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LOB ALAMW SCiENtrFlC LABORATOR 
UNIWRSIW OP CALIFORNIA 
-8 ALAMOS. NLW MEXICO 

OFFICE MEMORANDUM 

1 TO 8 Dean D. Meyer, Group Leader, H-1 DATE July 22, 1963 

FROM 

SUBJECT: MONTHLY REPOW! 

William F. Ramero, H-1, DP West Section 

SYMBOL I H-l-DP 

GENERAL 

The two Hurst type boron b a l l  criticality dosimeters received 

on June 11, 1963, have been installed in Rooms 308 and 500. 

Special monitoring was required during a steam outage at TA-21 

on June 22-23, 1963, for maintenance and repair of steam system. 

The filter media in the air intake room on the southeast side of 

Room 513 was replaced by timers on June 26, 1963. 

On June 27, 1963, a total of fifty neoprene gloves were replaced 
I 

with P.V.C. gloves in the dryboxes in Room 513. A total of seventy-one 

gloves were replaced with P.V.C. gloves during the month. 

The peroxide precipitation unit on the east production unit in 

Room 501 was replaced during the month and required' special monitoring. 

Classified material from DP West was taken to the Area C disposal 

pit on June 26, 1963. 

and A.E.C. property representatives. 

Burial of the material $as witnessed by U.C. 

Processing of americium oxide in Room 308 has required special 

monitoring. 

and wrist badges and pocket dosimeters. 

Personnel'handling the material have been issued body 

d . , . . . . . . . . -. . _ _  . -_ . . . - . - . - . . _- . . . . . . . . .. . . . . . I .. .. .. . . .  . .  . .  . . .  
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4F Publicly Re!easable 

The open hood in Room 208 was disconnected by the timers on 

July 10, 1963, and sent to the contaminated disposal dump. 

A new door opening to t he  personnel monitoring room has been 

cut in the main corridor. 

has been removed. 

The door from the Building 2 corridor 

The sprinkler' system in the DP East filter house was inspected 

on July 16, 1963. Full face masks 'were worn by persons involved. 

The C.W.S. filters in the Room 313 Graphite Incinerator Room 

were replaced on July 16, 1963. 

Sixty wet cell batteries from the Building 3 battery room 

were monitored for contamination on July 18, 1963. 

batteries were sent to salvage and the rest were sent to the 

contambated disposal dump. 

Fifty-three 

Removal of existing exhaust ductwork on the roof of Room 501 

and installation of new exhaust ductwork from the electro-refining 

room in Building 5 was completed during the month. Full face masks 

were worn by persons involved and contamination on the roof was 

kept to a minimum. 

The DP West main vault was monitored for a m ,  b e t a - m  and 

neutron activity on July 10, 1963. 

Three additional filter queen air samplers are being run in 

Building 155, DP East, in order to obtain better sampling during 

loading and unloading of fie1 rods. A l l  personnel handling fuel J, 

rods have been issued film badges. 

1 

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



-3- ReviewedILab 
Publicly Releasable 

I A safety meeting sponsored by Group CMB-ll m s  attended by 
I 

DP Vest monitors on July 10, 1963. 

"Safe Handlixg of Compreseed Gas Cylinders". 

Mr. James Stearns spoke on 

The DP West monitors attended an H-1 Safety meeting at H.R.L. 

Building on July 11, 1963. James Lawrence instructed the monitors 

concerning action to be 

A mwie on "Radiation Measurements in the Rover Program" was shown. 

a crl-rilcall-cy acc.t&enl,. 

A total of 716.samples transferred aut of DP West were monitored 

for alpha, beta-gamma activity and tagged, 

Two above tolerance air counts were reported in the Weekly Reports. 

A total of eight."special" air tests were taken during the 

past month. 

Personal shoes and plant exchange badges were monitored during 

the month, One exchange badge was found contaminated and has been 

cleaned. 

CONTAMINATION ACClDENTS AND/OR INCIDENTS 

Two contamination incidents were reported during the month. 

BUILDING 152, DP EAST 

On July 5, 1963, a small container containing a tritium compound 

was discovered to be leaking while it As In coid storage in Building J.52,: 
DP East. A tritium sniffer close by went off scale on the #4. scale 

indicating 1000 microcuries/m 3 . The sample was removed to a ventilated 

hood and the leak was repaired. 

Urine samples were submitted by persons involved and the results 

were negative. I 

. .  

. . . . . . .  ..... ............... . . . . . . . . . . . . . .  _II ,. _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .._ . . . . . .  . ........ 
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) BUILDING 35, DP WEST $id 
Publicly Releasable 

A contamination incident occurred outside of Building 35, 

DP West, on July 18, 1963, contaminating approximately f i f t y  

squsre f e e t  of asphalt; 

bot t les  of americium and plutonium refinate i n  hydrochloric 

A large metal drum containing f ive  

acid leaked during the night as the dnun was se t t ing  on the ramp 

ready fo r  disposal, Ground contamination read +20-K c/m alpha. 

The area was roped off and cleaned by j an i tors  wearing full 

face masks. Swipe count was reduced t o  5-K c/m. The area 

affected was then covered w i t h  asphalt road o i l  and sand. 

W i l l i a m  F. Romero, H - 1  
Section Leader, DP West 

cc: william %raman 
f i l e  

. .  . 

I 

, 

.. - . - .  . - - . . .  ...... - ... . 
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OFFICE MEMORANDUM 
: Dean D. Meyer, Group Leader, H-1 DATE: June 21, 1963 

,’ ,TO 

ReviewedlLab Counyl 

‘ FROM : w i l l i a m  F. komero, E-1, DP West Section 

SYMBOL : H-1-DP 

. .  

GENERAL 

Two Hurst type boron bal l  c r i t i c a l i t y  dosimeters were received 

on June 11, 1963 and wi l l  be instal led i n  Rooms 308 and 500. 

Removal of drain l ines  and overflow pipes i n  the Building 35 

f inal  effluent holding tanks and instal la t ion of automatic valves 

required specialmonitoring. 

t o  complete the job. 

the &s w h i c h  required welding on contaminated l ines.  

effluent holding tank Wag flushed out i n  an attempt t o  remove abaut 

three inches of contaminated sludge from the bottom of the tank. 

A t o t a l  of seven work days was required 

Suppl5ed air s u i t s  w e r e  worn’durbg work inside 

The east 
I 

This did not prove successful and worhen wi l l  have t o  enter the 1 
tanks and remove the sludge manually. 

The west room air  exhaust duct i n  Room 501was removed up t o  

the  main air  duct and a larger duct which t i e s  in to  Room 5Oland 

the new electrorefining room was installed.  It was necessary t o  

enlarge the opening i n  the main air duc t , in  order t o  install the 

new duct, Persons involved wore fulleface masks and surface 

contamination on the roof was kept a t  a miniumum. 



. .  

. .  

' I .  

~ 

ReviewedILa b Couns 
Publicly Reieasa ble 

Revamping of several U-235 contaminated hoods in Room 413 

required special monitoring. 

Two sampling hoods were removed from Room 212 during the 

month. One of the hoods w i l l  be sent to the hot dump and the 

other has been installed in the Room 213 airlock. 1 

The peroxide precipitation unit on the west production unit in 

Room 501 was replaced during the month and required specialmonitoring. 

Relamping of the plant attics and tunnels was carried out. 

The DP West plant air intake filters were changed during the month. 

Contaminated property numbered items from Roams 308, 401 and 500 

were hauled to the contaminated disposal dump on June 17, 1963. 

A safety meeting sponsored by Group CMB-ll was attended by DP West 

monitors on June 12, 1963. 

Safety Glasses at LASL." 

Mr. Roy Reider spoke on "Effectiveness of 

3 

A total of 600 samples transferred out of DP West were monitored 

for alpha, beta-gmnna activity and tagged. 

Three above tolerance air counts were reported in the Weekly Reports. 

A total of seventeen "special" air tests were taken during the 

past month . 
Personal shoes and plant exchange badges were monitored during 

the month. None were found contaminated.' 

r) 
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1 CONT!AMINATIOPl ACCIDENTS AND/OR INCIDENTS 

Two contamination incidents were reported during the month. 

ROOM 213, DP WEST 

On June 6, 1963, at 2:15 p.m., a fire' occurred in a drybox air 

intake filter in Room 213, DP West. 

fell into and ignited the CGlS filter in a plutonium recovery drybox. 

!The operator quickly applied water to the filter and extinguished the 

A spark from a welding operation 

fire; 

surface contamination was detected. 

The burned filter was replaced and the area was monitored. No 

The airborne count,recorded in 

the vicinity of the drybox was 1 d1m-M 3 . 
ROOM $13, DP WEST 

On June 18, 1963 at 9:OO a.m., a contamination accident occurred 

in Room 513, DP West, resulting in the spread of plutonium-contaminated 

dust. 

disassembly drybox. 

coveralls, surgeon's cap,and about the face. 

c/m by Pee Wee probe. 

detectable reading after showering. 

The release of contamination occurred when a glove tore on the 
, 

The Dperator involved received contamination on hie 

Counts ranged up to 20-K 
' Contamination on his face was removed to a no 

The average airborne contamination 
1 

count in the room during the accident was 1585 d/m-M 3 . 
recorded was 4135 d/m-M 3 . 

Highest c m t  

The torn glove was replaced and surface 

contamination was cleaned up. 

recorded as a result,of the accident. 

Two above tolerance nose counts were 

1 

I WFR:vj 
William F. Romero, II-1 
Section Leader, DP West 

cc: William Maraman 
file 
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L..- -. , LOB AUMOB SCIENTIFIC LABORATORY 
UNIWRSlTY OF CALWORNIA 
LOS ALUWOO. NEW HWCO 

OFFICE MEMORANDUM 
: Dean D. Meyer, Group Leader, H-1  DATE: August 2 4  1963 I TO 

, 

FROM : W i l l i a m  F. Romero, H-1, DP West Section 

I 

; i  

GENERAL: 

The f i r e  e x t i e i s h e r s  i n  the second f loor  area of Building 12, 
Five extinguishers were DP West, were inspected on August 24, 1963. 

found w i t h  broken seals and w i l l  have t o  be decontaminated and 
re f i l l ed  . 

Decontamination of leaching f'urnace traps i n  Room 313 from 
Building 155, DP East, has required specialmonitoring. 

The number one peroxide precipitaeion unit i n  Room 5 0 1 w a s  

replaced on July 31, 1963, and required special monitoring. 

Several f i lm badges have been exposed t o  a neutron flux i n  Room 501 
during the  month fo r  evaluation by Dale Hankins, Group H-1. 

Processing of americium material. i n  Room 308 during; the month 
required specialmonitoring. Film badges worn by operating personnel * 

have shown low exposures. 

Removal of three ~ c u u m ' s e a l  t a n k s  from Room,217 on August 2, 1963, 
The tanks will be sent t o  the contaminated' required specialmonitoring. 

disposal dump. 

A t o t a l  of 24 drybox gloves i n  Room.513 were replaced with P.V.C. 
type gloves on A u g u s t  2, 1963. 

A survey of the DP West hoods was conducted by members of Group H-5 
on August 5, 1963. 
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Publiciy Releasable 
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A Victoreen Model 440 low energy survey meter was received on 
August 5, 1963, and is  being used t o  survey X-ray machines a t  Dp Site.  

The gamma alarms at  DP West were tested on August 5, 1963. 
were found i n  good working order except Building 35 which failed t o  
actuate on the first test .  

A l l  

This condltlon is being corrected. 

Removal of contaminated sludge from the two f i n a l  effluent waste 
holding tanks i n  the Building 35 'waste p i t s  was carried out during 

the month and required special monitoring. Workmen entered the tanks 
wearing f u l l  face masks and shovelled the  sludge in to  plastic bags. 

These were then put i n  lever-pak drums and hauled t o  the contaminated 
disposal dump by Dempster Dumpster. 
and disposed of. 

A total of 40 drums were f i l l ed  

Removal of the welding hopd i n  Room 500 and instal la t ion of new 
hood and exhaust system required special monitoring. 
th i s  hood was t ied in to  the main a i r  duct leading t o  Building 12. 

The exhaust fram 

The fence around the DP Laundry l iquid waste p i t s  was removed 
during the month. 
of d i r t .  

The p i t s  have been covered w i t h  about three feet 

Contaminated gravel on the south side of Room 213 resulting from 
a leaking vacuum pipe and on the south side of Room 313 was removed 
and the areas re-surfaced. . 

The intake f i l ters  on the dryboxes in Building 2 were replaced 

on August 14, 1963. 
replaced a t  the present 'time. 

The drybox exhaust f i z t e r s  are a l so  being 

Floor contamination i n  Room 205 resulting-from a leaking plug 

on the vacuum pump on August. 14, 1963, was cleaned up. 
installed. 

A new plug was 
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i 
Removal of the west w a l l  i n  Room 208 and instal la t ion of 

ductwork from the a t t i c  Has required specialmonitoring. 

The DP West monitors attended two safety meetings durlng the 
month. 

Dawson My terminated from Group H-1  on August 16, 1963. 

The DP West Madn Vault was monitored f o r  alpha, beta-gamma 
and neutron ac t iv i ty  on August 19, 1963. 
U-233 solution i n  a plast ic  bo t t i e  was faund leaking i n  Roam 9. 
The can was carefully placed in a plas t ic  bag and sent t o  Group 
aa-8 for  re-packaging. 

DP EAST 

A metal can containing 

Daily monitoring service was provided t o  DP East personnel. 
The work areas were monitored frequently for  surface contamination. 
D a i l y  airborne contamination t e s t s  were made i n  areas processing 
U-235. Four above tolerance air  counts were 'recorded during ,the 
month. 

Special air  tests were taken in. Room 5223 on August 15, 1963, 
during cleaning of traps from the coating f'urnaces. 
being done i n  an open hood. The t e s t s  were made a t  breathing zone 
levels with a Giraffe air sampler.. The counts recorded were below 

the permissible levels for  U-235. 
increased by members of Group R-5 on August 30, 1963. 

This work i s  . 

The air flow i n  the hood was 

Decontamination of the Building 155 roof was carried out . i  

during the month. 
solution i n  order t o  remove'HCL and U-235 contamination. 

The area:: was washed down w i t h  sodium carbonate 

. .  
Contaminated gravel on the east side of the building was removed . 

and the area re-surfaced, 
. .  , .  

.. .. , '. ., --_--r_)--.. . . . .  .. . ._._ ~ . .- ,. 
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G l a s s  fiber filters have been installed..inthe coating furnaces 
exhaust system in Building 155 which has helped in reducing the 
m o u n t  of U-235 dust contamination from the vent line on the roof. 
However, a count of 5000 c/m was detected on the vent line from the 
leaching furnaces on the west side of the roof which cauld result in 
further contamination of the roof. 
to install an HCL scrubber on the leaching flumaces. 
the coating furnaces has been ordered. 

A work order has been submitted 
A scrubber for 

All persons handling U-235 &el elements in Building 155, DP East 
have been issued film badges. 
being submitted on a weekly basis. 

Urine specimens for U-235 analyeis are 

A total of 809 samples transferred out of DP West were monitored 
for alpha, beta-gamma activity and tagged. 

Seven above tolerance air counts were reported in the Weekly Reports.. 

A total of twenty-one "special" air tests were taken during the 
past month. 

Personal shoes and plant exchange badges were monitored during 
the month. None were found contaminated. 

CONTAMINATION ACCIDENTS AND/OR INCIDENTS 

Two contamination incidents and one accident were reported during 
the month. 

CONTANINATION OF BUILDLNG 159, DP EAST 

The roof and ground on the east side of Building 155, DP East, 
were found contaminated on July 26, 1963. Dust contamination was 

spread through an exhaust line on the roof from the'U-235 leaching 
and coating furnaces. 
plugged and was by-passed, allowing dust contaminktion to escape 
into the atmosphere. 
1000 c/m to 20,000 c/m. 
etc., read 250 c/m to 6000 c/m. 

This occurred when the HCL scrubber became 

Surface counts on the roof ranged from 
Contamination on the ground, work benches, 
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CONTAMINATION OF BUILDING 155, DP EAST 

Operations in the building were stopped on July 29, 1963, in 
order to clean out the HCL exhaust line and to install filter unita 
in the coating furnaces exhaust system and a scrubber in the 
leaching furnaces exhaust line. This should help in reducing the 
amount of dust contamination blowing out onto the roof. 

Cleanup of the area WELS carried out. 

CONWIINATION ACCIDENT, ROOM 313, DP WEST 

On July 31, 1963, at 10:25 a.m., (Z-, 
Group mB-8, receivdd contamination about the face and chest due 
to a contamination accident in Room 313, DP West. 
occurred while M r .  -was cleacning a can containing ashes 
from the U-235 rag incinerator inside an open hood. 

The accident 

The can 
slipped and tipped over, spilling some of the material in the 
hood and onto the floor. 

M r .  -was monitored and dust contamination on h i s  face 
and chest read 10-K c/m with a Pee Wee alpha survey meter. 
count was reduced to a no detectable'reading after showering. 

The 

Cleanup of the f loo r  and hood was carried out and surface 
counts were reduced to below tolerance levels. 

An air sample taken about three feet from the hoodl. during 
the accident showed a reading -of 294 d/m-M ' 3  during the period of 

8:OO a . m .  to 10:30 a.m. 
He submitted a urine sample on this date and was requested to 
submit a second sample on August 1, 1963. 

M r .  m s  nose swipe read 2/12 d/m. 
. .  

. ,  . .  I .  

... . . .  
. .  . 

. . G . .  
, I . . . .  

I .  

i 
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I COlTI'&IINRTED INCIDENT, BUDLDmG 155, DP EAST 

. On A u g u s t  13, 1963,) at about 8:30 a.m., -(Z-, 
Group (243-3, received a Isceration of the right hand while working on a 
contaminated furnace i n  Building 155, DP East. The incident occurred 
while M r .  -was prying a furnace l i ne r  w i t h  a knife which slipped 
and cut h i s  hand. 
4000 c/m. 
alpha counter. 

The knife was monitored and showed a reading of 
No contamination was detected on the wound w i t h  a Pee Wee 

M r .  -received treatment a t  the DP West first aid room and 
was then taken t o  the Administration Building where he was examined by 
D r .  Paul Flynn. He reported back t o  work a t  9:30 a.m. 

WFR:vj 

cc: W i l l i a m  MaraJnan 
f i l e  

W i l l i a m  F. Romero. H - 1  

I 
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FROM : 

SUBJECT: 

SYMBOL I 

! 

OFFICE MEMORANDUM 

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

William F. Ranero, H-1, DP West Section 

MONTHLY REFOR€! 

H-1-DP 

GEWERAL 

Two air samples were taken in the downstream side of the drybox _ _  ..- 
exhaust filter house in Roam 501 on August20 - 21, 1963. Counts 
recorded were 1 d/m-M 3 and 2 d/m-M 3 respectively. 

The central air sampling system in &om 501 has been extended into 
the new electrorefining laboratory located west of Room 501. 
16 sampling heads were installed and are ready for operation. 

A total of 

A large number of U-233 solution containers in Room 10, DP West 
Ivhin Vault, were moved into Roam 8 during the month. 
containers were placed in plastic buckets containing vermiculite to 
absorb the solution in case of a leak. !Ithe work was done by ADP-SF 
personnel and the highest dosimeter reading recorded for the operation 
was 480 rnr. 
paint in Room LO and cleanup of contamination underneath the shelves. 

The metal 

A work order has been submitted for removal of contaminated 

Timers made a cut on the main drybox exhaust duct located north of 

An Acme welding mask was worn during welding of new 
Building 5 and tied in the exhaust duct from the electrorefining laboratory 
on August 23, 1963. 
duct to the main line. 

Contaminated kettles from Room 313 and a power transformer from 
Room 513 were sent to the hot dump on August 2'7, 1963. 

Several obsolete file cabinets located in the DP West Win Vault 
were monitored on August 29, 196.3, and tagged for salvage. 

. .  
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OFFICIAL USE ONLY 

The gamma alarms at  DP West S i te  were tested on September 3, 1963. 
The horns i n  the Main Vault and in  k i l d i n g  35 fa i led  t o  actuate. 

The Hoffman air blower on the Building 4 central  air  sampling syetem 

shorted aut on September 3, 1963, and has been repaired. 
queen air samplers were run in Roams 401 and 406 while the uni t  was 

F i l t e r  

being repaired . 
Removal of existing absolute f i l t e r  holders i n  the Building 35 

americium treating room vacuum discharge system and instal la t ion 'of  
new f i l t e r  holders required special  monitoring. 

Gamma active material being stored i n  Building 33, DP West, was 

H i g h e s t  gamma reading recorded from the material was 2.5 r/hr 
transferred t o  Building 35 on September 13, 1963, by members of Graup 
H-7. 
a t  contact. ' 

The drybox air intake f i l t e r s  i n  Room 406 were replaced on 
I 

September 17, 1963, during a special  air tes t .  Persons involved 
. 

wore f u l l  face masks. 
September 18, 1963. 

The drybox exhaust f i l t e r s  were replaced on 

A i r  flow'measurements were m a d e  i n  the new welding hood i n  Roam 500 
on September 17, 1963, by members of Group H-5. 
hood was found t o  be satisfactory. 

The airflow i n  the 

Pipef i t ters  entered the Building 2 acid w e l l  and unclogged a 

drain l ine  on September 6, 1963. 
of a f i t t ing  on the tank in the w e l l  required the use of an Acme 
welding mask, 

Full face masks were worn. Welding 

The H-1 Group monthly safety meeting was held a t  HRL Buildhg on 
September 5,  1963. 

Delbert Rainey has been assigned t o  the DP West Monitoring Section. 

OFFICIAL USE ONLY 
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A total of 657 samples transferred aut of DP West were monitored 
for alpha, bets-gamma activity and tagged. 

Two above tolerance air counts were reported In the Weekly Reports. 

A total of nine “special” air tests were taken during the past 
month. 

Personal shoes and plant exchange badges were monitored during 

&change badges found contaminated have been cleaned or the month. 

replaced. 
, .  

C 0 N ” A T E D  ACCIDENTS AND/OR INCIDENTS 

None were reported. 

&5i%%&- X& 
W i l l i a m  F. Romero, E-1 
Section Leader, DP West . 

WR:vj 

cc: w i l l i a m  Maraman . 

file 
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-7. SURFACE MONITORING 

I From: kg&& 3.1 &$#53 
TO :&@Wb s~ 

No. Positions Percent 
Location Over Tolerance Decontamination 



No. Tests No. Over 
Taken Tolerance Location 

m m e  
. *u, xwmbl, $11 sa@ 0 

4Ba-4 7% 0 

a;$n mi&@ 0 

, 

I ~ . . 

Highest Over 
Tolerance 

0 

0 

0 
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NOSE SWrpES 
From:&@& 

To :&@@it B 9, x%3 

No. T e s t s  Mo. Over Highest Over 
Tolerance Tolerance Location Taken 

01, *at 

afB-xk, *I, *T x 5WfW 4t/m 
a W rr em43 - 39 .. V 1 



1 

Source: E&- 
Location: g#p wgst 

ReviewedLab 
~ F F ~ ~ I ~ ~  USE f f ~ ~  publicly Releasable AIRBORNE CONTAMI ATION TESTS 
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From:-% w 7 
AIRBORNE CONTAMINATION TESTS publicly 

TO: &$&@ NB As3 M. A. C. : 9 

Jumber Number of Tests Highest Average Average 

Location: s *arQ - Tests over M. A. C. d/'m/M3 d/m/M3 d!m/M3 

I I I I I I 1 I I I 

I 

, I I I 



Source: l!wvfw& 
Location: 3W 



t 

Number Number of Tests 

r M.  A. & 
Source: 
Location: %@ me* Tests m 

M . A . C . :  &a/& 
Highest Average Average 

Q[M3 d&!M3 d/  /M3 & 

~ ~~~ 

I I I I I 





No. 
Tests 

&r+ 

Highest 
d/m-M3 

ReviewedLab Couns$l 
Publicly Releasable Ip141 AIRBORNE CONTAMINATION TESTS 

From: w3 
To : mP*S# w 3  i 

Source: 

w 
Average' 

d/m-M3 

m* 
Average 

d/m-M3 

9 9 

8 

b 

I 

Q i  
I i  

. .  

'I 



AIRBORNE CONTAMINAT ON TESTS 
From: d3 

1 To : -$9#*3 
source: @&&MY!&* 

No. 
Tests 

B 

s 

s 
P 

3 

Reviewed/Lab Couns 
Publicly Releasable 

mbpes. w* * 
Highest Average Average 

d/m-M3 d/m-M3 d/m-M3 

L I 3 I 8 

' P I  S I  e 

I I 

I I I I 
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LOB ALAMOS SCIENTIFIC LABO#?ATORY 

UNlVERSlTY OP CALbFORNIA 
LOB ALAMOS. N W  MEXICO 1 

OFFICE MEMORANDUM I 

1 'io : Dcan D. Xeyer, Group Leader, E-?. DATE: October 21, 1963 

ReviewedILa b Counsel 

q (Bz 
Publicly Releasable 

A t o t a l  of 408 empty 55 gallon d:Tms from the General Tank Area 
were disposed of during the month. 
contauiineted were placed i n  large plast ic  bags and trucked t o  the 
con'hninated disposal dump. 

TIE drums which are h i a y  

f '  7pecial monitoring was required ir Room 213 during removal of 
.the r:~etal. bulkhead between Rooins 21'7 crd 213. Ful l  face masks w e r e  I 
worn by workmen while using a cuttinE torch. I 

A t o t a l  of 38 deteriorated neoprene gloves i n  the 401 drflox 

line were replaced w i t h  W C  type gloves during the month. I 

LI 

Jkintenance work on the negative chilled water system i n  the 
The ground i n  the Building '5 tunnel required special  monitoring. 

tunnel became contaminated during a t ie - in  and w a s  marked f o r  
cleanup. Ful l  face masks were worn. 

A large number of shipping containers being stored on the w e s t  
s ide  of Building 3 were monitored and tagged f o r  Group AQP-SF. 

Removal 'of contaminated ductwork and laboratory equipmen; i n  
iioom 323 required special monitoring. 

Tinners,removed a U-235 contaminated drybox and exhaust duct 
i n  Room Gl3 yn October 3, 1963. Full  face masks were worn. 

I 

L ,  

I 
I 

! 
. I  
1 1  

I '  

. .  
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Hocint ,.Oi i:or repackaging. Most of' thr? :items a re  t o  be disposed of 

in ti.ic, contaminated dump. ' 

Tnstailiition of pressure d i f f e ren t i a l  switches i i i  t h e  process 

cA~:mii  ; t  diicts required special  monitoring. 

Fknoval of a dissolver  tank i n  Roo11 213 and insttij.iation of a 

near txnk  required spec ia i  rnonitoring . 
I . .  A large oven -from Building 3 3  w t x  :;ent t o  the contaminated dump 

on October 11, 1963. 
- r m o v e d  by the timers on October 18, 1963, . f o r  use a t  Ten S i t e .  

contmination was detected on these iteras. 

A hood and. air blower from t h i s  building were 
No 

Laborers removed contaminated d i r t  and debris  from t h e  Building 5 
tunnel during the period of October 16-18, 1963. 
W ~ G  placed i n  p l a s t i c  bags f o r  disposal i n  the  contaminated dump. 
face rnaaks were worn. 

Contaminated d i r t  

hill 

The gamma alarms a t  DP West were tested by members of Group CMB-7 
All the alarms worked properly w i t h  the exception 011 October 7, 1963. 

of Buiiding 35 which f a i l ed  to actuate.  

The DP West monitors attended two safety meetings during the 

past  rronth. 

I Several of the  drybox exhaust f i l t e r s  i n  Building 150 were tes ted  

f o r  leaks by members of Group H-5 durily: the month. 

Processing of isotopes i n  Room 201 required specialmonitoring. 
~i-~mna dose ra tes  up t o  8 r /hr  a t  contact were measured. 

involved wore body and wrist film badges and pocket dosimeters. 
Persons 

The DP West main vault was monitored for alpha and gets-gamma 

aci;ivi'ty on September 27, 1963. 
Room 8 have been posted. 

Gamma dose rates from U-233 i n  

I 

I 
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i 
A tottil 01' 625 scmplcs tran.sferrcd oi 

for aipna, betc.i-gamma a c t i v i t y  and ta:;~;ecl. 

t of DP West ere monitored 
I 

One above tolerance air coun-t was resorted in the Xeekly Reports. 

A t o t a l  of sixteen "special" z i r  tests were taken during the  p s t  
i;,onl;h. 

Pr:rsonal shoes and piant exclinnge l i~dges  were nionitored during 
the month. None were found contaminated. 

O n e  contamination incident was reported during t h i s  report  period. 
.. -. . -. .. . . ~ . . . . _ .-. -. . .. ... . .. -. . -- -- -- 

I -  On October 10, 1963, a t  4:30 p . m . , - m ( Z w ,  
Group CMEb11, received a slight puncture wound on the l e f t  index 
finger vhen a new pipe t te  broke i n  a drybox i n  Room 406. The 
wound w a s  monitored with a Pee Wee (60 cm 2 probe) alpha counter 

arid no contamination wa6 detected. He received treatment a t  t he  

DP West f i m t  a i d  room and w a s  then counted with the wound monitor 
.it the Administration Building. 
but  considered insignif icant .  M r .  was scheduled t o  5ubmit a 

LI rine specimen ,for plutonium analysis on October 14, 1963. 

A count on the wound w a s  measurable, [t,.bS yn\uuyow'  

I ' .  
I 

I 

I 

, I' 

i ,  

! 

&5%&&77 x Ana- , .  
W i l l i a m  F. Romero, H - 1  l 

Section Leader, DP West 
6 

I 

' I  

I , 
: r 

! '  
9 

I 
! 

I !  

I 

I 

I 
1 

9 

I 

I 
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HAND COUNTS 

. . September 30, 1963 
From: Septcznber 2, 1963 

To 

Publicly Releasable 

I I I 
I 

Location 
No. Tests 
W e n  

No. Over 
Tolerance 

Bighest Over 
Tolerance 

I .  
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i w i  2 kw’j;!,$,v k:t1b!. , .  td!r\.Lt RewewedlLaD Counse 
AIRBORNE CONTAMINATION TESTS Publicly Releasable 

From: Smtcmber 2 ,  1961 
_I 

Highest Average 

d/’m/M3 d:m/’M3 
Sept . Sept . 
2 1 

3 1 

3 1 

Average 

d,/m/M3 
Aup; . 
1 

1 

2 

Dissolver 1s 

Dissolver 2* 

Dissolver 3* 

i 

0 0 

0 0 

2 1 

2 1 

- ~~~ 

20 

20 

0 0 1 1 

0 0 7 1 

22 

20 

0 0 ? -I 

0 ’  0 . 2  1 

20 

20 

20 

0 0 9 1 

0 0 2 1 

0 0 3 1 

Eoom 217 

Room 218 

Roon; 308 

I-:oo:n 322 

ROO>. ko1. 

_- 
- 

- 

Ce.L.1 Corridor 

Cell i 

Cell 2 

__ 

I 

22 0 0 3 %  1 

22 0 0 1 1 

20 0 0 4 2 

20 0 0 2 1 

19 0 0 1 1 

19 0 0 1 3 

19 0 0 1 1 

2 1 

I ” ’ ’ :  

M . A . C . :  9 d/m-K September 30, 1963 

Number source: Fiutonium Number of Tests  

Tests ve M. A. !3epF. 
-~ 

22 0 0 
~~ 

0 0 20 

‘ Unioatl in;p- 
I 

Incineratoi-* I 
I 20 0 1 

2 1  

S t o r G e  22 

0 0 1 3  20 Personnel Nonit or i c e  1 
~~ 

0 

1 

Bui1din.c; 2 Corridor 

Room 212 
I 

Room 213 

Unload in@+ 1 

0 1 1 2  20 ,1 

1 

ljissolver H a i l t r a p  1 

1 

1 

1 

1 

1 

1 

1 



I '  

Number Number of Tests 

Tests over M. A. C.  
Sept . AUP . 

19 0 0 

19 0 0 

20 0 0 

1 '  

Source: Plutonium Highest ' Average Average 

d/m/M3 d,'m/M3 d,/m!M3 
Sept . seht . Auw . 
4 1 1 

2 '  1 1 

2 1 1 

r 

19 0 0 

, Ce11'3 

1 0 

C c l i  4 

20 

20 

Z qu i pmcn t Room 

0 1 2 1 

0 0 3 1 

Room 1106 

Roon 500 
I 

20 

20 

20 

20 

Room 502. I 
0 0 3 1 

0 0 1 1 

0 0 3 1 

0 0 2 1 

I Control 

Hot Locker Room 
I 

I B u i l d i n g  25 

Tank Room 

Raf f inate Room 

* Respirators are worn in 

Room 502 

20 0 0 3 2 

20 0 0 3 1 

20 0 0 3 1 

21 0 0 5 2 

tnese rooms at a l l  times. 

Room 505 I 

Room 5.12 
I 

 ROO^ 513 

Room 606 -22 l o  

1 

1 

0 

1 

0 

2 - 

1 

I 



From: September 2, 1963 
3 I To: September 30, 1961 M . A . C . :  9 

Number of Tests 

over M.  A. C.  
S e p t .  AVP, 

I Number Source: PU-A?vI-CU Highest Average Average 

d/'m/M3 d. 'm/M3 d,/m/M3 
Seat. A ~ I T - ,  - 

I I 

I 

no03 301 

Roo3 306-A 

Rooni 307 

Rooin 319 

Rooin 326 

20 

20 

20 

20 

20 

I 

0 0 
I 

3 1 1 

0 0 . I  3 I 1  I 1  

0 0 

0 0 1  5 I o  

I 

2 1 1 

0 0 .  1 .  3 I 1  
I 

I 1 ' 1  

i 
I 

I 

I 

I 
I 
I 

1 I 1 I 1 



i 

ROO:.? 313 

Dissolvez+ 

Graphite Incinerator* 

i 

20 

20 

20 

I 

0 0 

0 0 

From: September $?, 1963 

19 3 0 

6 2 1 
__ 

Room Lti2 

Room 413 

DP East: 

Room 52.22 

Room 408 

20 

20 

22 . 

I 2o 

Room 5223 

Bui ld ing  155 

Building 155-N 

I 

* Respirators are worn in 

I 

22 0 0 24 3 1 

23 0 1 5 1  13 25 

23 0 0 6 3 2 

these rooms i - t  all times. 
I 

Number of Tests I Highest IAverage I Average 

0 

0 0 3 1 1  

0 I 3  I 5 '  

0 0 I 55 112 1 7  

0 0 1 2  



Location: DP ':!est 

24 

10 

Cel l  2 

15 

10 

Cell. 3 

. .  

I' 

j 

Cell 4 

I 

I 

I 

To: Septerzber 30, 1963 M.A.C.: 6.7 x 10 

Number (Number of Tests I Highest 

~ 

0 348 19 0 

19 1 0  O I 197 
19 I O  0 1 29 

Average Average 

@+@- 

9 7 

I 
I 



I 

No. 
Tests 

AIRBORNE CONTAMINATION TESTS 
From: September 2, 1.963 

Sept . 
Highest 
d/m-M3 ' 

T~ : September 30, 1963 

-_ 2274 

4396 

11 

1066 

3 '  

Location l?:LLter House 1116 - DP West 

1339 

2383 

13 

725 

4 

AvesaEe cmccv7rrc.t ion from stack (24 hrs. 

AJ.rcra,r.c concentration from building ducts (211 hrs.) 

PCti1.y concentration, plenum, day run (8 hrs.) 

Pai ly  conccn';rq: iA on, stack, day run (8 hrs . ) 
Daily concentration, plenum, night run (16 hrs.) 

Pail-y concenh-ation, stack night run (16 hrs.)  

Cell Exhaust 

Drybox Fxhaust 

Stack Exhaust 

( N,PIIA- PLutonium) 

Room 4.01 - DP West 
I 

20 17 3 1 

20 86 28 29 

20 . 14 3 2 

C e l l  Exhaust, 

~ Drybox Exhaust 

Stack Exhaust; 

(FISSION PRODUCTS) ; 

Room 402. - DP West ; 

- I 
I 
I 

- 
14734 

4239 

I 
I 

I 

20 2 

ReviewedlLab Counsel 
Publicly Releasablefl 

?/A 

I 
I 

0 I 0 .  

0 1  0 



AIRBORNE CONTAMINATfON TESTS 
From: Septefiber 2 ,  1963 
To : Septeniber 30, 1963 

Aug . 
Averagc 

d/m-M: 

Sept . 
No. 
Tests Buil.Y!inz 12-' DP West Location 

3 -.- ~ ~ . X Y : X ~ C  concentration from stacks( 104 hrs. ) 

:!eckly concentration, stack 1 (104 hrs. ) 

- .  

4 4 1  2 
~~ 

Vee1sl.y concentration,' stack 2 (104 hrs .) 

'tieelcly concentration, stack 3 (104 hrs . ) 

, 

4 1  2 4 

4 2 I " 2  3 

1 7eekly concentration, stack 4 (1011 kiro. ) 

1 u-235 : 

noorn 313 - I:hin Process Stack 
- 

4 ,  3 
8 I Room 313 - Incinerator Stack 4 

Room 4.08 and lcl3 - V k i n  Process Stack 77 

I 

Note: Stack air sain~lers run continuously Monday thw Friday. 

&/& 2&&4 
William F. Romero, H-1 
Section Leader, DP West 

W R  : v.i 

cc : :.Jj.ilj.m Yamx~an 
I 

I 

I" i l e  

i- 

I 

I I I 
: 



Lo6 AUMOB BCIENTIFIC LABORATORY 
UNIVLRBITY Of  CALIFORNIA 
LR. ALAMOB. NEW MEXICO OFFICIAL USE ONLY 

OFFICE MEMORANDUM 

I t 0  8 Dean D. Meyer, Group Leader, E-1 
1' 

DATE: November 21, 1963 

i 

FROM : W i l l i a m  F. Ramero, H-1, DP West Section 

Reviewed/Lab Counsev 
Publicly ReleasableGfl 

4 /d 

. .  

GENERAT, 

A large number of contaminated property numbered items from 
Warehouse 22, DP West, were inspected i n  a hood i n  Room 201 and 
sent t o  the contaminated disposal dump on October 23, 1963. 

The paper f i l t e r e i n  the posit ive chilled water system i n  
Refrigeration Room 3-A were replaced on October 25, 1963. 
filters read 10-K c/m alpha. 
shwed an insignificant count. , 

The w e t  

A water sample taken from the system 

The f i l t r a t i o n  -box in Room 501 was disconnected during the 
month and sent t o  Decontamination. 

Cleanup of the f loor  and shelves i n  the Room 308 vault was 
carried out on October 25, 1w3. 
in a p las t ic  bag container. 

Contamihation was due t o  a hole 

Removal of steam condensate lines in Room 308 on October 28, 1963 
required special monitoring. 

The f i l t r a t e  unloading drybox i n  Room 218 and several plywood 
boxes containing contaminated pipirig were hauled t o  the contaminated 
disposal dump- on Novettiber 12, 1963. 

Tinners replaced leaking neoprene flex connections on the air 
blowers in Building 146 with rubberized canvas cpnnections on 
November 6, 1963. Full face masks w e r e  worn. 

OFFICIAL USE ONLY 
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Personnel from Group W-3 removed caps from nine tritium 
containers at the DP West main vault on November 14, 1963, in 
order to verify property numbers., Seven of the containers were 
found to be leaking. Tritium measurements were taken with a 
Sniffer while caps were removed. 
@I the loading dock. 

The operation was carried cnit 

The exhaust filters in the Building 4 filter housing were 
replaced by the timers on November l8-$3, 1963, and required 
specialmonitoring. 
The filters w i l l  be sent to Recovery. 

Full face mask were worn by persons involved. 

The DP West main vault was monitored for alpha, beta-gamma 

A false f$re aiana wcurred An B u i l d i ~  $46, DP West on 

and neutron activity on November 7, 1963. 

Os$ober 31, 1963* 
The DP West monitors attended two safety meetings during 

I'  

the month. 

Special airborne contamination tests were run in Room 313, 
DP West,on November 18, 1963, during transfer of material to and 
from the west drybox. 

Timers removed exhaust ductwork from the pump hood in Room 213 
on November 20, 1963.. F u l l  face masks were worn. 

Final decontamination of the floor, w a l l s  and shelves in Room 10, 
DP Vault was carried out on November 20, 1963. 
south side of the room were disconnected and moved in order to achieve 
cleanup of hot spots. 

The shelves on the 
'.. 

The airflow in the Building 12 btack air samplers-'and in the 
Building 146 air samplbrs was checked and adjusted for proper flow 
on October 29, 1963. 

a Q" 

OFFICIAL USE ow. 
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Tie-in of new piping for the Electrodryer Roam in Building 5 
and insulation of steam lines in the Building 5 tunnel required 

. . -  . .  

WFR:vJ 

cc: william Elaraman 
file 

special monitoring during the month. . .  

The DP West gamma alarms were tested by members of Group CMB-7 
on Noveniber 4, 1963. All the alarms worked properly. 

A total of 618 samples transferred out of DP West were monitored 
for alpha, beta-gamma activity and tagged. 

Twa above tolerance air counts were reported in the Weekly Reports. 

A total of twelve "special" air tests were taken during the past 
month. 

Personal and plant shoes were monitored during the month. One 
Plant pair of plant shoes.were found contaminated and were cleaned. 

exchange badges were also monitored and no c a m n a t i o n  was detected. 

COmTAMLNATE1?) ACCIDENTS AND/OR IMCIDENTS 

. None were reported. 

. .  

H-3- 
William F. Romero, E-1 

& . '  Section * Leader, DP West 

. .  
. .  

OFFICIAL USE ONLY 
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SURFACE MONITORING 
From: October 1, 1963 
To : October 31, 1963 

CMB-11 Areas 

i 
i . .  

n o 2  1571 

I 1 

DP East Areas 

Location 

147 5% 

No. Rooms 
Checked 

No. Positions 
Over Tolerance 

I 1 

I I 
D P  West Areas I I 

I I 

1 I 
I I 

I 

1 I 
I I 

Percent 
Decontaminat I o n  

1004 

100% 

955 



DP West 

GIB-11, Room 401, H-1 

c1m-8 

Z I A  

I 

5358 0 0 

742 0 0 

2072 0 0 

HAND COUNTS 
Fram: October 1, 1963 
To : October 31, 1963 

I I I 

Location 
No. Tests 
Taken 

No. Over 
Tolerance 

Highest Over 
Tolerance 

I 

I I I 



I .  

No. Tests No. Over Highest Over 
Location Taken Tolerance Tolerance 

DP West 

CbB-11, H-1, ZIA 216 . 1 .  384/354 d/m 

CKB-8 - - 
Building 35 - - - 

I 

~l 

NOSE SWIPES 
From: ‘October ‘1. 1963 
TO : October 31. 1963 



. .  

Source: Plutonium Number Number of Tests 

Location: DP  est Tests over M. A. C .  
Oct. Sept. 

TO: October 31, 1963 M. A. C, : 9 d/m-M3 

Highest Average 
d/'m/M3 d.,'m/M3 
Oct. Oct. 

Room 201 

Evaporate+ 

Unloading* 

Incineratofi  

Storage 

Personnel Monitorin@ 

Building 2 Corridor 

Room 212 

Room 213 

Unloadinp 

27 0 0 2 1 

24 0 0 3 1 

24 0 0 2 1 

24 0 0 2 1 

25 0 0 4 1 

24 0 0 3 1 

23 0 0 1 0 

23 0 0 2 1 

26 0 .  0 4 2 

23 0 0 6 1 

Average 

Dissolver l* 

Dissolver 'P 

'Dissolver 3* 

Dissolver H a l l w a ~  

Room 217 

Room 210 

Room 308 

Room 322 

d,'m!M3 
Sevt  . 

23 0 0 2 1 

23 1 0 45 2 

23 0 0 3 1 1 

23 0 0 3 1 1 

9 0 0 4 2 1 

24 0 0 3 1 1 

23 1 0 24 3 -  2 

23 0 0 2 1 1 
< 

1 

1 

1 

1 

1 

1 

1 

1 



To: October 31, 1963 M. A. C. . 9 d/m-M' 

Source: Plutonium Number Number of Tests 

Location: DP West . Tests over M. A. C. 
Oct . Sept. 

Highest Average Average 

dim/M3 d!m/M3 d 'm/M3 
6ct .  Oct . Sept . 

~ 

C e l l  3 

Cell 4 

Equipment Room 

Room 40b 

Room 500 

Room 501 

Control 

R O ~  502 

Room 505 . 

Room >12 

Room 513 

Room 606 

H o t  Locker Room 

Building 35 

Tank: Room 

Raffinate Room 

23 0 0 2 1 1 

23 0 0 3 1 1 

23 0 0 2 1 1 

23 0 0 2 0 0 

26 0 0 1 0 1 

23 0 0 2 1 1 

23 0 0 2 1 1 

23 0 0 2 1 1 

23 0 0 .  1 0 1 

23 0 0 1 0 1 

23 0 0 1 1 1 

24 0 0 1 0 0 

23 0 0 4 2 2 

23 1 0 13 2 1 

23 0 0 7 2 1 

23 0 0 3 1 2 

- 

.. 



Source: PU-Abl-CU 

Location: DP Vest 

Room 301 

Rooin 306-~ 

Room 307 

Room 319 

Room 326 

From: October I, 1903 
October 31, 1963 To: 

I 

. 



I 

~ Number of Tests 
over M. A. C. 
Oct. Sept. 

From: October 1, 1963 

Highest Average Average 
d;rn/M3 d'm/M3 d/rn/M3 

' 6ct .  Oct. S'ept'. 

S0UrCe:Emiched Uranibni I Number 

0 0 

0 0 

Location: DP Vest I Tests 

39 15 6 

14 1 1 

To: October 31, i963 

Graphite Incineratofi  

I 23 Dissolve+ 

23 
~~ 

Room 408 

Room 412 

Room 413 

23 

22 

23 

0 0 

I I I 

15 2 3 

32 

0 0 

5 ' 12 

25 

D P  East: 

Room 5222 

I 4  

* 

25 0 0 7 2 2 

1 3  

Room 5223 

Building 1-55 

Building 155 -N 

0 0 

26 0 0 3 1 3 

27 1 0 73 . 20 13 

27 0 0 3 1  5 3 

3 

* Respirators are worn i n  

- 
1 

I 2  

these room:; a t  a l l  times. 

0 0 



From: October 1, 1963 

Highest Average 

d/'m/M3 d:'m/M3 

TO: October 31, 1963 M. A. C. : -3 

Average 

4/m/M3 
Source: Fission Products 

Location: DP Vest 
Number Number of Tests 

Tests over M. A. C. 

Soom 401 Cell  Corridor 

C e l l  1 

C e l l  2 

C e l l  3 

C e l l  4 

I I 

I 
23 0 0 

23 0 0 

23 0 0 

23 0 0 

23 0 0 

36 12 8 

35 . 

I .  

11 9 

32 

17 

44 

11 26 

14 ?k 

13 10 



.. . 

No. 
Tests 

AIRBORNE CONTAMINATION TESTS 
From: October 1, 1963 

Sept . I d/m-M3 Oct. Oct . 
Highest Average Average 
tiym-M3 d/m-M3 

To : October 31, 1963 
B ice: Plutonium 

\ 

- 

23 

Location Fiiter House 1% - DP West 
Average concentration from stack (24 hrs .  ) 

- 3423 2274 

35409 6178 4396 

Average concentration from building ducts (24 hrs.) 

Dzily concentration, plenum, day run  (8 hrs . )  

Daily Concentration, stack, day run (8 hrs.)  

Daily concentration, plenum, night run (16 hrs.) 

Daily concentration, stack, night run ( ~ 6  hrs.)  

23 

t-1 

Roorn 401 - DP West 

0 0 0 

Cell Exhaust 

Drybox Exhaust 

Stack Exhaust 

(FISSION PRODUCTS) 

Room 401 - DP West 
Cell Exhaust 

Drybox Exhaust 

Stack Ekhaust 

1 
4 

- I - I 16 t 6 '  

9 1  3 

1 I I - 

1 282 

23 10 2 3 '  



ReviewedILab 
Publicly Releasable 

Building 12 - DP West Location 

AIRBORNE CONTAMINATION TESTS 

NO 
Tests 

From: October 1, 1963 I 

Average concentration from stacks (104 hrs  .,)- 

ideekly concentration, stack 1 (104 hrs.) 

Weekly concentration, stack 2 (104 hrs . ) 
17eekly concentration, stack 3 (104 hrs . ) . 
Weekly concentration, stack 4 (104 hrs.) . 

U-235 : 

- 
4 

4 

4 

4 0 0 

Room 313 - Nain Process Stack 

I I 

3 

Oct . 
Highest 
d/m-M3 

Room ‘313 - Incinerator Stack 

3 

4 

3 

Rooms 408 and 413 - Nain Process Stack 

1 

4 

Oct . 
Average 

d/m-M3 

Az2kk-7 9 &- 
William F. Romero, H- 

1 

1 

2 

Wii : v j 

cc: W i l l i a m  braman 
file 

I - 

T&6TP6?4AI law nsi9 

1 

9 

Sept 
Average 
d/m-M3 - 

2 

1 

3 
4 .  



I - 2 ,  

ire : 

FROM : 

SUBJECT: 

SYMBOL : 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, E-1 DATE: December 23, 1963 

Henry Aranda, E-1, DP West Section 

MONTELY REPORl? 

H-1-DP 

ReviewedILab Counsel 
Publicly Releasable 

GENERAL 

Highly contaminated paint on an old spill area in Roam 10, DP West 
The floor, metal shelves, Main Vault, was removed on November 21, 1963. 

and a few spots on the south wall were painted to cover up fixed con- 
tamination. 

I 

The fire alarm in the Roorh 500 drybox exhaust system was actuated on 
November 26, 19633 due to heat fran a metal casting in the #2 drybox line. 

The gama alarms at DP West were-tested by members of Group CMB-7 
on December 2, 1963. 
(Waste Treatment Plant). 

All worked properly with exception of Buildin@; 35. 

The gravel covering on appraximstely 200 square feet of asphalt on 
the east side of Roam 313 was found contaminated during the month. 
Surface counts ranged from 500 to 3000 c/m. 
due to leaks in the exhaust system on the Roof of Room 313. 
was roped off and posted. 
of the duct work and removal of gravel. 

Contamination is believed 
The area 

A work order has been submitted for repair 

Property numbered items in the C@-7 Instrument Repair Shop were 
monitored and tagged for di6posal. 

A -11 leak was discovered on the bottom of the americium raffinate 
storage tank located on the south side of Building 35 on December 10, 1963. 
Contamination on the concrete pad under the tank was cleaned up. 
tank was repaired-on December ll, 1963. 
by workmen during weldinr, operations. 

The 
Acme full face masks were worn 



- 2- 
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Reviewed/ia b 
Publicly Releasbl 

Personnel from Groups J-11 and D-8 exposed film to bare plutonium - 

metal plates in a ventilated hood in Room 201. 
aut' under supervision of Groups CMB-U. and H - 1  

This operation was carried 

An air sample was 'taken in the Building 146 filter house exhaust 
system on December 13, 1963, by Jim DeField, Group E-5. 
collected for particle size determination. 

The sample was 

Special air tests were taken in Roam 313 during routine U-235 
recovery operations involving open air transfers. 

The Scott Air psks and All Service B s k s  at DP Site were inspected 
and tested for proper bperation on December 16, 1963, by John Ortiz, 
Group E-5. 

The hog wire fencing and wooden posts around the Building 35 liquid 
waste pits was removed and hauled to the contaminated disposal dump. 
Contamination warning signs mounted on metal posts were installed at the 
waste pits on December 18, 1963. 

A general cleanup of contaminated,trash at DP Site was carried 
out during the month. 

!&e pump hood in Room 213 was hauled to the contaminated disposal 
dump on December 20, 1963. 

A contaminated hood and drybox unit in Room 513 was disconnected 
and hauled to the contaminated dump ,on December 20, 1963. 
air masks were required during removal of exhaust ductwork on this unit. 

Supplied 

Maintenance work in the Building 5 tunnel has required special 
monitoring during the month. 

The roof on the Building 5 Utility Roam was found contaminated on 
December 19, 1963. 
two highly contaminated vacuum pumps in the room. An order has been 
submitted for installation of oil traps and venting the pumps to the 
building exhaust duct. 

Contamination was due to an open vent line from 



, z . :  

I 

. .  
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?P 
a A total of 631 samples transferred out of DP I >st were monitored 

for  alpha, beta-gamnaa activity and tagged. 

Three above tolerance air counts were reported in the Weekly Reports. 

A total of thirteen "special" air tests were taken during the past 
month 

Personal shoes and plant exchange badges were monitored during 
the month. 
cleaned. 

One exchange badge was found contaminated and has been 

CONTAMWATION ACCIDEREI AND/OR IlqCIDENTS 

None were reported. 

. r .  

., 

HA:vj 

cc: w i l l i a m  Maraman 
file 

Assit Section Leader, DP West 

. i  

i 

I 

/ 
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Location 

DP Vest  Areas 

C b B - l i  Areas 

cm-8 Areas 

C M F - ~  Areas 

DP East Areas 

- ,  

To :=Pr 27: 1963 
~ 

No. Rooms No. Positions Percent 
Checked Over Tolerance Decontamination 

864 1316 99% ~ 

56 183 100% 

37 0 100% 

280 478 995 



No. Tests No. Over 
W e n  Tolerance Location 

DP Ves t  

C1.B-11, Room 401, H-1 3722 0 

C~IB-~ 486 0 

ZIA 1402 0 

I - 

Highest Over 
Tolerance 

0 

0 

0 

~- 



ReviewedILab Counsd 

No. Tests No. Over 
Tolerance Location Taken 

DP t7est 

CNB-11, H-1, ZIA 92 0 

- CMB-8 - 
Building 35 - - 

Highest Over 
Tolerance 

0 

- 
- 



Reviewed/La b Counsel I -  

Source: Plutonium Number Number of Tes ts  

Location: DP West Tes t s  over-M. A. C. 
Nov . Oct. 

soor! 201 20 0 0 - 

Y4h AIRBORNE CONTAMINATION TESTS Publicly Releasilbl 

Highest Average Average 

'd/m/M3 d:m/M3 d,/rn!M3 
Nov . Nov . O c t .  

2 1 1 

From; November 1, 1963 / -  1r , '  

Evaporatofi 

Unloadin@ 

Incinerator+ 

Storage 

Personnel Monitoring* 

Building 2 Corridor 

Room 212 

Room 213 

Unloadin@ 

Dissolver 1Jc 

Dissolver 2* 

Dissolver 3Jc 

Dissolver Hallwap 

Room 218 

Room 308 

Room 322 

3 i TO: November 27, 1963 M. A. C. : 9 d.j'm-16~ 

19 0 0 3 1 1 

19 0 0 5 1 1 

19 0 0 3 1 1 

19 0 0 3 1 1 

18 0 0 2 1 1 

18 0 0 1 1 0 

10 0 0 4 1 1 

20 0 0 2 1 2 

18 0 0 4 1 1 

18 0 0 2 1 1 

18 0 1 2 1 2 

18 0 0 2 1 1 

18 0 0 2 1 1 

18 0 0 2 1 1 

18 0 1 4 * 1  3 

18 0 0 2 1 1 

Roon 401 I 18 0 0 2 1 1 

Cell  Corridor 

Cel l  1 

- 18 0 0 2 1 1 

18 0 0 3 1 1 

Cell  2 

C e l l  3 

18 0 0 3 1 1 

18 0 0 3 1 1 ! . ~ - ~ - + D Y P z ~ B  UBCP m a 1  w , 



1 
1 

! -  



sourc e: PU-AN-CU Number Number of Tests 

Location: DP West Tests over M. A. C, 

Room 301 18 0 0 

Room 306-A 18 0 0 

Roon; 307 18 0 0 

Room 319 18 0 0 

Room 326 18 0 0 

Nov . Oct . 

Highest Average Average 

d/'m/M3 d;'rn/M3 d,/rn,/M3 
Nov . Nov . Oct. 

2 1 1 

1 1 1 

2 1 1 

2 1 1 

2 1 1 



Room 313 

Number Number of Tests  

Tes ts  over M. A. C. 
Nov . oct - 

18 0 0 

Dissolvefi  

Graphite Incineratof l  

Highest Average 

d/m/M3 d,,'m/M3 
Nov . Nov . 

19 17 

Room 408 

18 

18 

18 

18 Room 412 

0 0 8 1 

0 '  0 25 5 

0 0 1 0 

0 0 11 1 

Room 4i3 

DP East: 

18 

Room 5222 

0 0 34 4 

Room 5223 

19 - 
22 

22 Building 155 

Building 15 5 -N 

0 0 1 8  2 

0 .O 2 1 

0 1 57 I? 

* Remirators  are trorn 

22 

n these 

I - !  

0 0 a 3 

rooms a t  a l l  times. 

From: November 1, 1963 

T O  : November 27, 1963 M. A. C. : 66 i l j m - W  9 

Average 

d,/m./M3 

1 

4 

i 

2 

5 

P. 

5 



I 

Average Source: Fission Froducts 

Location: DP  est 

Average 

Room 401 C e l l  Corridor 

d,;m/’M3 
Nov . 

C e l l  1 

C e l l  2 

d,/m/M3 
Oct . 

C e l l  3 

C e l l  4 ,  

18 

From: N o v e m b e r  1, 1963 
To: N o v e m b e r  27, 1963 

0 0 40 

Tests over M. A. C. 

8 li 18 

18 

18 

18 

0 0 27 

0 0 22 

0 0 83 

0 0 28 

I 

10 1 IS 

8 

9 

11 

ik 

i 3  

I 
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mumm CONTAMINATION TESTS 

3 J 1. &-+;- I' Reviewed/Lab Counsel 
Publicly Releasable 6 ? F ~ w  . November 1, 1963 

I To : November 27, 1963 
Source: Plutonium 

Nov . Nov . Oct . 
No. Highest Average A v e r a g e  
Tests d/m-M3 d/m-M3 d/m-M3 

L O C 8 t i O I l  Filter House 146 - DP West 
Average concentration from stack (24 hrs . ) - - 13  16 

Daily concentration, plenum, day run (8 hrs . )  18 8416 3833 6i78 

Average concentration from building ducts (24 hrs.)  - - 2461 3423 

Daily concentration, stack, day run (8 hrs.) 18 56 22 29 

Daily concentration, plenw-, night run (16 hrs.) 13 4691 1595 1905 

Daily concentration, stack, night run (16 hrs. ) 13 23 7 9 

- 
(ALPHA- Plut  onium) 

Room 401 - DP West 
Ceil Ekhaust 

Drybox Exhaust 

Stack Exhaust 

I 

I 

18 0 0 0 -  

18 3 0 0 

17 1 0 0 

(FISSION PRODUCTS) 

Room 401 - DP West 
Cell Exdaust 

Drybox Exhaust 

Stack Ekhaust 

18 7 1 2 

18 40 i4 34 

17 68 7 2 

1 

1 
I 

I 
r 

I , 

t 1 

i i  kg!qpa&! jlQg &qp tJ 
I 



Source: Plutonium 

Location Building 12 - DP West 
Averaee concentration from stacks (104 hrs. ) 

Veekly concentration, stack 1 (104 hrs. ) 

Ii7eekly concentration, stack 2 (104 hrs . ) 
Weekly concentration, stack 3 (104 hrs . ) 
Weekly concentration, stack 4 (104 hrs . ) 

- 
u-235 : 

Room 313 - Main Process Stack 
Room 313 - Incinerator Stack 

Rooms 408 - 413 - YBin Process Stack 

Note: Stack air samplers run continuously Monday thru 

I 
6 

IJov . Mov . Oct. 
No. Highest Average Average 
Tests d/m-M3 d/m-M3 d/m-M3 

1 1 

5 2 1 rl 

5 2 1 2 

- - 
n 

5 1 1 1 

5 0 0 0 

P 5 26 6 d 

5 7 6 1. 

5 156 93 1-03 

Friday. 



LOS ALAMOS SClENTlFlC LABORATORY 
UNIVERSITY O f  CALIFORNIA 
m e  ALAMOS. NEW MMico 

OFFICE MEMORANDUM 
- .  

:0 : Dean D. Meyer, Group Leader, H - 1  DATEI January 22, 1964 

ReviewedlLab Courtself 
Publicly Releasable 

GENERAL 

Special monitoring was required i n  the Building 5 tunnel during 
excavation of acid drain l ines  and t i e - in  of f loor  drains from the 
new electrodryer room. Full-face masks were worn i n  the tunnel. 

The dry air duct i n  Rooms 501 ani 500 was removed during the  . 
month. 
in%o Roome 501, 500 and 506. 

New duct work has been instal led from the new electrodryer 

Workmen removed loose contaminated gravel on the east  side of 
The area was sprayed with hot road Building 3 on January 2, 1964. 

o i l  and sanded. Ground c o n b i n a t i o n  re,sulted from leaks i n  the 
exhaust duct on the roof which have been repaired. 

Installation of exhaust ductwork fram a new drybox uni t  i n  
Room 213 t o  the existing exhaust duct i n  Room 213 required special 
monitoring J 

Two new valves were instal led i n  the Room 501 n i t r a t e  sampling 
drybox exhaust duct on January 3, 1964, during a special  a i r  test. 

Special monitoring was required during removal of contaminated 
ground and debrie on floor o f  beckflow preventor valve p I t a  on %he 

north end of Buildings 2 and 3. 
plast ic  lined cardboard boxes and disposed of. 

Contaminated material was put i n  

~n air  compressor, an o i l  f i l t e r  tank, 'and a storage tank from 
the east  s ide  of Building 12 were sent t o  the contaminated disposal 

dump on January 3, 1964, 



-2 - ReviewedlLa b Counsej 
Publicly Releasable 

?"$pl 
Special monitoring was required during replacement of the 

#2 dissolver tank i n  Room 213. 

Removal of the backflow preventor valves on the north end of 

Buildings 2 and 5 and overhauling of valves on January 11, 1964, 
required special monitoring. 

!&e DP West Main Vault was monitored f o r  alpha, beta-gamma, 
and neutron ac t iv i ty  on JanFry  3, 1964. 
the vault were wiped down by the Janitors. 

The walls and f loors  i n  
. 

An inventory of precious metal on the c r i t i c a l i t y  s ta t ions 
a t  DP West was taken on January 15, 1964. 
accounted for .  

me metal yas a l l  

The personnel monitoring alpha counters in  Building 2 were 
moved into the  main hallwsy between Buildings 1 and 2, 

Three X-ray machines i n  Room 319, DP West, were surveyed f o r  
radiation on January 14, 1964. Highest reading recorded was 3 mr/hr. 

The DP West gamma alarm system was tested on January 6, 1964, 
by members of Group CMB-7 and found to be i n  good working order. 

Lapel air  samplers were worn by Z i a  craftsmen during work in 
. Roam 501 and i n  the a t t i c  over Rooq.kO1. 

insignificant . 
Counts recorded were 

The central  air  sampling system i n  Room 201 has been extended 
in to  Room 205. 

Twelve winter jackets have been ordered f o r  Z i a  worlanen. 
Jackets will be stored i n  a cabinet i n  the Hot Locker Room and 
issued as needed. 

The DP West monitors attended a safety meeting held by 
Group CMB-11 on January 8, 1964. 

Contamination on the south wall and f loor  i n  Room 21s 
resulting from a minor solution spill. in the s a m p l i n g  box on 
January 16, 1964, was cleaned up. 

i 



\ 
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Construction work i n  Rooms 401and 513 has required special 
I s  

monitoring 

A t o t a l  of 524 samples transferred out of DP West were 
monitored for alpha, beta and gamma ac t iv i ty  and tagged. 

Personal shoes and plant badges were monitored during the 
month. None were found contam&ated. 

,Five above tolerance air  counts were reported i n  the Weekly 
Reports. 

A t o t a l  of thirteen 'I speciai' air t e s t s  were .taken d u r i k  
the past month. 

CONTAMINATION ACCIDENTS AND/OR INCIDENTS 

None were reported. 

'WFR: v j 

/&& fL&%ze+ 
W i l l i a m  F. Romero, H-1 
Section Leader, DP West . 



SURFACE MONITORING 
From: December 2, 1963 

To : December 31, 1963 

No. Positions Pert er, t 
Over Tolerance Decontximination 

CMF-4 I 'cas 



I I  L 

No, Teats 
Location m e n  

DP West 

C M E b i l .  Room 401, H - 1  ' 4296 

CMB-8 598 

ZIA 1692 

I 

- 1 

Publicly Reieasable 4 d  
No. Over 
Tolerance 

0 

0 

0 

Highest Over 
Tolerance 

0 

-- 

I .  



Publicly Releasabl OBFtlCiWL USE ONLY L 

I NOSE SWIPES 
From: December 2, 1963 

1 1 To : December 31, 1963 
I 
! 

b 

No. Tests No. Over Highest Over 
i 

i Location Taken Tolerance Tolerance 

DP West 

CMB-11, H-1, ZIA 88 0 0 

- - - 1 cm-8 
Building 35 - - - 

\ 

I 

. 

L., 

- 1  
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dourc e: Plutonium 

--- 



From: December 2, 1963 

Source: Plutonium Number Number of Tests 

Location: DP West Tests over M. A. C. 
Dec. Nove . 

Cell 3 21 0 0 

Cell 4 21 0 0 

Equipment Room 21 0 0 

Room 406 21 0 0 

Room 500 23 1 0 

R O ~  501 21 0 0 

Control 21 0 0 

 ROO^ 502 21 0 0 

Room 505 21 0 0 

Room 512 21 0 0 

Room 513 20 0 0 

Room 606 24 0 0 

Hot Locker Room 20 0 0 

Building 35 21 1 0 

Tank Room 21 0 0 

Raffinate Room 21 0 0 

Highest Average Average 

d/'m/M3 d/m/M3 d,/m,/M3 
ec . ec. ov . 
? 3 1 

2 1 1 

2 1 1 

1 0 0 

19 2 0 

3 1 1 

2 0 1 

4 1 1 

1 0 0 

1 0 0 

2 1 1 

4 0 0 

3 1 2 

11 3 2 

? 1 > P 1 

* 3  1 1 





Sourc e:Enriched Uranium 

Location: DP West 
J 

Room 313 

Dissolve+ 

Number Number of Tests  

Tests  over M. A. C. 
DPF Nnv - 

21 1 0 

Graphite Incinerate$ 

Highest Average 

d/m/M3 d'm/M3 
nerr - nn- 

69 15 

Room 408 

21 

Room 412 

0 0 1 0 

Roam h13 

21 

DP East: 

2 0 103 12 

Roam 5222 

- 21 

19 

21 

Roam 5223 

Buildim 155 

0 0 7 2 

0 0 46 5 

1 0 76 7 

24 

22 

31 

-~ 

I I I 

0 0 32 7 

0 0 4 1 

0 n 39 11 

24 0 0 24 4 

* Respirators are worn : 

1 

- 

OFFICIAL USE 0!41Y 

1 these rooms at all times. 

Average 

d,/rn!M3 - 
17 

1' 

, 

" 13 

3 



I 
Source: Fission Products Number Number of Tests 

Location: l DP West Tests seC ver e M. A. & . 
Room 401 Cell Corridor 21 0 0 

Cell 1 21 0 0 

Cell 2 21 0 0 

Cell 3 21 0 0 

Cell 4 21 0 0 

. 

\ 

t 

Highest Average Average 

d,&tdM3 d;&iM3 e *  d,'&M3 

13 6 10 

16 6 8. 

3.8 6 a 

21 9 14 

26 8 9 

I 

I? 



. I. 

Dec . 
Average 
d/m-M3 

19 
4144 

5 ice: Plutonium 

Nov . 
Average 
d/m-M3 

13 

2461 

No. 
Tests Location Filter House 146 - DP West 

Average concentration from stack (24 hrs.) 

Average concentration from building ducts (24 hrs. ) 

Daily concentration,plenum, day run (8 hrs.) 

Daily concentration, stack, day run (8 hrs.) 

Daily concentration, plenum, night run (16 hrs.) 

Daily concentration, stack, night run (16 hrs.) 

- 
( ALPIFA-Plutonium) 

Room 401 - DP West 
C e l l  Exhaust 

Drybox Ekhaust 

Stadk Exhaust 

- 
- 
21 

21 

15 

15 

21 

21 

21 

(FISSION PRODUCTS) 

Roam 401 - DP West ' 

Cell ESthaust 21 

Drybox Exhaust 21 

0 

0 

0 

ReviewedLaD 
- Publicly Releasable 

0. 

0 

0 

Dec. 
Highest 

d/m-M3 

24623 

162 

4396 
18 

I 

2092 1595 



-, . _, 

/&g- 
William F. Romero, H-1 
Section Leader, DP West 

- 

ReviewedlLab 
Publicly Releasable 

AIRBORNE CONTAMINATION TESTS 
From: December 2, 1963 

I To : December 31, 1963 
i ke: Plutonium 

Dec . 
Highest 

d/m-M3 

Dec . 
Average 

d/m-M3 

Nov . 
Average 

d/m-M3 
NO 
Tests Locatlon Building 12 - DP West 

1 1 Average concentration from stacks (104 hrs . ) 
Weekly concentration, stack 1 (104 hrs.) 

Weekly concentration, stack 2 (104 hrs.) 

Weekly concentration, stack 3 (104 hrs.) 

Weekly concentration, stack 4 (104 hrs.) 

4 2 1 I 

4 1 1 1 

4 1 0 1 

0 4 0 0 

I 

6. Room 313 - Win Process Stack 
Room 313 - Incinerator Stack 5 6 

1 
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Log AMMO8 SCIENTIFIC LABORATORY 
UNIVERSllV OC CALIFORNIA 

OFFICE MEMORANDUM 
)TO : Dean D. Meyer, Group Leader, H-1 

FROM : Walter R. David, H-1  Monitor, DP Et% 

SUBJECT. M0-Y ~~~, D P ’ W T  

SYMBOL : H-1-DPE 

GENERAL MONITORING 

Rautine monitoring was conducted at the DP East Area d u r h g  
A new monitoring schedule the period ending Septeniber 20, 1963. 

for  covering the ent i re  area has been effected and has resulted in 
bet te r  control over contaminated a r e a s .  

f ie1 elements being shipped t o  GMX-1 are now being monitored 
for beta-gamma as well as alpha. 
the shipping containers is 8 m/b. 

%e highest reading t o  date on 

The west wall i n  Room 5222 was checked fo r  beta-- after 
finding a high alpha count i n  ‘this general area. 

. faund t o  have a beta-gamma reading of 450 mr/hr on contact, and at a 
distance of 2 feet, a reading of 18 mr/hr. 
ranges from 250 mr/hr t o  5\mr/hr. 

SPECIAL MONITORING 

A s m a l l  spot itSs 

The f loor  in this area 

A Niobium pentachloride furnace trap, on the west side of Building 
152, leaked during a ra in  storm and contaminated approximately 700 square 
f e e t  of concrete walk and gravel driveway. 
decontaminated and the loose gravel was removed. 
and sanded and the sidewalk scrubbed again t o  remove any loose contamin- 
ation remaining. 

The concrete walk was 

The area was oiled 

A taller exhaust pipe was installed on the roof of Bullding 155 f o r  
t he  venting of HC1 gas from the coating fbances. 

_- 

I 
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An HC1 scrubber was instal led i n  Building 155 f o r  the two leaching 
A sample of water was taken from the scrubber drain and 
The sample had a count of 500 d/m/L. 

furnaces. 
analyzed. 
vent on Building 155 were monitored a t  this time. 
detected. 

The roof and leaching 
No contamination was 

Timers installed absolute filters i n  the leaching Furnace ventilation 
system i n  Building 155, DP East. 
on August 21, 1963. 

The f i l t e r  house was put in to  operation 

2 A Hand Counter equipped with a 60 cm probe has been installed in 
the main corridor leading t o  Building 151, DP East. 
Building 151 from the plant area have been requested t o  monitor t he i r  
protective clothing and change in to  clean clothing if count exceeds 500 c/m. 

A I R  TESTS 

Personnel entering 

Daily airborne contamination sanrples have been taken in Building 1.55, 
Room 5222 and 5223. No above tolerance counts have been reported during 

this period. 

SPECIAL AIR TESTS 

A special air test, a s  requested by Robert Mitchell, was run on 
Leaching Furnace #2 while it was dismantled f o r  replacement of gaskets. 
A i r  count on the open end of the f'urnace was 65 d/m-M . . 

3 

PROCEDUHES 

CMB-3 personnel are abiding by Health Division regulations i n  the 
wearing of protective clothing and Aril face masks, when required, in 
contaminated areas . 

' H-1 Monitor, DP East 
cc: Dwayne Vier 

file 
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FROM : 

SUUJ ECT: 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
IJNIVERSIN OF C A L l F O R N I I  
LO6 AUMOB.  NEW MEXICO 

OFFICE MEMORANDUM 
;ti1 '3. b'i.yei-, Group Lender, H-IL DATE: October 21, 1963 

%..L~;ET R .  David, H-1 Monitor, DP E a s t  

;s'Oh'iT;ILY I:EPOiTr, DP E4ST AREA 
I 

Fr- i - EPE 

G b 2 3; ,,1J, 2 ' CJNI'i'ORING -.------- 

Routine monitoring was conducted a t  the DP Ebst Area during the  

period erciint: October 20, 1963. 

Fuel  cleznents are cont inuiw t o  be nonitored Tor alpha and beta- 

c ~ m ~ x i  i n  sddition t o  center rocis now being produced i n  Room 5222. The 

b a r c :  center rods have had an alpha count ranging from 5K t o  2 0 K  and no 
betci-,pm a ac t iv i ty .  

A s n a l l  area of p l a s t e r  was removed from the west w a l l  of Room 5222 

and checked fo r  beta-gamma,. 

rending of 2 r/hr. 
02 ;#OK. 
Portions of the f loor  having a high beta-gamma. reading were a lso  re- 

painted. 

SPEC I-& MONITORING 

The area behind the  removed p la s t e r  had a 
The dust from the r l a s t e r  removed had an alpha count 

%his area of the wall was covered with f o i l  and repainted. 

A niobium pentachloride saturator  on j f 6  furnace i n  Building 155 
blew up on September 21, 1963, covering the south room with dust.  , No 
aipha conhnination resulted from t h i s  incident and the  en t i r e  room was 

1 

washed down before the dust could become contaminated. 

A new HCL scrubber was ins ta l led  fo r  the coating LZlrnaces i n  Building 

-L5f; on October 8, 1963. 
drain have been taken but  no results have been obtained as yet .  

Samples of tfie water taken from the scrubber 



I 
ReviewedlLa b 
Publicly Releasable 

T d ~ e r ,  r-. shovred mgat ive PH f o r  ECL bein,? excluded i n t o  the a i r .  

AIR rims 

- 

--I__ 

P a i 1 . r  airborne contaninntion S ~ I T ? ~  : s  have been taken i n  BuQding 155, 
3 I;OO~:~.-, 5Z2; and 5223. A count of 7 3  t./in-j4 

ill  tn:, south room of Building 155. 
&,I(? Co vacuum cleaners being used durtn,: furnace loading operations and 

cont.ai;dnaled dust escaping during 1oadi:ig operations. 

was reported on October 8, 1963 
T h i ;  above tolerance count vas apparently 

Ar- ~ ~ . 1 ~ . 2  -- . .  -I 
pick up contaniinated dust. 

l;igh: special  air t e s t s  hzvc becm :m on the Rortheast and Center 
The northeast  queen ?f.itc:r Qwens i n  Building 155 during CkLs period. 

ha.: had consistently above tolerance air counts. Th i s  i s  apparently due t o  
s considerable amount of contaminated dust escaping during loading operations 
anz the cleaning of t r ap  sleeves on the coating furnaces. 

A special  air t e s t ,  using a lapei air sampler, was run by W i l l i a m  

The sampier was worn by the technician on 
3 

Rorr,cro on October 17, 1963. 
j'4 furnace. This sample had a count of 2800 d/m-M f o r  the period 8:l5 a.m. 
to,  9:15 a . m .  

A sirmllaneous tes t  T J ~ S  run i n  the breathing zone a re  of #5 furnace 
3 anC had a count of 900 d/m-M for the  period 8:15 a.m. t o  9:15 a8.m: 

I 

Walter R. David 



FROM :. 

SUBJECT: 

SYMBOL t 

LO8 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
Dean D, Meyer, Group Leader, H-1 DATE: Deeember 20, 1963 

ReviewedILab 
Publicly Releasable 

Walter R. David, H-1 Monitor, DP ZMt 

MONTHLY REFORT, DP USF A m  

H-1-DPIS 

GENERAL MONITORING: 
I 

Routine monitoring was eonduetel at t h e  DP -8% Are8 during t h e  

period ending Deeember 20, 1963. 

X-ray ourveyo have continued t o  be eodueted weekly. No h u h  

readings h8ve been deteeted during t h i o  per id .  

Work involving IJ-235 is again being perfomad In  Roog 5222, Bu%ldln# 

152. A ronsiderrblo amount of eontadnation is being spread I n  th io  

area, however, airborne eontamination h8r not e x e e d d  tolermre 10~018. 

Two f i l ter  queen a i r  suplerr are now be- run in Roam 5222. 

A hood and the .ir duet0 in R o a  5219, B u l U b g  1% wm ehaekd 

for  contraination prior to  removd. l o  rontd.nrtion warn de tee td  

either in the h o d  or the duutr. 

SPECIAL MONnORINQ: 

No rpeci8l ronltofing performed 4urh.g t h i o  psfid. 

AIR TESTS: 

DaSly airborne eontunination rrapleo have been taken h Building 

155 m d  room 5222 and 5223. No above toleranre air eountr hava been 

reeordd during thie  period. 

A t e s t  for rrrbon ronaafdo w8@ perfofaed by H-5 In  Bullding 155 

lortla. No rppreeirble m o d  v.l) aed8urd, however conriderable amounto 

of hydroearbono were eolleated on the  f i l t e r  paperr i n  Building 155. - 
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L o 8  ALAMOS SCIENTIFIC LABORATORY 
UNlMRSlW OF CALIFORNIA 
u)8 -0Sr NKVV MEXICO 

OFFICE MEMORANPUM 1' 

Dean D, Nayor, Gdip Leader, H-1 DATE: N6V-b- 200 1963 

Walter Bo D k d ,  H-1 Wonit~r, DP E d  

IfOHTHLY REFOKp, DP BAST AREA 

Reviewedka b Counsel 
Publicly Releasable 

GBlERAL HONITORIN~ 

Routine monitoring wau conducted at the DP East Area durhg  the 

period end- llovsabeF 20, 1963. 

A beta-gumu aurvoy m a  taken b s U e  the leaehing and seatiry 

fwnaees, m Oetobar 23rd, Readfngr r8nged *om 3 to  5 pY/kr. 

X-ray surveys are being taken weekly ea the luehber  h reem 

52l4, 5218B and 5224. A readhe e t  200 m/Br Wlb dotorts8 en Oeteber 

30th in rocm 924, 

SPBCIAL MONITOR IN^ 
Thio 6ituatlm was eerreet~& 

Checked raphalt and earth bang axenated at DP E.& for eon- 
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TO 

FROM : 

SUBJECT: 

SYMBOL : 

LO8 A U M O S  SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNjA 
LOB ALAMOS, NEW MEXICO 

MOblTHLY RiWOIiT, DP US" AREA 

H-1-DPE 

GENERAL MONITORING: 

Routine snonitoring was conducted at the DP East Area during the . 

period ending Janu;rry 20, 1964. 

A beta-garmrPs survey was token inside fufnaees 2, 3, 4 & 5. 

Furnaces 3, 4 & 5 had readings leas  than 1 mr/hr. 

reading of 4 m/hr inside the north eij3ht port. 

F'urnaae #2 had a 

Face mask lockers were installed in Buildings 152 Corridor, for 

spare masks and 155 South for active masks. 

SPECIAL MONITORING: 

Coating furnaoa #6 was dismantled for inspection on J m u q  6th. 

The thermax insulation material was rsonitored as it was taken out of 

the furnaes for alpha and beta-gamma. No eontamination vat detected 

either i n  the insulation or  the inside the furnace. 

A yearly report for H-1 activit ies  was prepzred and submitted t o  

t h e  H-1 Group Office. 

A r o w  draft of DP East Plant Health Regulations were prepared 

and submitted to the H-1 Group Office for ,2pproval on January 13th. 

AIR TXSTS: 

Daily airborne alpha contan!tination ssrmlplee have been taken in 

Buildings 155 and 152, Roams 5222 and 5223. l o  above toleranee eounts 
I 

... 
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ReviewedILab Counsel / 
Publicly Releasable 

have bean reported during t h i s  pari&. 

SPECIAL AIR TXSTS: 

A lapel air sampler was rwz in Room 5222 on January 10th for a 

perid  of 23 hours. An air eount of 53 d h n 4 3  was reported for this 

period. 

,. , . 

ee: Dwayne Vierhe1 Bowman 
File 
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, , .  .. ? .  . FROM : 

SUBJECT: 

SYMBOL : 

LO9 ALAMOS SCbENllFIC LAEURA I UtST 
UNlVERSIfV OF CALIFORNIA 

Lo8 ALAMOS. NEW YUICO 07d44 
TLLCPJiONllr 

OFFICE MEMORANDUM I .  

. I  I 
Dean D. Meyer, Group Lea DATE December 10, 1$4 

i 

ReviewedlLa b Counsel 
Publicly Releasable dfi Louis (I. Speer,,H-1, DP 

MONTHLY HEPORT FOR MONTH 

H- 1-DF'W 

DECEMBER 9, 1964 

I 

I ' I  1 GEIWRAL MONITORING I' 

I1 Periodic alpha ponitoring surveys have been taken of Room 401 and 
401 Locker Room. 
and decontamimtrkdn meas 

Contamination de.tected on surveys has been isolated 

I '  taken were effective. 
I 

Beta-gamma surveys en taken of Room 401; surfaces of 'I 

instruments, benched, f 
corridor floor has been 
periodic bssis. Also, e checks are made of floor 

whenever sources of 
or tp 401 cells or c 

for beta-gamma swipe on a daily or 

material are being transferred from 

I s  * 

., ' I Personnel in Room the proper protective clothing 
and headings on dosimete n by personnel have been logged on a 
weekly basis. 

I Radiation instrume been checked and exhhanged if needed 
for proper f'uncti0nin.g nts or sent to repair shop. The , I  I 
Sco-bt Air-Pak was check onditlon of equipnant and discoloration i 

of c&nister marker. Th tic air sampler: has been checked and 1 
calibrated daily. No h s have been recorded during working 
hour$. 

SPECki MONfTORING 

I 
I 

erformed during the time covered by 
1 I I  

I I  

I No special monitor 
I 

this report. 

1 

I I  
I 



* I ,<  ' 

I I , 
I .  SPECIAL A I R  TESTS I 

during the period covered .by this , 
1 

Bo special air test 
I 

report ! I  

and/or accidents were reported during , 
I 

No contaminated i 
the period covered by th 

I , ! I  

I 

. Room 401 and Locker Room, DPW. 

cc: William Maraman I 
Peter Peterson 
Pile (2) 

. ,  ̂ .- ...,. .. . .. . 

, 

!, 

. I  

. .  
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, .  

. .  
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I I  
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LOS ALAMOS SGIENTII-IG LAUUHAIW~T 
UNIVIRSITY OF CALIFORNIA 
LO5 ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 

: Dean D. Meyer, Group Leader, R-1 DA7E: November 23, 1964 TO 
1 

, ReviewedlLa b 
Publicly Reiea sable 

FROM : Delbert E. Rainey, H-l 

MONTHLY REPORT FOR MONTR ENDING NOVEMBER 20, 1964 
SYMBOL: H-l-DP . 

GE3JEIUL MONITORING 

Periodic alpha monitoring surveys have been taken of Roam 401 and 
401Locker Room. Contamination detected on surveys has been Isolated 
and decontamination measures taken were effective. 

Beta-gamma, surveys have been taken of Room 401; surfaces of 
instruments, benches, filing safes, room equipment ect. The cell. 
corridor floor has been checked for beta-gama swipe on a daily or 
periodic basis. 
sources of radioactive material are being transferred from or to 401 
cells or cell corridor. 

Also, more.intensive checks are made of floor whenever 

Personnel in Room 401 have worn the proper protective clothing 
and dose reading on dosheters worn by personnel have been logged 
on a weekly basis. 

# 

Radiation instruments have been checked and exchanged if need'lje 
The Scott for proper functioning instruments or sent to repair shop. 

Air-Pak was checked for conditon of equipment.and sufficient air 
pressure. 
condition of equipment and discoloration of canister marker. 
automatic air sampler has been checked and calibrated dally. 
high peaks have been recorded during working hours. 

The MSA-ALL Service Mask and canister were checked for 
The 
No 

SPECIAL MOPITORING 
~-~-64--~pecial monitoring was performed when a source was 

brought in from Omega Site with et're&ding of 150 mr/hr, 
at 1 meter from bare material. 



$9511 Iryrrncrir ',v2e, "'=-- 
ReviewedlLab 
Pub!idy Releasable 

l1-~-64--~pecial monitoring was perf oimed when the storage wells in 
the cell corridor were checked and readings ranged from 
150 mr/hr to 50 mr/hr. 

I U-235 was brought in from Omega Site. 
ll-l3-64--~pecial monitoring was performed when a source of irradiated 

W e  reading was 

70 mr/hr when in contact with pig. 

source recieved on 11-13-64 was monitored on contact. 
The reading was 4 r/hr at contact. 
in ceU. #3. 

~-16-64--~pecial monitoring was performed when the grradiated U-235 

The source was put 

1~.-16-64--Special monitoring was performed when three holes in 

ll-l8-64--Special monitoring was performed when some fission products 
the stack exhaust was repaired by Zia Crafts. 

. were checked for M r .  Peterson. The reading was 45 mr/hr 
at contact. These products were sent to Omega Site. 

spgcm AIR mSTS 
I No special air tests were taken during the period covered by 

this report. 

CONTAMINATED INCIDENTS AND/OR ACCIDE1\JTS 
No contaminated incidents and/or accidents were reported during I 

the period covered by this report. 

c .I;la-CIYCW. 
I 

Dglbert E. Rainey, H-1 
Lab. #4, Roam 326, DP West 

cc :File 



LO8 ALAMOS SCIENTIFIC LABORATORY 
UNIVLRSlW Or CALWORNIA 
rob ALAMO.. NEW MEXICO 

> I  

i - 

OFFICE MEMORANDUM 
: Dean D. Meyer, G r o u p  Leader, H-1  t'Odtober 21, 1964 To 

'Publicly ReviewedILa Rek?asabk(,$(/~ b Counsel. 
* Delbert E. Rainey, H - 1  

8UBJEm: MONTHLY REPORC FOR MONTH ENDING OCTOBER 20, 1964 /I 
SYMBOL : ~-1-Dp 

GENERAL MONITORING 
Periodic alpha monitoring surveys have been taken of Roam 401 and 

401 Locker Room. 
and decontamination measures taken were.effective. 

Contamination detected on surveys has been isolated 

Beta-gamma surveys have been taken of Room 4-01; surfaces of . 

instruments, benches, f i l i n g  safes, room equipment ect. The c e l l  
corridor floor has been checked f o r  beta-gamma swipe on a da i ly  o r  
periodic basis. 
sources of radioactive material are being transferred from or  t o  401 
c e l l s  or c e l l  corridor. , 

Also, more intensive checks are made of floor whenever 

Personnel i n  Room 4-01 have worn the proper protective clothing 
and dose readings on dosimeters worn by personnel have been logged 
on a weekly basis. 

fo r  proper functioning instruments o r  sent t o  repair shop. 
A i r - P a k  was checked fo r  condition of equipment and sufficient a i r  
pressure on October 21, 1964. 
were checked f o r  condition of equipment and discoloration of canis ter  
marker. ' 

daily. 
SPECIAL MONITORING 

Radiation instruments have been checked and exchanged i f  need by 
The Scott 

The MSA-ALL Se*ce Mask and canistep 

The automatic air  sampler has been checked and calibrated 
N o  high peaks have been recorded during working hours. 

N o  special monitoring was performed during the time covered by 
this report. 

. .  

i 

t 



Publicly Releasa bid 

SPECIAL AIR TESTS 
No special air tests were taken during the period covered by this  

report . 
CONTAMINATED INCIDENTS AND/OR ACCIDENTS 

No contaminated'. dulcldents and/or accidents were reported during \ _ '  

the period covered by th is  report. c 

Delbert E. 

cc: W i l l i a m  J. Maraman 
Peter J. Peterson 
F i l e  (2) 

I 

I 



D ~ ~ ~ ~ ~ ~ L  USE LO9 ALAMOS SCIENTIFIC LABORATORY 
UNIVERBltY OF CALIFORNIA 
Lo. A U W W .  NEW MEXICO 

OFFJCE MEMORANDUM 
TO : Dean D. Meyer, Group Leader, H-1 

i 
DATE: September 22, 1g64 

Reviewed/La b Counsel 
Publicly Releasa bleb/f’d 

FROM : Delbert E. Rainey, H-1 

SUBJECT: MONTBLY REPORT FOR MONTH ENDING SEElZNBm 20, 1964 . 
I 

SYMBOL : H-l-DP 

GENERAL MONITORIXG 

Periodic alpha monitoring surveys have been taken of Roam 401, and 
401 Locker Room. 
decontamination measures taken were effective. 

Contamination detected on surveys has been isolated and 

Beta-gamma surveys have been taken of Room 401; surfaces of instruments, 
benches, filing safes, room equipment etc. 
checked for beta-gatnrna swipe on a daily or periodic basis. 
tensive checks are made of floor whenever sources of radioactive material 
are being transferred from or to 401 cells or cell corridor. 

m e  cell corridor floor has been 
Also, more in- 

. Personnel in Room 401have worn the proper protective clothing and dose 
readings on dosimeters worn by personnel have been logged on a weekly basis. 

Radiatsdn instruments have been checked and exchanged if need be for 
proper functioning instruments or sent to repair shop. The Scott Air-Fak 
was checked for condition of equipment and sufficient air pressure on September 
21, 1964. 
of equipment and discoloration of canister marker. 
has been checked and calibrated daily. 
during working hours. 

SPECIAL MONI’I’ORING 

\ 
The MSA-ALL Service Mask and canister were checked for condition 

The automatic air sampler 
No high peaks have been recorded 

August 28, 1964, a source from Omega Site was brought into the cell 
corridor. Readings were 15 mr/hr at contact with lead shield. 



Reviewed/La b 
Publicly Reicasabl 

-c- 
- 1  

OFRCBAL MSE ONLY 

SPECIAL MONITORING 

September 2, 1964, a capsule was' placed i n  a tygon tubing in c e l l  #3, 
Reading at contact was 200 mr/hr. 

September 8, 1964, a source was brought i n  from Omega Site.  Source , , 

was irradiated U-235. Reading was 200 m/hr contact w i t h  lead shield. 

September 14, 1964, two irradiated U-235 sources were brought in from 
Omega Site. 
contact with shield. 

The readings were ,001 R/hr/M i n  lead shield and 14 mr/hr 

September 15, 1964, a capsule reading 200 mr/hr a t  contact was placed 
i n  a tygon tubing i n  c e l l  #3. 

SPECIAL AIR TESTS 

No special air t e s t s  were taken during the period covered by this report. 

CONTAMINATED INCIDENTS AND/OR ACCIDENTS 

No contaminated incidents and/or accidents were reported during' the 
period covered by this report, 

cc: W i l l i a m  J. hraman 
Peter J. Peterson 
F i le  (2) 
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FROM : 

SUBJECT: 

SYMBOL : 

I 

I 

Dean D, Neyer, Group Leader, H-1 

Robert L, Sadoval, H-1 

MONTHLY REPORT FQI MONTH ENDIM AUGUST 20, 1964 

H-1-DP 

GENERAL MONITCRING: 

Periodio alpha monitoring r u m e p  hare been taken of Room 401, and 

401 Locker Room. 

decontamination me8~urer trkan were effective, 

Contamination detected on runeyr ham been l rolated and 

Beta-gamm rurreyo have been tplbsa of Room 401; rurfacom of in6tnnentrb 

benches, f i l i n g  safer, room equipaunt 0 t h  

checkod fo r  beta-gama8 l i w l p .  om 8 daiw O r  pel.iodic barla. 

tensive ckaekr are made of f loor  whenever rourcer of rodiorotiro material am 

being trm~forred from or t o  401 eeUr  or cell corridor. 

The 0.U oorridor f100r ha# bmtr 

Alro, mro in- 

Personnel i n  Room 401 have worn the  proper protective clothing and doro 

readinqe,.o~~do6iBlPbterr worn by per80nnel ham logged on 8 m o k 4  b8rll. 

Radiation instrmraenta have been claoclrsd and exchanged If n o d  bo far 

propar funetioadrg inrtrumentr or rent t o  repair rhap, 

was checked for  condition of eqdpment and sufficient rir prerrure on Augurt 

a, 1964. 
of equipment and direoleration of canlrter markor. 

hoe beon checked and c8libratsd dally. 

during working hours. 

SPECIAL MONITORING: 

"he Soett Alr-Pak 

The MSA-ALL Swvlca  Mark urd canir ter  were checked f o r  oondition 

The autoartic alr ramplor 

lo ugh ps8kr har. beer raeoxded 

OR J W  20, 1964, 8 eource war brought i n to  C 8 U  corridor f r o m  Omega 

OFFICIAL USE ONLY 



the oapsule into a tygon tubing i n  ca l l  #3. The oource read about 1 R/ht, 

at contact and 3 or 4 mr/hr, 86 one ~ t e r .  
I 

On July 28, 1964, 8 source war brought in from Chnega Site.  The Idadiagr 

were .002 RhN(bara), and lerr than .oOl RhH in oMeld. 

On August U1, 1964, 8 rourco warn brought in from Omega Site  with'. 

SPECIAL AIR TESTS: - 
No rpecial air tests were taken during the period cuvemd by thir report*, 

CONTAMINATED INCIDENTS ANDf QR ACCIDENTS : 

No contrrdnated incidents and/or 8tddentr were reported during the 

period covered by thio report. 

CB: 

C 

Room 401 and Locker Room, D.P. Wart 

USE ONLY 

. 
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FROM : 

SUBJECT: 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO9 AUYOO. NEW MhXlCO 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE: July 21, 1964 

R - 1  . 

GENERAL MONITORING 

Daily alpha monitoring surveys have been taken in Room 401 and 
401 Locker Room. The Bldg. #4 Waste Sample Roam has been surveyed on 
Thursdays. 
Beta-gamna surveys have been taken of Room 401 once a week. 
corridor floor has been checked daily for beta-ganxna activity by swipe 
test, 

Hot spots detected on surveys have been decontaminated. 
!be cell 

Room personnel dosimeter readings have been logged on a weekly 
dose basis . 

Radiation instruments have been checked, and repaired on an 
exchange basis whenever necessary. 
condition of equipment and sufficient air 'pressure on July 20, 1964. 

The Scott A i r - W  was checked for 

The MSA-ALL Service Jhsk and canister were checked for condition of 
equipment and discoloration of canister marker. 
sampler has been checked and calibrated daily. 
been recorded during working hours. 

!T!he automatic air 
No high peaks have 

SPECIAL MONITORING 

On June 22, 1964, a source was brought in from Ten Site. The 
gamma dose rates were: 4 R/hr at 
one meter out of cast; After source 
was placed in cell #4, there was 15 mr/hr streaming fran between cell 
door and w a l l ,  
-received 25 mr exposure on his dosimeter a n d m r e c e i v e d  

0 mr/hr with source inside cast; 
50 R/hr at contact w i t h  source. 

i 

-and John- brought the source in. 

60 mr exposure on his dosimeter. 

OIFFIEIIAL US€ QMY 
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On June 29, 1964, the s&rce that was brought i n  from Ten S i t e  
was removed from c e l l  $4, 
Reading at contact on external container was 5 mr/hr. 
from Omega w a s  brought i n to  the c e l l  corridor on t h i s  date. 
reading was 15 mr/hr at  contact w i t h  cast .  
was taken back t o  Wing By CMR Building on June 30, 1964. 

The reading a t  contact was 300 R/hr. 
Another source 

The 

The source reading 300 R / h r  

On July 14, 1964, a capsule was opened and read 450 mr/hr a t  
contact. 
was detected outside of vial .  
tygon tubing and read about 125 mr/hr a t  contact and 1 mr/hr a t  1 meter, 

The material was enclosed i n  a glass v i a l .  No contamination 
The v i a l  was placed i n  ce l l  #3 i n  a 

On July 17, 1964, a source was brought frm h e &  that read 1500 mr/hr 
a t  contact. 

SPECIAL AIR TESTS 

No special  air tests were taken during the period covered by th i s  

report. 

CONTAMINATED INCIDENTS AND/OR ACCIDENTS 

No contaminated incidents and/or accidents were reported during 
the period covered by t h i s  report. 

n 
Robert &kJ--t(& L. Sandoval. €I-1 

Room 401 and Locke; Room, DP West 

cc: W i l l i a m  J. Mamaan 
Peter J. Peterson 
f i l e  (2) 



LO9 AUMOS SCIENTIFIC LABORATORY 
UNIVERBI'W OF CALIlrORNlA 
Lo@ ALAMOB. NEW MgXlCO 

I 

OFFICE MEMORANDUM 
: Dean D. Meyer, Group Leader, E-1 DATE, June 23, 1964 

Retjiewedbb c 
Publicly Reteasa 

P 

FROM I 'Delbert E. Rainey, E-1 

I SUBJECT: MONTHLY REPORT FOR MONTH E N D ~ G  JUNE 20, 1964 * 

1 
SYMBOL : H-1-DP 

I GEKERAL MONITORING 

Daily alpha monitoring surveys have been taken of Roam 401 and Locker 

I Room. 
swipe test. 

Hot spots detected have been decontaminated to a no count or no 
I Beta-gamma surveys are taken on Tuesday.of each week due to 

the less intense activities of the material being handled. 

sunreye are taken when a step-up in operations with radioactive material 
or when sources are brought in Room 401 cells. 
been checked for beta-gama swipe on a aailybasls. 

More beta-gamma ' 
I 

Cell corridor floor has 
! 

Personnel have worn the proper protective clothing in Room 401. Film I I I  I I 1  badges and dosimeters have been worn at all times by personnel. 

Radiation.instruments have been checked and repaired or exqhanged 
as needed. 
and proper air pressure on June '19, 1964. Also, MSA-ALL Senkc d Mask . 
and canister were checked for condition of equipment and discoloration 
of canister marker. 
daily. 

SPECIAL MONITOFUNG 

1- ..I: .., 8 , . a .  1 -  . .  
The Scott Air-Pak has been checked for condition of equipment 

I 

Autumatic air sampler has been checked and calibrated 
No high peaks were recorded on Esterline Angus Recorder. 

I 

Tuesday, May 26, 1964, a source of 20 mg of U-235 was brought i n  1 
I '  
I 

i ,  

from Qmega. 
bare material at 1 meter. 

The reading was 0 mr/h at 1 meter in shield and 100 mr/hr . 

I 
I 

Thursday, 28, 1964, a source of 90 of U-235 froan hega had a 
r e d i W  Of 300 =/hr at Contact and 1.5 mr/hr at'l meter In shield, 

I 
I 

I \ 

OFFICIAL USE ONLY I 
I I t  I I I ,  

I 
I I .  



-2-. Reviewed/La b CO 
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I 1 1 

I I 

SPECIAL M O N m R I N G  I 

Tuesday, June 2, 1964, the ~ o u c e  bruught in on May 28, 196 , was 

taken fram the lead shield f o r  a contact reading. The reading s 

, 200 mr/hr. 
! 

Thursday, June 4, 1964, Mr, Peterson opened t h e  capsule of 90 mg of 
U-235. 

SPECIAL AIR TESTS 

The reading was 200 mr/hr. 

- - - - - ~ -  ----- I 
f I  No special a i r  t e~ t s -were takerr -drn lngt~~~p~r~~coverea l  by this * 

I 

report, 

C c r ” A T E D  INCIDENTS AND/OR ACCIDENTS 

I No contaminated incidents and/or accidents were reported during the  
period covered by this report. 

I .  0 

I 

I 

I .,, .-..- ~ - -  - - 
I 

cc: William J. Maraman 
Peter J. Peterson 
f i l e  (2) 

. . .  

. .  

I 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY or CALIFORNIA 
LOB ALAMOB. NEW MEXICO 

ro 
1 

FROM' t 

S U B J ECT : 

SYMBOL : 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1  DATE May 21, 1964 

Reviewed/Lab 
Publicly Releasabl 

Delbert E. Rainey, H-1 ' 

MONTHLY W O R T  FOR MONM EKDING M Y  20, 1964 

H-1 

GENERAL MONITORING 

Daily alpha monitoring surveys have been taken i n  Room 401 and Locker 
Contaminated spots detected have been decontaminated t o  a no count Room. 

or no swipe test. 
t o  the less  intense a c t i v i t i e s  of the material being handled. 

beta-gamma surveys w i l l  be taken when a s tep -up i n  operations w i t h  radio- 
active material begins o r  when radioactive sources are brought i n to  the c e l l s  
o r  Room 401. 

Beta-gamma surveys are taken on Monday of each week due 
Additional 

The c e l l  corridor f loor  has been checked f o r  beta-gamma swipe 
daily. 

Personnel have worn the proper protective clothing i n  Roam 401. Film 
badges and dosjmeters have been worn a t  a l l  times. 

All radiation instruments have been checked and repaired or  exchanged 
as needed. 
proper air  pressure on May 20, 1964. 

!The Scott A i r - P a k  wits checked f o r  condition of equipment and 

The MSA-ALL Service Mask and canis ter  
were checked f o r  condition of equipment and discoloration of canister 
marker. 
May 16, 1964, when it was turned off due t o  need of sane repairs. 
was  sent t o  the repair  shop on May 18, 1964. 
running one (1) high peak was recorded. 
power. 

. 

The Autamatic air sampler wils checked and calibrated dai ly  u n t i l  
It 

During the time it w a s  
This was due t o  a surge i n  



S PECILL MONITORING : 

Review W/La b Cou nse I 
Publicly Releasable 

No special monitoring surveys were performed during the perlod covered 

bythhs report* 

SPECIAL AIR TESTS: 

No epccial air tests were taken during the period covered by t h i n  

reporte 

CONTAMINATED INCIDENTS AND/OR ACCIDENTS: 

No contaminated incidents and/or accidents were reported during the 

period covered by th ia  report. 

. . .  

Delbert E. Raineg,bl // 
h a m  401 pnd Locker RO-, DYP. weat 

Peter J, Petemon 
W i U r ~ n  J e  Ma- 

t 
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FROM : 

SUBJEH: 

SYMBOL : 

LO9 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OP CALIFORNIA 
LO9 AUMOS,  NEW MEXICO 

GENERAL MONITORING 

Dailylalpha mo+toring mrveps hare been taken of Room 401 and Loeker 

Hot spots detected have been decontaminated t o  a no cowt  or no 
1 

Room. 

8wlp8 t ea t .  Beta -gcurslmp s~reedng tests 8re taken on Mondays of each 

week due t o  t h e  leas intenme activities of t he  mnterial being handled. 

More beta-gamma rcreenings are taken when a e t e p u p  i n  operationa with 
I 

radioactive material o r  w h h  8ource1 are brought i n  Room 401 aelle. 

Cell corrldor floor has been checked for beta-gamma rwipe on a dally 

bosia. 

I 

Personnel have worn the  proper protective alothing i n  Room 401. 

Film badge8 and dosimeters hare been worn at all times by personnel. 

Radiation instrrmnsnts have been cheuked and repaired or exchanged a8 * 

needed. The, Scott Air-Pak ha8 been checked for eondition of equipuent 

a i  proper air pressure on April 20, 1964. Also, MU-ALL Service Maark 

and canister were checked for aondition of equipment and di6coloration 

of canister marker. Automatic a i r  oampler h a m  been cheeked and calibrated 

daily. No High Peaks were recorded on Esterlino Angus Recorder. 

SPECIAL MONITORING 

No special monitoring surveys were perforrpad during the period covered 

by t h i o  report. 
I 

SPECIAL AIR TESTS 

No rmpeirl air t e s t a  wlpo taken during the  pried covered by thi8 report. 
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CONTAMINATED INCIDENTS AND/OR ACCIDEWS 

No contaminated incidents and/or aocidento wore reported during the 

period covered by tUr report. 

Room 401, Gcker Room, D. PI West 

cC/file 
Peter J. Peterson 
W i l l i a m  J .  Maroman 

' *  

. .  

I 

. .  

. .  
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SUBJECT: 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CAttFORNIA 
LOB AUMOS,  NEW MEXICO 

OFFICE MEMORANDUM 
Dean D, Meyer, Group Leader, H-1 DATE k e h  23,. 1964 

Rwkwed/Lab 
Publicly Reicasab! 

Robert L, Sandorol, H-1 

MONTHLY REPORT FOR HONlB ENDfI@ m h  20, 1964 

H-1 

GENERAL MONITORING 

Daily alpha monitoring aurveye have taken of Room 401, and Looker 

Boom. 
swip test,  

week due t o  the less into1188 mt iYi tb8  of the mterlol being hndled, 

More beta-gunm scrssnSng8 are taken when 8 stepup in operations with 

radioactive material or when bourcem are b m & t  i n  to  Room 401 eol l r .  

C e l l  Corridor floor ha8 been ahecked for beta-gpnmr &pe on li dally 

Hot spots detected have been docontamhated t o  a no count or no 

Beta-gamnr rcreening teste are taken on Monday8 of atoh 

\ 

boSd.8, 0 

Peruonnel have worn the proper protective alothing in Room 401, 

F i l m  badges and dosimterrr hvo  been worn at all times by personnel. 

Radiation instrumemts have cheeked and repoired oc exhanged aa 

needed. The Soott liir-Pilk hpo been checked for aordition af e q u i p n t  

ruri proper air pressure on h r c h  23, 1964. Also, l4SA-U Sendee Ilosk 

and canister were ehedced for oondition of equipmeplt and disool&tion 

of cdrrter marker. Automatic .ir iamplrr bas been ehecksd and oalibrated 

daily. No hi& peaks were redcwdd on a t o r l i n e  hgur bcafder. 

SPECIAL AIR TESTS 

N o  r p e c i a l d r  tea pg the period aovemd by tMe report. &taM 



1 

-2- RevjewWLab Counse 
Publicly Releasable 

I 

CCNTAMIN TH) INCIDENTS AND/CR ACCIDENTS * 
# No contaminated incident& md/w 8midentr were reported during the 

period tomred byathie -port. 

I 

* .  

. .  

I .  

. .  

Boom 401, Imker 60, D. P. West 
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LO9 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOIS ~ ~ 0 4 .  NEW MEXICO 

OFFICE MEMORANDUM 
b : Dean D. Meyer, Group Leader, H - 1  DATE: February 25, 1964 

Reviewed/Lab Counsel 

FROM : Joe A. Vigil, H-1, DP West 
. .  

Publicly Reieasable 

SUBJECT: MONTHLY mmRT, ROOM 401 HOT CEUS, DP WEST 

SYMBOL : H-1-DP 

GENERAL MONITORING 

A daily or  periodic alpha monitoring survey has been performed 
i n  Roam b l a n d  Locer  Room. 
survey have been decontaminated t o  a no detectable count o r  no. sWipg 
count. 
were taken twice a week. 

The hot spots that were detected on the 

Beta-gamma surveys and swipe tests of the Cells and C e l l  Corridor 

Proper safety clothing and equipment have been worn by personnel on 
transfer o r  operations of act ive material. 
badges and dosimeters at  all times. 
been exceeded during the period covered by this report. 

Personnel have worn film 

The 100 mr/week limitation has not 

The radiation instruments have been checked, kept i n  operating 
condition and exchanged as needed. 
h s k s  were checked and tested on February 24, 1964. The alpha automatic 
air sampler was checked and calibrated daily w i t h  no high peaks recorded 

The Scott Air-- and the MSA All Service 

f o r  the month. 

SPEC3cAL MONITORING 

Special monitoring was required during changing of c e l l  exhaust f i l t e r s  
on February 17, 1964. A full face mask was worn during this  operation. 

Special monitoring was performed on February l.8, 1964, during cleanup 
of c e l l  #4 and disposal of irradiated trash. 
at contact was measured on the t rash container. 
1 meter was 30 mr/hr. 
disposal in the contaminated dump. 

A gamma reading of 50 R/hr 
The gamm dose rate at  

The material was placed i n  a.Dempster Dumpster fo r  
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@WawedlLab 
Publicly Releasable 

SPECIAL AIR TESTS 

No special sir tests were taken during the period covered by 
th is  report. 

CONTAMINATED INCIDENTS AND/OR ACCIDEWTS 

No contaminated incidents and/or accidents were reported during 

the period covered by this report. 

ac t 

.. . 
\ 

William Maraman 
Peter Peterson 
file 

401 Hot C e l l s ,  DP West 

. .  

@FFIClWL USE QNY 





LOS ALAMOS ticIeMlFlC LABORATORY 
UNIVEReiTY OF CALIFORNIA 
LO8 ALA@lOS, NEW MEXICO 

OFFICE MEMORANDUM 
i TO : Dean D. N~yer, Group Tsader, X&-1 DATE: October 21, 1963; 

4 Reviewed/La b CWnsel 

4 ?!b FROM : Delbert Rdney, b l  Publicly Releasable 

SUBJECT: MONTHLY REPGtT, GW-4 QI\x1B, DP WEST 
1 

SYMBOL : 

GENERAL MONITOBiING 

Periodic alpha rnonitaring was perfarmed i n  the CMF-I; laboratoriee during 

the month. All room were monitored on 8 rotation basis in order t o  auryey 

eack roan at l eas t  onee etweek. In  meas where radioactive material i e  handled, 

nure frequent m v e y a  have been taken, These areas are Room 307, 319, and 306 

4 & B where plutonium, curium, and amerioium q o u l e a  ara prepared f o r  the 

%Ray machine. 

Therefore, them areas are monitored t u b e  a week or upon notice given by 

the operators. 

mapimnm of 50 &. of nat9rial is being handled at a time. 

Personnel have been advised t o  wear protective alothing while working in 

contaminated areas w i t h  radioactive material. 

!he health monitoring instruments Irere checked and repalred or exchanged as 

The nitrogen dioxide analyzer i n  Room 326 was checked dally and no high needed, 

peaks were recorded during this report period. The Saott Air-Pake were &e&& 

I far proper pressure and eondition on Oct,ober 18, 1963. 
( 

SPECIAL MONITORING 

Special monitoring waa roquired in Roams 307 and 319 d u r i d  removal of 

contmuinated exhauetduotvork aad installation of new duet. 1 



I , ^ I  

L i  

SPECIAL AIR TESTS: 
I 

No special air t e s t s  were run during the  p e r i d  covered by this 

report. 

CONTAKINATED INCIDENTS AtJZj(OH ACCIDXWS I 

No contaminated incidents and/or accidents reported during the  

period covered by th&s report. 

I 



Lo8 AUMOS BCIENTIFIC LABORATORY 
r -0 UNIVERSITY OF CAUPORNIA 

Lo. U C n ,  N#W ULxlCO 

OFFICE MEMORANDUM 
. m  I Dean D. Meyer, Group Leader, H-1 D A T R Z N O Y ~ I ~ ~  21, 1963 

FROM Delbert E. Rainey, H - 1  

SUBJECT; MONTHLY m m ,  w-4 DP 

. .  . 

_ '  I 

. .  

GENERAL MONITORING 

. Periodic alpha monitoring was performed i n  the CMF-4 laboratories , 
during the month. 
order t o  survey each room a t  1east.once a week. 
radioactive material i s  handled, more frequent surveys have been 
taken. These areas are Rooms 307, 319 and 306 A-B where plutonium, 
curium, and americium ampoules are prepared f o r  the X-ray machine. 
A maximum of 50 pg. of material is  being handled e t  a time, 
these areas are monitored twice a week or  upon notice given by the 

operators. 

All rooms were monitored on a rotation basis i n  
In areas where 

Therefore, 

Personnel have been advised t o  wear protective clothing while 
working i n  contaminated areas or w i t h  radioactive material. 

"he Health monitoring instruments were checked and repaired or 
The nitrogen dioxide analyzer i n  Room 326 was exchanged as needed. 

checked daily and no high peaks were recorded during this report 
period. The Scott Air-Psks were checked f o r  proper pressure and 
condition on November 19, 1963. 

SPECIAL MONITORING 

No special monitoring was performed during the period covered 
by this report. 

SF'ECAIL AIR TESTS 

. .  

No special air tests were run during the period covered by this 

report. . 



1 

I COWIWDWTED INCIDmS AND/OR ACCIDENTS 
I 
I 

I No contaminated incidents and/or accidents were reported during 
I 

the period covered by this  report. 

Delbert E. Rainey, H - 1  
Lab. #h, Room 326, DP West , 

I cc:  f i l e  
I 
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LOS ALAMOS SCIENTIFIC LABORATORV 
UNIVERSITY OF CALIFORNIA 
LOO A U M O S .  NEW MEXICO 

OFFICE MEMORANDUM 
)To ,Dean D. Meyer, Group Leader, H-1 D A m  DEC . 19, 1963 

Reviewedl-ab Counse 
Puhiicly Releasable 4 PROM Selbert E. Rainey, H-1 

SUBJECT:MONTHLY REPORT, W-4 AREA, AND- ROOM 326, DP WEST I 

c;ENEW MONITOFtING 
Periodic alpha monitoring was performed in the CMF-4 laboratories during 

the month. AU rocma were monitored on a rotation basis 

each room at leaat once a week. In .re88 where radioactive material is handled, 

more frequent surveys have been taken. Theme areas are mms 307, 319 and 

order t o  survey 

. 306 A-B where plutonium, curium, and americium ampoules are prspassd for tha 

X-ray machine. A maximum of 5Oug. of materlal is being handled at  a time. 

Therefore, these areas a m  manitorad twfee a week or upon notice g h m  by the 

operators. 

Personnel have been advised to  Near prote&ve chbhing while working 

in contaminated areas or with radiaaative material. \ 

The Xealth monitorhg instruments were checked and wpmimd or exchanged 

as needed. The Nitrogen D i d d e  Analyzer m a  remcrrred from room 326 on tho 

Tenth day  of Dec. and w86 sent to th; repair ahop. Tho Scott a h  Q paks w e n  

checked for proper p r e s m  and eormdition on Bsr.19, 1963, 

SPECIAL MONITORING: No special monitoring wab porfomed during the period 

covered by this report. 

SPECIAL AIR TESTS: No special air t e 8 t s  ~81.8 run during the period cuvend 

by this report. 

CONTAKWATED INCIDENTS AND/OR ACCIDENTS No contaminated incidents and / or 

8oCidmlt8 W.C. reported during the period s 0 r . d  by this report. 

i \ 

8. <l:// 

lbert E. Rainey, H-1 
Lab. # 4, Boora 326, DP WESI'l' 

c c / f i h  

i \ 

8. <l:// 

lbert E. Rainey, H-1 
Lab. # 4, Boora 326, DP WESI'l' 

c c / f i h  
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AIR BORNE CONTAMINATION TESTS 



4A-100 AIR BORNE CONTAMINATION TESTS 
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4A-100 AIR BORNE CONTAMINATION TESTS 

- 1  TEST I DATE I TOTAL M3 I d/m* 
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I Highest Over 
Location Tolerance 

- 
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I 

No. Tests Mo. Over 
Location Taken Tolerance 

Publicly Releasable 

Highest Over 
To l e  ranc e 

I 

. . .  . ~. - . .  . . .  . . . .  . .  . - - . .. . . . . . . . . I 



~ n a I I w I c 1 L  W U b  U I U I L U  I U".IY. , ..Y.""CN"Ib 

AIRBORNE CONTAMINATION TESTS 

S t  oxeee 

1s 4 P 20 6 1 

23 0 0 4 1 1 

Disarolvet# #W 

bfrwlrtsr m 
22 1 0 14 2 , l  

lr22 0 0 3 1 t 

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

Room 218 

b b t n  308 

Ram 322 

Raom 3% 

,'oom 401 
- 

C e l  I Corridor 
I 

2!5 s 0 52 3 1 

22 6 0 s 1 1 

22 0 0 3 0 0 

22 0 0 3 1 0 

22 0 0 2 1 0 

22 0 0 3 1 1 
I I I I 





1 

Source: P ~ M & ~ J  

Location: bP ties$ 



i 

Number  N u m b e r  of Tests 

Tests over M. A. C. 
MWe Fa. 

Publicly Releasabl 

Highes t  A v e r a g e  A v e r a g e  

d/‘m/M3 d,’m/’M3 d / m / M 3  
#as* !&tb* 

M. A. C. : (36 d h 4 -  

22 

22 

22 

0 -  U 24 2 2 

0 0 4 1 i 

0 0 3 4 1 

22 

22 

2% 

22 

0 0 9 3 3 

0 0 9 3 7 

P l 1  

. . .  ........... . . .  ........... ......... ... . . . . .  . . . . . . . . . . . .  . . .  % . .  -. - .- ..... . ....... ........ . .  . -~ . . -  . 
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. 
Location EIP West 

AIRBORNE CONTAMINATION TESTS 
F r o m :  1, ~ O & j  

No. 8&t 
Tests d/m-M3 

ReviewealLaD 
Publicly Releasabl 

a 

2 

a i  
4 

a 
a 
a 

Feb. 
Average 

d/m-M3 

t 

1 

t 

1 

i 

'i 

. .  . . . . . . . . . 



I ~~ I 

No. a&%st &&age 
Tests d/m-M3 d/m-M3 

a *r 33 

Avera& Peb 
d/m-M. 

36 

. .. . .  . . . .  . .  . - I . . . . .=-.. . . . . . . .  ~ .. ~ . ~ .  ... . . . . .  . ~~ ~ ~ 
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No. Rooms 
Location Checked 

OP Blksiva 

cwbu 4rma lpdLs 

md- m8@ 4? 

cw*4 &#*a m 
DP Sost Arab$ 222 

M, Ea* mg-B 40 
\ 

No. Positions Percent 
Over Tolerance Decontamination 

1- 

515 am 
a fa3 

236 a# 
4 am / 





No. Tests Mo. Over 
Location Taken Tolerance 

I I I 

I I I 

Highest Over 
Tolerance 

' OP Me* I I I 

I 



I I I I I 







AIRBORNE CONTAMINATION TESTS Publicly 

From: 

A v e r a g e  A v e r a g e  

d,, ’ m/M d,/ m,/ M 
* 

0 I s  

+- 

. - ._ . .- - .. . . ... .. . . - . . .  . . .  . .  . .  ....... ... . . . .  . .  . ~ .~ ~~ ~ 



W v i e W '  Lab Counse 
publicly Releasable 

NATION TESTS 

Number Number of Tests Highest Average Average 

Tests  over M. A. C. d/'rn/M3 d,,'rn/M3 d,/m./M3 
APS, BR819Pr kBPe a ** 

31 0 U 90 34 $8 

I I I I 

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



I No. 
r* 

_,I  Tests Location *P 

..- 

w* &@est 
d/m-M3 

1 

3 

a 
a 

Average m* Average -* 
d/m-M3 d/m-M3 

5 2 

x 2 

a a 

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

.... ~ ... 



I 

Pi 

ReviewdLa b Counsel 
Publicly Releasable 

+ 

AIRBORNE CONTAMINATION TESTS 
/ From:- 

' To : &lzltl rss, us2 
s ice: MMXM~LW - 

i%w* 
Averagl 
d/m-M: 

m* 
Average 

d/m-M3 

m 
a 2 4  

No. 
Tests 

I) 319 

W 

2l 

21 , 

X? 

8 1, 

1) O 

I 
I 



_..I 



. .- . . . - ~ .... ~ . .... 
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J 

No. Tests No. Over 
Taken Tolerance Location 

Highest Over 
Tolerance 

L, *I I I I 

LI I I 



To: May 311 1%2 
I 

Source: t Q u t ~ . l ~  Number Number of Tests  

Location: DP West 
Mal? A & l  

Tests  over M. A. C. 

Roem 201 27 0 0 

Evapo ra toe  22 0 0 

Wnl b ad i n p  22 0 0 

'flncinetratoe 23 2 6 

StOr8ga 22 0 0 

Permnnffl Monitttrinp 22 0 0 

Bufldfng #2 Corridor 22 0 0 

Room 212 22 0 0 

Roein 213 26 0 1 

Evsrparatclr 26 0 0 

mbedingr, 23 1 0 

biaP5OlVCfX #a* 22 0 1 

Dissolver) #2# 22 0 a 

D;l$mtmr #3* 22 1 1 

Dfswlver Nal1wep 22 0 0 

Room 218 25 I) 2 

Room 308 22 0 0 

Roam 322 22 0 0 

Room 326 22 0 0 

f low 401 22 0 0 

I .  

- 

Cell Corridor 

M. A. C. : 9 d/l*M- 

Highest Average Average 

$dim/M 3 &,','m/M3 96',{M3 

r 0 1 

2 0 I 

9 1 1 

18 3 1 

2 0 1 

2 1 1 

1 0 1 

4 1 0 

8 1 2 

6 1 1 

68 2 1 

6 1 2 

1 0 3 

IO 2 2 

1 0 1 

2 1 3 

3 1 1 

0 0 0 

~~~ ~ _ _  

1 0 0 

2 0 1 



From: May lI 3962 

TO:  b v  315 1%2 
I 

Source: Phtanfm Number Number of Tests  

Location: DP west Tests over M. A. C 
April 

Cell #2 22 0 0 

C*&l #a 22. a 0 

CrrX #4 22 1 0 

Room .croQ 22 0 0 

Reas SO0 28 0 1 

Rem 501 22 2 2 

C0nt;rol 22 0 0 

Ram 502 22 2 0 

Raole 503 22 0 0 

RsoFJl 612 22 0 0 

Reom 513 26 0 0 

tOot Latlkesr Ram 22 0 0 

buildfng #35 22 0 0 

Tank Roan 2 22 0 0 

Reff in€&# Roora 22 0 0 

I 

I I 

I 

M.A.C.: 9 d/ip-BA' 

Highest Average Average 

d/m/M3 d,'m/M3 d,/m/M3 
Ma9 May Awsl'l 

8 t 3 

5 f, 1 

IS 2 t 

1 0 0 

3 1 1 

38 4 4 

1 0 0 

32 3 1 

2 0 i 

1 0 0 

a 1 3 

9 1 3 

1 1 1 

3 1 0 

6 2 1 

I I 
Wttspirtstors are worn in 

I 
I I 

thew rooms at a l l  timer. 

I I 

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



ReviewedjLab C m  E 

I 

Source: Pf3.iAWCu Number Number of Tests  

Location: DP mart Tests over M. A. C. 
Mr)r A& 

!h!W3 30% 22 0 0 

Highest Average 

-d/'m/M3 d,,'m/M3 
Map 89 

0 0 

Ram 3Q7 I Zt2 

Average 

d,/m/M3 
aprii 

0 

0 



Asam 413 0 0 

From: Nfav 1. 1962 

23 . s  3 

Number 

Tests  

1 a 

22 

363 $4 6 

22 

n 
2!2 

22 

27 

Number of Tests  Highest Average Average 

over M. A. C. d/'rn/M3 d,,'m/M3 d,/m/M3 
May April lay May A p d l  

0 0 1  8 1 3 1 5  

0 0 1 I 0 I a 
I 

--r I I I 



r- ,, ' 

~~ 

over M. A. C.  d/m/M3 d.,'m/M3 d/rn/M3 Tests 
yalp A p t f X  my 84SY APPif 

I Pf$@fpn Pmdutta dource: 

22 

22 

22 

22 

Location: DF wmt 

0 0 143 30 243 

0 8 437 97 28 

0 0 129 52 3G 

V a 20 6 3 

Number I Number of Tests  I Highest I Average I Average 

21 I o  0 I 434 

I I I I 

I 
1 I I I 

~~ ~~~ ~~ 

. . . . . . . . . . .  ............ . . . . . . .  - . . . .  . -. ... ._ . - ...... 
~~~ 

. .......... ~ ........ 



Average 
d/m-M3 

Apm 
Average 

d/m-M3 

I 1 

Publicly Releasa b l d  7A 

J@Y Highest 
d/m-M3 

.. 
No. 
Tests 

*) 

i L 

22 

22' lds 

91% 

81 

I- 
T 

0 

I 

.. . . .. . . - - . ... . __ . . . . .. . . .. . .. . . ... 



~ I 

I 

aw 
Highest 
d/m-M3 

I 

5 

2 

4 

rb 

33 

57 * 

f 

Average 
d/m-M3 

2 

2 

I, 

a 

7 

13 

Averagl 4-1 
' d/m-M. 

2 

a 

t 
f. 

1 

.. . .. . . . . ... .. ~ . ~ . .  ~ ~ ~~ ~~ ..... 
~~ 

. .. 
~ . . . . . . . . . . . . . . . 
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Reviewed/Lab Cwnsd 

f 

Location 

Do, wF49.t. 

CLifffd..lf Am&@ 

am4 Amarb 

c%F=IQ Am&# 

DB 8a& m a e  

\ 

- __ 

< 

I 

No. Rooms No. Positions Percent 
Checked Over Tolerance Decontamination 

924 fn4 I 89% 

38 r 181 tw 
m U Icns 

399 m 97% 
~~ 

_ _ _ _  



To : J W  2% L%2 
' I  

No. Tests No. Over 
Location Taken Tolerance 

bP m$4 
@MbS&, fawm 401, *x %l4 0 

cw-4 226 Q 

CM34 4% 0 

r i a  aate 0 

- t 

Highest Over 
Tolerance 

0 

Q 

0 

0 





dourc e: PlUSWti WR Number Number of Tests  

Location: ~ a + i  T est s over M. A. C 

warn 201 23 0 6 

jhuise #&? 

2 

Highest Average Average 

dirn/M3 d;m/M3 d/m!M3 

3 1 0 

;tuas JM89 h Y  

I I 

--I .--.- I I 

I 

. .  l i r  0 1 0 1 0 Cell #2 21 
a-ai w w  



Location: ~p wm5~ ITests l.&v&r M. A. C 
Mi? 

S ourc e; PhtonttPnr Number I Number of Tests 
I 

Highest Average Average 

d/m/M3 &m/M3 &@,/M3 
J$hH, 

CSSl #3 21 0 0 I I I I 23 l o  1 

I 21 I o  0 

l I 

188 

2 l b  l 1  
8 

I I 

i 1 0  

1 I f )  
3 1" 1 

2 1 t 
3 

. . . . . . . . 



“ Y  

3 

Source: Pu.BW8 Number Number of Tests  

Location: BP Beart Tests  over M. A. C. 
@Y JwJm 

Highest Average Average 

d/’rn/M3 d,’m/M3 d/m!M3 
am6 *Y am 

I I I I I 
I I I 

I 



To: 3 

:ource:- IJP- Number Number of Tests 

Location:- Tests over M. A. C. 
N&V 

Highest Average 

d/'m/M3 d.'m/'M3 
a 

0 4 I 1  

10 

L 

1 

Average 

d,'rn,/M3 - 
1 

3 

1. 
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AIRBORNE CONTAMINATION TESTS publicly 
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~ 

~ 
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, .* 1 

.,. 

a 
ra293 
2632% 

40 

39 
\ - 

I 

I RSOS 461: DP West 

Corridor Exhausb 

SOeuak 

No. 
Tepts 

L 

21 

21 

l6  

21 

21 

21 

~ 1 

June 
Highest 
d/m-M3 

* 

198508 

21'9 

11666 

63 

Q 
8 

June 
Average 
d/m-M3 

May 
Average 
d/m-M3 

36 

c) 



AIRBORNE CONTAMINATION TESTS 
From:-* 

To : Suns 29, 1962 
Sr-yce : PIuton€zrm - I 

I 

17 

I I 

8 20 

2 1 2 

1 1 1 

I I 

- __ -. - . . . . . . . - . . .. . . - . . . .  - . __- . . 1 .. -L . . . ~. . .. . . . .. . .. ... . ~~ 
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wae Gaspied out rend required spsoiel menitoring, A twit fog airborne 

contarnineaim was made duzing the  operation, 
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, . .'I , .. .-. 

No. Rooms No. Positions 
Location DP West Checked Over Tolerance 

CAB-11 Areas 956 1734 

Cfdl3-8 Areas 38 134 

CMF-4 Areas 25 0 

DP East Areas 48 227 

~ 

SURFACE MONITORING 

To : J u l y  31, 1962 

, 

From: July 2, 1962 

Percent 
Decontamination 

9% 

10% 

10% 

9% 
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1 

No. Tests 1 No. Over 
Location Taken I , Tolerance 

I 

1 USE OHLI 

Highest Over 
Tolerance 

NOSE SWIPES 
From: I 34362 

To :=& f%2 

I 
I BB w m t  

I 
. ,  I 

i 
i 
I 
I 

, 
I 

I 
I 
I 

! 

I 
I 

I 

i 
i 

I 
I 
I 

I 



4JrgSblAL Wlibb Wwi81 Rewiewedllab Couns I 
AIRBORNE CONTAMINATION TESTS Publicly f?eleasable~~/d 

Source: PluQonb Number Number of Tests 

Location: pp west Tests over M. A. C. 

Highest Average Average 

d/'m/M3 d.,'m/M3 d,'m/M3 
----- 

1 I I 1 I 
I 

I%* 3lu 

l?Mm 2@& $23 6 0 1 0 f 



! 

. .. ._ , 
c 



UWblAL ux MLB 
AIRBORNE CONTAMINATION TESTS 

S ourc e: P*ARIF.cU Number Number of Tests  

Location: DP West Tests  over M. A. C. 
3UlY June 

- 

. I  

Highest Average 

d/’m/M3 d:m/M3 
3uPv Jut?? 

From: July 2, 1962 

Reviewedlhb Coun 
pub\icly Releasable q4 [d 

3 

1 I d  

worn ‘ax9 0 1 1  I 1  

a 

Average 

d,/m/M3 
a’ne 

0 

0 

0 

, 



Rem 3x3 

Number Number of Tests 

Tests over M. A. C. 
July Juris 

2b 0 0 

Room 419 

Highest Average Average 

d/m/M3 d,'m(M3 
d,'rjdY3 

19 9 4 

~ u i y  Ju Y 

Reas 6332 

21 6 0 

From: Jutv 2. 1*2 
3 

16 2 1 

23, 

21 

0 0 10 2 1 

0 0 49 6 L 

21 4 
O I  

0 P 

23. 

32 1 %  , ' 3  I . 76 I . 26 

22 a I 1  

a t  e l l  t*s, I I 



I 

Number Number of Tests 

Tests over M. A. C. 

19 1 (3 

21 0 0 

July Jruro 

Fiesian PsoducBS Source: 
Location: DP wdbrrt 

Highest Average Average 

d/m M3 d.'m/M3 d,/m/M3 

9m7 1132 230 

1% 31 4 3  

iy ' Jufy J U k  Ju 

Cell a2 21 

21 

0 0 1493 % 22 

0 0 39% 62 32) 

I I I I 

21 I *  6o I 1u 



t 
0 

0 

0 

0 f 

E OP 

0 0 

I 

re 

fz; 

a 



8 

't 

t 

t 

ZS 08 f 
1 I 

x 
I 

I 

I -  



- 
. i  d. . , 

I 
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ReviewedL a b Counsel 

CMB-11 Areas 

SURFACE MONITORING 
, From: Au-Qlt 1. &g, a 

I TO : AUgUS% 31, 1962 

1043 1981 

Publicly Releasable$ 

dd 

6M3-8 U s e s  

No. Rooms 
Checked 

68 205 

No. Positions 
Over Tolerance 

I 
I I 

Percent 
Decontamination 



L USE ONLY Rewiewed/l.ab Counsel, 
Publicly Reii?asable/p/ 

7/& 

I I I 
Location 

No. Tests 

Taken I No. Over 
Tolerance 

Highest Over 
Tolerance 



Location 
No. Tests No. Over 

Taken Tolerance 

DP WEST 

Highest Over 
Tolerance 

CMb8 

102 

, Building 35 

1 l60/1316 d/m 

I I 



3 
From: August 1, l%2 

I 

dourc e: P,utoniuer Number Number of Tests  

ver M. A. C Location: DP West; Tests 

Ram 201 25 0 0 

Evaporstal?r, 23 0 0 

Wnload ingr, 23 0 2 

Tncinemtofl 23 1 2 

Storage 24 0 0 

P@X8a€¶nel Monitarinp 23 0 0 

Bttflding 2 C Q ~ ~ ~ O X  23 0 6 

Rom 212 23 0 0 

Room 213 26 0 0 

EVapOr8tQr 25 0 0 

tkrloadinp 23 0 0 

biseioiver #l* 23 1 0 

Diswlver #2* 29 0 0 

Dissolver #3* 23 0 0 

D i S W l V @ s  Hallw8v 23 0 0 

Room 218 25 0 0 

Room 308 23 0 I 

Room 322 23 0 0 

Room 401 23 0 0 

8ug* July 

C e l l  Corrfdor 23 0 0 

Highest Average Average 

d/'m/M3 d,'m/M3 d/m,/M3 
Aug, AUg. $uly 

3 0 0 

4 1 f 

9 1 I1 

29 2 4 

3 0 0 

3 1 1 

1 0 0 

1 0 0 

3 1 1 

4 1 1 

3 0 0 

111 1 0 

8 1 0 

3 i 1 

3 1 0 

1 0 0 

8 1 1 

1 0 0 

6 0 0 

2 0 0 



I 
Source: Plutonium 

Location: DP 

Number Number of Tests 

Tests over M. A. C 
Aug.. Juiy 

C a l l  ‘85 

Highest Average Average 

d/’m/M3 d,,”m/M3 d/rn/M3 
A u g r  A% JuEy 

Equipment Ram 

Ram 406 

23 

23 

23 

221 

29 

23 

23 

23 

23 

23 

24 

Coqtlral 

Room 302 

0 0 a 0 0 

0 0 1 0 0 

0 0 7 1 1 

0 0 a 0 Q 

1 0 444 19 t 

0 0 1 0 1 

0 0 1 0 0 

0 0 1 0 0 

0 0 1 0 0 

0 0 2 0 0 

1 0 28 2 x 

Room 305 

Xst Locker Room 

Building 35 

Tank Rm. 

RePf f h a t e  Ra, 
r 

Room 513 

23 0 0 3 11 1 

23 0 0 8 2 1 

23 0 0 a 1 0 

23 f 6 27 3 I 
I 



. .- 
AIRBORNE CONTAMINATION TESTS Reviewed/Lab 
From: 8UgW% 1, 1%2 publicly 

3 



Roam 413 

28 

27 

27 

Rooa 5232 0 0 17 4 4 

0 r 63 50 18 

0 0 4. 1 0 

M . A . C . :  66 d / w i  



Location: DP West 

M. A. C. + : 6 



A w e  
Average 

d/m-M3 

8 

6297 

11406 

I4 

3324 

5 

0 

1 

JtJW 
Average 

d/m-M3 

re 
5298 

9204 

I b  

3859 

' 3 3  

0 

-- li .:- d.iii . ..__. ... _ _  .._ I . -. - . . . . . .. ._ . . . . . - . . . . - .  .. - . - .. . . . .. I. . . . . . . 
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I 

No. Tests Mo. Over 
Taken Tolerance Location 

. .  

Highest Over 
To l e  ram e 

I I 

Reviewed/Lab Cwn 
Publicly 

I DP flP&b&t; I I I 



Source: P 1 ?.?%aniurar Number Number of Tests  

Location: BP weet Tests . over M. A. C. 
A#g, SQPt;. 

I I I I I 

Highest Average Average 

d/' /M3 d/m/M3 
k#. eF 4 Awg. 

I I I I I 

Room 308 

RQOla 322 

Room 401 - 
CelI  Corridor 

Cell #l 

I 

Room 218 

19 0 0 3 1 1 

19 0 c) 3 t 0 

19 0 0 2 0 0 

19 0 0 2 0 0 

19 0 0 !3 1 0 



Average Average 

d,:’m/M3 d,/m/M3 
+- A U q r  

13 Q 

2 1 



1 . ,  

Source: P W - M V  Number Number of Tests  

Location: PP we$% Tests  over M. A. C.  
S@Ph AUgr 

Room SOX 19 0 0 

Ram 3-A 19 8 L 

Rosa 507 &9 0 0 

Room 319 19 0 0 

Room 326 19 0 Q 

b 

- 

Publicly Reisasable 
3 

From: Septw?3es 1962 

Highest Average Average 

d/’m/M3 d,’rn/M3 d/m!M3 
Seph s0pt * hag* 

2 1 d 

3 2 3. 

3 f 1 

3 f 1 

3 fi 1 



8 I '  !% 1 Q Q 1  

6p I 



,. I 

. .  . .  

Number Number of Tests  

Tests over M. A. C M3* 
SePft 

X8 0 0 

l9 0 0 

19 0 0 

19 Q 1 

19 2 8 

I 
Source: FfsarSon ProduQ'tQ Highest Average Average 

d/&4K3 d'ggX3 dA/d7bi/M3 

t71t 47 17a 

187 4f. 222 

1% 38 84 

4915 338 1129 

573066 41517 9 t  

C q l l  ax 

Call ffw 



AIRBORNE CONTAMINATION TESTS 
From: g&pt&a,r r9&2 
TO : Sep4mber 28, 1962 

Sepf, 
No. Highest 
Tests d/m-M3 

9341 11466 

28 I4 

W?8 3324 

7 5 
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SURFACE MONITORING 
From: Qetabez I, 4962 
To . . UE*QbW 33, 1%2 

No. Rooms 
Location pp Checked 

ReviewedlLab Carns I 
Publicly Releasable pt.l 

7/d 

No. Positions Percent 
Over Tolerance Decontamination 

. . . . -. - __ . 
. . 





No. Tests No. Over 
Location Taken Tolerance 

I I I 

I I 1 

Highest Over 
Tolerance 

I I 





. .. . __ .- -. . . . - .. --. .-. -. .~ - . .. . . .. . .. . - - . . . - ... .. . .. 

I I I I I 

1 I I I I 

c 
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Source: P*MG~ Number Number of Tests 

Location: DP Wes% Tests 
&pt, 

ov r M. A. m%* 

Room 361 as 0 0 

Rosm S A  23 1 8 

Room zu)7 23 0 8 

Room 3x9 23 0 0 

Room 3 s  23 0 0 

Highest Average Average 

d i  /M3 dp’m/M3 d/m/M3 mT; OtB. s@p% 

1 0 1 

14 1 1, 

a 1 1 

2 1 1 

a 1 1 



UjBIjriQrmBln kewlb ""-' 
AIRBORNE CONTAMINATION TESTS ReviewedlLab Re,easable$f,d Cwn I 

Highes t  A v e r a g e  

d/'m/M3 d:m/M3 

A v e r a g e  

d,/m./M3 

I 

N u m b e r  

Tests 

23 

2r 

23 

23 

I 

N u m b e r  of Tests 
o v e r  M. A. C. 
Qcrt. 

0 0 

Q 0 

0 0 

Q 0 

I 23 

12 I 3  

I I 

.. - - . . . . 



From: wttwp -2 

e- M. A. C. : To: 

Source: p~W3i@8 F)x7pdtHsc* Number 

Location: DP W @ H  Tests over M. A. C. 
Number of Tests 

oQQ* S:fap%. 

Highest Average Average 

dim/M3 d.'m/M3 d,/m/M3 
h c  W8r $a%%* 

fa I 83 I 38 

I -  
I I I I 

I I , 



I 

0 

Q 

Q 0 
I I 

I I 

E 



AIRBORNE CONTAMINATION TESTS 
From: @bbW 
To :€&&&@F a, 2962 

W% 
No. Highest 
Tests d/m-M3 

I I 
4111. 
4 

I 
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above talatranca air counts were reported Pn the Weekly Rsporks. 

A tstaa of seven *special* air t e s t s  were taken during the past month. 





FROM : 

SUBJECT: 

SYMBOL : 

OFFICE MEMORANDUM 

Dean D. Meyer, Group Leader, H-1 DATL: November 14, 1962 

William F. Romero, H-1, DP West Sec t ion  

AIRBORNE CONTAMINATION INCIDENT, ROOM 500, DP WEST 

H-1-DP 

Re\liewed/La b CWnSC 
mp;tneiea= ble 

On November 12, 1962, a t  10850 a.m., a contamination inc iden t  

occurred in Room 500, DP West, r e s u l t i n g  i n  t h e  spread of a i rborne  

alpha contargination. 

rods  i n  l i n e  #2. 

The inc iden t  o c c u ~ ~ e d  .during sawi-ng o f  plutp-nium -. . .. - 

It is believed t h a t  t h e  drybox became pressurized 

momentarily when it  was l e f t  unattended f o r  a few minutes and d u s t  

contamination was dispersed through severa l  small ho les  i n  an upper 

g l  ove . 
The alarm on t h e  automatic a i r  sampler sounded as t h e  opera tor  

was returning t o  the  drybox. 

and monitoring of t h e  work a reas  was s ta r ted .  

t h e  sawing drybox was found and replaced. 

Respi ra tors  were donned by room personnel 

The f a u l t y  glove on 

No o the r  source of contamination 

was detected. 

The a i r  samplers were changed a t  ltOO p.m. and counted on November 13, 
c. 
3 

1962. A reading of 10,036 d/m-M was recorded on t h e  sawing drybox 

f i l t e r  which is  located s i x  inches from t h e  upper glove during a f i v e  

hour run  (8800 a.m. - ltOO p.m.) The average room count during the  

e i g h t  hour run was 580 d/wM . 3 



Dean D. Meyer -2- November 14, 1962 

Nose swipes were taken by personnel involved and no above to le rance  

counts were recorded. Most of t h e  opera t ing  personnel were either i n  

Room 512 o r  Room 513 when the  inc ident  occurred and were not exposed 

t o  the  high count. 

2 - m  SD-5 machinist ,  was working in  t h e  sawing 

box on t h i s  d a t e  and has been scheduled fo r  a spec ia l  hea l th  test on 

November 14, 1962, 

#&&Zkii& lr'/-H.o 
William Romero, H-1 

. Sect ion Leader, DP West 

WFR tvj 

ccz W i l l i a m  Maraman 
Medical Records (w. enc,) 
f i l e  
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Locat ion 

bP west 

CAnt3-XI .Al~ea$ , 

C-8 hero  

cw-4 Are08 t 

DB Eeat Areas 

No. Rooms No. Positions Percent 
Checked Over Tolerance Decontamination 

930 36s 96% 

46 .I28 9% 

< 3 4  ' . * , 1  0 1m 
344 229 liw 

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



Location 
No. Tests No. Over 

W e n  Tolerance 

3678 0 

28 0 

822 0 

28S4 6 ZUI 

Highest Over 
Tolerance 

l 

0 

Q 

0 

0 

I 
I 

I 



I 

No. Tests 
Location Taken 

Dbi, ma 
cMbu, 8 4 ,  Itto €32 

c cm43 
bu8lmtq 3% 1 

No. Over Highest Over 
Tolerance Tolerance 

0 0 
#w jl 

;Ir 



To: Naar$&e* 36r 1%2 M. A. C.: 9 d/m-M 
I 

Source: Plutanim Number INumber of Tests  Highest Average 

d,,'m/M3 mv. 
1 

I *l 

Average 

d,'m!M3 
QC%r 

1 

I I f I 

Tests  Location: DP West over M. A. C. dim/MJ 
&I?* WV, Oat 

3 
I. l 2  

5 

Disaarver #W 

Df9ssolvw Nel lwap 
\ 

Ram 216 

Reem 218 

Room 308 

.  ROO^ 322 

Roam 401 

I 

1 2~ 
20 0 

20 0 0 t 

22 0 Q 7 

20 0 0 2 

20 0 0 2 

20 0 0 '2 

19 0 0 2 

1 1 4  

b 

I 1  f 

1 

1 I f  

1 

0 I 1  
1 

I 

0 l 1  

b 
I ao 

Cell , #2 



19 I o  0 1  3 1 

* Respirators are worn i n  

i 

.:hetse'zocms a t  a l l  tines, 

I 

Number INumber of Tests I Highest IAverage Source: Plutonim 

Location: bp west 

Cell 83 

Average 

1 
Ceil #4 1 

Raom 401 Equipment 

Room 4043 

Rsam WO 

2 

2 a0 

23 1 I 506 I I 31 

2 I ] .  1 0 

D l  3 
~ 

20 0 4 7 1 

Room 582 

Room 513 

~ 

Qaf f b a t e  Ram 

I I I 



P t b A M U  I 
Source: Number Number of Tests 

Tests over M. A. C. 
NQW. Oszh 

Robm $06-A 

Highest Average Average 

M3 d,/m/M3’ 
NgQ, oca, 

Room 307 

Room 319 20 

Rsom 326 

0 0 3 1 € 

I 

20 

Publicly Releasable From: 1 ~ a  v & e  f a  1962 

0 0 8 1 1 

20 

20 1 . 0  



ReviewedlLob COunse 

Source: Enrich& tfranlm Number Number of Tests 

Location: DP We$* Tests  over M. A. C. 
NQVe me,, 

ROQS 313 20 0 0 

AIRBORNE CONTAMINATION TESTS 

From: & v ~ ~ ~  1, 1969 

Highest Average Average 

d/m/M3 d,,’m/M3 d,/m!M3 
Mol#, *. 

6 3 4 

Publicly 

* Respfrators are worn i n  

M.A.C. :  66 trj/m-~- 

t.hese rooms r t  a l l  tiswcs, 

DisrPoiveW I *O 0 I 58 I 4  
I 

~ 

I I I I 



&os M. A. C . .  

20 20 

20 I 0 0 1  $22 I 31 

19 0 0 mb 228 

19 1 0 4 
26 Q 14 505 1% 

20 I -  4 4 3 1  8 

Average 

4/m/M3 
t r  

62 

83 

149324 

858 
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Publicly Releasable 

Drybaac Exhaust 

I I 

Tests I d/m-M3 I d/m-M3 } d/m-M3 



I '  AIRBOIWE CONTAMINATION TESTS 
From: k&v-IWg 

No. 
Tests 

9 

5 

3 

5 

ti 

3 

riday. , 

Reviewed/Lab Couns 
Publicly Releasabl 

NY* WV* 
Highest Average 

d/m-M3 d/m-M3 

a x 
a 1 

1 1 

1 ' 1  

243 I 10 

€let.* 
Average 
d/m-M3 

' f  
" I  

'1 
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Location 

I I I 



NOSE SWIPES 
From: &%?*p 9, 
To : S# m 



Source: &%w&as& txlie 

Location: 

Number Number of Tests  

Tests er M. A C 
$ttfv* 

e& 0 Q 

* 

w I 0 0 

TO: XkHW@k' M. A. C.. .B di*M- 

Highest Average Average 

d/&p3 
d;'m M3 d,/m/M3 d. m* 

a z 
4 

P 1, 1 0 

I I I I ~ 





I 

Source: 

Location: S@m 



6.6 4/ma M. A. C. : 

Source: mw 
Location: BP 



Average 

W '  

I I I I I 1 



Reviewedjbb Counsel/ 
AIRBORNE CONTAMINATION TESTS 
F r o m  : 3s w 

I 

I 

'Publicly Releasable 4@+ 
m* ' 

Highest 
d/m-M3 

I 

m. ' I gtav,' 
Average Averagc 
' d/m-M3 j ( .  d/m-M: 

I '  

I I 

I I 
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CMb-13. Areas 923. l@l9 100 

500 
. . . . . . . 

. ,  . .. *. . . 

, 

0 

I, * c 

Lauxldpg 

Bufldfng #35 a 

. .  
I '  , . 

I- 

36% 0 0 

7x7 

1816 

0 

0 

0 

0 

0 1934 0 
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0 
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0 
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Bz " 
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0 

0 

0 0 
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No. Rooms No. Positions Percent 
Checked over Tolerance Decontaminatiog 

D. P. LAUNDRY 

NOSE SWIPE TESTS 

No. Tests 
Taken 

359 
* 

D. P. LAUM3RY # 

Gilding #35 *h 

ND COUNTS 

No. Tests 
Taken 

No. over 
Tolerance 

0 

Y 

No. mer 
ToleranGg 

Highest over 
Tolerance 

" 0  

c 

Highest over 
Tolerance . 

0 a 

L 



WFICIAL USt UNLT 
D. P. UL- 

AIR-- BLpKd Cf’TW~INATION 

A A T I Q N  

Inc inera tor  

Dissolver 1 

Dissolver 2 

I Locker Rm. 

+Respirators are worn i n  these rooms at all times 

OFFICIAL USE MtY 
I 



OFFICIAL USE ONLY 
D. P. WEST 

AIR-BORNE ALPHA CO~?TAYAIKATION 

LOCATICN 

Raff inate  R~x. 

FF .- s - n ~ e l  
' Monitoring h. 

U-235 Labs. 

313 Dissolver 

Tnciner ator 

Room 4l3- 

*ResFiTat ,ors  a r e  worn i n  t k e s e  rooms at a l l  times 

OFFiCiAl USE OlUlV 



D, P. EAST AZ’R-EORME ALPHA CONTAMINATION 

I 



NEW FILTER IiCI'SE, D;;LDI?JC #1L6: 

Ave. conc. f r c n  stacks (24 hrs.) 

Ave. CORC. f r r l c  : id€.  duc t s  (24 hrs.) 

D a i l y  CSKC. ,  Flenum, day run, (8  hrs. 

D a i l y  conc., s t a c k ,  da;; r u r ,  (8 hrs.) 

Daily conc., plenum, n i g h t  r u n  (16 hrs. 

Eaily m n c . ,  s tack ,  n i g h t  run ,  (16 h r s . )  

, 

OFFICIAL USE ONLY 



Daily conc., east s i d e  plenum, n i g h t  (17 hr8.: 

OfflGtAL USE OHLY 

24 22 u 





LY 
Reviewedka b Counsel 

$4 Publicly Releasahl 





FFBCSAL USE 0 ReviewedLab Coun I 
Publicly Reldasab$$)”’ 

guRFACE MONITORING 

CMB.11 Areas 

Do P. LAUNDRY 

NOSE SWIPE TESTS 

CM%ll, €I-1, Zia 

cMB-8 

D. P. LAUMlRT 

Building #35 

CHB-11, H-1 

cm-8 

D. P. LAUNDRY 

a u  

No. Rooms 
Cheaked 

w 
78 

No, Tests 
Taken 

re8 
ab 

c 

No. %et8 
Taken 

3a38 

626 

lW 

1904 

’ No, Positions 
pver T o m  

NO. W 
Talerappa 

0 

0 

0 

0 

Percent 
Decontaminat i0g 

Highest over 
Tolerance 

0 

.. 
m 

Highest o m  
Tolerance . 

0 

0 

0 

0 



D. P. WEST 

AIR-BORNB ALFliA CONTAMINATION 

Incinerator 

Dlaeolver 2 

Control Rm. 

Bot Locker Rm. 
t 

*ReapIratore are worn in them room at all  times 



D. P. WEST 

AIR-BORNE ALRIA COhTAMJNATION 

LCCATION 

Raffinate Rm. 

Prr snnnel 
Monitoring 3." m 0 (1 1 1 1 

D. P. Laund ry 

Wash Roam a0 0 0 3 3 1 

Sorting Rm, 20 0 e, 6 3 3 

Respirator Rm. 2Q 1 0 u 3 3 

U-235 Labs, 

Room 313 20 0 0 5 2 2 

313 Dissolver 20 0 0 27 a 

Tnciner ator 20 0 si 49, 9 5 

Room 408 2Q 0 0 a 1 0 

Room 4l3, 2 0 ,  1 0 97 9 0 

* 
6 

313 Graphite+ 

*Respirators are worn i n  these room a t  all time6 

FFICIAL USE OHLY 





D. P. WEST 

AIR-BORNE ALPHA COhTAMINATION IN EXHAUST SYSTEM 

$JEW FILTER HOUSE. SUILDING #U6: 

Ave. conc. from stacks (24 hrs.) 

Ave. conc. frorn Bldg. ducts  (24 

Daily conc.,  plenum, day run, (8  hrs.) 

Daily conc.,  stack, day run, ( 8  hrs.) 

Daily conc.,  plenum, n i g h t  run (16 hr 

Daily conc.,  stack, night  run, (16 hrs.) 66 



CONTAMI NATION IN EXHAUST S PSm 

Average conc. from stacks (24 bra.) 

Average conc, from Bldg. ducts (24 be.) 

Daily conc., Stack 1, day (7  SO) 

D a l l y  conc., Stack 2, day run (7 h a - )  

Daily conc., Stack 3, day run (7 bra.) 

Daiu conc., Stack 4 ,  day  run (7 hrs~) 

D.5l.y conc., Stack 1, a g h t  run (17 h a . )  

D a i l y  oonc., Stack 2, night run (17 be.) 

D a i l y  conc., Stack 3, night mn (17 b o e )  

Daily conc., Stack 4 ,  night run (17 hrs.) 

Daily conc., east a ide  plenum, day (7 hrs. 

Daily conc., west side plenum, day (7 hrs. 

Daily conc., east side plenum, night (17 hrs. 

D a l y  conc., west side plenum, night (17 hrs. 



el 
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D. P. WEST 

SURFACE MDNITORING . ,  

D. P. LAUNDRY 

NOSE SWIPE TESTS 

CMB-ll, H-1, Zia 

cMB-8 

D. P. LAUNDFtY 

Building 1935 

ND coma 

cHB-11, H-1 

Q3B-8 

D. P. LAUNDRY 

Z I A  

No. Room 
Cheaked 

a227 

s 

No. Teste 
Taken 

p28 

ub 

.. 

.* 

No. Teatr 
Taken 

m 
6s 
u@ 
a&% 

tw2 

8 

No. over 
z9hmaQa 

% 

m 

*, 

., 

No. over 
Toleranoe 

c) 

0 

0 

0 

I 

Percent 
De conteminatlep 

m 
am 

Highest over 
werance 

w m  
i 

Highest over 
Tolerance . 

0 

0 

0 

0 

I J  
i r . 



I '  
No. Tests over M.A.C. 

a m  L 

0 0 

3 Q 

1 UBI% MNLT 
D. P, WEST 

-HI& . 
3 

a/m-M 
8 

6s 

W A T I O N  

Room 201 

Evap. Rm.* 

unloading* 

Star& 

* Incinerator 

Room 212 

Room 213 

map. Rm. 

unloading* 

Dissolver 1' 

D i  seolver 2 

Dissolver 3 
4+ 

Die. H a l l w a y *  

No. Tests 

a 
a9 

39 

39 

2511 

89 

9116 

aQ 
29 

r9 
29 

119 

39 

Reviewedkab 
Publicly Releasable AIR-= ALFiiA CONTAMINATION 

r o  1 7  8 a 1 1 ;  

I s  I m  3 I s  
0 I o  I d .  b l a  

1 
I 

0 I o  1 %  

0 I o  1 %  
1 I o  I s 0  

0 I o  1 3  

0 I 0 . 1  z b 'I Q 

0 

0 I o  I 2  x I s  
0 1 0 1 s  I I a' 

0 I 1  0 I' 0 1 2  

B 

QReepiratore are worn in these room at all tinres 



I 

I N  WATION , Testg, 

Bldg. #35 $9 

Bldg, 35 Tank 39 

Raffinate Rm. a8 
Bldg. #35 

Monitoring a. * 29 
Frrsnnnel 

1 
D. P. Lawdry 

Wash Roam 39 

Sorting Rm. 19 

Respirator Rm. a9 
't, 

U-235 Labs, 

No. Tests ,over M;A.C. High &lke Ave, ! 

alm , d/m-M d/m3M3 . d/m-M3 
3 

Q a 'p 3 a 
0 Q 4 2 3 

1 x 33 4 5 

0 0 ai 1 1 

0 0 2 s 1 

0 0 k 2 3 

0 5 4 2 3 

*Respirators are worn i n  these room at al l  times 

~~~~~~~~ USE QMY 

R o o m  313 19 Q 7 2 

a9 0 0 9 4 

Tnciner ator 243 1 0 2au 33 
Room 408 a9 0 0 s 1 

* 
313 Dissolver 

313 Graphite,, 

R o o m  W3 I 39 w 0 1 33 4 

2 

4 

9 

5 

9 
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JlEU FILTEFt HOUSE, EIUILDINC #U6: 

Ave. conc. from s t a c k s  (24 hrs.) 

Ave. conc. froc: Rldg. ducts  (24 

Daily ccjnc., plenum, day run, (8  hrs.) 

Daily conc., s tack,  day ruc, (8  hrs.) 

Daily conc.,  plenum, night  run (16 hrs.) 

Daily conc., s t a c k ,  n i g h t  run, (16 hrs.)  

I 

, 
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D. P. WEST 

CONTAMI I NATION IN EXHAUST SYSTgl 
* I  

Average conc. from stack8 (24 b a a )  

Average conc. f’rom Bldg. ducts  (24 hre . ) 
D a i l y  conc., Stack 1, day run (7 hr&) 

D a i l y  conc., Stack 2, day run (7 bra.) 

D a i l y  conc., Stack 3, day run (7 he.) 

D a i l y  conc., Stack 1, d g h t  run (17 

D a i l y  ooncr, Stack 2, night  run (17 hr&) 

D a i l y  conc., Stack 3, night  run (17 ha,) 

D a i l y  conc., Stack 4, hight 11111 (17 h a . )  

D a i l y  conc., east aide plenum, d a y  (7 bra. 

D a i l y  conc., west aide plenum, d a y  (7 hr8. 

D a i l y  conc., east side plenum, n ight  (17 h a .  

Daily conc., west side plenum, night (17 hrs . 

I .. ~ 
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. .  
D, P. WEST 

SURFACE MONITORING 

No. Roome 
'Cheaked 

No. Posltione 
pver T o w  

Percent  
De contaminat iog 

cM&U Areas 

D. P. LAUNDRY 

NOSE WIPE TESTS 

No. ovar 
Toleranas 

' Highest over 
anC9 

No, Tests 
Taken 

CMIhl l ,  €I-1, Zia 

cM&8 

0 6 

*I. 

c 

n 

D. P. LAUNDRY 

Building #35 

II 

Q '  LI 

Highest over 
Tolerance . No. Testa 

Taken 

29% a 

5% 

CHB-11, H-1 

cHB-8 
0 

0 

0 

0 

D. P. LAUNDRY 

Z U  
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k 
p3 
(P 

B 
C 

EI 

4 

t 
B 
d 
a m 



WCATION 

Bldg. #35 

Bldg. 35 Tank Ih 

Bldgo #35 
Raffinate Rm, 

Frr snnnel  
Monitoring Xm." 

D. P. Laund ry 

Wash Room 

Sorting Rm. 

Respirator Ern. 

U-235 Labs, 

Room 313 

313 Dissolver 

313 Graphite* 
T nciner at o r  

Room 408 

Room 0 3  

it 

No. Tests. N o .  Tests,ovsr M.A.C. Hiah Ave, h#le A 
3 

ih3M d/m=M ,d/m-M3 d / d 3  

M 0 0 7 3 3 
ps 0 0 2 k 3 

JI) 0 3 9 3 A 

3 - x 19 0 0 a 

29 0 0 a 3 I 
&9 0 0 4 3 2 

29 0 0 ,  J 2 A 

29 0 0 3 2 -a 
39 0 0 39 7 ,  - A  

a9 0 0 7 , 1  1 

p8 4 0 0 3.2 fi b 

It 8 4 1% 0 '  
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AIR-BORNE ALPHA COhTAHJNATION I N  EXHAUST SYSTM 

rJEv FILTER HOUSE, BUILDING #U6: 

Ave, conc. from stacks (21 hrs.) 

Ave. conc. fron Bldg. ducts (24 hrs.) 

Daily conc., plenum, d a y  run, ( 8  hrs.) 

Daily conc., stack, day ruc, ( 8  hrs.) 

Daily conc., plenum, night r u n  (16 Ws.1 

Daily conc,, stack, night run, (16 hrs.)  
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Average conc. from stacks (24 ks-) 

Average conc. f'rom Bldg. ducts (24 be.) 

Daily conc., Stack 1, day run (7 hb) 

D a i l y  conc., Stack 2, dey run (7  hrr.) 

Dally conc., Stack 3, day w (7 

Daily conc,, Stack 4 ,  day m n  (7 

Daily conc., Stack 1, night run (17 hr80 

D a i l y  conc., Stack 2, night run (17 hr8. 

Daily conc., Stack 3, night run (17 b S 0  

Daily conc., Stack 4 ,  hight run (17 

Daily conc., east s i d e  plenum, day ('7 

Daily conc,, west aide plenum, day (7 hr8- 

Daily conc., east s ide  plenum, night (17 hr8. 

Daily conc,, west s i d e  plenum, night (17 hrs- 
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SURFACE MONITORING 

CMB-U. Areas . 

D. P. LAUNDRY 

NOSE SWIPE TESTS 

cMB-11, H-1, Zia 

CMB-g 

D. P. LAUNDRY 

Building #35 

CMB-11, H-1 

Q3B-8 

D. P. LAUNDRY 

Z U  

No. Room 
Cheaked 

1596 

100 

No. Tests 
Taken 

274 
L 

" 

... 

No. Testa 
Taken 

3718 

1882 

2326 

No. Poeitions 
gver T o l e r w  

978 

16 

No. over 
Tolerance 

0 

LI 

No. over 
Tolersrgpg 

0 

0 

0 

Percent 
Decontaminat l o g  

99 

100 

Highest over 
~ m c o  

0 

Highest over 
Tolerance . 



P A T  I ON* 

Incinerator 

Dissolver 1 

Dissolver 3 

Hot Locker Rm. 



LCCATION No. Teste, No. Tests ,over M.A.C. &+ High 

A w e  J d Y  , d/m-M 
3 

0 9 

0 7 

0 6 

23 1 0 11 

Bldg. #35 25 0 

Bldg. 35 Tank 25 0 

Bldg. #35 
Raffinate Rm. 25 0 

Monitoring ;hn. -* Prrsnnnel  

D. P. Laund r y  

Wash Roam a5 0 0 3 

0 8 Sorting Rm. 25 0 

Respirator Rm. 25 0 0 3 

U-235 Labs. 

25 0 0 26 Room 313 

24 0 0 33 313 Dissolver 

313 Graphite, 
Incinerator 25 1 0 432 

25 0 0 6 Room 408 

it 

Room 413 25 4 0 0 22 I 

*Respirators p e  worn i n  these rooms at a l l  t h e e  I 

&. Ave, .Tu& A 

d/m-M3 d/m-M3 

3 3 

2 4 

3 3 

1 1 

2 1 

3 3 

1 2 

3 2 

3 7_ 

23 4 

I 1 

5 5 
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D. P. WEST 

AIR-BORNE ALPHA COhTAMINATION IN EXHAUST SYSTEM 

PJEU FILTm HOUSE, BUILDING #U6: 

Ave. conc. from s t a c k s  (24 hrs.) 

Ave. conc. fron Rldg. d u c t s  (24 hrs.) 

Daily cmc., plenum, day run, (8 hrs.) 

Daily conc. ,  s tack ,  day mr,, (8  hrs.) 

Daily conc.,  plenum, n i g h t  run (16 hrs,) 

Daily conc., s t a c k ,  n i g h t  run, (16 hrs.)  



CONTMNATION IN EXHAUST S Y S a  

D. P. WEST 

Reviewedllab Counqy 
Publicly Releasa b l d  

4 ?  

Average conc. from stacks (24 hrs.1 

Average conc. from Bldg. duct8 (24 

D a i l y  conc., Stack 1, day run (7 hr8.) 

D a i l y  conc., Stack 2, dey run (7  ha.) 

D a i l y  corm., Stack 3, day run (7 he.) 

D a i l y  conc,, Stack 4 ,  day m n  (7 hrs.) 

D a i l y  oonc., Stack 1, night run (17 hrs.) 

D a i l y  conc., Stack 2, night run (17 

D a i l y  conc., Stack 3, night run (17 hr%) 

D a i l y  conc., Stack 4 ,  night run (17 ha.) 

Daily conc,, east side plenum, day (7 hrs.) 

D a i l y  conc., west aide plenum, d a y  (7 hrs.) 

Daily conc., east side plenum, night (17 hre. 

Daily conc., west side plenum, night (17 hra. 
I, 

William P. Romero, 11-2. 
Sectfan Leader, I). P1 Vest 

m t o j  



September 19# 1961 

gi&&g&o A tatal o f  twenty-ffve daiimetry stilttons were ins ta l l ed  in 

on August 24, l%l,, 

which hers been retp&redi 

ftontam%nation was due to a lretkfrrg pump 

The €Zoos was cleaned and painted. 

Wertfrne mask was carried Q U ~  a t b  Pr. Site on Saturdayo 

August 26, 1961 duxfryl  wozk an pressure regulating valves on 

the  steamlfnes, 

and bn t h e  a t t ies  of Rwildfngs 2, 3 and 3, 

was assigned t o  t h i s  work. 

Pipsfitters wbrked in the plant equipment moms 

An H e 1  monf.tor 

Enatallation af piping i n  the sand fitter tanks i n  Building 35 

and removal of contaminated scale, irom ineeriar af tanks required 

special rnonfta~fng~ rIre persons Involved wore f u l l  face, ma$ks 

and supplh@d air s u i t s ,  







D. P. WlBT 

CMB-11 Areas 

D. P. LAUNDRY 

NOSE SWIPE TESTS 

cMB.11, H-1,  Zia 

cMB-8 

D. P. LAUNDRY 

Building #35 

No. Rooms 
!2.&&Qa 

Pa3 

llfo 

No. Teste 
Taken 

822 

L 

.D 

No. Testa 
Taken 

2f322 

576 

No . Poaitl.on8 
pver Toleragr~qt 

No. OVBT 
meranpa 

U 

Y 

ReviewecULab Counsef 
Publicly ReK?asable 

Percent 
Decontaminat iog 

Highest over 
Toleranca 

U 

0 

Highest over 
Tolerance . 

41 

b 

& L 

0 



AIR-- dLpHB CONTAMINATION 
Publicly 

W A T I O N  

Dissolver 1 

Dissolver 2 

Wespirators are worn in these rooms at a l l  times 

. .. . 1 



AIR-BORNE ALPHA COhTANINATION 

F ~ ~ s n n n e l  
Monitoring 3m.* 

D .  P. Lau d r y  

Wash Roam 

Sorting Rm. 

Respirator Em. 

U-235 Labs* 

R o o m  313 

313 Dissolver 

313 Graphite, 
Incinerator 

Room 408 

< * 

Reviewedkab Couns 
Publicly Releasable 

19 0 1 5 I 1, f 

E9 0 0 3 2 2 

19 0 0 P s 3 

28 0 0 3 a 1 

19 0 0 11 4 3 

I? 0 6 58 9 3 

16 0 3 90 10 23 

39 0 f! 4 1 1 

Room 413 99 4 

*Respirators are worn in these room at all times 

e*y ~ ~ ; & ~ ,  k 4 ~ + k .  . . t . i i  i 

0 0 14 4 3 
I 
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AIR-BORNE ALPHA COhTWJNATION IN EXHAUST SYSTEM 

PJEU FILTER HOUSE. l3UIISINC #U6: 

Ave. conc, from stacks (21 hrs,) 

Ave. conc. frorn Bldg. ducts (21, bs.) 

Dai ly  conc., plenum, day run, (8 hrs.) 

Daily conc,, stauk, day mc, (8 hrs.) 

Daily conc., plenum, night  run (16 hrs.) 

Daily conc., stack, night run, (16 hrs.)  

. .. .. 



A 



A sfgn Rae been pltaeed by t h ~  talpha counter Zn the D, PI West 
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4* 

8. 
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Diean Miieyer, Group Leader, H*l  October 3 6  1962 



D. P, WJ3S" 

SURFACE MONITORING 

CMB-11 Areas 

D. P. LAUNDRY 

NOSE SWIPE TESTS 

CMB-11, H-1, Zia 

cM&8 

D. P. LAUNDRY 

Building #35 

ND comg 

CMB-11, H-1 

m 
B. P. LAUNDRY 

Z U  

No. Rooms 
check_a8 

2123 

90 

No, Tests 
Taken 

137 

U 

*. 

I 

i 

No, Tests 
Taken 

3526 

7% 

2012 ' 

2062 

No . Positions Percent . 
gver Toler- Decontaminat ion 

No. w8p' 

Taler- 

0 

0 

0 

0 

99 

100 

Highest over 
w a n c a  

0 

.. 
I, 

- 

Highest over 
Tolerance a 

0 

0 

0 

0 
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AIR-BCRNE ALF¶iA CONTAMINATION 

JACATION 

Dissolver 1 

Dissolver 2 



ReviewedlLa b Counsel/ 

m A T I O N  

Bldg. 35 Tank  

Raffinate Rm. 

Frr snnnel  
Monitoring 3.m. 

U-235 Labs, 

313 Dissolver 

Tnciner at or 

20 1 99 9 

*Respirators a r e  worn in these room at dl t h e e  



D. P, WEST 

AlR-EORNE ALPHA C O M T W J N A T I O N  I N  EXHAUST S Y S T E M  

Dai ly  conc., plenum, night run (16 hrs,) 20 

20 

7116 I 28% 2181 

47 m -  32 



ReviewediLa b Cwns 
Publicly 

Average conc. from stack8 (24 hrs.) 

Average conc. from Bldg. ducts  (24 hrs.) 

D a l l y  conc., Stack 1, day run (7 hre.1 

D a i l y  conc., Stack 2, day run (7 be.) 

D a i l y  conc., Stack 3, day run (7 he.) 

D a i l y  conc., Stack 4 ,  day run (7 h a . )  

Dally conc., Stack 1, mright run (17 hrS.) 

D a i l y  conc., Stack 2, night  run (17 h r B . 1  

D a i l y  conc., Stack 3, night run (17 h a . )  

D a i l y  conc., Stack 4 ,  night pup (17 hrs.) 

D a i l y  conc., east s ide  plenum, day (7 hrs. 

D a i l y  conc., west s i d e  plenum, day (7 hr8. 

D a i l y  conc., east s i d e  plenum, night  (17 hrs. 

D a i l y  conc., west s ide  plemun, night  (17 hrs. 

. . . . . 







KevieweuiLau LWII 

Publicly Releasabl 
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SURFACE MONITORING 

To :- 1961 

No. Rooms 
Location Checked 

DFi %3?' 

Cm*11 Areas 1212 

ReviewedILab 
Publicly Releasabl 

No. Positions Percent 
Over Tolerance Decontaminat Ion 

2086 9% 

CtB-8 Areas I 42 1 107 1 l W %  



Publicly Releiasable d$d 

No. Tests No. Over 
Location Taken Tolerance 

Highest Over 
Tolerance 

DP msT 
em-31, H4, Zle 

C M b 8  

DP Laundry 

Building #35 

178 0 0 

I W Y 

Y V I, 

- II - 
1 

I I 



RewiewedILa b Counsel/ 

No. Tests 
Location Taken 

Publicly Releasa bie 
b N  4 

No. Over Highest Over 
Tolerance Tolerance 



27 

27 

27 

26 

27 

0 0 9 

8 1 9 

0 1 3 

0 0 2 

0 0 2 

28 0 0 1 

29 2 1. 93 

1 

1 

0 

1 

1 

1 

26 

27 

0 0 2 

0 0 ' 8  

28 

30 

27 

27 

0 I 3 

0 0 2 

0 0 2 

0 0 2 

Average Average 

d,,"m/M3 d,/m/M3 
b V .  c t  . 

1 1 

DP we$$ ' Location: Tes t s  

Room 201 
- 

Evapor ate# 

Unloading+ 

Incinsratoe 
-?-E- 

1 l 
Storagg, 

Personnel Wnftarfngr, 

Building #2 Carridoa 
O I  

27 I 0 

Room 213 30 I o  0 1  1 I 1  

4 l 5  Evaporator 

1 l o  Un 1 oad f n p  20 I o  

0 l o  Dissolver #l* 

Dissolver #3* 

D f s so lver Hal 1 w a p  

Room 218 
~ ~~ 

Room 308 

3 l 1  
Room 326 

- 
om 401 

Cell Corridor 
27 I O I '* l 1  I .  

I I I '  

Cell #1 



Pttltonim Source:  
3 

Location: DP %est 
Number  Number  of Tests 

Test,s p e r  M. A.o&., 
OV, 

23 0 0 

27 0 0 

, 2 7  0 0 

27 6 0 

33 0 2 

28 0 1 

27 0 0 

27 0 0 

27 0 0 

27 0 0 

26 0 0 

27 0 0 

Celf .  #3 

Highest Average  Average  

&Vy'M 3 #O&/M3 g & p 3  . 
4 1 1 

4 1 1 

3 1 1 

9 1 1 

5 1 3 

8 1 3 

3 0 1 

2 0 1 

6 1 3, 

1 0 1 

8 1 1 

6 3 2 

Cell #4 

Room 406 

Room 500 

Room 901 

Room b122 

Roam 513 

Building 835 

Publicly Releasable 

M. A. C. : d/m-rA 

27 0 5 8 3 3 

Tank Room 27 ' .  0 0 5 2 2 

Rafftnate Room 27 0 0 4 2 2 

L 

*Respi ra tors ,  . a r e  worn i n  thl?se rooms E t  a l l  times. 



Number I Number of Tests 

Tests over M. A. C. 
Q G t  . 

27 0 

Highest IAverage 1 Average 

8 

Source; PU-AlilMU 

Location: bP 

;c13 J..aundX'y 

weah Room 

Sorting ROOM 

Respirator Room 

Room 301 

Room 307 

Room 3f9 

mnD 1.- 

S I  

-. . 



Ensfchd WaRiuin Source: 

Tests  

27 Rasm 313 

Di ssolverj, 

over M. A. C. 
NOVI Os% 

r, 0 

Room 408 

*Resp i r a to r s  a r e  worn i n  

Room 413 ' 

t i e s e  rooms a t  a l l  times. 

DP EAST 

Room 5132 

Room 5222 

Bulldjtng #I55 

I I 

AIRBORNE CONTAMINATION TESTS Revieww/ht., 
From: October 23. 1961 Publicly Releasable 

c 

TO : November 30,. 1961 
c 

Number I Number of Tests 

24 0 P 

27 

I 
25 1 1  1 

19 

20 1 0  L 

Highest IAverage I Average 

21- 1 2  I 4  
33 1 3  

83 14 1 9  

10 4 I -  
10 1 2  



\ 7: :.Qj.j+& $$@&,,; gaG&,i 
Reviewed/La b Cwns AIRBORNE CONTAMINATION TESTS 
Publicly Releasable db 

. From: &tobe$ 2% 1961 3 



I I I 

1 I I I 

(i 

do 

et 
2 

2; 

2 

E 

2 

2 

e 
P 

2 

- 1  



Avaraqg concentration &om buildlng duets (24 h Z b )  

Dafly canmnCta€foa, plcenum, day XZUI (e hsac) 

Daily concentration, $tack, day run (8 hrsr) 

- Daily coneentratian, plenum, nlghZ rtlft (16 hrs.) 

Daily eancentratfon, stack, night run (16 hr8.) , 

Room 4Ul 

CtdlJ. Corridor Exham% 27 
1 

27 I 

., 

52328 

8704 

1746f 

Wybx Exhaust 

$-tack Exhaust 27 

L’ /&%&-z- i’/e 
’Plilliam F. Romero, H-1 

prp-  n -  P, 
WFR :v j  

cc/ William Maraman 
mr9.c.t 

I 

I AIRBORNE: CONTAMINATION TESTS 1 ,  From: October 23, 1%I 
TO : MOVember 30, I88I. 

t ce: PU 

Reviewed/Lab 
Pt~blicly Releasabl 

QGt. 
Average 

d/m-M3 
No. 
Tests Location 

26 

6179 c 

27 1989 

37 27 
- 

134 I 41 

25 7753 I 3584 

a0 as 

d I 0 0 

0 

0 







I 

. .  
. .  

b 
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No. Tests No. Over 
Location Taken Tolerance 

P)c tarast 

Highest Over 
Tolerance 

W-Xl, Zfa I 74 I Q I CJ 



t 

t 

Q 

2 

~~ 

f e 
f 2 

t 9 

f I  
e 

1 I 

I I 
2 

I I 

v f 0 

t t t 

0 0 t 
I I 

I 

0 

I I 

I 

I I 

-++- 



1 %  



. .  . -  

Location: @P west 

I 

- - 
Tests over M. A. C.  d/’m/M3 d:m/M3 d,/m,/M3 

D a h  @a#?* Om* bw, &?% 

Source: r n A W E 0  I Number I Number of Tests I Highest I Average I Average 

I &  4 6 

I I I I I 



AIRBORNE CONTAMINATION TESTS 

From: B-# 1 s  1%1 
.-, 

Number Number of Tests  Highest Average 

Tests  ave r  M. A. C dim/M3 d;m/M3 
D-+ aabQ* Id@@% om. 

a0 0 6 9 2 

X8 D 0 4 I: 

rn 0 Q 8 a 

1514 0 0 3 It 

20 6 Q 9 s IOIoMfl4M , 

Average 

d/m/M3 
bl 

1 

3 

1 

1 

5 

Publicly Reiea7By 

M. A. C. :  $6 d/kwlur 



I I I I I 
~ I I I I I 

_ _ _ _ ~  

I Q  0 639 



&&est 
d/m-M3 

m+ Average m a g e  
d/m-M3 d/m-M3 

st 4 

No. 
Tests 

c. 

* 

9 .  

. $9 8 

4 

a 

' 9 '  

9 
~ 

9 

%sa ' I  19 

t 1 



I 

A 
W 

Y 
V 

A 
V 

I NO. 1 Righest 

a 
v 

n a 
.L w 

Tests P - M 3  Co Location 

I I 

I I 

Average Average 

&dk'3 d m-M3 D B C. 

+ 
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17 0 0 6 1 2 

18 0 0 3 2 1 
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CMF-11, N-1, ziu 

u__ HASD COUMTS 

DP Laundry 

zi-a 

wo, Roon1s 
Checked 
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-I__. 

8l2 
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No, Tests 
Taken -- 

$180 

726 

1988 

2440 

99 
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a 

. !- 
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To Larry Andrews, RAEM-PO (K483) DATE June 24, 1992 

FROM Chuck Fairchild, MAIL STOP~TELEPHONE K4991667-7783 
-. 

HS-5-92-721 SYMBOL 

TA-53-3-FE-3 AND -7-FE-2 STACK SAMPLING SYSTEMS (SSSS) TESTS SUBJECT 

During the period May 19-28, 1992, we performed tests of the sampling systems at two 
LAh4PF effluent stacks. The accelerator beam was not operating during this time and 
radiation and radioactive emissions were not a factor in our operation. Weather was a 
factor that delayed and complicated the tests; another factor was the large number of 
workers in the vicinity preparing the site for imminent accelerator operation. However, 
neither of these affected the test results to a measurable degree. At FE-3 the sampling 
station was 8" above a large area concrete pad (which collected rainwater 1-2" deep) 
necessitating a very low, compact platform for the sampling and analytic equipment. At 
FE-2 two sampling stations were -14 and 20 ft above the rooftop, requiring that our 
equipment be located on scaffold platforms, one to the north side and one to the west side 
of the stack. 

Our purpose was to measure the aerosol concentration profile at the sampling stations 
and determine the sampling efficiency of two sets of sampling systems (old and new) at 
each stack. The eftluent contaminant, filtered by single stage HEPA filters in each case 
was expected to be of low concentration or nonexistent. We injected a well characterized 
oil aerosol into the exhaust plenums immediately downstream of the filters as a surrogate 
particle source for the measurements. Actually, in some cases as noted in the results, the 
background aerosol (nonradioactive) in the filtered effluent was of sufficiently high 
concentration that no> injected aerosol was needed. 

A MET-1 laser aerosol spectrometer that had been precalibrated against the oil aerosol 
was used to measure concentration profiles, and-to measure the FE-3 SSS performance. 
The spectrometer sampled from an isokinetic (I-K) probe which withdrew 1 cfm from 
the effluent at a calibrated sampling efficiency of 0.99. The injection aerosol was 
measured with the Andersen impactor to have a mass median aerodynamic diameter 
(mmad) of 2.0 pm and ug=1.9, while the MET-1 measured the aerosol to have a count 
median diam (cmd) of 0.36 pm and ug=1.8. 
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Briefly, the test procedure for each stack consisted of the following: 

Concentration Profile 

. 

June 24,1992 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Measure the stack velocity profile at sampling station to assure that it is similar to 
the last IC1 profile. 

After equipment setup on the initial traverse line (NB or E/W) calibrate the flows 
and leak check the sampling equipment. 

Measure the environmental particle concentration. Measure stack background 
concentration at each position of an 11 point traverse into and out of the stack. 

Inject aerosol at a rate suitable for MET-1 counting with injector placed at a 
selected downstream position in the filter plenum. Measure concentration at each 
point of 11 point traverse in and out. 

Repeat 4 three times with aerosol injection at 3 different positions in plenum. 

Leak check, take environmental sample, then move equipment to setup for 90" 
position traverses. 

Repeat steps 2 through 5. 

In-stack SSS Performance: 
1. With equipment in traverse position, again leak check and check flows. Insert 

I-K probe to center position (18" in FE 2 & 3) adjacent to permanent sampling 
probe. 

2. Inject aerosol at center position in filter plenum 

3. Alternately take 2 MET-1 samples from I-K probe then quickly 2 MET-1 samples 
from permanent probe, each at its appropriate flow rate. Replicate samples. 

4. Repeat step 3 at least 3 times. 

Some variations in the procedures due to on-site complications were! that: 

1. In FE-3 the background aerosol concentration was frequently so high that no 
additional aerosol could be added without overloading the MET-1. For 
concentration profiles, measurements could not be taken until the background 
count stabilized; the background aerosol was also used for some measurements. 
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2. Because the permanent sample collection station for FE-2 was -30 ft below the 
stack sampling probe inlet, the MET-1 could not obtain near-simultaneous 
samples from the SSS. Consequently, filter (mass) samples were collected 
simultaneously at the two stations to evaluate this SSS. 

3. Time and weather constraints limited some sampling to less than set forth in the 
above procedures. 

SSS Samdine Efficiencv 
The sampling results are listed in Table 1 for the permanent samplers' performance tests. 
The entries of'primary interest are in the sampling efficiency column. These entries 
show the permanent sampler efficiency as the ratio of particle count data divided by the 
I-K count data for FE-3, and for FE-2 the ratio of mass collected by the permanent 
sampler divided by mass collected through the I-K sampler. Notes at the bottom explain 
other entries in the table. The fourth and fifth rows are the mean results for the "old" 
FE-3 probe at two flow conditions (hood fans off and on) set by MP-7. There is no 
significant difference in sampling efficiency (1.02k.04 and 1.03) for this aerosol at the 
two flow conditions. Isokinetic ratios were -0.5 at 3.0 cfm sampling rate for "hoods off" 
(2829 fpm average stack velocity by JCI) and 0.61 for "hoods on" (2313 fpm by HS-5). 
Calculated (theoretical) sampling efficiencies for the old probe at the two flow conditions 
are 1.02 and 1.01 at 2829 and 2313 fpm respectively. The new probe appeared to over 
sample also for this particle size, although the data spread is also greater. The theoretical 
sampling efficiency for the test aerosol is 1.01. 

From the old and new FE-3 samplers' performance results, I constructed an efficiency 
versus size curve (Figure 1). This indicates a slight over sampling for particles up to 
5 pm (note that the x-axis is greater than each size). The indicated collection efficiency 
for particles >5 pm drops rapidly, however so few particles were collected in this size 
range that this result is not statistically significant. A plot of the theoretically calculated 
collection efficiencies, using the interval midpoint sizes, is included for comparison. 

FE-2 SSSs were different from FE-3s'. As described above, the FE-2 SSSs were 
measured gravimetrically using filters at the collection station. We could not move the 
MET-1 to sample alternately at the sampling station and the collection station 30 ft away. 
In Table 1, the next to last row shows that the old SSS sampled even the small particle 
aerosol at only 72% efficiency because of the superisokinetic sampling ratio of 8.53 (due 
to 3/16 in. i.d. probe) and the long, small diameter (0.5 in i.d.) drop line between the 
sampling and collection stations. The new SSS included a 0.55 in. i.d. probe and a 1 in. 
diameter transport line which improves collection efficiency to -100% for the test 
aerosol. 
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Table 1 

Sampling Probe Performance 

Sampling Sample 
SamDler Efficiencv Pairs SamDiing Conditions 

TA-53-3-FE-3 SSS 
Old 0.97 2 Hood Fans off; DEHS 

1.02 4 Background 
1.05 , 2  DEHS 

Old, Overall 1.02k.04 (3.7) 

Old, Overall 1.03 2 Hood Fans on; Background 

New 
New 

1.12 . 2 Background 
1.01 3 Background 

New, Overall 1.05k.08 (7.5) 

TA-53-7-FE-2 SSS 
Old, Overall 0.72k.07 (10.4) 3 DEHS 

New, Overall 0.992.15 (14.8) 4 DEHS 

Notes: 1. Format of overall avg. is: mean k std dev of sample (Coefficient of 
Variation, CoV). A sample pair is the ratio of one permanent probe sample 
divided by one I-K sample. 

. 2. All samples were taken with both the SSS probe and the test isokinetic 
probe within 4 in. of the center of the stack at tfie sampling station. 

3. The background aerosol count in cases where background is listed was used 
as the test aerosol without injection of DEHS (di-2-ethylhexyl sebacate). 

4. All FE-3 sampling probe evaluation was with the laser aerosol spectrometer; 
all FE-2 probe evaluation was by mass, using gravimetric measurement of 
filters. 
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Concentration Profiles 
Count profile measurements for FE-3 are presented in Figure 2. The background profiles 
(lower 3 curves) for FE-3 are very uniform, with CoVs of <lo%. However, these are 
selected to eliminate profiles that had excursions in particle count of up to 3 times the average 
count. The excursions occurred periodically and may have been associated with work nearby 
or in the beam tunnel; however they were rare enough and obvious enough in the background 
samples so that the traverse could be restarted. With the aerosol injection meashrements in 
EX-3 it was more difficult to separate background excursions from aerosol variations. 
Nonetheless, although the aerosol injection profiles (top 3 curves) show some variation with 
injection position, the CoVs were all less than 15% (8.2,14.7,126%) which probably 
indicates a uniform concentration, within experimental variation. Although not of 
significance, there may be some variation in the concentration profile with aerosol entry 
position. 

I 

In FE-2 (Figures 3 and 4), fewer background excursions occurred, especially during non- 
work periods, and the background was much lower generally than in FE-3. The CoVs for 
FE-2 background traverses averaged 8.7%, and the CoVs averaged 4.3% for the injected 
aerosol measurements (top curves). In this case the average CoV for the injected aerosol was 
less than that for background simply becak of the relative count magnitude. No significant 
nonuniformity patterns are observed in the FE-2 concentration profiles. 

Conclusions 
Both the FE-2 and FE-3 upgraded (new) SSSs transport representative particulate samples to 
a collector. Because they sample subisokinetically, their efficiency for small particle aerosols 
(<2 pm mmad) is slightly >1 according to the measurements. Some measurements suggest 
that their efficiency for large particles up to 5 pm is >80%. Calculated sampling efficiencies 
for 10 pm particles is >50% for both. 

Concentration profiles in both stacks at the sampling stations are uniform within 15% for all 
conditions measured. 

Recommendations 
1. Because of the low sampling rate of the MET-1 sampler (0.5 L/min), a mixing 

chamber was used so that 1 cfm of effluent could be drawn through the I-K probe 
from the stack. The MET-1 samples were withdrawn from this mixer. A particle 
spectrometer which has a sampling rate of 1-2 cfm will allow direct withdrawal 
from a reasonable size I-K probe and possibly provide more representative 
samples of the effluent aerosol. Such a spectrometer is presently being 
purchased. 

2. Because of the small spectrometer sampling rate and the mmad of the aerosol of 
2.0 pm, it isn't possible to obtain a good analysis of large particle concentration 
profiles with this system due to the small number of large particles present. 'Some 
effort was made to determine the profiles of 1 to 5 pm particles (Figure 5)  which 
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indicates that most of the larger particle profiles are also uniform in the two 
stacks. However, one injection position in FE-3 did result in a skewed 
concentration distribution at the sampling position. In order to investigate large 
particle distributions simultaneously with the smaller particle distributions, an 
aerosol generator which produces a wide range of particles, from submicron up to 
10 pm or greater is desirable. I recommend that we make such a generator using 
a sonic spray nozzle concept. It could be made with a small time investment and 
would provide advantages in measuring probe and sampler performance, as well 
as concentration profiles versus particle size. 

3. The tests in FE-2 indicated that in the future it may be possible to test or verify 
SSS efficiencies by gravimetric measurements. Simultaneously collecting 
samples of injected aerosol from the installed SSS and a reference I-K sampler 
can provide suitable data on filters, and require e1 day for several samples. This 
has the advantage of providing a mass collection efficiency for a known size 
distribution. 
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QA AND PROCEDURE DOCUMENT FOR STACK EFFLUENT PARTICLE CONCENTRATION 
PROFILE MEASUREMENT 

A draft of a document is attached which details the rationale and procedure involved in 
HS-5's present method for measuring concentration profiles in Los Alamos 
National Laboratory stacks. Considerable background material is included to provide 
technical justification for the use of the method, which is not an approved EPA method for 
concentration profile measurement. This method was employed at two TA-53 stacks and 
found to be accurate, and time saving compared to other methods for measuring particulate 
concentration profiles in extremely dilute, high velocity, radioactive particle aerosols. 
Eventually, approval by EPA will be necessary if we continue to use the method. 

Some QA items are included in the procedures sections, but additional items may need to be 
added. No data forms are included because most data will be on printer tape or floppy discs. 
Software for data analysis isn't present in one package now but can be generated later. 

Additional documents describing procedures for the design of effluent sampling and 
transport systems (up to the collection device) and for verification tests of existing and new 
sampling systems will be submitted in the near future. 
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Stack Concentration Profile Measurement 
July 28,1992 

1. Purpose 
National Emissions Standards Hazardous Air Pollutants (NESHAP) standard 

40CFR61, Subpart H, section 61.93 applies to exhaust stacks which may emit specified 
quantities of radioactive particles or gases. The standard references 4OCFR60, Method 1 
which requires that both velocity and concentration profiles be determined to select the 
sampling location (station). Concentration profiles as a functiori’of particle diameter are 
useful not only for determining sampling location, but also for designing the sampling 
probe, as described in ANSI N13.1(1969). The following document describes the QA, 
instruments, calibration, measurement, and documentation used at LANL for determining 
stack effluent particle concentration profiles. The method described is not presently an 
EPA approved method for measuring concentration profiles, but constitutes a practical 
approach for sampling effluents with a very low concentration of particulate material. 

2. Scope 

HEPA filtered effluents which may contain a small concentration of radioactive particles. 
While the method provides valid measurements in effluents containing insufficient 
radioactive particles for timely direct measurement, it should not be used for 
concentration profile measurement in an effluent containing a contaminant concentration 
suitable for direct mass or radiometric analysis. The method provides data for analysis of 
concentration uniformity, but this document does not establish criteria for acceptable 
concentration profiles. 

This document describes a method to measure particulate concentration profiles in 

3. ResDonsibility I 

The RAEM Program Manager is responsible for approving and assuring that 
RAEM test procedures are standardized and followed. An assigned LQPO QA engineer 
has reviewed and approved this method for appropriate quality assurance requirements. 
The assigned knowledgeable and responsible engineer or scientist is responsible for 
supervising the concentration profile project preparations, measurements, analysis, and 
documentation. All personnel writing, reviewing and/or approving this procedure or the 
ensuing project reports will initial and date each appropriate document. 

4. Report 

whether the concentration profile meets required RAEMP uniformity criteria. A drawing 
or sketch of the stack sampling system, including injection location and sampling station 
cross section will be included. The report will include explanations of any departures 
from the standard procedure. Copies of all graphical results, data, and calculations not 
appearing in the report will be appended to the report. The report will be dated and 
signed byathe assigned knowledgeable and responsible engineer or scientist. 

The report will summarize the measurement results and provide a statement of 



5. Backmound - 

Although EP- regulations require that both velocity and particle concentration 
profiles be determined, no criteria are provided concerning uniformity. h S I  standard 
N13.1-1969, A3.2, p. 27 states that fewer sampling inlets (probes) than otherwise 
recommended may be used if the effluent concentration is uniform across the stack cross 
section, but likewise suggests no uniformity criteria. EPA method 5 describes a method 
for collecting samples from stacks emitting relatively large quantities of chemical 
pollutants, but this method is not suitable for very low concentrations of particles. 

5.1 General Method 

between the location of effluent entry into a stack and the sampling station. The 
present method tests the mixing by determining concentration profiles at the 
sampling station. The concentration uniformity of a surrogate aerosol injected into 
the stack effluent is measured. The analytical instrument is a laser light scattenng 
spectrometer which operates in situ and provides near-real-time measurements of 
particle concentration. The method does not measure radioactive contaminants in 
the effluent for reasons discussed below. Its chief advantage over mass 
measurement techniques is that it is much less time consuming. Its disadvantage is 
that it does not provide a direct indication of concentration as a function of mass or 
radioactivity. Nonetheless, it can provide an estimate of mass concentration 
profiles via calibration techniques, and it does satisfy the requirements to quantify 
the concentration profile for evaluation sampling location. Moreover, it provides 
needed data for sampling system design. To sum up, a surrogate aerosol is used 
that simulates the effluent aerosol flow pattern and provides a high concentration to 
decrease sampling time. Light scattering detection is used to decrease 
measurement time further. 

A uniform effluent concentration results if sufficient mixing occurs 

5.2 Sampline Comolexities 
Measuring particulate concentration uniformity in high velocity, radioactive 

effluents is complex. One major complication4is that the radioactive particle 
concentration is normally extremely low because excellent filtration is employed 
upstream. Another complication is that concentration data must be obtained at 
several positions on the sampling station cross section to demonstrate uniformity. 
With the normally low concentration, collection of replicate mass samples at 
several positions can require extremely long times, even if measured by 
radiometric techniques. To decrease the time required, in this method a surrogate 
aerosol is injected into the stack, detected downstream, and mapped in order to 
determine concentration uniformity. It should be emphasized that the SUKO- 
aerosol simulates onlv the aerodvnamic behavior of the contaminant. The 
surrogate aerosol generally has a different aerodynamic size distribution, density, 
and composition, but contains particles of similar aerodynamic diameter to the 
effluent. Although it is not a measurement of the contaminant, this method 
determines the in-stack parameters necessary to the design and location of samplers 
in much shorter time than measuring the radioactive contaminant. And, of course, 

(2) 



for a new stack not;yet handling contaminant, it may be the only way to obtain 
confirmation of predicted sampling system design parameters: 

Although a surrogate aerosol is a practical alternative, it introduces another 
problem in that the contaminant distribution at the sampling station is often 
determined by its entry pattern and particle size distribution. This is particularly 
true when the sampling station is at a small distance downstream from entrances or 
disturbances. Thus, the surrogate aerosol must be introduced at several positions to 
randomize the entrance distribution effects. Finally, the possible contamination of 
all surfaces within the stack may require precautions to protect personnel and also 
necessitate the dedication of equipment solely to this task.-- 

5.3 Surrogate - aerosol 
Since a long time evaluation of concentration uniformity of the effluent 

contaminant is normally not practical, another suitable aerosol must be selected. 
Generally, a nontoxic, nonradioactive, easily generated aerosol is the best choice. 
The aerosol should be injected at a uniform, high mass flow rate so that it is still 
easily measurable after being diluted by the large volume of effluent gas. The 
particle size distribution should be known and should be similar to the effluent 
aerosol size distribution, and should contain an appreciable percentage of the 
maximum size particles expected in the effluent. Although a number of aerosol 
materials can be used, this method employs a liquid droplet aerosol because very 
high generation rates are attained. Liquid, spherical droplet aerosols also are 
advantageous if cascade impactors or light scattering instruments are used for 
detection. 

A high velocity airstream shears a liquid stream into droplets ranging in 1 
' 

size from <1 to a several micrometers. Compressed air supplies the high velocity 
airstream and the liquid stream is fed by pressurized air from a reservoir. The 
output is a.steady flow of reproducible liquid particles suspended in an airstream. 
Although the size range can be estimated, laboratory measurements prior to the in- 
stack uniformity test are required to fully characterize the aerosol. The generator is 
portable, and a delivery tube is inserted from the generator into the exhaust duct 
downstream of any filtration unit. An electrical charge neutralizer should be used 
on the outlet of the generator to remove excess electrical charge from the droplets. 

5.4 Aerosol Iniection I 

the location and position of injection of the test aerosol. Location refers to the 
distance upstream from the sampling station, and position refers to a position on a 
moss sectional plane of the exhaust duct. It is desirable to inject the test aerosol at 
a location immediately downstream of the last filtration unit, even though this may 
be upstream of the fan or other disturbances. Injection into the filter housing or 
plenum just downstream of the final filters provides maximum mixing distance 
from the sampling station, and the aerosol will undergo the same accelerations as 
the normal effluent (fan forces, etc.). It is also desirable to inject the test aerosol in 

A critical aspect of testing for uniform concentration at a sampling station is 



the pame pattern or.spatia1 distribution as the effluent particles, but this pattern is 
unknown, and may vary. Consequently, as stated earlier, the test aerosol must be 
injected at several places across the entrance duct or plenum. This ensures that 
measurements at the sampling station are not unique to one contaminant entry 
location. Four injection positions are sufficient to spatially randomize the 
injections. The aerosol generation and injection equipment requires some space so 
that an area adjacent to the plenum or stack that allows one or two persons to work 

f around the equipment is necessary. 

5.5 Analvtical eauiDment 

the number of particles sampled and classifies them according to size by light 
scattering. Although a size distribution can be calculated, it cannot be 
mathematically converted into a valid size distribution by mass because particle 
size determined from mass and light scattering are basically different. However, in 
a calibration procedure both a light scattering and a mass distribution can be 
determined for the surrogate aerosol. This calibration provides a basis for an 
empirical conversion from the number size distributions measured at the sampling 
station to an estimated mass size distribution. 

A laser light scattering spectrometer provides a near-real-time measure of 

. 

PROCEDURE FOR DETERMINING CONCENTRATION PROFILE 

6. Data Records 
All data shall be recorded on instrument tape, floppy disk, or in a LANL laboratory 

logbook. All descriptions, sketches, and hand calculations shall be recorded or entered in 
a LANL laboratory logbook. 

7. Calibrations 
a. General. Determine that the MET-1 laser light scattering spectrometers 

have been factory calibrated within 1 year of the date of concentration 
profile measurements. Assure that a factory initialed sticker is affixed to 
the spectrometer. All flowrates in the following calibration procedures will 
be measured immediately prior to the calibration with a primary standard, 
or a secondary standard that has been calibrated to a primary standard 
within three months of the procedure. Further, all critical flowrates will be 
field calibrated with the same standards both immediately prior to and after 
the concentration profile measurements. 

Confirm factory calibration. This calibration procedure shall be performed 
at least annually, after the unit is returned from factory calibration and 
before its use in concentration profile measurements. Calibrate the MET-1 
laser-light-scattering spectrometer with MST traceable polystyrene latex 
(PSL) particles of at lea? three different diameters in the size range 
expected in the surrogate aerosol. Determine maximum allowable particle 

, *  
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, ~ concentration. Limiting count is that at which coincidence counting does 
not exceed'5% (contained in MET-1 specifications). 

C. 

d. 

Procedure: Generate PSL aerosols from a Retec nebulizer operating at 2 to 
5 psig air pressure. Allow the PSL concentration to build such that the 
MET-1 total count is in the 103 particlesh range. Stop aerosol generation 
and allow dilution air to decrease the PSL concentration gradually. Sample 
with the MET-1 at approximately 1-min intervals; obtain at least a 10 
second sample. Calculate the size distribution indicated by the MET-1 for 
each sample using the Quattro Pro MET-1DST program. Plot the size 
versus total particle count for the MET-1 to determine at what maximum 
count the MET-1 best indicates the correct PSL size. 

Size distribution conversion. This calibration will be performed prior to 
each concentration profile measurement, OR every 3 months, whichever 
involves the greater length of time. Measure generator mass output and size 
distribution of the surrogate aerosol with the Andersen Impactor (AI), while 
'simultaneously measuring number and size distribution with the MET-1 
spectrometer at a selected generation rate. Plot both AI and MET-1 
distributions on a log probability graph to provide an empirical conversion 
between number and mass size distribution. 

Procedure: Generate the surrogate aerosol sample within a suitable mixing 
chamber for 10 min prior to sampling. Withdraw a continuous 1 cfm 
sample through a minimum length sampling tube to the AI for a timed 
period. Take simultaneous measurements with the MET-1 by sampling 
through a dilution chamber. Determine the size distribution for each of 
three AI samples. 

I-K probe loss. This calibration will be performed once on each reference 
isokinetic sampling probe that is used for stack concentration profile 
measurements. Generate the surrogate aerosol within a suitable chamber. 
Sample from the chamber with: a) the reference probe in the configuration 
it will have when sampling the stack, and b) an open face filter placed 
inside the chamber adjacent to the reference probe inlet. Use Z - v m  0.8 v 
m membrane filters to collect aerosol from both samplers. Sample for a 
length of time to obtain a significant difference in the mass collected on the 
filters. Obtain a minimum of three replicate samples to calculate the loss in 
the I-K probe. If no significant difference is obtained in long sampling 
times compared to the sample times expected to measure the concentration 
profiles, the losses can be assumed to be negligible. 

8. Field SamDlinp - Preliminaries: 

a. Measure the stack velocity profile at the sampling station to confirm that it 
is the same as the last profile measured by JCI. Use a calibrated electronic, 

i 



9. Field Sampling Procedure: 

I 

b. 

C. 

averaging manometer to measure velocity pressure at the same traverse 
points used’by JCI. 

Set up equipment adjacent to ,and as close to stack to be measured as 
feasible. Set the sampling equipment cart on angle iron tracks to guide the 
traverses. Be sure that cart cannot roll beyond desired bounds and that 
tracks are locked down well. Lock cart into position with c-clamps until 
ready to sample. 

Place the aerosol generator next to the downstream side of the HEPA filter 
plenum or downstream of fan, whichever location kas been selected for 
injection. Do not remove plenum plug and insert delivery hose until after 
background has been measured (Step 8a). Connect air line to a 60 psig 
supply * 

i 

a. 

b. 

C. 

’, 

d. 

I 

Background. Take MET-1 background readings at each of the same 
traverse points used in the N/S and E/W velocity pressure traverses, plus the 
traverse center point. Sample through the reference I-K probe directly to 
MET-1 at 2 cfm. Use no injected aerosol. Obtain two samples at each 
traverse position (one traverse into, one out of stack). Sample for sufficient 
time to obtain a minimum of 100 particles total count. If the individual 
total counts of the two samples at each position differ by more than 20% 
from the average of the two samples for more than 1/4 of the positions on 
the diameter then repeat the sampling traverse. 

Aerosol injection. Start the aerosol generator with delivery hose into center 
of plenum or other selected injection cross section. Adjust generator output 
such that MET-1 total count preliminary samples are -75% of maximum 
allowable count determined in step 7b. 

Concentration stability. Measure the concentration near the center position 
with one MET-1, or suitable concentration measuring instrument 
simultaneously with alternate samples taken with the traversing MET-1 
spectrometer. This provides a measure of generator output stability and 
may indicate any changes in effluent background or changes in flow 
pattern. Whatever, the reason for concentration changes, the concentration 
at the center should not change more than +25% at any time during traverse 
sampling. 

Take one MET-1 reading at each traverse position, including center. Take 
1 MET-1 reading within 1 in of each wall in addition. Repeat the sampling 
traverse 2 times to obtain 4 samples at each position. Use a sampling time 
sufficient to obtain at least 1000 total particles/sample. 



e. Move aerosol delivery tube to 2nd injection position. Repeat c. and d. 
: : measurements. 

f. Move aerosol delivery tube to 3rd position. Repeat above measurements. 

g. 

h. 

Move aerosol delivery tube to 4th position. Repeat above measurements. 

Move aerosol delivery tube to 5th position. Repeat above measurements. 

1. After completion of 4 injection position measurements on N/S (or E/W) 
orientation, move equipment to E/W (or N/S) traverse position. 

Remove aerosoi delivery hose from plenum, insert plug, and repeat 
background measurements as in step 9a. 

.* 

j. . 

k. Reinsert aerosoi delivery tube. Repeat above series (c through g) of 
traverse sampling for each of 4 injected aerosol positions on W (or N/S) 
traverse. 

1. After satisfactory completion of traverse measurementi stop aerosol 
generation, remove delivery hose from plenum or duct, and seal plug into 
access hole. Repeat background measurements as in step 8a. 

m. Prior to removing equipment recheck sample flowrate of MET-1. 

10. Results 

a. Calculate the mean total particle counts and standard deviation for the 
concentration versus time samples and each traverse point measured. 
Generate graphs of concentration profile versus position for N/S and E/W 
traverses. Include error bars on data points or plot confidence intervals. 

b. Repeat loa. graphs for large particle and small particle size ranges if 
statistically valid numbers of particles were measured in these ranges. , .  

c. Calculate particle size distributions obtained from averaged sample at one 
traverse point near each wall and center for both N/S and E/W orientations. 
Compare these size distributions against aerosol calibrated size distribution 
(Calibration step 7c.) to determine any size bias at sampling station. 
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R e t  Calibration Factor for ?‘E-3 Stack Bmisaion8 

The total Curie output of the rrtack is direct1 proportional 
to the calibration factor. 
composition, this mean8 that the calculated bora equivalent 
from the FE-3 stack (in mRem/year) at the site boundary will 
be directly proportional t o  the calibration factor, 

We had previously measured 2 Values tor this calibration 
factor as shown in the tog 2 lines in t h e  table below. 
reported the worst-case stack output as 980000 Curies t o  EM- 
8, resulting in the 12 mRera/year calculated dam. ’ 

For a given fsotop 1 c 

We 

-~~----,~~--~-~-----“-.o---~~-~...-~------- 

Calibration Curie MU%. Exposed 
factor Output Individual Dose 
(ucu+ies/pCoul) ( meWyr 1 

370 58,600 7 . 2  
~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ w - - ~ a ~ ~ a ~ ~ ~ w ~ ~ ~ o ~ ~ ~  

1290 90,000 12 
1030 (avg.) 78,400 9.6 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . o ~ ~ ~ ~ - o - - - - o ~ ~ ~ ~ o ~ ~ m  

Period covered is 6 / 1 / 9 2  through 8/31/92. 

.Lack of reproducibility of the calibration factor led us to 
make additional runs with the following r e s u l t s  far the 
calibration factor: 780 and 750 wicroCurieo per picoCoulomb. 
Re-examination of the data for the second run listed in the 
table showed that gaar purging was not a@ thorough as for the 
other runs, indicating that the 1290 value waa suspect. In 
view of the reproducibility of the additional measuremaente, 
we propose u d n g  an average calibration factor with data 
taken from sll runs except the 1290 value. This average 
value is 767 and resultm in an estimated dose equivalent of 
7.2 mRem for the period through August 31, 1992. 

Efforts to further minimize systematic errors are being 
strongly pursued by ersonnsl in HS-1, MP-7, and NP-DO, We 

personnel with expertise in the area6 o f  gamma detector 
calibration and error analysie. 

presently have techn E cal support from other laboratory 
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Sig: t z  3 September 1992 0845 

YOU asked me to keep you updated on the situation at LAMPF. 
Attached is a collection of documents: 

1) A log of yesterday's activities, together with some discussion 
points I had hoped to discuss at the SMG this morning if 
appropriate (which it wasn't). 

2) A memo I sent out yesterday at' 2 pm tasking Andrews and 
Gunderson to document their measurements and concerns, so that we 
could evaluate them rationally (at 3:45,  Andrews gave me a'higher 
dose number - we don't seem to have our act together) 

3) A draft memo from Gunderson to you, which proposes to self- 
enforce a modified method of calculating off site dose, because we 
think EPA wants us to do it that way. If we accept this 
recommendation, we guarantee that we have exceeded the off site 
dose limit for the 1992 and must instantly shut down LAMPF. WE 
MUST DISCUSS THIS AND MAKE A LABORATORY DECISION ON THE ISSUE. I 
personally feel it would be much better to seek permission from EPA 
to continue with our current practice, and if they reject that 
idea, then we shut down. 

Where are we now? Peter is actively evaluating the issue. He is 
being forced to put some of his scientists and some from INC to 
really understand the issues and make specific measurements on the 
stack monitoring, since EM/HS evidently has not been able to do 
this. I discussed possible courses of action with Peter and his 
senior staff last evening, and we decided to keep operating. Later 
last evening, Peter decided to shut off the beam to Area A at 
midnight, to replace the failing A2 target. This will take three 
days, and while this is in progress, stack emissions are much 
reduced. 

Reggie planned to talk to Sheila Brown last evening to determine 
how and when we need to bring up this issue with DOE and EPA. My 
own evaluation is that we are still short of the 10 mrem limit, but 
not by much. 

PS: I have given copies of the attached to Fred, Reggie, Tiedman, 
and John Puckett. \ 



Log of Lampf Emissions issue - 9/2/92 
l:o 
we 
res 

0 pm Called by Gunderson, who put Larry Andrews on line. Told me 
had problem at LAMPF, due to two factors: 1) shielding and 
idency factors - EPA inspectors told us we could not use these 

2) EPA determined that 11Philomenas18 is highest dose point. Leads 
to 7 . 5  mrem total dose in 1992 integrated to Aug 31 at EG&G, 10 
mrem at Philomenas. 

1:09 Drafted inform letter to Fred, discussed it with Reggie 
Hughes, who faxed it to Mitchell, and encouraged me to send it out. 
Also called Barnes and gave him a heads up, including reading the 
letter. 

1:30 Meeting at LAMPF chaired by M. Brandt to discuss LAMPF 
emissions. 

1:56 Sent inform letter to Barnes, with copies to many others (see 
attachment ) 

2:55 M. Brandt gives me a draft letter from Gunderson to Hecker 
asserting that EM-8 will no longer apply the occupancy or shielding 
factors to LAMPF emissions, effective immediately, to take a 
conservative approach until the issue is resolved with EPA 
headquarters and region 6. (copy attached) 

3:OO-3:45 SMG meeting. Mentioned problem to Sig, Jim and other 
attendees at close of meeting. 

3:45 Meet with Reggie Hughes, Ed Waltersheid, and Larry Andrews. 
Larry now claims the 10 mr at Philomenas is now escalated to 12 mr, 
due to guard being determined to live closer to LAMPF than earlier 
thought! Note: the occupancy factor is a factor of 3, assumes 8 
hour exposure rather than 24. No permanent occupancy at 
Philomenas, but a guard lives at EG&G. Reggie says he believes my 
note indicates management action, and he plans to discuss with 
Sheila Brown this evening her understanding of the EPA position. 
He believes we should inform DOE tomorrow. 

5:OO to 5:40 Met with Peter Barnes, Dick Werbeck, Jim Bradbury, 
Earl Hoffman, Bob Brown (person responsible for the stack emissions 
at LAMPF for past several months) . MP and INC have begun a project 
to really understand what is going on with the stacks and 
calibration of the instrumentatfon (this started over a week ago). 
They believe that the above quoted numbers are upper limits, and 
the uncertainty of the calibration is 20%. Thus, they believe the 
EGLG number should be 6 +- 1.5 mrem, without shielding correction. 
The shielding correction is about 30% (reduction) due to building, 
and another 30% can be applied due to self shielding of the human 
body from external radiation. This site has continuous occupancy, 
so a factor of three reduction is not appropriate. Bottom line is 
that we are approaching the 10 mrem limit at EG&G. By same 
analysis, the Philomena number should be 10 +- 2, without the 

I 



occupancy factor and without the shielding factors. The residency 
factor Jnakes this. number 3, and the shielding would reduce by 
another factor of’ about 2. Hence, by our usual practice, the 
Philomena dose is not close to the limit of 10. 

They estimate that it will take about 4 weeks to really measure the 
calibration factor. In the same time period, calculations of 
effiency will also be made, and attempts will be made to get actual 
dose data from the TLDs Tom Buhl has positioned near the main hill 
road at Philomenas and EGtG. 

Bradbury suggests that we write EPA and seek explicit approval to 
use the reduction factors, and lay out our glans to improve the 
calibration factors on the stack monitor, as well as our plans to 
make more accurate measurements (at the 10% level) at the actual 
site boundary. 

Barnes suggests I appoint athree-person review team to investigate 
the EM, MP, and INC efforts on this problem over the next few days, 
and report back to senior management. 

It was noted that we need to shutdown LAMPF soon for two days to 
replace the A2 target. We also have a water leak in a magnet that 
is being watched; it would take three weeks to prepare for repair 
before shutdown, and at least a week shutdown to repair. 

8:30 pm SUMMARY STATEMENT by Perkins 

1. Suggest this history with attachments be brought to the 
attention of the SMG at their 8 am meeting tomorrow by Morse. 

2. Request advice of Hecker and Tiedman. Insist that Tiedman 
ensure that EM provide written and definitive description of their 
understanding of the total integrated dose at the site boundary, 
together with error limits. Discuss the appropriate approach on 
notifing DOE and EPA. Discuss value of setting up a review team. 
Discuss seeking a waiver from EPA. Discuss potential need to turn 
off the beam while we evaluate the problem. Discuss whether 
actions taken to date are adequate. 

3. If at any time we believe we have reached or exceeded the EPA 
annual dose limit, we should unilaterally shutoff the beam for the 
balance of the year. I personally believe that we have not 
exceeded the limit by the methodology that we have been using in 
the past, with which EPA has not rejected. In our recent audit by 
EPA they did not reject our methodology, and they stated at the 
exit briefing that we do not pose a threat to public health or 
safety. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12:OO Midnight. Upon action by LAMPF management in the evening, the 
beam to area A was shutoff to replace the A2 target, which has been 
s,lowly ablating. This will be approximately a three day shutdown. 

’ 
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Stack emissions will be substantially reduced while beam 'is off in 
A. t :  

Roger Perkins 9/3/92 

file: epa92sep 



I N T E R O F F I C E  M E M O R A N D U M  

Date: 02-Sep-1992 01:56pm MDT 
From: . Roger Perkins 

Org: ADP= 
Mail Stop: A114 
Tel No: 667-1233 

PERKINS-ROGER-B 

TO: See Below 

Subject: Potential Air Emissions Problem at TA53 

This is a heads up concerning a potentially serious problem. 
called a few minutes ago and put Larry Andrews on the line. Larry claims that, 
based on new wind rose data, the old Philomena area is now the highest off site 
dose area. EPA inspectors have also told us verbally on their last visit that 
we cannot take credit for shielding and residency time factors. The integrated 
data thru Aug 31 is reported to be 7.5 mrem at EGCG and 10.0 mrem at the old 
Philomena site (old Los Alamos entrance gate). This compares with an EPA limitl 
for the year of 10 mrem. That is, if the above is accurate and correct, we must 
terminate further emission immediately. 

I was told as recently as two weeks ago that the new wind rose data actually 
hade our integrated dose look more favorable, and that the integrated dose to 
that date was the order of 2 mrem. I am therefore astounded by this new report. 

Tom Gunderson 

Since our current and future operations will be very seriously affected by the 
above cited report, I have asked Andrews and Gunderson to put their findings in 
writing so that we can evaluate them quickly and make a decision on our course 
of action. I ask you, Peter, to promptly evaluate this information and, if you 
confirm that we are approaching or have reached the site boundary dose limit, 
to propose a prompt shutdown plan. Please advise me concerning this matter by 
COB, Thursday, September 3. 

Distribution : 

TO: Peter Barnes 

cc: 
cc: 
cc: 
cc: 
cc: 
cc: 
cc: 
cc: 
cc: 
cc: 

William Thompson 
Frederick Morse 
Roger Pynn 
Paul Lisowski 
Joel Moss 
Eugene Wewerka 
Allen Tiedman 
Thomas Gunderson 
James Jackson 
William Hughes 

( BARNES-PETER-D ) 

( THOMPSON-WILLIAM-L ) 
( MORSE FREDERICK-A ) 

( LISOWSKI-PAUL-W ) 
( MOSSJOEL-M ) 
( WEWERKA EUGENE M ) 

( PYNN-EOGER 

( TIEDMANALLEN 3 
( GUNDERS~N THOMAS c 
( HUGHES-ZILLIAFI-R 
( JACKSON J k S  0 7 



I To: S. Hecker, DO 

Thru: A. Tiedman, ADO 
. -* 

From: T. Gunderson, EM-DO 

Subject: The EPA Audit and Use of Shielding and Occupancy 
Factors for Calculation of Doses to the Public 

I 

\ 

An audit of LANL radioactive air emissions was performed by 
EPA Region 6 during the week of August 24-28, 1992. During 
the audit, the.EPA challenged the of use factors to reduce 
calculated doses to the public using the EPA approved 
computer code CAP-88. Those factors include a 30% reduction 
in dose as a result of a resident being shielded by a 
household structure and an occupancy factor to account for 

businesses exposed to LAMPF airborne radioactive emissions. 
, exposure only during a 40 hour work week for workers in 

The regulation 40 CFR 61.93 (a) states nTo determine 
compliance with the standard," (the standard is 10 
mrem/year),l' radionuclide emissions shall be determined and 
effective dose equivalent values to members of the public 
calculated using EPA approved sampling procedures, computer 
models CAP-88 or AIRDOS-PC, or other procedures for which 
EPA has granted prior approvalon EPA contends that strict 
Jeaak interpretation of the regulation does not allow for 

Technically, the use of shielding and occupancy factors is-a 
standard radiation protection practice that is well 
documented and well accepted. EPA Region 6 had not 
questioned our use of the factors until this audit. 

further reducing the doses calculated by CAP-88. 1 

EPA Region 6 is going to elevate this issue to EPA 
Headquarters for resolution. Until this issue is resolved; 
EM-8 will not apply the dose reduction factors when 
calculating doses to the public resulting from LAMPF 
emissions. This conservative approach is taken to ensure 
LANL's compliance with the 10 mrem/year standard. 

LAMPF was planning an extended run cycle this summer. 
However, without being able to apply the factors described 
above, the doses estimated from LAMPF emissions will more 
rapidly approach the 10 mrem/year standard. As the standard 
is approached, air emissions will have to be limited and the 
duration of beam time reduced. Operations of other LANL 
facilities should not be affected by this change. 

\ 
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The doke calculations based on the latest available LAMPF 
release data and meteorological data will be updated 
biweekly. The first biweekly report is attached. 

S. Schriber, AT-DO MS H 8 1 1  
K. Hargis, EM-8 MS K490 
L. Andrews, HS-DO, RAEM 
R. Stafford, HS-DO 
, LANSCE 
P. Barnes, MP-DO MS H 8 5 0  
R. Hughes, LC-General 
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e incredible. Could you make sure that 
Whetten and 
I find this 

need to take and independent look at this matter. 
know about this and that they see if we 
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Los AIamos National Laboratory 
Los Alamos.New Mexico 87545 

FROM 

December 21,  1982 

MAIL STOPITELEPHONE: p229/667-4 127 

SYMBOL H-1-82-1 1A 

SVBJECT RETURN OF 238PU WASTE AN2 238PU HEAT SOURCE 
FROM SAN DIEGO TO LOS A L ~ M O S  A N D  REQUEST FOR ASSISTANCE FROM THE NAVY 

i 
i* 

3 

A Chuck S a l i s b u r y  from t h e  Navy was r e f e r r e d  t o  Mate King by Ron S t a f f o r d  
for a s s i s t a n c e  i n  i n i t i a t i n g  t h e  above sometime i n  January 1983. In King's 
absence,  I took  t h e  c a l l .  

Waste 

A 4  

J\l-y .r~- maximum 6 . 3 x 1 0 - ~ ,  C i / g  or abou t  t h r e e  times what is cons ide red  

h e r  on purpose  or o t h e r w i s e ,  a 62 w a t t  h e a t  sou rce  was vented  and some -- .-. . %u (p robab ly  80% of any  m a t e r i a l  vented)  contaminated some s e a  water 
sediment t o  t h e  extent  of 360 pglg  of sediment which would be abou t  a 

"Radioactive" p e r  49 CFR 173.389 (e ) .  This c o n c e n t r a t i o n  f a l l s  w i th in  t h e  
"LSAn c r i t e r i a  f o r  T r a n s p o r t  Group I m a t e r i a l  p e r  173.389 ~ 1 4 1 1 ) .  I 
then  suggested S a l i s b u r y  send per 173.392 a)  , assuming non-sole use 
v e h i c l e ,  b u t  s t i l l  exempting him from tamper s e a l  and 173.393 (g)  
r equ i r emen t s  for l i q u i d s .  I f u r t h e r  sugges ted  fo l lowing  t h e  p r i n c i p l e  
requi rements  of pa rag raph  (g) r e g a r d l e s s  o f  t h e  exemption. i .e. -12 ga l lon  
drum w i t h i n  a 55 gallon l7H a s  a 7A with  l i q u i d  abso rben t  in-between. He 
was g iven  in fo rma t ion  on MLM-2228 t o  back t h e  7A d e c l a r a t i o n ,  marking and 
l a b e l i n g  r equ i r emen t s  a s  well a s  e x t e r n a l  contaminat ion  limits. As it 
t u r n s  o u t ,  S a l i s b u r y  w i l l  p robably  s o l i d i f y  t h e  was te  and send  u n d e r  s o l e  
u s e  v i a  SST w i t h  t h e  h e a t  source.  
drum a s  n o n - r e t r i e v a b l e  was te .  

. '442 

I '  -7 

I would sugges t  H-7 bury  o n l y  t h e  inner 

6 2  Watt 238Pu Heat Source 

S a l i s b u r y w i s h e s  t o  r e t u r n  t h e  sou rce  i n  a 6286 v i a  SST t h e  same way we 
shipped t o  him and under t h e  - NRC C e r t i f i c a t e  o f  Compliance. 

no l o n g e r  p r e s e n t .  
l onge r  f i t  t h e  o l d  c a p s u l e s .  The re fo re ,  h e  is sugges t ing  encapsu la t ing  
what h e  h a s  i n  a s t a i n l e s s  s teel  p i p e  w i t h  a t h readed  cap. 
DOT 2R). 
c a l c u l a t i o n s  t o  be c e r t a i n  h e  was w i t h i n  t h e  s p i r i t  o f  173.398a).  
mentioned t h e  p o s s i b i l i t y  of Lwelding bo th  ends  o f  t h e  p ipe .  
t h a t  would c e r t a i n l y  s a t i s f y  "Spec ia l  Form" f o r  sure ,  b u t  he  s t i l l  needed 
something on f i l e  t o  back-up h i s  d g c l a r a t i o n .  
t empera tu re  l u t i n g  compound (>1475 F) on t h e  t h r e a d s  i n  c a s e  he  t a k e s  t h a t  
r o u t e .  

However, t h e  
* o r i g i n a l  e n c a p s u l a t i o n  provided by Bob Behrens t o  s a t i s f y  "Spec ia l  Form" is 

The remaining c a p s u l e  i s  encased i n  cement a n d ' w i l l  no 

(In essence  a 
I t o l d  him I though t  t h i s  was OK,  however , he should  make Some 

He then  
I t o l d  him 

I sugges ted  h e  use a h igh  

CB:jr 

D i s t . :  Nate King, H - 1 ,  MS/P229 John Gallimore , H-1 ,MS/P229 
Ron S t a f f o r d ,  H - 1 ,  MS/E 0 
Robert  G. Behrens,  MST-z,dS/C348 #??e 

n Warren, H-7, MS/E516 
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NAVAL OCEAN SYSTEMS CENTER 
INFORMAL QUARTERLY PROGRESS REPORT 

T h i r d  Quar te r  1983 

N O W D O E  ENVIRONMENTAL TEST PROGRAM 

INTRODUCTION . .  

The D i rec to r ,  Space and T e r r e s t r i a l  System and Pro jec ts  D i v i s i o n  (STDS) 

Department o f  Energy (DOE) tias tasked t h e  Naval Ocean Systems Center (NOSC) t o  

conduct an eTperimental response and ef fects  program. 

The s p e c i f i c  tasks f o r  FY 1983 are: 

Task 1. 

I Task 2. 

Task 3. 

Task 4. 

Task 5.  

Examine two i r i d ium-c lad  p lu ton ium capsules, and mater ia l  

recovered from t h e i r  imnediate v i c i n i t y ,  on a t r i -mon th l y  basis. 

Apply f o r  a mod i f i ca t i on  i n  t h e  Nuclear Regulatory Commission 

l i c e n s e  t o  permi t  emplacement o f  t h ree  vented General Purpose 

heat sources a t  San Clementa Test  S i te ,  

Search f o r  ava i l ab le  sources and secure red-clay, calcareous and I 

s i 1  iceous-sediments de r i ved  from t h e - d e e p a d a n .  

Complete arrangements t o  a f f o r d  i n i t i a t i o n  e a r l y  i n  FY 1984 the  

study o f  GPHS i n  sediments c h a r a c t e r i s t i c  o f  t h e  deep sea. 

Provide t h e  Space and T e r r e s t r i a l  Systems and Pro jec ts  D iv i s ion ,  

DOE, w i t h  q u a r t e r l y  progress repor ts .  

Th is  r e p o r t  covers the  a c t i v i t i e s  f o r  t he  t h i r d  qua r te r  o f  FY 1983. 

Enclosure (1) of 
NOSC l t r  ser 534/27 

1 
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.. TASK 1 t ,  .- 

T h e  c o n t r o l  a n d  e x p e r i m e n t a l  c h a m b e r s  were r e c o v e r e d  o n  1 7  May f o r  

a n o t h e r  e x a m i n a t i o n .  B i o l o g i c a l  a n d  s e d i m e n t  s a m p l e s  were r e m o v e d  f r o m  

e a c h  of  t h e  e x p e r i m e n t a l  c h a m b e r s  a n d  t h e  c o n c r e t i z e d  s o u r c e s  were 

p h o t o g r a p h e d  by  t h e  u s u a l  p r o c e d u r e s .  

T h e  u n v e n t e d  s o u r c e ,  a l t h o u g h  r e - e m p l a c e d  o n  t h e  s u r f a c e  o f  t h e  s e d i m e n t  

i n  t h e  p r e v i o u s  r e c o v e r y  (18 J a n u a r y ) ,  w a s  now f o u n d  c o v e r e d  w i t h  

s e d i m e n t a r y  m a t e r i a l .  A p p a r e n t l y  t h e  u n u s u a l l y  s t o r m y  w e a t h e r  c o n d i t i o n s  

t h a t  p r e v a i l e d  d u r i n g  t h i s  i n t e r v a l  r e s u l t e d  i n  t h e , i n f l u x  o f  s e d i m e n t  i n t o  

t h e  e x p o s u r e  c h a m b e r .  Two v i e w s  of t h i s  s o u r c e  a r e  shown  i n  F i g u r e  1. T h e  

w h i t e  p a t c h  a n d  d e n u d e d  area t h a t  f i r s t  a p p e a r e d  i n  t h e  15 A p r i l  1982 

. .  

r e c o v e r y  f o l l o w i n g  f r a g m e n t a t i o n  of t h e  s o u r c e  l y i n g  a b o v e  t h e  s u r f a c e  o f  

; he  s e d i m e n t  was n o  l o n g e r  e v i d e n t .  I n t r u s i o n  o f  s e d i m e n t  a n d  t h e  

i n s u l a t i o n  a g a i n s t  h e a t  l o s s  e v i d e n t l y  r e s u l t e d  i n  r e - c o n c r e t i z a t i o n .  

T h e  a p p e a r a n c e  o f  t h e  v e n t e d  h e a t  s o u r c e  w i t h  r e s p e c t  t o  s i z e ,  s h a p e  a n d  

a p p e a r a n c e  of  f u r r o w s  was e s s e n t i a l l y  i d e n t i c a l  w i t h  t h e  o b s e r v a t i o n s  

r e c o r d e d  f o r - t h e -  p r e v i o u s  r e c o v e r y  p e r i o d  (15 F e b r u a r y  1983). 

A f t e r  p h o t o g r a p h y ,  e a c h  o f  t h e  s o u r c e s  w a s  p l a c e d  i n  i t s  r e s p e c t i v e  

c h a m b e r  a n d  b u r i e d  b e n e a t h  1-2 i n c h e s  of s e d i m e n t .  A f t e r  r e - s t o c k i n g  w i t h  

s e i i - c u c u m b e r s ,  t h e  c h a m b e r s  were l o w e r e d  t o  t h e  sea f l o o r  . I n  t h e  

a t t e m p t e d  r e c o v e r y  o f  t h e  c o n t r o l  c h a m b e r ,  t h e  e y e - b o l t s  t h a t  were s e c u r e d  

t o  t h e  l i f t i n g  c a b l e s  b r o k e  l o o s e  f r o m  t h e  b a s e  f l a n g e  a n d  t h e  l o w e r  h a l f  

d r o p p e d  t o  t h e  o c e a n  b o t t o m  a s  t h e  c h a m b e r  was r a i s e d  a b o v e  t h e  water 

- 1 -  
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, T h e  a n a l y s e s  o f  sea c u c u m b e r s  a n d  s e d i m e n t s  f o r  t h e  c o l l e c t i o n s  of 18 

J a n u a r y  a n d  15.. F e b r u a r y  a p p e a r  i n  T a b l e  I. A l s o  i n c l u d e d  a r e  ' r e p l i c a t e  

\ 

su r face .  T h i s  f a i l u r e  was a t t r i b u t e d  t o  m a r k e d  c o r r o s i o n  of t h e  s t e e l  

f l a n g e  a s s o c i a t e d  w i t h  t h e  c o n c r e t e  b a s e  a n d  p r o b a b l y  r e s u l t e d  f r o m  

g a l v a n i c  a c t i o n  b e t w e e n  i t  a n d  t h e  c o m p l e m e n t a r y  p a r t  of t h e  c o p p e r  c o n e .  

_. ( I  .* 

Upon r e t r i e v a l  w i t h  n y l o n  c h o k e r s ,  t h e  b i o l o g i c a l  samples t o g e t h e r  w i t h  

much of t h e  s e d i m e n t .  were l o s t .  H o w e v e r ,  a s a m p l e  of s e d i m e n t  was 

c o l l e c t e d  f r o m . t h e  small a m o u n t  t h a t  a d h e r e d  t o  t h e  c h a m b e r  b a s e .  B e f o r e  

r e a s s e m b l y  w i t h  t h e  f o u r  r e m a i n i n g  a l t e r n a t e  b o l t  h o l e s  a n d  r e t u r n  t o  t h e  

sea f l o o r ,  f r e s h  s e d i m e n t  a n d  sea c u c u m b e r s  were i n t o d u c e d  i n t o  c h a m b e r .  I 

assays f o r  a s a m p l e  o f  u n e x p o s e d  s e d i m e n t  i n t r o d u c e d  i n t o  t h e  c h a m b e r  

c o n t a i n i n g  t h e  v e n t e d  s o u r c e  u p o n  r e - e m p l a c e m e n t  on 18 J a n u a r y .  

T h e  . a l p h a  a c t i v i t y  i n  sea  c u c u m b e r s  c o l l e c t e d  f r o m  c h a m b e r s  h o u s i n g  t h e  

s o u r c e s  a t  e a c h  o f  t h e  two r e c o v e r i e s  i s  i n d i s t i n g u i s h a b l e  f r o m  c o n t r o l  

v a l u e s .  

T h e  a l p h a  a c t i v i t y  i n  s e d i m e n t , s  c o n t a i n i n g  t h e  h e a t  s o u r c e s  f o r  t h e  

r e c o v e r y  of 18 J a n u a r y  a l s o  f a l l  w i t h i n  t t h e  n o r m a l  r a n g e  d e t e r m i n e d  f o r  

t h e  c o n t r o l  s amples .  W i t h  r e g a r d  t o  t h e  15 F e b r u a r y  c o l l e c t i o n ,  t h e  a l p h a  

c o u n t  i n  t h e  s e d i m e n t  r e m o v e d  f r o m  t h e  v e n t e d  s o ' u r c e  c h a m b e r  i s  g r e a t e r  

t h a n  t h e  v a l u e s  m e a s u r e d  f o r  samples  o f  t h i s  s e d i m e n t  t h a t  were u n e x p o s e d  

t o  t h e  t e s t  s i t e  area. H o w e v e r ,  i t  was n o t e d  t h a t  t h e  l i m i t  o f  s e n s i t i v i t y  

f o r  t h e s e  d a t a  was l e a  t h a n  u s u a l  a n d  t h a t  t h e  s a m p l e s  r e m o v e d  f r o m  t h e  

c h a m b e r ,  b y  c o n t r a s t  w i t h  u n e x p o s e d  m a t e r i a l ,  were r e f r a c t o r y  t o  

- 2 -  
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s o l u b i l i z a  i o n  (1). P e r h a p s ,  in some m a n n e r ,  t 

c h e  o b s e r v e d  ‘ v a r i a n c e .  -. 

f f e r e n c e  a c c o u n t s  f o r  

T h u s ,  i n  t h e  m o s t  r e c e n t  c o l l e c t i o n s ,  t h e  r e s u l t s  o f  15 J a n u a r y  s a m p l i n g  

i n d i c a t e  t h a t  p l u t o n i u m  was n o t  r e l e a s e d  t o  t h e  s e d i m e n t  i n  t h e  v e n t e d  

s o u r c e  c h a m b e r  w h i l e  t h o s e  o f  15 F e b r u a r y  d o  n o t  n e c e s s a r i l y  s u p p o r t  t h i s  

c o n c l u s i o n .  T h e  i n c o n s i s t e n c y  i n  t h e  a s s a y s  p r e c l u d e s  e x p r e s s i o n  o f  a 

d e f i n i t e  i n t e r p r e t a t i o n  a t  t h i s  time. 

In a d d i t i o n  t o  t h e  u s u a l  s a m p l i n g ,  p a r t i c i p a n t s  f r o m  t h e  S a n d i a  N a t i o n a l  

L a b o r a t o r y  ( 2 )  c o l l e c t e d  i n t e r s t i t i a l  f l u i d s  a s  w e l l  as waters a b o v e  t h e  

s e d i m e n t  i n t e r f a c e  d u r i n g  t h r e e  o f  t h e  r e c o v e r i e s  (4 A p r i l ,  13 May a n d  10 

i s  d 

A u g u s t ,  1 9 8 2 ) . C o n c e n t r a t i o n s  o f  t h e  m a j o r  c a t i o n s ,  s u l f a t e ,  t h e  c h l o r i n i t y  

a n d  t h e  h y d r o g e n - i o n  c o n c e n t r a t i o n  were m e a s u r e d  i n  most o f  t h e s e  s a m p l e s .  

S e v e r a l  o f  t h e  s a m p l e s  a l s o  were a n a l y z e d  f o r  t h e i r  i r o n  c o n t e n t .  F u r t h e r ,  

t e m p e r a t u r e  m e a s u r e m e n t s  were made i n  p r o x i m i t y  t o  a s  w e l l  as r e m o v e d  f r o m  

t h e  u n d i s t u r b e d  s o u r c e  s e v e r a l  m i n u t e s  f o l l o w i n g  r e c o v e r y  o f  t h e  c h a m b e r .  

A s a m p l e  d e s c r i p t i o n  a n d  t h e  r e s u l t s  o f  t h e s e  m e a s u r e m e n t s  a p p e a r  i n  T a b l e  

2 .  

To s u m m a r i z e  t h e  r e s u l t s ,  i n  g e n e r a l  p o r e  waters a r e  more a c i d  t h a n  t h e  

o v e r l y i n g  waters. A t  t h i s  time t h e  d a t a  a re  i n s u f f i c i e n t  t o  c o n c l u d e  

w h e t h e r  t h i s  d i f f e r e n c e  i s  r e l a t e d  t o  t h e  p r e s e n c e  o f  a h e a t  s o u r c e  i n  t h e  

s e d i m e n t .  

S u l f a t e  v a l u e s  v a r y ,  u n s y s t e m a t i - c a l l y  w i t h i n  t h e  e x p e c t e d  r a n g e  f o r  

s u r f  ace  waters .  
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E x c e p t  f o r  o n e  v a l u e ,  t h e  i r o n  c o n c e n t r a t i o n s  a re  b e l o w  t h e  0.5 ppm 

T h e  s i g n i f i c a n c e  of t h e  o n e  e l e v a t e d  c o n c e n t r a t i o n  i s  n o t  
,I : 

d e t e c t i o n  l i m i t .  

u n d e r s t o o d .  

I n t e r s t i t i a l  waters  i m m e d i a t e l y  a d j a c e n t  t o  t h e  v e n t e d  h e a t  s o u r c e  become 

m o r e  c o n c e n t r a t e d  i n  a l l  of t h e  major c a t i o n s ,  p a r t i c u l a r l y  i n  c a l c , i u m ,  a n d  

s t r o n t i u m ,  members  o f  t h e  a l k a l i n e  e a r t h  g r o u p .  T h e  m a g n i t u d e  of  t h e  

i n c r e a s e d  c a t i o n  c o n c e n t r a t i o n  c a n n o t  b e  p r e c i s e l y  d e t e r m i n e d  on t h e  b a s i s  

o f  t h e  s a m p l e s  c o l l e c t e d ;  i n s e r t i o n  o f  a s a m p l i n g  p i p e t t e  d i s t u r b e d  t h e  

c o a r s e  s e d i m e n t s  e n o u g h  t o  a l l o w  h o t  z o n e  p o r e  f l u i d s  t o  e x c h a n g e  w i t h  

a m b i e n t  seawater. F u r t h e r m o r e  t h e r e  was no  a s s u r a n c e  t h a t  a l l  o f  a g i v e n  

s a m p l e  was. d r a w n  from p o r e  waters of t h e  same t e m p e r a t u r e .  I n t e r e s t i n g l y ,  

h o w e v e r ,  c o n c e n t r a t i o n s  of t h e  major c a t i o n s  i n  t h e  f i r s t  h o t  p o r e  water 

s a m p l e s  t a k e n  c l o s e  t o  a c o m p l e t e l y  b u r i e d  s o u r c e  a r e  i n  e x c e l l e n t  

a g r e e m e n t  w i t h  o n e  a n o t h e r  (May 5 , c h a m b e r  #3, s a m p l e  1 a n d  A u g u s t  10, 

Chamber  #3 s a m p l e  1). T h e  d i l u t i n g  e f f e c t s  o f  a m b i e n t  seawater m i x i n g  a r e  

e v i d e n t  i n  t h e  s e c o n d  a l i q u o t s  t a k e n  from t h e  h o t  z o n e s  o f  t h i s  c h a m b e r  on 

t h e  r e s p e c t i v e  c o l l e c t i o n  d a t e s .  

S m a l l  f r a g m e u  l o c a t e d  -on - - t h e  s u r f a c e  of t h e - - c o n c r e t i o n  f r o m  t h e  

u n v e n t e d  s o u r c e  were g a t h e r e d  a n d  a n a l y z e d  by X - r a y  d i f f r a c t i o n  a n d  

s c a n n i n g  e l e c t r o n  m i c r o s c o p y .  I t  a p p e a r s  t h a t ,  a t  l e a s t  i n  t h e  s u r f i c i a l  

d e p o s i t  t h e  s e d i m e n t a r y  p a r t i c l e s  a r e ’ c e m e n t e d  t o g e t h e r  a c a r b o n a t e  m i n e r a l  

w i t h  t h e  c a l c i t e  s t r u c t u r e , h u n t i t e ,  w i t h  t h e  c h e m i c a l  

formulation,Mg3Ca(CO3)4. 

N o t a b l y ,  t h e  t e m p e r a t u r e  i m m e d i a t e l y  a b o v e  t h e  b u r i e d  s o u r c e  c o i n c i d e s  

I . *  
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w i t h  t h e  b o i l i n g  p o i n t  of water a t  sea l e v e l .  
( I  .' 

\ 

T A S K - 2  ' 

S i n c e  t h e  f u t u r e  w o r k  p l a n  i s  n o t  f i r m l y  d e c i d e d  a t  t h i s  t i m e  no 

a p p l i c a t i o n  h a s  b e e n  f i l e d '  w i t h  NRC f o r  l i c e n s e  m o d i f i c a t i o n .  

TASK 3 

T h e  N a v a l  O c e a n o g r a p h i c  Of f i ce  h a s  p r o v i d e d  a s a m p l e  o f  c a l c a r e o u s  

s e d i m e n t  a n d  w i l l  c o n t i n u e  t o  c o l l e c t  a d d i t i o n a l  ma te r i a l  u n t i l  t h e  

r e q u i s i t e  q u a n t i t y  i s  a t t a i n e d .  

TASK 4 

T h e  S u b m a r i n e  L a b o r a t o r y  a t  t h i s  C e n t e r  h a s  , c a p a b i l i t y  f o r  

a x p e r i m e n t a t i o n  a t  h i g h  p r e s s u r e s  a n d  i s  c u r r e n t l y  c o n s i d e r i n g  d e v e l o p m e n t  

o f  a s y s t e m  g e a r e d  t o  f u l f i l l  t h e  r e q u i r e m e n t s  o f  t h i s  p r o g r a m .  

TASK 5 

T h i s  r e p o r t  s a t i s , f i e s  t h e  r e q u i r e m e n t s  up  t o  1 J u l y  1983. 

P l a n s  f o r  t h e  N e x t  P e r i o d  

R e c o v e r  t h e  c o n t r o l  a n d  two e x p e r i m e n t a l  c h a m b e r s  f r o m  t h e  t e s t  s i ' t e  in 

A u g u s t .  T h e  c o n t r o l  c h a m b e r  a n d  t h e  o n e  c o n t a i n i n g  t h e  v e n t e d  s o u r c e  w i l l  

b e  r e t u r n e d  t o  t h e  o c e a n  f l o o r  a f t e r  s a m p l i n g  a n d  r e - s t o c k i n g  w i t h  b i o t a .  

I f  p l a n s  b e i n g  d e v e l o p e d  f o r  d i s s e c t i o n  of t h e  c o n c r e t i z e d  u n v e n t e d  s o u r c e  

a r e  a p p r o v e d  b y  t h a t  t i m e ,  t h e  t a s k  w i l l  b e  u n d e r t a k e n .  O t h e r w i s e  t h e  
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s o u r c e  w i l l  , b e  r e t u r n e d  t o  t h e  t e s t  a rea  u n t i l  a p l a n  h a s  r e c e i v e d  
a .. .. 

a p p r o v - 1 .  

D e v e l o p  a s c h e m e  t o g e t h e r  w i t h  c o l l e a g u e s  a t  t h e  S u b m a r i n e  L a b o r a t o r y  f o r  

e x p o s u r e  of GPHS i n  p e l a g i c  s e d i m e n t  a t  h i g h  p r e s s u r e s  a n d  s u b m i t  a 

p r o p o s a l  t o  OSNP t o  c a r , r y  o u t  t h e  p r o g r a m .  

R e f e r e n c e s .  

( 1 )  F o n e c o n  b e t w e e n  G .  M a t l a c k ,  Los Alamos N a t i o n a l  L a b o r a t o r y  on  29 J u n e  

1 9 8 3 .  

( 2 )  L. Brush . ,  E. B o s e p f l u g ,  J. K r u m h a n s l  a n d  R.  Merrill members  of t h e  

S u b s e a b e d  D i s p o s a l  P r o g r a m ,  S a n d i a  N a t i o n a l  L a b o r a t o r y ,  A l b u q u e r q u e ,  N e w  

M e x i c o .  

PROJECT STATUS REPORT 

As of L a b o r  C o n t r a c t s  

4 / 3 0  3 8 , 0 1 5  7 , 1 6 3  
3 / 2 8  5 5 , 8 2 1  7 , 1 6 4  
7 / 2  6 0 , 3 4 4  8 , 7 9 5  

Materials 

3 , 4 1 2  
3 , 399 
6 , 3 0 7  

4 

T r a v e l  B a l a n c e  

441 5 9 , 9 0 3  
706 5 1 , 6 7 8  

1 , 8 2 8  3 6 , 0 5 8  

I 
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TABLE 1. ANALYSIS o f  SEA CUCUMBERS and SEDIMENTS (PG/G) 
' t -" .. 

18 January 1983 Collection 

Sample 
Chamber 

Control Unvented Yen ted 

Sea Cucumber 0.8 0.4 2 . 1  
8 2.0 1.6 0.3 

1.7 0.9 2.3 
0.9 3.1 0.6 

Sediment 3.9 4.1 4.7 
2 . 3  
5.6 
1.6 
2.6 (Core 1) 
1.9 (Core 2 )  

I1 I1  

I1 11 

I 1  I1 

.. 

15 February 1983 Collectim Vented Chamber 

Sea Cucumbers Unexposed Sediment Sediment from Chamber 

i 2  3.3 
10 2.1 

e 2  2.1 
< 2  1.2 

< 1-2.0 

7 
1 0  
30 
41 
32 

<1-2 
<1-2 

96(Core 1-Lower) 
3 1 1 1  (Care -Upper 
17( Core 2-Lower) 

< I-Z(Core 2-Upper) 



Table 2. Major cation, su l fa te  and i r o n  contentrat ions, hydrogen-ion concentrations i n  
i n t e s t i  t i a l  waters and waters above the sediment interface, and temperature measurements. 

Element Concentration Compared t o  Copenhagen 
Seawater (%) 

Ca S r  I r e  so4 
(ppm) (pp m) 

RECOVERY SAMPLE DESCRIPTION CHAMBER pH c1 o/oo Na K Mg 
DATE 1982 #* 
14 Apr 1-From j u s t  above exposed 2 

source, which was l y i n g  
on top o f  the sand; 

, temp. = about 65OF 

II 2-From below source, water 
i s  brown; temp. = 79-85OF ' 2 

11 %From j u s t  below sand a t  
the edge o f  the cage 

2 

II 1-Surface seawater added 3 
t o  s t a r t  ex eriment; 
temp. 61-62 g F i n  sediments 

5 May 1-Seawater 'above unheated 1 
sediment. 

I 1  2-Pore water from unheated 1 
sediments; above 3" below 
sediment-water in ter face 

II 1-Seawater above hal f -bur ied 3 
source .r water appeared t o  
be bo i l i ng  

II 2-Second a l iquot  taken from 3 
same s i t e  

IO Aug 1-Pore water taken from d i r -  3 
ec t l y  above bur ied source; 
temp. 212-2130F 

8.23 

7.37 

8.17 

8.23 

8.25 

8.09 

7.82 

7.81 

7.81 

19.3k0.3 

19.0+0.1 

20.0k0.3 

19.4+0.1 

95+1 

95kl  

97+1 

94+1 

96+1 

93+1 

101+1 

look2 

i01+2 

92k1 93+1 

94+1 94+1 

96+1 96*1 

95+1 94kl  

97+1 96+1 

93+2 93+1 

100+1 102+1 

98i3 99+1 

101k2 10122 

95+1 93+1 c o . 5  ' 

9.6 

<O. 5 

93+2 95+1 

9721 97+1 

95+2 9721 <O. 5 

97+2 97+2 

96k l  96+2 

108kl 104+1 

2,570250 

2,550 

2,750 

105*1 102+1 



Element Concentration Compared t o  Copenhagen 
Seawater (%) 

t I 

( so4 
ppm) 

2,660 10 Aug 2-Second a l iquot  from same 3 7.78 19.OkO.l 95k1 96k1 97+2 10022 101+1 

I t  2,550 3-’Third a l iquot  from same 3 7.84 19.1k0.3 98k2 98k3 95k1 99k1 98+1 

II 2,900 4-Fourth a1 iquot taken 3 7.92 19.0k0.3 9823 98k2 99k3 98+1 99k1 

II 2,510 5-Pore water from edge o f  3 7.85 18.5k0.1 98+2 9921 99k1 98k3 96+1 

RECOVERY SAMPLE DE SCRI?TION CHAMBER pH ClO/oo I Na K Mg Ca S r  I 
#* DATE 1982 -- 

% 

s i t e  

s i t e  

from same s i t e  

the chamber; 
temp. = 65-66OF 

II 6-Second a1 iquot taken 
from same s i t e  3 7.81 19.3k0.2 97k1 98k3 97k2 97+2 98k1 2,800 

*Chamber 1 was a control,  and Chambers #2 and #3 housed the unvented and vented sources, respect ively.  



a .  View 1 

. _ _ _  . -  

b .  View 2 

F i g u r e  1. Appearance o f  t h e  c o n c r e t i z e d  h e a t  source  a f t e r  13 months o f  
immers ion  (Recovery 5 /17 /83 ) .  
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memorandum Los Alamos National Labmatory 
Los Alamos.New Mexico 87545 

, DATE. August 15, 19d3 

MAIL STOPITELEPHONE: p229/4127 

SYMBOL HSE-1-83-189A I \  
SUBJECT Pu-2 8 SHIPhENT P / 

Roy Zocher, 4731, MST-5, &730, called about the shipment of the 62.SW 
z a s P ~  Ir clad heat source (-1259, -1d26.25 Ci based on 80g 238 and 14.61 
Ci,/g) surrounded by a sample of sea water and sediment from San Uiego to 
Los Alamos via SST ("Highway Controlled Quantity" Yellow 1 1 1  labels) 
Fissile Class 1 1 1  proposed with T. I based on radiation. 

You had been contacted by someone previously on this shipment and had 
contacted Ed Barraclough in the DOE. I don't know of any final 
arrangements made subsequent to those discussions, but you may have made 
some recommendations I'm not aware of. 

In the meantime, after talking to Ed about the Dick Maltrud 3 H  shipment 
to Boston, I asked him again about the z 3 r P ~  shipment. He said he 
really didn't have any bright ideas on what the experiment can be 
packaged in, however, since an SST would be used, ne was open to any 
reasonable approach, one that would satisfy in principle at least, the 
safety accorded by standard type 8 containment. (satisfying the 
Hypothetical accident test conditions) 

20y has proposed using the Savannah River 5320-1 with sturdy standard 
(already on the shelf) internal containers. -el certain Ed will buy 
off on this proposal for several reasons -- 

It is an existing DOE (AEC at the time) Certificate of Compliance 
container approved for 4-2209 of the z3sPu isotope high intensity 
heat sources. 

1. 

( 7 x  what he wants to send) 

2. Ed feels confident with the primary iridium .encapsulation 

I asked Roy to develop his proposal further by detailing the contents 
and complete containment he plans to utilize and submit this in writing 
to Ed Barraclough in ABQ for approval. I suspect the DOE 
will issue an AL waiver number on the 5320-1. 

regardless of the additional containment. 
, 

If approved, 
\ 

XC: Roy Zochep;. MSF-5, IW-G730? \- 

, .  w/2 attach.(5320-I; DGE 5480.1 Chg. 3, 5-1-81)- . -  
Ethel Campbell, MAT-DO, MS-P274 
File 
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DOE 5480.1 Chg 3 
5-1 -81 

(I .' 

f 

I 11-19 

o f  the package, whichever i s  greater. The load shal l  be applied 
during a period o f  24 hours, uniformly against the top and bottom o f  
the package i n  the posi t ion i n  which the package would normally be 

.. transported. 

-HETICAL ACCIDENT CONDITIONS. The fol1 owing hypothetical accident 
t es t  conditions are t o  be applied sequentially, i n  the order indicated, 
t o  

a. 

b. 

C. 

determine t h e i r  cumulative e f fec t  on a package o r  array o f  packages: 

Free Dro . A free drop through a distance of 30 feet  onto a f l a t  

pos i t ion fo r  which maximum damage i s  expected. 

Puncture. A f ree  drop through a distance o f  40 inches s t r i k i n g  i n  
a posi t fon f o r  which maximum damage i s  expected, the top end o f  a 
ver t i ca l  cy l indr ica l  m i ld  steel bar mounted on an essent ia l ly  
unyielding horizontal surface. The bar shal l  be 6 inches i n  diameter, 
with the top horizontal and i t s  edge rounded t o  a radius o f  not more 
than 1/4 inch, and o f  such length as to.cause maximum damage t o  the 
package, but not less than 8 inches long. The long axis of the bar 
shal l  be perpendicular t o  the unyielding horizontal surface. 

+ essent a l y  unyielding horizontal surface, s t r i k i n g  the surface i n  a 

Thermal. Exposure t o  a thermal t e s t  i n  which the heat input t o  the  
package i s  not less tha t  tha t  which would resu l t  from exposure o f  
the whole package t o  a rad iat ion environment o f  1475 degrees 
Fahrenheit f o r  30 minutes wi th  an emissivity coe f f i c ien t  o f  0.9, 
assuming the surfaces o f  the package have an absorption coef f ic ient  
o f  0.8. The package shal l  not be cooled a r t i f i c i a l l y  u n t i l  3 hours 
a f t e r  the t e s t  period unless it can be shown tha t  the temperature on 
the inside o f  the package has begun t o  f a l l  i n  less than.3 hours. 

Water Immersion ( f i s s i l e  material packages only). 
water t o  the extent tha t  a l l  portions of  the package t o  be tested 
are under a t  leas t  3 feet  o f  water f o r  a period o f  not less than 8 

Imnersion i n  

13. 

14. 

@ '  

TRANSPORT GROUZNG OF RADIONUCLIDES. These group1 ngs shal l  be i n  
accordance with the Code of Federal' Regulations, T i t l e  49, Part 173.390. 

TESTS FOR SPECIAL FORM MATERIAL. 

a. Free Dro . A free drop through a distance o f  30 feet  onto a f l a t  
d l y  unyielding horizontal suTface, s t r i k i n g  the surface i n  
such a pos i t ion as t o  su f fe r  maximum damage. 

b. Percussion. Impact o f  the f l a t  c i r cu la r  end o f  a 1 inch diameter 
steel  rod weighing 3 pounds, dropped through a distance o f  40 
inches. The capsule o r  material shal l  be placed on a sheet o f  
lead, o f  hardness number 3.5 t o  4.5 on the Vickers scale, and not 
more than 1 inch thick, supported by a smooth essent ia l ly  
unyielding surface. 

, ... ..... . 
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. JS. ATOMIC ENERGY COMMISSION 

CERTIFICATE OF COMPLIANCE 
For R d i w c t i u  MatrrNla P a c k a m  

i/ ': . .  

I 
. Form'fiAECbl B 

, ( 1 2 - 7 3 )  
10 CFR ? I  

AECM 5201  

- 4 
la .  Certificate Number' 1 b. Revision No. 

USA/.S 32 O-l/BLF (DOE-SR 1 
Id. Peg0 NO. I le .  Total No. Paps. lc. Package Iden 

1 2 

4. CONDITIONS 
This certificate IS condi!ional upon the fulfilling of the rcquiremnts of Subprrt 0 of 10 CFR 71, ea rpplicable. and ths conditions rw:ifierl 

(1 ) Prepared by (Name end addmssl: 

E.,. I. du Pont d e  Nemours and Co. 
Atonic  Energy Div i s ion  
Wilmington, DE 19898 8 

in item 5 below. 

5. Description of Packaging and Authorized Contents. Model Number, Fissile Clara. Other Conditions. and Roferenwr: 

(2) Titloand Identif iation of repon of rppl iat ion: 13) 0s:e: 

Safe ty  Ana lys i s -Repor t  f o r  Packaging 
PISA Shipping Container  . 

Revision 1 

No-~~err;ler 1978 I- 
DPST-78-124-1 

The PISA Shipping Cask i s  a converted 238Pu oxide' sh ipping  cask  (SP 5320) wi th  new 
containment v e s s e l s  and a new impact  absorber .  Two models of t h e  o r i g i n a l  o a t e r  
s h e l l  of t h e  s h i e l d  t ank  w i l l  be  used. 
a 12-in. aluminum p i p e  f o r  t h e  s h i e l d  t ank  and t h e i r  loaded weights  are 286 l b s .  
and 317 l b s .  r e s p e c t i v e l y .  
p ro t ec t ed  by an expanded me ta l  sc reen .  The secondary con ta ine r  i s  a s t a i n l e s s  
s t e e l  weldment s ea l ed  by a buna 14 O-ring and a " f l e x i t a l l i c "  gaske t .  
secondary c o n t a i n e r  i s  p r e s s  f i t t e d  i n  t h e  s h i e l d  t ank  and secured by a s i n g l e  
3 /4  i n .  capscrew. 
con ta ine r .  
seal-welded w i t h  f u l l  p e n e t r a t i o n  welds a t  bo th  ends. 

The r a d i a t i o n  l e v e l  of t h e  loaded cask  l i m i t s  t h e  shipments t o  F i s s i l e  Class  
I11 and l i m i t s  t h e  number of casks  i n  a shipment t o  t en  (10) o r  less. 

(Continued) , 

Modal C and model D u t i l i z e s  a 10-in. and 

Cooling f i n s  on t h e  aluminum ou te r  s h e l l  are  

The 

U p t o  fou r  primary c o n t a i n e r s  a re  placed i n  t h e  secondary 
The primary c o n t a i n e r  i s  a s t a i n l e s s  s t ee l  c y l i n d r i c a l  weldnent 

,, 

-3 

--- -__ --_ 
-- CI Daw of Issuance 1 / 1 2  / 7 9 I 6b Expiration Dale N/A 
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more than  f o u r  h igh  i n t e n s i t y  hea t  sources .  
p re s sed  plutonium oxide ,  a t  80  t o  85% of t h e  t h e o r e t i c a l  d e n s i t y ,  
encapsula ted  i n  an  i r id ium sphere  as d e s c r  b d i n  t h e  SARP. Each 
sphe re  c o n t a i n s  a maximum of 220 grams of 138Pu i so tope .  The i s o t o p i c  
con ten t  of 238Pu w i l l  r ange  between a minimum of 75 and a maximum of 
100 weight pe rcen t .  Each i r id ium sphe re  i s  supported by s o l i d  g r a p h i t e  . I 

which i s  cushioned i n s i d e  i t s  s t a i n l e s s  s t e e l  primary con ta ine r .  

The primary c o n t a i n e r  can no t  be used f o r  sh ipp ing  beyond one 
a f t e r  s e a l i n g  due t o  t h e  p re s su re  bui ldup  from t h e  decay of 238Pu 
and t h e  r ise  i n  temperature  of -the con ta ine r .  

The au tho r i zed  con ten t s  of each package s h a l l  c o n s i s t  of no 
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U.S. DEPARTMENT OF ENERGY 
ALBUQUERQUE OPERATIONS OFFICE 

\TE - c  
/ I  

ATTN - LYTO OF WOR: ELB memorandum 
SUBJECT: Shipment of Heat Source. Reference memo of September 16, 1983, from R. Zocher, 

MST-5, t o  P. M. Ramey, AL/OSD, on above sub jec t .  
n 

TO: John Ramsey, T r a f f i c  Manager, MAT-14, LANL 

This is  your approval  t o  sh ip  an encrusted plutonium hea t  source i n  t h e  con- 

f i g u r a t i o n  descr ibed i n  referenced memo. 

will be  r e s t r a i n e d  i n  t h e  inne r  conta iner  by use of steel wool packing o r  

crumpled aluminum f o i l  as discussed between E. Barraclough and R. Zocher. 

We a lso  expect t h a t  t h e  hea t  source 

7 
Approval number f o r  t h i s  shipment is AL-L45. 
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Operat ional  Sa fe ty  Divis ion 

cc : 
N. King, HSE-1, LANL 
R. Zocher, MST-5, 
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NAVAL OCEAN SYSTEMS CENTER 
INFORMAL QUARTERLY PROGRESS REPORT 

Fourth Quarter 1983 

NOSC/DOE ENVIRONMENTAL TEST PROGRAM I 
I 
I INTRODUCTION 

The Director, Space and Terrestrial Systemand Projects Division (STDS) 

Department of Energy (DOE) has tasked the Naval Ocean Systems Center 

(NOSC) to conduct an experimental response and effects program. The 

specific tasks for FY 1 9 8 3  are: 

TASK 1. Examine two iridium-clad capsules, and material recovered from , 

their immediate vicinity, on a tri-monthly basis. 

TASK 2 .  Apply for a modification in the Nuclear Regulatory Commission 

license t y  permit emplacement o f  three vented General Purpose heat 

sources at San Clemente Test Site. 

TASK 3 .  Search for available sources and secure red-clay, calcareous 

and siliceous sediments derived from the deep ocean. 

s TASK 4 .  Complete arrangements to afford initiation early in FY 1984 the 

study of GPHS in sediments characteristic of the deep ocean. 

TASK ' 5 .  Provide . the Space and Terrestrial Systems and Projects 

Division, DOE, with quarterly progress reports. 

This report covers the activities for the fourth quarter o f  FY 1983.  
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TASK 1. T h e  p l u t o n i u m  a n a l y s e s  o f  s e d i m e n t s  r e c o v e r e d  o n  1 7  May f r o m  t h e  

q u a n t i t i e s  o f  p l u t o n i u m  t h a t  f e l l  o u t s i d e  o f  t h e  r a n g e  f o r  b a c k g r o u n d .  

T h e s e  d a t a  s u g g e s t e d  t h a t  p l u t o n i u m  may b e  d i f f u s i n g  t h r o u g h  t h e  GPHS 
I 

c o n t r o l  a n d  t w o  e x p e r i m e n t a l  t e s t  c h a m b e r s  a n d  s e a  c u c u m b e r s  f r o m  t h e  

e x p e r i m e n t a l  c h a m b e r s  a p p e a r  i n  T a b l e  1. A s  < d e s c r i b e d  i n  t h e  p r e v i o u s  . 

q u a r t e r l y  r e p o r t ,  o w i n g  t o  c o r r o s i o n ,  t h e  f l a n g e  o n  t h e  c o n t r o l  c h a m b e r  

f a i l e d .  I n  t h e  a t t e m p t e d  r e c o v e r y ,  t h e  c o n i c a l  c o v e r  was s h e a r e d  f r o m  

t h e  b a s e  a s  t h e  c h a m b e r  f e l l  t o  t h e  s e a  f l o o r ,  a n d  t h e  o r g a n i s m s  t o g e t h e r  

w i t h  a m a j o r  f r a c t i o n  o f  t h e  s e d i m e n t  were l o s t .  

T h e  v a l u e s  f o r  t h e  s e d i m e n t  r e c o v e r e d  f r o m  t h e  c o n t r o l  c h a m b e r  a s  w e l l  

a s  t h e  s e d i m e n t  a n d  o r g a n i s m s  f r o m  t h e  c h a m b e r  h o l d i n g  t h e  u n v e n t e d  

s o u r c e  f a l l  w i t h i n  t h e  l i m i t  o f  b a c k g r o u n d  l e v e l s .  T h e  r a n g e  o f  a l l  

v a l u e s  a c q u i r e d  t o  d a t e  f r o m  t h e s e  t w o  c h a m b e r s  e x t e n d s  f r o m  0.4-9.5 p g / g  

f o r  s e d i m e n t  a n d  0.4-13.8 p g / g  f o r  t h e  s ea  c u c u m b e r .  T h e  mean a n d  

s t a n d a r d  d e v i a t i o n  a r e  4 . 0 k 3 . 2  a n d  2 . 5 ~ 2 . 6  p g / g ,  r e s p e c t i v e l y .  T h e s e  

v a l u e s  were d e r i v e d  f r o m  a t o t a l  o f  1 7  s e d i m e n t  a n d  3 4  s e a  c u c u m b e r  

, d e t e r m i n a t i o n s .  T h e  v a l i d i t y  o f  t r e a t i n g  t h e s e  d a t a  a s  a s i n g l e  
, 

p o p u l a t i o n  was e s t a b l i s , h e d  s t a t i s t i c a l l y .  

I A s  o b s e r v e d  o n  p r e v i o u s  o c c a s i o n s ,  t h e  c o n c e n t r a t i o n  o f  p l u t o n i u m  i n  a 

n u m b e r  o f  t h e  s e d i m e n t  s a m p l e s  r e m o v e d  f r o m  t h e  ‘ chamber  c o n t a i n i n g  t h e  ’ 

v e n t e d  s o u r c e  e x c e e d e d  t h e  n o r m a l  r a n g e .  F u r t h e r ,  f o r  t h e  f i r s t  t i m e  

v e n t  t o  t h e  e n v i r o n m e n t .  A c c o r d i n g l y ,  t e s t i n g  a t  t h e  i n  s i t u  s i t e  was t o  

b e  t e r m i n a t e d  u p o n  t h e  r e c o v e r y  of  t h i s  c h a m b e r  f o r  r o u t i n e  e x a m i n a t i o n  
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i n  A u g u s t .  H o w e v e r ,  i t  i s  e m p h a s i z e d  t h a t  i n  o n e  s a m p l e  c o l l e c t i o n  p e r i o d  

(18 J a n u a r y  1983) a l l  o f  t h e  s e d i m e n t s  a n a l y z e d  were w i t h i n  t h e  n o r m a l  

r a n g e ;  t h e r e f o r e  t h e  i n t e r p r e t a t i o n  o f  t h e s e  d a t a  i s  e x p r e s s e d  o n l y  

t e n t a t i v e l y .  

T h e  t h r e e  c h a m b e r s  were r e m o v e d  f r o m  t h e  o c e a n  f l o o r  o n  7 A u g u s t .  

S a m p l i n g  o f  t h e  c o n t e n t s  f rom.  e a c h  c h a m b e r ,  p h o t o g r a p h y  a n d  r e - s t o c k i n g  

p r e p a r a t o r y  t o  r e - i m m e r s i o n  p i - o c e e d e d  i n  t h e  u s u a l  m a n n e r .  H o w e v e r ,  t h e  

v e n t e d  GPHS, a t  t h e  c o n c l u s i o n  o f  e x a m i n a t i o n ,  w a s  t r a n s f e r r e d  t o  a 

p l a s t i c - l i n e d  5 5 - g a l  d r u m  t h a t  c o n t a i n e d  a 6 - i n  t h i c k n e s s  o f  S a n  C l e m e n t e  

i 

c 

I s l a n d  s e d i m e n t .  The  s o u r c e  was e m b e d d e d  i n  t h e  s e d i m e n t  a n d  f i n a l l y  

c o v e r e d  w i t h  a b o u t  2 5  g a l  o f  seawater .  T h e  d rum i s  c o n t a i n e d  w i t h i n  a 

s e c u r e  a r e a  a t  S a n . . C l e m e n t e  I s l a n d  p e n d i n g  a r r a n g e m e n t s  f o r  s h i p m e n t  t o  

LANL f o r  p o s t - e x p o s u r e  a n a l y s i s .  I t  s h o u l d  b e  r e m a r k e d  t h a t  t h e  

t e m p e r a t u r e  o f  t h e  s eawa te r  i n  t h e  d r u m  h a s  p a r a l l e l e d  t h e  a m b i e n t  

t e m p e r a t u r e  s i n c e  t h e  t i m e  o f  s t o r a g e .  

, 
Two v i e w s  o f  e a c h  o f  t h e  c o n c r e t i z e d  s o u r c e s  a p p e a r  i n  F i g u r e s  1 a n d  2 .  

E a c h  i s  o f  t h e  same s p h e r i c a l  s h a p e  a n d  s i z e  a n d  e a c h  m a n i f e s t s  i r r e g u l a r  

f i n e  c r a c k s .  I n  t h e  p a s t  c r a c k s  t h a t  were c h a r a c t e r i z e d  a s  f u r r o w s  

a p p e a r e d  o n l y  o n  t h e  s u r f a c e  o f  t h e  v e n t e d  s o u r c e ,  a n d  t h e y  were 

I 

' c o n s i d e r a b l y  b r o a d e r - i n  d i m e n s i o n .  

By w a y ' o f  r e v i e w ,  t h e  v e n t e d  s o u r c e  v e r y  n e a r l y  a t t a i n e d  i t s  f i n a l  s i z e  

a n d  s h a p e  w i t h i n  t h e  f i r s t  m o n t h  o f  i m m e r s i o n .  T h e  v i s u a l l y  o b s e r v a b l e  

c h a n g e s  t h a t  o c c u r r e d  a f t e r  t h a t  t i m e  c o n s i s t e d  o f  g r e a t e r  s p h e r i c i t y  a n d  

t h e  d e v e l o p m e n t  o f  f u r r o w s  o n  a s e g m e n t  o f  t h e  s u r f a c e .  T h e  l a t t e r  e v e n t  

- 3 -  
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a t  some t i m e  i n  t h e  i n t e r v a l  o f  2 .5-6  m o n t h s  f o l l o w i n g  t h e  

i n i t i a l  i m m e r s i o n .  ( S e e  F i g u r e  1 ,  S e c o n d  Q u a r t e r l y  R e p o r t ,  FY 1983) .  

W h e t h e r  t h e  f i n e  c r a c k s  n o t e d  i n  t h e  f i n a l  r e c o v e r y  r e p r e s e n t  new 

f e a t u r e s ,  a n d  t h e r e b y  i m p l y  o b l i t e r a t i o n  o f  t h e  p r e - e x i s t i n g  f u r r o w s ,  o r  

a r e  t h e  r e s u l t  o f  n a r r o w i n g  o f  t h e  d i s t a n c e  b e t w e e n  t h e  w a l l s  o f  t h e  

f u r r o w s  i s  n o t  e s t a b l i s h e d .  I n  e i t h e r  case t h e  o b s e r v a t i o n s  i n d i c a t e  

t h a t  t h e  s u r f a c e  o f  t h e  c o n c r e t i z e d  mass i s  n o t  i n  a s t a t i c  c o n d i t i o n  

e v e n  a f t e r  16  m o n t h s  o f  i m m e r s i o n .  

To  b e  n o t e d :  a f t e r  e a c h  i n s p e c t i o n  t h e  v e n t e d  GPHS was embedded  i n  t h e  

s e d i m e n t  p r i o r  t o  r e p l a c e m e n t  i n  s i t u .  T h u s  w i t h  t h e  e x c e p t i o n  o f  t h e  

b r i e f  p e r i o d  o f  t ime  when t h e  s o u r c e  was p h o t o g r a p h e d  i n  a b e a k e r  t h a t  

c o n t a i n e d  water a t  a t e m p e r a t u r e  o f  a b o u t  20 C . ,  t h e  t h e r m a l  e n v i r o n m e n t  

a t  t h e  s u r f a c e  o f  t h e  c o n c r e t i o n  w a s  u n i f o r m l y  100 C ,  T h i s  c o n s t a n t  

c o n d i t i o n  was p r o b a b l y  r e s p o n s i b l e  f o r  t h e  r e l a t i v e l y  s t a b l e  

c o n f i g u r a t i o n  o f  t h e  c o n s o l i d a t e d  mass s u r r o u n d i n g  t h e  c a p s u l e .  
! 

By c o n t r a s t ,  t h e  u n v e n t e d  GPHS was p o s i t i o n e d  o n  t h e  s u r f a c e  o f  t h e  

s e d i m e n t  a f t e r  e a c h  i n s p e c t i o n  ( e x c e p t  f o r  t h e  l a s t  i n  s i t u  

e m p l a c e m e n t ) .  As a s o n s e q u e n c e  o f  t h i s  p r o c e d u r e '  f o o t - l i k e  p r o j e c t i o n s  

. of  h a r d e n e d  s e d i m e n t  d e v e l o p e d  t h a t  p e n e L t r a t e d - - - i n t o  t h e  s e d i m e n t a r y  

c o l u m n .  I n  a d d i t i o n ,  o n  t h e  o c c a s i o n  o f  t h e  f o u r p h  r e c o v e r y  ( 6 - m o n t h s  

a f t e r  t h e  i n i t i a l  i m m e r s i o n )  a s i z a b l e  f r a c t i o n  o f  t h e  c o n c r e t i z e d  m a t t e r  

n o t  t h e r m a l l y  p r o t e c t e d  by  s e d i m e n t  h a d  f r a g m e n t e d  t o  e x p o s e  t h e  b a r e  

i r i d i u m  c l a d .  W i t h  t i m e  t h i s  d e n u d e d  a r e a  b e c a m e  c o v e r e d  t o  some e x t e n t  

w i t h  a w h i t e  c a l c a r e o u s - l i k e  d e p o s i t  w h i c h  may h a v e  b e e n  d e r i v e d  f r o m  

, 
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s e a w a t e r  by  t h e  p r e c i p i t a t i o n  o f  i t s  a l k a l i n e  e a r t h  c o n s t i t u e n t s .  T h i s  

d e p o s i t  was a d m i x e d  w i t h ’  s a n d  g r a i n s  t h a t  were c a r r i e d  i n t o  t h e  wa te r  

c o l u m n  by wave  a c t i o n  a n d  u l t i m a t e l y  s e t t l e d  o n  t h e  s o u r c e .  I n  t h e  

e x p o s u r e  p e r i o d  18 J a n u a r y  t o  1 7  May 1983,  a n  i n t e r v a l  d u r i n g  w h i c h  t h e  

I 

t e s t  a r e a  w a s  e x p o s e d  t o  u n u s u a l  s t o r m  s u r g e s ; a  c o n s i d e r a b l e  q u a n t i t y  o f  

s i l t  a n d  s a n d  h a d  e v i d e n t l y  d i f f u s e d  i n t o  t h e  e x p o s u r e  c h a m b e r .  As a 

r e s u l t  a p r o n o u n c e d  i n c r e m e n t a l  q u a n t i t y  o f  m a t e r i a l  was i n c o r p o r a t e d  i n  

t h e  c o n c r e t i o n .  H o w e v e r ,  t h e  u l t i m a t e  s i z e  a n d  s h a p e  d e v e l o p e d  o n l y  

a f t e r  t h e  s o u r c e  was f u l l y  e m b e d d e d  i n  s e d i m e n t  o n  1 7  May ( F i g u r e  1 ) .  T h e  

a p p e n d a g e ,  s e e n  i n  V i e w  2 o f  t h i s  f i g u r e ,  r e p r e s e n t s  o n e  o f  t h e  

p r e v i o u s l y  f o r m e d  f o o t - l i k e  p r o t r u s i o n s  a r o u n d  w h i c h  t h e  c o n c r e t i o n  h a s  

f o r m e d .  

TASK 2 .  T h e  d i r e c t i o n  o f  f u t u r e  w o r k  i s  n o t  f i r m l y  e s t a b l i s h e d ;  

t h e r e f o r e  N R G  l i c e n s e  m o d i f i c a t i o n  h a s  n o t  b e e n  r e q u e s t e d .  

TASK 3 .  N o - a c t i o n  t a k e n  i n  t h i s  q u a r t e r .  

TASK 4 .  C o m p l e t e d  a d r a f t  p r o p o s a l  o n  t h e  s t u d y  o f  GPHS i n  t h e  p r e s e n c e  

o f  a u t h e n t i c  d e e p  sea  s e d i m e n t s  a n d  s e a  water  a t  e l e v a t e d  p r e s s u r e .  

TASK--5. T h i s  r e p o r t  s a t i s f i e s  t h e  r e q u i r e m e n t s  u p  t o  30 S e p t e m b e r  1983. 

PLANS FOR THE NEXT PERIOD. T h e  v e n t e d  h e a t  s o u r c e  w i l l  b e  p a c k a g e d  a n d  

s h i p p e d  t o  LANL a n d  i n  s u c h  c o n d i t i o n  t h a t  t h e  m i n e r a l o g i c a l  i n t e g r i t y  o f  

i t s  c o n c r e t i o n  w i l l  b e  m a i n t a i n e d .  T h e  u n v e n t e d  h e a t  s o u r c e  w i l l  b e  

r e c o v e r e d , - e x a m i n e d  a n d  r e - e m p l a c e d .  A p r o j e c t  p r o p o s a l  f o r  f u t u r e  w o r k  

w i l l  b e  s u m i t t e d  f o r  c o n s i d e r a t i o n .  
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2 4 . 3  
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I :  

. .  

.~ 

32 
5 2  
96  
7 1  
4 5  
1 4  

6 9  ( C o r e  1 ,  
35 ( C o r e  1 ,  
55  (Core  2 ,  
1 9  ( C o r e  2 ,  

6 . 1  
u p p e r )  : 
l o w e r )  
u p p e r )  
l o w e r )  

.. 

, 





F i g u r e  2 

.. 

a. View 1 

b .  View 2 

Appearance o f  t h e  ven ted  C o n c r e t i z e d  h e a t  s o u r c e  a f t e r  1 6  months 

o f  immersion (Recovery 8/7/83). 
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INTRODUCTION . 

T h e  D i r e c t o r ,  S p a c e  a n d  T e r r e s t r i a l  S y s t e m  a n d  P r o j e c t s  D i v i s i o n  

S e c o n d  Q u a r t e r  1984 

NOSC/DOE ENVIRONMENTAL. TEST PROGRAM 

(STDS) ,  D e p a r t m e n t  o f  E n e r g y  ( D O E )  h a s  t a s k e d  t h e  N a v a l  O c e a n  

S y s t e m s  C e n t e r  (NOSC)  t o  c o n d u c t  a n  e x p e r i m e n t a l  r e s p o n s e  a n d  

e f f e c t s  p r o g r a m .  

T h e  s p e c i ' f i c  g o a l s  f o r  FY 1984 a r e :  

1. R e c o v e r ,  e x a m i n e ,  p h o t o g r a p h ,  a n d  r e - e m p l a c e  a c o n t r o l  c h a m b e r .  

a n d  a c h a m b e r  c o n t a i n i n g  a n  u n v e n t e d  GPHS a t  t h e  S a n  C l e m e n t e  

I s l a n d  T e s t  S i t e  o n  a q u a r t e r l y  b a s i s .  A t  t h e  ti,me o f  r e c o v e r y  

c o l l e c t  s e d i m e n t  a n d  sea c u c u m b e r  s a m p l e s  f r o m  t h e  e x p e r i m e n t a l  a n d  

c o n t r o l  c h a m b e r  f o r  p l u t o n i u m - 2 3 8  a n a l y s i s .  

2 .  P r e p a r e  a p r o p o s a l  f o r  f u t u r e  work c o n c e r n i n g  t h e  s t u d y  o f  

GPHS i n  d e e p  sea s e d i m e n t s  a t  e l e v a t e d  p r e s s u r e .  

3. P r o v i d e  t h e  S p a c e  a n d  T e r r e s t r i a l  S y s t e m s  

D i v i s i o n  w i t h  q u a r t e r l y  r e p o r t s .  

T h i s  r e p o r t  c o v e r s  t h e  a c t i v i t i e s  f o r  t h e  s e c o n d  

1984. 

a n d  P r o j e c t s  

q u a r t e r  of FY 
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PROGRESS 
I -  

T h e  c o n c e n t r a t i o n  o f  p l u t o n i u m  i n  s e d i m e n t s  r e m o v e d  f r o m  t h e  

e x p e r i m e n t a l  a n d  c o n t r o l  e x p o s u r e  c h a m b e r s  o n  16 November  1983 was 

0.73 a n d  0.37 p g / g ,  r e s p e c t i v e l y .  

T h e s e  t w o  c h a m b e r s  were r e c o v e r e d  a g a i n  o n  15 F e b r u a r y .  S e d i m e n t  

s a m p l e s  were c o l l e c t e d  a n d  s e n t  t o  LANL f o r  a n a l y s i s .  H o w e v e r ,  s e a  

c u c u m b e r s  e m p l a c e d  w i t h i n  t h e  c h a m b e r s  a t  t h e  b e ' g i n n i n g  of t h e  

e x p o s u r e  p e r i o d  ( 1 6  N o v e m b e r )  were a b s e n t .  T h i s  d i s a p p e a r a n c e  h a s  

o c c u r r e d  i n  t h e  l a s t  t w o  r e c o v e r i e s ,  w h i l e  a t  p r e v i o u s  t i m e s  t h e  

f u l l  comp1e.ment  of  t h e s e  o r g a n i s m s  was c o l l e c t e d  r e g u l a r l y .  

T h i s  c i r c u m s t a n c e  may b e  r e l a t e d  t o  r e p l a c e m e n t  o f  t h e  l o w e r  

s e c t i o n s  o f  t h e  e x p o s u r e  c h a m b e r s  w i t h  o n e s  i n  w h i c h  s t a i n l e s s  

s t e e l  ( s e e  D r a w i n g )  was s u b s t i t u t e d  f o r  t h e  e x i s t i n g  m i l d  s t e e l .  

T h e  r e p l a c e m e n t  t o o k  p l a c e  o n  7 A u g u s t  1983 w h i c h  was t h e  s t a r t  o f  

t h e  p r e v i o u s  e x p o s u r e  p e r i o d .  ~ T h i s  c h a n g e  was r e g a r d e d  a s  

e s s e n t i a l  s i n c e  t h e  m i l d  s t e e l  was u n d e r g o i n g  m a r k e d  g a l v a n i c  . 

c o r r o s i o n  a n d  o n  t h a t  a c c o u n t  p r e s e n t e d  a s a f e t y  h a z a r d  d u r i n g  t h e  

r e c o v e r y  o p e r a t i o n .  H o w e v e r  t h e  m o r e  n o b l e  s t a i n l e s s  s t e e l  may . 

r e s u l t  i n  a n  a c c e l e r a t e d  d i s s o l u t i o n  of t h e  c o p p e r ,  of  w h i c h  t h e  

c a n o p y  o f  t h e  c h a m b e r  i s  c o n s t r u c t e d ,  a n d  t h e r e b y  e s t a b l i s h  a t o x i c  

e n v i r o n m e n t .  T o  o b v i a t e  t h i s  p o s s i b l e  s o u r c e  of d e l e t e r i o u s n e s s ,  

s t a i n l e s s  s t e e l  c a n o p i e s  h a v e  s i n c e  b e e n  c o n s t r u c t e d  ( see  D r a w i n g )  

a n d  t h e s e  w i l l  b e  i n s t a l l e d  i n  l i e u  of c o p p e r  a t  t h e  t ime  o f  t h e  

n e x t  r e c o v e r y .  

< 
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Two p h o t o g r a p h s  o f  t h e  u n v e n t e d  c o n c r e t i z e d  h e a t  s o u r c e  a p p e a r  i n  

F i g u r e  1. By c o n t r a s t  w i t h  i t s  p r e v i o u s  a p p e a r a n c e ,  t h e  c o n c r e t i o n  

is* m o r e  n e a r l y  s p h e r i c a l .  F u r t h e r m o r e ,  t h e  d i a m e t e r  i n c r e a s e d  by 

0 . 2 5  i n c h e s  w i t h  a r e s u l t a n t  t y p i c a l  d i m e n s i o n  ( 2 . 5  i n c h e s ) .  T h e s e  

m o d i f i c a t i o n s  i n  c d n f i g u r a t i o n  a g a i n  p o i n t  t o  t h e .  d y n a m i c  n a t u r e  o f  

t h e  p r o c e s s  t h a t . o c c u r s  i n  t h e  n a t u r a l  marin'e e n v i r o n m e n t .  

B o t h  c h a m b e r s ,  we.re s t o c k e d  w i t h  sea  c u c u m b e r s  ' p r i o r  t o  t h e i r  

r e t u r n  t o  t h e  o c e a n  f l o o r .  

T h e  c o n c r e t i z e d  v e n t e d  h e a t  s o u r c e  s h i p p e d  t o  LANL o n  26  November  

1983 was r e m o v e d  f r o m  i t s  s h i p p i n g  c o n t a i n e r  o n ,  2 9  M a r c h  a n d  

t r a n s f e r r e d  t o  a v e s s e l  c o n t a i n i n g  -a  l e v e l  of  d i s t i l l e d  water  s u c h  

t h a t  i m m e r s i o n  was c o m p l e t e .  I n  t h i s  m a n n e r  t h e  t e m p e r a t u r e  of  t h e  

s p e c i m e n  was m a i n t a i n e d  b e l o w  t h a t  w h i c h  may i n d u c e  c h a n g e s  i n  t h e  

m i n e r a l o g y  of t h e  d e p o s i t .  U n d e r  t h e s e  c o n d i t i o n s  t h e  a c c r e t e d  , 

mass was s e p a r a t e d  f rom t h e  GPHS f o r  s u b s e q u e n t  s t u d y .  T h e  w o r k  

i n v o l v e d  i n  t h i s  p r o c e s s  was p e r f o r m e d  by  D. P a v o n e  (LANL) a n d  h e ,  

t o g e t h e r  w i t h  t h e  a s s i s t a n c e  of L . B e r g a m o ,  a l s o  p h o t o g r a p h i c a l l y  

r e c o r d e d  t h e  e v e n t s  - d u r i n g  t h e  c o u r s e  of t h i s  o p e r a t i o n .  ( C o p i e s  

o f  t h e s e  p h o t o g r a p h s  were n o t  a v a i l a b l e  a t  t h e  t i m e  of t h i s  

w r i t i n g ) .  

The s i z e ,  s h a p e  a n d  s h a d i n g s  of  t h e  s p e c i m e n  c o m p a r e d  i n  g e n e r a l  

w i t h  i t s  a p p e a r a n c e  when l a s t  v i e w e d  o n  13 O c t o b e r  1983 ( s e e  F i g u r e  

1 F i r s t  Q u a r t e r  R e p o r t ,  1984) .  However  a number  of  c r a c k s ,  a b o u t  
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0 .1  i n c h  i n  w i d t h ,  h a v e  s i n c e  d e v e l o p e d .  Upon r o t a t i o n  o f  t h e  

s a m p l e  i n  t h e  c o n t a i n e r  a s e c t i o n  c o m p r i s i n g  a b o u t  10% o f  t h e  

s u r f a c e  a r e a  of t h e  d e p o s i t  d e t a c h e d  s p o n t a n e o u s l y .  I t s  t h i c k n e s s  

I -  

was . u n i f o r m  a n d  e s t i m a t e d  t o  b e  a b o u t .  0 .25  i n c h .  By p r y i n g  g e n t l y  

t h e  r e m a i n d e r  o f  t h i s  r i n d  was r e m o v e d  i n  10 a d d i t i o n a l  s e c t i o n s  of 

. v a r y i n g  s i z e  b u t  o f  t h e  same t h i c k n e s s .  

T h e  u n d e r l y i n g  c o r e  was 2 i n c h e s  i n  d i a m e t e r  a n d  i t s  s u r f a c e  

t e x t u r e  w a s  r o u g h .  Two p a r a l l e l  i n c i s i o n s  a n d  a n o t h e r  two 

p e r p e n d i d u c l a r  t o  t h e m  t o  form a r e c t a n g l e ,  p e r h a p s  0.25 x 0.75 

i n c h ,  were a c h i e v e d  w i t h  a h a c k s a w  b l a d e ;  t h e  d e p t h  of  c u t  e x t e n d e d  

c l o s e  t o  t h e  s u r f a c e  of t h e  i r i d i u m  c l a d  a n d ,  p e r h a p s ,  e v e n  t o u c h e d  

t h e  c l a d  i n  c e r t a i n  a r e a s .  W i t h  t h e  b l a d e  of a s c r e w - d r i v e r  a n d  

m o d e r a t e  f o r c e  t h i s  s e c t i o n  w a s  p r i e d  l o o s e  f r o m  t h e  c a p s u l e .  T h e  

i r i d i u m  t h u s  e x p o s e d  p o s s e s s e d  m e t a l l i c  l u s t e r  w h i c h ,  h o w e v e r ,  was 

d i s s i p a t e d  w i t h i n  some s e c o n d s  a f t e r  t h e  d e t a c h m e n t .  S e v e r a l  

a d d i t o n a l  s e c t i o n s  of t h e  core  were r e m o v e d  i n  c o m p a r a b l e  m a n n e r  t o  . 

f r e e  a n  e n t i r e  s e g m e n t  t h a t  c o v e r e d  t h e  e n d  of  t h e  c a p s u l e  d i s t a l -  

t o  t h e  v e n t .  A sma l l  s e c t i o n  o f  t h e  c o r e  t h a t  c o v e r e d  t h e  r o u n d e d  

p o r t i o n  of e x p o s e d  e n d  of t h e  c a p s u l e  w a s  s e p a r a t e d .  F i n a l l y  t h e  - 

c a p s u l e  a n d  co re  were i n d i v i d u a l l y  s e c u r e d  w i t h  t o n g s  a n d  t h e  

c a p s u l e  w a s  w i t h d r a w n  w i t h  ease.  

T h e  i n n e r  s u r f a c e  of t h e  core  was s m o o t h ,  n o n - a d h e r i n g ,  w h i t e  a n d  

a b o u t  0.1 i n c h  t h i c k .  T h e  r e m a i n d e r  of  t h e  core  c o n s i s t e d  of  

c e m e n t e d  s e d i m e n t a r y  p a r t i c l e s .  
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W i t h  r e g a r d  t o  t h e  GPHS, no  o b v i o u s  s i g n s  o f  c o r r o s i o n  were 

e v i d e n t .  Upon i t s  r e m o v a l  from t h e  w a t e r  b a t h  i n  p r e p a r a t i o n  f o r  

s t o r a g e  i n  a g r a p h i t e  c o n t a i n e r ,  two s m a l l  d r o p l e t s  were e x p r e l l e d  

t h r o u g h  t h e  v e n t  h o l e .  A f t e r  t h e i r  e v a p o r a t i o n  a s m a l l  w h i t e  

r e s i d u a l  d e p o s i t  a p p e a r e d  o n  t h e  v e n t  c o v e r .  

I .  

T h e  f o r m a t i o n  of  b r o a d  c r a c k s  a n d  a r i n d  i n  t h e  c o n c r e t e d  h e a t  

s o u r c e  u p o n  s t o r a g e  i n  t h e  s h i p p i n g  c o n t a i n e r  c a p  p r o b a b l y  b e  

a c c o u n t e d  f o r  by  t h e  e n v i r o n m e n t a l  t e m p e r a t u r e .  W i t h  i n f o r m a t i o n  

d e r i v e d  f r o m  a n  e x p e r i m e n t  (1) t h e  t e m p e r a t u r e  of t h e  wa te r  i n  

w h i c h  t h e  GPHS r e s i d e d  d u r i n g  t h e  s t o r a g e  p e r i o d  was a n t i c i p a t e d  t o  

be 52 C.  T h u s  t h e  t h e r m a l  g r a d i e n t  was e x t e n d e d  s u c h  t h a t  t h e  

s u r f a c e  o f  t h e  s p e c i m e n  w a s  a t  a t e m p e r a t u r e  48 C. b e l o w  t h a t  

m e a s u r e d  when e x p o s e d  t o  t h e  i n  s i t u  m a r i n e  e n v i r o n m e n t .  I n  t h i s  

s i t u a t i o n  p e r m e a t i o n  of  t h e  m a r i n e  w a t e r s  t h r o u g h  t h e  c o n c r e t i o n  i s  

p o s s i b l e  u p  t o  t h e  p o i n t  a t  w h i c h  t h e  t e m p e r a t u r e  c o i n c i d e s  w i t h  

b o i l i n g  water  a t  t h e  a m b i e n t  p r e s s u r e .  A p p a r e n t l y  t h i s  c o n d i t i o n  

was r e a c h e d  a t  a d i s t a n c e  a b o u t  0.25 i n c h e s  b e l o w  t h e  c o n c r e t e d  

s u r f a c e  a n d  some q u a l i t y  y e t  t o  b e  d e f i n e d  r e s u l t e d  i n  t h e  s h a r p  

t r a n s i t i o n  b e t w e e n  r i n d  a n d  c o r e .  

(1).  L e t t e r  f rom R .  Z o c h e r  (LANL) t o  P .  M.  Ramey,  D i r e c t o r ,  

O p e r a t i o n a l  S a f e t y  D i v i s i o n ,  D O E / A l b u q u e r q u e  O p e r a t i o n s  O f f i c e ,  

A l b u q u e r q u e ,  N e w  Mexico d a t e d  16 S e p t e m b e r  1983. 
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PLANS FOR NEXT PERIOD 

Recover  - a n d  e x a m i n e  t h e  c o n t r o l  a n d  e x p e r i m e n t a l  e x p o s u r e  

r c h a m b e r s  i n  May 1984 a n d  r e - e m p l a c e .  

PROJECT STATUS REPORT 

A s  o f  L a b o r  C o n t r a c t s  M a t e r i a l s  T r a v e l  FY A l l o c  B a l a n c e  
1/28 . 13383 11284 1151 

3/30 23960 11779 1582 

- 60589' 34771 
- 60641 31259 
- 60647 23326 2/25 16986 11285 1 1 1 1  
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t N A V A L  OCEAN SYSTEMS CENTER 
< .  

INFORMAL Q U A R T E R L Y  PROGRESS REPORT 

F i r s t  Quarter  1 9 8 4  

NOSC/DOE ENVIRONMENTAL TEST PROGRAM 
I 

I N T R O D U C T I O N  

T h e  D i r e c t o r ,  S p a c e  a n d  T e r r e s t r i a l  S y s t e m  a n d  P r o j e c t s  D i v i s i o n  

( S T D S ) ,  D e p a r t m e n t  o f  E n e r g y  ( D O E )  h a s  t a s k e d  t h e  N a v a l  O c e a n  S y s t e m s  

C e n t e r  (NOSC) t o  c o n d u c t  a n  e x p e r i m e n t a l  r e s p o n s e  a n d  e f f e c t s  p r o g r a m .  

T h e  s p e c i f i c  g o a l s  f o r  FY 1 9 8 4  a r e :  

1. R e c o v e r ,  e x a m i n e ,  p h o t o g r a p h ,  a n d  r e - e m p l a c e  a c o n t r o l  c h a m b e r  a n d  a 

c h a m b e r  c o n t a i n i n g  a n  u n v e n t e d  GPHS a t  t h e  S a n  C l e m e n t e  I s l a n d  T e s t  S i t e  

o n  a q u a r t e r l y  b a s i s .  A t  t h e  t ime o f  r e c o v e r y  c o l l e c t  s e d i m e n t  a n d  sea 

c u c u m b e r  s a m p l e s  f r o m  t h e  e x p e r i m e n t a l  a n d  a c o n t r o l  c h a m b e r s  f o r  

p l u t o n i u m - 2 3 8  a n a l y s i s .  
/ 

2 .  P r e p a r e  a p r o p o s a l  f o r  f u t u r e  w o r k  c o n c e r n i n g  t h e  s t u d y  o f  GPHS i n  

d e e p  s e a  s e d i m e n t s  a t  e l e v a t e d  p r e s s u r e .  

3. P r o v i d e  t h e .  S p a c e  a n d  T e r r e s t r i a l  S y s t e m s  a n d  P r o j e c t s  D i v i s i o n  w i t h  

q u a r t e r l y  r e p o r t s .  

T h i s  r e p o r t  c o v e r s  t h e  a c t i v i t i e s  f o r  t h e  f i r s t  q u a r t e r  o f  FY 1 9 8 4 .  

i 
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PROGRESS 
6 . .  

e .  

T h e  p l u t o n i u m - 2 3 8  a n a l y s e s  o f  s e a  c u c u m b e r s  a n d  s e d ' i m e n t s  c o l l e c t e d  

f r o m  t h e  c o n t r o l  a n d  e x p e r i m e n t a l  e x p o s u r e  c h a m b e r s  i n  t h e  r e c o v e r y  of 8 

A u g u s t  1983 a p p e a r  i n  t h e  T a b l e .  T h e  a s s a y s  f o r  a l l  b u t  o n e  of  t h e  sea  

c u c u m b e r s  were w i t h i n  t h e  n o r m a l  r a n g e  p r e v i o u s l y  e s t a b l i s h e d  w i t h  a 

p o p u l a t i o n  o f  34 o r g a n i s m s  ( 0 . 4 - 1 3 . 8  p g / g ) .  T h e  e x c e p t i o n ,  a sea  

c u c u m b e r  r e c o v e r e d  f r o m  t h e  c o n t r o l  c h a m b e r  w i t h  a c o n c e n t r a t i o n . o f  1 0 2  

p g / g ,  t h u s  e x t e n d s  t h e  n o r m a l  u p p e r  l i m i t  i n  t h e  t e s t  e n v i r o n m e n t  7 - f o l d .  

T h e  a s s a y  o f  s e d i m e n t  f r o m  t h e  c o n t r o l  c h a m b e r  a n d  t h e  c h a m b e r  h o u s i n g  

t h e  u n v e n t e d  s o u r c e  w a s  3 . 6  a n d  1.5 p g / g ,  r e s p e c t i v e l y .  I n  t h e  c h a m b e r  

c o n t a i n i n g  t h e  v e n t e d  s o u r c e ,  t h e  p l u t o n i u m - 2 3 8  i n  t h e  e i g h t  s u r f a c e  

s a m p l e s  a n d  t h r e e  o f  t h e  f o u r  c o r e  s e c t i o n s  w a s  w i t h i n  t h i s  r a n g e .  An ' 

u p p e r  s e c t i o n  o f  o n e  o f  t h e  c o r e s  c o n t a i n e d  2 8  p g / g ,  a v a l u e  3 - f o l d  

h i g h e r  t h a n  t h a n  t h e  u p p e r  n o r m a l  l i m i t  (9 .5  p g / g )  w h i c h  w a s  d e t e r m i n e d  

w i t h  a s e t  o f  1 7  s e d i m e n t s  ( s e e  P r o g r e s s  R e p o r t ,  F o u r t h  Q u a r t e r  1 9 8 3 ) .  

W h e t h e r  t h i s  h i g h e r  v a l u e  c a n  b e  r e g a r d e d  a s  e v i d e n c e  of p l u t o n i u m  

r e l e a s e  f r o m  t h e  v e n t e d  h e a t  s o u r c e  i s  p r o b l e m a t i c a l .  P e r h a p s ,  a s  w i t h  

t h e  e x t r a o r d i n a r i l y  h i g h e r  n o r m a l  v a l u e  a c q u i r e d  f o r  t h e  s e a  c u c u m b e r ,  

t h i s  c o n c e n t r a t i o n  a l s o  f a l l s  w i t h i n  i n  t h e  b o u n d s  o f  n o r m a l  d i s p e r s i o n .  

I t  s h o u l d  b e  n o t e d  t h a t  i n  t h e  r e c o v e r y  o f  t h i s  c h a m b e r  o n  18 J a n u a r y  

1983, n o  s u g g e s t i o n  o f  r e l e a s e d  p l u t o n i u m  w a s  d i s c e r n i b l e .  B y  c o n t r a s t ,  

i n  r e c o v e r i e s  b e f o r e  a n d  a f t e r  t h a t  d a t e  ( w i t h  t h e  p o s s i b l e  e x c e p t i o n  o f  

t h e  m o s t  r e c e n t  o n e ) ,  c o n c e n t r a t i o n s  i n  e x c e s s  o f  t h e  no rm were 

d e t e r m i n e d .  T h e  i n c o n s i s t e n c y  o f  t h e s e  r e s u l t s  i s  p u z z l i n g .  
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n o t e d  o n  a n  o c c a s i o n ,  l o s s e s  h a v e  n o t  b e e n  d e t e c t e d .  F u r t h e r ,  t h e  

a b u n d a n t  c o m m u n i t y  o f  t u b e  worms t h a t  h a s  d e v e l o p e d  a n d  p e r s i s t e d  i n  t h e  
I 

~ 

medium a t t e s t s  t o  i t s  s t a b i l i t y .  

S e c o n d ,  p l u t o n i u m  d i o x i d e  i s  e x t r e m e l y  i n s o l u b l e  i n  s eawa te r .  C o u p l i n g  

t h i s  f a c t  w i t h  t h e  s t a b l e  p h y s i c a l  e n v i r o n m e n t ,  t h e  c o m p o u n d  w o u l d  b e  

e x p e c t e d  t o  r ema in  a s s o c i a t e d  w i t h  t h e  s e d i m e n t  u n i n t e r r u p t e d l y  o v e r  t h e  

r e l a t i v e l y  b r i e f  i n t e r v a l  i n v o l v e d .  A t  t h i s  t i m e  n o  e x p l a n a t i o n  i s  

o f f e r e d  f o r  t h e  a p p a r e n t l y  a b e r r a n t  c i r c u m s t a n c e .  

T h e  v e n t e d  s o u r c e ,  p r e v i o u s l y  b u r i e d  i n  s e d i m e n t  c o n t a i n e d  w i t h i n  a 

p l a s t i c  l i n e d  5 5 - g a l l o n  d r u m ,  w a s  p r e p a r e d  f o r  s h i p m e n t  o n  13 O c t o b e r .  

A f t e r  r e c o v e r y  from t h e  d r u m  i t  w a s  r i n s e d  f r e e  o f  s e d i m e n t  a n d  

p h o t o g r a p h e d  ( F i g u r e  1) .  By c o m p a r i s o n  w i t h  i t s  a p p e a r a n c e  a t  t h e  t i m e  of 

t h e  l a s t  i n  s i t u  r e c o v e r y  ( 7  A u g u s t ) ,  a major  f r a c t i o n  of t h e  s u r f a c e  of  

t h e  c o n c r e t i o n  w a s  r e l a t i v e l y  p o l i s h e d  ( V i e w  1 ) .  T h i s  m o d i f i e d  s t a t e  

p r o b a b l y  r e s u l t s  f r o m  f u r t h e r  i n c o r p o r a t i o n  of s u b s t a n c e s  d e r i v e d  f r o m  

t h e  s e d i m e n t  a n d  i n t e r s t i t i a l  w a t e r s .  A d i s t i n c t  i n c r e m e n t a l  d e p o s i t  

t h a t  was c h a r c o a l - l i k e  i n  c o l o r ,  r o u g h  i n  t e x t u r e ,  a n d  a p p r o x i m a t e l y  a 

m i l l i m e t e r  t h i c k ,  w a s  c i r c u m s c r i b e d  w i t h i n  a b o u t  1 / 6 t h  o f  t h e  s u r f a c e  

a r e a  ( V i e w  2 ) .  A l s o  t o  b e  n o t e d ,  t h e  s p h e r i c a l  s h a p e  w a s  r e t a i n e d ;  

h o w e v e r ,  v i s u a l l y  t h e  s i z e  a p p e a r e d  s l i g h t l y  g r e a t e r  a n d  t h e  h a i r l i n e  

r 

i 
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c r a c k s  were o b l i t e r a t e d  ( s e e  F i g u r e  2 ,  V i e w  2 ,  P r o g r e s s  R e p o r t ,  F o u r t h  

Quar t e r  1983). 
, '  

F o l l o w i n g  p h o t o g r a p h y ,  t h e  v e n t e d  c o n c r e t i z e d  s o u r c e  was p r e p a r e d  f o r  

s h i p m e n t  w i t h  a s s i s t a n c e  f r o m  LANL p e r s o n n e l  ( D .  P a v o n e  a n d  A .  Her rera) .  

T h e  s o u r c e  was t r a n s f e r r e d  t o  t h e  i n n e r  o f  a n e s t  o f  c o n t a i n e r s  t h a t  was 

p r e - l i n e d  w i t h  s t a i n l e s s  s t e e l  w o o l .  T h i s  v e s s e l  was t h e n  f i l l e d  w i t h  

seawater  t o  w i t h i n  a p p r o x i m a t e l y  1 / 2  i n c h  o f  t h e  t o p .  A f t e r  c a p p i n g  

t i g h t l y ,  i t  was i n c o p o r a t e d  i n t o  a c e r t i f i e d  s h i p p i n g  a s s e m b l y .  On 19 

O c t o b e r  t h e  c o n t a i n e r  w a s  r e m o v e d  by a N a v a l  v e s s e l  t o  NOSC a n d  

s u b s e q u e n t l y  s h i p p e d  t o  i t s '  f i n a l  d e s t i n a t i o n  o n  26 November .  

I 

T h e  c o n t r o l  c h a m b e r  a n d  t h e  c h a m b e r  c o n t a i ' n i n g  t h e  u n v e n t e d  s o u r c e  were 

r e c o v e r e d  for s a m p l i n g  o n  16 November .  T h e  sea  c u c u m b e r s  t h a t  were p l a c e d  

i n  t h e s e  c h a m b e r s  a t  t h e  t i m e  o f .  t h e  p r e v i o u s  r e c o v e r y  were a b s e n t .  

P r e s u m a b l y ,  i n  t h e  i n t e r i m  t h e  o r g a n i s m s  d i e d  a w a y  a n d  d i s i n t e g r a t e d .  

S e d i m e n t  was c o l l e c t e d  a n d  s h i p p e d  t o  LANL f o r  p l u t o n i u m  a n a l y s i s .  

T h e  u n v e n t e d  s o u r c e  w a s  r i n s e d  i n  seawater  a n d  i n  t h e  p r o c e s s  a n  

a p p e n d a g e  t h a t ,  p r o t r u d e d  t h r o u g h  b o d y  of t h e  c o n c r e t i o n  ( s e e  F i g u r e  1,  

V i e w  2 P r o g r e s s  R e p o r t ,  F o u r t h  Q u a r t e r  1983) b e c a m e  s e p a r a t e d .  T h i s  

d e t a c h e d  f r a g m e n t  i s  c u r r e n t l y  u n d e r g o i n g  m i n e r a . l o g i c a 1  a n a l y s i s .  

Two v i e w s  o f  t h e  c o n c r e t i z e d  s o u r c e  a p p e a r  i n  F i g u r e  2 .  T h e  r e g i o n  i n  

w h i c h  t h e  a p p e n d a g e  w a s  a t t a c h e d  i s  v i s i b l e  i n  t h e  d e m a r c a t e d  a r e a  

s i t u a t e d  a t  t h e  b o t t o m  o f ;  t h e  c o n c r e t i o n  ( V i e w  1 ) .  A l s o  t o  b e  n o t e d  

w i t h i n  t h i s  V i e w  i s  t h a t ' t h e  d i a m e t e r  o f  t h e  d e p o s i t  i s  a b o u t  2 1 / 4  

'I 
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i n c h e s ;  p r e v i , o u s l y ,  i t  m e a s u r e d  2 1 / 2  i n c h e s .  F u r t h e r ,  t h e  c o n f i g u r a t i o n  

i s  p r o n o u n c e d l y  l e s s  s p h e r i c a l .  C l e a r l y  t h e  c o n c r e t i o n  i s  u n d e r g o i n g  

r e a r r a n g e m e n t  a n d  t h i s  o b s e r v a t i o n  a g a i n  p o i n t s  t o  t h e  k i n e t i c  c o n d i t i o n s  

I -  

t h a t  e x i s t  i n  t h i s  e n v i r o n m e n t .  

B o t h  c h a m b e r s  were r e - s t o c k e d  w i t h  s ea  c u c u m b e r s  p r i o r  t o  r e p l a c e m e n t  

t o  t h e  o c e a n  f l o o r .  

A p r o p o s a l  t o  s t u d y  GPHS i n  s e d i m e n t s  c h a r a c t e r i s t i c  of  t h e  d e e p  sea 

a n d  a t  r e a l i s t i c  p r e s s u r e s  was s u b m i t t e d  f0 . r  c o n s i d e r a t i o n .  

PLANS FOR NEXT PERIOD 

R e c o v e ;  a n d  e x a m i n e  t h e  c o n t r o l  a n d  e x p e r i m e n t a l  e x p o s u r e  c h a m b e r s  i n  

F e b r u a r y  1984 a n d  r e - e m p l a c e .  

PROJECT STATUS REPORT 

A s  o f  L a b o r  C o n t r a c t s  Ma te r i a l s  T r a v e l  FY A l l o c  B a l a n c e  
1 2 / 3 1  7 , 8 7 6  1 0 , 1 6 7  3 7 3  -- 6 0 , 1 6 7  4 1 , 7 3 1  

i 



TABLE 

ANALYSIS OF SEA CUCUMBERS AND SEDIMENTS ( P G / G )  

8 'AUGUST 1983 COLLECTION 

CHAMBER 

SAMPLE CONTROL UNVENTED VENTED 

Sea cucumber 1 . 2  5 . 5  2.0 
0.80 
0.8 

0.9  1 6  
2.7 2.0 

1 0 2  0.2 1.0 

3.6 1.5 1.0 
0.3 
0.9 
1.0 
2.2 
1.0 

. 1 .4  
1.1 

28 (Core 1, upper) 
2.0 (Core 1, lower)  
1 . 2  (Core 2, upper) 
0 .4  (Core 2, lower)  

S e d i m e n t  



a .  View 1. 

b.  View 2. 
Figure. 1. Appearance of the conc re t i zed  vented hea t  sou rce  a f t e r  

recovery  from the 55 gallon drum. 
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HVW:pl k 
18 June 1984 

S. E. Bronicz 

Los Alamos Na t iona l  
Los Alamos, New Mex 

MS-G 730 
Laboratory  
co 87545 

Dear Stan ; 

C u r r e n t l y  6 55-gal. drums !containing a v a r i e t y  o f  ma te r ia l s  accumulated 
a t  t he  San Clemente I s l a n d  Test S i t e  are a v a i l a b l e  f o r  d isposal .  
p o s i t i o n  of a seventh drum, y$ t o  be prepared, w i l l  compare w i t h  those con- 
t a i n i n g  seawater. 

Drum 
Number 

I; 

The com- 

I 

A d e s c r i p t i o n  o f  contents  and est imate of 238 Pu l e v e l  fo l lows:  

Es t imat ion  o f  238 Pu content  Des c r i  p t  i on 

1, 3, 4 5-gal. carboy con ta in ing  Extremely low (6) 
seawater ( a )  

2 

5 

6 

a. 
b 0 .  

C. 

d. 

Dry waste, i n c l u d i n g  Extemely low 

booties,. g loves, p l a s t i c  

sheeting") 

200 l b .  sedimenf(a) 

130 lb. sediment(a) 

Void f i  1 l e d  w i t h  diatomaceous e a r t h  absorbent 
Alpha a c t i v i t y  undetectable i n  evaporated a l i o u o t s  
These m a t e r i a l s  were accumulated i n  an at tempt t o  remove res idua l  a lpha.  
a c t i v i t y  f rom the  l i no leum f l o o r i n g  o f  t he  l abo ra to ry  t r a i l e r  loca ted  
beach-side a t  t h i s  t e s t  s i t e .  
Th i s  va lue  was der ived  from an average value o f  24.7 $ 50 pg/g f o r  58 det -  
e rmina t ions  w i th  sediment recovered from an exposure chamber housing the 
vented GPHS. 
age value. 

A sediment background o f  4 pg/g was subtracted from the  aver- 

L 

I awa i t  your  recomnendation w i t h  regard t o  the  u l t i m a t e  d isposal  o f  these 
mater i  a1 s.  

With bes t  wishes f o r  success i n  your  new r e s p o n s i b i l i t i e s .  

S incere ly  yours, f l-& 
H. V .  WEISS 

i 



T Los Alamos National Laborat 
Los Alamos, New Mexico'8754 memorandum 

lo N. King, HSE-1, MS-P229 

w S. E. Bronisz 

S"eJECT TEST-SITE WASTE 

As the attached letter indicates, there are seven drums of waste 
at the Naval' Oceans System Command (NOSC) test site on San Clemente 
I U n d .  This wassgesulted from' a joint Los Alamos/NOSC experiment 
fv*hich a vented Pu heat source was exposed to the live ocean. A 
v e  small amount of plutonium escaped from the vent and contaminated 
the. exposure cage. 

As part of the initial agreement,'Los Alamos agreed to dispose of 
any contaminated material. Please review Weiss's letter and advise me 
aE what is required to accomplish the transfer from NOSC to ,our 
dssposal site. 

SfB:hb 

XQ: G. Matlack, CHM-1 
R. Heaton, CHM-1 
R. Zocher, MST-5 
S. Bronisz 
MST-5 (2) 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

D r .  Herber t  Weiss 
Naval Oceans System Cente? 
Code 5131 + 
San Diego, C a l i f o r n i a  92i52 
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. .  

DATE: J u l v  18. 1984 
IN REPLY REFER TO: M S T - ~  

MAIL STOP ~ 7 3 0  
(505) 667-4782 
FTS 843-4782 

'a 
Dear D r .  Weiss: 

According t o  Nate King, t h e  Los Alamos Shipping Advisor, your drums of 
sediment and water are not  r a d i o a c t i v e  i n  t h e  eyes of t h e  Department of 
Transpor t ion  (Ring 's  memo HSE-1 84-258B, a t t a c h e d ) .  Since t h a t  is t r u e ,  I 
recommend t h a t  you r e t u r n  t h e  sea water and t h e  sediment t o  t h e  ocean and 
send t h e  dry  was te  t o  us by common carrier. We w i l l  p l a c e  it i n  our 
n o n r e t r i e v a b l e  waste dump. 

P l e a s e  c o n t a c t  M s .  O'Rourke ( e x t .  5115) f o r  i n fo rma t ion  on how t o  
address  t h e  package. z3y copy of t h i s  l e t t e r ,  I w i l l  g ive  h e r  t h e  informa- 
t i o n  she  needs from me.  

Your t r u l y r  

SEB/ig 

Cys: CRMO (2) ,  MS A150 

G. Matlack, CHM-1, MS G740 
S. O'Rourke, MAT-14, MS P274 
S .  E.  Bronisz ,  MST-5 
MST-5 F i l e s  (2)  

S. E. Bronisz 
Deputy Group Leader 

An Equal Opportunity Ernployer/Operated by Unlverslty of Callfornla 

I 
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CEPARTMENT O F  THE NP,\.'Y 
N A V A L  OCEAN SYSTEMS CENTER 

S A N  DIEGO. CALIFORNIA 31 15: 

From: 
To: 

Commander Naval Ocean Systems Center 
D i rec to r ,  Space and T e r r e s t r i a l  Systems and Pro jec ts  D 
Department o f  Energy (Safe ty  and Isotopes Fuel Branch) 

Naval Ocean Systems Center I nformal Q u a r t e r l y  Progress 
Quar ter ,  FY 84, NOSC/DOE Environmental Test Program ( I  
Agreement #DE-A101-76 ET 32022 

Subj: 

1 %  PEP, v RE'ER T O  

HVW: jmp 
S e r  524/15 
3 October 1984 

v is ion,  

Report, Fourth 
teragency 

Encl  : NOSC Q u a r t e r l y  Progress $eport,  Four th Quar te r ,  NOSC/DOE Environmental 
Test  Program ( 5  copies)  I 

J 
1. Enclosure (1 )  i s  forwarded' f o r  your in format ion and retent ion.  

2. Any quest ions may be d i r e c t e d  t o  D r .  H. V.  Weiss, Code 524, AUTOVON 
933-6441, Commerci a1 (619) 225-6441. - 

E. J: WESL- 
By d i r e c t i o n  

Copy t o :  w/encl 
DOE, G. Ogburn, D r .  C, Osterberg, ER-75 
Los Alamos Nat iona l  L i b o r a t o r y  

D r .  George Matlack, CMB-1 
Dr .  Richard Heaton, CHM-1 
D r .  Paul Wagner, 6-740 

LBr. Roy Zocher, F-730 
NUS Corporat ion,  D r .  R. W .  Engleh'art 
GE-GE/AEPD, C. T. Bradshaw 
DOE, P. Goch, NE-50 ( c o s t  r e p o r t  o n l y )  

i 
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NAVAL OCEAN SYSTEMS CENTER 
INFORMAL QUARTERLY PROGRESS REPORT- 

Fourth Quarter 1984 

NOSC/DOE ENVIRONMENTAL TEST PROGRAM 
- 
INTRODUCTION 

The Director, Space and Terrestrial System and Projects Division 

Department of Energy has tasked the Naval Ocean 

Systems Center (NOSC) to conduct an experimental response and 

effects program. 

The specific goals for FY 1984 are: 

1. Recover, examine, photograph, and re-emplace a control chamber 

and a chamber containing an unvented GPHS at the San Clemente 

Island Test Site on asquarterly basis. At the time of recov,ery 

collect sediment and sea cucumber samples from the experimental and 

control chamber for plutonium-238 analysis. 

2 .  Prepare a proposal for future work concerning the study of 

GPHS in deep sea sediments at elevated pressure. 

3 .  Provide the Space and 

Division with quarterly reports. 

Terrestrial Systems and Projects 

This report covers the activities for the fourth quarter of FY 

1984. 

- .1 - 



PROGRESS 

T h e  c o n c e n t r a t i o n  o f  p l u t o n i u m  i n  s e d i m e n t s  r e m o v e d  f r o m  t h e  

e x p e r i m e n t a l  a n d  c o n t r o l  e x p o s u r e  c h a m b e r s  o n  5 J u n e  1984 was 1.1 

:and 0.7 p g / g ,  r e s p e c t i v e l y .  

T h e s e  t w o  c h a m b e r s  were r e c o v e r e d  a g a i n  o n  6 S e p t e m b e r .  A 

s e d i m e n t  s a m p l e  a n d  f o u r  l i v i n g  s e a  c u c u m b e r s  were c o l l e c t e d  f r o m  

t h e  e x p e r i m e n t a l  c h a m b e r  a n d  s e n t  t o  LANL f o r  a n a l y s i s .  H o w e v e r ,  

t h e  c o n t r o l  c h a m b e r  was d e v o i d  of  b o t h  s e d i m e n t  a n d  o r g a n i s m s .  The  

d i v e r s  i n v o l v e d  i n  t h e  r e c o v e r y  a c c o u n t  f o r  t h i s  e v e n t  by t h e  f a c t  

t h a t  t h e  c h a m b e r  was f o u n d  l y i n g  u p o n  i t s  s i d e  o n  t h e  o c e a n  

b o t t om,. 

Two p h o t o g r a p h s  o f  t h e  u n v e n t e d  c o n c r e t i z e d  h e a t  s o u r c e  a p p e a r  i n  

F i g u r e  1. T h e  s i z e ,  \ s h a p e  a n d  c o n s i s t e n c y  o f  t h e  c o n c r e t i o n  a r e  

e s s e n t i a l l y  t h e  same as  o b s e r v e d  i n  t h e  p r e v i o u s  r e c o v e r y .  

F o l l o w i n g  p h o t o g r a p h y  t h e  h e a t  s o u r c e  w a s  b u r i e d  i n  t h e  c h a m b e r  

s e d i m e n t  a n d  r e t u r n e d  t o  t h e  o c e a n  f l o o r  a f t e r  p l a c i n g  s e a  

c u c u m b e r s  i n  t h e  c h a m b e r .  Owing t o  u n a v a i l a b i l i t y  o f  s e d i m e n t  o n  

t h i s  o c c a s i o n ,  t h e  c o n t r o l  c h a m b e r  was m e r e l y  r e t u r n e d  t o  t h e  

b o t t o m  w i t h o u t  r e - s t o c k i n g .  

Q u e r i e s  i n t o  t h e  p o s s i b l e  cause f o r  t h e  u n u s u a l  d i s p o s -  i t i o n  o f  

t h e  c o n t r o l  c h a m b e r  p o i n t  t o  a c l e a n - u p  o p e r a t i o n  t h a t  o c c u r r e d  i n  

t h e  t e s t  s i t e  a r ea  i n  J u l y .  A t  t h a t  t i m e  c a b l e s  l e f t  i n  t h e  a r ea  

f r o m  p r e v i o u s  o p e r a t i o n s  were r e c o v e r e d .  P r e s u m a b l y  t h e  

- 2 -  



d i s l o d g e m e n t  f o l l o w e d  f r o m  t h e  r e m o v a l  o f  o n e  s u c h  c a b l e ,  a p a r t  o f  

w h i c h  was b u r i e d  i n  t h e  s e d i m e n t  b e n e a t h  t h e  c o n t r o l  c h a m b e r .  . 

- 
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PLANS FOR NEXT PERIOD 

R e c o v e r  a n d  e x a m i n e  t h e  e x p e r i m e n t a l  e x p o s u r e  c h a m b e r s  i n  

D e c e m b e r  1 9 8 4 .  R e s u p p l y  t h e  c o n t r o l  c h a m b e r  w i t h  s e d i m e n t .  E x p o s e  

; b o t h  c h a m b e r s  a s  b e f o r e .  
J 1  

C h a r a c t e r i z e  t h e  m i n e r a l o g y  a n d  i n i t i a t e  n ' e u t r o n  a c t i v a t i o n  

a n a l y s e s  o f  t h e  d e p o s i t s  c o v e r i n g  t h e  v e n t e d  GPHS. 

PROJECT STATUS REPORT 

A s  of  L a b o r  C o n t r a c t s  M a t e r i a l s  T r a v e l  FY A l l o c  B a l a n c e  
7 / 2 8  3 6 , 7 1 6  1 1 , 2 4 0  2480  476 6 0 , 7 4 0  9 , 8 2 8  
9 / 1  4 0 , 4 8 1  1 0 , 0 1 0  2447 1 , 1 4 4  6 0 , 7 4 0  6 , 6 5 8  
9 / 2 9  4 5 , 3 2 0  1 0 , 0 3 7  2447 1 , 6 6 0  6 0 , 7 4 0  1 , 2 7 6  

- 4 -  



a. View 1 

b. View 2 
Figure 1. Appearance of the concret ized unvented heat  

source a f t e r  36 months o f  immersion 
(Recovery 9/6/84) 
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Los Alarms National Laboratory 
Los Al;ams,New Mexico 87545 memorandum 

DATE- September 6 , 1991 

* K305/7-0920 
* TO: S. S. Hecker, DIR, A100 

FROM: Ra @%&r/Chat!&%eller/Sumner Barr WSCP- 

SYMBOL: IGPP/UC:91-43 

SUSJECT: AIR EMISSIONS TASK FORCE REPORT 

Ref: DIR-AIR EMISSIONS TASK FORCE. Memo from S. S. Hecker to 
Ray Waller/Charles Keller/Sumner Ban dated August 27,1991. 

- 

Attached is our report as requested in the referenced memo. Briefly, we found 
nothing to cause immediate alarm. Rather we found a good program operated by 
a set of dedicated professionals, but which is not in compliance with current EPA 
regulations. Further, we found a commitment to compliance which depletes all 
available resources and leaves little, if any, resources to follow scientific curiosity 
and pursue process improvement. 

As stated in the report, the Laboratory's air emissions program is very complex and 
crosscuts many different laboratory organizations. Therefore, our quick-look is 
cursory in nature and may have missed some important issues. However, we 
believe that our report represents a good review of the situation as it exists today 
and offers some constructive recommendations for improving the overall air 
emissions programs of the Laboratory. 

We are available to discuss the contents of this memo, the attached report, and 
our experiences related to the review with you or others you designate at your 
convenience. Also, we await your guidance concerning distribution of the report. 

, -  

cy: IGPPNC File 
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AIR EMISSIONS MONITORING 
PROGRAM: 

A QUICK-LOOK TECHNICAL REVIEW 

RAY WALLER, CHARLES KELLER, AND SUMNER BARR 

Institute for Geophysics and PZanetary Physics 
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EXECUTIVE SUMMARY . 

Following a two week "quick-look into the Laboratory's stack emissions and air 
monitoring programs, we find no reason for immediate alarm. The present practices 
and measurements, while lacking required formality, quality assurance, and use of 
approved methods necessary for full compliance in some areas are judged to be 
adequate to protect both Laboratory employees and the general public, both on and off 
site, from sigruficant levels of radioactive emissions. The individuals involved with this 
effort are dedicated and are generally doing an excellent job, given the funding 
resources available to. them. 

Findings Reasons for Concern 

We found deficiencies in both management and observational procedures. 

There is an ownership problem in this effort in that no one person has overall 
responsibility for the integrated functioning of the entire system. 

Management has what might be called a "compliance mentality" where scientific 
curiosity and vision will be called for in the future to ensure both continued 
proceh improvement and continued responsiveness to regulators and the public. 

Stack emissions monitoring are out of compliance with 40 CFR 61-a fact well 
known to those responsible for this effort (and one receiving concentrated 
attention). 

Ambient air monitoring appears to be in much better shape than the stack 
emissions program, and is the primary reason for our general confidence in the 
safety of the public. However, even here, we find a need for more aggressive 
research and development. This is particularly true in the present climate of 
citizen concern about the safe operation of the Laboratory. 

Current plans for monitoring and immediate response to an accident need 
improvement. Excellent equipment and procedures exist for monitoring after an 
accident, but these need to be deployed and thus are too slow for initial phases of 
an accident. A real-time monitoring system for accidental Pu releases is not 
presently incorporated in the system. Future plans include real-time air 
sampling before filtering from both the incineration process and the room air. It 
is not clear, however, whether this monitoring will work for both routine 
operation and in case of an accident. Also, no plans presently exist for 
monitoring of natural gas levels in the room air. Such monitoring might help 
prevent an explosion. 
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a Fm'hy we find t h t  those responsible for both stack emissions and ambient air 
monitoring do not normally avail themselves of the wealth of expertise in nuclear 
chemistry, fluid dynamics and atmospheric flow over complex terrain, 
uncertainty analysis, observation science, and statistical analysis available within 
the Laboratory. 

We Recommend: 

An Airborne Emissions Working Croup be appointed to provide continuing 
evaluation and input to the current program. 

Working Group membership include representatives from the following 
Divisions: HS, EM, T, EES, INC, and A for technical work. With additional 
membership for non-technical discussions may include the Laboratory group 
called Our Common Ground; and carefully selected members of the public- such 
as university faculty, national park service, industry and concemed citizen 
groups. 

The ownership problem be rectified by assigning one person overall 
responsibility for air emissions program from source to public. 

Review of current emergency monitoring and respnse plans for key facilities 
and develop new and improvd plans as necessaTy for good business practices. 

An independent audit of the full program following completion of the present "in 
house" self assessment effort to inventory (subcontracted to Radian Corp.) 
radioactive sources and establish plans to bring stack monitoring into compliance 
with 40 CFR 61, Subpart H, and modify ambient emissions as needed. 

Work with DOE to increase programmatic funding for ES&H requirements. 
One issue to pursue is to have programs accept responsibility for ES&H 
requirements and as appropriate provide lineitem funding (e.g. new stack at 
TA-53). 

I 
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,PREFACE 

This review is\ in response to a request from LANL Director S. S. Hecker that the 
authors form an "Air Emissions Task Force" to conduct a quick-look technical review of 
the Laboratory's air emissions monitoring program (Informal meeting with the Director 
August 16 and Memorandum, from S. S. Hecker, August 27,1991). The "quick-look 
nature of this review lends itself to omissions, both in people interviewed and 
information gathered (no attempt was made to review non-radioactive emissions 
although this is an important area for further study). Most certainly both findings and 
recommendations can be improved. But we believe that we have taken the pulse of this 
effort and have discovered the general outlines of what is in place and what still needs 
to be done. In particular we believe that more emphasis needs to be placed on 
broadening and integrating this effort by expanding our vision to "get ahead of the 
compliance power curve" and by involving the research side of the Lab. We recognize 
the severe funding restrictions placed on those responsible for this effort, but we sense a 
real interest and willingness to move beyond compliance. Given the increasing 
concerns about the risks to the general public of operations at Los Alamos National 
Laboratory, this may be not only a prudent but also a cost effective way to proceed. 

\ 

. 
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I. Introduction 

REVIEW 
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During the past two weeks we have reviewed a number of documents including 
two recent audits-an internal review (draft) by OM0 completed December 18,199012 
and an external review by DOE completed April 9-19,19913.43. (see attachments and 
bibliography) and interviewed several Laboratory staff involved with this effort (see 
Appendix ''People Interviewed"). We find a general unanimity among the reports 
reviewed and staff interviewed regarding the level of safety to employees and public, 
the level of compliance and Quality Assurance procedures for this effort, and the level 
of aspiration to achieve outstanding results. In particular we note two documents 
generated by HS Division subsequent to our requested review-(1) Ron Stafford's Trip 
Report*% on the EPA Region VI Meeting Regarding HESHAP (National Emission 
Standard for Hazardous Air Pollutants), and (2) the work16 done by Ron Stafford and 
his coworkers in responding to Vic Stello, DP-2.1, concerning, Director, Office of 
Nuclear Safety, Steve Blush's questions about actxiracy of stack emissions monitoring at 
stack E-19, Wing 3 of the CMR building. Both of these speak directly to questions 
listed in the August 27th Memorandum. The first includes a Tentative Compliance 
Action PlanlB with a list of Milestones through October 1992, the second details recent 
experiments on stack FE-19 to determine causes and magnitude of uncertainties in 
monitoring emissions from that stack. 

Finally we note for completeness, but have not read, a document sent to DOE 
addressing concerns contained in two Steve Blush Memoranda to Rick Claytor, 
Assistant Secretary for Defence Programs. 

While being aware of the large number of questions surrounding worst case 
accident scenarios at TA-41, the CMR building, and elsewhere, we have confined our 
review to the adequacy of measures to ensure safety to the environment and public 
during "normal" operations. 

We believe that a useful way to organize our review is by a systems approach 
(see Figure I). After a discussion of management and ownership of the effort we 
proceed from radioactive material inventory, to stack emissions, to ambient air 
monitoring. These discussions, including some specific recommendations, are followed 
by an overall assessment and recommendation section. 
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Mekorology, Hydrology Observations 
Transport Modeling 
Sampling Network Design 

I I 
1 

Well Water Sampling, 
Monitoring Analysis 

Figure 1. Simplified flow diagram illustrating some main components 
of emitted polutants in the laboratory environment. The 
highlighted blocks indicate the air emissions "system" evaluated in 
this study. 

. 



7 

11. Management and Ownership 
, I . .  

Our first observation was that responsibility for monitoring and reducing 
airborne radioactive*missions is divided among at least three entities: HS-1 and HS 
DO; EM-8; and the Line organizations who own the buildings, labs and stacks. HS 
Division is responsible for stack emission monitoring. EM-8 takes over at the top of the 
stacks and is responsible for ambient air monitoring on and off site. EM-8 is also 
responsible for Lab interactions with EPA. Line organizations are responsible for 
programmatic work and are the key players in minimizing waste at its source. HS, EM 
and the line organizations work together to assure compliance with all regulations. 

Thus, while each major part of the air emissions monitoring program is managed 
effectively, a complete systems approach is difficult to maintain because of multiple 
ownership. Figure 1 shows a block diagram of the program highlighting its main 
features. Some one person should be in charge. 

111. Inventory of Radioactive Material in Buildings 

The potential for radioactive releases by way of existing stacks is a function of the 
inventory of radioactive material in a building. Of the Laboratory's several hundred 
active stacks, approximately 90 are involved in experiments which could result in the 
release of radionuclides. It is estimated that 34 stacks are subject to regulation under 40 
CFX 61. In order to determine the exact number a contractor, Radian Corp., is currently 
studying Laboratory sources to determine whether or not stacks not currently being 
monitored should be monitored under 40 CFX 61, Subpart H. The report is due soon. 
The best estimate is that few, if any, stacks will be added to the monitoring program. 

Because the inventory defines the number of stacks and the amount of control 
equipment required, it is incumbent upon the line organizations to both minimize the 
inventory and consolidate experimental efforts to reduce the number of stacks 
requiring monitoring. 

I 
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The stack monitoring program is dynamic and uses a graded approach to comply 
with new requirements as soon as possible. That is, risk based prioritized modifications 
are made as quickly as resources and schedules pennit. 

The current sta'ck emissions measurements are not in compliance with 40 CFR 61, 
Subpart €€lo and 40 CFR 60, Appendices A and B1S. Our noncompliance is recognized 
by LANL, DOE, and EPA. Two principle areas of noncompliance are (1) we do not 
have an inventory of stacks which must be monitored under the regulations and (2) the 
methods we use differ from those specified in the regulations and therehre cannot be 
audited. However, reviews by DOE/AL5 and LANL/OMO12believe that current 
records and practices make our claim to not exceed the EPA standard for dose of <lo 
mrems per year credible. Current monitoring practices including good records, 
conscientious employees, and a sound ambient air sampling program give independent 
reviewers confidence that we are meeting the standards, even though our methodology 
is not auditable in terms of current standards. Thus our current best efforts still contain 
a "trust me" element. 

The following sites are the ones which we identify as being of highest con- 

TA-41: Proximity to townsite increases concern regarding potential 
releases. This was of concern to Steve Blush during his tour of the 
site. 
LAMPF releases are a major component of the Laboratory's 
estimated dose to the public The planned new stack will improve 
margins of health and safety. 
Big contributor to Laboratory total. 

outdated control and monitoring systems. 

TA-a  

*' TA-48: 
TA-21 Residual from past experiments. 
TA-3, CMR Building: Need for continued improvements to modernize. 

TA-2: Potential consequences for acddent. 

A corrective action plan14 for the Laboratory was developed and approved on 
August 30,1990. However, implementation of that plan is on hold pending funding. 
"hdore ,  Laboratory personnel are revising the plan1s and working with the DOE 
and EPA to develop plans to achieve compliance. As a part of our effort, IIS-Division 
has a contract with Radian Corp. to anduct a survey (inventory) of Laboratory soures. 
The preliminary report will be delivered soon. That report will be the basis of a self- 
assessment of all stacks regulated under 40 CFR 61 Subpart H, and is to be completed in 
time to report to EPA on October 22,1991. 

The current plan of action is to establish a Federal Facility Compliance 
Agreement (FKA) between the DOE and the EPA which provides a roadmap for full 
compliance over the next few (6-8) years. The first step in negotiating an FFCA is for 
EPA to issue Los Alamos a Finding of Violation (FOV). We ecpect that the FOV will be 

' 
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very specific and indicate that we do not comply with the sampling procedures 
identified'h 40 CFX 60, Appendix A, Methods 1 and 2 and Appendix B, Method 114. 
The limited FOV will imply that we are meeting the 4 0  mrems dose per year standard. 
The FOV is expeded to be issued in the next 30 days. 

Specific Recommendations 

a 

a 

a 

a 

Move appropriate TA-41 experiments to WETF as soon as practical, 

Move ahead with the new TA-53 stack construction project as soon as FY1992 
funding is available. This improvement will significantly reduce off-site dose 
estimates from the stack contributing over 90% of the total dose. 

Arrange for an independent audit of our efforts to comply with 40 CFR 61 after 
self-assessment is complete and a revised corrective action plan is presented to 
the EPA on October 22,1991. The review could be a part of an independent 
review of the full program where the three components (sources, stacks, and 
ambient air quality) are reviewed from the perspectives of management; 
measurements at sources, stacks, and sampling stations; analyses; total quality 
(including QA); reporting and compliance, (Ron Stafford welcomes such an 
assessment and suggested two potential review units (or leaders): Dr. Melvin 
F i t ,  €Tarvard University or Dr. Jim Johnson, UNversity of New Mexico.) 

. 

Conduct a systems review of all experiments using radionuclides to assure that 
the assignment of activities/experiments to experimental space is done in an 
optimal manner as far as best use of available HEPA filtered space For example, 
are current analytical chemistry activities in the CMR building assigned space to 
minimize stack emissions? In particular, how are experiments assigned to Wing 
3 as opposed to a Wing having HEPA filters? 

Continue refiing and improving our methods for estimating and reporting the 
error/uncertain~ for our measurements as given in the latest estimates for stack 
FE-19 in Wing 3 of the CMR buildingls. This activity should be a part of a larger 
effort to assure the qyality of all analyses, charts, tables, maps, and reports of 
measurements related to laboratory emissions of radionuclides. 

Develop active alarm systems as part of stack monitoring to give immediate 
notice of accidental large emissions. 

. 
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Two reviews 5Li2, one internal and one external report no major concerns from 
a compliance viewpoint about the ambient air monitoring program. In fact they find it 
to be strong enough to overcome their concerns about the stack monitoring program 
and conclude,that the Lab's claim to meet EPA dose standards is credible. They find 
that the QA and documentation of this program are adequate to excellent. We agree, 
but our review of this effort has raised several questions as to the adequacy of the Lab's 
ability to characterize the real situation (compliance is a stylized treatment and only 
attempts to approximate the real situation). We believe that our questions may become 
more important with time as compliance becomes more demanding and as the public 
becomes more concerned. In this section we give a brief description of the ambient air 
monitoring effort, a critique of its adequacy, and some recommendations for "getting 
ahead of the power curve". 

! 

The ambient air monitoring program at Los Alamos focuses on radioactivity and 
consists of two separate networks. A 3O-statiofi network (Figure 2) monitors 
continuously for airborne radionuclides. It has samplers located within the lab site, a set 
of perimeter stations, and three regional stations at Pojoaque, Espanola, and Santa Fe. 
The sampling system consists of a pumping system to pass air through a filter for 
collection of particulates and a silica gel cartridge to absorb atmospheric water vapor for 
tritium analysis. The filters are analyzed for PU, Am, and U. The performance of the 
system is documented in a quality assurance plan. The other network is an array of 
thermoluminescent dosimeters to monitor external penetrating radiation (Figure 3). 
These are also distributed among an on-site group, a perimeter group, and 4 regional 
stations. The networks appear to be consaentiously operated and seryiced. 

In challenging the effectiveness of this program to reliably document the hazards 
to the public, two questions are paramount: 

1. Are all the necessary and correct materials sampled? 
2. Does the number and placement of stations avoid the possibility of airborne 

pollutant plumes escaping undetected (or, under-detected) through the 
network? 

The monitors seem to adequately measure the major radioactive pollutants. 
However, a variety of non-radioactive pollutants that are not continuously monitored 
by the system are also of interest. Due to the "quick look' nature of this review, we have 
not considered non-radioactive airborne emissions; although future considera tion of 
monitoring for conventional pollutants, several of which have been documented in 
process emissions, may be an important issue. 

Placement and density of the sampling stations appears adequate, but barely so. 
Therefore, examination of this question opens some issues that are more subtle. 
Certainly, with the emphasis on annually averaged air concentrations developed from 
monthly integrated samples, it is highly unlikely that any dispersing plume of material 
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could exist without detection. However, if the plume passes between or over the 
sampling stations for periods of a few hours at a time over a significant number of days 
of the year, the air concentrations could be underestimated by any network of finite 
spacing. Spacing between perimeter stations is typically on the order of 2 to 6 km. 
Plume widths depend on several factors including source configuration, distance from 
the sowce, and meteorological factors of wind and turbulence. Typica€ airborne plume 
widths at the perimeter from on-site stack emission sources would be in the range of 1 
to 5 km, so there is a chance that the monitoring network may sample air concentrations 
that are less than the maximum (plume axis) values. 

A systematic analysis using the plume transport and dispersion methodologies 
developed for complex terrain by researchers in several LANL organizations would 
provide estimates of the errors associated with the current sampling array and guidance 
for the optimization of the array. The demonstration of the array performance using 
known releases of conservative tracers is well within the capability of this laboratory 
and would provide us with a confidence based on documented results to defend our 
choice of sampling network. 

Given these considerations, one could chaige that the Lab underestimates the 
dosage to the public. There would seem to be data to support this contention since the 
measurements show the dosage to be roughly a factor of two lower than the predictions 
from the EPAs "flat land" compliance-required d e  simulation. We would respond 
that it is remarkable that the d e  gives anywhere near the observed results, and that 
the dosage is so low that slightly underestimating it is of little consequence. 

Neither of these responses, while true, is satisfying. We ought to attempt to 
reduce our uncertainty by further study of-at least two effects+) the adequacy of the 
density and placement of the monitors, and (2) the need to estimate the amount of 
pollutant carried down canyon in the night time drainage flow (which could reduce 
considerably the amount of pollutant able to reach the town site). In the first case, better 
sampling might increase the yearly averaged measured dosage. In the second, the 
lower observed dosage might be explained by the loss of pollutant down the canyons. 

' In recent years HSE/EM Division people did a tracer study to assess timedependent, 
complex terrain effects using PIC (pressurized ionization chamber)-real time detectors. 
This study looked at the plume from LAMPF , correlated it well with off-site dosages, 
and, although only part of the results are published", it is reported to have information 
about drainage flow. It would be quite instructive for this work to be published and for 
the Lab's complex terrain people to attempt to simulate it on the computer. Clearly we 
need to do more study, and, as discussed above, the Lab has the capabilities to provide 
aid to EM Division on these issues. 

Another possibility of missing a monitoring network is for airborne plumes to 
loft over the top of a station, either by virtue of an aerodynamic influence on the wind 
field or, more likely on an annual basis, by their release from eleyated stack sources. The 
role of stack parameters, plume rise, and the likely role of building downwash and 
wake dispersion has not been addressed in the emissions monitoring documentation 



- . '  
14 

that we have seen. These phenomena are, however, significant modifiers of the 
atmospheric concentration patterns of interest to the laboratory.. 

The area of stack height has its specific concern. It is known that stack emissions 
from stacks that are short compared with the building height are partially trapped in 
the building's. wake and appear immediately at the ground level. One could question 
whether LANL employees near such buildings are at risk. It is not clear that we have 
adequate instrumentation in the vicinity of most of the buildings emitting radioactive 
pollutants to ascertian whether or not this is a problem. One exception is the CMR 
building where a newly installed monitor is nearby. Again the L.ANL research 
community has developed excellent methods for estimating these effects and has 
expressed interest in making these methods available to the environmental and safety 
analysisfunction. . 

Emergency Monitoring Capability 

Los Alamos has a well developed capability to assess the extent of large 
accidental releases including mobile and backpack monitoring equipment. The DOE 
relies on Los Alamos to deploy equipment to the field in the event of an accident 
anywhere in the complex. Parts of this effort were deployed during recent NASA 
launches of nuclear powered satellites at Cape Canaveral. While this is an impressive 
capability, its time response would be too slow to observe the crucial initial phases of an 
accident. This is exacerbated by the fact that stack monitoring systems in use will not 
give immediate notice of a large acadental release. This entire area of emergency 
planning needs a qualified review as it could be one of the most deficient parts of our 
airborne program. 

. 
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VI, Assessment and Recommendations 
I' 

We fmd the radioactive airborne emissions efforts at Los Alamos to be in fairly 
good array. Stack monitoring is formally out of compliance but the monitoring 
currently in existence seems well in hand and the action plan shows that changes 
needed for compliance are being addressed. 

We find the staff and management to be dedicated and committed to reducing 
emissions. However, the entire effort is compliance based and compliance limited. 
Funds for corrective action are closely tied to receipts of notices of violations. This 
coupled with pressures to respond to DOE guidelines, EPA standards, and various 
federal regulations totally consumes the time and thought processes of managers. Thus 
available scientific expertise and resources are directed to compliance rather than to 
systems analysis and process improvement. In other words, compliance is in some 
ways equated to excellence in air emissions monitoring. 

We expect that the airborne emissions will attract increasing s a t i n y  from both 
regulators and the concerned public Because of thiswe recommend additional effort to 
"get ahead of the power curve" of both the emissions controls and a solid understanding 
of the fate of airborne emissions in the environment. To this end we recommend that 
Los Alamos aggressively pursue the ALARA (as low as reasonably achievable) 
guideline for emissions control and call on the broad expertise of the laboratory staff for 
assistance in documenting the environmental fate of emitted materials. Research 
programs in several divisions have developed the knowledge and tools for predicting 
and evaluating patterns of transport, dispersion, transformation, deposition, and 
resuspension of a wide range of pollutants in the b s  Amos environment. To make 
available the broadest participation among laboratory research staff we recommend the 
estabkishment of an Airborne Emissions Workinn Group. Partiapation on this group 
should be from research as well as compliance oriented divisions, e.g. HS, EM, INC, T, 
EES, P, and A. For some activities of the working s o u p  we recommend additional 
participation from the lab's "Our Common Ground" p u p  and from carefully selected 
non-lab spokespersons representing universities, the Park Service, and concerned 
citizen groups. The latter members can provide valuable and different perspectives and 
a comunication channel to the public at large. 

In the next few months the Lab's corrective action plan will be in place. This will 
likely occur with the signing of a Federal Facilities Compliance Agreement between 
DOE and PA. At that time we recommend a thorough external review of this 
program. Ron Stafford, HS-DO, has suggested several people and groups capable of 
performing this review. 

We remain concerned about the state of emergency preparedness at the Lab in 
the case of accidents. We recommend a review of this area, and we recommend that 
activities which pose a high Weat to the public incase of acadent b6 moved to remote 
areas. For example: it would be prudent to move TA-41 programs requiring 
radioactive emissions to TA-16. We understand that there are plans for a new facility 
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there, the Weapons Subsystem Laboratory (WX-5). Such a move would not only locate 
these actidties away from their current extreme proximity to the townsite, they would 
also avoid the transportation problems of moving materials to the the WETF facility at 
TA-16. . 

We arealso concerned that currently no single person is charged with overall 
responsibility for this program. The effort is fragmented and overall integration cannot 
be ensured. We recommend that a single person be assigned the overall responsibility. 

Adequate funding is a chronic problem. Currently access to many funding 
sources requires a noncompliance finding (Notice of Violation). It is essential in the 
continually changing Es&H culture that the individual programs take more 
responsibility for their environmental impacts. This is donepartially by indirect and 
burden taxes. In addition we recommend working with the DOE, to develop program 
support for lineitem funding of important emissions mitigation efforts. 

In summary, our current estimate is that Lab employees and the general public in 
Northern New Mexico are safe from airborne radioactive pollution because of the high 
quality of the Labs program. But we can and must do better to achieve and assure total 
compliance. Los Alamos National Laboratory can move from its current status as the 
DOE lab with the highest off site radioactive emissions to become a leader in air 
emission minimization, measurements, analysis, monitoring, and reporting. 

I 

t 
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Environmental Surveillance at Los Alamos During 1989, LA-12000-ENV. 
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NOTE: Items 3,4, and 5 relate to an April 9-19 visit to LANL by Frank Sprague 
(DOWAWEPD) and John McDowell (Advanced Sciences, Inc). 
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including John McDuwell's, 'Trip RepoA-LOs Alamos National Laboratory" 
(dated April 26,1991). 
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Pollutants Evaluation of the Los Alamos National Laboratory", 
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Metallurgy Research Building (TA-3-29) at LAX Alamos National Laboratory", 
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Donald J. Sandstrom, 'Xesponse to Memo Entitled 'Justification for Continued 
Operation of the Chemistry and Metallurgy Research Building (TA-3-29) at Los 
Alamos National Laboratory' by Steve Blush, NS-I", Memo (MST-DO-90-102) to 
Adm. Mike Barr, DASMA, dated November 8,1990. 
Steven M. Blush, "Concerns from August 643,1991 Visit to Los Alamos National 
Laboratory (LANL)", Memo to Rick Claytor, DP-1, dated August 13,1991. 
Bruce G. Twining, "Chemical, Metallurgical Research Meeting", Memo to Jerry L 
Bellows, Area Manager, LAAO, dated August 15,1991. 
4OCFR Ch. I (7-1-90 Edition), Subpart H-National Emission Standards for 
Emissions of Radionuclides Other Than Radon From Department of Energy 
Facilities, Sections 61.90- 61-97. 
Redecisional Report, "DASMA CMR Study-Report by the DASMA CMR Study 
Panel", July 1990 
"Draft Environmental Compliance Program Audit for Environmental 
Compliance Programs", Los Alamos National Laboratory, Operations 
Management Office, Appraisals Group, December 18,1990. 
David Nochumson, "Los Alamos National Laboratory's Radiological Air Effluent 
Monitoring Rogram/Noncompliance Notification to the US Environmental 
Protection Agency", Memo to Tom Buhl dated February 25,1991, HSE-1-91-220. 
"Radiological Air Effluent Monitoring Program at the Los Alamos National 
Laboratory", a corrective action plan for the radiological air sampling program at 
LANL, approved August 30,1991. 
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15a. Ronald G. Stafford to Allen J. Tiedman memo, August 26,1991, "EPA REGION 

1%. Attachment to 15a. "TENTATIVE COMPLIANCE ACTION PLAN for AIR 
-MEETING REGARDING NESHAP, HSD091-057. 

EFFLUENT MONITORING PROGRAM for LOS A M O S  NATIONAL 
LABORATORY", Revised and Up-Dated, August 20,1991. 
Personal communication from Ronald Stafford, "For the period Dec. 21,1990 to 
Aug 2,1991 the reported and present best estimate of emissions from stack FE- 
19". 
"Measurement and Modeling of External Radiatio During 1985 from LAMPF 
Emissions" by Brent M. Ebwen, William A. Olsen Ili Chen, and Donald M. Van 
Etten, LA-lllSO-MS, UC-11, November 1987. 

16. 

17. 

B. STAFFINTERVIEWED 

Larry Andrews, 
Tom Buhl, 
Joe Graf, 
Tom Gunderson, 
Mike Howe, 
Elizabeth Kelly, 
David Nochumson, 
John Puckett, and 
Ron Stafford, 
Stanley Zygmunt. 

. The press of events assodated with planning for the tiger team visit prevented 
our meeting with Al Tiedman until after the response date, September 9. 

I 

I .  
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Los Alamos National Laboratory 
Los Alarnos,New Mexico 87545 memorandum ' 

TO S. S. Hecker, DIR, A100 

FROM: Ray A. Waller ~ r d  
DATE: September 12, 1991 

MAIL STOPITELEPHONE: K305/7-0920 

I SYMBOL: IGPP/UC:91-44 

I SUBJECT: CORRECTION TO "AIR EMISSIONS TASK FORCE REPORT" 
I 

Ref: IGPP/UC:91-43 and attached report. 

Ron Stafford has informed me that recent communication with the EPA indicated 
that a "Notice of Violation" (NOV) as used reference 15a (page 2, line 4-13) and 
in our report (page 8, line 1 b through page 9, line 4) is in error. The correct term 
is "Finding of Violation" (FOV). Ron's understanding of the two terms is that an 
NOV is accompanied by a fine while an FOV carries no such penalty. 

Please let me know if you want us to provide a corrected copy of the report prior 
to final distribution. 

I 

cy: IGPP/UC File 
C. Keller, IGPP 
S. Barr, EES-5 
R. Stafford, HS-DO, K491 
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Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

T O  S. S. Hecker, DIR, A100 DATE: September 6 , 1991 
FROM: Ra ~ r / C h a r k % e l I e r / S u m n e r  Barr c@ MAILSTOP~LEPH~)NE: K30W-0920 

SYMBOL: IGPP/UC:91-43 

SUBJECT: AIR EMISSIONS TASK FORCE REPORT 
1: 

Ref: .DIR-AIR EMISSION. TASK FORCE. Memo from S. S. Hecker to 
Ray Waller/Charles KQller/Sumner Barr dated August 27, 1991. 

Q 

Attached is our report as requested in the referenced memo. Briefly, we found 
nothing to cause immediate alarm. Rather we found a good program operated by 
a set of dedicated professionals, but which is not in compliance with current EPA 
regulations. Further, we found a commitment to compliance which depletes all 
available resources and leaves little, if any, resources to follow scientific curiosity 
and pursue process improvement. 

As stated in the report, the Laboratory's air emissions program is very complex and 
crosscuts many different laboratory organizations. Therefore, our quick-look is 
cursory in nature and may have missed some important issues. However, we 
believe that our report represents a good review of the situation as it exists today 
and offers some constructive recommendations for improving the overall air 
emissions programs of the Laboratory. 

We are available to discuss the contents of this memo, the attached report, and 
our experiences related to the review with you or others you designate at your 
convenience. Also, we await your guidance concerning distribution of the report. 

L 

cy: IGPP/UC File 
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EXECUTIVE SUMMARY . 

Following a two week "quick-look" into the Laboratory's stack emissions and air 
monitoring programs, we find no reason for immediate alarm. The present practices 
and measurements, while lacking required formality, quality assurance, and use of 
approved methods necessary for full compliance in some areas are judged to be 
adequate to protect both Laboratory employees and the general public, both on and off 
site, from significant levels of radioactive emissions. The individuals involved with this 
effort are dedicated and are generally doing an excellent job, given the funding 
resources available to them. 

. Findings: Reasons for Concern. 

We found deficiencies in both management and observational procedures. 

There is an ownership problem in this effort in that no one person has overall 
responsibility for the integrated functioning of the entire system. 

Management has what might be called a "compliance mentality" where scientific 
curiosity and vision will be called for in the future to ensure both continued 
process improvement and continued responsiveness to regulators and the public. 

Stack emissions monitoring are out of compliance with 40 CFR 61-a fact well 
known to those responsible for this effort (and one receiving concentrated 
atten tion). 

Ambient air monitoring appears to be in much better shape than the stack 
emissions program, and is the primary reason for our general confidence in the 
safety of the public. However, even here, we find a need for more aggressive 
research and development. This is particularly true in the present climate of 
citizen concern about the safe operation of the Laboratory. 

Current plans for monitoring and immediate response to an accident need 
improvement. Excellent equipment and procedures exist for monitoring after an 
accident, but these need to be deployed and thus are too slow for initial phases of 
an accident. A real-time monitoring system for accidental Pu releases is not 
presently incorporated in the system. Future plans include real-time air 
sampling before filtering from both the incineration process and the room air. It 
is not clear, however, whether this monitoring will work for both routine 
operation and in case of an accident. Also, no plans presently exist for 
monitoring of natural gas levels in the room air. Such monitoring might help 
prevent an explosion. 
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Finally we find that those responsible fo both stack emissions and ambient air 
monitoring do'not normally avail themselves of the wealth of expertise in nuclear 
chemistry, fluid dynamics and atmospheric flow over complex terrain, 
uncertainty analysis, observation science, and statistical analysis available within 
the Laboratory. 

We Recommend: 

e 

e 

e 

The Laboratory move beyond compliance and adopt a goal (similar to that at the 
Nevada Test Site) of reducing all radioactive and other hazardous airborne 
emissions to levels not detectable above background off site. 

An Airborne Emissions Workinn Group be appointed to provide continuing 
evaluation and input to the current program with a view to achieving this goal. 

Working Group membership include representatives from the following 
Divisions: HS, EM, T, EES, INC, and A for technical work. With additional 
membership for non-technical discussions may include the Laboratory group 
called Our Common Ground; and carefully selected members of the public- such 
as university faculty, national park service, industry and concerned citizen 
groups. 

The ownership problem be rectified by assigning one person overall 
responsibility for air emissions program from source to public. 

Review of current emergency monitoring and response plans for key facilities 
and develop new and improved plans as necessary for ._ good business practices. 

An independent audit of the full program following completion of the present "in 
house" self assessment effort to inventory (subcontracted to Radian Corp.) 
radioactive sources and establish plans to bring stack monitoring into compliance 
with 40 CFR 61, Subpart H, and modify ambient emissions as needed. 

Work with DOE to increase programmatic funding for ES&H requirements. 
One issue to pursue is to have programs accept responsibility for ES&H 
requirements and as appropriate provide line-item funding (e.g. new stack at 
TA-53). 

, 
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PREFACE 

This review & in response to a request from LANL Director S. S. Hecker that the 
authors form an "Air Emissions Task Force" to conduct a quick-look technical review of 
the Laboratory's air emissions monitoring program (Informal meeting with the Director 
August 16 and Memorandum, from S. S. Hecker, August 27,1991). The "quick-lookt 
nature of this review lends itself to omissions, both in people interviewed and 
information gathered (no attempt was made to review non-radioactive emissions 
although this is an important area for further study). Most certainly both findings and 
recommendations can be improved. But we believe that we have taken the pulse of this 
effort and have discovered the general outlines of what is in place and what still needs 
to be done. In particular we believe that more emphasis needs to be placed on 
broadening and integrating this effort by expanding our vision to "get ahead of the 
compliance power curve" and by involving the research side of the Lab. We recognize, 
the severe funding restrictions placed on those responsible for this effort, but we sense a 
real interest and willingness to move beyond compliance. Given the increasing 
concerns about the risks to the general public of operations at Los Alamos National 
Laboratory, this may be not only a prudent but also a cost effective way to proceed. 
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REVIEW 

Y I. Introduction 

During the past two weeks we have reviewed a number of documents including 
two recent audits-an internal review (draft) by OM0 completed December 18,199012 
and an external review by DOE completed April 9-19,19913#43. (see attachments and 
bibliography) and interviewed several Laboratory staff involved with this effort (see 
Appendix "People Interviewed"). We find a general unanimity among the reports 
reviewed and staff interviewed 'regarding the level of safety to employees and public, 
the level of compliance and Qcj':iity Assurance procedures for this effort, and the level 
of aspiration to achieve outstarding results. In particular we note two documents 
generated by HS Division sub?equent to our requested review--0) Ron Stafford's Trip 
Report15a on the EPA Region VI Meeting Regarding HESHAP (National Emission 
Standard for Hazardous Air Pollutants), and (2) the work16 done by Ron Stafford and 
his coworkers in responding to Vic Stello, DP-2.1, concerning, Director, Office of 
Nuclear Safety, Steve Blush's questions about accuracy of stack emissions monitoring at 
stack FE-19, Wing 3 of the CMR building. Both of these speak directly to questions 
listed in the August 27th Memorandum. The first includes a Tentative Compliance 
Action Planlsb with a list of Milestones through October 1992, the second details recent 
experiments on stack FE-19 to determine causes and magnitude of uncertainties in 
monitoring emissions from that stack. 

Finally we note for completeness, but have not read, a document sent to DOE 
addressing concerns contained in two Steve Blush Memoranda to Rick Claytor, 
Assistant Secretary for Defence Programs. 

While being aware of the large number of questions surrounding worst case 
accident scenarios at TA-41, the CMR building, and elsewhere, we have confined our 
review to the adequacy of measures to ensure safety to the environment and public 
during "normal" operations. 

We believe that a useful way to organize our review is by a systems approach 
(see Figure 1). After a discussion of management and ownership of the effort we 
proceed from radioactive material inventory, to stack emissions, to ambient air 
monitoring. These discussions, including some specific recommendations, are followed 
by 'an overall assessment and recommendation section. 



Figure 1. Simplified flow diagram illustrating some main components 
of emitted polutants in the laboraay environment. The 
highlighted blocks indicate the air emissions "system" evaluated in 
this study. 
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11. Management and Ownership 

bu r  first obseriration was that responsibility for monitoring and reducing 
airborne radioactive-emissions is divided among at least three entities: HS-1 and HS- 
DO; EM-8; and the Line organizations who own the buildings, labs and stacks. HS 
Division is responsible for stack emission monitoring. EM-8 takes over at the top of the 
stacks and is responsible for ambient air monitoring on and off site. EM-8 is also 
responsible for Lab interactions with EPA. Line organizations are responsible for 
programmatic work and are the key players in minimizing waste at its source. HS, EM 
and the line organizations work together to assure compliance with all regulations. 

effectively, a complete systems approach is difficult to maintain because of multiple . 
ownership. Figure 1 shows a block diagram of the program highlighting its main 
features. Some one person should be in charge. 

Thus, while each major part of the air emissions monitoring program is managed 

111. Inventory of Radioactive Material in Buildings * 

The potential for radioactive releases by way of existing stacks is a function of the 
inventory of radioactive material in a building. Of the Laboratory's several hundred 
active stacks, approximately 90 are involved in experiments which could result in the 
release of radionuclides. It is estimated that 34 stacks are subject to regulation under 40 
CFX 61. In order to determine the exact number a contractor, Radian Corp., is currently 
studying Laboratory sources to determine whether or not stacks not currently being 
monitored should be monitored under 40 CFR 61, Subpart H. The report is due soon. 
The best estimate is that few, if any, stacks will be added to the monitoring program. 

Because the inventory defines the number of stacks and the amount of control 
h 

equipment required, it is incumbent upon the line organizations to both minimize the 
inventory and consolidate experimental efforts to reduce the number of stacks 
requiring monitoring. 
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IV. Stack Monitoring 
, 
The stack monitoring program is dynamic and uses a graded approach to comply 

with new requirements as soon as possible. That is, risk based prioritized modifications 
are made as quickly as resources and schedules permit. 

The current stack emissions measurements are not in compliance with 40 CF'R 61, 
Subpart HI0 and 40 CFR 60, Appendices A and B15a. Our noncompliance is recognized 
by LANL, DOE, and EPA. Two principle areas of noncompliance are (I) we do not 
have an inventory of stacks which must be monitored under the regulations and (2) the 
methods we use differ from those specified in the regulations and therefore cannot be 
audited. However, reviews by DOE/ALs and LANL/OMO1* believe that current 
records and practices make our claim to not exceed the EPA standard for dose of e10 
mrems per year credible. Current monitoring practices including good records, 
conscientious employees, and a sound ambient air sampling program give independent 
reviewers confidence that we are meeting the standards, even though our methodology 
is not auditable in terms of current standards. Thus our current best efforts still contain 
a "trust me" element. 

) The following sites are the ones which we identify as being of highest concern: 

TA-41: Proximity to townsite increases concern regarding potential 
releases. This was of concern to Steve Blush during his tour of the 
site. 
LAMPF releases are a major component of the Laboratory's 
estimated.dose to the public. The planned new stack will improve 
margins of health and safety. 

TA-53: 

TA-48: Big contributor to Laboratory total. 
TA-21: Residual from past experiments. 
TA-3, CMR Building: Need for continued improvements to modernize 

TA-2: Potential consequences for accident. 
outdated control and monitoring systems. 

A corrective action plan14 for the Laboratoj. was developed and approved on 
August 30,1990. However, jmplementation of that plan is on hold pending funding. 
Therefore, Laboratory personnel are revising the planls and working with the DOE 
and EPA to develop plans to achieve compliance. As a part of our effort, HSDivision 
has a contract with Radian Corp. to conduct a survey (inventory) of Laboratory sources. 
The preliminary report will be delivered soon. That report will be the basis of a self-, 
assessment of all stacks regulated under 40 CFR 61 Subpart H, and is to be completed in 
time to report to EPA on October 22,1991. 

The current plan of action is to establish a Federal Facility Compliance 
Agreement (FFCA) between the DOE and the EPA which provides a roadmap for full 
compliance over the next few (6-8) years. The first step in negotiating an FFCA is for 
EPA to issue Los Alamos a Notice of Violation (NOV). We expect that the NOV will be 
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very specific and indicate that we do not comply with the sampling procedures 
identified in 40 CFR 60, Appendix A, Methods 1 and 2 and Appendix 8, Method 1 4. 
The limited NOV will' imply that we are meeting the <lo mrems dose per year standard. 
The NOV is expected to be issued in the next 30 days. 

Specific Recommendations: 

Move appropriate TA-41 experiments to WETF as soon as practical. 

Move ahead with the new TA-53 stack construction project as soon as FY1992 
funding is available. This improvement will significantly reduce off-site dose 
estimates from the stack contributing over 90% of the total dose. 

Arrange for an independent audit of our efforts to comply with 40 CFR 61 after 
self-assessment is complete and a revised corrective action plan is presented to 
the EPA on October 22,1991. The review could be a part of an independent 
review of the fbll program where the three components (sources, stacks, and 
ambient air quality) are reviewed from the perspectives of management; 
measurements at sources, stacks, and sampling stations; analyses; total quality 
(including QA); reporting; and compliance. (Ron Stafford welcomes such an 
assessment and suggested two potential review units (or leaders): Dr. Melvin 
First, Harvard University or Dr. Jim Johnson, University of New Mexico.) 

Conduct a systems review of all experiments using radionuclides to assure that 
the assignment of activities/experiments to experimental space is done in an 
optimal manner as far as best use of available HEPA filtered space. For example, 
are current analytical chemistry activities in the CMR building assigned space to 
minimize stack emissions? In particular, how are experiments assigned to Wing 
3 as opposed to a Wing having HEPA filters? 

I 

Continue refining and improving our methods for estimating and reporting the 
error/uncertainty for our measurements as given in the latest estimates for stack 
FE-19 in Wing 3 of the CMR buildingls. This activity should be a part of a larger 
effort to assure the quality of all analyses, charts, tables, maps, and reports of 
measurements related to laboratory emissions of radionuclides. 

Develop active alarm systems as part of stack monitoring to give immediate 
notice of accidental large emissions. 
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V. Ambient Air Monitoring 

Two reviews 5 &12, one internal and one external report no major concerns from 
a compliance viewpoint about the ambient air monitoring program. In fact they find it 
to be strong enough to overcome their concerns about the stack monitoring program 
and conclude that the Lab's claim to meet EPA dose standards is credible. They find 
that the QA and documentation of this program are adequate to excellent. We agree, 
but our review of this effort has raised several questions as to the adequacy of the Lab's 
ability to characterize the real situation (compliance is a stylized treatment and only 
attempts to approximate the real situation). We believe that our questions may become 
more important with time as compliance becomes more demanding and as the public 
becomes more concerned. In tbjs section we give a brief description of the ambient air 
monitoring effort, a critique of, -3 adequacy, and some recommendations for "getting 
ahead of the power curve". ; 

> 

The ambient air monitcring program at Los Alamos focuses on radioactivity and 
consists of two separate networks. A 30-station network (Figure 2) monitors 
continuously for airborne radionuclides. It has samplers located within the lab site, a set 
of perimeter stations, and three regional stations at Pojoaque, Espanola, and Santa Fe. 
The sampling system consists of a pumping system to pass air through a filter for 
collection of particulates and a silica gel cartridge to absorb atmospheric water vapor for 
tritium analysis. The filters are analyzed for PU, Am, and U. The performance of the 
system is documented in a quality assurance plan. The other network is an array of 
thermoluminescent dosimeters to monitor external penetrating radiation (Figure 3). 
These are also distributed among an on-site group, a perimeter group, and 4 regional 
stations. The networks appear to be conscientiously operated and serviced. 

In challenging the effectiveness of this program to reliably document the hazards 
to the public, two questions are paramount: 

1. Are all the necessary and correct materials sampled? 
2. Does the number and placement of stations avoid the possibility of airborne 

pollutant plumes escaping undetected (or, under-detected) through the 
network? 

The monitors seem to adequately measure the major radioactive pollutants. 
However, a variety of non-radioactive pollutants that are not continuously monitored 
by the system are also of interest. Due to the "quick look" nature of this review, we have 
nof considered non-radioactive airborne emissions; although future considera tion of 
monitoring for conventional pollutants, several of which have been documented in 
process emissions, may be an important issue. 

' Placement and density of the sampling stations appears adequate, but barely so. 
Therefore, examination of this question opens some issues that are more subtle. 
Certainly, with the emphasis on annually averaged air concentrations developed from 
monthly integrated samples, it is highly unlikely that any dispersing plume of material 



Figure 2: Monitoring Network for Airborne Radionuclides 
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could exist without detection. However, if the plume passes between or over the 
samplipg stations for periods of a few hours at a time over a significant number of days 
of the year, the air concentrations could be underestimated by any network of finite 
spacing. Spacing between perimeter stations is typically on the order of 2 to 6 km. 
Plume widths depend on several factors including source configuration, distance from 
the source, and meteorological factors of wind and turbulence. Typical airborne plume 
widths at the perimeter from on-site stack emission sources would be in the range of 1 
to 5 km, so there is a chance that the monitoring network may sample air concentrations 
that are less than the maximum (plume axis) values. 

A systematic analysis using the plume transport and dispersion methodologies 
developed for complex terrain by researchers in several LANL organizations would 
provide estimates of the errors associated with the current sampling array and guidance 
for the optimization of the array. The demonstration of the array performance using 
known releases of conservative tracers is well within the capability of this laboratory 
and would provide us with a confidence based on documented results to defend our 
choice of sampling network. 

Given these considerations, one could charge that the Lab underestimates the 
dosage to the public. There would seem to be data to support this contention since the 
measurements show the dosage to be roughly a factor of two lower than the predictions 
from the EPA's "flat land" compliance-required code simulation . We would respond 
that it is remarkable that the code gives anywhere near the observed results, and that 
the dosage is so low that slightly underestimating it is of little consequence. 

Neither of these responses, while true, is satisfying. We ought to attempt to 
reduce our uncertainty by further study of at least two effects-(1) the adequacy of the 
density and placement of the monitors, and (2) the need to estimate the amount of 
pollutant carried down canyon in the night time drainage flow (which could reduce 
considerably the amount of pollutant able to reach the town site). In the first case, better 
sampling might increase the yearly averaged measured dosage. In the second, the 
lower observed dosage might be/explained by the loss of pollutant down the canyons. 
In recent years HSE/EM Division people did a tracer study to assess time-dependent, 
complex terrain effects using PIC (pressurized ionization chamber)-real time detectors. 
This study looked at the plume from LAMPF , correlated it well with off-site dosages, 
and, although only part of the results are published", it is reported to have information 
about drainage flow. It would be quite instructive for this work to be published and for 
the Lab's complex terrain people to attempt to simulate it on the computer. Clearly we 
need to do more study, and, as discussed above, the Lab has the capabilities to provide 
aid to EM Division on these issues. 

Another possibility of missing a monitoring network is for airborne plumes to 
loft over the top of a station, either by virtue of an aerodynamic influence on the wind 
field or, more likely on an annual basis, by their release from elevated stack sources. The 
role of stack parameters, plume rise, and the likely role of building downwash and 
wake dispersion has not been addressed in the emissions monitoring documentation 
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that we have seen. These phenomena are, however, significant modifiers of the 
atmosp)wic concentration patterns of interest to the laboratory. 

The area of stack height has its specific concern. It is known that stack emissions 
from stacks that are short compared with the building height are partially trapped in 
the building's wake and appear immediately at the ground level. One could question 
whether LANL employees near such buildings are at risk. It is not clear that we have 
adequate instrumentation in the vicinity of most of the buildings emitting radioactive 
pollutants to ascertian whether or not this is a problem. One exception is the CMR 
building where a newly installed monitor is nearby. Again the LANL research 
community has developed excellent methods for estimating these effects and has 
expressed interest in making these methods available to the environmental and safety 
analysis function. 

Emergency Monitoring Capability 

Los Alamos has a well developed capability to assess the extent of large 
acciden tal releases including mobile and backpack monitoring equipment. The DOE 
relies on LOS Alamos to deploy equipment to the field in the event of an accident 
anywhere in the complex. Parts of this effort were deployed during recent NASA 
launches of nuclear powered satellites at Cape Canaveral. While this is an impressive 
capability, its time response would be too slow to observe the crucial initial phases of an 
accident. This is exacerbated by the fact that stack monitoring systems in use will not 
give immediate notice of a large acadental release. This entire area of emergency 
planning needs a qualified review as it could be one of the most deficient parts of our 
airborne program. 



15 

VI. Assessment and Recommendations 

We find the radioactive airborne emissions efforts at Los Alamos to be in fairly 
good array. Stack m'onitoring is formally out of compliance but the monitoring 
currently in existence seems well in hand and the action plan shows that changes 
needed for compliance are being addressed. 

We find the staff and management to be dedicated and committed to reducing 
emissions. However, the entire effort is compliance based and compliance limited. 
Funds for corrective action are closely tied to receipts of notices of violations. This 
coupled with pressures to respond to DOE guidelines, EPA standards, and various 
federal regulations totally cons 'imes the time and thought processes of managers. Thus 
available saentific expertise a n j  resources are directed to compliance r3ther than to 
systems analysis and process i:nprovement. In other words, compliance is in some 
ways equated to excellence in'air emissions monitoring. 

We expect that airborne emissions will come under ever closer scrutiny both 
from regulators and the concerned public. Because of this we recommend additional 
effort in this area to get "ahead of the power curve". To this end we recommend that 
Los Alamos establish a goal (similar to that at the Nevada Test Site) of zero detectable 
hazardous airborne emissions off site. We believe that our more modem facilities such 
as those at TA-55 and TA-16 already meet this goal. One way to do this in a tight 
funding situation is to make use of the broad expertise of Los Alamos staff. For 
example, staff funded by the DOES ASCOT program (Atmospheric Studies over 
Complex Terrain) could justify support for this effort and thus be available without 
additional funding. To ensure this goal and to make available the broadest 
participation from Lab research staff we recommend establishment of a Airborne 
Emissions Working - Group. Membership on this working group should be from both 
compliance and research divisions-HS, EM, INC, T, EES, and A. For some activities of 
this working group we recommend additional membership from the Lab's "Our 
Common Ground" group, and from carefully selected non-Lab personnel from 
University, National Park Service, and concerned citizen groups in Northern New 
Mexico. These latter members can provide invaluable perspectives not generally 
available within the Lab. 

In the next few months the Labs corrective action plan will be in place. This will 
likely occur with the signing of a Federal Facilities Compliance Agreement between 
DOE and EPA. At that time we recommend a thorough external review of this 
program. Ron Stafford, HS-DO, has suggested several people and groups capable of 
performing this review. 

We remain concerned about the state of emergency preparedness at the Lab in 
the case of accidents. We recommend a review of this area, and we recommend that 
activities which pose a high threat to the public incase of accident be moved to remote 
areas. For example: it would be prudent to move TA-41 programs requiring 
radioactive emissions to TA-16. We understand that there are plans for a new facility 



. '1 
16 

there, the Weapons Subsystem Laboratory (WX-5). Such a move would not only locate 
these aqtivities away from their current extreme proximity to the townsite, they would 
also avoid the transportation problems of moving materials to the the WETF facility at 
TA-16. 

We arealso concerned that currently no single person is charged with overall 
responsibility for this program. The effort is fragmented and overall integration cannot 
be ensured. We recommend that a single person be assigned the overall responsibility. 

Adequate funding is a chronic problem. Currently access to many funding 
sources requires a non-compliance finding (Notice of Violation). It is essential in the 
continually changing ES&H culture that the individual programs take more 
responsibility for their environmental impacts. This is done partially by indirect and 
burden taxes. In addition we recommend working with the DOE, to develop program 
support for line-item funding of important emissions mitigation efforts. 

In summary, our current estimate is that Lab employees and the general public in 
Northern New Mexico are safe from airborne radioactive pollution because of the high 
quality of the Labs program. But we can and must do better to achieve and assure total 
compliance. Los Alamos National Laboratory can move from its current status as the 
DOE lab with the highest off site radioactive emissions to become a leader in air 
emission minimization, measurements, analysis, monitoring, and reporting. 
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15b. Attachment to'l5a. "TENTATIVE COMPLIANCE ACTION PLAN for AIR 
EFFLUENT MONITORING PROGRAM for LOS ALAMOS NATIONAL 
LABORATORY", Revised and Up-Dated, August 20,1991. 
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B. STAFF INTERVIEWED 

Larry Andrews, 
Tom Buhl, 
Joe Graf, 
Tom Gunderson, 
Mike Howe, 
Elizabeth Kelly, 
David Nochumson, 
John Puckett, and 
Ron Stafford, 
Stanley Zygmunt. 

The press of events associated with planning for the tiger team visit prevented 
our meeting with A1 Tiedman until after the response date, Sptember 9. 

I 
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Finally we find that those responsible for both stack emissions and ambient air 
monitoring do not normally avail themselves of the wealth of expertise in nuclear 
chemistry, fluid dynamics and atmospheric flow over complex terrain, 
uncertainty analysis, observation science, and statistical analysis available within 
the Laboratory. 

P 

We Recommend: 

An Airborne Emissions Working Group be appointed to provide continuing 
evaluation and input to the current program. 

0 Working Group membership include representatives from the following 
Divisions: HS, EM, T, EES, INC, and A for technical work. With additional 
membership for non-technical discussions may include the Laboratory group 
called Our Common Ground; and carefully selected members of the public- such 
as university faculty, national park seMce, industry and concerned citizen 
groups. 

The ownership problem be rectified by assigning one person overall 
responsibility for air emissions program from source to public. 

Review of current emergency monitoring and response pl& for key facilities 
and develop new and improved plans as necessary for good business practices. 

An independent audit of the full program following completion of the present "in 
house" self assessment effort to inventory (subcontracted to Radian Corp.) 
radioactive sources and establish plans to bring stack monitoring into compliance 
with 40 CFX 61, Subpart H, and modify ambient emissions as needed. 

. 

Work with DOE to increase programmatic funding for EsdtH requirements. 
One issue to pursue is to have programs accept responsibility for E M  
requirements and as appropriate provide lin&item-fu.nding (e.g. new stack at 
TA-53). 
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IV. Stack I '  Monitoring 

The stack monitoring program is dynamic and uses a graded approach to comply 
with new requirements as soon as possible. That is, risk based prioritized modifications 
are made as quickly as resources and schedules permit. 

The current stack emissions measurements are not in compliance with 40 CFR 61, 
Subpart NO and 40 CFR 60, Appendices A and 81%. Our noncompliance is recognized 
by LANL, DOE, and EPA. Two principle areas of noncompliance are (1) we do not 
have an inventory of stacks which must be monitored under the regulations and (2) the 
methods we use differ from tho* specified in the regulations and therefore cannot be 
audited. However, reviews by L+'3E/AL5 and LANL/OMO12 believe that cunent 
records and practices make our &im to not exceed the EPA stahdard for dose of 4 0  
mrems per year credible. Current monitoring practices inciuding good records, 
consaentious employees, and a sound ambient air sampling program give independent 
reviewers confidence that we are meeting the standards, even though our methodology 
is not auditable in terms of current standards. Thus our current best efforts still contain 
a "trust me" element. 

The following sites are the ones which we identify as being of highest concern 

TA-41: Proximity to townsite increases concern regarding potential 
releases. This was of concern to Steve Blush during his tour of the 
site. 
LAMPF releases are a major component of the Laboratory's 
estimated dose to the public. The planned new stack will improve 
margins of health and safety. 

TA-53: 

TA-48: Big contributor to Laboratory total. 
TA-21: Residual from past experiments. 
TA-3, CMR Building: Need for continued improvements to modernize, 

TA-2 Potential consequences for accident. 
outdated control and monitoring systems. 

A corrective action plan14 for the Laboratory was developed and approved on 
August 30,1990. However, implementation of that plan is on hold pending funding. 
Therefore, Laboratory personnel are revising the planls and working with the DOE 
and EPA to develop plans to achieve compliance. As a part of our effort, HS-Division 
has a contract with Radian Corp. to conduct a survey (inventory) of Laboratory sources. 
The preliminary report will be delivered soon. That report will be the basis of a self- 
assessment of all stacks regulated under 40 CFX 61 Subpart H, and is to be completed in 

. time to report to EPA on October 22,1991. 

The current plan of action is to establish a Federal Facility Compliance 
Agreement (FFCA) between the DOE and the EPA which provides a roadmap for full 
compliance over the next few (6-8) years. The first step in negotiating an FFCA is for 
EPA to issue Los Alamos a Finding of Violation (FOV). We expect that the FOV will be 
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very speclfc and indicate that we do not comply with the sampling procedures 
identifitid in 40 CFR 60, Appendix A, Methods 1 and 2 and Appendix B, Method 114. 
The limited FOV will imply that we are meeting the 4 0  mrem dose per year standard. 
The FOV is expected to be issued in the next 30 days. 

Specific Recommendations: 

e 

Move appropriate TA-41 experiments to WETF as won as practical. 

Move ahead with the new TA-53 stack construction project as won as M1992 
funding is available. This improvement will significantly reduce off-site dose 
estimates from the stack contributing over 90% of the total dose. 

Arrange for an independent audit of our efforts to comply with 40 CFR 61 after 
self-assessment is complete and a revised corrective action plan is presented to 
the EPA on October 22,1991. The review could be a part of an independent 
review of the full program where the three components (sources, stacks, and 
ambient air quality) are reviewed from the perspectives of management; 
measurements at sources, stacks, and sampling stations; analyses; total quality 
(including QA); reporting; and compliance. (Ron Stafford welcomes such an 
assessment and suggested two potential review units (or leaders): Dr. Melvin 
First, Harvard University or Dr. Jim Johnson, University of New Mexico.) 

1 

Conduct a systems review of all experiments using radionuclides to assure that 
the assignment of activities/experiments to experimental space is done in an 
optimal manner as far as best use of available HEPA filtered space. For example, 
are current analytical chemistry activities in the CMR building assigned space to 
minimize stack emissions? In particular, how are experiments assigned to Wing 
3 as opposed to a Wing having HEPA filters? 

Continue refining and improving our methods for estimating and reporting the 
emr/uncertainty for our measurements as given in the latest estimates for stack 
FE-19 in Wing 3 of the CMR builciing16. This activity should be a part of a larger 
effort to assure the quality of all analyses, charts, tables, maps, and reports of 
measurements related to laboratory emissions of radionuclides. 

Develop active alarm systems as part of stack monitoring to give immediate 
notice of accidental large emissions. 
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VI. Assessment and Recommendations 

We find the radioactive airborne emissions efforts at Zns Alamos to be in fairly 
good array. Stack monitoring is formally out of compliance but the monitoring 
currently in existence seems well in hand and the action plan shows that changes 
neded  for compliance are being addressed. 

We find the staff and management to be dedicated and committed to reducing 
emissions. However, the entire effort is compliance based and compliance limited. 
Funds for corrective action are closely tied to receipts of notices of violations. This 
coupled with pressures to respond to DOE guidelines, EPA standards, and various 
federal regulations totally consumes the time and thought processes of managers. Thus 
available scientific expertise and resources are directed to compliance rather than to 
systems analysis and process improvement. In other words, compliance is in some 
ways equated to excellence in air emissions monitoring. 

We expect that the airborne emissions will attract increasing scrutiny from both 
regulators and the concerned public. Because of this we recommend additional effort to 
"get ahead of the power w e "  of both the emissions controls and a solid understanding 
of the fate of airborne emissions in the environment. To this end we recommend that 
Los Alamos aggressively pursue the ALARA (as low as reasonably achievable) 
guideline for emissions control and call on the broad expertise of the laboratory staff for 
assistance in documenting the environmental fate of emitted materials. Research 
programs in several divisions have developed the knowledge and tools for predicting 
and evaluating patterns of transport, dispersion, transformation, deposition, and 
resuspension of a wide range of pollutants in the Zns Alamos environment. To make 
available the broadest participation among laboratory research staff we recommend the 
establishment of an Airborne Emissions Working Group. Partidpation on this group 
should be from research as well as compliance oriented divisions, e.g. HS, EM, INC, T, 
EES, P, and A. For some activities of the working group we recommend additional 
participation from the lab's "Our Common Ground" group and hom carefully selected 
non-lab spokespersons representing universities, the Park SeMce, and concerned 
citizen groups. The latter members can provide valuable and different perspectives and 
a communication channel to the public at large. 

In the next few months the Labs corrective action plan will be in place. This will 
likely occur with the signing of a Federal Facilities Compliance Agreement between 
DOE and EPA At that time we recommend a thorough external review of this 
program. Ron Stafford, HS-DO, has suggested several people and groups capable of 
performing this review. 

We remain concerned about the state of emergency preparedness at the Lab in 
the case of accidents. We recommend a review of this area, and we recommend that 
activities which pose a high threat to the public incase of acadent be moved to remote 
areas. For example: it would be prudent to move TA-41 programs requiring 
radioaditre emissions to TA-16. We understand that there are plans for a new facility 
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lo R. E. Tate, MST-5 HS 6730 DATE March 16, 1984 

MAIL STOPlTELEPHONE 
J 5 6 2 / 7 -3 034 M. W. Johnson, 4-2 $3 

SrMEoL 42-84 -4 3 16A 

DIRECT COURSE I1 RESULTS 

Attached to this memorandum you will find several figures 
' summarizing the results of our mapping effort of two weeks ago. The 

following descriptions pertain to these figures, which are numbered 
appropriately. 

To. review the procedure we used:. Ganuna-ray spectra were taken 
with hyperpure germanium (HPGe) detectors at a subset of the 286 (26 I 
11) grid points laid out by you and your associates. We were unable to 
take data at all points due to equipment failure, about which more 
later. We used the high-resolution HPGe detectors rather than sodium 
iodide (NaI) detectors owing to the need to discriminate among possible 
sources of radioactivity: lg21r left over from the cleanu operation 
we undertook last fall, the 238U sought, background from 838U, 232Th 
and 40K, etc. Selected photopeaks in the spectra were taken as 
representative of the various isotopes. The planned method of 
distinguishing between 238U from the shot and 238U present in 
background was to look for the enhancement of some gamma ray produced 
early in the uranium decay chain -- specifically, the 1001-keV line 
from 234mPa decay -- relative to a gamma ray roduced later in the 
chain -- specifically, the 609-keV line from 2p4Bi decay. From the 
number of counts in a given photopeak at each location, it is possible 
to construct a density plot which describes the distribution of the 
radionuclide producing that photopeak. 

1 These measurements were only partially successful, as the 
1001-keV line proved to be all but invisible in all spectra taken. We 
attribute this, not only to the possibility of dispersal of the 238U, 
but also to the existence of a large amount of 40K in the background, 
which led to a Compton shoulder which raised the continuum near the 
1001-keV peak. Figure 1 is a density plot of the inferred distribution 
of 238U based on the measurements which were done. The figure is 
incomplete, as only about two thirds of the grid points were sampled 
owing to equipment problems. We are unsure whether the apparent 
concentration of 238U near the (140,100) point is real or not. The 
spectra show a small peak at this position, but it is narrower than 
other, well-established peaks at similar energies. Because the widths 
of real peaks should be independent of their source, we suspect that 
the offending "peak" is a background artifact, and thus that no 238U 
was found anywhere. It should be emphasized that 238U is a singularly 
difficult radionuclide to map, owing to the combination of low specific 
activity, very small branching ratio for gamma rays that are easy to 
detect, and occurrence of 238U in natural background. 
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We were considerably more successful in locating the remaining 
lg21r. Figure 2 shows the density plot for the distribution of this 
isotope. The major concentration near (140,100) was also seen with 
DRH's. Various outlying points also show lg21r in their spectra, 
although the concentration is much less. We feel that this plot 
demonstrates the usefulness of HPGe detectors for this kind of work, as 
it is possible to say unequivocally that the concentrations of 
radioactivity at these grid points are due to lg2Ir and not to 238U. 

Also present in the spectra were background peaks due to uranium- 
and thorium-series activities in the soil. Figure 3 shows the 
distribution of the former, as inferred from the 609-keV line. Because 
this line is present, to a varying but always measurable extent, in any 
spectra from the test area, the dark areas in the figure define those 
points where data were not accumulated owing to instrument failure. A t  
the same time, it was observed that the ratio of 238U to 232Th (the 
latter deduced from a 582-keV line; results not shown here) was 
definitely variable. This is in agreement with experience of 
background sampling in other locations. 

The lack of data at about a third of the grid points resulted 
from recurring failures of the tape units on the ND-6 analyzers. The 
omission of the 60-foot band Is particularly unfortunate, as this is a 
section along which a concentration of uranium might well have been 
found. While we believe that this experience demonstrated the value of 
HPGe in a field setting, it also demonstrated that a more reliable 
means of archiving the data is required. We are exploring alternate 
means of data storage, should an event like this one recur in the 
future. 

Based on these results, we draw the following conclusions: 
1. Nowhere among the grid points we studied was there a 

concentration of 238U sufficient to place more than a very 
few (about 5 ;  exact quantity varied from location to 
location) grams near the detector. From this we infer both 
the absence of large pieces, and the likelihood that a 
powdering of the U02 occurred, with the powder being 
dispersed over a wide area by wind action. 

2. Searches for 23% with a DRM would have produced erroneous 
results due to the presence of significant quantities of 
lg2Ti not collected in October. 

3. With current technology, it probably is of no value to return 
to the test site for further measurements. 
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The ability to do high-resolution ganuna-ray spectroscopy is 
potentially valuable in settings where distributions are 
sought for more than one radionuclide. However, 
off-the-shelf data-acquisition packages appear not to be 
sufficiently reliable to use under the adverse conditions 
which may be encountered in the field. The Advanced Nuclear 
Technology Group.  is interested in pursuing alternatives to 
the ND-6's, bihich acquitted themselves poorly here. 
Proposals f o r  su$h alternatives are under consideration. 
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April 25, 1984 
MST-54-84-20 

. TELEP”oNE: FTS- 843-4591 

IN REPLY REFER T O  

MAIL STOP: 67 30 

6 ‘  1 ,  

LOSAU8ll7i7lOS 
Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

U.S. Department of Energy 
Office of Special Nuclear Projects 
Attn: G. L. Bennett, NESS 

Germantown, MD 20767 
B107, GTN 

. Dear Gary: 

You will find enclosed a report, MST-5-C-84-15, which describes. 
the results of our recent efforts in looking for GPHS-RTG fuel simu- 
lant material on the DIRECT COURSE test bed at White Sands Missile 
Range. I believe that we used the best available state-of-the-art 
technology in our four day field effort to d@ne the D-38 fuel 
simulant dispersion from the damaged RTG unit. U is difficult to 
locate by its characteristic radioactivity, which, of course, makes it 
most acceptable in test environments where it might be dispersed. If 
the results or techniques used need clarification please contact me. 

With best personal regards. 

Very truly yours, 

Phy s ic a1 Met a1 lur gy 
Group 

RET:hb 

Enc. a/s 
xc: R. W. Englehart, NUS T. C. Wallace, MST-DO, MS-G756 

C. T. Bradshaw, GE E. M. Wewerka, MST-DO, MS-G756 
N. Goldenberg, DOE M. M. Minor, INC-5, MS-G776 
R. W. Campbell, JPL N. Nicholson, 4-2, MS-J562 
Capt. E. Raska, DNA M. W. Johnson, 4-2, MS-J562 

R. W. Zocher, MST-5 C ~ O  (2) w/o enc. 
9, E. BrOnh2, MST-91 

G. Wenz, WSMR MST-5 (2) 

An Equal Opportunity Employer/Operated by Unlverrlty of Callfornlr 
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Uranium Mapping of the GPHS-RTG Impact Area on 
the DIRECT COURSE Test Bed, February 1984. * .  

R. E. Tate 

Summary 

In an attempt to determine the release pattern of the depleted uranium 

oxide (D-38) simulant fuel from the GPHS-RTG exposed to DIRECT COURSE (500 

tons TNT equivalent) an area 200 by 500 feet on the test bed was surveyed 

and mapped for uranium and for D-38 in particular. The area was mapped on a 

20 foot grid using two sophisticated techniques, neutron activation 

analysis of 286 surface soil samples collected and in situ analysis'of the -- 
gamma ray spectrum at a grid point looking at D-38 daughter products for 

enhancement of 234Pa relative' to 214Bi. No high concentrations of uranium 

were found, although three small areas with about twice natural background 

were located. From this mapping and from the rather wide dispersal of the 

iridium fuel cladding it is inferred that no large pieces of the simulant 

fuel survived the DIRECT COURSE explosion and that the simulant fuel was 

finely divided and widely dispersed by the DIRECT COURSE explosion. \ 

Introduction 

In October 1983 the General Electric Company fielded an environmental 

test that exposed a General-Purpose Heat Source (GPHS) Radioisotope 

Thermoelectric Generator (RTG) containing one simulant fueled GPHS module to I 
1 

the blast of the DIRECT COURSE event at White Sands Missile Range. r'n this 

event some 200 experiments were exposed at varying ranges to the detonation 

of 609 tons of ammonium nitrate/fuel oil (ANFO). The RTG was mounted on a 
/ 

tower 119.7 feet in the air at a radial distance 56.5 feet from the explo- 

sive sphere center (39.0 feet from the sphere surface) to simulate the Space 

Shuttle's external tank-RTG geometry on the launch pad. The temperature of 

the D-38 simulant fueled module and adjacent dummy modules was raised to the 



I 

MST-54-84- 15 2 April 25, 1984 

llOO°C test temperature using power from a motor generator and was main- 

tained'at temperature through shot time by power from a battery bank, This 

test was designed to evaluate the results of a propellent explosion on the 

RTG at the time of shuttle launch. 

The blast damaged the iridium fuel encapsulation members to a much 

greater extent than had been anticipated. Iridium fragments were recovered 

out to a radial distance of about 1000 feet over a path about 250 feet wide. 

Some were located in the region between ground zero and the RTG tower. 

Fortunately for recovery purposes the iridium clad hardware had been mildly 

irradiated to form relatively short-lived Ig2Ir. About 100 fragments of 

iridium, approximately three-fourths of the claddlng material, were re- 

covered ar that time with the assistance of a seven man team from the 

Advanced Nuclear Technology Group at Los Alamos. They were equipped with 

sensitive delta rate meters which easily located quite small pieces of 

irid ium . 
After the test results became known to the heat source community, 

questions were raised concerning the dispersal of the D-38 fuel simulant. In 

the last week in February, four months after the DIRECT COURSE event, an 

expedition was fielded to the White Sands Missle Range to map the uranium 

distribution in the vicinity of the RTG impact area and to attempt to 

identify the 'distribution of the D-38 fuel simulant. 

/ 

Grid Layout 

A 200 by 500 foot rectangle was staked out on the DIRECT COURSE test 

bed to cover most of the area where the iridium clad fragments from the 

GPHS-RTG test article had been recovered in the few days just after the 

test. The long-dimension midline of this rectangular area coincided with 

the Ground Zero-RTG Tower Base radial on a magnetic azimuth of 122O, as is 

shown in Figure 1. Using 200 and 300 foot surveying tapes .a 20 foot grid 
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was established on this rectangle with the grid x-coordinate zero located at 

-50 feht on the 122' radial. The locations of the remanents of the steel 

shot tower and the steel RTG tower were recorded with reference to this 

grid. Surface earth samples were collected at the 286 grid points, at 600, 

700, 800, 900, 1000, and 1100 feet along the radial, and duplicate samples 

at 1000 feet north and south of the radial at x = 500 feet, Gamma ray 

spectra were also recorded at about two thirds of the grid points. 

Recurring failures in the tape recording units precluded gamma ray data 

collection at all the grid points. 

Sample Collection 

A three person team from the Physical Metallurgy Group at Los Alamos 

collected the surface soil samples. An attempt was made to use a uniform 

collection technique. Significant portions of the collection area had been , ,  

compacted during test bed construction by heavy equipment and collecting 

some surface samples presented a challange. With a trowel soil was col- 

lected from an area about 6 inches square and to a depth of about 3/8 inch. 

Enough of this earth was placed in a stainless steel measuring cup to yield 

about 3/4 cup. With the cup as a mortar and the plastic trowel handle as a 

pestle the soil was ground to break up all hard clumps of earth. The ground 

sample was placed on a 10 mesh sieve in a 3 inch diameter sieve set and the 

sieve set was shaken about 30 times. The plus 10 mesh stones and debris 

were discarded after visually inspecting this fraction for lumps D-38. The 

minus 10 mesh material from the pan of the sieve set was transferred to two 

high-purity polyethylene containers, a special 4 ml vial used subsequently 

for reactor irradiation and a 25 ml bottle for a back up sample. The sample 

containers were marked prior to the,field work with six digit numbers of the 

form xxx/yyy to indicate in feet the grid point origin 
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of the soil sample. Each team member collected sets of eleven samples along 

a constant x coordinate at y intervals of 20 feet from 0 to 200. 

Soil Sample Analysis for Uranium 

The soil samples were analyzed by neutron activation analysis at the ' 

Omega West Research Reactor at Los Alamos using automated equipment deve- 

loped by the Isotope and Nuclear Chemistry Division for the National Uranium 

Resource Evaluation (NURE) program. The po1yethylene.vials containing the 

4-5 g soil samples are transferred pneumatically through stations which 1) 

.weigh the container and sample, 2) irradiate the sample in the reactor 

neutron flux for 20 sec, and 3) count for 30 sec the delayed fission neu- 
, 

trons from 235U immediately upon removal from the reactor. About 200 

samples,can be processed in a day. A computer print-out lists the sample 

number (ie grid point location), sample weight, neutron counts, flux nor- 

malization, and uranium content in ppm to two decimal places. The depleted 

uranium used as fuel simulant oxide in the GPHS-RTG contains 0.2 percent 

238U rather than the 0.7 present in naturally occurring uranium. However, 

th.e delayed neutron analysis technique is so rapid and so very sensitive for 

uranium in trace quantities that the results give a good indication of the 

uranium distribution over the DIRECT COURSE test bed area. The results from 

this analysis are plotted as a computer-generated contour map in Figure 1. 

Ten samples, seven from the highest levels found by fission neutron 
.* 

counting and three from the farthest background areas, were reexamined by a 

technique which activates the 238U but which is also much less sensitive for 

uranium . 
Neutron capture creates 239U and this decays to 239Np, which is a gamma 

emitter amenable to analysis by counting techniques. Table I compares the 

uranium concentrations reported for the same samples from determinations by 

the two neutron activation techniques, 235U fission and 238U activation. 
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TABLE 1 

U;anium Concentration at Selected Points by Two Activation Methods 

2 3 5 ~  fission 2 3 8 ~  activation 
Grid Point PPm u, PPm u s  Comments 

120,200 3.63 4.23 
140,100 2.59 3.60 Adjacent to 
140,120 2.54 3.41 23 g iridium 
160,100 2.70 4.23 recovery 
240,120 3.09 3.39 
260,140 3.81 6.48 
360,040 4.04 3.48 

1100,100 2.30 2.82 background 
500,1000 2.51 <4.4 background 

. 500,-1000 2.34 2.43 background 

, 
Uranium concentrations as determined by 238U activation are in seven out of 

eight cases- somewhat higher than those determined by the delayed fission 

neutron technique. However, there is enough scatter in the data to preclude 

an unequivocal argument that the higher uranium concentration areas are from 

the dispersed D-38 fuel simulant. 

~ Gamma Ray Spectra Analysis for Uranium 

In an effort to evaluate the uranium content over a significantly 

larger area at each grid point and to look specifically for D-38, the 

Advanced Nuclear Technology Group at Los Alamos fielded a four man team to 

analyze the gamma ray spectra at the grid points. Three units with hyper 

pure germanium detectors mounted on tripods were used on the test bed. The 

- spectra were analyzed with portable 1000 channel units and the data stored 

Counting time at each grid point was with built-in microcassette recorders. 

5 minutes. 

The planned method of distinguishing 238U from the GPHS-RTG and the 

238U in the background was to look for the enhancement of some gamma ray 

produced early in the 238U decay chain -- specifically the 1001-keV line 

from 2345a decay -- relative to a gamma ray produced later in the chain -- 
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specifically the 619-keV line from 214Bi decay. These measurements were 

only partially successful, as the 1001-keV line proved to be all but invi- 

sible in all the spectra taken. This is attributed to, not only the 

possibility of wide dispersal of the D-38, but also to the existence of a 

large amount of 40K in the background. The radiation from 40K led to a 

compton shoulder which raised the continuum near the 1001-keV peak 

' Unfortunately, data was acquired only at about two-thirds of the grid 

points because of recurring failures in the tape units of the spectrum 

analyzers. Nowhere among the grid points studied was there a concentration 

of 238U more than a very few grams in the vicinity (3-5 feet) of the 

germanium detectors. 

Iridium Detection and Recovery 

I The gamma ray spectra analysis technique was considerably more success- 

ful in'locating residual lg21r. About 23 g of iridium, some of it buried 10 

inches deep, was recovered from a location (140, 110) between grid points. 

1921r was clearly visible in the spectra at adjoining grid points 10 feet 

away. Various outlying points also showed lg21r in their spectra, although 

the concentrations are much less. The lg21r at (140, 110) was also easily 

located with delta rate meters. The germanium detectors were particularily 

useful in demonstrating that concentrations of radioactivity located with 

. Searches for uranium delta rate meters were due to lg21r and not to 

with only delta rate meters would have produced erroneous results due to the 

presence of iridium that was not collected in October. 

Conclusion 

238u 

A significant effort using sophisticated technology was exerted by Los 

Alamos personnel in an effort to obtain the dispersal pattern or "footprint" 

of the D-38 fuel simulants released from the GPHS-RTG exposed close in to 



1 .  

MST-54-84-15 7 Apr i l  25,  1 9 8 4  

t h e  DIFECT COURSE explosion. 238U is  a s i n g u l a r i l y  d i f f i c u l t  rad ionucl ide  

t o  map, owing t o  a combination of low s p e c i f i c  a c t i v i t y ,  very s m a l l  

branching ra t io  f o r  gamma rays  t h a t  are easy t o  d e t e c t ,  and t h e  occurrence 

From t h e  mapping t h a t  w a s  done and from t h e  

r a t h e r  wide d i s p e r s a l  of t he  i r id ium f u e l  c ladding,  i t  is i n f e r r e d  t h a t  no 

l a r g e  p i eces  of t h e  D - 3 8  simulant f u e l  survived t h e  DIRECT COURSE explosion 

and t h a t  t h e  s imulant  f u e l  w a s  f i n e l y  d iv ided  and widely dispersed.  

\ of 238U i n  n a t u r a l  background. 
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Scrubber 
Search 
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of Work) 
Specific , 

Spill 
Stack 
Standard 
Statistics 
Steamline 
Steel 
Storage 
Strontium 
Structure 
Study 
Subcontractor 
subsurface 
Summary 
Sump 
Support 
jurface 
Surveillance 
Survey 
iwipe . 
iWMU (Solid Weste 

Manegement Unit) 
iystem 

'able 
'ank 
'ask .. 

.---------I-.------_--------- 

'CLP (Toxicity . 
Cheracteristic Leeching 
Procedure) 

'DD (Technicel Document 
Description) 
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* OFFICE MEMORANDUM 

I . .  
i 

FROM Harga re t  Anne Rogers, B-8 
Reviewedhb Counsel 
Publicly Releasable 

I 
I SUBJECT * 

SYMBOL : 88-76-303 

A 415 -- 'FOLLOW - UP STUDIES RELATED TO THE HISTORY OF LASL 
MATERIALS DISPOSAL AREAS . 

I 

I 
i 
I AS a r e s u l t  of my work on t h e  h i s t o r y  and environmental  

s e t t i n g  o f  Materials Disposal  Areas A,BiC,D,E,F,G, and T, amnnber  
of problems have been i d e n t i f i e d  and ques t ions  r a i s e d  concerning 
rmesi-grrof - m o n ~ ~ o ~ - g s ~ s - ~ e m ~ - f ~ ~ ~ e ~ ~ - ~ ~ l ~ s f a r ~  

I 

i 
o t h e r  ? h E e r i a l s  Disposal  Areas and .undesignated sites known t o  
have had r a d i o a c t i v e  contaminat ion.  With t h e  p o s s i b l e  except ions 
of  Areas G and T a l l  si tes of concern would bene f i t  from f u t h e r  
r e c o r d s  sea rch  p r i o r  t o  t h e  es tab l i shment  of  s i t e - s p e c i f i c  
monitor ing.  
Areas A,B,C,D,E and F is l i k e l y  t o  be slow s i n c e  t h e  most promising 
l e a d s  have a l r eady  been explored.  Therefore ,  some follow-up s t u d i e s  
(pre l iminary  t o  des ign  of s i t e - s p e c i f i c  monitor ing systems)  are 
needed now so t h a t  design d e c i s i o n s  can be expedi ted.  

Inforination gained from f u r t h e r  records  sea rch  on 

S i n c e  Areas A,B,C,D,E,F,G,and T have been prominent ly  iden- 
t i f i e d  by  LASL through the  y e a r s  as sites of concern, they  should 
be s t u d i e d  f i r s t .  A l l  o t h e r - s i t e s  of concern should be s tud ied  
a f t e r  des ign  dec i s ions  on s i t e - s p e c i f i c  monitor ing have been made 
f o r  Areas A,B,C,D,E,F,G, and T. 

Study Rec.otr;endations 
General  

S o i l  and vege ta t ion  samples should be taken  f o r  Areas A , B , C ,  
D,E,F,G, and T. Sample l o c a t i o n  and chemical tests p e r  sample 
should t a k e  i n t o  account p re sen t  ,knowledge 0 5  t h e  p a s t  h i s t o r y  of 
t h e  area.  Pace and compass mapping (using engineer ing  drawings a s  
b a s e  maps) of sample l o c a t i o n s  should b e  done concur ren t ly  wi th  
samole c o l l e c t i o n .  Samples should  be c o l l e c t e d  on lv  when t h e r e  
is eve ry  assurance t h a t  they w i l l  be analyzed v h i l e . t h e y  a re  st i l l  
i n  t o p  condi t ion .  To i n s u r e  t h e  samples  reach  the  l a b o r a t o r y  i n  
t o p  c o n d i t i o n  t h e i r  c o l l e c t i o n  should b e  thoroughly planned i n  
advance e s p e c i a l l y  wi th  regard  t o  type of c o n t a x e r  and means of 
c o l l e c t i o n .  
each area a memo-to-file should be writteq.  Included i n  this 
memo should be: 1. t h e  pace and compass map o f  sample l o c a t i o n s ,  
2. t h e  d a t e ,  t i m e  and weather c o n t i t o n s  of s a m p l e  c o l l e c t i o n  
3. a d e s c r i p t i o n  of how the samples were c o l l e c t e d - a n d  what 
t a i n e r s  used, 4. t h e  c h e s i c a l  ana lyses  of samplas, and 5 .  any o ther  
in format ion  concerning the  c o l l e c t i o n  and a n a l y s i s  of samples 

Upon r e c e i p t  of  t h e  r e s u l t s  o f  sample ana1ysi.s f o r  

con- 

ReCdiibd oy ER-RPF 1 which would g ive  t h e  reader  a b e t t c r ' u n d e r s t a n d i n g  of 

- -- 
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TO: L&r J. Johnson, Group Leader, H-8 -2- DATE: June 28, 1976. 

3 k e a  A 

r eco rds  in Record S torage  f o r  any information on a c t i v i t i e s  a t  

e a r l y  p i t  as vel1 as t h e  present  p i t .  

1. Records sea rch  should be made in Health-Pysics-Croup 

% TA-21 which vould l e a d  t o  better vaste c h a r a c t e r i z a t i o n  i n  t h e  . !  

2. S o l l  and v e g a t a t i o n  sampling should be done. ! 

' a. We know more about vaste c h a r a c t e r i z a t i o n ,  I 
b. Geologic mapping has been accomplished , i 

3. Boles should be augered and samples  taken  wher.: 

c. Soil and vegeta t ion  sampling has been done,so t h a t  
the des ign  layout  f o r  augered h o l e s  w i l l  be  based upon 

I 
I 
I 
I 
I l o g i c a l ,  n o t  random s e l e c t i o n  of p o i n t s  and there-  
I fore, g i v e  us good information on w h m  anyrlllng 

has moved from the  pits. I 
I 

A r e a  B 

r eco rds  i n  Record Storage f o r  any information on Area B or  waste 
d i s p o s a l s  during t h e  t i m e  Area B was in use  and should be made i n  
Engineering Records Group f o r  any drawings showing p i t  l o c a t i o n s .  

a s p h a l t ) ,  a s e r i o u s  at tempt  t o  d e f i n e  p i t s  u s ing  a metal de t -  Octor 
should be made. 

r easonab le  a t tempt  us ing  t h e  methods descr ibed  in 1. and 2. has 
been made t o  l o c a t e  p i t s  within t h e  area. 

1. Records s e a r c h  should be made in Health-Physics-Group 

2. b t h e  eastern p a r t  of Area B (which i s  not covered by 

3. S o l l  and v e g e t a t i o n  sampling should be done a f t e r  a 
' 

4. Boles should be augered and samples taken when: 
a. ue know more about t h e  l o c a t i o n  of t h e  p i t s ,  
b. geologic  mapping has  been accomplished, 
c. soil and vegeta t ion  sampling has  been tionesso t h a t  the  

des ign  l ayou t  for augered ho le s  w i l l  be based upon 
logical n o t  random s e l e c t i o n  of p o i n t s  and t h e r e f o r e  
g i v e  us good information on w h a t  i f  anyth ing  has 
moved from t h e  p i t s .  

, 

Area C 
Becords search should be nade in Health-Physics-Group 

r e c o r d s  in Record S torage  f o r  any in format ion  on Area C and in 
Engineering-Secords-Group records for any information and drawings 
o f  A r e a  C p i t s  and s h a f t s .  

1. 

2. Soil and vege ta t ion  sampling should be done. 
3. h attempt t o  l o c a t e ,  by u s e  of t h e  metal d e t e c t o r ,  

disposals in the "vacant" area shovn on t h e  engineer ing  drawing 
of Area C should be made. 

4.  3 o l e s  should be  augered and samples taken when: 
a. 

b. 
C. 

ve b o w  more about t h e  dimensions of t h e  p i t s  and 
l o c a t i o n s  of d i sposa l s  n o t  made i n  the  p i t s  and. s h a f t s ,  
geologic  mapping has been accomplished, 
soil and vegeta t ion  sampling has  been donesso t h a t  the  
design l ayou t  of augered h o l e s  w i l l  be based upon . 

logical not random s e l e c t i o n  of p o i n t s  and the re fo re  
g ive  us good information on Ghat i f  anythinff  has 
moved from the  p i t s ,  s h a f t s ,  and o t h e r  d i s p o s a l  
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LaMar J. Johnson, Group Leader, H-8 -3- DATE: June 28, 1976 

l o c a t i o n s  i n  t h e  area. 

Area D 

by documentation t o  e s t a b l i s h  t h a t  no o t h e r  r a d i o a c t i v e  substance 
b e s i d e s  polonuim w a s  used i n  t h e  t e s t i n g  done i n  Chambers 1 and 2. 
I f  i t  can d e f i n i t e l y  be e s t a b l i s h e d  t h a t  t he  chambers a r e  contarn- 
i n a t e d  by polonium only ,  then  t h e  need of any f u r t h e r  environmental 
s t u d i e s ,  or monitor ing is doub t fu l  s i n c e  polonium'has a s h o r t  
h a l f - l i f e  and t h e  l as t  chamber . tes t  vas i n  1948. 

1. Every a t t empt  should be made through i n t e r v i e w s  backed 

2. S o i l  and v e g e t a t i o n  samples might be u s e f u l  at  t h i s  time 
t o de  t ermi'i%rt~-sur~e-e+xmzandndtlm bv a c t i v i t i e s  un re l a t ed  t o  
Chambers 1 and 2 (and t h e r e f o r e  t h e  Area D as o f f i c i a l l y  d e f i n e a j  
bu t  i n  t h e  same l o c a l i t y .  Such a s tudy  might l e a d  t o  a r e d e f l n i -  
t i o n  of Area 0 .  

Area E 
A t  p r e s e n t  I can make no s p e c i f i c  recommendation on where 

t o  sea rch  f o r  a d d i t i o n a l  in format ion  on p i t  waste c h a r a c t e r i z a t i o n  
or on &he contaminat ion i n  the  f i r e d  chamber. 

The engineer ing  drawing of Area E should be used as  a guide. 

1. 

2. 

3.  
4. 

The m e t a l  d e t e c t o r  should be used t o  determine p i t  loca t ions .  

S o i l  and vege ta t ion  sampling should be done. 
Holes should be augered and samples taken when: 
a. 
b. ve know more about  t h e  dimensions and l o c a t i o n s  of 

C .  geologic  mapping has  been accomplished, 
d. s o i l  and v e g e t a t i v e  sampling has been done,so t h a t  t he  

des ign  l ayou t  of augered ho le s  w i l l  be based upon l o g i c a l  
not random s e l e c t i o n  o f . p o i n t s  and the re fo reg ive  us 
good. informat ion  on what i f  anything has  moved from 
t h e  p i t s  and chamber. 

w e  know more about waste Charac te r i za t ion ,  

p i t s ,  - 

Area F 

r e c o r d s  i n  Record S torage  f o r  any l e a d s  t o  a c t i v i t i e s ,  groups, or 
d i s p o s a l s  from 1946 t h r u  t h e  f i f t i e s  which might be . involved  i n  
Area F. Search  a l s o  should be made i n  Engineerlng-Records-Croup 
records  f o r  in format ion  and drawings of p i t s  and h o l e s  i n  Area F. 

The metal d e t e c t o r  and a n y , o t h e r  a p p l i c a b l e  group equip- 
ment should be used t o  determine t h e  l o c a t i o n  and dimensions of 
p i t  or pits and holes.  
b e  used as a guide. 

1. Records sea rch  should be made i n  Health-Physics-Croup 

2. 

The engineer ing  drawing of t h e  area should 

3. S o i l  and v e g e t a t i o n  sampling should be  done. 
4 .  Holes should be augered and samples taken when: 

a. we knov more about  waste c h a r a t e r i z a t i o n ,  
. b. w e  know more about t h e  l o c a t i o n  and dimensions of 

p i t  (s) and h o l e s ,  
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t TO: 

h 
C. geologic mapping has been accomplished, 5 

6 

J C  I 
I 

d 
' d. s o i l  and vegat ion  sampling has  been done,so t h a t  the  

8 i 

I 

i .  ! Area G '* 

design layout  of augered ho le s  vi11 be based upon 

. fore give us.  good informat ion  on w h a t  i f  anything 
l o g i c a l  not random s e l e c t i o n  of p o i n t s  and there-  I * 
has moved from t h e  p i t s . '  I 

I 1. S o i l  and vegeta t ion  sampling should be done 

a. S o i l  and vege ta t ion  sampling has  been done, I 

C. coat lnuing m o n i ~ ~ - ~ i ~ ~ ~ ~ ~ ~ ~ Q ~ ~ ~ -  

2. Holes should be augered and samples taken when: . /  . 

I b. geologic mapping h a s  been completed, 

i 
i 

! 
I 

I 

, I  
I 

I 

I 

I 

DATE: June  28, 1976 LaMar J. Johason, Group Leader, 8-8 -4- 

design layout  of augered ho le s  w i l l  be based upon 
l o g i c a l  not ramdom s e l e c t i o n .  of po in t s  and t h e r e f o r e  
give us good informat ion  on w h a t  if anyth ing  is moving 
from p i t s , s h a f t s ,  and t renches.  Since Area G is 
cur ren t ly  i n  o p e r a t i o n  and is t h e  d i s p o s a l  area we know 
t h e  most about ,  a d e c i s i o n  t o  auger  more holes should 
consider  p r i o r  monitor ing s t u d i e s  and p r e s e n t  monitoring 
and c l e a r l y  enhance o u r  knowledge of t h e  area. 
more a dec i s ion  t o  auger  more ho le s  should cons ider  
cur ren t  d i sposa l  o p e r a t i o n s  i n  t h e  area's0 that ho le s -  
w i l l  n e i t h e r  impede nor  be  ann ih i l a t ed  by them. 

Futher- 

Area T 
1. Soil and vegeta t ion  sampling should be done 
2. Holes should be augered and samples  taken when: 

s o i l  and vege ta t ion  sampling has  been done, 
geologic mapping has been accomplished,so t h a t  the  
design layout  of augered ho le s  w i l l  be based upon l o g i c a l  
not  random s e l e c t i o n  of p o i n t s  and thereforegive  us  
good information on what i f  anything is moving from 
absorp t ion  beds, s h a f t s ,  and t h e  r e t r i e v a b l e  s torage  
area. 
knowledge of t he  area's h i s t o r y  i s  f a i r l y  good, a 
dec is ion  t o  auger more ho le s  should very d e f i n i t e l y  
demonstrate an improvement i n  concept over t h e  
numerous monitoring s t u d i e s  which have been done I n  
t h e  area. 
should cons ider  c u r r e n t  d i s p o s a l  ope ra t ions  i n  the  
area so t h a t  ho le s  w i l l  n e i t h e r  impede uor  b e  annihi-  
l a t e d  by them. 

a. 
b. 

Since Area T is c u r r e n t l y  i n  ope ra t ion  and our 

Futhermore a d e c i s i o n  t o  auger more holes  

A memo-to-file should be w r i t t e n  when any p a r t  OE; the follow-up 
s t u d i e s ' i s  completed. 
t hen  a memo-to-file should be m i t t e n  descr€bing  work-in-progress. 

p r e s e n t l y  to these s t u d i e s ,  I f e e l  I a m  t h e  most q u a l i f i e d  person 
in t h e  group t o  d i r e c t  them and would l i k e  t o  have t h e  assignment. 

xc: M. L. Wheeler 

kfAR:te 

If no work is completed in a 3-month p e r i o d ,  

Even though I am unable to  devote  t h e  major p a r t  of my t i m e  
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I. . :  
In response to  your cal l  of the other day, ahd also one from 

. Margaret Ann Rogers, I have taken a quick "trip" through my old f i les  
- ' . that bear on buried Junk,  contamlnated ._ . abandoned areas, etc. . % .  I .  
- r . - . - - . .  ... 

I d i d  not f i n d  any photos of any graves o r  burials, Margaret Ann. 

'I 'did, of course, 'encounter the complicated history of HE i n  and 
. 7 .? . .  . . .. a .  

i.on3the ground at'o1d.TA.s 20 and 27. Xerox copies of some'of the' 
Yrelated documents are attached; I won't be surprised'if this duplicates . .  

:.-:<:. ,.. -. 1.. ..* '. . . 

i 
I 
I resources already i n  your' hands from H-3,. but'this Wttle Xerox is'cheap; ' 

. .  - -: . +-.-;p ' . .  :* , . 

-. . I 'ran onto some mentions of burials a t  TA-8 and Pajarito Canyon; 
- .* .  I ;the- best. references I had .are also 'copied and attached. . - 

. - -__. -- _. . , , .  .. ,... I. 
a .  I . : _I . . .. 

! 

. .  

If I t h i n k  of any other possible'monuments, I ' l l  lpt you know. 
. .  .._ . .- . - .  ..w . ,  

! 
R. W. Drake 

RWD/Vg - . a ' . .  

Attachments: T i d b i t s .  from old files 
cc: .File w/o attach 3 Received by ER-RPF 

. JAN 0 ti 1993 . 

. . -b.  

. -  I' . .I -. 

.,..,. - 
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Study 
Telephone Record 
Transcription 
Video 
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Other' 
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eatontion 
' ' Los Alam ing hel i ly  
I I  

I '  I 
LO-SALAMOS $ 
LOS AbMOS NATIONAL LABORATORY I 1.111. Y IY ."I I ER Record 1.D.I 36659 

..- 
Part I: Complete all fields; indicate if not applicable or appropriate; please write legibly. 

i DOCUMENT T O : a A  I Y a ZAn/7 DOCUMENT DATE: D Y/&, /73/ 
ORIGINATOR NAME: f p f  &7/7 ~ & W Z Y  ORGANIZATION: - 

I .  - 
I 

SYMBOL: //'/,g - 1.39 PAGE COUNT: d 
SUBJECTTTITLE: h p  ,k n 4 & ''MJA~ 

P / 
7 O r  34 J t  U 

RECORD TYPE (Circle relevant type for primary record; type of attachments should be selected on Keywords List):' 

Analytical Data 
Chain-of-Custod y 
Computer Output 
Contract 
Controlled Distribution 
Drawing 

RECORD CATEGORl 
(P for Programmatic or R for Reference) - 
RECORD FILMED (YIN): r' 
Part 11: Complete all fields; indicate if not applicable or appropriate; please write legibly. Use ER Record Index 

RECORD LOCATION: 

Form Attachment Sheet if needed. 

c 
ATTACHMENTS FILMED (Y/N): 
Were attachments to this record filmed?) 

TECH AREAM 
US7 RELEWWT TECH AREAIS1 

ADS NO(S) 
UST REWANT ADS nom 

- LOCATION: 
(Indicate locetion of attachments.) 

WBS NO(S) 
US7 MLEWN7 WE6 NOISI. 

STRUCTURE N O W M D A  
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Abandon 
Aboveground Tank 
Absorption 
Abstract 
Accelerator 
Access 
Accident 
Accumulation 
Acid 
Active A -Administrative 
ADS (Activity Data Sheet) 
Adsorption 
AEC (Atomic Energy 

Aerial 
Agenda 
Agreement . 
Air 
Alpha 
Americium 
Analysis 
Analytical 
AOC (Area of Concern) 
Approval 
Aquifer 

Commission) 

A W R  (Applicable, 
Relevant, or Appropriate 
Requirements) 

Archaeology 
Archive 
Area 
Arsenic 
Asbestos 
Asphalt 
Assessment 
Audit 

Backfill 
Bacteria 
Barium 
Baseline 

Beds 
Bermed Area 
Beryllium 
Beta 
Biology 
Blank 
Boiler . 
Boneyard 
Bunker 
Buried 

-_-_------------__--____I__ 

, BCP (Baseline Change 
Proposal) 

e p o n s e  P r o g r a v  
:ement 
:ERCLA 
(Comprehensive 
Environmental Response, 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

OFFICE MEMORAN'DUM 
LaMar J. Johnson, 14-8 Group Leader DATE: April 1, 1974 

. .  

Margaret Anne Rogers, H-8 

LACK OF INFORMATION ON 
NEAR-SURFACE LAND BURIAL FACILITIES FOR SOLID RADIOACTIVE 
H8-74-139 WASTES" (In preparation) 

IN  HISTORY OF LASL 

I 

i 
! 

The waste dimosal sites included in the "History of 
LASL Near-Surface Land Burial Facilities for Solid Radio- 
ac.t-i..astes~~l = r e J  r u a 4 - 2  G :  and T. There 
well may be other sites (designated o r  undesignated) which . 
should be included in a future edition of the above document. 

I i 

Areas G and T seem to have the best documentation. 
Area C-is somewhat less documented. Information (not neces- 
sarily documentation) on Areas A and B is sketchy but not as 
wanting or contradictory as on Areas D, E, and F. 

during the war or shortly thereafter. The absence of in,- 
formation on them seems to be attributable to two things: 
(1) Security restrictions in force at the time and (2) 
lack of any recognized need for record keeping at the time. 
I know there are individuals at LASL who could provide in- 
formation on these areas and perhaps even documentation in . 
support of their statements. 
has been extremely difficult. Some who were located seeied 
to have a lack of interest in and/or a reluctance to talk 
about waste disposal areas. 

the documentation for "History of LASL Near-Surface Land 
Burial Facilities for Solid Radioactive Wastes" has for 
on-going and future programs in H-8, Environmental Studies 
Group. However, I believe the importance of this document 
is not just restricted to H-8's programs. If LASL, in the 
near future, were faced with a court action similar to the 
one in which Hanford and NRTS are currently involved, our 
image would be sure to suffer if we were unable to provide 
firm documentation on all our burial sites and procedures. 

Areas A, B, D, E, and F are old disposal sites used 

Locating these individuals 

Certainly, I do not need to tell you of the importance 

.. . -  I need help in finding people who can give me infor- 
mation and I need help in gaining their cooperation and 

ment is to meet its publication date, July 1, 1974, and if 
it is to be as complete as possible, a way must be found 
to expedite the gathering of information. . 

.support for the document now in preparation. If this docu- 

I JAN 0 6 1993 I 
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LOS A L A M O S  SCIENTIFIC LABORATORY 
U N I V E R S I T Y  OF CALIFORNIA 

LOB ALAMOS.  NEW MEXICO 87B44 

a DATE: April 1, 19’74 

The information.1 am looking for on the various sites 
includes the following: 

8 
1. General history of usuage I ! I 
2. Type of waste 

a. physical characteristics 
b. radiochemical characteristics 

b: shafts 

a. preliminary precautions--fencing, etc. 
b. monitoring 

I 3. Mode of disposal ! 

a. pits . I 
I 

i c. containers--slurry, metal, etc, 
4. Subsequent activity at site i 

I .* 9 ,  

MAR:mar. 

I 

! 

I 
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..- Area 'W i 8  an old disposal eite, located in an easterly direction'fram W-8, 
Anchor Site West; containing miscellaneous metallic obJects, conduits , rem- 
nants of concrete, and other item8 of junk, much of which is 'suspect of.being 
contaminated with explosives or chemicals, 

Area "N" is 8 p i t  located'east of Building R-23, !l!&l5; containing remnnnts 
of several 'etructures from R-Site vhlch had been exposed t o  'exp1osives"or 
chemical contamination. 

Area ffP" is a canyon, (Canyon de Valle), located immediately north of Build- 
ing 16-387, TA-16; miscellaneous non-cambustible materials have been placed i n  
the canyon, including remnants of structures which were burned in 1960 at TA-6, 
Two Mile Mesa Site,  and rcl-9, Anchor Si te  East. 
posed t o  exploeivee or chemical COnteminationD 

Area "Q" is 8 pit' located a t  the  original !&8,'.Anchor S i t e  Wed, where' a 
number of discarded gun barrels were bwied years ago, 

Please advise t h i s  office if you are aware of any other areas where haiardous 

visions of the map; if  additional copies of the revised drawl% are' required, 
please- contact th is  office. !he drawing in its present form is unclassified. 
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materiale have been disposed of, so tha t  we may include them on future re- 
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No. -726 of the oubJect map, which hae been revised-to include two 
additional dispooal areas; which are identified ae areas "R" ant2 "SI', 

Area 'R' is  an old burn s i t e  located north of Paseagevay 16-268; ex- 
tend Q from the p t ~ s ~ o g e ~ t ~ y  north t o  the canyon r im.  The area was 
used ae a burning ground for waste explosive8 prior t o  construction 
of the  132 Group buildings and the present burning area. 
couree of'new construction the moqnd surface w s  graded and pushed 
into 'the c a w n .  

Area "S" i e  a t en  foot tqunre area located approximately 80 feet south- 
east  Q gazine IC-36, TA-11, It l e  enclosed by a pipe rail and I s  
being used for soil studies In connection with dieposing of explosives 
i n  severalboringe within the enclosure. 

Please advise t h i s  office if  you ar;? aware of any other areas where 
hazardous xukeriale h6Ve been disposed of, so t h a t  we may include tbem ' 

on fqture revisions of the  map; If additional copiee of the  revised 
hwik are required, pleaoe contact t h i s  office, The drawing in i t e  
present form l e  unclassified. 

During the . 

I e .  

8 n 

Attach: DWgm ENG-R 102, Rev. 13 

Mstribution: (wlattach) . 
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Rm Dm Baker 
Rm Dm Fowler 
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Hm Sm Allen' 

Dean Dm Meyer 
% Roy Relder - 

. R. Fm Schulte 

Tm Lm Shipman, MmDm ' 

W m  R. Kennew. -':n----a b- 'r ' 

C. W. Christenson 
m@lt Clayton 
ma 9.ts- 1-- 

Sm Em RUS60 * 

. Records ard Iand Surveya ' 

(n/o attach) 
Pm F m  Belcher 
ENG-DO 
F i l e  I Received by ER-RPF 
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. *+; W e  vill attempt .to shov in detai l '  on this-drawing varlous' shaft cover 

I . ~ s e ~ ~ ~ ~ c i f i c a t i o n s  and detai ls ,  shaft  location p s t s  and safe ty  chains, 3 
' shaft.diameters, depths, information sad p r o c e ~ ~ s  for l ined and un- 

I .  
lined shafts, etc. 

A r e  there any other apeclal o r  additioxkl details ,  not l i s t e d  above, I 
which should be Included on t h i e  sheet? 

- -  
. . 

I '  
. > I  

I 

.. % .  

I 
I 

e The Information re la t ive  to the above could be of  euch ex ten t , tha t  it1 

m i g h t  require additional drawinas, 

3. ,Drawings EXG-R 3640 tbru3NG-R 3650 

?:.ct:,Under'the word ."Referencen; we'.aote Field Book nuzibers, and In -cy - , 

I 

! .  
I 

! 

' cases L.A. Notebook naimbers. 
1 

While this Information l e  clear  i f  one refers t o  Items 9 and 10 uaC2r 
Csceral Xotes on drawing EXG-R 3637, should t h i s  note be repeated 03 
each .lndivldual dravlnglp 

I . -  . 'y" i.,. .. I . .  .-. . . 
i 
I .  

r 

1 . .  i .  4. Draving EKG-8 3642 
. .  ,: Under the word "legend", ' I s  the  spbo l  and wording of "Pit 

~ . ::t Station Yarker Signs" correct and clear? 

(b), 
.':. : shaft62 Should th is  Infomation be noted ou the  b a n g ?  

.5 . .~ .  Dravlng ENG R 3647 

, .  .- . .- . 
$!a) 

pl w. - -;-..:; 2 . 2 : .  . . i 
Should we be concerned v l th  the  diameters and depths of all i 

I 
I .-. . ? .. 
I 

I I 

' - 1 0  bbb'yu i 
I 
i .. 

I -  

I <... 
: ,  

:, I - .  
. 1 Should we be concerned with the diameters and depths of  each shaft;? 

Sbould t 3 i e  infomation be noted on the  drawing? 

Since tk,e'bzochure W i l l  +ely have ekenelve distribution i n  Its f l n a l  I 

. 
possible sources of pel-tiaent information which oray corn to &?A of those 

. 

- -.form, i t  2s f e l t  tha t  no e f fo r t  should be spared in oekching out a l l  I .  

I .  

I reaewlrrg th ie  pwlirplrray set .  of  drawinge. 
.Zr 

3 -  
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Clrresiflcatian and Security 

March 28, 1959 
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nmterlal 8a dug adJaccnt t o  Pit 6 .'s &-a C (%a' 81te) 
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the probla of di~poaing of Cb68if ieb ObJects - CIaRn 
and if  &sa del h e y  is not acceptable we. are goLw t o  have to 
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Table I - Radiochemical a n a l y s e s  of surface and ground water 
from d i s p o s a l  canyons. 

Table 11 - Supplemental  radiochemical a n a l y s e s  of surface 
and ground water from disposal canyons. 

Table  I11 - Radiochemical a n a l y s e s  of s u r f a c e  and ground 

Table  I V  - Chromate and z i n c  i n  s u r f a c e  and ground water 

water from area moni tor ing .  
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TABLE I - RADJDCHEMICAL ANALYSES OF-SURFACE ANU CROUNIJ WATER FROM DISPOSAL CANYONS (ANALYSES BY 
_- 

Source 

Pueblo Canyon 
Acid Weir (Sly) 
Acid Weir (SIV) 
Pueblo 1 (SW) 
Pueblo 1 (SW) 
Pueblo 2 (SW) 
Pueblo 2 (SW) 
Pueblo 3 (SW) 
Pueblo 3 (SIY) 
liarnilton Bend Spr, 
Hamilton Bend Spr, 
Well -3B 
\Vel1 m 3 B  
Well Po-* 
Well PO-4B 

)P Canyon 
DPS-1 (SW) 
DPS-1 (SW) 
DPS-1 (SW) 
DPS-1 (SW) 
DPS-1 (SW) 
DPS-2 (SW) 
DPS-3 (SW) 
DPS-4 (SW) 
DPS-4 (SW) 
DPS-4 (SW) 

h s  A 
We 
We 
We 
We 
We 
W e  
We 
We 
We 
We 
We 
We 
We! 
We 
We 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
1 

.amos Canyon 

.1 LAO-c 

.1 LAO-1 

.1 LAO-1 

.1 LAO-1. 

.1 LAO-1.2 

.1 LAO-2 

.1 LAO-2 

.1 IAO-3 

.1 LAO-3 

.1 ULO-3 

.1 LAO-4 

.1 LAO-4.5 
1 LAO-4.5 
1 LAO-4.5 
1 LAO-4.5 

.._ 

Dote 
Collected 

~~ 

4-16-70 
11-19-70 

4- 16-7 0 
11-19-70 

4- 16-7 0 
. 11-19-70 

4-16-70 
11-19-70 
4-16-70 

11- 19-70 
4-16-70 

11-19-70 
4-16-70 
4- 16- 70 

6-24-70 
8-14-70 

’ 9-24-70 
11- 17- 7 0 

12-1-70 
6-14-70 
6-14-70 
6-24-70 
8-14-70 

11- 17- 70 

11-25-70 
6-24-70 
8-13-70 

11-1 7-7 0 
8-13-70 
5-11-70 
8- 13- 70 
6-24-7 0 
8-13-70 

11- 1 7-70 
6-13-70 
5-11-70 

6-24-70 
8- 13- 70 

11-1 7-7 0 

Microcuries per Milliliter 

Gross Alphi 
x 

ND 
2 . 7  f 1 . 6  

ND 
ND 
ND 
ND 
ND 

1 . 3  f 1 . 0  
1 . 3  f 1 . 0  
1.8 f 1 .4  

ND 
ND 
ND 

3 . 3  f 1 .6  

4 .6  f 2 . 1  
6 . 6  f 2 . 3  

11 .5  f 2 . 8  
2 . 4  2 1 . 5  

10 .7  f 2 . 8  
4 . 0  f 2 . 0  
2 . 8  f 1 . 8  

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2 . 9  f 1 . 8  
ND 
ND 
ND 

ND 
ND 

2 . 1  f 1 . 5  

Gross Beta 
x 

346 f 8 
105 f 4 

16.7 f 1 .9  
24 .8  f 2 . 2  
20.8 f 2 . 1  
18.7 f 2 . 0  
10 .3  f 1.6  
12.2 f 1 .7  
4 .4  f 1 . 3  
7 .7  f 1 . 5  
7 .1  f 1 . 5  
8 .7  f 1 .5  
4 .8  f 1 . 3  
9 .8  f 1 . 6  

1240 f14 .  
738 f l l .  
508 f 9.  

1106 f13. 
2406 f20. 

593 *lo.  
748 f l l .  
424 f 8 .  
440 f 8. 
479 f 9. 

3 .8  f 1.2 
35.5 f 2 . 6  
70.7 f 3.6  

3 .2  1 .4  
72.6 f 3.6 

65.1 f 3.4  

74.1 f 3.6 

8 .3  f 1.6 

107 f 4 

87.3 t 3.9 

75.2 f 3 .7  

9.8 f 1 - 7  

6 . 3  f 1 .5  
4 . 0  2 1.4  

42.3 f 2 . 8  

Plutonium 
23Em 

x 

0.03 f 0.01 
ND 
ND 
ND 
ND 
ND 
m 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1.17 f 0.07 
0.72 f 0.06 
0.72 f 0.06 
0.54 f 0.04 
0.87 f 0.07 
0.23 a 0.03 
0.20 f 0 . m  
0.10 f 0.02 
0.14 f 0.02 
0.24 f 0.09 

ND 
ND 
ND 

0.09 f 0.02 
ND 
ND 

0.03 f 0.01 
ND 

0.03 f 0.01 
0.03 * 0.01 

ND 
ND 

1.11 f 0.02 
. N D  

D.03 f 0.01 

Plutonium 
23gm 

x 

0.07 f 0.02 
0.48 f 0.05 

ND 
ND 

0.04 f 0.01 
0.08 f 0.01 

ND 
0.04 f 0.01 

ND 
0.05 f 0.01 
0.04 f 0.01 
0.04 f 0.01 

ND 
ND 

2.88 0 0.14 
1 .68  2 0.09 
2.31 f 0.10 
1 .53  f 0.08 
2.62 f 0.14 
0.33 f 0.04 
0.24 f 0.03 
0.54 f 0.05 
0.09 f 0.02 
0.05 f 0.02 

ND 
0.05 f 0.02 

ND 
0.06 f 0.02 

ND 
0.20 f 0.03 
0.14 f 0.01 
0.07 f 0.02 
0.07 f 0.01 
0.12 f 0.01 
0.04 f 0.01 

ND 
0.03 f 0.01 
0.04 +, 0.01 
0.04 2 0.01 

Tritium 
3H 

x 10-6 

3 f  1 
3 f l  

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

15 f 1 
l 3 f  1 

ND 
2 f l  

478 f 3 
113 f 1 
62 f 1 

752 f 1 
599 f 3 
554 f 5 
185 f 2 
117 f 1 

99 f 1 
115 f 1 

ND 
6 f l  

11 f 1 
41 f 1 
6 f l  

190 f 3 
97 f 1 
90 f 1 

131 f 1 
66 f 1 

44 f 1 
54 f 1 
40 f 1 

-- 

r i  

, H - 8 )  

Micrograms 
Per 

Milliliter 
Uranium 
Natural 
x 

ND 
0 .7  f 0.4 

ND 
0 . 5  f 0.4 
1.3 f 0.4 

ND 
ND 

1 . 0  f 0.4 
ND 

0 . 5  f 0 .4  
ND 
ND 

1 . 5  f 0.4 
0 . 5  f 0 .4  

-- 

1 . 2  f 0 .4  
0 .9  f 0.4 

ND 
ND 
ND 
ND 

0 .7  f 0 .4  
1 . 6  f 0.4  
1 . 3  f 0.4 

ND 
ND 
ND 
ND 
ND 
ND 

. _. 
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0.97 f 0.05 
1.29 f 0.07 

ND 
ND 
ND 

0.06 f 0.01 
ND 
ND 
ND 
ND 
ND. 

0.22 f 0.03 
ND 

0.07 f 0.01 
0.34 f 0.03 

28.0 f 1 . 3  
3.92 f 0.17 

13.98 f 0.71 
50.7 f 2 . 5  

0.39 f 0.04 

soul-cc! 

0.51 f 0.04 
0.68 f 0.05 
0.08 f 0.02 

ND 
ND 

0.03 f 0.01 
ND 

0.03 f 0.01 
0.05 f 0.01 

ND 
ND 

0.14 f 0.02 
0.03 f 0.01 
0.03 f 0.01 
0.19 f 0.03 

18.48 f 0.85 
1.78 f 0.09 
5.44 f 0.27 

11.12 f 0.54 
0.29 f 0.04 

on 
scs-1 (SW) 
scs-1 (SU) 
scs-2 (S11) 

Mortandncl Canyon 
Well MCO-3 
Well AlCO-3 
Bell AICO-4 
Well MCO-4 
Plell mcO-4 
Well MCO-5 
Well MCO-0 
Uc 11 MCO-6 
Well MCO-6 ' 

Well MCO-7 
N C l l  h1CO-7 
\ Y C l l  MCO-7.5 
Well MCO-8 
Well K O - 8  
Ci l~ i l l : :  Sta. 1 (sn 
GaginrJ Sta. 1 (SW 
Gazing Sta. 1 (SW 
Caging Sta. 1 (SW 
Gaging Sta. 1 (SN 
hlCS-3. I) (SVI) 

Date 1- 
Col lecte  x 10'' 

6-29-70 
9-2 4- 7 0 
S-24-70 

6-22-70 
9-24-70 
5-14-70 
6-2 3-7 0 
9-2 3- 7 0 
9-23-7 0 
5-14-70 
6-23-70 
9-23-70 
6-2 3-7 0 
9-23-70 
9-23-70 
6-2 3-70 
9-2 3- 7 0 
6-22-10 
7-21-70 
9-24-70 
11- 17- 70 
12-1-70 
9-23-70 

I ND - Below l i m i t s  of detection 
S 1  - Surface \Yater 

l r  
i .  I 

I i 

ND 
ND 
ND 

4 . 7  f 2 .1  
6 . 0  f 2 .2  

ND 
N D '  

2 . 1  f 1 .6  
N D .  
ND 
ND 
ND 
ND 

1 . 8  f 1 . 5  
6 . 3  f 2 .2  

ND 
ND 

2 .3  f . l . 7  
29.2 f 4 . 3  

5 . 2  f 2 . 1  
10 .5  f 2.7  
74.2 2 6.3 

ND 

. Microcuries per Milliliter 
~~~ ~~ 

Gross Deta 
x 

X 10- 

16.8 f 2 . 0  

8.1 2 1.7  

975. f 13. 
345. f 8 .  
114. f 4 .  
125. f 5. 
174. f 5. 
20.6 f 2 . 4  
26 .6  f 2 . 3  
39.7 f 2 . 8  
32.5 f 2 . 5  
14 .0  f 1 . 9  
22.7 f 2 . 2  
26.4 f 2 . 3  

9 .2  f 1 . 6  
. 8 . 1  f 1 . 6  

1517. f 16. 
904. f 12. 
924. f 12. 

1240. f 14. 
19,280. 2230. 

353. f 8. 

Tri t ium 
3H 

x 10P 

10 f 1 
8 f 1  
7 f 1  

64 f 1 
46 f 1 

522 f 1 
242 f .1 
102 f 1 
672 f 5 

1121 f 5 
624 f 5 
343 f 3 
893 f 4 
635 f 4 
777 f 4 

4 9 f l .  
208 f 2 
35 f 1 
24 f 1 
44 f 1 
4 1 f  1 .  

171 f 2 
63 f 1 

Microcrams pcr 
M i l l  ilit er 

Uranium 
Na t iiral 
x 10-3 

ND 
ND 
m 

2 . 3  f 0.4  
2 . 1  f 0 . 4  
1 . 3  f 0.4 
0 . 9  f 0.4  
1 . 8  f 0.4 
0 .6  f 0.4  
2 . 0 . f  0.4 
1 . 3  f 0.4 

ND 
. N D  

ND 
1 . 2  f 0 .4  

ND. 

N D -  -- -- -- __ -- 
1 . 7  f 0.4 

.. 

. .  
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. During the  first six months of '1978 , *e folloving contaminated L-tes 
were f m e d  to  burial: 

1) To Mesita del Buey 
si. . 
1 .. di93 (b) 
.#I: ..53:,oao l i tF2S  (a) Total '.'olume 

T o t a l  239Pu 0.36 Ci (b) 
(b) Tota l  24'Am 0.07 (li. 

.: ?- 
T&I 238pU 

e- 
- '." 

(b) 
. Tota lU 204 (;rams 

2) TO TA-21-257 (Area TI Nonretrievable Shafts . Reeievable cl"lp 
Total Volume Cement Paste 24,202 liters 88,370 liters 
Total  Volume Feed Solutions 14,044 liters 64,398 liters . 

Total  0.38  Ci 4.6 Ci 
Toe?.  j9Pu 0.63 C i  14.8  ' C i  

(a 1 Total  20'Am I 1 5 . 1  Ci 3178 "Ci 
Total MFP Activity . 

Total  Ucc) 

0.004 Ci 0.14.Ci . 

329 Grams 0 Gram5 

a) Volume includes 5/213 a 90-mil' lined steel drums of plant sludge, 
254/200 JI fiber drums of plant sludge, 6 drms of mist. wastes 
f r o m  TA-50-1 and 22 drums of misc. wastes from Bldg. 257. 

b) Activity c o n t 6 e d  in  plant sludge only. 

C )  Activity contained in plant sldge, KOH batch haste, and Strip solutions. ' 
d) Based on quantities reported by ClB-11 analysis of raffhate haste. 

.. 
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! ARAR (Applicable, 
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mplementation 
mplosion 
mpoundment 
nactive 
ncident 
ncinerator 
ndustrial 
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4 

I t  

KEYWORDS: Circle relevant KEYWORDS from the list below for ER Record #: 

ER Record Index Form Keyword List 
(Side 1 of 2) . 6 7 4 7  ' 

IS&H IEnvironrnent, 
Safety, and Health) 

Estimate 
Evacuation 
Evaluation 
Evaporator 
Excavation 
Exclusion 
Exhaust ' 

Experiment 
lxplosive 
ixposure 
ixtension 
Extraction 

Facility 
Fallout 
Farm 
FAX 
Fence 
Field 
Figure 
Filter 

.________-_________----------- 

FIMAD (Facility for- 
Information Management 
Analysis. end Display) 

Finding 
Fire 
Firing Site 
Fiscal 
Fission 
Five-Year Plan 
Flow 
Flow chart 
Fluid 
Form 
Framework 
Free 
Fuel 
Fume 

MISCELLANEOUS (List othe'r indexing criteria as necessary; please write legibly): 
L k y k  Fa, *a6 1474-19W 

Environmental Assessmen 
and Response Program) 
:ement 
ZERCLA . 
(Comprehensive 
Environmental Response, 
Compensation. and 
Liability Act) 
Zertification 
Cesium 
Chain of Custody 
Chamber 
Change Control 
Change Order 
Charge 
Chart 
Checklist 
Chemical 
Chromium 
Cleanup 
Clearance 
Closure 
Clothing 
CMllRA (Corrective 

Measures 
lmplementationlRemedie 
Action) 

CMSlFS (Corrective 
Measures Study1 
Feasibility Study) 

Cobalt 
Comment . 
Committee 
Community Relations 
Compliance 
Compressed Gas 
Computer Modeling 
Computer Output 
Concern 
Concrete 
Concurrence 
Configuration 
Construction 
Container 
Containment 
Contaminant 
Contract 

Abandon 
Aboveground Tank 

AbsorTon Abstra t 
Accelerator 

Accidept 
Accumulation 
Acid 
Active 
Administrative 
ADS (Activity Data Sheet) 
Adsorption. 
AEC (Atomic Energy 

, Access! 

Commissjon) 
Aerial 
Agenda 
Agreement 
Air 
Alpha 
Americium 
Analysis 
Analytical 

. A O C  (Aree of Concern) 
Approval 
Aquifer 
A M R  (Applicable, 

Relevant, or Appropriate 
Requirements) 

Archaeology 
Archive 
Area 
Arsenic 
Asbestos 
Asphalt 
Assessment 
Audit 

Backfill 
Bacteria 
Barium 
Baseline 
BCP (Baseline Change 

Proposal) 
I Beds 
. Bermed Area 
' Beryllium 
I Beta 
i Biology 
, Blank . 

Boiler 
Boneyard 

. Bunker 
Buried 
Burn 

:ontrol 
:ontrolled Distribution 
:ore . 
Eorrective Action I 
:orrespondence 
kiteria 
Zyanide 

)ata 
leadline 
Iebris 
Iecision Analysis 
)ecommission 
Iecontamination 
Ieficiency . 
Ieliverable 
Iemolition . 

Iescription 
Ietection 
Ietonation 
Ievelopment 
lischarge 
lisposal 
locumentation 

.___-________________________ 

IOE (Department of 
Energy) . 

lose 

Draft 
Drainage 
Drainline 
Drawing 
Drilling 
Drop Tower 
Drum 
Dry Well 
Dump 
Duplicates 

3 0 0  (Data Quality 
Objectives) 

_______________--___~--------- 
Ecology 

EIS (Environmental Impact 

Emission 
Engineering 
Environmental 
EPA (Environmental 

Protection Agency) 

Fffluent 

Statement) 

Equipment 
ERDA (Energy Research 

and Development 
Administration) I 

Erosion 
Error 

Gamma 
Gas 
Generation 
Generic 
Geochemistry 
Geology 
Geophysics 
Glass Beaker 
Glove Box 
Graph 
Guidance 
Gun ______-_____________---------. 
Handling 

lazardous 
iealth 

iistory 
iole . 
iome Owner 
iood 
4SWA (Hazardous and 
. Solid Waste 

i E  (High Explosive) 

Amendments) 
iydrology 
iygiene 1 

mpact 
mplementation 
mplosion 
mpoundment 
nactive 
ncident 
ncinerator 
ndustrial 
nfiltration 
njection Well 
njury 
Inorganic 
Inspection 
Installation 
Interim 
Interim Action 
Internal 
Interview 
Inventory 
Investigation. 

Isotope 

_____________________-------- . 

IRM (Interim Remedial 
Measure) 

IwP (Installation Work Plan] 
__l___l_______________________ 

Lab Job 
Laboratory 
Lagoon 
Land 
Landfill 
Laundry 
Leach 
Lead 
Leak , 

Legal 
Letter 
Limit 
Lines 
Liquid 
List 
Log 
Logbook 



~~ 

From TA-50-1 t o  Mesi t a  del  Buey (TA-54) 11 From TA-21-257 t o  Area T Shafts and CMP 

Type of No. o f  Vol. of 

Waste Sol ids Drums" (Li t e r g  (mg) 

lant Sludge 57 10736 10 

- ; t  

Waste 238Pu 

-- -- -- 
' i t ium V i a l s  -- -- -- 
i sce 1 1 aneous 1 24 

,ta 1 I 58 I 107601 IO 
t4JnfFS 

379 - - 

I 
Type o f  Waste i n  Pug M i l l  Pua M i  1 1 Run Number '3' I 

I I Tote'l Feed SoIut ion 4071 408R 408F 409 I 
m l n  I -- -- 3r 

~~~~ 

J U 7 U  ,324 50" grams J r ianc aiuage - -- 4771 -- -- 4723- 3.4 1 Neutral ized Americium 

1. I 15808 Total Vol. Feed Solut ions I 51101 54991 9931 420.61 

GRAFJD Total  Feed Solut ions ( l i t e r s )  
GRAND Total  Cement Paste 

-c 

..-. -- 
L- .. 2 1  I 5t5orr 

20522 
Includes .4 Am 

Water used to  clean s igh t  glass 
R - indicates feed so lut ions used to  

- 
{ -SHAFTS CMP 

I) ;otal M i l l i g rams 23uPu i n  Feed Solut ion . 4  4 

a 
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Analytical Data 
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Chain-of-Custody 
Chart 
Computer Output 
Contract 
Controlled Distribution 
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Excerpt 
FAX 

Interview 
.Letter 
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Logbook 

Memo 
Microform 
Notebook 
Outline 
Personal Notes 
Photo 

Plan 
Procedure 
Purchase Request 

Report 
Review 
sow 

a Receipt Acknowledgment 

Study 
Summary 
Telephone Record 
TOC 
Transcription 
Video 
Work Plan 
Other 

- RECORD CATEGORY: e RECORD PACKAGE #: 

RECORD FILMED (YIN): 2 '' RECORD LOCATION: 

Part 11: Complete all fields; indicate if not applicable or appropriate; please write legibly. Use .€R Record Index 

(P for Programmatic or R for Reference) - 
(Indicate location of record if not filmed.) 

P 

~~ 

Form Attachment Sheet if needed. 

ATTACHMENTS FILMED (Y/N): 
4 

(Were attachments to this record filmed71 
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UST MUMANT TLCH NUNSL . 

5 0  
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w 7  
/I4 
//os ' 

. -  
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(Indicate location of attachments.) 

WBS N O W  
UST RELEVANT WB6 NOQI. 

STRUCTURE NOWMDA 



ER Record Index Form Keyword' List 
(Side 1 of 2) 

I 

K E ~ O R D S :  Circle relevant KEYWORDS from the list below for ER Record #: 3 6 7 qr 

ES&H (Environment, 
Sefety, end Health) 

3timate 
Ivacuation 
lvaluation 
lvaporator 
Excavation . 
Exclusion 
Exhaust 
Experiment 
-xplosive 
Exposure 
Extension 
Extraction 

MISCELLANEOUS (List other indexing criteria as necessary; please write legibly): 
FZQO' h a  6 \ql+1$79 ' +F  1 

~~~ ~~ 

Facility 
Fallout 
Farm. 
FAX 
Fence . 
Field 
Figure 
Filter 
FlMAD (Facility for 

Information Management 
Analysis. and Display) 

Finding 
Fire 
Firing Site 
Fiscal 
Fission 
Five-Year Plan 
Flow 
Flow chart 
Fluid 
Form 
Framework 
Free 
Fuel 
Fume 

Abandon 
Aboveground Tank 
Absorption 
Abstrah 
Accelerator 
Access! 
Accidept 
Accumulation 
Acid 
Active 
Administrative 
ADS (Activity Data Sheet) 
Adsorption 
AEC (Atomic Energy 

Aerial 
Agenda 
Agreement 
Air 
Alpha 
Americium 
Analysis 
Analytical 

Approval 
Aquifer 

Commission) 

AOC (Area of Concern) 

ARAR (Applicable, 
Relevant, or Appropriate 
Requirements) 

Archaeology 
Archive 
Area 
Arsenic 
Asbestos 
Asphalt 
Assessment 

I 

I 

Audit 

Backfill 
Bacteria 
Barium 
Baseline 
BCP (Baseline Change 

Beds 
Bermed Area 
Beryllium 
Beta 
Biology 
Blank 
Boiler 
Boneyard 
Bunker 
Buried . 
Burn . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Proposal) 

ER Record Index Form Koyword L m  

3urn Site 

:admiurn 
Zaisson 
Zalibration 
:anyon . 
Zapacitor 
;austic 
2 EA RP (Comprehensive 
Environmentel Assessmen 
and Response Program) 
;ement 
ZERCLA 
(Comprehensive 
Environmentel Response, 
Compensetion, and 
Liability Act) 
Zertification 
Cesium 
Chain of  Custody 
Chamber 
Change Control 
Change Order 
Charge 
Chart 
Checklist 
Chemical 
Chromium 
Cleanup 
Clearance 
Closure I. 

Clothing 

L 

CMllRA (Corrective 
Measures 
ImplementationlRemedia 
Action) 

CMSIFS (Corrective 
Measures Study1 
Feasibility Study) 

Cobalt 
Comment 
Committee 
Community Relations 
Compliance 
Compressed Gas 
Computer Modeling 
Computer Output 
Concern 
Concrete 
Concurrence 
Configuration 
Construction 
Container 
Containment 
Contaminant 
Contract 
4/92 

- ._ 

:ontrol 
:ontrolled Distribution 
:ore 
Zorrective Action 
:orrespondence 
:riteria 
Zyanide 

lata 
leadline 
lebris 
Decision Analysis 
lecommission 
lecontamination 
l e f  iciency 
Deliverable 
3emolition 
3escription 
3etection 
3etonation 
Development 
Discharge 
Disposal 
Documentation 
DOE (Department of 

Energy) 
Dose 
DO0 (Data Quality 

Objectives) 
Draft 
Drain age 
Drainline 
Drawing 
Drilling 
Drop Tower 
Drum 
Dry Well 
Dump 
Duplicates 

Ecology 
Effluent 
EIS (Environmental Impact 

Statement) 
Emission . 
Engineering 
Environmental 
EPA (Environmental 

Protection Agency) 
Equipment 
ERDA (Energy Research 

and Development 
Administration) 

Erosion 
Error 

Gamma 
Gas 
Generation 
Generic 
Geochemistry 
Geology 
Geophysics 
Glass Beaker 
Glove Box 
Graph 
Guidance 
Gun 

Handling 
____________________---------- 

iazardous 
iealth 

i istory 
iole 
iome Owner 
iood 
{SWA (Hazardous and 

i E  (High Explosive) 

Solid Waste 
Amendments) 
i ydrology 
4ygiene 

mpact 
mplementation 
mplosion 
mpoundment 
,nactive 
Incident 
incinerator 
Industrial 
Infiltration 
Injection Well 
Injury 
Inorganic 
Inspection 
Installation 
Interim 
Interim Action 
Internal 
Interview 
Inventory . 
Investigation 

._______I__________________I_ 

IRM (Interim Remedial 
Measure) 

Isotope 
\wP (Installation Work Plan) 
.___-_-____________-____I_____ 
.ab Job 
Laboratory 
Lagoon 
Land 
Landfill 
Laundry 
Leach 
Lead 
Leak 
Legal 
Letter 
Limit 
Lines 
Liquid 
List 
Log 
Logbook 
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DATE RECEIVED: 66-3 a- 93 PROCESSOR: 
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Pubficly Releasable ENVIRONMENTAL RESTORATION 

-1 Recorda Proceaeing Facility 
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SU BJ ECTTTITLE: Swrn ma r CI 04 CaHLm;naC 9 J L 3 a s k  L i d d  c 

76 b;Sloosd Pit3 ZP 7- 4- C b  / 9 v 7  
d 

RECORD TYPE (C i rc le  relevant type for primary record; type of attachments should be selected on Keywords Lisf): 

Analytical Data ' 

Article 
Chain-of-Custody . 
Chart 
Computer Output 
Contract 
Controlled Distribution 
Drawing 

Excerpt 

& 
Interview 
Letter 
List 
Lopbook 

RECORD CATEGORY: 8 
(P for Programmatic or R for Reference) 

RECORD FILMED (YIN): 3 

Map 
Memo 
Microform 
Notebook 
Outline 
Personal Notes 
Photo 

Plan 
Procedure 
Purchase Request 
Receipt Acknowledgment 
Report 
Review 
sow 

Study 
Summery ' 

Telephone Record 
TOC 
Transcription 
Video 
Worlc Plan 
Other 

c- 

RECORD PACKAGE #: 

- 
RECORD LOCATION: 
(Indicate location of record if not filmed.) 

I 
i 

Part 11: Complete all fields; indicate if not applicable or appropriate; please write legibly. Use ER Record Index 
~~~ 

Form Attachment Sheet if needed. - 
ATTACHMENTS FILMED (YIN): 
(Wsre,attachmente to this record filmed?) 

TECH AREAIS) 
UST MUMANT TECH AREAWL 

50 
CY 

a /  

c 
. LOCATION: 

(Indicate location of attechments.) 

WBS NOIS) 
UST RELEVANT WBb NOOI. 

STRUCTURE NO(S)IMDA 





........... ............... ___-- ---.-- - 

To: . 
Thru: . 
From: 
Subject 
gate: 
Symbol : 

. e 

. . . . .  ..:4 <.:, .: .... . . . . . . . . .  . > -  .. 2. . . ; .  . .  
H-7 8 F i l e s  . .. 
J. R. Buchholt; L. A. Emel i ty, and 'T 
Paul E. 'McGinnis, L i q u i d  Waste Engr. 
SUMHARY OF CONTAMINATED . . . . . . . . .  WASTE SOLIDS 
March 11, i977 
H7-77-92 

K. Ueenan ,#i,7fl 
Section 
TO DISPOSAL PITS FOR 19 77 

; . . . . . . . . . . .  - 
.. 

From TA-50-1 to Meslta de l  Bue 
! -. 1 

'ype o f  No. of 

I (4 )  fsste Solids Drums -- 
In t SI udqe 

,tium v i a l s  f -; 
cellaneous 

51 I 36 

Waste 

40 I -- 
6310 I lo 

From TA-21-257 to  Area 7 Shaf ts  and CMP I 

276 - - 
-I -- - 0  3.31 .MI  scel 1 aneous 

-1 Total  Vol. Feed Solut ions 5870 5730 I l I '  NOTES . -  I I 

GRAElO Total Feed S o m n s  [ I  i t e r s )  11 600 
GRAND Total  Cement P a s t e  16620 

I 

I SHAFTS CMP 

H i ' l 1  igrams 23uPu I n  Feed Solut ion 1 2 
generate Ret r levab 1 e Paste 

rr' Total  Grams> 1.12 2.08 . . .  
 total Grams Lr'Am i n  Feed So lu t ion  .8 33.3 (6)  

F - indicates feed so lu t lons  used t o  . 

,'Total Equivalent Grams 239Pu In  Feed Solut ion* . 41 1668 2 generate Paste to Flush the Pug M i l l  
. d 1 scharqe hose 

A l l  drums sent to.TA-54 th is  period contained 
nonretr ievable concentrations of TRU. 

215 l i t e r  s t e e l  u n i t  
Based on CMB-11 Analysis. 
i t ~ c l i c r l t ~ t l  prcscncc o f  28.29 o f  L4'Am i n  feed 

H i 7  Analysis 

I 
~ -~~ ~~ ~~~ 

Total  mC1 - Y act l v l t v  I n  Fe ed Solut ion 8.1 1.7 
Designation o f  P i t ( s )  Recelvlng Cement Paste I Qi . 

I .  D.- Nos. of CMP rece lv fnq  Cement Paste I 1208, 1209,. 1210, 1211 1 
Misce l  laneous Drum o f  Waste Sent to  Area '  t l C t t ,  u-5~) 

9238 I t ,  2 3 9 p l l .  241Am expressed as 239Pu. Actual H-7 Lab analysis o f  - 

36 
- - 
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(Side 1 of 2) 
KEYWORDS: Circle relevant KEYWORDS from the list below for ER Record #: 36 750 I 

MISCELLANEOUS (List other indexing criteria as necessary; please write legibly): 
F A ;  Acaa 6 IsvJ-Iqqq 

Agenda 
Agreement 
Air 
Alpha 
Americium 
Analysis 
Analytical 
AOC (Area of Concern) 
Approval 
Aquifer 
ARAR (Applicable, 

Relevant, or Appropriate 
Requirements) 

Archaeology 
Archive 
Area . 

Arsenic 
Asbestos 
Asphalt 
Assessment 
Audit 

Backfill 
Bacteria 
Barium 
Baseline 
BCP lBaseline Change 

-------_-_--____--____________ 

Proposal) 
Beds 
Bermed Area 
Beryllium 
Beta 
Biology 
Blank 
Boiler 
Boneyard 
Bunker 
Buried 
Ri irn 

- _  

Abandon 
Aboveground Tank 
Absorption 
Abstract 
Accelerator 
Access 
Accident 

I Accumulation j Active 1Z:inistrativs 

ADS (Activity Data Sheet) 
Adsorption 
AEC (Atomic Energy 

Aerial 
I Commission) 

Caustic 
CEARP (Comprehensive 
Environmental Assessmen 
and Response Program) 
€zi?imf 
CERCLA 
(Comprehensive 
Environmental Response, 
Compensation, and 
Liability Act) 

Certification 
Cesium 
Chain of Custody 
Chamber 
Change Control 
Change Order 
Charge 
Chart 
Checklist 
Chemical 
Chromium 
Cleanup 
Clearance 
Closure 
Clothing 
CMllRA (Corrective 

Measures 
ImplementetionlRemediel 
Action) 

CMSlFS (Corrective 
Measures Study1 
Feasibility Study) 

Cobalt 
Comment 
Committee 
Community Relations 
Compliance 
Compressed Gas 
Computer Modeling 
Computer Output 
Concern 
Concrete 
Concurrence 
Configuration 
Construction 
Container 
Containment 
Contaminant 
Contract 

Control 
Controlled Distribution 
Core 
Corrective Action 
Correspondence 
Criteria 
Cyanide 

Data 
Deadline. 
Debris 
Decision Analysis 
Decommission 
Decontamination 
Deficiency 
Deliverable 
Demolition 
Description 
Detection 
Detonation 
Development. 
Discharge 
Disposal 
Documentation 
DOE (Department of 

Energy) 
Dose 
DO0 (Data Quality 

Draft 
Drainage 
Drainline 
Drawing 
Drilling 
Drop Tower 
Drum 
Dry Well 
Dump 
Duplicates 

Objectives) 

Ecology 
Effluent 
EIS lEnvironmental Impact 

Stetement) 
Emission 
Engineering 
Environmental 
EPA (Environmental 

Protection AQency) ' 

Equipment . 
ERDA (Energy Research 

and Development 
Administration) 

Erosion 
Error 

ES&H (Environment, 
Safety, and Health) 

Estimate 
Evacuation 
Evaluation 
Evaporator 
Excavation 
Exclusion 
Exhaust 
Experiment 
Explosive 
Exposure 
Extension 
Extraction 

Facility 
Fallout 
Farm 
FAX 
Fence 
Field 
Figure 
Filter 

-_-_________________-__--__-_- 

FIMAD (Facility for 
Information Management, 
Analysis, and Display) 

Finding 
Fire 
Firing Site 
Fiscal 
Fission 
Five-Year Plan 
Flow 
Flow chart 
Fluid 
Form 
Framework 
Free 
Fuel 
Fume 

Gamma 
Gas 
Generation 
Generic 
Geochemistry 
Geology 
Geophysics . 
Glass Beaker 
Glove Box 
Graph 
Guidance 
Gun 

Handling 
.............................. 

Hazardous 
Health 
HE (High Explosive) 

History I 
Hole 
Homeowner i 
Hood 
HSWA (Hazardous Lnd 

Solid Waste I 
Amendments) 

Hydrology I 

Hygiene 
-___-_--1__-_1_-__--__________ 

Impact 
Implementation 
Implosion 
Impoundment 
Inactive 
Incident 
Incinerator 
Industrial 
Infiltration 
Injection Well 
Injury 
Inorganic 
Inspection 
Installation 
Interim 
Interim Action 
Internal 
Interview 
Inventory 
Investigation 

Measure) 
IRM (Interim Remedial . 

Isotope 
IwP (Instelletion Work Plan) 

Lab Job 
Laboratory 
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Landfill 
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Leak 
Legal 
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Limit 
Lines 
Liquid 
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Log 
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. .  - .  - .  
. e  

I 

Q -  . ,.a: .,*.. . . . .. . . i,. ., ' 
... . . .. 

H-7 F i l e s  . 

SUMFARY OF CONTAMINATED WASTE SOLIDS TO DISPOSAL PITS FOR 

- - ---. . ..-__ To : 
Thtu: 
From: 
Subject :  
Date: October 5, 1978 . 
Symbo I : H7-78-398 

1978 SEPTEMBER 

From TA-50-1 t o  Mesi t a  d e l  Buey (TA-54) 11 From TA-21-257 t o  Area T Shaf ts  and CMP I 

23OPU 239,, 
Type o f  

Waste S o l i d s  Drums curies Curie (4) Waste 

I 
1 

a n t  S 1 udqe 58 11909 I .06 .07 

i t i u m  V i a l s  I I '  I I 
scei ianeous I 1 I -I 
tal  I 58 111909 I .06 I 07 
- 

Volume ( 1  i t e r s )  

Puq M i  I 1 RlJn Number ' . -  . '  Type of GIaste i n  Pug M i l l  I 
Feed S o l u t i o n  

P l a n t  ,Sludge --- 
N e u t r a l i z e d  Americ ium --- 
Treated  S t r i p  5406 5406 

--- Raw KOH 
Siqht Glass Rinse \. later' ' I  100 100 

" ; t S T I I M  i sce 1 1 aneous I 200 I I I I I- 200 
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ORIGINATOR NAME: AGC h k n h  ORGANIZATION: ' H - 7 I 

SU BJ ECTfrITLE: &L 5aL ' Qa . I  

W - PAGE COUNT: d SYMBOL / J ? - ? B  39rl I 

cil - /o h i ! !  
I 

1 .  

LOS ALAMOS 
LOS ALAMOS NATIONAL LABORATORY - 

Reviewed/Lab Counsel ENVIRONMENTAL REsTORATlON 

Excerpt Map Plan 
Memo Procedure 
Microform Purchase Request 
Notebook Receipt Acknowledgment 
Outline Report 

Review Letter Personal Notes 
List Photo sow 
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Abandon Burn Site Control ES&H (Environment, 
Aboveground Tank __________--I--_-------------- Controlled Distribution Safety. and Heelth) 

Absorption Cad mi u m. Core Estimate Evacuation 
Evaluation Abstract Caisson 

Evaporator Accelerator Calibration 

Accident Capacitor Cyanide Excavation 
Accumulation Qustic 

Experiment Acid 
Environmental Assessment Deadline 

Active nd Response Program) ) Debris Explosive Administrative Exposure 
ADS (Activity Data Sheet) . Decision Analysis 
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(Comprehensive Extraction 
Environmentel Response, Decontamination ________________________--__-_ 

Corrective Action 
' Correspondence 

Canyon ' . Criteria , Access 

____________________________.._ Exclusion , 

Exhaust 
CEARP ( C o m p r e h e n s i m  Data i 
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AEC (Atomic Energy 
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. 0.  0 . @*LAMS SCIENTIFIC LABORATORY z 
UNIVERSITY OF CALIFORNIA k 

LOS ALAMOS, NEW MEXICO 87545 I 

. Telephone Ext: OFFICE M E M O R A N D U M  
John L. Warren, H-7 ,  MS.517 DATE: t%lY 2a ,  1976 
J . * R .  B u c h h o l t ,  L i q .  Waste Engr. S e c t ?  L d r . 2  
L.  A. E m e l i t y ,  H - 7  A l t .  Group Leader##% 
P. E. McGiqnis ,  ' L i q .  Waste Trea tment ,  H-7  

SUMMARY OF CONTAMINATED WASTES TO DISPOSAL PITS, JANUA-RY 1 ,  11976 

ELM. 

THROUGH JUNE 30, 1976 
H7-76-381 f.4'"' eviewed/Lab Counsel . I 

Publicly Releasable I 518 

,Du r ing  t h e  f i r s t  s i x ' m o n t h s  of  1976, t h e  f o l l o w i n g  c o n t a m i -  I 

n a t e d  wastes were f o r w a r d e d  t o  b u r i a l :  

I 

1 )  To M e s i t a  d e l  Buey 
82,528 l i t e r s  ( a )  T o t a l  volume 

T o t a l  E u i v a l e n t  233Pu 1.8 C i  
1 .5  C i  

. 2  C i  T o t a l  239Pu 
: I  C i  . 

218 grams 
' T o t a l  241fm 

T o t a l  U ( b  

T o t a l  298Pu 

2 )  To TA-21-257 - (Area T) N o n - R e t r i e v a b l e  R e t r i e v a b l e  
S h a f t s  CMP 

a )  Volume i n c l u d e s  8 3 / 2 1 5 - t  s t e e l  drums o f  p l a n t  s l u d g e  and ' 

b )  A c t i v i t y  c o n t a i n e d  i n  p l a n t  s l u d g e  o n l y .  

c )  A c t i v i t y  c o n t a i n e d  i n  p l a n t  s udge, KOH b a t c h  w a s t e , ,  

336/200-!& f i b e r  drums o f  p l a n t  s ludge .  
I 

and s t r i p  s o l u t i o n s .  M o s t l y '  13%. 

d )  Based on q u a n t i t i e s  r e p o r t e d  by  CMB-11 a n a l y s i s  of 
R a f f i  na t e  waste.  



1- . . -. - 
b 

@S ALAMOS SCIENTIFIC 
U N I V I R S I T Y  OF CALICORNlAi 

LOS ALAMOS. NEW MEXICO 078.4 

4- z -- 
? * -  

TO: J o h n  I... Warren -2- DATE: J u l y  2 8 ,  1976 

Data  on sha f t s  f i l l e d  t h i s  p e r i o d  a r e  as f o l l o w s :  

Approx. Cement . 
24 1 Am (e  

1 S h a f t  Depth Date Paste 238Pu 239Pu 
No. m F i l l e d '  liters C i  - C i  C i  - - - 
80 21.7 2-20-76 56,300 .29 .60 1.20 1 

1 
78 21.2 5-12-76 49,800 .ll 42 3.69 

. Data on Corrugated Metal Pipe (CMP) filled this per iod(f)  are as follqws: 

Cement 

I.D. No. Filled liters C i  C i  C i  

001 1 52 1 /16/76 2,800 .04 .90 18.9 
001 153 1 11 GI76 2.800 .04 .90 20.9 
001 154 1/23/76 2,800 .04 .88 20.9 
001 155 1 /23/76 2.800 .04 .40 20.4 
001 156 1 /23/76 2,800 .04 .40 20.2' 
001 1 57 2/ 5/76 2,800 .04 .34 21.6 
001158 . 2/ 5/76 - 2,800 .05 .28 9 25.1 
001159 . 2/ 5/76 - 2,800 .05 .27 24.2 
001 160 2/26/76 2,800 .07 .37 24.2 
001 161 2/26/76 2,800 .09 .48 25.1 . 
001 162 2 /26/76 2,800 .09 .48 25.1 
001 163 311 6/76 2,800 .06. .45 ' 16.1 
001 164 311 6/76 2,800 .04 .44 9.1 
001 165 3/16[76 2,800 .04 .48 9.9 
001 166 4/ 6/76. 2,800' .05 .52 8.8 
001 167 4/ 6/76 ' 2,800 .06 .56 3.2 . . 
001 168 41  6/76 2,800 .06 .56 ' 8.2 
001 169 4/23/76 2,800 .10 .69 10.8 

c 001 170 4/23/76 2,800 .14 .85 13.5 
001 171 4/ 2 3/76 2,800 .14 .85 13.5 
001 1 72 511 9/76 2,800 .11 .74 16.3 
001 173 511 9/76 2,800 .06 .56 22.1 . 

001 174 511 9/76 2,800 .06 .57 22.3 
001 175 5/19/76 2,800 .06 . .55 21.6 
001 176 6/ 8/76 2,800 -24 -18 12.1 . 
001 177 61 8/76 2,800 .32 .02 8.3 
001 178 6/ 8/76 2,800 -30 . .  .O2 7.9. 

CMP Date Paste 238Pu 234Pu 2 4 1 h ( g )  

e) Concentration f n  paste  exceeds 10 nCi/g. However, administrative effor  
are continuing t o  perfect  operating procedures which will reduce the 
concentrations t o  acceptable levels. 

f )  Retrievable Storage i n  Area T began December 31 , 1975. Containment 
vessel is 30" (.8 m) dia x 20' (6.1 m) de.ep and will hold approximate11 
2.8 m3 cement paste. 

---. . -' -- LI-7 a n a l v s i s  of Pug Mill Feed Solutions 
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OFFICE MEMORANDUM 
70 : John L. Warren, So l id  Waste Engr. Sect. , H-7 DATE: February 10, 1976 

Tliru 

'FROM 

i : J. R. Buchholz,  L'iq. Waste Engr. sect.,.)- r , H-7 Jitg $ 4 3  k L.  A. Emel i ty  , A1 t . Group Leader, H-7,j.. c- " V i * m d / ~ a b  Counsel 
e 

1) 
: Paul E. McGinnis, . .  Liq. Waste Treatment, H-7 ?'JbklyR&asable 

F: c: TUBJECT : SUMMARY OF CONTAMINATED WASTES TO DISPOSAL PITS, JULY 1 

SYMBOL : H7-76-PEM-97 I 
I 

1975 THROUGH 
DECEMBER 31, 1975 

Durina the l a s t  six months o f  1975, the following contaminated wastes. 
were torwarded t o  b u r i a l :  

1) To Mesita del Buey 

Total Volume 
Total E uivalent 239Pu 
Total 298Pu 
Total 239Pu 
Total 241Am 
Total db) 

2) To TA-21-257 (Area T) 

Total Vol ume Cement Paste (1 i t e r s )  
Total Volume Feed Solutions (1 i ters) 
Total 238Pu C i  
Total 239Pu C i  
Total. 241Am C i  
Total MFP Activity C S  
Total d C )  grams 

t 91,600 1 i t e r s ( a )  
3.5 C i  
3.0 C i  

.4 C i  

.2 C i  
315 grams 

Non-Re tr  i eva bl e Retr i evabl e 
Shafts CMP 

181,100 4560 
1 19,900 3790 

5.7 . .1 
11.4 1.8 

349.0 19.1 
.3 0 

308 0 

a) Volume includes 240/215-liter s t ee l  drums of p l a n t  s ludge,  54/200-liter 
f i b e r  drums of p l a n t  sl udge, 27/21 5-1 5 t e r  s t ee l .  drums o f  vermicul i t e  
and o i l ,  and 98/113-liter fiber drums o f  Contaminated anthracite coal 
f i l t e r  media. 

b)  Activity contained i n  p l a n t  sludge only. 

c )  Activity contained i n  plant sludae, KOH batch waste, and 
solutions. Mostly 235U. . 

strip 

Receised ?q ER-RPF 
-- ----a. 

JUN 2 2 1993 
&d 
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1 
d 

-2  TO: 3.  L. Warren DATE: February 10 , 19.76 
. 4  

r ' f  
3 

6 
? 
f 
5: 

Data on shafts f i l l e d  this  period are as follows: 
6 
G 

31 24FAm l e 

- - C i  
238Pu 239Pu 

Approx Cement 
Date ' Paste 

No. m Filled l i ters C i  
Shaft Depth 

C i  - 
l 

- - .  

I 
6-15 20.3 7/ 2/75 52,800 1 .o 7.1 113.3 

8.2 8/ 4/75 35,000 .1 .9 43.1 
6-16 20.5 IO/ 9/75 52 , 600 

18,000 3.7 2.0 20.8 6-23 7.3 12/16/75 

.3 2.7 181.8 . 
6 

6-10 20.7 12/11/75 ' 52.400 1.3 . 4.9 103.2 . I  

I 

Data on Corrugated Metal P ipe  

Cement 
CMP . Date Paste 

I.D. No. _ _ I _ _ .  F i l l e d  l i t e r s  

001 50 12/31/75 3,000 
001 51 12/31/75 3,000 

(CMP) f i l l e d  this period(d) are as follows: 

238pu , 23gPu 241 Am . .  
C i  C i  C i  

.05 .9 . 9.9 

.05 .9 9.2 

- - 
, 

d)  Retrievable Storage  i n  Area T began December 31., 1975. 
vessel is  30" (.8m) d i a  x 20' (6.lm) deep and will hold  approximately 
3.0 m3 cement paste 

Containment 

PEM: bh 
.xc: M. A. Rogers, H-8, MS 737 -* 
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r; UNIVERSITY OF CALIFORNIA 
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Telephone E x t  4301 
I .  

... f. . 1. 

I 

. OFFICE MEMORANDUM 

THRU : 

FROM' : 

SUBJECT : 

SYMBOL : 

MAIL STOP 

John L. Warren, Solid Waste Engr. Sect.,  H-7 
J. R. Buchholz, Liq;  Waste Engr. Sect., H-7 erz 
L. A.  Emelity, A l t .  Group Leader, H-7#< 
P. E. McGinnis, Liq.  Glaste Treatment,'h-7 

SUMMARY OF CONTAMINATED WASTES TO DISPOSAL PITS, JANUARY 1 , THROUGH 
JUNE 30, 1977 
H7-77-324 

- p p p y s a b l e  I 51 8 

During the first s i x  months of 1977, the following contaminated wastes 

DATE: 26 August 1977 

= 

pec.rd- 
I 

1 
I '  

Reviewed/Lab COUnse 

were forwarded t o  burial :  - .  
1) To Mesita del Buey 

Total Volume 
Total Equivalent 239Pu 
Total 2 3 e P u  
Total 239Pu 
Total *"'Am 
Total U 

2)  To TA-21-257 (Area T) 

Total Volume Cement Paste 

Total Volume Feed Sol u t i  ons 

Total * j e P u  C i  
Total 239Pu C i  
Total 241Am C i  
Total MFP Activity C i  
Total dC) grams 

(1 i t e r s )  

( l i t e r s )  

Non-Retrievable 
. Shafts 

62730 Liters (b) 
1.17 ci 

(b) 
' -13 ci. (b) 

.96 C i  

220 Grams. 
, -08 Ci (b) 

'. 63,540 

46,700 
.26 
-44 

2.05 
.051 

31 0 

Retri eva b 1 e 
CMP 

61,030 

42,620 
2.12 
5.10 

1842.6 

0 
-101 

a )  Volume includes 0/215-k steel drums of p l a n t  s ludge ,  284/200-2. f iber 
drums of  plant sludge, and 43 drums of miscellaneous wastes from Bldg.  2: ' 

b) Activity contained i n  p l a n t  s ludge  only. 
c) Act iv i t  contained i n  plant  s l u d g e ,  KOH. batch waste, and strip solutions. 

d )  Based on quantities reported by CMB-11 analysis  of raff inate  waste. 

Mostly $35". 

Data on shaf t s  f i l l e d  t h i s  period a r e  as  follows: 

238pu 2 3 9 ~ "  241Am(e*f) Approx. Cement. 
Shaft  DeDth Date Paste -. - 

C i  - C i  - - No . m . Filled liters . C i  

a2 19.5 3-4-77 49,600 .23 . .55 2.58 

e) Concentration i n  paste  exceeds 30 nCi jg .  However, admin i s t r a t ive  e f f o r t s  
a r e  continuing t o  perfect operating procedures which w i l l  reduce the  

. concentrations to  acceptable levels . .  
~..-t.--* --- L - r - J  -- ~ - 7 ' a n a l ~ c ; c  nf P~rn Mi11 Feed Solutions. 
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TO: John L. Warren 
H7-77-324 

-2 D A T E  26 August 1977 

Data on Corrugated Metal P ipe  (CMP) f i l l e d  this period(g) are  as  $ 

- I.D. No. 

001 208 
001 209 
001 210 
001 21 1 
001 21 2 
001 21 3 
001214 
001 21 5 
001 216 
001 21 7 
001218 
001 219 
001 220 
001 221 
001 222 
001 223 
001 224 
001 225 
001 226 
001 227 
001 228 
001 229 
001 230 
001 231 
001 232 
001 233 

F i l l e d  

01 /28/77 
01/28/77 
01/28/77 
02/10/77 
02/10/77 
02/10/77 
02/ 1 O/ 77 
03/10/77 
03/10/77 
03/10/77 
04/14/77 
04/ 14/77 
04/14/77 
05/03/77 
05/03/77 
05/03/77 
05/03/77 
05/05/77 
05/05/77 
05/05/77 
05/26/77 
05/26/77 
05/'26/77 
06/14/77 
06/14/77 
06/14/77 

f 01 1 ows : I 

: I CMP Date 
Cement 

Paste 
Liters 

2,800 
2,800 
2,800 
2,800 
2,800 
2,800 
2,800 
2,800 
2,800 
2,800 
2,800 
2,800 
2,800 
2,800 
2,800 
2,800 
2,800 
2,800 
2,800 
2,800 
2,800 
2,800 
2,800 
2,800 
2,800 
2,800 

2 'BPu 
C i  

. O l  

. O l  

.02 

. O l  

.04 

.04 

.04 

.02 

.02 

.02 

. O l  

. 00 . 0.0 

.06 
.. 23 -. 23 
.23 
.08 
.08 
.08 
.20 
.22 
.22 
. l l  
.04 
.04 

2 3 9 P u  
C i  

.03 
-04 
.06 
.04 
.21 
021 
.22 
.21 
.21 
.21 
.11 . 01 
.oo 
.13 
.47 
.45 
.47 
.32 
.33 
.33 

' .17. 
.15 
.15 
.16 
.17 
.18 

24.1 
26.5 

.23.9 
27.3 
74.2 
74.2 
79.3 
03.2 
90.6 
87.8 
42.0 
3.5 
3.5 

20.5 
69.5 
67.3 
69.5 

108.7 
112.2 
112.2 
90.7 
88.1 
08.1 
97.9 

101.7 
108.7 

g) Retrievable Storage i n  Area T ,began December 31, 1975. Containment 
vessel 
2.8 ms cement paste. 

i s  30" (.h) dia x 20' (6 .1~1)  deep and w i l l  hold approximately 

h)  

i) 

Numbers a r e  b,ased on H-7 analys is  of Pug Mill Feed Solutions. 

CMB-11 ana lys i s  (considered more accurate) w i 7 l  be supplied a t  a 
l a t e r  date. 

PEM: bh 
xc: M. A. Rogers, H-8, ;.1S 490 

1 
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UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87544' 

TELEPHONE: 
f b 

OFFICE MEMORANDUM . . 
c 

Dean Meyer, Group Leader, H-1 DATE October'21, 1971 a 

. Revi&ed/Lab Counsel 7 
Pub y R  I 

John Enders, Leader, CMR BLDG. Monitoring Section, H-1  # &?5pble * 

SOLID RADIOACTIVE WASTE DISPOSAL REPORT FOR THE THIRD QUARTER'OF 1971 E 
H-1-CMR 

D i s p o s a l  a c t i v i t i e s  f o r  t he  t h i r d  qua r t e r  of 1971 a r g  reported. As 
some of the da t a  presented is based on est imates ,  t h i s  f a c t  should be , . 
kept  i n  mind i f  any conclusions are t o  be drawn from the repor t .  

Information for t he  r epor t  w a s  furnished by ENG-4, ENG-5, Supply 
and Property Dept., Z i a  Refuse Dept., and LA Notebooks Q15953, 911866, 
and 412442. 

High Level Waste: 

This material includes waste placed i n  d isposa l  s h a f t s  such as 
beta-gamma a c t i v e  waste, contaminated o i l ,  and c e r t a i n  types of alpha 
contaminated w a s t e .  Trit ium contaminated waste is encased i n  a lpha l t  
when poss ib le  p r i o r  t o  d isposa l  i n t o  shaft '#39. 

I n  September, the Z i a  Riggers del ivered the  f i l t e r  from UHTRM 
t o  shafttC35. The f i l t e r  has cables  a t tached  t o  it so retreaval from 
the  d isposa l  s h a f t  is possible .  

Dispo'sal shaf t s .#41 ,  R42, 943, 944, 445, '934, #35, and #39 were a 

used during t h i s  quart.er. 

Law .Level Waste:. . 

This type of material w a s  placed i n  p i t  #6, Area G, and included-  
two out  of town c l a s s i f i e d ,  contaminated material shipments. 

Exposed waste w a s  covered i n  August by the  Z i a  Roads Section. 

Compliance with 0511-21:. 

F ive  new p i t s  w e r e  excavated i n  Area G i n  order to "store" mater ia l s  . 
i n  a segregated manner, according t o  t h e i r  r ad ioac t ive  contamination., 
P i t  #8 is'now i n  use  for rece iv ing  55 gal lon  sludge drums from TA-50. 
P i t  912 is being used t o  "s toretf  c r a t e s  and drums of plutonium contaminated 
ma te r i a l .  t h a t  is estimated t o  exceed 10 nanocuries p e r  gram. 
used f o r  c r a t e s  and drums containing uranium contaminated material .  
#17 will be used f o r  law-level waste de l ivered  i n  Dempstcr Dumpsters 
wh i l e  p i t  621  i s  t o  be used f o r  low l e v e l  uranium contaminated . t e r i a l  
de l ivered  by Dempster Dumpster. The u n f i l l e d  po r t ion  of p i t  &is being . 
used t o  s t o r e  238Pu contaminated waste packaged i n  c r a t e s  and drums. 
Another a rea  of p i t  #5 is  used t o  "store" D-38 chips  and turnings from 
the  Shops Dept. and Sigma Bldg. 

8 

P i t  #26 is 
P i t  

, 

1 Received by ER-RPF I 
I 

I JUN 2 1 1993 I 
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Dean Meyer, Group Leader, H-1  T TO: 

' I -  ALAMOS SCIENTIFIC LABORbTORY 0 
7 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87S4e . 

I 

. DATE: October 21, 1971 

Compliance with 0511-21 Cont. : 
I .  

Additional perimeter fencing was i n s t a l l e d  t o  surround the a rea  I .  

I 
I 

where the new p i t s  are located. 
w a s  made, a l so ,  t o  a poin t  on t h e  Access Road about one ten th  of a m i l e '  I 
w a s t  of i t s  former locat ion.  

Re-location of the  Area G access gate  

The proposed method t o  be used f o r  placement of material i n  the 
new p i t s  is t o  s t ack  t h e  crates and drums i n  a s a f e  manner u n t i l  the  
u i t  has  been f i l l e d .  It may'be necessary t o  u t i l i z e  c r ibb ing  portions I 

i n  order  t o  do th i s .  

Volume : 
3 

1. 

2. Large p l a s t i c  bags ( 845 x 0.46 yd.. ) 
3 3. Boxes (5,891 x 0.087 yd. ) 

4. Drums (.I 199 x 0.3 yd. ) 

5 .  M i s c . '  scrap ( estimated) 

S m a l l  p l a s t i c  bags (1,571 x 0.037 yd. ) 
3 

3 

TOTAL : 

. c o s t s  : - 
1. 
2. Large p l a s t i c  bags ( 845 x 24d ea.) 
3. Boxes . (3,891 x 204 ea.) 

Small p l a s t i c  bags (1,571 e .  x 84 ea.) 

4. D r u m s  ( 199 x $8.60) 

5. Masking tape (500 r o l l s  @ $l.OO/roll) 

6. 

7. 

8. 

9. 

10. 

11. 
12. 

13. 

14 . 

Z i a  Jan i tor  charge 

H-1 'vehicles . 
H-1 radios  

Heal th  Physics Surveyor 

Pro tec t ive  c lo th ing  

Road & Ruin Exca. ( B a l  of 9/30/71 = $3,528) 

Z i a  Laborers (es t imated)  

Z i a  Riggers (estimated) 

.Cover exposed t r a sh  (estimated) 
- 

3 Total  Yd. 

60 

3 89 

5 13 
60 

400 ' 

1,422 

'Total 

$ 126 
. 203 

. : 1,178 

- 

1,711 

500 

7,850 

240 

166 

2,625 

50 

135 ' 

864 . .  
320 . 

1,500 
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TO: 

A L A M U 3  3b1c1.( I irmr L n Y - a . - .  -.. . 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS.  NEW MEXICO 87544 . [ 

? 
4 Octo6er 21, 1971 c 7 
f 

DATE: - -  
Dean Meyer, Group Leader, H-1 3 

0 ’ Total , . . -  Costs Cont.: € 

15.  Transport Dempsters (2,900 m i  @ 91.297 per m i l e )  

16.  Exca. P i t  916  (Bal as of 9/30/71 = $0.00) 

3,761 . 
2 , 162 

218 

J j  

17.’ Fencing (Bal as of 9/30/71 - $7,168) - 
QUARTER, TOTAL $23., 609 . 

Cost per cubic yard, th is  quarter, = $17.00 
. 

(p$l?Lw John Enders 

XC: F i l e  
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graphite.  
wood crate were a lso delivered t o  p i t  95. 

cover. 
i s  taking longer than normal t o  f i n i s h .  

One de l ive ry  of drums f i l l e d  with.D-38 from t h e  Shops Dept. and one 

P i t  #6 was closed out  i n  August, and s t a r t e d  t o  receive a final d i r t  
As t h i s  cover i s  being placed on t h e  p i t  as a " f i l l - i n"  type job, i t  

The t h r e e  f o o t  deep cover should be 
: completed i n  October. 

t he  stacking of drums i n  t h i s  p i t  can be performed about once per month. 

;. -# ' 
-f *Ly- P i t  18 had 120 drums stacked on 716 and 180 on 8/25. It n& appears t ha t  

rL?*7/E ' 
3 - 

OFFICE MEMORANDUM . -  f 
h a 

: Dean Meyer, Group Leader, H - 1  DATE: 10/&7/ 72 
/ 

.c TO 

d eview P3C" d/bb ounsel 
FROM I John Enders, €1-1 

I ' i '  6 Pubticly Releasable 

2 1 SUBJECT: SOLID RADIOACTIVE W A S T E  DISPOSAL REPORT FOR THE "SIRD QUARTER OF 1972 I 

1 ,SYMBOL I H - 1-SIwM- 6 

j @  
I 
I '  

I .  

This repor t  covers disposal ac t iv i t i e s  f o r  t h e  t h i r d  que r t e r  of 1972. I 
Some of the da ta  i s  based on estimates and t h i s  f a c t  snould be kept i n  mind 
i f  any conclusions are t o ' b e  drawn from the  report .  

Information for  t h e  repor t  was furnished by the Zia Cpmpany, Eng-4, 
Supply and Property Dept. and Accounting Dept. as well as LA Notebooks 9 
12442, 17336, 17339, 14909, 17337, 17338, 17845 and 17335. 
B e t a -Gama Was t e : 

Class i f i ed ,  contaminated.materia1 as w e l l  as high level alpha a c t i v i t y  w a s  
placed i n t o  d i sposa l  sha f t s .  

hoped tha t  these s h a f t s  w i l l  be a v a i l a b l e  very soon as w e  are running out of 
space. Also, a Work Order t o  have f i l l e d  s h a f t s  plugged with cement i s  s t i l l  
pending and i t  i s  hoped t h a t  the plugging operation can take place i n  the near 
f u t u r e  i n  order t o  reduce t h e  g2ma r a d i a t i o n  f l u x  a t  ground leve l  on severa l  
s h a f t s .  , 

using some type of removable l i n e r  i n s h a f t s  so as t o  provide a means of more 
ready retrieval of material should t h i s  become necessary. 

b 
i 

Disposal of t h i s  type of material' continued during t h i s  quar te r  . 
AWork Order t o  have add i t iona l  s h a f t s  d r i l l e d  i s  s t i l l  pending and it i s  

An Engineering study has been s t a r t e d  t o  inves t iga t e  the  p o s s i b i l i t y  of 

. .  -_I_ ' 'Received by ER-RPd 

JUN 2 11993 

. : ;avtrin;: iaaterial are being invest igated.  

-1- 
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i 

e3 TO: DATE : 101 17/72 Dean Meyer, H-1  -2- 

‘ k  
I 3 Total  F t .  

24 

Uranium Waste Volume: 
P i t  #5 
1. Crate 
2. Graphite 
3. D-38 

- 

. .  P i t  #6 
1. Boxes 
2 .  Loose material 

P i t  #21 
1. Boxes -. 
2. Loose matarial:’ .-.- * -” 

- .I 

2,790 . I  

1,782 
4,572 f t .  = p i t  total  

I 

3,047 
4;482 
7,529 f t . 3 =  p i t  to ta l  

b 
. .3 94 f t .  

Disposal Shaf t s  

3 
To ta l  volume, U waste=12,429 f t .  
TRU Waste Volume: 
P i t  #6 
1. P l a s t i c  bags 1,652 

3,113 2. Boxes 
3. Loose mater ia l  7,506 

12,271 f t .  = p i t  t o t a l  

2,400 ft .3= p i t  to ta l  

1,760 
32 

1,792 ft.3= p i t  t o t a l  
P i t  9 1 7  
1. P l a s t i c  Bags --. 
2. Boxes 
3. Loose material; ..-- - . - ..----. 

-- 1,900 
4,112 
4,617 

--.- u:--- . 1 

.10,629 ft.3= p i t  t o t a l  
C .  

Disposal Shafts: fi.4”- - --L -- 3 
39.1 f t .  

. .  

3 To ta l  TKO‘Wsster 27,131.1 f t .  

FP/IA Wa-te ,volume: 
3 118.2 f t .  

3 To ta l  volume f o r  quarter= 39,678.3 f t .  

. Disposal C o s t s :  
This quar te r ,  charges for  Zia work a t  Area G are being reported f.rom da ta  

furnished by the Accounting Dept. fromW/O 116570173, and include wages, overhead, 
and equipment and material charges. The charge f o r  Health Physics is  based on 
Accounting Dept. information of charges agains account code Q850l and includes 
s a l a r y  and overhead f o r  two people. 
1. 
2. 
3. Cardboard boxes(S,979 X 90.20) 

Small p l a s t i c  bags(2,387 X $0.08)  
Large p l a s t i c  bags(887 X $0.24) 

$otai:rost 

2 13 
1,196 
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i (  TO: Dean Meyer, H-1  - 3- DATE: 10/17/72 

! . B  

i 4. Drums, 55 gal .  (377 X $9.88); $ 3 , 725 

800 I 
540 

I 
i 
I i -  . 7. . Tape (500 r o l l s  X $l.OS/roll)  
I 8; Z i a  J a n i t o r  charge 7,859 I 

9. Health Physics 10,941 
! 

135 11. Road & Ruin excav.(Bal.=$2,988) 
12. Z i a  Labor and material 4,602 , 
13. Transport Dempster Dumpsters(3,294 mi.X $1.0872/mi.) 3,581 
14. Excav. 5 pits(ba1.=$12,000) 3,000 
15. H - 1  Vehicles 240 
16. H-1 Radios 166 
17. Fencing(bal.= $11,078) 1,218 

t 

I L. 
' I  Tota l  cost  

5. Drums, 30 ga1.(16 X $6.17) 99 
(4 x $200) 6. Crates 

I 10. Pro tec t ive  c lo th ing  100 1 . .  
I 

Third Q u a r t e r  Total  Cost= $38,606 

The cos t  per  t ub ic  f o o t  f o r  the  th i rd  qua r t e r  amounts t o  $0.97 

a. -; I A I 

/.-; ?# I : ; C , , L O  - .  ! I  

,7 5-t .& 'r,; \ 
& r e  

I .  
I 

cc: F i l e  

i 
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UNIVERSITY OF CALIFORNIA ' 
LOB ALAMOS. NSW MgXlCO 87344 c c c OFFICE MEMORANDUM 

143 ; . . I  

TO : Dean Meyer, Group Leader, H-1 DATE: J u l y  16, 1971 

' : John Enders, Leader, CMR BLDG; Monitoring Section, H-1  

SUBJECT: 

SYMBOL : ~-1-m 
SOLID RADIOACTIVE WASTE DISPOSAL REPORT FOR THE SECOND QUARTER OF 1971 1 :  

I 
- I .  - !  . .  

I 

This repor t  descr ibes  s o l i d  rad ioac t ive  w a s t e  d i sposa l  a c t i v i t e s  
for the  second quar te r  of 1971. 
on. estimates, t h i s  f a c t  should be kept  i n  mind if any conclusions a re  
t o  be drawn from the  report .  

As some of the d a t a  presented i s  based 

Information f o r  the r epor t  has been furnished by Supply and Property 
Dept., ENG-4, The Zia Company, and LA Notebooks 1115953 and 1112442. 

Beta-Gamma Waste: , 

Seven disposal  sha f t s  w e r e  used during the qua r t e r  f o r  disposal. 
11 sha f t s  were plugged wi th  Ready-Mix cement on 5/7. 
contaminated w$th tritium, were encased i n  asphal t  by H-7 p r i o r  t o  
d i sposa l  i n t o  s h a f t  a39. 

Several  items, 
' 

Low L'evel Waste: 

Routine de l ive r i e s  w e r e  made t o  p i t  #6 and, i n  addi t ion ,  an out-of- 
town, c l a s s i f i ed  de l ivery  w a s  made on 4/15. 

The Zia Company completed excavation of 5 new disposa l  p i t s  a t  Area 
G. It is  planned t o  
use  t h e i r  f i v e  p i t s  in order  t o  segregate transuranium waste from other 
mater ia  1. 

The perimeter fencing has not ye t  been i n s t a l l e d .  

Invest igat ion h t o  a v a i l a b i l i t y ,  cos ts ,  etc., of equipment that 
could be used t o  handle 55 gal.  drums and c ra t e s  has .been  started. 
i s  planned to attempt s tacking mater ia l ,  where possible ,  i n  the  new 

It 

p i t s  . 
3 Waste Volume: Tota l  (yd. ) 

. .  73 

3 87 

3 1. S m a l l  p l a s t i c  bags (1,972 x 0.037 yd.. ) 

2. Large plastic bags ( 842 x 0.46 yd. ) 3 

475 3. Cardboard boxes (5,458 x 0.087 yd. ) 

62 4 . .  55 gal.  drums ( 208 x 0.3 yd. ) 

5.  Misc'; scrap (estimated 1 ' 644 

TOTAL 1,641 

3 

3 

JUN 2 11993 . 
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LO9 ALAMOS. NEW MEXICO ' a $ 

7J 
U N l V E R S l l Y  OF CALIFORNIA 

I f 
I 1 ' TO: Dean Meyer, Group Leader, H-1 -2- DATE: J u l y  16, 1971 

3 

158 I 
To ta l  (yd. ) @ Disposal Costs : 

.1. S m a l l  p l a s t i c  bags (1,972 x $0.08) 

2. Large p l a s t i c  bags ( 842 x $0.24) 

i a 
' a  

202 I 

. 3. Cardboard boxes . (5,458 x $0.20)- 

4. 55 gal.  drums ' *( 208 x $8.60) . 1,789 , 
5. Masking tape ,(500 r o l l s  @ $l.OO/roll) 500 

6. Zia J a n i t o r  Charge , : 7 , 850 

7. H - 1  Vehicles 240 - '  

8.  H-1  Radios 

Health Physics Surveyor 

Pro tec t ive  clothing 

166 

2,625 ' 

50 

I 

9. 

10. 

Road br Ruin Excav. ( B a l .  as of 7/1/71 = $3,663) 135 11. 

12 . Zia Laborers . ( es t ima ted) 1, 000 

13 . Zia Riggers - (estimated) 

Cover exposed t r a sh  (estimated) 

800 

450 14. 

15. Transport Demps ter  Dumpsters (3 , 154 mfles @ $ l . l O / m i )  3,469 

Excav. p i t  #6 ( B a l .  as of 7/1/71 = $2,162) 2,164 

F enc ing (Bal..as of 7/1/71 = $7,386) ' 218 
3 3 Ready Mix Cement (11 yd. @ $19/yd. plus  transporation) 250 

! 
I . .* 

16. 

17. 
I 

18 . 
TOTAL . I . $23,248 

I .  

Cost p e r  cubic  yard: $14 

/ John Enders 
JE/skv 
xc: F i l e  

F i l e d  thru L. Chelius 
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SUBJECT: 
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1 i .  SYMBOL : 
I 

LOS ALAMOS SCIENTIFIC LABOR 
UNIVERSITY OF CALIFORNIA 

I 

LOS ALAMOS. NEW MEXICO 07544 a TELEPHONE 

OFFICE MEMORANDUM 
Dean Meyer, Group Leader, H - 1  DATE: A p r i l  21, 1971 

li 

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

I SOLID RADIOACTIVE WASTE DISPOSAL REPORT FOR THE FIRST QUARTER OF 1971 

H-1-CMR 

This repor t  covers d i sposa l  activit ies f o r  the f i rs t  th ree  months 
f o r  1971. Informati,on f o r  # t h e  repor t  w a s  furnished .by ENG-4, the Zia 
Refuse Dept., Supply and Property Dept., ENG-5, and LA Notebooks #15953 I 

and 412442. 

‘Some of the da ta  presented is based on estimates and this  should be 
kept  i n  mind i f  any conclusions are t o  be drawn from the r epor t .  

Beta-Gamma Waste Disposal: 

Delivery of this type of material w a s  made on a rou t ine  bas i s  t h i s  
A t o t a l  of 11 s h a f t s  were used as it  now requ i r e s  more sha f t s  

I n  February, the Zia Roads Section 
qua r t e r .  
i n  an e f f o r t  t o  segregate  material. 
de l ivered  about 800 gal lons  of aspha l t  t o  s h a f t  939 i n  order  t o  s e a l .  
several tritium ccntaminated items. 

Low Level Waste Disposal: 

1. 

2. 

3. 

4. 

5 .  

6. 

One out-of-town shipment w a s  received on 3/11. 
w a s  off-loaded and buried without  inc ident .  

The material 

The Zia Roads Sec t ion  covered exposed t r a s h  i n  p i t  #6 during the 
week of 3/1 t o  3/7. 

A repor t  w a s  submitted t o  the Group Off ice ,  i n  February, t ha t ’  
estimated expenditures connected with s o l i d  r ad ioac t ive  waste 

.disposal .  

A request  has  been made t o  ENG-4 t o  have f ive new disposa l  p i t s  
dug. 

8 .  

The new p i t s  would be used t o  segrega te  waste disposel.  

An unsuccessful recovery opera t ion  w a s  made i n  p i t  #6 on 3/15 
and 3/16. 
w a s  buried too deep. 

The opera t ion  w a s  ha l t ed  when i t  w a s  decided the item 

During the above operat ion,  a front-end loader  became contaminated 
when it acc ident ly  broke open a 55 gal .  drum f i l l e d  wi th  sludge 
from TA-50. The loader  w a s  success fu l ly  cleaned by the  H - 1  Decon- 
tamination Crew and released t o  the  Z i a  Company. 

I---[ Received by ER-RPF 

JUPS 2 1 1993 
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! 

.LAMOS SCIEN~FIC LABORATORY Q 
7 UNIVERSITY OF CALIFORNIA 

LOO A U M O S .  NEW MEXICO 

3 A p r i l  21, 1971 Dean Meyer, Group Leader, H-1 -2- 

Low Level Waste Disposal Cont. : 

7. While attempting t o  unload waste mater ia l  i n t o  t h e  excavated hole  
i n  p i t  1 6  on 3/29, made during the operation mentioned i n  item #S, 
a st rong gust  of wind blew across  the hole  (containing the broken 
sludge drum) and ca r r i ed  highly contaminated d u s t  onto the Dumpster 
truck and container.  The t ruck was taken t o  TA-50 f o r  attempted 
cleaning but because of the high alpha l eve l  of contamination, the 
truck was taken t o  Area G, P i t  #5 ,  f o r  s torage u n t i l  it could be 
cleaned a t  Area G. 

Another Dumpster truck and container were a l s o  contaminated i n  
P i t  #6 while  t he  container  was being unloaded. It  was then de- 

' termined t h a t  the e a s t  ha l f  of p i t  #6 was contaminated from the 
d r i e d  sludge. t h a t  had been blown about by the wind; 
cover order was requested and the e a s t  ha l f  of p i t  P6 as w e l l  a s  the 
exposed sludge was covered by the Zia Roads Sec t ion  on 3/32 and 
4/1/71. 

A complete survey of A r e a  G w a s  made on 4/7 by CMR BLDG. Section 
personnel. The r e s u l t s  of the  survey w e r e  negat ive and the booties,.' 
w o r n  by the men were a l s o  f r e e  of contamination. 

I .  

. 
An emergency 

I .  

, * / -  1 8. - !,,.: 
t 

9. A t r a i l e r  has been t r ans fe r r ed  from SP-2 t o  H-1  and i s  ncru located 
a t  Area G. It i s  planned 
to  t r ans fe r  the old Point Weather t r a i l e r  t o  t h e  H-1  Decontamination 
Section f o r  t h e i r  use a t  Area G. 

It w i l l  be used f o r  s torage of equipment. 

10. After the  contaminated inc ident  mentioned i n  i t e m  #.7, i t  was obvious 
tha t  H-1 Decontamination needed a decontamination p i t  a t  Area G. 
Z i a  Roads Section dug t h i s  p i t  on 4/7 and 4/8/71. 

3 

! The 

Volume Data: Total Yd. 

57 
3 1. Small p l a s t i c  bags (1,553.x 0.037 yd, ) 

I 

I 

3 

3 

3 

2. Large P l a s t i c  bags . (  700 x 0.46 yd. ) 

3. Cardboard boxes (4,891 x 0.087 yd. ) 

4. 55 gal .  drums ( 336 x 0.3 yd. ) 

5. Misc. scrap (es t i m a  tea) 
3 TOTAL YD. 

322 

425 

101 

600 

1,505 



I 

i 

I 
I 

I 
i 

I 
I 

I 
I 
I 

i 

I 
I 

I 

I 

1 

I 

I 
! 
! 

I 

f 

I 

! .  
I '  

. .  . 

.LAMOS SCIENTIFIC LABORATORY 0 
UNlVLRblTT OF CALIFORNIA si 
LOS ALAMOS. NEW MEXICO 

Dean Meyer, Group Leader, H-1 -a3- DATE: A p r i l  21, 1971 6 
9 

8 ,  

. %  

B 
3 

TOTAL ($) Disposal Costs: 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8. 

9. 

10. 

Small p l a s t i c  bags (1,553 x $ .oa) 
I 

Large p l a s t i c  bags ( . 700 x $ ;24) 

Cardboard boxes (4,891 X .$ .'20) 

55 gal .  drums . ( 336 x $8.60) 

Masking tape (500 r o l l s  @ $l.OO/rolI) 

Zta Jani tor  Charge 

H-1 Vehicles 

H - 1  Radios 

Health Physics Surveyor 

Protect ive c lo th ing  

124 

168 

978 

2,889 

500 

7,850 

240 

166 

2,625 

50 

11. Road & Ruin Excavation (Sal. as of 3/31/71 = $3,798) 135 

12. Z i a  Laborers (Estimated) 2,688 

13. Z i a  Riggers (Estimated) 350 

14. Cover exposed t r a s h  (Estimated) 3 , 024 

15. 

. .  

Transport Dempster Dumpsters (2,814 m i l e s  @ $1.1016 

Excavation of p i t  P6 (Balance as of 3/31/71 = $4,326) . 

. p e r  utile) 3,100 

2,164 16. 

'.17. Fencing (Balance as of 3/31/71 - $7,604) 2 18 

18. Asphalt (800 gal., estimated) 

TOTAL 

200 

$27,469 

. i  

. .  

JElskv 
xc:  F i l e  
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!, Part -1; Complete all fields; indicate if not applicable or appropriate; please write legibly. 

DOCUMENTTO: h m  W o c  DOCUMENT DATE: I I - I /  = 76 I 

. , SYMBOL: )+ - l-cmfk PAGE COUNT: i 
SUBJECTTTITLE: Sc\\iA & a c f i ~  ud& -Go -4 fa b.\aoas a\ AbQa c t  7 

ORIGINATOR N A M E : q & m  $. rrl dgcs ' . ORGANIZATION: AI- I I 

\ 
c r o c  n u L  L A  : k r  OG 197 n 

RECORD TYPE (Circle relevant type for primary record; type of.attachments should be selected on Keywords List): . 

Analytical Data 
Article 
Chain-of-Custody 
Chart 
Computer Output 
Contract 
Controlled Distribution 
Drawing 

Excerpt 
FAX 
Figure 
Form . 
Interview 
Letter 
List 
Logbook 

RECORD CATEGORY: 9 .  
' (P for Programmatic or R for Reference) 

Notebook 
Outline 
Personal Notes 
Photo 

Plan 
Procedure ' 
Purchase Request 
Receipt Acknowledgment 
Report 
Review 
sow 

Study 
Summary 
Telephone Record 
TOC 
Transcription 
Video 
Work Plan 
Other 

RECORD PACKAGE #: -. - 
RECORD LOCATION: 
(Indicate locetion of record if not filmed.) 

RECORD FILMED (YINI: c2( 
Part 11: Complete all fields; indicate if not applicable or appropriate; please write legibly. Use ER Record lndex 
Form Attachment Sheet if needed. 

- ATTACHMENTS FILMED (YIN): 
(Were attachments to  this record filmed?) 

TECH AREAIS) 
UST RELEVANTTECH AREIUSL 

ADS NO(S1 
UST RELEVANT ADS NOIU. 
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LOCATION: 
(Indicate location of attachments.) 

WBS NOfS)  'STRUCTURE NOf SIlMDA 
UST RELEVANT WBS NOISI UST RELEVANT STRUCTURE NOISIIMDA 

-- 
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MISCELLANEOUS (List other indexing criteria as necessary; please write legibly): 
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I 
I 

i 
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I 
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1 
I 
I 
I 
I 
I 
i 
! 
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! I 
I 
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I 

I 
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! 
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I 

I 

i 
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Abandon 
Aboveground Tank 
Absorption 
Abstrakt 
Accelerator 
Access 
Accid e,nt 
Accumulation 
Acid 
Active 
Administrative 

Adsorption 

Aerial 
Agenda 
Agreement 
Air 
Alpha 
Americium 
Analysis 
Analytical 
AOC (Area of Concern) 
Approval 
Aquifer . 
A M R  (Applicable, 

Relevant, or Appropriate 
Requiramdnts) 

. .  

ADS (Activiy Data Sheet) 

AEC (Atomic Energy 
Commission) 

' Archaeology 
Archive 
Area 
Arsenic 
Asbestos 
Asphalt 
Assessment 
Audit 

Backfill 
Bacteria 
Barium 
Baseline 

-_------_----_-----_------- 

BCP (Besaline Change 
Proposal) 

Beds 
Bermed Area 
Beryllium . 
Beta 
Biology 
Blank 
Boiler 
Boneyard 
Bunker 
Buried 
Burn 
ER Record lndsr Fotm Kavword L i l  

Burn Site 

Zadmium 
:aisson 
:alibration 
:anyon 

apacitor 
austic 

_____----_-_---_-------- 

EARP (Comprehensive 
invironmental Assessmen 

ERCLA 
Comprehensive 
Inviromental Response, 
:ompansation, and 
hbility Act) 
ertification 
esium 
hain of Custody 
'hamber 
:hange Control 
:hange Order . 
:harge 
:hart 
:hecklist 
:hemica1 
:hromium 
:leanup 
:learance 
:losure 
:lothing 1 

:MI/RA (Correctiva 
Measures 
ImplamentetionlRemedii 
Action) 

:MS/FS (Corrective 
Measures Study1 a 

Feasibility Study) 
2obalt 
:omment 
Committee 
Community Relation8 
Compliance 
Compressed Gas 
Computer Modeling 
Computer Output 
Concern 
Concrete 
Concurrence 
Configuration 
Construction 
Container 
Containment 
Contaminant 
Contract 
4182 

Zontrol 
:ontrolled Distribution 
:ore 
:orrective Action 
:orrespondence 
Xteria 
2yanide .-----_______-_--_------ 

ata 
eadline 
ebris 
ecision Analysis 
ecommission 
econtamination 
eficiency :. 

eliverable 
emolition 
escription 
letection 
letonation . 
levelopment 
lischarge 
Iisposal 
locumentation 
IOE (Department of 
Energy) 

)ose 
bQ0 (Data Quality 

)raft 
hainage 
hainline 
hawing 
hilling 
hop Tower 
)rum 
)ry Well 
lump 
hplicates 

Objectives) 

Icology . 
fffluent 
EIS (Environmental lmpac 

Statement) 
Emission 
Engineering 
Environmental 
EPA (Environmental 

Protection Agency) 
Equipment 
ERDA (Energy Research 

and Development 
Administration) 

Erosion 
Error 

iS&H (Environmant, * 

Safay, and Health) 
itimate 
racuation 
raluation 
japorator 
rcavation 
rclusion 
rhaust 
Kperirnent 
Kplosive 
xposure 
xiension 
xtraction 

acility 
allout 
arm 
AX 
ence 
ield 
igure 
ilter 
IMAD (Facility for 

________----------_-____I__ 

. .  

Information Management 
Analysis, and Display) 

'inding 
:ire 
iring Site 
iscal 
:ission 
7ve-Year Plan 

:low chart 
:hid 
:arm. 
'famework 
'ree 
:uel. 
%me 

Samma 
Sas 
Generation 
Generic 
Geochemistry 
Geology 
Geophysics . 
Glass Beaker 
Glove Box 
Graph 
Guidance 
Gun 

Handling 

:low . 

..................... 

I .  t 

I iazardous 
iealth . ' .  

i 

iistory f 

I .  

i E  (High Explosive) 

iole 
iome Owner 
iood 

* .  iSWA (Hazardous and 
Solid Waste 
Amendments) 
ydrology 
ygiene 

npact 
nplementation 
nplosion 
npoundment 
ractive 
icident 
icinerator 
idustrial 
i f  iltration 
ijection Well 
?jury 
norganic 
nspection 
nstallation 
nterim 
nterim Action 
nternal 
nterview 
nventory 
nvestigation 

-_____-_--_---------_I 

RM (Interim Remedial 
Measura) 

sotope 
WP (Installation Work Plan) 
.-----------------I- 

-ab Job 
Laboratory 
Lagoon 
Land 
Landfill 
Laundry 
Leach 
Lead 
Leak 
Legal 
Letter 
Limit 
Lines 
Liquid 
List 
Log , 

Logbook 
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OFFICE MEMORANDUM 

C.Y....C." --.- ..... .- I.-- ....- -... I C  UNIVERSITY OF CALIFORNIA 
LO5 ALAMOS. NEW MEXICO 87544 

TELEPHONE: 
I 

I 
DATE November 11, 1970 I .  

f 
TO Dean Meyer, Group Leader, H-1 

: J'ohn Enders, Leader, CMR BLDG. Monitoring Sect ion,  H-1  

SOLID RADIOACTIVE WASTE DISPOSAL REPORT FOR THE THIRD QUARTER OF 1970 
I 

Reviewed/Lab Counsel SYMBOL: H-1-mR . 

I 

This repor t  descr ibes  s o l i d  rad ioac t ive  waste d i sposa l  a c t i v i t i e s  f o r  I 
Because some o f . t h e  da t a  presented is  based on I t he  t h i r d  quarter  of 1970. 

estimates, t h i s  should be kept  i n  mind i f  any conclusions are t o  be drawn 

.from the report .  

Information f o r  t he  r epor t  w a s  furnished by The Z i a  Company, ENG-4, 

SP Dcpt. and LA Notebooks 915953 and 12442. 

. Beta-Gammk Waste Disposal: 

Routine de l ivery  of t h i s  type of material w a s  made t o  disposal  s h a f t s  

a t  A r e a  G. A new 6 foo t  diameter s h a f t  w a s  d r i l l e d  du r ing  the quarter  t o  

be. The mater ia l  w a s  . .  receive Pu and N a  contaminated gs&X -1- 
; !. 

del ivered  t o  Area G by the  Z i a  Riggers who lowered 'the ma te r i a l  i n to  the  * 'i 
s h a f t .  

s h a f t  . 
Ready-Mix..cement and sand w e r e  used t o  seal the material i n  the 

.. 10 new 2 foot  diameter s h a f t s  were d r i l l e d  during the quarter  and a .  

Work Order Request w a s  submitted f o r  10 more 3 f o o t  d iameter ' shaf t s  which 

have n o t  yet  been d r i l l e d .  

Trit ium contaminated items are now being rou t ine ly  t rea ted  with asphal t  ; 

by H-7 p r io r  t o  being buried i n  d isposa l  s h a f t s .  

Wherever possible,  plutonium and uranium contaminated material i s  being 

placed i n  separate  d isposa l  s h a f t s  i n  an at tempt  

0511-21 d i rec t ive .  

The b o  sa fe ty  l i d s  f o r  t he  6- foot  diameter 

No material may be placed i n t o  these  de l ivered .  

Riggers a t  the  present time. 

t o  comply w i t h  the  AEC-IAD- 

s h a f t s  have not yet been 

s h a f t s  except by the Zia 

1 - 
1 JUN 2 1 1993, . I  
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, LOS ALAMOS. NEW MEXICO ' 
I 

/ TO: Dean Meyer, Group Leader, H - 1  -2 DATE: November 11, 1970 

i; 
1 
5 

Low Level  Waste: 

This type of material w a s  de l ivered  t o  p i t  #6 during the  quarter .  I 
, P i t  #5 is s t i l l  being used to  rece ive  D-28 chips  and 238Pu scrap ma- 

. I  ter ia l  from D P West. 

There w e r e  three out-of-town d e l i v e r i e s  t o  p i t  16 dur ing  t h i s  

qua r t e r .  This material w a s  off-loaded and bur ied  without incident .  The 

vans used 'to de l iver  the  material are now being monitored by the swipe 
technique in order t o  comply with cur ren t  AEC regula t ions  - 

I 

A Work Order was submitted t o  replace the o l d  t ra i ler  used a t  Area 
' G as a s torage a rea  f o r  H-1 equipment. 

been decided to ' cance l  the  order  because of t h e  indicated high cost .  

Af te r  a study by ENG-2, it has 

The two inch maiking tape that  has  been i n  use for yea r s  as  a seal- 

ant f o r  p l a s t i c  bags and cardboard boxes does n o t  hold up weZlwhen.ex- 

posed to the weather. 

not p l a s t i c  tape would be a b e t t e r  s e a l a n t  material or  not .  

. A study is  now underway to i nves t iga t e  whether o r  

Exposed waste i n  p i t  116 w a s  covered once during the quarter .  This 

covering work',; together wi th  the  th ree  out-of-town b u r i a l s ,  has caused 
I 

I 

p i t  #6 t o  f i l l  a t  a r a t h e r  rapid rate. 
Routine so l id  rad ioac t ive  w a s t e  t o  be de l ivered  t o  A r e a  G w a s  weighed 

by the Zia Roads Sect ion p r i o r  t o  del ivery.  

e red  a period of about one month and provided da ta  on average weights of 

boxed mater ia l  and 55 gal. drums. A repor t ,  t abula t ing  the  resu l t s ,  w a s  

s e n t .  t o  the Group Off ice  on 7/17/70. 

This weighing operation cov- . .  

C omp 1 i ance w % t h AEC- 05 1 1 - 2 1 : 
This Immediate Action Direc t ive  has  posed a ser ious problem with s o i i d  

rad ioac t ive  waste d isposa l  procedures. 

tive would ind ica te  t h a t  cu r ren t  d i sposa l  of low-level type of waste does 

n o t  comply , i n  tha t  the materilal is no t  packaged i n  e i t h e r  55 gal.  metal 

S t r i c t  i n t e r p r e t a t i o n  of the d i r ec -  

drums or plywood boxes. Fur ther ,  

. . t h e  buried mater ia l  would be most 
the  r e t r i e v a b i l i t y  (within 20 years) of 

d i f f i c u l t .  
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TO: Dean Meyer, Group Leader, H-1  -3- DATE: November, 11, 1970 c z 
Low Level Waste Cont.: 1 

The following ac t ions  were s t a r t e d  during ' th i s  quar te r  i n  an e f f o r t  
1 

t o  comply with the  Directive: 1 

I 1. 238Pu scrap material from D P West is  now being packaged in to  
,. :: 30 ga l .  m e t a l  drums and is "stored" i n  P i t  #5', Area G. : a j 

2. D-28 chips  and turnings from t he  Shops Dept .  is packaged i n  . .' j j  
30 gal .  metal.drums, under o i l ,  and "stored" i n  p i t '  95; Area'G'. 

The Dstorage" area is physical ly  separated from the  238Pu mate- 

r i a l  is packaged i n  "contamination f r ee ,  r e t r i e v a b l e  metal con- 

tainers." . 

T r i t l u m  contaminated i t e m s  are being pre- t reated w i t h  asphal t  i n  

an e f f o r t  t o  conta in  the tritium. Items t rea ted  are, usually put  

i n t o  e i t h e r  30 gal .  or  55 gal. metal drums and encased 'in asphal t . .  

. .  

4. 

' 3  Law-level Waste Volume: To ta l  Yd. 

79 3 
- F  

1. Small p&mo.d bags (2,127 x 0.037 yd. ) .. 

3. Boxes 

4. 55 gal;  Drums (329 x 0.3 yd. ) 

---.. 3 . 
. 2. Large plywood bags (1,072 x 0.046 yd. ) 493 

--L - 
47 2 

99 

(5,424 x 6.087 ya. 3 1 
3 

5. Misc. Scrap (estimated) * 753 

Tota l  cubic yards: 1,896 

- .  Tota l  Disposal  Costs: - 
1. 

2. 

3. 

4. 
5 .  

6. 

. 7. 

8 .  

9. 

10. 

Small plywood bags' (2,127 x $0.08) 

Large plywood bags (1,072 x $0.24) 

Boxes (5,424 x $0.20) 

55 gal .  Drums ' 
Masking tape 

Z i a  j a n i t o r  charge 

H-1  vehicles  

H-1 Radios 

Heal.th Physics Surveyor 

Pro tec t ive C 1 o th ing  

(329 x $8.60) 

(500 r o l l s  @ $l.OO/roll) 

$ 170 

257 

1,085 

2,829 

500 

7,850 . 
240 

166 

2,625 

50 

6 

IJ 



TO: Dean'Meyer, Group Leader 

I 

I .  
I 

-4- 

i 

I 
LAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALlFORNtA I 
1 LO9 AUMOS.  NEW MEXICO 

I 

DATE: November 11, 1970 .I 

. I  
Tota l  I 

11. Road & Ruin Excav. ( B a l .  as of 9/30/70 = $4,068) 135 , e Disposal Costs Cont. : - 
12. Z i a  Laborers (estimated) 

13. Zia Riggers (estimated) 

3,000 

1,000 I . ' 

14. Cover exposed trash (estimated) - 9 0 0  , 
15. Transport Demps ter Dumpsters (3,448 m i l e s  @ $1.045/mile) 3,603 

16. s 2,164 

218 17 .  
900 18. D r i l l  one 6' diam. s h a f t  (estimated) 

Tota l  f o r  'quarter:  $27,692 

Excavate P i t # 6  ( B a l .  as of 9/30/70 = $8,654) 

Fencing (Bal. as of 9/30/70 = $7,940) 

Cost per  cubic yard f o r  this quarter :  $15.00 

(p$cL@J-- John Enders . , .  . 

JE/skv 
xc: F i l e  

to H-1 Files thru: 
D. Meyer, H-1 

, W. Workman, H-1 
Dr . Voelz, ' H-DO 
C. Reynolds; ENG-4 
C. Christenson, H-7 
W. Kennedy, H-6  
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DATE RECEIVED: ob-al- 93 PROCESSOR: I- 

1 LOSALAMOS ; 
/ /  LOS ALAMOS NATIONAL LABORATORY , 

ENVIRONMENTAL RESTORATION I 

Records Processing Facility 
I ER Record Index Form 

[Side 1 of 21 
r 

I 
I d t 

Part 'I: Complete all fields; indicate if not applicable or appropriate; please write legibly. 

I DOCUMENTTO: b* c DOCUMENT DATE: nY -/3-76 
ORGANIZATION: H- 1 

PAGE COUNT: 3 . ORIGINATOR NAME: 3 
SYMBOL: w- \ -  w 

T\As F;te a a r t s r  OC \ m a  
SU BJ ECT/TITLE: 5 d j 8 d P  wc4s+a biy5tL \ Reo6 rt- For 

RECORD TYPE (Circle relevant type for primary record; type of attachments should be selected on Keywords List): * 

Analytical Data 
Article 
Chain-of-Custody 
Chert 
Computer Output 
Contract . 
Controlled Distribution 
Drawing 

Excerpt 
FAX 
Figure 
Form 
lnterwew 
Letter 
List 
Logbook 

Notebook 
Outline 
Personal Notes 
Photo 

I .  

Plan 
Procedure 
Purchase Request 
Receipt Acknowledgment 
Report 

Study 
Summary 
Telephone Record 
TOC 
Transcription 
Video ' 
Work Plen 
Other 

I 

i RECORD PACKAGE #: - 
RECORD CATEGORY: e 
(P for Programmatic or R for Reference) - 

RECORD LOCATION: 
[Indicate location of record i f  not filmed.) 

RECORD FILMED (YIN): kk 
Part 11: Complete all fields; indicate if not applicable or appropriate; please write legibly. Use ER Record Index : 
Form Attachment Sheet if needed. 

ATTACHMENTS FILMED (YIN): 
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(Were attachments to this record filmed?) 
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- 
LOCATION: 
(Indicate location of attachments.) 
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STRUCTURE NOWIMDA 
US7 RELEVANI STRUCTUIE NOlSlMOA 
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KEiWORDS : Circle relevant KEYWORI~S from the list below for ER ~ e c ~ r d  #: ? 6 3 - 6 5  
MISCELLANEOUS (Lis! other indexing criteria as necessary; please write legibly): 
s+jd F A ,  h 6  \wC(-141q 

Abandon 
Aboveground Tank 
Absorption 
Abstraht 
Accelerator 
Access1 
Accidep 
Accumulation 
Acid 
Active 
Administrative 
ADS (Activity Data Sheet) 
Adsorption 
AEC ( A t o h  Energy 

Aerial 
Agenda 

' Agreement 
Air 
Alpha 
Americium 
Analysis 
Analytical 
AOC (Area of Concern) 
Approval 
Aquifer 

Commission) 

A M R  (Appliceble, 
Relevant, or Appropriate 
Requirements) . 

Archaeology 
Archive 
Area 

i Arsenic 
! Asbestos 
: Asphalt 
. Assessment 

Audit . 

.Backf ill 
Bacteria 
Barium 
Baseline 

--____-----____-____------ 

BCP (Baseline Change 
Proposal) 

Beds 
Bermed Area 
Beryllium 
Beta 
Biology 
Blank 
Boiler 
Boneyard 
Bunker 
Buried 
Burn 
em O u - J  Id- c- lud I I.# 

urn Site 

:austic 
EARP [Comprehensive 
Environmental Assessmen 

:ERCIA 
(Compr e hensive 
Environmental Response, 
Compensation, and 
Liability Act? 
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DATE: A p r i l  13, 1970 TO Dean Meyer, Group Leader, H-1  1 

1 

1 . e  

FROM : John Enders, Leader, CMR Building Monitoring Sect ion,  H-1 
c 

SUBJECT: SOLID RADIOACTIVE WASTE DISPOSAL REPORT FOR THE FIRST QUARTER OF 1970 - 4  
I 

i Reviewedlab Counsel I .  

. I  This report  covers s o l i d  r ad ioac t ive  waste dispoal  a c t i v i t i e s  fo r  

the  first quarter  of 1970. Disposal c o s t s  and volume da ta  are a l s o  , I 

p resented.  
be k e p t  i n  mi'nd i f  any conclusions are t o  be drawn from the repor t .  

Because some of t h e  d a t a  is. based on est imates ,  th i s  should 

Information for the  report  has  been furnished by the Z i a  Company; 

ENG-4, Supply and Property Dept. and L A Notebooks lF15953 and 12442. 

Beta - 'Gamma Waste 

This type of material w a s  disposed of i n  d isposa l  s h a f t s  a t  Area G. 

. S h a f t s  number 12, 13, 17 25, and 34 were used. 

m e t e r  ho le ,  60 f t .  i n  depth, received i t s  f i r s t  de l ivery  of  contaminated 

o i l  on 2/3/70 (32 55 gal.  drums). 

Sha f t  #34, a 6 f t .  dia- 

A disposal  permit form has been p u t  i n t o  use,  this q u a r t e r ,  which, . 

hopefu l ly ,  w i l l  provide more accura te  information about t h e  amounts'of 

f i s s i l e  mater ia l  and/or c u r i e  content  of ma te r i a l  t o  be  p u t  i n t o  Disposal 

Shaf t s .  

The use of asphal t  has  been s t a r t e d  f o r  encasing t r i t i u m  Contaminated 

m a t e r i a l  t o  be put  i n t o  d isposa l  sha f t s .  H-7 now has an asphalt  meter . f  
. I  ' 

1- 
' i ;  f o r  t h i s  purpose. A Standard Operating Procedure has  been w r i t t e n  and is 

. being  c i r cu la t ed  f o r  f i n a l  approval which ou t l ines  the procedure t o  follow :' 

f o r  d i sposa l  of t r i t i um contaminated material. 
A work order  has been submitted t o  ENG-4 to  have a safety l i d  fab- 

r i c a t e d  and i n s t a l l e d  on the  6 f t .  diameter,  o i l  d i sposa l  s h a f t  a t  Area 

G. 

The Standard Operating ,Procedure f o r  Use of Disposal Sha f t s  has . 

been prepared and approved. 
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TO: Dean Meyer, H - 1  - 2- 

LAMOS SCIENTIFIC LABORATORY 
UNIVERSIlY O F  CALIFORNIA 
LOB A U M O S .  NEW MEXICO 

DATE: Apr i l  13, 1970 

a .  

A memo was w r i t t e n  t o  SP-2 Group which o u t l i n e s  the procedure for ' 

t he  p ick  up, t r anspo i t a t ion  and disposal  of c l a s s i f i e d ,  contaminated 

mater ia l .  

w i l l  be responsible  f o r  the p i ck  up t ranspor ta t ion  and disposal .  

- . ' 
I 

'SP-2 w i l l  escprt the  material t o  the  Disposal Area, But H-1 

! 
b 

Low Level Waste 

Routine, low l e v e l  waste was placed i n  P i t  #+6, during the quarter.  

A l a r g e r  than normal amount of sc rap  material i s  being de l ivered  t o  t h i s  

P i t  because of demoliton a c t i v i t i e s  a t  DP S i t e  and the general  Laboratory 

wide clean up campaign. 

A Purchase Request has 'been submitted f o r  new s igns  t o  rep lace  those 

(on the perimeter fencing) t h a t  have become faded due t o  weathering. 

A Standard Operating Procedure has been w r i t t e n  and approved f o r  the 

Z i a  Truck Drivers  t o  follow i n  the. event they discover a f i r e  i n  contam- 

ina t ed  waste containers.  A por t ion  of the Procedure requi res  H-1  t o  es- 
c o r t  D - 3 8  material  from the Shops Area t o  the Disposal Area. I n  order  

t o  provide radio communication f o r  the H-1 d r ive r ,  two ex t r a  rad ios  have 

been i n s t a l l e d  i n  t h e  truck t o  be used f o r  e s c o r t  duty. 'One rad io  i s  

on the  Z i a  Refuse Dept. frequency and the o the r  i s  on the AEC F i r e  Dept .  

ne Work. 

A Work Order was sen t  to  ENG-4 on 3/11/7O,requesting exposed t r a sh  

i n  p i t # 6  to be covered. 

on 4/3/70. 

This job was s t a r t e d  on 4/1  and completed on 

A r e p o r t  has  been sen t  t o  the Group Off ice  which suggests proposed 

p i t  space requirements i n  the event i t  is decided that var ious kinds of 

s o l i d  r ad ioac t ive  waste should be segregated. 

d 
c 
i 
c 

I 

t 
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r 
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a .  

. .  
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Measure) 

Isotope 

Lab Job 
Laboratory 
Lagoon 
Land 
Landfill 
Laundry 
Leach r. 
Lead 
Leak 
Legal 

IWP (Installation Work Plan1 
._______-__I______.--------- 
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Area G - S h a f t  11 

. .  
F i s s i o n  I 

I 
~ ~~~ 

Products  
I . .  I - 

Other  Acti%'f T r a n s u r a n i c  T r i t i u m  Uranium - 
W F t '  c i  239Pu/g F t 3  C i  "U/ Ft'. 

' Waste 
Iden  ti f i c a t  i on ! Date  

I I 

I 
4/23/66 Irr. sodium l o o p  1.0 

Fue l  e l e m e n t  end 2.0 
I 5 /6 /63  Books L.U 

I 

! 

! 

I 

I 

i 
I 

. ,  

-e . . -  . I. 
' .  

7 j  2i/t16 

7/26/G6 
8 /2 /06  
8/2 / CI I- 
8 /4 / (  
8/10,  i' 

8 /15 / .  B 
8/  1 5  / 6 6 
8 /  Z 3/ b6 
8/ 2 4 / b 6 
8 / 2  4/66 
8/21/6G 
8/ 2 5 /  GG 
8/26/rrG 
8/ 30 / 56 
9 /  6 / 6 G 
9/14/66 
9/14/G6 
9 /14/66  
9 /19/66  
9 /16/66  
9 /22/66  
9 /22/66  
9 /26/66  
9 /27/66  
9 /27/66  
10 /5 /66  
10 /7 /66  
10/25/66  
10/27/66  
10/31/66  

' 11 /1 /66  
11/2 /66  
11/2 /66  
11;17/G6 
11/8 /66  
11 /9 /66  
.11/16/66 
11/18/66  
12 /5 /66  
12 /5 /66  
1 /9 /67  

boxes 
F i s s i o n  r.od 
9 0 ~ r  waste 
Ei&f i l t e r s  

l r r .  m e t a l  
Cel l  t r a s h  
C e l l  t r a s h  

1.0 1.0 
1.0 

1.0 5.0 

1.0 2.0 - 
0 .1  

2.0 
2.0 2.0 

Documents 
- .,: i '  9 0 ~ r  was te  .2.0 1.0 

C e l l  t r a s h  1.0 1 .0  
Irr. m e t a l  2.0 

6 0 ~ 0  was te  2.0 

Irr. Pu was55 2.5 2 . 0  
Tz was te  c Na 

D-38 
2 3 7 ~ ~  f o i l  
Irr. Pu 
End boxes 
Irr. s t e e l  

PU Sources  

~2 was te  
Irr. Eu 
Irr. m e t a l .  
Irr. m e t a l  
Na h o l d i n g  
Contam. Pu d i s k  

I r r .  f i l m  
C e l l  f i l t e r  
Irr. A 1  
TZ waste  
E d boxes 

I r .  meta l  

~2 contam. o i l  

Pu $5;; 

D-38 + Thorium 

T ? waste  

T I contam. g l a s s  

0 . 1  c 
0 . 1  

1.0 
0 .1  

0.1 4.0 
0 .1  0 . 5  
0.1 

1.0 

1.5 2.0 

150. 2.0 

1.0 2.0 
1.0 1.0 
1.0 1.0 
2 .o 

1.0 

0.2 1 .0  

1.0 

1 .0  

1.0 3.0 

3 .O 
I 

~. . 1 /9 /67  . D-38 
d boxes 1.0 
co source  0 .1  2.0 

I .  .. 1/13/67  31 
, :y . - : . a -  1 /18 /67  
8 ., 1/20/67  23513 meta l  

S h a f t  = 2' d lam. x 2 5 '  d c e p  - un l ined  
T o t a l  s h a f t  volume (was te)  60.1 

~. . 1 /9 /67  . D-38 
d boxes 1.0 
co source  0 .1  2.0 

I .  .. 1/13/67  31 
, :y . - : . a -  1 /18 /67  
8 ., 1/20/67  23513 meta l  

S h a f t  = 2' d lam. x 2 5 '  d c e p  - un l ined  
T o t a l  s h a f t  volume (was te)  60.1 

324.5 
I- 

T o t a l  Ci r e p o r t e d  . 
. ..- .. . -  . .-.. - . -  . . .  . -  

. 0.4 

3 . 0  

3.0 150 

1 . 0  

0 .1  
0 .1  

1 .0  

4.0 

. 1.0 ' 



! 

I 

I 
i 

I 
i 

I 

I 

I 

I 

1/25/67 

2/6/67 

2/8/67 
2/17/67 
3/7/67 
3/7/67 
3/10/67 
3/10/67 
3/14/67 
3/17/67 
3/31/67 
4 /5 /67  
4/5/67 
4/10/67 
4/11/67 

4/14/67 
4/17/67 
4/24/67 
5/10/67 
5/15/67 
6/.9/67 
6/12/67 
6/13/67 

Area G - S h a f t  I 2  

F i s s i o n  
P r o d u c t s  I rr 

c t i o n  / T r a n s u r a n i c  T r i t i u m  Uranium ' ' O t h e r  

Ft '  F t 3  C i  2 3 9 p u / ~  F t 3  C i  F t 3  235U1g 2 3 3 U / ~  - Waste 
I d e n t  i f  i c a t  i o n  Date 

4/21/66 Irr. Na l o o p  1.0 
6(/14/66 NRDS t i e  r o d s  1.0 

9!/27/66 Irr. Pu C e l l  150.0 2.0 

1/2/8/66 Irr. metal 1.0 ' 2.0 

6/15/66 lrr. Pu c e l l  14.0 2.0 
waste 

waste 

j 12/13/66 $3'. s t e e l  0.1 
0.1 289.75 15.25 

12/20/66 >U + 23 U 61.0 2.0 
0.2 4.0 ' 

2.5 1.0 
&Owas te 

57co & ji2;r 2.0 

1/17/67 
! 1/18/67 

1/19/67 Irr. metal 1.0 
1/20/67 Exh. f i l t e r  

! 

Vacuum f i l t e r  1 1 L L 8 / 6 7  1 

1.5 

I 

A e U  

1/25/67 Animal 2.0 

waste 

boxes  
Fuel  e l e m e n t  end 

D-38 c h i p s  . 
C l a s s .  meta l  

2 1 0 ~ 0  s o u r c e s  
Animal t i s s u e  
6 0 ~ 0  s o u r c e  
End boxes  
Animal t i s s u e  
Anima 1 t i s s u e  
h i m a  1 t i s s u e  
D-38 c h i p s  
0-38 c h i p s  
Pu contam. 

D-30 c h i p s  

1.0 

1.0 

1 .0  
3.5 

1.0 0 . 1  

1.0 4.5 - 
1.0 

1.0 

0 . 1  
1.0 
3.0 

1.0 
1.0 

2.0 
e s i c c a t o r  . 

H - 1  record b oks 

o s o u r c e s  0 . 1  0.5 . 
2.0 1.0 

1.0 
1.0 

Metal s l u g s  q38U 0.1 

2yBU c h i p s  1.0 

57Co waste  0.1 1.0 
P Np, D-38 f o i l s  0 . 1  

C l a s s .  m a t e r i a l  1.0 

T o t a l s  8.5  240.6 20.7 0 0 0 0 11.7 290.75 15.25 1.0 

S h a f t  - 2' diam. x 25' deep - u n l i n e d  
T o t a l  waste volume 41.9 
Total c i  r e p o r t e d  240.6 



8 ,  

! .  

i 

I 
! 
I 

I 
I 
i 
I 
I .  
1 
f 
I 

I 
i 
1 

I a 

Waste 
Date  I d e n t i f i c a t i o n  

4 /21/66  Sodium loop 
1 /31/67  Pu contam. Na 
1 /31/67  Irr. me ta l  
1 /31/67  Pu contam. Na 
2/2/67 Unloaded f u e l  

el emen ts 

F i s s i o n  
P roduc t s  

Area G - S h a f t  1 3  

Induced 
T r a n s u r a n i c  - T r i t i u m  U r  an i um Othbr  

jju/' 7 mi 

. F t 3  Ci ' " P u N F t 3  C i  Ft' 235U/E * - 

8.0 2.0 

U 

2.0 

1.0 

3/30/67 Pu contam. squ ibbs  1.0 ld6.0 
-3-3 A . theTmocatrP-TB A ,  u . a  

I 

I 

I 

I 
I 

I '  

I 

I 

1 

I 

I .  

4 j i z j 6 7  
5/11/67 
7/20/67 

7/21/67 
8/4/67 
8 /15/67  
8 /  23/67 

8/25/67 

8/28/67 
8/29/67 
10/16/67  

10/  2 6/  67 
11/1 /67  
11/9 /67  

4 /5 /67  
5/31/67 
6/1/67 
6 /7 /67  
6 /14/67  
6 /16/67  
6 /21/67  
6/ 26/67 
6 /26/67  
7/19/67 
7 / 26 / 67 
7/31/67 
8 /4 /67  
8 /4 /67  
8 /11/67  
9 /12/67  
9 /29/67  
10 /5 /67  
1 / 2 / 6 8  

C las s .  m a t e r i a l  6.0 
Irr. m e t a l  2.0 . 
B-10 l i n e d  neu- 

D-38 
Neut ron  g e n e r a t o r  
I r r .  Ta 0.1 0 .5  

t r o n  tube  

C e l l  was t e  23511 5 .0  

C e l l  was t e  2 3 5 ~  

D-38 
k r .  me ta l  
U contam. Ni 

Old s o u r c e s  0 .1  
D-38 
Irr. m e t a l  0 .1  

+ F.P. 

+ F.P. 

s l u g  s 

2.0 

1.0 . 
6.0 

4 .O  

1.5 

1.5 
1 .5  
0 .1  

1.5 
0.5 

C o n t r o l  rods 4.0 
Class. m a t e r i a l  
C l a s s .  m a t e r i a l  
C e l l  t r a s h  
Aqimal t i s s u e  
* S ~ P U  waste  
C e l l  was te  
2 3 8 ~  samples  
2 ~ 8 ~  samples  
Misc. sources  2.0 
Misc. sources  1.0 
Anima 1 t i s  sue  
Neut ron  g e n e r a t o r  
Neutron g e n e r a t o r  
PU contam. 2 3 5 ~  
End boxes 1.0 
C e l l  t r a s h  
C e l l  f i l t e r s  
D-38 

Area G - S h a f t  1 4  

6.0 
2 . 0  
3.0 

1.0 1.0 
1 .0  
1 .0  

1.0 1.0 
2.0 
1.0 

1.0 ' 

1.0 
1 .0  

20.0 
6.0 
0.5 465 

1.0 
1.0 
0.5 

2 .0  

1.0 

! 
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* I  

I .  

I 

Area G - S h a f t  f 5  

F i s s i o n  , 
P r o d u c t s  

. .  I 
6/7 /67  Sodium loop 1.0 
8 /7 /67  C e l l  t r a s h  2.0 0.5 

, d/10/67 End boxes  2.0 
3 . 0 .  

3.0 

d/29/67 Irr .  metal 10  / 2/  6 7 23% 1.0 31.7 
10/25/67 238U Contam. 

10/30/67  Sample e lements  1.0 10.0 
10/31/67  Sample e l emen t s  1.0 10 .0 .  

11 /29/67  y contam. 

11/29/67  239Pu foils 

I 

c l a s s .  s c r a p  

sample e lemenrs  L.V a.u 
r m  

11/27/67  5338 I 1.0 
2.0 

BF chambers . 
2.0 

1.5 . 12/7 /67  D-38 
12 /7 /67  Alpha source  0 .1  
12/11/67  Tz w a s t e  0.1 . 

2.0 

2.0 

1 /18 /68  T2 contam. equ ip .  

1 /23/68  
1 /26/68  T2 g las sware  

1 /22/68  E j 3 8  2.0 
Co l a b  waste 1.0 

I 

S h a f t  = 2 '  diam x 25 '  deep  - u n l i n e d  

' !  6/7 /67  
.' 9 / 12 /  6 7 

10/25/67 
i 1/18/68  

2/5/68 

2/6/68 

2 /7 /68  
2/8/68 
3 /4 /68  
3 /7 /68  

Sodium loor, 
D-28 
23 u samples 
215U r e s i d u e s  
T Z  contam. vac-  

uum pump 
Be contam. vac- .  

uum pump o i l  
C e l l  wa'ste 
T2 " t r a p "  

Animal t i s s u e  
D-38 

T o t a l s  0 0 

Area G - S h a f t  16  

1.0 

1 .5  

2.0 

1.0 
460.0 

' 4 . 0  12.0 
2.5 

2 .o 

2.0 300.0 . 
0 .5  

4.5 0 0 6.5 300. 9.5  462.0 0 I 0 

S h a f t  = 2 '  diam x 25 '  deep  - u n l i n e d  

I 



3 Area G - S h a f t  1 7  

F i s s i o n  
. P r o d u c t s  

Uranium ' I Otner  
Ft '  C i  F t 3  5. u / f! 2J"J/P - F t j  

- -  T r a n s u r a n i c  T r i t i u m  Waste 
Date  . I d e n t i f i c a t i o n  

! . ' 6/7/67 . i r r .  meta l ,239Pu 1.0 
1 2/9/68 G r a p h i t e  s t r i n g e r  1.0 

2/12/68 Be contam. o i l  1.0 
' 2/12/68 32P waste  0.5 
I 2/15/68 End boxes 2.0 

2/26/68 I r r .  meta l  0 .1  

2/15/68 235U contam. P205 1.0 ! 2/16/68 T Z  waste 0 . 1  

3/7/68 Animal t i s s u e  3.0 
3/25/68 Irr .  meta l  & 3.0 

Na waste 

4/2/68 Animal t i s s u e  3.0 
4/3/68 I r r .  meta l  & ' 4.0 

? n  "." 
. Pu waste I 

4/22/68 I r r .  metal  2.0 
4/23/68 End boxes . 1.0 i 
5/7/68 D-38 2.0 

I 5 /8/68 PTC waste .01 2.0 
5/8/68 PTC waste 9.0 2.0 0 .8  
5/8/68 Contam. a c i d  0 .5  2.0 0 . 2  

1.0 
I .  

! ' 4/18/68 2351.1 + FP waste  

I 5 /6 /68  OYREX waste 2.0 10.0 ! 

5/8 /68  Contam. a c i d  5.4 -- 2.0 1 4  :O 

5/8/68 Alpha s o u r c e s  
5/13/68 T4 + U waste  
5/14/68 T contam. o i l  
5/15/68 U + Be contam. o i l  
5/23/68 T2 contam. pump 2.0 5,200 
6/24/68 A pha s o u r c e s  

(neu t . )  

( n e u t .  ) 
I 

! 1.0 .07 .03 
2.0 

1.0 
3.0 

1.0 
2.0 

7/15/68 Class. m a t e r i a l  1 .0  
7/15/68 F u e l  p i n s  1 .0  . 1.5 

7/31/68 D-38 2 .o 
9/6/68 D-38 1 .0  
9/5/68 D-38 1.0 

6/24/68 T t waste  
7/10/68 D-38 ' 

7/23/68 Irr .  f o i l s  . 1.0 

I . 7/31/68 T2 waste 2.0 

9/19/68 T2 waste  2.0 I 

1.0 
I 

S h a f t  - 2' diam x 25' deep  - u n l i n e d  

4/22/68 

5/14/68 
5/20/68 

- -  5/24/68 

7 / 1 / 6 8 .  
I ' .  8/9/68 

I 5/14/68 

I 8/13/68 . .  
.. 8/14/68 

8/26/68 

Area G - S h a f t  W8 

235U r e s i d u e  12.0 396 
I r r .  A 1  1.0 
Be contam. waste 4.0 
I r r .  meta l  3.0 
Phoebus 1 - B  1 .0  

End boxes 1.0 1.0 
Hrdwr . 

23513 waste 

f%%farn. 
2 y i P  0 

U contam. 

1.0 1.0 . 

g r a p h i t e  

2.0 

2.0 

2.0 



. .  

Area C - S h a f t  a8 ( c o n t i n u e d )  

/ut t 
. F i s s  i.on le 

&:%:*v T r a n s u r a n i c  T r i t i u m  Uranium 

I 

Other  
F t '  
- Waste - 

%/p 2 3 5 u / E  Date  I d e n t i f i c a t i o n  Ft '  C i  Ft' Ci 2 3 9 P ~ / g  F t 3  C i  F t 3  

9 /11/68  2 3 9 ~ u  ce 11 was te  . .  1.0 ! .  
9/12/68  Eqd boxes 1.0 1.0 

. I  

w i t h  F.P. 

I 9/9 /68  T l a b  was te  

30.0 I 
10 /1 /68  Animal t i s s u e  
10/8 /68  Animal t i s s u e  ! 
10 /8 /68  Animal t i s s u e  

I 9/22/68  Hot c e l l  was te  
2 .o I 

. '  10.0 
. 1 . 0  10 /10/68  A l u m .  c o n t a i n e r s  1 .'o 

I 11 /25/68  Thorium waste  

t 
I 0 

I 
I 

I 

I 

i 
! 
i I 
I 

I 

i 
j 

! 

i 
I 

I 
I 

I 

r 

12 /2 /68  
12 /3 /68  
12/5 /68  
12/9 /68  
12/11/6 8 
12/17/68  
1 /7 /69  
1 /14/69  
1 /15/69  

10/17/68  
10/  31/68 

' '12/19/68 
12/23/68  
12/31/68  

1 /3 /69  
1 /6 /69  
1 /8 /69  
1 /29/69  
1 /29/69  
1 /28/69  
2/6/69 
2/11/69 
2/12/69 
2/24/69 
2/26/69 

3/18/69 
4/3/69 
4/9/69 

2/26/69 
3 /7 /69  

-. - 3/7 /69  
" 3/27/69 - 4/9 /69  

, 4/10/69  
4/  1'1 / 6 9 
4/15/69 
4/16/69 

. . .  . .  

2.0 
2 .o 

Hot c e l l  was te  . 6.0 ' 
2 3 5 ~  c e l l  was te  
2351.1 c e l l  was te  
239pu cel l  was te  2 . 0  
2 3 9 ~ ~  ce l l '  was t e  2.0 
2 3 9 ~ ~  ce l l  was te  6.0 
D- 38 
Meta l  c a n i s t e r s  0.4 
Be contam. 

s o l v e n t s  

1.0 
1.0 

0 . 2  

2 .o 

Area G - S h a f t  i g  

1 .0  ' 
Eqd boxes 1.0 . 
T was te  
Irr. g r a p h i t e  0 .5  5.0 

J A l -  
2 9pu c e l l  was te  
239pu ce l l  was te  
2 3 9 ~ ~  c e l l  was t e  
2 3 9 ~ ~  c e l l  was te  

6.0 
2.0 
4 . O  
3 . 0  

End boxes 1.0 
01 s o u r c e s  3.0 0.5 

hermocoup l e  0 .1  
339pu - c e l l  was te  3.0 
2 3 9 ~ ~  c e l l  was te  2.0 
F u e l  e lements  

F u e l  e l emen t s  
Anima 1 t i  s s ue 3.0 
Unloaded g r a p h i t e '  

ZJcell was te  , 2.0 

( c l a s s  .) 

9.0 

2.0 

2 2 . 0  

1.0 

2;o 

Area G - S h a f t  110 

. 12.0 Fue 1 elements  - -  
U waste 

mal t i s s u e  4% waste  
Pee Wee g r a p h i t e  

8.0 

ds 
250,u c e l l  was te  2.0 
2 3 9 ~ ~  c e l l  was te  c1.0 3.0 
2 3 9 ~ ~  c e l l  waste  2.0 
U contam. chemica l  

2 . 0  

4.0 127.0 
2 .o 

5 .o 1.0 



.. 

Date 

5/8/69 
15/8/68 

,5/12/ 69 

5 /  2 O/ 69 
15/23/69 
7/8/69 
7/16/69 
7/25/69 
8/12/69 

15/14/69 

0 .  
Area G - Shaft 110 (continued] 

Fission 

Tr a n sura n i c TT i t i urn Uran i um Other 
3 235111 23511/ 

Waste 

Identification Ft3 Ci Ft3 Ci 239Pu/~ Ft3 Ci Ft 

D-38 
Po-Be neutron 0.5 

,y7C0 lab waste ' 0.5 
Pu contam. silver 
tielium container 
U A id soln. 

Be contam. metal 
~2 contam. 

source 
waste 

U23 6 chips 

- 2.0 
. .  

1.0 

0 . 5  
3.0 

0.5 
1.0 

1.0 
2.0 

I uranium 
I 8/12/69 TZ contam. 1.0 I 
! 
I 

I 
I 

# 

I 
: 
1 -  
I 

I 

I 
I 
I 

i I  

I 

I 

i 

I 

8/25/69 

4/17/69 
4/18/69 

4/18/69 

4/18/69 

4/21/69 
4/21/69 
4 / 2  2 /  69 
4 / 2 2 /  69 
4 /  2 2/  69 
5/1/69 
5/1/69 

5/2/69 - 

5/9/69 

5/9/69 
5/19/69 
5/23/69 

6/18/ 69 
6/20/69 
6/.24 / 69 
6/ 24 / 69 
6/ 25/69 
7/1/69 
7/2/69 
7/15/ 69 
8/6/69 
8/12/69 
8/15/69 
8/28/69 
9/3/69 . 9/8/69 
9/11/ 69 

. 6/2/69 

.. 

T vas contam. Sware 
lab waste 

1.0 

Area G - Shaft 811 
2 3 9 ~ ~  cell waste 2.0 
Pee Wee unloaded 

Pee Wee unloaded 

Pee Wee S.S. 2.0 

Anima 1 ti s sue 4.0 
Sample vials 3.0 
Pu cell waste 2.0 ' 

Pee Wee FP waste 2.0 
Pee N e FP waste 2.0 
Irr. 53511 sample 
Irr. 2 3 5 ~  cell 

graphite 

graphite 

support rods 

wast 

waste 

rods 

Irr. 53511 cell 

Irr. graphite 

Irr. S.S. rod , 

End boxes 1.0 
Animal tissue 
Thermocouple 
Pee Wee end rods 
Pee 'IVee FP trash 
Thermocouples 
Cell filters 
23513 residues 
End boxes 1.0 1.0 
Rover waste 1.0 
23511 waste 
Pee Wee hardware 
TZ glassware 
Sample holders 1.0 1.0 
Graphite rods 
End boxes 1.0 
Irr. graphite 

-U hydride & 
tritide 

2 . 0  

2 . 0  

2 .0  

0.5 

3.0 

2.0 

1.0 

0.1 230.0 
2.0 

2.0 

1 . o  

0.5 
3.0 
2.0 
0.5 

5.0 221.0 

2.0 
2.0 
1.0 

. .  . 

4.0 

4.0 
1.0 



I .  : . .  
. . I  1 .  

Area C - S h a f t  i l l  (con t inued)  

I 

D a t e  

9 /11/69  
9 /15/69  
9 /16/69  

, 1 1 / 1 1 / 6 9  I 

I 
5 / 16 /69  
6 /16 /69  
7 /2 /69  

I 8 /24 /69  

I 9 / 10 /69  
I I 9/16/69  

I 
! 

/ 8 / 2 I L / L  
! 

, i  9 /9 /69  

I 

I 

I 

I 

I 
! 
I .  

9/  2 2/69 
9 /24 /69  
1 0 / 2 / 6 9  
1 0 / 8 / 6 9  
1 0 / 8 / 6 9  
1 0 /  29/69 
1 1 / 4 / 6 9  

11/13/ 69  
11 /17 /69  
12 /1 /69  
1 /15 /70  
2 /4 /70  
2/17/70 
2/  2 O/ 7 0 
2/26/7 0 
2 / 2  5/7 0 
3 /4 /70  
3 /9 /70  

. 7/15/66 
3/18/  6 9 
3 /7 /69  
3 /7 /69  
8 /29 /69  

9 /10/69  
10 /1 /69  

10 /10 /69  
1 O/ 1 6 /  69 
10 /28 /69  
11/25/69  
1 2 / 1 / 6 9  
12 /8 /69  . 12 /9 /69  

i 
F i s s i o n  InA'L'''' 

Waste &!* T r a n s u r a n i c  T r i t i u m  Ilr an  ium Other  

I d e n t i f i c a t i o n  F t3  C i  F t 3  C i  2 3 9 P ~ / g  F t 3  C i  F t 3  735U/g 233U/g. - F t 3  

Pu contam. Na 1 .0  

72 w a s t e  . . 2.0 
sic0 6 6Oc0 1.0 

0 .5  D-38 

w a s t e  
I 

. I  

Area G - S h a f t  1112 

2351) r e s i d u e s  18 .0  288.0 . I  
259pU c e l l  was t e  30.0 ' 1 . 0  
Rover was te  1 .0  6.0 I 

23511 res  idues  10.0 3 5 7 . 0  
Irr .  sample 

C e l l  was t e  
C e l l  w a s t e  

h o l d e r s  

h o l d e r s  2.0 
2.0 
4 . O  

A1 sample 1 .0  5.0 

Animal t i s s u e  2 . 0  
TZ w a s t e  1 . 0  5 . 0  
E d boxes 1 . 0  

T z  cy1  i n d e r  
I r r .  S.S. t u b e  1.0 
Old a l p h a  - 
E d boxes 1.0 

Irr .  S.S. t u b e  1 .0  
End boxes 1 . 0  1 . 0  
Old t a r g e t s  1 .0  
Tho2 
Pu l a b  w a s t e  
Lab was te  

3 .0  9.*5 
1 . 0  4 . 5  

T ? c o n t a i n e r s  

T 9 w a s t e  2.0 

0.5 
s o u r c e s  

Lab g l a s sware  
24 OPU 
D- 38 

Animal t i s s u e  
Hot c e l l  t r a s h  
Animal t i s s u e  
Animal t i s s u e  
PU T Z  contam. 

Pu contam. m e t a l  
Irr. f u e l  s u p p o r t  

235U r e s i d u e  
EBR .hardvare  
Furnace  
EBR hardware 
EBR hardware 
Hot c e l l  was t e  
PTC waste  

2 3 5 ~  

elements 

4 . 0  co.1 
5 . 0  co .1  
2 .0  
2.0  C O . 1  

Area G - S h a f t  #13  

2.0 , 

. 2.0 
2 .0  

2 . 0  

3.0 

5.0 392.0 

2.0 

2.0 

6 .0  

5 . 0  
3.0 31.0 
2.0  

2.0 
2.0 

2.0 

. 2 . 0  



-~ -~ 
~ 

I 
Area G - S h a f t  113  ( c o n t i n u c d )  1 .  

I .  

F i s s i o n  ,* 
Act ion ,  T r a n s u r a n i c  T r i t i u m  U r  a n  i um Other 

c!''fiFt3 C j  239Pu/g F t 3  C i  Ft 3 2 3 S U /  g 233U/&' F t 3  Ci Date J d e n t i f i c a t j o n  F t  

I 

Waste 

.. .. 

! 

I 

8 .  
1 / 20 /70  Hot c e l l  w a s t e  2.0 
1/20/70  Irr. S.S. 1.0 0.5 
1 /22/70  Irr. c o n c r e ; c  & 1 . 0  0.3 

1 /22/70  Met r l log rap i . i c  2 .0  1 . 0  218.0 

0. 5 0 .1  
0 . 5  

1 /27 /70  235U c e l l  w a s t e  

2/2/70 Hot c e i l  war re  1 .0  7 .0  

2/4/70 Hot c e l l  wacIc 

i r o n  

s amp1 es I '  
1/26/70  238Pu was te  2.0 

1/29/70  Hot c e l l  wasre  . 2 . 0  
1 /30 /70  Hot c e l l  wa!:tc 2.8 1 . 0  

2/2/70 I r r .  2J5U f l . c l  1 .0  28.0 
2/4/70 End boxes 1 .0  0 .3  

--?=&3+7-o---HOfse-r_- c n . 1  1 . 0  
2/20/70  S.S. meta l  \ . i t h  Be 12 .0  
3/3/70 Hot c e l l  t r a s h  12.0 0 . 5  
3/3 /70  ' Radium s o u r c e  2.0 1oo;o 
3 /5 /70  End boxes 1 .0  0.1 

3 / 1 8 / 7 0 .  0 - 3 8  w i t h  TI S O . ?  3.0 

I 

I 
5.7 4.0 ' 3.0 . I  

3 / 9 / 7 0 .  M e t a l l o g r a p h i c  3 .5  2.0 4.0  

3 /18/70  Hot c e l l  warTe 5 . 0  3.0 396.0 
3 /18/70  Hot c e l l  w a s t e  . 8.0  3.0 
3 /19/70  Hot c e l l  Waste 1 . 0  2.0 
3/19/70 Hot c e l l  w a s i e  3.0 2.0 
4/22/70 T2 l a b  wastr- 2 . 0  
5/7 /70  6oCo source  1 . 0  2.2 ' 
5/21/70  O l d  r e c o r d s  
5/22/70 Reac to r  p a r t s  6.0 
5 /25/70  Fuel  e l emen t s  12 .0  

samples  

5 /8 /68  

5/8/68 

5 /14/68  

.1 O/  8/ 68 

10/8 /68  

1 O/ 9/68 

1 O/ 9/68 

11/13/68  

1 2 1  2/ 6 8 

8 /6 /69  

9 /10/69  

. .  
co.1 

Area G - S h a f t  1 1 4  

N e u t r a l i z e d  0 . 5 ,  2.0 0 . 2  
a c i d s  

N e u t r a l i z e d  1 4 . 7  5 . 4  2.0 

v e r m i c u l i t e  
2351.1 Soln. i n  

r m i c u l i t e  
2f% S o l n .  i n  
vermicul  i t  e 

2351.1 Soln. i n  
v e r m i c u l i  t e  

23513 Soln. i n  
rmicu l  i t  e 

235 U Soln.  i n  
v e r m i c u l i t e  ' 

2351) Soln .  i n  
v r m i c u l i t e  

2 3 h  p r e c i p i t a t e  
w i t h  v e r m i c u l i t e  

2351.1 n e u t .  HCI 
with v e r m i c u l i t e  

3.0 ~ 0 . 1  

2 . 0 .  

2 . 0  . 
2.0  

2 . 0  

2 .0  0 .2  

1 . 0  

4 . O  0 .5  

4.0  0 . 5  

2 .0  

. Shaft 114 '=  1' diam x 25 '  deep  l i n e d  wi th  c o n c r e t e  
! 



' , '  . .  
I .  

I 

. ,  I 
Area G - S h a f t  115 

F i s s i o n  
I 
I 

P r o d u c t s  
A c t i o n  T r a n s u r a n i c  T r i t i u m  Ura  n i u m '  ' Othcr  

Date ' I d e n t i f i c a t i o n  Waste F t 3  C i  F t 3  C i  2 3 9 P ~ / g  F t 3  C i  F t  3 235u/ 233"/ F t 3  ci - 
1 1 / 2 5 / 6 9  T2 i n  p h o s p h o r i c  

I ( 6 / 1 6 / 7 0  Hot c e l l  w a s t e  4.0 
a c i d  

I 

4 . 0  17,500 

. .  0.8 
: 

, S h a f t  p lugged  w i t h  a s p h a l t  and c o n c r e t e  
'on same d a t e  as above TZ d e l i v e r y  . 
i s h a f t  . =  1' diam x 25' deep  l i n e d  w i t h  c o n c r e t e  

I ' 1  . . Area G - S h a f t  116 

1 

; 
I 
I 

I 

I 
! 
I 

I 
I 
I 

I , 
I 

I 
I 

I 
I 

I 

I 

I 

I 

I 

i 

S h a f t  p lugged  w i t h  a s p h a l t  and c o n c r e t e ,  same d a t e  
S h a f t  = 1' diam x 2 5 '  deep l i n e d  w i t h  c o n c r e t e  

Area G - S h a f t  1 1 7  

3 /30/70  T2 pump 1 .0  0.1 3.0 20,244 
7/9/70 N e u t r a l i z e d  . .  

7/10/7  0 2 3 3 ~ i ~ ~ u t r a l i  zed 
a c i d  

6/13/70 P t  s c r a p  1 . 0  
9 /28/70  235U i n  sodium 0 . 1  
9 /29/70  2 3 5 U  i n  sodium 0.1 
10/27/72  Old s o u r c e s  3.3 0 . 6  0 . 2  
12/7 /72  I r r .  233metal 
3 /24/71  0.2 2.9 

0 . 2  i o . 1  - 
0.8 
0.4 0 .1  

1 . 0  4 18 
10.6 

S h a f t  = 1' diam x 2 5 '  deep  l i n e d  w i t h  c o n c r e t e  

7/13/70 
1 O/ 26/ 7 0 
11 /25/  70 
3/10/71 
6 / 1 0 / 7 1  
1 1 / 1 6 / 7 1  
1 O/ 1 7 /  7 2 
10/17/72  
10/17/72  
2 / 9 / 7 3  
3 / 2 / 7 3  

N e u t r a l i z e d  Na 
N e u t r a l i z e d  Na 
N e u t r a l i z e d  Na 
P t  s c r a p  
N e u t r a l i z c d  Na 
N e u t r a l i z e d  Na 
137Cs  and 140Ba 
137cs 
6" co  
Mineral  o i l  
Mineral  o i l  

Area G - S h a f t  W18 
2 2 . 0  0.4 

0.1 2.0 
30.0 3 ..o 

0 . 1  
16.0 0 . 2  
35.0 0.5  

1. o<o.  1 
2.0<0.1 
2.  o<o.  I 

0.6 0.6 
co.1 0.9 

~~~ 

S h a f t  = 1' diam x 2 5 '  deep  l i n e d  w i t h  c o n c r e t e  

Area G - S h a f t  C19 
1 0 / 2 1 / 7 1  235U r e s i d u e  

1 /16/74  239Pu So ln .  i n  

5 / 3 / 7 3  - 2 3 9 ~ ~  So ln .  i n  0 . 3  9.0 
v e r m i c u l i t e  

v e r m i c u l i t e  
1 .0  

1 . 0  10.9 
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MISCELLANEOUS (List other indexina criteria as necessary; please write legibly): 

Abandon 
Aboveground Tank 
Absorption 
A bstrabt 
Accelerator 
Access 
Accidep 
Accumulation 
Acid r 

Active 
Administrative 

Adsorption 
-A-DStActivity-Bata-S)reett- 

AEC (Atomic Energy 
Commission) 

Aerial 
Agenda 
Agreement 
Air ' 
Alpha 
Americium 
Analysis a 

Analytical 
AOC (Area of Concern) 
Approval 
Aquifer 
ARAR (Appliceble, . 

Relevant, or Appropriate 
Requirements) 

Archaeology 
Archive . 
Area 
Arsenic 
Asbestos 
Asphalt 
Assessment 
Audit 

Backfill 
Bacteria 
Barium 
Baseline 

____________________________I_ . . .  

BCP (Baseline Change 

Beds 
Bermed Area 
Beryllium 
Beta 
Biology 

, Blank 
Boiler 
Boneyard 
Bunker 
Buried 
Burn 

Proposal) 

ER &card Indax Form Keywofd List. 

3urn Site 

:admiurn 
2aisson 
Zalibration 
:anyon 
:apacitor 
2austic 
ZEARP (Comprehensive ' 
Environmental Assessment 
and Response Program) 
bement J 

ZERCLA 
(Comprehensive 
Environmental Rosponsa, 
Compensetion, and 
Liability Act) 

Certification 
Cesium 
Chain of Custody 
Chamber 
Change Control 
Change Order 
Charge 
Chart 
Checklist 
Chemical 
Chromium 
Cleanup 
Clearance 
Closure 
Clothing 
CMllRA (Corrective 

Measures 
ImplementationlRemedial 
Action) 

CMSlFS (Corrective 
Measures Study1 
Feesibility Study) 

Cobalt 
Comment 
Committee . 

Community Relations 
Compliance 
Compressed Gas 
Computer Modeling 
Computer Output 
Concern 
Concrete 
Concurrence 
Configuration 
Construction 
Container 
Containment . 
Contaminant 
Contract 

#4182. 

:ontrol 
:ontrolled Distribution 
:ore 
:orrective Action 
:orrespondence 
:riteria 
Zyanide 

lata 
leadline 
lebris 
3 e d s i e ~ - A n a l M b  
lecommission 
lecoritamination 
leficiency 
leliverable 
lemolition 
lescription 
letection 
letonation - 
levelopment . 
Discharge 
D is p o s a 1 
Documentation 
DOE (Department of 

Energy) 
lose 
3 0 0  (Data Quality 

Draft 
Drainage 
Drainline. ., , 
Drawing. ' 

Drilling 
Drop Tower 
Drum 
Dry Well 
Dump 
Duplicates I 

Ecology 
Effluent 

Objectives) 

._____________________________ 

EIS (Environmental lmpecl 
Statement) 

Emission 
Engineering 
Environmental 
EPA (Environmental 

Protection Agency) 

ERDA (Energy Raseerch 
Equipment 

and Devslopment 
Administration) 

Erosion 
Error 

:S&H (Environment, . 
Safety, and Health) 

Istimate 
ivacuation 
ivaluation 
ivaporator 
ixcavation 
ixclusion 
ixhaust 
ixperiment 
Ixplosive 

e 
Ixtension 
ixtraction 

:acility 
:allout 
-arm 
:AX 
-ence 
'ield 
-igure 
3ter 
IIMAD (Facility for 

-. 

Information Managemen! 
Analysis, and Display) 

-inding 
=ire 
=iring Site 
Fiscal 
Fission 
Five-Year Plan 
Flow 
Flow chart 
Fluid 
Form 
Framework 
Free 
Fuel . 
Fume 

Gamma 
Gas 
Generation 
Generic 
Geochemistry 
Geology 
Geophysics 
Glass Beaker 
Glove Box 
Graph 
Guidance : 

Gun 

Handling 
_____________-__-------------. 

iazardous 
iealth 

iistory 
iole 
iome Owner 
iood 

4E (High Explosive) 

iSWA (Hazardous and 
Solid Waste 
Amendments) 
i ydrology 
iygiene ' 

,mpact 
implementation 
Implosion 
Impoundment 
Inactive 
Incident 
Incinerator 
Industrial 
Infiltration 
Injection Well 
Injury 
Inorganic 
Inspection . 
Installation . 
Interim 
Interim Action 
Internal 
Interview 
Inventory 
Investigation 

Measure) 
Isotope 

,l______lll_________.--------- 

IRM (Interim Remedial 

IwP (Installation Work Plan) 
________-________________I___ 

Lab Job 
Laboratory 
Lagoon 
Land 
Landfill 
Laundry 
Leach 
Lead 
Leak 
Legal 
Letter 
Limit 
Lines 
Liquid 
List 
LO9 
Logbook 



Thm b q o r w  fencing arouxd the northe end of p i t  #l, Area .W, y 
renkved dtudng %hi8 quarter. Cbain-liak t+ f b b g  new e-da around the 
e n t h  area. The aocess gate i a  at the v e r t  end ef the area.. Signa havj bean 
chsokad ut ef Safety Steck far irrstdlation aruruad the em- fenaed aqa. 
There s i g n a  ara ident ia i l  t e  thoae now on the perimeter feaaes .f ether veaa, ,, .:. 8 

The exposed traah i n  thia p i t  uaa covered em. d m n g  this qurrEer. A ,,-,# 

' 

I 

I 
! 
I 

1 . .  I 

i 
i .  
i 
I 

- 
second covering requert uaa' turned in hliSeptember, 
o.tartad in Octobsr. TBs caverlag that was &ne in October oouplated the ' ,.#- 

aecoad layer in th ia  p i t ,  

of bemd trash asad fer the 55 g-n. druns fra the waste .treatmom% w t a  a t  
T A d  and Bld. s, DP Vest ,  According t o  their figures en coot per mib for 
performing t ? s  work it appeak tht it ceeta abeut Bl.25 per? drurp a d  $0.35 
per bor. These flgurea coprppra quite eloeely t w  tbese r e p r b d  by meam, dated 
A u p t  6, 19590 

1 

The Zia Eef'uae Department has kept a l o g  ef the miloage far the p ickvp  

, .  

I 

i 
I 

1 .  
I 

I 

i 

I -  
I -  

I *  

i .  

1 .  . 
I 

I 

! 

I '  
I 
I 

I 

I 

1 .  
I 

I 

.I 

. . Plt #4, Area' nCw 
Thia D i t  coxithued t o  receive aon-routine solid trash duFing tMs qunrter. 

A job ordeGwar auhnit&ed i n  September t o  covar t h i s  fit up t o  &Found level. 
Vork 8tart.d on Saptember 2& and waa complated October 2nd. 
later on a raunled surface cam be added -the' top ef the fit t o  promote drd3age 

It is hoped that 

of vater away A . Q ~  the pit.  

, recorda kapt em trash vel- an ortiaated 8,857 cubia yarda sf r o u t h e  trash . 
vas pbced in the' pi t .  ~ u r i n g  this yaw n o n - r o u b  trasb ,waa piaced in the 

a' pit. T6s t e t a l  velume af trash vauld ba about U,OW cubic yarda. The ekavatec 
bluras o f  this p i t  wan &,By4 cubio p r d a .  F'rols these fi,nUres me caa assu96 
that it teek abeut 2&,000 cubic garb of fill M te  cover 10,000 cubio yard8 
sf tra8h or tu0 and one-half cubio yards of diFt .to cover QM cubio yamb ef 
trash. 

Frm recerds ef trash 'disposal' -eta which weme inaurred during the t inre  
Pit #6 was IA uso(19566748-59) 'and racmrds of trash voiurne placed in the p i t  
a cmat per bubio yard of about $20.00 has been datemabed. 

. .  
' T h i s  p i t  stdrted t o  nceiva routbas trash la February, Fr& 

I '.- 
. .  

Gamma Wash Diopsaal  ' 

ming t h i r r  quartar aeveral CieIiverieJ g e m  Gab t o  the diapoaal we- . 
located b e h e n  pi ts ,#h  and 5,  Area nCn. A n  order haa been su'baitted to  drill 
5s more holed2 it. iiia.~~. It 15 Et. deep) betveen p i t s  81 and 3, Area Wn. These 
m w  helm should p r d d e  disposal space for a b u t  t v o  te t h e  yearb. Stwe 
thought i s  now being given ta the idea of a trench i n  Area "Gn fer diclpeeal ef 
gamma-aotive b- objecta that would be t o e  large to be plaocvd in the holes. 
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! 

I 

I 

Analytical Data 
Article 
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TO Dean Meyer, Group Leader, H - 1  

: J O ~  Enders, H-I 

SUB'ECT: Disposal of Uranium contaminated oil I 
SYMBOL : 

I 
I On 11/4/64, a tank containing a-out 27OO gallons of u;-anium 

contaminated o i l (  5 t o  6pgm/l--pel- Buckland) was delivered t o  p i t  #&, 
AL-ea G, and placed against the  noi'th w a l l  of the p i t  ne& the center of 
L[IJ.U P A C .  -l=q Ti'. 1. T k  '2 - -..- -en----- 

-I. . .  
J - .  

give.. is fo r  the o i l ' o n l j  - aiid as the;e is s l u a e  in  the  Pottom or' the tank 
it is reasonable t o  assume t h a t  t h i s  sludge contains a much higher concentratioi , 

The tank has no l i d  on it and combustible mate:.ial from TA-1 i s  st i l l  
being burned i n  the trench along the south side of t h i s  pit--about 40 fee t  away 
This burning operation could pose a poten t ia l  f i r e  hazard should a spark fa l l  

into the tank and igni te  the o i l .  
Yesterday, I had Pascual Chavez c a l l  Ehg-4 t o  request t h a t  d i r t  from 

* the  p i t  #+ d i r t  stockpile be pushed in to  the  tank t o  absoi-b the o i l  and also 
lessen the possible f i r e  hazard. 
upon by'Eng-4 a n d l  has Seen countered with the observation tha t  a hole could be 

punched into the  'bottom of the tank, the.  o i l  drained out onto the p i t  f loor and 
then covered with d i r t  so as t o  Ppevent tA-acking by truck tires. Th i s  idea was 
presented t o  Eric  Fowler, R-7, who did not approve of it as th i s  vould release 
contaminated o i l  into the environment through cracks in the pit,floor. 

So far, t h i s  suggestion has not beer. acted 

He 
a l so  pointed out that  If  the o i l  is burned i n  the tank the smoie would v ~ r y  

l i k e l y  ca-sry a l o t  of the uranium w i t h  it into non-controlled areas around 
the p i t .  
in to  55 gal. dLws ha l f - f i l l ed  with d i r t ,  the drums sealed andburied. 
would be an expensive operation if new dnuns keze used as  it would take about 
100 d-ums and considerable labor( a n  estimate of t o t a l  cost would be 1500 dolla.  

Fowler a l so  pointed out t i a t  the  o i l  could be taken out t o  Bld .  35, 

' hothe:- suggestion was made t h a t  the oil be drained out of the tank 

This 

DP West, and bul-ned out there i n  their(H-7) experimenUl bulne:.s. 
keep H-7 warm a l l  wink: ,  out poses a problem i n  t iansport  of the o i l  t o  DP Wes 

pushing dirt  into the tarlk would solve the  problein i n  the best  manner and with 

the l ea s t  expense. 

This would 

ATter r e w i e w i r i A  the above susgestions I am still of the opinion that 

Snould Eng-4 decide t o  release the o i l  a i rec t ly  into the pi  
it should be t h e i r  responsibil i ty for any 

cc: F i l e  
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Intrbduction: 

400 liters of l lqu ld  radioactive waste as a r e s u l t  of radlo-chemistry 

i 

During tbe next fev  years, J-ll expectr t o  c rea te  approximately 
I 

I '-- 

I 
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1 
i 
i 
i 
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i 
I 
i 
i 
i 
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I I 

on Aov e r fUeI-e2emen-k-me-wa ste-wiJ.l-brpradured 
about 50 l i t e r s  per reactor, and W i l l  contain about- 
fission products per l i t e r  when it l e  disposed of one month after each 

t the rate of 

C 

reactor t e s t ,  
The solutions a re  corrosive, containing 1 N €IF, 2 N BClO4, and 3 N HNO3. 
me long term storage charac te r i s t ics  of such solutions Lire unknowh, 
but  they are potent ia l ly  huzardaus. 
t o  nuke t h e  final disposal of the  mater ia l  ae  soon as possible a f t e r  
each reactor  experiment. 

L c h  l i t e r  will contain from 40 t o  100 grams of U-235. 

For this reason it seems advisable 

We w i l l  consider here the possible m e h d s  of disposal both at 

Diff icu l t ies  a r i s i n g  from transporting the 
rial t o  NeVade, and the lack  of ce r t a in  specialized equipment a t  

LASL und at'NTS. 
similar for e i the r  site. 

%make disposal at LASL more a t t r ac t ive .  

For most disposal methods the problems are generally 

Disposal Methods: 

deecribed i n  I.~Ms-2566.; "Lov Dcposure Method for  Msposing of Hi& 
Act iv i ty  Wastes", by Schulte, e t  al. 
be slowed by lowering an unbreakable b o t t l e  containing vermiculite 
i n t o  vet concrete. 

1. Deposit the m e t e  in a hole, using the shielded truck method , 

Migration of the material  c u  

2. 

3. 

Disperse the solution i n  a drum of concrete and bury the drum. 

Package the bottled solut ion in the center of a dnm; shield and 
contain the bot t le .  with concrete and lead.' 

Received \y ER-RPF . 4,.' Store the material for future  recovery.. . .  
%e pros and cons of. these methods' are discuseed below. 

c 
Method 1. Due t o  the corrosive nature of the solutions, serious 

object ionr  can be raised ubout the migration of the rad imct ivc  material 
held i n  a single prlmu-y container. 
can be ueed, or i f  a permanent container con be designed w i t h i n  a 1 4  
Inches diameter cylinder,. the method would be applicable without extensive 
modification of the existing truck and sh ie ld ing .  
required for  packaging and loading the cask. 
b o t t l e s  can be disposed of i n  one hole (assuming 100 @ / l i t e r  U-235) with 
nn -l*lcall tv Problems. 

If sui table  absorbing material 

A hot  c e l l  would be 
As many as f ive  one-liter 

Even more p o t t l e s  can be placed In one bole i f  



cadmium poison can be added end kept In r o h f i o n  la the warte. 

A procedure has been outlih'ed by E-7 (verbal ccmrmunicatim) vhlch . I 
v i u  e b i n a t e  objections due t o  the po ten t i a l  migration of material 

I when us- Method 1 and Method 3. 
so lu t ion  to a rludge or a dry cake, ue- %he f a c l l l t i e s  of Wing 9, 
(=w Building, which are avai lable  betvcen,Rovcr operatione. Zbc deta i l s  I 
of t h i o  p ~ ~ c e d ~ e  are unknown t o  me, bu t  i f  feasible, the  vhole disposal I 
problem uill be great ly  rlmplified. 

l b i r  i b  done by converting the 

- .  I 

I 0  
I 
I 
I 
! 

I 

Method 2. Calculatlons'using the QAD 704 code (H-2) ehow that a 
hanogeneour'mlxture of 60 curie8 of one-month-old fieeion product6 and 
concrete in a 55 gallon drurn gives nnutimrmp gamrra dose rate8 of between 
lo and 92 r/hF a t  the top surface o t  the  dnxm. Rot only do theee levels 
require  elaborate and 4 r g e  h d l l q  and tranoportlng equipment, but 
sane chemistry (di lut ion o r  neut ra l l ra t ion)  i s  required before stable . 
concrete can be =de. A t  A l a rge  chemical hot c e l l  would be needed. . theee l e v e l s  of a c t i v i t y  this method ha8 very Utt le  merit. 

A one-li ter b o t t l e  surrounded by one inch of lead and 
centered in a 55 gallon drum of ordinary concrete should measure approx- 
M k e l y  95 .mr/hr-curie a t  the eurfacc of the' drum; two lnchee of lead 
should give 20 mr/hr-curie; md'lron-loaded concrete around two inchcr 
of lead  should give 3 mr/hr-curie. 

Hethod 3. 

2be above methods w o u l d  provide 

I 

I 

I 

I '  
I 

I 

I 
I 

suitable radiaticm protection f o r  shippin# fo r  2, 10, and 65-cuiics 
respectively.  
t o  me,'- iron-loaded concrete is troublesane; therefore, the method 
is limited to about 2 curies/dnnn. 
by ed-remote  techniques, although a ho t  c e l l  v& be preferable. 
a j e c t i o n e  due t o  tbe corroeive nature or the bolutions vouu stin 
stand and perhaps be even more prunamced. 

. ~ c t h o d  4. 
i r  not  adviaable, ead this method vlll not be considered further.  

Dlspoeal Site:  

portable rrhieldfi,. Method 3 appeess t o  be the only method for d i e p o h l  . 
a t  )oTs; however, the number o f  drums a t  2 curiee/packsge Is very large 
Sor dispoaal a t  HT3. 
l i qu ids  of t h i o  a c t i v i t y  and corroeiveners. 
can be solved, as in the E-7 proposal, Method 3 would be quite accept- 
able for d i e p o d .  at.Hl3 i f  the cost of -transporting nwmy dunns l e  not 
prohibl t ive  . 

More than one incb of lead does not seem p rac t i ca l  

Packaging could probebly be done 

. .  
'~ank fanning or  lengthy atorage of vas tc  material' 

0 
.tithat dup l i ca tbq  exbenelvc equipnent or providing heavy 

In addition, one l e  ra ther  ncrvou's about shipping 
If the 'corrosive problm 

For diapasal a t  ,LA3L, Method 1 I s  cer ta in ly  the' boat expedient, 
If people concerned vith the eventual  leakage of tbe disposal p a c w  
can be satisfied. 
acceptable t o  all. 

Solldif icet lon of the mate should make this method 



e I .  

1. M a p o d  at V I .  hhger p r b ~ r i l y  upon the'dangerr 
involved in transporting for long distancer rolutlasr of xudioactivc 

hazard dlbappcarr i f  tbe nraterial can be solidified or neutmllted. 
Xetbod 3 i o  then the  method of choice for ?lT6, provided a large d e r  

t ihe -~~c - thod lodcho ic (a l t_ l car~~c  n u t  icv reactor eqerlmentr) 
21 Memod 1, uriag the bcrt avalhble container and oane.abrorbcpt 

' I  
'uaterialr U c h  arc h I @ 4  corrosive and possibly explorive. -la I 

! 
of dnlm cen be handled. .. 

2. If r o l l d i i l c a t i a  or rreutpllratlar cannot be accaqU8hd 

packing. 

'. . 

. '  

I 

I 

! 

I .  
I 

1 
I . . 
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0FFICG"MEMORA 

4.  4 . c  

-m : Char les  A. Reynolds, Group Leader, Em-4 DATK: November 10, 1964 
. '. 

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

suBJEcTz DISPOSAL OF QUENCHING O I L  - WASTE DISPOSAL AREA ' 

Please  write a work o rde r  WY'.. t o  ..._ . fill ~. with d i r t  t h e  l a r g e  ! 
t ank  conta in ing  approximatel~.&!5hQO: gal lons of quenching oil. 
This tank was removed from TA-1 a n d ~ F 2 W t H e T * b u r n  ;- I ----i.. p-it  ...- .... a.t , *-  

*.,- ..,- .- . ..-- 
c t a  d e l  Buev.  T h e  o i l  i s  s l i g h t l y  contaminated with uraniur.. 

CI 

During t h e  f i l l i n g ,  c a r e  should be taken n o t  t o  run oil 
out i n t o  the open pit. 
should be covered w i t h . d i r t  t o  p reven t  t r a n s f e r  t o  the t ires 
of t r u c k s  e n t e r i n g  the p i t .  

If t h i s  should happen the o i l y . a r e a  

I 

An a l t e r n a t e  to f i l l i n g  t h e  t ank  with d i r t  would be to 

W e  have t e s t e d  a . sample  of the o i l  and it 
cover  it w i t h  a fireproof cover to prevent i g n i t i o n  of the 
o i l  from sparks,  
will support combustion, 

P l e a s e  use  the cheapee t  method. 

&A/"rc- 
- Dean D. Meyer 

cc:  Enders, H-1 
Blackwell, H - 1  
Weber, H-DO 

1 

' I JUN 1 5 1993 1 
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To, Dean Meyer, Crcrip leader, H-1 
From John Enders, H - 1  . 
Subjectr Sol id Radioactive Waste Dispsal for tha eeoond quarter, ' .  1961 

. __ ._-- ---...--.-- 
c ..-_ _____ ._ -- . ..--.--. 

Forwards 
-9 report covers t5e period from A p i l ,  1961 t o  JI& 1, 1961. 
The attached data oa costa and volume of wash repreomt i n  sever& cams 
estimates and should a i i  conchsions be dra-m'h'orn this report "as fact 
should be kept in mind. 

A report  was turned inta the Group office which w a s  preparad for the 
A.E.C. and comra disposal of solid ra3lioaotiwe waste for the first six  
months of 1961. As this report gave the estimated vo1umee.i.n cubio' feet, 
future quarterly and annual reports w i l l  also regort volmes I n  cubic feet, 

Information for t h i s  report  was obtained Prom LA Notebook 89593 aad 
k r u 3 6 3 t m  Run Logbooks), also E X b b  Group and the Zia Befuse DepL . 

I 

i 
I . 

.. 
.. 

. -  , ,  

I- 

. .  

A r e a  C 
Tha d i s p s a l  of g w ,  activa waste into tka Msposal W e l l s  continued 

during this quarter, 
write-off for fancing around Area C continues. 
amuakr t o  $97,000' The balance remaizdng as of J ~ l e  30, 1961 ?$ l,7&5,GOi 

AS of J ~ n e  30j 1961, Hole #29 t m ~  in use. A cost 
For this quartar this 

. .  Area 0 
P i t  #I in this area was closed up during this quarter 'and Pit #2 put 

into use. A cost write-off for p i t  #2 vaa started this quarter. It is 
planned t o  write off this cost  over a two year period as t h i s  asypars to 

. 

be the average life of a 3it .  

TA-1, i t  would seem desirable t o  consider digging p i t  #3 sonetime in 

.1 

In a-dicipation of future demolition of contaminated buildings in ! 
: 

the near Put-; 
A work request has been placed with h g - 4  for dig& two disposal 

w e l l a  near the future location of Pit #3, Area 0 ;  To date this work 
ha8 not been done; It is b t  known jus t  w h y  there has been such a .  
delay. These -wells would be used f o r  disposal of bulky gamma active 
waate in order t o  consem0 the  space in Area C d i s p ~ s d .  wells; . 

D a t a  Explanations 
Hawever; the nhthod used 

to  determine 3ia costa  for disposal of non-routine wterial is as foUous: 
&20,00 per day was used to  estimate costa when Z i a  Riggers were involved, 
and $70.00 per load was usad when the Zia Laborers were Involved, 

Vollm of waste material: 
1. Card'ooard boms(7,6i2 Gb 0.087 d.3) . 
2. 

- Host of the cost data is self explanatory; 

Total Ydi3 a .  

662 
150 

3, sfiOP1D Bags ( 7 b  @ 0.M gdO3) . 434 
h D  Sm.Pl. Bags (1,3W 8 0.037 yd.3) 50 . 
5. HIiSc. Scra2 (estimated) 664 

Total 2,010 

55 Gal0 DZUIIB (&08 @ O.368yd. 3 ) 

D i s ~ o s a l  Costs: 
Cardboard boxss(7,6l2 8 199 ea.) $1,wC6.W 

2. 55 Gal, ~ r u a  ( 408 a $7020 ea.) . 2893 7- 00 
3. Le,. PI h g a  . (749 a 510 ea.) 382,OO 
b. Sm. PI. Bags (1,315. Q lb$ ea.) 
5. Has'dng tap,2" (boo reus a 64# ea;) 256.00 ,' 

. .  (conkinusd on page tiJ0 
-1- 



Cost per cubic yard for second quarter, 1961,=$K.00 

. .  

I 
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Cobalt , 
Comment 
Committee 
Community Relations 
Compliance 
Compressed Gas 
Computer Modeling 
Computer Output 
Concern 
Concrete 
Concurrence 
Configuration 
Construction 
Container 
Containment 

:austic 

:leanup 
Yearance 
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Backaround - 

There is a need to unload and store fuel elements currently in the OWR core. 
There is a storage pool on the main level of the reactor building with a - posted administrative limit of 4 fuel elements. Hs-6 was asked to provide 

+a* w 
4.w 1 

P 

I \& guidance on the storage of 8 elements on a temporary basis. 

I Technical Basis 

LmAhm 
T a memorandum Los Alamos National Laborat 

Los Alamos.New Mexico 8754 

lo: Antonio Andrade, INC-15, MS G776 DATE February 5,1993 

FPIOU: D. D. Yearwo SYMBOL H56-93-16 

SUBJECT. STORAGE OF MTR FUEL ELEMENTS IN WATER POOL 

The fuel region of an MTR element with 220 g was modeled as a 
homogenized mix of fuel, water, and aluminum. A planar array (elements 
placed side-byside) of 8 elements fully water reflected with minimal 
spacing between elements offers a comfortable margin of safety with k < 
0.75. To the extent practical in the pool, maximizing the spacing between 
elements would offer a larger margin of safety. If the 8 elements were 
placed in the pool in a 4 x 2 array with no neutron absorption material 
between the elements, k increases substantially to k 2: 0.9. 

' 

' Since this request is for storage, we urge that normal activities 
(such as the cutting of elements) that may be associated with this pool be 
discontinued. 



. .. 

HS-6-93-16 

Summary 

-2- February 5,1993 

Eight MTR fuel elements in a planar array with -1 foot spacing between 
elements in a fully reflected pool of water is critically safety. In this planar 
configuration we envision no upset condition that would present a risk into 
the large margins of safety provided by this request. 

DDY:cjm 

cys: Don Hull, LNC-15, MS G776 
Gene Peterson, INC-15, MS G776 
Gerald Ramsey, INC-15, MS G776 



”?: Los Alamos National Laborat 
Los Alamos.New Mexico 8754 memorandarm 

‘ 0  Don Hull. INC-IS. MS G776 February 18 ,1993 

T. P. McLaughlin, HS-6 && Tfm MAIL STOPflELERKwL- F691/74789 

SYMSIK HS-6-93-32 @f- FROM D. D. Yearwood, HS-6 

SUBJECT. STORAGE OF FUEL ELEMENTS IN THEOWR FUEL HANDLING POOL 

The storage of fuel elements in the borated stainless steel baskets in the deep end of 
the pool and 8 elements in a planar array in the shallow end is critically safe. To 
summarize reference (l), from actual critical experiments on the baskets, the neutron 
multiplication of sixteen elements in the basket was sufficiently low to deem the 
system far subcritical. The addition of four more fuel elements to the outside of the 
basket on each of two sides did not increase the multiplication of the system. 

In your proposed work plan, the two storage baskets each with 16 fuel elements will 
be located in the deep end of the handling pool. A minimum of 1 foot of water 
between the baskets will neutronically isolate the two baskets which are individually 
subcritical (Ref. 1). As a general good practice we recommend the use of additional 
spacing beyond the minimum of 1 foot if practical. The storage of 8 elements in a 
planar array has been recently evaluated to be highly subcritical [ref. (2)]. We 
understand that while loading the baskets there will temporarily be 9 elements in the 
shallow end of the pool in a planar array. Calculations show this arrangement to 
be subcritical with a k e0.75. This additional element will result in no measurable 
change in the margin of criticality safety. 

The entire handling pool as modeled on KENOVa with minimum spacing between 
storage baskets and 9 elements in a planar array is subcritical with a k4.76. 

DDY :TPM:cjm 
\ 



HS -6-93-32 -2- February 18, 1993 

I 

References: 
(1) D. R. Smith, N-2-7870. Multiplication of Omega West Reactor Fuel 
Elements in a Flooded Storage Basket. 

(2) D. D. Yearwood, HS-6-93-16. Storage of MTR Fuel Elements in Water 
Pool. 
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Los Alamos 
NATION ,L LABORATORY 

memorandum 
Medical Rediobotopes 6 Reactor App/icatione Group 
(INc15) 
Omega Wart Reector ~ y m ~ :  OWR-93-22 MS G776 

505) 667-4151 

TONS: Dan Glenn, DOJYLAAO, MS A316 

FmmNS: Tim Ayers, INC-WOWR, MS G776 
n m :  Tony Andrade, INC- WOWR, MS G776 

m m .  7-4151 / 5-4935 

I 
Los Alamos, New Mexico 87545 wt: February 22,1993 
1 Ax (505) - 
SUBJECT: ABSORBED DOSE RATE ESTIMATE AT THE SURFACE OF THE OWR FUEL 

HANDLING POOL WITH FORTY (40) IRRADIATED ELEMENTS IN THE 
POOL 

The estimate was made using Microshield 4 on a 33 MHz 486 FC, and was based on the following 
assumption and limitations: 

1. Sources and shields are roughly modeled as regular geometric objects and the detector is a point. 

2. 

3. 

Source and shield materials are selected from the provided list of common materials (aluminum, air, 
water, concrete, etc.), with standard densities. 

The fission product decay gamma source strength was calculated to be -12,500 Ci. The source 
used in the-Microshield models is 1 ,OOO,000 Ci or 25,000 Ci per element. 

The gamma energy spectrum for U235 fission products at two months after shutdown shows most 
of the activity in the range at or below 0.8 MeV. The source used in the Microshield models evenly 
distributes the total activity into six energy groups at 0.2,0.4,0.6,0.8, 1.0 and 1.2 MeV. 

4. 

5. No allowance is made for fission gammas due to subcritical multiplication. This is valid for all 
elements stored in the anti-criticality baskets and for all other elements which maintain adequate 
spacing from each other. 

The pool is filled with water to a level seven feet above the tops of the elements lying in the shallow 
end, therefore, seven feet nine inches above the elements standing in the baskets in the deep end. 

Neutron radiation is insignificant. (Any neutrons emitted by the fuel or an installed source would 
not make it through seven feet of water.) 

6. 

7. 

CASES 

1. Two baskets standing side by side in the deep end, each filled with sixteen elements (total activity 
800,000 Ci). Modeled as a rectangular aluminum volume source. Water shielding seven feed nine 
inches above the tops of the elements. Point detector on the water surface directly above the middle 
of the baskets. 

Page ## 



2. One basket standing in the deep end against a side wall, filled with sixteen (16) elements (total 
activity 400,000 Ci). Modeled as a horizontal plane source immersed in water next to a 12-in. thick 
5-ft. high concrete wall. Point detector at the top of the concrete wall opposite from and centered on 
the basket. This dose point corresponds to the floor next to the pool. 

Eight elements lying adjacent to each other in the middle of the shallow end (total activity 200,000 
Ci). Modeled as a rectangular aluminum volume source. Water shielding seven feet above the 
elements. Point detector on the water surface centered on the elements. 

Eight elements lying adjacent to each other against a side wall in the shallow end (total activity 
200,000 Ci). Modeled as a horizontal plane source immersed in water next to a 12-in. thick 5 1-in. 
high concrete wall. Point detector at the top of the concrete wall opposite from and centered on the 
elements. This dose point corresponds to the floor next to the pool. 

3. 

4. 

RESULTS 

Printouts of the Microshield models and calculations are attached. The results are as follows: 

Case 1 ......... 9 rn radh  

Case 2 2 mrad/hr 
I 

......... 
Case 3 ....... 98 mrad/hr 

case 4 ......... 5 mradh 

These results should be considered as upper limits from expected gamma dose rates, taking into account 
the conservatism used in the source strength estimation and the modeling limitations and overall accuracy 
of Microshield. The Case 3 result in particular is probably much too high since seven of the eight elements 
which will be stored in the shallow end have been out of the core for several months, and are relatively cool. 
Additionally, the eight elements will be spread out in shallow end, not laid together as in the model. 

As a rough benchmark, with six of the cool elements in the shallow end (spread out, with one lying against 
each side wall) and seven feet three inches of water above the elements, radiation measurements are 2 
mrad/hr on the floor at the base of the wall, and 2 mrad/hr on the water surface. 

TMsU 
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DRAFT 

UNRESOLVED SAFETY QUESTION DETERMINATION (USQD) 

for 

MOVEMENT & STORAGE OF 32 FUEL ELEMENTS FROM THE OMEGA WEST 
REACTOR TO THE FUEL HANDLING POOL 

Prepared by 

February 22,1993 
D. L. Hull, INC-WOWR 

ACTIVITY DESCRIPTION 

This review covers the movement and storage of thirty-two (32) fuel elements from the Omega 
West Reactor (TA-2, Bldg. 1) deep storage well into two anti-criticality baskets with room for 
those same 32 elements in the deep end of the fuel handling pool. The fuel handling pool 
already contains eight (8) fuel elements placed horizontally on the shallow end of the same fuel 
handling pool. 

ITEMIZED QUESTIONS 

1) Can the proposed activity increase the probability of occurrence of an accident 
previously evaluated in the safety analyses? 

Yes No x -  
Reasons: The movement of the fuel elements from the reactor to the fuel handling pool 
does not increase the probability of an o c c m n c e  of an accident previously evaluated in 
the FSAR The accidents evaluated in the FSAR deal with reactivity additions such as 
servo failure, control rod breakage, rod withdrawal, startup accidents, and a series of core 
loading errors. These accident scenarios are not applicable to this fuel storage area 

The FSAR also, at least qualitatively, addresses the possibilities of earthquakes, 
tornadoes, and floods. The possible consequences of floods are not applicable. 
However, should a tornado or earthquake displace the anti-criticality baskets, the spacing 
between them does not allow for a tipping angle of greater than 58.24'. Hence, their 
contents could not be emptied in such a manner that could create a criticality accident. 
The remaining eight elements could become configured in such a manner that bff could 
approach 0.9 but a stacking of the elements in a perfect 4 x 2 array through these 
mechanisms without any neutron absorbing material between them (i.e., water) which 
would be necessafy for keff to approach 0.9 (Attachment 1) is not considered to be 
credible. 

2) Does the proposed activity increase the consequences of an accident previously 
evaluated in the safety analysis? 

yes- No x -  
Reasons: The major accident as established in the FSAR is the release of fission 
products as the result of fuel melting due to coolant blockage of fuel elements during 
operation. The blockage is assumed to result in the breach of fuel element cladding due 
to overheating and the subsequent melting of clad material. Because the reactor has 
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been in a shutdown mode since December 11,1992, the maximum heat cmkwt-of an 
element is now less than 45 watts. Hence, melting of an element if coolant is lost is not 
a credible scenario in the fuel handling pool given that convective heat transfer to a large 
volume of water will be taking place continuously. For conservatism, however, a water 
temperature probe will be installed near the baskets such that local temperature can be 
monitored continuously. 

Could the proposed activity increase the probability of occurrence of a malfunction of 
equipment important to safety previously evaluated in the safety analysis? 

Reasons: No equipment related to safety described in the FSAR will be required for 
this activity. The anti-critic$ty baskets and area radiation monitors, including a neutron 
monitor, will be used to pro$ide a safe occupational environment. The use of this 
equipment to monitor the stbrage of the fuel elements will not increase the probability of 
malfunction of any other sdety-related equipment. 

Could the proposed activity increase the consequences of a malfunction of equipment 
important to safety previously evaluated in the safety analysis? 

3) 

yes - No x 

4) 

yes- No x 
Reasons: The consequences of a malfunction of safety equipment is the release of 
fission products to the environment via the mode described in question # 2. For the 
same reasons described therein, the consequences cannot change 
Could the proposed activity create the possibility of an accident of a different type than 
previously evaluated in the safety analysis/ 

5)  

yes - No x 
Reasons: 'Ihe major accident in the FSAR is the melting o m e l  due to coolant loss. 
If it is now assumed that the coolant corresponds to the fuel handling pool water, the 
amount of heat output per fuel element is sufkiently small that natural air convection 
will provide sufficient cooling such that melting will not occur. However, a high 
radiation area will exist if the water covering the fuel is lost. To prevent this, an 
automatic fdl system has been added to the pool. A pool level monitor has also been 
added to the off-hour continuous monitoring system. Because pool levels can also 
change as the result of deliberate operation of the pool water clean-up system, the 
system will only be operated by reactor personneL 

Could the proposed activity create the possibility of a malfunction of equipment 
important to safety of a different type than previously evaluated in the safety analyses? 

Reasons: This activity will only require the use of the building crane to transport the 
fuel elements, one at a time, from the reactor to the fuel-handling pool utilizing the fuel 
transfer cask. Existing procedures are in place governing the use of the crane for this 
activity that also address steps to be taken should a fuel element be dropped. 

7) Does the proposed activity reduce the margin of safety as defined in the basis 
for any technical safety requirements. 

6)  

yes - No X 
' 



Reasons: The proposed activity does not reduce the safety margin as defined in the 
technical specifications. The only technical specification found to be applicable to this 
found in Technical Specification Section 5.5 pertaining to fuel storage. The storage of 
fuel is governed by the criticality limit that b~ be less than 0.9. The administrative limit 
of only four elements in the fuel handling pool was reviewed by the Laboratories' 
Criticality Safety group HS-6. Their analysis (see Attachment 2) determined that with a 
minimum spacing between the anticriticality baskets and 9 elements in a planer array in 
the shallow end of the fuel-handling pool, the entire arrangement is subcritical with k g  
< 0.76. 

I 

In so far as the expected radiation levels around the pool, Microshield calculations show 
that the area above the pool will not be a high radiation area (with absolute maximum 
levels on the order of 110 mrhr - see Attachment 3). For realistically expected levels, 
the area around the pool can and will be controlled administratively. The general area 
around the pool will be roped off with appropriate controlled area signs will be placed 
and access to the reactor room will be monitored during the day by OWR staff. 

If any of the above questions are answered "Yes," a safety evaluation is required to 
make an unreviewed safety question determination (USQD). If all questions are 
answered "No," a safety evaluation is not required and this screening form shall be 
retained as a record of evaluation. 

Comments: 

All the above questions are answered "No" and justifcation is provided to verify that the 
proposed activity does not reduce the safety margin as defined in the OWR Technical 
Specifications. It is noted that OWR Committee and the RSC have reviewed and 
approved the storage of 32 elements in the anticriticality baskets in the deep end of the 
storage pool and 8 elements in the shallow end of the pool. It is also noted that OS 
Division has been contacted about security concerns. As per discussions between the 
Reactor Director and G. Dasher of OS-10, the installation of a pool cover and the 
isolation of fuel moving equipment to another area of Building 1 will belay any OS-10 
concerns. As per Mr. Dasher, concurrence of Attachment 4 by OS- 10 transforms that 
document into a security plan. 

Preparer's Signature 

Independent Review 

Date 

Date 



Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 memorandum 

TO: Eugene Peterson, ING 15, MS J5 14 Date : March3,1993 

From: J.B. Wilhelmy, INC- Mail Stop/Telephoae: J5 14/ 5 - 3 1 8 8 

Symbol: INC- 13M190MW 

Subject: Gamma Ray Analysis of Reactor Water Samples 

Water samples from the inlet line (98 m1) and from t h e  basement (2140 ml) 
were taken on February 16,1993. These samples were evaporated down to 
approximately 5 ml and counted using gamma ray spectrometers in TA-48. 

The activities in the inlet (core) water on February 28,  1993 (corrected back to 
the February 16th sampling date) are: 

Nu clid e 

54Mn 
6ocD 
6szn 
7 5 ~ e  
24Sb 

137ch (?) 

Half Life 
27.7 days 

312.7 days 
5.27 years 
243.8 days 
120. days 
60.2 days 
30.1 years 

Activity ( p a /  1) 
400 f 12 

8 * 2  
88 * 5  
35 f 4  
44 * 4  
18 * 2  
8f1 

For the "basement" water. there were no reactor produced activities found 
within our detection limit (which for most activities is around 1 pWliter). The 
only activities observed above detector background levels were associated with 
the naturally occurring 238U and 232Th decay chains. These results are: 

Nuclide Half Life Activity (pW1)  Cbnc. (ppb) 
'0 27.7 days 8 .5  

6ocb 5 2 7  years 8 . 3  
232Th 1.4 x 10'O years 0.25 f 0.15 0.5 f0.3 
2 3 8 ~  4.5 x io9 years 1.20 f0.13 3.6 f 0.4 

cy:AJ. Gancarz, INC-DO, MS 5515 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

T O  Chuck Ramsey, ENG-5, MS M713 DATE: March 4, 1993 

K490/7-0815 on Conrad, EM-8, MS K490 MAIL STOPITELEPHONE. 

FROM: Phil Fresquez, EM-8 

SUBJECT ANALYTICAL RESULTS FRdM A SOIL SAMPLE COLLECTED AT THE OMEGA 
WgST REACTOR SITE AT $A-2 

0 

On February 25, 1993, the Environmental Protection Group 
(EM-8) collected a soil sample (12 to 24-inch-depth) from 
underneath the asphalt (and base course rock material) at a 
point identified by ENG-5 at TA-2. The.soi.1 sample was 
screened for gross alpha, beta and gamma activity, and for 
heavy metals before it was submitted to the Environmental 
Chemistry Group (EM-9) for the analysis of tritium (H-3), 
cobalt-60 KO-601, cesium-137 (Cs-137), strontium-90 (Sr- 
901, and total Cr. 

The screening data show gross alpha and beta activity at 
5.32 (~5.32) and 16.6 (29.86) pCi/g, respectively, and gross 
gamma activity at 0.83 pCi/g. Total Cr was detected at 167 
(2167) ppm using a field screening x-ray fluorescence (XRF) 
instrument. 

Analytical results from EM-'9 show tritium levels at 913 
(245) pCi/mL, Co-60 levels at 0.197 (+0.096), and Cs-137 
levels at -0.0074 (20.082) . Upper limit background 
concentrations (x + 2SD) for soil H - 3  and Cs-137 is 7.2 
pCi/mL and 1.09 pCi/g, respectively. Co-60 is just above 
the limit of instrument detection. 

Total Cr measured by ICPES was detected at 3 (k2) g g m .  
Upper limit background concentrations for total Cr is 75 ppm 
and Environmental Protection Agency (EPA) Subpart S proposed 
action levels for Cr (VI) is 400 ppm. 

The levels of Sr-90 will be reported when the data becomes 
available from EM-9. 



Chuck Ramsey 
EM-8:93-543 

RC/PF:smm 

-2 - 

Cy: D. Banegas, PA-1, MS A177 
B. Charles, INC-9, MS 5514 
G. Ramsey, INC-15, MS G776 
P. Longmire, INC-9, MS C345 
H. Lindberg, HS-3, MS 5566 
T. Andrade, INC-15, MS G776 
T. Vergamini, HS-1, MS K487 
G. Neely, HS-12, K483 
D. Heineman, HS-3, MS K489 
C. Richards, HS-5, MS K486 
R. Romero, EM-8, MS K490 
R. Rangel, EM-8, MS K490 
R. Gonzales, EM-13, MS M992 
J. Longer, EM-13, MS M992 
S. Rae, EM-8, MS K490 
ER Records Processing Facility, MS M707 
Circ. File 

March 4, 1993 
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memorandum Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

TO Chuck Ramsey, ENG-5, MS M713 DATE. March 10, 1993 
THRU Ron Conrad, EM-8, MS K4 9 0 e MAILSTOP~~ELEPHONE K4 9 0 / 7 - 0 8 15 

FROM: Phil Fresquez, SYMBOL: EM-8: 93-632 

SUBJECT ANALYTICAL ‘RESULTS FRhU SOIL SAMPLES COLLECTED ALONG THE DELAY 
LINE AT THE OMEGA WESPREACTOR SITE AT TA-2 

0 

On March 5, 1993, the Environmental Protection Group (EM-8) 
collected four soil samples at three locations along the delay 
line at TA-2 (Figure 1). Soil samples were screened for gross 
alpha, beta and gamma activity before they were submitted to the 
Environmental Chemistry Group (EM-9) for the analysis of tritium 
(H-31, cobalt-60 (CO-~O), cesium-137 (Cs-137), strontium-90 (Sr- ’ 
901, and total Cr. 

Sample location (the distance from the surge tank), sample depth 
and results of the H-3 analysis were: 

1. one-foot-away, three-feet-deep, 2.2 pCi/mL (2,200 
pCi/L), 

2. one-foot-away, seven-feet-deep, 2.8 pCi/mL (2,800 
pCi/L), 

(3,000,000 pCi/L) H-3, 
3. fifteen-feet-away, seven-feet-deep, 3,000 pCi/mL 

4. twenty five-feet-away, two-feet, four-inches-deep, 197.7. 
pCi/mL (197,700 pCi/L). 

Upper limit background concentrations ( x  + 2SD) for soil H-3 
around the Los Alamos area is 7.2 pCi/mL (7,200 pCi/L) 

The concentrations of the other radionuclides and total Cr in 
these soil samples will be reported when the data becomes 
available from EM-9. 

. 



C .  Ramsey 
EM-8:93-632 

PF/RC: smm 

-2 -  

Cy: D. Banegas, PA-1, MS A177 
B. Charles, INC-9, MS 5514 
G. Ramsey, INC-15, MS G776 
P. Longmire, INC-9, MS C345 
H. Lindberg, HS-3, MS 5566 
T. Andrade, INC-15, MS G776 
T. Vergamini, HS-1, MS K487 
G. Neely, HS-12, K483 
D. Heineman, HS-3, MS K489 
C. Richards, HS-5, MS K486 
M. Alexander, EM-8, MS K490 
R. Romero, EM-8, MS K490 
R. Rangel, EM-8, MS K490 
R. Gonzales, EM-13, MS M992 

- J. Longer, EM-13, MS M992 
S. Rae, EM-8, MS K490 
ER Records Processing Facility, MS M707 
Circ. File 

~ 

March 10, 1993 
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Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

and, 

3.6 (+1.0) pprn. 
4. twenty five-feet-away, two-feet, four-inches-deep, 

memorandum 
TO:Chuck Ramsey, ENG-5, MS M713 DATE: March 15, 1993 

K49 0 / 7  - 0815 MU Ron Conrad, EM-8, MS K490 /-k MAIL STOPITELEPHONE: 

FROM: Phil Fresquez,' EM-8 

SUBJECT ANALYTICAL RESULTS FROM SOIL SAMPLES COLLECTED ALONG THE DELAY 
LINE AT THE OMEGA WEST REACTOR SITE AT TA-2: TOT= CHROMIUM 
(CR) 

On March 5, 1993, the Environmental Protection Group (EM-8) 
collected four so i l  samples at three locations along the delay 
line at TA-2 (Figure 1). Soi l  samples were screened for gross 
alpha, beta and gamma activity before they were submitted to 
the Environmental Chemistry Group (EM-9) for the analysis of 
tritium (H-31, cobalt-60 (Co-601, cesium-137 (Cs-137)' 
strontium-90 (Sr-901,  and total Cr. The amount of H-3 has 
already been reported (Phil Fresquez, "Analytical Results From 
S o i l  Samples Collected Along the Delay Line at the Omega West 
Reactor Site at TA-2", Los Alamos National Laboratory 
memorandum EM-8:93-632, to Chuck Ramsey [March 10, 19931). 

Sample location (the distance from the storage tank), sample 
depth and results of the total Cr analysis were: 

1. one-foot-away, three-feet-deep, 3.8 (+1.0) ppm, 

The concentrations of the other radionuclides in these soil 
samples will be reported ASAP when the data becomes available 
from EM-9. 



C. Ramsey 
EM-8:93-669 

-2 -  

PF/RC: smm 

Cy: M. Alexander, EM-8, MS K490 
R. Romero, EM-8, MS K490 
R. Rangel, EM-8, MS K490 
S. Rae, EM-8, MS K490 
R. Gonzales, EM-13, MS M992 
J. Longer, EM-13, MS M992 
T. Vergamini, HS-1, MS K487 
H. Lindberg, HS-3, MS 5566 
D. Heineman, HS-3, MS K489 
C. Richards, HS-5, MS K486 
G. Neely, HS-12, K483 
B. Charles, INC-9, MS 5514 
P. Longmire, INC-9, MS C345 
G. Ramsey, INC-15, MS G776 
T. Andrade, INC-15, MS G776 
D. Banegas, PA-1, MS A177 
ER Records Processing Facility, MS M707 
Circ. File 

March 15, 1993 
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F m S :  TdMs: =+IRAEM, MS E528 
P ~ O M .  5-8890/FAX -8858 

Los Alamos 
N A T I O N A L  L A B O R A T O R Y  

memorandum Dab: May 12, 1993 
H d i h  and sately DM.s/on 
Radoactive Air Emissions Management 

Symbol: HS-DO/RAEM.93-151 

TA-2 RADIOACTIVE AIR EMISSIONS REPORT 

The Radioactive Air Emissions Management Program office has prepared the attached 
monthly summary of radioactive air emissions from your facility's technical area. These 
reports are to be provided monthly to the operating groups and HS-1. We are sending one 
copy to building managers and one copy to the facility's HS-1 representative. 

We would like to know if you have any specific requests regarding detailed data presentation, 
data summary, or any othex needs that we can meet with this monthly report. 

Please review this information and return the survey sheet on the other side with any 
comments to Janet H. Smith, Radioactive Air Emissions Management Program at MS E528. 
If you do not require this information, please forward this report to the appropriate individual 
in your organization. 

Please see other side 
---------------_1----1---~--------~-~-----~----- 

LWdb 

At% ah 

Distribution 

G. Ramsty, INC-15, MS 

J. George, HS-1, MS G776 
S. Hehick, WC-OU, MS J519 

XC: A. McMilIm, HS-DO, MS K491 
J. Bland, HS-DO/RAEM, MS E528 
RAEM Document Control, MS E528 
RAEM Operations, MS E528 
RAEM File, MS E528 



Reader survey 

Please take a minute to comment on the content and format of this monthly 
radioactive air emissions report. 

Does the report provide information you can use? 

Is the data too detailed or notidetailedenough? 

Is the data organized so you can find the information you need? 

. 
I c 

c t 

0 

Do you have any suggestions? 

fold here and staple 
- --_----------_-- --- --_-_-_-_I-_____-_----- 

Janet H. Smith 

MS E528 

.. .. 



Airborne Radioactive Emissions (Curies): from TA-02 
in Period 01 of 1993 (18-DEC-92 to 29-JAN-93) 

TA-Bldg/ 
Fan Exhaust AR-41 

TA-02-009 OWR 

Radionuclide Totals 0 . 00E+00 

Airborne Radioactive Emissions (Curies) from TA-02 
in Period 02 of 1993 (29-JAN-93 to 26-FEB-93) 

TA-Bldg/ 
Fan Exhaust AR-4 1 

TA-02-009 OWR 

Radionuclide Totals O.OOE+OO 

Airborne Radioactive Emissions (Curies) from TA-02 
in Period 03 of 1993 (26-FEB-93 to 26-MAR-93) 

TA-Bldg/ 
Fan Exhaust AR-41 

TA-02-009 OWR 

. 
Radionuclide Totals O.OOE+OO 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

TO Chuck Ramsey, ENG-5, MS M713 OATE March 19, 1993 
I 

THRU Ron Conrad, EM-8 , MS K4 9 0 e- MAIL STOP’TELEPHoNE K4 9 0 / 7 - 0 8 15 

FROM: Phil Fresquez, EM-8 SYMBOL. EM- 8 : 9 3 - 7 14 I 
SUBJECT ANALYTICAL RESULTS FROM A SOIL SAMPLE COLLECTED AT THE 

OMEGA WEST REACTOR SITE AT TA-2: STRONTIUM-90 (Sr90) 

On February 25, 1993, the Environmental Protection Group 
(EM-8) collected a soil sample (12 to 24-inch-depth) from 
underneath the asphalt (and base course rock material) at a 
point identified by ENG-5 at TA-2. The soil sample was 
screened for gross alpha, beta and gamma activity, and for 
heavy metals before it was submitted to the Environmental 
Chemistry Group (EM-9) for the analysis of tritium (H-3), 
cobalt-60 (Co-601, cesium-137 (Cs-1371, strontium-90 
(Sr-90) , and total chromium (Cr). 

Results 0f.H-3, Co-60, Cs-137 and total Cr have already 
been reported (Phil Fresquez, I’Analytical Results From a 
Soil Sample Collected at the Omega West Reactor Site at TA- 
2 I’ , Los Alamos National Laboratory memorandum EM-8 : 93-543, 
to Chuck Ramsey [March 4 ,  19931). The purpose of this memo 
is to report the Sr-90 results. 

The amount of Sr-90 detected was 0.2 (20 .2)  pCi/g. This 
value is within the upper limit background concentration 
(x + 2SD) fo r  Sr-90 (~0.88 pCi/g). 

In conclusion, the only constituent that was detected at 
above background levels in this particular soil sample 
collected approximately 30-feet east of the surge tank was 
H-3. 

RC/PF:smm 

Cy: D. Banegas, PA-1, MS A177 
B. Charles, INC-9, MS 5514 
G. Ramsey, INC-15, MS G776 
P. Longmire, INC-9, MS C345 
H. Lindberg, HS-3, MS 5566 
T. Andrade, INC-15, MS G776 

. T. Vergamini, HS-1, MS K487 
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Gonzales, EM-13, MS M992 
Longer, EM-13, MS M992 
Rae, EM-8, MS K490 
Records Processing Fac'ility, MS M707 
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INC Dlvlslon Operations Unit 
Sara B. Helmick 

TO: Don Hull 

FAX: 667.2964 PHONE: 6674583 

Bob Charles 
AI Sattelberger 

SUW: Current OWR Counts 
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Los Alamos National Laboratory 
Los Alarnos,New Mexico 87545 memorandum 

T o  Chuck Ramsey, ENG-5, MS M713 DATE: March 24,  1993 

K490/7-0815 MAIL STOPITELEPHONE: lHRu: Ron Conrad, EM-8, MS K490 L ' c  

EM-8: 93-755 t? OM SOIL SAMPLES COLLECTED ALONG THE 
DELAY LINE AT THE OMEGA WEST REACTOR SITI AT TA-2: COBALT-60 
AND CESIUM-137 

FROM Phil Fresquez, EM-8 

SUBJECT ANALYTICAL M S m T S  

On March 5, 1993, the Environmental Protection Group (EM-8) 
collected four soil samples at three locations along the 
delay line at TA-2 (Figure 1). . Soil samples were screened 
for gross alpha, beta and gamma activity before they were 
submitted to the Environmental Chemistry Group (EM-9) for the 
analysis of tritium (H-31, cobalt-60 (Co-60) ,' cesium-137 (Cs- 
1371, strontium-90 (Sr-901, and total Cr. 

The amount of H-3 (Phil Fresquez, "Analytical Results From 
Soil Samples Collected Along the Delay Line at the Omega West 
Reactor Site at TA-2", Los Alamos National Laboratory 
memorandum EM-8:93-632, to Chuck Ramsey [March 10, 19931) and 
total Cr (Phil Fresquez, "Analytical Results From Soil 
Samples Collected Along the Delay Line at the Omega West 
Reactor Site at TA-2: Total Chromium (Cr)", Los Alamos 
National Laboratory memorandum EM-8: 93-669, to Chuck Ramsey 
[March 15, 19931) have already been reported. The purpose of 
this memo is to report the amounts of Co-60 and Cs-137 
detected in these same soil samples. 

Sample location (the distance from the storage tank), sample 
depth and results of the Co-60 and Cs-137 analysis were: 

1. one-foot-away, three-feet-deep, 0.004 (20.082) 
pCi/g and 0.028 (~0.081) pCi/g, respectively, 

2 .  one-foot-away, seven-feet-deep, -0.020 (~0.089) 
pCi/g and 0 .025  ( ~ 0 . 0 8 8 )  pCi/g, respectively, 

3. .fifteen-feet-away, seven-feet-deep, 0 .030  (20.082) 
pCi/g and 0.077 (~0.083) pCi/g, respectively; and, 

4. twenty five-feet-away, two-feet, four-inches-deep, 
0.041 (20.089) pCi/g and -0.013 (~0.089) pCi/g, 
respectively. 



C. Ramsey 
EM-8: 93-755 

-2- March 24, 1993 

Values for CO-60 were non-detectable ( < 2 S D )  and Cs-137 
concentrations are all within upper limit background 
concentrations (<1.09 pCi/g). 

The concentration of Sr-90 in these soil samples will be 
reported ASAP when the data becomes available from EM-9. 
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Los Allamos 
memorandum Los Alamos National Laboratory 

Los Alamos.New Mexico 87545 

TO Chuck Ramsey, ENG-5, MS M7 13 OAT' April 8, 1993 
MAIL STOPITELEPHONE K490/7-08 15 THRU Ron Conrad, EM-8, MS K490 

FROM Phil Fresquez, EM-8 EM-8:93-880 

SUBJECT ANALYTICAL RESULTS FkOM SOIL SAMPLES COLLECTED ALONG THE 
DELAY LINE AT THE OM&A WEST REACTOR SITE AT TA-2: STRONTIUM-90 

5 

On March 5, 1993, the Environmental Protection Group (EM-8) collected four soil samples 
at three locations along the delay line at TA-2 (Figure 1). Soil samples were screened for 
gross alpha, beta and gamma activity before they were submitted to the Environmental 
Chemistry Group (EM-9) for the analysis of tritium (H-3), cobalt-60 (Co-60), cesium-137 
(Cs-137), strontium-90 (Sr-go), and total Cr. 

The amount of H-3 (Phil Fresquez, "Analytical Results From Soil Samples Collected Along 
the Delay Line at the Omega West Reactor Site at TA-2", Los Alamos National Laboratory 
memorandum EM-8:93-632, to Chuck Ramsey [March 10, 1993]), total Cr (Phil Fresquez, 
"Analytical Results From Soil Samples Collected Along the Delay Line at the Omega West 
Reactor Site at TA-2: Total Chromium (Cr)", Los Alamos National Laboratory memorandum 
EM-8:93-669, to Chuck Ramsey [March 15, 1993]), and Co-60 and Cs-137 concentrations 
(Phil Fresquez, "Analytical Results From Soil Samples Collected Along the Delay Line at 
the Omega West Reactor Site at TA-2: Cobalt-60 and Cesium-137", Los Alamos National 
Laboratory memorandum EM-8:93-755, to Chuck Ramsey march 24, 19931) have already 
been reported. The purpose of this memo is to report the amounts of Sr-90 detected in these 
same soil samples. 

Sample location (the distance from the surge tank), sample depth and results of the Sr-90 
analysis were: 

1. 

2. 

one-foot-away, three-feet-deep, 0.3 w . 2 )  pCi/g, 

one-foot-away, seven-feet-deep, 0.2 (lto.2) pCi/g, 

3. 

4. 

fifteen-feet-away, seven-feet-deep, 0.0 w . 2 )  pCi/g; and, 

twenty five-feet-away, two-feet, four-inches-deep, 0.1 d+o. 1) pCi/g. 

Concentrations of Sr-90 detected in these samples were all within upper limit background 
concentrations ( ~ 0 . 8 8  pCi/g). 

In conclusion, the only constituent that was detected at above background levels at three 
points along the delay line at TA-2 was H-3. 
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memorandum Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

FROM Phil Fresquez, EM-8 vt SYMBOL EM-8~93-929 

SUBJECT ANALYTICAL RESULTS &OH SOIL SAMPLES COLLECTED ALONG THE DELAY 
LINE AT THE OMEGA WEST REACTOR SITE AT TA-2: TLCP METALS 

On March 5, 1993, the Environmental Protection Group (EM-8) 
collected four soil samples at three locations along the delay 
line at TA-2. Soil samples were screened for gross alpha, 
beta and gamma activity before they were submitted to the 
Environmental Chemistry Group (EM-9) for the analysis of 
tritium (H-3), cobalt-60 (Co-601, cesium-137 (Cs-137), 
strontium-90 (Sr-90), and total Cr. All of these data have 
been reported. 

On March 24, 1993, we were asked by Mike Alexander to submit 
these same samples for TCLP metal (Ag, As, Ba, Cd, Cr, Hg, Pb, 
and Se) analysis. No TCLP metals, including Cr, were detected 
above Environmental Protection Agency (EPA) action levels. 
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.,) Eugene Peterson, INC-15, MS 5514 October 21, 1992 

6c,,,,/ Eric McNamara, HS-DO ' t  * . t~ iL  j-cp 'E.F=->'.E E528/5-2168 

~ ) * M u ' - J ~  HS-DO/RAEM: 92-312 

$ ~ , B ~ E ( , I  AIR EMISSIONS MONITORING AT TA-2 

As you are aware, the Laboratory has been issued a notice of 
non-compliance by the EPA in regards to our monitoring of 
radioactive emissions to the atmosphere. As we have been 
actively addressing the monitoring requirements for the 1-125 
production loop, now is the appropriate time to address all 
air emission issues and bring your facility into complete 
compliance. We must identify and document all potential 
release points regardless of the monitoring requirements. 
the event a source does require monitoring, we want to provide 
you with those requirements as soon as possible so you can 
develop a plan,of action, including a schedule and funding 
sources. 

In 

The following is a list of questions that will provide us with 
the information necessary to verify the complete source term 
for both point and non-point sources and the related 
monitoring requirements for your site. 

1. It is my understanding that the hood that vents to 
FE-18 is where all handling of rabbits takes place. 
you are not required to monitor for "accidents", you do have 
to monitor for "off normal but expected occurrences". In 
order to determine into which category a rabbit rupture falls, 
provide copies of all information, memoranda or logs that 
indicate how frequently t k s  occurs. 

Although 

... 2. I understand that a rabbit has ruptured in the hood 
that vents to FE-21. 
ducting from the hood is extraordinarily high, or if we cannot 
quantify the contamination, you will have to monitor this 
exhaust. Please provide all details of the rupture including 
a characterization of the isotopes and curies present i n  the 
rabbit, and quantity of any radioactivity recovered. If a 
contamination survey of the ducting has been completed, these 
results should be included. If a survey has not been 
completed, you should schedule one as soon as possible so I 
can determine if monitoring is required. 

If the amount of contamination in the 



Eugene Peterson -2  - 
HS-DO/RAEM:92-312 0- 

October 21, 1992 

3. The surge tank is generally vented to the atmosphere. 
If we can quantify the potential release from this point, 
may not be required to monitor it. To do this I need the 
following information: 

you 

a. Total volume of coolant in the system 
b. 
c. Radiochemical characterization (isotopes and 
activity per volume) of the coolant at full power 
d. Radiochemical characterization (isotopes and 
activity per unit) of corrosion products (CRUD) in 
the system and an estimate of total amount of CRUD 
in the system, if available. 
e. Maximum operating temperature 'of the system 
f. Coolant piping line drawing including details of 
the ion exchanger, make-up lines, discharge lines, 
waste tanks and surge tank. 

Volume of makeup water per year 

This information should be provided as if the reactor will be 
operated under an Iodine Production Loop schedule (essentially 
around the clock). 

4 .  Provide a copy of the procedure for changing the ion 
exchange medium. Also include a radiochemical analysis of the 
exhausted medium, if available. This is required to determine 
whether a potential for release exists during this operation. 

5. Provide a brief description of the use and operation 
of your waste tanks. 

since potentially contaminated condensate is collected there. 
I believe this contamination level is probably very low, but I 
need to be able to quantify this in some way. Please provide 
any information you have about the condensate radiochemistry 
or the contamination levels in the pit. 

7. 
all procedures associated with the use of this cave. 
Specifically, include any changes to the shielding 
requirements during experiments compared to when no 
experiments are in progress in the cave. Also provide any 
available information on the ventilation of this cave, 
including enclosed'volume of air and flow rate through the 
cave. 

Include the normal vent configuration. 

6. The french drain at the stack is a diffuse source 

Provide drawings that detail the radiography cave and 

8. Describe the exhaust path for all experimental ports 
in the reactor. 
header. 

Specify which of these ports vent to the ring 



Eugene Peterson 
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.3 - October 21, 1992 

9 .  Provide a brief description of the reactor refueling 
procedure. 
and any effective containments of the new fuel (e.g. cladding 
or packaging). Include a typical radiochemical 
characterization (isotopes and curies) of the spent and new 
fuel elements and any potentially activated materials removed 
with the spent fuel (e.g. cladding). This will allow us to 
isolate those sources present only during refueling from those 
present during normal operations. 

Detail any containments used during this procedure 

I recognize that this is a substantial request that may 
require a significant effort. However, to expedite this 
upgrade, please respond as quickly as possible. The source 
term verification must be completed by the end of December, 
a prompt response will be greatly appreciated. 
single point of contact from the Radioactive Air Emissions 
Management Program Office. If you have any questions about 
these issues, or if you think I have overlooked some issues, 
please contact me. 

so 
I will be your 

xc: Dick Shire, HS-DO, MS E528 
Vicki Fry, Radian Corporation, MS E528 
RAEM File, MS E528 
RAEM Data Management, MS E528 
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Los Alamos 
memorandum 
N AT1 0 N AL LAB 0 R AT0 R Y 

TdMS: E. A MCN~IIIU~, HS-DO, MS J514 
m m a k h d r a d e ,  MS G776 

Director, OWR 
Medica l  Isoto 1 Reactor Applications Group (INCl5) *WEAX* 7-415115-4935 ' omega West Kctor 
MS G776 ~ymbd: OWR-93-5 1 Los Alamos, New Mexico 87545 
K%&4E4J35 Dab: A p d  12,1993 

SUBJECT: POTENTIAL RAQIOACTNE AIR EMISSIONS SOURCE TERM AT 

REFERENCE "Air Emissidns Monitoring at TA-2," Los AIamos Memorandum HS- 
DO/RAEM:92-3 12, October 2 1,1992. 

TA-2 a 

J 

Please find the answers below to the questions listed in Reference 1. The numerical sequence of 
answers is the same as that of the questions. 

1. 

2. 

3. 

The hood that leads to FE-18 is located in Rm. 115 at OWR (the "chem. room"). This 
room's bench tops are used to prepare rabbits for irradiation. The hood itself is used only 
rarely for receiving rabbits that require special handling, Le., when their contents are to be 
transferred to another counting medium (e.g., clean vials). This type operation takes place 
with a frequency of about once per year. No rabbit failures have ever taken place within this 
hood nor within Rm. 115. The flow rate for FE-18 was measured recently by HS-5 (E. 
Garcia - 7-6240) as 140 "ft/ min" with an instrument caLled a velometer. If you should 
quire a conversion back to "CU Wmin," I suggest you call HS-5. 

To the best of our knowledge, a rabbit has never ruptured under the hood that leads to FE-21 
which is located in the reactor room. This hood is, again, used only rarely to uncap 
alurninum-encapsulated rabbit samples. Typically, this type operation is conducted about 
once every other week (26 times per year). For your information, hydraulic rabbit cans are 
prepared on a regular bench top that is also located in the reactor room. The flow rate for FE- 
21 is 155 "ft/m.in." 

(a) The total volume of primary coolant in the system is 16,500 gals. 
(b) The make- water rate per yearwas ranging from about 14,600 gals to 26,280 gals. 
However, as you are aware, a water loss problem in the delay line was identified during 
January of this year. At the time the problem was discovered, it was estimated that the water 
loss rate was about 72 galdday. Under the current secured facility condition, the make up 
rate is zero. A true make-up water rate can only be determined with the water loss problem 
remediated and the reactor operating under normal conditions again. 
(c & d) The results of both the last weekly gross radiochemical characterization of the 
primary coolant and some detailed monthly characterizations are provided as Attachment 1. 
To estimate the total amount of products within the system to first order, multiply these 
concentrations by the total primary volume. 
(e) The normal maximum operating temperature of the primary coolant is about 120°F at the 
8 MW power level. 
( f )  The most recent line drawing of the cooling system is shown in Attachment 2. 



I 

I 

4. The procedures for regeneration or changing the ion exchange media in the Illco and Culligan 
deionizers are found in Section 8.14 of the OWR Operating Procedures and in the Culligan 
tech manual, respectively. Should you wish to review these in detail, please let me know. 
However, these pn>cesses are basically accomplished as follows. For regeneration, HCl from 
a bottle and NaOH from a plastic container are pulled by soft water flow into opposite ends 
of the exchange tank The dual flow into the tank forces the used near-neutral solution out of 
the tank and through a pipe to a drain connected directly to an on-site, rad-waste tank system. 
Samples of the used solution have shown that the levels of radioactive constituents are 
consistently less than the concentration limits for yncontro lled areas (DOE 5480.1). Hence, 
regeneration is accomplished in-situ with little chance for contamination of any kind. 

For changing the resin bed when required, the old resin is removed from the tank with a 
vacuum assembly which fits onto the top of a lined 55-gal drum. The new resin is than 
poured into the tank. A typical waste survey for depleted ion exchange resins (in this case, 
for the IUco) is given in Attachment 3. Note that the total activity is - 2.7 nCi/gm. The 
Culligan contains slightly less resin mass. Hence, again, the source term contribution from 
this process should be negligible. 

5. The liquid radioactive waste storage system comprises three 12Wgal tanks that are buried 
undtx about 4 Et of earth next to the west side fence (shown in Attachment 2). These tanks 
are fed by drains from Bldg. 44 and are plumed together. They are also connected directly to 
the TA-50 waste water treatment system, thereby, allowing direct pumping of effluents to that 
facility. Altematiwly, eff3uents may be trucked to TA-50 if necessary. The major effluent is 
the waste solution that comes from the regeneration of the deionizers. The system also 
includes one 17Ggal underground tank that is located just south of Bldg. 1. This tank is fed 
by floor drains from the -tor room, a reactor top drain, and a sink drain in Bldg. 1 that is 
generally used to dispose of water that is used to clean floors, etc. in the reactor room or any 
other potentially contaminated area. When this tank is near full, its contents are pumped to 
any of the three l#)o-gal ranks. No chemical processing of the tank system contents is 
accomplished on site. llx tank system is vented to atmosphere. 

6. The french drain at the stack is not accessible because it is underground and, hence, its 
contents, if any, have never been characterized. We would consider any suggestions you may 
have on how to monitor the french drain. 

7. The radiography cave is a thick-walled, bod-hed concrete mom outside of the reactor's 
exterior shield (Attachment4). The cave volume is 5 9 " o  x WQ x 87''(H) = 328,512 in3 
or 190.1 ft3. There is no active ventilation system installed on the radiography cave and air 
turnover rate is unknown but believed to be very low because of the single S-shaped entrance. 
For radiography, a neutron beam is extracted from deep within the thermal column through a 
pinhole collimator on the west face of the cave The beam flux is - 108 n/cm2-sec and drops 
off to - l@ n/cm%ec on the east face. Typical irradiation times range from several minutes 
to about an hour. Because of the b o d  lining, no activation of the cave occurs during 
radiography. No special shielding requirements are neceSSary for use of the radiography 
cave. 
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8. 

9. 

There are no exhausl paths available for most of the experimental ports. The circular beam 
and through ports a~ normally filled with graphitk inner plugs and concrete and steel plugs 
in the enlarged endsof these ports at the faces of the reactor. The thermal column ports are 
also nomaily filled with graphite stringers. However, the following ports or facilitates are 
connected to the ring header (but through a HEPA filter first) for exhaust to the stack when in 
use: 

R1, R3, R4, R12, End-Port Rabbit - South face of the reactor, 
EPiB, R5, - North faEe of the reactor, and 
R9 and R10 which amprise the Automated Rabbit System. 

For these facilities, sbort blasts of helium or nitrogen are used to move the rabbits about In 
addition, the Iodine Production Loop (IPL) box, a vacuum pump connected to the TC-6N 
port facility, and tbeThermal Column are also vented through the fdter and ring header. A 
map and additional technical information on these facilities is found in Attachment 5. 

Before a typical refurding operation is undertaken, a fuel element shuffle calculation is 
completed to provide identification of new core positions for all fuel elements based on their 
power history (bumq). In a typical refueling, normally 2 new elements are added to outer 
core positions (with II accompanying removal of an equal number of elements to the in-pool 
storage rack for storage times of - 6 months). To accomplish this, the reactor is shutdown, 
the main cooling pump is secured, both reactor top hatches are opened and the element hold- 
down grid is unlocked and opened. Fuel movements are performed manually with custom 
fuel handling took Up until the time that new elements are inserted into the reactor, the 
elements are stored cm Cd-lined shelves in a manner that prevents criticality even if the 
storage facility is flooded with water. Each element is individually wrapped in a thick plastic 
bag which is not nmoved until just prior to frnal inspection and insertion The only other 
containment is the aluminum fuel cladding itself. New OWR fuel elements that are loaded 
contain either 190 
and end boxes are aluminum alloy while the fuel itself may be either uranium-aluminum 
alloy, aluminum uraniun oxide, or uranium aluminide, clad with aluminum. The duminum 
cladding, sides, and ad boxes are from spent fuel elements are, of course, activated but the 
majority of the decay radiation comes from the fission products. A calculation of the 
radiochemical ccm- of the fuel section for a typical spent element is enclosed as Attachment 
6. 

220 gm, or 232 gm of U-235 enriched to 93%. The fuel element sides 

Should you have my furtkr questions, please feel free to call me. 

Cy: A. J.Gan~an, INC-DO, MS J515 (w/o attachments) 
(w/o attachments) 
(w/o attachments) 

A. P.SatteIbeqer INC,-DO, J5 15 
E. J. Peters~n, INC-15, MS J514 
D. L. Hull, INC-IYOWR, MS G776 
G. F. Ramsey, INC- 15/0WR, MS G776 
OWR Files 
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Los Alamos 
Na t I o n a l  L a  b o r a  t o r y  

memorandum 

TO/MS: Gerald George, HS-1, MS G776 

i i o m / ~ s :  John 0. Lucero, HS-4, HPAL 

p c l o n m w  5-8888/5-6071 
syna~l: HS-dAL195 

Data: January 14,1993 

Gamma Analysis of OWR Moderator Water Sample 

A water sample from TA-2, OWR was submitted to the TA-3, Bldg. 2010, HPAL on December 
9, 1992 for analysis. The sample was coIIected on December 7, 1992. 

The sample was gamma analyzed utilizing a HpGe detector and an ADCAM Multi-Channel 
buffer. The sample showed no detectable activity. 

cy: HS-4 Group Office, MS G761 
Analytical Laboratories Section Office 
Fide 
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memorandum 
TO: Gerald George, HS-1, xs 0776 DATE: November 17, 1992 

HPAL Techniaian Supervis r 

MIL STOP/TELEPHONE: 0757 / 5-0 000 

&)"" THRU: Robert W. Hartin, HS-4 

mat: John 0. Lucero, EST' EP$L 

SWBOL: HS-4-HPA-REP-143 F 
SUBJECT: GAMMA ANALYSES OFe'OWR HODERATOR WATER GAMPLE 

A water sample from TA-2, OWR was submitted to the TA-3, Bldg. 
2010, HPAL on November 10, 1992, for analysis. The sample was 
collected on November 9, 1992. 

The sample was gamma analyzed utilizing a HP(Ge) detector and 
an ADCAM Multi-Channel Buffer. The analysis result is shown 
below: 

SAMPLE ID ISOTOPE S 1 ACTIVITY uCi/j 

OWR MODERATOR Na-24 6 . 1E+00 

JOL: dmv 

xc: HS-4 €PAL File, MS 6757 
File 



memorandum 
TOa Jerry George, ES-1, MS a776 -a October 15, 1992 

mr John 0. Lucero, BS-4 HP f i o o / ~ ~ a  0751/5-8888 
i 
I 

L ~ L :  HS-4-EPA-REP-0118 
I 

8-1 GAMMA ANALYSIS OF OWR MODERATOR WATER SAMPLE 

A water sample f r o m  TA-2, OWR w a s  submitted to  t h e  TA-3, Bldg. 
2010 AL on October 9,  1992, for ana lys i s .  The sample w a s  
c o l l e c t e d  on October 9 ,  1992. 

The sample w a s  gamma analyzed u t i l i z i n g  a Hp(Ge) detector and 
an ADCAM Multi-channel Buffer.  The ana lys i s  r e s u l t  is shown 
below. 

Sample ID:  ISOTOPES ACTIVITY t c l C i / l ) ,  

OWR Mod. Na-24 4 6E-03 

JOL : dmv 

xc: HS-4 HPAL F i l e ,  MS G757 
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memorandum 
' P o 8  Ronald a. Horgan, HS-1, US K487 - 8  September 22, 1992 

GAMiiA ANALYSES OF TA-2 OMEGA WATER SAMPLE 

Omega water sample has been gamma analyzed us ing  the  Ge(Li) 
detector and 4 , 0 9 6  channel pulse height  analyzer.  

The r e s u l t s  are shown i n  Table I (at tached) .  The 
Cancentrations have been noral ized to  one ( 1 )  liter and have 
been corrected t o  t h e  sample c o l l e c t i o n  dates  and times. 

WV:dmv 

xc: HS-4 HPAL F i l e ,  MS 6757 

\ 



CosAbmos National cabotat 
Cos Alamos,New Mexico 8 a 

c.:: CI. 

memorandum 

SUBJECT: GAMMA ANALYSIS OF OWR MODERATOR WATER SAMPLE 

A water sample from TA-2, OWR wa8 submitted to the TA-38 Bldg. 
2010 HPAL on February 6 8  19928 for analysis. The sample was 
collected on February 5 ,  1992. 

The sample was gamma analyzed utilizing a Hp(Ge) detector and 
’ an ADCAM Multi-channel Buffer. The analysis results are shown 
below: 

SAMPLE 
ID 

OWR 

I s m  PES 

Ar-41 

TC-99M 
Na-24 

xc: HS-4 HPAL Pile 

ACTIVITY luC i/ll 

9 2E-02 
1 .SE-01 
1.6~~-02 
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EM-7 USE ONLY Budding IHng Mails Telephone CmfiedWSNo. 

G 7% 17-W/ 1 
Prooram code I WMC Na 

44 I 
Generator No. Waste Sueam No. Cost Code 

I I 
d 

b 

7 C 6 D Fonn Numbers I 

I I I 
Radiation Exposure Rate 

I /  + --- 
Comments 1 

i+Mehods: A = Analysis M I  MeasuremeM C =Calculation E = Estimation 
3. Waste Certlflcatlon 

Page 1 
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Choose one or more of rlu items below whuh but drwibcs  your waste: 

Ob- 
x :- 
Olrhhn, 



, 

c 

Qiganu Compounds (indicate w l v r k r  rk/ollowing organic c ~ p o u n d r  uisf in your waste. a fhcposted concFrarion): 

1. . 

2 

a UOP 

J KOF 
0 KOP 

13 KOP 
0 KOF 

0 KOP 
0 KOP 
0 KOP 
0 KOP 
0 KOP 

KOP 
3 KOP 
0 KOQ 

0 KOP 
a KOP 
(3 KOP 
a KOP 
a KOP a KOP 
0 K W  

0 KOP 
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TO: Group Waste Coordinator 

FROM: Michelle Cash, EM-8 

SUBJECT: EXTENSION/%NEWU OF WASTE PROFILE REQUEST FORM 

This is in response to the Waste Profile Extension/Renewal 
Questionnaire. 
stream has not changed from the original WPRF # 31 . 
This notice allows you to continue to use the above 
mentioned WPRF number for another year or until your waste 
stream changes, and at that time a new WPRF must be 
submitted to reflect the change. 
validation to the above mentioned WPRF. 
questions please give me a call (5-0223). 

According to the questionnaire your waste 

Please attach this 
If you have any 

/ 

EM-8- REVIEWER STGNXPURE- 
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# 
HAZPACTat 7-4127. If p u r  -war Is yes complete and prepsrs your transfer per the instructions in 49 CFR for rirrritea quantities. If your answsc is 
no, ud you do not hava a Standard Operzw Procedure approved by the HAZPACT Office for this category of matmid. then contact a HAZPACT 

Operesonr Rtpessntatjva at 741 27 Radioactive dripmentm must indud. tt# Identifation of radionudido. psckaging iQntiticaa .am. activity. transport 
' n Q I . u r d ~ 0 f h b d . p p r i . d  

HAZARDOUS MATERIALS TRANSFER FORM 

. 

Quantity per Contdner I t]UnoanprewradGea OMstd 
OCyrogoNc Materid O P o w d w  

J 

I e tha tba SbOM infom\scion is correct and that this transfer contains no hazardous materids other than thoso Ested. This is to certify that the 
for bansportation according to the 

Date 

*vbnsnsd maten'ds are properly classified, described, 
regulations of ths Department of Transportso'oh Signature: 

Odivwd (Nudear Materid Handler) Signature 

,pbwrd(s) Required '$[ Yes ONo 

I Chemical form: I Physical Form: 
Radation Level. contact At 1 Meter 

Grmm mremhr mremhr 

TvpeOfLabsl Total Tot4 
Required: 

Exterior surfaces are free from removable contamination. a y e s  U N O  

Transport Index: 
R=Jio-diJ-wo) MA/ - 4-4. Lo 4u 
c u k  an ud' mRtlu m R h  

Tamper IO. Nuclear Materid 

Grap Residua wow Proper Shipping Nanw lad Packaging 
'kgr Used 

m ,  
7 2 712 SD 

J 

TRANSPORTATION: THIS MATERIAL IS TO BE TRANSPORTED ONLY IN GOVERNMENT VEHICLES! 

Health Phya'cs Represantatim Date . 

TRANSPORTATION: THIS MATERIAL IS TO BE TRANSPORTED ONLY IN GOVERNMENT VEHICLES! 

I 

Pro-Force Signature Date 
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rhield.  Haximum bismuth temperature i r  - 120' C a t  8 W. Heat generation in  the rhield i r  11.4 ldl. 

Tab10 11. 
Reactor-Roam Radiation Levelr a t  8 ICI 

mR/h ( faa t  and 
Location 

General Reactor Roam Background 0.75 - 1.0 
One ft frcm Shield Facer, 2.0 t o  m o a  2.0 t o  4.0 

a t  core center line 
One ft i n  Ron t  of In r t ruwnt  Porta 
Reactor Top, 1 ft above l i d  9 . 0  c 1.0 

4.0 t o  b o b  2.0 t o  10.0 

Reactor Top, general bmkground 2.0 t o  10.0 < 1.0 

a. Curtainup 
b. End-port rabbit  coolant l i n e  

3.0 m- FACILITIES 

The CWR uaa designed primarily as  a research rangamants. Only limited provirionr w e r e  made ini-  
t i a l l y  for in-corn experimentr; a rmewhat greater 
capacity for ruch eqorimentr WM provided in 1960 
by the addition of #e "slanted-tube" porta. 
111. rumwizes the irradiation facilitier available. 

reactor for  the performance of experimentr in phye- 
i ce  and associated field8. Rre der* amphaai. n 8  

therefore on f a c i l i t i e s  for bringing collimated 
beam of fa8t and thermal neutron8 t-u& the re- 
actor shield and on pmvidlng high t h e m  fluxor 
i n  f a c i l i t i e a  capable of flexible ellperhental  b~ 

Table 

3.1 Beem Porta 
Figure 2, a horizontal crorr-rection vi- of 

Tabla In. 
(MR I r radiat ion Fac i l i t i e r  

Marlrmaa Thennal-loeutrai 
Ccmnncntr Fac i l i ty  Location Sample Size nux a t  8 w 

0.4 in. dim by 4 x lo13 S q l o  terminal i r  
water cooled. Radiation 
h e a t i y  i r  0.5 w/g. 

Cd ratio is about 24. 

End-port Rabbit South beam port, 
1 in. fran south 1.9 in. 
face of core 

0.4 in. dim by 4 x lo= Thermal Column Thelmdl column 
Rabbit FQrt 2-s 1.9 in. a 

In-Core Samples 
of E ~ e r i m e n t r  

North and South 
Vert ical  Ports 

Thermal Column 
Porta (19) 

Upper and Later 
lbougb Porta 

Core sit ione 
bB, CD, bP, 
and 4-H 

2.5 in. fKIln Nu 
and SW corners 
Of C O M  

T h a m a l  colrrmrr 

UP to 2.09 in. dim, 
le- not re- 
s t r i c t e d  

3.5 in. dism, about 
12 in. 1- 

mrta up tb 
1 2 X I 2 i n .  

6 in. dim, 
not rertricted 

9 1 0 ~ 3  Radiation heating ir 
5.0 w/g. Sample i r  
water cooled. 

6 x to Other core position6 
9 1013 c e  be used by altering 

core-loading pattern. 

1.6 1 0 ~ 3  Radiation heating is 
0.3 U/g. Cooling must 
be reperately provided 
for eempler requiring 
it. 

Ran 1.6 x d 
to  - 5.6 x d 3  

2.5 x lo13 Porta accesrlble f r a n  
eacb end. 

14 
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the reactor a t  the core center line, rhowr the lo- 
cation of the fin horizontal beam porta and the 
lower horizontal through port. The t h roua  porta 
are tangential beam tuber tha t  parr alongride the 
core, within a few incher of the wcrt face, and ex- 

tend through the rhielding at each side. 
ports and through ports are made of 6-in.-diam, 
schedule 40, aluminum pipe. 
enlarged-diameter rectionr 3 ft iroln the outer face 
of the concrete rhield; these sections are of two 
diemeterr, providing two etepr t o  prevent radiation 
streaming around the s t e e l  rhieldlng plugs. Two of 
the beam porta are provided with rotary ehutters. 

ed for u t i l i t y  l i ne r  i n to  each beam port and 
through port. There enter the portr i n  the en- 
larged section about 1 ft frm the rhield face and 
extend upward through the rhield to  the U-ft bal- 

cony level. Ut i l i ty  outlet8 are 6 V a i h b l ~ ~  on each 

of the six shield facer at t h u  leve l  for ccm- 
pressed air, c i ty  water, demineralized water supply 
and return, and a vacuum e a a u r t  l i ne  t o  the stack. 
Three UO-V ac circuit8 with loca l  c i r cu i t  breakerr 
are provided frm each of the tvo power rourcer, 
regular senrice and special service; the l a t t e r  i r  
for instrumentation uIe  only. 

The "inclined port" i r  a 4-in.-dlam bemu port 
t h a t  opens on the north ahield face about 10 ft a- 
b m  floor level and angler down 30' from the hori- 
zontal t o  end Just above center l i ne  on the north 
ride of t h e  core. 
it has never been ured. 

The beam 

The porta open into 

Vertical accera tuber  4 in. i n  diam are provid- 

Because of its awkward location, 

Except for the pneumatic-rabbit rample facll-  
i t y  inrttalled in the routh beam port, the horizon- 
tal direct-bemtuber have been ured exclurively a8 
beam porta. The tangential through ports have been 
used for  caprulc-type experimentr. 

3.2 Vertical Porte 
The two Wticdl porta are empty tuber extend- 

ing from the top of the  reactor tank t o  position8 
alongside and ahout 2 in. away from the northwort 
and eouthwert corners of the core. 
about 2-1/2 in. below the horizontal core center 
line. The r t a l n l e r r  r t e e l  tuber are constructed 
with two 99-in.-radiue bends, producing a 2-ft off- 
set which effectively ellminater radiation rtream- 
l n g  up them. 
tcrp and 3.7 in. i.d. at the bottan. They are con- 

They terminate 

The tuber are 5-114 in. i.d. a t  the 

tinuourly purged with COP t o  prevent the formation 
of n i t r i c  acid. 

The vsr t ica l  porta are ured for large rample 
irradiatianr;  far invertigationr of the dynamic re- 
sponre of variour materialr, lnrtnnnentr, and ID- 
strument canponentr t o  large doees of radiation; and 
fo r  radiation-demage rtudier. 

3.3 Thermal Colum 
The cylindrical rection of the thermal column 

tha t  extend. irCm the reactor tank w a l l  to  the  core 
is  6 ft in dim. Outside the  tank wall, the  column 
i r  5 ft rquare by 4-1/2 ft long. A pneumatically 
operated, 1/2-in.-thick Boral curtain can be raised 
or lowered in the column a t  the point where it be- 
cunei rquarc. The curtain reducer the thermal neu- 
tron flux by a factor of 500 i n  the region immedi- 

ately behind it. 

with b-l/b-ln.-rquare graphite rtringerr. The gra- 
phite i r  reactor-grade material frcy Hanford. 
&in. -thick aluminum head that closer the c y l i n d r i -  
c a l  end and but t s  up against the core has nine 
4-1/h-in.-wide by 5-5/8-in. -deep rlota milled in to  
it. These slotr are f i l l e d  with graphite. This de- 
rign requlrer a minirrmm of neutron-absorbing mate- 
rial between the core and the graphite stack. In 
addition to the 318 in. of aluminum and 5-5/8 in.  
of graphite i n  the t h d  column head, the neutrons 
muat parr through the 2-1/4-in.-thick lead gamma 
shield and the 5-in.-thick bimnuth gannvl shield be- 
fore reachlng t h e  thermal column. 

m a l  column ir located on t he  eaet face of the reac- 
tor. 
rteel rhell f i l l e d  with 18 in. of heavy concrete 
and a 4-ln.-thick layer of lead bricka. 
mounted on vheelr 80 that it can r o l l  r t r a igh t  out 
Prom the reactor on ra i l8  fixed in  trenches below 
floor level. There are 19 portr  opening frm the 

thenual column. 
with these porta so that they can be removed through 
thcm. Three of the ports penetrate the door; two 
are 4 in. rquare and the other i n  12 in. square. 
The r e s t  pear tram north to  soutb through the gra- 

phite stack. 
and eight mnaller porta located ahead o f  the  Boral 
curtain, and four l2-in.-squara pOrt8 and t w o  1-in.- 
dim portr located behind it. 

Both rectionr of the thermal column are stacked 

The 

The door that closee the outer end of the ther- 

The door is a 6 - 1 / 2 - f t - r q ~ e  by 2-ft-thick 

The door i s  

The graphite rtr ingerr are aligned 

These include two 12-in.-equare por t s  

Neutron f l w 8  

1 5  
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available in the thermal column range Ira 9.6 x 
1 O l 2  neutrons/cm-rec with a cadmium ratio of about 
6 at the vert -e of port T.C.4 (nearert the core) 

d m  t o  leer than 5 x 101' neutronr/an2-rec i n  port 
T.c.-a a t  the mar of the mi-. 

haunt rtack. 
about 3 in. of water drawm 1 St3/min of a i r  frao the 
column, thur preventing the 'diff'urion of rsdioacfiw 
nrgon f r a n  inride the  column into the reactor roan. 

The thermal column l a  vented to the r i t e  ex- 

A negative prerrure differential o f  
r' 

3.4 semple Irradiation Facilities 
FaCilitie8 for the irradhtiOll Of 8 l U d . l  rS@Gr 

include two pneumatic rabbitr, a hydraulic rabbit 

tube i n t o  the core, and in-core sample holderr for 
long-ten8 irrsdiationr. 
diated in the thermal column or in  the vertical 

3.4.1 Thelrmel-Columu Rabbit 

Larger rampler can be irra- 

porta. 

S m a l l  samples a m  pnernnatically inserted and 
removed *an the thermal column using helium gaa. 
Sampler are ccatsined in cnw (rabbitr) made of ah- 
minum or polycarbonate measuring 1.7 x 0.35 in. 1.d. 

Rabbits are dincharged 
rectly into lead pigs through plantic dircharge 

cated in T.C. 2 4 .  The the& flux in the 
port is I x lo* neutrom/a?-ecc; genma heating i a  
negligible. 

the thelmal column di- 

tubem. The themil-column, or Roe 1, rabbit i 8  lol 

3.4.2 bd-port  Rabbit 

The No. 2 (or end-port) rabbit, located in the 
rout3 end port, politiolur ramplea about 1 in. impl 
the south ride of the core in the water reflector. 
Alminum rample can8 of the ured for the No. 1 
rabbit are ured and dincharged in the same manner; 
plaatic rabbits cannot be used in a i r  faci l i ty  be- 

caure of the high g- dorer involved. A water- 
cooling coi l  rurrounda the bnff end of the tube to  
remove the heat generated in the rampler by fierion, 
or gemma-ray abrorption, or both. The themel flux 
18 4 x lG3 ncutron/an2-rec, and the gamma heating 
18 0.3 W/g. 

3.4.3 Hydraulic Rabbit 

moval of ramplea in the reacfor core while the reac- 
tor i r  a t  power. Sampler to be irradiated are 

mded in specially dsrigned aluminum c(u111 and 
p w e d  fKlm the reactor top down a 1-in.-diem tube 
int0 a ample elanent located in core poaition >E. 

The hydraulic rabbit allows inreftion and re- 

Sample C(M mearure 1.6 x 0.75 in. i.d. A raverri- 
ble pump operating a t  3 gpm provider the water flow 
uaed to insert or rmow the can#; the water flow 
a l a 0  cools t h e  rample cam. The pump is mounted on 
the reactor Ud and urer water directly frm the 
reactor tank. 
fran the tube through a rhielded, eight-porition 
rotor. 
tor for a rhort time ki allow the aluminum and 
other mhort-liwd activit ier to decay before the 
rampler are transferred Info an llO0-lb depleted 

Sampler cue charged and discharged 

The ramplea are nolmally rtored in  the ro- 

UI'adm pig. 
The thermal flux i n  position 3-E i n  9.6 x 193 

neutronr/cm2-sec, and the gsmma heating is 5 W/g a t  

3.4.4 In-Core Sample Holderr 
S m a l l  rempler can be irradiated in the reactor 

core lor long periods ( 1  week to reveral monthr) in 

one of the four available ample elementr. Sampler 
are rcaled in aluminum cane identical to thore used 
in the hydraulic rabbit ?rid placed in holderr with 

spring d p a .  
core ranple alemsnt. 
water flow througb the remple element. 
nux aad gslmaa heating a m  the sane aa those for 

a m. 

The holderr are then phced in a 
Sample caar are cooled by 

Them& 

the hydraulic rabbit in poritiON 4-D and 4-F; in 
poritloM 4-B and 4 4  the flux i r  - 30$ 1-r. 

3.5 In-Core Experiment Facil i t ies 

describe the provlrionr made for in-core irradia- 
tion8 of imltrummted caprule experimentr. Experl- 
menta that can be b u i l t  into capruler 2 in. or 
in dim can be innertad through porta in  the reac- 
tor l i d  end can extend downward through clearance 
holes in the 8 U p p e  bridges into apecial sample 
elanent8 in the core. The caprule extension tuber 
are realed a t  the l i d  by gland and chevron r e a l  

aasanbller. There are nine accerr port8 in,a ein- 
gle coy acrorr the l i d  cover plate. 
re t  t o  avoid interference w i t h  the control-rod me- 
chaniam, so the tubes slant down into the core a t  

The term "rhted-tube" ports hm been used to  

There are  off- 

sn angle of 10. 
A t  prerent the cora losding provide6 four pori- 

tionr in Row 4 in vhicb in-Cora experimentr or am- 
plea may bo placed (nee Pig. 2). 
pattarn ha8 been in ure 8inCe l a t e  1960, when the 

been in alw6t continual ure mince theiritllatallation. 

T h i n  loading 

"8lanted-tube" port0 mI'0 added. The porta haw 

16 



Omega West Reactor Spent Fuel Summary 

Decay Heat and Fission Product Inventory as of: 02-Apr-93 

Element ID: L-006 
Core Insertion Date: 12-Dec-8 1 
Core Removal Date: 20-Sep-85 

Burnup (grams): 85.92 
Original Loading U-235 (grams): 220 

Total Residual U: 
Total Residual U-236: 
Total Residual U-235: 
Fission Ptoduct Activity: 
Decay Heat: 
Decay Heat (OWR): 

Total Fissions: 
Fission Rate (per second): 

Other Isotopes: 
Isotope lambda .................................. 

I 
Kr85 2.0480E-09 
Sr90 7.5515E-10 
2393 1.465OE-14 
Nb94 1.1000E- 12 
TC99 1 .oooOE- 13 
Ru106 2.15448-08 
Pd107 3.4000E- 15 
Sb125 8.0000E-09 
I129 1.4000E- 15 
I131 9.97628-07 
Cs135 9.5543E- 15 
Cs137 7.2837E- 10 
e144 2.8 183E-08 

I Pm147 8.4000E-09 
Sml51 2.4000E- 10 
Eu154 2.6000E-09 
Eu155 4.6656E-09 

4 163 grams 
? 13 mams 1 

134.08 barns 
P 1130.2 Ci ~~- - 

3 2.2 watts (ANSUANS 5.1 - 1979) 
4.7 watts (@ 4 2 - 3  W/Ci) 

yield atoms@@ atoms@now 

1.317 
5.8 

6.37 
0.6 
6.1 

0.401 
0.145 
0.03 1 
0.75 
2.89 
6.54 
6.19 

5.5 
2.25 

0.417 
0.07 

0.032 

2.5737E+21 
1.22158+22 
1.4027E+22 
1 -32 12E+21 
1.3433E+22 
3.1779E+20 
3.193 1 E+20 
4.4022E+ 19 
1.65 16E+21 
5.358 1 E+ 19 
1.44028+22 
1.3057E+22 
3.4836E+21 
3.13 19E+2 1 
9.0528E+20 
1.3257E+20 
5.4068E+19 

1.58 18E+2 1 
1.0208E+22 
1.4027E+22 
1.3208E+21 
1.3432E+22 
1.8977E+ 1 8 
3.1931E+20 
6:5745E+18 
1.6516E+21 

1.4402E+22 
1.0981E+22 
4.2937E+18 
4.253 1E+20 
8.5509E+20 
7.1460E+ 19 
1.7837E+19 

5.613 1E-84 

S U M  

curies 

87.55 
208.34 

0.01 
0.04 . 0.04 
1.10 
0.00 
1.42 
0.00 
0.00 
0.00 

216.17 
3.27 

96.56 
5.55 
5.02 
2.25 

627.32 
------------------ 
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I K490/7-0815 m-8'. .Hs'. KLflg'O" M A k  STOF/TIXEPI*)NE:'~ 

FROM: Phil Fresquez, EM-8 fi 
SUBJECT ANALYTICAL RESULTS FROM A SOIL SAMPLE COLLECTED AT THE OMEOA 

WESE RZACLY)Rs,SITE AT' TA-2 

On February 25, 1993, the Environmental Protection Group 
(EM-8) collected a soil sample (12 to 24-inch-depth) from 
underneath the asphalnand base course rock material) at a 
point identified by ENG-5 at TA-2. The soil sample was 
screened for gross alpha, beta and gamma activity, and for 
heavy metals before it was submitted to the Environmental 
Chemistry Group (EM-9) for the analysis of tritium (H-31, 
cobalt-60 ( C O ~ - ~ ~ Q ) .  ,, cesium-13.7. (Cs-137.) , st,rontium-90=i (Sz- - 
901, and total Cr. 

The screening data show gross alpHa and beta activity a t  
5.32 ( ~ 5 . 3 2 )  and 16.6 (~9.86) pCi/g, respectively, and gross ' 

ganuna activity at 0.83 pCi/g. Total Cr was detected at 167 
(- +167) ppm using a field screening x-ray fluorescence (XRF) 
instrument. 

Analytical r-esults from EM--9 show dritium levels a t  913 

7,. and 1.09 /pCi/g] respectively. Cd-60' is-. 1: 
ttl > detect ion. 

Total Cr measure& by' ICPES was detected at 3 ( ~ 2 )  ppm. 
Upper limit background concentrations for total Cr is 75 ppm 
and Environmental Protection Agency (EPA) Subpart S proposed 
action levels f o r  Cr (VI) is 400 ppm. 

The levels of .Sr-90 w i l l  be -ceported when the data becomes 
available- f r o m  EM-9: 
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memorandum Los Alamos National Laboratory 
Los AlamosNew Mexico 87545 - 

ro: 

r n m  

F R O M  

SUBJECT: 

Chuck Ramsey, ENG-5, MS M713 OAT€ March 10, 1993 
Ron Conrad-, EM- 8, MS K4 9 0 EG M*ILSTOP’TELEP”ONE K4 9 0 / 7 - 0 8 15 

Phil Fresquez, EM-8 

ANALYTICAL RESULTS FROM SOIL SAMPLES COLLECTED ALONG THE, DELAY,++** 
Lm-ATt-THE OMEGA: WEST+ REACTOR SITE AT: TA-2 

2 

On March 5, 1993, the Environmental Pretection Group (EM-8) 
collected four soil samples at three locations along the delay 
line at TA-2 (Figure 1). Soil samples were screened for gross 
alpha, beta and gamma activity before they were submitted to t he  
Environmental Chemistry Group (EM-9) for the analysis of tritium 
(H-31, cobalt-60 (Co-601, cesium-137 (Cs-1371, strontium-90 (Sr- 
901, and total Cr. 

Sample location (‘the- distance from the surge tank) ,- sample depth, 
and-results of the H-3 analysis were: 

2. one-foot-away, seven-feet-deep, 2.8 pCi/mL (2,800 
pCi/L), 

3. fifteen-feet-away, seven-feet-deep, 3,000 pCi/fi 
(3,000,000 pCi./L) H-3, 

4. twenty, five-feet-away; two-fieet, foupinches-’deep, 19.7.7 ~ 

pCi/mL (197,700 pCi/L). 

Upper limit background concentrations (x + 2SD) f o r  soil H-3 
around the Los Alamos area is 7.2 pCi/mL (7,200 pCi/L) . - 
The concentrations of the other radionuclides and to 
these soil samples 
available from EM-9. 
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Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

ReviedLab Counsel 
Publicly Releasable 

memorandum 

R FROM: Phil Fresquez, EM-8 

sus.xci, ANALYTICAL RESULTS FROM A SOIL SAMPLE COLLECTED AT THE, 
-=.WEST RSACTOR SITE AT TA-2: STRONTIUM-90 (Sr90) 

On February 25, 1993, the Environmental Protection Group 
(EM-8) collected a soLsample (12 to 24-inch-depth) from 
underneath the asphalt (and base course rock material) at a 
point identified by ENG-5 at TA-2. The soil sample was 
screened for gross alpha, beta and gamma activity, and for 
heavy metals before it was submitted to the Environmental 
ChemisLry, Gr for,'the analysis ".a€ 
cobalt - 
d n d  

Results of H-3, Co-60, Cs-137 and total Cr, have. already 
been reported (Phil Fresquez, "Analytical Results From a 
Soil Sample Collected at the Omega West Reactor Site at TA- 
2 ", Los Alamos National Laboratory memorandum EM-8 : 93-543, 
to Chuck Ramsey [March 4, 19931). The purpose of this memo 
is to report the Sr-90 results. 

The amount of Sr-90 detected was 0.2 ( ~ 0 . 2 )  pCi/ 
value is within the upper limit %-AX!raz:: 
(x + 2SD) f o r  Sr-90- (40.8&.pCi/Lg). 

In- conclusion, ,the- only constituent that w a s  detected at 
above background levels in this particular soil sample 
collected approximately 30-feet east of the surge tank was 

RC/PF:smm 

, .  

H-3. 

Cy: D. Banegas, PA-1, MS A177 ,& idff# 
G. B. Charles, R ~ s w ,  INC-15, INC-9, MS+J514., MS G776 j aCtr;*tlJic3(w- 

&cZJ '. aLt6r:fJ/b"c; 44- 
P. Longmire, INC-9, MS C345 

T. Andrade, INC-15, M S  G776 
T. Vergamini, HS-1, MS K487 

H. Lindberg, HS-3, MS 5566 

r r o q , e . *  (3- 5 1 - 4  dce- I J 

. 
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5. UNAVOIDABLE A D V E R ~ E  ENVIRONMENTAL EFFECTS 

Identification of the actual or potential unavoidable adverse environmental effects arising from 
the continued operation of LASL must reflect a subjective value judgment. For purposes of t h i s  smmary, 
only the major results of Laboratory operations i n  the categories of resource consumption, release of 
effluents, and preemption of alternative land uses are included. The potential for accidents is 
another unavoidable environmental risk. Adverse effects are taken to  include those increments o f  
consuption or releases or comnitments attributable t o  Laboratory operation that might  be considered 
adverse to  a t  least some interests, even i f  there are no measurable or discernable influences on the 
human Population or biota of the area. 

by the Laboratory and i n  the surrounding cmuni t i e s ,  are unavoidable, given continued operation. 
Such uses preempt other uses of such resources. 

6 3  6 The annual Laboratory-related use of water amounted to  approximately 2.3 x 10 m (608 x 10 gal) 
i n  1976. (The ERDA water system suppl ied 4.3 x 10 m (1.1 x 10 gal)  to  the local comunities.) 
Water use from the underground aquifer is  managed so t h a t  the resource is apparently fully renewable 
and is  well w i t h i n  the legal water rights limits that are designed to  prevent adverse to  effect on 
other water users i n  the Rio Grande Basin. The existing water rights would permit withdrawal of about 
20% more water. 
water conservation, some opportunities for further conservation exist, including mandatory rationing 
should i t  be necessary. 

The annual Laboratory-related consuption of energy totaled approximately 5.6 x 1015 joules (5.3 
x IO1' BTU) as a source energy. 

6 3  9 3  and the local combustion of approximately 89 x 10 m (3.1 x 10 f t  ) of natural gas for direct heating 
or generation of steam or electricity. 
results indicate a potential for savings of about 20% over projected consumption by 1985 depending on 
the effectiveness of required investments. 
use results i n  a release of pollutants. The local releases, principally oxides of nitrogen because 
the major fuel i s  natural gas, are well w i t h i n  s tate approved limits and produce no discernable impacts. 
The remote release of pollutants attributable to Laboratory electricity consumption occur primarily i n  
the Four Corners region (see Section 4.3.2) and are not w i t h i n  the direct control of DOE. 

plants is an unavoidable result of continued operation. 
environmental surveil lance program and special ecology studies indicates these releases result i n  
impacts that are neither large nor significant. 

NPDES permits. 
conceptual design i s  underway to  upgrade the required faci l i t ies .  
permits are s t i l l  being worked out w i t h  EPA. 
essentially dry through most o f  the year, and none of the water i s  used for municipal supply or 

The use and consumption of natural resources including water and fuels for energy, both directly 

6 3  9 

This would not cause drawdown of the water table. In addition to  present efforts a t  

6 This total includes approximately 206 x 10 kwh of purchased electricity 

A major energy conservation study is underway, and preliminary 

In addition to the consumption of fossil fuels, the energy 

The release o f  some pollutants i n  l i q u i d  and airborne effluents from LASL faci l i t ies  and treatment 
Present knowledge derived from the routine 

Releases from sanitary sewage treatment faci l i t ies  are a l l  w i t h i n  the interim limits of current 

The conditions o f  the f i n a l  NPDES 

. 
Some of the effluents do not meet a l l  EPA regulatfons for secondary treatment, but 

The canyons into which the effluents are discharged are. 
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recreation. Since present practices do not appear to  be overloading natural assimilative capacity, 
the costs of additional technology will probably not help avoid any adverse impacts but will draw 
resources away from situations where real improvements could be made. 

Industrial effluents are discharged a t  about 100 locations on the Laboratory s i te ,  including many 
of which are once-through cooling water or cooling-tower blowdown.. Applications for NPDES permits for 
many of these are now in process, and others will be eliminated through procedural changes. Most such 
releases have resulted i n  minor impacts such as increases i n  total dissolved solids content of shallow 
a1 luvial aquifers. 

trace levels of radioactivity and are discharged into canyons on the.Laboratory s i te .  The concentrations 
of radioactivity are well below Concentration Guides '-Io2 for water suitable for dr inking  (see Section 
4.1.1). 
Practicable. These releases will continue for a t  least several years. However, planning is underway 
to  implement a major upgrading of the Central Waste Treatment Plant that through improved processing 
and ultimate evaporation of the final effluent w i l l  eliminate a t  least 90% of present radioactively 
contaminated l iqu id  effluent. 
processing faci l i ty  will probably be nearly phased out when the new Plutonium Processing Facility 
becomes operational. The elimination of discharge from the Central Waste Treatment Plant will also 
reduce the nonra'dioactive pollutants, notably nitrates and fluorides, that have altered the chemical 
qua l i t y  of water i n  the shallow canyon aquifers. 

adverse effects on canyon ecosystems. As mentioned previously, S t  is anticipated that release o f  
liquid effluents containing pcllutants will cease w i t h i n  a very few years to  comply w i t h  anticipated 
federal regulations. 

the effect of these releases i n  terms of added radiation dose received by the local' population is 
small. 
Sectjon 4.1.3). 
The total dose to  the population of 17,700 i n  Los Alamos County i s  estimated to  be approximately 4.1 
man-rem, essentially a l l  attributable to  tritium, 41Ar, "C, 13N, and I5O. 
the estimated 2,570 man-rem attributable to  natural background. 
to  increase these levels. 

guidelines, there are continuing efforts to  reduce airborne releases as much as i s  feasible w i t h i n  
technological and economic limits. 
of more than 200 over the las t  five years by improvements to  a i r  f i l t ra t ion systems. 

dose, estimated a t  less than 1 mrem/year, t o  people who regularly drive on the two DOE-controlled 
access roads t h a t  traverse the Laboratory site. 

a 

As shown i n  Section 3, treated effluents from the twd industrial waste treatment plants contain 

They are i n  conformance w i t h  WE requirements that releases of radioactivity be as low as 

The smaller waste treatment plant that serves the present old plutonium 

' 

To date, environmental monitoring of l i q u i d  effluents released i n  canyon areas has not shown any 

Atmospheric release of airborne effluents includes some radioactivity (see Section 3.3.3) , but  

The maximum potential dose a t  a Laboratory border is estimated to  be about 22 mrem/Yr (See 
T h i s  is less than 15% of the natural background, which averages about 153 mremlyr. 

This i s  less than 0.2% of 
Projected operations are not expected 

Even though  the atmospherlc radioactivity has been a small fraction of the breathing a i r  Concentration 

As an example, releases of plutonium have been reduced by a factor 

Penetrating radiation from accelerators and the Critical Assembly Facility may contribute a small 

. .  
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I '  I- 

I 

Some may consider the near-wilderness area placement of a major faci l i ty  such as LASL to  be an 
adverse impact because i t  precludes alternative' land uses, largely on aesthetic grounds. The isolation 
i tself  was a major requirement for the original operation of Los Alamos and continues to  mitigate the 
Potential for risk from sane types of accidents. 

future, excluding alternative land uses. T h i s  is necessary for reasons o f  security, safety, and 
contiguous land use. The exclusion is a mitigating measure that protects the public from the po- 
tentlal hazards of exposure to  radioactive contamination, dangerous test activities such as high 
explosive detonations, and potential risks from accidental releases. Some people, such as hikers, 
campers, and hunters, may consider this an adverse environmental condition that prevents their access 
to  areas generally acknowledged to  be beautiful and rich i n  game and other resources. However, the 
Laboratory is  not a unique area; similar landscape and opportunities for recreation are avilable i n  
the Bandeller National Monument and nearby Forest Service lands. Also, the exclusion policy has 
preserved much of the reservation i n  the character of a wildlife refuge, as attested to  by the variety 
and density of fauna i n  the area. Some lands used for catt le grazing i n  pre-Laboratory days are 
regaining carrying capacity for a variety of wildlife. 

Loss of habitat through faci l i ty  development may occur, contingent upon programnatic emphasis. 
The effect of these losses can be tempered by land-use piactices attuned to  wildlife considerations. 
The ecological studies currently underway w i l l  be instrumental i n  providing much of the information 
required to insure land-use practices that optimize wildl i fe  aspects. Site clearing, if properly 
located and implemented, will create favorable edge effects that offset wildlife habitat losses caused 
by the facil i ty.  
free movement of wildllfe. The continued restricted access and prohibition of hun t ing  on-Laboratory 
lands will also serve i n  tempering habitat loss caused by facility development. The lack of hun t ing  
and generally low human presence i n  large areas of the Laboratory will continue to  benefit species 
t h a t  are intolerant of human disturbance. 
for  assessing Laboratory impacts on cri t ical  habitat, reproductive performance, movements, and denslties. 
Mitigating efforts relative to  mule deer will be carmencurate w i t h  our ability to  define and assign 
importance to  the various impacts. 

The endangered species are particularly important (see Section 3.1.4). 
a l l  endangered species w i t h i n  the Laboratory will continue. 
their habitats, i n  accord w i t h  the Endangered Species Act of 1973 (P .L .  93-205. 07 stat .  884). 
addition, a complete biotic inventory is currently being made of the environs to  identify and characterize 
ecosystem components so that a comprehensive land-use plan may be developed. 
w i t h  the U.S. Forest Service. The coordinator position that was recently established by contract w i t h  
the Los Alamos Area Office of the DOE to provide forest management consultation to DOE and its contractors. 

The expanded environmental monitoring program i n  conjunction w i t h  ecological studies insures a 
comprehensive view of chemical waste distributions throughout the Laboratory and adjacent region. 
Special emphasis has been given to  sampling from trophic' levels leading to  man to insure compliance 

Continued operation of LASL requires dedication of the present Laboratory lands for the foreseeable * 

Consideration will be given to  alternatives to barriers such as fences to  insure 

Continuing studies on mule deer w i l l  provide information 

LASL performs the role of custodian of wildlife upon I t s  environs and is responsible for: i t s  welfare. 
. Efforts to  identify and Protect 

Precautions are being taken t o  preserve 
In 

Close liaison is maintained 
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w i t h  e x i s t i n g  r e g u l a t i o n s  and t o  i d e n t i f y  p o t e n t i a l  problem materials f o r  which r e g u l a t i o n s  do not 
e x i s t .  Ongoing studies i n  t h e  t rea ted-was te  rece iv ing  a r e a s  of .canyons a r e  providing infonnat ion  on 
ways t o  cont ro l  chemical d i s t r i b u t i o n s  through planning for dra inage  and e r o s i o n  i n  site c o n s t r u c t i o n  
a c t i v i t i e s .  In-house rev ieu  of p lans  and EIS's f o r  new f a c i l i t y  c o n s t r u c t i o n  i n s u r e  t h a t  compliance 
w i t h  these needs i s  a t t a i n e d  whenever possible. I t  has always been and'will cont inue  t o  be a f e a t u r e  
of Laboratory o p e r a t i o n s  t h a t  the enviaonmental q u a l i t y  be well w l t h i n  the l e g a l  requirements. 

i c a l  ruins .  Because of the n a t u r e  of e a r l y  Indian  s e t t l e m e n t s  on the P a j a r l t o  P la teau ,  it I s  o f t e n  not  
possible t o  f i n d  a c o n s t r u c t i o n  zone t h a t  c o n t a i n s  no traces o f  early occupation. Many of the l a r g e r  
a n c i e n t  sites a r e  surrounded by small one- and two-roan r u i n s  and small middens. With the LASL Archae-. 
o logica l  Map a s  a gu ide  for engineers  and p lanners  for s i t i n g  new f a c l l i t i e s ,  major c l u s t e r s  of Indian  
r u i n s  can be avoided and sa lvage  excavat ions minimized. When i t  is  necessary t o  proceed n i t h  the 
c o n s t r u c t i o n ,  sa lvage  archaeology is done t o  g a i n  a s  much infonnat ion  as possible about  the Indian  
s i te  before  i t  is destroyed. Future de termina t ions  of importance and salvage archaeology w i l l  be e 

conducted i n  accord w i t h  new r e g u l a t i o n s  e n t i t l e d ,  'Protect ion of Historic and Cul tura l  Properties," 
36CFR800, e f f e c t i v e  March 1 , 1979. 

mi t iga ted  or improved a t  r e l a t i v e l y  low c o s t  without  impair ing the opera t ion  of the Laboratory. New 
f a c i l i t i e s  a r e  now r e c e i v i n g  more a t t e n t i o n  on an a e s t h e t i c  and a r c h i t e c t u r a l  design b a s i s  t h a n  has  
been t y p i c a l  of pas t  structures; the National S e c u r i t y  and Resources Study Center  i s  an example. 
However, structures will remain b a s i c a l l y  u t i l i t a r i a n  t o  keep costs as low a s  prac t icable .  

effect of the LASL operat ions.  The adverse p o s s i b i l i t i e s  a r e  l a g e l y  due t o  the,long-term commitment 
of  d i sposa l  a r e a s  t o  t h a t  use because of the long h a l f - l i v e s  and t o x i c i t i e s  of some of the r a d i o a c t i v e  

2 m a t e r i a l s .  Approximately 0.2 km (50 a c r e s )  of land a r e  dedica ted  t o  s o l i d  r a d i o a c t i v e  waste  bur ia l  
w i t h i n  the Laboratory boundaries. There a r e  no known adverse effects o f  present o r  p a s t  s o l i d  waste  
d isposa l  p r a c t i c e s , . a s i d e  fran the land use, which precludes most a l t e r n a t i v e  s u r f a c e  uses. 
geologic  c h a r a c t e r i s t i c s  of the Los Alamos a r e a  appear t o  be among the most suitable for the long-term 
confinement of these p o t e n t i a l l y  hazardous mater ia l s .  Continuing s t u d i e s  a r e  designed t o  i d e n t i f y  any' 
d e f i c i e n c i e s  and problem a r e a s  so t h a t  necessary m i t i g a t i n g  a c t i o n  can be taken. 
a l though focusing.  on t h e  immediate s i t u a t i o n ,  have p o t e n t i a l  a p p l i c a b i l i t y  t o  r a d i o a c t i v e  solid waste  
d isposa l  problems t h a t  may a r i s e  i n  o t h e r  loca t ions .  Some revege!ation of a r e a s  disturbed f o r  waste 
b u r i a l  has been i n i t i a t e d  t o  reduce the s u r f a c e  impact of such operat ions.  

p o l i c i e s  and d e c i s i o n s  on f u t u r e  modi f ica t ions ,  improvements, and pro jec ts .  As p a r t  of the eva lua t ion  
procedure, a p p r o p r i a t e  groups w i t h i n  the Health Div is ion  review plans and s p e c i f i c a t i o n s  for a l l  
proposed p r o j e c t s  t o  ensure  minimal acc ident  p o t e n t i a l  and envi ro tpenta l  impact. 'Any h i g h - r i s k  opera- 
t i o n  w i t h  acc ident  o r  environmental impact p o t e n t i a l  requires prepara t ion  of a fonnal Safe ty  Analysis  
Report and t h e  development of w r i t t e n  Standard Operating Procedures before  i t s  i n i t i a t i o n .  

As new f a c i l f t i e s  a r e  t i u i l t  a t  LASL, some o f  them w f l l  i n e v i t a b l y  be I n  t h e  v i c i n i t y  of  archaeolog- 

The LASL Sketch Master P lan  will i n c o r p o r a t e  a number of ways i n  which some visual  impacts can be 

Disposal of s o l i d  r a d i o a c t i v e  waste  may well be the most s i g n i f i c a n t  unavoidable and adverse 

The 

The studies themselves, 

- 

LASL management inc ludes  environmental impacts as a major element i n  eva lua t ing  and e s t a b l i s h i n g  
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Construction presents c e r t a i n  dnavoidable and o f ten  adverse short-term impacts such as noise, 
dust from land preparation and earthmoving, addi t ional  t r a f f i c ,  and visual changes. Some of these 
e f f e c t s  are temporary and terminate with the  completion o f  the  structure, other impacts such as 
Increased t r a f f i c  load fo r  permanent employees and visual changes .are more prolonged. 
design process are e f f o r t s  t o  an t ic lpa te  special problems. Most of t h l s  i s  accomplished through an 
ongoing Q u a l i t y  Assurance Program t h a t  Includes review o f  plans by various engineering and technical 
groups such as t h e  Environmental Studies Group. Revlew considerations include s t ruc tu ra l  and opera- 
t i o n a l  s u i t a b i l i t y  f o r  accomplishment o f  t h e  mlssions, adequate heal th  and safety protection, 
compat ib i l i t y  w i t h  environmental protection, r e l i a b i l i t y  and cont inu i ty  o f  operations, and decontami- 
na t ion  o r  s i t e  res to ra t ion  o f  obsolete f a c i l i t i e s .  I f  there i s  a question with respect t o  environnental 
impacts, an environmental assessment I s  prepared and submitted f o r  DOE determination as t o  t h e  need f o r  
an environmental impact statement. I f  i t  is.  c lear  t h a t  t h e  act ion w i l t .  requfre an environmental impact 

statement, it i s  prepared p r i o r  t o  i n i t i a t i n g  the  action. 
A number o f  other specif ic mi t iga t ing  actions, underway o r  proposed, have already been discussed 

i n  other sections. Summarily, t h e  most important o f  these are: (1) development o f  a LASL Master Plan 
t o  govern fu tu re  Laboratory land use; (2) improvements i n  l i q u i d  waste treatment t o  ef fect  greater 
removal o f  r a d i o a c t i v i t y  and improve general chemical qual i ty  ; (3)  improvements i n sol i d  waste 
management inc lud ing volume reduction and evaluation o f  the  adequacy o f  past practices; (4) improvements 
i n  gaseous waste treatment inc lud ing addi t ional  HEPA f i l t e r i n g  and controls on t r i t i u m  releases; (5) 
addi t ional  secur i ty  measures especia l ly  r e l a t i n g  t o  nuclear materials; (6) improvements i n  t h e  f i r e  
p ro tec t ion  system aimed a t  f u r t h e r  r i s k  reduction; (7) construction o f  a new plutonium f a c i l i t y  
consistent w i t h  more s t r ingent  safety standards; and (8) county-wide mapping o f  archaeological s i t e s  
t o  ensure preservation o f  unque s i t e s  and adequate archaeological salvage and study o f  those areas 
where preservation and development conf l i c t .  

In tegra l  t o  t h e  

. 

* 

I ’  
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6. IRREYERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 

I 
Rela t ive ly  few commitments o f  resources a t  LASL are absolutely i r r e v e r s i b l e  and i r re t r ievable.  

However, f u e l s  f o r  energy production, most const ruct ion materials, and other consunables used in the 
operation and maintenance o f  the research f a c i l i t i e s  are i r re t r ievable.  Water consunption i s  deta i led 
i n  Section 4.1 .l. The other tesources consuned were discussed i n  Section 4.1.6. In a less  tangib le  
but  equally rea l  way, t h e  hman resources invested i n  establ ishing the Laboratory and i t s  many research 
programs also-represent an i r r e t r i e v a b l e  commitment. A t  the present leve l  of a c t i v i t y ,  t h i s  i s  about 

7700 man-years per year. 
A special enphasis on conservation of resources used i n  the operation o f  the  Laboratory, s t a r t i n g  

i n  the f a l l  o f  1973, e f fected a savings i n  energy usage 'of e l e c t r i c i t y  and natural gas. A major energy. 
conservation study now i n  progress has i d e n t i f i e d  a potent ia l  f o r  energy savings o f  up t o  20% by 1985. 
Although energy conservation i n  the Laboratory i s  considered mandatory, no d i r e c t  cont ro ls  have been 

' 

placed on community uses o f  e l e c t r i c i t y  and natural gas. Voluntary e f f o r t s  i n  the canmunity d i d  reduce 
ra tes  o f  increase i n  usage i n  sp i te  o f  new home construction and population growth. Water conservation 
has also been encouraged. The water leve l  drawdowns are not considered i r r e v e r s i b l e  o r  i r r e t r i e v a b l e  
because withdrawal rates are w i t h i n  natural rates o f  recharge. 

Other commitments o f  resources may be i r r e v e r s i b l e  and i r r e t r i e v a b l e  depending on assumptions 
about econanics and technology. As discussed i n  r e l a t i o n  t o  t radeof fs  between short-term uses and 
long-term product iv i ty ,  most o f  the present commitments o f  land resources are not absolutely i r r e v e r s i b l e  
and i r re t r ievab le .  Bui ldings have been and presunably could be decontaminated and removed if other 
uses f o r  the occupied land areas were considered s u f f i c i e n t l y  important. Such decommissioning i t s e l f  

would represent considerable cost and the i r r e v e r s i b l e  and i r r e t r i e v a b l e  investment of t ime and energy. 
Unless extremely pressing a l t e r n a t i v e  uses are found f o r  the s i te ,  i t  i s  u n l i k e l y  t h a t  rrholesale renoval 
o f  structures could be economically j u s t i f i e d .  Within that perspective, most o f  the  present land uses 
f o r  structures would have t o  be considered i r revers ib le .  

Careful consideration must be given t o  land areas t h a t  have l o w  l e v e l s  o f  rad ioact ive or  chemical 
contamination such as the dynamic t e s t  areas and the three canyon areas described i n  Chapter 3. These 
locations are within the contro l led areas o f  the  s i te ,  and under present operating practices they 
present no known safety  o r  heal th  hazards. However, before the areas could be released f o r  unrest r ic ted 
a l te rna t ive  uses i t  would probably be necessary t o  accomplish decontamination i n  order t o  be conservative. 
This could be cost ly ,  depending on the degree of decontamination deemed necessary. Other areas w i th  
higher leve ls  o f  contamination, o r  presenting severe engineering problems, would requi re much l a r g e r  
investments. 
would have t o  be formulated and implemented t o  permit unrest r ic ted access. Or ,  i t  nould also be reasonable 
t o  consider these areas fo r  r e s t r i c t e d  uses A e r e  the low-level contamination presents no problem. 

considered i r r e v e r s i b l y  and i r r e t r i e v a b l y  committed t o  tha t  use. Obvious exceptions are those areas 
used f o r  re t r ievab le  rad ioact ive waste storage. 
grounds are considered favorable f o r  storage o f  rad ioact ive and hazardous chemical wastes. 

If present operations i n  these areas are discontinued, plans f o r  adequate decontamination 

Most o f  the  areas used f o r  s o l i d  rad ioact ive and hazardous chemical waste bur ia l  must probably be 

The near surface conditions a t  Los Alanos bur ia l  
The present 
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land area involved is about 200,000 m2 (50 acres). An additional 30 acres has been designated for this 
purpose if required. 
radionuclides, may enable LASL to transfer wastes in storage and thus reduce or eliminate such local 
comni tments. 

probably occur in the future. 
construction. 
keeping with the provisions of Federal regulations. The now completed archaeological site evaluation 
and mapping will make'it possible to avoid disturbing any significant sites in the future or Will 
assure that adequate studies and excavation are conducted before construction. Small areas have had 
their topography altered by excavation for foundations and access so that it would be impossible to 
restore the original conditions by any practical means. However, none o f  these irreversible changes 
are considered envi ronmental ly significant. 

No irreversible or irretrievable changes are known or thought to have occurred in the Overall 
ecological patterns of the area as a result of the existence of the Laboratory and the adjacent comnunities. 
Some land has been removed from wildlife habitat because of the presence of structures, but other land 
previously used for grazing has been returned to more natural vegetation conditions capable Of Supporting 
a wider range of wildlife. 

Future long-term waste management repositories, particularly for transuranic 

As described earlier, other minor irreversible carmitments of resources have occurred and will 
Also, some minor archaeological sites have been destroyed as a result Of 

Salvage archaeological studies have been conducted at important or extensive Sites in I 
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7. RELATIONSHIP OF PROPOSED ACTION TO LAND-USE PLANS, POLICIES, A h  CONTROLS 1 

I 

r The natural physical resources o f  the  Laboratory s i t e  are f i n i t e ,  and many are nonrenewable. The 
111 km2 (27,500 acres) o f  the  LASL reservat ion i s  constrained because of contiguous land use and 
characterist ics. Such considerations requi re the assunption t h a t  current  land resources must s u f f i c e  
fo r  the foreseeable f u t u r e  o f  the  Laboratory. S t r i c t  procedures are followed a t  LASL t o  protect  and 
preserve preColumbian Ind ian 's i tes i n  confonnance w i th  federal and s ta te  laws regarding archaeological 
and h i s t o r i c  sites. Since the LASL reservat ion does not contain any prime agr icu l tu ra l  land, there i s  
no primary impact i n  c o n f l i c t  w i th  federal or state laws. Adjacent Indian lands requi re review and 
compliance with the Native Religious Freedom Act, PL95-341. 

other resources t o  accommodate proportionate community populat ion growth. 

dedication o f  land t o  t h a t  use. There i s  not  now s u f f i c i e n t  nor adequate housing i n  the County t o  
accommodate the present employment leve l ,  and it appears t h a t  the t r a d i t i o n a l  housing shortage w i l l  
become more acute. 
boundaries are adequate f o r  a t o t a l  populat ion o f  26,000, a 642 increase over the 1976 population. 
Other developable reserve lands m o l d  a l low f o r  another 5,000. This w u l d  mean an increase in  the 
percentage of res ident ia l  and commercial land i n  propor t ion t o  the other land use categories, and a 
decrease i n  the percentage>of t h e  government and general welfare and community service categories. 
Although th is  would e n t a i l  a notable decrease i n  the amount o f  open space, the  general welfare and 
cmmunity serv ice proport ion o f  t h e  t o t a l  urbanized area would s t i l l  be a minimun o f  26%. Basic u t i l i t y  
resources are s u f f i c i e n t  f o r  any projected fu tu re  time. Additional water r i g h t s  f ran the Bureau of 
Reclamation's San Juan-Chama Diversion Pro ject  were negotiated i n  1976 and w i l l  be s u f f l c i e n t  f o r  
twenty years. The County has a basic design f o r  f u t u r e  growth t o  a t o t a l  population o f  31,000 I n  the 
form of the  Comprehensive Plan f o r  Los Alanos adopted i n  1963. 
o f  the plan was completed i n  1976. 'Other land use planning too ls  f o r  Los Alanos County include the 
Zoning P1 an, the Subdivision Regulation; and the Bui ld ing Codes. 

impact o f  the  Laboratory's operation can not  be accurately predicted. The main impacts o f  fu tu re  
growth and developnent i n  northern New Mexico w i l l  focus on water a l loca t ion  and land use. LASL's 
growth w i l l  cont r ibute a small propor t ion o f  t h e  population pressures f o r  subdivision development. The 
present trends towards increasing urbanization, changes i n  land use patterns, and rSsing land prices 
can be expected t o  continue. As i n  Los A l a o s  County, there  i s  a shortage o f  housing throughout the 
northern New Mexico region. 

there i s  a large amount o f  land, i t s  use i s  severely l i m i t e d  by factors o f  topography, water a v a i l a b i l i t y ,  
and ownership. Often decision-making and coordination i s  beyond loca l  control.  
pressures have resul ted i n  an increased awareness o f  the  necessity o f  land-use controls. 
use concerns center on the adverse e f f e c t  o f  overpopulation i n  areas with sens i t i ve  ecological systems 
such as forests  and r i v e r  basins, which are the most desirable f o r  developnent. 
o r  regional land-use pl  anning authority. 

A secondary impact consideration o f  USL growth and expansion i s  the  a v a i l a b i l i t y  o f  land and 

The most obvious impact induced i n  the community i s  a need f o r  more housing, and concoqitant 

Ex is t ing land provisions f o r  res ident ia l  housing within ex is t ing  community 

A major County-nide review and updating ' 

The impact o f  f u t u r e  res ident la l  development i n  other areas o f  northern New Mexico as a secondary 

Likewise, land i s  a l i m i t e d  resource i n  northern New Mexico as i n  Los Alanos County. Although 

Increased population 
Present land- 

There i s  no s tate land 

\ 
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The high percentage o f  federa l -wned lands i n  nor thern  New Mexico and the p o l i c y  of r e t a l n i n g  land 
i n  federa l  ownership, such as  the LASL r e s e r v a t i o n ,  has an impact on regional  land use. However, the 
LASL s i te  r e p r e s e n t s  o n l y  1% of the  federal-wed l a n d s  i n  the region. Large s c a l e  changes i n  land 
ownership or'use can not  be a n t i c i p a t e d .  Federal emphasis is on improved management of land.  C o n f l i c t s  
a r i s e  from land ad jacent  t o  expanding communities such as Los Alamos t h a t  p lace  demands on federa l  
land. Developnent may be i n  s t rong  c o n f l i c t  w i t h  the land-use planning of the federa l  agencies. 
smmary,  populat ion pressures on f e d e r a l  land can r e s u l t  i n  increas ing  i n t e r a c t i o n  by federa l  agencies  
and municipal  and county goverrments i n  eva lua t ing  and support ing land-use policies. Lack of a u t h o r i t y  
and over1 applng j u r i s d i c t i o n s  will further impede the d w e l o p n e n t  of comprehensive growth management 
p o l i c y  i n  the northern New Mexico region. 

payments t o  Los Alamos County a r e  a form of compensation f o r  loss of property-tax revenue. 

i n  urbanizing a r e a s ,  and may be slowing the rate of developnent i n  r u r a l  areas .  

Department of Housing and Urban Developnent. A l l  of the Indian pueblos have a l s o  completed comprehensive 
plans. The Fanners Home Adminis t ra t ion has  d r a f t e d  water  and sewer studies for many o f  the smal le r  
camunities i n  the region. The S t a t e  Engineer Office and the New Mexico Department of Development 
have each prepared County and Community Profile Series for  each county i n  the region t h a t  a r e  va luable  
economic and water  resource planning tools. 
and Albuquerque a r e  among the communities t h a t  have developed Sec t ion  201 Wastewater F a c i l i t y  Plans 
under the US Environmental P r o t e c t i o n  Agency and the New Mexico Envi romenta l  Improvement Division. 

LASL has  cooperated w i t h  neighboring Indian Pueblos w i t h  regard t o  any a c t i v i t i e s  o r  planned 
a c t i o n s  h i c h  mibht  in f luence  ad jacent  lands.  

Los Alamos County i s  a member of t h e  North Central  New Mexico Economic Developnent District, 
along w i t h  Rio Arr iba,  Taos, Mora, and Santa Fe count ies .  T h i s  o rganiza t ion  is  a l s o  known a s  the 
Northern a rea  P1 anning Organizat ion and performs var ious  regional  planning and coord ina t ion  efforts. 
Sandoval and B e r n a l i l l o  County a r e  members of  a p a r a l l e l  o rganiza t ion ,  the Mjddle Rio Grande Council 
of Governments. The S t a t e  Engineer Office a l s o  is a c t i v e  i n  reyi.ona1 planning. 

District. The e n t i r e  northern New Mexico reg ion  is a Soil Conservation Serv ice  Adminis t ra t ive Area, 
and a l s o  p a r t  o f  the Four Corners Economic Development Region. 

In 

Another land-use i s s u e  i n  northern New Mexico is the revenue from federal lands. DOE'S a s s i s t a n c e  

Land- t i t l e  d i s p u t e s  have sometimes prevented the aggradat ion of tracts of land  of developable  size'  

Several communities have f i n i s h e d  federal-funded comprehensive land-use p lans  through the US 

' 

Los Alamos County, the  cities of Santa Fe, Espafiola, Taos, 

' 

Los Alamos and Santa Fe c o u n t i e s  are members of the Santa Fe Pojoaque Natural Resource Conservation 
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8. RELATIONSHIP BETWEEN SHORT-TERM USES AND LONG-TERM PRODUCTIVITY 

Efforts at LASL are dedicated to improving and guaranteeing the nation's long-tern productivity. 
Weapons research aids in assuring the national defense dedicated to preserving its position as a strong 
and independent world leader. Energy technology research is a foremost example o f  contrlbutions 
toward improving efficiency of resource use and developing new energy resources to assure a secure 
future and improved quality of'life. Biomedical research contributes to the alleviation and better 
treatment of diseases such as cancer. The Laboratory's use of resources must be considered in this 
perspect i ve. 

Short-term uses of the local envimnment for the operation o f  LASL do not generally preclude 
alternative future uses. For the purposes of 'this analysis, short-term is defined as the time that the 
Laboratory has existed and the projected lifetimes of its structures and facilities. During this 
period alternative uses of resources are precluded. 
resources, and the investment of human and economic resources. 

alternative uses. It has been Laboratory practice to decontaminate and decomnission excess or obsolete 
facilites. 
the rededication of the land to comnunity use. The decontamination and decmissioning of all existing 
Laboratory facilities could be carried out, but only with a large investment of human, material, and 
economic resources. This investment could be minimized by continuing the process of decontaminating as 
necessary and redirecting the basic facilities to other uses. 

unrestricted alternative uses. 
natural state,. it is likely that in the foreseeable future economic and practical considerations would 
indicate a limited decontamination effort, one that will assure that remaining low levels of contamination 
present no safety or health hazards. 

waste treatment plants and the roughly 0.2 kin (50 acres) in various sites used for solid radioactive 
waste burial, also present contamination problems for unrestricted future uses even though the ?eve?s 
present no health or  safety problems under present operational practices. 
where low levels of radioactive materials have been adsorbed from the treated effluent flows could be 
removed and transferred to solid waste burial. The sediments that might require removal are confined 
to a few hundred meters downstream from the outfalls; at greater distances the levels of radioactivity 
are low enough that they pose no problem to any unrestricted uses. The solid waste burial areas could 
be considered for return to unrestricted alternative uses only after expenditure of large Sums of money 
because o f  the presence of quantities of pbtentially hazardous materials. 
disposal sites are possible, such as the two now paved over. and used as parking areas. The main site, 
on Mesita del Buey, and others with relatively high amounts o f  radioactivity in them, will be maintained 
under appropriate controls for the foreseeable future to preclude uses that might involve excavation or  
significant introduction of water. 

Basic uses include comnitment of land and natural 

land used for structures housing nuclear research facilities can be, and has been, returned to 

A prime example is the removal of structures used in the early effort of World War 11, and 

Land use for explosive testing would require decontamination before it could be considered for 
Although it is theoretically possible to return such land to a near 

Such an approach was taken in the previous cleanup Operations. 
Waste disposal areas, including zones in the canyons near effluent outfalls for radioactive liquid 

2 

The canyon alluvial sediments 

Some other uses of certain 
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Some short-term uses o f  resources such ds non-renewable fue l  and mineral resources involved i n  the 
construct ion and operation o f  the research f a c i l i t i e s  must be considered an 4nvestment i n  long-term 
nat ional  product iv i ty.  Such consumed resources would not ma te r ia l l y  af fect  the present nat ional  p r e  
d u c t i v i t y  if applied t o  manufacturing, f o r  example. However, i f  they contr ibute t o  reaching some o f  
t he  research nat ional  goels, such as continued secur i ty  and greater s e l f  suf f ic iency i n  energy, the 
po ten t i a l  benef i ts  could be substantial. 

managed so tha t  current use o f  water i s  renewable and w i t h i n  the  l i m i t s  o f  natural  recharge. The 
preservation o f  much o f ' t h e  land area i n  near-wilderness s ta te  by exclusion o f  t he  publ ic  makes v i r t u a l l y  
any future use possible i f  and when i t  i s  no longer'needed f o r  secur i ty  and isolat ion.  The re tu rn  o f  
other areas t o  more natural  vegetation by e l iminat ion o f  grazing has resul ted i n  increased carry ing 
capacity f o r  w i l d l i f e .  

Continued operation o f  t he  Laboratory, inc lud ing proposed expansions, w i l l  not change the  qual i t a -  
t i v e  nature o f  short-term uses o f  t he  environment and natural resources. There w i l l  be some addi t ional  
land committed t o  structures, and there w i l l  be some addi t ional  consumption o f  fue l  and other mater ia ls 
f o r  construct ion and operation. The ex i s t i ng  solid-waste disposal areas should s u f f i c e  f o r  ant ic ipated 
operations f o r  a t  least  two decades. The canyon areas receiv ing e f f l uen t  from radioact ive l i q u i d  waste 
treatment plants w i l l  continue t o  receive low leve ls  (only a few percent o f  appropriate concentration 
guides) o f  contamination, but  a t  even lower than present leve ls  when proposed process improvements are 
incorporated. These canyons, w i t h i n  the contro l led areas o f  LASL, w i l l  continue t o  be used as study 
areas t o  provide knowledge about l ow  l eve l s  o f  radionuclides and t h e i r  in ter re la t ionships w i th  vegeta- 
t i o n  and animals i n  the loca l  ecosystems. Present leve ls  o f  contamination w i t h i n  the contro l led areas . 
are not deleter ious t o  heal th  o r  safety. The levels  are such t h a t  i f  i t  i s  deemed desirable i n  the 
fu tu re  t o  open the  areas t o  unrest r ic ted use, prudence may d i r e c t  the removal o f  some contaminated 
sediments w i t h i n  a few hundred meters o f  the e f f l uen t  discharge points. None o f  t he  canyon areas 
f u r t h e r  downstream i n  uncontrolled areas have ever had contamination a t  leve ls  o f  any concern f o r  unre-. 
s t r i c t e d  use. No fu tu re  operations are expected t o  add s i g n i f i c a n t l y  t o  such low-level, but  s t i l l  
measurable, amounts of rad ioact iv i ty .  

The short-term uses o f  environment and resources a t  LASL are considered minor i n  r e l a t i o n  t o  
potent ia l  gains i n  long-term p roduc t i v i t y  resu l t i ng  from research. 

Short-term uses o f  certain'resources preserve potent ia l  f u tu re  product iv i ty.  The main aqui fer  i s  

r 

'. 

. .  
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9. ALTERNATIVES 

This environmental impact statement has been prepared t o  support DOE'S decision with respect t o  

the  continuation o f  the  Laboratory's operation wlth some f u r t h e r  growth and evolut ion of research 
programs i n  new areas but  with a scope o f  a c t i v i t y  approxlmately the  same as present. The Laboratory's 

general mission and activi t ies.,  as described i n  d e t a i l  i n  Section 2.2, Current Missions and Act iv i t ies ,  
are ant ic ipated t o  remain essent ia l l y  t h e  same. Future direct ions, as deta i led i n  Section 2.3, are 
based on current project ions showlng a 3% annual increase i n  personnel a t  LASL. 

reasonable a l te rna t ives  i s  d i f fe ren t  than f o r  an e n t i r e l y  new project. The most reasonable a l ternat ives 
are those that would decrease the  actual o r  potent ia l  adverse envlronmental Impacts of current o r  
probable fu tu re  operation o f  the  f a c l l i t y .  The major categories o f  a l ternat ives Considered are: "no 
action," cessation o r  re loca t ion  o f  programs, modified fu tu re  trends, l i m i t a t i o n  o f  adverse Impacts, 
and i n s t i t u t i o n a l  alternatives. 
No Action 

change from present f a c i l i t i e s  and operations, w i th  the  consequence o f  no change i n  continuing environ- 
mental impacts. This also means no f u r t h e r  construction o r  decommissioning o f  f a c i l i t i e s ,  continued use 
o f  resources a t  current rates, no change i n  employment, and no change i n  the  general nature o f  work 
performed. Because o f  the  nature o f  work performed, i.e.. applied and basic s c i e n t i f i c  research, the 
a l te rna t ive  i s  not tenable f o r  more than a very short period. As phases o f  research are completed the 
work must change, frequently r e s u l t i n g  i n  changes i n  the  use of f a c i l i t i e s  and resources. The overa l l  
s ize  o f  the Laboratory employment could be held constant and no new bui ld ings constructed, permi t t ing 
research work t o  continue by modifying e x i s t i n g  f a c i l i t i e s  t o  accomnodate program changes. This course 
of act ion would lead t o  a l i m i t a t l o n  on t h e  types o f  research and produc t iv i t y  as f a c i l i t i e s  become 
t o t a l l y  obsolete. 

This no-action a l te rna t ive  can be considered t o  incur  a continuation o f  the  present environmental 
impacts i n  terms o f  land use, consumption o f  non-renewable resources, release o f  e f f luents ,  long-term 
commitment o f  waste disposal areas, and associated secondary impacts. There would be no improvement by 
m i t i g a t i o n  of impacts and there would be some impacts tha t  could become cumulatively larger, e.g. the 
anourrt o f  land committed t o  waste disposal. 
because i t  i s  bas ica l l y  incompatible w i th  the  objectives and pursu i t  o f  research and i t  would not 
permit the implementation o f  various plans t o  minimize environmental Impacts. 
Cessation Relocation Programs 

relocated, there could be reductions o r  changes i n  continuing environmental impacts. The discontinu- 
a t i o n  or re loca t ion  of a l l  research programs would make other uses o f  the s i t e  possible, though not 
necessari ly feasible. The discontinuation o r  re locat ion of some selected programs could r e s u l t  i n  
the  e l iminat ion o f  cer ta in  impacts associated w i t h  those programs. 

Since the  Los Alamos S c i e n t i f i c  Laboratory has been i n  operation more than 30 years, t h e  range of 

-- 
The no-action a l te rna t ive  (s ta tus quo) f o r  the  ex is t ing  L O ~  Alamos S c i e n t i f i c  Laboratory means no 

However, t h i s  no-action a l te rna t ive  may be unreasonable 

If the continuing and planned research programs were completely o r  p a r t i a l l y  discontinued o r  
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Complete cessation o f  a l l  research programs i s  not probable because o f  t h e i r  importance t o  nat ional  
po l i cy  and objectives. Complete cessation o f  research on nuclear weapons would reduce fu tu re  impacts 
and waste bur ia l  requirements. Research on nuclear weapons const i tutes a major po r t i on  o f  work a t  LASL 
and i s  an essent ia l  element o f  nat ional  security. Such work has a continuing nat ional  c m i t m e n t  by 
the Congress. Research on various energy tekhnologies, from' magnetic- and laser- fusion processes t o  
so lar  and geothermal sources and improved power transmission, a lso has a high nat ional  p r i o r i t y .  Thus, 
complete cessation o f  a l l  programs a t  LASL would r e s u l t  I n  some loss o f  research and development i n  
areas o f  nat ional  need. 

a t  the LASL s i t e  without t o t a l  l oss  o f  t he  benef i ts  o f  research. However, such re locat ion would not. be 
without cost. Small par ts  of current operations could be moved t o  other DOE laborator ies without 
expansion o f  t h e i r  f a c i l i t i e s .  But most research i s  c losely  t i e d  t o  major LASL f a c i l i t i e s  tha t  would 
have t o  be moved to, or reproduced at, other s i t e s  t o  permit continuation. Many o f  t he  special f a c i l i - .  
t i e s ,  such as the Meson Physics F a c i l i t y  (LAMPF), PHERMEX, and the tandem Van de Graaff, would be both 
d f f f i c u l t  and cos t l y  t o  re locate o r  rebui ld.  Research laboratories, t he  new Plutonium Processing 
F a c i l i t y ,  and the large o f f i c e  bu i ld ings could not be moved, ye t  have long remaining economic l i fe t imes.  
The cost of re locat ing or rebui ld ing f a c i l i t i e s  would be much higher than the o r ig ina l  cost. Addi- 
t i o n a l l y ,  the abandonment o f  many ex i s t i ng  f a c i l i t i e s  would incur  costs for .  decontamination before 
a l te rna t i ve  uses or costs f o r  demol i t ion and s i t e  restorat ion.  Decontamination i s  a painstaking and 
expensive process tha t  i s  not normally undertaken l i g h t l y  or before a f a c i l i t y  has reached the  end of .. 
i t s  economic l i f e t ime .  For example, a laboratory-wide planning e f f o r t  has ten ta t i ve l y  i d e n t i f i e d  nearly 
20 decontamination or decommissioning pro jects  t h a t  may be required i n  the next 10 years w i t h  an estimated 
t o t a l  cost o f  about $12 mill'ion. The object ives range from decontamination s u f f i c i e n t  f o r  a l ternat ive 
programmatic uses o f  ex i s t i ng  f a c i l i t i e s  t o  complete decommissioning and removal permi t t ing unrestr icted 
a l te rna t i ve  uses. Complete decontamination and decommissioning o f  the e n t i r e  physical. p lant  could run t o  
the hundreds o f  m i l l i o n s  o f  dol lars.  Some radioact ive waste disposal areas may be too cost ly .  t o  decontami- 
nate s u f f i c i e n t l y  t o  al low unrest r ic ted use. Exhumation technology would need t o  be.developed t o  assure 
su i tab le  decontamination of  b u r i a l  sites. A t  the new s i t e s  there would be environmental costs of new 
construct ion as wel l  as the resource consumption and e f f l uen t  dlscharges presently a t  Los Alamos. 
Thus, t h e  removal o f  LASL a c t i v i t i e s  t o  other iocat ions would merely t rans fe r  e n v i r o i e n t a l  costs t o  
other locations. Although reconstruct ion might lead t o  some reduced impacts a t  the new s i t e  i n  compari- 
son wi th  present opefations, t he  equivalent expenditure on improvements t o  the ex i s t i ng  s i t e  and f a c i l i t i e s  
would be more productive. 

re loca t i on  would be p a r t l y  dependent on the new uses o f  the ex i s t i ng  f a c i l i t i e s  and si te.  The advantages 
o f  re turn ing the s i t e  t o  i t s  former uses of small subsistence farms and ranches, and possibly a school 
or resort ,  a r e  dubious. The l i m i t e d  water supply precludes s ign i f i can t  ag r i cu l tu ra l  production. The 
So i l  Conservation Service does not consider the s i t e  t o  include any prime ag r i cu l tu ra l  land. Recrea- 

t i o n a l  opportuni t ies afforded by the Laboratory are already avai lable i n  surrounding Bandelier 
National Monument and Forest Service lands. 

Complete re1 ocation of a1 1 research programs would almost t o t a l l y  e l  i m i  nate envi romnental impacts 

a 

. .  

The benef i ts  derived from removal o f  research programs from Los Alamos by e i t h e r  terminat ion or 

The present economic base o f  Los Alamos County would be 
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removed, and most people i n  residence would probably have t o  move, r e s u l t i n g  i n  a ghost town. Removal 

o f  the Laboratory would delete a t  l eas t  $515 m i l l i o n  annually i n  personal incomes and other Lab-related 
expenditures from t h e  New Mexico economy. Addi t ional ly,  the environmental envelope f o r  radioact ive waste 
containment a t  LASL has been shown t o  be e f f e c t i v e  and safe (Section 3.3.3). The waste burden protect ion 
s u i t a b i l i t y  a t  f u tu re  a l te rna t i ve  s l t e s  I s  not known. 

I f  the s i t e  and f a c i l i t i e s  were decontaminated but not demolished there could be some a l te rna t i ve  
uses. Some types of  r e l a t i v e l y  l i g h t  industry might be able t o  use the f a c i l i t e s ,  although there are 
serious l i m i t a t i o n s  on water a v a i l a b i l i t y  and on t ranspor tat ion access that  would l l m i t  poss ib i l i t i es .  
There would probably be no fewer impacts o f  resource consumption, land use, and e f f l uen t  release, 
except release o f  small quant i t ies  o f  r a d i o a c t i v i t y  would cease and the r i s k  o f  accldent ia l  releases 
would be eliminated. I n  fact ,  many indust r ies might have a l a rge r  impact because o f  I ndus t r i a l  wastes 
and la rge r  consumption o f  energy and water. A change of employee composition could have a s ign i f i can t  
impact on the people l i v i n g  i n  the area. For example, a production industry could requ i re *  larger  

proport ion o f  s k i l l e d  workers but fewer s c i e n t i f i c  and engineering personnel , resu l t i ng  i n  d is locat ion 
of many present residents. 

An academic i n s t i t u t i o n  such as a moderate-size univers i ty  might use'some o f  the ex i s t i ng  f a c i l i -  
t i e s .  
equipment many changes would be required. The scattered layout o f  f a c i l i t i e s  would not be wel l  sui ted 
t o  the normal pat tern o f  un i ve rs i t y  interact ion.  There i s  i n s u f f i c i e n t  and inappropriate housing t o  
meet the needs of  a universi ty.  The environmental impacts would be s im i la r  t o  present conditions w i th  
the exception, again, o f  lesser o r  eliminated release o f  small quant i t ies  o f  rad ioact iv i ty .  The socio- 
economic costs and benef i ts  would not change drast ica l ly .  

However, the l oca t i on  i s  probably too iso la ted and most f a c i l i t i e s  are inappropriate f o r  a government 
center. Expanded res ident ia l  use would be predicated on greater employment opportuni t ies i n  Los Alamos 
than are present ly provided bfDOE operations. It i s  inconceivable t h a t  Los Alamos could funct ion as a 
res iden t ia l  suburb f o r  Albuquerque, the nearest commercial and indus t r i a l  center o f  any size, about 100 

road mi les (160 km) away. Some residents o f  Los Alamos do canmute t o  Santa Fe f o r  work. 
I n  short, a l t e rna t i ve  uses of  t he  s i t e  do not appear t o  be s i g n i f i c a n t l y  better. The removal of 

Laboratory programs from Los Alamos would mean a great economic loss i n  t e n s  of  f a c i l i t i e s  tha t  s t i l l  
have productive l i f e t imes  and a great loss of  human resources i n  t e n s  of  the many s c i e n t i f i c  teams 
assembled t o  conduct research. 
s i t e  and would probably r e s u l t  i n  no fewer or lesser environmental impacts. 

environmental impacts of  the current operations without complete loss o f  benefits. Without attempting 
t o  cover a l l  p o s s i b i l i t i e s ,  some o f  the most s ign i f i can t  programs o r  f a c i l i t i e s  i n  terms of  cont r ibut ion 
t o  current environmental impacts w i l l  be discussed b r i e f l y  as examples. 

o f  research programs carr ied out i n  the Chemistry and Metallurgy Research Building. .These airborne 
e f f l uen ts  have always been contro l led by f i l t r a t i o n  t o  meet appropriate guidelines, and t o t a l  quantit ies. 
have been substant ia l ly  reduced i n  recent years due t o  augmentation of  f i l t r a t i o n  systems. 

* 

However, because o f  the great proport ion o f  laboratory f a c i l i t i e s  and h igh ly  specialized research 

Other p o s s i b i l i t i e s  include a governmental administrat ive center o r  expanded res ident ia l  use. 

Any a l te rna t i ve  uses would require considerable cost t o  recondi t ion the 

The terminat ion o r  re locat ion o f  selected programs o r  f a c i l i t i e s  could reduce o r  el iminate some 

The largest  quant i t ies  o f  plutonfum i n  ef f luents,  both airbdrne and l i qu id ,  r e s u l t  from a var ie ty  

The l i q u i d  
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wastes are t reated a t  the Central Waste Treament Plant and have met appropriate guidelines. Nonethe- 
less, a l l  e f f l uen ts  and contaminated s o l i d  wastes generated by e f f l uen t  treatment would be eliminated - 
by terminat ing the research and converting the  bui ld ing t o  some other purpose. The net r e s u l t  would 
be e l iminat ing the release o f  about 40 uCi o f  plutonium i n  airborne e f f l uen ts  (approximately 582 o f  
t he  t o t a l  LASL airborne plutonium e f f l uen t  based on 1976 data) and about 8 mCi o f  plutonium i n  l i q u i d  
ef f luents (approximately 90X.of t he  t o t a l  LASL l i q u i d  plutonium e f f l uen t  based on 1976 data). 
research programs were moved elsewhere, t he  releases would presumably be continued a t  about the  same 
level  but i n  another location. 
eliminated but there would be major impairment o f  work on weapons programs and on programs re la ted t o  
power reactor safety, plutonium-based thermoelectric generators f o r  appl icat ions ranging fran pace 
makers t o  space vehicles, and basic chemistry and metallurgy research. The benef i ts  o f  these programs 
a r e  considered valuable and there are a l ternat ives f o r  reducing r a d i o a c t i v i t y  I n  e f f l uen ts  other than 
program termination. Some o f  these a l ternat ives w i l l  be covered below. 

where high i n t e n s i t y  r a d i a t i o n  f i e l d s  are produced f o r  extremely short periods. The f a c i l i t y  i s  located 
adjacent t o  Pa ja r i t o  Road, a DOE-owned wad tha t  traverses the Laboratory s i t e  and i s  normally open t o  
the general publ ic  f o r  passage t o  and from White Rock. A t  t he  edge o f  the roadway near the  f a c i l i t y ,  
external penetrating rad ia t i on  doses o f  as much as 1120 mremlyr i n  1976 (about 1000 mremlyr above the 
average background of  about 140 mremlyr) are recorded. Travelers along the mad may be exposed t o  some 
f r a c t i o n  o f  t h i s  increment (see Section 4.1.3 f o r  discussion) i f  they happen t o  pass the  s l t e  when an 
experiment i s  i n  progress. I f use o f  t he  f a c i l i t y  were discontinued, o r  i f  the f a c i l i t y  were relocated 
far ther  from the  road, the potent ia l  f o r  exposure would be eliminated or reduced. However, other obvious 
a l ternat ives would cost much less  and achieve the  same resul t .  Some o f  the these are discussed below. 
S i m i l a r  considerations and arguments apply t o  the Meson Physics F a c i l i t y  (LAMPF) and t o  the  Van de 
G r a a f f  accel era t or. 

The new Plutonium Processing F a c i l i t y  completed i n  1979 w i t h  much more modem f a c l i l t i e s  i s  a 
greater distance from the  tawnsite,and a i r p o r t  which has precluded the  potent ia l  f o r  some r e l a t i v e l y  
consequential accidents. The new f a c i l i t y  reduces the  rout ine releases o f  radioact ive effluent, thus 
minimizing continuing environmental impacts. 
new f a c i l i t y  a t  a d i f f e r e n t  DOE laboratory, but  t h i s  would impair t he  i n te rac t i ve  contact between scien- 
t i s t s .  

?he Meson Physics F a c i l i t y  (LAMPF) is the largest  consumer o f  energy, accounting f o r  about half of 
the e l e c t r i c  power expended a t  LASL (FY 76), and a major savings i n  energy would be rea l ized by discon- 
t i n u i n g  i t s  use. I f  i t  were relocated anywhere e lse i n  the  country the power consumption would be the 
same, so there would be no change fran a nat ional  perspective. Thus the .expenditure o f  energy 1s a d i r e c t  
cost  f o r  the benef i ts  o f  research performed a t  LAMPF. This research includes basic physics as wel l  as 
spec i f i c  appl icat ions ranging from cancer therapy t o  weapons development, many o f  which can be carr ied 
on concurrently. 

Open dynamic experiments w i th  high explosives are an uncontrolled source o f  airborne contaminants 
inc lud ing t o x i c  substances such as mercury, beryll ium, lead, and uranium (see Section 4.1.2 fo r  deta i ls ) .  

I f  the  

I f  the research programs were terminated these impacts would be 

One o f  the largest  sources o f  external penetrating rad ia t i on  i s  t he  C r i t i c a l  Assembly F a c i l i t y ,  

It might have been phys ica l ly  possible t o  relocate such a 

It would simply t rans fe r  the impact and r i s k  t o  another area. 

The expenditure of energy, whi le large, i s  e f f i c i en t .  
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Although these are not believed t o  cause a discernable impact o f f -s i te ,  i t  would be possible t o  el iminate 
even the potent ia l  f o r  impact by discontinuing t h i s  type o f  experimenting a t  LASL. One a l te rna t fve  
would be t o  re locate such work a t  an even more renote area such as the  Nevada Test Site. This 'rrould 
requi re  the re loca t ion  o r  rep l  i c a t l o n  o f  the f l a s h  radiographic f a c i l i t y  (PHERMEX) t o  derive f u l l  
information fran the experiments. Carrying out such experiments a t  a d i f f e r e n t  loca t ion  would reduce 
the e f f i c i e n c y  o f  i n t e r a c t i o n  betneen theoret ica l  and experimental sc ien t is ts  working on re1 ated research. 
Complete e l im ina t ion  of the  experimentation i s  not a pract ica l  opt ion because o f  I t s  essential place i n  
de f in ing  propert ies o f  material's. 
rep l  ace actual experiments would unacceptably reduce the q u a l i t y  o f  information. A technical a1 te rna t ive  
i n  the form of containment o f  experime'nts w i l l  be discussed below. 

Modif icat ion o f  Future Trends 
The proposed act ion i s  continued operation o f  UISL with growth i n  employment o f  about 3% a year up 

t o  a maximun F u l l  Time Equivalent (FTE) leve l  o f  about 7,500. 
the  (FY 77) employment o f  6,000. This increase f s  predicated on the l i k e l y  expansion o r  addi- 

t i o n  o f  c e r t a i n  research programs. The no-action a l te rna t ive  discussed e a r l i e r  was defined as no 
change i n  e i t h e r  employment or programs fran the present. The p o s s i b i l i t y  o f  e l iminat ion of the  

Laboratory has also been discussed conceptually. 
However, o ther  patterns o f  growth can be considered. These include accelerated growth a t  a r a t e  

higher than 3% a year; reaching a plateau or continued growth t o  a la rger  maximun employment. A f i n a l  
category would be a gradual reduction i n  t o t a l  employment. 

a c t i v i t i e s  such as program emphasis, combinations o f  programs pursued, o r  speed of completion. Any 
major deviat ions f r a n  the proposed act ion would probably be t i e d  t o  substantive changes i n  national 
p o l i c y  made a t  the congressional or executive leve ls  o f  federal government. As such, spec i f ic  poss ib i l -  
i t i e s  can not be elucidated because o f  t h e i r  uncertainty. But, some broad speculations can be made. 
For example, i t  i s  conceivable tha t  a major new federa l l y  supported program to  develop new energy tech- 
nologies a t  a fas te r  pace could lead t o  rap id expansion o f  a t  leas t  some LASL research a c t i v i t i e s .  A 
consol idat ion of teapons research programs a t  LASL could lead t o  a s i g n i f i c a n t  expansion of many research 
a c t i v i t i e s .  
reduct ion a t  LASL. 

These possible changes do not guarantee a reduction o f  envirotunental or human r i s k  potent ia l  per se,. 
For example, a change t o  nonnuclear research programs may car ry  potent ia l  hazards of another sort,  such 
as the heavy metals or organics p o l l u t i o n  h i c h  cause r i s k  potent ia ls  i n  industry. While premature 
decommjssioning and decontamination decreases the bur ia l  burden a t  LASL, continuation of the  program 

a t  a l te rna t ive  f a c i l i t i e s  would increase the waste burden a t  the new s l tes,  thus displacing not erasing 
r isks.  

Without a more accurate forecast o f  fu tu re  national p o l i c y  decisions, i t  i s  impossible t o  i d e n t i f y  
e f f e c t s  on LASL precisely, although c e r t a i n  types o f  impacts can be ident i f ied .  Additional growth, 
either a t  a faster pace or t o  higher maximun employment levels, would induce both pr imary and secondary 
impacts. The primary impacts w u l d  include those o f  new construction and addit ional land use. There 
i s  ample developable space f o r  a moderate growth without causing major impacts on t o t a l  proport ion o f  
land used or great ly  d is tu rb ing  w i l d l i f e  habitat.  The Laboratory's long-range planning e f fo r ts  have 
i d e n t i f i e d  land areas su i tab le f o r  developent  t h a t  would permit considerable expansion o f  f a c i l i t i e s .  

Exclusive re1 lance on ccmputer sfmulat ion and theoret ica l  models t o  

This i s  an increase of about 1,500 over 

Any o f  these alternatives, although discussed i n  terms o f  knployment, would change programmatic 

On the other hand, consol idation o f  weapons m r k  a t  another laboratory could lead t o  a 
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Possible growth plans would be tempered, hwever, because any expansion would l i k e l y  increase 

consumption of wat'er and energy resources i n  close proport ion t o  the  number o f  employees. 
Waste disposal requirements would also Increase; but e f f l uen ts  might not necessarily Increase because 
of b e t t e r  cont ro l  and treatment. New construct lon and'increases i n  emplpyment would add greater 
economic input  t o  the  region. 

housing and publ ic  service requirements. Housing i n  the Los Alamos area i s  i n  short supply because o f  . ' 
recent growth. Accelerated growth would place even more pressure on the ex i s t i ng  market and could push 
pr ices even higher. Water and energy use, as wel l  as s o l i d  and l i q u i d  waste disposal f o r  the community, 
would increase more o r  less i n  proport ion t o  t o t a l  population. The r a t e  o f  growth w i l l  l a rge l y  determine 
t h e  d i f f i c u l t y  i n  dealing w i th  these problems, but planning i s  underway t h a t  would p e m i t  expansion o f  
communisy s ize and municipal services. - 
L im i ta t i on  o f  Adverse Impacts 

environmental impact from present research operations can be accomplished product ively and 
economically. New f a c i l i t i e s  are now being designed w i th  more a t ten t i on  t o  environmental considerations 
than several years ago. Basic mechanisms operate a t  LASL wi th  the goal o f  i den t i f y i ng  and dealing w i th  
potent ia l  and rea l  problems before they incur  s ign i f i can t  impacts. One major t h rus t  i s  i n  the review , 
of new project  proposals by appropriate groups i n  the Health D iv i s ion  and Engineering Department, which 
include the Q u a l i t y  Assurance Program reviews o f  pro jects  i n  the design stage. These systematic 
reviews i d e n t i f y  potent ia l  problems and suggest a l ternat ives o r  appropriate m i t i ga t i ng  actions before 
work progresses. For any new proposals invo lv ing hazards or unusual r isks,  a formal Safety Analysis 
Report i s  undertaken t o  ensure tha t  adequate a t ten t i on  i s  given t o  potent ia l  problems. The second 
major t h rus t  i s  the ongoing environmental surve i l  lance program designed t o  document actual performance 
and detect trends tha t  could ind icate the development o f  undesirable conditions so tha t  correct ive 
measures can be i n i t i a t e d  before s ign i f i can t  impacts occur. 

Several basic approaches t o  implementing reductions i n  environmental impact are funct ioning o r  
possible a t  LASL. These include replacement o f  f a c i l i t i e s  t o  permit continued operations w i th  greater 
safety and be t te r  environmental controls, appl icat ion o f  new o r  d i f f e r e n t  technologies t o . e x i s t i n g  
operations, a l t e r a t i o n  o f  procedures, conservation, and long-range coordinated s i t e  planning. Several 
examples of these approaches tha t  have been undertaken recent ly  o r  t ha t  are being considered are 

Secondary impacts o f  accelerated o r  higher maximum levels  o f  growth would be t i e d  c losely  t o  

The modi f icat ion o f  laboratory procedures o r  f a c i l i t i e s  w i t h  the object ive o f  reducing the 

discussed bel ow. \ 
A prime example of f a c i l i t y  replacement i s  t he  new Plutonium Processing F a c i l i t y .  It w i l l  both 

reduce rout ine releases and r i s k  o f  accidents. 
neet recent requirements f o r  f i r e  protection, vent i la t ion,  f i l t r a t i o n ,  rad ia t i on  protection, and protec- 
t i o n  from natural d isasters such as tornado o r  earthquake. The t o t a l  pro ject  cost was over $75 m i l l i o n  
and incorporated the most r e l i a b l e  designs f o r  minimizing routfne releases and the p robab i l i t y  o f  an 
accidental release. A i r  f i l t r a t i o n  equipment w i l l  keep emissions so l o w  t h a t  deposition of  plutonium 
i n  s o i l s  i n  the v i c i n i t y  should not be detectable above levels  occurring from worldwide fal lout .  The 
bu i l d ing  and emergency protect ion systems w i l l  ensure containment w i th in  the s t ructure o f  the e f fec ts  
of any credib le  c r i t i c a l i t y  accident o r  fire.'-' As noted ea r l i e r ,  the s i t e  o f  the new f a c i l i t y ,  
which i s  now operational, i s  f u r the r  from the townsite and the a i rpor t ,  thereby the r i s k s  from t h i s  
operation are reduced. 

The o l d  f a c i l i t y  could not be economical'ly upgraded t o  
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Another f a c i  1 i ty rep1 acement current ly  p l  anned i s  the  i ndustr i  a1 waste sewer tha t  col  l e c t s  1 iqu id  
wastes contaminated w i t h  t o x i c  mater ia ls o r  r a d i o a c t i v i t y  from several technical areas and transports 
them t o  the Central Waste Treatment Plant. The current i n s t a l l a t i o n  i s  o l d  and o f  obsolete construct ion 
f o r  hazardous wastes. Two leaks f r a n  the  l i n e  i n  1974 (which were cleaned up w i th  no l a s t i n g  impact) 
focused a t ten t i on  on the problem and l e d  t o  temporary measures. The'replacenrent 1lne w i l l  incorporate 
double containnent w i th  prov is ion f o r  f low and leak monitoring t o  reduce the p robab i l i t y  o f  f u tu re  
s p i l l s  t o  a technological minimum. The e n t i r e  project, which includes provis ion f o r  removal and 
decontamination o f  the o ld  l lne,  i s  estimated t o  cost approximately $12.5 mi l l ion.  

i n  the quant i ty o f  airborne p l u t o n i m  during the l a s t  several years. A recent ly  canpleted improvement 
was the upgrading of  the a i r  f i l t r a t i o n  system f o r  t he  Chemistry and Metallurgy Research (CMR) laboratory 
bui ld ing.  The replacement o f  the o ld  a i r  f i l t r a t i o n  systems designed i n  the  ear ly  1950's w i th  double 
stage High Ef f ic iency Par t i cu la te  A i r  (HEPA) f i l t e r s  reduced the  amount o f  plutonlum released by a 
fac to r .o f  about 200 from 7,900 mCi i n  1972 t o  about 40 mCi i n  1976. This lmprovement cost approximately 
$3 mi l l i on .  S imi lar  improvements were made i n  the releases from the present plutonium processing 
f a c i l i t y ,  and those releases w i l l  be fu r the r  reduced when the  new Plutonium Processing F a c i l i t y  i s  
completed. Such improvements also i l l u s t r a t e  the issue o f  costs versus benefits f o r  f u r the r  l i m i t a t i o n s  
o f  releases. The remaining largest  source o f  airborne plutonium release i s  from one wing o f  the CMR' 
bu i l d ing  tha t  emitted about 28 mCi i n  1976. This release was about 412 o f  the Laboratory t o t a l  airborne 
plutonium e f f l uen t  i n  1976, though f i v e  years ago would have been less than 0.52 o f  the to ta l .  To 
i n s t a l ?  HEPA f i l t r a t i o n  i n  t h i s  wing would cost an estimated $1 mil l ion.  Thus the marg5nal Costs of 
f u r the r  cleanup necessitate consideration alongside other important improvements tha t  could be made f o r  
an equivalent expenditure. 

Major improvements t o  the  l i q u i d  waste treatment f a c i l i t i e s ,  I n  addi t ion t o  the  i ndus t r i a l  sewer 
l i n e  replacement already discussed, have been proposed and are i d e n t i f i e d  f o r  probable funding i n  FY 
81. Several supplementary processes including raw waste f i l t r a t i o n ,  i o n  exchange, carbon adsorption, 
and e f f l uen t  evaporation are t o  be added by f a c i l i t y  additions t o  the  Central Waste Treatment Plant. 
The supplementary processes as wel l  as some changes i n  operating procedures are expected t o  reduce the 
various r a d i o a c t i v i t y  contents of  the plant e f f l uen t  liy factors  o f  as much as 20 (see Section 4.1.1.) 
from current values. This e f f l uen t  w i l l  then be directed t o  a series o f  so lar  evaporation ponds t o  
completely el iminate the discharge of  t reated i ndus t r i a l  e f f l uen t  i n t o  Mortandad Canyon. There w i l l  be 
some increase i n  the amount and rad ioac t i v i t y  content o f  resu l t i ng  s o l i d  residues, which w i l l  be buried 
a t  the s o l i d  radioact ive waste disposal s i t e  and there w i l l  be some atmospheric dispersal and d i l u t i o n  
o f  t r i t i um.  
the canyon system subject t o  environmental t ransport  and dispersal. The cost of the l i q u i d  waste 
treatment system upgrading i s  estimated a t  approximately $14 m i l l  ion. 

o f  an o l d  now-unused tritium giovebox l ine.  Building ven t i l a t i on  requirements fo r  occupational safety 
have resul ted i n  the release of about 2000 C i  a year o f  t r i t i u m  (roughly 34% of t he  t o t a l  LASL airborne 
t r i t ib  releases i n  1976). The decontamination and removal o f  t h i s  equipment would el iminate the 
e f f l uen t  and would f ree  some presently unusable laboratory space. This decontamination operation 

Improvements t o  ex i s t i ng  f a c l l i t i e s  f o r  control  o f  e f f l uen ts  have resul ted i n  substant ia l  decreases 

. 

This media trade o f f  i s  preferable because there w i l l  be an e l iminat ion of addi t ions t o  

Another example o f  a f a c i l i t y  modi f icat ion tha t  could reduce e f f l uen ts  Involves the decontamination 
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began i n  ear ly  1979' and i s  expected t o  be completed by mid-summer o f  1979. Estimated cost when com- 
p le ted w i l l  be about S300 thousand. Decommissioning and decontamination pro jects  are reported i n  
t h e  Environmental Survei l lance reports; t h e  most recent a c t i v i t i e s  are documented i n  Appendix H. 

from Laboratory operations. Argon-41, a rad ioact ive noble gas, i s  released by the  Omega West research 
reactor, located i n  Los Alamos Canyon j u s t  south of t h e  main townsite. It i s  produced by neutron 
a c t i v a t i o n  of argon present I n  the  reactor  a i r .  To reduce these emissions, a l l  places i n  the  reactor 
where pract icable were sealed to.prevent a i r  i n f i l t r a t i o n .  Carbon dioxide i s  in jec ted  t o  reduce the  
amount of a i r  present i n  the  reactor. Since the reactor. i s  located on the  canyon f loor ,  vent i la ted 
gases are exhausted through a pipe up the  side o f  the  canyon and then up a 46 m (150 ft) stack on'the 
top  of Mesita del Buey. The t r a n s i t  t ime through t h i s  v e n t i l a t i o n  system i s  about one hour; t h i s  
addi t ional  delay allows f o r  decay o f  t h e  41Ar ( h a l f - l i f e  1.8 hours). These measures have reduced the  * 

41Ar  emissions. 
The effluents responsib i le  f o r  the highest probable exposure t o  t h e  publ ic  i n  LosAlamos are the 

shor t - l ived isotopes 11C,13N, and 
t h e  target  areas and beam channnels cause act ivated a f r  t o  d i f f u s e  from these areas i n t o  experimental 
areas. To prevent experimental problems and unnecessary personnel exposure, and a lso t o  determine 'any 
source-term, t h e  a i r  i n  t h e  target 'areas and beam channels i s  exhausted through a stack. 

There i s  an ongoing program a t  LAMPF t o  reduce t h i s  source-term. Tops o f  target  c e l l s  have been 
sealed w i t h  large sheets o f  metal. Cracks are being sealed w i t h  polyurethane foam. A i r  volumes around 
ta rge t  c e l l s  may be able to.be reduced. Isotope productions targets  t o  be i n s t a l l e d  i n  the beam stop 
area w i l l  fur ther  reduce a i r  volumes. With a be t te r  exhaust capabil i ty, i t  i s  anticipated, exhaust 
ve loc i ty  may be reduced, al lowing f o r  longer decay times p r i o r  t o  release o f  exhaust gases. Thus, 
p o s i t i v e  steps are being taken t o  reduce publ ic  exposure as f a r  below the  l i m i t s  as i s  practicable. 

changes i n  research procedures, i n  contrast t o  modif icat ions t h a t  can be made t o  t h e  f a c i l i t i e s  i n  
which research' is conducted without any p a r t i c u l a r  consequence f o r  t h e  research i t s e l f .  One important 
example o f  t h i s  type o f  s i t u a t i o n  i s  the  use o f  uncortai.ned experiments w i t h  high explosives i n  materials 
research. The dynamic experiments permit t h e  evaluation o f  prope*ies o f  materials f o r  various engineering 
programs. D a t a  are.col lected by a var ie ty  o f  means inc lud ing f l a s h  radiography and complex e lect ron ic  
sensing. Detonation o f  t h e  high explosive disperses t o x i c  materials such as mercury, beryl l ium, lead, 
and uranium i n t o  the  atmosphere and onto the  ground around the  f i r i n g  point  (see Section 4.1.2 fo r  data ' 

on atmospheric releases), 
conta iment  vessel so that no releases would r e s u l t  from the detonations. This would requi re some new 
f a c i l i t i e s  and some changes i n  the procedures. D a t a  co l lec t ion  by radiography would be more d i f f i c u l t ,  
and some o f  t h e  advantages o f  the PHERMEX f a c i l i t y  i n  p a r t i c u l a r  would be lost .  The time required f o r  
the experiments would be increased by as much as a fac to r  o f  two. The extra t ime would i n  par t  be 
required f o r  more d i f f i c u l t  set up i n  confinement vessels and f o r  cleanup of the  vessels, a f te r  each 
use. 
required from an occupational health standpoint. The basic approach has been shown feas ib le  and i s  i n  

Nuclear reactions w i t h  a i r  cause the largest  rad ia t ion  doses (calculated) t o  members o f  the publ ic  

' 

13 0 emitted from LAMPF operations. A i r  leaks i n  shielding around 

I n  some cases the reduction o f  actual o r  po ten t ia l  environmental impacts would requi re substantive * 

It would be technologica l ly  feas ib le  t o  perform a l l  such experiments i n  a 

Because no d i l u t i o n  of  f i n e  par t i cu la tes  would occur i n  the  vessel considerable care would be 
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f a c t  used f o r  some experiments when plutonium i s  involved. The addit ional t ime required t o  conduct a l l  

experiments i n  conta iment  has several imp1 icaflons. The most Important i s  t h a t  i t  would.stretch out 
t h e  t ime required f o r  engineering programs by about two years over t h e  current three- t o  five-year 
period. Another p o s s i b i l i t y  would keep the  overa l l  engineering period the sme by expansion and con- 
s t r u c t i o n  of new f a c i l i t i e s  that would p e n i t  work on d i f f e r e n t  experiments t o  proceed i n  para l le l .  An 

addi t ional  upgraded PHERMEX-type f a c i l i t y  would permit t e s t  set up and cleanup operations t o  proceed 
concurrently. Such a f a c i l i t y  i s  roughly estimated t o  cost i n  t h e  tens o f  m i l l i o n s  o f  d o l l a r s  and 
would requi re a six- t o  eight-year lead time t o  become operational. Thus, whi le  techn ica l l y  possible, 
t h e  e l iminat ion o f  some airborne e f f luen ts  that have produced no discernable e f fec ts  and the  e l iminat ion 
o f  some continuing contamination o f  r e l a t i v e l y  small land areas would be quf te  cos t ly  when compared t o  
t h e  r e l a t i v e  environmental and human r i s k  potential.  

Conservation can be applied t o  various types o f  resource consumption. Some types of conservation 
can be ef fected by changes I n  operational practices, others would requi re some i n i t i a l  investment t o  
r e a l i z e  gains. Water and energy use are the major areas i n  which conservation practices could reduce 
continuing impacts. 

two-thirds t o  t h e  community. There are some d i r e c t  water saving measures t h a t  have been and could be 
employed by l a b  operations; imposing conservation measures on the  community i s  more complex. Within 
t h e  l a b  i t  has been a pract ice t o  l i m i t  the  use o f  landscaping t h a t  requires watering. A Southwest 
s t y l e  o f  landscaping, employing rocks and gravel, has even been used t o  replace some areas previously 
i n  lawns. 
t o t a l  iaboratory-used water goes t o  once-through non-contact cooling. This water i s  discharged with 
only  the  add i t ion  o f  some heat. An apparent conservation measure would be t o  replace once-through 
cool ing systems w i th  r e c i r c u l a t i n g  heat exchanger systems o r  r e f r i g e r a t i o n  systems. I n  most instances, 
i t  i s  not possible t o  use a i r  cool ing because the minimum required temperatures are lower than summer 
a i r  temperatures. The trade o f f  i s  t h a t  these other cool ing methods would invo lve s ign i f icant  capi ta l  
expenditures. Addi t ional ly  some o f  the once-through cool ing involves numerous r e l a t i v e l y  s m a l l  
Laboratory cool ing applications such as condensers. Such applications are of ten not amenable t o  being 
connected t o  centra l ized c h i l l e r  systems, as program needs are constantly changing. However, cool ing 
water use i s  reviewed and changes made whenever appropriate t o  l i m i t  once-through use both as a water 
conservation measure and t o  l i m i t  loads on waste-water treatment systems. The re-use o f  e f f luen t  from 
the sanitary sewage treatment p lant  serving the  main technica l  area (see Section 3.3.1) for makeup water 
i n  the cool ing towers o f  the  power p lant  i s  an example o f  an e f f e c t i v e  conservation measure. 

t i o n s  i n  e x i s t i n g  f a c i l i t i e s  t o  d i f f e r e n t  methods o f  construction and energy supply i n  new f a c i l i t i e s .  
Examples o f  energy conservation measures taken t o  date include the  addi t ion o f  extensive insu la t ion  t o  
the  new Plutonium Processing F a c i l i t y ,  some reduction i n  l i g h t i n g ,  and repa i r  and maintenance o f  
f a c l l i t i e s  t o  minimize unnecessary losses. 
Center, derives a major f r a c t i o n  o f  i t s  energy f o r  heating and cool ing from solar  col lectors. Addit ional 
measures f o r  energy conservation i n  the fu tu re  are the  subject o f  a major study. Preliminary evaluations 

Water fran t h e  DOE supply system i s  d is t r ibu ted  approximately one-third t o  Laboratory uses and 

Cooling continues t o  be a major use o f  water i n  Laboratory operations. An estimated 12% o f  

Energy conservation potent ia l  encompasses a range o f  poss ib i l  St ies from improvements and modifica- 

A new f a c i l i t y ,  t h e  National Security and Resources Study 
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ind ica te  the  potent ia l  for  t o t a l  energy savings o f  approximately 202 over presently projected uses by 
1985. The consewation measures being considered include improved insulat ion; changes i n  heating, 
ven t i la t ing ,  and a i r  condit ioning system equipment and operation; higher e f f i c iency  l i g h t i n g  and 

motors; use of waste energy fran process heating; and a var ie ty  o f  smaller improvements. The cap i ta l  

and operating costs o f  such modi f icat ions also w i l l  be evaluated. 
On a Laboratory-wide basis, minimization o f  impacts i s  a major f a c t o r  i n  the  long-range planning 

conducted by the Laboratory. A master plan i s  being developed t o  provide a coordinated basis f o r  
determining land use. As many elements as possible are being considered i n  t h i s  planning e f f o r t  such 
as topography, s i t e  geology, transportat ion, e x i s t i n g  waste-handling systems, energy and water require- 
ments, and security. This plannlng w i l l  help t o  ensure t h a t  fu tu re  Laboratory development minimizes 
impacts and takes f u l l  advantage o f  ex is t ing  ins ta l la t ions .  
I n s t i t u t i o n a l  A1 t e r n a t i  ves 

p o s s i b i l i t i e s  i s  wide and i n  many cases would provide admin is t ra t ive ly  simple ways o f  avoiding o r  
minimizing actual o r  potent ia l  'environmental impacts. A few p o s s i b i l i t i e s  are out l ined here. 

Potent ia l  exposure o f  members o f  the  general publ ic  fran rad ia t ion  near the C r i t i c a l  Assembly 
F a c i l i t y ,  t h e  Van de G r a a f f  accelerator, and LAMPF could be reduced or  eliminated by c los ing the  roads 
running across the s i t e  t o  pub l i c  access. This would requi re addit ional manned entrance gates a t  t h e  
Laboratory boundaries. There would be a substantlal e f f e c t  on t ranspor tat ion patterns, forcing more 
t r a f f i c  onto the s ta te  roads and r e s u l t i n g  i n  inconvenience f o r  many residents o f  t h e  area. 

o f  mass t r a n s i t  f o r  Laboratory employees i n  t h e  loca l  res ident ia l  areas coupled w i t h  parking controls 
o r  other incentives t o  encourage car  pool ing could reduce gasoline consmption and the  associated 
release of atmospheric pol lutants. 

Conservation o f  water might be extended i n t o  the  realm o f  canmunity use by modif icat ions of the 
contract under which DOE supplies water t o  Los Almos County. One p o s s i b i l i t y  would be t o  requi re  d 

st rongly  progressive r a t e  s t ructure tha t  would be designed t o  l i m i t  high consumption. 
i s  a p a r t i c u l a r  problem i n  summer months when extensive watering o f  home landscaping pushes t h e  l i m i t s  
of capacity of the water supply system. 

more development opportunities. 
exercised t o  be cer ta in  t h a t  such land i s  t r u l y  excess t o  Laboratory operations. 

' 

Some types o f  environmental impacts could be af fected by i n s t i t u t i o n a l  actions. The range of 

Some transportat ion-related impacts could be af fected by administrat ive action. An implementation 

Hlgh consumption 

Addit ional sale o f  DOE-controlled land could ease some o f  the  pressure on housing by p r m i d i n g  
Release of land i s  pursued on a continuing basis. Judgment i s  carefu l ly  

Reference 

9-1 U. 5. Atomic Energy Commission, "Environmental Statement:. Plutonium F a c i l i t y ,  Los Alamos 
S c i e n t i f i c  Laboratory, N e w  Mexico," WASH-1507 (January 1972). 
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10. ENVIRaMENTAL TRADE-OFF ANALYSIS 

This discussion i s  founded l a r g e l y  i n  q u a l i t a t i v e  and philosophical terns since it i s  impossible 
t o  set quant i ta t i ve  values on the benef i ts  of national defense o r  the  uncertain potent ia l  o f  basic 

, research. It w u l d  be presunptuous t o  t ry  t o  set  an economic value on the crmulative and expected 
r e s u l t s  o f  nuclear weapons research as they benef i t  t h e  national defense posture. A strong nuclear 
c a p a b i l i t y  i s  a matter o f  national' pol icy, and the Los Almos S c l e n t i f i c  Laboratory has h i s t o r i c a l l y  

I: - 

played an important r o l e  I n  carrying out t h a t  policy. Unique f a c i l i t i e s  a t  Los Almos, such ds the 
C1 i n t o n  P. Anderson Meson Physics F a c i l i t y  (LAMPF) , provide world-wide useful tools. 

Other major areas I n  which benef i t s  have been o r  are expected t o  be rea l ized on a national scale 
by the  proposed continued operation o f  t h e  Laboratory inc lude the developnent o f  a l te rna t ive  energy 
resources and appl Sed energy technol ogy, biomedical and environnental research, and physical research. 
Deta i l s  o f  program goals w i th in  these areas are given i n  Chapter 2. 
inc lude those dealing with l a s e r - i n i t i a t e d  fusion, laser  isotope separation, secur i ty  o f  nuclear 
materials, various aspects o f  f i s s i o n  reactors, space nuclear systems, magnetic fusion, geothermal 
energy resources , sol a r  energy resources, cryogenic energy storage and t ranvni  ssion technol ogy, recovery 
of nuclear materials, biomedical research inc lud ing radiobiology and cancer detection and treatment, 
environmental studies emphasiri ng the behavlor o f  radionucl ides i n  t e r r e s t r i a l  ecosystems, waste 
management technology evaluation and development, and basic research Sn nuclear, molecular, and materials 
science. 
su f f i c iency  o f  energy resources, maintained or improved q u a l i t y  o f  l i f e ,  and reductlons o f  environmental 
impact throughout the  nation. 

On a loca l  scale, benef i t s  are economically, physical ly, and s o c i a l l y  s ign i f i can t .  A t o t a l  1978 
payro l l  o f  about S190 m i l l i o n  i s  a substantial por t ion  o f  household incomes i n  north-central New Mexico. 

Yuch o f  the  I l l - k m  (27,500-acre) land area reserved f o r  Laboratory use functions as a w i l d l i f e  
and archaeologic preserve because o f  the  exclusion 5 f  the  general publ ic  f o r  secur i ty  and safety reasons. 
Certain areas used f o r  grazing i n  pre-Laboratory times are regaining carrying capacity f o r  w i l d l i f e .  
Employment by the Laboratory and re1 ated a c t i v i t i e s  has provfded s i g n i f i c a n t  opportunit les f o r  ind iv iduals  
considered as national m i n o r i t i i s ,  drawn from surrounding communities. 
has made possible cer ta in  higher education opportunit ies i n  conjunction'with the Univers i ty  o f  New 
Mexico. 

estab l ish ing the Laboratory and conductfng i t s  research programs t o  date. The ex is t ing  physical p lan t  
has an estimated replacement value o f  $870 m i l l i o n ,  with most f a c i l i t i e s  having many useful years 
r e n a l  ning. Total Laboratory-related m p l  oyment FY 70 was about 8,000. Total federa l l y  funded expenditures 
re la ted  t o  the Los A l a o s  Project i n  FY 78 were about 1325 m i l i i o n  including LASL, Zia, LACI, E G S ,  and 
the LAAO. 
increases i n  employment, operating budgets, and f a c f l  i t fes .  

124 major Laboratory s t ructures are located i n  31 designated technical areas w i t h i n  the I l l - k m  

P a r t i c u l a r l y  important programs 

If the goals o f  such research are rea l ized the benef i t s  would encompass increased se l f -  

2 

The presence o f  the Laboratory 

Tens o f  thousands o f  man-years and hundreds o f  m i l l i o n s  o f  d o l l a r s  have already been invested i n  

Future expansion, especia l ly  i n  energy-re1 ated research areas, could requi re  substantial \ 

Pr inc ipa l  commitments o f  natural resources include land, water, natural gas, and e l e c t r i c i t y .  The 
2 
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(27,500-acre) s i t e  reserved by t h e  federal government f o r  LASL. Only a m a l l  por t ion  o f  t h e  t o t a l  
land area i s  developed; most-of  i t  i s  l e s s  tang ib ly  used t o  provide i s o l a t i o n  f o r  safety and security. 
Limited land areas are committed t o  t o x i c  chemical and rad ioact ive waste disposal; i t  may never be 
Pract ica l  t o  re tu rn  these areas t o  unrest r ic ted a l te rna t ive  use. Other areas have low l e v e l s  o f  

.radioactive or t o x i c  material contamination resu l t ing  fran t e s t  a c t i v i t i e s  o r  waste disposal. These 
areas would probably have t o  be decontaminated should it be deened desirable t o  release them t o  
unrest r ic ted a l te rna t ive  uses.. Water f o r  Laboratory and community use i s  produced from federa l l y  
owned wel ls  penetrat ing a deep ground water aquifer. Total production i n  1978 was about 5.7 X 10 m 
(1.5 x 10 gal); about 352 was used by t h e  Laboratory, with the  balance sold t o  Los A1 amos County. 
Natural gas i s  purchased fran pr iva te  u t i l i t i e s .  Total consunption i n  1978 was about 102 x 10 m 
(3.59 x 10 ft ); about h a l f  was used t o  operate the federa l l y  owned e l e c t r i c  generating plant, 
about 202 was d i s t r i b u t e d  i n  the townsite by the County, and the balance was used d i r e c t l y  by the 
Laboratory. Total Laboratory consunption o f  e l e c t r i c i t y  i n  1978 was about 310 x 10 krrh. About 
30% of t h e  e l e c t r i c f t y  was produced by the  generating plant, t h e  bal ince was purchased. 

Environmental costs are incurred as a r e s u l t  o f  managing wastes. Some land areas a r e - e m i t t e d  
t o  solid-waste bur ia l  and storage. Some r a d i o a c t i v i t y  i s  released t o  the  environment i n  f i l t e r e d  
gaseous e f f l u e n t s  o r  t reated 1 iqu id  eff luents. 

w i l l  be 1 imi ted t o  the 1 owest 1 eve1 s techn ica l l y  and economically practicable. The maximum increment 
of exposure, r e s u l t i n g  f r a n  LASL operation, l i k e l y  t o  be received by an ind iv idual  i n  the general 
publ ic  i n  Los Almos, i s  about 3.8 mremlyr  or about 12 o f  the  DOE Radiation Protect ion Standard. The 
e n t i r e  populat ion o f  Los A l a o s  County received an estimated increment o f  rad ia t ion  exposure o f  about 
0.44% more than a t t r i b u t a b l e  t o  natural background. 

Other secondary envirormental costs are a t  l e a s t  i n  par t  a t t r i b u t a b l e  t o  the presence of the 
Laboratory. These have t o  do with land and other natural resources committed t o  the res ident  
comniunity. Los Alamos, White Rock, and P a j a r i t o  Acres have a combined estimated 1978 populat ion of 
about 19,600, t h e  major i t y  being employees of the  Laboratory and t h e i r  famil ies. About 6,400 acres 
are held by pr iva te  owners or the County o f  Los Almos. 

of Los Alamos are considered minor i n  r e l a t i o n  t o  the demonstrated and expected long-term benefits 
rea l i zed  f r a n  such goals as maintaining national security, b e t t e r  and more s e l f - s u f f i c i e n t  use of 
energy resources, increased understanding i n  areas o f  basic research, and Improved q u a l i t y  o f  1 i f e  
through biomedical research. 

With reference t o  some o f  the  a l te rna t ives  considered i n  Chapter 9.0, a fu r ther  canparison 
o f  costs, r i sks ,  and benef i t s  can be s m a r i z e d .  The a l te rna t ives  o f  e i t h e r  canplete or p a r t i a l  
termination o f  the Laboratory could only be implemented a t  great cost. 
the loss  o f  the  benef i t s  o f  the  research t o  the nation. 
the e l im ina t ion  o f  r e l a t i v e l y  minor and contro l led environmental costs. I n  e i t h e r  case, the economic 
costs t o  the loca l  region would be severe through l o s s  o f  employment, and there would be major nonpre  
ductive costs t o  the nat ion f o r  unrealized use o f  e x i s t i n g  expensive f a c i l i t i e s  w i th  remaining useful 
.1 i fet imes, f o r  extensive decontamination and denol i t i o n ,  and pos'sibly f o r  expensive reconstruction Of 

new f a c i l i t i e s .  

6 3  
9 

6 3  
9 3  

6 

A l l  releases are contro l led t o  assure t h a t  rad ia t ion  exposure t o  Ind iv iduals  and population groups 

These l a r g e l y  short-term commitments and uses o f  the natural resources and the loca l  environment 

The cost involved would be 
The r e s u l t i n g  benef i ts  would include only  
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Imp1 men ta t i on  bf a1 te rna t i ve  act lons t o  reduce the enviromental  impacts o f  ce r ta in  Laboratory 
operations could i n  most cases achleve the sane enviromental  benefits as tenninat ion or relocat ion,  
w i t h  much lower costs and no l oss  I n  product iv l ty.  Some o f  these al ternat lves,  such as replacement 
o f  the P tu ton fm Procesrfng F a c i l i t y  and the i ndus t r l a l  waste sewer, upgradjng the Central Yaste 
Treatment Plant, f u r t h e r  conservation o f  energy and water, and decontamination o f  t he  tritium glove 
box l i ne ,  were discussed I n  Chapter 9 and are summarized I n  Table 10-1. Each such a l te rna t i ve  must 
be i n d i v i d u a l l y  considered as t o  I t s  monltoring and enviromental  cost effectiveness. Several o f  
them are a c t i v e l y  being planned and nil1 be implemented i f  funding i s  made available. Others are 
only  formulated as conceptual p o s s i b i l i t i e s  and nlll have t o  receive fu r the r  study t o  determine 
des i rab i l  i t y  o r  cost  effectiveness. 

I n  s m a r y ,  t he  ant ic ipated benef i ts  o f  the proposed continued operations a t  the Los A l a o s  
S c i e n t i f i c  Laboratory s i t e  appear t o  be great. Continued operation would r e t a i n  the benef i ts  o f  
research and rea l i ze  the f u l l  use o f  ex i s t i ng  unique i n s t a l l a t i o n s  whi le minimizing speci f ic  
environmental costs through su i tab le improvements i n  procedures and f a c i l i t i e s .  

1, 
1. 
! 

1:. 
I '  
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I 
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TABLE 10-1 

SUHMARY OF PLANNED AND POTENTIAL HITIGATING HEASURES TO REDUCE 
ENVIRONMENTAL M A C T S  OF THE PRESENT LASL OPERATIONS, PP 1978 

Approxhate 

$75 million capital 

' cost 

cost 

Al terne tive Benef it 

Reduction of risk from accident; 
reduction of airborne 
radioactive effluents 

Replacement of Plutonium 
Processing Facility 
(completed in 1978) 

- - J  . n .I $12.5 dllion capital 
cost - 

Replacement of Industrial 
Waste Sewer . 

Virtual elimination of potential 
for leak or spill of untreated 
radioactive liquid waste, r-al 
of existing contaminated line 

Elidnate release of approxi- 
mately 28 vCi/yr of airborne 
plutonium (41% of 1976 total) 

Eliminate release of approxi- 
mately 90% of radioactive 
liquid effluent 

Elimination of airborne 
release of approximately 
2000 Cilyr of Tritium (34% 
of 1976 total) 

Reduce effluents causing 
largest estimated incremental 
radiation dose. meximum about 
4 mremfyear. 

Eliminate some airborne 
release of uranium and 
heavy metals, eliminate 
further land contamination 

... .. rl .. I Install BEPA filter on 
one wing of CMR Building 

'- n I Upgrading of Central 
Waste Treatment Plant 

$8.7 million capital 
cost 

% 

Decontamination of 
Tritium Glove Box Line 
(completed in 1979) 

Decrease Release of 
"C. 13N, and 0 from 
LILWF 

13 
No unique costs 
since sealing cracks * 

vi11 be covered by 
operational budget. 

Increase time required 
for experimentation 
unacceptably 

or 
Ten's of millions of 
capital cost in dupli- 
cated facilities to 
permlt work in parallel 

Under continuing 
implentation; some large 
capital costs expected 
for upgrading existing 
facilities 

Change from Uncontained to 
Contained Dynamic 
Experiments 

i 

. I  

Full Energy Conservation Reduce energy consumption by 
20% from projected usage by 
1985 

.' I 

- .  n Reduce or eliminate increment 
of external radiation dose from 
accelerators and critical assem- 
blies, estimated at e1 mremlyear 
for regular traveler 

Reduced water consumption 

Operating cost for 
additional guard stations; 
Inconvenience for local 
residents 

Limit Public Access to 
Roads Traversing Site 

. . .  -: n K 
Administrative Encourage Wacer Conserva- 

tion in Community by Change 
in Rate Structure 

.. 

" :  n 
+. . I  
. I  ._ I 

Mass TransitfCar Pooling Reduced gasoline consumption; 
reduced atmospheric emissions 

Not evaluated; some 
capital and operational Cost 

.. . 
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11. COMMENTS 

On June 27, 1978, t h e  Department o f  Energy (DOE) issued f o r  publ ic  review and comment a Draft 
Environmental Statement (DEIS) t h a t  assessed the environmental impact associated with the current and 
continuing a c t i v i t i e s  a t  the  Los Alamos S c i e n t i f i c  Laboratory. Comment l e t t e r s  were received from 
15 ind iv idua ls  and organizations which are reproduced i n  Appendix I o f  t h i s  document. The substantive 
concerns ra ised i n  the w r i t t e n  comments pertained to: (1) t h e  mission and loca t ion  of the  Laboratory, 
(2) t h e  b io log ica l  behavior o f  radionuclides, (3) water supply f o r  Los Alamos, (4) waste management. 
(5 )  accident analysis, (6) rad io log ica l  doses and dose interpretat ions, (7) rad ioact ive materials I n  
the environment, (8) t ranspor tat ion o f  rad ioact ive materials, and (9) addit ional d e t a i l s  desired. The 
fo l lowing discussion has been prepared t o  c l a r i f y  and summarize the  areas o f  substantive concern which 
were ra ised and t o  ind icate the general nature o f  t h e  modif icat ions which have been made fn the  EIS i n  
response thereto. 

1. Mission and Location of t h e  Laboratory 

e f f e c t s  o f  nuclear war, the  design and t e s t i n g  o f  nuclear weapons, and t h a t  i t  general ly be expanded 
so as t o  address the U.S. Nuclear Weapons Program. One comment i n  p a r t i c u l a r  requested a more deta i led 
analysis o f  the environmental lmpacts o f  c los ing or  re locat ing the Laboratory. 

Thls environnental impact statement was prepared t o  provide input f o r  decisions on the  continued 
operation o f  DOE'S Los A1 amos S c i e n t i f i c  Laboratory. Nuclear ueapons research and develobent, which 
i s  conducted i n  support o f  U.S. nuclear weapons requirements, has been and continues t o  be a p r lnc ipa l  
misslon o f  LASL operations. Requirements f o r  nuclear weapons are imposed on DOE by Congress and the 
President as par t  o f  the  overa l l  national defense policy. The scope o f  the EIS, therefore, i s  l i m i t e d  
t o  addressing the s i t e  spec i f i c  environmental Impacts o f  LASL'operations and does not include assessing 
the  potent ia l  environmental impacts of U.S. p o l i c y  t o  develop and t e s t  nuclear weapons. 

a v a i l  able. 
been l e f t  somewhat general i n  scope. A more deta i led o r  s i te -spec i f i c  treatment o f  the  Laboratory 
re loca t ion  a l te rna t ive  i s  not considered j u s t i f i e d .  Rather, the  emphasis was l e f t  on those a l ternat ives 
tha t  could be considered feasible, a l b e i t  subject t o  the  d i rec t ions  o f  Congress f o r  funding, and t h a t  
o f f e r  potent ia l  f o r  minimizing or el iminat ing adverse Impacts o f  continued operations. 

There were several comments requesting t h a t  t h e  EIS include an evaluation o f  the  environmental 

The options o f  terminating or canpl e t e l y  re loca t ing  the Laboratory are not considered rea l  i s t i c a l  l y  
Accordingly,. t h e  discussion o f  the  enviromental consequences f o r  these a l ternat jves has 

I 2. B io log ica l  Behavior o f  Radionuclides 
A number o f  comments focused on the  General B io log ica l  Behavior o f  radionucl ides por t lon  of  

Section 4.1.3, which i s  a b r i e f  summary o f  background information on the  e f fec ts  o f  radjonuclides 
i n  b io log ica l  organisms inc lud ing man. The comments suggested a number o f  more current references, 
some published a f te r  the DEIS, and amp1 i f i c a t i o n s  . to  avoid misunderstandings. 

and the section on accidents. 

I 
Suitable changes were made i n  t h e  t e x t  and appropriate references were added' i n  t h i s  section I' 
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3.  Water Supply f o r  Los A l m s  

fo r  Los Almos, e f f e c t s  on the quant i ty  and q u a l i t y  o f  the ground water aquifer, and e f fec ts  on the 
Rio Grande r i v e r  as a consequence o f  continued or increased pumpage o f  wel ls  f o r  the Laborato+y and 
community water supply. 

Additional informat ion on the geohydrology o f  t he  area, data f r a n  t e s t w e l l s  a t  a distance fran 
the pumped f ie lds,  e laborat ion on the re la t i onsh ip  between pumped ground water and recent ly  acquired 
surface water, and updated use trends were included i n  Sections 3.1.2; 3.3.1, 4.1.1, and 4.3.1. 
I n  summary, given the estimated thickness o f  the f resh water aqui fer  (about 1200 m or 3900 ft) and 
drawdown o f  l ess  than 1 m (3  ft) since 1960 a t  a distance o f  several km f r a n  the pumping fields, there 
i s  v i r t u a l l y  no i nd i ca t i on  o f  physical e f f e c t  on the 'aqui fer  on a regional basis. The surface water 
avai lab le f r a n  Los Alamos w i l l  'be useful t o  o f f s e t  any ef fect  on the Rio Grande from increased pumpage 
i n  the future. Reduced consunption o f  water during the l a s t  t w o  years l e d  t o  an annual ra te  for  1978 
tha t  was about 30% lower  than i n  1976. Thus, t he  project ions made i n  the D E I 5  now appear too high and 
it i s  l i k e l y  t h a t  the phys ica l ly  and l e g a l l y  avai lab le water w i l l  suffice f o r  several decades unless 
d ras t i c  unanticipated changes i n  growth occur. Detailed data on the qua l i t y  o f  surface and ground 
water i s  included I n  the new Appendix H. 

Comments and questions A r e  raised w i th  regard t o  the issues o f  adequacy of future water supply 

, 4. Waste Management 
The wide va r ie t y  o f  questions regarding management of radioact ive wastes a t  LASL general ly f it 

i n t o  three subcategories: addi t ional  d e t a i l  on operations, environnental conditions and e f fec ts  
re la ted t o  current and h i s t o r i c  waste disposal , and plans for fu tu re  management of s o l i d  waste 
disposal or  re t r i evab le  storage areas. 

other appropriate port ions o f  t he  t e x t  regarding l i qu id ,  so l id ,  and airborne rad ioact ive wastes. The 
po r t i on  o f  Section 3.3.3 on s o l i d  wastes was completely revised t o  avoid some apparent confusion 
introduced by the p r i o r  organizat ion o f  t he  discussion. Additions were made t o  ind icate the extent 
o f  the continuing environmental and technology developnent studies conducted a t  LASL, especia l ly  i n  

the deta i led resu l t s  o f  such studies nere'added. Additional d e t a i l  on the nature and 1ocat ion.of  
current  1 iqu id  and airborne releases, and t h e i r  associated environmental consequences, has been 

Many.changes, additions, updates, and new references were incorporated i n t o  Section 3.3.3 and 

- ,re1 a t i on  t o  sol i d  waste management. References t o  nunerous pub l i c l y  avai l  able repor ts  documenting 

incorporated i n t o  the document by addi t ion o f  t he  1978 monitoring repor t  f o r  LASL as Appendix H. 

i n i t i a t e d  a f t e r  the D E I S  was'published, w i l l  examine a l l  aspects o f  h i s t o r i c  and current s o l i d  
waste disposal areas a t  LASL i n  an e f f o r t  t o  fonnulate and evaluate a l ternat ives t h a t  range fran 
cont inuat ion of present pract ices t o  various engineered improvements and possible r e t r i e v a l  of,  some 
previously bur ied wastes. 
w i  11 include extensive consideration o f  environnental consequences o f  such al ternat ives.  

One area o f  p a r t i c u l a r  concern expressed by* some commentors re1 ated t o  the 1 imited amount o f  
' i n f o m a t i o n  regarding waste disposal pract ices a t  LASL dur ing the-1940s and ea r l y  1950s. 

Future plans f o r  managing s o l i d  waste disposal areas are now under study. This m a j o r  ef for t ,  

It i s  expected tha t  t h i s  e f f o r t  w i l l  take several years t o  complete and 

Some o f  the 
wording i n  the D E I S  could have been in terpreted t o  ind icate tha t  there was no information a t  a l l  
ava i lab le f o r  ce r ta in  periods w i th  the impl icat ion t h a t  there might be numerous unknown locat ions . 

I 
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containing rad ioact ive wastes: This i s  not  the case. There are' s u f f i c i e n t  records and h i s t o r i c ,  
documents fran the e a r l y  years o f  the  laboratory  t o  ident i f y  the  areas used f o r  waste disposal and 
the general nature o f  wastes placed i n  the  areas. It i s  often t rue  t h a t  f o r  such areas there i s  no 
de ta i led  documentation on the precise amounts, forms, and loca t ion  o f  the  rad ioact ive wastes within 
these disposal areas. However, these l fmf ta t fons  on mcords do not det ract  m a t e r i a l l y  ftm our 
understanding or  analysis o f  the  associated enviromental impacts, Environmental monitoring data 
i s  avai lab le t o  ind icate the sat is factory  contairment o f  s o l i d  wastes, or, i n  the case of former 
l i q u i d  waste disposal areas, res idual  envirormental leve ls  t h a t  are ?ow enough t o  preclude the 
inference o f  any s ign i f icant ,  o r  even measurable, dose increments. More information i s  desirable, 
and i s  cur ren t ly  being co l lected by the continuing waste management research and fu tu re  a l te rna t ives  
studies, t o  ensure the best possible decisions regarding actions that may be desirable t o  preclude 
o r  responsibly l i m i t  potent ia l  long-term consequences. 

5. Accident Analysis 

iqformation, addi t ional  de ta i l  regarding bases f o r  ind iv idual  accident evaluations, and responses 
t o  accidents inc lud ing energency plans and decontamination procedures. 

The accident section was updated t o  r e f l e c t  changes i n  procedures and f a c i l i t i e s  t h a t  have 
el iminated the poss lb i l  Sty o f  some accidents previously considered. New descript ions were included 
o f  the  scope o f  standard operating procedures designed t o  reduce the p o s s i b i l i t y  o f  accidents and o f  
the range o f  emergency response plans inc lud ing means f o r  coordinating w i th  the loca l  government. 
addi t ional  information on h i s t o r i c  accidents, more deta i led bases fo r  evaluations, and decontamination 
procedures and costs were incorporated by b r i e f  s m a r y  and high1 igh t ing  the a v a i l a b i l i t y  o f  other 
p u b l i c l y  avai lab le documents and some new references. The basis for  cer ta in  dose ca lcu lat ions was 
c l a r i f i e d  as appropriate i n  the t e x t  and tables. Related information on f lood  hazards was incorporated 
i n t o  Section 3.1.2. I 

Comments on the accident analysis i n  the DEIS (Section 4.2) included requests f o r  h i s t o r i c  

Some 

6. Radiological Doses and Dose Assessment 
Several comments ind icated the des i rab i l  Sty o f  inc lud ing information on occupational exposure 

doses received by workers a t  LASL. Several spec i f ic  comments re la ted t o  c l a r i f i c a t i o n  of the  basis 
f o r  some o f  t h e  measurements and calculat ions f o r  doses received by the public under current normal 
operating conditions. One comment requested addit ional in te rpre ta t ion  o f  the calculated and measured 
doses i n  terms o f  heal th  consequences. 

occupational exposures during 1978 have been provided i n  Section 4.1.3. 

It was updated, and addit ional discussion was included regarding assumptions f o r  dose calculations. 
Supplementary and more deta i led i n f o m a t i o n  i s  also now avai lab le by reference t o  Appendix H which 
provides d e t a i l s  o f  the environmental measurements made during 1978, inc lud ing f u l l  information on 
sampling procedures, analy t ica l  techniques, qual f t y  cont ro l  o f  resul ts ,  s t a t i s t i c a l  methodology, and 
in terpretat ion.  
expressed as a p robab i l i t y  o f  in ju ry .  This approach was chosen as being more eas i l y  understood than 
numbers 'of estimated heal th  ef fects .  

Summary information f o r  occupational exposures during the l a s t  three years and a breakdown o f  

The por t ion  o f  Section 4.1.3 e n t i t l e d  "Calculated and Measured Doses" has been completely revised. 

' 

An in te rpre ta t ion  o f  the doses was proviaed i n  the form of calculated ind iv idual  r i s k  
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Estimates o f  rad io log ica l  r i s k s  were made'based on t he  r i s k  factors fo r  t o t a i  stocast ic r i s k  
4 - l K  vided by the Internat ional  Commission on Radlobglca l  Protect ion ( ICRP) i n  ICRP Publ icat ion 26. 

The r i s k  can be expressed as a probabl l ty  o f  I n j u r y  t o  an Ind iv idual  i n  the exposed population. Use 
of the dose equivalent f o r  the maximum ind iv idual  i n  the population provides an upper bound fo r  
p r o b a b l l i t y  o f  In jury.  For eatample, using the  ICRP r i s k  factors  the p robab i l i t y  o f  i n j u r y  for  a 
Los Alamos resident due t o  whole body i r r a d l a t i o n  from natural sources i s  1 i n  83,000 per  year. For 
the average whole bdsr l ose  a t t r i bu tab le  t o  LASL operations f o r  an ind iv idual  ' l l v i n g  i n  the Los A l a o s  
townsi te the added risk o f  i n j u r y  by cancer Is estlmated as between zero and 1 I n  12,000,OOO p e r  year. 
Other r i s k s  o f  injury can be calculated from tables o f  dose equivalents using the fo l lowing ICRP 
factors : 

Unifonn whole body i r r a d l a t i o n  
1. Cancer m o r t a l i t y  loo4 per rem 
2. Hereditary e f f e c t s  4 x per rem 

Tissues a t  Risk 
1. Gonads-Hereditary r i s k  . per rem 
2. Red bone marrow - leukemia 2 x per rem 
3. Bone cancer 5 x 10'~ per rem 
4. Lung cancer . 2 x 10:~ per rem 
5. Thyroid 5 x 10 '~  per rem 
6. Breast cancer 2.5 x per rem 
7. A l l .  other t issues 5 x per rem 

Differences i n  age s t ructure can a l t e r  .the r i s k  factors  used. However,.at the time o f  t h i s  . 

w r i t i n g  the f u l l  repor t  o f  the Advisory Committee on the Bio log ica l  Ef fects  . .  o f  Ion iz ing Radiations, 
D iv i s ion  of Medical Sciences, National Academy o f  Sciences, re fer red t o  as BEIR 111, other  than the 

summary, i s  not available. Considerations i n  the forthcoming BIER 111 repor t  may provide di f ferent 
r i s k  factors. 

7. Radioactive Mater ia ls i n  the  Environment 
Some comments expressed concern tha t  there were radioact ive mater ia ls i n  the environment as a 

r e s u l t  of past and current operations a t  LASL. 
It i s  t rue t h a t  past and current operations a t  LASL have contributed o r  continue t o  contr ibute 

some r a d i o a c t i v i t y  t o  t h e  environment. The addi t ional  informat ion included In t h i s  f i n a l  Enviromental 
Impact Statement, p a r t i c u l a r l y  t he  data f o r  i n te rp re t i ng  incremental heal th r isks,  t he  deta i led environ- 
mental monitoring data i n  Appendix H, and the discussions o f  addi t ional  invest lgat lons as the F o n e r l y  
Ut i1  ized Si tes Remedial Action Progrim, and the waste management a l ternat ives studies, piovides 
an improved perspective f o r  assessing significance. It I s  believed tha t  thqre are no unacceptable 
r i s k s  being imposed on the public. Nevertheless, considerable e f f o r t  i s  being expended t o  fu r the r  
reduce the r i s k s  of continuing operations and l i m i t  the long-term e f fec ts  o f  past, present, and 
f u t  ure operat ions. 

* .  
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8. Transportation o f  Radioactive Mater ia ls 

mater ia ls associated w i th  the operation o f  LASL both on and o f f  the Laboratory s i te .  

Impact Statement. 
operations f o r  t ransportat ion o f  rad ioact ive mater ia ls a t  LASL as well as shipments t o  and from 
Los Alamos made by government and commercial carr iers.  Data i s  presented t o  sunmarire the trans- 
po r ta t i on  a c t i v i t y  dur ing 1978. Section 4.2.14 provides an evaluat ion o f  both rout ine noma1 
t ranspor tat ion and potent ia l  accidents. The evaluation was performed using a s t a t i s t i c a l  
methodology devel oped f o r  the Nuclear Regulatory Comnission's Environnental Impact Statement 
on Transportation o f  Radioactive Mater ia l  by A i r  and Other Modes (NUREG-0170, Decenber 1977). 

Several comments indicated the d e s i r a b i l i t y  o f  addressing the transportat ion o f  radioact ive 

Two completely new sections were developed and have been included i n  the f i n a l  Enviromental 
Section 3.3.5 includes a descr ip t ion o f  procedures, regulations, and actual 

. 

9. Addi t ional  De ta i l s  Desired 

Environmental Impact Statement, 
i n  the docunent. Additional cross-referencing has been ut11 i r e d  t o  remedy these d i f f l c u l t i e s  
wherever possible. 
attempt was made t o  include the most up-to-date references c i t e d  a t  appropriate points i n  the text. 
I n  some cases, summarized o r  more current infonnat ion has been incorporated a t  an appropriate l oca t i on  
i n  the text .  

"Environmental Surveil lance a t  Los Alamos During 1978," as Appendix H i n  t h i s  document. References t o  
t h i s  appendix were noted i n  the t e x t  a t  numerous locat ions where it could be consulted f o r  addi t ional  
or updated detai ls.  

Numerous comments were received requesting addi t ional  de ta i l  be included i n  the f i n a l  
Often an answer t o  such comments a1 ready appeared elsewhere 

I n  cases where addi t ional  i n f o m a t i o n  was avai lable I n  other docunents every 

One substantial addi t ion t o  the document was the Incorporation o f  the annual monitoring report, 

I 
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APPmIXA . 

I VEGETATION SPECIES FOUND I N  TllE LOS M S  V I C I N I T Y  

. COl@&ITp TYPE (ELEVATION I N  ETERSla 
Ueadaw 

2850 2850 2550 9 1950 1650 

Maple F d l v  

boxelder 

Rocky tbiouataln maple X 
Aceraceae 
- Acer glabrum 
Acer nenundo - 

Amaranthaceae 
Amaranthus 

hacard iaceae  
re t rof  lexus 

Rhus t r i l o b a t a  - 
Berberidaceae' 

Berberis fendler i  
Berberis repens 

* Betulaceae 

I X 

h r a n t h  Family 

redroot 
m r a n t h  

Cashew F d l ~  
skunk-bwh 0-C 

Barberry P a d l j ~  
Colorado barberry 
creeping mahonia 
Birch P d l ~  
water birch 

I X 

X X X I 
X 
X 

Betula - 
occidental is  

Borage Family 
Fendler 

cryptantha 
James cryptantha 
s tickseed 
many-flowered 
s toneseed 

gr-11 

Boraginaceae 
Cryptantha 

f endler i  
Cryptantha jamesii 
Lappula Redwskii 

X X 

X 

X 

X X 
* Li thorpermum 

mu1 t i f  lorum 
* Lithospennum 

incisum 
* t lertensia 

f ranciscana 
Cactaceae 

blue b e l l  

Cactus Family 

X 
I 

. Echinocereus varied hedgehog 
v l r i d i f  lorus  cactus 

* Mammillaria b a l l  cactus 
vivipara  

tuberous pricklypear 

Grlzzlybear 

walking s t i c k  cholla 
purple-fruited pricklypear 
p la ins  pricklypear 
B e l l  Plover Family 

pricklypear 

Opuntia compressa 
var  . macrorhiza 

Opuntia erinacea 
vat .  xanthostemme 

Opuntia imbricata 
Opuntia phaeacantha 
Opuntie' polvacantha 

Campanulaceae 
Campanu l a  

Capparidaceae 

ser ru la ta  

rotundifol ia  

Cleome 

X X 

X 
X 

X 
I 

X bluebell  
Caper Family 
Rocky Mountain 

beeplant X 

aSamples vere collected a t  given elevation; see Table 3.1.4-1 f o r  cornunity type. 
*Presumed, not ver i f ied ;  no conanunity associat i& given. 

- .  . 
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COMLlNITp TYPE (m) 

2850 2850 2550 2250 1950 1650 
Meadow - - - - - -  

Bomeysuckl~ F d l ~  
bearberry 
honey suckle 

black haw 
Pink Fad19 
Fendler s&rt 

Bitter-tweet Pamili 

Caprifoliaceae 
* Lonicera 

involucrata 
Virburnum 

lentae 
Caryophyllaceae 

I Arenaria fendleri 
Celastraceae 

:4 I 

X 

X 

Pachvstima myrslnites myrtle boxleaf X 

Chenooodiaceae 

Atrlplex canescens 
Chenovodium 
cycloides 

Goosefoot Family 
four-vlnged saltbush X 

X gooaef OOt 
PraPont 

slimleaf 

goosef oot 
goosef oot 
sumer cyprue 
Russian thistle 
Sunflower P d l ~  
wstern yarrow 
orange agoserls 
pale agoseris 

gooeef oot 

goosefoot 

C m n  
ragveed 

''4 X 

X 
Chenopodium 

Chenopodium incisum 
Chenopodium vatsoni 

lep tophyllum 

* Kochia scoparia - 
Salsola kali -- 

Compos1 toe 
Achillea lanulosa 
Agoseris aurantiaca 
figoseris glauca 

.. ' E  % I . .  

X 

X 

x .  

X' 

. .  

. '  % -  Ei 1 
I .  

X X X 

X 
X 

X 
Ambrosia 
artemisiifolia 

Antennaria 
parvifolia X X X 

X 
puseytoes 
silver sagebrueh 
false-tarragan 
sagebrush 

sand 
sagebrush 

ragweed 
sagebrush 

fringed sagebrush 
Louisiana 
wormwood 

big 
sagebrush 

sand aster 
Blgelow aster 
aster 

Artemisia E 
Artemisia 
dracunculoides X X X 

Art emis la 
f ilif olia X 

Artemisia 
franseriodes 

Artemisia f rigida 

I.. 

. i .'.I1 :.: 
.. . 

X X 

X X X 

Artemisia 
ludoviciana X X 

Artemlsla 
trldentata 

Aster arenosus 
Aster Blgelovil 

* - Aster glaucodee 

- 
- 

X 
X 

X 

D 
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-TY TYPE (m) 

2850 2850 2550 2250 1950 1650 
t h a d w  - - - - - -  

baby aster 
Western aster 
aster 
ragleaf bahia 
beggartick 
California 

b r i cke l l i a  
tasselflower 

b r i c k e l l i a  

goldas ter 
1MfY 

hairy goldaoter 
rubber 

r a b b i c b w h  

* Aster h i r t i f o l i u s  - Aster occcdentalis - Aster paucif lorus  
- Bahia dissecta  
Bidem cernus 
Brickel l ia  

ca l i f  ornica 
Brickellia 

grandif l o r e  

var.  fo l io sa  

-- 

* Chmsopsis v i l l oea  

Chrysovsis v i l l o s a  
Chrysothirmnus 

nauseosus 
Chryso thamnus 

parry1 howardi 

nemexicanum 
C i r s i u m  v a l l i d m  
C i r s i u m  undulatum 
Conyza canadensis 
Coreopsis t i n c t o r i a  

- 

* C i r s i u m  

* Dyssodia papposa 

Erigeron divergens 

X X 

x .  
X 

_. 

X X 

x ,  
X 

X 

X 

X X X X 
/ 

X X 

X X I rabbitbrush 
uev h i c o  

t h i s t l e  
t h i s t l e  
wavyleaf t h i sc l a  
horseweed 
tickseed 
dogweed 
spreading fleabane 
trailing 

f leabone 

X X 

X 

X 

E r i n  eron 
f l a g e l l a r i s  

* Erigeron divergens 
vat .  nudiflorus 

Erigeron 
peregrinus 

Erigeron 
p e c l o s u s  

E r  lgeron 
subtr inervis  

Erigeron superbus 

fleabane 
aster 

fleabane 
Oregon 

fleabane 
three-nerve 

fleabane 
pale erigeron 
white 

thoroughwort 

X 

X X 

X X 
X 

Eupatorium 
herbacem X 

* Gaillardia 
pulchel la  Blanket-flawer 

Gnaphellum cottonbatting 
chilense cudweed 

aphanactis gumweed 
Grindelia rayless  

f a s t l g l a t a  gumweed 
Gurierrezia . broom 

Sarothrae enakkeveed 

* Grindelia 
X 

. 
X 

x X x 

.. . 
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Meadow - - - - - -  2850 2850 2550 2250 1950 1650 

star 

Par& 

eunflwar 
hwlnroed 
thread-lewd 

etemleae 

Perky Sue 
actinaa 

goldenueed 

goldemreed 

hylranop~pp~ 

-0-a 

Haplopaupua 
gracilis 

Haplopappue 
parry1 

Helianthus annuus , 

Hieracium sp. 

X X 

X X 
x X X 

. c1 X X 

X 

X X : .  14 Hymenoxys 
. acaulis 
Hymenoxye araentea 
Hymenoms Brandenei 
Hymonoxvs \ 

richardsodii 

* 
* 

* 

* 

* 

* 

* 

X 

X 

pingue 
dotted 

tailleaf 
pericome 

wooly 
paper flower 

bhck+ed 
Susan 

western golden 
groundeel 

thick-leaf 
groundeel 

Pendler 
groundeel 

threadleaf 
groundsel 

ragwort 
groundsel 

Wew Mexico 
groundeel 

Wooten groundsel 
decumbent 
goldenrod 

baby goldenrod 
prickly emhistla 

' gayf eather 

Coprmoll 
dandelion 

4 Liatris 
punctata 

Pericome . 
caudate 

Psilostrophe 
tagetina 

Rudbeckia 
laciniate 

X 

CI 
X c1 Senecio 

ambrosioides x X 

x Senecio 
crassulus 

Senecio - 
f endleri 

. I  

Senecio 

Senecio 

- 
longilobus 

multicapitatus X 

X 

Senecio 
neomexicanus 

x 

:4 Senecio wootonii 
SolidaRo 

Solidago 
Sonchus asper 

- 
spathulata 

- 
x X X 

X 

Taraxacum 
offiCinale X . :  

:4 
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Theleeperma 

Theleeperma trlfidum 
menapotamicm 

* Townsendla excava 
TragoPOgOn dublus 

Verbeslna 

Vlmlera  

Kanthirnn strumarlum 

encelloides 

mul t i f lo ra  

Con- lvulaceae 
* convolvulue 

Cruclf erae 
arvensis  

Descurainla obtuse 
* - Draba spec tab i l l s  

Eryshum arnlllosum 
* Erysimum 

Inconspicum 
Leasuerella 

intermedia 

l inear l fol ium 
* S i s m b r l m  

Sisymbrium 
altisslnnm 

Thelvpodlum 
integrifol lum 

Thlaspi 
f endler l  

Cupressaceae 
Junlperus 

Juniperus N 

monospexma 

scopulorum 
Cyperaceae 

Cyperus 
f endlerianus 

Elaeannaceae 
Elaeagnus 

annus t l fo l la  
Equiee taceae 

Equisetum 
laevinatum 

Ericaceae 
ArctostaDhy~oo 

uva-ursl 

A-5 

-~ 
W d o v  - - - - - -  2850 2850 2550 2250 1950 1650 

b p i - t u  

greenthread 
8r-d daisy 

goatebeard 
golden 

ahovp 

cocklebur 
)lominu Glow Family 

f l e l d  
bindweed 

Mustard F a l x  
tansy w a r d  
vhi t lou  grass  
v a l l f  lover 

greenthread 

crwnbeard 

goldeneye 

d l f lover  

bladderpod 

tumblemu ta rd  

tumbleraretard 

thelypody 
wl Id 

candytuft 

one-seed 
juniper 

Rocky Mountain 
j unlpar 

Sedge F m I l x  

f latsedge 
. Fendler 

Oleaster F d l Y  

hse ian-o l ive  
Borsetai l  Family . 
smooth 

ho r se t a l l  
Heath Family 

bearberry X 

X X 
x X 

x X X 

X 
X 

X X 

X 

X 

X 

X 

X 

X X X 

X X X 

X X 

X 



A-6 

Euphorbiacaae 
Croton texensis 
Euphorbia geyeri 
- 
Euphorbia 
serppllifolia 

Fagaceae 
Quercus -mbelii 

* Quercus misea 
Quercus 

turbinella 
Fumariaceae 
Corydalis aurea 

Gentianaceae 
Gentiana 
Bigelovii 

Gentiana 

Swertia radiata 
plebeia 

-- 
Geraniaceae 

. Erodium 
cicutarium 

Geranium 
Fremntii 

Geranium 
Rlchardsonii 

Gramineae 
* Agropyron 

Agropyron 

Agropyron 

Anrostis 

Androponon 

Aristida 

Arlscida 

Aristida 

Aristida 

crlstatum 

latiglume 

trachycaulum 

semiverticlllata 

* scoparius 

adsceneionis 

arizonica 

Fendleriana 

1 ong i se f a 

I 

COEpllMITY TYPE (3 

2850 2850 2550 2250 1950 1650 
neadow - - - - - -  

myrtle 

Spurge Family 
Texas dovaueed 
Suphorbia 
thymeleaf 
epurge 

Beech Family 
Gambel oak 

uhor tlabarry x 

g-9 orrlr 
shrub 

Fmicory Family 
live oak 

golden corydalis 
Gentian fa mil^ 
Bigelar 

Rocky uobuota ia  
gentian 

deer's ears 
Geranium F d l y  
Alfilaria 
s torbbill 

Fremont 
geranium 

R I C h r d S o n  
gerenium 

Grass Family 
crested 
wheatgrass 

gentian 

wheatgrass 
sleudcr 
whaatgraos 

waterbentgrass 
little 
blue-stem 

six-veeb 
three-nm 

Arlzoru 
three-awn 

Pendler 
t hree-awn 

red 
t hree-awn 

c 

X 

X 

X x .  

x 

x X 
X 

X 

X x 

X x 

X X 

x x 

x 
X 

X 

x x -  

X 

. x  

X 

X 

X '  

... '53 . -  

. :  [I 
.- 4 

' a  4 
. , ,  - .  4 

, 

:, 4 . .  

:4 
4 
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I 1 

r 
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* 

* 

* 

* 

* 

* 

* 

* 

Arlst lda 

Blepharoneuron 
. t r icholepie  
Boutelous 

Bouteloria 

Bouteloua erlovoda 
Bouteloua g r a c i l i s  
B r o m w  

c l l i a t u s  
Bromus 

frondosus 
Bromus . 

mar ginatus 
Bromus 

japonicus 
Bromus purgans 
Bromus tectorum 
Eragrostis 

b a r r e l i e r i  

Festuca soror ia  
Feetuca Thurberi 
Hilar ia  jamesii 
Koeleria 

cristata 
Muhlenberuia 

moncana 
Muhlenbergia 

pulcherrima 
Panicum cav i l l a r e  
Panicum o b t u s u  
Phleum alpinum 
Poa fendleriana 
Poa nevadensis 
Poa Patterson1 
- Poa pratensis 
Polvvouon 

monsveliensis 
Schedonnardus 

p a n l c u l a ~ u s  
Setar ia  

geniculata 
Sitanion 
hyscrix 

O l h M t h a  

a r l s t i do ides  

curtivendula 

- 
- 
- 
- 
- 
- 

-- 

-- 
- 
- 
- 
- 

- 

p r a i r i e  
three-- 

Pine 
. dropseed 
needle 

81- 
side-oats 

gr- 
black grama 
blue grama 
P r i a e d  

bromegrass 

bramegram 
mountain 

brome 
Japanese 

brmegrass  
Canada brome 
cheatgrass 

veep- 

louegraae 
ravine fescue 
Thurber fescue 
Balleta grass 
p r a i r i e  

junegrass 

mountain 
muhly 

muhly 
vi tchgrass 
vlne-mesquite 
a lpine t h o t h y  
mutton grams 
Nevada bluegraae 
Patterson bluegraes 
Kentucky bluegrass 
rabbl t foot  

grass 

tumblegrass 
b r i s t l e  

grass 
bottlebrush 

s q u i r r e l t a i l  

- 
%adow 

2850 2850 2550 2250 1950 1650 
- - - I _ - -  

x X X 

X 

X 

X 
x . 

X 

X 

X X 

X 

X 

X 
X 

x X 

- x  x X 

X 

X 

X 

x 

X 

X X 

- .  . . 
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k 

* 

* 

* 

* 

* 

* 

* 
* 

* 

* 

* 

Sporobolus asper 
SpOrObOlU 

contractus 

cryptandrus 

neQmeXicana 

Sporobolua 

S t ipa  

Tridens pulchellue 
Trisetum splcatum 

Irid-aceae 
Iris - 

missourlensis 
Sisyrinchlum 

monranum 
Labiatae 

&as tache 
p a l l i d i f  l o ra  

Hedeoma 
drummondii 

Mentha sp. 
Monarda 

3uminobZk  

- 
austromontana - -  

Astragalus 

Astragalus 

Astragalus 

i n s u l a r i s  

amphioms 

crasslcarpus 

A-8 

COMMUNITY TXPE (a) 

2850 2850 2550 2250 1950 1650 
Meadow - - - - - -  

--vMed 

og- 
dropseed 

sand 
dropseed 

New Hexlco 
feathergrass  

f lu f fg ras s  
spike trieetum 
Iris Family 
Rocky Mountain 

Iris . 
blue-eyed-grass 
Hint Familx 
giant  

hyssop 
f a loe  

mint 
pennyrog.1 

Bean Famlly 

milkvetch 

milkvetch 
ground plum 

mllhretch 

Astragalus emor~anus milkvetch 
Astragalus 

missouriensis milkvet ch 

Astragalus 
sho r t  ianus 

Glycyrrhlza 
lepidota 

Luplnus 
argent eus 

Medicago 

Medicago sa t iva  
Melilotus 

alba 

lupulina 

- 
Melilotus 

o f f i c i n a l i s  

milkvetch 
hericm 

sweetpea 
s i lve ry  

lupine 

black 
medick 

a l f a l f a  
white 

y e l l w  

l i c o r i c e  

eveetclwer 

sweetclwer 

. x  

X 

X 

. Petslosteeon p r a i r i e  
COmpaCtU.5 clover 

X 

X 

x 

X X 

X 

X 

X 

X 

X 
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Petalostemon 
vi l loeue 

Robinia 

Phaeeolus 
neomexicana 

leioepermus 
Thermopsie 

wntanum 
* Thermousie 

pine torum 
Trifolium 

hybridum 
Trifolium pratenee 
Trifolium 

procumbene 
Trifolium 

repens 
Vicia - 

americana 
- Vicia producta 

Al l ium cernuum 
* Androstephium 

brevif lorum 
Calochortue 

gunnisonii  
Smilacina 

racemosa 
Smilacina 
s tellata 

Yucca baccata 
Yucca glauca 
Zygadenue 

elegans 

Liliaceae 

-- 
- 

Linaceae 
Linum 

Loasaceae 

- 
puberulum 

Mentzelia 
p d l a  

* Mentzelia rusbyi 
Malvaceae 

Sphaeralcea 
cocinea 

* Sphaeralcea 
f endler l  ' 

* Sphaeralcea 
incana - 

p r a i r i e  
clwer 

N e w  n u i c o  
locue t 

. vildboan 

goldenpea 

goldenpea 

alcika 
clwer 

red clwer 
low hop 

clover 
white 

clover 
h e r i c a n  

vetch 
vetch 
L i l y  Family 
nodding onion 

funnel l i ly  
Gunninon 

f a l ee  

s t a r r y  

d a t i l  yucca 

eoapMed yucca 
mun ta in  

deathcamam 
Flax Family 
yellow 

f la% 
Blazing S ta r  Family 
golden 

blazing star 
Mallw Family 
ecarlet 

globe 

maripoealily 

. Solomonplum 

Solomonplume 

blazing-etar 

globe mallow 

. mal low 

mallov 
globe 

A-9 

~ 

Meadow 
2850 2850 2550 2250 1950 1650 - - - - c - -  

X 

X 

X 

X X 

X 
X 

X 

X 

. x  
X 

X 

X 

X 

X 

f X 

X 

X X 

' X  
X 

X 

X X 

X 

. .  

L 



COPPNNITY TYPE (m) 

2850 2850 2550 2250 1950 1650 
ne8dOv - - - - - -  

Four-O'clock Family 
Coulter 

s p i d e r l i a  

Nyctaglnaceae 
Boerhaavia 

coul terl 
l l l r ab l l l s  

l i n e a r l s  

X 

four-o'clock 
Colorado 

f our-0' clock 

X 

X X 

X X 

M r a b i l l s  
multlf l o ra  

Oleaceae 
Forestlera 

neomexlcana 
Onagraceae 

New Mexico 

Evening-primrose PamIlv 
fo re s t i e r a  

f Ireweed a .  x 
bu t t e r f ly  weed 

evening 

tuf ted 
primrose 

evenlng-primrose 

: .  4 Epl lob lum 
angustifollum 

. -. 4 - Gaura parvlf  l o ra  

Oenothera 
a lb i cau l l s  

Oenothera 
caespltosa exlmia 

Oenothera 
coronopif o l l a  

Oenothera harvegll  
var . toumeya 

Oenothera Hooker1 

X 

X 
X 

evenlng-prlmroee 
evenlng-primrose 

. evening primrose 
evening 

primrose 
Orchid Family 
western rat t lesnake 

addersmouth 
Wood-sorrel F d l ~  
v i o l e t  

Pine Family 
white f i r  X 

Engelmann spruce X 

blue spruce X 

limber pine X 

plantain X 

wood-sorrel X 

piiion pine 

ponderosa pine 

. o  Oeno thera 
primlverls 

Orchidaceae 
Goodvera 

oblongifolla 
X Malaxls Soulei -- 

Oxalldaceae :4 Oxalis 
violacea 

. 0 Pinaceae 
- Abies concolor 
- Picea engelmanu1 
Plcea pungens 
Plnus edul ls  
Pinus f l e x i l i s  
- Pinus ponderosa 
Pseudo tsuga 

taxif  o l i a  
Polemoniaceae 

- 
-- 
- 

Gi l l a  aggregata 
G l l i a  calcarea 
- 
- 

X 

X X 

X 

X 

X Douglas-fir 
Phlox Family 
skyrocket g l l l a  
g i l i a  

X X 

D 



G l l l a  l o n g u l o r a  - 
* G l l l a  texana 

Polygonaceae 
Erlogonum 

pauclf lorum 
Erlogonum 

racemosum 
Erlogonum 

j amesll 
Portulacaceae 

Portulaca 

Primulaceae 
oleracea 

* Androsace 
septentr lonal ls  

Pyrolaceae 
Pyrola secunda 
Pyrola vlrens 

Ranunculaceae 
Actaea arguta 

elegantula 

- 
* Aquilegia 

Clematis  
l l g u s t l c i f o l l a  

Clematis 
pseudoalplna 

* P u l s a t i l l a  
ludovlclana 

* Thallctrum 
f endler l  

Rhamnaceae 
* Ceanothus fendler l  

Rosaceae 
Amelanchler 

a lnlf  o l l a  
* Amelanchler 

u tahens 16 
CercocarPus 

montanus 
Fallugla paradoxa 

Fragarla 
amerlcana 

Fragarla 
bracteate 

FraRaria 
oval ls  - 

. .  

g i l l a  
g i l l a  
Buckvheat FamllX 
m b r e l l a  

P h t  
redroot 

buckwheat 
antelope 
sage 

Purslane Family 

C- 
purelane 

Primrose Family 

rock 
jasmine 

---. 
.. . . 

A-1 1 
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I 
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I 

I 

1 

1 

i 
I 
I 
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Wintergreen Family - 

sldebel ls  wintergreen 
vintergrean 
Buttercup Familv 

western baneberry 
red 

columbine 
western 

vlrglnsbower 
v i rg in  ' s 

bower 
! pasque ! 

f lover 

meadowrue 
Buckthorn Family j 
buckbush 
b e e  Family 

! Saskatoon I 

serviceberry I 
U t  ah 

serviceberry 

mountain d o g m ?  

!I 

t r u e  - I  

Apache-p 1- I 

American 
s tr avbe rry I 

bracted 
stravberry ~ 

w i l d  
stravberry 

i 
I 
i 

i 

COMMUNITY TYPE (I) 

2850 2850 2550 2250 1950 1650 - - - - - -  Meadow 

X X 

X 

X ' X  

X 

X 

X 

. .  

x .  

X 

X '  

X 

X 

X X 

X X 



A-12 

COlMLlNITY TYPE (m) 

2850 2850 2550 2250 1950 1650 
Meadow - - - - - -  . .  

X . V a s  

silverweed 

cinquefoil  
shrubby 

goldcup 

horse 

beauty 

cinquefoi l  

c inquefoi l  

cinquef o i l  

c inqwf o i l  

cinquefoil  

- ..; .. 4 - Geum sp. 
Poten t i l l a  - 
Potent i l la  c r i n i t a  
Poten t i l l a  

f ru t icose  
Poten t i l l a  

gracilis 
Potent i l l a  

hippiana 
Poten t i l l a  

pulcherrima 

aneerina X X X X 

X 

X 

X 

X X 

X X X 

Prunus 

Prunus 

- 
amer i cane 

virginiana 
- 

* - Rosa neomexicana 
* Rosa woodsii -- - Rubus parv i f lorus  

Rubus 

Rubiaceae 

- 
s t r igosus 

G a l i u m  boreale 
Galium eriflorum 
-- 

Rut aceae 
* Peelea t r i f o l i a t a  - 

Sallcaceae 
Sal ix  bebbiana 

* Salix i r r o r a t a  
* Salix lasiandra 

- 

- 

American 
PI- 

comon 
chokecherry 

New Mexico rose 
Wood's rose 
western thimbleberry ' X 

American 

Madder Family 
northern bedstraw 

red raspberry X 

X 

X 

. n  - 1  

X 

: 4  X 

sweetscented bedstraw X 

Rue Family 
hoptree 
W i l l o w  Family 
bebb willow 
w i l l o w  
Pac i f ic  w i l l o w  
narrowleaf 

cottonwood 

X 

Populus 
angust i fol ia  

. .  

.; 4 X 

quaking 
aspen 

Saxifrage Family 
c l i f f  bush 

waxf lower 
wax currant 
whiteseem gooseberry 
gooseberry 

currant 
F i b o r t  Family 
wholeleaf . 

paintbrush 

Populus 
eremuloides 

Saxifragaceae 

americana 
Ribes cereum 
Ribes inerme 
Ribes 

montigenum 

* Jamesia 

-- 
-- 
- 

Scrophularlaceae 
Casei l le ja  

integra  

X X 
' I  

c) 
X X 

X 

X X 

X .. 

.. -4 . 

4 
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* 

* 

Castllleja 

Cas t l l l e j  a 

l i na r i ae fo l i .  

rhexlf o l l a  
OrthOC8rDUS 

luteus 
Orthocarpus 

purpureo albur 
Verbas cum thaDeuo 
Pens t e m n  

barbatus 
Pens t e m n  

jamesll 
Penstemon olinanthus 
Pens Lemon 

- 

vlrgatus 
Solanaceae 

Datura meteloides 
Physalis f end le r l  
Solanum sp. 

- 

Solanum 
elaeagnlfolium 

Tamarlcaceae - Tamarlx palllca 
T yphaceae 

* Typha l a t l f o l i a  
Umbelllferae 

* Foenlculum vulgare 
Harbourla 

trachypleura 
Pseudocymopterus 

mon tanus 
Valerlanaceae 

* Valeriana cap i t a t e  
Vlolaceae 

* Viola 
canadensis 

* Viola nephrophylla 

v i t i s  VUlPIna 

- 

Viraceae 

- 
Zygophyllaceae 

Kallstroemia 

Trlbulus terrestris 
hirsutlseima 

A-13 

CBPIUNITY TYPE Xm) 

2850 2850 2550 2250 1950 1650 - - - - - -  Meadow 

It X 
wparnirrs 

splitlaof 
p a i n t b w h  . 

paintbnuh X 

yel lav 
ovlclwet X 

purplewhite 
owlclovat 

f lannel  m l l e i n  
scarlet 

beardtongue 

beardtongus 
beard tongue 
wandbloom 

penstemon 
Nightshade Family 
Indian apple 
groundcherry 
nightshade 
white 

horsenet t le  
Tarnariek Family 
salt cedar 
Cat-tall Family 
cattail 
Carrot Family 
feuuel 
whiskbroom 

parsley 
olountaln 

parsley 
Valerian Family 
valer ian 
Violet Family 
Canada 

v i o l e t  
Crape Family 
wild grape 
Caltrop FamllJr 

v i o l e t  

cal t rop 
puncturevlne 

. I .  

X 

X 

X 

X 

X 

X 

X 

X 

X X X X 

X 

X 

X 
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No. Species . 
1 

2 

5 

1 

>80 

Order Class - Phylum . - 
(segmmted 

NematomorPha Cardi.caae 
(round vorpe) 

(centipedes) 
Mplmoda 
(millipedes) 
kacbnida 

Annelida O l i R O C h 8 t a  

A r  thropoda ChiloPoda 

Acarina 
( t i c k  and mites) 

1 Solpuuida 
(sun "scorpions") 

1 Chalone thida 
( f a l se  s c o r p i a )  

1 PhalanUide 
(uames tment 
Araneida (spiders) 
16 families 
Thysanura 
Collembola 
Orthoptera 
Psocovtera 
Thyeanmtera 
Hemiptera 

RWOP tera 
Coleoptera 

*cop tera 
Neuroptera 
IUaphldioidea 
Trlchoptera 
Lepidoptera 
Diptera 
SlphonaP tera 

74-100 

1 

32-37 
4-6 
3-4 
4-6 

28-33 
18-23 
46-51 

1 

3-5 
1 
1 

9-12 
50-57 

2-3 
54-65 

Insecta - 

Eymenov tera 
(Formlcidae 22-25) 

1 

3 
430-535 

Protura 
8 Mvlura 

Total No. Species 

- 
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c-1 

tlNwlLs IN LOS ALAEPOS ENVIRONS 

Verified Preeence Threatened' 
to be . Reported o r  o r  
in Area Swpected Ehdannered 

Cervidae 
Rocky Mountain 

X 
Odocoileus 

hemionus Mule Deer 
cervus - 

canadensis 
Rocky Mountain 

Elk X 

Erethizontidae 
Erethlzon Porcupine 

dorsatum X 

Sciuridae 
Tamiasclurus Red Squirrel  

Sciurus a b e r t i  Taseel-eared 

hudsanlcue X 

X 
-- 

Squirred 
Spermophllue 

variegatus 
Spermophllus 

spilosoma 

Rock Squirrel  
X 

Spotted Ground 
Squirrel  

Spermophllue Golden Mnntled 
l a  teralis Ground S.quirre1 

do r sa l i s  

quadrivi t t a t u s  

ldnilDUs 

Eutamias Cliff  chipmunk 

Eutamias Colorado Chipmunk 

Eutamlas Least chip& 

Cynomvs gunnlsonl White-tailed 
P r a i r i e  Dog 

Leporidae 
Sylvilagus 

n u t t a l l i i  
Mountain 

Cot tout  a i l  
Black-tailed 

cal l fornicus Jackrabbit 
LePUS 

Ochotonidae 
Ochotona Pika  

princeps 
Muridae 

Mus musculus House Home 

Dipodomys o r d l i  Ord's Kangaroo 

- 
Heteromyidae 

Rnt 
Perognathus , Silky Pocket 

f l a w s  muse - 
Cricetidae 

Peromyscus Whi te-Footed 
leucopus .. nouse 

X 

X 

X 

X 

X 

X 

a)Presently c l a s s i f i ed  as Croup (Endangered Species) o r  Group 2 (Threatened Species) 86 defined by 
the Stare of l e u  Mexico Game Collnnioslon Regulation No. 563, as adopted January 24, 1975. 



, 
Cricetidae (cont. 1 

Peromyecur 
maniculatue 

Peranvscus 
t rue1  

Reithrodontomvs 
megalotis 

Clethrionows 
gaper1 

Microtus 
mont anus 

Microtus 
long icaudus 

- 

Microtus 
pennsylvanlcue 

Geomyidae 
Thomomys bot tae  

Sorlcldae 
Sorex nanus 
Sorex vagrans 
-- 
- 

Procyonldae 
Procyon l o t o r  

Mustelidae 
Taxldea taxus 
Martes americana 
Musrela erminea 

-- - 
Mustela - 

nlgripes 
Mephitis 

mephl t is  
Canidae - 

Urocyon cinereo- 
argenteus 

Vulpes fulva 
Canis l a t r a n s  

Ursidae 
Ursus americanus - 

Felidae - 
Lynx rufus 

Deer Mouse 

Brush Mouse 

pii iw muse 

Western Barvcut 

Cappers Red-Backed 

Montane Vole 

pIousc 

Vole 

Long-tailed Vola 

Meadow Vole 

Valley Pocket Gopher 
Northern Pocket 

Gopher 

c-2 

Dravf Shrew 
Vagrant Shrew 

h e r i c a n  badger 
Pine Ksrten 
ErminelShort-tail 

Weasel 

Ferret  
Black-footed 

Striped S k d  

Grey Fox 

Red Fox 
Coyote 

Black Bear 

Bobcat 

Verified 
to be 
in Area 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Presence 
Reported or 
Sumec ted 

Thraateneda 
o r  

Endangered 

X 

X 



I 
I' 
I 
I 
I 
I 
I 

Fe l i e  cancolor - 
Caetoridae .. 

Castor - 
canedensir 

Plethodoncidae 
Plethodon 

neQmexIc(uIur 
Teiidae 

ChddOPhOrUe epp. 
Isuanidae 

PhmOSolPe SPP. 
Crotaphytus 

c o l l a r i e  
Sceloporus 

magister 
Viperidae 

Crotalus 
v i r i d i e  - 

Colubridae 
Pituophis 

melanoleucas 
Thamnovhis 

eirtalis  
ThamUOPhiS 

elenans 
Lamproveltis 

getulus  

Ca t o  s tomidae 
Catostomue 

Garnoides sarDjo, 

Cyprinus carvio 

comersoni 

Cyprinidae 

HybOpBiS Sp. 
Salmonidae 

S a h o  t r u t t a  
I 

-c-3 

Verif led Presence Threatened' 
to  be . Beported o r  8 o r  
in Area Suspected Endannered 

Hountain Lion X 

J-2 lburrtain 
Salamander 

Whiptail 

liorned Lizard 
Collared Lizard 

.Desert Spiny 
Lizard 

X 

X 

X 

X 

P r a i r i e  Battlesnake 
X 

B u l l  Snake 

w n  Carter 

western Garter 

W n  sung 

Snake 

Snake 

Snake 

White sucker 

Carp-sucker 

Carp 
Chub 

Brown t rou t  

X 

FISH 

X 
X 

X 
X 

X 

X X 



C 

4 



0- 1 

A P P m I X  D 

BIRDS mOWN OB EWECTED .TO OCCUR IN Z8E EIOVIBQIOS OF THE LOS -OS S C I ~ F I C  LABORATORY 

nest 

- area resident reeident reeident Mgrant i r r egu la r  Uncom~n 
i n  summar' Yearlong ~tmter Casual o r  

Gaviiformes 
Gavia inaner 

Podicipifonnes 
-- 
Podiceps caspicus 

hse r i fo rmes  

' .  Branta canadensis - 
I 

I' 
I 
I- 
I 
I. 
I 
I. 
I . :. 
I 
I 
I 
I 

- h a s  platyrhynchos 
h a s  strepera 
Anas acuta 
h a s  carolinensis 
h a s  discors  - Anas cyanoptera 
Mareca americana 
Spatula clypeata 
Aythya c o l l a r i s  
Aythya .af f i n i s  
Bucephala albeola 
Oxyura iamaicensis 
Mergus merganser 

- -- - 
-- 
- 

Falconiformes 
Cathartes 
Accipiter g e n t i l i s  
Accipiter s t r i a t u s  

Accipiter cooperii 

- Buteo jamaicensis 
Buteo albonotatus 
Buteo lagopus 

Buteo regalis 
Aquila chrysaetos 

Circus cyaneus 
Pandion hal iaetus  
Falco mexicanus 
- Falco peregrinus 

- Falco columbarius 

Falco sparverius 

- 
- 
- 
- 
- 

- 

conmon loon X 

Eared grebe 

Canada gooae 
Mallard 
Cadwall 
P i n t a i l  
Creen-vlnged teal 
Blbe-wlnged teal 
Cinnamon teal 
American widgeon 
Shweler  
Ring-necked duck 
ksser scaup 
Bufflehead 
Ruddy duck 
Common merganser X X 

Turkey vul ture  X 

Coshavls 
Sharp-shinned hawk 
Cooper's hawk 
Red-tailed hawk 
Zone-tailed hawkc X X 
Rough-legged hawk 

Ferruginous 
Golden eagle 
Marsh havk 
Osprey' 
Prairie falconC 
Peregrine falcon 

Merlin (pigeon hawk) 

American kes t r e l  

X X 
. I  

x x \ 

b 

X 

X 

X 

X 
X 

X 

X 

X 

' X  

X 

X 

X 

X 

X 

X 

X 

X 

x 
X 

X 
X 

X 

X 

It 

X 

X 

a)This category only cdvers summer residents  that nest  i n  the area. 

b)Presenrly c l a s s i f i ed  as Group I (Endangered Species) as defiaed by the  State  of New Herico G'ame 

c)Presenrly c l a s s i f i ed  as Group I1 (Threatened Species) as defined above. 

Clearly yearlong residents a l so  nest  
i n  the area. 

Commission Regulation No. 563, as adopted January 2 4 ,  1975. 



Gallif  o m s  

Dendrappus B l u e  grorue 

Callipepla Scaled qual1 

Lophortyx gambelii Gambel's qua i l  
Helagris gallopavo Wild turkey 

- C r u s  lrmericana vhooplng crane - Crus canadensis Sandhill  c r u m  
- Rallus llmicola Virginia rail 
Porzana carolinn .Sora 

obscurus 

spuamata 

Gruif ormes 
b 

Charadriif omes  
Charadtius vociferus Kllldeer 

Capella gal l inano -on snipe 
A c t i t i s  macularia Spotted sandpiper 

Catoptrophorus Willet 

St eganopus Wilson's 
semlualmatus 

t r i c o l o r  phalarope - 
Recurvirostra American avocet 

americana 

- Larus delawarensis Ring-billed g u l l  
- Larus pipixcan Franklin's g u l l  

Columba f a sc i a t a  Band-tailed pigeon X 

Columbif omes  

Zenaide mecroura Mourning dove X 

Cuculif omes. 
coccyzus Y e l l a r b i l l e d  

americanus cuckoo 
Geococc yx Roadrunner 

californianus 
F t r ig i fomes  
-- Otus asio Screech owl 
- Otus f lameolue Fl-lated owl X 

- Bubo virainianus Great horned owl X 
Glaucidium gnome Pygmy owl - S t r i x  occidental is  Spotted ovl 
Aegolius acadicus Saw-vhet owl 

Phalaenoptilus P o o r 4 1 1  
nut t a l l i i  X 

Chordeiles minor Common nighthawk X 

Caprlmulgiformes 

D-2 

.. n' blest 

area resident rer idant  reslddant Mnrant irremlar.  Uric- 
in sumera yearlong winter cunul or  

"I 
- 

X 
X 

X 

X 

X 

X 
X 

X 

X 

X 

X 
X 

X 

X 
X 

X 
x 

X 
X 

X 

X 

X 

X 

X 
X 

X 

# 

X 

X 

X 

. . 1. 
. .1 

. .  14 
- 4  
: 4 

4 



Apodif ormes 
Aeronautes 

Archilocus 
saxatalis 

alexandri  
Selasphorus 

platycercus 
'Selasphorus rufus 
S te l lu l a  cal l iope 

Picif  omes  
Colaptes auratus 
Helanerpes 

f ormicivorus 
Helanerues 

erythrocephalus 
Sphyrapicus 

va r ius  
Sphyrapicus 

thvroideus 
Dendrocopos 

V i l l O S U S  

Dendrocopos 
pubescens 

Dendrocopos 
s c a l a r l s  

Asyndesmus levis 
Passerif ormes 

Tryannus 
voclferans 

Fly iarchus 

Sayornis 
saya 

cinerascens 

Empidonax 
t r a i l l i i  

Emp idonax 

Empidonax 

Emp ldonax 

hammondii 

oberholseri  

v r i g h t i i  
Empidonax 

Con t opus 

d i f f i c l l i s  

sordidulus ' 

Nuetallornis 
boreal is  

White-throated 
evif t 

Black-chinned 
h d n g b i r d  

Broad-tailed 
hrrmmingbird 

Rufous hummlngblrd 
Calliope 

humlngbitd 

Comon f l i c k e r  
Acorn woodpecker 

Red-headed 
woodpeckerC 

Yellow-bellied 
sapsucker 

Williamson' s 
sapsucker 

Hairy 
voodpecker 

D a m y  
voodpecker 

Ladder-backed 
voodpecker 

Lewis' woodpecker 

b a s i n ' s  
kingbird 

Ash-throated 
flycatcher 

Say's phoebe 

Traill '  a 
flycatcher 

flycatcher 

flycatcher 

f lycatcher 

flycatcher 

vood pevee 

flycatcher 

Haauaond's 

Dusky 

Gray 

Western 

Western 

Olive-sided 

D-3 

Ueet 

- area resident resident res idant  Ngrcurt irremlar Uncommon 
i n  Summera Yearlong Winter Casual o r  . 

X X 

X x 

X X 

X 

X 

X 

X 

X 

X 

X x 

X 

X X 

X X 

X X 

X X 

X X 

X 

X X 

X X 

X X 

X -  

c 



Passerlformes (cont) 
Eremophila 
alpestrls 

Tachyclneta 
t halas slna 

Iridoprocne 
bicolor 

Cyanocltta 
crlstata 

Cyanocl tta 
s teller1 

Aphelocoma 
coerulescens 

corvue corax 
Corvus 

Nucif raga 

Gymnorhinus 

-- 
- 

brachyrhynchos 

columblana 

cyanocephalus 
Parus - 
atrlcaplllus 
- Parus gambelll 

Parus lnornatus 

Psaltrlparus 
minimus 

- 

Sltta 

Sltta 

Certhia 

- 
carolinensis 

canadensls 

familiaris 

- 

Sltta 
pygmea 

Cinclus mexicanus 
Troglodytes 
aedon 

Catherpes 
mexicanus 

Salpinctes 
obsoletus 

Dume cella 
carolinensis 

Toxos toma 
ruf um 

Oreoscoptes 
mont anu s 

- 

- 

- 

Bornad lark 

Violet-mean 
swallow 

Tree wallow 

Blue jay 

St eller ' s 

Scrub jay 
ay 

Common raven 
Common crow 

Clark's 
-nutcracker 

Piaon jay 

Black-capped 
chickadce 

Mountain 
chickadee 

Plain titmouse 
Comon 
bushtit 

White-breasted 
nuthatch 

Red-breasted 
nu thatch 

Brow 
creeper 

PYPY 
nuthatch 

Dipper 
House wren 

Canyon wren 

Rock wren 

Catbird 

Brovn 

Sage 
thrasher 

thrasher 

3-4 

Nest 

- area resident resident resident Uinrant irregular U n c n  
4 Sumera Yearlong Winter Casual or 

X 

X X 

X X 

X 

X 
X 

X 

X 

X 
X 

X 
X 

X 

X 

X X 

X 

X 

X X 

x X 

X 

X 

X 

X 



Passeriformas (cont) 

mlnratorius 
Turdus - 
Hylocichla 

g u t t a t a  

Hylocichla 
us tu l a t a  

Seiurus 
noveboracensie 

S ia l ia  

S l a l l a  
currucoldee 

Hyades te s 
toknsendi 

Pol lovt i la  
caerulea 

Regulus 

- 
l P e X i C a M  

- 

sacrapa 
Regulus 

calendula 
An thus - 

sp inole  t ta  

Bombycilla 
garrulus  

Bombycilla 
cedrorum 

Lanlus 
excubitor 

Lanius 
ludoviclanus 

- 
- 
Sturnus 

vulgaris 
Vireo 

Vireo 

- 
soli t a r iu s  

ollvaceus 
- 
Vireo 

Vermlvora 
ce l a t a  

Vermlvora 
ruf  lcapi l la  

Vermivora 
virginlee 

Dendrolca 
petechia 

Dendroica 
caerulescens 

- 
g l l v u s  

- 

0-5 

l e e t  

- area resident  res tdent  raeldent Higrant irremlar Uncommon 
in !?earl& winter Casual o r  

Robin 
X 

aemit 
thrueh 

Svabeon ' I 
thrush 

Northern 
waterthrueh 

Westem 
bluebird 

Mountain 
bluebirb 

Tovlloerrd' s 
s o l i t a i r e  

Blue-gray 
gnatcatcher 

Golden-crowned 
kinglet  

Ruby-cromed 
kinglet  

Water p i p i t  

Bohemian 

Cedar 

Nor thern 
shrike 

Loggerhead 
shr ike 

Star l ing 

w a w  

V&ng 

So l i t a ry  
v i r eo  

Red-eped 
v i r eo  

Warbling 
v i r eo  

Orange-crowned 
warbler 

Nashville 
varbler  

Virginia' s 
warbler 

Yellow 
warbler 

Black-throated 
blue warbler 

X 

X 

X 

X 

X 

X X 

X X 

X 

X 

X 

X 

X 

X 

X 

X 



P a s s e r i f o w e  (cont) 

Dendrolca 

Dendroica 

Dendrolca 

coronata 

nlgrescens 

townsendl 
Dendrolca 

vlrens 
Dendrolca 

graclae 
Dendrolca 

pennsylvanica 

I c  cer ia  
vlrens 

Vllsonla 
p u s l l l a  

Se tophaga 
r u t  l c l l l a  

Passer 
domes t l cus  

Sturnel la  
neglec ta  

Xanthocephalus 
zanthocephalus 

Agelalus 
phoenlceus 

I c t e rus  
bullock11 

Euphagus 
carollnus 

Euphagus 
cyanocephalus 

Quiecalus 
gulscula 

Molothrus 
a t e r  - 

Plranga 
ludwlclana 

Plranga 
f lava 

Plranga 
rubra 

Pheucelcus 
ludwlclanus 

Pheucclcus 
melanocephalus 

Culraca 
caerulea 

- 
- 

Yellornmped 
warbler 

Black-throated 
gray warbler 

T m e e n d  ' s 
warbler 

Black-throated 
green warbler 

Grace ' s 
warbler 

Chestnut-sided 
warbler 

klacGlll lvray'~ 
warbler 

Ye l lo rb reas t ed  
chat 

Wllson's 
warbler 

American 
r e d s t a r t  

House 
sparrow 

Western 
meadowlark 

Yellow-headed 
blackbird 

Red-wlnged 
blackbird 

Bullock's 
o r i o l e  

blackbird 
Brewer's 

blackbird 
colmm 

grackle 
Brown-headed 

cowbird 
Western 

tanager 
Hepatic 

tanager 

Summer 
tanager 

Rose-breasted 
grosbeak 

Black-headed 
grosbeak 

Blue 
grosbeak 

Rusty 

D-6 

Neat 

area resident  resident resident Wnrant i r r enu la r  Uncommon 
in Sumera Yearlong Winter Casual o r  - 

X 

X 

X 

X 

X 

X 

X 

X 

x .  

X 

X 

X X 

X 

X 

X X 

X 

X X 

X 

X X 

X 

X 

X 



D-7 

B e s t  

- area resident  resident res ident  Winrant irregular Uncommon 
' in summer' Yearlong Winter Casual or 

Indigo 
bunting X 

Passeriformes (cont.) 
Passer ina 

cyanea 
Parser ina 

amoena 
Hesperiphona 

vesper t ina 
Caruodacus 

Cassini1 
Carpodacus 

mexiuurus 
Pinicola  

enucleator 
Leucosticte 

tevhrocotis 
Spinus pinus 

- 

Spinus 
psal tria 

Lazuli 

~ v e n i n g  
bunting 

grosbekk 
Casein ' B 

finch 
Bwse 

finch 
Pine 

grosbeak 

Gray-crowned 
rosy f iach 

Pine s i sk in  
Lesser 

goldfinch 
Loxia Red - curvirostra  c r o s s b i l l  
P ip i lo  Green-tailed 

chlorurus t ovhee 
P i p i l o  ' Ruf ous-sided 

ery throp hthalmus towhee 
P i p i l o  fuscus 
Calamo sp i za 

melanocorys 
Pooectes 

gramineus 
Chondestes 

grammacue 
Amphispiza 

b e l l i  - 
Junco 

Junco 

- 
hyemalis 

caniceps 
- 
Suizel la  

arborea - 
Sp i z e l  l a  

passerina 

p a l l i d a  

breverl  

S p i z e l l a .  

Spizel la  - 
Spizel la  

p u s i l l a  
Zonotrichia 

querula 
Zonotrichia 

leucophrys 
Zonotrichia 

atr  l c a p i l l a  

Brown towhee 

Lark 
bunt ing ,  

Vesper 
. sparrow 

Lark 
sparrow 

Sage 
' sparrow 

Dark-e yed 
Junco 

Gray-headed 
junco 

Tree 
sparrov 

Chippins 
sparrow 

Clay-colored 
eparrov 

Brewer * s 
sparrow 

Field 
sparrow 

krris '  
sparrow 

Whl te-crowned 
sparrow 

Golden-crowned 
sparrow 

X 

X 

X 

X 

X 

X 

X x .  

X 

X 

X X 

X 

X 

X 

X 

X X 

X 

X' 

X 

X 

X X 

X 

X 

X 



Paoseriformes (cont) 
Zonotrichia 

a lb ico l l i e  

i l i a c 8  
nelospiza 

l inco ln i i  
neloepiza 

georgiana 

Uhi re-throated 
sparrow 

FOX 
SparrOV 

Lincoln ' s 
sparrow 

sw.rmp 
eparrw 

sparrw 

D-8 

lest 
in' S-ra Ybrlong Winter Casual or - area resident resident resident Wnrmt irremlar 

X 

x .  

X 

x 

4 

. 4 

4 



APPENDIX E 

1913 
Type of Mean 

Number and Type of Analysis Radioactivity 
x CGe Sampling Locn t ions. Performed Concentration - 

11 regionala gross a 1.2 x 10-l~ mCi/mt 1.9 

5 on-sitec . gross a 1.0 x 10-l~ mCi/mt 0.05 

gross a 1.0 x 10-l~ mCi/mt 1.6 b 10 perimeter 

11 regional 

10 perimeter 
5 on-site 

gross 6 39 x mCi/a 0.13 

gross 6 39 x mCi /mt  a. 0.13 

gross 6 38 x mCi/mt 0.004 

tritiated H20 12 x mCl/mt 0.01 

5 on-site tritiated H20 49 x 10-l' inCiht 0.001 

11 regional 38Pu 15 x IO-'' mci/mt 0.01 

10 perimeter 238pu 18 x mCi/mt 0.02 

5 on-site 38Pu 10 x 10-l' mCi/mt 0.0004 

- - - _ _ _  11 -regional 
10 perlmeter tritiated H20 31 ~~x-10"2-mCi/mt ' - - -  -.- 0.02 -. 

11 regional 239Pu 21 x IO-'' mCi/mt 0.03 
10 perimeter 239Pu 26 x 10-l' mCi/nt 0.04 

0.0001 5 on-site 239Pu 15 x 10-l' mCl/mt 

11 regional Uranium 110 pg/m3 

10 perimeter Uranium 110 pg/m3 

5 on-alte Uranium 140 pglm3 

0.001 
0.001 
0.0001 

8 x IO-'' m c i l m t  0.004 241h 
24 lh 
241h 

4 reRfonal 
5 pertmeter 
2 oll-stte 

' 5 x 10'~' mcilrnt 0.002 
5 x mci/mt 0.0001 

.)0.5 - 50 km from the LASL boiidary. 
b)c0.5 km from the LASL boundary. 
c)Withfn the I f i L  boundary. 
d)16 off-site, 10 perimeter, and 10 on-site stations For this year only. 
e)Percent of Concentration Guides. 

1914 1915 
Hean Mean 
Radioactivity Radioactivity 
Concentration x a= Concentration x C G ~  - 

1.4 x 1O-l' mC& 2.3 1.0 10-l~ diirnt 1.8 
1.3 x mCi/mE 2.2 1.1 x 10-l~ mci /mt  1.9 

1.3 x 10-l~ mci/mt 0.1 1.1 x 10-l~ mCi/mt 0.01 

175 x loW1' mCi/mL 0.6 ' 16 x m C i / d  0.3 
113 .x 1O-l' mCi/mt  0.6 80 x m C i / m L  0.3 

161 x mCi/mL 0.02 77 10-l~ ,.wmt 0.01 

17 x 10-l~ mCi/mt 0.01 20 x 10-l~ mCi/mt 0.01 

0.02 42 x 10"~ mCi/mt 0.02 - 3 ~ .  -x .IO-!* m c i / m S  . - __ 
84 . x 10-l~ mCi/mt 0.002 104 x m C i h t  0.802 

2.1 x 10-l' m C i / m t  0.003 0.8 x lo-'' mCl/mt 0.001 
1.5 x 10-l~ mci/mt 0.002 . 0.6 x mCi/mL .0.001 
1.3 x 10-l' mCi/mt O.OOO1 0.5 x mCi/mt 0.00003 

. . -- - __ 
m 
d 

21 x m c i l m r  0.05 19 x mCi/mt 0.03 
27 x 10-l~ m c i / m t  0.05 24 x 10-l' mCi/at  0.04 

26 x mCi/ml 0.001' 20 x 10"' mCi/mE 0.001 

--- 
I- 

0.001 45 p e ~ m 3  . 
0.001 31 pg/m3 
0.00004 45 palm3 

0.0005 

0.0004 

0.00002 

-- 4 x lo-'' mcilmt 0.02 

--- 8 x mCi /mt  0.004 

--- 5 x 10'~' mcitmt O.OOO~ 
I 
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I 
I' 
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APPENDIX F 
GLOSSARY OF TUWS 

The following brief glossary of terms used in this report is intended to aid the reader to 
understand special technical terms with particular meanings. It is not a comprehensive llsting and 
does not include technical terms which are readily found in standard commonly used dictionaries. A 
selected list of units of measurement with symbols and conversions and comnon metric prefixes is 
included at the end. 

ACTIVATION - the induction of radioactivity in material by irradiation with neutrons. 
ACTIVITY - a measure of the rate at which a material is emitting nuclear radiations, usually given in 
tenns of the number of nuclear disintegrations occuring In a given quantity of material over a unit of 
time. The comnon unit of activity is the curie (Ci) 

ALPHA RADIATION - an emission of particles (helium nuclei) from a material undergoing nuclear trans- 
foniiation; the particles have a nuclear mass number of four and a charge of plus two (symbol. a). 

A N I F E R  - a subsurface formation containing sufficient saturated permeabile material to yield significant 
quantities of water. 

ARKOSIC - pertaining to arkose, a quartz-feldspar sandstone usually formed in desert areas by rapid 
erosion and deposition of feldspar-rich igneous rocks. 

BACKGROUND (RADIATION, LEVELS) 
occurring radioactive materials In the crust o f  the earth, cosmic radiations, and the fallout from 
nuclear weapons tests. 
rouyhly a factor of two.) 

BETA RADIATION - essentially weightless charged particles (electrons and positrons) emitted from the 
nucleus of an atom undergoing nuclear transformation (symbol : b). 

with respect to radiation, the amounts that are produced by naturally 

(In the U S .  natural radiation backgrounds vary from place to place by 

- BIOi4i  - a major regional ecological comnunity of plants and animals extending over large natural areas. 
The plants of land biomes comprise the "formations" of plant ecologists. 

BREEDER REACTOR - a reactor having the capability of both producing consumable power and usable fuel. 

CCNCENTRATION GUIDE - the average concentration of a radionuclide in air or water to which a worker or 
member of the general population may be continuously exposed without exceeding acceptable radiation 
dose standards. 

. 
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CONDUCTANCE (CONDUCTIVITYL - a c m o n  way t o  express general mineral content o f  water. 
the  speci f ic  e l e c t r i c a l  conductance (o r  e l e c t r i c a l  conductivl ty);  a measure o f  the capacity of water 
t o  conduct an e l e c t r i c a l  current under standard t e s t  conditions. Conductivi ty increases as COnCentra- 
t ions  o f  dissolved and ion ized consti tuents increase. It i s  a c t u a l l y  measured as resistance ( i n  
m i l l i o n t h s  o f  an ohm) but  reported as micromhos (the rec iprocal  o f  m i l l i o n t h s  o f  an ohm). As a r u l e  of 
thumb, dissolved so l ids  concentration ( i n  mg/a) i s  60-70 percent o f  spec i f i c  conductance ( i n  mocromhos). 
Metr ic  un i ts  for  conductance are milliSiemens/meter ( W m )  where 1 mS/m = lbmho/cm. 

It i s  l i t e r a l l y  

COOLING TOWER - a s t ruc tu re  designed f o r  the  evaporative cool ing o f  heated water. 

CREEP - a process f o r  migrat ion o f  surface s o i l  p a r t i c l e s  under the in f luence o f  wind. Loose s o i l  
p a r t i c l e s  i n  the  m i l l i m e t e r  s ize  range may r o l l  and bounce along the surface when wind speeds are 
strong enough. 

CRITICAL - capab i l i t y  o f  f i ss ionab le  nuclear mater ia l  t o  sustain a chain react ion a t  a constant leve l .  

DACITIC - per ta in ing  to & c i t e r  a f ine-grained ext rus ive rock w i t h  the same general canposition as 
andesite but  having a less c a l c i c  feldspar. 

DAUGHTER - the nuc l ide formed i n  the rad ioact ive d is in tegra t ion  o f  a f i r s t  nucl ide (parent). 

- DECAY - w i t h  respect t o  rad iat ion,  the d is in tegra t ion  from one nucl ide t o  another u n t i l  a s tab le 
(nonradioactive) daughter i s  reached. 

DEPLETED URANIUM - uranium consis t ing p r i m a r i l y  o f  238U and depleted o f  the 235U isotope. Depleted 
uranium general ly contains less than 0.2 w t  % 23SU . 
DOSE COMMITMENT - the in tegrated dose t h a t  resu l ts  from an in take o f  rad ioact ive mater ia l r  evaluated 
from the beginning o f  in take t o  a l a t e r  t ime (usual ly  50 years); a lso  used f o r  the longer term 
in tegrated dose t o  which people are considered c m i t t e d  because rad ioact ive mater ia l  has been released 
t o  the environment. 

ECOTONE - a f a i r l y  broad t r a n s i t i o n  region between adjacent bianes. 

ENRICHED-URANIN1 - uraniun t reated t o  increase the concentration o f  the 235U isotope. 

EVAPOTRANSPIRATION - loss o f  water from the s o i l  both by evaporation from the surface and by 
t ransp i ra t ion  from the p lants  growing therein. 

EXTERNAL PENETRATING RADIATION - see penetrat ing rad iat ion.  

FECAL COLIFORMS - a group of bacter ia  cornon t o  the i n t e s t i n a l  t r a c t s  o f  man and other animals. The 
presence o f  fecal col i forms i n  water i s  an. ind icator  o f  domestic sewage p o l l u t i o n  and of p o t e n t i a l l y  
dangerous bac ter ia l  contamination, although they themselves are not  disease causing. 
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FIREBREAK - a barrier from which fuels have bee? removed and ut i l ized to stop or check flres. 

FUELBREAK - a selected strategically located strip or  block of land, normally 2 to 7 chains wide, where 
esthetic values have been maintained or  enhanced by fuel modifications. Vehicular access is provided 

fire. 
where possible. Fuelbreaks provide a safe location from which firefighters can attack and control a . .  

I t  may or  may not have a cleared fireline constructed i n  i t  prior to  f ire occurrence. 

GALLERY - a horizontal storage reservoir constructed for the purpose of intercepting ground water for 
distribution. 

GAMMA RADIATION - electromagnetic energy emitted during a nuclear transitlon (symbol: y). 

GAUSSIAN (PLWE, MODEL) - a class of atmospheric turbulen t  diffusion estimation schemes i n  which 
pollutant material is assumed to  be distributed as a nonwl, or gaussian function about its average 
downwind trajectory. The models typically conserve mass and require i n p u t s  of pllme spread rate w i t h  
travel distance as a function of meteorological conditions. 

GROSS-ALPHA - total  alpha radiation activity w i t h  no discrimination between specific radionuclides. 

GROSS-BETA - total beta radiation activity w i t h  no discrimination between specific radionuclides. 

GROSS-GAEM - total g a m  radiatfon activity w i t h  no discrlmination between specific radionuclides. 

HARDNESS - derived largely from contact w i t h  soil and rock formations, hardness i n  water is caused by 
divalent metallic cations, principally calcium, magnesim, strontium, ferrous iron, and manganour ions. 
Hard waters are as satisfactory for  hunan consmption as sof t  waters. Because of their adverse action 
w i t h  soap, however,' the use for cleaning purposes is quite unsatisfactory, and they produce scale i n  
hot water pipes, heaters, boilers, and other u n i t s  i n  which the temperature of water is increased materially. 

HEATING DEGREE DAYS - *the departure of the mean daily temperature below a given standard (In th i s  case, 
65°F or 18.3'C). 
day. 

One degree-day is counted for  each degree of departure below the standard during one 
Degree days are  usually accumulated over a month. season. o r  year. 

*from Glossary of Heteorology, R. E. Hushke, ed., AMs, Boston, 1959. 

HEPA FILTER - a h i g h  efficiency particulate a i r  f i l t e r  having a fibrous medium which produces a 
particulate removal efficiency of a t  least 99.97% for a l l  measurable !0.3 microns and larger) 
particles on a count basis. 

HYDRAULIC CONDUCTIVITY - the volume of water a t  the ex i s t ing  kinematic viscosity that w i l l  move i n  u n i t  
time under a u n i t  hydraulic gradient through a u n i t  area measured a t  r ight  angles to  the direction o f  
flow. 
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ION EXCHANGE - a process for  selectively removing a constituent (for example, a hard water softener) 
from a waste stream by reversibly transferring ions between an insoluble solid and the waste stream. 
The exchange medium (usually a c o l m  of resin or 'soi l )  can then be washed and the waste collected or  -:: n 

I taken to a disposal site. I -, * :  

. .  . 

LATITIC - pertaining to la t i te ,  a porphyritic extrusive rock having plagioclose and potassim feldspar 
(probably mostly feldspar) present i n  nearly equal amounts 'as phenocrysts, l i t t l e  or  no quartz, and a 
finely crystalline to  glassy groundnass, which my contain obscure potassium feldspar, the extrusive 
equivalent of monzonite. 

LIMBURGITIC - pertaining to  litnburgite, a dark-colored porphyritic extrusive igneous rock having 
olivine and clinopyroxene as phenocript minerals i n  an alkali-rich glassy groundmass which may have 
microlites of clinophropene, olivene, and opaque oxides; some nepheline and/or analcime may be present, 
and feldspars are.typically absent. 

MAN-REM - a u n i t  of population dose, often the average dose per individual expressed i n  rems times the 
population affected. 

- MESIC - pertaining to  a soi l ' s  water relationships intermediate between dry (xeric) and wet (hydric). 

NUCLIDE - a species of atom having a specific mass, atomic number, and nuclear energy state. 

OVERSTORY - the layer o f  foliage i n  a forest canopy; also, i ts  trees. 

- PARENT - a nuclide which disintegrates radioactively to  form a second nuclide (daughter). 

2 - PASCAL - a measure of pressure i n  u n i t s  of N/m (newtons per square meter). 

PENETRATING RADIATION - forms of radiant energy capable of passing through significant thickness of 
solid material; these usually Include gama rays, xrays, and neutrons. 

PERCHED AQUIFER - unconfined ground water separated fm the underlying main aquifer by .an unsaturated 
zone. 

PIEZOMETRIC SURFACE - imaginary surface representing the s ta t ic  head of ground water. 

population dose - the total ionizing radiation dose received by the entire population i n  question. 
I t  i s  the sum of the doses received by each member of t h e  population. 

- rad - a u n i t  of measure for the absorbed.dose of radiation; one rad equals 100 ergs absorbed Per 
gram of material. 

radionuclide - a radioactive nuclide. 

. 
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rad ia t i on  protect ion standards - the rad ia t i on  protect ion standards are a se t  o f  maximum external  and 
in te rna l  rad ia t i on  dose equivalents (rem) for  ind iv iduals  i n  contro l led .and uncontrol led areas cmd 
populations. The standards are s tated f o r  calendar quarters and annual exposure perfods f o r  the whole 
body and spec i f i c  organs or tissues. 

radio-telemetrx - a process i nvo l v ing  the attachment t o  an animal o f  a -11 radio t ransmi t ter  t h a t  
emits long wave frequencies permi t t ing invest igators  t o  p inpolnt  l oca t l on  o f  the animal. 

- rem - a u n i t  of measure f o r  the dose of i on i z ing  rad ia t i on  t h a t  has the same b io log i ca l  e f f e c t  as one 
roentgen of xrays. One rem i s  approximately equal t o  one rad for  X. gamna, o r  beta radiat ion.  

SANIOINE - a high-temperature mineral o f  the a l k a l i  fe ldspar group. 
monoclinic form o f  orthoclase occurring i n  clear. glassy. o f ten  tabular crysta ls  embedded i n  
una1 tered ac id volcanic rocks. 

It i s  a h igh ly  disordered, 

. 
SCINTILLATION (COUNTING1 - l i g h t  flashes produced i n  c r y s t a l l i n e  mater ia l  by i on i z ing  radlat ion;  
measurement o f  the leve l  o f  a c t i v i t y  o f  the source. 

- SHERD - va r ia t i on  o f  shard. A fragment o f  a b r i t t l e  substance, as o f  an earthen vessel (pottery).  ' 

STORAGE COEFFICIENT - the volume of water an aquifer releases from o r  takes i n t o  storage per u n i t '  
surface area o f  the aqui fer  per u n i t  change i n  head. 

. I  . 

THERMOLUMINESCENT DOSIMETER - a passive detector. usual ly  containing a phosphor mater ia l  . used t o  
cumulatively measure inc identa l  i on i z ing  rad ia t i on  ( i n  t h i s  case, t e r r e s t r i a l  gama and cosmic 
rad iat ion) .  Upon heating. the detector emits v i s i b l e  photons i n  a quant i ty proport ional  t o  the 
amount o f  i on i z ing  rad ia t i on  t o  which the detector was exposed. 

TRANSMISSIVITY - a coef f ic ient  r e l a t i n g  the volumetric f l o w  through a u n i t  width o f  groundwater t o  
the d r i v i n g  force (hydraul ic potent ia l ) .  It i s  a funct ion of the porous medium, f l u i d  properties. 
and saturated thickness of the aquifer. 

. .  

TRANSURANIC WASTE - those wastes contaminated w i t h  long- l iver  alpha-emittlng radionucl Ides inc lud ing 
233U and i t s  daughter products. plutonfum and transplutonium nuclides (those w i t h  atomic number ~ 9 4 )  
except 238Pu and 241Pu. 

TRICKLING FILTER - a b io log ica l  sewage treatment technology consist ing o f  a bed o f  " f i l t e r "  medium. 
an underdrainage system, and a mechanism for  d i s t r i b u t i n g  the sewage evenly over the .surface o f  the 
" f i l t e r . "  The word " f i l t e r "  i s  a misnomer. There i s  no s t ra in ing  o r  f i l t e r i n g  involved. Actual ly,  
the " f i l t e r "  i s  a bed of gravel, broken stone, etc., on which a f i l m  o f  growth develops. As sewage 
percolates throuyh the bed, the organisms i n  the f i l m  o f  growth u t i l i z e  the organic matter i n  the 
sewage f o r  growth. 
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UNDERSTORY - a layer of foliage i n  a forest below the level o f  the w i n  canopy; also, the trees 
forming such a layer. 

the, distribution o f  prevailing wind directions 
speed groupings by direction. 

WIND ROSE - a diagramnatic representationof 
given location; some variations include wind 
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APPENDIX G 

UNITS OF MEASUREMENT WITH 
SYMBOLS AND SELECTED HETRIC-ENGLISH CONVERSIONS 

Uni t 

British thennal unit 
Cubic Centimeter 
Cubic meter 
Curie 
Gallons per minute 
Gram 
Ki 1 ogram 
Ki 1 ometer 
Kilowatt hour 
Liter 
Meter 
Mi 1 1  ion electron vol t s  
Million gallons per day 
Thousand cubic feet 
Thousand kilowatt hours 
Thousand standard cubic feet 
Metric ton 
Parts per million 
Pascal 
Pounds per square inch 
Roentgen 

- 

Prefix 

mega \ 
kilo 
deca 
centi 
mill1 
micro 
nano 
pi EO 

- 

m 
BTU 

3 m 
ci 
9pn 
0 
k9 
kn 
kwh 
a 
m 
MeV 
MGD 
MCF 
MKWH 
MSCF 
MT 
Ppn 
Pa 
Pse 
R 

an3 (cc) 

METRIC PREFIXES 

Snnbol 

* M  
k 
da 
C 
m 

n 
P 

U 

Conversion 

1056 joules 
0.034 ounce (fluid) 
264 gallons, 35.3 ft3 
3..7 x lolo disintegraions/sec 
3.78 1 1 tershi n 
0.035 ounce (avoirdupois) 
2.2 l b  
0.621 nile 
3.6 x lo6 joules 
0.264 gallon 
3.28 feet 

3785 m3/day 

- 

3.6 x 10gjoules 
28.3 m3 
1000 'kg 

0.021 lb/ft2 
6895 Pa 

Mu1 tip1 ier 

106- 
103 
10' 

10-3 
10-6 

. 
10-12 

. 
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ENVIRONMENTAL SURVEILLANCE AT LOS ALAMOS 
DURING 1978 

Environmental Surveillance Group 

ABSTRACT 

This report documents the environnkntal surveillance program conducted 
by the Los Alamos Scientific Laboratory (LASL) in 1978. Routine monitor- 
ing for radiation and radioactive or chemical substances b conducted on the 
Laboratory site and in the surrounding region to determine compliance with 
appropriate. standards and permit early identification of possible un- 
desirable trends. Results and interpretation of the data for 1978 on 
penetrating radiation, chemical and radiochemical quality of ambient air, 
surface and ground water, municipal water supply, soi,ls and eediments, 
food, and airborne and liquid effluents are included. Comparisons with ap- 
propriate standards and regulations or with background levels from natural 
or other non-LASL sources provide a basis for concluding that environmen- 
tal effects attributable to LASL operations are minor and cannot be con- 
sidered likely to result in any hazard to the population of the area. Results of 
several special studies provide documentation of some unique environmen- 
tal conditions in the LASL environs. 

I. INTRODUCTION 

This report documents results of the environmen- 
tal monitoring program conducted at the Los 
Alamos Scientific Laboratory (LASL) during 1978. 
In keeping with Department of Energy (DOE) and 
Laboratory intent to describe and document possi- 
ble influences of operations on the environment, this 
report provides data and interpretation of en- 
vironmental conditions in the vicinity of LASL. 

The hboratory is administered by the University 
of California for DOE, under contract W-7405-ENG- 
36. The LASL environmental program, conducted 
by the Environmental Surveillance Group, is part of 
a continuing investigation and documentation 
program. 

Since its inception in 1943, the Laboratory's 
primary mission has been nuclear weapons research 
and development. National security programs in- 
clude weapons development, laser fusion, nuclear 

materials research, and laser isotope separation, as 
well as basic research in the areas of physics, 
chemistry, and enginkering that support such . * 

programs. Research on peaceful uses of nuclear 
energy has included space applications, power reac- 
tor programs, magnetic fusion, and radiobiology and 
medicine. In more recent years other programs have 
been added in astrophysics, earth sciences, energy 
resources, nuclear fuel safeguards, lasers, and 
biomedical and environmental research. 

A unique combination of facilities, which con- 
tribute to the various research programs, exists a t  
La Alamos. These facilities include the 800 MeV 
proton accelerator, a tandem Van de Graaff ac- 
celerator, the Laser Laboratory, the Magnetic Fu- 
sion Laboratory, a flash radiographic facility, and a 
10 megawatt research reactor. Some of these 
facilities encourage participation and joint projects 
by researchers from other laboratories and research 
facilities. 
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In August 1977, the LASL site, encompassing 111 
km2, was dedicated as a National Environmental 
Research Park. The ultimate goal of this regional 
facility is to encourage environmental research that 
will contribute understanding of how man can best 

‘live in balance with nature- while enjoying the 
benefits of technology. Park resources are made 
available to individuals and organizations outside of 
LASL for the purpose of facilitating self-supported 
research on those subjects deemed compatible with 
the LASL programmatic mission. 

. 

A. Physical Setting 

The Lns Alamos Scientific Laboratory and adja- 
cent residential areas of Los Alamos and White Rock 
are located in Los Alamos County in north-central 
New Mexico, about 100 km NNE of Albuquerque 
and 40 km NW of Santa Fe by air (Fig. 1). The 111 
km2 Laboratory site and adjacent communities are 
situated on the Pajarito Plateau. The Plateau con- 
sists of a series of mesas separated by deep canyons 
cut by intermittent streams that trend eastward 
from an altitude of about 2400 m a t  the flank of the 
Jemez Mountains to about 1800 m at  the eastern 
margin where it terminates above the Rio Grande 
valley. Most Laboratory and community develop- 
ments are confined to the mesa tops (see Fig. 2 and 
inside front cover). The surrounding land is essen- 
tially undeveloped with large tracts of land north, 
west, and south of the Laboratory site held by the 
U.S. Forest Service and U.S. Park Service (see land 
ownership map inside back cover). San Ildefonso In- 
dian lands border the Laboratory to the east. 

All Los Alamos County and vicinity locations 
references in this report are identified by the LASL 
Cartesian coordinate system, which is based on 
English units of measurement. This system is stan- 
dard throughout the Laboratory but is independent 
of the U.S. Geological Survey and New Mexico State 
Survey coordinate systems. The major coordinate 
markers shown on the maps are at 3.048 km (10 OOO 
f t )  intervals, but for the purpose of this report are 
identified to the nearest 0.30 km (lo00 ft). The area 
within the LASL boundary is a controlled area 
because DOE has the option to completely restrict 
access. This control can be instituted when neces- 
sary. 

The canyons and mesas in the Laboratory area are 
underlain by the Bandelier Tuff composed of ashfall 
and ashilow pumice and rhyolite tuff that form the 
surface of the Pajarito Plateau. The tuff ranges from 
nonwelded to welded and is in excess of 300 m thick 
in the western part of the Pajarito Plateau and thins 
to about 80 m toward the east above the KO Grande. 
It was deposited as a result of a major eruption of a 
volcano in the Jemez Mountains to the west about 
1.1-1.4 million years ago. 

The tuffs lap onto the older volcanics of the 
Tschicoma Formation, which form the Jemez Moun- 
tains along the western edge of the Plateau and are 
underlain by the fanglomerate of the Puye Forma- 
tion in the central and eastern edge along the Rio 
Grande. The Chino Mesa basalta interfinger with 
the fanglomerate along the river. These formations 
overlie the siltstonehandstone Tesuque Formation, 
which extends across the Rio Grande Valley, and are 
in excess of 1OOO m thick. 
Los Alamos area surface water is primarily inter- 

mittent stream flow. Springs on the flanks of the 
Jemez Mountains supply base flow to the upper 
reaches of some canyons, but the amount is insuf- 
ficient to maintain surface flows across the 
Laboratoiy area before it is depleted by evaporation, 
transpiration, and infiltration. Runoff from heavy 
thunderstorms or heavy snowmelt reaches the Rio 
Grande several times a year. Effluents from sanitary 
sewage, industrial waste treatment plants, and cool- 
ing tower blowdown are released to some canyons a t  ’ 
rates sufficient to maintain surface flows for as long 
as 1.5 km. 

Ground water occurs in three modes in the Los 
Alamos area: (1) water in shallow alluvium in the 
canyons, (2) perched water in basalt, and (3) the 
main aquifer of the Los Alamos area. ’ 

Intermittent stream flows in canyons of the 
Plateau have deposited alluvium that ranges from 
less than 1 m to as much as 30 m in thickness. The 
alluvium is quite permeable in contrast to the un- 
derlying volcanic tuff and sediments. The intermit- 
tent runoff in the canyons infiltrates the alluvium 
until its downward movement is impeded by the less 
permeable tuff and volcanic sediment. This results 
in a shallow alluvial ground water body that moves , 
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Regional location of Los Alamos. 
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downgradient in the alluvium. As water in the al- 
luvium moves downgradient, it is depleted by 
evapotranspiration and movement into underlying 
volcanics.1 

In lower Los Alamos and Pueblo Canyons a small 
local body of perched water is formed in the basalts 
by water infiltrating from the alluvium into underly- 
ing volcanics. This perched water discharges into. 
Lms Alamos Canyon west of the Rio Grande. This is 
the only perched water body beneath the Plateau in 
the main aquifer. . 

The main aquifer of the Lms Alamos.area is the 
only aquifer in the area capable of serving as a 
municipal water supply. The surface of the aquifer 
rises westward from the Rio Grande within the Tesu- 
que Formation into the lower part of the Puye For- 
mation beneath the central and western part of the 
plateau. Depth to the aquifer decreases from 360 m 
along the western margin of the Plateau to about 180 
m at the eastern margin. The water is under water 
table conditions in the western and central part of 
4he plateau and under artesian conditions in the 
eastern part and along the E o  Grande.2 

The major recharge area to the main aquifer is the 
intermountain basin of the Valles Caldera. The 
water table in the caldera is near land surface. The 
underlying lake sediment and volcanics are highly 
permeable and recharge the aquifer through 
Tschicoma Formation interflow breccias and the 
Tesuque Formation. The Rio Grande receives 
ground water discharge from springs fed by the main 
aquifer. The 18.4 km reach of the river between 
Otowi Bridge and the mouth of Rito de Frijoiea 
receives an estimated 5.3 to 6.8 X 106 m3 annually 
from the aquifer. 

C. Meteorology 

Los Alamos has a semiarid, continental mountain 
climate. The average annual precipitation of 46 cm 
is accounted for by warm-season orographic convec- 
tive rain showers and winter migratory storms. 
Seventy-five per cent of the annual total moisture 
falls between May and October, primarily as 
thunderstorms. Peak shower activity is in August. 
Winter precipitation falls primarily as mow, with 
annual accumulations of about 1.3 m. 

Summers' are cool and pleasant. Maximum 
temperatures are generally below 32T ,  and a large 
diurnal variation keeps nocturnal temperatures in 
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the 1245°C range. Winter temperatures are typical- 
ly in the range from -10°C to 5°C. Many winter 
days are clear with light winds, and strong solar 
radiation makes conditions quite comfortable wen 
when air temperatures are cold. A single heating 
degree day equals 18.3% minus the average of the 
daily maximum and minimum temperatures. The 
average total heating degree days per year between 
1951 and 1978 was 3528°C days, with January ac- 
counting for over 622"Cdays. Summaries of the 1978 
weather and climatological data from 1951 through 
1978 are presented in Table EX and Fig. 3. 

Major spatial variation of surface winds in Ins 
Alamos is caused by the unusual terrain. Under 
moderate end strong atmospheric pressure dif- . .  
ferences, flow is channeled by the major terrain 
features. Under weak pressure differences, a distinct 
daily wind cycle exists. The interaction of these two 
patterns gives rise to a westerly flow predominance 
on the westem part of the Leboratory site and a 
southerly component a t  the east end of the mesas. 

Historically, no tornadoes have been reported in 
Ins Alamos County. Lightning, however. is common 
in the vicinity of the Pajarito Plateau. Local 
climatological records indicate an average of 62 
thunderstom-days per year. Lightning protection is 
an important consideration applied to each facility 
a t  LASL. 

D. Demographics 

Lm Alamos County is demographically different 
from the surrounding area. With a population es- 
timated at 19 600, it is characteristically urban in 
nature, surrounded by more rural communities rely- 
ing on farming and cattle and sheep herding, 
primarily in the valley areas. Two residential and 
related commercial areas exist in the county (see 
Fig. 4 and inside back cover). Los Alamos, the 
original area of development, has an estimated pop- 
ulation of 13 300, while White Rock has about 6300 
residents. Commuting and general traffic are served 
by State Road 4, which runs through White Rock, 
and Loop 4, which runs through Los Alamos (see 
Fig. 4). Two federally owned roads, East Jemoz and 
Pajarito Roads, cross this site and are normally open 
to public use. About one third of those employed in 
L a  Alamos commute from other counties. Popula- 
tion estimates for 1978 place 105 OOO people within 
an 80 km radius of Los Alamos. 
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Summay of 1978 weather in Los Alamos. 

E. Waste Disposal 

LASL's activities are carried out in 30 active 
technical areas (TA) distributed over the site (see 
Fig. 4). Wastes requiring disposal are generated a t  
virtually all these locations. Sanitary sewage is 
treated by a number of plants employing conven- 
tional secondary treatment processes or by septic 
tanks. Uncontaminated solid waste ir disposed in a 
County-operated landfill located within the 
Laboratory boundary. Pr'onradioactive airborne ef- 
fluents include combustion products from the p e r  
and steam plants, vapors of fumes from numerous 
local exhaust systems such as chemistry laboratory 
hoods, and burning of high explosives wastes. 

Most of the liquid radioactive or chemical 
laboratory waste is routed to one of two waste treat- 
ment facilities by a collection system that is in- 
dependent of the sanitary sewage system. The 
balance of such wastes from remote locations is ac- 

cumulated in holding tanks and periodically col- 
lected and transported to the treatment plants for 
processing. Radioactivity is removed at  the treat- 
ment plants by physiochemical processes that 
produce a concentrated sludge subsequently 
handled as solid radioactive waste. The treated ef- 
fluents are released to canyons. 

Between 90% and 95% of the total radioactively 
contaminated solid waste volume from the 
Laboratory is disposed of by burial at the waste dis- 
p a l  area, TA-54. The remaining 5-10% is classed 
as transuranic waste and stored retrievably. En- 
vironmental containment is provided by the dry 
geologic formations of the burial ground. 

Airborne radioactive effluents are discharged from 
a number of facilities after receiving appropriate 
treatment such as filtration for particulates, 
catalytic conversion and adsorption of tritium, or 
decay time for short-lived activation gases. 
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LASL technical areas and adjacent community areas. 

F. Environmental Monitoring 

Routine monitoring of radiation, radioactive 
materials, and chemical substances is conducted on 
the Laboratory site and in the surrounding region to 
assure compliance with appropriate standards, iden- 
tify possible undesirable trends, inform the public, 
and contribute to general environmental knowledge. 
This monitoring in the environment serves as a 
check on specific effluent release points such as the 

radioactive waste treatment plants and various 
stacks a t  nuclear research facilities. 

Exposure from external penetrating radiation 
(primarily gamma radiation) in the LASL environs 
is monitored a t  stations equipped with ther- 
moluminescent dosimeters (TLD) . Atmospheric 
radioactivity samples are collected monthly at con- 
tinuously operating air sample stations in Los 
Alamos County and vicinity. Monitoring for surface 
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and ground water radioactivity provides routine sur- 
veillance of the possible dispersion of effluents Erom 
LASL operations, while regional surface waters 
within i 5  km of LASL are sampled to ascertain 
natural levels of radioactivity in water of the area. 
Soil and sediment samples are also collected from 
the area for analysis. Sampling stations in La 
Alamos County and the Rio Crande Valley are used 
to monitor locally produced -foodstuffs, principally 
fruits and vegetables. 

11. SUMMARY 
I 

This report presents the results of .LASL en- 
vironmental monitoring programs for 1978. Data 
and interpretive comparisons are included for: 

apenetrating radiation 
.radioactivity in air, water, soil, and foodstuffs 
.radioactivity in airborne and liquid effluents 
.chemical contaminants in airborne and liquid ef- 

.chemical and radiochemical quality of water sup- 
fluents 

PlY 

Several special studies on environmental conditions 
at Los Alamos are summarized. 

Penetrating radiation in the Los Alamos area out- 
side the LASL boundary averaged 108 mrem/yr from 
multiple sources of natural radiation; LASL opera- 
tions did not contribute to the total. Penetrating 
radiation at onsite locations near facilities emitting 
radiation reached a maximum of about 700 
mrem/yr. The annual mean concentration of 
tritiated water vapor in air a t  perimeter locations 
was 13 X 10-12 b Ci/ml, about 9 X 10-12 bCi/ml 
higher than background measured at regional sta- 
tions, showing some effect of laboratory effluents. 
The mean concentration a t  perimeter locations is 
about 0.00'7% of the applicable uncontrolled area 
concentration guide (CC). 

Uncontrolled area concentration guides represent 
levels of radioactivity considered acceptable in air 
breathed or water consumed by members of the 
public and were derived to insure that continuous 
breathing 'of air or drinking of water containing 
radioactivity a t  the CG levels would not cause 
human radiation doses exceeding the Radiation 
Protection Standards (see Appendix A). However, 
the CGs do not account for concentration 
mechanisms that may exist in environmental media. 

Consequently, other media such as sediments. soils. 
and foods are monitored. 

Atmospheric long-lived gross alpha and gross beta 
mean concentrations in the LASL environs were 1.5 
X 10-15 and 86 X 10-15 pCi/ml, respectively, 
2.4% and 0.09% of their respective uncontrolled area 
CGs. Gross beta activity was elevated.during March 
and December, shortly after detonations of at- 
mospheric nuclear devices by the People's Republic 
of China. The maximum beta activity concentra- 
tions were less than 0.6% of the appropriate CC. The 
atmospheric 239Pu mean concentration offsite in the 

' LASL environs was about 80 x 10-18 pCi/ml, 
which was 0.13% of the uncontrolled area CC. The 
airborne radioactive efnuents of possible concern 
were the air activation products 41Ar, 11C, 13N, and 
150, released from the research reactor (TA-2) and 
the linear accelerator a t  the Los Alamos Meson 
Physics Facility (LAMPF, TA-53). Concentrations 
for these isotopes a t  occupied locations were 
theoretically calculated using atmospheric disper- 
sion models in order to estimate doses. Measured 
doses at the Laboratory boundary north of LAMPF 
indicate that the theoretically calculated concentra- 
tions probably overestimate actual concentrations. 

Radiation doses to members of the public (-0.1 
mrem/yr or greater) attributable to radioactive air- 
borne effluents from LASL operations were 
calculated from these measured or theoretically es- 
timated concentrations or from penetrating radia- 
tion measurements. Such calculations indicate that 
maximum doses to people at occupied locations 
could be as high as 0.7 mrem/yr from 41Ar [0.14% of 
the DOE Radiation Protection Standard (RPS), see 
Table A-111, and 3.8 mrem/yr from combined 11C, 
13N, and 150 (0.76% of the RPS). The estimated 
total whole body population dose attributable to 
LASL operations for residents of Los Alamos County 
was 10.5 man-rem or about 0.44% of the population 
dose due to normally present background radiation 
and about 0.52% of the population dose received 
from medical radiation (diagnostic x-rays only). 

No pathways to humans were identified for 
radioactivity in treated liquid effluents. All water ef- 
fected by such effluents contained radioactivity at 
levels well below appropriate CCs. No pathways for 
sediments in liquid waste discharge areas were iden- 
tified. Analyses of fish from the Cochiti Reservoir 
showed no measurable concentrations of activity at- 
tributable to Laboratory operations. 

. .  
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Commuters making 15 round trips a. week on one 
federally owned road (Pajarito h d )  crossing the 
site would have received <0.5 mrem/yr from one 
technical area where radiation emitting experiments 
are carried out. Two possible food pathways, involv- 
ing honey and venison, could have resulted in doses 
of <4  mrem/yr to a few people. 

The water supply met all applicable US En- 
vironmental protection Agency (EPA) and New 
Mexico Environmental Improvement Division 
(NMEID) chemical quality and radioactivity stan- 
dards. The integrity .of the geological formations 
protecting the deep groundwater aquifer was con- 
fumed by the lack of any measurements indicative 

of non-natural radioactivity or chemical contamina- 
tion in the municipal water supply sources. 
I Nonradioactive airborne efnuents from sources in- 

cluding a power plant, steam plants, an asphalt 
plant, a beryllium shop, and experiments utilizing 
high explasives weze well within envkonmental 

sewage plants operating under provisions of EPA 
permits exceeded one or more pennit limits during 
at  least .one month of the year. Industrial effluents 
from 104 sourcxs came under provisions of an E P A  
NPDES permit during October 1978. Data on the 
quality of these effluents are presented. 

quality etandarde. Effluents from 6 of 10 sanitary . -  

111. MONITORING RESULTS 

A. Radiation and Radioactivity 

- 1. Penetrating Radiation 

Levels of penetrating radiation, including I and gamma rays from cosmic, terrestrial, 
and man-made sources in the Los Alamos area nre monitored with thermoluminescent 
dosimeters deployed in two independent networks. The environmental network consists of 
50 locations divided into three groups (Fig. 5). Three of these locations are 28 to 44 km from 
the Laboratory boundaries in the neighboring communities of Espahola, Pojoaque, and 
Santa Fe, and form the regional group (Fig. 1). The perimeter group consists of 16 
dosimeters placed within 4 km of the boundary. T h i i - o n e  locations within LASL boun- 
daries are classed as the onsite group. The dosimeters are changed each calendar quarter. 
The second network consists of 25 locations, all within LASL boundaries. This network was 
established to monitor radioactivity of the.gaseous effluent from LAMPF at ground level 
approximately 1 km from the stack. The dosimeters are changed in accordance with the 
operating schedule of LAMPF. No measurements at regional or perimeter locations in the 
environmental network for any calendar quarter showed any statistically discernible in- 
crease in radiation levels that could be attributed to LASL operations. The LAMPF 
network showed an increase of 13.7 f 1.4 mredyr a t  the LASL boundary north of the 
LAMPF facility. Table I summarizes the annual total doses by the regional, perimeter, on- 
site, and LAMPF groups for 1978. 

Xatural penetrating radiation background has 
two components. The natural terrestrial component 
results from the decay of MK and the radioactive 
daughters from the decay chains of 82Th and B8U. 
The cosmic component includes both photon radia- 
tion and neutrons. The thermoluminescent 

used in the LASL monitoring program dosimeta (TLD-1 ) are insensitive to neutrons so neutron 
contribution to natura1 background radiation was 
not measured and, therefore, will be excluded from 
this discussion. The cosmic ionizing radiation level 

increases with elevation because of reduction in the 
shielding effect of the atmosphere. At sea level it 
averages between 25 and 30 mremlyr. Ins Alamos, 
with a mean elevation of about 2.2 km, receives 
about 60 mrexdyr from the cosmic component. The 
regional monitoring locations, ranging from about 
1.7 km elevation at Pojoaque to about 2.1 km at 
Santa Fe, receive from 50-60 mrem/yr.3 

In contrast to this fairly constant cosmic compo- 
nent, the dose from the natural terrestrial compo- 
nent in the Ins Alamos area is highly variable. me 

. .  
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Thermoluminescent dosimeter (TU) and air mzmpler beotio~ on or near the LASL rite. 

temporal variation at any particular location (Fig. 5) 
is about 16-25% because of variations in soil 
moisture content and snow cover.3 There is also 
spatial variation because of different soil and rock 
types in the area.4 These natural sources of variation 
make it difficult to detect any increases in the radia- 
tion level from man-made sources, especially if the 
magnitude of such an increase is small compared to 
natural fluctuations. 

In order to discriminate between these man-made 
and natural components of variation, data were used 

from two different dosimeter configurations at each 
LAMPF network location. One measures total . 
penetrating radiation, both cosmic and terrestrial. 
The second is shielded from below with enough lead 
to eliminate about 90% of the direct termtrial 
gamma-ray component and from above by enough 
Lucite to eliminate virtually all beta particles and 
positrons (whether from natural sources or from 
LAMPF operations). Gamma rays from annihila- 
tion of positrons and electrons can penetrate the 
Lucite. 

. o  
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TABLE1 

EXTERNAL PENETRATING RADIATXON 
DURING 1978 

rain. These t& locations are not influenced by any 
laboratory radiation sources and. are used as 
background locations. By comparing ratios of un- 
shielded to shielded doses recorded during the same 
period at the background locations and at each field 

Dose(-) l-tion in the m P F  network, the component of 
the total penetrating doae due to LAMPF operations 
can be determined for each field location. Group Minimum Maximum A- 

Because the 7'LD dosimeters used in the LAMPF 
Regional 74.i 5 96.*6 . 84A22 - network are insensitive to neutrons, independent 

82A 135mf6 108A2B neutron measurements with sensitive portable 
equipment were made at  the nearest boundary to Onsite 9 i . i  5 
LAMPF (0.8 km north). With all LAMPF targeta in LAMPFa 81.f 5 

use and a beam current of about 40% of the max- 

crealle at  this location is less than 0.1 mrem/yr. 
When full power is eventually reached, the dose rate 
due to LAMPF produced neutrons will be less than 
0.2 mredyr. 

681'f l3 
127'f ' "'.* lo 

212 

aheapolated from dab obtained the fourth imum planned current, the neutron dose rate in- 
"lendar quarter when the 
completed. 

was 

Three of the locations in the LAMPF Tu3 
network are 5.5 to 9 km from LAMPF in similar ter- 

2. Air 

Worldwide background atmospheric radioactivity is composed of fallout from at- 
mospheric nuclear weapons teeb, natural radioactive constituents in dust from the ear ths  
surface, and radioactive materials resulting tfom interactions arith cosmic radiation. Air is 
routinely sampled at several locations on Laboratory land, along the Laboratory perimeter, 
and in distant areas to determine the existence and composition of any contributions to 
radionuclide lewels from Laboratory ~ p c l . e t i ~ ~ s .  During 1978, no rtotistically significant 
difference was observtd between the atmospheric concentrations of gross alpha, gross beta, 
americium, plutonium, and uranium measured at sampling locations along the Laboratory 
perimeter and those measured in distant areas. This indicates Laboratory contributions to 
concentrations of these contaminants were less than the local variability in background 
levels. Tritiated water vapor (HT0)~conCsntrations at perimeter and onsite stations were 
about three and four times higher, respectively, than d o n a 1  background IiTo levels and 
are attributable to the Laboratory's HTO stack effluents. Elevated levels of airborne ac- 
tivity from short-lived fission products were detected for short periods of time following 
nuclear atmospheric detonations by the People's Republic.of China on March 14 and 
December ld. 

1 
a. G e n e d  Atmospheric radioactivity samples 

were collected at 25 continuously operating air 
sampling stations in Ims Alamos County and 
vicinity. Onsite and perimeter station locations tire 
shown in Fig. 5 and identified by map coordinates 
(Table E-W. Perimeter stations are 0 to 4 km from 
the Laboratory boundary. The regional monitoring 
stations. located 28 to 44 km from the Laboratory at 
Espafiola. Pojoaque. and Santa Fe (Fig. 6). serve as 
reference points in determining the regiond 
background for atmospheric radioactivity. 

When interpreting data from thb air sampling 
program, one must first be aware of natural and fall- 
out radiaectivity levela nnd their fiuctuntion~. 
Worldwide background atmospheric radioactivity is 
largely composed of fallout from atmospheric 
nuclear weapons tests, natural radioactive con- 
stituents in dust from the decay chains of am, 
238U, and materials resulting from interactions with 
cosmic radiation, such as tritiated water vapor. 
Because suspended particulates are mostly from soil 
resuspension, there are large temporal fluctuations 

. 
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in radioactivity concentrations as a result of chang: 
ing meteorological conditions. Periods of high winds, 
resulting in relatively high suspended particulate 
concentrations, contrast with periods of heavy 
precipitation, which remove much of the supended 
mass. Spatial variations may be dependent on these 
same factors. Previous meaaurementa of background 
atmospheric radioactivity concentrations are sum- 
marized in Table E-III and are useful in interpreting 
the air sampling data. , 

b. Chinese Fallout Monitoring. Two at- 
mospheric nuclear tests by the People's Republic of 
China were conducted over their Lop Nor testing 
area in southwest China. Both teste (March 14 and 
December 14) were reported to & nuclear'devices 
with explosive power equivalent to approximately 20 
M O  tons of TNT. Radioactive materials were in- 
jected into the troposphere and stratosphere over the 
mid-latitudes of the northern hemisphere by the 
above-ground detonations. Prevailing air currents 
then carried the airborne radioactive materials to 
the Sorth American continent where the radioactive 
debris slowly dropped to the earth's surface (u1 fall- 
out. 

After each explosion, supplementary sampling 
was initiated to measure the fallout. Daily par- 
ticulate samples were taken a t  the Occupational 
Health Laboratory (NO50 EO401 and at  the offbite 
station at Espaiiola, 28 km distant from the 
Laboratory (see Fig. 6). The highest observed long- 
lived (counted after 7 to 10 days), gros~ beta con- 
centration for the March 14 test was 570 W 0 )  
x 10- 1.5 ICilmL and for the December 14 test wan 
190 (i20) x 10-15 pCi/mL. These concentrations 
are O.6Oa and 0.2%, respectively, of the uncontrolled 
aiea CG for 1311. Qualitative gamma spectral 
analyses of the atmospheric particulate samples 
showed the presence of fresh fiseion products (e&, 
141Ce. 1311. 95Zr) from the detonations. Tables E- 
I V  and E-V contain all data collected during the 
special Chinese fallout monitoring programs. 

c. Annual Gross Alpha and Gross Beta 
Radioactivity. The annual average 4-wk grodls 
alpha and p s  beta concentrations are summarized 
in Table I1 and are shown in detail in Table E-W. 
Temporal vanations in long-lived gross beta con- 
centrations (Fig. 7) were observed during the year. 
The elevated activity during the spring was typical 

of that observed during mast springs when mixing of 
the stratosphere with the t r o p p h m  causes in- 
creased fallout of particulates. 

Data plotted in Fig. 7 ale0 show that there were no 
significant differences in atmospheric gross beta 
concentratioxu among the regional, perimeter, and 
onsite sampling statim thia year. There have been 
no statistically significant differences over the past 
s K  yeam. This lack of atatistically significant dif- 
ferences in concentrations indicates that Laboratory 
operations hain negligible influence on the ambient 
atmospheric radioactivity in the Lms Alamos vicinity 
and suggeata that this radioactivity ~ & i ~ t e e  from 
widespread sources-fallout from nuclear teat 
detonations and naturally occurring materials-and 
not from a localized source such as the Laboratory. 

d ZWium. Atmospheric tritiated water con- 
centrations for each station for 1978 are summarized 
in Table II and shown in detail in'Table E-VIII. The 
relatively higher levels observed at the Ins Alamos 
airport (station 8) and TA-21 (station 15) are similar 
to those observed in previous years and are at- 
tributable to stack effluents from nearby TA-21. The 
relatively higher concentrations at  TA-54 (station 
22) result from evapotranspiration of buried tritium- 
contaminated wastes at  thw site. The annual mean 
for the onsite stations is statistically higher (at a 
>99% confidence level) than the regional and 
perimeter means. The higher value reflects tritium 
releases from Laboratory operations (see Sec. 
III.A.6). The annual mean atmospheric tritium con- 
centrations for the perimeter and onsite stations are 
shown in Fig. 8. The highest annual mean of 57 
(f74) pCi/m3 was at TA-54 (station 22). 

e. Phtonirun. The annual average W P u  and 
23% 'concentrations for each station are sum- 
marized in Table II and listed in Table E-IX. Prac- 
tically all MPu concentrations were less than the 
minimum detectable limit of 2 X 10-18 rCi/ml; 
S9Pu concentrations were comparable to 1977 data 
and showed no anomolies. The regional, perimeter, 
and onsite group 23Wu means are statistically in- 
distinguishable from one another, indicating 
Laboratory contributions of 239Pu to the at- 
mosphere are at background levels. 
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Regional surface water, sediments, soil, and air sampling stations. 
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Monthly avemge long-lived @vas beta d o a c t i v i t y ,  1873-1978, by sampling station groups. 

f. UAnium and Americium. The 1978 at- 
mospheric uranium concentrations are summarized 
in Table II and listed in Table EX. The uranium 
concentrations are dependent on the immediate en- 
vironment of the sampling station. Those statione 
with higher annual averages and maximum values 
were all located in dusty areas whe.re a higher filter 
dust loading accounts for the collection of more 
natural crustal-abundance of uranium. The annual 
averages of the stations are typical of regional 
nverage background atmospheric uranium con- 

. .  

centrations (Table E-III) . There were no statistically 
eignifcant (at a >99% d d e n c e  level) temporal or 
geographical differences among the regional, 
perimeter, and onsite station groups. 
. The 1978 atmospheric americium concentrations 

are summarized in Table XI and listed in Table E- 
XI. All data were below the analytical detection 
limit, so no statistical analysis was made. Only 0.034 
pCi of UlAm (Table E-XXI) was released to the at- 
mosphere from LASL during 1978. 
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Fig. 8. 

Annual mean atmospheric tritiated water vapor concentnations in the vicinity of LASL. 
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TABLE I1 

SUMMARY OF ANNUAL ATMOSPHERlC RADIOACTIVITY MONITORING . 

Composite Maximum Minimum Annual MeanAs 
Analysis Group Unite Obmrved Observed Meall "% CG 

10-1' p C i / d  
& i / d  

10-1' pCi/ml 

pCi/mL 
10-16 pCi/ml 
10-'6 pc i /ml  

1O-I' pCi/ml 
lo-" pCilml 
10-l' pCi/ml 

-Pu Regional 10-16pCi/d -1.1 f 1.6 -4.5 f 4 . 8  -2.3 f 1.3 0.00 
Perimeter 10-l'pCi/ml -0.1 f 1.9 -4.7 f 3.9 -1.8 f 1.3 0.00 

Gross Alpha Regional 
Perimeter 
Onsite 

Gross Beta Regional 
Perimeter 
Onsite 

Tritiated Regional 
Water Vapor Perimeter 

Onsite 

1.9 f 0.8 
6.8 f 3.2 
4.6 f 2.0 

200f60 
240 f 60 
440 f 120 

19 f 6  
107 f 34 
118 f 38 

-0.3 f O . l  
-0.0 f 0.1 
-0.1 f 0 . 6  

9 f 2  
13 1 3  
4 f l  

0.2 f 0.6 
0.6 f 0.2 
0.1 f 0 . 6  

0.9 f0 .9  
1.5 f 1.9 
1.5 f 2.0 

72 f 102 
86 f 108 
83f109 

4 f 9  
13 *33 
18 *48 

1.6 
2.4 
0.1 

0.07 
0.09 
0.002 

0.002 
0.007 
O.OOO4 

r: 
[I 
4 
4 
4 

n L! 
nn Onsite 10-upCi/ml 8.8 f 3.2 -4.7 f 2.3 -1.2 f 3.7 0.00 

=Pu Regional pCi/ml 44 f 81 1.2 f 1.5 20 f 39 0.034 - , L! 
Perimeter pCi/rnL 79 f 14 -0.6 f 1.4 27 *43 0.044 
Onsite 10-16pCi/ml 153 f 13 -0.5 f 1.3 32 f 6 7  0.0016 

%'Am Regional 10-16pCi/ml 0.3 f 3.6 -2.0 f 9.1 -0.5 f 2.2 0.00000 
Perimeter 10-r6pCi/lml 7.4 f 15 -2.7 f6.4 0.5 f 6.7 0.00026 
Onsite 1 0 - 1 6 p C i / d  4.2 f 4 . 8  -3.3 f 4 . 8  0.1 f4 .2  0.000002 

Uranium (total) Regional Pdm' 184 *38 34 f 18 102 f 94 0.0011 
Perimeter Pdm' 238 f 49 19 f 22 74 * 8 8  0.0008 
Onsite Pdma 177 f 40 16 f 21 6 8 f 6 6  0.00003 

~ ~ ~~ ~~ ~ 

See footnotes in Tables E-VI1 (gross alpha and beta). E-VI11 (tritiated water vapor). E-IX 
(238Pu and 239Pu), E-X (uranium). and E-XI (241Am) for minimum detectable limits. 
Concentration Guide values. and other pertinent information. 

3. Radioactivity in Surface and Ground Waters 

Surface and ground waters are monitored to provide routine surveillance of potential dis- 
persion of radionuclides from LASL operations. The resulta of these analyses are compared 
to DOE CGs (see Appendix A) as an indication of the very small amounts of radionuclides in 
the environment. The results of the 1978 radiochemical quality analyses of water from 
regional, perimeter, water supply, and onsite non-emuent release areas indicate no effect 
from effluent releases from LASL. Waters in the onsite liquid effluent release areas contain 
trace amounts of radioactivity. These onsite waters are not a source of industrial. 
agricultural, or municipal water supplies. 

, 



a. Reglord and Perfmeter Wiaten. Anh.jeea of 
surface and ground waters from regional and 
perimeter stations reflect base line levels of radioac- 
tivity in the areas outside the LASL boundaries. 
However, the CGs do not account for concentration 
mechanisms that may exist in environmental media. 
Consequently, other media such as sediments, soils, 
and foods are monitored. Regional surface waters 
were collected within 75 km of LASL from six uta- 
tions on the Rio Grande, Rio Chama, and Jemee 
River (Fig. 6, Table E-XII).. Samples were also col- 
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lected from five perimeter ad ions  located within 
about 4 km of the LASL boundaries and from 26 sta- 
tions in White Rock Canyon of the Rio Grande (Fig. 
9, Table E-XII). Excluded from this discussion ie 
Acid-Pueblo Canyon, a former release area for in- 
dustrial liquid waste, which has four offsite stations 
and three onsite stations (Fig. 9). As a known release 
area and for hydrologic continuity, the monitoring 
results in Acid-Pueblo Canyon are diecussed in the 
following llection concerning onsite surface and 
ground waters. Detailed data from the regional and 
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Surface and ground water sampling locations on or near the LASL site. 
. .  



H-18 

perimeter stations are in Tables E-XIII and E-XN, 
respectively (see Appendix B.3 for methods of collec- 
tion, analyses, and reporting of water data)..A com- 
parison of the maximum concentrations found in 
these waters with CGs for uncontrolled areas is given 
in Table IU. 

Radionuclide concentrations in surface and 
ground waters from the six regional and five 
perimeter stations are low andhave shown no effect 
from release of liquid effluents at USL.  Plutonium 
concentrations are near detection limits. The con- 
centrations are well below CGs for uncontrolled 
areas. 

b. Wiater Supply. The municipal and induatrial 
water supply for the Laboratory and community is 
from 15 deep wells (in 3 well fields) and one gallery 
(underground collection basin for spring discharge). 
The wells are located on the Pajarito Plateau and in 
canyons east of the Laboratory (Fig. 9). The water is 
pumped from the main aquifer, which lies a t  a depth 
of about 350 m below the surface of the plateau. The 
galler?. discharges from a perched water zone in the 
volcanics west of the plateau. During 1978 produc- 
tion from the wells and gallery was about 5.6 X 
1@rn3. with the wells furnishing about 97% of the 
total production and the gallery about 3%. Water 
samples were collected from the wells and gallery 
and at 6 stations on tha distribution system. The 5 
stations on the distribution system are located 
within the Laboratory and community (Fig. 9, Table 
E-SI1 ). 

Detailed radiochemical analyses from the wells, 
gallery, and distribution system are presented in 
Table E-XV. A comparison of maximum concentra- 
tions found in these waters with the EPA National 
Interim Primary Drinking Water Standards@ is 
given in Table IV. 

Radioactivity occurring in the water supply is low 
and naturally occurring. Plutonium is below detec- 
tion limits. Samples from the water distribution 
system showed gross alpha activity lower than the 
EPA screening limit (see Appendu A) even though 
one well (LA-lB, Lmi Alamos field) contained 
natural alpha activity about 40% greater than the 
screening limit. Dilution by water from the wells 
results in concentratiom a t  points of uee that meet 
the EPA criteria for municipal supply without re- 
quiring further detailed analyses. 

c. Onsite Surface and Ground Waten. The on- 
site sampling stations are grouped according to areas 
that are not located in effluent release areas and 
those located in areas that receive or have received 
industrial liquid effluents. The onsite noneffluent 
release areas consist of seven test wells completed 
into the main aquifer, and three surface water 
sources (Fig.  9; Tab le  E-XII). Detai led 
radiochemical analyses are shown in Table E-XVI. 
The maximum concentration of radioactivity a t  the 
ten stations is in Table V. The concentrations were 
low, near or below detection limits, and well below 
CCs for controlled areas. 

TABLE XI1 

MAXIMUM RADIOACI'NITY CONCENTRATIONS IN- 
REGIONAL AND P- WATERS 

Perimeter CG for 

Analye- p C V d  Regional Stations RockCanyon h a l l  
Udtr Five white UnCOntrolled 
- 

3H 10-6 3.6 1.4 ' 1.3 3000 
137 cs 10-9 <lo0 <120 30000 
a P u  10-9 <0.03 <0.02 <0.02 5ooo 
n9pu 10-9 <0.02 <0.03 <0.02 5ooo 
Gross Alpha loeB 5.2 . 6.3 13 5Ooo 
G k s  Beta 10-9 24 8.7 18 300 
Total t' 4.5 14 20 . le00 
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TABLE IV 

MAXIMUM RADIOACTIVITY CONCENTRATIONS IN 
WATER SUPPLY 

Udtn Wells and Distribution EPA 
Analysis pCi/ml Gallery System NIPDWR. - 
3H 10-6 0.6 1.2 20 
13' cs 10-9 <80 <80 300 
23% 10'8 co.01 <0.01 7.5 
B9PU 10-9 eo.01 <0.01 7.5 
GroseAlpha 7.0 . 2.9 5 
GroesBeta 5.2 5.8 --. 
Total U dl 6.3 4.2 le00 

a Environmental Protection Agency's National Interim Primary Drinking Water Regulations. 

TABLE V 

MAXIMUM RADIOACIWITY IN ONSITE WATERS IN 
'AREAS NOT RECEIVING EFFLUENTS 

Units Onsite rn for I 
I 

Analysis (&l/ml) Non=Efflusat Area Controlled Areas 
! 

3H 10-6 
13i & 10-~ 
=Pu 10'9 
239Pu 10'8 

Gross Beta 10-9 
Total U rdl 

Gross Alpha 

Canyons that receive or have received industrial 
effluents are Acid-Pueblo, DP-Los Alamos, Sandia, 
and Mortandad. Samples were collected from sur- 
face water stations or shallow observation holes com- 
pleted in the alluvium. Surface water in these can- 
yons infiltrates into the alluvium before leaving the 
LASL boundaries (Fig. 9, Table E-XII). The max- 
imum concentration of radioactivity in each of the 
four canyons is given in Table VI. Radioactivity 
observed in Acid-Pueblo Canyon (5  stations) results 
from residuals of treated and untreated radioactive 
liquid waste effluents released into the canyon 

4.2 100OOO 
70 4oom 
CO.01 100OW 
0.01 100 m 
2.3 1OOOOO 
17.0 10 m 
2.4 WOO0 

before 1964 (Table E-XVI). Radionuclides that were 
adsorbed by channel sediments are now being 
resuspended by runoff and municipal sanitary ef- 
fluents. 

Sandia Canyon (3 stations) receives cooling tower 
blowdown from the TA-3 power plant and some 
sanitary effluent from the TA-3 mas. Analyses of 
samples from this canyon show no release of 
radionuclides to the environment (Table E-XVI). 
. DP-Los Alamos Canyon (8 stations) receives in- 
. dustrial effluents that contain low levels of 
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for 1978 were compared with maximum concentra- 
tions in soils for 1970 and in soils and sediments for 
1974-77 in Table W. Cesium and ~ P u  in soil from 
Otowi were slightly elevated from previous levels. 
The remainder of analyses in 1978 were comparable 
'to previous analyses. F o b  sediment eamples col- 
lected from the Ftio Grande to Otowi (Fig. 6, Table 
E-XMII) showed only background concentrations of 
radionuclides. 

. .  

b. Perimeter Soib and Sediment& Eight 
perimeter soil stations were sampled in areas >4 km 

1964 (Table E-XIX). The concentrations in lower 
Ins Alamos Canyon (Totavi to Rio Grande) reflect 
transport by.intermittent storm runoff from Acid- 
Pueblo Canyon and from onsite release of liquid ef- 
fluents into DP-Los Alamos Canyon. The concentra- 
tions decrease downgradient in the canyons and are 

I only slightly higher than the regional baseline con- 
I centrations (Table E-XVIII). I 

I c. omhe soib ~ n d  sedimentr. &site soil sam- 
I ples were collected from 19 stations within 
I Laboratory boundaries. Sediment samples were col- 

. .  

I 

I 

from the Laboratory. Twenty sediment samples i lected from 32 stations within the bro&daries (Fig. 
were collected from major intermittent streams that I 10, Table E-XX). Ten of the sediment samples are 
cross the Plateau. Incations of the stations are from areas that receive or have received liquid ef- 
described in Table E - X M  and mapped in Fig. 10. / fluents. The detailed analyses are shown in Table E- 
The maximum concentrations are summarized in:  XX, while descriptions of locations are noted in 
Table WI and are grouped into those above; Table E-XM. The maximum conqntrations are in 
background and background. i Table IX. 

Soil analyses indicated 137Cs was above,! Concentrations of 3H (1 station), 137Cs (2 sta- 
background in three samples and S9Pu  in one (see' tions), m8Pu (1 station), S9Pu  (5 stations), and 
Table E-XIX for detailed analyses). The abovd gross beta (1 station) in the onsite soils were above 
background concentrations in soils are due $ background levels. These levels arb probably due to 

, Laboratory activities. Cesium and 23Wu were only deposition of airborne effluents from past 
slightly above background. Concentrations of Laboratory operations. Above background levels of 
241Am, S8Pu. and 239Pu were found in sediments 137Cs, 90% 24lAm, a8Pu,  239Pu, gross alpha, and 
from Acid-Pueblo Canyon (offsite), which are due tp gross beta were found mainly in ;sediments of can- 
release of industrial effluents into the canyon before yons that are now receiving treated effluents. They 

I 

I 
I i 
, I 

! 
TlABLEVII 

I 
I 
I 

MA2LUbd RADIOACTIVITY IN I I 

REGIONAL/SOIL AND SEDIMENTS I I 

(doncentrations in p C i g ,  except as noted) 
I 
I 

1970 1974-77 - I 
1978 j 

Analysis sei ' sediments Soils Soil and Sediments - 
I 

--- --- I 3Ha 29.5 ! --- 
'flcs 1.mb I 0.26 .-- 1.00 
90 Sr -I- I -.- 0.87 1.06 
mF9l <0.016 ; <o.m 0.004 0.010 

Gross Beta 7.6 ' 14 1s .r 
a pcilml. i I 

23% O.OMb <0.014 0.012 0.045 
Gross Alpha 4.8 I 16 18: 

I 

bMaximum value except for Otowi Galyses: 1.73 pCi/g 135Cs; =Pu 0.15 pC$g. 
I I 
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are Acid-Pueblo, DP-Ins Alamos, 'and Mortandad 
Canyons. The radionuclides in the treated effluents 
are adsorbed or attached to sediment particles in the 
alluvium. Concentrations are highest near the ef- 
fluent outfall and decrease downgradient in the can- 
yon as the sediments and radionuclides are tran- 
sported and dispersed by other industrial effluents, 
sanitary ellluents, and periodic storm runoff. 

The a 8 P u  in sediments from Mortandad Canyon 
near the CMR laboratory (station 33, Fig. 10) is from 
an acid sewer spill in 1974. The bulk of the con- 
tamination was removed. Above background levels 
of 137Cs and BBPu were reported from two stations 
in Water Canyon. The 137Cs is slightly above 
background, while ~ W U  is about a factor of 2 above 
normal levels (Table E-XX). . 
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TABLE VI I I  - .  
MAXIMUM RADIOACTIVITY IN P m  

SOILS AND SEDIMENTS. 
(concentrations in pWg, except a8 noted) 

so11 sediments 
Above Above 

Analysis Background Background Bockground Background 

3 H 6  

gOSr 

23% 
=Pu 
Grass Alpha 
Gmsa Beta 

’ 1 3 7 ~ ~  

241 A,,, 

-. 
0.81(251 
0.90(6) 

<0.024(8) 
<0.009(17) 
<0.022(13) 

7.4(23) 
74( 19) 

-~ ~ 

‘Parentheses indicate number of stations in group 
with the maximum value noted. See Table E-SVII 
and Fig. 11 for description of location. 

b10-6 #Ci/ml. . 

TABLE IX 

MAXIMUM RADIOACTIVITY IN ONSITE 
SOILS AND SEDIMENTS* 

(concentrations in pCi/g, except as noted) 

Soil Sediments 

Analysis 
Above 

Background Background 

~~ ~~~ 

Above 
Background 

3Hb 

90 Sr 
241Am 
23% 
239Pu 
Gross Alpha 
Gross Beta 

137 cS 
29.7(18) 
1.10(17) 
0.83(7) 
0.003(1) 
0.015(18) 
0.026(14) 

ll(19) 
U(8) 

- ~~ 

.Parentheses indicate number of stations in group 
with the maximum value nrited. See Table E-SVII 
and Fig. 11 for desrription of location. 
b10-6 p c i l m l .  

--I 

1.15(20) 
1.05(8) 
0.016(12) 

<0.027(24) 
0.056(18) 
8.5(39) 
l2(24) 



d. Study of Radionuclide Thnsport  in Storm 
' Runoff. The major transport mechanism for 
radionuclides from canyons receiving .treated liquid 
radioactive effluent is in storm runoff (solution and 
suspended sediments). Cumulative samplers were 
set up in intermittent streams to collect samples of 
runoff for analyses (see Appendix B.3 for methods of 
collection. analyses. and reporting of data). Rendija 
Canyon was used as a control. Pueblo, Loa Alamos, 
and Mortandad Canyons receive liquid waste ef- 
fluent, while Sandia Canyon receives sanitary ef- 
fluents. Water and Ancho Canyons drain small areas 
that were burned during the June 1977 La Mesa fire 
(Fig. 10). All sampler locations were within 
Laboratory boundaries except for the control 
sampler in Rendija Canyon. 

Analyses were performed for 137Cs, 238Pu, and 
239Pu in solution and for W P u  and B9Pu in the 
suspended sediments. In addition, chemical 
analyses were performed for Ca, Mg, C1, F, and total 
dissolved solids (TDS) when enough sample was col- 

. 

. Canyon 

Rendija near C-6 
Pueblo near SR-4 
Lo? Alamm near SR-4 
Sandia near SR-4 
.\fortandad near MCO-5 
Water at SR-4 
Ancho ai SR-4 
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lected. The runoff volume of each event varied, so if 
there was low volume, the sample collected may 
.have been too small for particular analyses. In addi- 
tion, due to localized rainfall on the Plateau, one 
stream might run, while the adjacent stream might 
not. All streams sampled are tributary to the Rio 
Crande: ' however, in Mortandad Canyon, storm 
runoff infiltrates into the alluvium within the 
Laboratow boundary. The average radiochemical 
and chemical concentrations for a number of flow 
events are in Table X. 

Runoff from Reridija Canyon (used as a control) 
shows little radioactivity, while runoff trom Pueblo, 
Loa Alamos. and Mortandad Canyons contains 
plutonium both in solution and suspended sedi- 
ments. The plutonium in Pueblo Canyon b mainly 
BgPu, while that in Loa Alamos and Mortandad 
Canyons isboth 2 a P u  and 23%. The 239Pu/238Pu 
ratios 'are 742, 3, and 0.3, respectively, in the 
suspended sediment. The three canyons have or are 
now receiving treated effluents. Trace amounts of 

TABLE X 

RADIOCHEMICAL AND CHEMICAL ANALYSES 
OF STORM RUNOFF 

(average concentrations) 

No. of 
Events 

3 
4 

3 \  
2 
5 
3 

- 
- 
I 

Rmdiochemiul 

'"ca 

12 f 29 
12 f 12 
7 f 16 

128 f 186 
si35 
6 f  21 

20 f 28 

- 'YPU -Pu 

-0.003 f 0.001 -0.m f 0.015 
0.002 f 0.013 0.051 f 0.016 
0.026 f0.058 ' 0.074 fO.lO1 

-0.012 f 0.008 -0.001 f 0.005 
0.521 *0.578 0.092 t 0.124 

-0.008 f 0.008 0.011 0.003 
-0.021 0.034 -0.019 f 0.028 

Chemical 
(wlution concentrations 

-Pu -Pu 

-0.012 f 0.053 . -0.012 f 0.023 
-0.014 f 0.069 10.4 f 8.8 

1.38 f 1.05 4.39 i 2.28 
-0.W I 0.012 0.079 t 0.044 

. 91.6 f 37.3 8.9 f 10.0 
0.003 f 0.164 0.119 f 0.298 
0.001 f 0.001 0.075 f 0.042 

in m d l )  

Canyon . 

Rendija near G-6 
Pueblo near SR-4 
LOF: Alamw near SR-4 
Snndia near SR-4 
Nortandad near MCO-i 
\Yarer at SR-4 
Anrhii at SR-4 

c. 

3 16 f 2 
4 11 f 2 
8 10 f 2 
3 .  1 4 f 6  
2 % *  1 
e 14 f 9 
4 14 f 6 

M6 

4.4 f 3.1 
2.1 f 0.6 * 
1.4 f 0.9 
3.0 f 1.8 
1.8 f 0.5 
3.9 f 1.8 
2.6 f 0.i 

F 

4 f 3  
l o t  10 
i f 3  

20 f 28 
6 f  1 
3 t 3  
3 f l  

0.4 f 0.1 
0.7 f 0.4 
3.4 f 3.6 
0.4 f 0.2 
0.9 f 0.1 
0.2 f 0.1 
0.3 I 0.1 

TDS 

184 f 80 
242 f 83 
m t 8 6  
265 f 217 . 
172 f 54 
164 f 64 
132 f 99 

------------- 
h i e :  f value is standard deviation of the distribution of a number of analyses. 
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239Pu are found in suspended sediments of Sandia. 
Water, and Ancho Canyons, which may be fmin 
Laboratory operations or fallout. 

The calcium, magnesium, and chloride analyses 
of runoff show no trends. Fluorides are high (3.4 f 
3.6 mgll) in runoff from t o s  Alamos Canyon, while 
the remainder shows no particular trends. The 
relatively higher ' IDS in runoff from Pueblo, Ins 

5. Radioactivity in Foodstuffs- . 

Alamos, anb Sandia Canyons may reflect the release 
of sanitary effluents into the canyons. 

The Beven canyons contain intermittent streams 
that flow only during storm runoff. It is evident that 
in three canyons-Pueblo, Los Alamos, and 
Mortandad-transport of radionuclides occur8 dur- 
ing storm runoff events both in solution and in 
suspended sediments. 

Fruit and vegetable samples collected in the vicinity of LASL showed no appavnt  in- 
fluence from Laboratory operations except for peach tree leaves collected at an  onsite loca- 
tion near a facility taat k i t s  tritium. 

. Fruit and vegetable samples were collected during 
the fall to monitor foodstuffs for possible radioactive 
contamination from Laboratory operations. Collec- 
tion was made in the Ins Alamos area and in the Rio 
Grande Valley above and below the confluences of 
intermittent streams crossing the Laboratory and 
the Rio Grande. Samples were cleaned but not 
washed. Moisture was distilled from them for HTO 
analyses and the remaining fraction dried, ashed, 
and chemically digested for 238Pu, agPu,  total 
uranium and NSr analyses. A study completed in 
1978 analyzed the 1977 piiion nut crop for radioac- 
tivity. Additionally, fBh muscle samples from a 1976 
ecological research project were analyzed for 137Cs, 
238,239Pu. and total uranium. 

The data presented in Table XI summarize the 
tritium content in fruit and vegetable samples from 
the 1978 harvest according to different water sup- 
plies. Sample moisture ranged from 64 to 96% of the 
total sample weight. With the exception of the TA- 
35 sample. there is no significant difference in HTO 
content between any batches of sample5 analyzed. 
Obmrved concentrations are within the range of 
values measured in local surface water and at- 
mospheric water vapor. Thus, there is no indication 
of any measurable offsite contribution from 
Laboratory operations. The peach trees of TA-35 
produced a small crop, which was gone before we 
were able to sample, so leaves were analyzed as be- 
ing representative of the HTO content of peaches. 

TABLEXI 

TRITZATED WATER CONTENT OF FOODSTUFFS 

Tritium Concentration 
(PWml) 

Irrigation No. of Averge 
Location Watersource Samples (* la )  Rwte 

Espaiiola Rio Chamaa 5 1.3 f 1.5 -0.8 to 3.1 
Espaiiola, San Juan Rio Grade* 6 1.2 f 0.8 0.4 to 2.2 
Peiia Blanca Rio Grandeb 4 0.4 f 0.5 -0.3 to 1.0 
White Rock LA county 4 -0.7 f 0.1 -0.8 to 0.6 
Los Alamos LA County 5 -0.1 f 0.4 -0.6 t00.3 
TA-35 LA County 1 17 -I- 

~ ~~ ~~ ~ 

a Upstream from Laboratory stream confluence. 
bDownstream from Laboratory stream confluence. . .  
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As expected, there was some Laboratory contribu- 
tion to the tritium content of those leaves became 
the trees are within 20 m of a 23 m high stack where 
tritium is released. The few peaches do not represent 
a significant pathway to man became they are 
within a Laboratory fence, represent a very small 
volume of ingestible water, and have considerably 
less tritium than the uncontrolled area CG (3OOO 
pCi/ml) for water. 
As can be seen in Table XII, uranium concentra- 

tions in all cws are low and consistent with results 
reported earlier. The three highest values, 247,184, 
and 20 pCi/g, are from samples of lettuce (LA 
County), peach leaves (TA-351, and spinach (White 
Rock), respectively. Samples of non-lea@ vegetables 
from the Lm Alamos and White Rock areas did not 
show such concentrations of uranium, which in- 
dicates the uranium was from soil on the leaf surface 
and not from the water supply. 

Plutonium 238 and 239 analyses were made on all 
the samples. Only four Bamples had detectable ac- 
tivity, as indicated in Table XIII. Ingestion of 1 kg of 
lettuce contaminate3 to 1.2 X 10-3 pCi/g would 
result in a 50 yr dose commitment-of 1.4 X 10-4 
mrem to the critical organ (bone). Contamination 
and doses of this magnitude indicate they are due to 
fallout or soil contamination on the plant surface 
and not to Laboratory related effluents. 

Results of WSr analyses (Table XIV) show two 
samples with slightly elevated 90Sr con- 
centrations-lettuce leaves in Ias Alamos and peach 
leaves from TA.55. The lettuce (which has a high 
surface to volume ratio) had the highest uranium 
and plutonium concentratiom. The contamination 
WM likely due to sxternal contamination h m  fall- 
out, which soauld be removed by washing. Eatin# 1 
kg of unwashed lettuce d d  give a 60 yr doee com- 
mitment to -.bone of 0.56 mrem. Contamination 
at TA-35 ia likely due to elmated concentrations of 
WSr in the vicinity, caused by early work at TA-35 
on radioactive lanthanum eourcea in which WSr k a ' 
contaminant. Obviously, the peach leaven are not a 
mute of ingestion for man and ingestion of p e a c h  
from TA-36 would not have M much WSr con-- 
tamination as the leaves because of the lower rurface 
to volume ratio of the peaches. 

Analysis of bees and honey for radioactive con- 
tamination was established in 1972 (phased out in 
1074) as part of the ongoing environmental research 
program at the Laboratory. Results were reported 
eIsewhere.5-8 Three stations from this network (DP 
outfall; Etnuent Canyon, and Mortandad Canyon) 
were reestablished and a new station ( T A W  added 
in September 1978 to monitor radioactive and non- 
radioactive contaminants in waste disposal. areas. 

TABLE XII 

URANIUM CONCENTRATIONS IN FOODSTUFFS 

Uranium Concentration (ns/eIc 
Irrigation 'No. of Average 

Location Watersource Sampler (a lo) Ranee 

Espaiiola Rio Chaman 5 8.0 & 4.6 4.1 to 13 

Peda Blanca Rio Grandeb 4 6.1 f 6.6 0 to15 

Los Alamos LA county 5 40.4 f 110 0 to 247 

Espaiiola, San Juan No Granden 6 1.4 f 2.2 0 to4.5 

White Rock LA county 4 6.4 f 9.6 0 to20 

TA-35 LA county 1 184 -.- 
*Upstream from Laboratory stream confluence. 
bDownstream from Laboratory stream ConfIuence. 
Concentrations are given in ng/g of dry weight. After collecting water far tritium analysis, sam- 
ples were dried at 100°C for 48-72 h. . .  

0 
Q 

: 0 

0 

0 
0 
0 
0 

a 
0 
R 
0 
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TABLE= 

=Pu and =Pu CONCENTRATIONS IN FOODSTUFF'S 

P-Blanca Cucuxnberts --- 3.6 x 10-4 
LnsAlamos Lettuce --- 1.2 x 10-3 
h A l a m o s  Squaeh 3.2 x 10-4 . .-- 
TA-35 Peach Leaves -.- 8.5 x 10-4 

TABLE XIV 

%Sr CONTENT IN FOODSTUFFS 

9% Concentration (pcl/e)c 
Irrigation N o . 1  Avmge 

Location Water Source Samples (f 1 4  Ranee 

Espaiiola Rio Chama' 5 0.021 f 0.015 0.005 to 0.040 
Espaiiola, San Juan Rio Grande' 6 0.028 f 0.032 0.0016 to 0.077 
Peia Blanca Rio Gradeb 4 0.020 f 0.009 0.008 to 0.031 
WhiteRock LAcounty 4 0.029 f 0.039 0.007 to 0.086 
LosAlamos LA county 5 0.058 f 0.088 0.008 to 0.215 
TA-35 LAcQllnty 1 1.58 f 0.06 --. 
a Upstream &om Laboratory strenm confluence. 
bDownstream from ~aboratory stream confluence. 
'Dry weight. 

Several of these disposal areas could be readily ac- 
cessible to bees from privately-owned hives that 
might be placed near Laboratory boundaries. 
Because the honey producing season was over at the 
time hives were placed by the Laboratory, no sam- 
ples were available for 1978. However, the hives 
should be well established and productive for sam- 
ples during 1979. Estimates of the maximum ex- 
posure to an individual from eating honey were 
made from data collected during the research por- 
tion of this program. The maximum individual dose 
was calculated to be 0.12 mremlyr from eating honey 
slightly contaminated with tritium, which 
theoretically would come from nectar made from 
clover growing over a contaminated solid waste dis- 
posal site.. 

Over half the Laboratory land area of 111 km2 is 
covered with the piiion pine tree (pinus edulis), 
which yields a southwestern speciality food-the 
piiion nut. A study was made of the 3977 crop to 
determine possible radionuclide intake through 
piiion nut consumption, because many employees 
and some of the public harvest "nuts on Laboratory 
lands. In this initial study, unwashed whole nuts 
were analyzed because some people eat unwashed, I 

whole nuts (although most people prefer to remove 
the shell). Nuts were harvested by picking them off 
the ground. Results are s.ummarized in Table XV. 

Slightly elevated concentrations (above 
background sample concentrations) of WSr, total 
uranium, and tritium occurkd in several technical 
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. TABLEXV 

RADIOA- CONTENT OF P a O N  NUTS 

Six TechnScd A r e u  Background 
Units. Chnpositeb Average -ee - -  

%r C i g  3.0 f 1.1 13.6 f 16.0 . 0.2 to 42 
=Pu fcug 0.12 t 0.18 -1.3 f 1.2 -3.2 to -0.056 
=Pu fcug 0.061 f 0.18 0.11 i 2.9 -4.8 to 4.4 
U d e  1.4 i 0.36 14.t28 1.6 to 71 
"cs fcug 0.070 t 0.28 0.30 f 0.41 0.00 to 1.1 
'Be . fcih 0.40 f 0.21 0.67 f 0.47 0.09 to 1.1 
sH pCi/d 4.9t0.4 12.6 f 7.7 6.8 to 2R.2 

'Units are per gram of wet weight. 
Collected from Nambe, Santa Fe, and Abiquiu. 

areas. For WSr and total uranium we believe this in- 
crease b due to greater external soil contamination 
that contains fallout WSr and to naturally occurring 
uranium, because the nuts were harvested in areas 
with no record of contamination and no noticed in- 
crease of these contaminants in the soil. The sample 
with elevated tritium concentrations comes from a 
waste disposal m a  where there is known tritium 
contamination. We plan to study this pathway 
further by examining whether contamination is in- 
ternal or external and by analyzing the moil from 
which the nuts are removed. 

If one were to eat 1.5 kg of whole, unwashed nuts 
from the arees with maximum cuncentrationr, one 
would receive a 50 yr done commitment to bone from 
WSr of 0.45 mrem and a whole body daee of 2 X 
10-3 mrem from HTO. 

As part of the environmental reeearch program, 
fish Bamples were collected from three 1,mations at 
Cochiti Reservoir on the Rio Grande in 1976, and at 
Heron and Coatilla Lakea in northern New Mexico in 
1976 and 1973, respectively. "'ha samples (muscle 
only) were analyzed in 1978 for 137Cs, total 
uranium, and 238,239Pu. Results are summarized in 
Table XVI. 
As can be seen from the data, the= are no signifi- 

cant differences between Cochiti and the 
background rtatione at Heron and Costilla Lakes. 
Species chosen for analysis w&e mostly bottom 
feeders (e.g., suckem), which are more likely to in- 
gest any contamination present in sediments than 
species of higher trophic levels. 

6. Radioactive E€fluenta 

Airborne radioactive cflluenta r e l e a d  itom LASL operaths in 1978 were typical of 
releases during the last several years. The greatest change wao an increase in activation 
products from higher power operation ofthe linear accelerator at LAMPF. Liquid effluents 
hpm three waete treatment plants contained radioactivity at levels well below controlled 
area concentration guides. 

Effluents containing radioactivity are didarged 
at LASL in the form of airborne materiala in stack 
exhausts at twelve of the technical areas and as' li- 
quid discharges from two industrial waste treatment 

plants and one sanitary sewage lagoon. The air- 
borne effluents consist principally of filtered ventila- 
tion exhauste from gloveboxes, other experimental 
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TABLEXVI 

RADIOACTIVITY FISH 

137Ce (PCi/grr) U(ng/ga) No. of 
Location. Samples Avmge Average Range 

Cochitib 5 -0.0062 & 0.049 -0.067 to 0.056 2.0 f 2.1 0.0 to 4.5 
Herron .- 9 O.Oo40 f 0.078 -0.051 to 0.059 1.5 f 2.1 0.0 too 3.0 . 

Cost i 11 a 2 0.013 f 0.11 -0.065 to 0.091 2.6 & 3.6 0.0 to 5.1 

2 3 8 ~ ~  w g a )  =Pu (fci/ga) No. of 
Location Samples Average Rpnge Average Ranee 

Cochitib 5 -0.064 f 0.067 -0.16 to 0.010 -0.044 i 0.028 -0.090 to 0.020 
Herron 2 -0.075 f 0.120 -0.16 to 0.010 -0.060.f 0.11 -0.14 to 0.020 
Cost illa 2 

- 

-1.0 f 1.4 -2.0 to -0.06 -1.2 f 1.7 -2.4 to 0.040 

~- ~ ~~ ~ 

aRadionuclide concentration in muscle tissue based on tiasue weight after wen drying. 
bBelow confluence of the Rio Grande with intermittent Laboratory streams. 

facilities, and some process facilities such as the li- 
quid waste treatment plants: exhausts from the 
research reactor (TA-2); and exhausts from the 
linear accelerator a t  LAMPF (TA-53). The releases 
of various isotopes from the technical areas are 
detailed in Table E-XXI. The quantities of radioac- 
tivity released depend on the research programd con- 
ducted and result in significant year-to-year varia- 
tions. For example, the amount of air activation 
products, especially IIC, 13N, and 150, was higher 
by a factor of about 2 in 1976 compared to 1977 (Fig. 
I1 I because the linear accelerator was operating at  
higher power levels in 1978. However, these short- 
lived (2 to 20 min) isotopes decay rapidly. For in- 
stance. 4 h after a release of a quantity of 11C (half- 
life of 20 minl, <0.1% of the original amount dis- 
charged would remain. A Task Force on Radioactive 
Air at LANIPF has been formed to explore ways to 
reduce radioactive airborne effluents from LAMPF. 
Airborne tritium releases at TA-33 in 1978 were 
higher by a factor of about 30 compared to 1977 
releases (Fig. 12) because of increased research ac- 
tivity. Other releases showed variation expectable 
from programmatic .differences (Figs. 13 and 14). 

Treated liquid emuents containing low levels of 
radioactivity are released from the Central Liquid 
Waste Treatment Plant (TA-501, a smaller plant 
serving the old plutonium processing facility (TA- 
211, and the sanitary sewage lagoon serving LAMPF. 
Detailed results of the effluent radioactivity 
monitoring are presented in Table E-XXII and Figs. 
12-14. A total of 1.3 X 107 I of effluent was dis- 
charged from the TA-53 eanitary lagoon containing 
0.05 Ci of 7Ee and 2.4 Ci of.3H. The source of the 
radioactivity was leaks of activated beam stop cool- 
ing water. None of the isotopes were at concentra- 
tions higher than about 2.6% of CGs for water in 
controlled areas. The amount of radioactive liquid 
waste processed at the smaller plant (TA-21) has 
declined through the year as research operations 
have moved to the new plutonium facility (TA-55) 
and is expected to continue to decline in 1979. 
Design work is underway for an upgrading of the 
larger plant (TA-501, which will further reduce the 
amount of contaminants released in the effluent. 
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Summary of atmospheric releases of 41Ar, IIC, ISN, and 150. 

The releases from the large plant (TA-50) are dis- 
charged into a normally dry stream channel (Mor- 
tandad Canyon) in which surface flow has not pas- 
sed beyond the Laboratpry boundary since before 
the plant began operation. The discharges from the 
smaller plant (TA-21) are made into DP Canyon, a 
tributary of Los Alamos Canyon where runoff does at  
times flow past the boundary and transports some 
residual activity adsorbed on sediments. 
In addition to the airborne releases from stacks, 

some depleted uranium (uranium consisting almost 
entirely of 238U) is dispersed by experiments 
employing conventional high esplosives. In 1978 
about 1371 kg of depleted uranium were used in such 
experiments. Based on known isotopic composition, 

this mass is estimated to contain approximately 0.51 
Ci of activity. Most of the debris from these experi- 
ments is deposited on the ground in the vicinity of 
the frring point. Limited experimental information 
indicates that no more than about 10% of the 
depleted uranium is aerosolized. Approximate dis- 
persion calculations indicate that resulting airborne 
concentrations at site boundaries would be in the 
same range as attributable to natural crustal- , 

abundance uranium in resuspended dust. This 
theoretical evaluation is compatible with. the con- 
centrations of atmospheric uranium measured by 
the continuous air. sampling network (see Sec. 
III.A.2). Estimates of nonradioactive releases from 
these experiments are discussed in Sec. III.B.3. . 
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A. Accidental airborne tritium release of 22 OOO Ci from TA-3-34 on July 15, 1976. 
B. Accidental airborne tritium release of 90 0 CL fmm TA-33-86 on October 6, 1977. 

Fig. 12. 
Summay of tritium effluents (air and liquid). 
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Fig. 13. 
Summafy of plutonium effluents (air and liquid). 
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Summary of rtmntium liquid effluents. 
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B. Chemical Constituents 

1. Chemical Quality of Surface and Ground Weten 

Chemical analyses of surface and m u a d  waterr, from regional, perimeter, and onsite 
non-effluent release areas varied slightly from ~rcviou~r years, but showed no signilrcant 
change. The chemical quality of water ifom the municipal supply for the Laboratory and 
community meets the standards set by the EPA and NMEID. AnaIyees h m  onmite effluent 
release areas indicated that some constituents were higher than in naturally4ccurrhg 
waters: however, these waters are not e 10- of munidpal, industrial, or agricultural 
supply. Analyses were performed for 33 parametem related to water quality. 

a. Regional and Perimeter. Regional and 
perimeter surface and ground waters were sampled 
at the same locations as were used for radioactivity 
monitoring (Table E-XXI). The regional eufface 
waters were sampled at six stations, with perimeter 
waters sampled at seven stations plus 26 stations in 
White Rock Canyon (Fig. 9). Detailed analyses from 
the regional and perimeter stations are presented in 
Tables E-SXII and E-XIV, respectively. (See Appen- 

dix B.3 for methods of collection, analyses, and 
reporting of water data). The maximum concentra- 
tions for 12 parameters are in Table X M .  

The chemical quality of surface water varies at 
given stations during a year because of dilution of 
base flow with runoff from precipitation. There has 
been no significant change in the quality of water 
from previous analyses. 



MAXIMUM CHEMICAL CONCENTRATIONS IN 
REGIONAL AND PEIUMETER WATERS 

(amwntrndona in mg4) 

, PerimW 
Rive WhiteRock Standador 

Analysis. Regional Stadom Canyon crit0ria 

Ag 
A8 
Ba 
Cd 
C1 
cr 
F 
Hs 
NO, 
Pb 
Se 
TDS 

0.02 
0.08 
0.4 

<0.010 . 
82 
<0.01 

0.9 
<0.001 
<2 
<0.01 
<0.005 
540 

<0.01 
<0.01 

0.49 
0.010 
9 

KO.01 
0.6 

<0.001 
8 

<0.01 
<0.005 
286 

b. Onaite Surface and Ground Waters. Water 
samples were collected from three surface water sta- 
tions and seven wells completed in the main aquifer 
(Table E-XII). They are located in onsite areas that 
do not receive industrial effluents (Fig. 9). Detailed 
results of analyses are given in Table E-XVI. The 
maximum concentrations for selected constituents 
are in Table XWr. 

Water quality a t  the surface water stations also 
varies slightly as base flow is diluted with varying 
amounts of storm runoff. Two surface watewstations 
contained above normal amounts of barium (Water 
Canyon) and fluorides (Caiiada del Buey), which 
may result from release of cooling or process water at 
sites upgradient from the stations. The quality of 
surface and ground waters has not changed 
significantly from previous analyses. 

Table E-XVI details the chemical quality 
analyses of surface and ground water from 21 sta- 
tions located in canyons that receive Banitary and/or 
industrial effluent (Fig. 10, Table E-XII). The mu- 
imum concentrations of selected constituents fouid 
in each canyon are rudrnarized in Table XIX. 

Acid-Pueblo Canyon received industrial effluents 
from 1943 to 1964 and currently is receiving treated 
sanitary effluents, which are now the major part of 

0.05 
0.05 
1.0 
0.010 

0.05 
2.0 
0.002 

0.05 
0.01 

250 

45 

loo0 

the flow. Sandia Canyon receives cooling tower 
blowdown and some treated sanitary effluents. DP- 
Los Alamos and Mortandad Canyons receive 
treated industrial effluents that contain 'wme 
radionuclides and residual chemicals used in the 
waste treatment process. The high TDS and 
chlorides reflect effluents released into the can- 
yons. Cadmium in Acid-Pueblo; chromates in San- 
dia and DP-Loe Alamos: fluorides in DP-Loa 
Alamos and Martandad; and nitrates in the four 
canyons were above drinking water standards;Q 
however, these onsite waters are not a source of 
municipal, industrial, or agricultural supply (Table 
XM). The maximum concentrations occurred near 
the effluent outfalls. The chemical quality of the 
water improves downgradient from the outfall. 
There is no surface flow to the Rio Grande in these 
canyons except during penode of heavy precipita- 
tion. 

Baseline dits were collected from the main 
aquifer upgradient (location 41, Fig. 9) and at the 
discharge from the aquifer (location 6, Fig. 9) 
downgradient from a solid waste disposal site, which 
has been proposed to be used for disposal of organic 
wastes. The analyses are compared to EPA drhking 
water standards9 and'are in Table XX. 
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TABLE XVIII' 

MAXIMUM CHEMICAL CONCENTRATIONS IN 
O N S m  NON-EFF'L- WATER 

( c o n ~ t i o n a  in mrglL) 

standards 
Analymia SurlaEsWaka GroandWatar Criteria 

4 3  
AB 
Ba 
Cd 
c1 
cr 
F ,  
H8 
*a, Pb 
Se 
TDS 

0.05 
<0.01 - 
8.15 

<0.010 
95 
<0.01 
4s 

<0.001 
<2 
<0.01 
<0.005 
440 

<0.01 
0.01 
0.72 

<0.010 
6 
<0.01 
1.2 . 

<0.001 
<2 
CO.01 
<0.005 
290 

0.05 
0.06 
1.0 
0.010 

0.05 
2.0 
0.002 

0.05 
0.01 

250 

45 

loo0 

TABLE XIX 

MAXIMUM CHEMICAL CONCENTRATIONS IN 
EFFLUENT AREA WATERS 

(COn-maOM hl &j)  

Add- DP- standardor 
Analysis Pueblo Sandia LoaAlamor. Mortnndad Criteria -- 
Ae 
A8 
Ba 
Cd 
c1 . 
Cr 
F 
Ng 
NO, 
Pb 
se 
TDS 

<0.01 
0.01 

<0.3 
0.240 

102 
co.01 
0.9 

<0.001 
46 
<0.01 
<0.005 
558 

0.07 
<0.01 
<O.S 

62 
0.017 

5.38 
1.9 

<0.001 
33 
<0.01 

916 
0.005 

0.01 
<0.01 
<02 

0.007 
104 
0.11 

26 
<0.001 
68 
<0.01 
0.005 

1908 

0.02 
. <0.01 
<0.3 

44 
0.014 

0.04 
2.7 

<0.001 
276 
co.01 
<0.005 

1340 

0.05 
0.05 
1 .o 
0.010 

0.05 
2.0 
0.002 

0.05 
0.01 

250 

4s 

lo00 

.- 

4 
4 
4 
4 
4 
Q 
c! 
4 
a 
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TABLE l%r[ 

I 
I 
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r 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
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BASELINE DATA FOR ORGANIC CHEMICALS 
(concentrations in mgll) 

PCBs . 
Chlordane 
Endrin 
Heptachlor 
Heptachlor Epoxide 
Lindane 
Methoxychlor 
Toxaphene 
2,4. D (acid) 
2,4.5-TP Silver (acid) 

2. Water Supply 

Location 
41 6 6 

PM-2 Spr3 Spr4A - - -  
<O.OoOl 
<0.003 
<O.o002 
<O.OOol 
<O.ooo l  
<O.W 
co.1 
e0.005 
<0.1 
eo.01 

<O.OOol 

<O.O003 
<O.OOol 
co.ooo1 
c0.m 
<0.1 
<0.005 
<0.1 
<0.01 

<O.& 
<o.m1 
<0.003 
<0.0002 
<O.o001 
<O.o001 
<O.W 
<0.1 
<0.005 
<0.1 
co.01 

Standard 

0.0002 

..- 
0.004 
0.1 
0.005 
0.1 
0.01 

The federallyswned well field produced water for the Laboratory and County, which met 
all applicable EPA standards. 

Municipal and industrial water supplies for the 
Laboratory and community were sampled a t  15 deep 
wells. one gallery, and at  five stations on the dis- 
tribution system (Table E-XII, Fig. 9). Detailed 
analyses are in Table E-XV. Appendix A gives the 
tederal and state standards and criteria for 
municipal water supplies. The maximum concentra- 
tions of chemical constituents from wells. gallery, 
and distribution system stations are compared to 
criteria in Table XXI. The concentrations of 

naturally-occumng arsenic in the Guaje Well Field 
(G-21, and fluoride and silver in the Lns Alamos 
Well Field (LA-1B and LA-5, respectively) were 
slightly above standards9 for drinking water; 
however, dilution in the distribution system reduces 
the concentrations to acceptable levels. All con- 
stituents met the criteria for water supply in the dis- 
tribution system. There has been no significant 
change in chemical constituents from individual 
wells from previous years. 

- 
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TABLE XXI 

MAXIMUM CHEMICAL CONCENTRATIONS IN 
WATER SUPPLY 

(concentrations in mg/& 

* Supply wells standardor 
Analyds andGallery Distribution Criteria 

Ag 
As 
Ba 
Cd 
c1 
Cr 
F 
Hg 
NO3 

I Pb 
Se 
TDS 

0.07 
0.08 
0.1' 
0.008 

0.03 
2.2 

<0.001 
<2 
. 0.02 

13 

0.001 
634 

3. Nonradioactive Efnuents . 

0.02 
0.01 
0.1 
0.006 
7 
0.02 
1.1 

<0.001 
1 
0.01 
0.001 

274 

0.05 
0.05 
1.0 
0.010 

0.05 
2.0 
0.002 

0.05 
0.01 

250 

45 

lo00 

Nonradioactive effluents include airborne and liquid discharges. Airborne effluents from 
the asphalt plant; beryllium shop; gasoline StorOgt! and combustion; power plant; gases 
and volatile chemicals; waste explosive burning; lead pouring; and dynamic testing did not 
result in any measurable or theoretically calculable degradation of air quality. A single 
NPDES permit for 104 industrial discharge points and 10 sanitary sewage treatment 
facilities took effect in mid-october. After the new permit took effect, 6 of the 10 sanitary 
sewage treatment facilities exceeded me or more of the EPA permit limits h one or more 
months and 18 of the 104 industrial outfalls d e d  one or more limit. 

a. Airborne Diechwge8. Particulate concentra- 
tions in the Los Alamas and White Rock areas are 
routinely measured by the. state. Table E-XXIII 
summarizes these data for 1978. The highest 24 h 
averages and the annual averages are compared to 
the New Mexico Ambient Air Quality Standards for 

.particulates in Table XXII. Both the 24 h averages 
and annual geometric means are well within state 
standards. Although true 7 day and 30 day averages 
cannot be calculated, there is no indication that 
they would exceed state standards. 

The state does not routinely monitor the Loe 
Alamos area for any air contaminants other than 
particulate matter. As reported last year, a series of 
SO? (sulfur dioxide) measurements was made by the 
state in October and Xovember of 1976 to establish 

4 
4 
4 
4 
4 
4 
4 
4 
0 
0 
a 
n 
4 

background levels. None of the hourly SO2 measure- 
ments were above the minimum detectable level of 
0.01 ppm. The state standard for SO2 is a 24 h 
average of 0.10 ppm and an annual arithmetic 
average of 0.02 ppm. 
. During 1978 the Laboratory was surveyed to iden- 
tify air pollution sources .and quantity amounts of 
materials emitted from these sources. Sources in- 
vestigated to date include the asphalt plant 
operated by the Zia Company, beryllium shop, gas- 
oline atorage and combustion, TA-3 power plant, 
voletilr chemical and gas emissions. waste explosive 
burning, and dynamic experiments. These sources 
are discussed separately in the following paragraphs. 
As reported last year,4 a consultant evaluated the 

emissions from the asphalt plant operated by the Zia 

0 
0 

* o  
-c! 

, 



.- .- 

TABLE XXII 

SUMMARY OF ATMOSPHERIC PARTICULATE CONCENTRATIONS IN 
LOS ALAMOS AND WHM'E ROCK DURING 1978. 

 net^ Mexico Ambient 
Air Quality Standards Los White 

for Particulates Alamos Rock 
(rdm3) (rdm3) ( r d d  - -  

Maximum 24 hour average 
Maximum 7 day average 
Maximum 30 day average 
Annual Geometric Mean 

Company in 1977. The state particulate emission 
standard for asphalt plants specifies a maximum al- 
lowable particulate emission rate as a function of the 
aggregate process rate of the plant. At  the time of 
the study, the aggregate production rate of the 
asphalt plant was 68 metric tons per h. The al- 
lowable particulate emission rate for a plant of this 
size is 16 kgh. The measured emission rate of 0.8 
k g h  was only about 5% of the standard.10 

Beryllium emissions from the beryllium shop are 
continuously monitored. A total of about 20 mg of 
beryllium were emitted during 1978, and measured 
s t 8 c k  g a s  c o n c e n t r a t i o n s  r a n g e d  from 
O.OO0 to 0.009 re/m% All stack gas concentrations 
were below the state ambient air standard of 0.01 
rdm3. 

A large fleet of cars and trucks is maintained for 
the Laboratory complex by the Zia Company. Dur- 
ing fiscal year 1978, a total of 2.4 X 1064 of gasoline 
were used by this fleet. Carbon monoxide, 
hydrocarbons, nitrogen oxides, sulfur oxides, and 
particulates are emitted during automobile opera- 
tion. There are also gasoline evaporative losses as- 
sociated with gasoline storage and vehicle refueling. 
By breaking down total gasoline usage among the 
size classes of vehicles and by applying the most ap- 
propriate EPA emissions factors11 to these data, air 
pollution emissions associated with maintenance 
and operation of the vehicle fleet (Table XXIII) were 
estimated. ' 

The TA-3 power plant is fueled with natural gas 
and thus comes under state regulations for gas burn- 
ing equipment. These regulations specify maximum 
allowable nitrogen oxide emissions but also contain 
a .provision exempting facilities that have a heat in- 

put of less than 1 X 1012 Btdyearhnit. The heat in- 
put for the TA-3 power plant boilers during 1978 
were 0.82 x 1012 Btu (Boiler Yo. I ) ,  0 . 3  X 1012 
Btu, (Boiler No. 2). and 0.86 X 1012 Btu (Boiler So. 
3). Total heat input for the power plant is 2.45 X 
1012 Btu, but inputs for the individual boilers are 
below the exemption threshold. Measured NOx 
(nitrogen oxide) concentrations in the stack gases 
range from 30 to 50 ppm, or no more than about 20% 
of the limit that would apply were the heat input 
threshold exceeded. Using EPA emission factors11 
and volume of natural gas burned. the following es- 
timates of stack gas emissions were made (Table 
XXN). 

The Laboratory complex uses large quantities of 
various volatile chemicals and g&es that are 
released into the atmosphere by evaporation or ex- 
haust. Using data from stock records and estimates 
of actual losses to the atmosphere by large users 
(>sa0 kdyr) of these chemicals, a preliminary es- 
timate of total releases during 1978 was compiled 
and is given in Table XXV. There are aleo many 
small users of chemicals throughout the Laboratory, 
and other chemicals released to the atmosphere will 
be added to this list as the smaller users are inven- 
toried. 

During 1978 about 26 480 kg of high explosives 
wastes were disposed by open burning at the 
Laborstoiy. Estimates of emissions (Table XXVI) 
were made by using data from experimental work 
carried out by Mason & Hangar-Silar Mason Co., 
Inc.12 Open burning of high explosives wastes is per- 
mitted by the New. Mexico Air Quality Control 
regulations. 
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1 TABLEXXIII ' 

ESTIMATES OF AIR POLLUTION EMISSIONS 

OF THE VEHICLE FLEET 
. ASSOCIATED WITH MAINTENANCE AND OPERATION 

Estimated 
Amount 

Pollutant (metric  to^) 

Gasoline Evaporative Lames 28.3 
Carbon Monoxide 
Hydrocarbone 
Nitrogen Oxides 29 
Sulfur Oxides 1.1 
Paiticulates, Exhaust . 0.6 
Particulates, Tiree 1.2 

213 
21 

TABLE XXN 

ESTIMATES OF STACK GAS EMISSIONS FROM 
THE TA-3 POWER PLANT 

Estimated 
Amount 

Pollutant (metric  OM) 

. Sulfur oxides 0.6 

Carbon monoxide 17.9 
Particulates 10.5 

. Hydrocarbane , 1.1 

Nitrogen oxides 739 

TABLE XXVI 
TABLEXXV 

ESTIMATED LOSSES OF 
GASES AND VOLATILE CHEMICALS 

Estimated 
Amount 

Chemical . (k6) , 

Acetone 
Carbon Monoxide 
Ethyl Acetate 
Freons 
Helium 
Methyl Ethyl Ketone 
Methylene Chloride 
Sulfur Hexafluoride 
Trichloroethane 
Trichloroethylene 

2700 
4100 
1600 
3300 
6800 - 13600 
3500 
800 

8200 
13 700 

2000 

ESTIMATED EMISSIONS FROM BURNING OF 
EXPLOSIVE WASTES 

(Using data from Mason 8 Hanger-SUaa Mason Co., Inc.'*) 

Estimated 
Amount 

Pollutant (kg) 

Carbon Monoxide 205 
Particulates 477 
Nitrogen Oxides 800 

. Total Waste Burned 26 480 kg 

lY 
7 .9 
.n  I 

.4 
n I 
n I 
0 I 

a I 

4 
* 4  

n i 
I 

' I  0 
0 I 

- n  I 
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Dynamic experiments employing conventional ex- 
plosives are routinely conducted in certain test areas 
at LASL and may contain quantities of potentially 
toxic metals, including beryllium, lead, and 
uranium. Some limited field experiments, based on 
aircraft sampling of debris clouds, provided infor- 
mation on the proportion of such materials 
aerosolized. This information was employed to 
prepare estimates of concentrations at the LASL 
boundary based on the current year's utilization of 
the elements of interest. The results are presented in 
Table E-XXIV along'with comparisons tb applicable 
air quality regulations. The average concentrations 
are all less than 5 X lO-4% of applicable standards. 

b. Liquid ' D b c h a ~ w .  Nonradioactive liquid 
wastes are released from 104 industrial discharge 
points and 10 sanitary sewage treatment facilities 
subject to NPDES requirements. A single NPDES 
permit issued by the EPA took effect in mid-October 
19i8, placing specific effluent limits for the first 
time on 10 categories of industrial waste outfalls. 
Ten sanitary sewage treatment facilities, 9 of which 
previously had separate NPDES permits, were also 
included in the new permit. Under the new permit 
only two of the sanitary outfalls were assigned fecal 
coliform limits; all other parameters, including 5- 
day biochemical oxygen demand total suspended 
solids, and pH, were the same ae in the individual 
permits. Tables E-XXV and E-XXVI summarize 
the effluent quality and compliance status of the 
sanitary sewage and industrial waste outfalls, 
respectively. 

After the new permit took effect, four of the 
sanitary sewage outfalls met all limits, and two 
others (lagoons) exceeded only flow limits because of 
far above normal precipitation during the last three 
months of 1978. Eighteen of the 104 industrial out- 
falls exceeded one or more limit during the period 
the permit was in effect. Eight of those responsible 
for the largest number of deviations are scheduled 
for already-funded corrective measures to be camed 
out in 1979-80. The two radioactive waste treatment 
plants have the largest number of limits with which 
to comply, and only one of those plants exceeded one 
limit by about 5% on one day. Details of the effluent 
quality from these two plants are given in Table E- 

l 

XXII for both non-radioactive (including several not 
regulated by the NPDES permit), and for radioac- 
tive parameters. 

4. Herbicide Damage 

During the spring and summer of 1978, many 
reports of dead and dying trees along Laboratory 
mads were received by the Environmental Surveil- 
lance Group. An initial estimate placed the damage 
at  about 2400 dead and dying trees. The most 
probable causes of damage were insecte, road salt, 
herbicides, or mme combination of these factors. To 
check for the possibility of salt damage, samples of 
both healthy and damaged needles were analyzed 
for chloride content. Although the chloride content 
of the damaged needles was slightly higher than that 
of the healthy needles, both were within the range of 
concentrations previously d a t e d  with healthy . 
needles. The damage symptoms also were not 
characteristic of salt damage. Forest Service 
specialists were called in to assess the possibilities of 
insect and herbicide damage. No evidence of insect 
damage was found, but the symptoms were ' 

characteristic of damage from bromacil, an her- 
bicide which was applied to the roadsides in the fall 
of 1957 to control roadside vegetation. Subsequent 
gas chromatographic analyses established the 
presence of bromacil residues in the needles from 
damaged trees. These residues were not present in 
the needles from healthy trees. As the incident was 
reconstructed, bromacil, which was applied in the 
fall, was washed laterally away from the roadside by 
unusually heavy rains in the. spring following a 
winter with little snowfall. Normally, the herbicide 
is leached into lower soil horizons by melting snow. 
Some trees may have been weakened somewhat by 
road salt, but the herbicide was ultimately responsi- 
ble for their death.13 

To prevent future recurrences of this problem, the 
Laboratory has formed two committees to review its 
policies and procedures regarding use and applica- 
tion of herbicides. The Vegetation Control Policy 
Committee will formulate guidelines for herbicide . 
use, while the Vegetation Control Procedure Com- 
mittee will determine how to implement these 
guidelines. 
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IV. ENVIRONMENTAL EVALUATION 
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Some increments of radiation doses above ~tunl and worldwide lollout bn&!round 
levels are received by Los Alamos County residents aa a rcoult.of LASL operatione. The 
largest estimated dose at an occupied location waa 3.8 mrem or 0.76% of the radiation 
protection standard. Thir estimate b b a d  on boundary dose measurements of airborne ef- 

'tluents &om the p r o h  accelerator at TA-53. Other minor exposure pathways such as 
direct radiation ttom,an erperrm ' ental fadlity and two unlikely food pathways may result in 
doses to several mrem/yr. No significant exposure pathways are believed to exist for 
radioactivity released in treated liquid waste effluents. The radioactivity b absorbed in the 
alluvium before leaving the tAsL boundaries and some b transported offsite with strenm 
channel sediments during heavy runoff. The total population dome received by rasidersts of 
Los Alamos County in 1978 was eetimated to be 10.5 man-rem or about 0.4% ofthe 2400 man- 
rem to the same population f h m  background radiation and 0.5% of the population dose due 
to medical.exposure..As no signifcant pathways could be identified outside tbe County, the 
10.5 man-rem dose also represents the population doee to the inhabitants living within an 80 
km radius of LASL who d v e  an estimated 11 900 man-rem dose h m  background radia- 
tion. 

. 
I 

.I 

. 

. One means of evaluating the significance of en- 
vironmental releases of radioactivity is to interpret 
the exposures received by the public in terms of 
doses that can be compared to appropriate stan- 
dards and naturally present background. The 
critical exposure pathways considered for the Ins 
Alamos area were atmospheric transport of airborne 
radioactive effluents, hydrologic transport of liquid 
effluents, food chains, and direct exposure to 
penetrating radiation. Exposures to radioactive 
materials or radiation in the environment were 
determined by direct measurements for some air- 
borne and waterborne contaminants and external 
penetrating radiation, and by theoretical calculation 
based on atmospheric dispersion for other airborne 
contaminants. Doses were calculated from measured 
or derived exposures utilizing models based on 
recommendations of the International Council on 
Rediation Protection (see Appendix D for details) 
for each of the three following categories: 

1. Maximum dose at a site boundary, 

2. dose to individual or population groups where 
highest dose rates occur, and 

3. the whole body cumulative dose for the popula- 
tion within an 80 km radius of the site. 

Exposure to airborne 3H (as HTO) was deter- 
mined by actual measurements with background 
correction based on the assumption that natural and 
worldwide fallout activity was represented by the 
average data from the three regional sampling loca- 
tions at  Espaiiola, Pojoaque, ahd Santa Fe. 

Exposurb to 11C, 13N, 150, and 41Ar from 
LAMPF were inferred from direct radiation 
measurements (see Sec. III.A.1). Exposure from 
41Ar released from the TA-2 stack was theoretically 
calculated from measured stack releases and stan- 
dard atmospheric dispersion models. 

Estimates of a maximum lung exposure to 
plutonium were calculated by subtracting the 
average concentration at  the regional stations from 
the average concentration from the perimeter sta- 
tion with the highest measured plutonium con- 
centration (Table XXW). 

The maximum boundary and individual doses at- 
tributable to these exposures are summarized in 
Table XXVII with a comparison to DOE Radiation 
Protection Standards (RPS) for the individual 
doses. 

All other atmospheric releases of radioactivity (see 
Table E-XXI) were evaluated by theoretical 
calculations. All potential doses were found to be 
less than the smallest ones presented above and were 
thus considered insignificant. 

-. .. 
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TABLE X 2 M I  

CALCULATED BOUNDARY AND MAXIMUM INDIVIDUALDOSES 
FROM AIRBORNE RADIOACTIVITY 

MerfmWIl MerimUUl 
Boundary Dose Individual Dose 

Critidl Do- Dose 
Location (mrem/yr) Location (mredyr) %RPS - ISOtOpe Organ 

3H (HTO) WholeBody TA-54 0.071 Airport 0.029 0.0058 

11C, 13N, 150 Whole Body Restaurant 14 a Restaurant 3.8 0.76 
N. 0fTA-53 . N.ofTA-53 

41Ar Whole Body Boundary N. 1.2 Apts.N.of 0.7 0.14 
of TA-2 Stack TA-2 Stack 

239Pu Lung TA-54 0.024 Bandelier 0.0079b O.OOO53 

\ 

aEstimated from TLD measurements June-Dec 1978. 
bFor a 50 yr dose commitment, bone becomes the critical organ. A maximum individual would 
receive a 50 yr dose commitment ta bone of 0.53 mrem. 

Liquid effluents, as such, do not flow beyond the 
LASL boundary but are absorbed in the alluvium of 
the receiving canyons; excess moisture is lost 
primarily by evapotranspiration. These effluents are 
monitored at their point of discharge and their 
behavior in'ths alluvium of the canyons below out- 
falls has been studied.14- 17 Small quantities of 
radioactive contaminants transported during 
periods of heavy runoff have been measured in can- 
yon sediments beyond the LASL boundary. 
However, no significant exposure pathways from the 
sediments to humans have been identified. 
No radioactivity in excess of normal background 

concentrations was detected in drinking water, 
perennial surface water, or ground water a t  any of- 

There are no known significant aquatic pathways 
or food chains to humans in the local area. Two 
minor potential foodstuff pathways involving 
venison and honey have been identified and were 
discussed previously.4 They have been estimated to 
result in a maximum of <4 mrem/yr to an individual 
and are unlikely to actually occur. 

. site location. . 

. -  

- .  

Measurements of external penetrating radiation 
showed no statistically distinguishable doses at any 
offsite locations that could be attributed to LASL 
operations. Variations among stations or Over time 
were all within expectable ranges. 
As was stated in Sec. III.A.1, no measurements of 

external penetrating radiation at regional and 
perimeter stations in the environmental network in- 
dicated any discemable increase in radiation levels 
that could be attributed to LASL operations. The 
special network at  th'e Laboratory boundary north of 
TA-53 indicated a 13.7 mrem increase above 
background due to 11C, 13N, 150, and 41Ar emis- 
sions from LAMPF. The increase is considerably less 
than the 126 mrem dose theoretically estimated for 
that location from concentrations and cloud size 
calculated from standard atmospheric dispersion 
models. To reach the boundary, the effluent must 
cross a large canyon, which has a pronounced effect 
on plume dispersion, and for which there are no ade- 
quate theoretical models to predict cloud concentra- 
tions and size, which are the basis of dose calcula- 
tions. 

. .  
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Onsite measurements of above background doses 
were expected and do not repksent potential ex- 
posure to the public except in the vicinity of TA-18. 
Members of the public regularly utilizing the DOE- 
controlled road passing by TA-18 would likely 
receive no more than 0.5 mredyr  of direct gamma 
and neutron radiation. Thii value was derived from 
1955 datal8 on total dose rates using 1878 gamma 
doses measured by TLDs and estimating exposure 
time by assuming a person made 15 round trips per 
week at an average speed of 40 mph past TA-18 
while tests were being c o n d u d .  The onsite station 
near the Laboratory boundary at State Highway 4 
recorded a dose of 216 mredyr. This is caused by a 
localized accumulation of 137Cs on sediments trans- 
ported from a treated effluent release point up- 
stream. 

Cumulative 1978 whole body doses to Ins Alamos 
County residents from LASL operations with com- 
parison to exposure from natural radiation and 
medical radiation are indicated in Table XXVIII. 
Population data are based on Lns Alamos County 

Planning’Department figures of 13 300 residents in 
the Lms Alamos townsite and 6300 in White Rock. 

The calculated 8.4 man-rem from atmospheric 
11C, 13N, and 150 is probably high because it is 
subject to many of the &e uncertainties that 
caused boundary dose calculations to overestimate 
actual doses from these isotopes by a factor of 9. The 
whole-body population dose to the estimated 105 OW 
inhabitantdl of the 80 km circle around Lms Alamos 
because of LASL operations is estimated to be 10.5 
man-rem, which is the population dose to Lms 
Alamos County inhabitants. This is because other 
population centers are far enough away that disper- 
sion, dilution, and decay in transit (particularly for 
11C, 13N, 150, and 41Ar) make exposure undetec- 
table and theoretically a very small fraction of the 
estimated 10.5 man-rem. By Contrast, natural radia- 
tion exposure to the inhabitants within the 80 km 
circle is 11 900 man-rem. 

Thus, doses potentially attributable to releases of 
effluents contribute about 0.44% of the total dose 
received by Lns Alamos County residents from 

I 

; 
i 

TABLEXXVIII 

1978 WHOLE BODY POPULATION DOSES 
TO LOS ALAMOS COUNTY RESIDENTS 

Whole-Body Population Dose 
Exposure Mechanism (man-rem) 

Atmospheric Tritium (as HTO) 
Atmospheric 11C, 13N, 150 
Atmospheric 41Ar 
Total Due to LASL Atmospheric Releasca 
Cosmic and Terrestrial Gamma Radiationa 
Cosmic Keutron Radiation , ’ 

( -15 mrem/yr/person19) 
Self Irradiation from Natural Isotopes in the Body 

( -24 mrem/yr/person3) 
Average Due to Airline Travel 

(0.22 m r e m h  at 9 km3) 
Total Due to Natural Sources of Radiation 

Medical Exposure 
( - 103 mrem/yr/person20) 

0.23 
8.4 
1.9 

10.5 
1570 

330 

470 

13 
2383 

2030 

aCalculations are based on measured (TLD) data. The indicate a 10% reduction in cosmic radia- 
tion due to shielding by structures and a 40% reduction in terrestrial radiation due to shielding by 
structures and self-shielding by the body. 
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natural radiation, about 0.52% to the same residents 
from medical radiation (diagnkhc x-rays only), and 
about 0.088V0 of the dose from natural radiation 
received by the population within an 80 km radius of 
the Laboratory. 

B. Environmental Protection Programs at LASL 

1. LERCYEEC Program. 

In order to assist DOE to comply with require- 
ments of the National Environmental Policy Act 
(NEPA), LASL has an official Laboratory En- 
vironmental Review Committee (LERC). The 
membership consists of representatives from several 
Assistant and h c i a t e  Directom offices, Financial 
Management, the Engineering Department, and the 
Health Division and has the responsibility to review 
all environmental assessments (EAs) and en- 
vironmental impact statements (EISs) prepared for 
DOE by the Laboratory. Additionally, LERC iden- 
tifies and reviews items of .environmental interest 
that are generated by Laboratory activities or that 
affect the Laboratory programs and property. An 
Environmental Evaluations Coordinator (EEC), 
based in the Environmental Surveillance Group, as- 
sists LERC by coordinating with user groups, Health 
Divisipn and the Engineering Department on 
developnient of environmental documents and 
providing input to project design at the earliest stage 
for appropriate environmental decision making. 

Projects that may require an EA or EIS are 
screened by the EEC to determine level of data 
needed for the report. Various resource persons are 
identified to assist in preparation of the draft en- 
vironmental document for the proposed construction 
or programmatic project. High-visibility or high-risk 
projects that may require added attention are pas- 
sed through an ad hoc committee, chaired by the 
EEC and comprised of representatives of the 
Engineering Department, Health Division, the user 
group(s), and other expert members as needed. 

The EEC also coordinates input on environmental 
matters for other official documents and the Quality 
Assurance (QA) program (see next section). The 
EEC works with those responsible for construction 
or programs and the Environmental Surveillance 
Group representative to the QA program to assure 
that the environmental considerations are included 
in the assessments and that they are implemented in 
the QA program. 

2. Quality A8surance Program 
In compliance with DOE Manual Chapter 0820, 

LASL has a QA program22 for engineering, con- 
struction, modification, and maintenance of DOE- 
owned facilities and installations. The purpose of 
the program is not only to minimize chance of 
deficiencies in construction. but also to imprwe cost 
effectiveness of facilities' design, construction. and 
operation, and to protect the envirpnment. QA is 
implemented trom inception of design through com- 
pletion of construction by a project team approach. 
The project team consists of individuals from the 
DOE program division, the DOE Albuquerque 
Operations Ofice and Los Alamos Area Office, the 
LASL operating group(s), the LASL Engineering 
Department, the design contractor, the inspection 
organization, and the construction contractor. 
Under the project team approach each organization 
having responsibility for some facet of the project is 
likewise responsible for its respective aspects of the 
overall QA program. For example, it is the inspec- 
tion organization's responsibility to provide 
assurance that the s t r u k ,  systems, and compo- 
nents have been constructed or fabricated in accor- 
dance with the approved drawings and specitrca- 
tionr. 

Laboratory representatives are responsible for 
coordinating reviews and comments from all group 
with a vested interest in the project. In particular, 
the Environmental Sweillance Group reviem 
proposed new construction, maintenance activities, 
and modifications to existing facilities to minimize 
any environmental degradation. Consideration ia 
dven to the present bndition of the site (soils, 
pology, ground water, surface water, air quality, 
archeology, flora, fauna, drainage features, 
archeological mourcea, etc.), the environmental 
consequences ob the proposed project (airborne ef- 
fluents, liquid effluents, industrial waste, solid 
waste, noise lwele, tta&c patterns, etc.), and an en- 
vironmental impact assessment (air, writer, land, 
visual, noise, odor, biota, etc.). 

8. Archeology 

Protection of archeological sites at  LASL (man- 
dated by several Congressional acta and Executive 
Order 11593) is also part of the QA program. A 
proposed location for a new facility is checked to 
determine if there are any archeological sites in the 
area. An attempt is fvst made to adjust siting so as 



to preserve the site. If alternative sitin 
ble. then the site is'excavated to ga 
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is not fqsi-  

about it and recover ktifacts before-it is destroyed. 
The decision as to which cou~se to follow is based on 
the value of the archeological site, on the availability 
of alternative locatiob for the new facility, and on 
the programmatic impact if the new facility were not 
built at that location. 

A survey of more than 450. archeological mites in 
LASL environs was made between March 1973 and 
July 1975. This survey of the pre-Columbian Indian 
ruins is summarized in a report.33 which is used dur- 
ing construction planning to avoid damage to such 
sites if possible, or to provide the lead time necessary 
to conduct required salvage archeology. Several uni- 
que sites were recommended for registration as 
national historic sites and formal nomination 
procedures are underway. This will ensure their 
preservation for future generations by establishing 
formal responsibility. and authority to protect the 
sites. 

Ten additional archeological sites  we^ located 
and added to the map of all archeological sites at  
LASL in 1978. Also,-four sites were salvaged. One 
site was salvaged after it was uncovered by the La 
Mesa fire and found to have been damaged many 
years ago. Three others were excavated in advance of 
construction activity. Research now underway in- 
cludes analysis and identification of food plant re- 
mains recovered in archeological salvage activities; 
plant pollen identification in mesa-top soils to ascer- 
tain farming practices of ancient civilizations as- 
sociated with the archeological sites; identitlcation 
of ancient crop field locations via analysis of trace 
soil minerals; a study of minerals in pottery to deter- 
mine the pottery's origin; and a study of ancient 
food preparation methods. 

I knowledge 

1. Decontamination and Decommissioning 
Work 

During the spring and summer of 1978, all 
facilities at a small abandoned site (TA-42) built to 
incinerate plutonium contaminated waste were 
demolished. To monitor for possible airborne release 
of radioactive con9minants during operations, - 
filters at two special air sampling stations (TA-50 
and TA-55) were collected weekly. There was no in- 
dication of airbome contamination from these 
operations. After the facilities were removed, the soil 
in the vicinity was decontaminated to levels deter- 

mined tombe as low as practicable. Final sampling 
results will be available in a forthcoming com- 
prehensive report on the decontamination and 
decommissioning of TA-42. 

An mAc-contaminated filter building at  TA-21 
(TA-21-153) was demolished in the summer and fall 
of 1978. Routine airnet sampling stations located at 
the airport, DP-East, and LAMPF and a special sta- 
tion established at A m  Street provided documen- 
tation of any possible release of airborne material 
during demolition operations. Air samples were 
changed weekly. There WM no indication of any air- 
borne radioactivity from these operati-. 

The Enviroamental Studies Group (H-12) a t  
LASL &ducts research and experimental studies 
under auspices of the DOE. Some of the research 
programs conducted by H-12 complement routine 
monitoring carried out by the Environmental 
Surveillance Group (H-8) in providing a better un- 
derstanding of the ecosystem surrounding LASL in 
relation to the Laboratory's operations. Following 
are highlights of several of these research programs. 

1. Ecological Inveetigation of Dry Geothermal 
Energy at Fanton Btll 
[Ken Rea (H-1211 

LASL is currently evaluating the feasibility of ex- 
tracting thermal energy from hot dry rock (HDR) 
geothermal reservoirs. The concept involves drilling 
two deep holes into HDR, connecting these holes by 
hydraulic fracture, and bringing thermal energy to 
the surface by circulating water through the 

LASL'e HDR project provides an opportunity to 
study the environmental impact of this new energy 
resource from ita infancy. This study is designed to 
describe quantitatively the ecosystem surrounding 
the HDR site, to identify the types and amounts of 
chemicals and/or materials released during the 
various phasea of development, and to evaluate 
potential impacta from site operations and effluents. 
Specific objectives include (a) development and 
maintenance of an environmental resource data base 
at  the aite, (b) periodic examination of permanent 
transects adjacent to the facility and at nearby con- 
trol sites to determine changes in composition and 

system.24 
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quantity of ecosystem componenta, and (c) iden- 
tification and evaluations of chemicals in effluent 
waste waters and stored residue& 

Biological investigations include biomass, relative 
m e r ,  and relative density measurements on the 
plant species of the t h e  vegetative complexes sur- 
rounding the HDR site. Within each vegetative type, 
relative densities of small mammal populations are 
examined by live trapping techniques, and, within 
the grass forb complex, pellet group counting 
transects have been establiihed to determine change 
in utilization patterns of the resident Rocky Moun- 
tain elk (Cerurrs cwdensiu) population. 

Table Xxat is a brief rummary of the small 
mammal trapping program for the 19674977 field 
seasons. The 1978 data have not been analyzed; 
however, the deermouse (Pemmyscrrs maniculotus) 
was the most trappable species encountered in all 
vegetative types. Variations between trapping loca- 
tions within and/or between vegetative complexes 
fall within the bounds of natural variability and am 
not considered significant for the two years of 
analyzed data. Examination of the 1978 data shows 
no unexpected deviations from these previous collec- 
tions. 

The first extensive (10 OOO h) run of the HDR 
system was accomplished during the summer of 
1978. Though the system is a closed loop with no ap- 
parent releases to the atmosphere, the gaseous com- 
ponent of the fluid was examined to determine what 

problems might arise during an accidental venting 
of the system. Minute quantities of .H2S were 
detected. This was the ody toxic gas detected, and 
at 'the levels found, it should pose no environmental 
hazard, even for major releases of the fluid under 
emergency venting3 

N o h  pollution has been considered one of the 
major problems of geothermal energy development. 
The major source of noise at the HDR site is the heat 
exchanger, and during the 10 OOO h test, noise leveh 
at the heat exchanger under full load conditions 
averaged less than 95 &(A), with frequencies less 
than 1OOO Hz. 

2. Fenton Hill Site (TA-57) Surface and 
Ground Watexa 
[R. Ferenbaugh and W. D. PUrtymun (H-8) J 

Studies have been carried out to determine the ex- 
tent to which water discharged from geothermal 
holding ponds at the Fenton Hill iite (LASES HDR 
Project) penetrates into the canyon below the site. A 
series of 1-2 m holes were drilled down-canyon of the 
site, and soil samples tmm these holes analyzed for 
fluoride, chloride, and uranium. Four of the holes at 
distances of 20.60 295, and 915 m from the point of 
discharge were cased. Water samples obtained from 
these holes after holding pond discharge were col- 
lected and analyzed for several chemical con- 
stituents in which the water from the geothermal 

TABLE XXM 

RELATIVE TRAPPING DENSITIES ANb TRAPPING SUCCESS 
FOR SMALL MAMMALS IN VARIOUS VEGETATIVE COMPLEXES 

(expressed in per cent) 

Grass Forb 
1976 1977 - -  species 

Deermouse 
Peromyscw monicuhtrrs 99 100 

Chipmunk 
Eu tamb  minimrrs 1 0 

0 0 Other species 
100 loo 

Trapping Success %' . 72 28 

- -  

Aspen 
1976 1977 - -  

51 65 

44 35 
5 0 

loo loo 
2 3 6 3  

- -  

Mired 
CQnirer 

1976 1977 - -  
6 3 8 3  

28 17 
9 0 

loo loo 
41 33 

- -  

a Calculated as total captures vs total trapa. 
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pond is enriched. Fluoride concentration, chloride 
concentration, and strontium isotope ratio were in- 
vestigated as tracers to determine the extent of 
penetration of discharged water.down the canyon. 
Chloride concentration proved to be the most infor- 
mative, and the results of these analyses indicate 
that the discharged water is completely a h r b e d  
into the alluvium by the time it has moved 285 m 
down the canyon. Wells have been drilled around 
the holding ponds themselved to determine the ex- 
tent to which water infiltrates the eoil surrounding 
the ponds. Samples from these wells indicate that 
most water movement fkom the ponds is vertical; 
there is little if any horizontal movement. 

Certain elements, which are present in the holding 
pond discharge, are of particular interest because of 
the low allowable levels specified in the proposed 
National Pollution Discharge Elimination System 
permit. These are :arsenic, boron, cadmium, 
fluoride, and lithium. Soils and vegetation in the 
canyon into which the water is beiig discharged con- 
sequently are being monitored to determine if these 
elements are accumulating in the canyon. Plant 
growth studies and soil adsorption studies also are 
being carried out using water from the holding 
ponds. 

The canyon below the geothermal site into which 
water is discharged ultimately opens into Lake Fork 
Canyon (Fig. 15). Although there is no flow of 
geothermal water into-Lake Fork Canyon, wells and 
streams in the canyon are monitored for water 
quality. Other water sources in the vicinity of 
Fenton Hill are also monitored (Fig. 15). Table E 
X X W  summarizes the results of this monitoring 
during 1978. There has been no significant change in 
the quality of these waters from previous analyses. 

. 

3. The Comparative Distribution of Stable 
Mercury, Cesium-137; and Plutonium in an Inter- 
mittent Stream at Los Alamos 
[T. E. Hakonson (H-121, C. C. White (H-12); E. S. 
Cladney (H-81, and Mona Driecer (H-1211 

- 

Mortandad Canyon has been used for disposal of 
liquid wastes since 19@. Past studies in this canyon 
have emphasized the distribution and transport of 
137Cs, 238Pu, and 239!24oPu. Stable mercury is also 
a component of the waste released to Mortandad 
Canyon as a result of loss of the metal from chemical 
laboratories into drain systems. Records maintained 

over the past few years show that a few tens to 
hundreds of gram of mercury are released annually 
to this cany0n.n The quantity of plutonium and 
cesium released a n n d y  to the canyon averages 
about 10 and 100 mCi, respectively. Although long 
term records are not available, we suspect that the 
isotopic compoeition of the waste has k n  varied 
considerably. 

Core samples were collected from 10 stream chan- 
nel and 10 etream bank locations randomly selected 
along a 100 m llegment of Mortandad Canyon about 
MK) m below the sftluent outfall. A total of 10 stream 
channel cores and 40 etream bank corea (four per 
location) were coUected. h z e n  core samples were 
sectioned into 0-2.6, 2.6-7.5, and 7.5-30 cm seg- 
ments; 142 aliquots were then taken for Hg analysis. 
The remaining sample .was wen-dried and counted 
for 137Cs on a NaI detector coupled to a multi- 
channel analyzer. Sample aliquota were analyzed for 
=8Pu, SgPu, and Hg using wet chemistry followed 
by instrumental analysis.28 Elemental concentra- 
tions in all cases were suffkient to limit instrumen- 
tal uncertainties to less than 10% (p<0.05). 

The results of this study demonstrate the impor- 
tance of stream banks as deposition locations for 
stable mercury, cesium, and plutonium continuous- 
ly released to an intermittent stream channel over a 
13 yr penod. The movement of contaminants from 
channel to bank results in concentrations that are 
generally equivalent or exceed those measured in the 
channel sedimenta (Table XXX). These findings 
have implications on the long term distribution of 
contaminants in intermittent streams because 
stream banks not only retard downstream move- 
ment of the contaminants but may be a source of 
these materials to biota. 

4. Mule Deer Movwent 
[C. White and L. Eberhardt (H-1211 

Studies continue on the populations of elk and 
deer that inhabit the Los Alamos National En- 
vironmental Research Park (LA/NERF9, and cross 
its boundaries into- other protected and/or un- 
protected areas in Bandelier National Monument, 
Santa Fe National Forest, and on private lands. 
Movements of mule deer (Odocoileus h e m i o w )  
have been studied on the site since January 1975 in 
an effort to obtain baseline data on this species and 
to define important deer habitats within the 
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Water sampling locations in vicinity of Fenton Hill (TA-57) Geothermal Site. 
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TABLE XXX 

ARITHMfiIC MEAN CONCENTRATIONS AND COEFFICIENTS OF 
VARIATION OF MERCURY, CESIUM, AND PLUTONIUM AS A 
FUNCTXON OF LOCATION IN MORTANDAD CANYON SOILS. 

SbC+alll'ChallDel StreomBMk 
NWUber Coahcient Number Coetfficient 

of of of of 
SampIer Mean Variation Sampler Mean Variation - - 

Hg (PPb) 27 79 - 1.0 115 160 1.6 
l 3 I  Cs (pCi/g) 28 370 0.35 120 197 1.7 

23% (pCi/g) 30 5.2 1.5 119 5.8 1.7 
=PU (pCi/g) 29 26 0.32 - 120 23 1.9 

PBackground concentrations in mila averaged about 10 ppb Hg, 0.5 pCi lrrCelg and 0.05 pCi 
Pdg.  

LA/NERP. A total of 34 deer have been live-trapped 
(Fig. 161, marked with collars and ear tags, and 
released.% Both visual and radiotelemetry techni- 
ques have been used to determine deer movements. 
A total of 254 resightings have been made on 20 of 
the marked deer since their release. In addition, 
weekly locations of six radio equipped deer have 
been determined since March 1977. 

Deer movements generally paralleled the eaet- 
west oriented canyon systems. A few deer moved to 
lower elevations on the LA/NERp during the 
winters, but this was not a consistent trait in all dee: 
studied. Adult female deer generally tended to con- 
centrate their activities in specific areas, while both 
adult and juvenile male movements were usually 
more scattered. Longest movement observed during 
this study was made by an adult female captured at  

. TA-16 in the M E W  and relocated one year later 
21.4 km to the east across the KO Grande. Average 
home range of the six radio collared deer was -14 
km2 (standard deviation = 5 h 2 ) ,  which is con- 
siderably larger than that reported for mule deer 
elsewhere. 

Security fences on the M E W  probably affect 
deer movements, bu! several marked animals suc- 
cessfully circumvented the western boundary fence 
by moving around it or by passing through manned 
security gates. Specific individual deer consistently 
walked in and out of the unmanned security gate a t  

. 

TA-9. 

Pellet group plots are being used as an index to 
deer and elk densities, as well as indicators of dis- 
tribution. A summary of the LA/NERP pellet p u p  
data for deer and elk is presented in Tables XXXI 
and XXXII. For deer, there is a decline in pellet 
group counts since 1975 in the ponderosa pine and 
pinon-juniper habitata. There does not appear to 
have been a significant decline in deer in the mixed 
conifer habitat type. Not enough data'are available 
to test for time differences in the other three 
habitats. No significant changes in elk density have 
occurred in the mixed conifer habitat type. Not 
enough data are available to test for differences in . 
the other three habitats. 

. 

5. Botanical Survey for Critical Habitats in the 

[T. F o n  and G. Tierney, Consulting Botanists 
W E R P  

(H-12)l 

Presently, there are 37 candidate plant species on 
the federal Threatened and Endangered Species list 
for New Mexico. Examination of the list provided by 
the New Mexico Heritage Program of the State Fish 
and Game Department showed only one species, 
grama grass cactus (Pediocactue paprycanthus), 
that was likely to be found within the LA/NERP. 
This species was located and photographed in 
various stages, including the reproductive stage.30 

. .  

[! I 

n I 

4 
[I 
cl 
[I 
4 
0 
4 
[! 
4 
a 
n 
4 
4 
0 
4 
4 
0 



I .-- 

I 
I 
I 
I 
I 
I. 
I : .  

I 
I-  
I 
I 
I 
I 
I 
4 
I 
I 

H-49 

I 



H-50 

TABLE x]1031 

SUMMARY OF LA/NERp PELLEl' GROUP DATA-FOR DEER 

- Habitat 

Ponderosa Piean 
P d o d  Conif= Burn Meadow Alfalfa Pine J d m  

Winter 76-76 0.73 --- --- -- 3.80 
Summer 76 1.38 --- --- -- 1.45 
Winter 76-77 1.00 --- --- e-- 1.49 
Summer 77 0.46 --- --- -- 1.04 
Winter 77-78 0.53 0.38 0.31 0.76 0.51 
Summer 78 0.58 0.76 0.54 3.13 0.61 
Probability l e d  of 
test for changes 
with time 0.34 --- --- --- <0.01 

TABLE XXXII 

SUMMARY OF LA/NERP PELLET CROUP DATA FOR ELK 

Habitat 
Mixed 
Conifer - Period 

Winter 75-76 
Summer 76 
Winter 76-77 
Summer 77 
Winter 77-78 
Summer 78 
Probability level of 
test for change 
with time 

0.60 
0.50 
0.96 
0.21 
0.94 
0.89 

0.23 

Although the site location is outaide the LA/NEFtP 
boundaries per de, the species is very likely to occur 
within undisturbed sitee where grama grass 
predomMates. 

Most of the species presently on the list occur in 
the southern part of the state. This is due, in large 
part, to the paucity of floristic studiee in the 
northern part of the state. Our ewey  was designed 
to identify any of the listed species and to locate 
other species that were rare to the area or perhaps 
endemic. During the course of the floristic search, 
several species were located that had not been noted 

Burn Meadow Alfalfa - - 

7 

1.81 
0.94 
0.76 
0.39 
0.73 
0.12 

0.03 

by other LASL etudiee, by the present investigators, 
or by previwe investigators. They are not necessari- 
ly rare, threatened, or endangered at the present 
time, but in areas sampled, they have a very low 
population number. An example of such a plant is 
the larkspur violet (Vmh pedotifido). 

The federal list consista only of candidate species; 
the list is not yet static. Species are being added and 
deleted. A number of species are very loosely 
protected under New Mexico Statute 45-11. Special 
attention was given to the occurrence of these latter 
plants within the area. An annotated list of species 
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ennumerated under the Statute and which are 
known to be found within the LAMERP or adjacent 
areas has been compiled. If these species are subse- 
quently added to the federal list or the New Mexico 
law becomes more stringent, this information will be 
readily available to DOE managers. 

Because the federal list is not yet static, we 
realized that a comprehensive plant survey would be 
the most useful. Therefore, a more complete collec- 
tion was made than originally anticipated. As of 
May 1, 1978, 160 plants had been identified; 65 of 
these had not been reported previously. This in- 
dicates that, a t  the completion of the 1978 field 
season, the number of newly recorded species can be 
expected to increase considerably. 

From previous experience through contracts for 
the Museum of New Mexico, the University of New 
Mexico, and the Sationel Park Service, a number of 
species have been found that are known to be of 
ethnobotanical significance. They were possibly 
utilized by the prehistoric inhabitants of the Pa- 
jarim Plateau as food, clothing, medicine, or for 
ceremonial purposes. Such species as white stem 
stickleaf (Mentzelio afbicaufis) are of special 
ethnobotanical significance and have been located 
in the study area. These observations have been 
useful in seed analysis studies done for archeological 
salvage studies at LASL. 

Finally. an unanticipated by-product of the study 
is a checklist of over lo00 plants cornpiled by Fou 
end Tierney.30 This checklist is to be published as a 
LASL report and will give information such as plant 
distribution, synonyms, and references. Because no 
such publication now exists for the area, this report 
will be valuable to the Park Service, Forest Service, 
Department of Energy, naturalists, teachers, stu- 
dents. and interested laymen. 
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6. La Mesa Fire 
(T. Foxx, Consulting Botanist (H-12) J 

The La Mesa fire burned from June 16-23, 1977, 
ultimately consuming 62 km2 of Santa Fe National 
Forest, Bandelier Sational Monument, and LASL 
land (10.6 km2). 

Subsequent to the fire 9.9 km2 of L4SL land were 
reseeded with a mixture of native grass species 
(slender wheatgrass, western wheatgrass, hard 
fescue, blue grama, spiked muhley, and sand 
dropseed) and 0.7 km2 were set aside for natural suc- 
cession studies. 

In October 1978, paired 20 by 50 m plots with fifty 
1 m by 2 m shrub plots and one hundred 5 decimeter 
by 5 decimeter plots were established in the seeded 
and unseeded area of the ponderosa pine zone. 
Relative foliage cover for herbaceous plants and 
shrubs was determined for each plot. Plots in the 
seeded area had 6.7% total foliage cover. Grass com- 
prised 56.5% of the total foliage cover; 41.5% wm the 
reseeded grass species Agropymn mchycaulum 
(slender wheatgrass). In the weeded  plots there 
was 5.2% coverage. Less than 1% was grass and over ' 
99% was forbs. Chenopodium (lambsquarters) 
species made up 78.5% of the total foliage cover. 

Biomass was based on ten 1 m by 1 m plots. The 
biomaRs in the seeded area was 850.1 g/m2 and in the 
unseeded area 10 g/m2. Grass represented 31.3% of 
the total biomass on the seeded side, whereas only 
5.8% on the unseeded side. Forbs made up 94.2% of 
the total biomass on the unseeded side and only 
68.7% on the seeded side. Reseeded grasses made up 
69.3% of the total biomass on the seeded side and 0% 
on the unseeded side. 

i. Long-Term Ecological Effects of E X ~ O S U ~ ~  

(G. C. White and T. E. Hakonson (H-1211 
to Uranium 

An estimated 75 OOO to 100 OOO kg of uranium were 
expended during conventional explosive tests at  
several LASL testing areas during 1949-1970. Of 
this, about 35 OOO to 45 OOO kg of natural uranium 
were used during 1949-1954, and 40 000 to 50 0oO kg 
of depleted uranium (depleted of 235U) were used 
during 1955-1970. The principal concern about . 

depeleted uranium is the effect of its chemical tox- 
icity and pyrophoric properties on terrestrial 
ecosystems. Methods to ascertain environmental 
transport are necessary. Also, rapid analysis for 
uranium in various matrices has become increasing- 
ly important with the advent of the energy crisis. 
Decontamination of uranium contaminated areas 
may be necessary because of the chemical toxicity 
aspects of that element. A fourth year of study of the 
transport of depleted uranium in the terrestrial 
ecosystem at LASL was completed, with emphasis 
on evaluation of the portable phoswich survey in- 
strument as a uranium field survey instrument. 

A firing site at LASL was resampled with the 
phoswich survey instrument at the same locations 
that were sampled in the 1976 soil uranium field sur- 
vey.31 The initial sampling grid WRS systematically 



' a .  c! 
. .  

placed on a polar coordinate syetem radiating from 
the detonation point qery 45" with concentric cir- 
cles at 10,20,30,40, and -60 m from the detonation 
point. 

Soil samples collected on the grid m m  during 
the 1976 uranium s w e y  at the €iring site were ob-. 
tained with a polyvbylchloride coring tube with a 
2.5 cm inside diameter. Field instrument measure- 
ments from the grid were.compared with the 

ment of each core. 8 

Correlation between the phoswich measurements 
and previous soil samples taken in 1976 at the site 
was excellent (Fig. 171, with r - 0.95 (p<O.OOOl), 
even though the respsctive measurkents were 
taken two years apart. Changes in the distribution of 
uranium during the interval between samplings 
must have been minor relative to the total inventory 
of uranium in the soil. 

-n:r*- .... c o y p ~ ~ * - n t & w  i- !F to 2.5 cm depth 

D. Resurvey Program 

For the past two years LASL'e Environmental 
Surveillance Group has conducted some intensive 
radiological sweys  as part of DOE'S Formerly 
Utilized Sites Remedial Action Program ( F U S W ) .  
The results of these surveys wil l  be utilized by DOE 
to determine whether any remedial measures are 
desirable to further reduce any residual effects from 
previous uses of the areas. In the Ins Alamos Area, 
Bay0 Canyon and the Acidkheblo Canyon syetem 
were investigated. A final report on the radiological 
survey of Bay0 Canyon ham been completed and is 
expected to be published by DOE'S Division of En- 
vironmental Control Technology in 1979. The sum- 
mary from that report is included in thie section. A 
draft report 011 'Acid-Pueblo Canyon is expected to 
be submitted to DOE for review in 1979. A brief 
summary of the status of that work follows the Bay0 
Canyon summary. 

1. Bay0 Canyon 

A portion of Bay0 Canyon (Fig. 5) was used 
between.1944 and 1961 am a site for experiments 
emplaying conventional high explosives in conjunc- 
tion with research on nuclear weapons development 
initially under auspices of the US Army Manhattan 
Engineer District and later the Atomic Energy Com- 
mission (AEC). The explosive test assemblies usual- 
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ly included components made from naturd or . 
depleted uranium and a radiation source for blast 
diagnostics. The sources contained several hundred 
to revsral thousand curies of 1aLa (half-life 40.2 h) 
and a small proportion of WSr (half-life 28.1 yr). 
The explosive detonation resulted in the dispersion 

' of radioactive materials-uranium, 14OLe and 
WSr-in the form of aerosols and debris to the at- 
mosphere and onto the ground around the fving 
points. Radiochemistry operations conducted at the 
site resulted in the generation of liquid and solid 
radioactive wastes, which were dispoeed into the 
subsurface pits and leaching fields. 

The site was decommissioned by 1963 with the 
removal or demolition of structures, 'cleanup of sur- 
face debris, and excavation of contaminated waste 
disposal facilities. Radiological surveys resulted in 
the conclusion that the site was sufficiently free of 
contamination to &it the land to be released 
from Federal government control. The land wam 
transferred to Los Alamos County by quit claim 
deed on July 1, 1967. 

In 1976 the Energy Research and Development 
Administration (-A) identifed the Bay0 Can- 
yon Site as one of the locations to be reevaluated as 
part of the F U S W  wing modern instrumentation 
and analytical methode as a basis for determining 
whether any further corrective measures would be 
de&able. 

The resurvey utilized information from a number 
of routine and special environmental surveillance 
studies conducted previously by LASL aa well as ex- 
tensive new instrumental measurements, soil sampl- 
ing, and radiochemical analyses. Results showed 
that residual surface contamination due to WSr 
averaged about 1.4 pCVg or approximately 3 times 
the level attributable to worldwide fallout. Surface 
uranium averaged about 4.9 pgfg or about 1.5 times 
the amount naturally present in the volcanic- 
derived mils of the area. Subsurface contamination 
associated with the forker waste disposal locations 
is largely confined within a total area of about 10 OOO 
m2 and down to depths of about 5 m. Of 378 eubsur- 
face samples, fewer than 12% exceeded 13 pCi/g of 
grcma beta activity, which is comparable to the upper 
range of activities for uncontaminated local soils. 

Health physics interpretation of the data in- 
dicates that the present population of Ins Alamos 
living w mesas adjacent to Bay0 Canyon L not 
receiving any incremental radiation doses'due to the 

' 
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residual contamination. Potential future land uses 
of Bay0 Canyon include development of a residential 
area. 

Theoretical evaluation of such potential uses by 
means of exposure scenririos (including inhalation of 
contamination with dust by construction workers or 
residents) indicates that increments of radiation ex- 
posure due to residual contamination attributable to 
Bayo test operations' would be small in comparison 
with either radiation' protection guidelines or 
natural background. ' 

The worst case evaluations for maximum in- 
dividual exposures under these hypothetical condi- 
tions were' calculated as 50 yr d k e  commitments, 
which represent the dose accumulated over 50 yr 
from exposure to radioactive material in the first 
year. Only several radionuclides are capable of ir- 
radiating an individual for years after exposure to 
that radionuclide. This occurs when these long-lived 
radioactive materials are inhaled or ingeded and are 
incorporated into body tissues where they remain, 
such as incorporation of WSr into bone. These dose 
commitments are compared to the current DOE 
Radiation Protection Standards for annual doses to 
individuals in the general public and to average 
doses of radiation received from natural radiation in 
the area. Comparing 50 yr dose commitments to an- 
nual exposure guidelines is considered conservative 
because the actual doie received in any one year 
from a radioisotope capable of irradiating the in- 
dividual for years after exposure is considerably less 
than the 50 yr dose commitment. 

The largest dose an average resident of Bay0 Can- 
yon would receive from present contarnination levels 
would be 0.43 mrem/yr. due to external penetrating 
radiation, which is 0.086% of DOE Guidelines and 
0.24% of the dose 'received from natural radiation in 
Bayo Canyon. For maximum exposure it is assumed 
an individual consumes 50 kg/yr of vegetables and 
fruits produced from garden plots located in con- 
taminated soil in Bayo Canyon. This individual 
could receive a 50 yr dose commitment of 45.6 mrem 
to the bone, which is 3~0% of the guidelines for an- 
nual exposure and 25% of annual exposure from 
natural radiation in the Canyon. Another exposure 
pathway is inhalation of contaminated dust due to 
construction activity in contaminated mil. The 
maximum postulated 50 yr dose commitment to a 
construction worker is 23 mrem to the bone from in- 
stallation of underground structures or utilities. 

This would likely by a one-time exposure and would 
be only 1.5% of the DOE guidelines for annual ex- 
posure and 13% of the annual dose due to 
background radiation in the Canyon. 

2. Acid-Pueblo Canyon Syrtem 

These deep canyons (Fig. 5) were the discharge 
area for untreated radioactive liquid wastes between 
1943 and 1951 resulting from research and process- 
ing at LASL. Starting in 1951, treated radioactive 
effluenta were discharged into the canyon from TA- 
45, the liquid waste treatment facility which 
operated until 1964. The TA-45 waste treatment 
plant was sited on the mesa forming the south side of 
Acid Canyon. Acid Canyon is a deep canyon cut into 
soft volcanic rock, and is tributary to Pueblo Can- 
yon. Intermittent stream flow is ultimately tributary 
to the N o  Grande. 

Acid Canyon and part of Pueblo Canyon were 
transferred to the incorporated County of Ine 
Alamoe subject to recognition of an easement with 
AEC. This easement was generally a strip along the 
stream channel. The right of access was to permit 
the construction and operation of test wells and to 
permit. the collection of earth and water samples. 
The property was transferred by a quit claim deed 
on July 1, 1967. 

Plutonium, americium, and fission products were 
discharged into the canyons in liquid effluents from 
1943 to 1964. The first survey of Acid Canyon, for 
purposes of cleanup, was made on August 31,1965. 
On October 4,1966, work commenced on removing 
the TA-45 structures. Five hundred truckloads of 
demolition debris and dirt from this location were 
removed to the dump. Ninety-four loads of debris 
from Acid Canyon were placed in a mlid waste dis- 
posal area within the currently operational LASL 
site. This decontamination activity included the 
removal of all drain pipes, wires, rocks, tuff, and 
other debris found contaminated in Acid and Pueblo 
Canyons. This work was completed in 1967, and it 
was reported that a small amount of contamination 
remained in inaccessible places. 

Some radioecological and environmental surveil- 
lance evaluations have been completed and 
documented for Pueblo Canyon as reported in 
previous surveillance reports.4-627 Several hundred 
soil and sediment samples were collected for the pre- 
sent detailed radiological survey during. 1977. Data 



show some limited'areas a t  the TA-45 site and in the 
canyons that exceed EPA proposed IMcening 
guides for plutonium concentrations. Measurements 
of penetrating radiation showed no azww that exceed 
radiation protection standards. A dr& report wil l  be 
completed in 1979. 
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APPENDIXA 

STANDARDS FOR ENVIRONMENTAL CONTAMINANTS 
\ 

The concentrations of radioactive and chemical 
contaminma in air d d  water samples collected 
throughout the environment are compared with per- 
tinent standards contained in the regulations of 
several Federal and State agencies in order to verify 
the Laboratory's compliance with these standards. 
LASL operations pertaining to environmental 
quality control are conducted in accordance with the 
directives and procedures contained in DOE'S 
Health and Safety Manual, Chapters 0510, 0511, 
0513, 0524, and 0550. 

In the case of radioactive materials in the environ- 
ment, the guides contained in Manual Chapter 0524 
are used as a basis for evaluation. However, the 
DOE standard for uranium in water (1500 and 60 
mgll for controlled and uncontrolled areas, respec- 
tively) does not consider chemical toxicity. 
Therefore, for the purposes of this report, the more 
restrictive standarddl of the International Com- 
mission on Radiological Protection (ICRP) for 
uranium in water (60 mgll for an occupational 40-h 
week) are were used as a point of comparison. For at- 
mospheric uranium, the DOE and ICRP standards 
are in agreement. The standards are listed in Table 
A-I in the form of a Radioactivity Concentration 
Guide (CC). A CG is the concentration of radioac- 
tivity in the environment that is determined to 
result in whole body or organ doses equal to the 
Radiation Protection Standards (listed in Table A- 
11) for internal and .external exposures. Obviously, 
there are uncertainties in relating the CG to the 
Radiation Protection Standards. Thus, common 
practice and stated DOE policy in Manual Chapter 
0524 are that operations shall be "conducted in a 
manner to assure that radiation exposure to in: 
dividuals and population groups is limited to the 
lowest levels technically and economically prac- 
ticable. " 

Because some radioisotopes remain in the body 
and cause exposure long after intake has occurred, it 

is common practice to consider the 50 yr dose com- 
mitment caused by ingestion of such isotopes. At 
present, there are no standards for 50 yr dose com- 
mitments. 

For chemical pollutants in water supply, the con- 
trolling standards are those promulgated by either . 
the EPA or the NMEID (Table A-III). 

Radioactivity in public water supply is governed 
by EPA regulations contained in 40CFR141. These 
regulations provide that combined radium-226 and 
radium-228 shall not exceed 5 pCill and gross alpha 
activity (including radium-226, but excluding radon 
and uranium) shall not exceed 15 pCi/l. A screening 
level of 6 pCUl is established as part of the monitor- 
ing requirements to determine whether specific 
radium analyses must be performed. 

For man-made radionuclides the EPA drinking 
water regulations specify that concentration be 
limited to levels that would result in doses of 4 
mrem/yr calculated according to a specified 
procedure. The EPA calculated value for tritum 
(3H) is 20 X 10-6 pCi/mL and for cesium (137Cs) is 
200 X 10-9 pCUml.M The calculated concentra- 
tion using bone as the critical organ and the EPA 
prescribed method& for 238Pu or B9Pu is 7.5 X 
10-9 p c i m i .  
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TABLE A 4  

DOE RADIOA- CONCENTRATION GUIDES (CGd 

CON-"ION GUIDES FOR UNCONTROLLED AREASah 

U, naturalc 

2 x 10-7 

3 x 10-8 
4 x 10-8 
3 x 10-10 
3 x 10-11 
1 x 10-10 
5 x 10-10 
7 x 10-14 
6 x 10-14 
2 x 10-13 
(pdm3)c 

9 x 10-6 

-- 3 x 10-3 
2 x 10-3 

3 x 10-6 
3 x 10-7 
3 x 10-7 
2 x 10-5 

--- -.- 

5 x 10'6 
5 x 10-6 
4 x 10-6 

2 x 10-5 

CONCENTRATION GUIDE FOR CONTROLLED math 
CG for Air CG for Water 

Nuclide . ( r C i / d )  (rCUd) (nCW 

U, naturalc 

5 x 10-6 

1 x 10-6 
2 x 10-6 
3 x 10-8 
1 x 10-9 
4 x 10-9 
1 x 10-8 

2 x 10-12 
2 x 10-12 
6 x 10-12 
(pdm3)c 

--- 

2.1 x 10s 

1 x 10-1 
5 x 10-2 

3 x 10-4 
1 x 10-5 
3 x 10-5 
4 x 10-4 
1 x 10-4 
1 x 10-4 
1 x 10-4 

5 x 10-4 

--. --- 

'This table contains the most restrictive CGs for nuclides of major interest at LASL (DOE 
Manual Chap. 0524, Annex A). 
"CGs apply to radionuclide concentrations in excess of that occurring naturally or due to fallout. 

curie of natural uranium is equivalent to 3000 kg of natural uranium. Hence, uranium 
masses may be converted to the DOE "uranium special curie" by using the factor 3.3 X 10'" 

"Of the possible alpha and beta emitting radionuclides released at LASL. p'Pu and 1''1, respec- 
tively, have the most restrictive CGs. The CGs for these species are used for the gross-alpha and 
gross-beta CGs, respectively. 
'For purposes of this kport, concentrations of total uranium in water are compared to the ICRP 
recommended values which consider chemical toxicity. 

rcilpg. 

fl I 
n I 

n I 

4 

4 
n 8 

4 
4 
4 
4 

- . .. . . . . . . . . . -. 
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TABLE A-I1 

DOE RADIATION PROTECl'ION STANDARDS FOR FxL"ERNAL 
AND INTERNAL EXPOSURES 

. Individuals and Population Groups 
in Uncontrolled Areas 

Annual Dose Equivalent or 
Dose Commitment (rem)" 

Based on dose Based 011 an 
to individuals avenge dose 
at points of to a suitable 
maximum sample of 

TYPe of probable t h e m o s e d  
E x p O S r V e  ixposure populationb 

Whole body, 
gonads, or 
bone marrow 0.5 0.17 
Other organs 1.5 0.5 

Individuals in Controlled Areas 

Dose Equivalent [Dose or Dose 
5 p e  of Exposure Exposure Period Commitment.(rem) J 

Whole body, head and trunk, gonads, lens of 
the eye,b red bone marrow, active blood 
forming organs. 
Unlimited areas of the skin (except hands 
and forearms). Other organs, tissue, and 
organ systems (except bone). 
Bone . 

Forearmse 

Hands" and feet 

Year 
Calendar Quarter 

Year 
Calendar Quarter 

Year 
Calendar Quarter 

Year 
Calendar Year 

Year 
Calendar Quarter 

5 =  
3 

15 
5 

30 
10 
30 
10 
75 
25 

*To meet the above dose commitment standards, operations must be conducted in such a man- 

tion, ingestion, or absorption, a quantity of a radionuclide(s) that would commit the individual 
to an organ dose which exceeds the limits specified in the above table. 
bA beta exposure below a maximum energy of 700 keV will not penettete the lens of the eye; 
therefore, the applicable limit for these energies would be that for the skin (15 redyear). 

special cases with the approval of the Director, Division of Safety, Standards, and Com- 
pliance, a worker may exceed 5 rem/year provided hisher average exposure per year since age 18 
will not exceed 5 rem per year. 
"All reasonable effort shall be made to keep exposure of forearms and hands to the general limit 
for the skin. 

ner that it would be unlikely that an individual would assimilate in a critical organ, by inhala- 
. I  

I 
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TABLE A-111 

4 
MAXIMUM CONTAMINANT LEVEL (MCL) IN WATER SUPPLY 

FOR INORGANIC CHEMICALS AND RADIOCHEMICALSa 

A8 
Ba 
Cd 
c1 
Cr 
P 
Pb 
HE 
NO, 
Se 
Ag 
TDS 

0.05 
1 .o 
0.010 

0.05 
2.0 
0.05 
0.002 

0.01 
0.05 

250 

45 

1000 

Radiochemical MCL 
Contaminant ( P W d )  

mca 200 x10-' 
Cross Alpha 5 x lo-' 
SH 20 x lo-' 
-Pu 7.5 x 10'' 
=Pu 7.5 x lo-' 

WSEPA National Interim Primary Drinking Water Regulations (EPA-570/9-76-003). EPA, Of- 
lice of' Water Supply (1976) and NMELD Watir Supply Regulations (Regulations Governing 
Water Supply. N.M. Environmental Improvement Agency, Santa Fe. N.M.. Dec. 9 1977). . 
bBased on annual average of the maximum daily air temperature of 14.6 to 17.7'C. 

J 

\ 

0 

0 

0 

'0 



APPENDIXB 

SAMPLING PROCEDURES A I  STATISTICAL TREATMENT OF DATA 

1. Thermoluminescent Dosimeters 

Harshaw High Sensitivity TLD-l@ LiF (lithium 
fluoride) chips. 6.4 mm square by 0.9 mm thick, are 
used in bGth the environmental arid LAMPF 
nerwo:b. The chips are tinnealed at 400'C for 1 h 
and then cooled rapidly to mom temperature. In 
order for the annealing conditions to be repeatable 
the chips are put into rectangular borosilicate glass 
vials that hold 48 LiF chips each. These vials are 
slipped into rectangular holes formed by stacking 
machined stainless steel blocks inside an oven main- 
tained at 400OC. After 1 h the vials are removed from 
the oven and placed between massive copper blocks 
at room temperature. 

Tne TLD reader is an Eberline model TLR-5 set 
for 13s,140°C preheat and 15s, 240°C integration cy- 
cles. Incandescent lighting is used exclusively during 
ail phases of annealing, dosimeter preparation, and 
readout to prevent ultraviolet-induced spurious TL 
(thermoluminescence). Four chips are placed in a 
molded nylon acorn nut, size 3/8-16, then closed 
with a 3/8-16 X 1/4 in. nylon set screw. This as- 
sembly constitutes one dosimeter. 

For each annealed batch, two calibration sets are 
exposed. One set is read at  the beginning of the 
dosimetry cycle along with field and calibration sets 
from the previous cycle. The second is read at the 
end of the cycle to detect possible sensitivity drift. 
Each calibration set consiste of 20 dosimeters ir- 
radiated at the following levels: 3 at 0 mR are stored 
as laboratory controls, 3 at 0 mR accompnny the set 
to the irradiation facility and serve as calibration 
controls. 3 at 0 mR accompany the field set as tran- 
sir controls, 4 at 10 mR, 4 at 20 mR, 1 each at  40,80, 
and 160 mR. A factor of 1 rem (tissue) - 1.061 R is 
used in evaluating the dosimeter data. This factor is 
the reciprocal of the product of the roentgen to rad 
conversion factor of 0.957 for muscle for ~ C O  (the 
isotope used for TLD calibrations) and the factor 
0.955, which corrects for attenuation of the primary 
radiation beam at electronic equilibrium thickness. 
A rad-to-rem conversion factor of 1.0 for gamma rays 
is used as recommended by the International Com- 
mission on Radiation Protection.Bl A method of 
weighted least squares linear regression is used to 

determine the relationship between TLD reader un- 
its and dose (weighting factor is the recipmal of the 

me TLD chips used are all from the same produc- 
r i m  h r c h  and were selected by the manufacturer sn 
drai the memured standard deviation in 'iL sen- 
sitivity is 2.0 t . ~  4.0% of the mean at 10 R exposure. 
At the end of each field cycle, whether calendar 
quarter or UVPF operation cycle, the dme at each 
network location is calculated along with the upper 
and lower limits at the 95% confidence level.B3 At 
the end of the calendar year, individual field cycle 
doses are summed for each location. Uncertainty is 
calculated as the square root of the sum of squares of 
the individual standard deviation by assuming that 
the 95% confidence interval closely approximates 
the same interval as f2 standard deviations. The 
dose at the LASL boundary north of LAMPF is 
calculated differently. Here 12 locations are in close 
proximity and the dose at  the end of each cycle is 
calculated as the mean for these locations. Because 
there is a dosimeter containing four chips at each 
location, this is actually a grand mean (or mean of 
means) and the standard deviation is therefore 
smaller by a factor of almost a third (l/fl2) than 
that of any of the individual dosimeters. 

In order to calculate the magnitude of the compo- 
nent of the total dose caused by LAMPF operations, 
three locations along the south boundary of LASL 
are used for backgrotind values. These locations are 
distant from and unaffected by LAMPF or any other 
laboratory source of radiation. They are close 
enough in elevation to the LAMPF site to experience 
simjlar climatic conditions such as rain and snow- 
fall. The geologic formation along the south boun- 
dary is different from that near the north boundary 
and has a smaller terrestrial gamma component. 
However this causes an overestimate of the LAMPF 
contribution so that the calculated values are con- 
servative. 

The rationale for this calculation is based on the 
ratio of the dose recorded by the unshielded 
dosimeter to that for the lead and Lucite-shielded 
dosimeter. This ratio should be the same for 
dosimeters at both the north and south boundaries 
because the cosmic gamma component is quite 

Variance).B2 
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siahle (and is responsible for nearly 90% of the dose 
recorded by the shielded dosimeters) and because 
the terrestrial conditions are nearly the same. Any 
decrease in the ratio. at the north boundary is as- 
sumed to be c a d  tiy LAMPF operations. The ac- 
tual method of calculation follows. Let z be the dose 
component from LAMPF, u and v be the unshielded 
and shielded dcse means, respectively, at the north 
Sour;dgry. 11' and v' be their counterparts nt the 
south boundary, and !&, Sv, SUI, be the stan- 
dard deviation of these means. Then 

The uncertainty asedciated with this vdue can be 
determined from the relationship 

st = caJau,'s? + (adav,' si + 
caJaU4' si. + ca;/av# st,. 

The doses a t  the other 10 locations in the LAMPF 
network are reported in the same manner as those in 
the environmental network. The ratios of unshielded 
to shielded doses are calculated for comparison pur- 
poses only. They serve as a check on the ratios at the 
north boundary and background locations. 

An independent comparison study between an in- 
tegrating high-pressure ionization chamber and the 
TLD system was also made to try to veri@ the 
ability of the TLD network to measure the north 
boundary dose. The ion chamber and TLDs were 
placed on top of a 10 m tower located on the boun- 
dary north of LAMPF from 16 Nov 1978 through 15 
Jan 1979. The integrated total dose recorded by the 
ion chamber for this period was 23.7 mrem. The 
TLDs recorded 22.7 f 0.4 (20) mrem. An estimated 
dose of 2.1 mrem due to LAMPF activities using 
data from the ion chamber compares with 3.6 & 2.4 
(20) mrem measured by the LAMPF network TLDs 
placed 1 m above murid in the vicinity of the tower. 
This close agreement between the two methods of 
dose measurement indicates that the TLD system is 
capable of measuring the boundary dose due to 
LAMPF activities with reasonable accuracy. 

2. Air Sampling . 

Samples are collected monthly at 25 continuously 
operating stations during 1978. High volume 

positive displacement air pumps with flow rates of 
approximately 3 U s  are used. Atmospheric aerdeols 
are collected on 79 mm diam' polystyrene fil&rs. 
Part of the total air flow ( -2 mlls) is passed through 
a cartridge containing silica gel to adsorb at- 
mospheric water vapor for tritium analyses. Air flow 
rates througb .both sampling cartridges are 
measured with variable-area flow meters, and 
sampling times recorded. 
Gross alpha and grosn beta activities on the 

monthly air filters are measured with a gas-flow 
proportional counter on collection day and again 7 to 
10 days 'after collection. The €irst count is used. to 
screen samples for inordinate activity levels. The se- 
cond count (made after adsorbed, naturally- 
occurring, radon-thoron daughters had reached 
equilibrium with the long-lived parents) provides a 
record of long-lived atmospheric radioactivity. 

At one location (NO50 EO401 atmospheric radioac- 
tivity samples are collected daily (Monday through 
=day). Atmospheric particulate matter on each 
daily filter is counted for grose alpha and gross beta 
activities on collection day and again 7 to 10 days 
after collection. The fmt measurement prbvides an 
early indication of any major change in atmospheric 
radioactivity. The second measurements are used to 
observe temporal variations in long-lived at- 
mospheric radioactivity. 

After being measured for gross alpha and grogs 
beta activities, the monthly filters for each station 
are cut in half. The first group of filter halves is then . 
combined and dissolved to produce quarterly com- 
posite samples for each station. The sewnd group of 
filter halves is saved for uranium analysis. 

Plutonium is separated from the wlution by anion 
exchange. For 11 elected stations, americium is 
separated by cation exchange from the eluent solu- 
tions from the plutonium separation process. The 
purified plutonum and americium samples are 
separately electro-deposited and measured for 
alpha-particle emission with a did-state alpha 
detection system. Alpha-particle energy groups as- 
eociated with the decay of =8h, BgPu, and 2 4 1 h  
are integrated, and the concentration of each 
radionuclide in its respective air sample calculated. 
This technique does not differentiate between S9Pu 
axid 24oPu. Uranium analyses by neutron activation 
analysis (see Appendix C) are done on the second 
group of filter halves. 

. 
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Silica gel cartridges from the 25 air eempling sta- 
tions are analyzed monthly for tritiated water. The 
cartridges contain a small amount of blue "in- 
dicating" gel at each end td indicate a desiccant 
over-saturation. During cold months of low absolute 
humidity, snmpliig flow rates are increased .to en- 
sure collection of enough water vapor for analysis. 
Water is distilled from each silica gel sample, 
yielding a monthly average atmospheric water vapor 
sample. An aliquot of the distillate is then analyzed 
for tritium by liquid scintillation counting. 

Measurements of the air particulate samples re- 
quire that chemical or instrumental backgrounds be 
subtracted to obtain net values. Thus, net d u e s  
lower than the minimum detection limit (MDL) of 
the system were sometimes obtained (see Table C- 
IV). Individual measurements often result in values 
of zero or negative numbers because of statistical 
fluctuations in the measurements. P.lthough a 
negative value does not represent a physical reality, 
a valid long-term average of many measurementa 
can be obtained only if the very mall or negativq 
values are included in the population. For this 
reason, the primary value given in the tables of air 
sampling results is the actual value obtained from 
an individual measurement or group of measure- 
ments. These primary values are those used in mak- 
ing subsequent statistical analyses and in evaluating 
the real environmental impact of Laboratory opera- 
tions. 

Station and group means nre weighted for the 
length of each sampling period and for the air 
volume sampled. The means were calculated using 
the following equati0n.m 

N 
2 W l C l  - i-1 
N e Vltl 
i= 1 

C '  

where 
- c = annual mean station or group atmospheric 

radioactive species concentration. 

cj  = atmospheric radioactive species concentration 
for station or group i during ti, 

N = total number of samples during 1978 for a sta- 
tion or group, 

4 - length of routine rampling period for station or . 
group i and 

vi = air volume sampled for station or group i d b g  
ti. 

Standard deviations for station and group means 
are similarly weighted by using the following equa- 
tion. 

i 0; = 

N-1 

-1" 
where 

u; = standard deviation of:. 

To indicate the precision of the maximum and 
minimums, an uncertainty term representing twice 
the propogated measurement uncertainty (217) as- 
sociated with the reported maximum or minimum 
value is included in the data tables. 

3. Water, Soil, and Sediment Sampling 

Surface and ground water sampling points are 
grouped according to location and hydrologic 
similarity; i.e., regional, perimeter, and onsite sta- 
tions. Surface and ground water grab samples are 
taken one to two times annually. Samples from wells 
are collected after sufficient pumpage or bailing to 
ensure that the sample is representative of the water 
in the aquifer. Spring samples (ground water) are 
collected at point of discharge. 

The water samples are collected in 4 I (for 
radiochemical) and 1 I (for chemical) polyethylene 
bottles. The 4 I bottles are acidified in the field with 
5 .mI of concentrated nitric acid and returned to the 
laboratory within a few hours for filtration through a 
0.45 pm pore membrane filter. The samples are 
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analyzed radiochemically for disedlved cesium 
(137Cs1, plutonium ( a P u  and 239Pu), and tritium 
as HTO, as well for total dissolved grolu, alpha, 
beta, and gamma activities. Total uranib is 
measured using the neutron activation method. 

Water is collected for chemical analyses at the 
same time as for radiochemical analysis and 
returned to the laboratory for filtration through a 
Whatman #2 filter. Samples for trace constituents in 
the water supply are co1lect.d and acidited in the 
field and returned immediately to the laboratory for 
filtration. 

Soil and sediment stations are also grouped ac- 
cording to location and hydrologic similarity; i.e., 
regional, perimeter, and onsite stations. 

Soil samples are collected by taking five plugs, 76 
mm in diameter and 50 mm deep, at the center and 
comers of a square area 10 m on a side. The five 
plugs are combined to form a composite eample for 
radiochemical analyses. Sediment samples are col- 
lected from dune buildup behind boulders in the 
main channels of perennially flowing streams. Sam- 
ples from the beds of intermittently flowing streams 
are collected across the main channel. The soil and 
sediment samples are analyzed for gross alpha and 
gross beta activities, 137Cs and ~ P U  and BWu. 
Moisture distilled from mil samples is analyzed for 
3H. A few select samples are analyzed for WSr. 

Cumulative samplers are set in a dry stream to 
collect samples of intermittent storm runoff. The 
sampler consists of a heavy angle iron driven into the 
channel with a heavy polyethylene bottle attached 
by a strap. The intake nozzle to the bottle, con- 
sisting of a 1 cm diam copper tube fitted through the 
plastic bottle cap, faces upstream and is placed 
about 4 cm above the channel. A vent hole (0.4 cm 
diam) is drilled into the bottle neck to vent air dur- 
ing initial filling of the sampler and to allow some 
continuous circulation of water and sediments into 
the bottle. The average time to fill the sampler is 

about 3 min; however, this can vary considerably, 
depending on the volume and velocity of flow. 

The samples are fdtered through a 0.45 pm filter. 
The radioactivity and chemical composition of the 
wiution is defined as filtrate passing through the 
filter, .while the radioactivity in suspended eedi- 
ments is defined as the residue on the fdter. 

The average concentrations of radionuclides and 
chemical constituenta are reported for a number of 
individual analyses in Tables E-XIII through E-XM 
and Tables E-XVIII and E-XX. The minimum and 
maximum values reported are individual analyses in 
the groups, while the average t computed from all of 
the individual analyaea in the group. The uncer- 
tainty following the primary value represents twice 
the standard deviation of the distribution of 
observed values, or the analytical variation for in- 
dividual results. 
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APPENDMC 

ANALYTICAL -ISTRY METHODS . 

1. Proccdune 

(L. Pout~nSUm a d  A ~ ~ ~ u w L  %id and ~ed i -  
ment samples are dried, sieved through a No. 12 
screen (<1.7 mm), and split into 10 g aliquots. Each 
aliquot is leached with HF - HNO3. 

Waters are acidified to -1% HNO3 in the field. 
Immediately upon arrival in the laboratory, they are 
filtered through 0.46 pm pore membrane filters, split 
into 500 ml aliquots, and evaporated to dryness with 
HNO3. The residue is treated with HF to diesolve 
silica. 

Air filters are ignited in platinum dishes, treated 
with HF-HN03 to dissolve silica, wet ashed with 
HNO3 - H202 to decompose the organic residue and 
treated with HN03-HC1 to ensure isotopic 
equilibrium. 

Vegetation samples are ashed in a high 
temperature oven and then treated like soil samples. 
All samples are spiked with standardized 24%~ and 
ZGAm during dissolution to serve as a chemical 
recovery tracer. 

Dissolved samples are thoroughly digested in 7.2 
N HNO3, and 1N NaN@ added to ensure that PU is 
in the tetravalent state. The solution is passed 
through a pre-conditioned anion exchange column. 
The initial eluate and the first 20 m l  of a 7.2 N 
HNO3 wash is saved for U1Am analyeis. The 
column is then washed with 7.2 N HNO3 and 8 N 
HC1. Plutonium is eluted with a freshly prepared 
solution of 1 g/l N W  in 1 N HCl. The eluate ie ap- 
propriately conditioned and Pu is electrodeposited 
from a 4% solution of (NH4)2C204. The plated Pu is 
counted on an alpha spectrometer. 
For water and air filter samples, the eluate from 

the Pu column is conditioned to ensure the removal 
of HNO3 and adjusted to 0.5 N HCl. This solution is 
loaded on a cation exchange column, rinsed with 0.5 
N HCl followed by 2.0 N HCl, and Am is eluted with 
4 N HC1. The eluate is converted to the nitrate, 
made 6 N with HNO3, then mixed with ethanol in 
the proportion 40% 6 N HNO3-60% ethahol, and 
loaded on a preconditioned anion exchange column. 
The column is washed with 75% methanol-25% 6N 
HNO,, and 60% methanol-40%6N HNO3. 
Americium is eluted with 60% methanol-40% 2.5 N 

HNO3. This non-aqueous solvent-anion exchange 
step separates the rare earth elements, other ac- 
tinides, and Ra from Am. 

For soil and vegetation samples the eluate from 
the PU column is converted to 6 N HCL Americium 
is extracted into 0.015 N DEHPP and then back ex- 
tracted with (NHq)2CO3. The back extract is 
decomposed with HCl, HNO3, and HClO4, dis- 
solved in 3 N HCl. The solution is brought to 3 N in 
HF and Am is coprecipitated with YF3. The YF3 is 
dissolved with -03 in 6 N HNO3, then mixed 
with ethanol in the proportion 40% 6 N HNOp60% 
ethanol, and loaded on a preconditioned anion ex- 
change column. The column is washed with 76% 
methanol-%% 6 N HN03 and 60% methanol-40K 6 
N HNO3. Americium is eluted with 60% methanol- 
40% 2.5 N. HNO,. This non-aqueous solvent-anion 
exchange step separates the rare'earth elements, 
other actinides, and Ra from Am. The Am effluent is 
evaporated and dissolved in 2 ml HC1 and 2 m l  6 N 
N a S C N .  The pH is adjusted to -3 with NH4OH. 
The adjusted sample is loaded on a preconditioned 
anion exchange column. The column is washed with 
2 N NH4SCN to separate rare earth elements. 
Americium is eluted with 2 N HCl. 
Air and water sample eluates from the methanol- 

HNO3 d u m n  and soil and vegetation sample 
eluates from. the SCN- column are conditioned and 
Am electrodeposited from 5 N NH&l adjusted to 
the methyl red endpoint. Electrodeposited Am is 
counted on an alpha spectrometer. 

* 

b. Om98 Alpha and Beta Two g of soil or sedi- 
ment are leached in hot HNOpHCl, and the super- 
nate is transferred to a stainlese steel planchet and 
dried for counting. 

Nine hundred m l  of water are acidified with 5 m l  
of HNO3 and evaporated to dryness. The residue is 
treated with HF-HNO3 to dissolve silica, and H202 
and HNO3 to destroy organics. Residue is dissolved 
in 7.2 N HNO3, and then transferred to a counting 
planchet. 

Air filters are mounted directly on counting 
planchets. 
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Samples appropriately loaded on the planchets 
are counted on a thin window, dual channel gas 
proportional counter. Activity is calculated with ap- 
propriate corrections for QOBS talk between the two 
channels and the effect of mam loading on the 
counting efficiency. 

C. Itlttum. Soils are heated to evaporate the soil 
moisture, the condensate is trapped, and 5 d ali- 
q u a  are transferred to scintillation vials. 

Water samples are acidifed to -1% m O 3  in the 
field and filtered through 0.45 pm pore membrane 
filters immediately upon arrival in the laboratmy. 
Five m l  of the water are tranaferred into a scintilla- 
tion counting vial. 

Atmospheric water is trapped in a desiccator in 
the field. Moisture is removed from the desiccant in 
the laboratory, and appropriate aliquota t a b  for 
scintillation counting. Fifteen ml of mintillation li- 
quid are added to each sample, which is then 
vigorously shaken. 

Samples are counted in a Beckman U-200 liquid 
scintillation counter for 50 min or 10 OOO counts, 
whichever comes fmt. Standards and blanks are 
counted in conjunction with each set of samples. 

d. l37cI and Grorr Gamma. Soils and sedi- 
ments are sieved through a No. 12 (< 1.7 mm) 
screen. One hundred grams of the sieved mib are 
weighed into polyethylene bottles. 

Water samples are acidified in the field to -1% 
HNOQ and filtered through 0.45 pm pore membrane 
filters. Five hundred ml of each sample are transfer- 
red to a standard 500 m l  polyethylene bottle for 
counting. 

The radionuclide 137Cs is determined by counting 
on a Ge(Li) detector coupled to a multichannel 
analyzer. The activity is calculated by direct com- 
parison with standards prepared in the same 
geometrical cogiguration as the samples. Gross 
gamma is measured by counting in an NaI(TI) well 
counter, which accommodates the 500 m l  bottles. A 
single channel analyzer adjusted to redeter gamma 
radiation between 0 and 2 MeV is interfaced to the 
detector. Gross gamma determinations are reported 
as net counts per unit time and unit weight. 

e. MSr. Sample preparation and dissolutions are 
similar to those described in the section on Pu. After 
dissolution, the residue is dissolved in HCI, the pH is 

adjusted to 2, and Y is separated'from St by extrac- 
tion into 20% HDEHP in toluene. The isolated WSr 
is left undisturbed for two weeks to allow the 
daughter to attain radioactive equilibrium. 
After that period, inactive Y carrier is added and 
9OY M again extracted from W r  by solvent extrac- 
tion into 5% HDEHP in toluene. Yttrium is back ex- 
tracjad into 3 N HNO3 and precipitated as the 
hydroxide. Yttrium hydroxide is redissolved and the 
oxalate is precipitated. This precipitate is own f d  
to the oxide which ie fdteretd and weighed to deter- 
mine the chemical yield. Yttrium oxide precipitate 
is counted on a gas proportional counter to measure 
the activity. Samples are recounted after three days 
to verify the separation of Soy from other beta- 
emitting nuclides. 

. 

f. u- Analyees for u were performed in 
one of two ways-instrumental epithermal neutron 
activation analysia or delayed neutron activation 
analysis. In the fmt method, two gram samples are 
irradiated in the epithermal neutron port at the Log . 
Alamos Omega West Reactor. A period of two to four 
days is allowed to pass after the irradiation, and the 
samples are counted on a Ge(Li) gamma-ray 
spectrometer. The 228 and 278 keV transitions from 
DgNp are used for the quantitative determination. 
The nuclear reaction is mU (n,y) BQU - B9Np + 
6. Obviou~ly the ratio measures the major h tope  of 
U and calculates total U amming mU is >99% of 
the total U. This assumed value will probably not 
vary significantly in environmental aamples. 

For samples with U conaentrations p a t e r  than 
100 ppm, another epidermal irradiation may be 
used. Following a 5 min irradiation and 10 min 
decay, the 75 keV gamma ray from 23923 may be 
observed directly rather than waiting for the total 
decay to m N p .  Results h m  both epithermal 
methods have been reported in the 1iterature.cl 

In the second method, samples are irradiated in a 
thermal neutron port and pneumatically tranaferred 
to a neutron counter where the delayed neutrons 
produced by the fission of S U  are measured.C2 
The technique is very manpower eficient and has a 
lower limit of detection than does the epithermal ir- 
radiation method. However, total U is calculated 8s- 
suming a mU/238U ratio of 0.0072. Variations in 
this ratio will produce inaccuracies in the result, 
hence samples likely to contain depleted U were not 
analyzed by this method because of the lower limits 

' 
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of detection. MWt of our U k a l p e s  are done by this 
method because it is the more sensitive. 

available is that samples containing enriched u may 
be measured. The 235U content may be determined 
by delayed neutrons and the W U  content by 
epithermal activation. Total U is the sum of these, 

A comparison of these 'methods with the more 
traditional fluorometric technique for U andysis in 

methods are summarized in Table CI. In addition, 
standard chemical methods are used for HCO,', 

An advantage to having both U technique8 total dissolved solids ('IDS), and total hardness. It 
should be noted that our Hg method of choice is cold 
vapor atomic absorption using the standard Perkin- 
Elmer technique. 

3. Analytical Chemistry Quality Evaluation and a rough indication of the htope ratio may also 
be given. pr0ptUll 

soils hrur been published.C3 

. .  

Control amples are analyzed in conjunction with 

samples consist of two general types. Blanks are 
matrix materials containing quantities of analyte 
below the detection limit of the analytical 

Four instrumental methods are used for a wide procedure. Standards are materials containing 
known quantities of the analyte. Analyses of control 
samples fill two needs in the analytical work. First, 
they provide quality control over the analytical 
procedures so that problems that might occur can be 
identsed and corrected. Secondly, data obtained 

the normal analytical chemistry workload. Such . .  

2. Stable Elementn 

variety of stable element determinations. Neutron 
activation and atomic absorption are the principal 
techniques with ion chromatography and ion selec- 
tive electrodes used in a supplementary role. Ele- 
ments and anions determined by the various 

! 

I TABLE G I  

. AWALYTICAL METHODS FOR VARIOUS 
ELEMENTS AND ANIONS 

, 
. Techalque ElemmtdAnionr MMrurcd Ref- 

Neutron Activation 
Instrumental Thermal A1.Sb.l\r.Ba.Br.Ca.C,C~Cl,Cr. c1.5.6.i 

Co.4..E~Au.Hf.ln.I.Fe,~Lu. 
Mg.Mn.K.Rb.Sm.Sc.Se.Na.Sr.S. 
Ta,Tb.Th.'K.W.V,Yb.Zn I 

Instymental Epithermal ~.Sb.l\ri.Ba.Br,Ce.Cr,F,Ga.Au. C8,9.10.11 
kr.I.La.Mg.Mn.Mo.Ni,K.Sm,Se, . 
Si.Na.Sr.Th.'IT.W.U.Zn,Zr 

I 

Thermal Neutron Capturr- A1.B.Ca.Cd.C,Gd.H.Fe.Mg C12,13.14 
Caqrma Ray N.P.K.Si.Na.S,ti 

Ra+ochemiarl Sb.lb.Bi.Cu.Au.L.Hg,Mo,Os,Pd C15,16.17.18 
P.Pt.Ru.Se.Ag.Te.Th.W.U 19.20 

Atomic Abmrption Sb.l\r.Ba.Be.Bi,Cd.Ca.O.Co.Cu C21.22,23,24, 
F.Ga.ln.Fe.Pb.Li.lMg.Mn,~,Mo. 25.26.27 
Ni.K.Se.Si.Ag.Na.Sr,Te,~,Sn, 
Ti.V.Zn 

Ion Chromarography F-.CI-.Br-.NO;. 
NOi.SO,l. SO?,PO.'.NH; 

Ion Selective Electrodes F-.NOi.NH; 

C28 

C29 



H-6 8 

0 
n 
L . 1  

comparison between standarde containing different 
quantitiee of the analyte: n from the analysis of control samples perniits the 

evaluation . of the capabilities of a particular 
analytical technique under a certain set of circum- 
stances. The former function is one of anaiytical 
control, the latter is called quality aeeurance. 

Quality control samples are obt+ined from outside 
agencies and prepared internally. The EPA provides 
water, foodstuff, and air filter standards for analyais 
of gross alpha, grose beta, 3H, 137Cs, and mPu as 
part of the ongoing laboratory intercomparison 
program. The Environmental Measurements 
Laboratory (EML) provides mil, water, bone, tissue, 
vegetation, and air filter samples eachmmtaining a 
wide variety of radionuclides. These are part of a 
laboratory intercomparison of DOE-supported 
facilities. Uranium standards obtained h n  the 
Canadian Geological Survey (CGS) and the Inter- 
national Atomic Eneqy Agency (IAEA) are used to 
evaluate the uranium analysis procedures. Internal 
standards are prepared by adding known quantities 
of analyte to blank matrix materials. 

Quality assurance for the stable element analysis 
program is maintained by the analysis of certified or 
well-characterized environmental materials. The 
Xational Bureau of Standards (NBS) hae a large set 
of silicate, water, and biological Standard Reference 
Materials (SRM). The EPA distributes mineral 
analysis and trace analysis water standards. Rock 
and soil certified standards have been obtained from 
the CGS and the United States Geological Survey 
(USGS). Other trace elemental standards have been 
purchased from Kodak. 

Xo attempt is made to make control samples un- 
known to the analyst. However, they are submitted 
to the laboratory at regular intervals and analyzed in 
association with other samples; i.e., they are not 
normally handled as a unique set of samples. We feel 
that it would be difficult for the analyst to give the 
samples special attention even if they were so in- 
clined. We endeavor to run at least 10% ofthe stable 
element analyses as quality assurance samples using 
the materials described above. A more detailed 
description of our Quality Assurance &gram using 
SRM is in preparation. 

The capabilities of the analytical procedures are 
evaluated from the quality control' samples. Ac- 
curacy and precision are evaluated from results of 
analysis of standards. These results are normalized 
to  the known quantity in the standard to permit 

. 

. 

Reported Quantity ' 

It * Known Quantity 

A mean value of 6) of Rfor all analyses of a given 
type is calculated by weighting each value (xi) by 
the uncertainty associated with it (01). 

The standard deviation (a) ofthe weighted mean is 
calculated assuming a normal dietribution. 

Thew calculated values an, presented in Table C- 
II. The weighted mean of the R ie a measure of the 
accuracy of the procedure. Values of R greater than 
unity indicate a positive bias and values lese than 
unity, a negative bias in the analysis. The standard 
deviation ie a measure of the precision. The preci- 
sion is a function of the quantity of analyte; i.e., as 
the absolute quantity approaches the limit of detec- 
tion, the precision increasce. For inetance, the preci- 
sion for 137Cs determinations is quite lnrge because 
many of the standards approached the limits of 
detection of the measurement. Conversely, the 
precision for the uranium analyses is unrealistically 
small because the standards contained quantities of 
uranium signifkntly above the detection limits. 

Analysis of blanks provides a criterion to judge the 
probability that samples were contaminated during 
the analysis. Table C-III presented weighted means 
and standard deviations of the absolute quantity of 
analyte reported in blank materials analyzed during 
1978. 

.. 0 .. . .  

0 
n 

n 
. o  

4.LimitmofDetectioa . 

Data from the analyeis of blanks ale0 provide a 
means of calculating limits of detection for the 
various procedures. Table C-III presents detection 
limits for analyses of various constituents in several 
environmental matrices. The limits for 238,239R1, 
%1Am, 137Cs, and U are calculated from the 
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Analymle 

90 Sr 
3H 
=Ra 
13' Cs 
=Pu 
=Pu 

Gross alpha 
Gms beta 
U 
Al 
Sb 
As 
Ba 
Br 
Ca 
Ce 
C8 
c1 
Cr 
c o  
Eu 

241 

I 
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TABLE C-II 

ANALYTICAL CAPABILITIES EVALUATED FROM 
QUALITY CONTROL AND Q U W  ASSURANCE STANDARDS 

.. - 

I t '  R 
(Weighted Mean) (Wdghted Mean) 

No. of Sampler z*tP AnOryria No. of Samplim :*e 
- -~ 

9 
30 
6 

14 
23 
37 
25 
21 
21 
87 
17 
1 

10 
12 
2 
7 
2 
1 

35 
2 
1 
5 

1.53 f 0.57 
0.70 f 0.39 
1.09 f 0.13 
0.92 f 0.61 
0.84 0.29 
0.90 f 0.19 
0.96 f 0.14 
0.86 f 0.23 
1.07 f 0.08 
0.99 f 0.06 
1.11 f 0.n 
0.90 
0.97 f 0.05 
0.98 f 0.13 
0.87 
1.08 0.12 
1.05 
0.98 
0.99 f 0.11 
1.08 
1.00 
1.11 f 0.07 

_ _  

F 
€if 
He 
Fe 
I;e 
Lu 
Me 
Mn 
K 
Rb 
Sm 
s c  
Se 
N a '  
Sr 
Ta 
Th 
n 
W 
V '  
Yb 

43 
4 

15 
6 
9 
2 
4 

12 
15 
2 
7 
2 

15 
22 
6 
3 
9 
3 
6 

12 
5 . .  

1.06 * 0.20 
1.19 f 0.12 
1.03 f 0.04 
0.96 f 0.07 
0.91 f 0.04 
1.12 
0.91 0.08 
1.07 f 0.23 
1.01 f 0.04 
0.94 
1.18 f 0.02 
0.98 
0.91 f 0.20 
1.02 f 0.10 
0.91 f 0.10 
0.98 f 0.07 
0.98 f 0.04 
1.02 f 0.02 
0.99 0.01 
0.94 f 0.12 
LO9 f 0:08 

Three or more samples are required to calculate u. 

weighted mean plus two standard deviations of the 
'analysis of blanks (Table C-IV). For tritium, the 
detection limit is merely 2u of repetitive determina- 
tions of the instrumental blank. Gross alpha and 
gross beta are measured simultaneously by counting 
on a gas proportional counter and electronically dis- 
criminating the output pulaes. As tbere is crosstalk 
generated by the detection of the two types of emis- 
siohs, the detection limit of one is a function of the 
counting rate of the other. Detection limite in Table 
C-ITI are calculated assuming that counting rates for 
both alpha and beta are at background leveh. The 
detection limit for alpha increases 10% above the 
limit for every count per minute (cpm) of beta ac- 
tivity emitted by the sample. Similarly, the detec- 
tion limit for beta increases 40% for every 10 cpm of 
alpha. 

For most routine water samples, concentrations of 
137Cs were determined with a NaI(TI1 well counter. 
An automatic sample changer used in conjunction 
with the system significantly reduced the cost of the 
analpes. However, the smaller volume and higher 
background associated with the NaI(Tl) detector 
significantly degraded the limit of sensitivity for this 
analysis. No blanks were measured to assess these 
limits, but they are estimated to be an order of 
magnitude greater than that given in Table C-IV, 
which was determined by counting 500 ml samples 
on a Ge(Li) detector. 
Results greater than the defmed detection limits 

indicate the prwrence'of the constituent at the 95% 
contidence level. However, results less' than the 
detection limit do not necessarily indicate its 
absence. 
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TABLE C-III 

. QUANTITY OFCON- REPORTED IN BLANKS 

W s r  
."Ce 
=Pu 
=Pu . 
u1Am 
uranium 

Uranium 

G m a  
G-B 

(Delayed neutron) 

(Epithermal activation) 

15 
26 
23 
23 
18 
4 

163 

9 
9 

0.oosS f 0.06 
1.2 11 

-0.m f 0.089 
0.0010 f 0.019 
0.021 f 0.020 
15 f 6  

25fl2 

0.032 f 0.56 
0.57 f 0.93 

Pci 
pCi 
pCi 
pCi 
pCi 
ne 
ne 
pCi 
pCi 

TABLE C-IV 

DETECTION LIMfiS FOR ANALYSES OF TYPICAL 
ENvWoNMENTAL8AMPLES 

Approximate Sample 
Volume or Weieht 

count 
Time Concentration 

Air Sample 
Tritium 
'upu 
Rpu 
"I Am 
Grn-alpha 
G m - b e t e  
Uranium 

(Delayed neutron) 

Water Sample 
Tritium 
"CS 
=Pu 
"Tu 
"'Am 
Gm-alpha 
Groge-beta 
Uranium 

(Delayed neutron) 

Soil Sample 
Tritium 
'"CS 
'upu 
V U  
"'Am 
Gross-alpha 
Gross- beta 
Uranium 

(Epithermal activation) 

3m 
1.2 X lo" ma 
1.2 x lo" ma 
2.5 X lo" ma 
3.8 X 10' ma 
3.8 X 1 0  ma 
2.5 X 10' ma 

. 0.0051 
0.5 L 
0.5 L 
0.5 L 

' O b L  
0.9 L 
ao.9 L 
0.025 L 

1ke 
100 8 
10 
10 
10 
2 
2 
2 

100 min 
8XlVsec 
8XlVen: 
8 x lVsec 
100 min 
100 min 

100 min 
5XlVsec 
8Xlo"sec 
8Xlo"sec 
8Xlo"sec 
100 min 
100 min 

100 min 
5 X lo" sec 
8 X lVsec 
8 X lVsec 
8 X l0'aec 
100 min 
100 min 

10'" p C i / d  
2 X 10'" rCi/mL 

10'" pCilmL 
2 x 10'" pCi/mL 
3 x lo"@ rCimL 
3 X 10'" rCi/mL 

1 Pdm' 
I 

0.003 pCi/g 
10" pcilg 
O.C@3pCi/g . 
0.002 pcvg 
0.01 pci/g 
0.8 pCi/g 
0.003 pcvg 
0.03 r d g  
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METHODS FOR DOSE CALCULATIONS 

A. Airborne Tritium and Adhides 

Measured annual average concentratione in air, 
after subtracting background, are multiplied by 
standard breathing ratesD1 to determine annual in- 
take via inhalation. This intake is then multiplied 
by appropriate dose conversion factorsD2 to convert 
intake into annual dose and 60 year dose commit- 
menta for various organs. Dose commitment factors 
for tritium include an increase by a factor of 2 over 
inhalation intake to account for skin absorption of 
tritium. 

B. Airborne Air Activation products 

Nuclear reactions with air in the target areas at  
LAMPF caue  the air activation producta 11C, 13N, 
and 150 to be formed. These isotopes are all positron 
emitters and have 20.4-miz1, 10-min, and 122-sec 
half-lives, respectively. Neutron reactions with air 
a t  the Omega West Reactor .and LAMPF form 41Ar 
(1.8 h half-life). The concentrations of these isotopes 
at  the appropriate site boundary are calculated us- 
ing the annual average meteorological dispersion 
coefficient 

and the source term Q X(r,O) is determined from 
Gaussian plume dispersion models. The dose 
calculated using semi-infinite cloud assumptions 
and then corrected for cloud size. The gamma dose 
rate in a semi-infinite cloud can be represented by 
the equationD3 

where 

ye (x,y,o,t) - gamma dose rate (radsec) to a per- 
son located'at point x,y a t  ground level and time t, 
- 
ET = average gamma energy per decay (MeV), and 

X(x,y,o,t) = plume concentration in curies/m3 at  
time t. 

Dose rate corrections for estimated plume size (if 
the cloud cannot be construed to be semi-infinite) is 
taken from standard graphical compilations.D3& 
is 1.02 MeV for the positron emitters (two 0.511 MeV 
gammas are produced in the positron annihilation 
process) and 1.29 MeV for 41Ar. For maximum in- 
dividual doses, a shielding factor (because of struc- 
ture shielding) of 0.7 is ueed.D4 
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APPENDIXE 

ENVIRONMENTAL DATA TAB- 
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TABLE E-I 

MEANS AND RXTREMEB OF TEMPERATURE AND PRECIPITATION 

CLIMATOMCICAL SUMMARY I%I-l978n 

Jan 
Feb . 
March 
April 
M OY 

June 
July . 
Aug 
Sept 
oit - . 
Nov 
Dee 

4.4 -7.6 -1.6 18.3 
6.1 -6.9 0.1 17.8 
9.4 -3.0 3.2 21.7 
14.4 1.0 7.7 26.0 
19.7 6.1 12.9 31.1 
25.4 11.3 18.4 36.0 
26.8 13.3 20.1 34.4 
26.2 12.4 18.6 82.8 
22.3 9.0 20.7 31.1 . 

9.6 -2.6 3.6 18.9 
4.9 -6.8 -1.0 16.0 

'16.7 - 3.7 10.2 --. 26.7-- - 

1!t63 -27.8 
1862 -27.2 
1971 -16.7 
196b -11.7 
1866 -4.4 
1962 0.0 
1952 7.2 
1977 6.1 
1862 -3.3 
-1962 --=9.4 . 
1962 -26.6 
1865 -26.0 

1863 
1961 
1971 
1973 
1976 
1876 
1961 
1967 
1871 
.1876 
1976 
1878 

19.0 24.9 
17.8 24.4 
26.1 41.7 
21.4 60.8 
s.9 34.3 
28.7 29.7 
85.6 62.1 
103.1 67.4 
42.6 47.2 

. _  3?,8. .62.3 

26.2 40.6 
26.0 46.0 .. 

1962 
1976 
1973 
1976 
1962 
188) 
1868 
1961 
1973 
1967 
'1978 
1978 

47.8 
47.6 
104.4 
82.0 
88.9 
88.4 
167.6 
284.0 
116.6 
172.0 
167.6 
72.4 

1962 
1W 
1973 
1976 
1952 
1960 
1968 
1962 
1876 
1967 
-1918 
1986 

230 
200 
2m 
130 
20 
0 
0 
0 
2 

40 
190- - 
300 

360 im4 SE)O 
270 1976 490 
410 1973 910 
610 1976 860 
300 1978 410 

0 .-. 0 
0 ... 0 
0 ..- 0 
40 1871 40 
180 1972 230 
900- Irn---BBO- 
660 1978 1m 

1974 
'1W 
1973 
1960 
1976 
..I 

2 r) 

2 0 
3 0 
2 0 
3 0 
9 0 
8 1 
B 0 
4 0 
3 0 

0 
2 0 

-- 3- - - _  - 

Jan 
Feb 
March 
April 
May 
June 
July 
A w  
Scpt 
Ocl 
Nuv 
Dee 

3.7 -8.6 . -1.4 7.8 
6.1 -6.6 -0.7 12.2 
10.8 -1.7 4.6 20.0 
15.8 1 .4 8.6 20.0 
17.8 4.4 11.1 26.7 
26.9 12.1 19.0 32.2 
28.6 13.4 21.0 31.7 
26.0 11.1 18.6 30.0 
22.3 8.0 16.2 27.8 
18.0 4.4 11.2 26.0 
8.1 -1.4 3.4 17.8 
2.6 -9.1 -3.3 10.0 

-13.9 
-16.7 
-9.4 
-2.8 
-4.4 
6.0 
10.0 
6.1 
0.6 
-1.7 
-8.3 

426.0 

17.6 8.4 
7.1 '2.8 
36.8 12.2 
7.1 4.3 
50.6 31.6 
36.1 19.6 
34.3 17.0 
36.3 12.7 
34.3 19.8 
26.7 13.2 

167.6 15.0 
67.1 40.6 

160 
60 

130 
0 

410 
0 
0 
0 
0. 

.m 
180 
640 

60 

130 
0 

300 
0 
0 
0 
0 

50 
160 
660 

m 
2 
1 
6 
1 
3 
4 
6 *  
6 
3 
4 
7 
4 

0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 

~~ ~~ -~ ~~ 

e l m  Alnrnos, New Mexico; latitude 35"32' north, longitude 106"19' west; elevation 2260 m. 
blncludes liquid water equivalent of frozen precipitation. 

90 
26 
23 
13 
2 
0 
0 
0 
0 
7 
22 
30-- ' .  

is 
I 
w 
VI 

31 
2% 
22 
IO 
7 
0 
0 
0 
0 
6 

18 
31 

. .  . .  



TABLE E-I1 

-. .. . . .  ANNUAL THERMOLUMINESCENT DOSIMETER MEASUREMENTS 

Annual Dose 
95% Conf 96% Conf 

Dose Interval lnlerval 
Station lacation Coordinalea (mrem) (mrem) (percent) 

Regional Slations (28-44 Lm) Uncontrolled Areas 

Bpaiiola 74.3 6.2 7 .O 
Pojoaque 81.7 5.2 6.4 
Sante Fe 95.6 6.7 6.9 

. ReJgional Average 83.8 f 21.6 

Perimetet Stalions (0-4 Lm) Uncontrolled Areas 

Barranca School N180E130 111.8 6.6 6.0 
Cumbrea School N 1 M ) W  106.8 6.6 6.1 
Golf Course N160E060 109.6 6.5 6.0 
Arkansas Avenue N170E020 136.4 6.4 4.1 
Diamond Drive N130E020 104.9 6.6 6.2 

* 48th Street . NlIOEOOO 128.2 6.6 4.2 
Fuller Lodge NllOE090 128.6 6.6 4.2 
Acorn Street NlOOEllO . 102.6 6.6 6.6 
LA Airport NllO E160 113.7 6.6 . 4.8 
Bayo Canyon S.T.P. NllO E260 98.6 3.8 3.8 
Bandelier b k o u t  S27OEmO 105.6 6.6 6.3 
Pnjarito Acm S210E370 82.4 - 6.6 6.8 
White Rock S.T.P. SO90 E430 87.7 . 6.2 6.0 
Pajarito Ski Area N130W180 111.2 6.2 ' 4.7 
Gulf Station NIOOEIOO 101.0 6.2 6.2 
Royal Crest N080f3080 91.3 6.2 6.7 

Perimeter Average 107.6 f 29.1 

Station Locatlon 

Onsite Stations 

TA-21 
state Hwy 4 
Well PM-1 
TA-63 
TA-63 
TA-63 
TA-63 
TA-63 
TA-63 
TA-2 
TA-2 
TA-2 
TA-6 
TA-16 
TA-49 
TA-33 
Booster P-1 
TA- 18 
TA- 18 
TA-18 
TA- 18 
TA- 18 
TA-52 
TA-35 
TA-35 
TA-39 
TA-3 
TA-3 
TA-3 
TA-3 
TA-64 

Annual Dose 
95% Conf 95% Conf 

Dose Interval Interval 
Coordinates (mrem) (mrem) (per cent) 

s 

(28-44 km) Controlled Areas 

N090E170 111.4 6.6 4.9 
N07OE360 21711 6.6 2.6 
N03OE310 120.6 6.4 . 4.6 
N040E230 113.9 6.6 4.8 
N07OE160 121.0 6.6 4.6 
N060E190 143.4 6.6 3.8 
NOWE200 186.7 . 6.4 2.9 
N060E220 680.8 . . 13.3 2.0 
N050E230 169.3 6.6 3.4 
NOWElO 119.7 6.4 4.6 
ND80EllO 138.0 6.6 4.0 2 
NOWE120 163.3 6.6 3.6 
N060WOM) 106.7 6.2 4.9 
503OWO80 117.9 6.6 4.7 . 
SlOEo40 116.6 6.4 4.7 
S260E230 105.8 6.7 6.3 
SlOE300 121.0 6.6 4.6 . 
!WOE190 173.6 6.2 3.0 
5030E190 261.7 6.7 2.3 

. SO4OEm 207.1 6.3 2.6 
S060E190 161.4 6.3 3.3 

N020E170 105.8 6.2 4.9 
N040EllO 123.4 6.1 4.2 
N030EllO 119.2 6.2 4.4 
N030ElOO 132.6 4.0 ' 3.0 
N040M)lO 117.0 6.2 4.4 
N060EOlO 219.5 6.4 2.6 
NOM)IQEO 142.6 6.2 3.6 
N050EOaO 97.2 ' 6.0 6.2 
SOBOE260 112.2 6.2 4.7 

SOWE170 114.9 6.2, 4.5 

Onsite Average 169.9 f 211.9 

.. . , -  . .. 
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TABLEE-III 

REGIONAL AVERAGE BACKGROUNDS 
ATMOSPHERIC RADIOACTIVITY CONCENTRATIONS 

. -  

~ctivity (10-15 r ~ m l )  
Radioactive 

CGc - Constituent ' .=A0 LASLb 

Grosacrd 
Gross6 

WPU 
23% 

2 4 1 b  

Tritium 
Uranium 

Notreported 
83 

Not reported 
0.0018 * 0.0018 
0.0199 * 0.0100 

Not reported 
0.0408 0.03oO 

(120 ge)f 

. 1.4 f0 .2  . 60 
105f25 1x105 

o.oo1r*o.oo1r 2x102 

11000.f3500 2x108 

0.0012 0.0026 70 
0.014 f 0.007 60 

0.034 f 0.017 7 X 104 
(105 f 54)f . 

."Radiological Quality of the Environment," (EPA- 
520/1-76-010). US EPA, Office of Radiation 
Programs, Washingtan, DC (1976). 

bAnnual averages for 1973-1977. 
Concentration Guide for uncontrolled areas. 

dGross alpha activity cornparas to CG for =Pu. 
e Grosa beta activity compared to CG for lS1I. 
fpg/ma. 

I. 
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TABLE E-IV 

LONGLIVED ATMOSPHERIC GROSS BEI'A CONCENTRATIONS 
FOLLOWINGCHINESENUCLEARTESTON 

MARCH 14,1978 

3/13 - 3/17 
3/7-3/20 
3/20 - 3/21 
3/21 - 3122 
3/2!2-3/23 . 
3/23 - 3/24 
3/24 - 3/27 
3/27 - 3/28 
3m-3/29 
3l29 - 3/30 
3/30 - 3/31 
3/31 - 43 
4/3 - 4 4  

-.- 
loo* lo 
310 f 40 
830 f 110 
300 f 30 
150 f 20 
43oa50 
320 f 40 
400f50  
460f60 
590f80  
190imO' 
32of40 

1 8 0 f 2 0  
114 & 16 
170 f 20 
maw 
170 i 20 
170 f 20 
460t60 
260f30 
240f30 
3 3 O f 4 0  
570 f 7W 
1 9 0 i 2 0  
mi30 

a First pass of the fallout cloud. 
Second pass of the fallout cloud. 

TABLEE-V 

LONG-LIVED ATMOSPHERIC GROSS BETA CONCENTATIONS 
FOLLOWING CHINESE NUCLEAR TEST ON 

DECEMBER 14.1978 

Sampling Period 

12/15 - 12/18 
12/10 - 12/19 
12/19 - 1 m  
12/20 - 12/21 
12/21 - 12/22 
12/22 - 12/26 
12/26 - 12/27 
12/27 - 12/28 
12/28 - 12/29 
12/29 - 1/2/79 
1/2 - 1/3 

o m  
(Omik) 

4 8 f 6  
16 f 3  
83 f 14 
4 5 f 6  
5 3 f 7  

148 f 19 
91 f 12 
80 11 
.63 f 8 
37 f 5  
74 f 10 

EB@O~II 
(28 km h m  LASL) 

TI f 10 
37 a 5  
39 * s  
a O f 6  
3 0 f 3  

190 f20'  
78 f 11 
95 f 13 
55 a 8  
44 1 6  
77 * l o  

a Peak. 
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TABLE E-VI 

LOCATION OF AIR SAMPLING S'I'ATIONS 

Latitude 
m 

Station N-S coord 

Regional (28-44 km) 

1. EBparfola 36"OO' 
2. Pojoaque 3 5 O 5 2 '  
3. SantaFe sow 

4. BarrancaSchwl N180 
5. ArkansaaAvenue N170 
6. CumbresSchhool N150 

Perimeter (04 km) 

7. 48thStreet 
8. LAAirport 
9. BayosTp . 

10. Gulfstation 
11. Royalcrest 
12. WhiteROck 
13. PajaritoAcres 
14. Bandelier 

0mit.e 
15. TA-21 
16. TA-6 
17. TA-53 (LAMPF) 

19. TA-52 
20. TA-16 

22. TA-54 
23. TA-49 
24. TA-33 
25. TA-39 

18. Well PM-1 

21. BoosterP-2 

NllO 
Nl lO 
NllO 
NlOO 
NO80 
5090 
5210 
5270 

NO90 
No60 
No60 
NO30 
NO20 
5030 
so30 
so80 
Sl00 
5250 
s210 

Longitude 

E-w coord 
or 

1 0 8 O 0 6 '  
106002' 
1080w 

E130 
e020 
Eogo 
e000 
E160 
E260 
ElOO 
e080 
E430 
E370 
E200 

E170 
W050 
E190 
E310 
E170 
W080 
E190 
E260 
e040 
E230 
E210 
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TABLE &VI! 

ANNUAL ATMOSPHERIC UINQ-LIVED. 
OR089  ALPllA AND QROSS BgFA ACFlVlTY CONCENTRA"I0NB 

Memo W.c wn 

o* 0L.lbr --a 
16. TA-II 
ia TAI 

la wdi PM-I 
17. TAds (UMPC) 

19. TA-M 
20. TA-I6 
¶I. BnmIerP-2 
¶¶. T A M  
P. TA-49 
24. T A - I  
26. TAJ) . Orl10Oroop811mmaw 

a 

a 

0 
0 

: 
0 
0 
: 
: 
I 
0 
4 
I 
0 

I6 a 

a 

: 
: 
: 
: 
I 
: 
I 

: 
0 
I 
IO 

a 

1.0 4 0.9 o a  4 0.1 0.0 4 0.7 
1.0 4 ob 0.0 4 0.3 1.3 4 1.0 
1.7 0.8 0.6 o a  1.0 4 0.0 
1.9 4 0.0 oa 4 0.1 0.9 4 ae 

S.9 4 1.: 0.0 4 0.1 1.4 4 1.7 
a.: 4 1.4 0.6 4 oa id 4 1.9 
U 4 1.: 0.6 4 O d  1.4 4 1.4 
1.7 4 1.: az 4 0.1 1.3 4 Id 
a: 4 1.4 0.0 4 0.1 1.6 4 LS 
a.o 4 1.4 0.0 4 0.1 1.1 I 1.0 
4.) 4 1.0 oa 4 0.: i:r 4 1.1 

a.6 4 1.0 ai 4 0.: 1.1 LI 
aa 4 1.4 0.1 4 0.: 1.0 4 1.0 
a8 4 a: 0.6 I oa :.a 4 :.7 
LO 4 a.: 0.0 4 0.1 1.6 4 1.9 

S.0 4 1.: 0.4 4 0.: 1.6 4 1.6 

a s  4 1.4 
a.1 4 1.4 

a.: 4 1.4 
a4 4 1.0 

3.1 4 IA 

9.: 4 1.0 

L4 4 14 

a.6 4 1.0 
9.0 4 1.: 
a9 4 1.0 
4.0 4 LO 
4.0 4 LO 

-0.1 4 0.0 
0.: 4 0.: 
0.0 4 0.4 

A: 4 0.1 
0.1 4 a1 

aa 0.: 

0.: 4 0.: . 
0.: 4 a: 

aa 0.a 
0.1 4 0.1 

0.8.4 OA 
-0.1 4 0.0 

ia f :.a 
1.6 t 1.7 
1.1 f 1.7 
1.6 4 Id 
10 4 1.0 
1.1 4 1.6 
1.4 4 1.9 
1.0 4 :.I 
1.4 4 1.8 
1.9 4 :.a 
la 4 :.6 
1.6 4 1.0 

0.9 
:.a 

1.6 
I .e 

:a 
:.e 
:a 
:.a 
Z.6 
1 a 

l.6 
Id 
1.7 

:.4 

:.a 

ad 

0.08 
0.08 
0.08 
om 
oa 
0.06 
0.m 
0.08 
0.07 
0.W 
OLIO 
0.07 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0' 
0 
0 
0 
0 
0 

94:  
n h a  . ia*a  
94: 

2440 
n L a  
m t o  
I6 4 4 
:I 4 a 
11 4 a 
I 4  8 
2440 
ia 4 a 
ai 4 o 

la 4 a 
104 IO 

4 4  I 

4 4  I 

84: 
0 4  1 

:I 4 a 

m 4 e  
m 4 a  

ai a 
n 4 0  
a840 
aa4 8 
4 4  I 

M a l l  

Yemod 42 - -  

Y 4 IO 0.08 
01 4 9 0.m 
7a4W 0.07 
n f i m  0.07 

0.w 
0.W 
0.- 
O M  
0.07 
0.W 
0.w 
0.w 
0.08 
0.10 
0.: g 

malm om 
01 4 86 0.001 
6U4114 O m  
w4111 om 
864In 0.001 
BD4m 0.001 

A 4 I W  om 
01 4 ea 0.001 

I & 119 0.001 

a + i w  0.001 

iaa*im 0.00) 

a41Os 0.001 

. .  



I 
I 

I 

Oodr sutiom - batmud krr 
IS. TA-21 
16. TA-B 
17. TA-SSGAMPFO 
18. WeUPM-1 
19. TA42 , 
20. TA-16 
21. BmmtorP-2 
32. TASr 
23. TA49 
21. TA- 
25. TA-39 

on*& CmpSummuy 

114 
117 
114 
11s 
121 
l21 
lZ1 
118 

LBO 
122 

1311 

im 
- 

NO. 
4-k 

@ m P b  - 
la 
la 
la 
89 
- 

la 
la 
la 
la 
13 
la 
la 
13 
la 
la 
la 

143 
- 

la 
la 
la 
la 
la 
la 
la 
Is 
la 
la 
la 

143 
- 

No.- 
<mLb 

3 
0 
2 

. s  
- 

1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
- 

0 
1 
0 
1 
0 
1 
0 
0 
1 
0 
0 
4 
- 

Ut6 0StO.6 
e t 3  1.1t1.0 

1 8 t 6  O.2t0.6 
l o t 6  OJtO.8 
- 

88 0.7 f0.6 
88 t I4 0.6 tO.2 
m t n  2.0ti.0 

108 i s 4  1.9 t 1.0 
141+34 3.bt1.2 

i . 4 t o a  

gl t 2 3  4.0 t1.4 
%*E 19 t lb  
s*l2 2.611.4 
2 6 t 8  2 6 i 1 . 4  

0 4 1 4  4 2 t 1 . 6  

- 
m + w  ait0.2 

118 fa9 1.S 1.0 
1 6 t 4  O.St0.4 
S * l O  l S t 0 8  
I f 3 0  1.2f1.6 
m*l2 3.lf1.2 
%*E 0.6+0.6 
s s t m  2 a t 1 . 0  

114 t ge 9.1 t 8.0 
19 t 6  0.1 t0.6 
W t S D  6.bt2.2 
88122 2.7t1.0 

11of86 O.lf0.6 
- 

6 t 11 
4 t 4  . 
s f 10 
4 *e 
- 

10 t 1s 
10 I 21 
10 t 15 
21 f.60 
26ta 
7 * I4 

16 I 3 5  
7 t 14 

9 *lS 

intn 

io.* m 
ia ta 

o s i l o  
5 i 10 

13 i 21 
1s i I 
16 I 21 
6 & 15 

14 t 45 
S l t 7 4  
s 10 

25tM 
15 i 9 8  
l e t 4 8  

0.m 
0.002 
0.oOp 

0.002 
- 

0.005 
0.006 
0- 
0.010 
0.013 
0.003 
0.m 
0.008 
0.004 
0.005 
0.004 
0.007 
- 

O.ooo5 
0.0001 
0.0003 
0.0003 
O.ooo9 
0.0001 
0 . m  
om11 
0.0001 
O.ooo5 
O.ooo8 
0.0004 
- 

I 
I 

. .  



TABIS E-IX 

ANNUAL ATMOSPIIERIC ~ P u  AND a*U CONCENTRATIONS 

- 
M U  
U 

ncu - 
Ma. 
so0 
U 

Ma.. M r u .  

~ 

4 
4 
4 . I1 
- 

-1.1 &Id 
-1.0 4 1.9 
-1.1 &Id 
-1.1 4 I d  
- 

-1.4 4 a# 
4 . 4  s t  
-4.6 4 4.1 

-1.840.e 
-a.o 4 1.8 
-1.1 4 Id 
-1.3 4 Id 
- 

0.00 
0.00 
0.00 - . 0.00 

4 
4 
4 

I 
0 
0 

0- 
0- 
0.m 
0.034 -4.6 4 4 d  I1 I 

- 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4. 
4 
44 
- 

-a7  4 1.0 
-1.1 4 I d  
-1.0 4 1.6 
-Od &%I 
-0.8 4 I 3  
-I> 4 1.4 
-1.1 4 Id 
-0.9 4 Id 
-1.0 4 2.7 
-0.1 4 1.8 
- I S  4 1.0 
-0.1 4 1.9 
- 

-a.o 4 t 4  

4 . 7  4 a.4 

-1.4 4 1.7 
-4.0 4 1.3 
-4.1 4 6.0 

-Sd 4 I d  
-1.3 4 1.7 
- I d  4 I d  
-4.7 4 aD 
-Id 4 2.1 

- 4 3  4 a.8 
-ad 4 t 4  - 

-Id 4 Id 
-1.9 10.6 
-1.1 4 1.1 
-1.7 4 1.6 
-lB 4 1.9 
- I d  4 0.4 
-1.840d 
-Id 40.4 
-1.8 4 I d  
-1.4 4 1.8 
-1.1 4 1.1 

- I d  4 I 3  
- 

. om 
0.00 
0.00 
0.00 

0.00 
0.00 

om 

om 
aao 
0.00 
0.00 
Om 
- 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 - 

M .  

0 
0 
I 
0 
0 
I 
0 
0 
0 
0 
0 
1 

OAll 
O M  
Roy) 
O m  
Om 
0.046 
Onsl 
0.- 
0.031 
O m  
0.m 
0.W 

16. TA-11 

I 7  TA-I(LAMPC) 
I8 Well PM-I 
IO. TA-60 
20 TA.16 
11 BnmluP-1 . I. TA-64 

TA-49 
1. *TA.SI 
sb T A - d  

ta TA.B 

balw a- 8cll.- 

4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
48 

a 

- 

-0.1 4 
-1.6 4 
-1.1 4 

-1.1 4 
-1.1 4 
-1.1 4 
1d 4 

-1.0 4 
-0.6 4 
-0d 4 

Ed 4 

-;.a I 

- 

1d - 4 . 7 4 1 3  

1.4 -1.6 43.6 

1.6 - 1 d t I . 7  
1.7 - I d  4 I d  
1.6 -1.84 Id 

1.7 -1.14 Id 

I.? -1.6fl.6 

1.7 -;.a 4 1.7 

ID -a.iaza 

a.1 0.a 4 id 

1.a -1.1 I;B 

3.1 -4.7 *;.a 
- -  

0 
I 
0 

4446.7 MfU 
4848.8 -0.6413 
aa46.6 4.142.7 
O46.0 7 . 4 4 u  
66 47.6 6.7 41.7 
B a a 7  7 . 0 4 1 d  
n46d T.141d 

6U 49.7 7.1 4 1.9 
II 4 i a  164a.a 

41 4 ~ 4  a841.8 
a4418 -- 

I684U -0b4l.a 

0.ml 

0.0008 

0.0016 
0.0018 

On00 

o.wia 
0.0013 

omit 
oooia 
omic 

o.ooia 
Omll - 

0.00 
000 
000 
0.00 
0.00 
0.00 
0.00 
OmoOr 
0.00 

0.00 
0.00 

om 
- 

-1.0 4 ld 
-1.1 4 1.4 
-1.7 4 0.6 
-1.6 4 ld 
-I.? 4 1.6 
-1.4 40.7 
- I d  40.6 
3.0 4 8d 

-1.6 4 1.1 
-1.1 4 1.1 

- I t  4a.7 
-1.4 4 1.3 

4 
4 
4 
4 
4 
4 

- 4  
. 4  

4 
4 
4 

44 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
44 I 

. . .I 



TABLE E-X 

ANNUAL ATMOSPHERIC URANIUM CONCENTRATIONS 

4. Burenusehod 
6. ArLannamAva 
8. Cumbrn8Ehml 
7. 4athStrwt 
8. LAAirpar 
9. Rayom 

10. GulIStath 
11. Rayrlcrclt 
12. Whit. lbcL 

gbooB 
80 130 
80611 
78886 
Bp 171 

I00 460 
91 8(0 
de941 
I4 696 

4 
4 
4 
4 
4 
4 
4 
4 
4 

13. PajmriloACrr Oom 4 0 79 I7 16 1 9  MbfS 
14. Bandelin 87408 4 0 113 f33 38fU 81 *a7 

PbrimrtrrGrmpSummy 064 808 44 2 238 *49 19fP 74 cm 

s e t  I8 
4a f B  
18 39 

a * 18 
m t 2 1  
3o*m 
44im 
66 I2 

m 

7atS 
7a*m 
42 *SI 
74 f 8 0  
73 t 1x3 

M fm 
I01 t 127 
116 f 1 4  

m fa 

O d t a  8hu.a - cw(rdld &ear 

16. TA-21 7iet2 4 I I49 f 30 
18. TA-8 96604 4 0 in *a 
17. TA-63 (LAMPF) 81 ID1 4 I 81 f l l  
18. WEIIPM-I Sam 4 0 103 L41 
19. TA-62 men 4 I 94 f 18 
20. TA-I8 m m  4 1 80 f I8 
21. BmtuP.2 96448 4 0 88 19 
42. TA-64 !tO+l ' 4  0 134 I8 
93. TA-49 m s~ 4 0 78 t i 8  
24. TA-33 lop UP 4 0 81 f 19 
26. TA-39 e6388 4 0 136 f 19 

Omik Gmup Summary I 019 949 44 4 m+ro 
aAir volumea (m3) rl everaga ambient conditiar of 77 LP. banmetric premum and 16%. 
bMlnimum deleebbla limit - 2 p(lm3. 
cUneertrintir Iw maximum and minimum atnmtmtiom am countinR uneerteintieaat the%% 
confidence level ( f 2  umple mtandard b v i a t h ) .  Unartafntia fw emtion and gnmp mmnaam 
t 2  rtandal dwiatiars. 
dContmiied a m  radiwctivity mnccnharion plde - 2.1 x Id PJmT 
Uncontrolled araa radiwdivity mnmntralim wide - 9 X lOe pdm3. 
Na~te: One curie of natural uranium io quivalent (03oOo kgdnalural uranium. tlence. uranium 

moMcI can be converted (0 the DOE 'Llranium rpcial curie' hy wing thc factor 3.3 x 
10-13 rCipE. 

0.0012 
0.0017 
0.0OUf 

0.0011 

0.0006 
0.0006 
0.0006 
0.0006 
0.0006 
O.ooo8 
O.ooo9 
0.0011 
0.0013 
0.0006 
O.Oo0) 

O.ooo8 

0.- 
0.00005 
0.oOwL 
0.00005 
0.00005 
0.00002 
0.00005 
O.OO006 
0.00005 
0.00005 
aOOOM 
0.00005 



TABLE E X 1  

. ANNUAL ATMOSPHERIC a1Am CONCENTRATIONS 

Number of 
Total Alr Quarterly 

Statim Location Volume (013). Sampler 

Regional Stationr (28-44 km) - Uncontrolled Areas 

3. SantnFe 73 671 3 
Regional Croup Summary 73 671 3 

Perimeter Stations (0-4 Im) - Uncontrolled h r  

6. Cumbree 61 866 3 
8. LAAirport 76 020 3 
9. BayoSTP 68 764 3 

4 
Perimeter Croup Summay 281 324 13 

-- . 12. WhiteRock 74 696 

Oneib Statione - controlled Arear 

16. TA-6 
17. TA-63 (LAMPF) 
20. TA-16 
21. Booster P-2 
22. TA-64 
23. TA-49 

. Oneite Croup Summary 

~~~~~~ __ 

71 249 
67 161 
94 762 
96446 - 99261 
73 746 

- 
3 

. 3  
I 
4 
4 
3 

602605 21 

No. 
Samples 
< M D L ~  

3 
3 

13 

0.3 f 3.6 
0.3 f 3.6 

-2.0 f 9.1 
-2.0 f 9.1 

7.4 f 16 -1.0 f 6.9 
2.6 f 3.6 -2.7 f 6.4 
0.6 f 3.8 -1.9 f 6.6 
1.9 f 6.0 -2.0 f 6.9 
7.4 f 16 -2.7 f 6 . 4  

- 

3 1.4 f 3.6 -1.2 f 6.2 
3 1.1 f 6.0 -0.7 f 3.8 
4 1.3 f 6.2 -2.0 f 4.8 
4 1.6 f 4.7 -3.3 f 4.8 
4 4.2 f 4.8 -0.9 f 6.0 
3 2.4 f 3.8 -2;7 & 6.2 

21 4.2 f 4.8 -3.3 f 4.8 -- 
aAir volumes (mar at average ambient conditione of 77 kPa barometric preaaure and 16°C. 
bMinimum detectable limit = 2 X 10-12 pCimL.  
CUncertainties for maximum and minimum concentrations are counting uncertaintiee at the 
95% confidence level (f2 eample deviations). Unartaintiee for station and group meane are f 2  
etandard deviations. 
dControlled area radioactivity concentration wide = 6. X 10-6 pCiml. 
Uncontrolled area radioactivit;y concentration guide = 2 X 10-7 pCilml. 

Meanc 

-0.6 f 2.2 
-0.6 f 2.2 

3.1 f 13 
0.3 f 6.9 

-0.3 f 2.8 
-0.6 f 4.0 

0.00000 

0.00000 

0.00166 
0.00014 
0.00017 
O.ooo29 

0.6 f 6.7 

0.3 f 2 6  
0.O.f 1.9 

-0.4 f 2.7 
-1.6 f 6.1 

2.2 f 4.1 
0.0 f 6.4 

0.000006 
0.000000 
0.000000 
0.000M10 
O.ooow6 
0.000000 

0.1 f 4 . 2  0.000002 
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TABLEE-XII 

I * LOCATIONS OF SURFACE AND GROUND WATER STATIONS 

-- Ibgionalc 
Chnmita-Rio Chama 86'05' 106'07 
Embudo-Rio Grande 36012' - 106OS8' --- 
OtaWi-Rio Gnmde 35062' 1 0 6 O W  --- 
COchiti-Rio Grande 95037' 106'19' --- 
Bernalillo-KO Grande - 35O17' 106'36' --- 
Jemez River 35O40' 1 0 6 O 4 4 '  --- 

sw 
sw 
sw 
sw 
sw 
sw 

PerfmaSr 
I n a A l a m o s ~ ~ i r  
Guaje Canyon 
Ba88lt spring 
Frijoles Canyon 
La Mesita Spring 
W h i t e k k  Canyond 

Puye Formation 
Tesuque Fm (F.G. Sed) 
Tesuque Fm (C.G. Sed) 
Tesuque Fm (Rannlb) 
Surface Water 
Surface Water (Sanitary effluents) 

sw 
sw 
GWS 
sw 
GWD 

GWD 
GWD 
GWD 
GWD 
sw 
sw 

D 
D 
D .  
D 
D 

GWD 
GWD 
GWD 
GWD 
GWD 
GWD 

GWD 
GWD 
GWD 
GWD 
GWD 
GWD 
GWD 

N105 
N300 
NO60 
5280 
NO80 

WO90 
El00 
E395 
El80 
E550 

1 
2 

4 
5 

'3 

6 
7 
8 
9 

10 
11 

--. 

Water Supply 
Distribution 

Fire Station 1 
Fire Station 2 
Fire Station 3 
Fire Station 4 
Fire Station 5 

Loe Alamoa Field 
LA-1B 
LA-2 
LA-3 
LA-4 
LA-5 
LA-6 

G-1 
G-1A 
G-2 
G-3 
G-4 
G-5 
G-6 

Guaje Field 

12 
13 
14 
15 
16 

.NO60 
NlOO 
so85 
N185 
sol0 

M)15 
El20 
E375 
Eo70 
WO65 

I :  
17 
18 
19 
20 
21 
22 

N115 
N125 
N130 
NO70 
NO76 
N105 

E530 
E505 
E490 
E405 
E435 
E465 

. .  . 

N190 
N107 
N205 
N216 

N228 
N215 

- N213 

E385 
E380 
E365 
E350 
E315 
E295 
E270 

23 
24 

.25 
26 
27 
28 
29 



e 

H-86 

TABLE E-XII (contiuued) 

htitude Longitude 
or or 

N-S E-W Map 
Station Coordinate Coordinate Designation' 

Pajarito Field 
PM-1 

. PM-2 
PM-3 

Water Canyon Gallery 

Noneffluent Area0 
Test Well 1 
Test Well 3 

Test Well-8 
Deep Test-B 

Cadada del B u 9  

Water Canyon 
Test Well 2 

Deep Teclt-SA 

Deep T&-10 

Pajarit0 canyool_ 

Effluent Releaae Area 
Acid-Pueblo Canyon 
(Former Release Area) 

Acid Weir 
Pueblo 1 
Pueblo 2 
Pueblo 3 
Hamilton Bend Spring 
Test Well 1A 
Test Well 2A 

DP-Loa Alarnm Canyon 

Obs. Hole LAO-C 
Obs. Hole LAO-1 
Obs. Hole LAO-2 
Obs. Hole LAO-3 
Obs. Hole LAO-4 
Obs. Hole LAO-4.5 

scs-1 
s c s - 2  
scs-3 

DPS-1 .. DPS-4 

Sandia Canyon 

NO30 
5055 
NO40 
8040 

NO70 
PJosO 
SllO 
No95 
5155 
s120 
NO10 
SO60 
soso 
N120 

N125 
N l 8  
N120 
NO86 
Nl10 
NO70 
N120 

NO90 
NO80 . 
NO85 
N O  
NOS0 
NO80 
NO70 
No65 

NO80 
NO60 
NO50 

E305 
E202 
E265 
w125 

E345 
E215 
Em0 
E170 
E140 
E125 
E150 
E215 
Eo90 
E150 

EO70 . 
Eoeo 
E155 
E315 
E 2 5 5 .  
E335 
E140 

E160 
E200 
Eo70 
El20 
E210 
E220 
E245 
E270 

Eo40 
E140 
El& 

30 
31 
32 
33 

34 
36 
36 
37 
I 
39 
40 
41 
42 
43 

44 
45 
48 
47 
48 
49 
50 

51 
52 
53 
54 
65 
56 
57 
58 

59 
60 
61 . 

n I 

n . .  ' 

GWD 0 I 

. . n  
n 
4 

GWD 
GWD . -  
GWD 
GWD - 1  

GWD 
GWD 
sw 
sw 
sw 
GWD 

I 

sw 
sw 
sw 
sw 
GW 
GWS 
GWS 

sw 
sw 
GWS 
GWS 
GWS 
GWS 
GWS 
GWS 

sw 
sw 
sw 

4 
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Station 
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TABLE E-XII (continued) 

Latitude 

N-S 
Coordinate 

or 
Longitude 

or 

Coordinate 
E-W Map 

Designation. 

Mortandad Canyon 

Obs. Hole MCO-3 
Obs. Hole MCO-4 
Obs. Hole MCO-6 
Obs. Hole MCO-6 
Obs. Hole MCO-7 
Obs. Hole MCO-7.6 

’ Obs. Hole MCO-8 

GS-1 
MCS-3.9 

NO40 
No40 
NO40 
NO35 
NO30 
NoaO 
NO26 
NO30 
NO30 

E200 
El40 
Ell0 
E150 
E160 
E175 
E180 
E190 
E205 

62 
63 
64 
65 
66 
67 
68 

. 6 9  
70 

sw 
sw 
GWS 
GWS 
GWS 
GWS 
GWS 
GWS 
GWS 

.See Fig. 9 for numbered 10cati0~. 
bSW - surface water; GWD = deep or main aquifer; GWS = shallow or alluvial aquifer; D = 

water supply distribution system. 
See  Fig. 8 for regional locations. 
dPuye Formation 7 stati~ns; Tesuque Frn (F.G. Sed) 4 stations; Tesuque Fm (C.G. Sed) 9 ata- 

tions; Tesuque (basalt4 3 stations; surface water 2 stations; surface water (sanitary effluent4 1 
station. 

\ 



ch.mib 
Embud0 
hai 
Cahiti 
Hc rn r l i l b  
k m n  Rinr 

No.dAnnlyam 
Minimum 
Mriirnum 
A W O p  . -  

N r  .I 
Am&= 

a 
a 
a 
2 
a 
a 

1.4 * 3.1 
2.0 4 a.6 
1.4 4 1.8 
0.8 * OB 
1.1 t8.6 
0.9 4 0.0 

I t  
0.6 4 OR 

1.4 4 t.0 
3.8 4 0.6 

a6442  

I6 *OB 
664160 

IO i z I )  
, -6414 

-6 4 I4 

I2 
-10 4 Id0 
110 i I40 
i s in  

-0.01 4 0.aD 
0.01 40.02 

-0.01 40.02 
-0.02 0.m 
-0.02 4 0.03 
-0.01 4O.W 

I t  
-0.01 * 0.01 
0.02 f 0.03 

-0JI * 0.02 

-0.01 0.m 
- 0 a  4 0.00 

0.01 *om 
-0.00 f O O D  
-0.01.4 0.01 
-0.01 4 0.m 

ia 
-094 t0.01 

c.92 * a01 
-0.01 4 0.09 

l.1.t Od 
2.Lt Od 
W t l J  
1.6 * O J  

4.0 i 1.7 ' 
a.4 4 0.1 

la 
-0.811) 

6.2 40, 
aa 4 a.6 

0.4 * 0.9 

6.2 f 3.6 
6.9 1.1 
7.7 4 4.7 

2.8 L 8s 

m t II 

-.a 4 1.0 
la 

2440.0 
0.0 t IZ.1 

1.1 4a.0 

an 4 1.8 
aa t a.6 
as. i a.4 

1.1 4 0.4 

0.9 f 0.4 

IS 
0.7 t0 .a  
4.6 t 0.8 
a.4 4 2.0 

-1 - ._ - n 

(10 'I 
I6 1 
ia E 
P 0 
n 9 
I IO. 

0 0 
(10 1 
n 10 
11414 E i l  

6 



TABLE P X l V  

RADIOCHEMICAL AND CHEMICAL QUALITY OF WRFACE AND 
GROUND WATER PROM PERIMgTER STATIONS 

Slrtlons 

las Alamm Rmwoir 
Guajc Canynn 
Ramall Spring 
Frijcilea Canpn 
Ln :.:aitn spring 

No. d Anrlycen 
Minimum 
Marimum 
AveraRe 

White ROeL C.nya0 
b y e  Formation 
Tenuquc Pm (F.C. Sed) 
Tmuquc Pm (C.C. Sed) 
Teauquc Fm (bamIl) 
SurLm Water (2mlntiom) 
Surface Water (unlbry ell) 

Nn. of Anrlym 
Minimum 
Maximum 
A V G ~ ~ R G  

No. a# 
A-lum 

2 
2 
2 
2 
2 

1.2 f 0.6 
0.9 t 1.0 
0.0 t 1.0 
1.1 f 0 . 3  
1.0 t 0.3 

10 
0.4 f 0.6 
1.4 t 0.6 
1.0 t 0.6 

0.2 t 0.6 
0.1 fO.8 
0.3 f 0.0 

<O.l f 0.2 
<0.1 f 0.8 
0.1 t0.3 

m 
<0.1 f 0.6 

1.3 f 0.6 
0.1 f 0.7 

1 a31 
89tm 
-1 f 6 6  

-6 t 16 

10 
-2Of80 

W f 1 0 0  
13 f62  

13j:m 

1 4 f 2 1  - 
0 t 3 8  
6f61 
7 t m  

10 f 80 
- m * u  

m 
m f i m  

-60 f 120 

6 f 42 

-0.02 f 0.00 
-0.02 & 0.m 
-0.01 0.02 
-0.01 0.00 

0.00 f 0.02 

10 
-0.01 f 0.03 

0.01 to.02 
-0.01 f 0.02 

0.00 f 0.01 
-0.01 0.02 

0.00 f 0.02 
-0.01 t0.03 
-0.01 0.03 

0.00 0.02 

28 
-0.01 f O . 0 2  

0.01 to.02 
-0.01 f 0.03 

0.01 f O . 0 3  
0.w.t 0.01 

-0.02 f 0.02 
-0.01 *O.M 

0.00 f 0.02 

10 
-0.03 f 0.01 

0.03 f 0.00 
0.00 f 0.03 

-0.01 t 0.02 
-0.00 f 0.01 
-0.01 f 0.01 
-0.01 t 0.02 
-0.01 *O.M 

0.00 t 0.02 

28 
-0.03 0.03 

-0.01 + O B 3  
0.00 f 0.02 , 

-0.3 f 0.7 
0.7 f 1.8 
0.8 f 2.1 
0.9 t 2.7 
6.6 f 0.1 

10 
-0.6 f 1.0 

6.3 f 3.0 
1.6 f 4.6 

1.4 f 2.1 
1.8 f 6.2 
0.6 t 1.9 
6.3 t I4 
1.1 t 4.0 

-0.2 f 2.0 

m 
-0.6 f 0.8 

13 6.0 
1 1  +b.4 

4.7 f 0.0 
6.7 L 7.2 
4.1 f 0.4 
6.0 f 7.6 
8.9 f 0.3 

10 
3.1 f 1.6 
0.1 f 2.0 
6.6 & 4.1 

2.7 f 2.3 
3.6 L 2.4 

6.6 f 7.6 

18 f 4.0 

48 
0 0  1.4 
18 f 4.0 

Mf7.0 

1.8 2.2 

sa i 3.0 

a . 1  f 0 . 2  
0.3 f 0.8 
1.7 f 0.3 
0.1 f0.3 
14 * 1.0 

10 
<0.1 tO.O 

34 f 2.0 
3.2 f I1 T 

5 
0.8 f 1.4 
3.3 k6.4 
0.4 f 1.1 
7.2 L 23 
O:?* 0.4 
0.6 f 0.2 

m 
m t 4.0 

a . 1  fO.2 

1.7 0.2 
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la A b m a  Rald (6 reslr) 

Pajulb Field (3 wolb) 
Water Canyon (&my) 
Dutribulkn I 6 a b t h )  

No. d A n r l y m  
Minimum 
Maiimum 
A-tP 

USBPA and NMBlA MPL 
I n  Alama Wall LA* 

%mje (7 mlb) 

TABLE E-XV 

RADIOCHEMICAL AND CHEMICAL QUALITY OF WATER FROM 
MUNICIPAL SUPPLY AND DISTRIBUTION 

Radlocbemlal 
(rwenae d n u m b  d uub#) 

6 
7 

I 
I O  

a 

I 

0.3 t 0.4 4 J * W  -0.01 4 0.04 -0.01 4 0.09 2.6 4 6.3 3.3 4 1.7 
0.3 f 0.6 17 tm -0.01 4 0.02 0.2 4 0.4 2.4 f 1.7 0.e 4 0.6 
0.4 t0.3 -a 4 iie -0.01 40.01 -0.01 t 0.01 1.0 4 1.2 a.1 4.0 

0.e i 0.6 I f64 -0.01 4 0.09 0.00 4 0.2 0.6 f 2.4 3.1 4 2.e 
0.6 4 0.7 -10 f 40 -0.09 0.03 -0.01 4 0.02 -0.1 4 1.0 1.0 4 1.6 

2a 28 m 26 2a 46 
<0.2 4 0.6 rl00tao -0.04 4 0.05 -om 4 0.09 -0.4 4 1.4 1.0 4 1.4 

1.2 4 0.6 m i a o  0.01 40.01 0.01 4 0.04 7.0 t 4.0 6.9 f z.0 
0.4 4 0.7 1B4117 -0.0140.09 -0.01 f 0.03 0.8 5.1 3.1 4 2.4 

0.2 t 0.e B460 -0.02 i 0.09 -0.02 4 0.04 1.0 4 1.6 4.6 4 1.6 

3.6 4 4.1 

1.2 f 1.7 
<?.I f 0.4 

1.2 4 0.a 

m 
e.) 4 1.2 
1.6 4 a.4 

a.1 4 0.2 

1.6 f 0.4 

q l u l w  far Mmh4p.I Un 
(mmm wnan~~(km la mJ1) 

1 - k k B. a -  c% I No8 Pb 

awl 0.017 0.100 0 . a  0.018 I .o tO.ooo1 <2 0.010 am 
0.011 0.014 . 0.069 0.006 0.001 0.6 <O.&R?# <Z 0.006 0.- 

a.010 0.001 0.m 0.004 0.- 0.4 tOLlOOl (1 0.004 0.006 
a.010 0.001 0.034 0.001 0.002 0.1 a.oom (2 0.006 0.006 
o.oie 0.m 0.080 O m  0.m 0.6 < O m  <2 0.m 0.006 

21. 21 ai 21 21 21 IO 21 ai 21 
<0.010 <0.m 0.m 0.- 0.00) 0.2 to.2 <a 0.m I.. 

0.074 0.m 0.160 0.008 0.032 2.1 < O m  ... 0.020 <om 
onn 4 0.m am0 4 am 0.m 4 0.m am 4 am om 4 a016 0.e * 0.6 (0.2 t 2  0.008 4o.m --- 

0.08 0.06 I .o O.Ol0 0.a 2.0 0.m 8 0.06 0.01 
0.001 0.211 0.010 <0.- 0.019 I .e taooo) <z 0.010 tam 
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TABLE E-= 

LOCATION OF SOIL AND 8EDIMENT STATIONS 

Latitude 
or 

* N-S 
Station coordinate 

Regional s ~ i i s b  . 

Regional Sediments 
Rio Chama 

Rio Grande 
- Embudo 

Chamita 36006' 

36012' 
4 

otowi 
Sandia 
Pajarit0 
Ancho 
Frijoles 
Cochiti 
Bemalillo 

Jemez River 

PerimeterSoils 
' Sportaman's Club 

TA-8 
TA-49 
Frijoles 
North Mesa 
East of Airport 

. WestOfAirport 
South SR-4 near S-Site 

Perimeter Sedimenta 
Guaje near G-4 
Guaje at SR-4 
Bayo at SR4 
Pueblo at Acid Weir 

Pueblo at Pueblo 1 
Pueblo at Pueblo 2 
Los Alamos at Reservoir 
h Alamos at Totatvi 
h A l ~ o s  at LA-2 
Los Alamos at Rio Grande ' 
Sandia at Rio Grande 
Caiiada del Ancha 
Mortandad at  SR4 
Mortandad at Rio Grande 
Caiiada del Buey at  SR4 
Pajarito at Rio Grande 
Frijoles at Park Hdq 
Frijoles at Rio Grande 

' Pueblo at  PC-1 

Nos5 
5060 
5185 
6305 
s375 

35O37' 
35O17' 
35010' 

N240 
NOS0 
5165 
5245 
N135 
No95 
N115 
soas 

N216 
N135 
NlOO 
N125 
Nl30 
N130 
N120 
NlOO 
NO65 
N125 
NO95 
5055 
5060 
So30 
So75 
5090 
S175 
5280 
5365 

108OQ7 

1 0 5 O 5 8 '  
E560 
E490 
E410 
E335 
E235 

108019' 
106O36' 
106O44' 

E215 
Wo76 
Eo85 
El80 
E165 
E220 
E135 
WO35 

E325 
E480 
E455 
w 7 0  
EO70 
Eo85 
El45 
WO65 
E405 
E510 
E555 
E490 
E505 
E350 
E480 
E360 
E410 
E185 

.E235 

s1 
52 
s3 
54 
55 
s6 
57 
s8 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

4 
0 
4 
0 .I 

a 
4 
4 
4 

-4 
4 
4 
4 
B 
0 

. o  



I 
I .  
I 
I 
I 
1 
I '  
I 
I 
I 
I 
I 
I ,  
I 
I '  
B I .  
I '  
I -  
I 

--- ., 

. .  
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TABLE E-XVII (wntiaued) . 

LOCATION OF son. AND SED~MENT STATIONS 

Latitude LongtSude 
or or Map 
N-S E-W Designation 

Station Coordinate Coordinate (Figure 10)' 

onsite soils 
TA-21 
TA-50 . 
TA-36 
PM-1 
West of TA-53 
East of TA-53 
Eaet of New Sigma 
Sigma Mesa 

2-Mile Mesa 
Near TA-51 

R-Site Road 
R-Site Raad East 
Potrillo Drive 
M i t e  
Near TA-11 
Near DT-9 
TA-33 

East of TA-52 

East Of TA-54 

NO95 
NO35 
Sogo 
N020 
NO70 
N050 
NO60 
NOSO 
NO20 
NO25 
so30 
SOSO 
Sol5 
SO40 
so65 
SO35 
SO70 
s150 
S245 

N105 
NO90 
NO70 
NO90 
NO75 
NO95 
N080 
NO75 
NO75 
NO75 
No65 
N050 
NO25 
NO60 
NO45 
N035 
N040 
NO35 
NOW 
NO30 
NO15 
SO55 
Sl05 

E140 
Eo95 
E150 - E310 
E105 
E220 
Eo65 
E135 
E145 
Eo30 
E200 
E295 
Eo30 
El00 
E195 
WO25 
EQm 
E140 
E225 

E255 
E315 

-E350 
E160 

. E205 
EO20 
E120 
E200 
E215 
E240 
E355 
E175 
E315 
Eo35 
Eo95 
Eo90 
E105 
E155 
E190 
E215 
E250 
E195 , 

E320 

59 
510 
Sll 
512 
S13 . 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 

Oneite Sediments 
Pueblo a t  Hamilton Bend Spr 
Pueblo at Pueblo 3 
Pueblo at SR-4 
DP Canyon at DPS-1 
DP Canyon at DPS-4 
Lns Alamos Canyon at Bridge 
Las Alamos at LAO-1 
Las Alamos at GS-1 
Los Alamos at TW-3 
Los Alamos at LAO-4 
Lns Alamos a t  SR4 
Sandia at SCS-2 
Sandia at S R 4  
Mortandad near CMR 
Mortandad West of GS-1 
Mortandad near MCO-2 
Mortandad at GS-1 
Mortandad at MCO-5 
Mortandad a t  MCO-7 
Mortandad a t  MCO-9 
Mortandad a t  MCO-13 
Pajarito a t  TA-18 
Pajarito at SR-4 

-20  
21 
22 
23 
24 
2 5 -  
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
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TABLE E-XVII (continued) 

LOCATION OF SOIL U D  SEDIMENT STATIONS 

Latitude Longtiude 
or or Map 
N S  . E-W Designa tion 

Coordinatc Coordinatc (Figure 10). - Station 

Potrillo at TA-36 

Potrillo at SR4 
Water at Beta Hole . 
Water at SRI 
Water at Rio Grande 
Ancho at SR4 
Ancho at Rio Grande 
Chaquihui at Rio Grande ' 

Potrill0 Eaet of TA-36 
SO76 
5085 
5145 
5090 
S170 
S240 
S W  
a 9 5  
5335 

E150 
E225 
E295 
Eo95 
E260 
E385 
E250 
E340 
E265 

43 
44 
4 5 -  
46 
47 
40 
49 . 

51 
. 5 0  

.See Fig. 10 for numbered locations. 
bImcations are the anme M for surface water stations (Table'EXII). 

. .  

a 
4 
a 

, a  
Q 
0 
0 
a 

. o  
- R  
0 
0 
0 
a 
0 
'0 
0 
'0 
0 



TABLEE-XVIII 

c 
I 

No. of Andm 
Minimum 
Maximum 
A- 

~ s a u a l a n r r '  
Rio Ch.mr 

C U U  
Rio Grande 

Embud# 
OWWi 
S.n& 
Pajuita 
Ancho . 
Frijolm 
coehiti 
h d i l l 0  

Jemez River 
James Pueblo 

No. of A a a l y ~ ~  
Mimum 
Maximum 
A v m w  

1.8 Ob 
111 t42.7 
4.9 t 3.4 
4.9 t 0.8 
4.7 t 0.8 
13.6 t 1.0 

7 
4.8 t 0.8 
29.6 t 1.4 
8.1 t 9.3 

RADIOCHEMICAL ANALYSES OF REGIONAL SOILS AND SEDIMENTS 

0.68 tO.12 0.W t O . 0 0 2  0.019 f O . 0 0 1  3.4 t 1.6 4.9 f 1.4 
1.17 t O . 4 0  0.001 tO.010 0.081 t0.129 3.9 t 1.8 1.8 f 1.4 
1.86 f 1.07 0.001 & 0.- 0.102 f 0.137 4.8 f 2 . 2  7.6 f 1.8 
0.82 t0.18 O.OO0 t 0.003 0.001 t 0.001 3.6 t 1.8 5.4 f 1.4 
0.16 fO.10 4.001 t O . 0 0 2  0.Wt 0.003 3.1 f 1 . 6  3.4 f 1.0 
0.08tO.S -0.002tO.ollp 0.001t4002 4.4f2.2 6.7t1.4 

7 7 7 6 8 
0.08 f0.28 -0.001 t 0.02 0.W t 0.009 3.1 t 1.6 3.4.f 1.0 
1.73 t O . 3 2  0.005 f 0.016 0.150 t 0.040 4.8 A2.2 7.6.f 1.8 
0.67 t1.01 0.W f 0.002 0.08 t 0.084 3.9 t 1.3 1 A t 2 . 7  

0.00 t0.08 O.OO0 f 0.002 -0.002 t0.001 2.4 f 1.2 2.8 f 1.0 

0.28 f 0.18 
0.08 0.08 
0.13 t 0.08 
0.07 t 0.06 
0.13 t 0.08 
0.11 t 0.08 
0.09 t 0.10 
0.24 t 0.08 

-0.002 t 0.002 
0.W t 0.001 
-0.00s f 0.016 
-0.005 f 0.016 
-0.006 f 0.028 
0.012 t 0.020 
-0.001 0.009 
-0.001 f 0.003 

-0.006 4 0.001 
o.OO0 i 0.m 

0.009 f 0.014 
0.003 t 0.020 
-0.- t 0.020 
0.001 t 0.001 
-0.001 t 0.009 

-0.018 t 0.016 

1.9 t 1.0 
1.4 t 0.8 
11 f 2 
1 0 f  2 
1 6 t  3 

1.5 A 0.8 
2.4 i 1.4 

7.a t 1.7 

1.7 f0.8 
0.9 f 0.6 
8.1 t 1.2 
8.6 f 1.3 
14 t 1.7 
6.0 i 1.0 
1.5 f 0.8 
4.9 f l . 4  

0.28 tO.14 0.W t 0.003 0.002 t 0.003 4.6 f 1.2 4.6 f 2 . 2  

10 10 .10 10 10 
0.00 tQ.08 -0.001 t0.003 -0.001 t O . 0 3 0  1.4 fO.8 0.9 f 0 . 6  
0.28 f0.18 0.012 t 0.020 0.009 t 0.014 16 t 3.0 14 f 1.7 
0.14 t 0.1s O.OO0 t 0.00 -0.001 t 0.012 6.8 t 10 5.4 f 8.2 

.Two analyeea for '"Ce, T u ,  and 'ypu. 
blnCs and % slightly above background. 
Note: f value repreeenta twice the standard deviation of the distribution of observed values un- 

less only one analpis ie reported: then the value represents twice the uncertainty term for 
that analyeis. 

I 



TABLE XIX 

RADIOCHEMICAL ANALYSES OF PBRlMgFER SOILS AND BEDIMENTB 

Solln 
Spnrbmen'r Club 
TA-Bb 

Ripla 
NodhMnrr 
EartofAirpaat 
West olAirporta*b 
Sauth SR-4 & Near S-dbb 

No. of Analyam 
Minimum 
Maximum 
Average 

&dlmmta 

TA-49 

Gunp near 0-4  
Guap at SR-4 
Bayo at Sib4 
Pueblo at Acid W e i d  
Pueblo at PC-10 
Pueblo at Pueblo l a~b  
Pueblo at Pueblo S%b 
Las A h m a  at Ramwdr 
Ian Alamca at Tobviah 
lm Alnmca at LA-2bb 
Ian A l m a  at Rio Orand& 
Sandia at Rio Gnnde 
Canada del Anchm 
Mortandad at SR-4 
Mortandad nt Rio G n n d .  
Canada del Buey at SR-4 
Pajaritoat RioCmnde 
Riplm at Park Hdq 
Ripla at Rio Gnnde 

No. of Analyra 
Minimum 
Maximum 
Avenge . 

an 
10-6 r c v d  

3.0 f 0.8 
9.0 f 0.8 
6.9 f 0.8 
4.0.f 0.0 
8.6 i 0.8 

12.2 f 1.0 
10.6 f 3.1 
3.4 f O . 8  

8 
8.0 f 0.8 

12.4 f 1.0 
7.1 f 7.0 

..- 

.I - - - 
-I - - 
.I - 
.I 

.I 

I 

.I 

1-1 

1-1 

u 

-I. 

lmm 
pcvr 

1.08 * 0.18 
1.66 f 0.28 
0.63 f 0.10 
1 m  f0.34 
0.61 f O . 1 0  
0.w) f om 
1.U f 0.61 
1.32 f 0.20 

0 
0.61 fO.10 

1.6 f 024 
1.6 f 0.88 

0.09 f 0.19 
0.49 f 0.08 
0.10 f 0.04 
0.80 t 0.06 
0.18 f 0.10 
0.60 4 0.80 
0.18 f 0.03 
0.80 t 0.18 
0.a f 0.34 
0.62 f 0.82 
0.36 f 0.60 
0.12 4 0.04 
0.09 f 0.08 
0.10 4 0.04 
0.11 f0.06 
0.06 f o m  
0.17 t 0.06 
0.36 f 0.12 
0.33 f 0.08 

26 
0.09 4 0.12 
0.81 f0.28 
0.28 f 0.43 

- 
PCVU 

OM * 0.m 
I- -- ... 

0.07 f 0.26 
o.8~ f 0.88 

0.1 t 0.48 
-I 

4 
om5 f 0.28 

0.88tU 
o.8~ 0.88 

... 
0.17 f 0.U 
0.10 f 0.11 
I.. 

*.. --. 
I. 

u ... .-. 
0.30 f 0.11 

I.. 

I. 

0.90 f 0.40 

0.41 f 0.30 

-0.16 f 0.a 

... 
I.. 

I- 

6 
-0.16 f 0.49 
0.m 4 0.10 
0.12 f 0.71 

... 

0.002 0.014 
0.003 f 0.014 
0.001 f 0.014 
0.961 * O m 4  
0.001 t 0.014 

0.m f 0.016 
0.m t a014 

- 
I- -- 

0.006 f 0.014 
I- --- 

0.001 f o.ol2 ... 
I- -.. 

0.008 f 0.018 ... 
10 

0.001 f 6.012 
0.590 f 0.016 
0.0gB f 0.41 

1 0  1 0  =O U 

0.m t 0.008 
0.001 fO.008 

-0.001 f 0.aM 
0.m f 0.002 

-0.002 f a009 
0.m f 0.003 
0.010 f 0.028 
0.002 f 0.001 

0.021 f 0.m 
0.041 foal6 
0.008 f 0.008 
0.- f 0.008 
0.016 f 0.010 
0.030 f 0.001 
0.284 4 0 4 m  
0.018 f o m  

0 9 
-0.002 a 0.009 

0.010 f 0.020 
0.001 f 0.m 

0.008 f 0.008 
0.480 f 0.080 
0.m f 0.19 

0.m a 0.m 
0.001 *o.m 
0.001 f om 
0.m f 0.018 
0.001. 0.001 
0.029 f 0.011 
0.m f om 

-0.001 f am 
0.m 4 0.m 
0.001 t0.m 

-0.ooo f 0.001 
0.m f 0.m 
0.008 f 0.013 
0.m f 0.m 
o.OO0 f 0.008 

-0.m t om 
4.009 f 0.010 
-O.m f 0.008 
0.m 4 0.018 

0.008 f 0.003 
0.m f 0.m 
0.008 f 0.m 
6.62 f LBO 

0.026 fO.068 
3.72 a 1.30 
1.m f1.W 

0.011 f 0.008 
0.m f 0.041 
0.m f 0.m 
0.062 L 0.02 
0.014 f 0.m 
0.007 f 0.028 
0.001 ao.oo( 
0.004 f oml 
0.003 f 0.001 
0.m f 0.m 
0.009 4 om4 
0.m t 0.014 

I I 
4.003 f 0.010 

0.040 f 0.008 
0.003 t 0.018 

o.Oo0 f 0.009 
6.46 f 0.20 
O M  f 3.0 

=O 

GrouLl 
ocv6 

6.0 * 2.8 
6.1 f 2.4 
6.2 f 2.4 
6.7 f 2.4 
4.3 f 2.0 
6.1 f 2.2 
4.6 .f 20 
6.1 f 2 4  

8 
4.3 f 2.0 
6.4 f 2.8 
6.1 f 1.4 

sa a 0.8 

a.0 f 1.4 
2.2 f l.P 

7.6 3.4 
1.4 4 0.8 
4.1 4 2.0 
3.1 f 1.4 

10.0 4 4.0 
4.9 f'l.4 
4.6 i I.¶ 
4.6 f 1.¶ 
7.4 f 1.1 
6.6 t 1.6 
6.0 f 2.2 
4.7 t O . 8  
4.7 f 4.4 
8.4 f 0.0 
4.6 f 1.2 
6.9 f 1.6 

19 
g.6 1.2 
7.4 f 1.7 
4.4 f 4.1 

7.9 f 1.0 
8.9 t 2.0 
6.2 f 1.6 
7.1 f 1.6 
6.1 f 1.4 
6.4 f 1.6 
7.9 f 1.8 
6.9 f 1.6 

8 
6.1 a 1.8 
8.9 a 2.0 
7.4 f 2.0 

1.4 f O . 8  
2.6 f 0.8 
4.3 f 0.8 
4.6 f 1.2. 
1.0 f 0.6 
4.1 f0.8 
4.9 f 1.0 

13.3 f 3.0 
2.7 f 1.0 

8.3 f 1.0 
7.4 t 1.1 
6.6 i 1.0 
4.4 t 1.2 
2.9 f 0.0 
4.3 f 1.4 

. 6.0 f 1.0 
1.8 f Ob 
6.1 f 1.0 

3.) f 1.0 

19 
s.7 f 1.0 
7.4 a 1.1 
4.1 f 6.7 
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TABLE E-XXI 

ATMOSPHERIC*RADIOAM EFFLUENT TOTAL FOR 1978 

0 I TA-2 
TA-3 
TA-9 
TA-15 . 
TA-21 
TA-33 
TA-35 

TA-46 
TA-48 
TA-50 
TA-53 
TA-M 
TA-55 

TA-43 e 

--I 

58.3 
--- 

100 
2.6 

72 
17 780 

676 

--- - 0  I 

c3 
.I 

1.9 
17.4 

I-- 

e.. 

--I 

111 

--I 

0.026 
0.40 

. Q  

'Mixed fission products. 
T h e  half-lives of W, UN, and "0 range h m  about 2 to 20 minutes, 80 these nuclides decay 

rapidly. . tl I 
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T-LE E-XXII 

I' euALrry OF EFFLUENTS FROM 
LIQUID RADIOACTIVE WASTE TREATMENT PLANTS 

Waste Treatment Plant Location 
TA-60 TA-21 

Activity Average ACtiVity Average 

'i I 

Concentration Released Concentration Radioactive bleared 
11. ! 

I;' - 

I!:. 
I 

I S O t O p e s  (mCi) (rwm (ma)  (rCdml) 

I =Pu 4.05 0.099 x lo-' 0.313 0.1ox lo-' 
0.072 x lo-' 1.83 ' ' 0.045 x lo-' 0.223 
0.738 x lo-' 

=Pu 
"'Am 1.73. 0.043 x lo-' 2.30 
"Sr 2.64 0.065 x lo-' 0.026 0.008 x lo-' 
%r 10.4 2.57 X lo-' 0.10 0.321 x lo-' 
'H 12 300 0.30 x 10-1 1780 0.57 x 10" 
'"CS 317 0.78 x lo-' 1.40 0.045 x 

176 grams 4.34 x lo-' mg/l 10.8 grams 3.46 X lo-' mg/l U-Total 

I 
I 
I 
I 
I 
I 
I 

Nonradioactive 
Constituents 

Cd' 
Ca 
c1 
C i  
CU' 
F 
H% 
Mg 
Na 
PW 
Zn' 
CN 
COD' 
NO, (N) 
PO. 
TDS 
PH' 
Total 
Effluent 
Volume 

Average 
Concentration 

(mgll) 

0.003 
26.0 
48.4 
0.04 
0.27 
3.8 
0.009 
1.4 

0.044 
0.46 
0.04 

354 

51 
90 

1345 
0.44 

6.8-12.3 

4.058 x 10'1 

0.06 
10.1 
70.5 
0.49 . 
0.11 

0.002 
2.0 

0.064 
0.26 

'345 

1650 

--I 

73 
423 

5440 
1.96 

6.3-13.1 

. 3.118 X 1.0'1 

I 

aConstituents regulated by NPDES permit. 
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TABLE 

ESTIMATED CONCENTICATIONS OF TOMC ELEMENTS 
AEROSOLIZED BY DYNAMIC EXPEMMENTS 

1978 Percent concentradon Applicable 
Annual Avg. 

TotOlUsage Amomolbd (ntdm8) St.ndad 
4lrm 8 h  (ng/m') - - Element (Le) (96) 

Uranium 1371 10 0.1 0.06 9oo(r 

Be 29.4 2 0 . m  o.ooo1: lo" 

Pb 16.5 100 0.03 0.00s 1OOOo' 
(30 day avg) 

(for total heavy 
* metale,N>21) 

~~ 

'DOE Manual Chapter 0524. 
%ection 201 of the Ambient Air Quality Standards and Air Quality Control Regulations adopted 
by the New Mexico Health and Social Services Board, April 19,1974. 
'Assumed percentage aerosolization. 

I 
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TABLE E-XXIV 

No. d Sampkm 
Maximum 

I Minimum / Mean f 

I Deviation I 1 aL.ndard 

No. d Sampk 6 6 4 0 0 0 0 0 4 6 4 
Marimum . a  2 4 .  113 I-- -.. .-e -.- ... I- 93 I 8a 
Minimum 10 16 ia -I- -.. _.I ..- .e. -.- m la 41 
Mean f 
1 Z((ladml 
Kbvinuon 

I 

o i i e  m t a  m f m  --- -.- .-- -.- ..- I*- 4lt4 41111 9 6 f 6  



TABLE E-XXV 

SANITARY SEWAGE TREATMENT FACILITIES 
EFFLUENT eunLiTv SUMMARY 

TA-3 NM002(210 01s 10-84 6 6-48 
TA-9 NM0024286 ozs 1-22 0 1-16 

4-22 0 - 3-44 
21-en 8 28-10( TA-18 N M m 2 4 4  OlSl 

T A I I  NM0024262 06s 9-100 7 8-137 
"A-41 NMOOU'BI 06s 1.m 0 7-43 
TA-46 NM0014341 msi 3-1 0 1-14 
TA-48 NM(lOr14741 08s 3-26 0 I-#) 
TA-n NMW2427B mi 37-61 4 S I 4 3  

TA-16 NM0024236 03q 

ii TA-36 ... O l o s i  62 I 68 

j - 
alndividual pennib dective I/ln8 - lOnMe. 
binlie pennit, NM a)28366, with r p m t a l y  daignated outfmlb effective WlWI8. 
C B W  l imib 30 rnJt(1D-day rvg). 46 mJt (7-day awl. 
dTSS l imib 30 mg/t (20-by avg), 16 mJ1 U-day avo). 
eF-1 coliform liaib 100/100 mt for all individual pennib thrmgh 1WlMe. Startim IQ116Rll 
l imib d 1oo(y100 m l  (daily mu. .nd lOavlO0 lal (gwmelrk mean) apply only (0 ouUallO18 
(TA-3) and 068 (TA-21). 
fpH l imib not lwn than 6.0 or greater than 9.0 atandad Writ.. 
8Sea fo0tnd.a e lor change in limit M of 1Wle/r8, new limit exceeded only by outfall 068 dutiw 
m a  month. 
hNo fecal cditona limit for theno outfalb after IlWlM8. 
iFkr l imib ndd by them ouUnlb lrmn lymn duriw lut quarter when f u  a h  a m g o  
precipitation a c u d .  

1 
I 

6 
0 
1 
8 
6 
I 
0 
0 
I 
1 

7 
0 
3 
0 
6 
0 
I 
2 
1 .-- 

pllf 

Raage &resd.l 

Ne. d M o n l b r  
Obaved Mmlb 

. .  
I 

8.3-8.1 
8.7-8.8 
8.6.8.3 
8.0-10.3 
8.1-7.8 
6.0-8.4 
8.7-7.8 
6.0-73 
8.8-10.6 
8.2-8.7 

0 
0 
0 
8 
0 
0 
0 .  
0 
6 
3 



TABLE XXVI 

INDUSTRIAL meum EFFLUENT euALITy SUMMARY. 

Di-e 
CobgOW 

Power Plant 

Boiler 
Blowdown 

"rented 
Cooling 
Water 

Non-contact 
Cooling 
Water 

Radioactive 
Waste Treatment 
Plant Discharges 

High Explosives 
Waste Discharges 

Photo Waste 
Discharges 

Printed Circuit 
Board Development 
Wastes 

Acid Dip 
Tank Rinse 

Gas Cylinder 
Cleaning Waste 

No. of 
Outfalls 

6 

- 

4 

32 

23 

2 

20 

14 

1 

1 

1 

. -  
P d t  

conrtltum+ 

TSS 
Flee c1 
PH 

TSS 
Fe 
c u  
P 
PH 
TSS 
Free C1 
P 
PH 

PH 

NH3 
COD 
TSS 
Cd 
Cr 
c u  
Fe 
Pb 
Hs 
Zn 
PH 

COD 
Tss 
PH 

CN 
Ag 
PH 

COD 
cu 
Fe 
Ni 
P 
PH 

c u  
PH 

Tss 
P 
PH 

No. d 
Ikoiotlwr 

4 
0 
4 

0 
0 
2 
0 
10 

2 
0 
0 
6 

0 

0 
. o  
0 
0 
0 
1 
0 
0 
0 
0 
0 

4 
0 
1 

0 
0 
1 

0 
0 
1 
0 
0 
0 

1 
1 

0 
0 
0 

1.6.- 65 

9.6,- 11.9 
11. 

.-- 
--I 

1.8.- 42 

10.4.- 12.4 

1.3.- 1.34 

--I 

.I. 

I-- 

9.1.- 9.8 

.-. 

-.. 
-I. --. 
I-. . .-- 
1.05 
11. 

-I. 

11. 

111 .-- 
1.2.- 87 

4.8 
..- 

--- 
.I_ 

9.6 

-.- 
-I- 

1.1 -.- 
1-1 --- 
1.01 
5.3 

I-- --. --- 

F 
0 
F 

0 
0 
IC 
0 

- SC 

' 0  
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 

3d 
0 
1 

0 
0 
1 

0 
0 
0 

aSummary of reports to EPA or NPDES Permit NM0028355, which was effective starting 

bpH range limit on all outfalls is not lens than 6:O or greeter than 9.0 standard units. 
COutfalls responsible for deviations to be corrected during 1979-80 by funded project.. 
done of the 3 outfalls scheduled for funded corrective measures. 

ioiisns . 

. .  
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TABLEE-XXVII 

CHEMICAL QUALITY OF WATER IN VICINITY OF FENTON HILL 
(average of a number of analyses) 

S d m e  
Water 

No. of Stntionra 
No. of AnalyKs 

Chemical (mgli) 
SiO, 
Ca'* 
M%- 
Na- 
CQ- 
HCOi 
so, 

. CI- 
F- 
NO; 
TDS 
Hard 

PH 
Conductance mS/m 
Total U pB/l 

9 
9 

3 3 i B  
17 t 5 
3 i 0.7 

13 t 8 
O t O  

40 t 28 
2 0 i 2 3  
11 i 13 

0.4 t 0.2 
0.4 f 0.0 
143 f 45 
55 t 14 

6.7 t 1.2 
20.1 7.5 
0.9 t 0.7 

4 2 1 
4 2 1 

66f 15 
17 i 9 
3 i  1 

14 i 1 
o t o  

78 21 
9 t B  
6 i 3  

0.4 t 0.1 
0.6 i 0.3 
226 t 76 
56 i 27 

7.4 t 0.2 
24.5 i 13.7 
1.0 f 0.B 

47 t 0.7 
137 t 59 
12 t 0 

695 i 494 
o t o  

6 3 3 i  284 
32 f 3 

921 * 785 
2.9 f 0.2 
0.4 t 0 

2234 t 1646 
992 t 146 

.. 7.2.t 0.2 
984.0 i 2455.3 

1.3 t 0.1 

52 
12 
4 

1c 
0 

58 
c 1  

4 
0.B 
0.2 

114 
44 
7.2 

12.0 
1.2 

1 2 
1 2 

67 115 5 13 
26 6 4 t m  
9 6 t  1 

120 411 t 267 
0 o t o  

370 337 t 120 
5 1 2 0 t  109 
9 657 t 655 
1.2 8 t 14 
0.4 0.4 t 0 

480 2013 i 1322 
102 1 8 4 t  82 

7.8 7.8 * 0.1 
74.0 333.0 f 248.3 

co.1 1.2 0.2 

~~~~~~~ 

'Sampling locations key on Fig. 15 as follow: 

Surface Water-Locations F, J, N, Q, R, S, T, U, V. 
Water Supply-Locations JS 2-3, JS 4-5, FH-1, 4. 
Spring (Jemez Fault)-Locations JF-1, JF-5. 
Spring (Vo1canics)-Location 31. 
Abandoned Well-Location 27. 
Fenton Hill (pond fluids)--Two ponds TA-57. 

Note: f value is standard deviation of the distribution of a number of analyses. 
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APPENDIX I 

COMMENTS RECEIVED CONCERNING THE 
DRAAFT ENVIRONMEHTAL IMPACT STATEMENT DOE/EIS-0018-D 

On June 27, 1978, the Department o f  Energy (DOE) issued f o r  pub l i c  review and comnent the Draft 
Environmental Statement, DOE/EIS-0018-D t h a t  assessed the  environmental impact associated with the  
current and cont inuing a c t i v i t i e s  a t  the Los Alamos S c i e n t i f i c  Laboratory. Comnent l e t t e r s  were 
received from 15 ind iv idua ls  and organizations which are reproduced i n  t h i s  appendix. The substantlve 
concerns ra ised i n  the w r i t t e n  comments pertained to:  (1) the mission and loca t i on  of the Laboratory, 
(2) the  b io log i ca l  behavior o f  radionucl ides, (3) water supply f o r  Los Alamos, (4) waste management, 
(5) accident analysis, (6) rad io log ica l  doses and dose in te rpre ta t ions ,  (7 )  rad ioac t ive  mater iats i n  
the environment, (8) t ranspor ta t ion  o f  rad ioac t ive  mater ia ls,  and (9) add i t iona l  d e t a i l s  desired. 

These are discussed i n  Section 11 o f  t h i s  f i n a l  EIS where d i rec t i ons  are given t o  those por t ions  
o f  the t e x t  t h a t  were changed t o  accomnodate these concerns. 

Le t te rs  o f  views and comnents were received from: 

1. Mr .  Peter L. Cook, Act ing Director,  O f f i ce  o f  Federal A c t i v i t i e s ,  Uni ted States Environmental 
Protect ion Agency, Washington, DC 20460 

2. Ms. D. Feldman, 1821 Meadowview Northwest, Albuquerque, New Mexico 87104 

3. D r .  Wi l l iam H. Foege, Assistant Surgeon.Genera1 , Director,  Department o f  Health, Education 
and Welfare, Pub l ic  Health Service, Center f o r  Disease Control,  Atlanta, Georgia 30333 

4. Mr. A. W. Hamelstrom, State Conservationist, Uni ted States Department o f  Agr icul ture,  
Soi 1 Conservation Servi ce , Box 2007 , A1 buquerque , New k x i  co 87103 

5. Mr. Robert M. Hawk, Vice-Chairman, Board o f  County Comnissioners, County o f  Be rna l i l l o ,  
State of New Mexico, 620 Lomas N. W . ,  Albuquerque, New Hexico 87102 

6. Mr. Daniel Hunt, Deputy Assistant Director,  O f f i c e  o f  t ~ e . A s s l s : ~ n t ' b ( . ~ c t o r  f o r  Astronomical , 
Atmospheric, Earth, and Ocean Sciences, National Science Foundation, Washington, DC 
20550 

7. Hr. Grant W. LaPier, Prbduct Manager, The Babcock L Wilcox Company, Nuclear t la te r la ls  
Div is ion,  609 North Warren Avenue, Apollo, Pennsylvania 15613 

8. Mr. Lar ry  E. Heierot to,  Deputy Assistant Secretary, O f f i ce  o f  the  Secretary, Uni ted States 
Department of the  I n t e r i o r ,  Washington, DC 20240 

9. Mr .  Jack H. Mobley, Planning Bureau, State of New Flexico, Department o f  Finance and 
Administrat ion, State Planning Divis lon,  505 Don Gaspar Avenue, Sante Fe, 
New Nexfco 87503 

i 
I;  



10. Dr. Peter Montague, P. 0. Box 4524, Al6uquerque. New Mexico 87106 

11. Mr. Voss A Moore, Assistant Director f o r  Environmental Projects, Div is ion o f  S i te  Safety 
and Environmental Analysis, United States Nuclear Regulatory Coirmission, 
Washington, DC 20555 

12. Mr.  Donald A. Neeper, Chairman, Los Alamos Chapter, New Mexico Citizens f o r  Clean A i r  and 
Water, P. 0. Box 5, Los Alamos, New Hexico 87544 

13. Mr. Harold F. Olson, Director, State Game Comnission, State of New Hexico, Department o f  
Game and Fish, State Capitol, Santa Fe, New Mexico 87503 

14. Mr. R. Max Peterson, Deputy Chief, United States Department o f  Agriculture, Forest Service, 
P. 0. Box 2417, Washington, DC 20013 

15. Mr. Craig Simpson. War Resisters League, 201 Pine S. E,, Albuquerque, New Mexico 87106 

Copies of the l e t t e r s  received and DOE s ta f f  responses are contained i n  the fo l lowing pages of 
t h i s  section. 
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TED STATES ENVIRONLENTAL PROTECT101 
WASHINGTON. D.C. 20460 

2 6 OCT 1978 

Mr. W.H. P e d n g t m  
Mail  S t a t i m  E-201 
mu 
-t of Energy 
W W W ,  D.C. 20545 

GENCY 

OFFICE OF THE 
ADMINISTRATOR 

DearMr.  Penningtan: 

The EnvirorPnental P r o w o n  Agency (EPA) has reviewed the Departrrrent 
of Energy's draft 
Scientific Laboratory Site, Los Alarros, New Mexico (DOE/EIS-OO18-D). 

inpact statemnt (EIS) on the Irrs Alanr# 
Our 

detailed OQrmentS are enclosed. 

As a result of our review, we have identified two major amcerns w i t h  
the draft EIS. 
impacts fran activities at laboratary is inadequate. We mte that 
in the past DOE has provided health effects estimtes in their EIS's. 
H c k j e v e r ,  in  this EIS no health effects e s a t e s  are given because the 
DOE staff states that the linear dose hypathesis method does not provide 
accurate risk estimates. We feel that the Department of should 
provide EPA and the public With health effects estimates and not ju s t  
estimates of radiation doses. We suggest that DOE use any other m e w  
or model that it oonsiders mre suitable and include the results of su& 
analysis in the final EIS. 

First, EPA believes that the discussion of p&fic kalth 

In addition, we believe that.there is a lack of relevant radiation 
information in the "potential inpacts section" of the EIS. Many of the 
references used need to be -tea and EPA's praposed Federal Radiation 
Guidance on transuranics in the general envirwPrrent should be included 
in the discussian of transuranics in the'en~rorpnent. 
those docmen- ' 

~e are enclosing, 
t to this pmposed guidance for your mnvenience. 
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rn icaortlance w i t h  EPA 
have rated t h i s  draft EIs  an the fas Ahms Laboratory 2 (Insufficient 
Information) and have camrized the pmposed action IL) (Ladr of Objections). 
If you or your staff have any questions amcemhg  our oorm~ts, please 
cantact Florence Mter O f  staff (755-0770). 

and as a h t  of our review, we 

Sixmerely yours, 

Peter L. Cook 
A c t i n g  Director 
Office of Federal Activities (A-104) 

Enclosures 

EPA Camnents on DX/EIS-OO18-D 
Proposed Guidance on Dose Limi ts  
Selected Topics 
Paramwrs for Est imat ing  the uptake of Transuranic Elements 
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General Ccmnents 

There are several docLlmMts whi& we feel are perturen ' 

and include the follawing: Vmposed &&dance on Dose Limits for Persons 
Exposed to Transuranim Elanen- in  the General Erwimmm t" (especially 

t to the draft 
EIS and which 
EIS. S a w  of these -ts have been enclosed f0r infoaMtiOn 

be reviewed and used by DOE in peparixq final 

Annex 111, "The Dose and Risk to H e a l t h  Due to Inhalation and Ingestion 
of Transuranium Nuclides") and "Selected Topics: Transuranirnn Elements 
in the General EnvirOrment" (specifically pages 281-.309, "The Physiological 
Basis of Transuranic Element Dose Esthatd') .  Other docunm~e which we 
believe shauld be included in your revision of draft  EIS have been 
noted i n  our specific #mnents. 

Although it would not be e o o d c a l l y  feasible to * tearrelocate 
operation of the L m  Alarnos Laboratpry, we believe DOE is still &ligated 
under N€PA to include a ample* analysis of alternatives to the present 
faciliw. Therefore, the discussion on alternatives should amsider the 
option of termrna ' tion and the option of reloaatiun separately. 
soc i~mnan ic  as well as radiological impacts are quite different for 
these  IO alternatives fran both a ~ t i -1  and regional perspective. 
19s an -le, i n  the case of relocation, the regional impacts (both 
beneficial and a&sse) a t  the Lns Alasnos area would be very different 
fran the regional impacts at a nw location. Differenoes such as this 

EIS . 

The 

to justify a more in-depa~ analysis than presently appears in W 

Specific Ccmnents 

1. 
allms an opportunity for exposure of the public. What measures are 
being taken to assure that such exposure is not taking place? If t h i s  is 
an expos& area, why is public access a l l a d ?  The DCE shmld describe 
in the final EIS the measur- that w i l l  be taken to eliminate public 
access. 

Page 3-129: The use of Area B as a trailer/Camper starage area 

2. Page 4-42, second paragraph, 13th sentmce: "The radiation doses ' 
calculated fran this material are those in a mass of free water, since 
mst tissues are primarily water."  
h DNA or RNA'mlecules should be wnsidered-especially if the 3H is 
"tagged" on one of the nucleotides, such as Thymidine, as is often the 
case in biological experiments. 

The possibility of 314 being incorporated 

I 
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3. Page 4-42, seoaod w e ,  lines fm the bottom: The'- 
s a w t  is made that "...at a high emugh exposure, various Q p s  of 
ca~loers and possible genetic effects in later -ations may occur." 

4. Page 4-42, three lines frun the bottom: The final EIS should 
iefersnce '& staterrrent that transrmtations of genes from tr i t ium inaxporaw 

5. Page 4-42: The llwt to W last sentence is not true-tb iduction 
of m l i d  tumrs (leulcemb) and indeed s a e  solid ~ ~ K X S  has occurmd 
a t  doses as low as 15 rerrc/yr fo 30 rerrc/yr whida are,'b?cidently, the 

6.  Page 4-43, third paragraph, last sen-: The of "the 
primary effect  of sufficient quantities in the body" is obsolete. This 

implication is mt acceptable to the latest public heal* 
research and should not  be made.' see m-, 
( A t t d d t  I ) .  

7.  

function predamrna ' e." fn addition tp meding clarification, this is 
& s o l e t e e  N. Adams and N.L. Spoor, 1974. "Kidney and Bone ReIsntion 
Functions i n  the H m  Metabolisn of Phys. W. Biol .  19 (4) : 

oocrnwtation should be prwided for this statanent in the final EIS. 

hamoleculeare- t cupired tp direct radiation. 

present ~ c c ~ p a t i n n a l  limits. SW 1-026. 

implies that there is a thresh0 Id dose for CBHOer irductiosl; such an 

and Annex 111 

Page 4-44, f i f t h  paragraph, W to the last sen-: "At  the 
in h m ,  the C h e m i d  -City arrd effect 091 kidraey 

460-471. 

8. Page 4-45, f i r s t  paragraph: Reference 4-51, 1- 12, i s  dsolete. 
Thke are many other acoepeable, mre m t  references such as 1- 1 9 8  

Annex 111, or BEIR. 
wherever possible. 

9. Page 4-45, first paragraph: 
by statemnts on page 192 of D.E. Bernhardt's and.G.G. E@=' enclosed 
~echnical ~ o t e  ORPAN-76-2, entitled NParameters for Estimatiq the 
Uptake of Transuranic E l e m n t S  by Terrestrial Plants." 

10. Page 4-45, ninth line fran the bottom of the first paragraph: The 
s e n a x e  Mding w i t h  "previously thought" needs a reference to doaxrent 
the staterrrent that, "data that indicate that ingestion may contribute a 
s w t  higher fraction." 

The latest infomation should be inaorporated 

Reference 4-57 Qould be furt)rer s-tantiated 

\ 

. o  
n 
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11. 
"There is sum speculation that the small fraction of plubmim -raw. 
into Reat or plant foods may be 

Page 4-45, sixth line frun the bot- of the first pagraph: 

readily absorbed fmm the gut." 
ated 

inOrganical ly-M p1-m. M.F. Sullivan arrd A.L. Csosby, Batah 
ANwdl mrt, pp. 91-93, (1976). 

12. The follaring three references also apply to the pseceding four 
m t s :  

M. F. Sullivan, "Gastrohtestinal Absorptioll of Tramuranic E b " I t S  

M. F. Sullivan, "Gastmhtestinal Absorption E@ Retxstion of 

by Rats," May 1977, Annual Report for 1976, BNKb2100 Pt. 1. 

238m in Neo~atal Rats and swine," Feb. 1978, Annual Report - for -9 I977 
PNLP2500 Pt .  1. 

' 

M. F. Sul l ivan ,  "Absorption of Transuranic Nitrates by R a t s ,  Guinea 

Page 4-47, first and seasid sen-s, fourth paragraph: Even 

Pigs ,  and Dogs," Feb. 1978, Annual Report for 1977, pNt2500, Pt. 1. 

13. 
thargh Ref-- 4-68 and 4-69 m y  be o ~ f i e c t ,  they 
old. This may be why the quotation inplies that chranoscme aberrations 
are the only genetic effects evident in the gonads. This is not true, 
there are many other e f f e  which may occur upon expsure tD radiation. 
These effects should be evaluated in the final &IS. 

14. Page 4-47, first senmce of the last paragraph: Plutmiun-239 
should be carpred to radim-224 not radi-226. 

 year^ 

See page 36 (Section 
'3.8.1) Of EPA 520/4-77-016. 

See enclose3 docurents. 

15. Page 4-47: The paragraphs discussing plutnniun a d  radon should 
incllde s~ne discussion of Bradun's w m k  on smatic cell & z u m x m e  
changes. 
s igni f icant  ~ E W  finlmgs. 
changes in H m m s  Exposed to 239- and 2 2 2 ~ ~ "  

16. Page 4-48, f i r s t  paragraph: "Additional &qs at lollrer exposure 
levels are naw being &send." 
sentence w i t h  a citation and provide som additional informtion as to 
the results or estimates f r an  these &senrations. 

This work presents m w  infoxmation on the subject and discusses 
Brandm, W. F.,  et dl., "Scrrratic &ll Qvcrrpxme 

1976 to Sep- 30, 1977," DOE -tract NO. 
, -- 

The final EIS should subsmtiate  this 

I 
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17. Page 4-48, f i r s t  pragraph, next bo last sen-: Refmce 4-76 

the results were obtained with high levels of plutanim. Please rectify 
suggests the results are frml law doses whereas this sen- implies 

t h i s  apparent oanflict. 

18. Page 4-48, last paragraph: In the statenrent, "In conclusion, the 
present standards are well supported.. . ." please identify to .which 
Standardsyararerefeming.' . 

19. Page 4-49, second paragreh: "There is s ~ n e  Widmce of a smaller 
effect for 84ne types of ca~?ers 
dose rates . .. ." There is sare evidence of a greater effect also, Sudl 
as an inverse effect for alpha emitters. 
E.P., and Axelson, O., 1978, "Radon Daughter Cancsr in Man: Factrws in 
-sure Response Relationships." Presented at  the Health Physics 
Society Meeting, June 19-23, 1978. 

the radiation is mceived a t  law 

See Archer, V.E., Radford, 

20. 
which organ the dose to the' individual oorrespoPlds. 
the papulation dose for only Ios Alams oounty my underestimate & 

are generally based on the papulation w i t h i n  a 5 0 d l e  radius of the 
facility. From the ma;? on pages 3-61, this would incluk IlPst of sandwal 
and Sanm Fe counties and portions of BerndLillo, Rio Am-, Taos, and 
Mora counties. While inclusion of these areas may mt produoe a large 
increase i n  the population dose, it is -sary i n  order that the 
analysis give a ocmprehensive picture of the q i o n a l  inpact and assure 
that those portions of the public are included. 

21. 
the point of view expressed in this paragraph ooncerning the linear dose 
hypothesis. 
to use i n  estimating health effects arising from lcks dose and law dose 
rate  exposure of the general public. I f  the Depa3mmt of Energy wishes 
to dispute the accuracy of this mdel, that is its prerogative. 
we do not believe that this is sufficient reason to eliminate estimates 
of health effects altogether whatsoever. 
include such esthates in the final EIS. 

Page 4-53, Table 4.1.3-2: A column &add be added shaJing to 
M e r ,  calculating 

impact on the papulation of mrthem New Mexico. papulation does estimam 

Page 4-55, last paragraph: EPA does mt a t  this tine agree w i t h  

We maintain that it is currently the mst -le mdel 

Hawever ,  

EPA s-ly enoourageS 

22. 
These paragraphs each rention a different level of contamhation to 
w h i c h  accidental spi l ls  have been either cleaned up or would have to be 
cleaned up. While this information is interesting, it is confusing and 
has left out the mst p e e  'nent information. 

Page 4-82, third and fourth paragraphs and Page 4-86, third paragraph: 

The s t a w t  on p. 4-86 

. .  cl 
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which says that, follckJing a particular accident, the am-ted area 
"I.. .would probably be con-- with p l u d m  to levels above 65 
ug/m2 and would require decontamination" inplies that a level of 65 
w/m2 is a set level 
sinoe t h i s  level  of radiation has m official sanction. 
a c h  is applicable to plutonim in the V a l  envimmm t is that 
which has been pmposed by EPA.  he folbdng tbrt is ffom section 1 of 
=A's guidance (EPA report # 520/4-77-016) which is enclosed with these 
CQmWfs: 

wfri~h no action is neoessary. This is misleading 
The guiaanCe 

1. The annual alpha radiation does rate to mxbers of the 
critical segnmt of the -sed pqnrlation as +he result of 
exposure to transuranim elenwts in the general envizcment 
should not exoeed either: 

a. 1 mi l l i rad  per year to the pulnonary lung, OT 
b. 3 millirad per year to the bone. I 

2. For newly contaninat& areas, b - 1  masureS 
should be taken to minimize both residual levels and 
radiation exposures of the general public. 

those specified in paragraph one. 

reasonable period of time. 

Page 4-90, first paragraph: 

The contsol 
Keasures are aqected to result in levels well belw 

guidanoe -ti- should be achieved within a 
Ccnplianoe w i t h  the 

23. 
EIS, wfien presenting dose &Valents.fran amidents M l V i n g  loag- 
l i v e d  radioactive material, the length of time over which the dose 
equivale~e are calculated must be stated to insure canplete unders- 
of the estimate. 

24. Page 4-49, last paragraph: 

according to J. schubert h his article, "Beryllim and Berylhsis," in 
Scientific American (199 (2) : 27-33(1958) 1. Please  ref- your source 
or amend the statement. 

In this paragraph and elsehere in the 

In referring to acute beryllim poisoning, 
"ccmplete reaYveryll Qes not occult in ""IIDSt cases", 

, 
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DOE Staf f  Responses t o  EPA Comments 
on the Draf t  Environmental Impact Statement 

f o r  t he  Los Alamos S c i e n t i f i c  Laboratory 
DOE/E IS-0018-D 

General 

I n  regard t o  EPA's concern about the  d iscuss ion  of estimates of publ ic  
h e a l t h  impacts f r an  r a d i o a c t i v i t y ,  we note  the  rev is ion  of tk dis- 
cussion on page 4-62 t o  inc lude  est imates  of p robab i l i t y  ind iv idua l  
r i s k  of i n j u r y  due t o  n a t u r a l  background and the incremental proba- 
b i l i t y  of r i s k  t h e o r e t i c a l l y  a t t r i b u t a b l e  t o  Los Alamos operations.  
Also, a general  d i scuss ion  of i n t e r p r e t a t i o n  of r ad ia t ion  doses was 
included i n  sec t ion  11 (pages 11-3 and 11-4) and g ives  r i s k  f a c t o r s  
t h a t  can be used t o  a i d  i n  i n t e r p r e t a t l o n  of o the r  dose estimates 
and measurements throughout the statement.  

A number of changes were incorporated i n t o  the t e x t  a t  appropriate  
po in t s  i n  response t o  your de t a i l ed  comments, e spec ia l ly  I n  the 
s e c t i o n  on b io log ica l  behavior of radionuclides.  Responses t o  these 
de t a i l ed  comments are explained below. 

Because the opt ions of terminat ing o r  completely r e loca t ing  the 
labora tory  a r e  not  considered r e a l i s t i c a l l y  a v a i l a b l e ,  t he  discussions 
of the environmental consequences f o r  such a l t e r n a t i v e s  have been l e f t  
somewhat general  i n  scope. A more de t a i l ed  or s i te -spec i f ic  treatment 
of the labora tory  r e l o c a t i o n  a l t e r n a t i v e ( 8 )  would be so dependent on 
the myriad ava i l ab le  choices of poss ib le  r e loca t ions  sites, including 
the  var ious  mul t ip l e  sites, which would be l i k e l y  candidates  f o r  t h e  
many combinations of par t ia l  r e loca t ions  t h a t  it would be too  specu- 
l a t l v e  t o  be meaningful. While such an ana lys i s  may have merit when 
cons id er ing t h e  proper loca t ion  f o r  a ye t-to-be-s t a r t  ed f ac il i t y  
o r  p ro jec t ,  i t  would be of quest ionable  value with respect  t o  evalu- 
a t i n g  an  ongoing, multi-program f a c i l i t y  such as LASL. We bel ieve 
t h a t  the  statement does adequately address  the real is t ic  a l t e r n a t i v e s  ' 

which could be implemented wi th in  the  cons t r a in t s  of na t iona l  pol icy 
and congressional funding. 

Specif i c  

1. Routine monitoring and surveys ind ica t e  no r ad ia t ion  l e v e l s  above 
n a t u r a l  background are present  In  the  fenced t ra i le r /camper  s torage  
a rea  of Area B. 
d i r e c t  access t o  wastes.. Text was modified on page 3-136. 

Pavement i s  rout ine ly  maintained t o  prevent any 

2. The p o s s i b i l i t y  was discussed la ter  i n  the  same paragraph. 
add i t iona l  re ference  was included (4 -53A) .  

An 
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The i n t e n t  of the  statement was t o  i nd ica t e  t h a t  observable e f f e c t s  
would occur o r  r i s k s  would be higher  a t  higher  exposures. 
phrase that might have been misconstrued t o  i n d i c a t e  a threshold was 
dele ted  and two add i t iona l  re ferences  (4-54 and 4-77)  were added. 

The 

See comment No. 2 above. 

We do not  f ind  any re ference  i n  ICRP-26 t o  leukemia o r  s o l i d  tumors 
having been observed a t  dose equivalent  rates of 15-30 rerns/yr. 
However, t h e  cont rovers ia l  sentences were deleted.  

Concur. The sentence was reworded t o  r e f l e c t  frequency of e f f e c t s  
expected t o  increase  with increas ing  accumulation. 

We concur t h a t ,  under condi t ions  of continued exposure a t  the  
Maximum Plutonium Concentration (MPC) f o r  long per iods of time, t h e  
dose rate t o  the  bone appears  t o  be l imi t ing .  However, under the  
more realist ic condi t ions  of occasional exposure, t h e  t o x i c i t y  
aspe'cts are of concern. 

We cannot concur t h a t  ICRP-2 i s  obsolete  i n  t h a t  i t  has not been 
replaced and the  numerical values  are s t i l l  the  b a s i s  of severa l  
u8s. regula t ions .  The BEIR r epor t  is unsa t i s f ac to ry  because i t  
does not  d i scuss  uptake I n  quan t i t a t ive  terms. A c i t a t i o n  t o  
ICRP-i9 ( r e f .  4-67) was included. 

There are many o the r  s t u d i e s  t h a t  could be referenced here. 
a r e  not c e r t a i n  of exac t ly  what was intended by the  comment as 
our copy of the document has  no page 192. 

A new c i t a t i o n  ( r e f .  4-66) was included a t  the  appropr ia te  locat ion.  

We 

and 12. New re ferences  were added ( r e f s .  4-58A, 4-58B, and 4-58C). 

Two new paragraphs and two new references  ( r e f s .  4-73A and 
4-73B) were added on pages 4-51 and 4-52. 

The l i m i t s  f o r  239Pu2~gre derived by b io log ica l  comparison 
with $ 9 ~  results of Ra exposures. The more recent  da t a  
from 
confirm the  o r i g i n a l  comparisons with Ra. The sentence 
was modified t o  include both radium isotopes.  

Ra adminis t ra t ions  have been u j ~ %  t o  extend and 

A br ie f  summary of Brandon's work and a c i t a t i o n  ( r e f .  4-73C)' 
was added on page 4-52. 
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16. A summary of more recent  r e s u l t s  from the  continuing s tud ie s  
a t  P a c i f i c  Northwest I abora to r i e s  and a c i t a t i o n  ( r e f .  4-75A) 
was added on page 4-52. 

17. Reference 4-76 is  s u b t i t l e d  "Summary and Speculat ive In te rpre ta -  
t i o n  Rela t ive  t o  Exposure Limi ts . "  The paper uses cancer 
Incidence r e s u l t i n g  from r e l a t i v e l y  high doses,  compared t o  
those used i n  e s t ab l i sh ing  l i m i t s ,  and speculated on e f f e c t s  
a t  lower doses. 

18. Sentence modified t o  make clear that the conclusion was i n  ' 
f a c t  r e f e r r i n g  t o  t h e  preceding severa l  pages 'of d i scuss ion  
on plutonium. 

19. Sentence revised t o  ind ica t e  lack  of consis tency i n  cu r ren t  
in f  orma t ion. 

20. Table 4.1.3-2 was updated and ind ica t ion  of type of dose 
included. 
q u a n t i t a t i v e l y  t h e  l a c k  of Importance of doses t h e o r e t i c a l l y  
ca l cu lab le  f o r  populations ou t s ide  Los Alamos County. 

A new paragraph was added on page 4-59 t o  i n d i c a t e  

21. A paragraph was added on page 4-62, which ind ica t e s  values  
f o r  p robab i l i t y  of i n j u r y  based on ICRP r i s k  fac tors .  
cussion and compilation of r i s k  f a c t o r s  was included i n  
s e c t i o n  11 t o  a i d  I n  I n t e r p r e t a t i o n  of o ther  r ad ia t ion  doses 
included i n  the  statement.  

A dis-  

I 

22. Discussions of pas t  cleanup p rac t i ces  have been re ta ined  as 
Important facts. The discussioii  of p o t e n t i a l  s o i l  contamina- 
t i o n  from an explosion accident  (pages 4-98 and 4-99) has . 
been revised t o  inc lude  t h e  proposed EPA guidance and its 
impl ica t ion  f o r  t he  ex ten t  of p o t e n t i a l  contamination t h a t  
might re qu i  re cleanup 

23. Text and t a b l e s  a t  var ious  loca t ions  i n  the  statement have 
been c l a r i f i e d  t o  ind ica t e  whether annual doses o r  dose 
commitments are being discussed. 

24. The statement i s  believed t o  be cor rec t .  A new c i t a t i o n  
( r e f .  4-96A) was added on page 4-54. 

' [ j  
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TO: U. S. Department of Energy 
Mail Station E 201 GNT 
Washington, D. C. 20545 

Att: W. H. Pennington 

DATE: August 9, 1978 

SUBJECT: Kmiew of S.41 No.: 79 07 1 014 

f 

RTVI t  k 9('11O\ ( J \  IWJI (1 TITLF.: Los Alamos Scientific Laboratory Site 
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4pptiL.nl U. S. Department of Energy 
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I.rJcral Apcnry: Federal Energy Administration 

I d r r a l  Prcigrarn -rltic:State Energy Conservation Program 

- 

I I I.cdcral C a l r b g  ~u.: 80001 

O !  
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JUDI ROSS 
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State 01 NW Mexico 

DEPARTMENT OF FINANCE AND ADMINISTRATION 

State Planning Division 
505 Don Gaspar Avenue 

- 0  
. .I 1 

Coordination Bureau (505) 827-2073 I 

8 Planning Bureau (505) 827-5191 

Mr. W. H. Pennington 
Mail S t a t i o n  E-201, GTN 
Department of Energy 
Washington, D. C. 20545 

Santa Fe, New Mexico 87503 , 4 
August 9,  1978 

Reference: DOE/EIS-0018-D, Los Alamos S c i e n t i f i c  Laboratory S i t e ,  
LOS Almos ,  N. M.; SA1 179-07-1-014 

I 
Dear M r .  Pennington: 

The following a r e  our cbmments on the  referenced document: 

. The r epor t  c l e a r l y  s t a t e s  t h a t  r ad ioac t ive  e f f l u e n t s  a r e  re leased  , 
i n t o  the  environment; however, ve are assured i n  the  r epor t  t h a t  
"...it is  clear t h a t  n e i t h e r  t h e  d i r e c t  atmospheric releases nor 
any  poss ib l e  pathways r e s u l t i n g  from release of l i q u i d  e f f l u e n t s  
have any s i g n i f i c a n t  impact." pages 4-56. We urge DOE and L4SL - 
t o  continue every e f f o r t  t o  reduce r ad ioac t ive  e f f l u e n t  r e l e a s e  
wherever poss ib le .  

. Sect ion 4.2 covers  P o t e n t i a l  Impacts of Accidents but f a i l s  t o  . 
d i scuss  poss ib l e  c o s t s  of clean-up a c t i v i t y  i n  event of such 
acc iden t s .  For i n s t ance ,  how much would i t  cos t  t o  decontaminate 
a 650'acre area such as t he  one discussed on pages 4-86? We deem 
i t  advisable  t o  d i s c u s s  these c o s t s  and poss ib l e  length  of t i m e  
t o  c lean  up contaminated areas. 

. I n  s e c t i o n  3.2.6 Transpor ta t ion ,  some discuss ion  of t he  Los Alamos 
Airpor t  is  provided. Are t h e r e  any shipments of r ad ioac t ive  
m a t e r i a l s  t ranspor ted  by a i r c r a f t  t o  or from t h i s  a i r p o r t ?  

We have s u b m i t t e d  t he  document t o  the  following s t a t e  agencies  for 
rev iev :  t h e  Department of Energy 6 Minerals., t h e  Department of Health 
d Environment, t h e  Department of Natural  Resources, and t h e  S t a t e  
Geologist .  You vi11 f ind  Energy L Minerals Department's comments 
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Mr. W .  H .  Pennington 
August 9 ,  1978 

attached. 
d irec t ly  . The other agencies w i l l  f i l e  the ir  reviews with you 

Thank you for the opportunity to  review t h i s  DEIS. 

Sincerely,  

Jack M .  Mobley 
Planning Burea; 

JMM: rr 

Attachment 



1-16 STATE OF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 
OFFICE OF THE SECRETARY 

JERRY APODACA 
ODVLaNm 

NICK FRANKLIN 
m m 1  

August 8, 1978 

Ms. Kate Wickes 
Planning Bureau 
State Planning Division 
Department of Finance and Administration 

. 505 Don Gaspar Avenue 
Santa Fe, NM 87503 

Dear Hs. Wickes: 

Thank you for giving the Energy and Minerals Department an opportunity 
to review the Draft Environmental Impact Statement for the Los Alamos 
Scientific Laboratory Site. 
by my staff. 

I am enclosing coments which were prepared 

Some of these comments may OY may not be relevant but are based on the 
information available in the report. If you feel further information 
might be helpful, please feel free to contact me. 

Sincerely, 

NICK F 4 Secretary 
NF/cw 

Enc. 

'0 

''0 

G 
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COWESTS: LASL DRAFT EIS 

p. 1-5 - Basn ' t  t he  plutonium f a c i l i t y  a l ready  been moved? 

p. 1-5 - How is  i t  known t h a t  t he re  has  been no change in t he  chemical 
o r  radiochemical  q u a l i t y  of  water in the  main a q u i f e r ?  

The concen t r a t ion  of  Pu and o t h e r  r ad ionuc l ides  i n  t h e  sediments 
of i n t e r m i t t e n t  streams feeding  i n t o  the  R i o  Crande rhould be 
mentioned. Radia t ion  l e v e l s  above background i n  the  canyons 
should be d iscussed .  Other rad ionucl ides  such as Am, Sr and 
Cs should be mentioned i n  a d d i t i o n  t o  Pu. Gamma l e v e l s  a t  t he  
o u t f a l l  p o i n t s  should be ind ica t ed .  
may be sma l l ,  t h e r e  are c e r t a i n l y  adverse e f f e c t s .  

p. 1-5 - 

Though t h e  adverse e f f e c t s  

p. 1-5 - How were numbers given i n  Table 1-1 obta ined?  Non-routine releases 
1-6 - should be i n d i c a t e d .  Releases should be s e p a r a t e d  as t o  source.  - 

p. 1-5 - How were numbers g iven  i n  Table 2-1 obta ined?  Non-routine a i r  
1-8 releases should be ind ica t ed .  What sources  do  these  numbers inc lude?  

p. 1-7 - Withdrawal of land f o r  waste d i sposa l  s i tes  and a t  o u t f a l l  p o i n t s  
and o t h e r  contaminated land i s  an environmental  impact. 

I t  would be thought t h a t  LASL mlght look a t  a e l t  down a t  the 
uncontained r e a c t o r  s i t e  and loss of s o l i d  f i s s i o n  proaucts  cs 
wel l  as  i od ine  and gases  i n  looking a t  "worst accidents . ' '  A 
f i r e  and explos ion  i n  the  TRU s to rage  s i t e  might a l s o  b? poss ib l e .  
A t ruck  acc iden t  f o r  a t ruck  ca r ry ing  a bomb or an a i r p l a n e  crash 
i n  which the  a i r p l a n e  was ca r ry ing  plutonium should be  mentioned. 

. 

p. 1-9 - Table 1-3 o r  a s i m i l a r  Table should include' c u r i e  amounts of 
rad ionucl ides  discharged t o  s o r p t i o n  beds and t o  the  canyons. 
Subsurface d i sposa l  and r e t r i e v a b l e  s t o r a g e  should be given a s '  
s e p a r a t e  numbers. 

p.1-12 - There have been i r r e v e r s i b l e  changes i n  the  e c o l o g i c a l  p a t t e r n s  of 
the a r e a  a s  vege ta t ion  and animal popula t ions  have changed, due 
t o  su r face  water  a v a i l a b i l i t y ,  human a c t i v i t i e s ,  e t c .  

p. 2-4 - LASL i s  p r e s e n t l y  no t  involved with metil'lic vapor  l a s e r s  o r  
chemical l a s e r s .  LASL is  looking a t  fu s ion  r e a c t i o n s  i n  deuterium 
and t r i t i u m  n o t  j u s t  deuterium. 

Uranium ismaih l ) :a  h e a l t h  hazard a s  a heavy m e t a l . -  the  decay 
daughters  have hazards  as r ad ionuc l ides .  

p. 2-4 - 
p. 2-6 - Scy l l ac  i s  no  longer  being used. 

p.2-10 - Techniques t o  s e p a r a t e  t r i t i u m  gas from the  molten l i t h i l m  blanket  
! 

a r e  being thought about (no t  "developed"). 

I 
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p.2-11 - 
p.2-13 - 

p . 2 - l h  - 
p. 3-8 - 
p.  3-12 - 
p .  3-50 - 
p .  3-50 - 

p .  3-50 - 

p.3-51 - 

p.3-51 - 

p.3-55 - 

p.3-5e - 

Subterrene d r i l l  program has had few p r a c t i c a l  a p p l i c a t i o n s  so f a r .  
I t  woula n o t  appear  to  "have opened a whole new perspec t ive ."  

. 

The high energy gas  laser  f a c i l i t y  is scheduled f o r  completion 
i n  October 1983. This  f a c i l i t y  should reach  "break even." The 
f a c i l i t y  i s  going t o  exp lo re  the  p o s s i b i l i t y  of  l abora to ry  s i m u l e -  
t i o n  of weapons e f f e c t s .  

The plutonium f a c i l i t y  i s  e s s e n t i a l l y  complete.  

Cerro Toledo r h y o l i t e  a l s o  crops out  i n  the  town r i t e .  

' 

Couldn't  LASL b u i l d i n g s  be loca ted  on f a u l t s  n o t  exposed on t h C *  
s u r  f ace ? I 

Drainage from d i s t u r b e d  areas i n  Los Alamos should be d iscussed  i n  
r e l a t i o n  t o  inc reased  sediment load i n  the  Rio Crande. 

Q u a l i t y  of  water  from the  Los Alamos sewer t reatment  p l a n t s  and 
the in f luence  of t h i s  d i scharge  on water  q u a l i t y  i n  the Rio Grande 
should be d i scussed .  

Increase  i n  popula t ion  i n  the  Northern New Mexico c o r n u n i t i e s  
due t o  Laboratory employment and the  e f f e c t s  of t h i s  i nc rease  on 
Rio Crande wa te r  consumption and q u a l i t y  should be i n d i c a t e d .  

Has iaprovement of t he  Los Alamos t rea tment  f a c i l i t i e s  occur red .  
(August 1976 is two yea r s  ago) .  

Ee iss ions  t o  the  atmosphere of CO , NO, , S02, e t c . ,  can be ca l cu la t ed  
€or  the b o i l e r  p l a n t s ,  from the number of c a r s  employees use i n  
g e t t i n g  t o  work and d i s t ance  eioployees t r a v e l ,  from any heavy 
equipnent and o t h e r  l abora to ry  v e h i c l e s  used ,  from the  chemicals 
and t h e i r  amounts purchased by the  l a b o r a t o r y ,  from the-amount  of 
n a t u r a l  gas used f o r  space h e a t i n g ,  e t c .  The major emissions a r e  
probably from commuter c a r s .  
and l i s t e d  t oge the r .  

Have the l e v e l s  of p e n e t r a t i n g  r a d i a t i o n  (be t a -and  gamma) been 
measured us ing  a PIC or s i m i l a r  instrument? Should LASL begin 
an ex tens ive  b a s e l i n e  survey t o  determine background l e v e l s ?  
How i s  i t  known t h a t  5-15% of the  t o t a l  i s  due t o  f a l l o u t ?  Has 
LASL measured Ra-226, K-40, and o t h e r  n a t u r a l l y  occur r ing  
rad ionucl ides  i n  its s o i l s  t o  ob ta in  background . leve ls  of these?.  

Gross a lpha  numbers appear t o  be s l i g h t l y  too  low. Are these  
leaching numbers or measurements " in  s i t u ? "  I n  an appendix,  how 

. t h e  measurements i n  s o i l s ,  a i r  and water  were obtained should be 
b r i e f l y  descr ibed  and compared, i f  p o s s i b l e ,  wi th  measurements 
o ther  groups have taken.  

The emissions should be d iscussed  
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p.3-72 - 
p.3-87 - 
p.3-89 - 
p.3-89 - 
'p. 3-93 - 
p.3-95 - 
p. 3-100 

p. 3-105 

p. 3-116 

p.  3-122 

p. 3-123 

p. 3-125 

p. 3-125 

p. 3-125 

"Land use i n  Los Alamos" reg ion  should be shown on map t o  i n d i c a t e  
what reg ion  t h i s  is. . 

Northern New Mexico is the  only school  above the high school  l eve l .  

m e r e  i s  a County Extension agent  and a pub l i c  l i b r a r y .  
is a l s o  a home f o r  g i r l s .  

There 

Should mention any t a x i  s e r v i c e  o r  a i d  t o  e l d e r l y .  

Has LASL done a comprehensive survey to  know how many p r e h i s t o r i c  
s i tes  are wi th in  i t s  boundaries? 

Is Puye C l i f f s  r e a l l y  under the  Nat ional  Park Service? 

Museums of Indian  l i f e ,  a r t ,  e t c . ,  inc lude :  

1. Pa lace  of the Governors 
2. The Wheelwright Museum, and s p e c i a l  shows i n  the Museum 

of Fine Arts and Folk A r t  Museum. The School of 
American Research and the  I n s t i t u t e  of 'Ame'rican Indian Arts 
have c o l l e c t i o n s .  

Transmission l i n e s  and t h e i r  r a t i n g  should be shown on a map. 

Are t h e r e  any heavy meta ls  n o t  l i s t e d  i n  Table 1-1 which a r e  
discharged? Has anything been done t o  reduce the  n i t r a t e  l e v e l ?  
When w i l l  z e ro  d ischarge  occur? How a r e  contaminants i n  discharge 
monitored? What are the sampling e r r o r s ?  Are gama  l e v e l s  above 
background a t  t he  d ischarge  ( o u t f a l l )  po in t s?  Fhat a r e  the gross 
alpha l e v e l s  i n  s o i l s  a t  the  o u t f a l l ?  Do rad ionucl ides  not  t r ea t ed  
for, e v e r  e n t e r  the waste water  t reatment  system? What r ad ioac t ive  
e f f l u e n t s  have been emi t ted  from the Omega West Reactor i n  non- 
rou t ine  cool ing  water  blow down? Does the  meson f a c i l i t y  eve r  have 
rad ionucl ides  i n  l i q u i d  d ischarges?  Are the re  o the r  l i q u i d  
discharges not  mentioned i n  the  DEIS which have occurred? 
happens t o  cool ing  water  blow d o n  f o r  the power p l a n t ?  What 
contaminants has  t h i s  cool ing  water  contained? 

The types and loca t ions  of t he  91 discharges should be l i s t e d  
and descr ibed.  

What 

I s n f t  i t  10 n C i / g m  gross&? 3 .  

What i s  meant by "low amounts" of r ad ioac t ive  contamination? 

Is e i t h e r  i n t e r n a l  or e x t e r n a l  cor ros ion  occur r ing  f o r  any of the 
55 ga l lon  or 30 ga l lon  drums i n  r e t r i e v a b l e  s to rage?  

What s p e c i f i c  s a f e t y  measures a r e  taken i n  t r a n s p o r t a t i o n  of w a s t e s  
t o  the b u r i a l  s i t e ?  Are'swipe t e s t s  taken of the outs ide  of drums 
be fore  t r a n s p o r t  ? 
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p. 3-126 What prevents  contaminat ion of the waste d e l i v e r y  t rucks?  

s i t e  prevented? What p r o t e c t i o n s  are given t o  workers a t  the  
d i sposa l  s i t e ?  How c l o s e  are d i s p o s a l  areas t o  the  edge of the  
mesas? Are any d i s p o s a l  areas loca ted  i n  t u f f  which con ta ins  
cool ing  f r a c t u r e s ?  

. How i s  t h i s  monitored? How is  blowing of wastes from the  d i sposa l  

p.3-127 Can p l a n t  r o o t s  penetrate i n t o  the  waste m a t e r i a l  zone? How 
long does a s i t e  have bare  s o i l  be fo re  p l a n t s  are e s t a b l i s h e d ?  
What i s  the  ra te  o f  su r face  e ros ion?  Do animals which d i s t u r b  
Boi l  such as coyotes  and gophers l i v e  i n  the  waste a r e a s ?  Can 

What w i l l  be the c u r i e  amount of r ad ionuc l ides  disposed of  when 
Mesita d e l  Busy is f u l l ?  How w i l l  t h e  hazard presented  by t h i s  
s i t e  decrease  wi th  t ime? (One way of showing t h i s  would be t o  
show f o r  each 100 y e a r  i n t e r v a l  the  amount of d i l u t i o n  water  
which would be r e q u i r e d  t o  achieve HpC's); How do the hazards  
a t  o t h e r  s i tes  decrease  w i t h  time? 

. migra t ion  of  r ad ionuc l ides  occur  i n  the  t u f f  cool ing  j o i n t s ?  
' 

p.3-127 

p. 3-128 

p .  3-128 

p. 3-128 

p. 3-129 

p.  3-130 

p .  3-130 
p. 3-131 

p. 3-130 

p.  3-134 

How w i l l  the  cor ruga ted  metal  p ipe  s e c t i o n s  be removed when a 
TRU d i s p o s a l  f a c i l i t y  i s  ready t o  handle  r e t r i e v a b l y  s t o r e d  
waste? What hazards  w i l l  r e t r i e v a l  of a l l  r e t r i e v a b l e  wastes  
p re sen t?  S ince  wastes a r e  s t o r e d  f o r  only 20 yea r s  and s t o r a g e  
was s t a r t e d  i n  1972, what happens i f  a f a c i l i t y  f o r  d i s p o s a l  is  
no t  avai  l e b l e  by 1992? 

Is t he re  any evidence of seepage along any of t he  c l i f f  f aces  of 
any of the  mesa d i s p o s a l  s i t e s ?  

How does " spec ia l  containment" r e s t r i c t  t r i t i u m  movement? 

What happens t o  t h e  ra te  of e ros ion  i f  t h e  amount of r a i n f a l l  
i nc reases?  

Is i t  p o s s i b l e  t h a t  t h e r e  are any unknown waste d i s p o s a l  s i t e s ?  

Is t he re  any ev idence  of movement of r ad ionuc l ides  from p i t s  and 
s orp  t i on beds ? 

I f  S r ;  Am, and U are p resen t  o t h e r  r ad ionuc l ides  would a l s o  be 
expected t o  be p r e s e n t  such :a s  1-129 and Np. 
rad ionucl ides  ( n o t  j u s t  f i s s i o n  products .  and a c t i v a t i o n  products )  
should be given and ingrowth of o t h e r  r ad ionuc l ides  d iscussed .  
For example, uranium-238 has  a long h a l f  l i f e  wi th  t o x i c  daughters  
such as Th-230 and Ra-226. 

I f  no records  were k e p t ,  what a r e  the  e r r o r s  a s soc ia t ed  with 
th i s t a b  l e ?  

A complete l i s t  of 

What i s  planned f o r  c leanup of the  s e p t i c  tanks? 
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p . 3-'136 

p. 3-136 

p. 3-136 

p. 3-136 

p. 3-137 

p .  3-137 

What i s  planned f o r  cleanup of t h e  8odium conta in ing  tanks? 

How many c u r i e s  of a c t i v a t i o n  products  vould be expected in  
the ves se l ?  How are the  long-l ived products  prevented . 
from migrat ing? 

Why a r e n ' t  some of the hazardous chemical wastes inc ine ra t ed  
so they would n o t  need b u r i a l ?  A r e  t hese  wastes eve r  
contaminated wi th  rad ionucl ides?  What w i l l  happen t o  these  
hazardous chemical wastes i n  f u t u r e  years?  

How many f a c i l i t i e s  no t  i n  a c t i v e  use  are contaminated? To 
what e x t e n t  are they contaminated? What w i l l  be done with the 
land having su r face  contamination of U-238? How many acres  
a r e  known t o  have su r face  s o i l s  having gross a lpha ,  gross beta  
or garimra l e v e l s  above backgr.ound ou t s ide  the  d i sposa l  a r eas?  
What was done t o  decontaminate & i d  Canyon and the a rea  behind 
the Los Alamos Inn? What more needs t o  be done t o  reduce 
contamination t o  background? W i l l  any o t h e r  of t h e  Los Alamos 
canyons having rad ionucl ide  contaminat ion be cleaned up? Vhat 
l eve l  of contamination vi11 these  be cleaned up I t & ?  IS there  
any evidence t h a t  su r f ace  contaminat ion i s  p resen t  a t  any of 
the b u r i a l  s i t e s ?  What i s  being done about t h i s  problem. Have 
a l l  s i t es  been monitored f o r  s u r f a c e  contamination? Have a l l  
s i t e s  been monitored f o r  subsur face  rad ionucl ide  migrat ion? 
What does t h i s  monitoring i n d i c a t e ?  What w i l l  be done with the 
contaminated i n c i n e r a t o r  and i t s  s i t e s f i d  a s soc ia t ed  contaminated 
wastes? H o w  w i l l  bu i ld ings  and Contaminated s o i l s  be decontam- 
ina ted?  

Non-routine r e l e a s e s  of gaseous e f f l u e n t s  i n  the l as t  ten years  
should be l i s t e d ,  t h e i r  c u r i e  amounts given and t h e i r  f a t e  
discussed.  

How w i l l  equipment be decontaminated? 

How a re  the  r e l e a s e s  "monitored?" What a r e  the  sampling e r r o r s ?  
Is carbon r e l eased?  Is Kr r e l eased?  Since HEPA f i l t e r s  do no t  remove 
gases ,  what gases- a r e  release-d 
What i s  r e l eased  from the r e a c t o r ?  For gaseous and p a r t i c u l a t e  
en i s s ions  t o  the atmosphere each source should be l i s t e d  and the 
quan t i ty  of each contaminate l i s t e d .  The s t a c k  he igh t ,  diameter ,  
gas temperature ,  and concent ra t ion  i n  ppm of each p o l l u t a n t  
should be given. 
included,  
enough t o  assume f l a t  t e r r a i n ) .  
i n t o  the  loca t ion  of ambient monitors .  

. from the va r ious  f a c i l i t i e s ?  

Modeling of p o l l u t a n t  d i spe r s ion  should be 
(while the  t e r r a i n  i s  rugged, s t ack  he igh t  may be low 

Th i s ,  i n  t u r n ,  should be t i e d  

General - Does the Omega West Reactor meet NRC l i cens ing  requirements? 

General - More information on q u a l i t y  c 'ontrol i s  needed. 
example, how does LASL know t h a t  explos ives  don ' t  ge t  i n t o  conbust ible  
vaste? How i s  "hot mater ia l ' '  prevented in the IOU l e v e l  w a s t e ?  

For 



Commevcs: LASL DRAFT EIS 1-22 

p .  3-139 

p.  3-140 

p .  3-1Q 

p .  3- 147 

p.  4-5 

p. 4-5 

p.  4-8 

Is every p i ece  of waste taken t o  the  r a d i o a c t i v e  dump monitored? 
How accura t e  are monitor ing devices? Haw w e l l  doesLASLeven now 
know C i  amounts i n  s t o r a g e ?  Is any thought being given t o  s e p a r a t i n g  , 

long-lived radionuclides f r o n  shor t - l i ved  ones? What is  the  
p o s s i b i l i t y  t h a t  r a d i o a c t i v e  m a t e r i a l  f i n d s  i t s  way i n t o  t h e  county 
dump? Do employees e v e r  take  contaminated equipment? What i s  the  
l e v e l  of contamination on equipment which goes to  salvage? 
times have contaminated employees "tracked" r a d i o a c t i v i t y  i n t o  the 
town s i t e ?  
r a d i o a c t i v i t y ?  How are l eaks  in the  sewer de tec ted?  What i s  done 
when a leak  i n  the  sewer occurs? What is done with spent  r e a c t o r  
and c r i t i c a l  assembly fuel! H o w  is t h i s  ma te r i a l  t r anspor t ed  f o r  
s to rage  and/or reprocess ing?  How are o t h e r  r a d i o a c t i v e  ma te r i a l a  t rans-  
ported t o  Los Alamos? 

H o w  many 

What i s  be ing  done t o d e t e c t s p i l l s  and prevent  spread  of 

What type of badges are used? Are OSHA i n spec t ions  c a r r i e d  on? Are 
ou t s ide  consu l t an t s  asked t o  review s tandard  opera t ing  procedures? 
What'types of a c c i d e n t s  have occurred? 
s i m i l a r  a c c i d e n t s ? .  How o f t e n  i s  lung count ing and u r i n a l y s i s  performed 
on employees working i n  the Plutonium Reprocessing F a c i t i y  I e t c .  
Do LASL employee checks meet NRC r e g u l a t i o n s  f o r  workers i n  uranium 
m i l l s ,  r e a c t o r s ,  e t c . ?  

What i s  being done t o  prevent  

Sources of gamma r a d i a t i o n  a t  LASL should be l i s t e d  and i t  should be 
shown t h a t  the l o c a t i o n  of the TLD s t a t i o n s  i s  reasonable .  Gama 
surveys of the  canyons, waste d i sposa l  areas, fence l i n e  and ind iv idua l  
s i t e s  'should be conducted r o u t i n e l y  wi th  a PIC o r  similar ins t rument  
t o  d e t e c t  any i n c r e a s e  i n  g a m a  l e v e l s ,  Surface s o i l a L l e v e l s  should 
be checked. Sources of r a d i o a c t i v e  p a r t i c u l a t e  should be given and i t  
shduld be shown by modeling t h a t  the a i r  sampling network i s  s u i t a b l y  
loca ted .  

How were the su r face  water  run-off sample s i tes  se l ec t ed?  Why i s n ' t  
t he re  a su r face  water  sampling s t a t i o n  i n  Ancho and Canyon d e l  Buey? 
Shouldn't  su r f ace  water  si tes a l s o  inc lude  sediment sampling? H o w  
were ground water  s i tes  s e l e c t e d ?  Were any s p e c i a l  wells d r i l l e d ?  

From the BP I D  d a t a ,  what is the  maximum amount of r ad ioac t ive  m a t e r i a l s  
which could have gone t o  the  waste d i s p o s a l  a r e a s  s ince  the  BP I D  
system has been i n  ope ra t ion?  Thio should be given .as t o  each rad io-  
nuc l ide  i n  C i  amounts and compared wi th  the  LASL repor ted  numbers f o r  
t h e  d i sposa l  s i t e s .  . *  

Does F pose a problem f o r  dr inking  water?  
i n  the  wel l s  i n  the  Los Alamos F ie ld?  What were the l e v e l s  of n i t r a t e s ?  
Kon-routine e f f l u e n t  releases should be descr ibed .  

What l e v e l s  of Pu were found 

What is the t i m e  frame f o r  upgrading water  t reatment? Is the money 
a v a i l a b l e ?  What w i l l  happen to  the evaporated t r i t i u m ?  
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p.4-13 

p.4-14 

p.4-14 

p.4-18 

p.4-16 

p.4-18 

p. 6-25 

p.4-25 

p.4-28 

p. 4-28 

p.4-28 

p .  4-29 

p.4-37 

p.4-55 

p.4-55 

p.4-56 

p. 4-56 

Why has  the  %I concent ra t ion  i n  Pueblo increased?  

Wasn't some of the  Pu contaminated r o i l  i n  Acid Canyon removed? 

Are t h e r e  any p lans  f o r  c leaning  up Acid-Pueblo p a r t i c u l a r l y  
a t  t he  2.56 km d i s t ance?  Is Acid Pueblo open t o  the  pub l i c?  

What i s  the  l e v e l  of ex tena l  g a m a  r a d i a t i o n  a t  t he  l?P ou t  f a l l ?  

How many c u r i e s  has  the ope ra t ion  o f  r e a c t o r s  i n  Los Alamos canyon 
con t r ibu ted  t o  r a d i o a c t i v i t y  i n  the  canyon? 

What a r e  the  measurement e r r o r s ?  

What a r e  su r face  e x t e r n a l  gamma measurements i n  'Mortandad' 

When the r ad ionuc l id to  go i n t o  the  perched water  i n  Mortandad what 
happens? I f  t h e r e  i s  downward movement i n  the  t u f f  could these 
r ad ionuc l ides  reach the main a q u i f e r ?  What would be the maximum 
concen t r a t ions  expected i n  t h i s  a q u i f e r ?  

What d a t a  i s  a v a i l a b l e  t o  i n d i c a t e  a q u i f e r s  i n  t h e  Puye Conglomerate 
conta in  no rad ionucl ides  t h a t  can be a t t r i b u t e d  t o  t h e r e l e a s e s  of 
i n d u s t r i a l  e f f l u e n t s ?  
these  va r ious  a q u i f e r s  and s p r i n g s  f o r  these  ( i . e .  one a t  Totavi  and 
one i n  Pueblo Canyon). 

N i t r a t e  d a t a  and C s  d a t a  should be given f o r  

H o w  a r e  bery l l ium emissions monitored? How were the  l e v e l s  of NOx 
i n  the power p i a n t  e f f l u e n t  ob ta ined?  
measured t h i s  e f f l u e n t  a l s o ;  i f  n o t ,  why n o t ?  

These appear low. Has EIA 

What fut11- improvements i n  e f f l u e n t  c o n t r o l s  a r e  planned? ( a r e  
these  a i l  d i scussed  on p. 4-29?) 

S ince  monitor ing is on a long-term bas is ,  how a r e  sudden unexpected 
r e  l e a s e s  de t ec t ed?  

How maqy Kg 
experiments  during the h i s t o r y  of U S L ?  

of bery l l ium and mercury have been used i n  dynamic 

What do TLD's read near  LAIIPF? 

What hazard t o  the p u b l i c  does the  U-238 depos i ted  on the ground 
p resen t  a f t e r  hundreds of year8 when the uranium daughters  a r e  p re sen t?  

What dose t o  r e s i d e n t s  d id  the  22,000 C i  r e l e a s e  of t r i t i u m  give? 

What - a re  the  neutron emissions from the r e a c t o r ,  c r i t i c a l  assemblies ,  ' 

Van de Craaf 
r e p r e s e n t ?  

and Meson f a c i l i t y ?  What hazards  do these emissions 



1-24 Comments: LASL DRAFT EIS 
0 
n 

p. 4-56 
4-68 

p.4-56 

. p.4-56 

p. 4-56 

p .  4-62 

p .  4-68 

p. 4-68 

p .  4-6e 

p.4-76 

p.  6-77 

p.6-83 

p. 4-86 

p.4-a6 

Has the Cs i n  dee r  had any observabl;  e f f e c t  on t h e d e e r  ( i . e .  observable  
tumors, e t c . ) ?  Do rodents  show any adverse  e f f e c t s ?  

What e x t e r n a l  r a d i a t i o n  doses are the  w o r k e r s a t  LAHPFand P a j a r i t o  
s i t e  r ece iv ing?  
F a c i l i t y  r e c e i v e ?  Have t h e r e  eve r  been any cages of Be poisoning? 
How many workers have been k i l l e d  i n  c r i t i c a l i t y  acc iden t s?  
many cases  have s p e c i a l  procedures  been necessary  t o  decontaminate 
workers? Have . there  eve r  been any d e a t h s  due t o  handl ing explosives? 
(workers and non-workers 1. 

What e x t e r n a l  doses  do workers a t  the  Plutonium 

I n  how 

A r e  t he re  any exp los ives  a v a i l a b l e  t o  the  p u b l i c  i n  o ld  s i tes  now 
open t o  t h e  pub l i c?  

Has p l a n t  uptake of rad ionucl ides  been observed i n  p l a n t s  growing on 
o ld  b u r i a l  s i t e s ?  Do p l a n t s  r e s p i r e  t r i t i u m ?  

H o w  does LASL i n t end  t o  p r o t e c t  i t s  d i s p o s a l  a r e a s  from dis turbance  
f o r  the t i m e s  necessary  f o r  the  r ad ionuc l ides  t o  decay? What i s  the 
time frame f o r  c l ean  up of contaminated s i t e s  not  loca ted  i n  
d i sposa l  a r e a s ?  What long-tenn monitor ing of d i sposa l  s i tes  i s  . 
planned? 

H w  d i d  Sr d i s t r i b u t e  i n . t h e  s o i l s .  What l e v e l s  of S r  do the deer  
have? What l e v e l s  of Sr  do rodents  have i n  t h e i r  bones? Have 
zadibnuclides a f f e c t e d  micro organisms i n  the s o i l s  i n  the  canyons? 

Even 
t h a t  t h i s  d o s e ' i s  above the a l lowable  dose f o r  human occupat ional  
exposure even i n  c o n t r o l l e d  a r e a s .  

i f  9 R /y r  does n o t  cause observable  e f f e c t s  i t  should be noted 

I 

What has been the  bi 'o logical  uptake of the  o t h e r  beta-gamma e m i t t e r s  
i n  Table 4.1.1-10 and Table 4.1.1-19? 

What energy requirements  do the  workers have i n  g e t t i n g  t o  and from 
work? 

What e f f e c t  has  p u t t i n g  s a l t  on the  roads had? 

I f  s p e c i f i c  meteoro logica l  d a t a  i s  n o t  a v a i l a b l e  how w i l l  evacuat ion 
procedures be determined? 

What would happen i f  t h e r e  were a n a t u r a l  gas  explosion a t  the 
r eac to r? .  

Are the re  any wooden bui lding;  con ta in ing  t r i t i u m ,  Pu, B e ,  or 
recyc l ing  f a c i l i t i e s  which could explode r e l e a s i n g  hazardous m a t e r i a l s ?  
What would happen i f  t he re  were a f i r e  i n  the o l d  contaminated 
plutonium process ing  bu i ld ings?  

Is sabotage  p o s s i b l e  for r e a c t o r  core  m e l t  down? 

How much t r i t i u m  i s  s t o r e d  i n  Los Alamos? 
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Comments: LASL DRAFT EIS 1-25 

p.4-93 Has a f i r e  eve r  occurred i n  a glovebox conta in ing  Pu a t  the old 
plutonium s i t e ?  

What happens i f  t he re  i s  a f i r e  i n  the  HEPA f i l t e r  system a l so?  

Could there  eve r  be a Be fire i n  a hood i n  the Beryllium shop? 
What a r e  the  bags in' t he  bag f i l t e r  made ou t  of?  
i n  the beryl l ium shop poss ib l e?  
de tec ted?  

p.4-93 

p. 4-98 
Is an explosion 

How is  a hole  i n  the f i l t e r  

p.4-100 Do LASL a i r c r a f t  eve r  c a r r y  Pu? 
an a i r c r a f t  crashed i n  Albuquerque o r  Los A l k o s ?  

Only Northern New Mexico i s  loca ted  i n  Los Alamos f o r  educat ion 
open t o  the p u b l i c  above the high school  l e v e l .  

A l i s t  of the  necessary  cool ing uses  and temperatures needed should ' 

be given and a d i scuss ion  of why i n  each case a i r  cool ing ( f i n - f a n s )  
i s  not  f e a s i b l e .  

I f  so, what would happen i f  such 

p. 4-126 

p .  9-9 

General Comnents 

The EIS f o r  LASL should inc lude  the  f o l l o v i n g  information:  

1. More d e t a i l s  on the s t ack  monitor ing systems. The d e t a i l s  of monitor ing,  the 
rad ionucl ides  and t r ace  elements monitored f o r ,  the  e r r o r s  a s soc ia t ed  with 
the monitoring, and the m a t e r i a l s  e m i t t e d  from the  s t ack  and n o t  monitored 
should be included. 

-- 

2 .  Hore d e t a i l s  on t h e  de t ec t ion  of malfunct ion of HEPA f i l t e r s ,  baghouses, e t c .  
The d e t a i l s  of de t ec t ion  of channel ing around roughing and HEPA f i l t e r s ,  
holes  i n  the bags, de fec t s  i n  t r i t i u m  r e t e n t i o n  systems,  e t c . ,  should be given. 

3. On the occupat ional  .exposure . The occupat iona l  .exposure inf luences  no t  
only the worker but  may inf luence  the popula t ion  f o r  those workers who have not  
ye t  had t h e i r  ch i ldren .  Thus t he  t o p i c  of occupat ional  exposure i s  a top ic  
which should be included i n  the  EIS:. Tota l  exposure over the  l i f e t i m e  of the 
labora tory ,  ncmber of dea ths  from over-exposure , average exposure of workers 
i n  the plutonium f a c i l i t y ,  Meson f a c i l i t y  and c r i t i c a l  assembly and r e a c t o r  
f a c i l i t y  should be included along with maximum ind iv idua l  exposure f o r  
1976 and '1977. 
t o  ind iv idua l s  should be discussed.  

Measurement of both i n t e r n a l  and e x t e r n a l  r a d i a t i o n  exposure 

4. More d e t a i l s  oh contaminated bu i ld ings  not  i n  a c t i v e  use ,  t h e  p o s s i b i l i t y  f o r  
f i r e  i n  these ,  and d e t a i l s  on o t h e r  contaminated bu t  no t  used f a c i l i t i e s ,  i s  
needed. 
decontamination workers, e t c .  , should be included.  D e t a i l s  of decontamination wh-q 
the labora tory  

areas  should be included.  

Detai 1 s  on decontamination, time schedules  , poss ib l e  e f f e c t s  on 

f i n i s h e s  these  opera t ions  of the  uranium sur face  contaminated 

5 .  Wore d e t a i l s  on how LASL i n t ends  t o  s t a b i l i z e ,  main ta in ,  and monitor r ad ioac t ive  
waste d isposa l  a reas  f o r  long time per iods should be ind ica t ed .  

6 .  Nore de ta i l : :  on hazards a s soc ia t ed  wi th  removal of waste fro61 r e t r i e v a b l e  . 
s torage  and i t s  t r anspor t  from LASL should be given.  



Comments: 

p.  2-L 

p. 3-55 

p. 3-112 

p. 3-116 

p. 3-120 

p. 3-123 

p. 3-125 

p. 3-129 

p. 3-132 

3- 133 

3-134 

3-134 

3- 134 

U S L  Draft EIS 

What quantities of fission products from tests in Nevada arc 
shipp'ed to LASL for radiochemical analysis and h,ow are Lhey 
shipped? 

1-26 

What are the levels of plutonium and strontium .in the roil 
for the Los Alamos, Espanola and Santa Fe area? Were the 
studies' for Colorado, Ohio and New York done on soils collected 
in the vicinity of nuclear facilities? 

Is there a regulation'which liquid wastes and what amounts 
(activities) may be transported by pipe? 
of chemical reactions in the sewer line that might cause the 
release of toxic or radioactive gases? 

Is 'there a possibility 

Since part of the industrial sewer line runs across land 
accessible by the public, how are the pipes protected against 
willful or accidental destruction? 

How is the industrial sewer line monitored for leaks, and how 
fast would a leak be detected? 

What determines the "lowest practicable level"? 

Is there a contamination of ground water from the disposal of 
waste oil? 

Is the oil used in vacuum pumps included in the figures? 

Type 4 materials: 
or plutonium. 

what are recoverable quantities of uranium 

What safety measures are provided for the transport of waste 
material? 

What are the cadiation levels in areas b and V 
that are accessible by the public? 

How are the 239 Pu contaminated liquid wastes moved from the tanks 
in Area A to the plutonipfurn processing facility? 

How chick is the cover over area A and B? 

How will the'uastecontainers be retrieved? 

Septic tanks release some of the received liquid to the 
environment. How much uranium and plutonium is expected to 
have leaked from the septic tanks? 

A list of the radionuclides contained in the paste should be 
given. (Area T) 

Were these '*very low'* levels in area V actually measured, or 
were they assumed from the decay times involved? What means 
B I  very low'' quantitativly? 

U 



3-136 

3-136 

3-137 

3 140 

3-147 

4-5 

4- a 

4- 26 

4-34 

4-37 

4-4 2 

4-53 

1-27 
Is the sodium stored in area W stored in dry form (what moisture 
content?) or in solution? 

What are the fire explosion hazards associated with the waste 
in area Y? 

What corrosion problems are anticipated? 

There should be a complete list of accidental releases of 
radioactive or toxic gases that occured in the past and a 
comparison of those to the routine releases. 

Are the burial and disposal sites for radioactive and toxic 
waste specifically monitored? Are samples and measurements 
taken around the active and inactive disposal rites to detect 
movement of hazardous material into the environment? If so, 
how frequent? 
one of the disposal sites? 

Whit will be dope if a severe leakage occured at 

How is the source and special material transported to LASL? 

Has it been determined where the high arsenic content in well 
water from LA-6 originates from? 

What amounbof tritium are expected to be evaporated from solar 
ponds? 

There have been non-routine releases of tritium that were not 
contained. 

The 1976 release rate of tritium was about 25400 curies, taking 
the accidental t-release into account. 

Are the emissions from vacuum-system pumps and compressors used 
at LASL significant? 

What is the exchange rate between tritium Cas and hydrogen in water; 
Hor far would tritium gas travel if it were released during a 
heavy rainstorm? 

Would it be converted to tritiated water immediately and fall to 
the ground? 

How are the e doses calculated? Do the H figures include-&the 
accidental 'H release of 22 000 Ci? 

3 

4-60 & What were the radiation levels at the 
4-61 former TA-1 and Bay0 Canyon area before removal of thc contaminated 

material and what are they now? Average and maximum readings? 

4-82 How was the leak in the industrial sewer line detected? Is this 
the only spill that ever occured from the line? 

4- a6 Could an explosion accidentally bring together o critical mass of 
plutonium? 

The chemical toxicity of plutoniumand th? resulting hazards should 
be evaluated and discussed in addition t o  the radiological hazards. 

. 



1-28 
Would the area be decontaminated to 8 level of '65 /12/mz? \%at radiation leveSs 
would be received from the ground contiminated with 65 pc/mG Pu? -How large 
would be the potential risk of Pu-poisoning in-animals end persons from t h i s  
Pu conccntration? 

. 

4-94 What is the probability for core melting foll.owing a loss of 
coolant accident and why is it incrhdible? 

What is the justification for the figures postulated as conditions 
for the maximum credible accident? 
lOU!  

Tritium could be released through fire, explosion and sabotage 
also. 

4-95 
The figures appear to be too 

4-96 

4-98 Have there been experiments conducted at LAST. j.n the past that 
involved biological agents of risk greater than class l? 

(see also comment to p. 4 - 4 2 ) :  What woul'd happen 5.f the release 
of- tritium to the atmosphere took place d u r h g  a rainstorm? 

Could a tritium release in the building result: i n  an explosion 
inside the building? What would the consequences be? 

General Conments on the Discussion of Accidents 

The discussion of possible accidents in chapter 4 . 2  j.6 consj.dcrcd inadequate. 

Thc data base used in the calculations for accident consequences is not shown 
to be credible or reasonable, and it is impossible for the reader to determine 
whether the accident sce'narios presented indeed are the worst  cases, or credible. 
Possible, but highly improbable accidents are not discussed. 

The concept cf discussion of the worst accidents is yseful, but accidents with 
less severe consequences should also be discussed, since they can and will 
happen with a much higher probability than the worst case accidents. 

The whole paragraph ( 4 . 2 )  on accidents lacks a detailed discusci.on of the possiblc 
consequences of the different scenarios. 
are expressed in figures for population exposures. Emergency procedurcs to follow 
in case of accidents are not mentioned, do they exist? 
decontamination after an accident will be a necessity in most of the postulated 
accidents, but are not discussed. 
Los Alamos or White Rock in case of- a serious accident affecting these towns. 

Is flooding of facilities located in canyon bottoms considered to be impossible? 
The possiblity of sabotage should a l s o  be discussed. 

In most cases, the consequences merely 

Restoration, clean up and 

Are there any plans for an evacuation of 
.. . 

. 

Contrary to the statementon page 11-.1 it is thought that off-site transportation 
of nuclear materials and occupational health exposures should be discussed in the 
DEIS. The off-site transportation of nuclear materials and radioactive wastes 
is clearly associated with the activities at LASL and is, tllcreforc, an eniiron- 
mental impact caused by the laboratory. 
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DOE Staf  Response t o  the- S t a t e  of k e w  I ~ x i c o ' s  Comments on 

Los Alamos S c i e n t i f i c  Laboratory S i t e  
the Draf t  Environmental Impact Statement f o r  t h e  

DOE/EIS-0016-D I 

INTRODUCTION. 
fash ion  t h a t  w i l l  permit easy cross-referencing between the  comments 
and the F ina l  Environmental Impact .Statement (FEIS), two conventions 
have been employed. F i r s t ,  a l l  comment provided by the  Energy and 
Minerals Department S ta f f  were co l l a t ed  i n t o  sequence according t o  
page numbers i n  the  Draf t  Environmental Impact Statement (DEIS), and 
these  page numbers are used t o  i d e n t i f y  the  comments. 
t h i s  c o l l a t i o n  ind ica ted  seve ra l  quest ions or .cmments  on the  same 
subs tan t ive  top ic  o r  issue.  In  these cases, these  notes genera l ly  
address  only  t h e  i s sue  as a whole and may not  s p e c i f i c a l l y  respond 
t o  each v a r i a n t  of the  question. Second, a l l  re ferences  i n  the  t e x t  
of these  notes  are t o  pages i n  the  FEIS, regard less  of whether the  
information was contained i n  the  DEIS o r  was added i n  response t o  
comments received. 

In order  t o  respond t o  the comments i n  an order ly  

In many cases, 

A number of comments were addressed t o  Chapter 1, Summary. 
chapter  is  a br ie f  summary intended t o  h igh l igh t  the key i s s u e s  
addressed by t h e  document. Therefore,  i t  is impossible t o  include 
numerous d e t a i l s  on a given topic.  There are acknowledged d i f f e rences  
of opinion regarding s e l e c t i o n  of key top ic s  and ex ten t  of d e t a i l .  
Most of the  comments were addressed i n  g r e a t e r  d e t a i l  I n  subsequent 
s ec t ions  of the .VEIS. 
i nd ica t e  loca t ions  i n  the  FEIS where more d e t a i l  can be found. 

That 

. 

The notes on chapter  1 comments b a s i c a l l y  
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Comment 
I d e n t i f i c a t i o n  
(DEIS page no.) 

p. 1-5 

p. 1-5 

p. 1-5 

p. 1-5 
1-6 
1- 8 

p. 1-7 

Response 

A t  the  t i m e  of publ ica t ion  of t h e  DEIS some 
opera t ions  had been moved t o  t h e  new plutonium 
f a c i l i t y ,  o t h e r s  had not. However, the move is  
now n e a r l y  complete and the  t e x t  was modified t o  
read @'... w i l l  contlnue a t  least .unt i l  decontami- 
na t ion  of t he  o ld  plutonium processing f a c i l i t y  is 
completed." 

The chemical and radiochemical q u a l i t y  of the main 
a q u i f e r  Is addressed by the rou t lne  monitoring pro- 
gram of LASL. Detai led coverage is  found i n  
s e c t i o n  4.1.1 of t he  EIS wi th  the  accompanying 
references.  .Additional informatlon is  included i n .  
appendix H, (page H-35).- 

Radiat ion l e v e l s  and radionucl ide concentrat ions are 
covered throughout the  tex t .  We would r e f e r  your 
comments t o  sec t ions  4.1.1, 4.1.3 (pages 4-56 through 
4-61), and 4.1.5 wi th  t h e i r  references.  

The information found i n  t a b l e s  1-1 and 1-2 is a 
product of t he  LASL r o u t i n e  monitoring program. 
This program i s  based upon DOE and EPA regu la t ions  
and guidel ines .  Details about the  monitoring program 
are found i n  appendix H, with pages H-102, -103, -106, 
and -107 g iv ing  breakdowns by source. 

We agree that withdrawal of land f o r  var ious  purposes 
i s  an environmental impact. As pointed out  on page 1-9 
of t he  FEIS, "Unavoidable environmental e f f e c t s  r e su l t -  
ing from the  continued opera t ion  of LASL include land 
use, resource  consumption, and e f f l u e n t  release." 

A l l  poss ib le  combinations of acc idents  could not  be 
covered i n  t h i s  summary, but  r a t h e r  a spectrum of 
"worst case" events ,  which have a p o t e n t l a l  of occur- 
rence within the framework of LASL operat ions.  
Sec t ion  4.2.4 addresses  a se r ious  o n s i t e  t ransporta-  
t i o n  accident  of the  na ture  requested,  but  po in t s  
out t h a t  the s e r i o u s  t r anspor t a t ion  acc ident  discussed 
i n  the DEIS could no longer happen. Page 3-162 shows 
that a i r  shipments of plutonium were terminated i n  
1977. 

, 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
:I 
I 

1-33 

. 
Comment 
Ident  i f  icat ton 

Response (DEIS paue no.) - 
p. 1-9 

p. 1-12 

p. 2-4 

p. 2-6 

p. 2-10 

p. 2-11 
J 

p. 2-13 

Radionuclide content of aaterial placed in dis-  
posal p i t s  and sorp t ion  beds are shown i n  
t a b l e s  3.3.3-2 and 3.3.3-3. Releases t o  t h e  
canyon systems are covered i n  d e t a i l  by Individual  
canyon i n  sec t ion  4.1.1. 

The comment that " i r r e v e r s i b l e  changes i n  the  
ecologica l  pa t t e rns  of the area as vegeta t ion  and 
animal populations have changed, due t o  sur face  
water a v a i l a b i l i t y ,  human a c t i v i t i e s ,  etc. ,..." is 
t rue.  However, these  are loca l ized  phenomena ad ja- 
cent  t o  stream channels or located on land areas 
which have undergone cons t ruc t ion  a c t i v i t i e s .  
major pa t t e rns  evident  within ecosystems es tab l i shed  
by the southwestern climatic and edaphic condi t ions 
have not  changed. No major s h i f t  i n  these p a t t e r n s  
would occur without a change i n  c l imato logica l  
condi t tons and/or a major ca t a s t rop ic  event t h a t  
a l t e r e d  the fundamental na ture  of the  l o c a l  environs. 

The 

Text add i t ions  show a l l  f i s s i o n  products from Nevada 
are shipped t o  U S L  " i n  accordance with cur ren t  
Department of Transportat ion regulations." 

Discussion on h e a l t h  hazards of uranium begins on 
page 4-48. 

The t e x t  was modified t o  point out h i s t o r i c a l  value 
of Scyllac.  

The t e x t  was modified t o  read ". .. , and techniques 
t o  separa te  tritlum gas from the molten l i th ium 
blanket  i n  fus ion  r eac to r s  are being considered." 

The text was modified t o  ind ica t e  actual use of sub- 
t e r r ene  d r i l l  program i n  a h i s t o r i c a l  context. 

The high energy gas 'laser f a c i l i t y  is covered i n  a 
new paragraph which addresses cur ren t  programmatic 
goals  . 



Comment 
Iden t i f  icat ion  
(DEIS page no.) 

pm 2-14 

p. 3-8 

p. 3-12 

p. 3-50 

p. 3-51 

p. 3-55 
3-58 

p. 3-72 

p. 3-87 

p. 3-89 

1-34 

. 

-- Response 

The plutonium f a c i l i t y  "... was completed i n  
1979." 

The text was modified t o  read "In the  Los Alamos 
area, t h e  Cerro Toledo Rhyolite and the  Bandelier 
Tuff are the only formations of the  Tewa group 
t h a t  crop out . *' 
l abo ra to ry  f a c i l i t i e s  are not loca ted  ac ross  any 
known Eault  zones. 

A rather extensive sec t ion  of t he  EIS, s e c t i o n  4.1.1, 
covers 'bo th  water qua l i t y  and quan t i ty  f o r  LASL and 
the surrounding region. We would r e f e r  your comments 
on drainage, water qua l i ty ,  and water consumption 
t o  t h i s  sect ion. 

The t e x t  was modified t o  show that the county waste- 
water treatment f a c i l i t i e s  "meet the  most recent  EPA 
requirements f o r  secondary treatment f a c i l i t i e s  and 
have been upgraded t o  be i n  f u l l  compliance with the  
National Po l lu t an t  Discharge El iminat ion System 
(NPDES) ." 
Atmospheric emissions are covered in s e c t i o n  4.1.2, 
and we would r e f e r  your comments t o  t h i s  s ec t ion  with 
i t s  accompanying references.  

These comments on r ad ia t ion  monitoring address  the 
two areas of monitoring methodology and monitoring 
r e s u l t s .  As suggested,  a n  appendix has been added, 
and we r e f e r  your comments s p e c i f i c a l l y  t o  pages 
H-20, H-21, and H-61 through H-72. 

Land ownership i n  the Zns Alamos region by county is , 

presented in t a b l e  3.2.1-3, see f i g u r e  3.2-1 f o r  
l o c a t  ion  of counties.  

The sentence was changed t o  read 'I. . . a branch of 
the Northern New Mexico Community College." 

A new paragraph was Inser ted  t o  point  out  the 
var ious  cannunity se rv i ces  and se rv ice  organiza- 
t i o n s  that .exist. 
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1-35 

Comment 
I d e n t i f i c a t i o n  
(DEIS page no.) Response 

pa 3-93 The text was modified t o  read "A Laboratory 
report, LASL 77-4, ' P a j a r i t o  P la teau  Archaeologi- 
cal Survey and Excavations' documents t he  sites 
wi th in  LASL boundaries a *' 

pa 3-95 

pa 3-100 

pa 3-105 

pa 3-112 

pa 3-116 

"Under the j u r i s d i c t i o n  of t h e  National Park 
Service" was de le t ed  from the  text. 

Museum of Navajo Ceremonial A r t  was replaced with 
Wheelwright Museum. 

. 

Power t ransmission l i n e s  are discussed i n  the new 
material added t o  the text (pages 3-65 through 3-68) 
and t ransmission l i n e s  are shown on f ig .  3.3.1-1. 

The concent ra t ions  of rad ionucl ides  which may be 
t ranspor ted  by sewe r pipe are l imi ted  by adminis- 
t r a t i v e  con t ro l s  and s tandard opera t ing  procedures 
as s t a t e d  on page 3-125. 

The p o s s i b i l i t y  of chemical r eac t ions  i n  the  sewer 
l i n e  is  remote i n  that waste chemicals are 
ap  pr  opr i a t  e l  y neu t r a1 lzed at seve ral neu t ra l  i za t ion 
s t a t l o n s  t i e d  t o  the system. This information I s  
on page 3-118. 

The i n d u s t r i a l  sewer l i n e s  do c ros s  DOE lands  open 
t o  the publ ic  and the remote p o s s i b i l i t y  e x i s t s  for 
t h e i r  w i l l f u l  des t ruc t ton .  However, these  l i n e s  
are buried and rou t ine ly  pa t ro l l ed  by the  DOE 
s e c u r i t y  force.  A monitoring system does exist  
which would d e t e c t  gross l eaks  I n  the  l i n e s  
(page 3-125); however, a slow l e a k  was discovered 
i n  1974 as described on pages 4-94 and 4-103. 
replacement for the  e x i s t i n g  system i s  planned. 
The new system w i l l  be an  e l e c t r o n i c a l l y  monitored 
double-encased i n d u s t r i a l  system and is  described 
on pages 2-14 and 4-90. 

A 

Table 4.1.2-4 l i s ts  the maximum p o t e n t i a l  releases 
of cadmium and beryll ium t o  the atmosphere and 
page 4-43 mentions releases of uranium due t o  
dynamic experimentation. Also, see the s e c t i o n  on 
nonradioact ive e f f l u e n t s  in Appendix H, s t a r t i n g  
on page H-36. 



1-36 
I 

Comment 
I d e n t i f i c a t i o n  
(DEIS page noa)  - Response 

The n i t r a t e  l e v e l s  should be reduced with the  
completion of the  planned upgrading of the treat- 
ment p l a n t ,  and zero  discharge could occur i f  the 
proposed s o l a r  ponds are funded. Sample m o n i t o r  
ing i s  accamplished by taking both proport ional  
and grab samples i n  accordance with the  guide- 
lines set f o r t h  i n  the NPDES permit. 

Radiat ion l e v e l s  a t  t he  discharge o r  o u t f a l l  
po in t s  are discussed on page 4-77, d e t a i l e d  mea- 
surements were reported i n  re f .  4-23. 

T r i t i u m  is  the  only rad ionucl ide  not t r ea t ed  by the 
waste water treatment system. T r i t i u m  and i ts  
asso'ciated problems are discussed on pages 3-132, 
-135, -136, and 4-46. 

Emissions from the  Omega West Reactor are discussed 
i n  the  new paragraph on page 4-19. 

Discharges from the  Meson F a c i l i t y  and o ther  l i qu id  
discharges are covered on pages 3-129, H-28, and 
H-29, s ec t ion  4.3.1, and H-36 through H-39. 

Page H-33 po in t s  out  t h a t  Sandia Canyon rece ives  
cool ing tower blowdown and page Xi-107 shows the 
e f f l u e n t  q u a l i t y  summary f o r  t h e  cooling water. 

Lowest p rac t i cab ie  l e v e l  is  def ined as "as low as 
t echn ica l ly  and economically achievable." 

pa 3-120 

pa 3-122 

pa 3-123 

The text was modified t o  poin t  out  t h a t  most motor 
veh ic l e  o i l  is taken by a commercial f i rm f o r  
reprocessing. 
from disposa l  a t  the  county-operated l a n d f i l l  has 
been detected by the LASL ground water monitoring 
network. 

No contamination of ground water 

The types and general  loca t ions  of the  discharges ' 

are covered i n  sec t ion  IIIaBa3ab of appendix H a  

The 10 nCi/g app l i e s  only t o  t ransuranics .  
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1-37 . 

Comment 
I d e n t i f i c a t i o n  
(DEIS page no.) Response - 
p. 3-125 Sect ion  3.3.3 of the EIS was completely r e u r i t t e n  . 

t o  cover s o l i d  wastes i n  more d e t a i l .  
t i o n  procedures are a l s o  addressed i n  s e c t i o n  3.3.5. 
We bel ieve  a l l  comments from your s t a f f  are 
addressed by t h i s  improvement. 

Transporta- 

p. 3-126 

pe 3-127 

All t rucks  are monitored before  and a f t e r  waste 
haul ing,  as pointed out  on page 3-132. 
t h e  waste d isposa l  site are protected by the con- 
t inuous monitoring and the  h e a l t h  physics technic ian  
who is always present.  

Workers at 

' Some d i sposa l  areas are loca ted  i n  t u f f  with f r a c t u r e s  
as mentioned on page 3-135. 
and are monitoring. 

We are aware of t h i s  

The genera l  subjec t  area of b io log ica l  uptake of 
rad ionucl ides ,  so i l -b io t a  i n t e r f a c e ,  and ecologica l  
f a t e  of r ad ioac t ive  contaminants is covered on 
pages 4-76 through 4-79. 

Comments on the  rate of sur face  e ros ion  and subsequent 
exposure of buried wastes are r e fe r r ed  t o  page 3-136. 
As previously mentioned, tritium has migrated through 
the t u f f  following f r a c t u r e s ,  areas of hlgh poros i ty ,  
and along i n t e r f a c e s  between ashflows (page 3-135). 
The rad ioacr ive  waste capac i ty  of the  Mesita d e l  Buey 
d isposa l  area and the  c u r i e  amount of radionucl ides  
buried is covered on pages 3-129 and 3-130. 

The comment was made t h a t  one way t o  show the decrease 
in the  hazard presented by t h i s  s i t e  through time would 
be t o  "show f o r  each 100 year  i n t e r v a l  the amount of 
d i l u t i o n  water which would be required t o  achieve 
Maximum Plutonium Concentrations (MPC's) ." This method 
is not  considered use fu l  f o r  t h i s  l o c a l e  because the  
t u f f  i s  too  dry. 

Long-term waste management a l t e r n a t i v e s  f o r  t h e  buried 
and r e t r i e v a b l y  s tored  wastes is t he  top ic  of a 
r ecen t ly  i n i t i t e d  study by the LASL Health Division. 
A new paragraph has been added t o  the EIS covering 
t h i s  t op ic  on page 3-134. 



Comme n t 
I d e n t i f i c a t i o n  
(DEIS page no.) 

pa 3-128 

pa  3-129 

p. 3-130 

p. 3-130 
p. 3-131 

p. 3-132 

p. 3-133 - 

p. 3-134 

1-38 

Response 

Seepage f r a n  t h e  mesa d isposa l  sites is not occur- 
r i ng  because there is i n s u f f i c i e n t  moisture f o r  
s a tu ra t ed  flow t o  occur. 
f o r  r e l a t e d  discussion. 

See pages 3-135 and 3-136 

Comments on tritium are re fe r r ed  t o  on page 3-132. 

Comments on e ros ion  of . the  waste sites are re fe r r ed  
t o  on page 3-136. 

Radiat ion l e v e l s  i n  Area B are not above background. 
Area V is not access ib l e  and is  posted with "No 
Trespassing" signs.  See t a b l e  3.3.3-2 and page 3-136. 

The p robab i l i t y  t h a t  there  are any unknown waste dis- 
posal  sites is vanishingly small; see new discuss ion  
on pages 11-2 and 11-3. 

Comment on movement of radionucl ides  is r e fe r r ed  t o  
pages 3-135 and 3-136. 

Comment on e r r o r s  assoc ia ted  with the  t a b l e  are 
r e fe r r ed  to .  page 11-2 and reference 3 - l l l B .  

For add i t iona l  information on radionucl ides ,  see pages 
3-140 and 3-143. 
nuc l ides  i s  s i g n i f i c a n t ,  i t  w i l l  be addressed i n  t h e  
ma nag erne n t  a1 t erna  t lve  s . 

I f  the  ingrowth of o ther  radio- 

The movement of the contaminated l i q u i d  wastes is 
through an underground pipe. See page 3-141. 

For more de t a i l ed  information on Areas A and B,  see 
re ference  3 - l l l B .  

The waste management a l t e r n a t i v e s  study (page 3-134) 
w i l l  address  and eva lua te  opt ions f o r  waste conta iner  
r e t r i e v a l .  

These tanks w i l l  be removed when funds become avai l -  
able .  Unt i l  they are excavated, there is no 
s p e c i f i c  da t a  on contamination leve ls .  . 
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1-39 

Comment 
I d e n t i f i c a t i o n  
(DEIS page no.) Response 

pe 3-136 

p. 3-137 

The radionucl ide content of the pas te  is "'OSr, 
238 Pu, 241Am, I 3 k s ,  and Uranium" (page 3-144). 
See the t a b l e s  on pages 3-138, 3-139, and 3-140 f o r  
more d e t a i l .  

Text modified t o  read "Based on their shor t  half-  
l i v e s ,  these  nucl ides  have decayed t o  an undectable 
level." (page 3-144). 

Comments on sodium are re fe r r ed  t o  t h e  new material 
on Areas W and X (page 3-145). 

Inc ine ra t ion  of chemical wastes is not considered 
p r a c t i c a l .  I f  these wastes are rad ioac t ive ly  con- 
taminated, they are put i n  Area 6. 

A l l  wastes i n  Area Y are buried,  and no assoc ia ted  
f i r e  hazards are known t o  exist. 

The comments on contamination are r e fe r r ed  t o  pages 
3-145 and 3-146. 

For d e t a i l s  on Acid Canyon and the  area behind the 
Los Alamos Inn, see sec t ion  4.1.4 and reference 4-102. 

For information about ongoing eva lua t ions ,  see the  
d iscuss ions  on the  Formerly Ut i l ized  S i t e s  Remedial 
Action Program (FUSRAP) program included i n  sec- 
t i o n s  4.1.1 and 4.1.4. 

Consents on contamination i n  regard t o  the  b u r i a l  
sites are being addressed by the waste management 
a l t e r n a t i v e s  study i n  progress  (page 3-134). 

Comments on the  inc ine ra to r  and its s i te  are re fer red  
t o  page 3-146, and re ferences  3-112 and 3-112A. 

Comments on nonroutine gaseous e f f l u e n t s  are addressed 
i n  the  new material on page 3-148. 

Details on gaseous rad ioac t ive  e f f l u e n t s  are found 
on page W-102. 

Comments on po l lu t an t  d i spers ion  are r e fe r r ed  t o  the  
material on pages 3-147 and 3-148 and the sec t ion  on 
a i r  monitoring s t a r t i n g  on page H-11. Monitors are 
located so as t o  in t e rcep t  d i spers ion  i n  many 
d i rec t ions .  



1-40 

Comment 
I d e n t i f i c a t i o n  
(DEIS page no.) Response 

p. 3-139 Two types  of badges are used: film and thermo- 
luminescent dosimeters (page 3-150). 

General p ro t ec t ive  measures f o r  workers are dis- 
cussed on page 3-150. 

p. 3-140 

p. 3-142 

p. 3-147 

p. 4-5 

p. 4-8 

The dosimetry requirements of DOE r egu la t ions  
meet t h e  Federal  r a d i a t i o n  p ro tec t ion  s tandards  
incumbent on a l l  Federal  agencies  (pages 4-62 and 
4-63 ) . 

. 

The cmments on r a d i a t i o n  sources  and monitoring 
are re fe r r ed  t o  Appendix H and t h e  s e c t i o n  on 
waste management a l t e r n a t i v e s  on page 3-134. 

Monitoring s i te  s e l e c t i o n  cr i ter ia  are addressed 
b r i e f l y  i n  the new material (page 3-153). 
appendix H provides  much more d e t a i l  on all aspec t s  
of monitoring procedures. 

Comments on.Ancho and Canyon d e l  Buey are re fe r r ed  
t o  appendix H. In  add i t ion ,  see s e c t i o n  4.1.1 and 
pages 4-13 and 4-15 and assoc ia ted  re ferences  
regarding monitoring. 

Comments on Book Physical  Inventory Difference (BPID) 
are re fe r r ed  t o  the  new material on page 3-158. 

Comments on Spec ia l  Nuclear Mater ia l  t r anspor t a t ion  
are re fe r r ed  to  t h e  new s e c t i o n  3.3.5. 

Comments on dr inking water are r e fe r r ed  t o  H-91 and 
H-92. 

See pages H-39 f o r  an explanat ion of the  NPDES p e r  
m i t .  which covers a l l  i n d u s t r i a l  releases and 
page H-107 f o r  devia t ions  from permit condi t ions.  
I n  addi t ion ,  see page 4-93 f o r  accidents .  

Comments on the  high a r sen ic  content  of Well LA-6 
are re f  e r r ed  t o  re ference  4-6A. 

These comments are re fe r r ed  t o  t h e  new material 
(page 4-11) on t h e  planned t reatment  p l an t  upgrad- 
ing and the  proposed s o l a r  ponds. 
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1-41 

Comment 
Ident  i f  icat  ion  
(DEIS page no.) Response 

pa  4-13 Trit ium concentrat ion has remained i n  the  same 
See the  co r rec t ion  and addi- range over time. 

t i o n s  t o  t a b l e  4.1.1-6 on page 4-17. 

pa 4-14 

p. 4-16 

p. 4-18 
pa  4-25 

p. 4-25 

p. 4-28 

Comments on Acid-Pueblo are re fe r r ed  t o  pages 4-69 
and H-54. 

See the  d iscuss ion  on the three r e a c t o r s  on 
page 4-19. 

These comments on external gamma r a d i a t i o n  are 
r e f e r r e d  t o  re ference  4-23 (page 30) and Appendix H. 

The new material on page 4-29 shows that no plu- 
tonium or cesium migrat ion was de tec t ab le ,  and 
that t r i t i u m  was measurable t o  depths of 8 m.' 

Comments on the aqu i f e r s  are re fe r r ed  t o  page 4-15 
and d e t a i l e d  da ta  i n  appendix H. 
-93, -94, and -95). 

(pages H-89, -90, 

Comments on beryll ium emissions are re fe r r ed  t o  H-37. 

The New Mexico Environmental Improvement Divis ion (EID) 
does not  monitor t h i s  emission as t h e  p l an t  hea t  input  
i s  below t h e  regula tory  threshold.  See page H-37. 

Comments on the  f u t u r e  improvements i n  e f f l u e n t  
con t ro l s  are re fe r r ed  t o  t h e  summaries i n  Chapter 9. 

p. 4-29 , . For more d e t a i l  on de t ec t ion  of unexpected releases, 
refer t o  the  d i scuss ion  on monitoring a t  t h e  new 
plutonium f a c i l i t y  (page 3.-148) and t h e  material 
on acc ident  response (page 4-93). 

: 

pa 4-34 The 25,400 c u r i e s  mentioned i n  your comment is the  
t o t a l  for the year. For more information about t he  
acc ident ,  see page 4-94. 

p. 4-37 Comments on emissions from the  vacuum pumps and 
compressors are re fe r r ed  t o  the new material on 
page 4-43. 

To ta l  use of beryll ium and mercury i n  dynamic test- ' 

ing is unknown; however, recent  years are documented. 
See pages 4-45 and H-104. 



1-42 

Comment 
I d e n t i f i c a t i o n  
(DEIS page no.) Res pome 

' p a  4-42 

pm 4-53 

p. 4-55 

p. 4-56 . 

p. 4-60 
p.  4-61 

p. 4-62 

p. 4-68 

Due t o  the  slow oxida t ion  rate of tritium, a 
heavy r a i n f a l l  should make l i t t l e  difference.  
See page 4-46 and the  assoc ia ted  .references.  

See the new t a b l e s  4.1.3-2 and 4.1.3-3. See 
page 4-94 regarding acc identa l  release. 

For d e t a i l s  on monitoring near  the Los Alan108 
Meson Production F a c i l i t y  (LAMPFj, see pages H-9 
through H-11. 

Comments on the h e a l t h  hazard of 238U are r e fe r r ed  
t o  pages 4-48 and 4-79, and s p e c i f i c a l l y  re ference  
4-112 . 
Comnents on worker r a d i a t i o n  doses are re fe r r ed  t o  
the material on pages 4-62 and 4-64. 

Comments on acc idents  causing death are re fe r r ed  
t o  page 4-95 and re ference  4-117A.. 

Comments on pro tec t ion  of workers are re fe r r ed  t o  
the  n e w  material on pages 4-62 and 4-63. 

Plant .  uptake of radionucl ides  is discussed on 
pages 4-76 and 4-77 and i n  re ference  4-25. 

Discussions of the e f f e c t s  of contamination on 
n a t u r a l  fauna i s  found on pages 4-76 and 4-77, 
and i n  the  assoc ia ted  references.  

The comment on tritium is  re fe r r ed  t o  page 4-94 
and re ference  4-36. 

The c6mments on neutron emissions are re fe r r ed  
t o  the d iscuss ions  on LAMPF on page Ell, and 
i n  reference 4-124. 

These comments on TA-1 and the Bay0 Canyon area 
are referred t o  the new material on pages 4-67 
through 4-69 and re ference  4-102. 

These comments are re fe r r ed  t o  the ongoing waste 
management a l t e r n a t i v e s  study. See page 3-134. 

Comment on rodent populations.  
re fe rence  4-111. 

See page 4-77 and 
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1 - 4 3 .  

Comment 
I d e n t i f i c a t i o n  
(DEIS page no.) Response . .  

For some d a t a  on s t ront ium, see page ti-101. 
There have not  been any ex tens ive  s t u d i e s  on 
t h i s  sub jec t  t o  date.’ 

The regula t ions  are f o r  dosages received. 
the new material on page 4-77. 

See 

The comments on b io log ica l  uptake are re fe r r ed  
t o  t h e  two s t u d i e s  mentioned on page 4-77 and 
t h e  results i n  re ference  3-66A. 

p. 4-76 

p. 4-77 

pe 4-82 

p. 4-83 

p. 4-86 

Comments on energy requirements f o r  t r a v e l  by 
workers are re fe r r ed  t o  the t a b l e  on page 4-123. 

Details on the use of salt and the subsequent 
impacts of t h i s  p r a c t i c e  are discussed i n  the  
new material on page 4-86 and re ferences  4-114A, 
B, C, and D. 

For f u r t h e r  information on t h e  leak  f r m  the 
i n d u s t r i a l  sewer l i n e ,  see reference  4-126. 

For d iscuss ion  of evacuat ion procedures, see 
s e c t i o n  4.2 on p o t e n t i a l  impacts of acc idents  
(page 4-93). 

It would be impossible t o  br ing toge ther  a criti- 
cal mass due t o  an  acc iden ta l  one-point explosion. 
See page 4-98. 

Comments on the  chemical t o x i c i t y  of plutonium 
are re fe r r ed  t o  pages 4-48 through 4-53 and t h e i r  
accompanying re ferences  . 
The EPA proposed guidance as i t  relates t o  accl- 
den ta l  d i spers ions  of plutonium has been included 
on page 4-98. 

The probab i l i t y  of a reac to r  core  meltdown is 
vaniehingly .small. 
improbable due t o  s e c u r i t y  measures. 

Sabotage would even be mote 



Comment 
I d e n t i f i c a t i o n  
(DEIS page no.) 

pa 4-93 

p. 4-94 
pa 4-95 

p. 4-96 

pa 4-98 

pa 4-100 

p. 4-126 

p. 9.9 

I -44 

Response 

The comment on tritium is re fe r r ed  t o  on pages 
4-106 Snd 4-110. 

Due t o  the na ture  of the  material handled by 
glove boxes, some f i r e s  are-to be expected. They' 
have occurred without release t o  the  environment 
and the  new f a c i l i t y  i s  e spec ia l ly  designed f o r  
t h i s  contingency. See page 4-103 f o r  d i scuss ion  
on t h i s  and the  HEPA f i l t e r  system f i r e  protect ion.  

Comments on core melting and the  maximum c red ib le  
acc ident  are re fe r r ed  t o  pages 4-104, 4-105, and 
the  re ference  4-132. 

Possible  release by var ious  causes i s  covered i n  the  
acc ident  s e c t i o n  on page 4-95. 

Bio logica l  agents  can f a l l  i n t o  class 2. 
page 4-108. 

Due,to the  slow oxida t ion  rate of t r i t i u m ,  a heavy 
r a i n f a l l  should make no difference.  See page 4-46 
and the  assoc ia ted  references.  

See 

We assume your cmment r e f e r s  t o  the  accident  I n  
s e c t i o n  4.2.11. It is t h e o r e t i c a l l y  possible  t h a t  
a tritium release i n s i d e  a bui lding could lead t o  
a n  explosion. However, the accident  ana lys i s  
included assumes :hat a l l  tritium would be oxidized 
and subsequent consequences would be no worse than 
s t a t e d .  

See new material on pages 4-108 and 4-109 f o r  
comments on beryll ium Shop. 

Air shipments of plutonium t o  o r  from Los Alamos 
were terminated i n  1977. See page 3-162. 

See new material on education on page 4.139. 

Comments on cooling uses  and p rac t i ces  are re fer red  
t o  the  new discuss ion  on page 9-9. 
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GENERAL COMMENTS 

I I 

I I 

I 
I 

I 
1. 

Several  pages of genera l  comments were received. Most of t h e  i s s u e s  
r a i sed  have been addressed i n  the  preceding notes. 
t h a t  key i s s u e s  are not bypassed, t h e  following de ta i l ed  re ferenc ing  
i s  included. 

However, t o  i n su re  

The Omega West Reactor i s  under the  j u r i s d i c t i o n  of DOE and meets DOE 
s tandards  f o r  research reac tors .  These are equivalent  t o  t h e  Nuclear 
Regulatory Commission (NRC) s tandards (page 2-10). . 

For t h e  series of ques t ions  on q u a l i t y  c o n t r o l  and safeguards in 
handling r ad ioac t ive  wastes, a d e t a i l e d  d iscuss ion  can be found on 
pages 3-130 and 3-132. 

The ques t ion  i s  r a i sed  about how much contamination is present  on 
material going t o  salvage. See page 3-147. 

For information on employees " t racking" r a d i o a c t i v i t y  i n t o  t h e  town- 
s i t e ,  see  page 4-93. 

For d e t a i l s  on the  i n d u s t r i a l  sewer l i n e  and acc idents  with the  
system, see pages 3-125, 4-94, and 4-103. 

A new s e c t i o n  has been added ( s e c t i o n  3.3.51, which addresses  t rans-  
p o r t a t i o n  of rad ioac t ive  materials. 

As previously mentioned, a l l  poss ib le  combinations of acc idents  could 
not  be covered i n  t h i s  s ta tement ,  but  r a t h e r  a spectrum of "worst case" 
events  poss ib le  within the framework of LASL operat ions.  
material on pages 4-94, 4-95, and 11-3, and note  the  many referenced 
documents as w e l l  as the  Standard Operating Procedures (SOP'S) and 
s a f e t y  s t u d i e s  which could not be included i n  any d e t a i l  i n  t h i s  
statement.  

See t h e  

The F ina l  EIS conta ins  more ma te r i a l  on acc idents  i n  s ec t ion  4.2. 
This information answers seve ra l  ques t ions  posed by your s t a f f .  

We would aga in  r e f e r  ques t ions  about cleanup and r e s t o r a t i o n  t o  t h e  
d iscuss ions  of decontamination and decommissioning (pages 3-145 and 
-148) and the  acc iden ta l  s p i l l  covered on pages 4-94 and 4-103. 

Poss ib le  acc idents  are discussed on page 4-95, and f looding is  dis- 
cussed i n  s e c t i o n  3.1.2. 
t h e  s e c u r i t y  measures taken. 

Sabotage would be very unl ike ly  due t o  

Both on and o f f s i t e  t r anspor t a t ion  of nuclear  mater ia l  i s  documented. 
See sec t ions  3.3.5, 4.2.14, and page 11-5. 
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The comments on the  s tack  monitoring system and gaseous wastes are 
refer red  t o  the  new material on pages 3-147, 3-148, and H-102. ' 

The comments on occupational exposure are refer red  t o  the  new 
dicussion of laboratory-wide exposure experience described on 
pages 4-62, 4-63, and the  t ab le  on 4-64. 

Several  comments were made about decontamiaation procedures. 
comments are answered by the  sec t ion  on decontamination ( s t a r t i n g  
on page 3-145) and its references. 

The comments on long-term monitoring of the  waste disposal  areas 
and the  removal of waste from re t r ievable  s torage are being addressed 
by the  long-term waste management a l t e rna t ives  study cur ren t ly  u n d e r  
way at LASL. 

. 

These 

See page 3-134. 

.. cr. ,. 

0 I 
4 
0 I 
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State of New Mexico 

STATE OAME COMMISSION 

F URREA JR .CHAIRMAN 
ALBUOUEAOUE 

ROBERT n FORREST 
CARLSBAD 

J . W  JONES 
ALBUOUEROUE 

DEPARTMENT OF GAME AND FISH ROBERT P. GRIFFIN 
SILVER CITY 

OR. FRANKLIN B LECCA 
STATE CACIlOl 

ma3 
$ANTA FE GALLUP 

September 5, 1978 

Hr. W. H. Pennington, D i rec to r  
D i v i s i o n  o f  Program Review 

and Coordination 
O f f i c e  o f  NEPA A f f a i r s  
Department o f  Energy 
Washington, D. C. 20545 

Dear W r .  Pennington: 

I have reviewed the D r a f t  Environmental Impact Statement, Los Alamos Scien- 
t i f i c  Laboratory Si te ,  Los Alamos, New Mexico. I have the fo l l ow ing  com- 
ments pe r ta in ing  t o  wi ld1 i f e .  

The discussions and data concerning w i l d l i f e  are very good. P r i o r  t o  estab- 
lishment o f  the Laboratory, the area supported an abundance of  deer, turkey, 
bear, small mamnals, b i r d s  and other  w i l d l i f e .  Construct ion o f  f a c i l i t i e s  
and the i n f l u x  o f  people have placed adverse e f f e c t s  upon w i l d l i f e ,  and pop- 
u l a t i o n s  are g r e a t l y  reduced from t h e i r  previous numbers. 

Administrators o f  the Laboratory have always recognized tha t  w i l d l i f e  i s  a 
valuable resource t o  the State of  New Hexico and, i n  p a r t i c u l a r ,  t o  the . 
County of Los Alamos and have demonstrated many e f f o r t s  t o  preserve the w e l l -  
being of the w i l d l i f e  concomitant w i t h  the requirements of the Laboratory. 
Continuance o f  past studies,  i n i t i a t i o n  o f  new studies as they become needed 
and the implementation o f  m i t i g a t i n g  measures should provide fo r  the cont in-  
uance of t h i s  f a c t i o n  o f  the na tu ra l  environment. 

The New Hexico Department o f  Game and F ish i s  charged w i t h  the r e s p o n s i b i l i t y  
t o  provide an adequate and f l e x i b l e  system f o r  the p ro tec t i on  of the game and 
f i s h  of  New Hexico and f o r  t h e i r  use and development fo r  pub1 i c  recreat ion 
and food supply, and t o  provide for  t h e i r  propagation, p lan t i ng ,  p ro tec t i on ,  
regu la t i on  and conservation. Because o f  t h i s  r e s p o n s i b i l i t y ,  I request t ha t  
c lose coord inat ion be maintained between our agencies t o  achieve the above 
goal 5 .  
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Mr. W. H. Pennington September 5 ,  1978 

Find attached: Suggested Correct ions on W i l d l i f e  Species and Ed i t ing ;  a 
l i s t  o f  P lan ts  i n  New Mexico t h a t  are O f f i c i a l  Candidates f o r  the  Federal 
Endangered(E)/fhreatened(f) Species L i s t ;  and the State Game Commission's 
Regulat ion No. 563 for Pro tec t ion  of Endangered Species and Subspecies o f  
New Mexico. 

Thank you for the oppor tun i ty  t o  review and comment upon the  Dra f t  Statement. 

S i ncere 1 y, 

'Harold F. Olson 
D i rec to r  
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STATE CAME COMMISSION'S 
REGULATION NO. 563 

As adopted January 24. 1975. rnd amended Merch 7, 1975, Oecunber 5, 
Nay 21, 1976. and February IO. 1978 

Pursuant to the authority vested in the State Came Corrmlsslon by the pro- 
vislonr of Section 53-2-54, New Mexico Statutes Annotated, 1953 Compila- 
tion. the follwlng reaulation I s  hereby made and adopted concerning: 

PROTECTION OF ENDANGERED SPECIES AND SUBSPECIES O f  NEU HEXICO 
I The following forms of wl Id1 ife indigenous to New Mexico are found 

to be endangered within tpe state,  as the term 'kndangeredgl i s  defined 
by Section 53-2-51. 0, and are therefore declared to be subject to the 
provisiocs of Section 53-2-50 through 53-2-59, New Rexico Statutes 
Annotated, I953 Compilatipns: 

ENDANGERED SPECIES AND SIBSPECIES OF NEW ~ E X I C O  
I 

Croup No. 1 .  Spccijr and subspecies &osc prospects of survival 
or recruitment in New Mexico are in Jeopardy (species 
marked with asterisk are on the federal l i s t ) .  

- Birds I 
I 

little blue heron, F&Ua cae&dm 
gray h a d ,  &$eo maLimLc6 

*bald eagle. Hweetrr6 tpLlWCepha(r44 
caracara. C ~ a c r r u  cheniwpy +ubonLi I 

'peregrine falcon, Felco p g n e p . ~ ~ u b  Malrn 

whi te-tai led !ptarmigan, Lagow & u W  W U U  
sharp-tai ied !grouse, Pedioecetod W ~ J I ~  d u m b h u h  
rage grouse, ;CUI&LOCW w r ~ p b d  

apl~mado fardon, F ~ C C O  6 m n U  - n a t a  

i 
I 
I 
I '  
1 :  
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Ei rds (Contd.) - 
*whooping crane, GJUA 

wopery- t a  1 1 ed trogon, Taogon &&an6 COnQdCOnd 
buff-breasted f lycatcher, Empidonax 6rr lui6J~oo~ p119- 
sulphur-bel l ied f lycatcher, M y i o d y w t u  

Repti les 

G i la  monster, H e t o d m  bubpe- rubpcckrsl 
(New Hexican) r Idge-nosed ratt lesnake, bo-  wiupndi O b 4 a ~ W b  

F l  sh - 
Amer ican eel, A n g U  a o h t n a b  

blue sucker. C y d e p b  dongOtiLb 
gray redhorse, M o x o r t o ~  congU&un 
bonyta i I chub, Gi& etegaM 
Gi la  chub, G i l a  Lntehmedio 
Chihuahua chub, G& n.@~UceM 

*Colorado River squawfish, P t y c h o c h U  & d u b  
socthern redbel l y  dace, Phoxinub Q J ~ y Z k i g C t d m  
bluntnose shiner, Uotrropi.4 r h  
silverband shiner, NotnOpi.4 cf.  rhumzndi 
Arkansas River shiner, Notn0p.b g.innndi 

*Pecos gambusia, Gamblrbin nobiCie 
*ti la topminnow, P00Fj ) ;npb ib  O C d u  O d -  

+Gila t rout ,  Subno g&e 

Crustaceans 

Socorro Isopod, Ewrphnononn & I I Q I U N ) ~  

Group No. 2. Species and subspecies whose prospects of SurviV4l 
o r  recruitment w i th in  the s ta te  are l i k e l y  to be in  
jeopardy w i th in  the foretreeable future. , 

Mamma 1 s 

Arizona shrew, S O U X  d 0 M e  
southern y e l l w  bat, QgP X a d b U b  
(Tularosa) black-tai led p r a i r i e  dog, CytW~nyS &douiciruur6 ssp. 
southern pocket gopher, fhomomyA unb&bUU mOU 
Nelson's pocket mouse, pohognathrrs n & & d  eMQdCtJI6 
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I 
I 
I 

I 
1 
I 
1. 
I 
I 
I 
8 
I 
I 
I 

111 rds - 
o t ivaceous cormorant, P I u k k ~ r o c a ~ x  o l i v a c e ~  ccpp. 
Mississippi kite, 1- m&&6LppenA.d 
zone- ta i 1 ed hawk. U e o  a&Oimtetrb 
black hawk. &Xeoga&&A an&&a?hU Mthnrrdnu4 
osprey, Paiidion h a e i n e b  c n n o U ~ ~ e n b i S  
(Mexican) turkey, H&ug& ga&pvo l&CaM 
(inland) least tern, SZUM oebi&~oru athdab606 
buff-col lared nightjar, or Ridgway's whip-poor-wi 1 1  , 
blue-throated humningbird, Lampokd &mende sspp. 
violet-crodntd humningbird, A m r r d d  vio&keph U O a  
wbi re-eared humningbi rd, H y t o c h d  Leucotid boa& 
broad-bi lled hvnminqbird. CYnarcfJlu L a t i h O A u  
red-hcsdtd wo5ve*he ' .  A!&ii&:pu ~ & k W C e p h & U  We%U 
Ci 1 a woodpecker, AIchiOnpeb unopygginlib rrnopyg&&& 
Chick-bi 1 icd kingbird, TyMnttc4 w6&06-  p m d  
beardless flycatcher, CamptwZoma imbonbe rLidgwrcyi 
Bel 1 ' s  vireo, Vine0 betCii sspp. 
varied bunting. P a A 6 b 1 1 a  voMico&k sspp. 
Baird's spnrrow, h o d -  
yellow-eyed junco, Jrrnco phnuono&U patLirrhb 
McCoun's longspur, blcmiu m c c d  

Cap&imutgw Ugury ly i  

Rcpt i 1 es 

smooth softshell turtle. Thhnyx &tu nltirrrl 
(western) spiny softshell turtle, T d n y x  d p i n i 6 ~  h & e g i  
(Texas) slider turtle, chnysVny6 c o n c h a  t e a n u  
bunchgrass lizerd, Sc&poUb 6- 
(sanddune) sagebrush 1 izard, ScecOp04~U guoiobub aUb&tu 
mountain rbink, Emec$~ uUcepha& 
giant spotted whiptail 11ZWdw Cnornidophw b r u t i  dti&ogrrPnnrr6 
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rough green snake. O p h d R Y b  O C s ~ U U  
(Sonore) coachwhip, MM&Op!& d&eUWn OinguPun . 
(blotched) p la in -be l l  fed water snake, N-x wdmga&t a u a b V L M 0  
narrow-headed garter snake, Thmllopkib ~ ~ ~ 6 i p m w  
(Pecor) western r ibbon snake, Thwn&i& 
Trans-Pecos r a t  snake, ECaplie bubOCu&& 
Sonora mountain kingsnake. & m p t O p d U  pykom&M Pym- 
l y re  snake, Tabokphodon biarutAtrr* 
Arizona coral  snake, -0idod -XQl&hiU 
(mottled) rock rattlesnake, ho&& lrairln* 
(Arizona black) western ratt lesnake, c40- V u  C t n b W  
HoJave ratt lesnake, hblrra bCU&d&Ub 4CA&&&b 

. 

AmphI blahs 

Jerriet Hountains salamander, PLethodon n e o r n w  
Sacramento Mountain saiamander, Aneidod hrvrdyi 
(eastern) harking frog, HY&otOdvLYtIe aUguba &XJIMb 
Colorado River t&d, h g o - a l v d -  
western (boreal) toad, &go boa- beam 
(Blamchard'r) c r i cke t  frog, A& CS- 

- 

Fish - 
Merican tetra,  & Z ~ ~ M L  ncxicmurs 
Zuni mountain sucker. Panto&teub & c o b o h  
roundtai l  chub, G & - k O b u b b  
loath' minnow. T b g ~  CobLt is  
suckermouth minnow. Phenacohicrs m h a u  
roundnose minnow, Vionda ep i4cop  
("Canadian") speckled dace, Hijbopdid aUaV& tehnnUW4 
spikedace. L!& 41~4ih 
rainwater k i l l i f i s h .  LuCad p M V 0  
Pecos pupfish, C v w l w d o n  sp. 
"Chihuahua" pupfish, Cyprinodon sp. 
vhi te Sands pupf ifh, CyprLinodon I(rvroba 
b igrca le  perch, PUG&& MenO&pida 
greenthroat darter, E&he~bfOma C m  
brook st ickleback, hllaFa & r a M h  



.- 

I 
1. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
I 

d Corre t i ons  o 

para. 5 - k e s t r a l  = kes t re l  
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W i  l d l  i f e  Species a d E d i t i n g  

para.  6 - tab le  3.1.4-2, and appendices C and D. The l i s t  of en- 

dangered species i s  inaccurate (see our attached l i s t ) ,  i.e. 

Spotted ba t  - has never been l i s t e d  by the New Mexico Department 

of  Game and F ish  or the U. S. F ish  and W i l d l i f e  Service. 

Mexican duck - has been d e l i s t e d  by the New Mexico Department of 

Game and F ish  and w i l l  be by the U. S. Fish  and W i l d l i f e  Service 

about August 24, 1978. 

Southern baId,eagle - i s  now simply ba id  eagle. 

P r a i r i e  fa lcon,  mer l in ,  and fer ruq inous hawk - have never been 
I 

l i s t e d  by the New Mexico Department o f  Game and F i sh  or the 

U. S. Fish and W i l d l i f e  Service. 

Jemez EIountains salamander - not  shown i n  tab le .  

Rio Grande cu t th roa t  t r o u t  - has never been l i s t e d  by the New 

Mexico Department o f  Game and.Fish o r  the U. S. F ish and Wild- 

1 i f e  Service. 

-- Proserpine shiner - the species i n  quest ion should be the bluntnose 

shiner,  which has occurred near Coch i t i  Lake. 

- Suckermouth minnow - does no t  occur i n  Rio Grande. 

I 
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Atriplex canescens i s  in the Chenopodlaceae - not the Ceryophyllaceae. 
Achilla - Achillea 
Antennaria paruifolia = parvlfolie 

lradaceae = lridaceae 
add Monarda austromontana under Labiatee 
Petalostemun = Petalostemn (also on p. A-9) 

- Rubus perviflorus = parvlflorus 

Penstemon lentus not known from N.fl. 

The 9-12 members of  the order Lepidoptera 
total species present a t  LASi. 

s a mere fraction of the 

tynomys leucorus = qunnisoni 

Are there voucher specimens available o f  flicrotus pennsylvanicus? 

Carpoides spp. = carpio 

The rufous hummingbird is not known t o  nest in N.H. 
The western wood pewee is not a yearlong resident anywhere in N.M. 

Aphelocona - Aphelocoma 
The northern waterthrush is a warbler, not a thrush. 
The blue-gray gnatcatcher is not a yearlong resident. 
The red-eyed vireo is cesua.1 or irregular. 
The yellow and black-throated gray warblers are not winter residents. 

Dendroica vireni = virens 
Molothrus alter = ater 
The Townsend's warbler is not a winter resident. - -  

The chestnut-sided warbler i s  casual or irregular. 

Chlorua chlorua = Pipilo chlorurus 
The clay-colored, field, and golden-crowned sparrows casual and 
irregular. 
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Plants in New Hexico ihat are  Official Candidates 
for the Federal Endangered(E)/Threatened(T) Specfes List 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FABACEAE 
fil ffolius - T3 Ast raga 1 us. rccumbcns - 1 

Astragalus rltur - T 
Astragalus castettert - E3 
Astragalus oocalycirl - E 
Astragalus puniceus var. gertrudir - T 
Astragalus sflfceus - T 
Dale8 (Pcta1ostemum) rcario a - 7'3 
Sopbra (formosa) arizonicaf - E 
Sophora gypsophila var, gurdalupensis - 

Chaetopappa hershy;' - T 
:Erigeron rhlzomatus - €2 
Helianthus paradoxus - E 
Helianthus praetermirsur - E 
Perityle (Laphamia) cernua - T 
Perityle lemmonii - 3 3  
Perityle staurophylla - T3 
Plumera floribunda - E2 HY DROPHY LLACEAE 
Senecio quaerens - T I Nama xylopodum' - T3 

I 

BORAC I NAC EAE 
Cryptantha paradoxal - T 

Draba mogollonica - T3 
Lesquerella aurea - ~2 
Lesquerella goodingii - T3 
Lesquerella late - E3 
Leswerella valida - E3 

BRASSICACEAE 

CACTACEAE 
Coryphantha scheeri var. uncinata1 - E 
Coryphantha sneedii var. leei - T 
Coryphantha sneedii var. sneedii - E ' 

Echinocereus triglochidiatus var. inermisl - E 
Echinocereus fendleri var. kuenzleri - E 
Echinocereus lloydii - C 
Hammillaria ores era - T 

Ped iocac tus papyracanthus - T 
Pediocactus knowltonii - E 
Sclerocactus mesae-verdae - E 

Opuntia arenaria F '- T I 

CAPRIFOLIACEAE 
Symphoricarpos guadalupensisl - T I 

CARYOPHYLLACEAE 
Silene planl\.ii - ~2 

Atriplex griffitbsii - E3 CHE&OP03 I A C U E  

C0tWT.L I !14tEkE 
Tradcs:antia wrightii - T 

CSkSSULAt EAE I 

traptopetalum (Echeveria) rusbyil - E2 

L I LL IACEAE 
Allium goodingif - T 

ONAGRACEAE 
Oenothera organensis - T 

PAPAVERACEAE 
Argemone pleiacantha var. pinnatisecta- 

Lirnonium limbatum - T3 
Muhlenbergia vi 1 losa' - T 
Puccinellia parishii' - T 
Phlox caryophyl la' - 1 

PLUHBAC I NACEAE 

POACEAE 

POLEWON IACEAE 

POLYCALAC EAE 
Polygala rimulicola - T 
Eriogonurn densurn - T 
Eriogonum gypsophilum - E 
Cheilanthes pringlei' - T 
Notholaena lemmonii' - T 

Aquilegia chaplinei - E2 
Potenti 1 la sierra-blancae - E2 
Rosa stellata - T3 
Vauquelinia pauciflora - T 

2 

POLYPODIACEAE 

RANUNCULACEA~ 

ROSACEAE 
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SAX I FRACAC EAE 
Philadelphus ernestii' - T 

SCROPHULARIACEAE 
Scrophuleria (coccinea) macrantha - E' 

VALERIANACEAE 
Valerians texanal - T 

V I  SCACEAE 
Arceuthobium 

'nay not occur 
2Probably shou 
3Probably shou 

apachecurn - T3 
in N . H .  
d be threatened 
d be delisted 

r 
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DOE Staff Responses to State of 
New Mexico Department of Game and Fish 

on the Draft Environmental Impact Statement 
for the Los A l m s  Scientific Laboratory 

DOE/EIS-O018=D 

With regard to the comment on maintaining coordination, there is full 
intention of continuing cooperation in all appropriate ways. 
more, we wish to express our appreciation to your department for 
assistance afforded the LASL environmental groups from time to time 
in the collection of samples. Detailed corrections and comments on 
species lists were considered and appropriate changes made in the 
document. 

Further- 

. 
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States Department of the 
OFFICE OF THE SECRETARY 

WASHINGTON, D.C. 20240 

Interior 

AUG 3 0 1978 
p ; 
0 

.o 
Mr. W. H. Pennington, Director 
Division of Program Review 

and Coordination 
Office of NEPA Affairs, EV 
Department of Energy 
Washington, D. C. 2 0 5 4 5  

Dear Mr. Pennington: 

Thank you for your letter of June 2 7 ,  1978, transmitting 
copies of the draft environmental statement for the Los Alamos 
Scientific Laboratory site, Lo6 Alamos and Santa Fe Counties, 
New Mexico. Our comments are arranged by subject or according 
t o  the format of the statement. 

10 

Water Resources 

The draft statement adequately addresses the aspects of water 
supply, water use and waste water disposal. It also indicates 
that surface flew from intermittent streams occasionally 
reaches the Rio Grande River. This flow transports sediment- 
bound radioactive wastes to downstream areas. In view of the 
planned increase in facilities at the site and possible 
corresponding increases in storm runoff, we believe it is 
important to continue the surveillance program along the 
Rio  Grande and its tributaries for monitoring water quality 
and sediment as it relates to radioactive waste. 

On page 3-16 of the draft statement, it is stated that 5 0 0  acre 
feet/year of water will be lost to evaporation from the per- 
manent pool at Cochitl Reservoir. We suggest this figure be 
checked. Based on a pool size of 5 0 , 0 0 0  acre feet with 1,250 
surface acres and a net evaporation rate of about 4 feet/year, 
it is estimated that the water loss would be about 5 , 0 0 0  acre 
feet/year. 
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Hydrologic Aspects 

The disposal of liquid radioactive vastes to Acid Pueblo, 
Los Alamos, and Hortandad Canyons is discussed in commendable 
detai1,in the drait statement showing the considerable body 
of work done over the years to define the fate of the released 
radionuclides. The same cannot be said for the disposal of 
solid and liquid vastes buried or placed in disposal pits and 
shafts and on sorption beds. The draft statement discusses the 
hydrologic conditions of the 15 areas where wastes are known 
to have been disposed only in a general way. However, there 
is no indication that hydrologic conditions have been studied 
in detail at these areas or that such studies are planned. 
We note that the evaluation of the potential radionuclide 
releases from these areas, on pages 3-128 and 3-129 of the 
draft statement, is based essentially on a single study that 
is clearly indicated to be of a preliminary nature.51 It is 
not clear whether more in-depth studies to validate the preli- 
minary conclusions are planned. Another report, not cited in 
the draft statement, concluded that l a  1975 insufficient data 
were available to design an effective monitoring system and 
that the necessary geologic and hydrolo IC parameters were not 
adequately defined at the burial sites.!/ 
recommend the final statement acknowledge the limited amount 
of information and recognize the preliminary nature of any 
evaluation of such effects as reported. 

Therefore, we 

Recreational Resources 

A l i h o u g h  the recreation resources in the area have been 
adequately discussed, the final statement should address the 
impacts, if any, that continued.use and possibl'e expansion of 
the Los Alamos facility will have on these resources. 

- 1/ Wheeler, M.L., et. al, 1977, "A Preliminary evaluation of 
the potential for plutonium release from burial grounds at 
Los Alamos Scientific Laboratory," LASAL informal report 
LA-6694-MS, 19 p .  

- 2 /  Kelly, T.E., 1975, "Evaluation of monitoring of radioactive 
solid-waste burial sites at Los Alamos, New Mexico," U.S. 
Geological Survey Open-File report 75-406, 82 p. 
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Cultural Resources 

In general, the cultural resources in the area are adequately 
discussed but there are procedural omissions that should be 
included in the final statement. . 

The draft statement has omitted the fact that the Los Alamos 
Scientific Laboratory I s  listed on the National Register of 
Historic Places and is also a National Historic Landmark. The 
final statement should indicate that these designations will 
be accounted for when planning for construction or expansion 
of facilities. 

The final statement should contain evidence of contact with 
the State Historic Preservation Officer (SHPO) and a copy.of 
his comments concerning the effect of the undertaking upon 
historical and archeological resources. The SHPO in New Mexico 
is Mr. Thomas W. Merlan, Historic Preservation Program 
(c/o New Mexico State Library, P.O. Box 1629, Santa Fe, 
New Mexico 87503). I 

The final statement should contain a sentence indicating that 
no National Register properties will be affected by the project, 
or a listing of the properties to be affected, an analysis of 
the nature of the effects, a discussion of the ways in which 
the effects were taken into account, and an account'of steps 
taken to assure compliance with Section 106 of the National 
Historic Preservation Act of 1966 (80 Stat. 915) in accordance 
with procedures of the Advisory Council on Historic Preservation 
as they appear in the Federal Register, February 10, 1976. 

Since this area is rich in cultural resources, contract'specifi- 
cations for any construction should Include a sentence to the 
effect that if any archeological resources are encountered 
during construction, operations will cease at the discovery 
site and a professional archeologist will be consulted as to 
the significance of the material. 

Fish and Wildlife Resources 

It appears that, for the most part, the concerns of the F i s h  
and Wildlife Service, which were submitted to ERDA in a letter 
dated'August 24, 1976, have been adequately addressed In the 
draft statement. However, we note that the draft statement 
seems to be lacking information on fish resources which may 

4 
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occur in the upper reaches of the Cuaje, Los Alamos and 
Pajarito etreama as well as in Water Canyon and Canyon 
del Valle. Since the draft statement-Indicates, on page 3-18, 
that these canyons have a small perennial flow for approximately 
one-third of their length, we recommend that the final state- 
ment include a discussion of the effects on fish resources in 
these canyons. 

We also recommend that the final statement show evidence of 
compliance with Executive Orders 11988, titled "Floodplain 
Management" and 11990, "Protection of Wetland." 

F i s h  and Wildlife Coordination 

Pur'suant to the Fish and Wildlife Coordination Act, the comments 
of the Fish and Wildlife Service on the environmental analysis 
and draft statement, do not preclude additional and separate 
evaluation and comments as may be required on a permit applica- 
tion under Section 404 of Public Law 92-500. Under these or 
other responsibilities, the Service may recommend prevention, 
mitigation, or compensation for fish and wildlife habitat 
losses. 

Minor Comments 

On pages 3-18, 3-21 and 4-23, the term "hydrologic conductivity" 
is used; we believe that the customary term in this context is 
hydraulic conductivity; hydraulic conductivity should be defined 
in the glossary because of its importance to environmental 
impact considerations. ' 

An error on page 3-66 should be corrected In the final statement. 
The draft statement indicates that the Bureau of Outdoor Recrea- 
tion controls Federal land in Los Alamos County. The Bureau 
of Outdoor Recreation (now the Eeritage Conservation and 
Recreation Service) i's an administrative agency and does not 
control or manage any Federal lands. 

On page 3-44 and again on page D-3, red-headed woodpeckers 
are listed as summer residents of the LASL envlrons. It is 
questionable whether red-headed woodpeckers are summer residents 
or breed in the area. Their appearance is belleved to be 
accidental only. 
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On page 3-120, the statement mentions the use of 30 septic 
tanks. Maintenance and/or monitoring of these facilities to 
assure efficient operation and dispos’al should be at least 
briefly addressed. 

We think that the section on impacts,which begins on page 4-1, 
should include an assessment of the calculated magnitude and 
extent of drawdown of water levels in cased wells versus 
distance from well fields. Representative eupporting measure- 
ments, if available, should also be included. 

The aquifer supplying water to the Water Canyon Gallery, 
mentioned on page 4-3, should be identified. 

We suggest that figure 4.1.1-2 be enlarged and revised to make 
it easier to read. 

The section on aesthetics, which begins on page 4-77, does not 
address the possible impacts on archeological sites and cliff 
faces from accidental explosions or the routine explosive testing 
that occurs near Bandelier National Monument. 

- 
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On page F - 5 ,  the glossary defines transmissivity in general 
terms; we recommend that the glossary also’define storage 
coefficient, b.ecause the two aquifer characteristics are 
important in assessing impacts on the main aquifer; values for 
storage coefficient should also be given along with those 
transmissivity values which were listed on page 3-21. 

As a final comment, we recommend the final statement be revised 
t o  make the proposed mitigation measures more easily understood 
b y  the layperson in the region of the study. 

We hope these comments will be helpful to you in the 
preparation of a final statement. . . 

Lakry E. Meierotto 
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DOE Staf f  Response on D O I  Comments on DOE/EIS-0018-D, 
the Draft Environmental Impact Statement 

on the  Los Alamos S c i e n t i f i c  Laboratory S i t e  

With regard  t o  the  concerns abour water resources and continuing the  
surve i l lance  program, 
monitoring program f o r  LASL w i l l  continue. 
appendix H i n  t he  document which provides complete documentation of 
t h e  environmental surve i l lance  a t  LASL duriEg 1978. 

be assured t h a t  a thorough environmental 
Please see the  new 

The hydrologic aspects of t h e  waste disposal areas a r e  the  subject of 
continuing research and monitoring s tudies  a t  LASL. The discussion 
in sec t ion  3.3.3'was expanded t o  include some of t he  more recent 
important r e s u l t s  and several addi t iona l  references t o  study repor t s  
have been included. 
s tud ie s  were i n i t i a t e d  spec i f i ca l ly  i n  response t o  recommendations of 
the  U.S. Geological Survey. 
be important t o  have f o r  long-range waste management planning, w e  
believe t h a t  the bas ic  conclusions regarding the i n t e g r i t y  of the 
waste disposal areas a t  present are much b e t t e r  than "preliminary." 

There has been a continuing misunderstanding about t he  National 
H i s to r i c  Landmark a t  Los Alamos. 
been summarized on page 3-103 of t he  statement. 
i n  the Federal Register l i s t i n g  (43 CFR 5255), "Los Alamos S c i e n t i f i c  
Laboratory" r e f e r s  t o  a plaque commerorating the  s i te  of the  o r ig ina l  
technical area and is  now located on land of t he  Incorporated County 
of Los Alamos. 
i n  the  National Register i n  January 1976, and consisting of th ree  
Hi s to r i ca l  Tracts, i s  on land n c t  controlled by the  Department of 
Energy; i t  i s  a l l  on County or pr iva te ly  owned land. 
t rue  s ince  April  28, 1975, when the  Quitclaim Deed t o  the  Incorporated 
County of Los Alamos from the  Bureau of Outdoor Recreation was 
recorded t o  complete the  t r ans fe r  of lands i n  the  Landmark Di s t r i c t .  

The sec t ion  ind ica tes  t h a t  some of the  continuing 

While there  i s  more knowledge t h a t  w i l l  

The description of the  s i t e  has 
The t i t l e  as shown 

The e n t i r e  Landmark District, as ve r i f i ed  f o r  inclusion 

This has.been 

The only f i s h  occurring i n  the  upper reaches of Guaje, Los Alamos, 
P a j a r i t o ,  and Water Canyons are those i n  the  Los'Alamos Reservoir 
located t o  the  w e s t  of the  DOE-controlled si te.  The streams are 
too small t o  support any f i sh .  

* 

We bel ieve  a l l  of your o ther  minor comments and suggestions including 
those on Cochiti Reservoir and Executive Order 11988 and 11990 have 
been considered a t  appropriate points i n  the  statement. 
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. ZOSS!i 

Mr. W .  H. Pennington, Director 
Office of NEPA Coordination 
U. S. Department of Energy 
Washington, 0. C. 20545 

I Dear !?r. Pennington: 

SEP 8 2  1378 

Subject: Draft Environmental Impact Statement, Los Alamos Scientific 
Laboratory Site, Los Alamos, New Mexico, DOE/EIS-0018-D 

This office 'has reviewed the Draft Environmental -Impact Statement for 
the Los Alamos Scientific Laboratory Site, Los Alamos, New Mexico (DOE/ 
EIS-0018-D) as requested in your letter of June 27, 1978. 
of this draft environmental impact statement, our comments on DOE/EIS-0018-D 
are enclosed for your use. 

In consideration 

S i  ncere 1 y , 

Voss A. Moore, Assistant Director 
for Environmental Projects 

Division of Site Safety and 
Env i ronmen t a1 An a1 ys i s 

Enclosure: 
10s klamos Scientific 

Laboratory Site DEIS 

Enclosure: 
10s klamos Scientific 

Laboratory Site DEIS 

cc: Mr. Thomas Sheckells (5) 
Environmental Protection Agency 
Room 537, West Tower 
401 M Street, S. W. 
Washington, D. C. 20460 
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NRC COMMENTS ON THE LOS ALAMOS SCIENTIFIC LABORATORY SITE 
DRAFT ENVIRONMENTAL IMPACT STATEMENT (DOE/EIS-0018-D) 

Section Comnent 

Summary The discussion (page 1-7) o f  Table 1-4 should c l a r i f y  whether 
Laboratory e f f l uen ts  include a l l  rout ine ons i te  operations f o r  
both airborne and l i q u i d  radioact ive releases. Why was only 
the Los Alamos County popuiat ion considered (Table 1-4)? 

3. i  .5 Ambient Envircnnenta: Quz? it; (Natcrrl and Fallout 
Radioact iv i ty )  , page 3-56 

The exclusion o f  gross gamma and 13’1 background 
concentration from Table 3.1.5-4 i s  not discussed I n  t h i s  
section. Were grab water samples used t o  obtain the 
resu l t s  i n  Table 3.1.5-6, ’ 

3.2.1 Land Use, page 3-57 

‘ The m i l k  animals, meat animals, residences and residences 
w i t h  gardens w i t h i n  5 miles o f  the LASL s i t e  should be 
i d e n t i f i e d  t o  determine ex i s t i ng  exposure pathways Food 
crops, m i l k  and meat produced i n  the area w i th in  50 mi les 
o f  the s i t e  should a lso be tabulated and considered i n  the 
populat ion dose analysis. 

Present o r  ant ic ipated municipal surface water intake 
locat ions downstream of LASL should be described. For 
each intake, r i v e r  distance from the laboratory, t rave l  
time, d i l u t i o n  and population served should be given. 
Downstream i r r i g a t i o n  locations, food production and water 
cse should be shown. 

I 

3.2.3 Demography, page 3-81 , paragraph 4 

The s i x  counties t h a t  encompass the area w i th in  a 50 m i l e  
radius of LASL should be i d e n t i f i e d  i n  t h i s  section. 
Projected population should be estimated t o  the year 2000 
f o r  the area w i t h i n  a 50 m i le  radius of LASL. 

3.3.3 Waste Disposal 

L i q u i d  Wastes, page 3-112, paragraph 2 

It i s  no t  c lear  how the radioact ive waste from the 1951 
waste trealment p lan t  was packaged, o r  what method of 
f i n a l  disposal was used. 
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Comnent 

A discussion should be provided of the methods used t o  
handle spent res ins used a t  the ion-exchange f a c i l i t y .  

L iqu id  Wastes, page 3-112, paragraph 3 

Are there contro ls  placed on the a c t i v i t y  leve ls  of waste 
co l lected from holding tanks and transported t o  the Central 
Waste Treatment P lant  f o r  processing? A discussion should 
be included o f  the precautions used t o  prevent s p i l l s  and 
keep personnel exposure t o  a minimum. 

L iqu id  Wastes, page 3-112, paragraph 4 

What c r i t e r i a  are used t o  determine whether dewatered sludge 
w i l l  be bur ied o r  placed i n  re t r i evab le  storage? The reasons 
why dewatered sludge t h a t  contains a high water content i s  
not processed i n t o  a s o l i d  matr ix  should be discussed. A 
discussion should be provided o f  the methods used t o  process 
regenerant solut ions. 

L iqu id  Wastes, page 3-116, paragraph 1 

It i s  recomended t h a t  a discussion o u t l i n i n g  the methods o f  
waste treatment f o r  the f a c i l i t y  a t  "east plant"  be included. 

L iqu id  Wastes, page 3-116, paragraph 2 

A discussion should be prohded of the methods used t o  
assure complete s o l i d i f i c a t i o n  o f  the sludgehement 
mixture pumped i n t o  the asphalt- l ined b u r i a l  shafts. 

L iqu id  Wastes, page 3-116, paragraph 3 

A discussion should be provided o f  the metbods used t o  assure 
t h a t  strontium and cesium i n  normal i n d u s t r i a l  waste are 
kept a t  a very low level .  The methad empioyed t o  keep 
t r i t i u m  out o f  t h i s  waste stream should also be discussed. 
What method of disposal i s  used f o r  the l i q u i d  t r i t i u m  waste 
t reated separately a t  tho, east p lan t?  A discussion should be 
provided o f  the methods used t o  assure complete s o l i d i f i c a t i o n  
of strontium-cesium/cement waste. 

- 0  . I  
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Sect ion  Comment 

L i q u i d  Wastes, page 3-116, paragraph 4 

The coi?tinuing e f f o r t s  mentioned i n  this paragraph t o  
minimize plutonium r e l e a s e s  should be discussed. 

L iqu id  Wastes, paSe 3-116, paragraph 5 

In cgses where waste d r a i n s  directly i n t o  the industrial 
sewers, the monitors and admin i s t r a t ive  procedures used 
t o  assure  t h a t  this waste does not  exceed specified ac t iv i ty  
l e v e l s  should be described. 

Sol i d  Wastes, page 3-123, paragraph 1 

The s o l i d i f i c a t i o n  process used t o  conta in  the "estimated 
30,000 C i "  o f  tritium to  be buried annual ly  shou ld  be 
d i  s cus sed. 

So l id  Wastes, page 3-123, paragraph 2 

What is  the expected f r a c t i o n  o f  plutonium, uranium, mixed 
fission and a c t i v a t i o n  products and tritium contained i n  
r ad ioac t ive  s o l i d s  waste generated a t  LASL? 

' 

Sol id  Wastes, page 3-125, Paragraph 2 

A desc r ip t ion  should be provided o f  the methods used t o  
bury r e t r i e v a b l e  waste;  i n  p a r t i c u l a r  the. procedure used 
t o  a s s u r e  con ta ine r  i n t e g r i t y  f o r  the twenty-year bu r i a l  
per iod should be discussed. 

So l id  Wastes, page 3-125, paragraph 3 

A desc r ip t ion  should be provided o f  the i n t e n t  of ''low 
amounts of  r ad ioac t ive  contamination" referred t o  i n  this 
paragraph. What is the s i g n i f i c a n t  level o f  tritium i n  
t r a s h  type waste  o r  o t h e r  t h a t  determines use of spec ia l  
pa c kag i ng? 

So l id  Wastes, page 3-126, paragraph 1 

The con ta ine r  used to  compact solid waste should be described. 
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a 3.3.3 Waste Disposal 

S o l i d  Wastes, Page 3-126, paragraph- 2 

From t h e  descr ip t ion ,  i t  appears t h a t  there  i s  no shroud 
around t h e  top o f  t h e  conta iner  used t o  compact s o l i d  waste. 
Describe t h e  methods used t o  prevent t h e  accumulation of 
h igh  concentrat ions o f  rad ioac t i ve  dust i n  the  v i c i n i t y  of 
t h e  compactor dur fng compaction of waste. 

S o l i d  Wastes, page 3-129, paragraph 4 

The developmental morri t o r i n g  program unden:ay f o r  rad ioac t i ve  
waste m ig ra t i on  should be described (i.e., type o f  sample, 
sampling frequency, sampling l oca t i cns  and analys is  planned). 
What mon i to r ing  i s  used t o  determine t h a t  disposed chemical 
waste does n o t  migra te  i n t o  s o l i d  waste disposal areas. 

Gaseous Wastes, page 3-137 

A f t e r  rev iewing t h i s  p o r t i o n  o f  t he  statement, we f i n d  t h a t  
there  i s  i n s u f f i c i e n t  in fo rmat ion  f o r  us t o  provide s p e c i f i c  
comments. It i s  reconnnended t h a t  t h e  gsseous rad ioac t i ve  
waste treatment systems be described i n  more d e t a i l .  The 
p l a n t  o r  opera t iona l  sources o f  r o u t i n e  releases and annual 
changes o f  rad ionucl ides released, should be discussed. 
P lan t  stack l oca t i ons  and he igh ts  should be given. 

Precautionary Procedures, Monitoring, pages 3-141 , 3-143 3 . 3 . 4  

A sumary  o f  t he  Current r a d i o l o g i c a l  moni tor ing program, 
l i s t i n g  i n d i c a t o r  3nd background stat ions,  sampling media, . 
analyses performed, analyses frequencies and analyses 
de tec t ion  l i m i t s  should be included f o r  use w i t h  Figures 
3.3.4-1 and 3.3.4-2. Th is  sec t ion  should reference F igure 
4.1.1-2 and Tables i n  4.1.1 on water and sedinient monitoring. 
What was used ss t h e  bas is  f o r  se lec t i ng  foods tu f f  sampling. 

. loca t ions? 

4.1.3 Chemical Heasurements and Assessment, Calculated and Measured 
Doses, page 4-53 

It i s  no t  c l e a r  what pathways are included i n  the  s i t e  boundary 
i n d i v i d u a l  doses given i n  Table 4.1.3-2. What doses i n  Table 
4.1.3-2 were ca lcu la ted  us ing measured releases, and which doses 
are based on mon i to r ing  r e s u l t s ?  It i s  n o t  c lea r  whether 
inges t ion  o f  food crops was inc luded i n  i n d i v i d u a l  o r  populat ion 
doses tabulated. 
r e s i d e n t i a l  l o c a t i o n  consider ing a l l  e x i s t i n g  pathways should be 
inc luded i n  t h i s  section. 

The ca lcu la ted  i n d i v i d u a l  dose a t  the  cont ro l  l i n g  
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Section Comnent 

General The annual occupational rad1 ation exposure for current 
laboratory site operations and estimated exposure due to 
future operations should be included in the environmental 
statement. 
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DOE Staff Response on NRC Comments on DOE/EIS-0018-D, 
the Draft Environmental Impact Statement 

on the Los Alamos Scientific Laboratory Site 

Extensive additional detail has been'added to the document through 
the incorporation of the 1978 environmental surveillance report for 
LASL as appendix €I. It contains considerable additional detail on 
effluents, radioactive effluent release points, sampling locations, 
and methodologies. 

Section 3.3.3 on waste disposal practices was largely reworked and 
incorporated additional information in response to your cOmments 
regarding pages 3-112 through 3-129 of the draft EIS. 

The section on calculated and measured doses was revised to be based 
on more recent information and clarify pathway considerations. 

Material was added in section 4.1.3 (see especially table 4.1.3-4) 
regarding laboratory-wide occupational radiation exposure experience. 

n - t  

_ .  cl 
n I 

r ,  : f l  I 

n .I 

n I 

0 I 

n I 

' 0  , I  

[I 
n I 
0 t 

rr I 
n I 

n I 

n I 

n 
- I  

n 

4 

* I  



I 
I .  
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1-71 

DEPARTMENT OF HEALTH, EDUCATION. AND WELFARE 
PueLtc HEALTH SERVICE 

CENTER FOR DISEASE CONTROL 
ATLANTA, GEORGIA 30333 
TELEPHONE: (404) c m - m i  1 

September 20, 1978 

Hr. W. H. Pennington 
Direc tor ,  Division of Program Review 

and Coordination 
Off ice  of NEPA Affa i r s ,  EV 
Department of Energy 
Washington,. D.C. 20545 

Dear Mr. Pennington: 

We have reviewed the  d r a f t  environmental impact statement on the U s  Alamos 
S c i e n t i f i c  Laboratory S i t e ,  Ins A ~ ~ I D O S ,  New Mexlco. 
behalf  of the Publ ic  Health Service. 

We are responding on 

The DEIS f o r  t he  Lo6 Alamos S c i e n t i f i c  Laboratory (LASL) site i s  intended 
t o  consider  long-range cumulative environmental impacts of fu tu re  LASL pro- 
jects.  
issued f o r  i nd iv idua l  p r o j e c t s  as they develop (page 2-15, las t  paragraph). 
The DEIS, however, does n o t  always achieve i t s  goal;  environmental da t a  are 
abundant but long-range impact assessments are scarce. 

Indiv idua l  assessments and environmental impact s ta tements  w i l l  be 

We understand from the  s ta tement  that water r i g h t s  are used by the  S t a t e  
of New Mexico t o  con t ro l  t he  quant i ty  of water removed from i ts  resources.  
LASL has two water r i g h t s ,  6.8 m i l l i o n  cubic  meters per year  of groundwater 
and 1.48 mi l l i on  cubic  meters per year  of sur face  water. The sur face  water 
r i g h t s  were granted i n  1976 when i t  was apparent  that the  demand f o r  ground- 
water would exceed LASL's groundwater r i g h t s .  
t o  use sur face  water t o  meet i t s  needs, a l l  p ro jec t ions  f o r  increased water 
requirements W i l l  be s a t i s f i e d  by t he  groundwater source. The DEIS p ro jec t s  
that the  n a t u r a l  discharge of water from the  aqu i f e r  t o  the Rio Grande w i l l  
be reduced by LJLSL's increased use of groundwater, and sur face  water w i l l  be 
used M rep lace  the  l o s t  groundwater (page 4-3, l a s t  paragraph, and page 4-5, 
f i r s t  paragraph). 
pacted by the LASL water needs as r e l a t e d  t o  t he  following information 
r e t r i eved  from the  DEIS: 

However, LASL does not  plan 

We f e e l  both groundwater and sur face  water W i l l  be i m -  

1. Impacts on the  quant i ty  of water s tored  i n  the  aqu i f e r  

Data presented i n  the  DEIS p ro jec t  a cont inua l  reduct ion i n  the  quant i ty  
of water s to red  i n  the  aqui fe r .  
. un t i l  1995 when i t  w i l l  equal  t he  water r i g h t s  l imi t .  
is expected t o  continue dropping a t  approximately the same rate as it 

LASL groundwater demand W i l l  increase  
The water t a b l e  
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has i n  the  past (page 4-3, last  paragraph and.page 4-4,  first para- 
graph) * 

The s igni f icance  of t h i s  impact can be measured by t he  length of time 
i t  W i l l  take t o  deple te  the  aqui fe r  under cur ren t  condi t ions compared 
t o  how long it w i l l  take with LASL increased demand f o r  groundwater. 
The DEIS mentions tha t  neighboring cammunlties w i l l  increase t h e i r  
demand f o r  water, but i t  does not  calculate the  volume o r  compare i t  
t o  the LASL danand (page 4-108, second paragraph) . 
Since deplet ion w i l l  mean expensive a l t e r n a t i v e  sources,  it is important 
t o  know the expected l i f e  span of the  aquifer .  A mass balance calcu- 
l a t i o n  taking account of the v o l m e  of water i n  the aqui fe r ,  na tu ra l  
recharge and l o s s  rates, and hman demands would provide an estimate.  

'. 

Impacts on the q u a l i t y  of water produced by the aqui fe r  

As the  v o l m e  of water i n  the aqui fe r  continues t o  decrease, water w i l l  
be drawn from successively lower strata where unknown deposi ts  may con- 
taminate the water. The DEIS does not  consider t h i s  impact. An 
examination of the  h is tory  of groundwater qqa l i ty  and chemical examination 
of aquifer .samples  ind ica t e s  how the  qua l i ty  may change i n  the future.  
The DEIS r epor t s  that one w e l l  (LA-6) produces water contaminated with 
a r sen ic  (page 4-5,  t h i r d  paragraph), but the  h is tory  of t h i s  w e l l  i s  not  
provided . 
Impact on the flow i n  the  Rio Grande 

As previously mentioned LASL plans t o  increase i t s  demand on the  aqui fe r  
reducing i ts  discharge t o  the Rio Grande. This impact w i l l  be mitigated 
by using surface water t o  replace the los t  water (page 4 L 3 ,  l as t  para- 
graph and page 4-5,  f i r s t  paragraph). 

Impact on the q u a l i t y  of Rio Grande water 

The exchange of surface water f o r  groundwater.(see impact 1 3 )  w i l l  a f f e c t  
the q u a l i t y  of the  Rid Grande. The DEIS does not  compare the qua l i ty  of 
the two sources,  but i t  may be assumed t h a t  they d i f f e r .  The ne t  r e s u l t ,  
therefore ,  wi l l  be a change i n  r i v e r  water qual i ty .  

Secondary impacts on populations t h a t  depend on the water resources used 
by LASL 

Changes i n  groundwater quant i ty  and qua l i ty  w i l l  a f f e c t  cornuni t ies  
around Los Alamos County. 
ed  by the  DEIS, nor does the DEIS i nd ica t e  i f  the aqui fe r  has been designa- 
ted a so l e  source water supply under the  Safe Drinking Water Act (P.L. 
93-523)  . 

Impacts on these communities are not consider- 
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I Changes i n  su r face  (Rio Grande) water q u a n t i t i e s  have been considered 
by the DEIS,  but  t h e  i s s u e  of q u a l i t y  is n o t  addressed. 
should be assessed since communities i n  New Mexico, Texas, and Mexico 
may be a f fec ted .  
na t iona l  agreements. apply t o  t h e  q u a l i t y  o f  t h e  Rio Grande and t h e  impact 
of t h e  proposed f a c i l i t y  upon t h i s  watercourse. 

This impact 

The statement  should a l s o  determine i f  any i n t e r -  

The only a l t e r n a t i v e  f o r  groundwater use considered by the DEIS i s  conser- 
va t ion ;  f o r  example: by charging domestic u s e r s  more f o r  water (page 10-4, 
t a b l e  10-1), by s topping i r r i g a t i o n  p r a c t i c e s ,  by recyc l ing  t r e a t e d  waste= 
water (page 4-1, four th .  paragraph),  by using mechanical cool ing i n  place o f  
non-contact cool ing (page 9-9, second paragraph),  and by mandatory r a t ion ing  
(page 5-1, second paragraph). The DEIS does not  consider  a l t e r n a t i v e s  f o r  
water sources  a f t e r  t h e  water r i g h t s  are exceeded i n  1995. 
planning t h a t  recognizes  dep le t ion  of  the  a q u i f e r  would consider  a l t e r n a t i v e s  
that c o n t r o l  t he  growth of LASL, develop cons t ruc t ion  des igns  t h a t  minimize 
water use,  and g ive  high' p r i o r i t y  t o  low water using research  pro jec ts .  

. 

Long-range 

Wastewater Ef f luen t s  

LASL wastewater d i scharges  both i n d u s t r i a l  and san i t a ry  create i n t e r m i t t e n t  
f lows t h a t  d i scharge  t o  e s s e n t i a l l y  dry stream beds (page 3-19, f i g u r e  
3.3.2-2). 
absorbed by the  s o i l  p r i o r  t o  reaching the  Rlo Grande. 
Discharge El iminat ion System only cons iders  flow, b io log ica l  oxygen demand, 
and t o t a l  suspended s o l i d s  i n  t r e a t e d  san i t a ry  sewage (page 4-9, t a b l e  
4.1.1-4). 
t r i a l  wastewater e f f l u e n t  q u a l i t y ,  however, i s  considered i n  d e t a i l  (page 
4-7, t a b l e  4.1.1-3), but  concent ra t ions  are not  r e l a t e d  t o  animal usage. 
study reported concent ra t ion  of mercury i n  stream banks (page 4-24, t a b l e  
4.1.1-18). but  d id  no t  re la te  the  mercury t o  wastewater. The DEIS should 
consider  p l an t  and animal populat ions t h a t  depend on the i n t e r m i t t e n t  f lows 
and determine i f  any e f f e c t s  i n  the  food chain are caused by wastewater 
contaminants. Curren t ly ,  only geographic p l an t  and animal d i s t r i b u t i o n  are 
considered without r e l a t i n g  t o  the  su r face  water supply. 

These flows remain on the  su r face  f o r  s h o r t  d i s t ances  and are 
The National Po l lu t an t  

Heavy metals o r  o t h e r  t ox ic  compounds a r e  not  considered. Indus- 

One 

The d i scuss ions  and presenta t ion  of r ad io log ica l  da t a  i n  Chapter 4, P o t e n t i a l  
Impact of t he  Proposed Action, has adequately addressed the  i s s u e s  t h a t  
impact on publ ic  hea l th  and s a f e t y  from the  a c t i v i t i e s  a t  t h e  LASL. It is  
noted t h a t  t he  r ad io log ica l  assessment of LASL opera t ions  i n d i c a t e s  t h a t  t he  
dose t o  the  population o f f s i t e  i s  w e l l  wi thin cu r ren t  r a d i a t i o n  pro tec t ion  
s tandards.  
that there i s  a hea l th  physics program f o r  measurement and con t ro l  of occu- 
pa t iona l  exposure. It would be he lp fu l  i f  appropr ia te  da t a  on . the  dose t o  
workers could be included in t he  statement.  

However, t he  d iscuss ion  of hea l th 'and  s a f e t y  on page 3-139 states 
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This DEIS acknowledges that low but measurable l e v e l s  of long-lived radio- 
nucl ides ,  such as Sr-90, Cs-137, Pu-239, and AM-241, are being released 
from the  Los Alamos f a c i l i t i e s  i n t o  neighboring terrestrial and aquat ic  
environments. 
f o r  such radionucl ides  t o  accumulate i n  aquatic and terrestrial p lan ts  and 
animals which become a p a r t  of the  human food supply. 

Therefore, we recommend that the  Department of Energy broaden the base of 
i t s  monitoring program t o  include measurements of  the  above radionuclides i n  
components of p l an t s  and animals located downstream and downwind from the  
research f a c i l i t i e s ,  waste b u r i a l  sites, and o ther  loca t ions  known t o  be 
used as human food sources. 

The Food i Drug Administration i s  concerned about the  po ten t i a l  

Thank you fo r  the opportunity of reviewing t h i s  docunent. 
c i a t e  receiving three  copies  of the  f i n a l  when i t  i s  issued. 

We would appre- 

Sincerely yours,  

W i l l i a m  H. Foege, H.D. 
Assis tant  Surgeon General 
Direc t o r  
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the  Draft Environmental Impact Statement, 
on the  Los Alamos S c i e n t i f i c  Laboratory S i t e  . 

With regard t o  t h e  concerns about water resources ,  t h e  r ev i s ions  and 
add i t ions  t o  t h e ' t e x t  a t  appropr ia te  l oca t ions ,  e soec ia l ly  i n  
sec t ions  3.1.2, 3.3.1, and 4.4.1, should provide adequate answers. 
However, some s p e c i f i c  po in t s  can be highl ighted.  The impacts on 
the  quan t i ty  of water i n  t h e  a q u i f e r  are bel ieved t o  be minimal. 
a q u i f e r  from which the  municipal supply is drawn is a t  least 3,900 
f e e t  thick.  
miles from t h e  l a r g e s t  producing w e l l  has decl ined less than 3 f e e t  
since 1960 and nay be due t o  gradual  long-term v a r i a t i o n  i n  recharge. 
This  supports  t h e  b e l i e f  t h a t  cu r ren t ,  as w e l l  as pro jec ted  pumpage, 
has no measurable phys ica l  e f f e c t  on the  r eg iona l  aqu i f e r  and is 
with in  t h e  amount of n a t u r a l  recharge.  
w e l l s  is not  an ind ica t ion  of o v e r a l l  e f f e c t  on the  aqu i f e r  bu t  r a the r  
on l o c a l  well-bore condi t ions  r e s u l t i n g  from pumping. 
l a r g e s t  drawdowns are small proport ions of t h e  w e l l  depths and no 
more than a few percent  of t he  aqu i f e r  thickness.  While some new 
wells w i l l  be requi red  t o  o f f s e t  e f f e c t s  of decreased capaci ty  In 
o lde r  w e l l s  o r  l a r g e r  demands, t h e r e  are no expectat ions of ever 
needing t o  consider  "expensive a l t e r n a t i v e  sources." o r  a f i n i t e  l i f e -  
t i m e  f o r  t he  a q u i f e r  as a whole. 

The 

The water level i n  a test w e l l  i n  the  aqu i f e r  about 2.2 

- 

The drawdown a t  the  pumped 

Even t h e  

The only w e l l  in which s i g n i f i c a n t  q u a l i t y  changes have occurred over 
a long per iod of time is w e l l  LA-6. Arsenic concentrat ions i n  t h a t  
w e l l  increased s u f f i c i e n t l y  (about 30 percent)  over a 4-year per iod 
t o  r equ i r e  removing i t  from regu la r  production. 
was added f o r  che r epor t  of a d e t a i l e d  hydrogeologic study of t he  
occurrence of a r s e n i c  i n  t h a t  w e l l .  

A new reference  (4-6A) 

Impacts on both t h e  flow and q u a l i t y  of t h e  Rio Grande w i l l  be 
i n s i g n i f i c a n t  and almost c e r t a i n l y  unmeasurable. 
e f f e c t  of increased pumping were rea l i zed  i n  t h e  Rio Grande, i t  
would amount t o  about 0.15 percent  of t h e  average flow a t  Otowi 
Bridge. Detai led analyses  of reg iona l  su r f ace  waters and spr ings  i n  
White Rock Canyon are included i n  appendix H (see pages H-88 and H-90), 

. i nd ica t ing  t h a t  water flowing i n  t h e  Rio Cham (which includes San 
Juan-Chama Diversion water) is genera l ly  more mineralized than the  
ground water discharged i n t o  White Rock Canyon. Even assuming t h e  
replacement su r face  water is twice t h e  mineral  content  of t he  reduced 
ground water inflow t o  t h e  Rio Grande, general  water q u a l i t y  i n  the  
Rio Grande downstream would be changed less than 0.1 percent.  This  
is much less than n a t u r a l  va r i a t ion .  

Even i f  t he  f u l l  

Thus, w e  do not  be l ieve  t h a t  t h e r e  have been o r  w i l l  be any s ign i f -  
i c a n t  eEfects  on e i t h e r  t h e  su r face  o r  ground water i n  the  region. 
The aqu i fe r  i s  not  a designated s o l e  source water supply. 
t o  the t e x t  a t  s eve ra l  po in t s  a l s o  i n d i c a t e  t h a t  conservation measures 

Additions 



1-76 

a have been e f f e c t i v e  i n  Los Alamos with about a 30 percent reduction 
in t o t a l  use r ea l i zed  i n  t h e  last two years.  Accordingly, t he  pro- 
j ec t ions  made i n  the  d r a f t  EIS were considerable overestimates. It 
is unlikely t h a t  LASL demands w i l l  reach the  l e g a l  limits for water 
use f o r  several decades a t  the earliest. 

Additional information on nonradioactive cons t i tuents  i n  wastewaters 
has been included i n  the  statement,  espec ia l ly  i n  appendix E which 
contains  da ta  on e f f luen t  monitoring and summaries of some of the  
ongoing ecological  s tud ie s  i n  the  Los Alamos area. A t  t h i s  po in t ,  
Information is  st i l l  l imi ted ,  but t h e  general  conclusion is t h a t  t h e  
g rea t e s t  Impacts are r e l a t ed  t o  the  va r i a t ions  i n  the  amount of water 
ava i l ab le  r a t h e r  than contaminants. A s  more information on uptake 
.or other  b io log ica l  e f f e c t s  is ava i lab le ,  i t  w i l l  be reported through 
the  annual monitoring repor t s  issued by LASL. 

New information has been added i n  sec t ion  4.1.3 (see espec ia l ly  
t a b l e  4.1.3-4) summarizing laboratory-wide occupational rad ia t ion  
exposure experience i n  t h e  last severa l  years. 

Extensive addi t iona l  d e t a i l  on water and foodstuff monitoring i n  the  
v i c i n i t y  of Los Alamos is  included i n  appendix H. Foodstuffs i n  the  
area, including f i s h  from the  Rio Grande, are discussed on pages H-25 
through H-28. Discussions of poss ib le  foodchains i n  Los Alamos Canyon 
and the  Rio Grande were expanded i n  sec t ion  4.1.3 (see espec ia l ly  
pages 4-56 through 4-62). I 
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UNITED STATES DEPARTMENT OF AGRICUL~URE 

FOREST SERVICE 

P.O. Box 2417 
Washington, DC 20013 

r Mr. W. ?I. Pennington, D i rec to r  
Department of Energy 
Divis ion of Program Review 

a n d  Coordination 
Off ice  of NEPA Af fa i r s ,  EV 

L Washington, DC 20545 

l 

1950 

Dear Mr. Pennington: 

We have reviewed the  Draf t  Environmental Statement f o r  the Los 
Alamos S c i e n t i f i c  Laboratory S i t e ,  Los Alamos, New Mexico, 
DOE /E IS-0018-D. 

Page 2-7, 3rd paragraph. Geothermal Demonstration P ro jec t  

We concur t h a t  a s epa ra t e  Environmental Statement w i l l  probably 
be necessary before  a genera t ing  f a c i l i t y  is constructed and 
should, be determined by an environmental  assessment. 

Page 3-36. F lora  and Fauna 

3-149 f i r e  p ro tec t ion ,  4-102 acc iden t s ,  and 4-11 wood burning a l l  
po in t  out a need t o  f u r t h e r  develop the  management of the  wood- 
lands (B. t he  pinon/ juniper  and ponderosa pine)  within the  LASL 
s i t e .  This management should be t i e d  t o  f i r e  p ro tec t ion  
(reduct ion of f u e l s  - fue lbreaks ,  e tc . )and  the  sus ta ined  pro- 
duct ion of wood products such as fuelwood, po les ,  and sawtimber. 
The Forest  Service is w i l l i n g  and ab le  (through t h e  p ro fes s iona l  
consul t ing  s e r v i c e s  noted on page 3-149, 6 th  paragraph) t o  
assist i n  developing a management program for t he  LASL s i t e  lands.  

Page 4-117 ( cen te r  of page) 

We suggest rewording f o r  c l a r i f i c a t i o n  as follows: 
be pressure  t o  expand i n t o  Federal  l ands  administered by t h e  Forest  
Service and the  General Senr lces  Administration. The General 
Serv ices  Administration lands are considered 'reserved' in t h e  
county land management plan." 

"There W i l l  
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We appreciate the opportunity t o  revlew and camment onsthie 
Environment a1 Statement . 

Deputy Chief 
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DOE Staff  Response on DOA Comments on DOE/EIS-OOl8-D, 
the  Draft Environmental Impact Statement 

on the  Los Alamos S c i e n t i f i c  Laboratory S i t e  . 

With regard t o  the comment about land management cooperation, note 
t h a t  there is a continuing arrangement f o r  cooperation between the 
Forest Service and Los Alamos Area Office of the DOE. One-half of 
the costs  of a Forest Service s t a f f  pereon are borne by DOE t o  
provide a d i rec t  liaison and consulting. function, assuring coordination 
of management practices a t  LASL and the adjoining fores t  lands. 
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Septerber 22, 1978 

Mr. W. H. Pennington, Di rector  
Div is ion o f  Program Review Coordination 
O f f i ce  o f  NEPA A f f a i r s  
Department of Energy 
Washington, D.C. 20545 

Dear S i r ,  

The purpose o f  t h i s  l e t t e r  i s  t o  request t h a t  you hold a wel l -publ ic ized 
publ ic  hearing on the Environmental Impact Statement f o r  the Los Alamos Sc ien t i f i c  
Laboratories' s i t e ,  DOE/EIS-0018-G. Your E I S  does not  contain adequate 
assessment of the problem o f  radioact ive wastes generated by LASL and resul tant  
hazards t o  the public. This i s  an important publ ic  po l i cy  issue and needs 
t o  be explored i n  great deta i l .  

I n  addit ion, your sect ion on a1 ternat ives seems woefully inadequate. 
Only through a wel l -publ ic ized publ ic  hearing can you learn about the 

a l ternat ives t h a t  the publ ic  might consider feas ib le  and desirable. A well-  
publ ic ized pub l i c  hearing i s  also the only way t o  learn about the pub l i c ' s  
concerns, which are very real,  very soundly based, and very much ignored 
t r a d i t i o n a l l y  by D.O.E. and i t s  predecessor agencies. Thank you. 

Sincerely, 

Peter Montague, Ph. D. 
P.O. Box 4524 
A1 buquerque, NM 871 06 

PY/ vp 
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Hr. W.H. Pcnnlngton 
Direc tor  of t h e  Offlce NEPA 
H a i l  S t a t i o n  E 201 
Washington D.C. - 2 0 9 5  

Deer Mr. Pennington, 

I have j u s t  discovered after c a l l i n g  your o f f i c e  t h i s  morning 
that comments on t h e  " D n r f t  Environmental Impact Statement for 
the  Los Alamos S c i e n t i f i c  Laboratory site- Los A l e m a s  , N e w  
Mexico" is due on September 27 - in two days. I J u s t  received 

, a copy of t h e  impact s ta tement  a week ago from a f r i e n d  a l t h o u g h  
1 am 8 member and organizer  for the loco1 Wer a e s i s t e r s  League 
chapter  and was not  contacted on t h i s  paper thouqh we have 
been Involved and c r i t i c a l  of Los Alamos's a c t i v l t l e s  f o r  many 
years . 
J u s t  a b r i e f  going over of the  r epor t  shows t h a t  a hearl,nR is 
necessary f o r  t h e  many unc lear  end unresearched e r e a s ' i n  t h e  
statement . . .  

1) The breakdown of w h i t e s  and nonwhite mino i r i t i e s  working a t  
LASL and  the pay scale of those employees 

2 )  h'o h i s to ry  of problems in secu r i ty  and v i o l a t i o n s  and i f  t h e  
s i g n s   re in Spsnieh and Native American lanuaqea in wooded 
areas which are l e s s  f r e q u e n t l y  patmled. 

2 )  No h i s to ry  of acc iden t s  and problems of the t ranspor ta t ion  
and s torage  of xuc lear  waste I n  Los Alamos. It  would be i m -  
porterit that these accidents be well  known and documented 
80 t h a t  they no t  occur  i n  t h e  fu ture .  

4) Also i n  t h e  soc i a l  are there  is no mention of the crime of 
lab employees and alcoholism problem being n maJor prcblems 
among the- a d u l t  population of the community. 

is the e f f e c t  on t h e  community and t h e  labs if maJor programs 
are cut, espec ia l ly  those involving nuclear weapons and energy. 
Eecause of the  uns t ab le  p o l i t i c a l  environment on these p a r t i c u l a r  
i s sues  m a k e s  a s t rong  e f f e c t  on the fu tu re  of the labs and 
t h e  towr. of Los A l 8 m O S .  More discussion on conversion of labs 
t o  more s o c i a l l y  acceptable  and he lpfu l  programs 1s absolu te ly  
necessary. 

5) Another completelgneglected area which needs -Jar research 

6) Eore de ta i l ed  s t u d y  must  be done on workers s a f e t y  and 
occupational h e a t t h .  I t  is necessary t o  have more d e t a i l e d  
information and breakdown on t f a i n l n g  and s a f e t y  precautions 
taken b y  the lab5 to pro tec t  employees. The i r p a c t  statement 
should 8150 have a h i s to ry  of t h e  acc idents  t o  lab  employees 
and the hazards t h e y  have faced i n  the past. 

J u s t  these sho r t  oomments and f a u l t s  i n  the repor t  mmks it 
obvious a hearing must  be held. I would be able t o  work 
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on ge t t ing  teetiaony for such a hearing 8nd the  War Beslters 
League 'as w e l l  M other organleetione could provide 1nforaPatIon 
for the impact rtatement. 

I hope tht a hearing w i l l  be set up i n  the near! future and 
that I and my orgmniution be contacted w e l l  in adkance to 
prepare adequate testimony and input. 

Thnk jou f o r  jour oone ider~t ion .  

! 

! 

Sinoerely,  

Cmlg Slmpson 
War Resisters League 

(';& 2) + J 4 A c - f - -  4' 4 

I 
I 
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DOE S taf f  Response t o  D r .  Pe te r  Montague, 
Ms. Dede Feldman, and M r .  Craig Simpson 

These three  commentators requested t h a t  public hearings be held on t he  
d r a f t  statement. DOE f e l t  t h a t  public hearings on the d r a f t  EIS.t&uld 
not r e s u l t  i n  receiving addi t iona l  information t h a t  would s ign i f i can t ly  
supplement t h a t  already received, s ince  the  subjec t  EIS is  f o r  an 
ex i s t ing  f a c i l i t y  which has been a s ign i f i can t  and an i n t e g r a l  p a r t  of 
the l o c a l  and state environment f o r  35 years. 
regarding: (1) the  d r a f t  EIS, (2) t h e  Omnibus Environmental Assessment 
f o r  LASL, which was published i n  1975 and served as one of the  back- 
ground documents t h a t  were made publicly ava i lab le  when i t  was  f i r s t  
announced 'iat an EIS was t o  be prepared, and (3) the  i ssues  which 
have been ,;cviously ra i sed  by these commentators and o ther  public 
I n t e r e s t  groups regarding t h e  nuclear cycle, generally, during the  
several public hearings t h a t  DOE has held around the  state i n  conjunction 
with the  proposed Waste I so la t ion  P i l o t  Plant pro jec t .  We a l s o  believe 
the  public has been kept informed about t he  environmental aspects and 
consequences of LASL operations over recent years through the  d i s t r ibu t ion  
of annual environmental monitoring reports. 

Comments are on hand 

Furthermore, as a r e s u l t  of t he  Eubstantive comments received on the 
d r a f t  statement, numerous changes and additons have been made i n  t h e  
statement. A summary of the  changes made i n  the  t e x t  as a r e s u l t  of 
these concerns i s  presented i n  sec t ion  11. 
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Other Letters 

The following letters require no staff response. 
changes made in  the text as a resul t  of these concerns is presented 
i n  sect ion 11. 

A summary of the 

We wish to  thank them for their  interest  i n  the DOE activities at the 
Los Alamos Sc ient i f i c  Laboratory. 
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NATIONAL SCIENCE FOUNDATION 

WASHINGTON. D.C. 20550 

. September -28, 1978 

Mr . W . H . Penni ngton , D i  rector 
Division of Program Review 

and Coordination 
Office of NEPA Affairs 
Department of Energy 
Washington, DC 20550 

Dear Mr. Penni ngton: 

The Department o f  Energy's d r a f t  Environmental Impact Statement, 

Los Alamos Scient i f ic  Laboratory S i t e ,  Los Alamos, New Mexico, 

DOE/EIS-0018-D, has been reviewed by the appropriate National 

Science Foundation s ta f f .  We have no comnents t o  offer on this 

s t a t  eme n t . 
Sincerely yours, - -. 

aniel Hunt  
Deputy Ass i s tant  D i  rector 
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WILLIAM E JIMERSON CMlRl l l  

P TIMOTHV EICHENBERG TIEASUIER 

EMMA C GONU!.ES Couyn CLERK 

GEORGE W BEACH. &sstsson 
MICHAEL E MARTINEZ. WALL C w u S  wDGE 

OOARD OF COUNlY COMMISSIONERS 

M W D  Y SANTIUNES.  CU.IY.N 

M HAWK. HCE.CUI IYAN 

1 
%tab of 3 r m  ibriro 

ALeuouERouE N E W  MEXICO 87102 

WRAV L SIMMONS. uiuim 
U M E S  P W O N  MORRIS. UEYIER 6 2 0 L O M A S  N.W 

Ju ly  27, 1978 
J W E N  G SANCHEZ. u E y I l n  

W. H. Pennington, Director  
Division of Program Review 

and Coordination 
Office of NEPA Af fa i r s  
Department of Energy 
Washington, D.C. 20545 

MARY C WALTERS mODA11 AlOGl 

I 

Dear M r .  Pennington: 

On behalf of t he  County of Be rna l i l l o  I wish t o  acknowledge our r e c e i p t  
of your le t ter  of Ju ly  7, 1978 and the enclosed Environmental Impact 
Statement f o r  the continuation of a c t i v i t i e s  a t  the  Los Alamos S c i e n t i f i c  
Laboratory site. / 

As p a r t  of the review and comment process le t  t h i s  let ter convey our s t rong 
support and endorsement of LASL's a c t i v i t i e s  now and i n  t h e  immediate future .  
In  j u s t i f i c a t i o n  w e  can only ecbo one of t h e i r  important statements, namely: 

"....The essence of t he  environmental t r ade -o f f ' ana lys i s  
lies i n  na t iona l  pol icy decis ions t h a t  t he  work done at  
LASL is es sen t i a l .  
the b e n e f i t s  would encompass maintenance of National defense, 
increased na t iona l  self-suff ic iency of energy resources,  
improved qua l i ty  of l i f e ,  and reductions of environmental 
impact throughout the nation.. . . (page 1-14)" 

I f  the goals of research are r ea l i zed ,  

1 

Obviously as we approach the  conanencement of a new decade our a t t e n t i o n  turns  
toward new problems (or renewal of pas t  problems) e.g. upstream and downstream 
water contamination, s to rage  of i r r e v e r s i b l e  r ad ioac t ive  substances. However, 
w e  t r u s t  t h a t  within the confines of LASL's operations the re  are a number of 
t a l en ted  and concerned individuals  who w i l l  provide the  necessary safeguards 
and f u t u r e  technology t o  overcome the  above concerns. 

I n  c losing,  w e  s t rongly endorse the conservations of t h i s  program within 
Los Alamos County and would g rea t ly  appreciate  t he  Department of Energy's 
approval of t he  program as presented. 

. 

I RMH:br V i ce- Cha irman 



W. H. Pennington, Director 
Division of Program Review 
and Coordination Office o f  Nepa Affairs 
Department of Energy 
Washington, D. C. 20545 

Dear Mr. Pennington: 

NMD's Heal th/Safety Personnel, as we1 1 as management 
personnel involved w i t h  the Mox program, have no 
comments t o  the Draft, Los Alamos E.I.S. (DOE/EIS 
001 8D) . 
Thank you f o r  the opportunity t o  examine the d r a f t  
issue'. 

Your7 very t ru ly  

Grant W. Lapier 
Product Manager 

GWL/c hs 

I 

The Bobcock 6 WIICOX Company I Established 1867 
- 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 

Box 2007, Albuquerque, NM 87103 . 
August 2, 1970 / I  

Mr. W. H. Pennington 
M a i l  Stat ion E-201 
U.S. Department o f  Energy 
Washipg;an, DC 20545 

Dear S i r :  

The d r a f t  environmental impact statement f o r  the 10s Alamos Sc ien t i f i c  

o f f i ce  f o r  review and comnent. 
. Laboratory Site, Los Alamos, New Mexico, has been received a t  t h i s  

The draf t  statement describes the potent ia l  for  environmental impacts 
of continuing the operation of LASL. We f i n d  tha t  most, i f  not a l l ,  
of the impacts described may be categorized as being i n  f i e l d s  of 
technology f o r  which t h i s  agency has no competence. 

Consequently, we are unable t o  provide substantive comnents. 

Sincerely, 

A. W. Hamel strom 
State Conserva t i  oni s t  

cc: 
Director, Of f i ce  o f  Federal Ac t iv i t ies ,  EPA, Washington, DC (5 copies) 
Administrator, USDA-SCS, Washington, M: 

I 



1-90 

llh i lexico Citizens for Clean tlir and Water  
PO box 5 
Los Alamos 
New Mexico 87544 
4 October 1978 

Alan Stoker 
Los ~ l a m o s  S c i e n t i f i c  Laboratory 
h s  AlaKos 
ibew b.exico 67545 
Gear Alan : I 

The LASL d ra f t  impact Etatement d i d  n o t  s p e c i f i c e l l y  
request  responses, o r  g ive  an aedress t o  wcick responsss 
should be sen t .  1 a3 guessing t h a t  you can forward o w  
response to the co r rec t  'person. 

vchile' t h e  appropriate  deadline for res?onses is long 
p a s t ,  1 thought someone might l i k e  t o  see our review of 
t he  c ra i ' t  statemerit. we s lnp ly  coule n o t  s o b i l i z e  mr,- 
power t o  ge t  t he  review done i n  t h e .  1 tm enclosing 
a cop3 of t he  corrments of our reviewers, x..ich were 
f ' avors t le  but  non-specif'ic. Our colurri on ;e?tenber 24 
i n  t h e  Lss rilanos Mxiitor acknowleegec Lke Favorat le  
revie.r! and l i s t e d  various f a c t s  from t h e  statement which 
we thought m i g h t  be of' i n t e r e s t  t o  the  l o c a l  people. As 
I scanned t h e  statement i n  prepara t ion  f o r  the  colwm, 
1 came across  a f e w  items which I w i l l  mention belox, i n  
case they m ' i g h t  be of help t o  anyone s t i l l  working on 
the statefient.  

h e  personnel i'igures were general ly  eiZf i c u l t  t o  
understand and seemed. t o  be i n  c o r d l i c t  i n  d i f f e r e n t  p a r t s  
of' the  statement.  This may s imply  be cue t o  separat ing 
LASL, DOL, and Lia f i g u r e s  a t  one $lace,  and lumping tnw, 
toee tnzr  elsewhere. 

Page 4-93 has a mispr in t  i n  t he  exponent or' cu r i e s  
re lehsec.  Weqr this same page, t h e r e  is a s tEtesent  t ha t  
&/I= t r a f r ' i c  depar t s  eastward, although i n  Fact hocs mag 
depart  t o  the west. Page 4-114 s t a t e s  t h a t  the  town's 
growth i s  250/year. %he 1970 c e n s u  was 15196, and the 
groxth f i g u r e  would the re fo re  e x t x p o l a t e  t o  about 1700C 
.now; However, i bel ieve the a r r e n t  population i s  above 
t h i s ,  and that  the town i s  erowing a t  atout 553 fami l ies  
p e r  year  a t  th i s  time. k i n a l l y ,  page 9-5,  has a m i s p r i n t  
i n  which 'ILbL" i s  given a s  " U S  I .  

bincerelg,  
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New Mexico C i t i z e n s  for 
Clean Air*and Water 
P. 0. Box 5 
Los Alamos, NK 87544 

31 August 1978 

Comefits on the D r a f t  Environmental Impact Statement  ( D E W  
for t h e  Los Alamos S c i e n t i f i c  Laboratory (LASL) s i te ,  Los 
Alams, New Mexico, da ted  xay,  1978 

1. General Comments 

The DCIS is thorough and comprehensive, adequately addressing t h e  
i-- 
of LASL. 

to the cnvironment r e s u l t i n g  fro= past and cont inuing  ope ra t ion  

The Preface  con ta ins  a s t a t emen t  of purpose, "to detennine  the envi- 
ronmental impacts  of cont inuing  i t s  (DOE'S] activit ies a t  the Los Alamos 
S c i e n t i f i c  Laboratory," and d e f i n e s  t h e  area covered (LASL s i te)  and the 
areas not. covered (Nevada T e s t  Site and Fenton H i l l  Geothermal Site). 
But it i s  n o t  made clear t h a t  t h e  LASL si te  is l oose ly  meant to  inc lude  
t h e  r e s i d e n t i a l  and commercial areas of Los A l a n o s  County also. 

11. Comments on Specific Sec t ions  

Sec t ion  1, Sumaly ,  is p a r t i c u l a r l y  wel l -wri t ten and well-placed i n  
t h e  Statement.  
act ivi t ies  and a s s o c i a t e d  environmental  impact. 

I t  s e r v e s  a dual purpose,  to  in t roduce  and summarize LASL 

Sect ion  2, Background, serves a u s e f u l  purpose for both t h e  techni -  
cal and lay r eade r ,  p rovid ing  t h e  necessary  h i s t o r i c a l  i n f o m a t i o n ,  
d e s c r i p t i o n  of c u r r e n t  programs, and f u t u r e  activities. 

Sec t ions  3 and 4 and t h e  appendices  provide a wealth of infom.at ion,  
i n  t e x t ,  t abu la r ,  and graphic foras. Both b e n e f i c i a l  ar.3 a j v e r s e  impacts 
rrcardj n~ cmtiprled o?era t im of LASL arc discussed. 
AppenaLx P snould be e s p e c i a l l y  use fu l  t o  t h e  l a y  reader .  

The Glossarj- i n  

The secondary impacts upon t h e  r e s i d e n t i a l  and comercial areas i n  and 
near Los Alamos County are s u f f i c i e n t l y  d iscussed  to III&.= clear the  v i t a l  
t ies these areas have w i t h  LASL. 

Sec t ions  5 through 8 appear t o  be s z r a i q h t f o w a r Z ,  w i t h  no at tempt  
to avoid d i scuss ion  of less facorable impacts bn t h e  environment. 



. 

The anticipated benefits of the proposed contimad openttbcm 
at  U S L  appear t o  be great. Continued operation would r j t a i n  

unique i n 8 t d & a t i O n 8  white d n M t i n g  specific envirom.znfat 
costs through suitable improvements i n  procedures and faci l i t ies .  

the benefits of resecrrch and realize the f a d l  us3 of e-ce ".-: .. w . q  

n 



i APPENDIX 3 
- LIST OF PREPARERS 

I 

The p r l n c l p a l  preparers  of t h e  LASL EIS are l i s t e d  a l p h a b e t i c a l l y ,  wl th  a b r i e f  t a b u l a t i o n  of t h e i r  
q u a l l f l c a t i o n s ,  i n  t h e  list t h a t  follows: 

A. John Ahlquls t ,  W.S., C e r t i f i e d  Heal th  P h y s l c l s t ,  1 4  years exper(encc In h e a l t h  physics 

Sumner Barr, Ph.D., 19 years exper lence  In  meteorology 

. 
I I 

I 

I 

J e r r y  Buchholz, Ph.D., 16 years experlence I n  chemlstry 

Evan Campbell , M.S. , C e k i f i e d  I n d u s t r i a l  Hyglenls t ,  31 years experience I n  chemistry, i n d u s t r i a l  h y g l m e  

Joyce Frelwald,  M.S. , 14 years exper ience  In  enwlromntal plannlng, technology assessment, and 
system s t u d l e s  

I 

Joe Graf ,  Ph.D. , 7 years experience i n  nuclear englneer lng,  h e a l t h  physics  and enwlromntal assessment 

Tom Cunderson, Ph.D. , Reglstered Profess lona l  Engineer (N.M.) , 5 years experience i n  emlromntal 
I 

engi  neerf ng 

Tom Hakenson, Ph.D. , 12 y e a r s  experience i n  r a d l a t i o n  ecology and envlromental science 

Wayne R. Hansen, Ph.D. , C e r t i f i e d  Health P h y s l c l s t ,  16 y e a r s  exper lence  i n  r a d l a t i o n  protection, 
environmental sclence, and' enviromental assessment 

5;' 
Wayne C. Hanson, Ph.D., C e r t l f i e d  W l l d l l f e  B l o l o g i s t ,  30 years experience i n  r a d l a t l o n  ecology and 

a t t i c  ecology 
I 

Jack Healy, B.S. , C e r t i f l e d  Heal th  P h y s i c i s t ,  35 years exper ience  In r a d l a t l o n  p r o t e c t i o n  and reactor 
s a f e t y  

I 

LaMar Johnson, Ph.D., C e r t l f l e d  Health P h y s l c l s t ,  21 years experience i n  r a d l a t i o n  biology and h e a l t h  
physics  

Harry 5. Jordan, H. ENG., C e r t l f l e d  Health P h y s l c l s t ,  Regls tered I n d u s t r i a l  Hygienist, 32 years 
exper ience  I n  s a n l t a r y  englneer ing,  h e a l t h  physlcs ,  and I n d u s t r i a l  hygiene 

y e a r s  experience I n  behavioral  sclence and technica l  w r l t i n g  

y e a r s  experfence i n  soll mlcroblology', soll radlochetni r t r y ,  radioecology,  

V a l e r i e  McCabe, B.S., 20 

Jack W. Nyhan, Ph.D., 15 
and systems ecology 

/ 

I 
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Willitun D. P u r t p u n ,  B.S., Registered Prof. 6eologlst, 21 yean experience i n  geology and iwdmlogy 

Shelby Smith-Sanclan, Ph.D., 8 yean experience i n  landscape architecture, emfrorraantrl plmnlng, 

. .  

and assessment 

Charlie R. Steen, B.A., 46 years experience i n  archeology, including regional archaologlst for 
National Park Service, Southwest Region 

Alan K. Stoker, ENG., 8 years experience i n  envlromental engineering and envirorqcntal assessment 

Oanlel Talley, 8.5.. 12 years experience i g  mechanical engineerlng and biology 

Allen Valentine, M.S., Certified Health Phplcist, 15 years experience i n  health physics 

GI 

John Warren, Ph.D., 9 years experience i n  chemistry and radiochcmistty 

Merlin Wheeler, Ph.0.. 16 years experience i n  hydrology and geology 

cl 
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COVER SHEET 

FINAL ENVIRONMENTAL IMPACT STATEMENT 
'DOE/EIS-0018 

8 (a) Lead Agency: The Department of Energy 

(b) Proposed Action: Los A l m s  Scientific Laboratory 
Site, L o s  A l m s ,  Los Alamos and Santa Fe Counties, New 
Mexico . 
(c) For Further Information Contact: Mr. Gordon Facer, 
Deputy Director, Division of Safety, Environment, and 
Emergency. Actions, Office of Military Applications, Office 
of the Assistant Secretary for Defense Programs, Mail 
Station A-362, Germantown Building, Washington, DC 20585, 
(301) 353-3011, (2) Dr. Robert J. Stern, Acting Director, 
NEPA Affairs Division, Office of the Assistant Secretary for 
Environment, Room 40-064, Forrestal Building, Washington, DC 
20585, (202) 252-4600, (3) Mr. Stephen H. Greenleigh, Esq., 
Acting Assistant General Counsel for Environment, Room 60- 
064, Forrestal Building, Washington, DC 20585, (202) 252- 
6947. 

For Copies of the EIS Contact: 
address noted ab ove . Mr. Gordon Facer at the 

(d) Designation: Final EIS. 

(e) Abstract: The statement assesses the potential cumu- 
lative environmental impacts associated with current, known 
future, and continuing activities at the LASL site. This 
includes the adverse impacts from postulated accidents 
associated with the activities. Various effluents including 
radioactive ones are released to the environment. However, 
a continuing, comprehensive, monitoring program is carried 
out to assist in the control of hazardous effluents. 
Alternatives considered to current operation of LASL include: 
cessation or relocation of programs: continue activities as 
presently constituted: further limitation of adverse impacts 
by institutional or other iaprovements in various opera- 
tions: and expansion of current activities. 
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PREFACE 

Thls envlromental Impact statement (EIS) was prepared I n  compliance w l t h  the National Environ- 
mental Pollcy Act  of 1969 (NEPA) (42 U.S.C. 4231) by the Department o f  Energy (DOE) t o  detennlne the . 
envlronnental Impacts of contlnulng Its actlvltles a t  the Los Alaos klentlflc Laboratory (LASL). 

a statement would be prepared to assess the cumulatlve Impact on the envlrormant o f  the contlnue 
operatlon of LASL. The notlce sollclted conments and suggestlons for conslderatlon In the preparatlon 
of the statmcnt. F f f t e e n  rcsponms #re recelved frm federal and state agencles and prlvate cltlzens; 
these canments were taken Into account In  the preparatlon o f  the draft envlronwntal Impact statement 
(DEIS) whlch was Issued on June 27, 1978. 

The DEIS descrfbed the ongofng actfvftfes a t  the USL sfte,  dfscusred the actual and potentlal 
tipacts of these actlvltles on the surroundlng envlromnt, and provided background and analyses t o  
assess LASL’s envlronnental Impact of the current and contlnulng actlvltles a t  the slte. The exlstlng 
environmental factors and the overall cumulatlve enviromental fmpactr of  the varfous mfssfons and 
actlvltles a t  the slte and those antlclpated Impacts of contlnulng and planned actlvltles rmre evaluated. 

Comments on the DEIS were recelved fran 15 lndlvldualr and organlzatlons. The areas o f  substantlve 
concerns ralsed In  the canment letters and consldend In the preprratfon o f  thls final document Include: 
(1 )  the mlsslon and locatlon o f  the Laboratory, (2) the blologlcal behavior o f  radlonuclldes, . (3 )  water 
supply f o r  Los Alanos, (4) waste management, (5) accldent analysls, (6) radlologlcal dose and dose 
interpretatlon, (7 )  radloactlve materials In the envlromnt, (8) transprtatlon of radioactive 
materials, and (9 )  addltional detalls deslred. Section 11 of thls f lnal  EIS surrmrlws the areas o f  
concern, provldes c generlc response t o  the canmenti, and Indlcates there major modlflcatlons have been 
made. Coples o f  the canment letters and DOE staff responses are Included as appendix I of the 
s t a  tement . 

This EIS addresses the LASL s l te  as a thole. The level of detail Is general, wl th  speclal 
emphasis I n  those areas t h a t  have, or mlght be consldered to have, potmtlal for  slgnlflcant envlron- 
mental Impacts. The cumulative en&romental results o f  Laboratory actlvltles t o  date are covered 
insofar as lnfonnatlon pennlts. Generally, data Included are those accumulated through calendar year 
1978. Many long-tern envlromental studles are under way as part  o f  onqolng research and monltorlng 
programs. These are deslgned t o  contlnmusly document Interactlons of Laboratory actlvltles w l t h  the 
environnent and pennlt reevaluations o f  slgnlflcance as knowledge Increases. 

Test Slte and geothennal actlvltler a t  the Fenton Hill Geothennal Slte are not covered I n  thls state- 
ment because these actlvl tles have been assessed separately. Envlrormcntal Impact statements have 
been prepared prevlously f o r  speclflc new Laboratoty projects, such as the New Plutonlun Processlng 
Faclllty and the Radlowtlve Solld Waste Volume Reductlon Faclllty and are noted here a t  approprlate 
pofnts and are  also Included In the l l s t  of  references. 

One addltlon to  thls f lnal  docunent Is the Incorporatlon o f  the annual monltorlng report, 
“Environmental Survelllance a t  Lor Alamos Durlng 1978,. as Appendlx H. References t o  thls appendlx 
were noted I n  the text a t  nunerous l a a t l o m  mere I t  could be consulted’for addltlonal or  updated 
detalls. Thls Appendlx H documemts the envlromental survelllance program conducted by the Los Almos 
Sclentlflc Laborbtory (LASL) I n  1978. 

A notlce was publlshed I n  the Federal Reglster on July 15, 1976, (41 FR 29208), annnounclng t h a t  

The Laboratory‘s offslte Involvment 4 t h  nuclear weapons test actlvltles conducted a t  the Nevada 

, 
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Another addi t ion i s  Sectlon 3.3.5 l ransportat lon o f  Radioactive Materials. This section descrfbes 

a var ie ty  o f  radioactive materlal shipments t o  and from LASL and Iden t i f i es  the packages and vehicles 
used. An estlmate of the overal l  r i s k  fran these transportat lon a c t l v l t l e s  i s  presented I n  k c t i o n  4.2.14. 

these sectlons. Detal ls have been incorporated by d l r e c t  Incluslon' I n  the statement, reference t o  other 
sources, and the addl t lon o f  the survell lance report  as Appendlx H.' 

and a glossary has been attached uhlch definer or explalns those t e r n  that, though essential t o  the text, 
are not i n  customary usage. Because many DOE orders, manuals, and d l rect lves are s t l l l  belng promulgated, 
and =,re not considered f i n a l  as o f  the tlme t h l s  EIS ws being written, nulamus references have been 
made herein t o  ERDA Manual Chapters (EROM) uhlch continua t o  Sewe as guldellnes u n t l l  superseded by the 

B r i e f  smnarles o f  the s lgn l f lcant  changes made In  affected sectlons are noted a t  the beglnnlng o f  

To pennlt a bet ter  understanding o f  t h l s  statment, t he  use of sc lent l f lc  terns have been mlnlmlzed, 

f i na i  DOE orders and manuals. . .  

. .  
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. This Environmental 
Energy’s+ a c t i v i t i e s  a t  
Counties a t  Los Alams, 0 

. .  1-1 

1. S W R Y  

Impact Statement (EIS) assesses the e n v i r o m n t a l  impacts o f  the Department’of 
the Los Alamos Sclent l f ic  Laboratory (LASL) s i t e  I n  Lor A l m s  and Santa Fe 
New Mexico, and assesses actual and potential impacts on the surroundlng 

environment. The‘EIS provides environmental input i n to  decisions regqrding the continuing a c t i v i t i e s  
a t  the Los A l m s  Scient i f ic  Laboratory with coverage o f  same fur ther  growth and evolutlon o f  research 
programs i n  new areas. 

I n  January 1943 a wartime laboratory was established a t  Los Alanor ,  New Mexico. I t s  sole misslon 
was the development of a f i s s i o n  baab. This project culmlnrtcd i n  the detonation of the f i r s t  afaalc 
bombs i n  1945. Since then, the primary mission of LASL has continued to be nuclear weapons research 
and developrent, including the f i r s t  themnuc lear  bomb. However, expansion o f  Laboratory e f fo r ts  has 
incorporated numerous programs t o  develop peaceful uses of nuclear energy i n  such areas as f i s s i o n  
reactors, space technology, control led themnuclear  reactions, and medical and b lo log lca l  appl icatlons. 
I n  recent years there has been increasing d ivers i f i ca t ion  i n t o  nonnuclear research rreas, notably 
g e o t h e m l  and solar energy resources and use of superconductor technology for energy storage and 
transmisson. The four major research program areas are national security, energy, biaocdical and 
environmental, and physical research. 

% 

i n  conjunction with the Laboratory’s operations to ta l led  about 8,000. This included employees of 
DOE’S LOS Alamos Area Offlce, the Universi ty of California, and other DOE contractors located i n  Los 
Alamos. The combined Fiscal Year (FY) 1978 payroll was approximately $190 nlllion, and pro ject  ‘ 
expenditures to ta l  led about $325 a i l l l o n .  

Los Alamos i s  a small incorporated county, located i n  north-central Mew Ilexico about 100 h (60 m i )  
north-northeast o f  Albuquerque and 40 lap (25 m i )  northmst of Santa Fe by a i r  (see Figures 1-1 and 1-2). 
Within the County there are 111-bp2.(27,500-acre) LASL s i t e  (a small por t ion i s  i n  Santa Fe COUntY) 
and two adjacent coimiunlties, l n f o w l l y  i d e n t i f i e d  as Lot A l m s  torrnslte and Uhlte Rock. They are 
situated on the Pajar i to  Plateau between the J m z  Mountains to the west and the Rlo Grande Valley to 
the east. The plateau consists o f  a series o f  r e l a t i v e l y  narrow mesas separated b i  deep, steepsided 
canyons tha t  trend east-southeast from the Jmez Mountains d m  to the Rio Grande. 

Most o f  the Laboratory and carmunlty developtent Is confined to the mesa tops. The Laboratory 
s i t e  includes 30 act lve technical areas, where the 124 pr inc ipa l  buildlngs are located. Tangible use 
o f  the Laboratory land area Includes bui lding sites, t e s t  areas, rraste disposal 10CatlOnS. 

. 

To i l l u s t r a t e  the magnitude of the efforts a t  LASL, during 1978, enploynent a t  the Laboratory and 

*The “Department o f  Energy (DOE)” deSigMtIOn i s  ‘used throughout t h i s  document. However, i t  should 
be noted tha t  LASL was operated for the Corps o f  Engineers from 1943 u n t i l  1947; f o r  the Atamlc Energy 
Conmission (AEC) from 1947 u n t i l  January 19. 1975; f o r  the Energy Research and Development Adminlstratlon 
(ERDA) from January 20, 1975, u n t i l  September 30, 1977; and f o r  the Department o f  Energy Since 
October 1978. 
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roads, and u t i l i t y  rlihts-of-way. Hawever,-.these uses account for  only a small f ract ion o f  the t o t a l  
land area; most land i s  used i n  a less tangible way t o  provide a bu f fe r  zone f o r  I so la t i on  f o r  
security and safety purposes and as reserves for  fu ture structure locations. This large, undeveloped 
por t ion also provides refuge for  s ign i f icant  w i l d l i f e  populatlons. The land around the Laboratory 
and immediately adjacent comnunities Is undeveloped; nearly a l l  of i t  Is under control o f  the Forest 
Service, the National Park Service, o r  Indian Pueblos. 

Water i s  supplied t o  the Laboratory and the adjacent connunity areas fm federal-owned wel l  
f ie lds.  About 35% of the annual water usage i s  f o r  the Laboratory; the res t  Is sold t o  Los Alamos 
County for  d i s t r i bu t i on  t o  camnerclal and res ident ia l  users. Water withdrawals are In  conformance 
wi th  State water r i gh ts  l lml ta t ions.  Some water requinmcnts are sat ls f led by recycl lng o f  t reated 
effluents. Conservation o f  water by the carmunlty and LASL reduced t o t a l  water use by about 30% 
between 1976 and 1978. 

serve l l h i t e  Rock. Ratural gas i s  purchased f rom pr ivate u t l l l t i e s  and transported t o  the Los Alamos 
Townsite area through federa l ly  owned pipellnes. In  recent years, about 63% o f  the gas consumed by 
LASL and the Townsite has bean used t o  operate a DOE-owned e l e c t r i c  generating p lant  and several steam 
plants. About 19% of the gas i s  d is t r ibuted i n  the connunlty by 10s Alamos County, and the r e s t  i s  
used d i r e c t l y  by the Laboratory. Total gas usage by LASL and the .conmunlty has declined In  both 
1977 and 1978. E l e c t r i c l t y  i s  supplied by onsi te federal generation (about 30%) and purchases from 
o f f s i t e  suppliers (about 70%). Total energy consumption i s  expected t o  increase about 15% by 1985, 
assuming planned programnatic changes and some conservation measures are Implmnted.  Intenslve 
energy conservation measures Including some requi r lng substantial capi ta l  expenditures might be able 
t o  reduce consumption about 6% from present use by 1985. Conservation measures implemented by the 
Laboratory have resul ted I n  an overa l l  decrease i n  usage o f  about 2.5% bekmn 1976 and 1978 i n  sp i te  
of program expansion. The primary resources used f o r  the oper8tion and malntenacc o f  the Laboratory 
include land, water, and energy; other resources Include the materials f o r  structures and experimental 
f a c i l i t i e s  and the supplles f o r  conducting research program.. 

Liquid, gaseous, and s o l l d  wastes a n  generated as byproducts o f  the Laboratory operation. 
L iqu id wastes include rad ioact ive ly  contaminated solutlons, chemically contaminated wastes, sanitary 
sewage, cooling water discharges, and s t o m  drainage. Nonradloactlve l i q u i d  ef f luents  fran 104 
indus t r i a l  dlscharge points and 10 san l t r r y  sewage treatment f a c i l i t i e s  came under the r e g d a t l o n  
o f  a s ingle NPOES pennl t  i n  1978. Host o f  the discharges met the pennlt requlrements, and Improvements 
are under way o r  proposed f o r  funding t o  achieve be t te r  compliance. The ordinary sanl tary l i q u i d  
wastes are processed by conventional sewage treatment plants, lagoons, and sept ic tanks. 
l i q u i d  wastes are processed by special treatment plants t o  mmve radioactive components and t o  
detoxi fy or neutra l ize other chemical agents. Table 1-1 sumarires the resu l t s  o f  analyses of t reated 
ef f luents  released f r o m  the Central Waste treatment Plant i n  1978 which const l tu tc  about 90% Of the 
rad ioac t l v l t y  released I n  l lqu ld .  The treated ef f luents  contain radioact ive pol lutants a t  leve ls  of 
only a few percent o f  guidellnes applicable t o  exposure t o  the publ lc from Ingestion o f  water and 
food. Behavior o f  those ef f luents  In . the  natural  envlronment I s  the subject o f  continuing studies. 
Three canyon areas o f  pa r t i cu la r  i n te res t  are Pueblo, Los Alamos, and Hortandad Canyons. The dis-  
charges i n t o  these canyons contained trace quant i t ies  of t r i t lm (3H), ceslum-137 (137Cs), 
plutonium-238 (238Pu), americlum-241 (241Am), st ront ium89 and -90 (89-9oSr), uranlrpn-235 (235U), and 

Pr lncipal  energy sources are natural gas and e l e c t r i c i t y .  Pr ivate gas and e l e c t r i c  u t l l l t i e s  

. 

Indus t r i a l  



I '  
I. 
I 
I 
I 
I 
I 
I 
1'. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE 1-1 

EFFLUENT FROM CENTRAL WASTE TREATMENT PLANT I N  1978 

Activity Average 
Concentration Radioactive Released 

Isotoves 0 ( uci /a 1 

2'fiPU 4.05 0.099 x 10:; 
Z'OPu 1.83 0.045 X 10 
Z b l h  1.73 0.043 X loog 

2.64 0.065 X logg 
"Sr 10.4 2.57 X 10:: 

"CS 31 7 0.78 X 10:' 
U-Total 176 gram 4.34 X 10 '-/E 

'H 12,300 0.30 x 10 

Wonradloactl ve 
Consti tuents 

Ca 
C d .  

c1 
Cra 
cua 
F 
Hg' 
Mg 
Na 
Pba 
tna 
CN 
COD' 
NO,(N) 

PH 
Total 
Effluent 
Vol me 

:i 

Average 
Concentration 

(mo/E) 

0.003 
26.0 
48.4 
0.04 
0.27 
3.8 
0.009 
1.4 

0.044 
0.46 
0.04 

0.44 

6.8-12.3 

354 

51 
90 

1345 

%onstituents regulated by NPDES permit. 

4.058 x 10'11 
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some stable elements. Treated wastes have been discharged I n t o  Los Alamos canyon since 1952 and w i l l  
continue a t  least  u n t i l  decontaminatlon o f  the o l d  plutonium processlng f a c l l i t y  i s  canpleted. Pueblo 
Canyon i s  a t r i b u t a r y  o f  Los Alamos Canyon. -Untreated wastes were discharged i n t o  It between 1944 
and 1951, then treated wastes were dlscharged u n t l l  1964. Mortandad Canyon has received treated 
wastes since 1964, and t h i s  w l l t  probably continue f o r  several years. 

The effluents are released t o  normally dry stream beds w l th ln  the Laboratoy boundaries and 
i n f i l t r a t e  I n t o  the alluvium, recharglng the perched water bodies as shown by studies mentloned l a t e r  
i n  t h i s  statement. The major i ty  o f  the radlonuclides are absorbed I n t o  the sedlments i n  varylng 
quantit ies. The absorption, coupled with d l l u t l o n  by natural runoff, resul ts  In vary low concentra- 
t ions of rad ioac t l v l t y  i n  the water contained w i th in  the alluvium, only f ract ions o f  a percent of 
dr inking water concentration gufdes. Them Is no lnd lcat lon that  the l lquid ef f luents  enter waters 
used for human consumptlon. The l l q u l d  ef f luents  a*c Iso la ted from the deep ground water aqui fer  by 
th ick layers o f  dry rock. There has been no change I n  the chemical or r a d i o ~ h m l ~ a l  q u a l i t y  o f  water 
i n  the main aquifer. 

transport o f  rad ioact iv i ty .  Although heavy p rec lp l t a t l on  may r e s u l t  i n  f l ow  a l l  the way t o  the 
Rio Grande r i v e r  about fGur tlmes a year, the e f f l uen t  generally i n f i l t r a t e s  I n t o  the channel a l l u v l m  
before reaching the r iver .  The po r t i on 'o f  tor Alamos Canyon between the Rlo Irande and the confluence 
w i t h  Pueblo Canyon has received about 2.5 m i l l l c u r l e s  ( e l )  of plutoniun per year both from reslduals 
o f  former discharges i n t o  Pueblo Canyon and from treated ef f luents  rele8Sed Into upper Lor Alamos 
Canyon. The plutonium concentrrtlons on s o i l s  and sediments i n  Mortandad Canyon are a t  background 
levels a t  the LASL boundary. Concentratlons o f  p l u t o n l m  I n  sedlment sanples from the Rlo Grande 
are not above the minimum detectable l i m i t s  o f  0.01 plcocurles per g r w  (pCI/g). Thus, no adverse 
environmental e f fec ts  are believed t o  r e s u l t  from these l i q u i d  dlsposal practlces. Sone o f  the 
treated ef f luents  provide increased water supply resu l t i ng  In  add1 tion81 vegetation and greater 
carry ing f o r  w i l d l i f e ,  and some are recycled to m e t  Industrial water reqUimIent8. 

m a l  1 amounts o f  radioactive and nonradioactive materials. The amounts o f  waste r8d iOaCt i~e M t e r l a l s  
released t o  the atmosphere are low, and based on atmospheric sanpling and other I m S U r e m e n t S  during 
1978, the largest  calculated r a d l a t l m  dose t o  be received by any Indiv idual  beyond the US1 boundary 
was less than 1 percent o f  the annual Ind iv idual  dose l l m i t  recomnnded by the Nation81 Cornittee on 
Radiation Protection (NCRP). Some atmospherlc releases o f  natural and depleted UranluIII resu l t  fran 
experfments i n  contro l led t e s t  areas With hlgh explosives. Table 1-2 sumnarltar the pr lnc lpa l  radio- 
act ive and nonradioactive atmospherlc releases during 1978. 

Sol id  wastes include doms t l c  s o l i d  wastes, explosives and hazardous chmical  wastes, and r rd lo -  
ac t i ve l y  contaminated wastes. Ordinary s o l l d  wastes are disposed o f  i n  a County s a n l t a y  l a n d f i l l  
operated i n  accordance With U.S. Envlronnmt81 Protectlon Agency guidelines. Exploslves wastes 8 n  

burned i n  accordance with established safety practices. Radloactively or chemically contaminated 
s o l i d  materials are burled i n  specia l ly  deslgnated p i t s  i n  contro l led areas. M8terials contrslnated 
wi th  transuranic rad ioac t i v i t y  above specl f led leve ls  are placed I n  speclal Storage t o  ensure 
r e t r i e v a b i l i t y .  Table 1-3 sumnarltes the estimated to t81  radionuclide content o f  materials placed i n  
subsurface disposal and ret r ievable storage through DeceqIber 1976 and the pr lnc lpa l  addi t font  i n  1977 
and 1978. 

, 

The transport o f  the sediment dorrnstream by in termi t tent  runof f  Is responsible for some o f f s i t e  

Gaseous wastes Include combustion products from pomr  and steam plants and vehicles, as well as 

. ,  
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TABLE 1-2 

PRINCIPAL ROUTINE ATMOSPHERIC EMISSIONS IN 1978. 

Radioactive 
Radionuclides 

3H 

Plutonium and Americiun 
Uranium (stacks) 
Uraniun (dynammic tests)  
Mixed Flsslon Products 

234Th 
1311 

41Ar 

7 ~ e  

32P 

1 1 ~ .  1 3 ~ s  150 

, 

Curies 
18,631. 

0.0001 12 
0.000526 
0.51 
0.0016 
o.oOoO85 
0.0019 
O.Oo0081 

589. 
1 1 6,449. 
0.0000002 

Nonradioactl ve 
Vehicle Operatlon and Malntenance . 

Estimated 
Amount 

Gasoline Evaporative Losses 28.3 
Carbon Monoxlde 21 3. 
Hydrocarbons 21. 
Nltm-n Oxldes 29. 

Pol lutant . Jmetri c tons) 

Sul fur  Oxlder 
Particulates, Exhaust 
Partlculates. Tlres 

1.1 
0.6 
1.2 

E lec t r i c  Power Plant 
Estimated 
Amount 

Sul fur  Oxides 0.6 

Carbon Monoxide 17.9 

Pol 1 utant Jmetric tons) 

Hydrocarbons 1.1 

Part lculates 
N1 trogen Oxides 

10.5 
739. 

Chcmlcal Vapors and Gases 
Est 1 mated 
Amount 

Chemical 0 
Acetone 2700 
Carbon tlonoxlde 41 00 
E t h y l  Acetate 1600 
Freons 3300 
Helltan 6800 - 13,600 
Methyl Ethyl Ketone 3500 
Methylene Chloride 800 
Sul fur  Hexafluoride 8200. 
Trichlorocthane 13,700 
T r l  chloroethyl ene 2000 

*There were no accidental releases i n  1978. 

I 
I 
I O 
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TABLE 1-3 
ESTIMATED CUMULATIVE RADIONUCLIDE CONTENT OF PRI lCIPAL MATERIALS PLACED 

I N  SUBSURFACE DISPOSAL AND RETRIEVABLE STORAGE 

Radlonucl Ides 
3H 
22Na 
6OCO 
9 0 ~ r  - 9Oy 

137cs 
Uran i rand 

. P i u t o n i d  
241 Am 

Mlxed Flsslon 
Products 

M I  xed Act1 vat1 on 
Products 

Disposal and 
Storage Through 
Dec. 1978' 
JCuriesl 

163,044 
29 

146 
2,987 

5 
140 

57,728 
6,733 

990 

443 

Disposal 
During 
1977 andc1978 
JCurles l 

99,350 

0.01 
0.001 
0.005 
3.4 

49.3 
23.6 

1 x 10-6 

2,615 

84.1 

Retrlevably 
Stored During 
1977 andc1978 
JCuries) 

o-- 

0.03 
23,740 
9,669 

0.34 

a)Hls tor lc  data are known t o  be Incomplete due t o  lack of detai led 
records on quant i t ies o f  a c t l v l t y  placed i n  known dlsporal areas 
during e a r l l e r  years of Laboratory operation. 

b )Ac t l v l t y  I n  curies; decay corrected through 1976. 

C?Act lv l ty  I n  cur ies a t  t ima o f  disposal. 

d)Comblned a c t l v l t y  o f  a l l  isotopes recorded. 
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A continuing, comprehensive monitoring program, including procedures ranging fran continuous 
monitorlng of some effluents to  regular periodic sampling of a i r ,  water, so i l ,  and biological materials 
a t  onsite and of fs i te  locations, has Shown that  no significant enviromiental impacts have resulted fran 
Laboratory effluent or waste disposal. SA radioactivity. is measurable above normal background near 
t h e  Laboratory; however, the levels are  very i o w  and do not present health or safety hazards. Table 1-4 
sunmarires the maximum individual and population of fs i te  dose that may be attributed to  routine releases 
of Laboratory effluents. 

All Laboratory ac t iv i t ies  were analyzed to  determine a l l  accidents of OperatloMl and natural origin. 
The worst possible accidents of various types and the  envlromnental consequences of the potentially 
most significant postulated accldents were evaluated. The types of accidents o r  natural disasters 
evaluated include explosion; criticality; flre I n  a plutoniraa processing facl l l ty;  radioactive material 
sp i l l ;  accidental releases of fission products, tritim, biological materials. or toxic chcIpica1s; an 
a.ircraft crash into a fac i l i ty ;  a transportation accident; and an accelerator accident. Each situation 
i s  s t a t i s t i ca l ly  possible, b u t  mitigating factors wke the likelihood of any of the worst possible 
accidents extremely small. 

Table 1-5 sunmarires the major consequences t o  the general population that  could result from the 
potential accidents i n  LASL f ac i l i t i e s  involving radioactive materlals that  were evaluated for  this 
document. Of these accidents, the maxlmum dose t o  p m e r  o f  the general publlc would result from a 
release of fission products from the research reactor. The accldent Is postulated to  occur, as the 
result of blockage o f  coolant flow leadlng t o  partial  melting of same fuel elements and release of 
radioactive Iodine and noble gases. The maxlrrmn cumulative population dose would result from the 
release o f  t r i t i a t ed  water vapor caused by an a i rc raf t  crashing into a tritlum research faci l l ty .  
The greatest consequence t o  mernkrs of the general publlc r e su l t i ng  fron an accident Involving 
nonradioactive materials would be exposure t o  relatively high levels of aerosollted beyllium for a 
s h i r t  period of time. Potentlal accidents involving transportation of radloactlve materlals related 
to  LASL operations were also evaluated and are discussed In Chapter 4, Section 4.2.14. 

Secondary impacts of the Operation of LASL largely re la te  to land use, economic, and population 
factors. The original Los Alamos tamsite was federally constructed to house Laboratory employees and 
their families. Many comnunlty f ac i l i t i e s  were turned  over to, or b u i l t  for,  Los Alamos County without 
cost to  the comnunity when Federal control over the cnmunlty was relinquished i n  the 1960's. The 
majority of County residents are  still Laboratory employees and their families. Any significant growth 
i n  Laboratory employment wilt have a proportional effect on population growth In the County and surrounding 
region w i t h  concomitant requirements for houslng, utilities, and comnunity services. 

Unavoidable environmental effects  resulting from the  continued operation of WL include land use, 
resource consumption, and effluent release. Continued operation of LASL requires dedication of the 
present laboratory lands for  the foreseeable future, excluding the possibll l ty of a1 ternative land 
uses. 
potentials for multiple use. 

Some release of radioactfve materials and chemlcal substances w i l l  continue. Present releases are 
a l l  a t  concentrations lower than limits set by applicable standards. 
further reduced by new research f ac i l i t i e s  o r  pollution control equipment already under construction or 
planned. 
should they develop, will be quickly detected so that  appropriate mitigatlng actions can be taken 

Some small risk of enviromnental impact results from the possible occurrence o f  a major accident. 

Recently the LASL reservation has been declared a National Envlromental Research Park to  enhance 

Sane releases are  expected to  be 

The continuing comprehensive envlronmenta? monftorfng program ensures thrt any adverse trends, 
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TABLE 1-4 
CALCULATED BOUHDARY AND M I M U n  INDIVIDUAL DOSES 

FROM AIRBORNE RADIOACTIVITY ' 

Maximum . Haximun 
Boundary Dose Indiv idual  Dose 

C r i t i c a l  Dose Dose 
Isotope Oman Location Jmrem/yr) Location Jmrem/yrl %RPSC . 

3H (HTO) Whole Body TA-54 0.071 A i  r p o r t  0.029 0.0058 
Res tauran t 3.8 0.76 
R. o f  TA-53 

41Ar Whole Body ' Boundary N. 1.2 Aptr. N. o f  0.7 0.'14 

239Pu Lung TA-54 . 9.024 Bandel ier ' 0. g07gb 0.00053 
of TA-2 S a c k  TA-2 Stack 

llc, 13N, 150 Whole Body Restaurant 1 4a 
1 N. o f  TA-53 

aEstimated from TLD measurements June-Dee. 1978. 
bFor a 50 yr  dose comnltment, bone becomes the c r i t i c a l  organ. A m x i m m  Indiv idual  would 

receive a 50 yr dose comnitment t o  bone of 0.53 m m .  
CRPS = Radiation Protectton Standards (See Appendix H-59). 

. 
' 

- 8  

1978 WHOLE BODY POPULATION DOSES 
TO LOS Al&lOS COUNTY RESIDfNTS 

I .  Uhole-Body Populrtlon Dose 
E X D O S U ~ ~  Mechanism (man-rem) 

Atmospherlc T r i t i u n  (as HTO) 
Aubspheric ' I C ,  '%, ''0 
Atmospheric 41Ar 
Total Due t o  LASL Atmospheric Releases 
Cosmic and Te r res t r i a l  G a m  Radlatlona 
Cosmic Neutron Radlation 

(-1 7 nrem/yr/person) 
Se l f  I r r a d i a t i o n  fran Natural Isotopes i n  the Body 

(-24 mrem/yr/penon) 
Average Due t o  A i r l i n e  T r a w l  . . 

(0.22 mrem/hr a t  9 km) 
Total .Due t o  Natural Sources o f  Radlation 

Medi cal  Exposure . 
(-1 03 mrem/yr/person) 

0.23 
8.4 
1.9 

10.5 
1570 

330 . 

470 

13 
2303 

2020 

aCalculations are based on masured (TLD} data. They include a 10% reduction I n  ' 

cosmic rad iat ion due t o  shielding by structures and a 40% reduction i n  t e r r e s t r i a l  
rad iat ion due t o  shielding by structures and sel f -shielding by the body. 

. .  
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TABLE 1-5 

SUWARY OF RADIOLOGICAL CONSEQUENCES OF POSTULATED ACCIDENTS AT LOS A W S  

Maximum Dose Comnltmnta 
t o  Indlv ldual  Members of 
the General Publlc [rem) Accident Type 

Explosion 26 (bone) 
C r i t i c a l i t y  W1 0.5 ( thyroid) 
C r l t l c a l l t y  12 0.001 (thyroW 
Fission Product 57 ( thyroid) 
Re1 ease 22 (whole body) 
A i r  Crash 4.8 (whole body) 
Natural Back- 

ground 0.15 

Worst case Population Doseb 95 Percentile Population Dosec 
Conrnitmnt i n  County ban-red Coarnltment i n  Reglon Outside 
Los A l m s  County to 80 b Radiun Plus 

2.6 x 103 1.4 103 3.6 x lo1 
Townsite o r  Uhl te Rock HetroPolltan Albwucraue fnan-req) 

3 x 102 1 x 102 2 x 101 
3 x 10-2 1 x 10-2 2.x 10-3 
6 x lo3 2 103 3 x 102 

2 103 3 x 102 
5 x 102 

5 x 103 
7 x 103 - 2 lo3  

1.8 to3 7.7 x 102 7.3 x 104 

allme integrated t o t a l  dose c m l t w n t s .  except for bone-seeking nuclldes (e.9. p lu ton im) where 

bDoscr (rem) i n  Los A l m s  Townsite and White Rock are not addltive. Only one would actual ly  #cur 

CValues (rem) are expected t o  be exceeded only 511: o f  the time; 50 percent i le values are approximately 

Integrat ion was for 50 years. 

depending on prevai l ing wind dlrect lon.  

1/10 o f  those shown. 
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before s i yn i f i can t  adverse e f fec ts  occur. An in ternal  qua l i t y  assurance program reviews a l l  new 
proposals during the design process t o  p e m l t  consideration o f  posslble safety and envirormental 
consequences before construction o r  program i n i t i a t i o n .  

Another unavoidable adverse e f f e c t  i s  the potent ia l  f o r  accidents. Safety Analysls Reports are 
prepared, and Standard Operating Procedures are prescribed t o  mlnimize r i s k  potent ia l  f o r  accidents. 
These procedures are mandatory f o r  any operatlon tha t  has a s ign i f i can t  potent ia l  for  accidents or 
environmental impact. 

supplies const i tutes the pr inc ipa l  I r reve rs ib le  and i r re t r i evab le  colrmitment required by the operation 
o f  LASL. 
Laboratory and i t s  many research programs also represent an I r reve rs ib le  and i r re t r i evab le  comaitment. 
Most lano used f o r  structure s i t es  and SQY s o l i d  waste dlsposal areas must be considered i r reve rs ib l y  
c m i t t e d  unless, and u n t i l ,  bet ter  a l ternat ive uses are found. Land areas tha t  have l w  levels  of  
radioact ive o r  chemical contruninatlon would probably have to be decontaminated before unrestr icted 
access could be permitted. Some minor I r revers ib le  conmltnwrnts have occurred and w i l l  probably occur 
i n  the future. For example, some small archaeological s i t es  have been destroyed by construction. 
HOweVer, salvage archaeological studies have been conducted a t  important si tes  I n  keeplng with Federal 
regulations. 

The use o f  nonrenewable natural  resources such as fuels, construction materials, and consumable 

I n  a less tangible but equally rea l  way, the human resources Invested i n  establlshlng the 

The re la t ionship of LASL's previous and continued operation to land-use plans, pol lc ics,  and 
controls i s  discussed i n  regard t o  both unavoldable adverse env l rommta l  effects and i r reve rs ib le  and 
i r re t r i evab le  conmitrnent of resources. The LASL reservation i s  a long-tern collmitment o f  land and must 
suf f ice for  the forseeable future since the s i t e  I s  constralned by contiguous land uses and characteristics. 
The master planning e f fo r t s  a t  LASL address the aun8Mgcacnt o f  land, other physical resources, and 
u t i l i t i e s  t o  assure t h e l r  most prudent use I n  support of  the Laboratory's missions. The State of Nar 
Mexico has no applicable land-use regulations. The Los A l m s  County Planning CaDoission deals 
exclusively w i th  County and p r i va te  lands. The Laboratory adheres to Federal laws regarding archaeo- 
l og i ca l  and other h i s t o r i c  s i tes.  I t  has been detemlned tha t  there are no prime or  unique farmlands 
i n  the LASL s i te .  Hence, sustained operatlon of LASL i s  not I n  d i r e c t  con f l i c t  w i t h  any known Federal, 
State, o r  loca l  land-use plans. 

A secondary impact i s  the need f o r  housing and res ident ia l  lands I n  comuni t les adjacent t o  the 
Laboratory t o  accomnodate possible g m t h  I n  LASL eaployment. A Ca&ehensive Plan' for  Los A l m s  
County' adopted i n  1963 and updated i n  1976, I s  the basic County planning Q c w n t .  It provides the 
fundamental d i rec t i on  t o  accaParodate a populatlon o f  up to 31,000, a l m s t  twice the present level. The 
high percentage o f  Federally owned lands In northern New Mexlco and the po l i cy  o f  re ta in ing land I n  
Federal ownership, such as the LASL reservation. has an Impact on regional land use. The effects of  
a population increase resu l t l ng  from W L ' s  growth w i l l  be concentrated In  res ident ia l  development. 

. L A S L ' S  operation w i l l  r e s u l t  i n  a small cont r lbut lon t o  the present trends I n  northern New Mexlco of 
Subdivision development, increasing urbanitation, changes i n  land-use patterns, and r i s i n g  land prices. 

Short-tern use o f  the loca l  envirorment and resources must be consldcred I n  vlew of  long-terpl 
nat ional  goals. The short-term uses o f  the loca l  environment do not  generally preclude a l ternat ive 
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future uses. Land areas that have low levels af radioactive or chemical contamination might have to 
be decontaminated to permit unrestricted use; In other cases, it might not be economically practicable 
to perform sufficient decontamination to permit their release'to unrestricted use. Same short-term 
uses of non-renewable fuel and mineral resources are involved in the construction and operation of 
research facil ities. Continued operation of the Laboratory, including proposed expansions, will not 
change the qualitative nature of short-tenn uses of the enviroment and natural resources. No 
contemplated or prospective activities are expected to result in any laajor adverse enviromental 
impacts. Some future obllgations for decormnissloning are considered as part of the econanlc llfe-cycle 
costs. 

Alternatives to the continued operation of the Los A l m s  Scientific Laboratory that have been 
considered are no action, cessation or relocation of programs, mdlfied future trends, limitation of 
adverse impacts, and ~nstitutional alternatives. 

operations with the consequence of no change In continuing envlronnrental impacts. 

rebuilding at other locations would reduce locally sane Impacts, such as the release of radioactive 
materials and other pollutants, solid waste generation, water and energy consunption, land use, and 
accident potential, but It would only transfer such environmental costs to another location. The same 
expenditure on improving the existing facilities would be more productive. Complete cessation of all 
programs would result In a loss of benefits of research and developtent in areas slgnlficant to 
national needs such as national defense, Bnergy, biomedical, and enviromnental programs. Either 
action would result In great cost by wasting productive facilities and human resources without any 
significant envirormental benefits. Reamval of the Laboratory would delete at least $285 million 
annually in personal incomes and other Laboratory-relaied expenditures from the New Mexico economy. 

i n  natjonrl policy at the Congressional or Executive levels of Federal Government. Such growth would 
induce both primary and secondary impacts o f  n m  construction, incremental land use, increased 
consumption of water and energy resources, and additional waste disposal requirements. Secondary 
impacts would include added econanic 'input to  the region. 

impacts of LASL's operation could be limited by replacement or improvement of existing facilities, 
a1 teration of procedures, conservation, and additional long-range site planning. 
alternatives exist throughout the history o f  LASL operations. 
is a recent example of  facility replacement with Increased productivity as well as improved enviromntal 
protection and operational safety. 
been instituted when available, and further improvements are expected. Conservation measures and a 
quality assurance program identify, and will continue to minimize, environmental consequences of naw 
projects in early planning stages. 

Some institutional alternatives considered to minimize certain adverse Impacts are llmitlnq 
public access to onsite roads, implementation of mass transit, encouraging water conservation in the 
comnunity, and the release of additional lands for houslng. 

The "no-action" alternative for the existing Laboratory I s  no change fran present facilities and 

Cessation o r  re'locatlon of Laboratory programs would present a nunber of problems. Complete 

A major increase in the rate of future growth as an alternative would reflect substantial changes 

Modification of procedures or facilities are econanic and productive alternatives. The adverse 

Precedents for such 
The new Plutonim Processing Facility - 

Improved safety measures and waste treatment technologies have 

I '  
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The essence o f  the enviromental trade-off analysls l i e s  I n  national po l icy  declslons tha t  the 
work done a t  LASL i s  essential. If the goals o f  research are ica l i ted .  the benefi ts would encompass 
maintenance o f  the national defense. increaied national se l f -suf f ic iency o f  energy resouKes. improved 
qua l i t y  of l i f e .  and reductlons of envlromaental impact throughout the nation. 

and educational opportunities have been provided by the Laboratory. Total federal expenditures re la ted 
t o  LASL have s ign i f i can t ly  benefi t ted the depressed e o n m y  o f  northern New Hexlco. and the LASL 
reservation has served as a preserve f o r  both w l l d l l f e  and archaeological si tes, 

Principal camitments o f  natural resources include land. Water. natural gas'. and c lec t r i c l t y .  
Environmental costs are incurred as a resu l t  o f  waste disposal. The resldcnt caaaunlty resu l ts  I n  
secondary enviromental costs i n  t e n s  o f  land use, resource consmption, and waste generation. 
Continuing review. coupled w i th  the denonstrated e f fo r t s  to Improve enviromental awlranerr and 
mtnimire environmental Impacts. w i l l  assure that  Laboratory nlsslons are conducted In  the most e f f i c i en t  
manner. 

An environmental trade-off analysls o f  the alternatives suggests tha t  re tent ion o f  the u d s t l n g  
research program wi th  minimiZation o f  spec i f ic  enviromental costs through suitable lmprovments I n  
procedures and f a c i l i t i e s  would be a productive course o f  actlon. The largely  short-term canmltments 
and uses o f  natural resources and tha local  envlroment are minor canpted to the demonstrated and 
expected long-tern benefits. 

On a local  scale. beneflts are econanlcally. physically. and soc ia l l y  s ign i f icant .  bp loynent  - 
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2. BACKGROUND 

This envirormental impact statement has been prepared t o  provide the envlronmental imput i n t o  
DOE deeisfons related to  the continued a c t l v l t l e s  of the Los A l m o s . k l e n t i f i c  Laboratory s i t e  wi th 
some fur ther  growth and evolution of research prograns i n  new areas. The Laboratory's general misslon 
and ac t i v i t i es ,  as described I n  de ta i l  i n  Sectfon 2.3., PrOaramS, are antlcfpated t o  remaln essent lp l ly  
the same. Future directions, as detai led i n  Sectlon 2.4, are based on current projectlons showing 
roughly a 3% annual increase i n  personnel f ran about 7,685 anployees i n  FY 77 
i n  FY 81. Because of the uncertainty o f  future funding, specific projections 
levels,  and p r o g r m a t l c  mphasls would not be meaningful beyond FY 82. 

2.1. HISTORY 

The Los Alanos Scient i f ic  Laboratory was establlshed In January 1943 as 

t o  about 8,600 empl oyses 
o f  funding , personnel 

Project Y o f  the War 
Department's World War I 1  Manhattan Engineer District-the code name f o r  the e f f o r t  t o  develop the 
atomic banb. The mission o f  Project Y was the desfgn and assembly o f  the f l r s t  nuclear f l s s l o n  banb. 

The wartime p r q r m s  under the Manhattan D i s t r i c t  were associated d t h  centers o f  research i n  
nuclear sclence tha t  contlnue t o  be act ive a t  Los Alanos, New Mexico; t he  Radiatlon Laboratory i n  
Berkeley, Callfornfa; t he  Cl lnton Laboratory i n  Chk Ridge, Tennesee; the  Hanford Works i n  Richland, 
Washington; and the Metallurgical Laboratory i n  Chicago, I l l i n o l r .  

New Mexico, was chosen pr imar i ly  i n  thc interests o f  secrecy and safety because o f  I t s  Isolation. 
The land f o r  the Prqject Y Laboratory c m e  under the j u r l s d l c t l o n  of the War Department i n  1943 w i th  
the acquis l t ion of Ranch School property, homestead and grazing land, and Forest Service public 
dmain. The Los Alanos Ranch School provided available f a c i l i t l e s  t o  begln the project. The town o f  
Los Alanos was established as part of Project Y and operated by the federal goverment t o  provlde 
housing and c m u n l t y  necesslties f o r  praject personnel. The Los Alanor wartime e f fo r t  culminated i n  
July, 1945 wi th  the successful t e s t  o f  the f l r s t  banb near Alanogordo, N e w  bx ico .  

r e s w n s i b i l i t y  f o r  nuclear research and developncnt. The Laboratory o f  t h a t  time focused on developing 
new nuclear weapon models and pursulng posslbl l  l t i e s  f o r  more e f k c t l v e  and re l f ab le  weapons. 

With the s t a r t  of the Korean Uar In 1950, LASL, as the AEC's nuclear weapons laboratory, was 
directed t o  accelerate developnent o f  a thennonuclear (fusion) eapon. 
addi t ion t o  developing f iss ion banbs, LASL tested the f f r s t  thermonuclear banb at  Eniwetok I n  the 
South Paciflc. Early I n  I t s  hlstory, LASL started I n  nuclear reactor developnent by bu i ld lng the 
f i r s t  aqueous homgeneous reactor ( m t e r  bo i l e r )  and the f f r s t  mercury cooled, plutonlun fueled 
fas t  reactor (Clmentine). LASL had extended i t s  wartime work I n  nuclear reactor developnent, and 
the h e g a  West Reactor was b u i l t  i n  1956 rshlch Is s t l l l  ac t ive ly  used f o r  research. LASL's reactor 
technology involvement resulted i n  the Los Alanos Power Reactor Experiments (LAPRE I and 11) and 
the Los Almos Molten Plutonlun Reactor Experiment (LAMPRE) of  the 1960's, which contributed t o  
present breedercreactor technology. Also, the helium cooled U1 t r a  NIgh Temperature Reactor 
Experiment, UHTREX, was b u i l t  and dellvered heat a t  1300'C. The e f f o r t  t o  create a thennonuclear 
banb s t i r r e d  an in terest  i n  Controlled Thennonuclear Reactions (CTR) as a source Of p-r, and . 

'. 

The Project Y location-a remote mountaln plateau 40 km (25 m l )  by a l r  n o r t h s t  o f  Santa Fe, 

. 

I n  January 1947, t h e  Atomic Energy Cannltslon (AEC) replaced the Manhattan D l s t r i c t  wfth the 

I n  the ear ly  1 9 5 0 ' ~ ~  i n  
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i n  1951 LASL began a series o f  experiments i n  -plasma confinement technology, leading t o  the current 
CTR theta- and Z-pinch research program. 

LASL continued expanding i t s  e f f o r t s  toward developing peaceful uses o f  nuclear energy; by the  
1 9 6 0 ' ~ ~  i t  included space appllcatlons, power reactor progrwc, cont ro l led themnuclear  research, and 
radiobiology and medicine. A'major e f f o r t  was i n  high temperature fue l  a d  materials technology f o r  
tho j o i n t  National Aeronautics and Space Administration-AEC nuclear rocket program. Signi f icant 
contr ibut ions were also made i n  theimionic, fast-breeder, and u l  tra-high-temperature reactor technology, 
as well as i n  the areas o f  nuclear physics, so lar  astronany, chenistry, metallurgy, rPaterials science, 
mathematics and computers, and heal th research. 

I n  1971 the Laboratory underwent a reorganization and reorientation, resu l t i ng  i n  expansion i n t o  
astrophysics, earth sciences, energy resources, nuclear fue l  safeguards, and laser  research. I n  1972 
the Laboratory completed the BOO-Mev proton accelerator of the Cl inton P. Anderson Lor Almos Meson 
Physics Fac i l i t y ,  the f i r s t  national f a c i l i t y  f o r  research i n  medium-energy physics. Scyllac, an 
8-m-(26-ft) diameter control led thennonuilear react ion device, became operational i n  the spring o f  
1974. 

I n  January 1975 the AEC uas abolished under the  Energy Reorganiz6tion Act of 1974 and the research 
and development responsib i l i t les  fo r  a l l  sources of energy, including the nuclear weapons progrm, were 
assumed by the Energy Research and Developnent Administration (EROA). 

Under ERDA, the Laboratory continued i t s  nuclear research and development progrm8, including 
weapons work, and expanded laser  fusion and laser  isotope separation projects. It has, i n  addition, 
great ly  expanded i t s  nonnuclear energy progrms--enlargiq ex is t ing a c t i v i t l e s  or i n i t i a t i n g  new ones 
i n  solar and geothenal energy, superconducting e lec t r i ca l  energy storage and tramafssion, hydrogen 
fue l  technology, advanced heat t ransfer  technology, foss i l - fue l  use, energy systems analysis, and 
bianedical and envi tomental  research. On October 1, 1977, the  Department o f  Energy (DOE) was estab- 
l ished and that  organization assunwd ERDA't responsibi l i t ies,  a t  which t i m e  ERDA was abolished. 

Major f a c i l i t y  expansion occurred i n  1951-53 with the  construction of 14 new technical areas, and 
t h i s  number has increased steadi ly  t o  a current t o t a l  of 30. The federal govemnent presently controls 
111 km2 (27,500 acres) o f  land f o r  use by DOE. 'Host of t h i s  land i s  1oc8ted i n  Lor A l m s  County,. but 
a s m a l l  por t ion i s .  located i n  Santa Fe County. Because o f  a skvere shortage of o f f i c e  and laboratory 
space, LASL i s  presently leasing an unused school bu i ld ing and portions o f  sever81 c o n n r c l a l  o f f i c e  
bui ld ings i n  the City of Los Alanos. The technical areas have deieloped i n  widely scattered locations, 
r e f l e c t i n g  speci f ic  s i t i n g  needs or topographic restraints. A l l  of t he  pemnenf  Laboratory technical 
areas are located on DOE l a d .  

and commercial establishments. 
Legislature, carved out o f  Santa Fee and Sandoval counties. However, unti l 1957 the  en t i re  comunity 
rmained closed t o  the public, wi th  passes required for a l l  residents, including children. Lor Almos 
County remained government property u n t i l  1965 when, as a resu l t  of Federal t ransfer  l eg i s la t i on  
passed i n  1962, the AEC began the process of t ransferr ing land. Residences. and camnercial property 
were sold f i r s t ,  and on July 1, 1967, t h e  AEC transferred t i t l e  t o  more than $20 roil l ion worth of 

Most o f  the World War I 1  f a c i l i t i e s  have now been'demolished and the  l a d  returned t o  publ ic use. 

As the Laboratory was rebuilt f o l l d n g  World War 11, the MC upgraded and expanded the  housing 
I n  1949 the  County o f  Lo$ A l a o r  was created by the New Mexico State 
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public-use land, roads, buildings, and some of the u t i l i t y  systems t o  Los Alamos County. The f i n a l  
stages o f  t h i s  t ransfer  are being completed. The disposal agreement also ca l led f o r  dlrect f inancial  
support t o  the Los Alamos County Goverrment and t o  the Los Alamos School System, t o  be paid yearly. 
This support Is renegotfated annually. In  FY 78 t h i s  assistance, intended t o  compensate f o r  Lor 
A1amos:s small indust r ia l  and commercial tax base, mounted t o  $1,268,000 f o r  county operations and 
12,850,000 for  the schools. 

2.2 CURRENT MISSIONS AND ACTIVITIES 

Since it i s  impossible t o  set quant i tat ive values on the benef i ts o f  basic research, qual i ta t ive 
and philosophical terms are necessary t o  define the purpose o f  LASL’s act lv l t ies .  Ueapons research i s  
dedicated t o  meeting the needs o f  our national security progrms that  involve nuclear weapons. Current 
missions and ac t i v l t es  a t  LASL include research and development programs related t o  the intennediate 
and long-term energy needs. Enviroqental  research a t  W L  I s  providing infonnation on the behavlor 
o f  waste materials i n  natural systems. Such data are important I n  making future energy resource 
development decisions t o  minimize adverse effects. 

The Laboratory also does work f o r  other Federal agencies; during FY 78 t h i s  const i tuted about 
8.3% of i t s  e f for t .  A l l  o f  these ac t i v i t es  are conducted i n  DOE-awned f a c i l i t i e s  and do not contr ibute 
any unique enviromental effects, although they do eontribute t o  the cumulative impact such as resource 
consumption and waste generation. The fol lawing i s  a b r l e f  revleu o f  major Laboratory programs and 
re f1  ect s the Laboratory’ s i nterdi  sc ip l  i nary approach t o  research. 

The Laboratory has a wide range of research and development programs, funded p r inc ipa l l y  by DOE. 

2.2.1. National Security Proqrwrs 
A primary mission of the Laboratory i s  research and development work on f i s s i o n  and thermonuclear 

weapons, including the basic s c l e n t l f i c  and engineering support act iv i t ies .  LASL was o r l g l n a l l y ’  
founded for  the purposes o f  natlonal security and has continued as one of the three designated national 
nuclear weapons laboratories. Rather than quantlfylng the cumulative benef l ts of t h i s  e f for t ,  they 
are best assessed i n  t e n d  o f  natlonal defeme policy. A strong nuclear capabi l i ty  i s  a matter of 
national policy, and LASL plays an essential r o l e  i n  carrying Out t ha t  policy. The current LASL 
program f o r  national secur i ty comprises three parts: weapons developaent act lv i t les ,  laser  fusion 
studies, and f i s s i l e  m t e r i a l s  secur i ty and recovery work. 

Weapons development a c t i v i t i e s  include the research, development, and test ing a c t i v i t i e s  that  
lead t o  the production of nuclear weapons. Since the ear ly 1 9 5 0 ’ ~ ~  the Laboratory has concentrated on 
the design and development o f  nuclear assembly systems, and the production.of weapons has been taken 
over by other DOE f a c i l i t i e s .  The major e f f o r t  a t  LASL i s  devoted t o  the development of new weapon 
concepts, t h e i r  evaluation through calculation, loca l  experimentation with components and mockups, 
development o f  hardware, and underground tes t i ng  of promising systems a t  the Nevada Test S i t e  a t  
Mercury , Nevada. 

Underground tes t i ng  i s  very expensive.2o1 Hence, e f f o r t s  are made t o  elucidate the complex 
processes involved I n  a nuclear explosion by use o f  theoret ical  calculaflons and experimentation. A 

primary funct ion o f  the LAX Central Computing F a c i l i t y  i s  t o  calculate the ef fects  o f  design changes 
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on weapon performance a d  t o  analyze and reduce experimental data. 
samples o f  f i ss ion  products, averaging about 1.5 curies, from underground tests i n  Nevada are , 
perfonned a t  LASL t o  provide additional deta i ls  on the performance ,of t e s t  devices. They are 
shipped i n  accordance wi th  current Department o f  Transportation regul ations. The detonation 

* 

motion o f  non-nuclear mockups can be studied by means of. PHERMEX, a high-intensity f l a s h  x-r& 
machine, and other diagnostic devices. This loca l  mockup tes t i ng  !s less expensive than f u l l  scale 
experiments a t  the Nevada tes t  site. 

Basic and applied research required t o  support the weapons ef for t  includes prograns i n  nuclear 
physics, theoret ical  and experimental work on the properties o f  materials under e x t m e l y  high tempera- 
tures and pressures, t h e  developnent o f  mathmatical and camputer techniques, the clremlstry and 
metallurgy o f  the materials i n  a nuclear system, the chemistry and.phys1cs o f  explosives, and the 
devel opment o f  special i zed electronic and photographic instrunentation. 

The laser  fusion studies are concerned wi th  the use o f  laser  energy t o  I n l t l a t e  fusion reactions 
i n  deuterirn,and the appl icat lon o f  the energy released by these reactions. Toward th is end, e f f o r t  
i s  being devoted t o  the study o f  the in teract ion o f  high-intensity laser  l i g h t  with matter and t o  the 
physics of laser-produced plasmas. Developnent i s  under way o f  short-pul'se, high-energy lasers and 
laser  systek,  such as carbon-dioxide gas lasers, t o  i n i t i a t e  thennonuclear burn of fusion-fuel pe l l e t s  
containing t r i t ium and deheriun. 

The pr incipal  experimental device associated w i th  the progrm i s  an eight-beam C02 laser, with a 
10 w a t t  peak pulse power, designed t o  produce basic physics and engineering data. Systcmr and 
engineering studies are being carr ied out on potent ia l  appl lcat lont  o f  l ase rc in l t i a ted  fusion in  such 
areas as e lec t r i ca l  power production, nuclear-weapon diagnostics, and nuclear-weapons ef fects  simulatlon. 

Tons o f  low-enrichment uranium are used throughout the world t o  fuel nuclear per reactors, which, i n  
turn, produce large quant i t ies o f  f i s s i l e  materials. Materials such as 23% and 239Pu are carefu l ly  
control led and guarded against misuse because o f  t h e i r  high production Cost, t h e i r  strategic importance 
as ingredients o f  nuclear weapons, and the potent ia l  health hazard from:thelr radioact iv i ty.  - U S L  
research i s  directed towards reducing the chances o f  loss o r  diverslon o f  nuclear IMter ia ls.  

The developnent and appl icat ion o f  chemical and spectrachemlcal assay techniques has been an 
inportant pa r t  o f  LAX'S operatfon since the Laboratory was foundcd. An analyt ical  c b i s t r y  group i s  
par t ic ipat ing i n  a nationwfde cross-cal ibrat ion o f  measurement techniques and i n  the preparation of 
standard specinens f o r  d i s t r i b u t i o n  to nuclear pocesslng plants. 

The main object ive o f  LASL's f i s s i l e  materials assay p r a e c t  i s  t o  develop methods o f  assaying 
the f i s s i l e  material content o f  process streams, reactor fuels, and x r a p  and waste fran fabr icat ion 
plants by means other than conventional chemical analysis. 'The methods are adaptable t o  both COntlnUOUS 

or batch p&cesses. This project  has resulted i n  the developnent o f  instrunentation and ca l l b ra t i on  
techniques applicable t o  a wide va r ie t y  o f  materials and rhaper,.ranging f ran  n w l k r  exp1OSlVe systms 
and reactor fue l  elements t o  residues and'scrap materials i n  barrels fran processing plants. A nobi le  
Nondestructive Assay Laboratory (HOWL), designed and operated by LASL, has been i n  use Since 1971. 
The MOIJAL has v i s i t ed  a number o f  nuclear material fabr icat ion plants, both t o  denonstrate the assaying 

Radiochmical analyses o f  the 

. I  
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F i s s i l e  materials secur i ty and recovery work i s  the t h i r d  part o f  the current USL Weapons Program. 

' 

technique and t o  perform assays as a service t o  the plant. 
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LASL also has a continuing program t o  convert f l s s l l e  scrap materlal back t o  usable special 
nuclear materials. The bulk of the msterlal processed t o  date i s  from the now termlnated nuclear 
rocket (Rover) program. 

2.2.2. Energy Programs 

energy technology have become recognlzed as Important t o  the natlonal Interest. LASL's energy technol- 
ogy research has been concentrated on four energy resources: fuslon, geothermal, solar, and f lsslon, 
wi th  some work i n  coal and 011 shale.'-' Al ternat ive energy resources hold the potent ia l  o f  maintain- 
ing o r  improving qua l i t y  o f  l l f e  and achlevlng national energy Independence. LASL has been camnltted t o  
research I n  fusfon power f o r  many years. I n  the ear ly 1970's. several non-nuclear energy and energy- 
related programs were added t o  the LASL f lss lon and fuslon reactor programs. Consequently, the 
Laboratory now carr ies out a broad spectrum of energy programs ranglng from computer studles t o  
hardware development. Included are reactor programs, advanced isotope separatlon studles, space 
nuclear systems development, control1 ed thermonuclear research, and appl led energy technology. 

consider f i s s i o n  reactors t o  be an important factor I n  the natlon's energy program through the end 
o f  t h i s  century. Continued work on fuels, reactor safety, and radloactlve waste management are a l l  
d i rected toward improving the ef f lc lency and safety o f  the f l s s l o n  power cycle as well as mlnlmltlng 
cer ta jn  potent ia l ly  adverse envlrormental Impacts. I f  nuclear power w i l l  be part  o f  t h l s  natlon's 
energy resources, It i s  essential t o  fo l low through on f l s s l o n  research. 

Much o f  LASL's recent work has been related t o  reactor safety, spec l f l ca l l y  regardlng gas-cooled 
and water-cooled reactors. Thls reactor safety work Includes developnant of calculat lonal  methods f o r  
deslgn and analysls,. study o f  the decay power produced by f i s s i o n  products, and assessment o f  the 
r e l i a b i l i t y  o f  reactor components. The object lve Is t o  develop broad-based programs appllcable t o  a 
wide range of reactors. The a b l l l t y  t o  d e f l n  potent la l  acctdent sequences leads t o  deslgn c r i t e r i a  
that  can minimlze or  ellminate safety problems. 

For a number o f  years, LASL has been involved i n  the national e f f o r t  t o  develop a Llquld-Metal- 
Cooled Fast-Breeder Reactor (LHFBR), I n  mhlch f l ss lon r  of the f l s s l l e  235U o r  239Pu fue l  release high 
energy neutrons tha t  breed new f l s s l l e  material. Emphasis a t  VSL i s  on evaluatlon o f  I r radlated fuels, 
improvement I n  the deslgn o f  fue l  elements, and performance o f  safety calculrtlons. Current I n v o l v e  
ment includes studles o f  advanced fue ls  f o r  the LMFBR, development o f  calculat lonal  methods o f  assesslng 
reactor performance and safety, and performance o f  cer ta in  general analyt ical  chan ts t y  work supporting 
the overal l  reactor program. 

LASL a1 so has an advanced reactor program lnvolvf  ng high-temperature, gas-cooled reactors. It 
includes development o f  Improved coated-partfcle graphl twnatr lx  fuels, systems studies aimed a t  the 
technical and econanlc evaluatlon of developed reactor deslgns f o r  the appllcatlon o f  nuclear heat I n  
h i  gh-temperature i ndustrl a1 processes, and studies on mater1 a1 behavl or under hlgh-temperature reactor 
conditions. 

Along w i th  weapons development, research and developaent work I n  energy resources and applled 

Reactor programs are important slnce asseskents o f  the natlon's potent la l  fu ture energy sources 

' 
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Advanced Isotope separatlon studies also may be important I n  development o f  the natlon's future 
energy sources. The object ive o f  t h l s  research a c t l v l t y  Is t o  develop methods 
gaseous diffusion, electranagnetic, o r  centrffuge methods now used t o  separate 

other than the t rad i t i ona l  
Isotopes. Each ChemfCdl 
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e l  ement, such as uraniun, has several i s o t o p s  that  , though ident ica l  chemically, d i f f e r  f ran  one 
another i n  mass and nuclear properties. There are current ly  two LASL isotope separation projects 
under nay. The f i r s t  i s  based on the fact that  lasers can select ively i n i t i a t e  photochemical reactions 
i n  a chemical compound containing two or more isotopes--molecules Containing one isotope would n a c t  
and molecules containing other isotopes w u l d  not. The second i s  based on the fact  that  molecules 
containing l i g h t e r  isotopes evaporate more quickly than those containing heavier isotopes. 

uraniun isotopes, which if successful could have major impacts on the nuclear power'industry. The 
laser  method i s  also applicable t o  the separation o f  deu te r lm  f ran  ordinary hydrogen. Deuter lm I t  a 
primary fuel  f o r  the control led thennonuclear fusion progran. W d l t i O M l l y ,  there a n  many other rare 
and useful isotopes tha t  can potent ia l ly  be fsolated by t h i s  technique. 

of carbon, oxygen, and'nitrogen ( the ICON progra) .  These isotopes are used as extremely sensi t ive 
t racers i n  chemical structure research and f i e l d  studies o f  such processes as f e r t i l i z e r  uptake by 
crop plants. The Laboratory produces several tons o f  C, , N, 0, 
year f o r  appl l c a t l o n  i n  agr icu l tura l  . envlronmental , and bianedlcal research. 

terminus o f  the main LAMPF proton bean, protons not diverted t o  nuclear-particle experiments h r e  being 
used to  produce large quant i t ies o f  a new series of proton-rich radioisotopes tha t  are f rqu int ly  more 
useful f o r  research and medical applications than the neutron-rich isotopes produced in  nuclear 
reactors. A f a c f l f t y  a t  UMPF f s  being us& spec l f i ca l l y  to separate these Isotopes and study t h e i r  
properties. 

design and test ing o f  nuclear rocket reactors. Also. basic chemical and metallurgical studies are 
continuing on radioisotopic power sources f o r  s a t e l l l t e s  and other spacecraft. Present a c t i v i t i e s  
include studies and systems analyses o f  potent ia l  designs f o r  nuclear reactor pmer plants t o  provide 
e l e c t r i c  power f o r  advanced space missions, and fur ther  dwelopnent of 238pu f o r  use as an advanced 
radioisotopic heat source. In the l a t t e r  area. various 238Pu canpounds are prepared and evaluated. 
ceramic and cennet fuel  fonns are developed and characterized. and the safety aspects of the use Of 

238Pu power sources are studied. 
Fusion i s  being pursued f ran two major direct ions:  by the use o f  magnetk f i e l d s  such as with 

ZT-40 and by the  use o f  hiqh-powered lasers. The goal of the Controlled Thenonuclear Research (CIR). 
or Magnetic fusion Progran, i s  the developnt of a new energy source (see Ffgure 2.2) based on the 
fusion o f  l i g h t  elements, a s  contrasted with the f i s s i o n  o f  very, heavy elements as i n  present nuclear 
reactors. 
the fissSon process. For exmpleB fusion uses isotopes o f  hydrogen as i t s  fue l  and produces radio- 
act ive wastes t h a t  are r e l a t i v e l y  easy t o  mnage. These isotopes. such as deuterim.and t r i t ium,  
can be mined or bred i n  essent id l ly  l i m i t l e s s  quantities. 
i n  the laboratory, but achievenent o f  an econanlcal net gain i n  energy i s  expected t o  require many 
more years o f -  e f fo r t .  

The main ef for t  o f  the laser isotope separation program has been directed at  the separation of 

LASL has several plants f o r  separation-by-evaporation o f  the stable (i.e., nonradioactive) isotopes 

13 14# I S  16 170n and la0 

The Lor Alamos Meson Physics F a c i l i t y  (LAMPF) also i s  involved i n  isotope separation. A t  the 

USL's space nuclear systems development included the large R6D e f f o r t  terminated In FY 73 on the 

Both processes release enonnous amounts o f  energy, but fusion hat several advantages over 

Fusion reactions. have been produced 

LASL has b u i l t  four previous high-defkity, pulsed machlnes f o r  the CTR 
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program; these were a l l  ' l inear devices. The C i f t h  generatlon device, Scyllac, was the f i r s t  t o  use a 
toroidal  shape. A lase; fusion experiment, Helios, i s  presently operating. The next generation laser 
fusion experimental f ac i l  i ty ,  Antares, i s  under construction. 

applications. The CTR p r o g r a  also includes studies and experiments needed t o  correlate the work wl th 
1 aser- f us i on act iv i t ies .  

The applied energy technology program includes projects i n  geothermal and solar energy, supercon- 
ducting power transmission, magnetic energy storage devices, and thermochemical production o f  hydrogen. 

The Los Alamos Dry Geothemal Source Demonstration Project i s  developing methods o f  economically 
extract ing energy f ran  hot, dry rock i n  the earth's crust, as compared t o  systems that  depend on 
natural underground resources o f  hot water or steam. The hot rock I s  fractured by hydraulic pressure 
and then water i s  c i rculated t o  extract  the heat. Research and development f o r  t h l s  project w i l l  
include studies i n  geochemistry, geophysics, heat flow, f l u i d  flow, rock mechanlcs, seismology, environ- 
mental effects, and related subjects t o  ensure an ecommical and emlromnentally acceptable system. 
Hot, dry rock geothermal energy appears t o  have mlnimal adverse environmental impacts and I s  essentfal ly 
a l i m i t l e s s  source. The environnental impact o f  t h l s  project  i s  being monltored and w l l l  not be 
included i n  t h i s  Envirormental Impact Statement. An emirormental assessment f o r  the Fenton Hi11 
project  has been completed and appended t o  the Menorandun of Agmenent between M)E and the Forest 
Service. 

heating and cooling buildings. 
buildings, devel opnent o f  a prototype solar-heated-and-cooled-mob11 e b e ,  and evaluations o f  sun- 
tempered and other solar-heated structures. The Laboratory has developed integrated solar co l lector  
roof  structures. The solar energy progran includes objectives f o r  producing components eas i ly  incorpora- 
ted i n t o  conventional bu i ld ing techniques. The Matlonal Security and Resources Study Center a t  Los Alunos, 
completed ear ly  i n  1977, uses these advanced f l a t -p la te  solar col lectors developed by USL, and Wi l l  
provide a u t i 1  i za t i on  demonstratlon o f  an energy-saving 100-ton solar Rankine-cycle cooling unlt. The 
bui ld ing w i l l  serve an important r o l e  i n  a national series o f  proof-of-concept solar energy experiments. 

LASL has two applied energy technology projects involv.1ng cryogenlcs and superconductlvity. 
Superconductivity i s  a phenomenon i n  h i c h  cer ta in  metals and al loys w i l l ,  a t  very l o w  tempcratures, 
conduct e l e c t r i c i t y  wi th  no loss o f  power. USL i s  applying t h l s  ef fect  t o  the developnent of super- 
conducting , direct-current, power transmission 1 ines, t o  conduct large quant i t ies o f  e lect r ica l  power 
great distances i n  r e l a t i v e l y  small underground conduits without the large power losses incurred i n  
conventional transmi ss i  on 1 i nes. 

A superconductive magnetic energy storage system now under study could provide a porrar generation 
load-leveling method that would resu l t  i n  s ign l f lcant  savings i n  fuel  and i n  Capital and Operating 
costs. Such a system nould be capable o f  s tor ing large amounts o f  energy i n  a r e l a t i v e l y  small volune. 
Some small loss i s  t o  be expected i n  the t ransfer o f  energy I n t o  a d  out o f  the system, but the overal l  
e f f ic iency o f  a superconducting magnetic energy storage devlce, including the energy required for 
re f r igerat ion,  i s  expected t o  be 95%, canpared with the 705 experienced In  pcanped hydrostorage. 

Other program direct ions include developing energy storage systems and insulators f o r  CTA 
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LASL has several p rog ras  involv lng research and develobent on the use o f  solar energy f o r  
These include systems and controls analysis o f  solar-heated and -cooled 

The' 

systm could be advantageously 
described above. 

coupled wlth a superconducting d i rec t  current transmission l i n e  
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2.2.3. B i  medical  and Enviromental Programs 
The LASL b imedica l  and envlrormental programs -re I n i t l a f e d  In  1947 t o  develop methods t o  

determine worker exposure t o  radloactlve materials, pa r t l cu la r l y  plutonium. They yere l a t e r  extended 
t o  studies on radioactlve f a l l o u t  f ran atmospherlc mapons testlng. Exaples o f  applicatlons o f  
nuclear technology i n  health and medical research Include use of radioisotopes and mesons, pa r t i cu la r l y  
i n  cancer treatment, and devel opnent o f  plutonlunbfwleci thermoelectric generators f o r  powerlng heart 
pacmaKers and an a r t i f l c i a l  heart. Other ongoing research re la tes t o  the detection and treatment o f  
various hunan and anlmal diseases. For example, b lmedlca l  research contrlbutes t o  the dlagnosls, 
a l lev ia t ion,  and bet ter  treatment o f  diseases such as cancer. LASL developed l l q u l d  s c f n t l l l a t i o n  
counting techniques and the use o f  14C as a tracer I n  blology and medlcal research. 

major program areas are bianedlcal and emrlromental research, waste managanent, and operatlonal 
health and safety. 

on the ef fects  o f  rad ia t i on  and po l l u t i on  on man and h l s  emrlromnent. Studles on the ef fects  o f  
non-uniform d i s t r i bu t i on  o f  the dose fron radloactive Isotopes deposited In  the body, the so-called 
hot -par t ic le  project, i s  pa r t i cu la r l y  s ign i f l can t  f o r  understandlng the t o x l c f t y  o f  Inhaled alpha 
emitters. The broad base o f  research technology I n  c e l l u l a r  and molecular bloloqy I s  proulding the 
too ls  for  a bet ter  understanding o f  radtat lon daage and carclnogens o f  a l l  types, radloact lve and 
nonradioactive. Stable isotopes are syntheslad I n t o  canpounds o f  b lo loglcal  in terest  for  studles o f  
normal metabolism and dlsease states I n  plants and anlmals, Includlng man. 

The B iaed lca l  and Radlatlon Therapy Research f a c l l l t y  assoclated wlth N P F  was o r l g l n a l l y  used 
for prec l in ica l  radiobiologlcal studles needed t o  evaluate the advantages o f  negative p l  mesons for 
rad ia t i on  treatment o f  cancer. These stud'ies have led  t o  c l i n i c a l  t r i a l s  with hunan cancers that  
began i n  1976 i n  cooperatlon d t h  the Unlversl ty o f  New Hexlco Cancer Treatment Rasearch Center. The 
LAMPF accelerator Is also used t o  produce rsdloisotopes f o r  use In  nuclear medlcal d l q n o s l s  and 

Today the scope of USL blanedical and envlromental research program has broadened. The three 

The biomedical and environmental research a t  the Laboratory include ongoing, long-term progrms 

. 

treatment. The f a c l l l t y  was also Involved In  solvlng the problems assoclated with produclng a 
sat isfactory 238Pu power source for the a r t i f l c l a l  heart progra: 

non-radioactive materials I n  the varlour ecosystem canponents. These studles, assoclated wlth nuclear, 
geothermal, and coal energy operations, are supported by contlnulng work on an envlromental resources 
inventory t h a t  involves co l l ec t l nq  quant l ta t lve lnfonnatlon on plants, anlnals, and s o l l r  .In the Los 
Alamos area. The LhSL reservat lon has been deslgnated a National E n v l r m e n t a l  Research Park. 

The waste management progra i s  devotlng lncreaslng e f f o r t s  t o  the overal l  technology o f  t he  
treatment, handling, and d lspasl t lon o f  transuranlc-contaminated so l i d  radloactlve wastes. This 
includes monitoring past and present waste bu r la l  s l t es  and evaluatlng the r l s k  potentla1 f o r  movenent 
o f  these materials. Research areas Include assesment o f  acceptable waste managenant p r w t l c e s  f o r  
transuranic elements, methods t o  achieve such practices. c r l t e r i a  f o r  safe pckaglng of s o l i d  radlo- 
act ive wastes, r i s k  analysls o f  past bur la l  practices, and lncI&rat lon studles. 

Present environmental research emphasl zes detennlnlng the behavlor &r selected rdloact,lve and 
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Radioactive l i q u i d  waste manageknt research I s  centered on the two i ndus t r i a l  l i q u i d  waste 
treatment plants that  serve the Laboratory complex. The var ie ty  o f  wastes tha t  must be treated 
necessitates a continuing program o f  research and development, ,which addi t ional ly  contributes t o  
solving world-wide problems o f  safely handing radioact ive wastes. Present work i s  d i rected tOtuard 
the goal o f  developing systems tha t  w i l l  reduce radioactive discharge. 
evaporation. and recycl ing processes are under investigation. 

Occupational health and safety projects a t  US1 const i tute three major areas o f  research-- 
i ndus t r i a l  hygiene, indust r ia l  safety, and health physics. Generally. research i n  these areas i s  
determined by speci f ic  needs generated by the Laboratory's programs; however, the resul ts  Often have 
appl icat ions f o r  the protect ion for  industry and publ ic protection. The complewntary rout ine inspection 
and monitoring o f  Laboratory a c t i v i t i e s  i s  described i n  more d e t a i l  i n  Section 3.3.4. 

Indust r ia l  hygiene a c t i v i t i e s  include major research e f f o r t s  i n  aerosols, f i l t e r  and vent i la t ion 
system evaluation, characterization o f  hazardous aerosols I n  the work place or under simulated conditions, 
and respi ra tor  evaluation and t ra in ing  programs. Other concerns include monitoring and analysis for 
radioact ive and nonradioactive materials i n  biological  f l u i d s  and tissues and a new program f o r  developing 
analy t ica l  techniques f o r  measuring organic carcinogens used throughout U.S. industries. 

such as laser safety standards. guides f o r  e l e c t r i c a l  safety i n  research. low-temperature engineering. 
cmputer profectlon, hazardous-material handling. and analysis o f  large scale events. Health 'physlcs 
research involves a wide range o f  problems concerned w i t h  improved rad iat ion safety. 

Ion exchange. .reverse OSmOSls. 

Indust r ia l  safety studies contr ibute to a broad range o f  research on problems o f  national In terest  

2.2.4. Physical Research Programs 
Most o f  the physical research program' a t  W L  i s  re la ted to the operation o f  the Cl inton P. 

Anderson Lot Alamos Meson Physics F a c i l i t y  (WPF) and the associated accelerator research studies. 
The balance i s  d js t r tbuted among a large number o f  s m l l e r ,  basic research type, support programs. 

The LAMPF f a c i l i t y  consists of a l i nea r  proton accelerator approx iwte ly  800 m (0.5 m i )  long, 
designed t o  produce an 800-mi11ion-electron-volt proton beam with an average in tens i t y  of one mi1llampere. 
Energetic protons s t r i k i n g  a target produce subnuclear part lc les,  called p i  mesons, which are of 
pa r t i cu la r  i n te res t  i n  nuclear physlcs.since they are believed to be the "glue" t h a t  holds atomic 
nuclei  together. The p i  meson i s  no t  o rd ina r i l y  found as a free p r t l c l e  since I t s  l i f e t i m e  I s  only 
a small f ract ion o f  a mfcrosecond. kmver. .  t h i s  ttme f s  long enough for a beam o f  mesons to be 
focused and conducted along a channel to experimental apparatus. There. the interact ions o f  mesons 
w i t h  other materials help reveal the fundamental structure o f  nuclel. 

sc ien t l s t s  from a l l  over the world f o r  experilDents i n  medim-energy nuclear physics. biophysics. 
radiochemistry, cancer therapy, and other f ie lds.  

several studies i n  nuclear theory and nuclear chemistry re la ted to mdium-energy physics as wel l  as 
research relevant t o  the f i s s i o n  and fusion reactor program. Other q S L  research I s  focused on 
molecular and mathematical sciences, materials research. thennochemical hydrogen studtes, and geoscience 
investigations. 

The LAMPF capabi r i ty  for  meson production i s  unique i n  the world. WPF is used by over a thousand 

The support programs i n  nuclear science include a targe nlrmber o f  research projects. There are 
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I n  addi t ion t o  the work a t  LAHPF, the Laboratory also conducts considerable nuclear research 
using other fac i l i t i es .  A ver t ica l  8-ml11ion-electron-volt (MeV) Van de Graaff and a 15-MeV tandem 
Van de Graaff are arranged so they can be operated separately or i n  s e r l i s  t o  produce beam o f  23-MeV 
protons or acceierated ions of 2H, 3H, 3He, and He and heavler IsotFpes. These pa r t i c l e  
beams are used i n  studies, s& t ims  lnvolv lng polarized beams and' targets, o f  l l g h t  nuclel and' thelr  
s t a b i l i t y ,  neutron and charged p a r t l c l c  scatter ing and react lon cross scctlons, nuclear models and 
react ion mechanisms, and nuclear f i s s i o n  and neutron source reactlons. Another f a c l l l t y ,  t he  
8-megawatt Omega West Research Reactor, I s  used for external neutron beam experiments, rad lat lon damage 
studies, in-core i r r a d i a t i o n  of instrumented smples, f lSSl0Mble mdterlal assay, and neutron radlography. 
A major physical research program involves studles of the energy-level s t b c t u r e  o f  nuclel using high- 
resolut fon measurements of gamma rays antt ted following neutron capture or beta-ray enlsslon. It IS 

presently being used i n  programs f o r  neutron act lvat lon analysis o f  water smples taken throughoutsthe 
nation. Omega West i s  under the j u r i sd l c t fon  of DOE and meets DOE standards fo r  research reactors 
tha t  are equivalent t o  NRC standards f o r  research reactors. 

energy conservation, magnetic fuslon, fossl l - fuel  energy, and geothennal energy. LASL projects 
involve heat-pipe research, a study o f  the rad iat ion produced i n  hlgh-tenperature plasmas when seeded 
w i th  high-atanic-number impuri t les (expected t o  ar ise frak wal l  ndter la ls  i n  fuslon reactors), baslc 
investigations i n  plasma physics, a study t o  determine the potent ia l  of uslng act ive organanetalllc 
complexes t o  remove SO2 fran foss l l  power plant f l u e  gases, and t? projects deslgned t o  f a c l l l t a t e  
the use o f  improved mathematical technlques and canputer technology I n  the so lut lon o f  problems. 

servation, nuclear energy, and many energy- and defense-related R6D a c t l v l t l a .  The baslc understandlng 
o f  high-temperature materi a1 propertles I s  belng Improved. Materlals po tcn t l a l l y  useful as electrodes 
i n  thermodynamic high-tanperature topplng cycles are mcelv lng special attention. A l fbray o f  quat ion-  
of-;tate canputer codes f o r  a large number o f  materlals of In terest  t o  energy researchers I s  belng 
deve1,oped. These codes cover wide ranges o f  temperature and density f o r  use I n  hydmdynmlc canputer 
calculations. High temperature i r r a d i a t l o n  damage e f fec ts  (creep and physlcal property changes) on 
materials in terest  t o  the magnetic fuslon program are belng lnvestlgated, and techniques t o  separate 
t r i t i u m  gas from the molten l i t h i u n  blanket I n  fusl-on reactors are belng considered. 

The hydrogen thennochemlcal cycles are belng studled t o  dlscovcr and e n g l m r  a method f o r  

producing hydrogen f ran  water, using heat generated by nuclear, Solar, or other Sources of energy. 
The usual constraint  o f  envlronmental acceptablllty applies, and the ef f ic iency must be hlgher than 
tha t  f o r  the production of hydrogen by electrolysls.  Thennodynamic and k l n e t l c  studies o f  potent ia l  
cycles are being carr ied out t o  select  the more pranlslng cycles for f u r the r  study. Engineerlng 

studies t o  provide p lant  deslgn data, t o  lnvest lgate possible p l l o t  p lant  designs, and t o  foster 
industry pa r t i c i pa t i on  and eventual t ransfer  of the technology t o  Industry const l tu te  the more applied 

The geosciences program involves basic research In support of LASL's weapon program, and the hot, 

4 

D Yolecular and mathematlcal ,sciences provlde b a s k  research support t o  DOE's programat lc work i n  

The materials research a c t i v i t y  supports DOE's progranmmtlc work In  magnetlc fuslon energy, con- 

. 

. aspects o f  t h i s  program. 

dry rock geotheimal energy program and other applied geosciences programs. The major e f f o r t  I s  I n  
basic geosciences research i n  the areas of geology, petrology, and experlmental geophysics. PartlCUlar 

e m h a s i s  i s  being given t o  developing a more basic understanding of thennal a c t i v l t y  I n  the earth's 

- 



I 
1. 
I .  
I 
I 
I 
I '  
1 .  
I. 
I- 
I 
I 
I 
I' 
I 
I -  
I .- 
I 
I 

I - 4 .  

2-1 I 

crust'and of rock mechanics 'and rock f ractur ing phenanena. The several smal ler  canponents o f  t h i s  
program include basic research on rock-water interactions a t  high temperatures and pressures, thenno- 
dynanic and chemical k ine t ic  modeling of geochemical systems, and basic geochemical research on minerals 
o f  In terest  t o  the IASL geqthennal energy progrm. 

mental work on the Los Alanos Meson Physics F a c i l i t y  (LAHPF) led to  the design o f  improved medical X-ray 
units, a s ign i f i can t  advance o f  tha t  technology. Another was the rock melting Subterrene d r i l l  that  
evolved f ron basic high-temperature material studies. 
Indian ruins by melting drain holes without v ibrat ion or  shock danage. 

An increasing number o f  spinoffs are applicable t o  p rac t i c i l  problems. For example, the develop 

It was applied t o  the preservation o f  American 

2.2.5. General Support Prograns 

and property accounting and control; personnel and wagelsal ary services; information services tha t  
include extensive technical l ib ra r ies ;  pub1 i c  relat ions including in fomat ion  and v i s i t i o r  services; 
medical sewices; safety and plant engineering; p lant  security; f i r e  protection; u t i 1  i t i es ;  maintenance; 
legal ; general .administration; precision machine shops; f a c i l i t i e s  for  electronics deslgn, fabrlcation, 
and maintenance; developmental laboratories f o r  the fabr lcat lon o f  new or unusual materials required t o  
support the research and developnent progran; cafeterias; laundry; canputer services; garage and vehicle 
maintenance; s t e m  generating plants; water wells and water treatment plants; and sewage treatment 
f a c i l i t i e s .  

Services provided i n  general support of the Laboratory include financial accountiny; procurenent 

2.3. NflRE DIRECTIONS. 

The proposed action contemplates a continuing evolution o f  USL prograns. Since these.change 
continual ly, as projects are canpleted and as national p r i o r i t i e s  are revlsed, the description o f  
program goals i s  i n  essence a descript ion o f  anticipated benefits f ron  USL's continued operation. 
The potential be rk f i t s  o f  rreapons research, applied research on energy technology, or basic health and 
envirormental research are d i f f i c u l t  t o  quantify. The developnent o f  canmerclal fusion power could 
rad ica l l y  increase the w r l d ' s  energy supply, and a be t te r  understanding o f  the ef fects  o f  rad iat ion 
on l i v i n g  m a t t e r  i s  l i k e l y  t o  increase our understanding o f  the causes and cures o f  cancer. 

o f  nuclear, and more recently, nownuclear, energy applications. Overall, current plans project. 
maintenance o f  a vigorous progran of basic research relevant t o  national security, various areas o f  
energy production, and expansfon o f  USL as a center f o r  selected major developnent progrmn. 

FY 77  through FY 81. Since pogramat ic  funding decisions are made on a yearcby-year basis, the 
actual budgets may change. These f igures represent the best estimates available based on information 
current t o  March 1979. 

Over the years the trend a t  LASL has been increasingly toward d ivers i f i ca t ion  i n to  related areas 

Table 2-1 shorn the projected expenses and manpower requirements t o  carryout planned prograas f o r  
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TABLE 2-1 
MANPOWER REQUIREMENTS AN0 EXPENSES ' 

ACTUAL PROJECTED 
FY~7~~~ 

' Manpower (ms)* 
WE/LMO 359 339 343 -463, 463 
uc 6035 6370 6825 6825 6825 - 

Other WE Contractors 1174 1293 1379 1301 1335 
Total 7568 8002 8547 8589 8623 

Expenses ( i n  mlllions o f  dol lars1 

Operating Cost 
O O E / L A W *  6.9 7.4 8.3 10.1 10.7 
uc . 210.3 246.4 273.6 2 9 6 . P *  322.2++* 

Other DOE Contractors 30.5 35.0 40.5 45.1 49.9 
247.7 288.8 322.4 351.2 382.8 Total 

1 I '  

Plant and Capital Eaulpmcnt 
0-0 0-0 -0- --- I-- DOE/LAAO 

uc 26.6 29.7 44.3 44.5 72.0 . 
Other WE Contractors 16.0 12.6 18.1 33.2 62.5 

- Total 42.6 42.3 62.4 77.7 134.5 

*Full -time equivalents 

+*Includes the following WE/LAAO costs not rr f lected I n  USL 
operations . 1 .o 1.1 1.2 1.1 1.2 

-Prel i n i n a y  estimate 

I .  

, 

. .  
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The table gives the to ta l  f o r  each p a r  and a breakdown between Universi ty o f  Cal i fornia and 
other DOE contractors a t  USL. 
national security prograns and ha l f  t o  other research projects. National security ptogrms 
include weapons developnent, nuclear materfals safeguards and security, and laser fusion 
{see Section 2.2.1). Other research projects f a l l  I n to  four basic categories: energy programs 
(see Section 2.2.2). biomedical, e n v i r m e n t a l  and safety programs (see Section 2.2.3). physical 
research (see Section 2.2.4), and regul a t ion and reimbursables. Regulation and relmbursables 
represent work perfonned for  federal agencies other than DOE, such as the k c l e a r  Regulatory 
Commission, the National Aeronautics and Space Administration, the Envlronnental Protection 
Agency, the Department o f  Defense, and the Department o f  Health, Education and Welfare. The 
envi iomental  e f fects  o f  these a c t i v i t i e s  have been included 4 t h  the emulative impact o f  the 
Laboratory; they do not represent any s ign i f i can t  or unique enviromental Impacts. 

Tab1 e 2-1 includes the estimated manpower requlrments , operating expenses, capi ta l  equl ven t ,  
and construction costs. Manpowr requirments include ind i rec t  and support personnel such as those 
perrons doing work c lass i f i ed  as overhead wfthin research program areas. Examples are rout ine 
enviromental , health, and safety monitoring; general administrative and engineering functlom; and 
secretar ia l  and c le r i ca l  assistance. Operating expenses and capi ta l  equl pnent investments are 
required t o  implement continuing and projected progrm. 

Construction projects presently underray Include general p lant projects representing improve 
ment and modif icat ion of ex is t ing fac i l i t i es ,  minor new construction t o  meet changing and 
expanding p r o g r a  needs, and road and u t i l i t y  system Improvements. A nunber of prQjects -re des- 
cribed i n  the DEIS but have been deleted herefcon because they are no longer being act ive ly  con- 
sidered. Environmental review o f  a l l  construction projects begins a t  the conceptual design phase 
by the Laboratory E n v i r m e n t a l  Review Canmittee (LERC). This includes the preparatlon of 
appropriate NEPA documents and recannendlng the incorporation o f  ml t igat ing measures I n  the 
design and operation rrhlch wf11 avoid adverse emirormental effects. See Appendix H, pages H-43 
and H-44 f o r  additional detail. The f o l l d n g  speci f ic  projects are also now under design or 
construct i on. 

w i l l  provide a system t h a t  i s  scaled up f ran  the current high-energy gas lasers. This dl1 pennit 
an assessment o f  the technical f eas ib i l  i t y  o f  i n l t i a t i n g  thmormclear react ion by 1 aser i r radiat ion.  
Demonstratton o f  thermonuclear y le lds  frm laser-target In teract ion i s  a m a j o r  step i n  the developoent 
o f  the technology required f o r  casnerclal applications of laser  fus.lon pimr. The f a c i l i t y  also has 
a m i l i t a r y  appl icat ion i n  providing laboratory simulation o f  weapons ef fects  as an al ternat ive t o  
fu l l -seal  e thermonuclear wcapom testlng. 

Upgrading o f  secur i ty and protect ion measures re la t i ng  to Spcclal nWle8r m l te r l a l s  i s  an 
ongoing project. This project w l l l  reduce the chances of loss or diversion o f  nuclear material 
and w i l l  provide f o r  canpllance with DOE regulatons. 

A new Detonator F a c i l i t y  i s  planned t o  replace obsolete quonset huts, constructed In 1944, 
i n  which explosive assembly and detonator experimentatfon work i s  perfonned. The project 
includes a 35,000 square foot bu i ld ing and upgrading of  the Mater system a t  the technical area. 

Approximately half o f  the e f f o r t  a t  lASL.is devoted t o  the 

. 

The High Energy Gas Laser f a c i l i t y  (Antares program) i s  scheduled f o r  canpl.etion ln  1984 and 
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A new Tr i t ium F a c i l i t y  i s  planned which w i l l  be an addi t ion t o  an ex is t ing bui ld ing i n  
Los Alamos Canyon. The 3000 sq. ft. addi t ion w i l l  pennit re locat ion and upgrading o f  t r i t im 
handling operations now conducted i n  an obsolete f a c i l i t y  i n  another, f a r  off, technical are; 
a t  the LASL. 

This f a c i l i t y  w i l l  provide necessary target  fabr icat ion and o f f i c e  space i n  the energy program's 
Laser Fusion Facl l  i t y  now under construction. 

Environmental assessments were developed for  each o f  the above projects and were considered 
i n  the evaluation of the Laboratory's cumulative e f fec t  and the a s s e s w n t  of mit igat ing actions. 

A new Plutoniun Processing F a c i l i t y  was completed i n  1979. The f a c i l i t y  i s  constructed t o  
meet recent requirements f o r  f i r e  protection, vent i lat ion,  f i l t r a t i o n ,  rad iat ion protection, and 
protect ion fran natural disasters such as tornado or  eanhquake. It incorporates the most 
r e l i a b l e  designs f o r  minimizing rout ine releases and the probabf l i ty  o f  accidents. The f i n a l  
Environmental Impact Statement, issued i n  January 1972, found the potent ia l  enviromental impacts 
would be acceptable.. 

Design and construetion of the Intense Neutron Source F a c f l i t y  (INS) has been cancellad. The 
f a c i l i t y  was one o f  several t o  study the effects of high-level neutron rad iat ion on metals and 
insulators t o  be used f o r  the magnetic fusion energy program. The f i n a l  Envirormental Impact 
Statement issued i n  Ju l y  1976 f o r  the funding o f  the construction and operation of the INS found 
that the potent ia l  enviromental impacts rnu ld  have been 

There are a number o f  construction projects i n  the planning process. Enviroracntal impact 
assessments have been prepared t o  accanpany budget requests f o r  each of thew. O f  .special impo- 
tance i s  the Laboratory Support Complex t o  provide much needed o f f l c e  space. This f a c i l f t y  w i l l  be 
a three-story o f f i c e  bui ld ing with a cafeter ia  and a gross area of appraxinately 12,500 m 
(135,000 ft2) located i n  the main technical ana.  It w i l l  al low comol idat lon of many fragmented 
groups and phasing out temporary o f f l c e  space being leased offsite. 

Also a high p r i o r i t y  project  i s  the Target'Fabrication F a c i l i t y  a t  the laser fusion canplex. 
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A proton storage r i n g  and other additions t o  the Los Alamos &son Physics F a c i l i t y  (LAPPF), 

f a c i l i t y  w i l l  consist  o f  an underground bui ld ing and a prefabricated metal bui ld ing with a t o t a l  
gross area f o r  the two structures o f  2000 II? (22,000 ft2). These f a c i l i t i e s  wi l l -prov ide 
a means o f  ca l i b ra t i ng  detectors and tes t i ng  data-acquisit ion system a t  LASL before underground 
nuclear weapons tests  a t  the DOE Nevada Test Site. The experimental support f a c l l l t y  w l l l  be a 
staging area f a c i l i t y  o f  approximately 650 n? (7000 ft2). 

Improvements t o  the indust r ia l  waste co l lect fon and treatment system are I n  design. The pro- 
j e c t  would include i n s t a l l a t i o n  of 6700 m (22,000 ft) o f  an e lect rbn ica l ly  monitored double- 
encased indust r ia l  waste sewer systm t o  replace the ex is t ing system. This would.dacrease the 
danger of sewer l i n e  leakage and contamination of t he  enviroment by tox i c  o r  radioactive matetlals. 
Improvements t o  the l i q u i d  waste treatment t a c i l  i t i e s  include supplementary processes t o  reduce 
the rad ioac t i v i t y  content of  p lant effluent. 

including an experimental support f a c i l i t y ,  a re  also being planned. The proton storge r i n g  . .  

1 
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A t r i t i u m  system t e s t  assembly t o  demonstrate the t r l t i u n  fue l  cycle and environmental con- 
t r o l  system f o r  a Tokamak experimental fusion-power reactor i s  under construction. An ex is t ing 
bui ld ing i s  being modified t o  house the n'ew f ac i l i t y .  

occupational health and safety requirements and improvements t o  the e lec t r i c  and water systems and 
t o  other u t i l i t i e s .  Two f a c i l i t i e s  f o r  waste volume reduction and contaminated materials reclama- 
t i o n  are being planned t o  reduce the volume of contaminated wastes being generated and t o  study 
the f e a s i b i l i t y  o f  recovery and reuse o f  materials and equipment. Appropriate NEPA documents are 
prepared as necessary before f i n a l  approval f o r  construction. 

The discussion i s  intended t o  give only the broadest out l ines o f  poss ib i l i t i es  for  now research 
areas and expansion of  f a c i l i t i e s  by ident l fy lng the nwtlmlrn range of f a c t o n  receiving current 
consideration. Anticipated environnental e f fects  o f  indiv ldual  proposed projects have been included 
i n  the evaluation o f  the cumulative Impact and the assessment o f  mi t igat ing ef fects  I n  t h i s  document. 
Unique o r  special aspects may have t o  be treated i n  documents speci f ic  t o  indiv idual  constructlon 
projects. 

Other construction projects belng considered include fur ther  plant upgrading i n  keeping with 

, 
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3. CHARACTERIZ~TION OF THE EXISTING ENVIRONMENT 
LIKELY TO BE AFFECTED BY THE PROPOSED ACTION 

I n  t h i s  chapter the environnental features o f  Los Alanos, New f4zxIco. are deswlbd, .wi th  mphasls 
on those features, beneflclal as w l l  as adverse, tha t  are related spec l f l ca l l y  t o  the continuing 
operation of  LASL. Envlromnental Impacts w f l l  be dlscussed I n  the next chapter. The three catagorles 
used t o  chs rac te r in  the ex is t lng envlronnent a t  Lor Alimos, New Wexlco, a r e  the physlcal envlroment, 
the socio-econanic envlronnent, and the routlne operations. 

Sumnary of Changes 

The fol lowlng sumnarlzes the changes and updating o f  materlal whlch have been made I n  t h l s  chapter 
. as a resu l t  of the revlew and camn@nt on the #IS. 

Physical Environment. No major changes are noted I n  the geology, hydrology, meteorology, or 
ecology sections. 
WE regulat lon 10 CFR 1022 for floodplaln revleu I n  response t o  Executive Order 11988, Floodplain 
Management. The ecology sectlon Is updated t o  Include the Jmez k u n t a l n  Salmander on the State 
endangered specles l l s t  and notes rquired close coordinatlon wlth the FIsh and Wldellfe Senlee 
before detennlnlng the Impact of any s lgn l f l can t  change o f  Laboratory ac t iv i t y .  

I n  the gaologlcal hazards sectlon, a new paragraph addresses the requirments o f  

Soclo economic Env l romnt .  No s lgn l f l can t  changes have been made I n  th ls  sectlon. Trends 
are generally as previously predicted I n  grwth,  dmographlcs, econanlcs, and l a @  use. Archaeologlcal 
a c t l v l t f e s  o f  the fu ture are to k gwerned by n w  regulatlons I n  36 CFR 800, requl r lng more active 
par t i c lpa t lon  by the State Hlstoric Preservation Wflcer.  An explanation of the Los Alamos National 
H is to r lc  Landmark I s  Included, noting tha t  p ~ r b l e s  affected are on e l ther  County Or prlvate Imnd, 
not on land under DOE j u r l sd lc t ion .  

Routlne Owratlons. Water dcnrnd I n  Lor A l a o s  County was noted as decreasing 342 from the 
prqjected use f o r  the 1977-78 parlod. Consenatlon measurer are shodng an ef fec t  I n  e lec t r l c  
demands as ell. Impacts f o r  the new 115 kv l i n e  proposed by Publlc Service Canpany o f  New Wexlco 
(PSCW) t o  cross LASL properfy and temlnata a t  the Main Technlcal Area are addressed I n  a DOE 
Environmental Impact Statemnt, DOE/EIS40494, concernlng the en t l re  proposed 50 MMe geothennal 
denonstratton prdect on the Baca Ranch. The qeu NPDES pennit covarlng 104 lndus t r la l  dlrcharge 
points and 10 sanitary serage treatment f a c l l i t l e s  a t  LASS are noted, and reference made t o  mor@ 
detai led Infonnatlon I n  Appendlx H. The dltcusslon o f  r a d l o w t i v e  waste nanagment a t  LASL was 
revised I n  response to requests for addltlonal Infonnatlon and c l a r l t y  on radloactlve waste dlsporal 
technlques. Numerous pub l lc ly  avai lable reports are clted. 

A new section on Transportatlon of Radloactive ~ t e r l a l s  dacr lbes  procedures, regulations, 
current operatlons and sumnarlzes data on shipnents I n  1978. 
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3.1 PHYSICAL ENVIRONMENT 

The physical enviroment Is descrlbed by deflnlng the earth, water, a i r ,  plants, and animals I n  
the context o f  the geol ogle, hydrologic, meteorologlc, and biologic processes that  l i n k  them together. 
Although approached as seperate e n t l t l e s  hereln, f o r  the sake o f  organlzatlonal c l a r l t y ,  each I s  
charac te r i s t i ca l l y  s lgn l f l can t  only I n  tenns o f  the thole. 

3.1.1 Geology 
The technical areas o f  the Los Alanos k l e n t l f l c  Laboratory and camnunltles o f  Los Alanos and 

White Rock are located on the Pajar l to  Plateau (see Flgure 3.1.1-1). The p lateru Is 16 t o  24 km (10 
t o  I5 m i )  wide and 40 t o  48 km (25 t o  30 ml) long, l y i n g  on the eastern' f lank o f  the Jemet Mountains. 
The plateau slopes eastward fra an a l t l t u d e  o f  about 2400 m (7800 ft) along I t s  rastern laaqln t o  
about 1800 m (6200 ft) t o  the east h e r e  It tennlnates above the Rlo Grande a t  the P u p  Escarpment 
and the r i m  of  m i t e  Rock Canyon. The surface o f  the plateau Is cut I n f o  nunerout narrow "f inger 
mesas" by southeast trendlng i n t e n l t t e n t  streams. The dlssected eastern rnargln o f  the plateau 
stands 90 t o  300 m (300 t o  1000 ft) above the Rlo Grande. 
H is to r i ca l  

Rio Grande depression 3d8 3-2 (see Flgure 3.1.1-2). The depresslon began t o  fonn about 21 m l l l l o n  
years ago as the resu l t  o f  faul t lng.  The structural  d e p a s l o n  extends fran southern Colorado, 
through central New Mexlco, I n t o  northern Rxlco. Sediments -re eroded fran the hlghland mass 
t o  the east and west and fonned the basln f i l l  sedlmentary rocks o f  the  Tesuqw Fonnatlon o f  the 
Santa Fe Group 3 3 n  34B 3-5n 34 (see Figure 3.1.1-3). These sedlments occur d l r e c t l y  over the'  
Precambrian basement rocks wl th  no lntewenlng layers repesent lng mesorolc or paleozolc eras. The 
Santa Fe Group o f  ff lddle Hiocene t o  Pl focem epoch (12 t o  25 m l l l l o n  years ago).r#s deposlted by a 
southward flowing r l v e r  I n  the depesslon (sea Table 3.1.1-1).~" Yolcanlc a c t l v l t y  t h a t  occurred 
during the fonnatlon o f  the Santa Fe Group deposlted nmerous basal t  f l a t s  and plugs through the 
sediments. These basal t  eruptions I n  the area l a l d  d m  a s e r l e s  o f  basalts rrhlch f l d  northwest 
i n t o  the White Rock area f ran  centers southwest of Lor Alanos. 

The volcanic rocks o f  the Jemez lbuntalnr began wlth a serfes o f  eruptlons during the P1 locene 
epoch (12 m i l l i o n  pears ago) along the =stern maqln of  the depresslon southwest o f  Los Alanos. The 
volcanic rocks (Polvadera Group) b u i l t  a hlgh mountaln mass northyard fran the or ig ina l  vents. The 
volcanoes covered an area of over 2600 km2 (1000 m l  ) and attalned a thickness of a t  l eas t  1500 m 
(4500 ft). The volcanic a c t i v i t y  was climaxed during mld-Plelstocene Epoch (1.1 t o  1.4 m l l l l o n  years 
ago) by two gigant lc pyroclast lc ap los lons t h a t  deposlted 400 km3 (100 mi3) o f  r h y o l l t e  t u f f  and 
pumice (Bandelier l u f f )  around the f lanks o f  t he  volcanic mass. This eject lon o f  the tu f f  and pmlce  

. was followed by collapse o f  the center o f  the highlands fonnlng a, large caldera (a large barln-shaped 
depression). Subsequent volcanic a c t l v l t y  was the In t rus ion of r h y o l l t e  danes I n  the caldera. 
The f i n a l  volcanic a c t i v i t y  took place I n  the southwest part o f  t he  caldera about 42,000.yearr ago wi th  
the eruption of a rhyo l l t e  punlce. Only hot springs and so l fa ta r l c  a c t l v l t y  renaln I n  the caldera as a 
reminder of the volcanlc act lv l ty .  

The Pajar l to  Plateau fonns a topographically hlgh area along the western rnargln o f  the 
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Figure 3.1.1-2 Physiographic Features o f  the Los Alamos Area 0 
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TABLE 3.1 .lo1 

GEOLOGIC TIME SCALE 

Perlod Ewch - Era - 
Cenozoic Quarternary Holocene 

P1 el s tocene 

Tertiary P1 locene 

Mlocena 

01 Igocene 

Eocene 

Paleocene 

Mesozol c 

Pa 1 eozoi c 
Precambrian 

Approximate- &,e at SStart 
o f  Tlme Dlvlslon 

(Years Before Present) 

10 Thousand 

2 Mllllon - 
12 M l l l l ~  

25 Mllllon 

40 Mllllon .* 

60 Mllllon 

70 Mllllon 

225 Mllllon 

600 Mllllon 

+600 Mllllon 
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The volcanic a c t i v i t y  i s  a c lassic exanple of a resurgent 
i n  the highland of the Jemez Wountalns i s  f ran  20 t o  30 km (12 

cal dera. The stbclrcul  a r  depression 
t o  20 m i )  i n  dianeser and f ran 150 t o  

600 m (500 t o  2000 ft) deep. The caldera a f  one time contained a lake rrhich was l a t e r  dralned by 
headward erosion o f  the Jemez River that  breached the caldera walls. On the west s ide of the caldera 
a structural  done (Redondo Peak) rlses t o  an elevat lon o f  3,430 m (11,254 ft). A broad apron o f  
dlssected rhyo l i t e  t u f f  forms the Pajar l to  Plateau around the hlghlands o f  the Jemez Wountalns. The 
eastemnost part  of the Jemez mountains, f o d  by the TschicanJa F o m t l o n  adJacem t o  the plateau, 
i s  the Sierra de lot Valles. 
Geol ow 

Quaternary. The geologic fonnations I n  the Los Alanot area include thc Santa Fa, Polvadera, and the 
Tewa Groups (see Figure 3.1.1-3). 

st ructura l  trough. They range i n  age f ran middle Miocene t o  Plelstocene. The base o f  the k n t a  Fe 
. i s  above the l a t i t i c  and l imburg l t lc  f l o w s  and breccias exposed i n  the Cienega area. The youngest 

un l ts  o f  the Santa Fe are the terrace deposits and a l l uv ia  of present vall-. The Santa Fe Group 
fonnations exposed i n  the Los Alanos area, from the oldest t o  youngest, a r e  the Tesu&?  Fonnatlon, 
the Puye Conglmerate, and the Basaltic Rocks of Chlno Mesa (see Flgure 3.1*1-4)* 

composed of s i l ts tones and Sandstones with lenses o f  c lay deposlted as basin f i l l  sedlments I n  
the depression. It underlies the Pajar i to  Plateau and crops out along Whlte Rock Canyon o f  the 
Rio Grande. 

pebbles, cobbles, and small boulders o f  quartr l te,  quartz, and grani te wlth sane volcanlc debris I n  a 
matr lx of arkoslc sand. 3-10 It inter f ingers d t h  the Tshlcma Fonnatlon and the-Basaltic Rocks of 
Chino Mesa beneath the Pajar i to  Plateau and crops out along the Rlo Grande. The Puye 1s divlded i n t o  
two members, t he  Totavl Lent11 and the Fanglanerate ISmkr. The Puye Conglmerate was eroded fran the 
Tschicaa Fonnation forming a volcanlc debris over the Tesuque Fonnation I n  the central and eastern 
parts o f  the plateau. The tonglanerates In ter f inger  wlth basal t  f l a rs - tha t  were mplaced fran the 
southeast. The conglanerate In te rkngers  d t h  the younger f l o r r ~  o f  the Tschlcana Formation t o  the 
west. The Tschicana Fonnatlon in ter f lngers and over l les the Tesuque along the western part  of the 
plateau and fonns the mountain mass o f  the Slerra de lor Valles. 

Those flam t ha t  fonn the steep malls o f  Yhlte Rock Canyon and cap the high mesas t o  the east are 
the Basal t ic  Rocks o f  Chlno Mesa. The sequence o f  flm t ha t  erupted f ran vents I n  the Cerrod del Rlo 
i s  greater than 390 m (1300 ft) th i ck  a t  Chino Mesa. Thelr age Is l a t e  P l l o c e n  t o  middle or l a t e  
P1 eistocene. 

(5000 ft) thick,  t h a t  form p a r t  o f  the central and most o f  the northern Jemez Mountalns. The group i s  
l a t e  Pliocene t o  ear ly  Plelstocene i n  age. Of the Polvadera fonnatlons, the Tschlcama Is the only one 

Ell t ha t  crops out In  the Los Alanos area. 

The volcanlc and sedlmentary rocks cropplng out near Los Almos range In  age fran l e r t l a r y  t o  

The Santa Fe Group includes the sedlmentary and volcanic rocks tha t  are related t o  the Rlo Grande 

The Tesuqw Fonnation i s  mlddle Hlocene t o  ear ly Pllocene I n  age. The Tesuque Fona t lon  Is 

3 3  

The P u s  Conglanerate, f r a n  the l a t e  Pl locen,  consists o f  about 200 10 (650 ft) o f  el l - rounded 
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The Polvadera Group ii the sequence o f  basal t ic ,  andesltlc, dac i t ic ,  and r h y o l i t i c  rocks, 1520 m 



3000 

2700 

2400 

(m) 2100 

1800 

1500 

1200 

A It i tude 

3-8 

. Sierra de 10s Vailes 

East west 

3000 
2400 

Altitude 1800 
(m) 1200 

600 
Sea level 0 

-600 
. -1200 
-1 800 
-2400 

west East 
C .  

. LEGEND- 

BuleDlkrtUn 

BurlticrodoofchilmMeM . alignment of cross-section 

T~chieomrlomution 

Note: See Figure 3.1 .l-6 for approximate 

Figure 3.1.1-4. Geologic Stratigraphic Relationships 

%3 



I 
I. I .  .. . 

The Tschicoma Fonnation consists o f  andesites, dacites, rhyodacltes, and quartz l a t i t es .  
Radiometric dates o f  6.1 t o  3.1 m i l l i o n  years indicate an age o f  middle t o  l a t e  Pliocene. 
Los Almos i n  the Sierra de 10s Valles, the Tschicoma i s  greater than 790 m (2600 ft) thick. 
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The r h y o l i t i c  t u f f  and thyo l i t e  and quartz l a t i t e  danes rrhich const i tute the l a tes t  erupt ive rocks 
o f  the Jemez Mountains are i n  the Pleistocene Tewa Group. In the Los Alanos area the Cerro Toledo 
Rhyolite and the Bandelier Tuff are the only fonnatlons o f  the Tewa group tha t  crop out. 

The Cerro Toledo Rhyolite outcrops i n  a m a l l  area north of Los Alanos i n  Rendija and Guaje 
Canyons. Wlthin the Valles Caldera the rhyol i tes are mainly volcanic danes with Some associated 
sediments; however, north o f  Los Alanos they are reworked tuff and sediments that  over ly the Puye 
Conglmerate. They are less than 30 m (98 ft) thick. 

It f s  80. to  320 m (260 t o  1050 ft) thick and i s  
composed of two  inenbers. The lower member, the Otowl, I s  a massive pumiceous tuf f  breccia o f  a s k f l a w  
o r i g i n  as much as 80 m (260 f t )  thlck,  t h a t  erupted f ran  the Toledo Caldera. The upper member, the 

eru?ted frm the Valles Caldera. The basal un i ts  o f  both mmbers are ash fa l l s .  The basal unit o f  the 
Tshirege has a radiometric date o f  1.1 m i l l i o n  years. 

terminates i n  c l i f f s  or steep slopes along l ih i te  Rock Canyon or  as isolated outcrops above the P u p  Es; 
carpment. The surface o f  the plateau formed by the t u f f  has been dissected by southeastward trending 
in tenni t tent  streams i n t o  a number o f  long narrow mesas. 

The Bandelier Tuff i s  the most important geologic unit o f  t h i s  enviromental impact statement, 
since a l l  f a c i l i t i e s  o f  LASL are s i ted on t h i s  geologic fornation. It I s  exposed along canyon walls 
and i s  covered by a t h i n  mantle o f  s o i l  on the surface o f  the mesas. The ashfal ls and a s h f l w  are 
described as nonwelded, moderately welded, and welded tu f f .  Mnrrelded tuff has a high porosi ty o f  
40% t o  60': by volume, s l i g h t  cohesion o f  glassy fragments, and crunbly fracture. Moderately welded 
t u f f  has a lesser degree o f  porosity, ranging f ran  303 t o  55% by volune. It has moderate cohesion wi th  
s l4ght defonnation o f  glassy fragments, and somewhat b r i t t l e  fracture. Melded t u f f  has a l o w  porosi ty 
o f  155 t o  40:: by volume, good cohesion, a high degree o f  deformation by f l a t t i n g  of glassy fragments, 
and a b r i t t l e  fracture. The t u f f  has a large range i n  pbroslty i n  each o f  the c lassi f icat ions,  
ind icat ing welding i s  only one o f  several factors detenninlng porosity. 

The degree o f  welding influences the physical and hydrologlc character ist ics of the indiv idual  ash 
3 3 f low t u f f  units. The density ranges fram less than 1 g/cm f o r  nomelded tu f f  (pmice) t o  2.2 g/an 

f o r  welded t u f f .  The bearing capacities are proportional t o  the density o f  the tuff; the greater 
bearing capacities occur with greater density tuff. The pores i n  the t u f f  are not a l l  interconnected; 
however, i n  general the nomelded tuff has a greater permeability. Hydraulic conduct iv i t ies range f ran 
3 x loo3 m/day f o r  a rrelded t u f f  t o  as much as 2 Wday i n  a nonrnlded tuff. The natural moisture 
content o f  the t u f f  fonning the mesas betbeen the southeastward trending canyons I s  generally less than 
5% by volume. 

3-1 0 ' 

The Bandetier Tuff caps the Fajar f to  Plateau. 

- Tshirege, i s  a succession o f  c l i f f - fonnfng welded ash f l ows  as much as 100 m (330 ft) thick, t ha t  
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The t u f f  laps onto the flanks o f  the Sierra de 10s Valles and slopes gently t o  the east, where it 
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The t u f f  i s  r h y o l l t l c  I n  canpositlon and contalns m a l 1  rock fragments of rhyol l te, l a t l t e ,  
pumice, and crystal  fragments of sanidlne and quartz, I n  a matrix o f  glass shards and welded ash. 
Dark  minerals are scarce, although traces of crystal  fragments o f  b lo t l t e ,  horneblende, and pyroxene 
have been identi f ied. 3-10 
be as much as 5 t o  8 an (2 t o  3 i n )  I n  length. Pumlce Is l i g h t  gray and. i n  nonwelded unlts, may be . 
as much as 15 &I (6 i n )  I n  length. 

r i n d  fonns a protective surface that  rcs ls ts  erosion by ulnd and water; hobever, exposed pumice 
fragments weather art rapidly, giving sane o f  the un l t s  a p l t t ed  surface. 

f o n e d  as the ashflow cooled. Jo ln t  frequency decreases wi th  a decrease i n  th degree.of welding 
(fewer j o i n &  a r e  found I n  nonmlded t u f f  than ' ln  d d e d  tu f f ) .  The predmlnant j o i n t  sets are 
ver t i ca l  or near ver f ica l .  Jo ln ts  rang@ from closed t o  open as much as 5 an (2 In )  and may contain 
a clay p la t t i ng  o r  fill. 

The nonwelded t u f f  s t r a t a  a re  found a t  the base o f  the Bandeller Tuf f  I n  the O t o w l  Mmber,and 
lower par t  o f  the Tshireqe Member. The upper part o f  the Tshirege Member Is made up of moderately 
welded t u f f  and a lesser thickness o f  r l d e d  tu f f .  A t e s t  hole nc'ar the center o f  the plateau 
penetrated 283 m (930 ft) o f  B a d e l l e r  Tuff. '4' Nomelded tuffs I n  the O t G l i  Member and lower 
p a r t  of Tshirege Member make up 701 o f  the thickness, while I n  the upper part of the Tshirege Member 
moderately welded tu f fs  make up 20Z and welded tu f fs  the renalnlng 10%. Almost a l l .  of the Laboratory 
f a c i l i t i e s  a r e  s i ted  on the moderately uelded or welded ashflow. 
Topography and Sol ls  

a slope faces i s  an important ecologlcal influence o f  topography. South-facing slopes nonnally are 
wanner and d r le r  than north-facing slopes and thus can have an Important e f fec t  on the k ind and amount . 
o f  vegetation growing I n  an area. 

The Pa jar l to  Plateim occuples about 472 o f  the Los Alanos County land area (see fable 3.1.1-2 
and Figure 3.1.14). frun an elevation o f  2073 t o  2377 III (6800 t o  7800 ft) wi th  the Jemez.Mountalns 
occupying abcut 32% of  the land area above 2377 RI (7800 ft). The topography of Los Almos Is most 
frequently expressed 1.n terns of slope gradient or percent o f  slope.. Four s l o p  gradient classes, 
and the percent o f  the Lot Alamos land area represented by edCh,'are also preS8nted I n  Table 3.1.1-2. 
The 20% o r  greater slope class. canprislng about 542 of the County land area, occurs WtenSlVelY 
i n  the mcuntainaus regions o f  the County, I n  areas d t h  steep canyon sldeslopcs, and along the . 
Rio  Grande. Many por t io+ o f  the broad mesa tops and carlyon flaon have slope gradlents of 01-52.. 
More frequently, however, two or more slope gradient classes occur wi th in  an 14 km (3400 acres) 
area. f h l s  i s  roughly the slze o f  Uhlte Rock, W c h  has mostly 0%-52 s1opes, but also 52-101 and 
10%-20% slope classes. f o r  a m p l e .  

A n  intensive s o i l  survey of about 79% of  the 280 km2 of  Loa Almos~County including a l l  Of the 
LASL s l t e  w i th in  the county was completed by a j o i n t  USL-Sol1 Conservrtlon Service project. General 
and detai led descriptions were developed for each o f  61 sol1 mapping un l t s  including 1nfOnIIatlOn on 
s o i l  color,  texture, structure, consistency, c lay  fl lms, size d is t r ibut ions,  penneabil I t y  depth, . 
hydrologic properties, pores, pH, and so i l  horizon boundarles. Detailed maps d t  a scale of 
1 inch 

The rhyo l i te  and l a t f t e  rock fragments arc dark gray and hard, and rnqy 

The surface of the exposed tiff becomes "case hardened" 'as It Is exposed t o  the weather. This 

Jo ints  a r e  common I n  the t u f f  units, d lv id lng  the t u f f  I n to  I r regu la r  blocks. The j o i n t s  -re . 

Topography influences so i l  developnent and af fects  drainage, runoff, and eroslon. The d i rec t ion  

. .  
. 
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3-13A 1320 feet were prepared and are Included I n  the report. 
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TABLE 3.1.1-2 

ESTIMATED PERCENTAGE OF LOS A M O S  COUNTY LAND AREA 
I N  GIVEN ELEVATION CLASSES 

Elevation 
Class (m) 

1615 - 1768 

1768 - 1920 

1920 - 2073 

2073 - 2225 

2225 - 2377 

2377 - 2530 

2530 - 2602 

2682 - 2835 

2835 - 2987 

2987 - 3139 

Percent of 
County land area 

1.86 

2.89 

17.38 

27.88 

19.45 

9.63 1 

8.11 

6.13 

' 5.57 

1.10 

ESTIMATED PERCENTAGE OF LOS A W O S  COUNTY LAND AREA 
IN GIVEN SLOPE CUSSES. 

Slope Class 
(XI 

0 - 5  

5 - 10 

10 - 20 

over 20 

Percent of 
County land area 

19.89 

12.13 

14.40 

53.58 
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Figure 3.1.1-5. Topography of Los Alamos County 
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- Natural Resources 
The natural resources considered are sand and gravel, elax, pumlce, and tuff. 
Sand and gravel are used for  construction purposes as aggregate for  concrete, asphalt paving, 

and road base. The major deposlt now used occurs along the Rlo Grade, north o f  O t a d  Bridge, and Is 
recent alluvium fonned along the river. There Is a -11 sand and gravel operation a t  Totavl, i n  the 

Durlng the ear ly years of Project Y, loner member o f  the Puye Conglqerate (see Figure 3.1.1-6). 
much of the sand and gravels used were taken f ran th is deposlt. The land I s  owned by the San Ildefonso 
Pueblo. The gravel deposit Is about 50 ft. th i ck  and Is over ld ln by 20 t o  50 ft. o f  overburden. 

Sands and gravel have also been taken f ran terrace deposlts i n  Los Almos Canyon, from the f l oo rs  
o f  Pajar l to  and Hater Canyons, and fran f l u v i a l  outwafh near the Clanks of  the mountains. The terrace 
and wtwash deposits have now been exhausted; however, small sand and gravel deposlts may ex i s t  west o f  
t he  previously worked areds I n  Pajar l to  and Water Canyons. 

of DOE-controlled property. These clays were fonned I n  an ancient lake near the top o f  the Puye 
Conglanerate. The clays o f  cammcrclal qua l i t y  occur i n  two beds tha t  are about 20 and 27 ft thick. 

Pumice f ron the Lower Otowi Manber o f  the Bandelier Tuf f  i s  used p r lnc ipa l l y  as a natural, l l g h t  
weight, concrete aggregate. Canmerdal deposits of pumice are belng worked t o  the east and northeast 
o f  Los Alanos. Pumlce deposits o f  posslble camnerclal value l l e  adjacent or wlthln Lo, A l a o s  County. 
Guaje F la ts  has been estlmated t o  contain 5.4 x 10 m (7 x lo6 yd3)3'15 o f  extractable pumlce. 
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Two beds of c lay o f  connnerelal qua l i t y  occur on the land owned by San I ldefomo Pueblo j u s t  east 

6 3  
Another deposit, t o  the southeast, Is estlmated t o  contain about 5.8 x 10 6 3  m (7.5 x 10 6 yd 3 ). 3-15 

The moderately welded and welded u n i t s  o f  the Bandeller Tuff are Sultable as foundation rocks, 
s tmc tu ra l  bu i ld ing stone, o r m e n t a l  stone, o r  Insulat lng material . '-12 These un i t s  are widespread 
on the plateau. Volcanlc tuff has been used successfully by Zla Canpaw as the aggregate i n  sol\-cement 
sub-bases f o r  roads. 3-16 The cost o f  canent-treated tuff as subgrades compares favorably with the cost 
o f  water-stab11 Ized base course matcrlal. 
Sei smol ogy 

faul ts.  Adjustments that  resu l t  I n  selsnlc a c t l v l t y  are s t l l l  taking place along the f a u l t s  wi th ln  the 
depress 1 on. 

3.1 -1-6) '-14 The f a u l t s  const i tu te  zones o f  weakness i n  the earth') m i s t .  React ivr t lon or 
movement along the f a u l t s  could cause surface displacement. Laboratory f a c l l l t l e s  are not located 
across any known f a u l t  zones. I n  the v l c l n l t y  o f  Los Almos, the Pajar i to  Faul t  I s  downthrown t o  
the east with a maxlmum dlsplacement o f  120 m (390 ft); the Guaje Mountaln Faul t  Is darnthrown t o  the 
west wlth .a maxlmum dlsplacement of 16 m (52 ft); and the Hater Canyon Faul t  i s  darnthrown t o  the east 
with a maximum dlsplacement o f  9 m (30 ft). 

A study o f  seismic r i s k  i n  the Los Alanos area was made based on seismological and h i s to r l cd l  
records. 3017 The data f o r  a l l  shocks occurring wlthln 111 km (70 m l )  o f  Los Alanos Included: (1) 
histor' ical non-instrumented reports o f  earthquakes before 1962, and (2) records o f  Instrumented studlcs 
o f  shocks from 1962 t o  1972. Magnitudes were in fer red from the h i s to r i ca l  reports that, o f  necessity, 
re1 ated t o  ef fects  ( intensfty) .  

The Los Alamos area l i e s  w i th in  the Rlo Grande depression rrhlchuas fonned by a c a n p l a  series of 

The f a u l t s  trend no r t ksou th  I n  the Lor A l a o s  area, dlsplaclng the Bandeller Tuf f  (see F l g w e  

.. . 
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Figure 3.1.1-6. Natural Resources of Lo8 Alms County 
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The strongest earthquake t o  occur wi th in  the reglon o f  study during the 100-year perlod, 1872 t o  
1972, had a probable magnltude o f  5.5 on the Richter scale. Estimates o f  the strongest shock t o  occur 
i n  a 100-year period, based on extrapolatlon o f  the earthquake frequency-magnitude relat ion,  range fram 
3.9 t o  5.4. The study concludes that  the Los Alanos area I s  subject t o  an earthquake o f  magnltude 5.5 
once every 100 years somewhere w i th in  the Rlo Grande Depression fran Albuquerque northward about 200. km 
(130 m i ) .  

Another evaluatlon o f  s e l m i c  r l s k  I n  the Los Alamor area was made based on geologlc evidence. 
The studies o f  f a u l t  character ist ics ylelded a theoret lcal  In terpretat ion o f  l l k e l y  magnltude and 
frequency o f  shocks produced fran Nptu re  along f a u l t s  or I n  f a u l t  zones based on the length o f  the 
fault, o f f se t  or throw o f  the fault, and age of strat lgraphic un i t s  broken by the faults. The mrjor 
faul ts studied were the Pajarlto, Lor Alaos, Gu4c Mountain, and Water Canyon Faults. A l l  are north- 
south trending f a u l t s  breaking the upper Tshirege Member o f  the Bandeller Tuff. 

6 6.7 (range 5.9 t o  6.8-Richter) I n  the past 1.1 x 10 years. In  terns of selolalclty o f  the area, t h l s  
means tha t  magnitude-6.7 earthquakes occurred a t  approximately 8270-year intervals, or t ha t  magnltudt 
4.8 earthquakes occurred a t  100-year Intervals. 

5 earthquake per 100-yr, I n  good agreement with the seismologlcal study o f  h l s to r l ca l  records. 
The seismicity o f  t h l s  sectlon o f  the Rlo Grande Depression I s  less than that  of the Albuquerque- 
Socorro section (wi th  an estlmated maximum magnitude shock o f  6 I n  a 100- ear Interval)  and 
substant ia l ly  less than tha t  of an equivalent area I n  Southern Califonla. 

Another geologic and seismic study proposed two deslgn basis earthquakes for the opcratlon o f  
the new Plutonlum Processing Faci l l t ies .  This study approached the problem In  terms of e f fects  I n  
Los Alamos o f  earthquakes that  might occur I n  the region. The effects a n  ranlted on the modlfled- 
Mercal l i  scale o f  lntensl t lcs.  The ef fects  o f  an earthquake are dependent on the energy released 
by the earthquake (related t o  Rfchter IIIdgnltude) as well as distance and rock w t e r f a l  between the 
earthquake center and the locat lon where e f fec ts  are observed. Thus them I s  no single re la t l on  
between Richter magnltude and Mercal l i  Intensity. For the new Plutonium Processing Faci l l ty ,  the 
earthquakes comldered were an mOperatlng Base Earthquake' of I n tens i t y  VII, and horizontal g m n d  
motion acceleration of 1.7 n/s2 (5.5 ft/s2); and a 'Safe Shutdown Earthquake. of In tens i ty  VI11 
and an horizontal ground motion acceleratlon o f  3.2 m/s (10.6 f t / s  ). The response spectra 
for these two hypothetical events -re based on analyses o f  other earthquakes o f  s iml lar  lntensl ty,  
modified t o  fit the Los A l a o s  area geology. 

Graphic ev ideke of the r e a l t i v e l y  l o w  s e l r n i c l t y  I s  provlded by a number of plnMCleS 3 t o  18 In 
(10 t o  60 ft) high, t h a t  stand I n  Rendlja Canyon, j u s t  north o f  Los Alanos (see Flgure 3.1.1-7). 
These were eroded fran soft fonnatlons and capped with boulders two t o  f i v e  tlmes the d l m e t e r  o f  the 
supporting plnnaclc. These fonnatlons a m  unstable, and It I s  reasonable t o  thlnk t h a t  they m i l d  
topple under the influence o f  a i  slzable ground tranors. It has been e s t i m t d  t h a t  an 18 m (60 ft) 
pinnacle would require tens of thousands o f  years t o  develop with the eroslon ra te  nema1 i n  the major 
canyons o f  the area. 
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Calculations implled that  these faul ts produced 133 SeIsAlic events d t h  average local  magnltude o f  

The seismlcl ty o f  the Los A l a o s  region i s  estimated by the second wa lua t i on  t o  be one magnltude 
3-1 7 
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Figure 3.1.1-7 Plnnacle Formation in  Rendija Canyon 
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- Other Geological Hazards 

Jemez volcanic locus. Although the poss ib l l l t y  o f  a major rhyo l l t e  a s h f l m  and ashfal l  type o f  
erupt ion I s  remote, a smaller rhyo l l t e  empt lon could occur. The structural  dweloprnent and 
per iod i c i t y  of past eruptions indlcafe a very low probabi l i ty  o f  even the hailer w e n t  occurrlng 
wi th in  the next 1000 years. 

Landslides, except f o r  isolated rock f a l l t  fran the mesa rims, a r e  an unlikely.hazard a t  Lor 
Alamos because o f  the d y  cllmate, deep water table,'and the rock characteristics. Though Isolated 
rock falls occur f ran the canyon rims, the estlmated horizontal eroslon rates a t  the r l m  are small and 
indicate that  very l l t t l e  change I s  expected t o  occur I n  the topography o f  the area I n  the next few 
hundred years. 3-21 anega Nest and H-Site' i n    os Alanos Canyon have experienced some Isolated rock 
falls I n  the past wi th  no dmage. Recamnendations made by the 'JSGS t o  reduce the rockfal l  potent ia l  by 
implacement o f  rock catches and s tab l l i za t l on  have been carr ied out. 

Ground compaction caused by withdrawal of water frm the main aqulfer i s  not consldered t o  be a 
s lgn l f icant  geologic hazard. There has not been a s lgn l f lcant  lowering of tha water tab le except i n  
the v l c l n i t y  of the well field. The aqul fer  Is o f  s l l t y  sandstorm, sandstone and conglanerate and, as 
such, I s  not pa r t i cu la r l y  susceptible t o  compaction when water I s  wtthdrawn. 

The Rio Grande deprek ion has the potent ia l  for  future volcanic enrptlont, as does the donnant 

3-22 

3.1.2 Hydrology 
Hydrologic studies i n  the Los A l a o s  area were conducted by the US Geological Survey (USGS) 

from 1946 t o  1972 i n  conjunction wlth the developnent o f  ground water supplies for Lor Almos. The 
USGS also studted in teract ion of so l l d  and l i q u i d  waste disposal operations with the local hydrology. 
LASL began hydrologlc i nve r t l ga t l om I n  1969 I n  connectlon with various envlronnental progrms. The 
hydrology o f  the Jemez Mountains t o  the M s t  o f  Lor A l m s  has been Investigated by the Laboratory 
i n re1 a t l on  t o  devel opnent o f  the Fenton H i l l  Geothennal site. 

2 2 The Rio Grande, the master rtredm of  the region, dra lnr  mora than 37,000 km (14,000 m i  ) 
i n  northern New Mutlco and Colorado. The average dlscharge o f  the Rlo 6rande a t  the Maul Brldqa 
gaging s ta t i on  was a b u t  1 k W y r  (0.82 x lo6 acm-f t /yr)  f o r  the 1955 t o  1974 perlod. Dal ly  
suspended sediments dlscharged a t  the s ta t i on  for the period 1947-1974 ranged froa 2.7 x 10 kg 
( 3  tons) t o  3.4 x 10 kg (3.7 x 10 tons). 

Surface stream t r l bu ta r les  t o  the Rlo Grande w i th in  about 100 km (60 m i )  o f  Lor Alanos are the 
Chama. Callente, Santa Cruz, Nmbe, and Tewque Rivers t o  the north and east; t he  Jemez and Sari Antonlo 
Creeks t o  the west; and the Santa FB and Galisteo Rivers t o  the south (see Figure 3.1.2-1). 3-23 Flood 
control, i r r i ga t l on ,  and water supply r e s e n o l n  Include Ablquiu on the Chama Rlver, a n t a  CNZ on the 
Santa CNZ River, Two-mlle, Nlchols. and McClure on the Santa Fe River, Gallsteo on the Galisteo River, 

3 
8 5 

Jemez on the Jemez River, and Cochlti on the Rlo Granda. \ 
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Figure 3.1.2-1. Regional Surface Waters 
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' Cochl t l  i s  a new resewolr ,  rh l ch  began f i l l i n g  i n  1976. It i s  designed t o  provlde flood 
control, sediment retentlon, recreation, and f lshery developncnt. The dan I s  a 9 kin (5.5 m i )  long, 
e a r t h f i l l  dam located on the Rlo Grande about 30 km (19 m i )  southwest o f  0 t h  Brldge and about 
15 km (9 mi) from the southemost  point  o f  the LASL boundary. The 5 x 10 m (1200-acre) surface 
area permanent pool w i l l  extend upst rem sane 12 km (7.5 m i )  reaching a point  about 5 km (3 mi) frm 
the southermost point  o f  the LASL boundary, and w l l l  have a capaclty o f  nearly 62 x 10 m 
(50,000 acre-ft). The flood-control pool extends upstream t o  the O t o d  Bridge d t h  a t o t a l  volume 
o f  750 x 10 m (602,000 acre-ft). 

and released a t  safe rates. The sedlment trapping funct ion o f  the dan i s  expected t o  t rap a t  least  
90% o f  the sediments carr ied by the Rlo Grande. Approximately 6.2 x 10 m (5000 acre-ft) per 
year w l l l  be l o s t  t o  evaporation frm the permanent pool. The resewo l r  w i l l  provide for boating and 
fishing. A recreation-oriented convlunfty developnent I s  ta t lng place on Cochftl Pueblo land with 
landlease sales and housing developments underway. The u l t imate population I s  projected as about 

6 2  

6 . 3  

6 3  

Essent ia l ly  a l l  downstream f l o w  passes through the reservoir. Flood f lows are temporarily stored 

6 3  

~ o , o o o . ~ - ~ ~  
There are no m n i c i p a l  water supplies taken d l m t l y  f ran  the Rlo Grande downstream f ran  LASL I n  

New Mexico. I r r i g a t i o n  water Is taken frm the Rlo Grande darnstem f r a n  USL a t  numerous dlverslons 
s ta r t l ng  below Cochltl Dam. 

The qua l i t y  o f  surface uaters I n  the Upper Rlo Grande Basln i s  generally good. The bacter ia l  
and chemical qua l l t y  p f  a l l  streams, wi th  the exception o f  a reach o f  the Rlo Grande between Espaiiola 
and O t o w l  Bridge, i s  considerably be t te r  than tha t  required by the New Mexico State Water Quallty 
Control Canmlsslon stream standards. The poor qua l i t y  below EspaGla t o  Otowi Bridge Is at t r ibuted t o  
the population conen t rd t fon  i n  the Espa'hla Valley. 3-25 This reach i s  upst rem of Lot Alanos. 

I n  the Los A l a o s  area, t h e m  1s i n t e m l t t e n t  strean flat I n  c a w n s  cut  i n t o  the Pajar l to  
Plateau. Perennial f l o w  t o  the Rlo Grande occurs In  the Rlo de 10s F r i j o l e s  t o  the South o f  the 
Laboratory and the Santa Clara t o  the north. Springs between 2400 and 2700 m (7900 and 8900 ft) 
elevat lon on the slopes o f  the Slerra de 10s Valles supply base flat throughout the year t o  the upper 
reaches o f  Guaje, Los Alanos, Pajarlto, and Yater Canyons, and Canyon del Valle. These sprlngs 
discharge water perched I n  the Bandelier l u f f  and lschlcana Fonnation a t  rates fran 7 t o  530 Umln 
(2 t o  140 gal/mln). The volume of i l o w  fran the springs i s  I nsu f f i c i en t  t o  maintain surface flat 

w i t h i n  more than the western third of the canyons before It I s  depleted by evaporation, t rampirat ion,  
and i n f i l t r a t i o n  i n t o  the underlylng a l luv lm.  

Sixteen drainage areas, 4 t h  a t o t a l  area o f  212 km (52,500 acres), pass through o r  or ig inate 
w i th in  the Laboratory boundaries (see Flgurc 3.1.2-2). 3-26 S t rem f l o w  I n  these canyons .Is 
intennl t tent .  Runoff f r a n  heavy thunderstoms or  unusually heavy snomclt  w i l l  reach the Rlo Grande. 

2 Four Canyons--Pueblo, Los Almos, Pajarlto, and Waterc-have areas greater than 20 km (5,000 acres). 
2 2 Ancho Canyon has 17 km (4,200 acres), and a l l  the res t  have less than 10 km (2,500 acres). 

Theoretical f lood f rquency and maxlmunl dlscharge I n  t e n  o f  the well-defined channels o f  the slxteen 
3 3 drainage areas range f ran 1.1 m /s f o r  a two-year frequency t o  21 m /s f o r  a 50-year frequency. 

Flooding does not pose a problen I n  the Los Alanos area. 3-26 Hlghways a n  sanetimes c losk  f o r  an 
hour when f l ash  floods i n  canyons cross the pavement. Nearly a l l  camunity and Laboratory StruCtUreS 
are located on the mesa tops rrhlch d ra in  rap id ly  Into the deep carlyom. 

2 
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A 

Legend' - - Drainage divide --- Intermittent stream - Perennial stream 
.- Effluent stream - Faint of boundary discharge 

a) Theoretical esthtes (made for areas vith reasonably defined channels) using nomographic methods. ' 
A particular flow can be expected to be equalled or exceeded in the the period. 
the 2, 10, and 50 year events can be interpreted to have probabilities of occurrence in a given 
year of 0.5, 0.1. and 0.02, respectively. 
Mortandad Canyon ie the only major canyon for which no run-off is predicted, owl= to lack of a 
main channel in the lover portions. 

Alternatively, 

b) 
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Figure 3.1.2-2. Surface Drainage Areas Crossing or Originating on USL Site 
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Potential flood condltions a t  three technical areas located i n  canyons were e v a l u a h  t o  determine 
whether any special hazards could resu l t  frm damage t o  f a c l l l t i e s .  These evaluatlons also address the 
requirements o f  DOE regulatlons 10 CFR 1022 for f loodplain review i n  response t o  Executlve Order 11988, 
Floodplain Management. The evaluation was'carried Out I n  accord wlth the Flood Hazard Evaluation 
Guidelines for  Federal Executive Agenices prepared by the Unlted States Water Resources Councll I n  
response t o  Executlve Order 11296, Evaluatlon o f  Flood Hazard. The basic technlque u t l l l t e d  t o  
compute f lood frequency and maximum dlscharges was developed by the U.S.G.S. f o r  Mew Mexlco. 

Pajar i to  S i t e  i s  located I n  Pajar l to  Canyon below a dralnage area of 26 km (10 m i  ). The 
100-year storm (i.e., probabi l i ty  0.01 I n  any year) w l l l  r esu l t  I n  a dlscharge o f  31 m /s (1080 ft /s). 
The channel a t  the s i t e  i s  res t r i c ted  by a brldge whlch w i l l  carry 42 m3/s (1500 ft3/s). 

Omega S i te  and W-Site are located I n  Lor Alanos Canyon near the western edge o f  the Pajar l to  
Plateau. The two s i t es  are about 600 m (2000 ft) apart with a dralnage area o f  about 20.5 km 
(8mi2) above the sltes. The 100-year s t o m  would Produce a maxlrnrrm f l o w  of about 25 m3/s 
(870 f t3/s)  a t  the sltes. An extrapolatlon lndlcates a 500-year f lood (!.e., probabl l i ty  0.002 
i n  any year) would have peak f l o w  o f  about 37 m3/s (1290 ft3/s). 

3 

(5500 f t 3 / s )  while a r e s t r i c t i o n  a t  the entrance of the channel a t  Omega S i t e  w i l l  carry about 
46 m3/s (1600 ft3/s). Thus, the channels a t  both s l t e s  should carry the mxlmun f l o w  o f  25 m3/t 
(870 f t3/s)  produced by a 100-year stonn. I f  the channel should become clogged wlth debris, t he  
resu l t i ng  overflow would be carr ied by roadways o r  parklng l o t s  adjacent t o  the channel and would 
not cause damage t o  the structures I n  the area. 

Another f lood hazard consldered was fa i l u re  of the Lor Alma Canyon Resewolr located about 
3 km (1.9 m i )  west of TA-41 and TA-2. The dam I s  a concrete-core, rock and ear th- f l l led dam wlth 
a capacity o f  49 x 10 m (13 x 10 gal). The concrete spll lway w i l l  carry a f l o w  o f  16 m /I 

(580 f t 3 / s )  which I s  ample f o r  the estlmated f l o w  o f  12 m3/s (440 f t 3 / s )  produced by a 100-year 
storm. I f  the dam should f a i l ,  an evaluatlon was made wlth complete f a l l u r e  and dralnage over a 
45-minute period. Assuming f o r  the water fran the breached d m  t o  crest  w i th in  15 minutes a t  TA-41 
and TA-2 and recession of f l o w  f o r  30 mlnutes, t he  r e s t r l c t l o n  a t  TA-2 would carry 97% of the f low 
f o r  the 45-minute period. The other 3% would f lood the  parklng l o t  and roadway a t  the s i te,  causlng 
l i t t l e ,  i f  any, damage t o  the Structures. 

i n  response t o  Executive Order 11990, Protection of Wetlands, It 1s noted that  no areas apparently 
qual i fy ing as wetlands are documented on USGS maps o f  the area or i n  the recently completed sol1 
survey o f  Los Alamos County perfonned I n  cooptratlon wlth the Sol1 Consewation Sewlce. 

Sandia Canyons i n  su f f l c fen t  volume t o  saturate the a l l uv lun  and maintaln surface f l a t s  fo r  a feu 
tenths o f  a kilometer. Hortandad Canyon contalns a small perennial stream mafntalned f o r  about 1.5 km 
(0.9 mi) by ef f luents  from a LASL coollng tower and an Industrial-waste treatment plant. 

o f  saturation, I n  sedlments of the main aqul fer  o f  the Los Alamos area. 3-27s . 
o f  the occurrence o f  ground water t o  l l t h o l o g l c  un l t s  i s  shown on FIgure 3.1.2-3. 

3-26A 
2 2 

3 3 

2 

A box cu lver t  a t  W-Site extends under the parking l o t  and has a carrying capacity o f  156 m /I 

3 3  6 3 

Also i n  compliance with the requirement I n  the  DOE regulatlons 10 CFR 1022 for  wetlands review 

3-13A 

Sanitary sewage ef f luents  fra both the tawnslte'and the Laboratory are released Into Pueblo and 

Ground water (subsurface water) occurs as perched water I n  a l l u v l m  and basalts and, i n  the zone 
The relat ionship 
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Water from ra in fa l l  and snounelt i n f i l t r a t e s  the surface, providing moisture t o  the so i l  zone and 
supporting plant growth. This moisture does riot move more than a few meters i n t o  the tuff on the tops 
of the i e ~ a s . ~ - ~ ~  The tuff, as a resul t ,  has a l o w  moisture content (generally 6% by weight)--too l o w  
even fo r  most plants t o  extract water. 

flanks are made up o f  sand, gravels, cobbles, and boulders derived fra the Tschicaa Fonnation and 

Bandelier l u f f .  Drainage heading on the plateau contains only sands, gravels, and cobbles derived fran 
the Bandelier l u f f .  The alluvium i s  qu i te  permeable, a l lou ing rapid i n f f l t r a t i o n  o f  r a i n f a l l  and 
streamflow. The alluvium generally over l ies the less permeable tu f f .  Yater i n f i l t r a t e s  downward i n  
the alluvium u n t f l  i t s  movenent I s  held back by the tuff. Thfs resul ts  fn the build-up o f  a g m n d  
water perched w i th in  the a1 luvium. 3-29 The perched water moves darn gradient I n  the a l luv lun a t  a ra te 
f ran 1 t o  20 m/day ( 3  t o  60 ft/day). Hydraulic conductivity o f  the alluvium ranges f ran 141 m/day f o r  
a sand aqui fer  t o  50 m/day f o r  a silty-sand a q ~ I f e r . ~ - ~ ~  

t ranspi ra t ion through 'plants and i n f i l t r a t i o n  i n t o  underlying tuff. Vegetation I s  lush where surface 
o r  perched water i n  the alluvium 1s present. Water moving fra the a l l u v i m  i n t o  the volcanic debris 

i n  the lower reach o f  Pueblo Canyon and the mid-reach of Los Alamos Canyon recharges a local  body o f  
perched water w i th in  the basal t ic  rock of Chlno Mesa. Water fran t h i s  perched aquifer discharges a t  

the base o f  the basalt i n  Los Alanos Canyon west of the Rlo Grande. Transit time i n  the aqui fer  i s  
about 3.8 m/day with a hydraulic conductivity o f  114 mjday. 

Perched water i s  not found i n  the tuff, volcanic sediments, o r  basalts above the main aquifer i n  
the central and western portions of the plateau. Test holes i n  these areas penetrated numerous rock 
u n i t s  that  had the potent ia l  of perching water above the main aquifer. The absence o f  water i n  these 
t e s t  holes indicates tha t  the i n f i l t r a t i o n  o f  surface water through the alluvium and the tuf f  i s  
l imi ted. Age dating of  water f ran the main aquifer fur ther  supports the inference o f  ins ign i f icant  
i n f i l t r a t i o n  o f  surface water through the alluvium and t u f f  t o  the main aquifer. Additional de ta i l s  
on i n f i l t r a t i o n  o f  a l l u v i a l  water I n  waste dfscharge areas f s  provfded fn the discussion on the 

enviromental f a t e  o f  ef f luent release, 4.1.1. 

en t i re  plateau and R l o  Grande valley. The l o r a r  par t  o f  the Puye Conglanerate as w e l l  as the Tesuque 
Fornation are w i th in  the main aqui fer  beneath the central and western portions o f  the plateau. 
The depths t o  water below the mesa tops range fran about 360 m (1200 ft) along the western margin o f  
the plateau to  abaut 180 m (600 ft) along the eastern par t  o f  the plateau. The thickness o f  potable 
water i n  the aquifer i s  estimated t o  be a t  least  1200 m (3900 ft). 3-32A The hydraul i c  gradient o f  
the aqui fer  averages about 11 m/km (60 f t j m i )  w i th in  the Puye Conglaerate, but increases t o  about 
20 m/km (100 f t / m i )  along the eastern edge o f  the plateau as the water I n  the aquifer enters the less 

permeable sediments of  the Tesuque Formation (see Figure 3.1.24). The average movenent ra te w i th in  
the aqul fer  I s  about 0.3 mlday (1 ft/day) toward the Rio Grande.3-33 

3-21 

Two types o f  alluvium have developed I n  the stream channel. Drainage areas heading on the mountain 

As water perched i n  the alluvium moves down the gradient, It i s  l o s t  by evaporatlon and 

3-31 

The main aqui fer  i n  the Lor Alanos area i s  located w i th in  the Tesuque Forination beneath the 

3-32 
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The hydraulic conductivity and transmissivity I s  d i f ferent  f o r  various rock units within the main 
aquifer. Aquifer tests i n  wells penetrating the Puye Conglomerate indicated hydraulic conducfivlt ies 
ranging fran less than 1 m/day t o  13 m/day. Tests i n  a w e l l  penetrating the fschicoma Fonnation 
indicated a hydraulic conductivity less than l-mjday. 391 Supply wells i n  the Lor Alamos F ie ld  
penetrating sediments o f  the Tesuque F o m t i o n  have an average transmissivity'of 198 m /day, with an 
average hydraulic conductivity o f  less than 1 mjday. The wells I n  the Guaje Field, which penetrates. 
basalts interbedded with sediments i n  the Tesuque Fonnation, have an average transmissivity of about 

3-27 Supply wells I n  the 186 m /day, w i th  an average hydraulic conductivity o f  about I m/day. 
Pajar i to  well F ie ld  penetrated basalts interbedded with sediments i n  the Puye Conglomerate and 
the Tesuque Formation. The transmissivit ies ranged f ran 500 t o  4000 m /day, with hydraulic 
conductivit ies ranging f ran  about 1 t o  200 mjday, 3-34n3*35 The aquifer I s  under water table 
conditions i n  the western portion o f  the plateau. Along the eastern margins the aquifer i s  artesian; 
that  is ,  the water level i n  a w e l l  penetrating the aquifer W i l l  r i s e  above the top o f  the saturated 
water-beari ng mated a1 . 
Caldera. The saturated sediments and volcanics i n  the basin are highly penneable and recharge the main 
aquifer i n  sediments of the Tesuque Formation and Puye Congloncrate. 3-36 Minor amounts of recharge 
may occur i n  the deep canyons containing perennial streams on the flanks o f  the mountains. 

The movement o f  water i n  the main aquifer i s  eastward toward the Rio Grade, where a part i s  
discharged through springs and seeps in to  the river. It i s  estimated that the 18.4 km (11.5 m i )  
reach through White Rock Canyon below Otwl Bridge receives a discharge fran the aquifer of 5.3 t o  6.8 
x l o6  m3 (4,3000 t o  5,500 acre-ft) annually. 

2 

2 

2 

The major recharge area f o r  the deep aquifer i s  I n  the intennounfain basins fonned by the Valles 
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3.1.3 Meteorology 

in )  i s  accounted for by wann-season orographic convective r a i n  shawcrs and winter migratory stonns. 
Seventy-five percent of the annual t o t a l  f a l l s  between May and October, primari ly as thunderstorms (see 
Figure 3.1.3-1). 3-38 Peak showcr a c t i v i t y  I s  I n  August, ahen one day i n  four w i l l  have a t  least 2.5 imn 
(0.1 i n )  o f  r a i n  accumulation and some r a i n  i s  observed on hal f  of the days. The annual average of 62 
thunderstorm-days per year makes t h i s  area equivalent t o  the Gulf Coast states i n  thundershower occurrence. 
The showers tend t o  develop i n  early afternoon, with a secondary maximum about 1800 MST. They are 
accompanied by l ightning, gusty surface winds (10-20 m/s), and occasional hail. Tornadoes have not 
been observed i n  t h i s  area. 

Winter prec ip i ta t ion f a l l s  primari ly as snow with annual accumulations o f  about 1.3 m (4.3 ft) .  
The r a t i o  of l i q u i d  water content t o  snw depth varies between 0.10 and 0.U5, the l a t t e r  occurring i n  
cold conditions and higher altitudes. 

Distr ibutions o f  hourly and dai ly  r a i n f a l l  accumulations observed by a recording rainjsnar gauge 
during a one-year period (1974) are shown I n  Figure 3.1.3-3. 3-26 The distr ibutions a r e  highly skewed 
toward low rates, with a median hourly accumulation o f  0.75 mn (.03 i n )  and a range o f  0.25 t o  13.5 mn 
(0.1 t o  0.5 in). Daily accumulations ranged from 0.25 t o  50 mn (.01 t o  2.0 in), with a median value of 
1.75 m i  (.01 in). There were 80 days with measurable precipitat ion i n  the analyzed record. 

Las Alamos has a semfarid continental mountain climate. The annual precipitat ion o f  46 an (18 
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U S L  
Total. 

Month (om) 

June 11.9 

July 83.3 
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Statiolu 
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57 

63 

59 

64 

54 

Ne orork 
m8n 

A!& 
13.7 ' 
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55.9 . 
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Staadard 
Devl8cim 
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5.9 
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0.42 
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0.36 

%ea collected at the U S L  rtaorologiul towar. 

Figure 3.1.3-3. Rain4auga Netvork Data for 1973 
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To determlne patterns of r a l n f a l l ,  and t o  ald i n  estimation o f  surface run-off and s o i l  molsture 
movement i n  the drainage basins around Lot Alanos, 72 r a i n  gauges a r e  d ls t r lbuted as widely as posslble 
throughout the county. A record of d a l l y  observatlons a t  each s l t e  was compiled fran June through 
October, 1973. This perlod was chosen t o  i l l u s t r a t e  the v a r l a b l l l t y  o f  sumnertlme prec ip i ta t ion i n  the 
LASL area. Figure 3.1.3-13-26 l i s t s  some gross s t a t l s t l c s  f o r  the monthly t o t a l s  o f  the network, 
g iv ing some indlcat lons o f  the spat la l  v a r l & l l l t y  o f  monthly prec lp l ta t lon totals. 

means. However, the var ia t ion o f  r a l n f a l l  across the network i s  qui te large. The coe f f l c l en t  o f  
va r ia t i on  ( the r a t l o  o f  the standard devlat lon t o  the mean) I s  between 0.18 and 0.42. The largest 
var iat ions were I n  June and October when much o f  the r a i n f a l l  cane from a feu major thundcrstonns. 

It i s  also pert inent t o  l d c n t l f y  consistent aspects of the prec lp l ta t lon patterns. Flgure 3.1.3-4 
shows the isohyets o f  the June-through-October r a l n  I n  1973. The net gradlent para l le l  t o  the te r ra ln  
slope i s  2-3 Wkm, and one or more lobes o f  p rec lp l t a t i on  maxima are orlented along the t e r r a l n  
gradient. Two primary thunderstorm tracks help t o  explaln the patterns o f  Flgure 3.1.3-4. 
common track was the west-t*east movenent o f  convective c e l l s  or lg lnat ing I n  the Jemez Auntalns. A t  
an elevat ion of 3,430 m (11,254 ft), Redondo Peak I s  a most probable s l t e  o f  c e l l  fonnatlon, and could 
explain a west-to-east oriented r a l n f a l l  muimun. Such convectlvc c e l l s  dlmlnishad as they traveled 
eastward. The second track led up the Rlo Grade va l ley frm the south, occurred f a r  less frequently, 
but often accounted for  very heavy ralnr.  R c c l p l t a t l o n  dlmlnlshed t o  the west away frm the center of 
the t ract .  The rain-gauge network I s  evidently s l t w t e d  near the edge o f  these stonnr. It m u s t  be 
stressed that  the coneluslons d r a w  fran one season's r a l n f a l l  data are tentat lve and only suggestive 
o f  possible mechanisms. 

extreme recorded o f  35OC (95%). A large diurnal var la t lon keeps nocturnal tmperaturer i n  the 
12OC t o  l5OC (54': to 59%) range. Ulnter tcmperaturer 8re t y p l c a l l y  i n  the range fran -lO°C 
t o  SoC (14'F t o  41°F), with the extreme recorded o f  -28OC (-18'F). Many winter days are 
c lear w t h  l i g h t  winds, and strong solar rad iat ion makes condltions'qulte comfortable even h e n  a i r  
temperatures are cold. The annual t o t a l  of heatlng degree days (Celsius) I s  3500, with Janwry 
accounting f o r  over 610 u h l l e  Ju l y  and August average zero degree days. FIgure 3.1.3-2338 presents ' 

relevant temperature parmeterr  on a monthly barls. 

observations o f  d a i l y  Insolation, an annual observed value o f  about t r ro l th i rds the potent la l  inso lat lon 
i s  obtained. The reduction I s  due t o  cloudlness, implying tha t  approxlmately one-thlrd of the dayl ight  
hours i n  one year were af fected by cloudlness. The most cloud-free month (January) had 85% o f  potent la l  
inso lat ion rrhl le the mlnimun (July) had 55%. 

and February. 
cycle. The sunmer months have nocturnal maxlma o f  8ox and minima o f  302, r rh l le  the d r l e s t  time, sprlng, 
has a diurnal range f ran 15%-50%. 
basis. 

Prec lp i ta t lon to ta l s  fran the U S L  meteorologlcal tower are f a l r l y  representatlve o f  the spatial 
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The mom 

SJmners are cool and pleasant. Maxlmun tmperatures are generally below 32OC (90°F), with the 

* 

LASL performed an a n a l s l s  o f  o n  year's solar r d l a t l o n .  339 By crt lmat lng an envelope t o  the 

Average r e l a t l v e  hunldl ty I s  402, ranglng fran 302 I n  May and June to above 50% I n  July, January, 
The diurnal  var ia t ion I s  very large and bas lca l ly  Inverted t o  the dlurnal t m p r a t u r e  

Figure 3.1.3-2 shom the average re la t i ve 'hun ld l t y  on a monthly 
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Major spatial varlat lon of surface winds I n  Los Almos Is caused by the unusual terraln. Under 
moderate and strong atJIIOSPhcrk pressure gradlents, f l a w  Is channeled by the ter ra ln  features o f  the 
area, while under weak gradlent flow, a d l$ t lnc t  diurnal slope w l r d  cycle exists. The Interaction o f  
these two danalns glves rlse t o  a westerly f l o w  predanlnance on the bestern part o f  the Laboratory s i t e  
and a southerly cmponent at the east end of the mesas. A t  most si tes rearccalm condltlons ex ls t  
1OZ-15X of the.time; 80% o f  the wind speeds are less than 3 m/sec (10 Wsec), and less than 1% of the 
time 10-minutclaveraged wlnds a r e  greater than 16 m/sec (52 ft/sec). The nocturnal perlod, frm 2000 
t o  0800 HST, i s  repraentatlve of stable thennal strat l f lcat lon. The nighttime wlnds show the greatest 
incidence of calm condltions, 8.22 of the to ta l  hours o f  record. During the period of Insolation, 
0800 t o  1600 MST, the a l r  I s  generally unstable, and 1600 t o  2000 MST Is a t rans i t ion period durlng 
which the s ta t l s t l cs  are stro&y affected by. transient processes 'associated wlth sunset (see 
F i  gure 3.1.3-5) . 
single s l t e  or t o  assume that transport follows s t r r lgh t  paths. Several sources o f  data show that 
transport winds vary s lgn l f lcant ly  over the area. Oneyear records of  sinultanaars hourly winds a t  
three sites, the maln technlcal area and two sltes near the ends o f  mesas, cwerlng the period May 1971 
t o  April 1972 have been processed to detemlne spatial dlfferences I n  the wind f i e l d  (see Figure 
3.1.3-6). For a l l  speeds, the winds a t  the maln technical area are dmlnated by northwest f l o w  ( f l o w  
fran the northwest). This suggests a damslope dralnage to account f o r  the l l g h t  winds. The wlnd 
roses calculated fo r  the two s l tes at the ends o f  mesas shori a d is t inc t  southerly oulaun. 

Day t h e  winds I n  the main technlcal area are more unlfonnly d l s t r i b u t d  I n  dlractlon than those 
a t  nlght and have a weak northst-southeast axis and secondary maxima I n  the southerly a d  northeasterly 
directions. Agaln, wlnds greater than 9 m/sec (30Ct/scc) are p rdmlnant ly  fran the northwest. The 
t rans l t ion perlod also reflected the whsterly danlnance wlth a northweStWly maxi- occurrence. 
Previous studles have shown that the mak best - to-nor thst  dralnage fl# has the l m e s t  leyels of 
turbulence and therefore results I n  the poorest dlspenlon o f  stack f ? m l S S l 0 1 ~ 0  

the three sites exceeded 90 degrees. This occurred 202 of the time, p r i m r i l y  wlth wind speeds o f  less 
than 2 m/sec (7ft/sec). These data suggest that the dralnage flat, rrhlch i s  quite w e l l  organized I n  
the western port lon o f  the Laboratory closer to the demez ~ n t a i n s ,  weakens and glves way to a SOUthetly 
f l o w  created by a i r  channcllng through the Rlo Grande depression a t  the eastern end o f  the Laboratory 

. 
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The te r ra in  conflguratlon a t  Los Almos makes It Inadvisable t o  extrapolate the wlnd rose frm a 

. 

One s ta t i s t i c  of l n t e k s t  Is the f ract lon o f  the hours d e n  the wlnd direct ion dlfference betwcen 

0 

s i t e .  

elevation above ground, temperature) te r ra ln  factors (roughness, slope, vegetatlve ewer, solar 
heating) , and meteorological f a c t o n  (Wind speed and dlrectlon, temperature s t ra t i f lcat lon,  turbulence 
energy). There Is conslderable interdependency mnong a l l  of the factors l i s ted  and mlpr of  the 
a v a i l  able fonnul ae f o r  estlnatlng atmospheric dlspersion rapresent attempts a t  genetallzing the 
i nter-re1 atlonshlps. 

Atmospheric d l f fus lon depends on three primary considerations; source factors (slw, duration, 
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P A J A R I T O  

P L A T E A U  

Figure 3.1.3-6. Wind Roses at Three S i t e s  Shoving Spatial  Variation 
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The appl icat ion of the meteorological parmeters depends on modeling assumptions ty ing them t o  the 
di f fusion coefficients. Several methods of selecting the d i f fus ion coef f ic ients  are available depending' 
on available input data. Important factors include expressions such as power laws i n  downwind distance, 
tables, and graphs of  the parameters. 3-41n 3-42 Suitably selected relationships consldering these 
various factors have been used i n  estimating consequences o f  possible accidents i n  Section 4.2. 

o f - the  concentration pattern toward the southeast, or para l le l  t o  the canyons. This feature suggests 
an important r o l e  o f  drainage winds I n  transportlng ef f luents  released I n  the western por t ion of the 
laboratory sfte. Stable thermal s t r a t l f l c a t f o n  l s ' a n  Integral  feature of the dralnage dnds, as I s  a 
reduced level  o f  turbulence. Therefore, these flows, representing about 10% o f  nlghttlme hours, have 
the poorest capacity f o r  d l l u t i o n  o f  released material. The stable temperature s t r a t i f i c a t l o n  i n h i b i t s  
ve r t i ca l  mixing, and horizontal mixing i s  constrained by the presence o f  the canyon walls. For purposes 
o f  estimation, the d i l u t i o n  beyond t ravel  d l s t a a e s  o f  a few kilometers may be neglected. Hence, f o r  
drainage w i th in  canyons..that open i n t o  populated areas, the ef fect ive distance f ran  release point  t o  
receptor i s  severely reduced. I n  part icular,  s i t es  tha t  have a drainage wind canponent I n t o  Pajar i to  
Canyon can produce abnonnally high concentratlons o f  e f f luents  I n  Uhl te Rock. Worst case concentratfonr 
i n  White Rock, 10 km (6 m i )  dlstant, w i l l  be equlvalent t o  wont case e s t l w t e s  I n  the western resldentfal  
area or the maln T m r l t e ,  located a t  dlstances o f  only 2-3 km (1-2 m i )  frpn the central Laboratow 
areas. However, the Uhl te Rock exposures are not l i k e l y  t o  grossly exceed those o f  other population 
centers, and condltions o f  deposition on vegetative surfaces dll operate t o  reduce population hazard. 
In.genera1, t he  upper p o r t i m s  o f  Pajar i to  Canyon are -11 forested, and a shallow plume, trapped i n  a 
canyon bottom, w i l l  tend t o  be scoured by the vegetation. This self-cleaning concept I s  not l l k e l y  t o  
be va l i d  f o r  s i t es  located further down the earlyon. Further study o f  drainage winds I s  needed f o r  a 
quant i ta t ive inclusion o f  the deportion processes. However, prel  iminaty estimates suggest t ha t  a two- 
orders-of-magnitude reduction I n  exposure i n  White Rock due t o  deposition I n  route may be reasonable. 

Another complicated transport process relevant t o  p6tent la l  dispersion o f  materials fram s l tes  
located i n  the bottom o f  canyons has been Identff led. Two mechanlms have been documented that  can 
lead t o  an exchange o f  a i r  betmen canyon and.nesa tops. fhe flat i s  convective mlxlng i n  an unstably 
s t r a t i f i e d  atmosphere. Thls  i s  bas ica l ly  a d a y t l m  phememn, probably most prevalent In the warn 
season. The second mechanism occurs under a l l .  s t a b l l l t i e s  d e n  the cross-canyon wind exceeds 2 d s e c  
(6.6 ft/sec). There I s  a separated f l a w  g lv lng r f s e  t o  a major rol l  eddy as shown i n  Figure 3.1.3-7. 
This means that  there are many circumstances under which material could be readi ly  transported f ran the 
canyon bottom t o  the mesa top. 

i n  various parts o f  the rrorld. There i s  a sharp decl ine I n  frequency and fn tens l ty  between the Central 
Plains o f  the U S . ,  where tornadoes are frequent and .severe, and the Rocky Mountains, where they seldan 
occur and are generally weak. 

As would be expected fran the wind roses shown I n  Figure 3.1.3-5, there i s  a d i s t i n c t  or ientat ion 

There i s  s ign i f icant  va r ip t l on  I n  both f rquency and maximum wind speed ( i n t e m l t y )  o f  tornadoes 

c 
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'Canyon bottom 

Figure 3.1.3-7. Major,Roll Eddy Between Canyon Bottom and Mesa Top,  
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An investigation in to  the l ikelihood and nature o f  a tornado i n  the Los Alanos area was conducted 
3-43 t o  detennine the maximun intensity tornado f o r  whlch structures a t  Los Alaos should be deslgned. 

Intenslt ies of the 235 tornadoes reported i n  New Mexlco and southern Colorado ( t o  39' north latltude) 
fran 1950 through 1971 were studied. Both frequency and intensity a r e  found t o  decrease very rapidly 
with increasing elevation and elevatlon range. Furthermore. a study made o f  annual and diurnal 
variations i n  tornado occurremes I n  connection with meteorological characteristics of the atmosphere. 
indlcated that tornadoes i n  mountainous regions are spawned fran premature thunderstoms and develop - 
ear l ie r  i n  the day than i n  plains regions. These midday tornadoes are conslderably weaker than the 
midwestern evening storms. 

record for the 1' quadrangle centered on Los Alanos; these -re to  the east and a t  lawer elevatlons. 
The study concluded that 113-157 mph tornadoes are very unlikely, and that there Is no posslb l l l ty  o f  
158-206 rnph tornadoes a t  Lor Alanos; it deflned the maxlmun intensity tornado fo r  whlch structures a t  
Los Alanos should be designed (see Table 3.1.3-1)- 344 The Laboratory i s  presently uslng these 
c r i t e r i a  fo r  i t s  deslgn basls tornado on bulldings o f  a c r l t i c a l  nature. 

Lightning i s  common i n  the v l c ln i t y  o f  the Pajarito Plateau. Local cllmatolagical records 
indicate an average o f  62 thunderstorm days per year--defined as a day on rhich thrnder I s  heard. 
Lightning protection i s  an Important conslderatlon applied to  each f a c l l l t y  a t  USL. I n  most cases 
the protection i s  that prescribed i n  the National F l re  Codes. 345m 3-46 I n  bulldlngs of higher rlsk, 
the more stringent rqquirements o f  Army Regulatlom are follawcd. 347 There has been one death i n  
Los A1 a o s  d i rec t l y  caused by 1 Ightnlng. 

No tornadoes have been observed i n  Los Alanos County. Only two Yere recorded In  60 years of 

3.1.4 Ecology 

(5000 ft) elevational gradlent fran the Rlo Grande on the east t o  the Jemez Ibuntains 20 ks (12 m i )  
t o  the west, and t o  the many canyons rrlth abrupt surface slope changes that dlssect the area (see 
Figures 3.1.4-1 and 3.1.1-8). Six maJor vegetative canplexes or camnrrnlty types are found I n  
Los A1 a o s  County. These are junlper-grass1 and, pillon-juniper, ponderosa plne, mixed conlfer, 
spruce-fir, and srrbalplne grassland (see Flgure 3.1.44). The juniper-grassland I s  found along 
the Rio Grande on the eastern border of the plateau and extends upward on the south-facing sldes of 
canyOns, a t  1700-1900 m (5600-6200 ft). Ihe plfiotbjuniper generally i n  the 1900-2100 m (6200-6900 f t )  
elevation range, includes large portlons of the mesa tops and north-faclng slopes a t  the lower 
elevations. Ponderosa plne I s  found i n  the =stern portion o f  the plateau i n  the 2100-2300 m 
(6900-7500 ft) elevation range. These three are the pedaninant camrnity types, each occupying 
about one-thlrd of the USL resewation. The mixed conifer a t  the 230012900 m (7500-9500 ft) 
elevation, interfaces wlth the ponderosa pine i n  the deeper canyons and north slopes and extends 
t o  the nest fram the hlgher mesas on the slopes of the Jemez Ibuntains. The subalpine grasslands 
a r e  mixed with the spruce flr c m u n l t i e s  a t  higher elevations o f  2900-3200 m (9500-10,500 f t ) .  

The d ivers i ty  of ecosystems i n  the Los Alanos area i s  due p r t l y  t o  the drmat lc  lW0 m 
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TABLE 3.1 .3-1 

TORNADO DESIGN CRITERIA FOR LOS ALAMOS 

(200 mph) * 

(170 mph) 

( 30 mph) 

Maximum t o t a l  
w i  ndspeed 

90 mls 

76 m l s  

13 mls 

30 m 

Rotational 
w i  ndspeed 

Trans l a t i  onal 
speed 

Radius of c i  r c l  e 
of maximum ro- 
t a  ti ona 1 w i  nd 

(100 ft) 

0 
(.75 ps i )  5200 Pa Maximum 

pressure drop 
a t  center 

(.33 psi/s) 2275 Pals Maximum r a t e  
of pressure 
change 
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Figure 3.1.4-1. Aerial View o f  .Pa jar i t0  Plateau Looking East 
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 LIMITED PUBLIC ACCESS AREA 

Figure 3.1.4-2. Overstory Vegetation at LASL 
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The prwnounced east-west canyon and mesa orientation, wi th  accompanying differences i n  soi ls,  
moisture, and solar radiation, produces an inter locking f inger  ef fect ,  resul t ing i n  many ecotones, or 
t rans i t ional  overlaps o f  p lant and animal communities w i th in  small areas (see Figure 3.1.4-2). 

Detailed studies were started i n  mid-1972 t o  characterize the plant and animal resources o f  the 
LASL environs by inventories o f  the densities and d is t r ibut ions o f  fauna and f lora,  descriptions o f  the 
physical components such as so i l s  and seasonal weather patterns, and determinations o f  the ecological 
re lat ionships such as food'chains and nebs. 

The resul ts  o f  these studies serve as the basis f o r  much of the material t ha t  follows. However, 
i t  must be recognized tha t  the ex is t ing data base on p lant  and animal resources i n  the LASL environs i s  
current ly  l i m i t e d  i n  de ta i l  and scope. Quant i tat ive data are available f o r  only a few selected b i o t i c  
components. pr imar i ly  i n  the radioecological study areas. Successively less de ta i l  i s  available from 
the general Laboratory area, and f o r  several major p lant  and anSmal groups, data are campletely lacking. 
Examples o f  species h e r e  infonnational deficiencies ex i s t  include bear, mountain l ion,  coyote, fox, 
bats. frogs, mosses, and mushrooms. 
Flora and Fauna 

predominating a t  elevations above 2100 m (6,900 ft), whi le piiion pine and one-seeded juniper are most 
abundant a t  the lower elevations 3-26 (see Figure 3.1.4-3). 

o f  the area i n  general i s  sparse, although ce r ta in  locat ions (e.9.. canyon bottoms, some south slopes, 
and some mesa tops) harbor a wide var ie ty  o f  shrubs, grasses, and forbs. The combination o f  a dense 
overstory and understory i n  the canyon bottoms, along wi th  avai lable f ree water, prwfdes excellent 
habi ta t  f o r  w i l d l i f e ,  pa r t i cu la r l y  i n  the res t r i c ted  areas o f  governnent property. 

Almost 350 indiv idual  p lant  species have been tentat ive ly  Ident i f ied i n  the general LASL area as 
l i s t e d  i n  Appendix A. Greater species d i ve rs i t y  i n  higher plants other than grasses occurs a t  higher 
elevations (see Table 3.1.4-1). A maximum o f  18 taxonomic fami l ies and 28 norcgrass specles were 
recorded i n  the subalpine grassland. Members o f  the composite and grass fami l ies occur wl th  the 
highest frequency and canprise the highest percentage o f  the ground.cover a t  a l l  the elevational 
s i tes.  Total ground cover reaches a maximum of 100% a t  the higher elevations ().e. the subalpine 
grassland) and decreases steadi ly t o  a minimum o f  less than 152 i n  the juniper-grassland canmunity 
along the Rio Grande. 

nature. Species l i s t s  have been cunpfled from f i e l d  observations and published data, although i n  some 
cases species occurrence has not been verif ied. 
species occurring i n  Los Alamos County i s  presented i n  Appendices B, C, and 0. 

3-48 

--- 
Coniferous trees are the daminant vegetation i n  the county, with ponderosa pine and Oouglas-fir 

The vegetative understory i s  t ha t  vegetation growing under the duninant trees. The understory 

3-49 

I n f o n a t i o n  concerning faunal resources i n  the Los Almos environs I s  large ly  qua l i t a t i ve  i n  

A compilation o f  ex is t ing information on faunal 
3-49 
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TABLE 3.1.4-1 

FLORA DISTRIBUTION BY COMMUNITY TYPE ALONG AN ELEVATIONAL GRADIENT 

. .  
Overs tory Veg e t a t  i on Elevation 

Type (m ) I 
Approximate 

I 
I 
I 
I 
I 
I 
I 
I 

2900 
I 

Spruce-Fir 

Subal p i  ne Grassland 2900 

Mixed Conifer .2300 

Ponderosa P i  ne 21 00 

Pinon-Juniper 1900 

Juniper-Grassland 1700 

-~ ~ 

a)Grass species not included i n  tabulation 

Number of 
Fami 1 i c t  

18 

10 

9 

12 

8 

8 

Number of 
Speci esa 

28 

24 

22 

25 

17 

11 

I .- 
I 
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Invertebrates play a po ten t i a l l y  s ign i f i can t  r o l e  I n  the cycl lng o f  materials and energy I n  natural 
systems. Studles were begun at  LASL i n  1975 t o  characterize ground dwelling and nomadic Invertebrate 
species canposition and trophic leve l  re lat iomhlps.  A minlmnn of 350 specles were i den t i f i ed  f ran  
p i t f a l l  sampling i n  the canyon l i q u i d  waste receiving areas. Invertebrate t rophic leve l  re lat ionshlps 
are being studfed, but resul ts  are not canplete. The major consumer groups, such as herbivores and 
carnivores, appear t o  be w e l l  represented. However, present data Indlcate that  carnivores are present 
i n  greater numbers than expected, possibly because o f  sampling blases and the problem o f  assigning a 
t rophic level  t o  omnivores. The canyons t h a t  receive l i q u i d  ef f luents  support a greater d l ve rs l t y  o f  
invertebrate species than occur on a nearby mesa top and I n  a dry canyon. 

densities, movement patterns, and food habits. These studles resulted i n  the i d e n t i f i c a t i o n  o f  17 
species representing s i x  taxonomic fami l ies tha t  occur I n  the LAU area. The deer mouse (Peromyscus 
maniculatus) i s  apparently the most widely d ls t r lbuted m a l l  mammal, since It was encountered I n  a l l  
overstory vegetation types throughout the LASL environs (see Flgure 3.1.4-4). Additionally, the least  
chipmunk (Eutamlas minims) and woodrats (Neotaa spp.) occur i n  most o f  the vegetation types. Gapper's 
redbacked vole (Clethrionomys aapperi) was found w i th in  fir-aspen-spruce forests. The montane vole 
(Microtus montanus) predoninately lnhabl ts meadows i n  mountaln forests. The meadow vole &. pennsvlvanlcus) 
was l lm i ted  t o  grass-sedge camnunitles I n  the canyon study areas rrhich have cont lnuws watercflow. 
Shrews (Sorex spp.) were'also associated d t h  canyon areas where water was available, or mesic s i t es  
w i th in  the forest. The p l b n  mwse e. t r v e l )  was associated with p ibn - jun lpe r  vegetatlon. The 
western harvest mouse Reithrodont 

3-50, 3-51 

Small mammal studies have i n i t i a l l y  detennlned species canposltlon, d iversi ty,  and Indlcat lons o f  

s meaalotls) was found I n  the carlyon s i t es  havlnq dense stands o f  
grasses and forbs. 3-52- 

Rocky Mountain mule deer (Odocoileus heminonus) I s  the most Important and prevalent b l g  g a e  
species i n  the area, both i n  numbers and distr ibut lon.  I k r l n g  fawning I n  the f i r s t  week o f  Ju ly  the 
adul t  females select r e l a t i v e l y  undistrubed areas o f  the Laboratory. F a l l  and winter deer densitles 
are higher on the Laboratory reservation than on the borderlng US Forest Service land a t  higher elevatlons 
t o  the west (see Flgure 3.1.4-5). This s i t ua t i on  I s  reversed during the s u m r ,  when deer densl t les on 
the Forest Service land are considerably abwe those on the Laboratory. These density f luctuat ions are 
related t o  the f a l l  migrat lon o f  deer f ran  the  higher elevations o f  the Forest Service land t o  the 
Laboratory. Deer movements I n t o  the Laboratory during the f a l l  r esu l t  f ran both the  heavy hunting 
pressure and the deeper snows on Forest Service land. 

o f  the century, were reintroduced about 1920. The l a s t  transplant o f  e lk  i n  the Lor Alanos area occurred 
i n  January 1966, when 58 head were released on the US Forest Service land m s t  of the Laboratory. 
Increasing use o f  the LASL area by e l k  has been noted over the l a s t  f i v e  years. Areas o f  e lk  use i n  
the Los Alamos environs are shown i n  Figure 3.1.4-6. 

. 

3-54 

Rocky Mwntain e lk  (Cervus canadensls), nearly exterminated throughout New Mexico during the t u r n  
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MIXED CONIFER (2300-2900 m) 
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Figure 3.1.44. Small Mama1 Distribution In Los Alamos County 
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Figure 3.1.4-5. A r e a s  of D e e r  Use in Los A l a m o s  County 
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Figure 3.1.4-6.  Areas of Elk Use in  Los Alamos County 
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Cold-blooded animals in' the area include several species o f  f i s h  found i n  the Rlo Grande. The 

carp, chub, white sucker, and carp-sucker are abundant i n  the waters o f  the Rio Grande on the eastern 
s i t e  boundary. A few brown t r o u t  inhabit the Rio Grande but never reach s ign i f icant  populatlon densities 
because o f  the extreme t u r b i d i t y  o f  the r i v e r  water. A large variety o f  game fish, p r inc ipa l l y  large 
mouthed bass and walleye pike, were introduced I n  1974 I n t o  the newly-completed Cochiti Reservolr, 
10 km (6 m i )  downstream from the Laboratory. 

There are a t  least ninc rep t l les  I n  the LASL environs (see Appendix C) Including small l lzards 
and king, bu l l ,  garter, and rattlesnakes. The Jemez Mountain salamander i s  a potent ia l ly  Important 
amphibian because o f  i t s  ra r i t y .  3-56 The presence o f  other r e p t l l l a n  and amphibian species Is 
suspected but has not been documented. 

Birds represent by f a r  the largest variety o f  vertebrate w i l d l l f e  I n  the area. Then are sane 187 
species from 44 famil ies reported i n  the area. Permanent residents include 37 species, and 46 others 
probably summer or breed i n  Los Alamos County. The rest  are transitory migrants. The b i r d  camunitles 
o f  the Los Almos Sclent i f ic  Laboratory are much more diverse and dynamic than they appear t o  the 
average observer. A l i s t  o f  avian species known o r  expected t o  occur i n  the LASL emrlrons i s  presented 
i n  Appendix 0, which I s  divided i n t o  seven categories o f  occurrence. 

throughout the year; t h i s  l i s t i n g  i s  expected t o  change as more data are obtained. ElevatlOMl replace- 
ments among b i rd  species show considerable overlap I n  range, re f lec t ing  the considerable habitat 
changes that  resul t  from the east-west orlentat lon o f  the alternating mesa-canyon topography o f  the 

3-55 

About 90 b i r d  species regularly occupy the LASL environs, o f  A i c h  about one-hrlf are present 

area. 

juncos, and rufous-sided towhee. Summer birds commonly observed Include the turkey vulture, red-tailed 
hawk, American kestrel, chipping sparrow, and violet-green swallow. One nesting p a i r  o f  peregrine 
falcons has been observed w i th in  the area f o r  the l a s t  twelve years. A t  least  one more specles, the 
burrowing owl, may be expected t o  occur wi th in  the plzorcjunlper community. The wideranging blrds o f  
the area often migrate In to  the large areas o f  undeveloped n o d s  and canyons surrounding the site. 

species, including those that  a r e  presently i n  jeopardy o r  those that  are threatened by loss o f  habitat 
o r  other factors. The New Mexico Wildl i fe Conservatlon Act passed by the 1974 State Legislature 
required that the State Game Commission develop a l i s t  o f  endangered w l l d l i f e  species and subspecies 
indigenous t o  New Mexico. Accordlng t o  the Act, the term "endangered" refers both t o  endangered and 
threatened species. The l i s t  as adopted January 24, 1975, fur ther  defines the term i n t o  two  groups: 
Group 1, the species and subspecies whose prospects o f  survival O r  recmitment I n  New bkxico are In 
jeopardy (otherwise knom as endangered), and Group 2, the species and subspecies whose prospects of 
survival or  recmitment wi th in  the state are l i k e l y  to 'be  i n  jeopardy within the forseeable future 
(otherwise known as threatened). Table 3.1.4-2 l i s t s  the endangered species that may Occur I n  north- 
central New Mexico and perhaps i n  the Los Almos area. Some o f  the endangered species may also be on 
the Federal l i s t ;  however, those l i s t e d  meet the quali f icat ions o f  "endangered" and t h e i r  occurrence 
has been substantiated i n  New Mexico. The species l i s t s  are dynanlc and therefore are subject t o  
change. Close coordination wi th  the F i s t  and Wi ld l i fe  Service w i l l  continue t o  assure that  the 
most receirt information i s  avallable t o  determlne the impact o f  any s ign i f icant  change o f  
Laboratory act iv i ty .  

Often-observed pennanent residents Include the camon raven, pygmy nuthatch, western bluebird, 

A special aspect o f  the faunal resources o f  LASL tha t  deserves attention I s  tha t  o f  endangered 
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TABLE 3.1.4-2 

STATE LISTED ENDANGERED SPECIES FOR NORTH CEMRAL NRI MEXICO 

Group 1 
Endangered 

Group 2 
Threatened 

Mamnals 

B i  rds 

Amphibians 

Fish 

Black-footed ferret' Pine martena 

River o t t e p  Minka 

Peregrine falcon osprey 

Whooping crane Red-headed 
woodpecker 

White-tailed ptarmigana Zone-tal led  hawk 

Sage grousea 

Mexican ducka 

Bald eagle' 

Shovelnose sturgeon' 
(exterminated) 

Bluntnose shiner 

shot documented i n  Los Alamos County 

Jemez Mountain Salamander 

Suckennouth m i  n n d  
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Although they are included i n  the table, the r i v e r  ot ter ,  mink, white-tailed ptannigan, sage 
grouse, shovelnose sturgeon, proserpine shiner, and suckennwth minnow have not been reported i n  the 
area and are very un l i ke l y  t o  be present. The pine marten has been reported i n  the County, but  i t s  
presence has not been .confirmed. 

the 3200 m (10,500 ft) elevation. Although it has not been reported I n  the LASL envlrons, there I s  a 
p o s s i b i l i t y  of the black-footed f e r r e t  belng present a t  the lower elevations i n  the area. 

The Rio Grande cutthroat t r o u t  I s  found I n  headwater streams o f  clear, cold flowing water wi th  
flow rates greater than 0.06 m3/scc (2.0 ft3/sec). There are no surface waters o f  t h i s  type i n  the 
area. It has been confirmed t o  be i n  the Jemer Mountain streams, including Canones, Peralta, Polvadera, 
and Chihuahuenas Creeks. 

The Jemez Mountain salamander i s  a small, secretive species Indigenous only t o  the Jemer Mountains. 
I t s  habi tat  i s  volcanic substratum. The decaying logs o f  spruce and fir provide the necessary shade 
and moisture, especial ly on north slopes. Loss o f  i t s  habi tat  fran lumbering, f i r e ,  and real  estate 
development plus disturbance by excessive co l lect ing could threaten I t s  survival. It i s  found i n  many 
drainages i n  the area, wi th  t h e  population concentrated i n  the Jemez Mountains on the north side o f  Los 
Griegos, and i n  Cebolla Creek and i t s  t r ibutar ies.  
Alamos, Pajar i to,  and F r i j o l e s  Canyons. 

spring migration; there are no known eyries. Red-headed woodpeckers are a summer resident o f  the LASL 
environs and are presumed t o  breed i n  the area. Osprey are t ranslents I n  the area durlng f a l l  and 
spring migration. 

ecological structure o f  food webs tha t  can characterize the associations o f  f l o r a  and fauna i n  the 
area. Food-web relat ionships for  the b io ta o f  the Laboratory environs have been studied only enough t c  
provide general descriptions and expectations. However, a reasonably canpl ete descr ipt ion can be given 
f o r  the three canyon areas studied I n  connection wl th  e f f l uen t  disposal. Pueblo, Los Almos, and 
Mortandad Canyons are the subject o f  cont i ru ing envlronnental. studies attenptlng t o  deternine the fate 
o f  t race materials contained I n  the e f f l uen t  f ran  present and former indust r ia l  waste treatment. plants. 
Extensive sampling programs have provided a basic understanding o f  the ecosystems i n  the canyons o f  the 
Pa ja r i t o  Plateau. Table 3.1.4-3 sumnarires the  understanding o f  food web relat ionships developed 
through these studies. 

Generally, the l a rge r  mammals and the b i rds are wide-ranging and occupy commensurately large 
habitats, from the dry mesa-canyon c w n t r y  a t  l a t e r  elevations t o  the high mountain tops west o f  the 
Laboratory. The smaller mammals, rept i les ,  invertebrates, and vegetation are more sensi t ive t o  the 
var iat ions i n  elevation, and thus are confined t o  generally smaller habitats. 

A t  the lower elevations o f  1800-1940 m (5900-6300 ft), the canyons are dry except during r a l n f a l l  
runof f  events. The sheer canyon wal ls a t  the lower elevations serve as important nesting habi tat  f o r  
the b i rds o f  prey. Herbivorous rodents, insects, and small b i rds probably form the bases f o r  the food 
webs i n  the lower canyons. 

The black-footed fe r re t  I s  associated wl th  p r a i r i e  dogs I n  grassland p la ins and mountains up t o  
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It i s  also found closer t o  LASL environs I n  Los 

The Southern bald eagle might be found i n  the adjoining Jemez Mountain area during the f a l l  and 
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. 

Because o f  the var ie ty  o f  complex in ter lock ing ecotones I n  the Lor Alamos area there i s  no single 
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Mixed Conifer 

(2300-3200 m) 

DouglaB-fir 

Ponderosa pine 

Quaking aspen 

Engelmann spruce 

White f i r  
Shrubby 

cinquefoil  
Mountain 

muhly 

Hornrt4ia 
brocnae 

Deer m u r e  
Northern pocket 

gopher 
Montane vole 
Capper 'a 

redbacked vole 
Least chipmunk 
Abert's squ i r r e l  

Shrew 

Woodra t 

Mountain 
mule deer 

Rocky Mountain 
e l k  

Wee tern blue- 
bird 

Gray-headed 
junco 

Ermine 

Mountain l i on  
American 

black bear 

Green-tailed 

Clark's 

Hairy 

towhee 

nutcracker 

wood6ecker 
* 

J* 

, 

Juniper- 
gr as s land 

(1700-1900 m) 

Ponderosa 
Pine 

(2100-2300 m) 

.I . , . - -.. . .. .. . . J r  .. - 8 ,  

Mountain l i on  
American 

black bear 
Pygmy nuthatch 
Common f l i cke r  

iConrmon raven 
Pygmy nuthatch 

TABLE 3.1 -4-3 

FOOD WEB RELATIONSHIPS IN 'LASL ENVIRONS 

Producers 

Consumers; 
(Herbivores) 

, 

I 

Consumers; 
(Carnivores, 
Insectivores 
Omnivore s ) 

- 
Peon- 
juniper 

(1900-2100) 

Deer mouse 
1 ~ i i i o r r  mouse 

juniper 

Feathergrars 
Three-avo 

Dropseed 

Four-winged 
saltbush 

Blue grama 
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Meadow vole 

One-seeded 
juniper 

Mountain 
co t ton ta i l  

Woodrat 

Deer mouse 
Piiion moure 

Colorado 
chipmunk 

Momtab 

Woodrat 
Rocky 

cot tontai l  

Mountain 
mule deer 

Coyote 

Gray €ox 

Bobcat 

Scrub jay 
Piiton jay 

, Rattlesnake 

coyote 

Gray fox 
Bobcat 

S t e l l a r ' s  j a  

Pinon ' jay 
, C A  raven 

i spiny lizard 

I I 

Canyons 
(Riparian) 

-~ 

Narrowleaf 
co ttonvood 

White s q u a w  
currant 

Narrowleaf 
hop tree 

N e w  Mexico 
fo re s t i e r a  
Boxelder 
Sedge 

Kentucky 
bluegrass 

blues tam 
Little 

Least chipmunl 

Mountain 
cot  t o n t a i l  

Coyote 

Racoon 
Mountain l i on  
American 

black bear 
steller's jay 

/Common raven 
American 

kes t r e l  
Golden eagle 

Ponderosa 
pine 

Cambelo oak 

Skunkbush 

Antelope 

Mountain 
b i t  terbrueh 

-1Y 

Deer IDouee 
Valley pocket 

gopher 

Colorado 
chipmunk 

Least chipmunk 
Pine squ i r r e l  
Rock rqu i r r c l  
Tassel-eared 

squ i r r e l  
Woodrat 
Rock9 

Mountain 
mule deer 
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A t  the higher elevations o f  1940-2180 m (6360-7150 ft), the canyons are r e l a t i v e l y  narrow 
and densely forested. . Surface water i s  perennial as a r e s u l t  of treated'Laboratory and municipal 
ef f luents.  The lower elevat ion vegetation types grades i n t o  less praninence wi th  other plants 
assuming daninance. Mice generally decrease i n  population density a t  higher elevations i n  the canyons 
whi le rodent population densi t ies increase wi th  elevat ion on the mesa tops. This apparent anomaly i s  
a t  least  pa r t l y  due t o  the re la t ionship o f  canyon and mesa-top rodent study s i t e s  t o  ecomnal areas. 
Rodent species present include those already mentioned f o r  the lower elevat ion as ne11 as t r e e  
squi r re ls  and the meadow vole, a species typ ica l  o f  moist habitats. Bird populations appear t o  
markedly increase a1 ong the ecotone betrreen the piGon-juniper and ponderosa pine communities. 

by l ightn ing-st r ike forest  f i res.  
ma jor  faunal associations. 

study. 
3.1.4-7, indicate sane o f  the canplex relationships between f l o r a  and fauna. Though there i s  a increase 
i n  t o t a l  small manmal biomass with increasing elevation, the t o t a l  biomass f o r  plants ( a t  the same 
elevations used f o r  the mamals) goes fran high t o  l o w  t o  high re f l ec t i ng  a switch f r a n  forbs t o  grass. 

Past and present hunan use o f  the USL environs has resulted i n  areas of vegetation undergoing 
secondary succession. This has had, and w i l l  continue t o  have, important consequences t o  the natural 
systems. Fanning ,by prehis tor ic  Indians and by Spanish and Anglo se t t l e rs  before the Laboratory's 
establishnent i n  1943, created open grassy areas on the mesas t h a t  have not completely returned to 
climax plant communities. These areas af ford sui table feeding areas f o r  herbivores, especial ly the 
deer and elk, w i th  adjacent timbered canyon slopes providing cover f o r  these species. The food-web 
re1 ationshi ps o f  the mesa areas are re1 ated t o  those o f  the canyons t o  some degree. 

t h a t  may be c lass i f i ed  as (1) a lower  habi tat  threshold occupied during seasonal movements or  during 
t i m e s  o f  strong in t ra-speci f ic  competition; (2) an optimun habi tat  f o r  v i t a l  functions o f  mating, 
nesting, and feeding; and ( 3 )  a mne o f  exclusion imposed by p lant  succession. The clear ing of the 
ponderosa pine forest  has created large openings with an appreciable "edge effect" t ha t  i s  exploited by 
5it-d communities. Margins o f  clearings of ten have 952 more birds, representing 402 more species. 
compared t o  undisturbed stands o f  trees; however, openings t h a t  are heavily developed o f f e r  no such 
increase i n  b i r d  or other animal communities. The succession sequence o f  vegetation resul ts  i n  a 
richness o f  b i r d  l i f e  that  test l ' f ies  t o  the general health of the ecosystem. 

The mountainous areas t o  the nest o f  the Laboratory are heavily forested wi th  open areas created 
This area has not been studied i n  su f f i c i en t  de ta i l  t o  determine a l l  

Seasonal var ia t ion i n  some o f  the plant and animal communities i n  the canyons i s  presently under 
Preliminary estimates o f  understory vegetation and m a l l  m m a l  biomass, which appear i n  Figure 
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Birds are strongly dependent upon the vegetation o f  an area t o  produce a spect rm of environnents 

3.1.5 Ambient Enviromental Quality 

A general discussion o f  environnental qual i t y  paraneterr re la t i ng  t o  the region surrounding 
Los Alamos i s  provided here as a basis foramparison. H t h i n  l i m i t s  o f  avai lable information, t h i s  
may be considered ind icat ive o f  present noma1 conditions f o r  the region. The data r e f l e c t  natural 
conditions as vel1 as widespread influences due to hunan a c t i v i t i e s  such as release o f  wastewaters 
fran various munic ipa l i t ies  and worldwide f a l l o u t  f ran atmospheric test ing o f  nuclear explosives. 



I 
I- 
I 
I 
I 
I' 
I 
1.  
I 
I 
I 
I 
I 
I 
I 
I -  
I- 
I 
I 

40 

C 

. ,- 
. >  . .  

- . . . .  : - .  

3-51 

I I I I I I I I 

J 

r---i 

I 
I 
I 

I r ---- 
I i  I I I 

I 
I 
I 
I 

I I 
I I 

I 
' I  I 

I 
I 
I 

I I 
1 I 

I I I I 

t 

I 

I 

I 
I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

: 

ELEVATION (m) 

WINTER I975 - 

ELEVATION (m) 

Figure 3.1.4-7. Vegetation and Small Mammal Biomass Variation 
with Elevation 



3-52 

Water Q u a l i t y  

New Mexico State Engineer O f f i c e  and the In te rs ta te  Stream Cammission. 
informat ion i s  excerpted fran a d r a f t  planning docunent prepared by the  New Mexico Water Q u a l i t y  Control 
Commission i n  August 1976. 

Surface and ground waters i n  the region f a l l  w i t h i n  the upper Rio Grande Basin as def ined by the  
The fo l low ing  descr ip t i ve  

3-2 5 

*'Surface water q u a l i t y  i n  the Upper Rio Grande Basin i s  general ly su i tab le  fo r  most uses. 
"Minimm leve ls  o f  dissolved oxygen (00) are cons is ten t ly  sustained according t o  measurments a t  

key s ta t i ons  .1 ocated a1 ong the Rio Grande and i t s  t r i bu ta r ies .  Maintenance o f  a minimun concentrat ion 
of 00 i s  c ruc ia l  f o r  f i s h  and other aquatic animal l i f e  t o  th r ive ,  and i s  enhanced i n  the Rio Grade  
and i t s  mountain t r l b u t a r i e s  by rap id  streamflows t h a t  assure constant reaerat ion of water. Where 
measured i n  the  basin, BOD and COO l e v e l s  appear t o  be f a i r l y  low; although when compared t o  other 
stat ions,  BOO samples taken a t  Otowi Bridge are somewhat elevated. This i s  probably a t t r i b u t a b l e  t o  
discharge o f  organic mater ia l  fran the  wastehater treatment p lan t  i n  Espa%ola. 

"Mean fecal  col i fonn leve ls  i n  the  Rio Grande above Espafiola are cons is ten t ly low.  A t  t he  Otowi 

monitor ing s t a t i o n  below EspaKola, data fran the U.S.G.S. and the E I A  ind ica te  l o y  mean leve ls  of 120 
colonies per 100 mll f o r  the period f r a n  1969 t o  1973, 540 colonies per 100 ma f o r  1974, and 170 colonies 
per 100 mi f o r  1975. 
monthly l o g  mean. 

thunderstorm a c t i v i t y ,  o r  may be a t t r i b u t a b l e  t o  expanding populations along the  Rio Grande i n  the 
Espasola area. The infrequent sampling f o r  bac ter io log ica l  q u a l i t y  i n  t h i s  s t re t ch  o f  the  Rio Grande 
i s  not adequate t o  compare actual t iends i n  the r i v e r  against appl icable standards. 

copper and manganese i n  the Rio Grande are not elevated. There are no adopted New Mexico stream standards 
f o r  heavy metals. 
the Rio Grande; n a t u r a l l y  elevated concekra t ions  o f  these metals are not u n c m o n  i n  a r i d  regions. 

and ni t rogen leve ls  increases i n  lower reaches. Mean t o t a l  phosphorus measured a t  Lobatos, Colorado, 

i s  .124 mg/c and mean t o t a l  n l t rogen i s  .488 mg/e; a t  Otowi Bridge, s i m i l a r  samples measured .19 ms /a  
and .55 mgle.  

Espazola, White Rock, and Los Alanos discharge t o  the  R io  Grande w i t h i n  twenty-five mi les  o f  Cochiti', 

and thus may increase n u t r i e n t  loading t o  the  reservoir .  
b l o m s  i n  Cochi t i  Reservior, t he  New Mexico E I A  Water Q u a l i t y  D i v i s i o n  has recmended a phosphorus 
renoval program f r a n  those wastewater e f f l uen ts  which w i l l  d i r e c t l y  impact Cochitf  Reservior. 

"Total dissolved sol i d s  concentrat ions a t  Otowi Bridge r a r e l y  exceed the  appl i cab le  standard. 
Total dissolved so l i ds  loads a t  t he  New Mexico-Colorado State l i n e  and a t  Otod Bridge average 65,000 
tons and 247,000 tons respec t ive ly  f o r  the  period o f  record. 

Ar r iba  County and Santa Fe County and mineral production i n  Taos and Rio Ar r iba  Counties w i l l  r e s u l t  i n  

increased water use and T M  load i n  the Rio Grande between the New MexicCColorado State l i n e  and Otowi 
Bridge. Development o f  t r i b u t a r y  u n i t s  o f  t he  San Juan-Chama pro jec t  i n  Taos, Rio Ar r iba  and Santa Fe 

Counties are expected t o  increase the TDS load i n  the  R io  Grande by about 4,600 tons per year. 

. 

These leve ls  are w e l l  below the  stream standard o f  1,000 colonies per 100 ma, 

**Changes i n  bac ter io log ica l  q u a l i t y  may simply be year-to-year var iat ions,  probably re la ted  t o  

"Compared t o  standards recamended by the  National Academy o f  Sciences, l eve l s  o f  zinc, i ron ,  

Elevated boron and seleniun leve ls  have been observed a t  a number o f  loca t ions  along 

"According t o  ava i lab le  data f o r  the Upper Rio Grande Basin, there  i s  some ind i ca t i on  t h a t  phosphorus 

"These cha rac te r i s t i cs  may p r e c i p i t a t e  more acute problems I n  Cochi t i  Reservoir. Wastewater fran 

In an e f f o r t  t o  prevent po ten t ia l  a lgal  

"Project ions of TOS loads i n  the  Rio Grande assune tha t  populat ion increases' in southern Rio 
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"General water uses i n  Santa Fe County are wpected to have a minor effect upon TDS load a t  Otowi 
Bridge. The expanding water demands of urban populations i n  Santa Fe and Los Alamos, particularly 
Santa Fels increasing reliance upon withdrawals from the Buckman Well' Field to serve its municipal 
needs, i s  expected t o  affect TDS i n  the  Rio.Grande. 

Basin. Levels i n  excess of stream standards for chloride have been observed at  the O t o w i  Bridge Station, 
b u t  these only comprise 0.6% of the measurements taken. Available data does not correlate these measurements 
t o  the m i n i m u m  flow of 100 cfs for which the stream standard applies. 

Rio Grande indicates that only 2.8% of the increase i n  dissolved chlorides, and 0.08% of the increase 
i n  t o t a l  dissolved solids i n  the reach from Otwi Bridge to Bernard0 is due to  municipal chlorination. 
This stream reach includes the city o f  Albuquerque and others i n  the Middle Rlo Grande Basin. I t  is 
estimated t h a t  a doubling of municipal populations i n  t h i s  area would accordingly double the increase 
i n  salinity and chloride levels, b u t  even. so, would have a minor impact upon chloride and salinity 
levels i n  the Rio Grande. 

effect of reducing l i g h t  penetration and clarity.. . .Measurements of stream turbidity f n  the Rio Grande 
a t  Otowi Bridge exceed the applicable standard i n  36% of the smples taken. 

"Sedimentatfon fs a persistent and major water quality problem i n  the Upper Rio Grande Basin. I t  
impairs range and farm lands, reduces the channel capacity of streams, depletes reservior capacity, 
generates flood problems, interrupts irrigation systems, and is detrimental t o  crop production. Factors 
that affect sediment yield include topography, geology, soils, climate, ground cover, run-off, land 
use, sheet erosion and channel erosion. 

include agriculture, forestry activities, mining, construction, waste disposal and those related to  
hydro1 og i c-a1 modi f i cati on. 

increased potential for erosion. 
contruction on steep slopes which is increasing i n  the Santa Fe drainage area contributes t o  the 
sediment load i n  nearby streams. 
Santa Fe and Espaiola will create addltional volunes o f  runoff as recharge areas are covered by 
impermiable streets and structures. 

w i t h  shallow water tables. 
where ground water level i s  high and the additional danger o f  flooding causes discharge of contaminants 
in to  surface water. 
Jose and Hernandez will require more effective wastewater disposal systems to avoid degradation of 
surface and ground water quality. 

Recreation facilities such as those a t  E l  Vado, Santa Cruz, and C o c h i t i  Reservoirs and those along 
streams near urban areas receive intense use and are the focus of much of this activity. Without 
proper land use controls, erosion frm construction activities on hillsides and inadequate wastewater 
disposal systems are likely to fncrease sediment and nutrient loading i n  adjacent surface waters. 

"Average chloride and sulfate concentrations are generally l& throughout the Upper Rio Grande 

"An analysis of the effect of chlorinated municipal wastewater upon chloride concentrations i n  the 

. 

"The turbidity of water is caused by the presence of suspended and colloidal matter, which has the 

"The general classes of potential nonpoint water contamination i n  the Upper Rio Grande Basin 

"Construction related problems usually involve sedimentation from a1 tered runoff patterns and 
Erosion could be caused by highway construction. Residential 

Increasing urban density and expanding urban areas, particularly 

"Another source of concern i s  the subsurface disposal o f  domestic waste i n  septic tanks i n  areas 
Settlement patterns have generally followed the Rio Grande and Chama floodplains, 

Expansion o f  such suburban cmunities as is occurring i n  Pojoaque, Nambe, San 

"Recreational activities i n  Northern N e w  Mexico are posing significant water degradation problems. 

I ' 
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"Municipal wastewater treatment i n  the Upper Rio Grande Basin current ly  prodkes e f f l uen t  rrhich 
generally does not comply wi th  applicable secondary treatment requirements. Factors hampering adequate 
secondary treatment include: outmoded design, underdesigned f a c i l i t i e s ,  inadequate operation and 
maintenance program, and time delays i n  replacement or  modif icat ion .of ex is t ing treatment f a c i l i t i e s .  

"There are current ly  three wastewater treatment f a c i l  i t i e s  i n  Espaxola; the Espahol a Uestside 
plant, the Espazola Eastside plant, and the Valley Estates plant. The l a t t e r  p lant i s  p r i va te l y  
operated and maintained by the Valley Estates Homeowners Association, and a National Pol lutant Discharge 
El iminat ion System (NPDES) permit i s  being issued t o  t h i s  f a c i l i t y .  NPDES pennits were issued to 

both of the Espazola treatment f a c i l i t i e s  i n  1974. Neither plant can achieve secondary treatment 
levels....The eastside plant i s  heavily overloaded and i s  not capable o f  meeting secondary treatment. 
levels.  The nestside plant i s  capable o f  high treatment l m e l s ,  but i s  not operating e f f i c i e n t l y  as a 
r e s u l t  o f  lack o f  adequate controls and monitoring devices. (Planning e f f o r t s  f o r  improvement are 
underway. ) I' 

"There are three wastewater treatment fact1 i t i e s  serving Los A1 amos County. These f a c i l  i t i e s  
meet the most recent EPA requirements f o r  secondary treatment f a c i l i t i e s  and have recent ly been 
upgraded t o  be i n  f u l l  compliance with the National Pol lutant Discharge El iminat ion Systems (NPDES). 

survei l lance program. Samples are taken f ran four locat ions on the Rio Grande and one each f ran  the 
Rio Jemez and Rio Chama, t r i b u t a r i e s  t o  the Rlo Grande. Results f o r  chemical qua l i t y  analyses on the 
samples col lected i n  1976 are presented i n  Table 3.1.5-1. This section and section 3.1.2, Hydrology, 
provide background for impact evaluation i n  section 4.1.1. 
A i r  Q u a l i t y  

k b i e n t  a f r  qua l i t y  i n  the Los Alanos area has not been docunented i n  de ta i l  except for  
rad ioac t i v i t y  which i s  discussed i n  the next section, Chapter 4, and Appendix H (page H-36). Sane 
measurements of SO2 and suspended part lculates have been made by the New Mexico Envlronnental . 
Improvement Agency (NMEIA). 

The N E I A  took 857 hourly SO2 measurements between October 12, 1976, and November'l9, 1976. 
None o f  the measurements were above the min imun  detectable l i m i t  o f  0.01 ppn. Data on t o t a l  suspended 
part iculates over the past several years. i n  Los A l a o s  and m i t e  Rock i s  comparable t o  typical  rura l  
communities. A s m a r y  o f  the data f o r  1976 I s  presented i n  Table 3.1.5-2. 3-59* 3-60 As shorn i n  the 
table, a l l  values are wi th in  the l i m i t s  o f  the State o f  New R x i c o  h b i e n t  A i r "  Quallty Standards. 

As a fur ther  ind icat ion of the general regional a i r  quality, data col lected by the WEIA i n  Santa 
Fe (40 km southeast o f  Los Alanos) i s  presented i n  Table 3.1.5-3. 3-59s 3-61 This tab le includes data 
on SO2, NO2, and CO as w e l l  a5 the relevant state standards f o r  those substances. The Santa Fe data 
i s  probably qu i te  s imi lar  t o  what would be observed I n  Los Alanos, as there are no major point  ef f luent 
sources that  would' influence a t r  qua l i t y  o f  the tm c i t i e s  i n  substant ia l ly  d i f f e r e n t  ways. 

Regional surface waters wi th in  75 km (46 m i )  o f  Los Alanos are sampled as part  o f  the LASL rout ine 

- 
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TABLE 3.1.5-1 

CHEMICAL QUALITY OF REGIONAL SURFACE WATER I N  1976a 

Chloride 
Fluoride 
Magnes i urn 

N i  t r a t  e 
Sod1 um 
TDS 

Concentratlons (rndll 

Ave - Max - M i  n - 
105 
34 
0 

160 
51 
0 

119(*19) 
39(*5.5) 

0 

5 58 16(*18) 
0.1 * 1.4 0.4 (t0.4) 

3 14 8.7(t3.2) 

m.4 
13 

222 

Hardness 113 
PH 7.6 
Conductance (mS/m) 2.5 

0.8 
96 

664 

153 
8.3 
86 

0.4(*0.3) 
32( k2 5) 

337 (2130) 

135(*16) 
7.9(t0.4) 
40(*19) 

~~~~ ~ ~ 

a) See Appendix H (page H-88 f o r  1978 figures) and a comparison t o  1977 
figures (page H-32). 

I ' ' 
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TABLE 3.1 .5-2 

SUiIMARY OF TOTAL SUSPENDED ATMOSPHERIC PARTICULATES I N  LOS A M O S  AN0 YHITE ROCK 
FOR 1976 a 

( A l l  concentrations i n  rg/n ) 3 .  

Los Alamor Whlte Rock 

Month Samples Max Min Mean Samples Max Min Mean 

January 

February 

March 

Apr i 1 

iilay 

June 

July 

August 

September 

October 

November 

6 

4 

6 

5 

5 

5 

5 

5 

5 

5 

5 

30 19 26 

88 21 47 

135 26 60 

50 22 34 

69 30 48 

95 35 60 

33 20 25 

63 18 35 

33 7 24 

67 24 37 

53 25 37 

5 31 10 22 

4 88 6 30 

6 147 15 64 

4 61 19 47 

5 . .  39 12 30 

5 96 31 56 

5 48 14 29 

5 58 18 33 

5 . 41 6 22 

5 46 23 34 

5 56 29 38 

December 5 55 20 39 5 51 20 32 

Total Suspended Particulates 

24 hour average 
7 day average 

30 day average 
Annual gecmetric mean 

Maxlmm 
Allowable 

Concentration 
3 150 ug/m3 

110 ug/m3 
90 rg/mg 
60 rg/m 

')See Appendix H (page H-105) for updated Information. 
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TABLE 3.1 -5-3 

SUMMARY OF ATMOSPHERIC SULFUR DIOXIDE. NITROGEN DIOXIDE, AND 
CARBON MONOXIDE HOURLY CONCENTRATIONS IN SANTA FE FOR 1976 

Januaw 

February 

March 

April 

WY 

June 

July 

Au8uu.t 

September 

October 

November 

D.camber 

4 

4 

5 

3 

L 

4 

2 

2 

4 

5 

4 

4 

0.000 o.Oo0 0.000 

' 0.078 0.020 0.025 

0.000 O.OO0 O.OO0 

0.005 0.004 0.00s 

0.011 0.008 0.010 

0.012 o.Oo0 0.010 

0.005 0.005 0.W5 

0.010 0.009 0.010 

0.018 0.007 O . O l 3  

0.012 0.001 0.008 

0.009 0.002 0.005 

0.007 0.001 0.001 

4 

4 

6 

3 

4 

4 

2 

3 

4 

5 

4 

5 

o.ol50 

0.0117 

0.0102 

0.0203 

0.0125 

0.0081 

0.0097 

0.0108 

0.0100 

O.OM7 

0.0014 

0.0139 

O.Qo00 

0.- 

O.Ooa0 

0.0032 

0.m1 

0.0072 

0.0040 

0.0038 

0.0046 

0 . m  

0.- 

0.m2 

0.0096 

0.0173 

0.0025 

O.OlZ3 

0. ODH 

0.- 

0.0073 

o.OM2 

0.0061 

0. oou 
0 . W  

0.0064 

11.50 

21.00 - 
10.00 

24.00 

l4.m - - - - 
u.00 

to. 00 

0.00 

0. so - 
0.50 

0.50 

0.00 - 
- - 
- 

0.00 

1.00 

3.79 

3.3s - 
3.70 

2.53 

3.41 - - - 
- 

2.03 

4.49 

0.10 p p  
0.02 

0.10 
0.m 

--- 
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Natural and Fallout Radioactivlty 

components. The magnitude of the comic component is largely a function of alt i tude.  Sea level cosmic 
radiation levels are  lo!#est, a t  about 29 m r e m / ~ e a r . ~ - ~ ~  Los Alamos is about 2.17 Ian (1.35 m i )  above sea 
level , w i t h  an expected cosmic radiation dose equivalent around 70 mrem/yr. The te r res t r ia l  component 
of background penetrating radiation comes mostly from the natural radioactive decay chains of 232Th 
and 238U and fran the decay of 40K. In addition, 5 to 15 percent of the total  is due t o  fa l lout  from 
atmospheric weapons testing. The magnitude of the te r res t r ia l  component i s  subject t o  temporal 
variation because of such factors as rainfall  and snow cover. Rainfall decreases the dose from 
40K because of the increased shielding from the moisture i n  the soi l .  I t  increases the dose from the 
238U decay series by decreasing the migration ra te  of radon gas to the surface and thereby enhancing 
the accumulation of radon daughters i n  the roll. Sncw cover acts  as  shielding t o  reduce the dose from 
a1 1 components. Temporal variations i n  the te r res t r ia l  background dose are  'probably i n  the range of 
151-252. The magnitude of the te r res t r ia l  component is also subject to  spatial  variation. Topography 
and geology vary w i t h  location and so does the dependent radiation background. Based on 1966 aerial  
surveys, the te r res t r ia l  component i n  the Los Alamos area is about 65 ~ n r e m / y r . ~ - ~ ~  Sumning the cosmic 
and te r res t r ia l  components, the average expected total  yearly dose i s  about 135 mrem/year, and the 
average total  yearly doses as measured a t  perimeter stations and reported by LASL fo r  the years 1974, 

The natural penetrating radiation (x-and gamnaLrays) background is composed of cosmic and te r res t r ia l  

I 

1975, and 1976 are  as follows: 137 mmlyr, 134 mren/yr and 118 mran/yr. 3-64, 3-65, 3-66 
World-wide background atmospheric radioactivity is composed of fa l lout  from atmospheric weapons 
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TABLE 3.1 .5-4 

REGIONAL AVERAGE BACKGROUND AlMOSPHERIC RAOIOACTIV ITY CONCENTRAT ION 

Radioactivity 
Constituent Activity (all units lO’”vCi/mt) 

E P A ~  USLb cGc 

Gross a not reported 1.2 i 0.1 

Gross 6 . 03 93 f 5 3 lo4 

not reported 0.004 i 0.004 2 x lo2 241h 

238Pu 0.0018 0.0018 0.0024 i 0.0013 70 

239P” 0.0199 0.0100 0.016 f 0.002 60 

Trftih not reported 9800 i 2000 2 x lo8 

Uranium 0.0408 0.0300 0.065 f 0.012 7 104 

3-67 a) U.S. Environmental Protection Agency data. 

b) Averages for 1973-1975. 3-26B 344’ 3-65 See Appendix H (page H-16) for 
1978 sumnary. 

c) Concentration Gulde for uncontrolled areas, Gross-alpha compared to 
CG for 239Pu, Gross-beta compared to CG for %. 
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LASL maintains a surveil lance program for rad ioac t i v i t y  i n  s o i l s  and sediments f o r  regional s i t e s  
and s i t es  around the LASL perimeter. Data for  1976 fran t h i s  program are sumnarized i n  Table 3.1.5-5, 
and the locations of the regional s i t es  are shown i n  Figure 3.1.5-1. 3-64 The values for  tritium (3H) 
i n  the table are from s o i l  moisture d i s t i l l e d  from.the samples and analyzed f o r  t r i t i u m  content. The 
values for  the isotopes and a c t i v i t y  levels fran the regional and perimeter samples are assumed t o  be 
background values because of t h e i r  distance from LASL. There were no s t a t i s t i c a l l y  s ign i f icant  
differences i n  the measurements f o r  d i f ferent locations. 

and analyzed f o r  rad ioac t i v i t y  I n  order to provlde an ind icat ion o f  the n o m 1  contr ibut ion from natural 
sources and worldwlde fa l l ou t .  The data fran 1976 sanples are sumnarized i n  Table 3.1.5-6. There were 
no s t a t i s t i c a l l y  s ign i f i can t  differences i n  the measurements. 

Regional surface water samples are also col lected a t  the sampling locations shown i n  F ig  3.1.5-1, 

3.2 SOCIOECONOMIC ENVIRONENT 

The socioeconomic enviroment i s  -described by def in ing the land use, economic, demographic, 
i n s t i t u t i o n a l ,  transportation, archaeological, h i s to r i c ,  and cu l tu ra l  factors tha t  make up the whole. 
Generally, these aspects are discussed i n  terms o f  the Laboratory, Los Alamos County, and the northern 
New Mexico region. For the purposes o f  t h i s  discussion, the northern New Mexico region Includes the 
s i x  counties surrounding Los Alamos County: Rio Arriba, Santa Fe, Taos, Bernal i l lo ,  Sandoval, and Mora 
(see Figure 3.2-1). This generally encanpasses the area w i th in  a 80 kn (50 m i )  radius o f  Los Alamos. 

3.2.1. Land Use 
The Los Alamos Scient i f ic  Laboratory was establ l thed on the s i t e  o f  the Los Alamos Ranch School 

for Boys on the Pajar i to  Plateau, 56 h (35 m i )  by road northwest o f  Santa Fe,. New Mexico. On November 
25, 1942, the Undersecretary o f  War directed acquis i t ion o f  the s i te ,  including a group of some 50 log 

2 2 bui ld ings on 3.2 h (790 acres) o f  Ranch School property, 11.7 kn (2900 acres) o f  homestead and 
grazing lands, and 185 Ian (45,666 acres) o f  Forest Service publ ic domain lands. Additional lands were 
acquired i n  1947 and 1948 by the Atanic Energy Cmiss ion ,  the successor t o  the Manhattan Engineer 
D i s t r i c t ,  t o t a l i n g  79.8 h (19,725 acres). I n  1963, 15.9 kn (3,925 acres) o f  land comprising a 
por t ion o f  the Otowi Section were placed under adnin is t ra t ive control  o f  the Atpnfc Energy Canmission 
by Pres i den t i  a1 Proclamation. 

The o r ig ina l  Laboratory a c t i v i t i e s  were established i n  the Ranch School bul ld ings on a s i t e  where 
the present Los Alamos Camnunity Center I s  located. When i t  became necessary t o  expand, wooden laboratory 
bui ld ings were quickly b u i l t  on the north r i m  of Los Alamos Canyon (the s i t e  o f  present-day Los Alamos 
Inn) adjacent t o  the o r ig ina l  Ranch School buildings. Army-style barracks and many types of tarpapered 
dormitories, prefabs, hubnents, and t r a i l e r s  provided most of the housing. 

Although administered by the Universi ty o f  Cal i fornia,  Los Alamos functioned as an Amy post under 
the control  o f  the US War Department f o r  the f i r s t  four years. 
Energy C m i s s i o n  (AEC) assumed control  o f  the Laboratory from the Amy, and the operatlng contract 
w i th  Universi ty o f  Cal i forn ia  was renewed. 

2 

2 3 

I n  1947, the newly created US Atomic 

Major expansion occurred i n  1951-1953 wi th  the construction 
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TABLE 3.1.5-5 

RAOIOACTIVITY I N  SOILS AN0 SEDIMENTS 

Regional and Perimeter Locations i n  1976a 

Number 

Samples of 
Analyzed A c t i v l t y  Units Min. Max. Ave . 

of Type 

9 
9 
6 
20 
20 
20 
20 
9 

9 
8 
10 
21 
21 
21 
21 
10 

. Soi ls - 
3h 10'6uCi/m% ' 1.4(20.6) 
'Osr PCi  19 0.90 (i2.00) 
137cs PCi/9 0.11 (22.03) 
238Pu PCvg 0.000(~0.001) 
239Pu P C i h  0.002 (20.002 1 
Gross-alpha pCi/g 1 4 2 1 . 6 )  
Gross-beta pCl/g 3.3(21.0) 
Total-U ug/g 1.1 (20.6) 

6.4(20.8) 
13.9(t6.40) 
1.75(20.12) 
0.004(20.003 1 
0.033 (20.008) 
la(28.0) 
11.6(i2.4) 
3. 9(*0.8) 

u ( i 0 . 6 )  
4.6(22.70) 
0.62(+0.06) 
0.000(20.002) 
0.01 5 (20.004) 
5.2(22.6) 
5.7(21.3) 
1.9(20.8) 

3H 
" ~ r  
37cs 

238P" 
239Pu 
Gross-a 
Gross-6 
total -u 

Sed lrnents 

0.2(*0.6) 
0.09(+0.18) 
0.06 (io. 02 ) 
0.005 (20.007) 
0.000(20.000) 
0.5(+0.8) 
1.1 (20.6) 
0.3(+0.6 

4.1 (iO.8) 
5.90(20.60) 
0.23 (io. 04)  
0.003 (to. 002) 
2,06(21.00) 
1 O(t4.0) 
6.1(i1.4) 
2.7(21 .O) 

14(20.7) 
2.04( f 2.30) 
0.15(i0.04) 
0.001(*0.001) 
0.122(~0.008) 
3.2(,+1.6) 
2.9(+0.8) 
1.3(20.8) 

a)See Appendix H (pages H-20 and H-21) for 1978 s m r y  data. 
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I 
Fenton 

Chamita 

Figure 3.1.5-1. Regional Sampling S t a t i m  
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TABLE 3.1.5-6 ' 

RADIOACTIYITY I N  REGIONAL SURFACE WATERS IN 1976 c * d  

Number Type Units nin. Max. Ave.a Ave. as 

Samples A c t i v i t y  
Analyzed 

o f  
%ab 

12 

9 

6 

18 

17 

18 

18 

18 

3H 

9% 

.1 37cs 

238Pu 
23gh 

GrossLa 

Gross-6 

Total U 

1 0% h e  0.7 (20.6) 

10-grCihe -1 A(23.0) 

10-grCi/me -1 (k28) 

1 0-l 'II C i  h e  -1 8 (224 ) 

1 O-12vCi h r  -1 3 (216) 

10'g~Ci/mo -1 (26) 

1 0 - g ~ C i h r  3.0(i1.4) 

ug/E ' -0.1(k4.0) 

2.8(20.8) 1.6(20.7) 

16(25.2) 3.9(+4.0) 

12(*32) 6(210) 

5(i20) -8.2(215.0) 

30(-+40) -1.6(+11) 

9(26) 2.9(23.6) 

28(26) 9.2(22.6) 

6.1(*1-2) l.g(k2.2) 

so. 1 

1.3 

so. 1 

4 . 1  

co. 1 

co. 1 

3.1 

so. 1 

a)Value i n  parentheses i s  standard deviation o f  the d i s t r i b u t i o n  of a 

b)Concenrrarion Guides f o r  Uncontrolled Areas; y s s - a l p h a  compared t o  

')Values i n  table indicate minimuus, maximums. and averages for the 

d)See Appendix H (pages H-16 th ru  H-21) f o r  1978 sumMry data. 

number analyses. 

CG f o r  23gPu. gross-beta capared to  CG f o r  

samples from the locatlons on Figure 3.1 .Sol .  

Sr. 
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Figure 3.2-1. Northern New Mexico Region 
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of 14 technlcal areas. New sltes were selected for  the maln Laboratory bulldlngs on South Mesa 
across Los Almos Canyon fran the orlglnal Laboratory slte. A t  this t h e ,  World Yar I1 Laboratory 
structures e r e  demollshed and the area where they e r e  located became part of the torrnslte (see 
Figure 3.2.1-1).3''4 Today there Is a total  of 30 active technlcal areas. In 1975 ERDA was 
established, and responslblllty for  USL was transferred fran the AEC t o  ERDA, and sribsequantly t o  
DOE I n  1977. 

private resldentlal developnent, and federally owned resldenccs were first offered for sale t o  private 
indlvlduals I n  1965. Through the Cmunlty Dlsposal kt, land total lng approxlmately 30.4 Km 
(7,500 acres) was transferred In the present Los Alanos and Hlte Rock Carmunities fran AEC ounershlp. 
A t  present, almost a l l  cammunlty facllltles have been turned' Over to  County operation. 3-69 In  1959 
approximately 14.6 km2 (3,600 acres) e r e  transferred t o  the Park Service by Presldentlal Proclamatlon 
extending the northern boundary of Bandeller National Monument (see Flgure 3.2.1-2). 3-14 An addltlonal 
11.6 km2 (2882 acres) extendlng the northwest boundary of Bandeller Natlonal Monument was transferred 
t o  the Park Servlce In  1963. In 1969, 110.8 km (27,370 acres) of land fonnlng the western and northern 
perlmeters of Los Alanos County were transferred to the Forest Setvlce In 1969. 
excessed t o  GSA 14.0 km (3,464 acres) of land In the Western and Northern Perlmeter Tracts adjolnlng 
the Western and Northern Camnmlty and Barranca Mesa areas. In 1976 GSA transferred 9.1 km2 (2,254 

2 acres) t o  the Forest Senrlce. Another tract In Lor Alanos Tormslte, cmprlslng approxlmately 0.02 km 
(4 acres) was transfewed to the &A In  1976 f o r  eventual dlsposal to  another government agency or the 
prlvate sector. 

f o r  u t i l l t y  rlghts-of-way. They are baslcally no different fran those assoclated with any camunlty 
u t i l i t y  system, except they stem from the hlstork fact of the facllltles having been orlglnally con- 
structed for the Federal Goverment In  the early days o f  Los Alanos. Hundreds of easements exlst In 
Los A l a o s  County for the mter supply and dlstrlbutfon systems, natural gas dfstribution, electric 
power dlstrlbutlon, steain dlstrlbutlon, and other facll ltles. Outside Los Alanos County, easements are. 
held by the Federal Government for rlghts-of-way for the water supply system, an electrlc power trans- 
mission llne, and a natural gas transmlsslon plpellne.' The general nature of these facilltles and their 
rights-of-way are descrlbed In  the followlng paragraphs; thelr locatlons are Indicated In  Flgures 3.2-1 
and 3.3.1-1. 

Dlsposltion of AEC controlled lands began In  1958 when Federally omed land was sold t o  pennlt 

2 

2 

In 1973, the AEC 
2 

a 

Many easements are held by the Federal Govement In  Los Almos County and Northern New Mexico 

. .. - .  
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Figure 3.2.1-1. LASL Local Context Map 

c 
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Figure 3.2.1-2. Sequence of LASL Development 
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Part of t h e b a t e r  supply system i s  located on non-DOE lands i n  Santa Fe County (see Sec. 3.3.1 and 
Fig. 3.3.1-1). Most o f  the Los Alanos W e l l .  F ie ld  was completed i n  1947148 f o r  t he  AEC consisting o f  
we1 1 s , booster pump s ta t  ions, underground water 1 i nes, overhead power 1 i nes, storage tanks, and other 
minor anc i l l a ry  f a c i l i t i e s .  Access t o  the f a c i l i t i e s  i s  from State Rbad 4. Routine maintenance i s  
performed on a l l  f a c i l i t i e s  by the  Zia Company under contract t o  DOE. Rights-of-way f o r  the f a c i l i t i e s  
a,Fe on easements from San Ildefonso Pueblo t o t a l l i n g  about 0.7 km (180 acres) and from the New Mexico 
State Highway Department along State Road 4. The easements are generally 100 m (300 feet)  wide along 
the l i n e  wi th  some wider sections a t  structure locations. The basic 50-year easement was established 
i n  1952. The Guaje Well F ie ld  consists o f  the sane types o f  f a c i l i t i e s  and was largely  caapleted i n  
1951. It i s  located on easements from the Oepartment o f  Agriculture, U.S. Forest Service, i n  Guaje 
and Rendija Canyons. 

Two e lec t r i c  u t i l i t y  l i n e s  serve Los Alamos County including LASL and the camrn i t y  areas. One 
known as the Reeves Line extendlng toward Albuquerque i s  wholly owned and operated by Public Service 
Company o f  New Mexico (PNM). The other, known as the Zia Line, i s  owned by DOE but operated and malrc 
tained by PNM under contract. The Z ia Line i s  a 115 kv overhead l i n e  on wood H-frame supports extendlng 
about 35 km (22 m i )  from Los Alamos t o  a PNM substation south o f  Santa Fe, wi th  a bladed access road 
between the supports. Most o f  the l i n e  i s  located on r e l a t i v e l y  sparsely vegetated p inowjuniper  and 
grass rangeland. Nonnal maintenance i s  minimal, p r i nc ipa l l y  repai r  of damaged insulators and conductors. 
The l i n e  was b u i l t  i n  approximately 1955-59 fo r  the AEC and i s  located on a right-of-way that  i s  
mostly 30 m (100 ft) wide., 

Management and United Pueblos Ageky f o r  San Ildefonso Pueblo; U.S. Department o f  Agriculture; U.S. 
Forest Service; t he  State o f  N e w  Mexico; and a number o f  pr ivate tmners. 

operated and maintained by the Gas Canparly o f  New Mexico. The 25-30 an (10-12 i n )  high pressure under- 
ground gas l i n e  about 210 km (130 m i )  wcst and north fran Los Almos County t o  the Kutz Canyon Can- 
pressor s ta t i on  near Bloomfield, NM. Most o f  the l i n e  was constructed I n  194650 by the Corps of 
Engineers f o r  the AEC. A segment o f  about 19 km (12 m i )  was acquired by exchange from Southern Union 
Gas Company (now Gas Cmparly o f  NM) i n  1950. 
u t i l i t y  company. The l i n e  crosses the Jemez Mountains f ran  Los Alamos t o  Cuba, NM. Along t h i s  portion, 
access js assured by graded access roads along the route, sane o f  which are maintained by Gas Company 
o f  NM and some o f  which have been taken over by the U.S. Forest Service as forest  roads. These roads 
may be bladed once or  twice a year t o  pennit Inspectlons and necessary maintenance. This access 

2 

The right-of-way i s  located on easements fran the U.S. Department of the In ter ior ;  Bureau of Land 

The natural gas l i n e  owned by DOE t ha t  sewes LASL and Los Alamos County i s  now leased t o  and 

It has always been maintained and operated by the publ ic 
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maintenance i s  the major environnental impact. Other maintenance includes occasional repair  o f  leaks 
and replacement o f  small portions t o  assure safe operation. Fran Cuba the l i n e  extends on northwest, 
generally para l le l ing New Mexico State Road 44. 
the l i n e  continues t o  para l le l  State Road 44 and Is adjacent t o  two other Gas Company o f  
extend t o  Albuquerque. Along t h i s  56 km st retch some realignnent o f  the DOE and Gas Company o f  lyll pipe- 
l i nes  i s  underway because o f  reconstruction and improvement o f  State Road 44. 

The rights-of-way f o r  t h l s  56 km port ion are across lands owed or administered by the U.S. 
Department o f  the In ter ior ,  Bureau o f  Land Management; the Bureau o f  Indian A f fa i r s  f o r  Navajo Tribal 
and Indian Allotment Lands; the New Mexico State Highway Department; and a number o f  pr lvate owners. 
Because o f  the realignnents and problems wl th  o l d  records, easements along th is s t re tch are current ly  
being acquired or  renegotiated. Rights-of-way easements f o r  the 152 km (95 m l )  o f  l i n e  from Nageezi 
t o  Los A l a o s  are held by DOE on Indian Allotment Lands, U.S. Forest Sewice lands, New Meixco 
S t a t e  Highway Department lands, and a number of  p r i va te l y  owned lands. 

l i n e  i s  carr ied-on t o  Santa Fe and other Northern New Mexico canmunitles i n  a Gas Capany o f  M.l l ine.  

tangible dispostion o f  LASL land includes bui ld ing sites, t e s t  areas, waste disposal locations, roads, 
and u t i l i t y  rights-of-way. However, these account for only a small f r ac t i on  o f  the t o t a l  land area; 
most land is used i n  a less tangible way t o  provide l so la t l on  f o r  secur i ty and safety and as resewes 
f o r  fu ture structure locations. A comprehensive Master Plan program f o r  the Laboratory lands has been 
i n i t i a t e d  t o  assure adequate planning f o r  the best possible use o f  avai lable land i n  the future. 

The 124 major structures located I n  the 30 technical areas provide about 280,000 n? (3 X 10 ft ) 
o f  usable space (see Figure 3.2.1-3). Nearly 802 o f  t h i s  bu i ld ing space Is wfthin f i v e  o f  the technical 
areas--South Mesa, DP-Site (plutonlum and materlals research) , Los Alanos Meson Physics Facl l  i ty, Te* 
S i te  ( laser  and other research), and S-Slte (weapons research). South k s a  i s  the main technlcal area 
o f  the Laboratory, wi th  36 bui ld ings containing more than ha l f  o f  the usable space. Almost 602 of the 
laboratory employees work i n  t h i s  area, representing most o f  the administratlve and many o f  the research 
divisions. A recent addi t ion I n  t h i s  area i s  the new National Security and Resources Study Center. The 
DP-Site a c t i v i t i e s  have la rge ly  moved t o  the new plutoniun f a c i l i t y  s i te ,  but f i n a l  d isposi t lon o f  the 
bui ld ings a t  DP-Site has not been determined. 

Fran Nageerl on t o  Kut t  Canyon (about 56 km or 35 m i )  
l i n e s  tha t  

The easements are generally about 15 m (50 ft) wide. Much o f  the gas transmitted through t h i s  

The Federal Government presently controls 111 km (27,500 acres) of land f o r  use by LASL. The 2 
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hega Site 
Main Technical Area (South Mesa) 
Two-Mile Mesa 
Ancho West 
Ancho East 
K-Site 
Q-Site 
R-Site 
S-Site 
Pajarito Site 
DP-Site. east & west 
TD-Site 
Magazine Area A 
HP-Site 
Ten-Site Laboratory 

16 
17 
18 
19 
20 
21 

23 
24 
25 
26 
27 
28 
29 
30 
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Kappa Site 
Magazine Area C 
Ancho Canyon 
DF-Site 
W-Site 
Health Research Laboratory 
WA-Site . 
Radiochemistry 
Liquid Waste Disposal Site 
Radiation Exposure Facility 
Reactor Development Site 
Meson Physics Facility 
Mesita del Buey Area 
N w  Plutonium Processing Facility 
Subterrene Basalt 

Figure 3.2.1-3. LASL Technical Areas 
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A l l  o f  the permanent Laboratory technical areas are located within the IASL boundaries (see Figure 
3.2.1-3). Some temporary office space i s  provided off s i t e  by leasing commercial buildings i n  mite 
Rock and an elementary school building i n  Los Alanos not needed by the school system because of declining 
enrollment. The Z i a  Company general administrative offices, warehousing and heavy equipnent f a d l  i t i e s  

a r e  inside the Laboratory Reservation, i n  the Main Technical Area. The boundaries o f  the technical 
areas are defined by roads, by natural barriers such as canyon rims, and, i n  some cases, by secuiity 
fencing which i s  a t  a considerable distance fran the buildings. Thus, the indicated technical area 
out1 fner as shown on the map do not necessarily dpfine developed areas-much undisturbed terrain i s  
i ncl uded. 

Developnent occurs i n  numerous scattered areas, location and spacing generally re f lect ing a 
functional divlsion of Laboratory ac t iv i t ies  and responses t o  specific s i t ing  needs such as security, 
safety, o r  topographic constraints. It i s  the policy, where possible, t o  locate new developnent 
adjacent t o  existing technical areas t o  minimize environental impact and t o  take advantage of existing , 
ut il i t ies  and roads. Most devel opnent has taken pl ace on mesa tops wi t h  s l  opes o f  1 ess than 102; 
intensive developnent has been restr icted t o  5% slopes h e r e  the need for excavation and f i l l  operations 
can be minimized. Some structures require deep basements; f o r  instance, the UMPF required a signif icant 
excavation fo r  the underground accelerator tunnel providing structural in tegr i ty  as w e l l  as natural . 
shielding fo r  safety. However, f o r  the most part natural topography has been respected. 

Limited access by the public i s  allowed i n  certain areas o f  the LASL reservation. The area north 
o f  Ancho Canyon between the Rio Grande and State Road 4 i s  open t o  hikers, rafters, and hunters, but 
woodcutting and vehicles are prohibited. The &owl Tract northwest o f  S ta te  Road 4 i s  open to  public 
access subject t o  the restr ict ions o f  the Antiquities Act. Two other roads across the Laboratory 
resewation are normally open to  the public. These Federally-owed roads are Pajarito and East Jemez. 

Within Los A1 anos County i t s e l f  , a to ta l  o f  248 km (61,320 acres) are under federal control , 
including the LASL resewation, Forest Service, National Park Service, and US Postal Service lands. 
The percentage o f  Federal l y  owed land i n  Los A1 mos County has decreased fran lW% i n  1946, t o  93% i n  
1967, and 89% i n  1975. 

3-1 4 

2 

Remaining lands are owned by Los Alamos County Government, Los Alanos County 
Schools, and private cit izens (see Figure 3.2.1-4). 3-14, 3-70, 3-71 

3-70, 3-71, 3-72 The Land use and ownership i n  Los Alanos County i s  smar i zed  i n  Table 3.2.1-1. 
land use da ta  cover land under the County Government's daninjon and use and excludes most, but not 
a l l ,  Federally-owned land. Vacant and open-space land daninates a l l  categories o f  land use within the 
county, accounting fo r  56% of the area under county government control. Of t h i s  vacant and open space 
l a r d ,  the portion that can be developed fo r  urban purposes amounts t o  14% o f  the land d t h i n  the 
County. The remaining area, 42% o f  the to ta l ,  i s  useful only f o r  recreational purposes, because o f  
ter ra in  l imitations. The large proportion o f  open space results i n  a visual impact of uncrowdedness 
and l o w  density that i s  highly valued by community  resident^.^'^^ 

The remaining 44% o f  the land under county government control i s  the urbanized area. Residential 
areas a r e  the predominant land use, accounting fo r  45% of the t o t a l  urbanized area. This i s  somewhat 
higher than the natlonal average of 39%. 
housing i s  provided by s ing l+ fm i l y  detached homes. The slngle family detached home occupies an even 
higher percentage (87%) o f  the residential land area. The remaining 42% of the housing units are on 
13': of the developed residential area. According to the 1970 national census, the rural population i s  

As shorn I n  Table 3.2.1-2,3-74 the majority, 582, of  the 
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Figure 3.2.1-4. Land Ownership in Los A l m s  Vic in i ty  
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TABLE 3.2.1-1 
SUMMARY OF LAND OWNERSHIP AND USE IN LOS ALAMOS CWNTY~ 

Land Ownership 

Private and Total 
Federal Lands Miscellaneous Area. 

Forest Total 
LASL Service M i ~ c . ~  Federal 

Area km2 111 111 26 240 32 280 

Percent o f  
Total 40 40 9 89 11 100 

Land Use 

Percent o f  Total National Average 
Land Use Category Area (tan2) Urbanized Area Percent o f  Total 

Residential 7.0 

Comnercial 0.3 

Indus tr i ald 0.5 

Goverrment, 
General Welfare, a 

and Cmumi ty  Services 5.1 

Streets and Rights 
o f  w a y  2.7 

Developable Vacant Open 
Space and Undevelopable 
Vacant Land 14.8 

45 

2 

3 

33 

17 

39 

5 

11 

19 

26 

~ 

Total e 35.2 

a )  Data as o f  July, 1975. 
b Includes National Park Sewice, U.S. Postal Sewice, etc. 
c]  Includes Lot Alamos County Government, Los A l m s  Schools, and 

pr ivate owners. 
I ndus t r i a l  category includes transportation, comnunicatlon, and u t i l i t i e s .  edl Data covers land under Los Alams lovermnent dominion and excludes most, 
but not a l l ,  Federally-owned land. 

I 
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TABLE 3.2.1-2 - 
RESIDENTIAL LAND USE I N  1974 I N  LOS &AMOS 

Percent 
Percent Of 

- Nmber o f .  . .  Total 

Units Units Ian2 Land 
of Total Res f denti a1 

S i  ngl e-fami l y  detached 
housing 3240 58% 6.1 87% 

Mul t ip le  famfly un i ts  21 50 39% 0.80 . 12% 

Mobi 1 e home uni t s  165 3% 0.1 1% 

To t a  1 .. 5555 100% 7 '1 00% 
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'd5 These nominal wlth 27 people l i v i n g  on f i v e  fanns with an average size o f  0.02 km (4.8 acres). 
are actual ly a few large l o t s  i n  Pajari to &-res Subdivision. The proportion o f  camercial and industr ial 
land use i n  the unchanged area i s  much 1-r than the national berage (see Table 3.2.1-1) becaise the 
major  employment sector, LASL, i s  not included in  urbanized land area. 

the l imi ted water supply, the small labor force, the remoteness fran most markets, poor transportation 
connections, and the scarcity o f  raw materials. The exception i s  research and developnent finns that  
reinforce the Laboratory ef for t .  

Commercial land use a t  present includes the Carmunity Center Complex of r e t a i l  , professional , and 
administrative services, with about 41,040 n? (441,600 ft2) o f  f loor  space. Other commercial areas i n  
the t o m s i t e  and White Rock provide an additional 20,070 n? (215,900 ft2) of floor'space, f o r  a to ta l  
of 61,110 n? (657,500 sq ft) o f  canmercial floor space In the  count^.^-^^ 
land, which i s  a considerably higher proportion than the national average of 201. In contrast, the 
proportion of land used f o r  streets and rights-of-way i s  much less than the national average. 

the east, the Bandelier National Monrment along the south, and Forest Service lands along the southwest, 
southeast, and part o f  the east. Along the eastern boundary i s  a small area that i s  discontlguous 
frun, but a part of, the Bandelier National Monunent. 
side o f  the LASL s i t e  i s  a t r a c t  o f  sacred ground belonging t o  an Indian pueblo (see Figure 3.2.14). 
Los A laos  County also oms a small  piece o f  land i n  Santa Fe County; t h i s  i s  the s i t e  o f  the Bay0 
Canyon sewage treatment plant. 

Control of land i n  the v i c i n i t y  o f  Los Alanos i s  daninated by state and Federal goverment and 
Indian reservations. The region o f  interest i s  that within an approximate 80 km (50 m l )  c i r c l e  around 
Los Alaos  largely  contained within the portion o f  the Rio Grande drainage basin i n  the counties of 
Los Alanos, Rio Arriba, Taos, Sandoval, Santa Fe, and Bemali l lo. '-14 The area i s  truncated on the 
east by the drainage d iv ide o f  the Sangre de Cristo Mountains and extended further south along the 
i r r igab le  lands o f  the Rio Grande. Land ownership i n  the surrounding counties o f  Rio Arriba, Sandoval, 
Santa Fe, Bernali l lo, Mora, and Taos i s  s m a r i z e d  in  Table 3.2.1-3. 

the Bureau o f  Indian Affairs, the Forest Service and the Bureau o f  Land Managenent.3'72 The Bureau of 
Indian Af fa i rs  o f f i c e  i n  Santa Fe i s  responsible f o r  the J i c a r i l l a  Apache Reservation and the Eight 
Northern Pueblos: Cochiti, San Juan, San Ildefonso. Picuris, Santa Clara, Santo h i n g o ,  and Pojoaqw. 
Although the Bureau o f  Indian Af fa i rs  provides technical assistance, f inal  responsibi l i ty f o r  land use 
pol i c y  and decisiofkmaking rests u l th each t r i b a l  council. Land use pol icies developed by the state 
or local un i ts  o f  goverment have no legal authority t o  regulate land use by Indians on reservation 
lands. The increasing pressure fran population growth f o r  developnent o f  t r i b a l  lands, par t icu lar ly  
east of Los Alanos near Santa Fe and Espanola, w i l l  have a major effect on growth patterns i n  the 
region. 

Forest includes the Pecos River Forest Reserve, the Pecos Wilderness, the demez Forest Resewe east of 
the Rio Grande, and the San Pedro Parks Uilderness. The Carson National Forest includes the Taos 

2 

Industr ial growth has not occurred f o r  many reasons: the l im i ted  mount o f  suitable land available, 

the government, general w l fa re ,  and canmunity services categories amount t o  33% of the urbanized 

Los Alanos County i s  bound& by private lands on the best, Indian lands on the north and part o f  

In the V-shaped area protruding in to  the eastem 

3-70, 3-76 

Surrounding Los Alamos County, three Federal agencies control a significant portion o f  land use: 

The Forest Service manages two  National Forests i n  northern New Mexico. The Sante Fe National 
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TABLE 3.2.1-3 
SUMMARY OF LAND OWNERSHIP AND USE IN THE LOS ALAHOS REGION I N  1975 

Land Ownership 

WEUL . mw sun 
Bur. of Load 

FO-.~ Santica bnanmmmt Dnf.nra Iliac. ~d.' TOCJ M. b Come km2 2 h 2  2 b 2  b 2  b 2  L. 
LomN- 111 40 0 0  111 40 26 9 248 89 O 0 .  0 0 32 11 280 
Ula Arrlba 5.613 37 2.247 l5 1 0 43 0 1.90) 52 2.618 17 439 3 4.275 28 l5,- 
hnta ?e 1.014 21 338 7 3 0 S 0 1.360 28 322 6 348 7 2.914 59 4.944 
Sandoval 1,SOt 16 2.381 25 0 0 ll2 1 3.995 42 2,632 3 325 ' 3 2.675 28 9,627 
Tam 2.130 36 838 14 0 0 0 0 2.960 51 252 4 393 7 2.233 31) 5,846 
neraallllo 311 lo 70 2 221 7 24 1 626 21 901 0 &30 4 1.371 45 3rOU 
b r a  402 8 31 1 0 0  3 0 4 1  9 0 0 310 6 4,269 U IrOl5 
rotal ll.083 25 5.905 u 336 1 2lS 1 17.37 40 6.725 l5 1,965 4 17.769 40 43.996 

- - .  b o d  0.. (b2) 
m r c I . 1  - 

Crazlni Imdm ThbO? h l l t - W C  lurieulturm lvcrurloll I U a c m r r '  Total 
Lon Name. 111 -0 32 0 26 ll1 280 
Rlo A r r i b a  10.486 . 4.2l5 175 207 a6 67 l5.236 
Santa Fa 4.230 406 l49 l50 5 4 4.944 
Sandawl  8.025 1.285 143 76 93 5 9.627 
Tam 3,503 1.998 67 194 82 2 5.846 
Bera.lill0 2,132 225 381 69 - 221 3.028 
nor. 4.116 . 748 50 i a  12 6 5.039 
Total .32.603 8,877 997 799 30) 416 43.9% 

m) Defenaa 1nclud.a l a d o  mdmr DOE cm~rol. m8 Un. 
b) ~imcellaamrw,Padmrml ornrarmhip iocluav tba thtimml ?uL Somiem. tba 0.8. ?yW Om-, mcc. 
c )  Built-up includaa urban armam. l a d m  auMi.16d for rm.s1.otiml ad iohatrial uy. ad roJ.. 
d) Uacdlmumour ineldam def- b d m .  a d  LLU and r u r r o i r a  dtb .refaem uy of 0.16 d R M. 

r 
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Forest Reserve and the por t ion of. the Jemez Forest Reserve nest o f  the Rio Grande. These National 
Forests are managed under mu l t i p le  use planning f o r  lumbering, grazing, recreation, and mineral and 
power production wi th  resul t ing revenues being redistr ibuted t o  the counties. Los Alamos County 
residents are heavy recreational users o f  these areas. 

The Bureau o f  Land Management manages a l l  federal lands not under the j u r i s d i c t i o n  o f  another 
federal agency; basical ly the land l e f t  over a f t e r  the d i s t r i b u t i o n  o f  t e r r i t o r i a l  land. i n  New Mexico. 
This land i s  leased t o  pr ivate indiv iduals f o r  spec i f ic  uses such as grazing, lumbering, mining, and 
agr icul  ture. Occasionally these lands are traded o r  sold. 

Other Federal land owners include the National Park Service and the Bureau o f  Sport Fisheries and 
Wildl i fe.  The National Park Service land i s  mainly Bandelier National Monument, par t  o f  rrhich was 
declared a wilderness area i n  1976. Bandelier has also been authorized t o  expand southward, so t h i s  

3-77 land use category w i l l  increase. . 
The State Land Of f ice manages state t r u s t  lands. These lands are not publ ic danain but are held 

i n  t r u s t  f o r  the actual users, various inst i tu t ions.  They are managed t o  produce revenue by leasing 
f o r  l ivestock, timber, agr icul ture,  o i l  , gas, and other mineral production. The State Forest Service 
also manages lands i n  the region. 

Most o f  the land i s  open range grassland, pinowjuniper, o r  forested. Most o f  the population 
outside the c i t i e s  o f  Albuquerque, Los Alamos, and Santa Fe i s  d is t r ibuted i n  the small towns and 
v i l lages along the Rio Grande and i t s  t r ibutar ies.  

s ingle category,’although the column covers a l l  noncommercial forest and woodlands. Not a l l  grazing 
land i s  included, since p rac t i ca l l y  a l l  of the commercial timber areas are also used for  grazing and 
some agr icu l tura l  cropland i s  also used f o r  grazing. The miscellaneous column also includes some 
grazing lands. Therefore the t o t a l  land acreage used f o r  grazing may be larger. 

Commercial timber i s  the second largest category. This covers a l l  land capable o f  producing saw 
timber that  i s  not withdrawn from timber use and i s  economically available. These lands are generally 
also used f o r  grazing and recreation. Another land use i n  the region, mineral production, i s  not 
shown i n  the table. L ike grazing and timber harvesting, a l a r y e p o r t l o n  i s  done on land leased from 
federal o r  s ta te agencies. Mineral production includes o i l  , gas, copper, iron, manganese, uranium, 
feldspar, sand, gravel, coal, caliche, and salt. See Section 3.2.2 f o r  fur ther  discussion of mining 
i n  the region. Geothermal energy i s  a new land use being developed i n  the region. 

The bui l t -up category o f  land use implies a much larger  percentage o f  urban areas i n  the region 
than i s  actual ly the case. That i s  because t h i s  category includes roads and t h e i r  rights-of-way. 
addition, lands tha t  have been subdivided f o r  res ident ia l  and fndustr ia l  uses are included, even 
though these areas have not actua l ly  been developed i n  some cases. Unfortunately data i s  not available 
tha t  accurately depicts the predaninantly rura l  character o f  the region. 

Within the area o f  Interest, the pr inc ipa l  crops are grown on about 344 km (85,000 acres), which i s  
about h a l f  o f  the po ten t i a l l y  i r r i g a b l e  land. Even so, sane 95% o f  the cropped land i s  considered 
economically res t r i c ted  because o f  l o w  product iv i ty,  -1 imited water ava i l ab i l i t y ,  and small farm size. 
AgrSculture accounts f o r  roughly 3% of econanlc production ye t  i s  responsible for  65% of the water 
depletions i n  the area. 
region. 

, ‘ 

Land use i n  the Los Alamos region i s  shown i n  Table 3.2.1-3. 3-70D 3-76 Grazing i s  the largest 

3-25, 3-72 

In 

Agricul ture i s  res t r i c ted  largely  t o  the i r r l g a b l e  land adjacent t o  the R i o  Grande and i t s  t r ibutar ies.  
2 

See Section 3.2.2 f o r  fur ther  discussion o f  agr icu l tura l  a c t i v i t i e s  i n  the 
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Livestock operations i n  the area account f o r  over 50% o f  the t o t a l  value added by agr icu l tura l  
type a c t i v i t i e s  t o  the economy o f  the area but contr ibute only 3-5% o f  the t o t a l  economic production 
i n  the area. 
enterprises. Catt le are the pr inc ipa l  l ivestock w i th  m i l k  cows representing 3% o f  the to ta l .  Operations 
involve both .the grazing and sale of steers and cow/calf operations. Agr icul ture a c t i v i t i e s  f o r  the 
operations are res t r i c ted  t o  hay and gra in  crops, w i th  l i t t l e  o r  no cash sales of'produce. The bulk 
of cash sales involves the year l ing steer operations, with a much smaller proportion derived from 
cow/calf operations. 
percentage of re turn on investments. The small-scale operations are generally o f  a subsistence o r  
?art-t ime nature and do not contr ibute substant ia l ly  t o  the Owner's cash incane. The large-scale 

ranching i s  a major a c t i v i t y  i n  the northern p a r t  of the state, but  again the generally a r i d  conditions 
l i m i t  ranges t o  a r e l a t i v e l y  lou head-per-acre ra t i o .  I n  addition, the decline i n  i ivestock grazing 
has been affected by the inadequate processing f a c i l i t i e s  loca l ly ,  the decrease i n  avai lable grazing 
land, and over-grazing. As w i t h  fanning, the trend i s  t o  r e l a t i v e l y  large ranches. One agr icu l tura l  
a c t i v i t y ,  ra i s ing  chickens, has been increasing i n  the region. 

Another t rad i t i ona l  economic a c t i v i t y  I n  the region, mining, has fluctuated depending on market 
demand. During the ear ly  seventies, mineral production and the products' pr ices have been increasing. 
The t o t a l  value of mineral production f o r  the reglon I n  1972 was over $90 m i l l i on .  Sand, gravel, and 
stone are the most commonly exploi ted minerals I n  the region. Other i ndus t r i a l  mineral resources 
include pe r l i t e ,  mica, pumice, gypsun, limestone, clay, beryllium, and feldspar. The prime metal ores 
are molybdenum i n  Taos County and copper and zinc i n  Santa Fe and Sandoval Counties. Rio Arriba and 
Sandoval Counties possess natural gas and petroleun resources. Other energy resources i n  the region 
are coal, peat, uranium, and geothermal. Since mining i s  a r e l a t i v e l y  labor-intensive industry, i t s  

Livestock ra i s ing  and production includes both small part-t ime and large-scale carmercial 

. 

The primary di f ference between the large- and small-scale operations l i e s  i n  the 

operations rea l i ze  a minimal re tu rn  on the owner's investment and sane cash income. 3-23, 3-79 C a t t l e  

378 

m u l t i p l i e r  effects have a broad econanic impact f o r  the region. 3-72, 3-76, 3-78 

Manufacturing has experienced slow growth i n  the region. The pr inc ipa l  categories are lumber and 
wood products, food products, and p r l n t i n g  and publishing. Outslde o f  Albuquerque, s c i e n t i f i c  instruments 
and stone, clay, and glass products have importance. 
important products. 
f i rms i n  the region. 3-76 It i s  becoming a leading center f o r  &change o f  goods and services throughout 
the southwestern United States and c lea r l y  danlnates the economy o f  the region and the state. 

condi t ion o f  the region. 
been o f f s e t  by increased a c t i v i t y  i n  other sectors. The generally modest economic developnent i s  
f u r the r  hampered by the large numbers o f  unsk i l led workers and by language and educational d i f f i cu l t i es .  
There has been a trend, however, towards an Increased percentage o f  jobs i n  the services; trade, and 
finance, insurance and rea l  estate sectors, with a corresponding lawer proportion o f  d i r e c t  goverment 
employment. There has been B concentration o f  jobs i n  Albuquerque, Santa Fe, and Los Alamos. With 
the exceptions o f  Albuquerque, Santa Fe, and Los Alamos, unemployment i n  the area has consistent ly 
exceeded state and national averages (see Table 3.2.2-1). 3-78, 3180 Although the t o t a l  jobs I n  the 
region have increased by 20% between 1970 and 1975, t h i s  growth i n  employment has not kept up w i th  the 

I n  Albuquerque, jewelry and machinery are 
The City o f  Albuquerque i s  the Indus t r i a l  hub, w i th  90% o f  the 617 manufacturing 

The decline i n  both fanning and l ivestock grazing i s  large ly  responslble ' for  the depressed economic 
Unlike other areas I n  the nation. decreasing agr icu l tura l  employment has not 

4J 
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TABLE 3.2.2-1 

EMPLOYMENT, INCOME, AND POVERTY STATUS IN LOS ALAMOS REGION 

Employment Status 19763-80 

Labor force 

Unemployed 

Unemploynrent ra te  

Albuquerque Northern 
Metropol i tan New Mexico 

Mora Taot Rlo Arrlba Los Alamos Santa Fe Area Region 

1.163 7,217 9,356 7,303 27 , 580 161,991 214,610 

388 1,085 2,000 353 . 2,474 13,146 19,446 

33.4% 15.9% 21.4% 4.8% 9.0% 8.1% 9.1% 

3- 78 Income 8 Poverty Status 1975 

Total number o f  famil ies 1.055 4,099 5,620 3,877 12,228 81,312 108,191 

Median family incme $3,100 $5,308 $5,544 $15,273 $8,018 $8,868 We638 

Number receiving welfare 188 687 798 52 7 93 4,514 7,031 

or public assistance (18%) (17%) (14%) (1%) (6%) (6%) (6%) 

Number of fami 1 ies 605 1,468 1,930 83 2,221 11,521 17,828 

below poverty level (51%) (36%) (34%) (2%) (18%) (14%) (16%) 
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growth in'the labor force. Consequently the-unemployment r a t e  has r isen i n  every county including ' 

Los Alamos i n  the region over t h i s  period (see Figure 3.2.2-2). 3-709 3-80 The region has two seasonal 
employment patterns as well. 
surges i n  June tha t  decline i n  September, because o f  a student i n f l u x  i n t o  the labor market. I n  the 
r e s t  of the region unemployment peaks I n  the winter months, January through Apr i l ,  and gradually 
diminishes through the sumner and f a l l .  This pattern r e f l e c t s  the dependency on tourism, agr icul ture,  
forestry, and construction. 

As a resu l t  o f  the economically depressed status o f  the region the median income i n  the region i s  
low, less than the national average, and the percentage o f  fami l ies wi th  income below the national 
poverty leve l  i s  high. Welfare o r  publ ic f inanc ia l  assistance i s  a major source o f  incane i n  Mora, 
Taos, Sandoval, and Rio Arriba.Counties, wi th  14 to 18% o f  the fami.lies recetving economic a i d  (see 
Table 3.2.2-1). 

w i t h  the regional economy h igh ly  dependent on it. 
employers i n  the region, there i s  a very l im i ted  technical labor pool fran which t o  draw; and the 
preponderance o f  more h igh ly  s k i l l e d  workers must be imported from outside the region. 

the associated a c t i v i t i e s  o f  Zia, Los Almos Contractors Inc. (LACI), EGG, and the Los Alamos Area 
Of f ice o f  DOE (LAAO). This has a large economic impact on the surrounding counties since 3!% o f  
these workers l i v e  outside Los Alamos County. 
employed i n  Los Alamos. 
i n  tne table, but presumably a s imi lar  percentage o f  these are from the surrounding region. 

employment structure o f  the county. 
and LAAO has varied between 72% and 67% o f  tofsl enploymcnt since 1967. 
that  i s  due t o  the supporting services sector has been increasing. 
t h i s  sector, accounting f o r  one-fourth o f  a l l  enployment. 
f o r  41; o f  t o t a l  employment, i t  also plays an important r o l e  i n  the local  economy (see Table 

I n  Santa Fe and Los Alamos Counties there are pronounced unemployment 

3-72 
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I n  th f s  setting, LASL f inds i t s e l f  the only major i ndus t r i a l  employer i n  North Central New Mexico, 
Because o f  the lack o f  comparable high-technology 

I n  Los Alamos County the economy i s  based largely  on the Federally funded operations o f  LASL and 

Table 3.2.2-2 sumnarizes the d i s t r i b u t i o n  o f  workers 
Employees o f  the trade, construction, and service sectors are not included 

The dependency o f  the economy o f  Los A l m s  on DOE'S operations i s  eas i ly  i l l u s t r a t e d  by the 
The d i rec t  federa l ly  funded employment of LASL, Zia, LACI, EGG, 

The percentage o f  empl@flent 
Reta i l  trade and services dominate 

Although contract  construction only accounts 

3-80 3.2.2-3). 
As mentioned ear l ier ,  unemployment i s  extrenely law i n  Los Alamos canpared to the surrounding 

:omunit ies and the r e s t  o f  the nation. 
adolescents. Many women hold non-technical degrees, and others w i th  technical degrees of ten have 
obsolete s k i l l s .  The adolescents are generally students between 16 and 21 years o f  age. Again there 
are few non-technical jobs, and srmner employment OppOrtUnitieS are l imi ted. 

Los Alamos has not generated the large domtown area that  i s  character ist ic o f  other carmunities 
o f  comparable size. There are two main camnercial areas, the camnunity center i n  Los Alamos townsite 
and the shopping centers i n  White Rock, plus two other neighborhood shopping areas i n  Los Alamos 
townsite. 

There are two underemployed groups, however: women and 

3-71 



I 
I.' 
I 

3-83 

I .  
1. . 

40 

35 

30 

25 

20 

15 

IO 

5 

REGIONAL 
AVERAGE 7 

- 

SANDOVAL 

LOS ALAMOS 

I I I I I I 
19to 1971 1972 1973 1974 19?5 1916 

YEAR 

Figure 3.2.2-2. Unemployment Rates for Northern New klexico 



3-84 

TABLE 3.2 . 2-2 

COUNTY OF RESIDENCE I N  NORTHERN NEW MEXICO FOR WORKERS AT LOS ALAPlOS 
(LASL, Zia, E G S ,  LAM, and Cos Alamos County Employees i n  1976) 

Los Alamos County 
Los A l a o s  Townsite 
White Rock 

Espavola and Fairview 
Santa Cruz, Truchas, etc. 
San Juan Pueblo, Oixon, Alcalde, etc. 
Abiquiu, E l  Rito, etc. 

Cerr i l los,  Chimayo, and Tesuque 

Rio Arr iba County 

Santa Fe Count 
d P o J o a q w  

.Taos County 

Bernal i 1 1 o Count 

SaJndovalSCounty 

Taos, Ranchos de Taos 
Penasco, Ojo Caliente; Rodante, etc. 

A1 buquerque, B i l  en, Bernal i 1 10 

emez prings. Jernez Pueblo. Pena Blanca _ .  

Mora County .. 
La Cueva 

Comnuni ty County Total 

5703 66% 

1527 18% 

3773 
1930 

1027 
204 
228 
68 

1009 
247 

28 
43 

54 

1256 

71 

54 

14% 

1% 

1% 

35 - 
4 - 35 

4 

Total - 

SALARY IMPACT OF LOS ALAMOS SCIENTIFIC LABORATORY 
OUTSIDE OF LOS &AMOS COUNTY 

Number o f  
LASL Employees 
January 1979 

Santa Fe, Las Vegas, Cochitl, 
Pojoaque, Tesuque, E l  Rancho, Cuyamungue, 

Espa'llola, Fairview, Santa Cruz,' San Juan Pueblo, 

Hernandez, E l  Rito, Chamita, Ojo Callente, Canjilon, 

Dixon, Alcalde, Embudo, Taos, Velarde, Arroyo Sew 
Penasco, Truchas, Cundiyo, Chimayo, Cordova, Trampas 
Jemez Springs, Jemez Pueblo 
Albuquerque, Corrales, Bernal i l lo,  Belen, San P e d r o  
M i  scel 1 aneous 

San Ildefonso, Nambe 

La Mesi l la 

Mendanal es, Abiqui u, Coyote 

Total - 

557 
401 

81 3 

72 

121 
199 
56 
64 
70 

2,353 

- 

Yearly 
Salaries 

$10,973,645 
6,617,983 

11,507,247 

787,362 

1,552,697 
2,340,698 

994,173 
1,039,345 
1.661.424 

$37,474,844 

' 0  
0 

. -. 

0 

:SI 
i 

U 
- .  :0 
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TABLE 3.2.2-3 

EMPLOYMENT STRUCTURE OF THE LOS W O S  COUNTY 

GOVERMENT MPLOYMENT COMMERCIAL SECTOR WPLOYMENT 
T i  nance , TOW1 

LASL, Z I A  % o f  Insurance, 6 Contract Canerela1 X o f  Total 
Year LACI.  LAAO Total Trade Service Real Estate Construction Other GnDloment Total Employment 

1967 

1968 

1969 

1970 

1971 

1972' 

1973 

1974 

5 . 372 

5.527 

5.728 

5.827 

5s 624 

5,728 

6,081 

6.219 

70 ' 525 1,351 103 

72 522 1,254 70 

71 570 1.169 94 

72 543 1,125 90 

70 561 1,414 101 

69 598 1.532 134 

68 700 1,576 126 

67 755 1,755 165 

240 

202 

385 

373 

293 

316 

382 

261 

93 

83 

99 

98 

85 

50 

96 

77 

2,312 

2.131 

2.317 

2,229 

2,454 

2 , 630 

2.880 

3.013 

30 7,684 

28 7,658 

29 8,045 

28 8,056 

30 8,078 

31 8.358 

32 8,961 

33 9,232 

I 
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I n  1976 White Rock, w i th  about one-third o f  the population, had 252 of the camercial  floor space 
i n  the county. Reta i l . t rade occupies 501 of  the t o t a l  camnercial f loor space i n  Lot Alanos County and 
returned $59.97 gross income per square foot o f  enclosed.space I n  1974. Services occupy 432 o f  the 
t o t a l  c m e r c i a l  f l o o r  space, but only returned $18.09 per square foot. Finance, insurance, and real  
estate accounted f o r  62 of the canmercial floor space, returning $42.73 per square 

The t o t a l  amount o f  canmercial development I n  Los Alanos I s  l o w  I n  proportion t o  the population. 
The special circumstances of Los Alanos as a closed town e a r l i e r  l i m i t e d  r e t a l l  ac t j v i t i es .  Canpetltion 
from Santa Fe, EspaGola, and hlbuquerque has continued t o  l i m i t  carmercial de~e lop lnen t .~ '~~  The 
proport ion o f  t o t a l  payro l l  spent l o c a l l y  has been Increasing and reached 362 i n  1974, whlch I s  s t i l l  
l o w  considering the size o f  the community. I n  addltlon, workers who l i v e  outside the county spend 
t h e i r  income i n  the canmunities o f  t h e i r  residence. Los Alamos does not serve as a market area f o r  
any surrounding communities, but  rather the o t k r  communities i n  the region benef i t  great ly  f ran  the 
payro l ls  o f  Los Alamos. The economic impact o f  DOE'S a c t i v i t i e s  I n  Los Alamos on the region w i l l  be 
discussed i n  greater de ta i l  i n  Section 4.3.5. 

3.2.3 Demography 

evident i n  Table 3.2.3-1.~'~~ The majority, 732, o f  the population i s  people o f  Spanish language or 
Spanish surnames. Nevertheless the t e r n  minor i ty w i l l  be used i n  t h i s  discussion I n  v i m  o f  the 
proportions nationally. Indians represent 101 o f  the population, and Negro and other minorit ies, 12. 
B e r n a l i l l o  County d i f fers  f ran  the other s i x  counties o f  the region wi th  a smaller proportion o f  
Indian or  Spanish and a larger  proportion of non-minority and Negro. 
proport ion o f  minor i t ies  i n  the region. 

i s  3.3 t o  3.4, compared t o  the s tate average o f  3.4 (see Table 3.2.3-2). 3078 The size o f  the average 
household increases considerably i n  the more rura l  counties o f  Mora, Rio Arriba, Sandoval, and Taos, 
ranging between 3.6 t o  4.2 persons per household. The same type o f  pat tern i s  evident i n  the percentage 
o f  m e n  Sn the working force, varying between 14 and 302 i n  the ru ra l  counties and r i s l n g  t o  between 
41 and 43% i n  the urban counties. The average f o r  the s tate i s  372. 

and high unemployment rates. Predlctably the median family incomes o f  the minor i ty  groups are less 
than the averages f o r  a l l  families, and the percentage o f  fami l ies below poverty l eve l  i s  greater. 
However, there i s  a considerable di f ference i n  income f o r  minor i ty  groups i n  Los Alamos County Compared 
t o  the res t  o f  the region or the state. The family income o f  residents o f  Loo Alanos c lass i f l ed  as 
Spanish i s  almost twice that  o f  the s t a t l s t l c a l  average, and w e r  four times the  fmlly incane o f  Mora 
County's Spanish population. 

includes a large ru ra l  population and two main urban centers. The t w O  main urban centers are the c i t y  
of Albuquerque i n  B e r n a l i l l o  County and the c i t y  o f  Santa Fe I n  Santa Fe County. Santa Fe County had 

For the counties of Mora, Rio Arriba, Santa Fe, Sandoval, and Taos a denographlc pattern I s  

Lot Alanos has the smallest 

I n  the urban counties o f  Santa Fe, Bernal l l lo,  and Lor Alamos the a m b e r  o f  persons per household 

As discussed i n  Section 3.2.2, the economy o f  the region i s  generally depressed, w i th  l o w  incomes 

The population i n  the s ix  surrounding counties t h a t  encompass most o f  the present area o f  in terest  
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TABLE 3.2.3-1 

MINORITY DISTRIBUTION IN NORTHERN NEW MEXICO 

(1 970 Census 1 

Other 
M i  nor1 ty 

Spanisha X Indian X Nesro X Groups X Total 

Bernalillo 123,814 39.2 5,834 1.8 6,689 2.1 2,463 .8 315,774 

71 0.5 61 0.4 63 0.4 15,198 Los Alamos 2,699 17.8 

Mora 4.419 94.6 2 -  1 -  10 .2 4 s 673 

Rio Arriba 20,691 82.2 2,755 10.9 49 -2 200 - 8  25,170 

Sandoval 11,159 63.8 6,796 38.9 19 -1  106 -6 17,492 

Santa Fe 34,883 64.9 1,096 2.0 268 .5 230 0.4 53,756 

Taos 15,109 1,193 6.8 28 -2 277 1.6 17,516 

State 407,286 40.1 72.788 7.2 19,555 1.9 7.842 -0.8 1 016,000 

aThis column Includes some Indlans with Spanish surnames; therefore, 
county rows my add to more than 1002. 



Population (1970) 

Total 

Median age 

Age Distribution 

Under 17 

18 - 44 

45 - 64 

65 & over 
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TABLE 3.2.3-2 

SELECTED STATISTICS FOR LOS A M O S  AND SURROUNDING COUNTIES 

Los Alamos 

15,198 

26.7 

42% 

35% 

20% 

2% 

Pepsons per household 3.4 

Percentage of working 
women 43 

Percentage o f  25 and 
older w i t h  4 or more 

Percent of public school 

years o f  college 39 

expenditure from Federal 
sources (1 973/1974) 50.4 

Persons per square mile 121 

Persons per doctor (1974) 589 

Rio Arriba 

25,170 

21 .o 

45% 

32% 

16% 

7% 

3.9 

29 

6 

10.1 

4 

1 ,820 

Sandoval 

17,492 

21.3 

45% 

32% 

17% 

7% 

4.2 

28 

10 

23.2 

4 

1 ,629 

Santa Fe 

53 , 756 

24.0 

39% 

3 5% 

1811: 

8% 

3.4 

43 

17 

4.5 

24 

539 

Taos Bernalil lo Mora S t a t e  - 
17,516 

23.3 

42% 

31 % 

17% 

9% 

3.6 

30 

- 
9 

5.1 

7 

1,890 

315,774 4,673 

24.4 22.6 

38% 43% 

38% 26% 

18% 19% 

6% 12% 

3.3 3.6 

41 14 

17 4 

4.7 3.6 

226 3 

528 4,300 

1,016,000 

23.9 

40% 

36% 

18% 

7% 

3.4 

37 

13 

9.5 

8 

910 
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a 1975 population o f  about 62,000 wi th  45,000 l i v i n g  i n  the c i t y  o f  Santa Fe, accounting f o r  i t s  74% 
urban character. Further south, Be rna l i l l o  County had 365,200 people i n  1975. 3 4 2  The urban growth 
o f  Santa Fe and Albuquerque has accounted f o r  most o f  the growth i n  t h e i r  two COUntleS, and includes 
substantial net immigration (see Table 3.2.3-3). 3175D 3-78* 3-82 Those two urban centers, along 
w i th  Los Alamos County, account f o r  80% of the region's population. 

i n  size from a few hundred t o  a few thousand. The nearest such conaurnity i s  EspaEola, about 20 km 
(12 mi) t o  the northeast o f  Lot Alamos, wi th  a 1975 population o f  over 5600. Local rura l  COmIIIunitieS 
have experienced l i t t l e  net population growth. 
accounted f o r  about 74,800 people i n  1975, a l l  classed as rural. Taos, Mora, and Rlo Arr iba have 
almost the same populations as they d i d  20 years ago. Sandoval has g r m  f ran  12,500 i n  1950 t o  
22,600 i n  1975. 
out natural rates o f  increase (see Table 3.2.3-3). 3-75n 3-78n 3-B2 The rate o f  population loss 
i n  the rura l  areas has slowed considerably since the 50's and 60's. although the economic factors 
accounting f o r  t h i s  movement are s t i l l  present. However, there has been a decided trend towards 
in-migration i n  the people over 55. 3-78n .. 3-82 Thls i s  i n  d i rec t  contrast wi th  the trend f o r  
Los Alamos, where the percentage o f  residents over 65 i s  22, about one fou r th  that  o f  the region 
and the state. However, the proportion i s  increasing and should reach the state and regional 
averages during the next decade. 

f o r  fu ture requirements. O f f i c i a l  projections f o r  New Mexico countles are compiled by the Of f ice o f  
Business Economics and Economic Research Service (OBERS) and the Bureau o f  Business Research (BBR) a t  
the Universi ty o f  New Mexico. 3-83 The lower project ion i n  each case i s  the more recent project ion 
made by loca l  demographers. A compllation o f  recent estimates shows L?s Alamos with an expected 
1980 population o f  16,800 t o  27,300, Santa Fe 59,200 t o  65,100, and Berna l i l l o  353,500 t o  424,300. 
Projections f o r  the rura l  count ies-d io  Arriba, Sandoval , and Taos-bracket t he  1970 population with 
growth t o  66,500 (BBR) o r  decrease t o  54,100 (OBERS). Expectations then a n  that  the rura l  counties 
w i l l  remain stable, wi th  consfderable urban growth occurring i n  Santa Fe and Albuquerque. 

By the end o f  1975, the o f f i c i a l l y  estimated population o f  Los Almos County was 15,900. This 
indicates the growth rates since 1970 are lower than the preceding two decades, when the population 
grew fran about 10,500 i n  1950 t o  13,000 i n  1960 and 15,200 I n  1970. 3-78 Histor ica l  ly, Los A1 amos 
County has grown i n  proportion t o  the level  o f  LASL'S research and developnent efforts. The shape 
o f  Los Alamos County's population w i l l  continue t o  be int imately dependent on i t s  federal agency 
a f f i  1 i a t i  ons. 

New Mexico counties, it has the highest fami ly income, highest proportion of college graduates, and 

. 
The major i ty o f  the region's rura l  population i s  i n  towns, villages, and Indian pueblos ranging 

Four counties, Sandoval, Rio Arriba, Mora, a@ Taos, 

Large out-migration, especial ly o f  youth seeking employment, has nearly cancelled 

Population projections are speculative at  best but o f f e r  a t  least  some basis on which t o  plan 

Los Alamos County i s  demographically unusual i n  several respects. By comparison wi th  a l l  other 

the highest population density. 

higher than any other county i n  the region. The age d i s t r i b u t i o n  of Los Alamos has i t s  roots I n  the 
o r i g i n  o f  the community wherein large numbers o f  young professionals were Imported, many o f  whom 
started t h e i r  fami l ies i n  Los Alamos. Over the years the population has matured wfth the Laboratory; 
the largest f lve-year age groups o f  adults being 25-29 i n  1950, 35-39 i n  1960, and 45-49 i n  1970. 

The median age i n  Los Alamos County i s  26.7, which i s  higher than the state average and much 

I '  
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TABLE 3.2.3-3 

COMPONENTS OF POPULATION CHANGE I N  NORTHERN NEW MEXICO 

1960-1 970 1970-1975 
Inferred Net Inferred Net 

1960 1970 1975 Misrationa Miorationa 

Bernal i 1 l o  

Los Alamos 

Mora 

Rio Arriba 

Sandoval 

Santa Fe 

Taos 

State . . . 

262,199 

13,037 

6,028 

24,193 

14,201 

44,970 

15,934 

951,023 

315,774 

15,198 

4,673 

25,170 

17,492 

53,756 

17,516 

1,016,000 

. .  

365,200 

15,900 

4,900 

28,000 

22,600 

62,000 

19,300 

1,147,000 

1,449 

-48 

-2,210 

-4,774 

-224 

0278 

-1,478 

i119.893 

-* 29 000 

100 

0 

400 

3,400 

. 3,800 

600 

59,000 

a)Inferred net migration i s  the change i n  population minus the 
natural increase. The natural increase i s  b i r ths  minus deaths. 

: 
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There has consistently been a notch in the population distribution at the younger ages 15 to 24. In 
the early days this may have been due to so many newly formed families; it'is now largely related to 
the high proportion of high school graduates that go away to college. The acceptance of newer birth . 
control techniques has resulted in a slight notch in the 5-10 year age category and a pronounced drop 
in the five years and younger group. 

One imp1 ication of these unusual population characteristics is that increasing numbers of retirees 
can be expected, especially in the next five to ten years. 
since 1950. Earlier, housing assignments were strictly controlled and only those working in Los Alamos 
could reside in the comnunity. A survey in 1974 concluded that 95% of all county residents 60 years of 
age and over intend to continue residing in their present homes after retire~nent.~-~~ Recently, about 
half of the roughly 200 annual retirees have been remaining in the cwnunity; If trends are projected 
using national rates, Los klamos can expect three to four times as many people In the 65-74 age bracket 
in the next ten to fifteen years. While a population growth of about 1400 can be anticipated just 
from retirees, the exodus of youth seems likely to continue as they go to college; about 75% of high 
school juniors and seniors recently interviewed do not intend to return. 3-71 Los A l m s  has been 
following the national trends towards smaller families and a decreasing percentage of married Couples. 

About 3000 LASL/Zia/Federal employees live "off the hill," mainly in the surrounding counties of 
Santa Fe, Rio Arriba, Sandoval, Taos, and Bernalillo. Another 1500 to 2200 persons en~Ployed in other 
comnunity enterprises also comnute from surrounding areas. 
which is the result of the limited amount of land available for residential development and the corresponding' 
high cost of land and houses. Many employees can not afford to buy homes in Los A l m s ,  despite the 
high median family income. 

The crime index in Los A l m s  is below the national average. The rate for violent crimes 1s very 
low. The rate for property crimes is loner than that of the surrounding regions. Juvenile crime 
accounts for 70% o f  the arrests, but the juvenile crime rate is still low canpared to the regional 
and national averages. Social problems focus on alcohol and drug use among teenagers. 

The retirement sector has grown substantially 

This reflects the chronic housing shortage, 

3.2.4 Institutional 

3.2.1) affects the institutional structure. Only Congress is authorized to pass laws affecting the 
administration of Federal property. The Multiple Use and Sustained Yield Act of 1960 and the Classification 
and Multiple Use Act of 1964 have changed the administration of lands in the region and affected the 
regiona 1 economy. 

Federal agencies having resource management responsibilities in the region include the Forest 
Service and Farmer's Home Administration of the U.S. Department of Agriculture, the U.S. Geological 
Survey of the U.S. Department of the Interior, the U.S. A m y  Corps of Engineers, the Bureau of 
Reclamation, the Bureau of Indian Affairs. the Fish and Wildlife Service, the Soil  Conservation Service, 
and the Agricultural Stabilization and Conservation Ser~ice.~-~' 

The large percentage of Federally owned lands in the region (mentioned earller in Section 
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There are many state agencles that have jur lsd lc t lon over particular aspects o f  the county. The 
S t a t e  Engineer Office and the New Mexlco Water Quality Control Commlssion are responsible fo r  water 
r ights  and water.quality management. The two .Interstate compacts affecting water use I n  the region 
are the Rio Grande Compact o f  1938, amended I n  1948, and the Costella Creek Compact. There I s  also 
one international treaty, the Rlo Grande Convention o f  1906. Los Alanos County I s  declared part o f  
the Rio  Grande Underground Basln. Other Important state agencies Include the Natlonal Resource 
Conservatlon Commission, the Deprtment o f  Game and Flsh, the Parks and Recreatlon Cannission, and the . 

3-2 5 Enviromental Improvement Divlslon. 

granted by the State Legislature. The county coordinates plannlng ac t lv l t les  with the North Central 
New Mexico Economic Developnent M s t r l c t  and the State Plannlng Office. I n  1973 the New Mexico State 
Legislature passed a l& giving the countles responslbl l l ty for managlng sbd lv ls lon  o f  land, and Lot 
Alamos County has since enacted subdlvislon regulations. The County Canpehenslve Plan was adopted I n  
1964, and revised i n  1976. 

responsibil l t l e s  include pollclng actlvl t les, generally t o  prevent the entry o f  unauthorlzed 
persons in to restr icted areas. There i s  an agreement with the Los Alaos County Pollee Department 
authorizing them t o  t l cke t  t r a f f l c  violators on the publlc access roads across WE lands. The State 
Police have authorlty over state hlghways, s w h  as State Road 4. The Indlan t r i ba l  police have 
authority over roads that cross t r l ba l  lands. 
author4 tl es. 

County Council elected a t  laiqe. Other elected o f f i c l a l s  include the County Judge, the County Clerk, 
the County Assessor, a;ld the County Sheriff. The County Council appoints the chief administrative 
of f icers  such as the County Manager, Attorney, and U t l l l t i e s  Manager. The County Councll also appoints 
a fivemember U t i l l t l e s  Board, a three-mber Board of Equallzatlon and a Planning Canmission. 

management o f  a superintendent. The school system i s  funded j o i n t l y  by the State o f  Ncw Mexico, 
county school taxes, and the Federal government. The public school system conslsts o f  one hlgh'school, 
two junior high.schools, and six  elcmentary schools. A l l  but t w o  elenentary schools are located I n  
Los Alamos tomsite. There are three preschool and two daycare fac l l l t l es .  Kindergarten I s  offered 
i n  the public schools, and the high school offers a nlght school. There are also a remedlal speech 
and reading therapy c l l n i c ,  a vocatlonal project for the handlcapped, and a branch o f  the Northern 
New Mexico Community College. 

The pub lk  schools I n  the raa ln ing  countles I n  northern New Mexico re f lec t  the overall poor 
economic conditions o f  the region. This I s  clearly reflected I n  the net operatlng cost per pupll, 
which ranged In  the other countles between 602 and 752 of the cost I n  Los Alaos (see Table 3.2.4-1). 

include the University o f  New Mexico and two private four-year colleges I n  Santa Fe. 

As the only H class county I n  the state, the powers o f  the Lor Alaos County govement are 

In  1977 the County Zoning Ordinance uas revised and adopted. 
WE has admlnistratlve control of a l l  of the U S L  reservatlon. The securlty force's 

In  certaln sltuatlons th i s  results i n  overlapping 

The Los Alaos  County Charter was adopted I n  1967. The County i s  governed by a seven-mber 

The schools are administered separately by a flvwnember elected School Board, with the professlonal 

- 
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There are presently four vocatlonal tralnlng schools I n  the reglon. Colleges and unlverslt les 
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TABLE 3.2.4-1 

SCHOOL EXPENDITURES IN NORTHERN NEW MEXICO 

. 

I 
1 
I 
I 
I 
1. 
I 
I .  
I 
1. 
I 
1. 
I 
I 
I 
I' . 
4 
I' . 

I 
- .. 

Net Operational Cost per Pupil 
County 1973/1974 

Bernalillo $ 723 

Los Alamos 1,169 

Mora 848 

Rio Arriba 773 

Sandoval 883 

Santa Fe 699 

Taos 71 5 
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. .  
3.2.5 Community Services 

Telegraph Company, h t h  l i n e  and microwave i lnks t o  Santa Fe. 

as ne11 as psychological counseling services, a coronary unlt, and a complete pharmacy. It was 
or ig ina l l y  b u i l t  under the AEC adminlstratlon and operated by Zla Company. 
operation were transferred t o  the Lutheran Hospital and Homes Soclety, a non-proflt corporation that 
manages hospltals and nursing homes throughout the country. The 88-bed hospital admits an average o f  
2200 patients per year, wfth an average dai ly  occupancy o f  35. ?he hospital cost per patient per day 
was about $140 i n  1976, rrhlch i s  comparable t o  the reglon, although the doctors' and lab costs are 
often high proportionally. 

a ha l f  dozen specialists commute regularly fran Santa,Fe. LASL also has I t s  own occupatlonal medical 
s ta f f  and f a c i l i t i e s  fo r  employee use only. There are seven dentists I n  the county. 

The County Health Department, the Council on Alcohollm, and the Vls l t lng Nurse Service provlde 
additional health care services. The WE f i r e  department operates an anbulance service. The hlgh- 
qual i t y  medical resources o f  Los A1 anos County are atyplcal of the northern New Mexico region. 

The Los A laos  Fanily Councll , the community's mental health agency, helps individuals and 
fami l  les i n  the Lor A1 anos area overcame personal crises and 1 Ive i n  a generally better motional 
climate. Many of these services are free, others are offered fo r  fees based on 'ab i l i t y  t o  pay.' 
Persons l i v i n g  in, o r  employed I n  Los Alanos County and the l r  families, are served. Prograns offered 
include: personal counseling services, Big Brothers - Big Sisters, YES (Youth Gnployment Servlce), 
Friends - Tutors, Crisis Interventlon, The Day Out, and Los Alanos County Senlor Cltlzens Progran. 

Casa Mesita, a County Extension Agent, and the Public Llbrary. 

Tel.ephone carmunication f a c l l i t i e s  are instal led and operated by Mountaln States Telephone and 

The Los Alanos Medical Center houses hospital, c l in ica l  laboratory, and private medical sewlces, 

I n  1964 ownership and 

The doctorjpatient r a t l o  fo r  the county i s  1/589,3'78 wlth 30 doctors I n  the county. I n  addltlon,. 

Additional comnunity services are provided by groups such as the YMCA and Scouting organlzatlons, 

3.2.6 Transportation 

direction. 
where the constructlon to  meet interstate standards I s  not completed. From Santa Fe, US 205 proceeds 
northward connecting with State Road 4 short ly before Espasola (see Figure 3.2.6-2). State road 4 I s  
the only highway i n  the county, providing the main access t o  Los Alanos. It runs through Lmlte Rock 
with a loop that runs through the Los Alanos townslte. State Road 4 intersects wlth a main hlghway, 
US 285, about 32 km (20 mi) east o f  Los Alanos, which provldes access t o  Santa Fe and Albuquerque. 
Some Federally owed and Zia-malntalned roads, notably East Jemet and Pajarlto Roads, are open to  
public use and carry a large portion of the commutlng t ra f f l c .  Total county-onned road mileage I s  164 
m i l e s  (265 km). 3071 The transportation network fo r  Los Alanos County i s  shown i n  Flgure 3.2.6-1. 

There i s  no public bus service i n  Los Alanos County, and the nearest commerclal bus terminal I s  
i n  Santa Fe. There are a number of trucking flnns furnishing f re ight  service fo r  most cormnodity . 
classes. 
east. 
Los Almos residents. 

Northern New Mexico i s  traversed by Interstate Highway 25 i n  a generally northeast-southnest 
It connects Santa Fe t o  Albuquerque. This route I s  deslgnated US 85 I n  Jane portlons 

The nearest r a i l  connection i s  the Atchison, Topeka and Santa Fe l i n e  a t  Lamy, 83 km (52 m i )  
The long distances t o  r a i l  and bus connections make th is  type o f  travel v l r t ua l l y  unusable fo r  

3-84 
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Figure 3.2.6-1. Transportation Network In Loa Alamos County 
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NEAREST COMMERCIAL 
INTERSTATE AIR 
CONNECTION 

Figure 3.2.6-2 
Regional Transportation Network Within 

Approximate 80 Km (50 m i )  C i rc le  of Los Alamos 
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The major canmerela1 a i t p o r t  f o r  northern New Mexico i s  I n  Albuquerque. The Lor Alamos A l r p o r t  
i s  a p r i va te  a i rpo r t  owned by the Federal goverrment under the admlnlstratlve j u r l s d l c t i o n  o f  DOE, 
and managed for  DOE by the Z la Canpaw. Cqptructed around 1943, it was opened t o  pr ivate p i l o t  use 
around 1961. The Federal Aviat ion Agency licensed p i l o t s  I n  the Los Almos area may be issued permits 
t o  use the a i rpo r t  f a c l l l t l e s  on a permanent basis; p l l o t s  o f  t rans lent  a i r c r a f t  may acqulre pennission 
t o  use the f a c i l  I t i es .  

a .e f ran west t o  east, and a l l  landings are fran east t o  west. An FA4 Restricted Area Special Use 
Airspace (R-5101) i s  located immediately swth and west o f  t h e  airport. Thirty-one t i e  dawn spaces a t  
Los Almos A i r p o r t  are leased by DOE t o  pr ivate a i r c r a f t  owners, as well as th l r twn hanger spaces and 
f i ve  t ransient t l e  down spaces. I n  additlon, AVGAS, a n o n p r o f l t  corporation, leases an area f o r  
dispensing av iat ion gasoline and 011 and f o r  operating a mechanlc service. WE plans t o  upgrade the 
a i rpo r t  runway for additional safety and more convenient handling o f  l a rge r  and heavier a i rcraf t .  

Los Alamos and Albuquerque. The scheduled f l i g h t s  are available t o  the public. Ross carr ied 23,603 
passengers e i the r  t o  o r  f ran  Los A l a m ~  durlng FY 76. Freight averaged about 8,000 lbs  a week. 
During the period Septanber 1, 1975 through August 31, 1976, l oca l  FM-llcensed p l l o t s  made 7951 
landingsltake-offs, and transient p i l o t s  made 1142 \andings/take-offs f o r  a t o t a l  o f  9093 f l i gh ts .  

The p r i va te  automobile daninates a l l  fonns of t ransportat ion i n  Los Almos County. Los A l a o s  has 
t r a d l  t i o n a l l y  given minimal consideration t o  convenlent access t o  or by publ lc transportation. 
Indiv idual  t ransportat ion i n  Lor Alarsos Is essent ia l ly  a l l  by pr fvate autmoblle. Work-related driving, 
mostly ge t t i ng  t o  and f ran  work, const i tutes a substant l r l  po r t i on  o f  vehlcle travel. A county study 
made estimates based on LASL, Zla, and LAC1 aployees' residences and work places, and t r a f f i c  surveys. 
For the county as a whole, t o t a l  anmal vehicle t ravel  was esttmated a t  64 x lo6  km (40 x lo6 mi). 
The Laboratory employees' work-related t ravel  mounts t o  about one-thlrd o f  this. A l l  other work-related 
d r i v ing  accounts f o r  somewhat less than a thlrd of the travel, and shopping-social-recreational d r i v ing  
accounts fo r  somewhat more than a thlrd.3-8r( 

I n  response t o  the 1973 gasoline shortage, LASL operated a conaarter bus service f o r  several months 
between Los Alamos and the Pojoaque, Espa'iola, and Santa Fe areas. However, people seem connltted 
t o  thefr pr i va te  cars, and a f t e r  the shortage abated It was impossible t o  malntain patronage a t  
econanl c a l l  y feas 1 b l  e 1 eve1 s. 

the Zia Canpany, consistlng of passenger vehicles, trucks, and malntenance vehicles. Within the LASL 
s i te ,  t ransportat ion i s  a major planning concern, as it re lates t o  the large area encompassed by the 
s i te,  the physical dispersion of ac t l v l t i es ,  and Investments I n  parktng l o t s  and roads. 

A recent t ransportat ion study recanmended Improvements t o  the In tersect ion o f  Pa ja r i t o  Road wlth 
East and West Jemez Roads near the main technical area. The consultants also suggested widening o f  
some roads, other minor improvenents and development of a bus syrten. 

the County and f o r  routes between Los A l a o s  and Santa Fen EspaXola and Albuquerque. 

The a i rpo r t  has one runway Nnnfng east-west a t  an elevat ion o f  2180 m (7150 ft). A l l  t a k e o f f s  

Ross Aviation, Inc., has a contract wi th  DOE t o  provide passenger and f r e i g h t  services between 

Transportation f a c i l i t i e s  i n  the county are based on the road network and the Los Alamos alrport. 

A large number o f  workers cumnute t o  Los Almos, sane fran a long distance (see Figure 3.2.6-1). 

The Federal g o v e r m n t  provides a motar pool f o r  o f f l c l a l  buslness, mrintalned and operated by 
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Municipally, t he  Los Alamos County Comprehensive Plan recamends a publ ic t ransportat ion system i n  
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I 3.2.7 Archaeology 

Colunbian Indian legacy i s  a s lgn l f l can t  one slnce the modem Pueblo Indlan cu l tu re  I s  so l n f l u e n t l a l  
i n  t h i s  area. 
inhabitants o f  Bandeller and P u p  C l i f f s  Ruins, and nunerous other, lesser know s l tes  are rcattered- 
across the plateau and i n  the valley. A Laboratory report, LASL 77-4, "Pajar l to Plateau Archaeological 
Survey and Excavations," docunents the s i t es  wi th in  LASL boundarles. 

hunting cu l ture o f  the l a t e  P l e l s t o c e n  (8000 B.C.). A t  l eas t  two  other types o f  p r o j e c t l l e  points 
have been found fran the "archaic" perlod o f  North h e r l c a n  archaeology, datlng from 2000 B.C. t o  A.D. 
500. After th is,  the Puebloan cu l tu re  developed In  the valleys o f  t he  Rlo Grande and I t s  t r lbutar les.  
V i l lage ldvlng evolved around A.D. 700, and agr lcul ture and c e r a l c  c r a f t  were Introduced to the area. 

These archeoioglcal s l t es  are located throughout the LASL s i t e  (see Flgure 3.2.7-1). 3-86 The 
period of  Puebloan occupatlon started In  the mid-13th century and lasted u n t l l  the mid-16th century. 

Several hundred 13th-14th century se t t lmen ts  are found on mesa tops, w l th ln  the ecotone between 
the pinon-juniper woodland and the ponderosa plne forest. l h l s  I s  the area fran the r i m  of H l t e  Rock 
Canyon up t o  an elevat lon o f  about 2250 m (7400 feet), which wr apparently as hlgh as the Indlans 
could produce crops. Assoclated wi th  these Neblos were many one-to-four roan structures t h a t  appear 
t o  have been storage houses near f le lds,  or  seasonal homes. Most structures are found on the crests 
of the mesas, where dryland fanning was practlced. h r l n g  t h l s  period, the e n t i r e  Pajar l tan 
community probably consisted of several hundred people. 

About the end o f  the 14th century, the populatlon apparently abandoned the hlgher elevat lon and 
concentrated below t h e  2150 m (7000 ft) level. About t h l s  time, the large v i l lages a t  Otowl, Tsankaui, 
Tshirege, and Navawi cane I n t o  being. Si tes occupled durlng the 15th and 16th centurles are-located 
at  the loner elevations o f  the Plateau. These s i t es  a r e  the larger  15th and 16th century se t t lmen ts  
containing several hundred ground-fl ow roans-and at ta ln lng two- and three-story helghts. 

ones, each o f  rrhich held a populatlon o f  as many as two- t o  flve-hmdred people. lhen In  the second 
h a l f  o f  the.16th century, t he  Pajar l to  Plateau was abandoned by the Indians. Legends say the 
Pajar i tans m o v e d  t o  the Tewa v l l l a g e  o f  San Ildefonso. Some could also have moved t o  other v i l lages 

3-86 i n  the R l o  Grande Valley. 
Three s i t es  located w i th in  the Laboratory reservatlon have been proposed by USL as h l s to r l c  

s i t e s  t o  be protected by law: the Otowi and L l t t l e  OtoWi Rulns east o f  Los Almos, cavate ru lns 
including a cave klva and g a e  t rap  near Mortandad Canyon, and the Tshlrege Ruin near m i t e  Rock. 

Archaeological s i t es  on the Los Alanos Sc ien t l f t c  Laboratory s i t e  are consldwed an h i s t o r i c  
and cu l tura l  resource. I n  the past, archaeological s i t es  threatened by construction have been' 
excavated by a consultlng archaeologist. 
have been sh i f ted t o  avold disturbance o f  archaeologlcal sltes. 
a c t i v i t i e s  tha t  involve surface disturbance must receive review f o r  Impact on archaeologlcal s i t es  
before proceedlng. For a more detal led discussion, see Appendix H (page H-43-44). Future actlons 
regarding archaeologlcal resources w i l l  be governed by new regulations I n  36 CFR 800. These 
regulations w i l l  require a much more act lve par t lc lpat lon o f  the State His tor ic  Preservation 
Of f icer  I n  decisions regarding h l s t o r l c  and c u l t i r a l  resources. 

The north-central New Mexlco area has an abundance o f  prehlstor lc Indian rulns. The pre- 

The Rlo Grande Valley Pueblo Indians t r a d l t l o n a l l y  c la lm d i rec t  descendancy f raa  the 
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The oldest evidence o f  hunan preseme on the Pajar l to  Plateau 1s a Fo lsm polnt, lnd lcat lng the 
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By the beginning of the 16th century, a l l  the v l l lages had been abandoned .except for the b i g  

, 

If possible, locat ions o f  buildings, u t l l l t l e s .  :.nd roads 
Routlne maintenance and cons t rw t lon  
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Figure 3.2.7-1. Archagologlcal S i t e s  in LASL Vicinity 
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Four pre-Columblan s i t e s  i n  the Pajar l to  Plateau/Rlo Grande Valley area have been established as 
Natlonal H is to r i c  Si tes and are open t P  t h i  publiC:3'89 
Bandelier National Monument--l6 km (10 m i )  south o f  Los Alamos o f f  State Highway 4; represents Pueblo 
c i v i l i z a t i o n  between 1300 and 1500; abandoned around 1580; encanpasses several settlement areas, the 
best known o f  which are the Tyuonyi and Tsankawi Ruins; s l t e s  include ru ins o f  a 400-roan. 3-story 
communal dwelling, excavated kivas, and volcanic c l i f f  cave dlggings; several are as ye t  unexcavated. 
- Pecos National Monument--40 km (25 mi )  southeast o f  Santa Fe o f f  U S .  Highway 84-85; inhablted between , 

1400 and 1850; consists o f  a mul t ls tor led dwell ing o f  660 roans and Some 22 kivas; population was 
probably around 2500. 
Puye C l i f f s  H is to r i ca l  m--6 km (3.5 m i )  south and 9 miles west o f  Santa Clara Pueblo; inhabited 
between the l a t e  1200's and the mid-1500's; consists o f  many caves honeycanbed i n  volcanlc c l i f f s  and 
mul t is tor ied mesa-top structures; sane restorat ion has been canpleted. 
- Chaco Canyon National Monument--Located I n  northwestern New bkxlco o f f  State Highway 56, Chaco Canyon 
was one o f  the most Important prehistor ic cu l tu ra l  and conmrclal  centers, although It was not par t  
of the Rio Grande Valley complex. This highly developed agr icu l tura l  c i v i l i z a t i o n  reached i t s  peak 
i n  the eleventh and twe l f t h  centurles. The largest  wins are Pueblo Bonito, Chettro Kettle, 
Casa Rinconada, and Pueblo del Arroyo-Pueblo Bonlto alone may have housed 1200 inhabitants. 

3.2.8 H is to r i c  
the f i r s t  explorat ion by Europeans i n  New Mexico was led by Francisco Vasquez de Coronado I n  

1540. The expedition was sponsored by Vlceroy Antonio de Mendoza o f  Mexico i n  hopes o f  f ind ing gold 
and si lver.  Part o f  t h i s  expedition probably passed near Los Alanos. Another expedition t h a t  passed 
through the Los Alanos area was l ed  by Antonio de Espejo i n  1582. Espejo's report  on mines i n  New 
Mexico resul ted i n  an abortive attempt t o  s e t t l e  New Mexico I n  1590 by Gaspar CastaRo de Sosa wfth a 
group of around 165 colonists (see Figure 3.2.8-1). 

I n  1598 a group o f  140 s e t t l e r s  l e d  by Don Juan de Onate established the Spanish capl to l  a t  the 
confluence o f  the Rio Chama and the Rlo Grande across from the San Juan Pueblo. Apparently a peaceful 
eo-respect was established, although the capl to l  was moved t o  Santa Fe I n  1610, 18 years before OEate's 
death. 

Unlike the European colonists east o f  the Misslssippl  who included large numbers of women, the  
Spaniards who set t led i n  New Mexico were mostly mensoldiers and p r ies ts  who cane t o  establ ish Spanish 
r u l e  and the Catholic Church. Intennarriage wi th  the Indians produced an indigenous Spanish/Pueblo 
cu l tu re  rather than an established European l i f es ty le .  

Indiv iduals or  groups were often.mwarded f o r  meritorious service by grantlng them large acreas 
o f  land.  This Spanish land-grant system respected Indian land holdings and set aside prescribed 
Pueblo holdings. Thus the best land along r l v e r s  had long since been set t led before the Anglo Americans 
arr ived 250 years la ter .  The e f f e c t  of t he  land grant system can s t i l l  be seen i n  the present land 
ownership patterns. Los Alanos Includes the Ranon V i g i l  Grant and pa r t  o f  a previous land grant 
dat ing back t o  the w i l l  o f  Captain Andres Montoya i n  1740. 

3-90, 3-91 
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Figure 3.2.8-1. Historic S i t e s  In  Northern New Mexico 
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Under Spanish rule, the economy was one of Indian farming and Spanish c a t t l e  and sheep herding. 
Indian/Spanish conf l ic ts  arose i n  large par t  due t o  Spanish Church/State in ternal  f r i c t i ons  and resulted 

independence which lasted 12 years u n t i l  resubjugation by Don Diego de Vargas i n  1692. 

Republic of Mexico i n  1821, but Mexico C i t y  was so far away that  the e f f e c t  i n  Santa Fe was merely a 
symbolic change of flags over the Palace of the Governors. The amount o f  Mexican support t ha t  Santa 
Fe received was ins ign i f icant  i n  canparison wi th  the economic impcct o f  the Santa Fe T ra i l .  

of New Mexico came under U.S. jur isd ic t ion.  With the i n f l u x  o f  set t lers ,  great parcels o f  land were 
usurped, i r respect ive of the established holdings under the Spanish land grant system. This a c t i v i t y  
was supported by the corrupt Anglo governnent referred t o  as the "Santa Fe Ring". The counter resis-  
tance from the Spanish and Indians helped perpetuate and preserve a separate Spanish/Pueblo cu l ture 
and minimized the eastern cu l tu ra l  influence from p o l i t i c a l  domination. By 1912, when New Mexico 
became a state, the s i t ua t i on  was a to lerant  stand-off, w i th  d i f ferent  cul tures maintaining a separate 
coexistence of small farms, .large ranches, and mixed-bag mining t o  support the new state. 

Homesteading on the Pa ja r i t o  Plateau began i n  the 1 8 8 0 ' ~ ~  but remained t rans i to ry  f o r  another 
fo r t y  years. The area was used fo r  c a t t l e  ranching and some famqng. Henry Bucknan developed'an ' 
extensive lumbering operation. During t h i s  period, Adolph Bandelier's excavations o f  the prehis tor ic  
ruins on the Pa ja r i t o  Plateau generated national Interest .  The introduct ion o f  the ra i l r oad  i n t o  the 
region increased tourism. The Jemez National Forest was created i n  1904. and Bandeller National Monunent 
was established i n  1916. Ashley Pond, a Detro i t  businessmnn, started the Los A l m s  Ranch School, 
which enrol led i t s  f i r s t  students i n  1918. 3-93m The school f lour ished f o r  nearly a quarter o f  .a 
century. 

' i n  the Pueblo Revolt of 1680. A Pueblo c o a l i t i o n  led by the San Juan Indians established Indian 

The Mexico War of Independence from Spain brought the t e r r i t o r y  inder the daninion o f  the new. 
' 

When the Mexican-American War culminated wi th  the Treaty o f  Guadelupe-Hidalgo i n  1848, the Te r r i t o ry  
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I t s  f a c i l i t i e s  were appropriated and expanded t o  accomnodate the s t a f f  o f  the Federal Project Y 
atomic bomb laboratory. 

During World War 11, Los A l m s  was a m i l i t a r y  establishment. In  1947 President Truman signed an 
Executive Order t ransferr ing a l l  Manhattan Engineering D i s t r i c t  property to the c i v i l i a n  AEC and 
decreeing a l l  Los Alamos residents t o  be federal wards-a " p o l i t i c a l  limbo." The populace was, for  
example, without the r i g h t  t o  adopt, divorce, probate, o r  vote ( a l l  s ta te jur isd ic t ions) .  

Largely i n  response ' t o  f requent ly occurring p o l i t i c a l  quandries, legal j u r i s d i c t i o n  over the 
community o f  Los Alamos ( the Laboratory remained exmpt)  was transferred t o  the State o f  New Mexico by 
the March 1949 Act o f  Retrocession i n  which the President established Los Alarms as Precinct 17 of 
Sandoval County. Further, i n  June 1949, the separate County of Los A l m s  was formed by The New 
Mexico State Legislature. 

in terp lay w i th  the comnunity's heretofore separate ident i ty .  Under the new county status COmUnlty 
services, property, etc. remained under AEC owrership, .control , and funding and were l o c a l l y  governed 
by a three member County Comnission (appointed by the Governor) and the area AEC knager; 
creat ion o f  the county, loca l  a f f a i r s  had generally been under the advisement o f  a Town Council and 
the j u r i sd i c t i ona l  approval o f  e i t he r  the Conmanding Of f icer  (m i l i t a ry )  o r  the AEC Manager (Federal). 
The cornunity remained 100% Federally control led and owned u n t i l  the l a t e  f i f t i e s ,  when the fences and 
guard gates were removed. 
control  and ownership. 
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The establishment o f  ~LOS Alamos County brought sane o f  the s tate 's  p o l i t i c a l  environment i n t o  

Before 

I n  the mid-sixt ies services and property were transferred t o  C 0 t U m i t Y  
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County and community controls renained under the general ju r i sd ic t ion  and ordinances prescribed 
by the state, pursuant to  county classification. These @re administered by the County Cummission and 
modified by various local plans and programs. I n  1967 the Los Almos County Charter was adopted as 
the p r i m a  fac ie  source f o r  c i v i c  controls and advisement, and it continues.to be the administrative 
i n s t i t u t i o n  f o r  local government. This established the present Inst i tu t ional  structure 'as described 
ear l ie r  i n  Section 3.2.4. Los Alaos  thus evolved largely  Independent o f  state and neighboring 
cmmun i ty pol i t i c a1 i n f l  uences . 

Contrary t o  popular bel ief,  LASL i s  not the National Historic Landmark l i s t e d  on the National 
Register. Los Alanos County has one designated National Historic Landmark. The area o f  a sheltered 
plaque south of Ashley Pond canmenorating the s i t e  of the Ranch School i ce  house, where the f l r s t  
atomic weapons =re assembled, constitutes the original .landmark. The area was expanded i n  the 
mid 1970's t o  include a landmark d i s t r i c t  o f  three Historic Tracts t o t a l l i n g  about 13.25 acres. 
These t racts  include the ice  house site, the nine extant structures of the Ranch School and 
Ashley Pond. These properties are a l l  pr ivate ly  or County omed; none are part o f  DOE property. 

3-89 . 3.2.9 Cultural and Aesthetic Factors 

19 pueblo vi l lages ranging across New Mexico i n  an arc fran funi t o  Taos, wlth a to ta l  population o f  
about 19,000 (see Figure 3.2.9-1). The Rio Grande V a l l e y  contains 15 of the New &xican pueblos, 
representing the Tom, Tina, Tewa, and Eastern Keres language groups. The Western Keres language i s  
represented by the Acana and Laguna Pueblos, located further nest along with Zuni Pueblo, uhlch speaks 
Zunian. Spanish i s  the adopted language most common t o  a l l  the villages, and English i s  also spoken 
by most of the younger vi1 1 agers. 

The majori ty o f  modem pueblo settlenents date fran the 13th to 16th centuries. Each v i l lage  i s  
a self-contained p o l i t i c a l  unit, and, although not organized as a single t r i b a l  unit, a l l  part icipate 
i n  the All-Pueblo Council which deals d t h  matters canmOn t o  a l l .  Civic a f fa i rs  are directed by a 
council of leaders through an elected governor and h is  assisting officers. The Fiesthood controls 
re l ig ious and ceremonial matters. O f  great significance i n  the Pueblo Indian cu l ture i s  the blend o f  
Christian (Church) and Indian (Klva) rel igious aspects; the fonner I s  o f  Spanish origin, the la t te r ,  
i nd Sgenous. 

Econany i s  large ly  agriculture and fanning with some livestock, crafts, and wage working. The 
median income i s  low. Pottery i s  by f a r  the most popular craft.  Other outstanding Rio Grande Valley 
c r a f t  work includes beading, turquoise, shell, and s i l ver  jeuelry (predaninantly by the Santa Oomfngo 
Indians), leather i r k ,  p la i ted basketry (by the Jemer Indians), and dhln making. 

Santa Doming0 Pueblo, population 2200, Is the most consewative o f  the pueblos, following a pre- 
Spanish l i f e  s ty le  with heavy native Indian rel igious Influence. The Taos Pueblo, probably the most 
widely publiclzed of the pueblos, exhib i ts  t rad i t ional  architecture and l i v i n g  conditlons. 

Several pueblos perpetuate t rad i t ional  Indian culture through ceremonial observances; the Jemez 
Pueblo i s  d is t inc t i ve  f o r  i t s  sk i i led  performance o f  several classic dances; the San Fellpe Pueblo f o r  
i t s  annual Green Corn Dance; and the San Juan Pueblo f o r  i t s  Lor lrhtachines performances, which d r a a t i z e  
the 1680 Pueblo Revolt against the Spanish daninion. 

The descendents of the prehistoric Southnest Indian culture, the modern Pueblo Indians, l i v e  i n  

O f  the 15 pueblos scattered across the Rio Grande Valley, several are worth special mention. The 
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Figure 3.2.9-1.  Present-Day Rio Grande Valley Indian Pueblos 
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Although a t  least ha l f  the pueblos produce some pottery, the Zia, San Ildefonso, and Santa C l a r a  
tradit ional-style products are renowned and much i n  demand by collectors throughout the United States. 
The Z i a  pottery has become popular la te ly  aiong the local Anglo population as cookware. 

One o f  the great contributions of any native people i s  the influence of t he i r  local fo lk lore and 
traditions. For example, Black Mesa i s  a large, so l i tary  mesa on the San Ildefonso Pueblo, reputed t o  
be the home of resident Indian s p i r i t  forces, and few Anglo or Spanish-Americans i n  the region would 
knowingly profane i t s  sacredness. Also, few gardens are planted before the snow I s  o f f  the natural 
"thunderbird" fonnation v is ib le  on the side of a local mountain. 

Pueblo cultural tradit ions a r e  best known today through Indian ceremonials, festivals, dances, 
and crafts. Santa Fe, New Mexico's capital, I s  situated i n  the heart of Pueblo country and provides 
ample evidence of his tor ica l  and modem Indian culture, such as the Ins t i tu te  o f  American Indian Arts, 
the Wheelwright Museum, and some o f  the best Indian craf ts  shops i n  the Southwest, plus an Indian Arts 
and C r a f t s  Market and Festival each August. 

The c i t y  of Santa Fe I s  a cultural center f o r  the region. The annual Santa Fe Fiesta i s  part of 
the region's Spanish cultural tradition. The- nationally acclaimed Santa Fe Opera presents sunmer 
outdoor perfonnances featuring many apprentices from the Metropolitan Opera. The Orchestra of Santa 
Fe presents f i v e  programs a year. Santa Ea often attracts w e l l  known performers, including popular, 
jazz,  and classical. The Greer Garson Theater i s  the major dramatic organization. The area i s  dotted 
with unique c ra f t  enterprises, and both Santa Fe and Taos are renowned fo r  t he i r  arts and crafts 
traditions. 

I n  Los Alamos County, Ful ler Lodge serves as the center f o r  cultural ac t i v i t ies  and provides 
space fo r  meetings; concerts, lessons, and other varied programs. The high school auditorium i s  also 
used f o r  performances. There are over 15 groups founded i n  music and the dramatic a r t s  i n  Los Alamos, 
such as the Sinfonietta (a  small orchestra), the Choral Society, and the Los Alamos Light Opera. The 
L i t t l e  Theatre Group uses the Performing Arts Center i n  the Comnunity Center. Other annual events i n  
the county include an a r t  show, rodeo, horse show, and f a i r .  The two museums i n  Los A l a m o s  are the 
County-owned Historical Museum, adjacent t o  Ful ler  Lodge, and the Bradbury Science H a l l  and Museum 
managed by LASL. The county also has a publlc l ibrary. The University o f  New Mexico has a branch 
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resident center i n  Los Alamos County. Cultural interests a r e  well supported by 10s A l a m o s  
residents. 3-71, 3-84 

Recreational f a c i l i t i e s  i n  both the County and the region a r e  exceptional and well used by the 
residents of Los Alamos. The county managcs 33 parks. These, combined with f a c i l i t i e s  owned by the 
schools and private organizations, provide a wide range o f  recreational opportunities (see Table 
3.2 -9-1 ) . 3-95 Tennis, swimming, skiing, i ce  skating and hockey, golf, and baseball are especially 
popular sports. I n  the surrounding region, hunting, fishing, hiking, and camping are major recreational 
a c t i v i t i e s .  Bandelier National Monument i s  heavily used by Los Alamos residents. I n  addition t o  the 
Los Alamos sk i  area, there are s ix  other ski areas i n  northern New kx lco.  

The s t r ik ing natural setting o f  the Laboratory contributes t o  the visual qual i ty of LASL. The 
Laboratory has taken advantage of t h i s  and l imi ted i t s  maintained landscape ef for ts  t o  small  areas i n  

3-72, 3-96 

the developed sites, i n  26 o f  ' h ich  some type of maintained landscaping 
buildings. Many of the outlying maintained areas, generally landscaped 

has been instal led around 
with grass, are being converted 
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TABLE 3.2.9-1 

RECREATIONAi FACILITIES I N  LOS A M O S  COUNTY AS OF 1976a 

Tennis Courts 25 Tot lo ts  19 

Baseball f i e l d s  21 Picnic areas 15 

: Basketball courts , 24 Horeshoe p i  t s  4 

Soccer and foo tba l l  f i e l d s  11 swimning pools 8 

9 Handball courts 3 G y m s  iurns 
. .  

R i f l e  and archery ranges 3 Horse stables 2 

Other avai lable f a c i l i t i e s  i n  Los Alamos County include: 

s Rodeo grounds Golf course 

Bowl i ng 

Minature gol f  I c e  skating 

Rol ler  skating Sledding 

Arts and c r a f t s  

Skiing &Ping 

Fishing 

a)Includes those owned 'by the County Govermdnt; 
the schools, and pr ivate organizations. 
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t o  Southwestern landscaping concepts, which require less maintenance and less water. This approach 
uses boulders, gravel, and native drought-resistant trees and bushes. Almost a l l  the public roads . 
outside the technical areas are bordered by sizable natural vegetatlon.' In the higher elevations 
Coward the west end of the site, dense stands o f  pondepsa pine virtual.1y enclose the rpads and 
effect ively screen the view fran the road. This i s  a lesser factor i n  the lower elevations where 
pinon and juniper predominate. The four major northwest-southeast trending roads on or adjacent t o  
the LASL s i te  run for long distances along mesa tops before dropping in to broad canyons a t  the eastern 
side of the site. The mesa top roads provide intennittent long view glimpses of the Rio Grande Val ley,  
Sangre de Cristo Range, Sandia Range, and the closer Jemez Range. The alternate route o f  State Road 4, 
which loops through Los Alamos townsite, provides dramatic views of Pueblo Canyon and a portion of 
Bayo Canyon, and a designated scenic overlook takes v i r t ua l l y  the entire O t o w i  t rac t  in to  view. 

This natural landscaping contrasts sharply with the physical appearance of the Laboratory 
fac i l i t i es .  These f a c l l i t i e s  are the result of the Laboratory's history and the safeguards required 
for the nature o f  the work performed. The crash-program LASL mission and wartime shortages took 
pr io r i t y ,  and most structures were, i n  spite o f  the obvious accomplishments which took place i n  them, 
temporary, and often prefabricated. Later, during the 50's and ~ O ' S ,  most of these were replaced with 
more durable, s t r i c t l y  u t i l i t a r i a n  fac i l  i t ies ,  designed i n  response t o  stringent AEC construction 
budgets. A t  the same time, ut f l f t fes ,  roads, parkfng lots, and security fencing prollferated as a 
byproduct o f  Laboratory growth. 

I n  recent years the growing nationwide concern over "quality of environment and quali ty of life," 
re f lect ing changing values and pr ior i t ies ,  has become a praninent issue for the Los Alamos community 
and LASL management. Some recently b u i l t  structures have been designed with attention t o  pleasing 
appearance but with an overall emphasls on u t i l i t y .  Often security requirements have resulted i n  a 
lack o f  landscaping and a large number of unscreened structures and open spaces. On a smaller scale 
are pump houses, u t i l i t y  service buildings, p la in  metal buildings, guard stations and the required 
flood l igh ts  and wires. There are some 112 km (70 m i )  o f  chain l i nk  fencing, 2.5 m (8 ft) high, 
topped with three strands o f  barbed wire. Most of the fenclng i s  not  publicly v is ib le  because of 
screening by vegetation and topography. The only places that fencing has a notable public visual 
impact i s  a t  or near entrances t o  controlled technical areas. 

Many buildings i n  the community f t s e l f  re ta in  the fnstftutfonal appearance o f  the Laboratory 
fac i l i t i es ,  but more consideration has been glven t o  d is t inct ive architecture fo r  newer community 
structures. 
on the Credit Union Building. 
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Examples are  the new Los Alamos school additions, the County Building, and the new facade 

3.3. ROUTINE OPERATIONS 

Routine operations a t  LASL include the supply and consumption o f  resources, such as water and 
energy, routine maintenance, the disposal of l iquid, gaseous, and sol id wastes, and various precautionary 
procedures. 
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3.3.1. Supply and Consumption of Resources 
Resources routinely consumed by LRSL and basic to  the operation of the physical plant include 

water, e lec t r ic i ty ,  natural gas, steam, gasoline, and, to a lesser extent. propane. diesel o i l  and 
fuel o i l .  Other resources used and consuned include construction material, supplies. chemlcals, and 
equipment which are necessary to  LASL's research efforts. 
Water - 

An. i n i t i a l  water resource investigation of the Los .Alamos region of the Rio Grande depression and 
subsequent investigations of the geology and groundwater resources have been made. 3-3, 3-10, 3-97 

Monitoring of well and well f ie ld  characterist ics began when wells were placed i n  operation. These 
data were necessary t o  insure a reliatle and continuing historical record to provide guldance fo r  
management of water resources and t h e  distribution system. Since 1971 the Laboratory has contlnued 
formal documentation of we1 1 characterist ics and presented reconmendations for  operation and rehablli tatlon 
of the older wells. A s m a r y  of well characteristics fran 1947-1971 has-been canpiled. 

One gallery and three Federally awned well fields--Los Alamos, Guaje, and Pajarito-provide the 
water supply. The Los Alamos f ie ld  consists of f ive wells (one on stand-by), four booster statlons. 
and 19 km (12 mi) of 36 an (14 i n )  steel water line (see Figure 3.3.1-1). The wells i n  the f i e ld  are 
from 265 m (870 f t )  to 599 m (1965 f t )  deep and are canpleted i n t o  the sediments of the Tesuque 
F ~ r m a t i o n ~ - ~ ~  (see Figure 3.1.2-3). The punping rate of the  f ive wells ranges frao 19 L/s (300 gpnl 
t o  37 U s  (590 gpn). The total capacity is about 140 L/S (2200 gpn) or 12 x lo3 m3/day (3.1 mgd). 
However, the maximm capacity a t  Booster Station 4 is about 115 a / s  (1825 gpn) or 10 x 103m3/day (2.6 
mgd). Thus, the f ive  wells in the  f ie ld  ani now capable of producing more water than  can be handled 
through the booster-transmission s y ~ t e n . ~ ' ~ ~  The wells i n  t he  Guaje f i e ld  are from 463 m (1520 f t )  to  . 
610 m (2000 f t )  deep and are completed i n  the sediments and associated basalts i n  the Tesuque Fonnation. 
The pumping rates of the seven wells range fran 17 L/s (270 gpn) to 35 a / $  (550 gpn). The total  
capacity is .about 180 a / s  (2855 gpn) or 16 x 103m3/dqy (4.1 mgd) through the 14.4 Ian (9 m i )  of line. The 
maximum capacity of the three booster stations i n  this systen is 171 L/s (2710 gpn) or 15 xl 10 m /day 
(3.9 mgd). The Pajarito f i e ld  consists of three wells, three booster stations, and 23 Ian (14 m i )  of 
30 un (12 i n )  and 41.cm (16 in]  concrete cylinder water line. The t h r e e  wells are  from 701 m (2300' 
f t )  t o  777 m (2550 f t )  deep and are  canpleted i n  the lower part of volcanic debris of the Puye Conglmerate 
and sediments and interbedded basalts of the'Tesuque Fonnation. The punping rates of the wells range 
from 39 a / s  (620 gpn)  t o  87 a / s  (1380 gpn). The total production capacity is 210 L/s (3300 gpn) or 
18 x 103m3/day (4 .8 mgd). The maximum booster cappcity on the tranrmisslon system is 227 k/s (3600 
gpm) or 20 x 103m3/day (5.2 mgd). Total production fran the t h r e e  well f ie lds  during 1976 was 
6.4 x 10 m (1.7 x lo9 ga l ) .  Cumulative production (194791976) fran these f i e lds  I s  120 x 106m3 
(32 x lo9 gal) .  

One of the original sources developed i n  the early years of the project Is still i n  use and nukes 
a valuable contribution t o  the water supply. '-loo Water Canyon Gallery i s  located west of the Pajarito 
Plateau on the flanks of the J e m e t  mountains (see Figure 3.3.1-1). Water discharges from fractures In 
a welded tuff of the Bandelier Tuff, is collected i n  a gallery,  flows by transmission lines to a 
microfil ter station. and is pumped into one of the system reservoirs. The average annual discharge 
from 1970 through 1976 varied from 4.2 e/s (67 gpn) t o  5.9 U s  (94 gpn). The production i n  1976 was 
1.6 x 105m3 (41 x lo6 gal) .  and cunulative production (1947-1976) i s  6.1 x 10%' (1.6 x lo9 gal) .  

3-98 
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Figure 3.3.1-1. Los Alamos Utilities Supply EyatW 
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The water fran the transmission l i n e s  and gal lery  i s  col lected I n  a nunber o f  reservolrs (covered 
tanks) for d l s t r i b u t i o n  t o  the technlcal areas and the c m u n l t y .  The four reservolrs t h a t  serve the 
technical areas have a capacity o f  1.6 x 104m3 (4.2 x 10 gal). The eight reservolrs I n  the 
community have a capacity o f  9.7 x 10 m (26 x 10 gal). 

The chemical qua l i t y  of water varies wfthin the w?? f i e l d s  because o f  local  conditions i n  the 
aquifer. See Table 4.1.1-2 f o r  chemlcal qua l l t y  parameters rout ine ly  monitored. (See also Appendlx H, 
page H-18 and H-35.) 

and the communities of Los Alanos, White Rock, and Pajar l to  Acres. On July 1, 1967, t h e  AEC t ransferred 
the communfty water d i s t r i b u t l o n  system t o  Lot A l a o s  County. 

It can be seen f ran  Figure 3.3.1-2 t h a t  LASL f a c i l i t y  and support fmc t lons  account f o r  roughly o w  
t h i r d  of the t o t a l  usage. Included i n  that  th i rd,  however, Is water used by the Zla'power plant t o  
generate e l e c t r i c i t y ,  par t  o f  which goes t o  the commmlty. The res ldent la l  and canmerclal sectors 
used a t o t a l  of  4.3 x 10 m ( 1 . 1 ~ 1 0  gal) durlng FY 76. Using an estimated population o f  
15,900, 3-82this amounted t o  0.74 m (1% gal) o f  water per person per day. 

The t o t a l  demand for  water i n  Lor Alanos County through 1978 Is shown In  Flgure 3.3.1-2. The 
demand i n  1976 was 6.5 x.10 m (1.7 x 10 gal); however, t he  demand declined t o  5.8 x 10 
(1.53 x lo9 :gal) i n  1977 and ' t o  5.6 X 106m3 (1.48 X lo9 gal) I n  1978. The decline I n  demand 
was due t o  donsetvation by both LASL and the resldents o f  the county encouraged by hlgher water rates. 
It f s  anticipated that  the demand gll agaln Increase wi th  gmwth o f  LASL and the county, but 
probably a t  lower rates than prevlously projected. In 1978, t he  LASL related uses amounted t o  
about 2 x 106m3 (0.52 x lo9 gal) or  about 112 less than I n  1976. 
use was 3 . 7 ' ~  10 m (0.98 x 10 gal). Lking an estlmated population of 19,600 t h i s  amounted 
t o  0.52 m (137 gal) of water per person per day, o r  a decrease o f  302 over a twolyear period. 
Energy 

(see Figure 3.3.1-1) with lesser Inputs being provided by gasoline, propane, and fue l  011. 
years Laboratory-related use has accounted f o r  more than 803 of t he  e l e c t r i c  power purchased or 
generated by DOE wi th  the other 202 being 'resold t o  the County f o r  d l s t r l b u t l o n  In  the Los A l a o s  
townsite and t o  canmerclal users. Whlte Rock Is served d i r e c t l y  by the Publlc Service Canpny o f  
New Mexico (PSCW). Roughly h a l f  o f  the t o t a l  power Is purchased f ron  PSCM and the Bureau o f  
Reclamation; the other half i s  generated by the Federally owed gas-fired power plant operated by 
Zia.  The purchased power comes f r a n  various generating s ta t l on t  on the northern.New k x l c o  p o w  g r i d  
(PSCNM) and fran the Bureau o f  Reclanatlon's Colorado River Storage PrqJeCt. 

3.3.1-3). 
figure. 
LAMPF. Additional increases are expected as the LAMPF.experimenta1 program expands and the Operating 

time i s  increased. In tens i f ied research on control led thermonuclear reactions w i l l  also require 
substantial Sncrements o f  e lec t r i c  power. The additional power requirements will be met predaninately 

6 by addi t ional  purchased power. 
i n  1978 dropped 19 x 10 kwh to a level  o f  3iO x lo6 kkh, 'Indlcating tha t  conservation measures 

6 
4 3  6 

The public water'supply system i n  Los Alamos County serves LASL research a d  support f a c l l l t l e s  

3-101 
6 3  9 The t o t a l  denand for water I n  Los Almos County dur lng FY 76 was 6.5 x 10 m (1.7 x 10 gal). 

6 3  9 
3 

6 3  9 63 

In 1978, the canarmlty 
6 3  9 

3 

Major energy inputs t o  Los Alanos are p r lnc lpa l l y  I n  the fonn of e l e c t r l c l t y  and natural gas 
I n  r&ent 

6 Elec t r l c  use by LASL grew f r a n  a b w t  190 t o  235 x 10 krh between FY 72 and FY 75 (see Flgure 

This increase i s  due pr imar i ly  t o  high energy consunptlon experimental f a c l l i t l e s  such as 
During FY 76 LASL e lec t r i ca l  energy consunptlon increased by 83 x lo6 k rh  over the FY 75 

I n  1977, LASL e lec t r i ca l  demand grew only by about 11 x 10 krh and 
6 
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are beginning to be e f fec t l ve  (see Figure 3.3.1-3'). It I s  l l k e l y  tha t  fu ture g r w t h  w i l l  be a t  rates 
lower than previously projected. The PSCM is expected t o  complete improvenents t o  the northern New 
Mexico power g r i d  that  dll be adequate'to Gpp ly  antlclpated demand through 1983. The two ex is t ing 
transmission l l n e s  leading t o  Los Almos, m o d l f l e d  f o r  compat lb l l l ty  $ t h  PSCW Improvements, are 
adequate to handle th f s  demand. A new 115 kv l i n e  I s  belng planned by the PSCW t h a t  w i l l  carry 
e l e c t r i c i t y  generated by a 50 HWe geothennal demonstratlon project  located on the Baca property. 
The Enviromental Impact Statement, DDE/EIS9049-D, f o r  t h l s  prqiect incorporates a discussion o f  
environnental impacts o f  the transnlssion corr idor  tha t  w i l l  cross the LASL s l t e  and tennlnate a t  
main technlcal area. Specffic impacts t o  laboratory land addressed I n  that  DEIS are vlsual impacts 
along the scenic highway and laboratory work sites, land use c o n f l l c t s  wi th  proposed laboratory 
devel opnent, construct ion Impacts and srbsequent restorat ion and s tab l lzat lon procedures, access 
through hazardous areas, potent la l  change I n  animal migratory patterns, a d  .potential Impacts on 
ra re  or endangered species. 

Natural gas i s  purchased frm the Gas Company o f  New Mexico. In recent s a r s  (FY 72-76) an 
average o f  19% has been resold to the county f o r  res ident ia l  and commercial use, 63% has been used 
t o  f i r e  bo i lers  f o r  the e l e c t r i c  generating p lant  and the s t e m  plants, and 18% has been used d l r e c t l y  
by the Laboratory (see Ffgure 3.3.1-44). The s t e m  plants and the powr plant serve both LASL and the 
community. Natural gas consunption has not changed appreciably during the l a s t  f i v e  f l sca l  years 
because o f  the m i l d  weather, 1 Imlted new constructlon, and cansetvatlon. Consunption Is expected 
t o  increase somewhat i n  the future, malnly because o f  new Laboratory f a c l l l t l e s  and homes. The use 
of gas f o r  e lec t r i c  powr generation w i l l  m a i n  r e l a t l v e l y  constant slnce no expansion of the p o w  
plant capacfty i s  planned. The present transnlssion plpellnes are adequate to handle a l l  antictpated 
demands. Actual consunption I n  the fu tu re  Is more l l k e l y  t o  be l im i ted  by gas al locat ions than by 
f a c i l i t i e s .  Actual use continued to decline In  1977 and 1978 as show i n  Flgure 3.3.1-4 derpl te 
continued growth o f  the Laboratory and the townsite, ind lcat lng the effectlveness of conservation 
measures. 
d i r e c t l y  by the Gas Company o f  New Mexlco. 

Some heat energy I s  d is t r l bu ted  by centtal lzed steam systems t h a t  use natural gas as fuel. 
There are four regular ly  used s t e m  systems (one supplled by the poet  plant, three by s t e m  plants) 
and one standby p lant  t ha t  supply four technlcal areas and some carmunlty f a c i l l t l e s .  

This use includes gasoline f o r  heavy equlpnent, trucks, passenger vehicles, and some stat ionary 
equipment. 
gal). 

pool trucks, f l r e  trucks, and energency e l e c t r i c  generators. Fuel o i l  i s  stored t o  provlde a stand- 
by emergency supply f o r  the power and s t e m  plants I n  case o f  a natural gas Shortage. About 
1.93 x lo6 l! (510,000 gal) are kept on hand, d t h  only small m o u k  used on a regular basis f o r  
pract ic ing emergency procedures and tes t l ng  equlpnent. 

As o f  August 1978, gas f o r  the to rns l te  was no longer bought and resold by DOE, but b i l l e d  

Government motor pbol vehlcles consuned about 2.6 x lo6 L (680,000 gal) o f  gasoline I n  FY 76. 

Between 1970 and 1972, usage ranged frm about 2.05 t o  2.24 x lo6 L (542,000 t o  592,000 
Propane usage f o r  heatlng a t  remote locat ions and operation o f  some equlpnent was 60,000 IL 

(16,000 gal) f n  1975 and 80,000 L (21,000 gal) In  1976. Dlesel o i l  I s  used only f o r  a feu motor 

I .  

0 
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Other Resources 

categories i s  the construction material required f o r  modification of o l d  f a c i l i t l e s  and the completion 
o f  new buildings. I n  general, these materials are nei ther unusual nor Consumed I n  quant i t ies greater 
than s im i la r  construction elsewhere. Many o f  the research f a c i l i t i e s  i n  the buildings are complex-- 
including special l y  designed equipment with large quant i t ies of valuable materials required f o r  t h e i r  
fabrication. 

of consumable natural resources as w e l l  as human resources. Table 3.3.1-1 shows some of the major 
categories and economic values f o r  FY 76. 
supplies must be delivered t o  Los Alamos by truck. The t o t a l  annual tonnage for LASL i s  about 61,000. 
metric tons (134 x 10 lbs). This i s  handled by an estimated 80 t o  100 truck t r i p s  per week, many o f  
which are also making del iver ies t o  other buslnesses. About 80% o f  the LASL supplies are brought by 
some 20 commercial carr iers,  wi th  the balance carr ied on govemnent vehicles mainly from Albuqueque. 
The t r a f f i c  load i s  a small f ract ion of the 17,000 t o  30,000 vehicle t r i p s  per week on the  three main 
a r te r i es  leading i n t o  Los Alamos. 

Certain materials used i n  LASL operations are o f  special i n te res t  because o f  t h e i r  r a r i t y  
o r  great value. Examples are helium and precious metals. Heliun i s  used both as a l i q u i d  and 
as compressed gas. The average annual usage 1974-1976 was 76,300 E (20,000 gal) as l i q u i d  and 
76,300 m3 (2,695,200 ft3) as gas. 
recycl ing ef for t .  A large helium p l a t  acquired f o r  the CTR program has s u f f i c i e n t  capacity t o  
handle the Laboratory recycling. 

metals are not consuned but are reclaimed by decontminatlon o r  reworking and put t o  other use once 
a given purpose has been served. 

'Other resources used or consmed a t  LASL cover 'a wlde var iety of materials. One o f  the largest 

Vany supplies, chemicals, and equipment used In  the conduct of  research represent an investment 

I n  terms of the load on regional transportation, a l l  

6 

I n  1977 the  Laboratory i n i t i a t e d  a helium co l l ec t i on  and 

Precious metals are accounted f o r  i n  terms of economic value (see Table 3i3.1-2). Host precious 

3.3.2 Routine Maintenance 

contracted t o  a licensed commercial pest exterminator. Zia Co. applies a l l  herbicides. The pest 
control  plan f o r  the Laboratory i s  submitted year ly t o  DOE f o r  review by the Federal Working Group on 
'est ttanagement. This i s  done t o  assure that  a l l  pesticides proposed f o r  use have e i the r  an EPA or 
USDA reg i s t ra t i on  number and that  a l l  proposed applications conform with EPA and USDA registered uses 
and label  specifications. The pest ic ide appl icat ion frequency schedule f o r  treatment o f  LASL grounds 
i s  specified (seven categories) and varies from one appl icat ion every two years t o  a "once only" 
application. 
basis except f o r  some areas tha t  require rout ine appl icat ion varying I n  frequency from once per month 
t o  once per year. The common names for  pesticides used a t  LASL are l i s t e d  i n  Table 3.3.2-1 with the 
target  pest(s) indicated. Much o f  the herbicide appl lcat ion i s  necessary t o  canply with DOE c r i t e r i a  
regardins f i r e  and secur i ty protection. 

Routine insect and rodent control  a t  LASL both Inside bui ld ings and on Laboratory grounds i s  

Insect and rodent control  ins ide bui ld ings i s  accomplished pr imar i ly  on an "on ca l l '  
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TABLE 3.3.1-1 ‘ 

MATERIALS FOR OPERATION AND MAINTENANCE OF LASL DURING FY 76a 

Catesorv 

Hardware and small tools 

Chemical and small tools 

Metals and metal alloys 

Electronic supplies 

Mechanical materials and SupplieS 

Medical materials and supplies 

Office materials and supplies 

Clothing 

Laboratory supplies 

Miscellaneous materials and supplies 

b 6 Thousands 

1,391 

1,790 

802 

3,127 

594 

20 

1.399 

31 5 

1 ,560 

382 

Special process spares 623 

1. 
‘IPro-rated fran figures for FY 76 and FY 76T. 
b)Includes materials in use, but not unused materials in stock. 

I: 

I :: 

I’ 

TABLE 3.3.1-2 
PRECIWS METALS AT LASL AS OF JUNE 30, 1976a 

Metal 

Go1 d 

Silver 

Platinum 

Palladium 

Rhodim 

Iridium 

omim 

f Thousandsb 

160 

2 

1,320 

5 

40 

53 

0.4 

‘)Includes metals in stock, in use. and returned to stock 

b)Due to the many fonns in which theme materials are supplied, 

. 

for cleaning and reworking. 

the best sumnary is in the costs to LASL. 
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TABLE 3.3.2-1 

PESTICIDES USED AT LASL 

Tarqet Pest(s1 Cannon Name of Pesticidea 

Rats, mice, gophers 

Gophers 

Cockroaches, s i lver f ish,  spiders 

Cockroaches 

Clover mites 

Mosquitoes \ 

Fungus and mildew (lawns) 

c a t t a i l s  

Broad l e a f  weeds 

Weeds 

Vegetation 

D l  phaci none 
b Strychnine 

Propoxur 

Pyrethrum 

D i  cof o l  

Tenophos 

Chlorox 

Dalapon 

2.3 ,6-TBA 

2.4-D (amine) 

DCPA 

Branaci 1 

Benef i n 

Amnonlum sulfamate 

a ) ~ u e  to various formulations, the t o t a l  amount of act ive 

b)Below-ground appl icat ion only. 
Ingredients used i s  not available. 
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Custodial maintenance o f  the LASL phHica1 plant i s  carr ied out by the Zia Co. The nature o f  
programs a t  a research f a c i l i t y  such as LASL necessitates high qual i ty  maintenance t o  preserve the 
safety of personnel , maintain security, and protect the environnent. A l l  'custodial personnel are 
security-cleared or i n  the process o f  being cleared. No one i s  permitted i n  a secured area u n t i l  
cleared. The custodial force as of January 1977 nunbered 262 persons. T h l s  force I s  responslble 
for  the maintenance o f  423,084 II? (4,554,185 f t  ). Routine cleaning frequency i n  most areas i s  
omelday but varies considerably wfth the type and use o f  the f a c i l i t y  t o  cleaning on an "on c a l l "  
basis. Custodial personnel are not permitted i n  some special research areas except under very r i g i d  
supervision on a speclal request basis. The great var ie ty  of housekeeping tasks requires a s imi lar  
var ie ty  o f  cleaning and maintenance products including household amonla, bleach, 13 types of Special 
purpose cleaners, deOrdOrdntS, t w o  types o f  detergents, 5 types of polishes, waxes, and f ln lSkS, ruck 
sa l t ,  tw  types o f  sealants, 9 types o f  soaps, f l o o r  stripper, twd types of soda, and tm, types o f  
sweep1 ng canpounds. 

2 

3.3.3. Waste Disposal 

banb. Wastes were handled by the best avai lable methods, but r e l a t i v e l y  l i t t l e  was known about some 
o f  the materials and time and manponer were l i m i t e d .  Sol id wastes a r e  buried i n  p i t s  dug in to  the 
t u f f  on mesa tops--a pract ice that, wfth refinements, I s  s t i l l  considered the most e f fect ive method 
for t h i s  area. Gaseous wastes were f i l t e r e d  using the technology o f  t he  time. Liquids wfth l o w  
1 evels o f  contamination were discharged i n t o  a canyon area unused f o r  other purposes; l i qu ids  wfth 
higher leve ls  o f  contamination were discharged i n t o  rock - f i l l ed  p l t s  dug I n t o  the tuff. Many o f  these 
practices would not be considered adequate by today's standards; fortunately they d i d  not continue f o r  
long and led t o  research i n t o  more su i tab le procedures. Furthermore. continued monitoring Over the 
years has shown that  no safety o r  environnental hazards have resulted fran these practices, as discussed 
.In more'detail i n  sectfons 3.3.4, Envlronnental Monitoring PrOgrms, and 4.1; Primary Impacts. 
L iqu id  Wastes 

Liquid wastes include radioact ively contaminated solutions, chemical l y  contaminated .mastes, 
sani tary sewage, cooling water discharges, and stonn drainage. Each i s  handled di'fferently. Radio- 
act ive ly  and chemically Contaminated wastes.are col lected and treated separately f r a n  sanitary wastes. 
A l l  l i q u i d  sanitary wastes entering the LASL co l l ec t i on  systems are eventually routed t o  LASL treatment 
plants for  rout ine processing. A special case I s  the waste co l l ec t i on  system a t  the Health Research 
Laboratory, where an administrative procedure dlctates t h a t  l i q u i d  wastes contalnlng radioactive or 
hazardous chemicals be col lected i n  separate portable containers and hauled t o  one o f  the contaminated 
waste treatment pl  ants described bel on for  appropriate processing. 

I n  the ear ly  days o f  the Laboratory, the singular, pressing mission was t o  make a nuclear 
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I n  1948 a j o i n t  e f f o r t  was started wlth the US Publlc Health Servfce t o  develop a method for 
removing plutonlum and other radlonuclldes from radloactlve l l q u l d  waste. Bench-scale experiments 
showed that  conventlonal water treatment p lant  methods could be m o d l f l e d  f o r  treatment o f  radloactlve 
wastes. I n  1951 a plant employing f locculatfon-sedlmentatl~fl1tratlon, with chenlcals and f l o w  
rates based on the bench-scale studies, began processlng radloact lve and general. lndust r la l  wastes 
f o r  the pr lnc ipa l  technical areas. 3-101AB 3-101B I n  1963 t h i s  or lg lna l  p lant was replaced w i th  a 
f a c i l i t y  known as the Central Waste Treatment Plant (see Flgure 3.3.3-1). The maln technlcal areas 
had moved away from the or ig ina l  p lant during the Intervenlng years. The new plant was more centra l ly  
located wi th  respect t o  the waste sources and fur ther  south from the taunslte. An Ion-exchange 
f a c i l i t y  for  the removal o f  strontlum was Incorporated I n t o  t h i s  plant. 

co l l ec t l on  systems tha t  are completely separate from the sanltary sewage systans (see Flgure 3.3.3-2). 
These co l l ec t i on  systems d i f f e r  frcm the usual sanitary sewer networks because waste character, topography, 
and, i n  some cases, a need t o  monltor lndlv ldual  sources, require the use o f  a considerable n m k r  o f  
storage tanks, neutra l lzat lon stations, and pumps. Llmlted quant l t les  of l l q u l d  radloact lve wastes 
are generated at  remote locations. These wastes are col lected I n  holding tanks on location. Perlodlcally, 
small portions o f  these wastes are sampled f o r  assay and batches o f  waste are col lected from the tanks 
and transported t o  the Central Waste Treatment Plant f o r  processlng. U.S. Department o f  Transportatlon 
regulations are used as a guide t o  t ransportat lon o f  these batch wastes. 

' 

' 

The bulk o f  the radloactlve lIquld,waste I s  routed t o  the central treatment t a c l l l t i e s  by plpe 

3-101C 

The main radloact lve elements removed from wastes before dlscharge t o  the envlronment are 
89 plutonium (238Pu * Y 9  and 239Pu), amerlclun (241Am), uranlum (235U), st ront lun ( Sr and %), 

and cesium ("'Cs). The plutonlum, amerlclraa, and u r a n l m  are removed a t  t he  treatment plants by a 
chemical process that  resul ts  I n  the concentration o f  the radlonuclldes I n  a sludge. A t  the Central 
Waste Treatment Plant t h i s  sludge i s  dewatered by vacuum f i l t r a t i o n  u n t l l  It I s  a s o l l d  with the 
consistency o f  wet  c lay (30-402 sollds). Further drying would resu l t  I n  l l t t l e  addi t ional  volume 
reduction and would Increase the p o s s l b l l l t y  o f  alrborne dust durlng packaging. It I s  then placed 
i n  polyethylene-lined steel  or. unllned f i b e r  drums, depending upon r e t r l e v a b l l l t y  requirements, and 
handled as contamlnated s o l i d  waste (see Figure 3.3.39).  I n  1976, elghty-three 2150; (57 gal) steel 
drums and s i x  hundred and t h i r t y  200-g (53 gal) f i b e r  drums were used t o  package 138,300 L (36,500 gal) 
o f  dewatered sludge f o r  del ivery t o  bur ia l  a t  the waste bur la l ls torage area. None-of the packages 
contained s u f f i c i e n t  transuranic a c t l v l t y  t o  require storage as explained l a t e r  I n  t h i s  section under 
Sol id  Wastes. The t o t a l  sludge volume contalned 2.75 C l  ~ 238Pu, 0.36 C1 o f  239Pu, and 0.15 C1  
o f '=ront Ium and cesium I n  wastes a t  the Central Waste Treatment Plant are removed by Ion 
exchange and separate batch chemical treatment of the spent regenerant. The spent regenerant I s  
t reated by addi t lon of a chemical prec lp l tant  t o  remove most o f  the rad loac t l v l t y  I n t o  a sludge 
which i s  dewatered by vacuun f l l t r a t l o n  and handled as the  other sludges. The l l q u l d  I s  reprocessed 
through the treatment plant. A f te r  many years of use, the  Ion exchange res in  I s  removed fran the 

. 

columns, s o l i d i f i e d  by dewaterlng, and handled as s o l l d  waste. 

' 
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Figure 3.3.3-1 Central Waste Treatment Plant at LASL 
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Figure 3.3.3-3 Schematic Flow Diagram o f  the Normal Method o f  
Operation a t  the Central Waste Treatment Plant 
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I n  1952 treatment of wastes fran the Plutonium Processing F a c i l i t y  a t  a technical area east of the 
Townsite was i n i t i a t e d  i n  a plant using an identical treatment process. 3-101D I n  1967 t h i s  plant was 
replaced with a plant located approximately 100 m east. The plutonium f a c i l i t y  was A o t e  enough fran 
the Central Waste Treatment Plant and produced enough waste t o  warrant a separate plant. The new 
Plutonlum Processing F a c i l i t y  i s  i n  an arqa adjacent t o  the Central waste Treatment Plant. I t s  wastes 
a r e  treated a t  the Central Waste Treatment P l a n t  along with most of the other radioactive l i q u i d  wastes 
generated a t  LASL. The east plant bu i l t  i n  1967 w i l l  be required f o r  intermittant treatment o f  radio- 
active wastes, other than those containing plutonium, which w i l l  be generated by operations remaining 
i n  the old technical area. 

form a paste and pumped t o  asphalt-lined burial shafts where it hardens. Aneric’ium-containing waste 
i s  also mixed with cement and pumped i n t o  retr ievable metal containers. In  1976, 137,400 L (36,300 gal) 
of paste were pumped t o  the retr ievable containers and 148,200 L (39,200 gal) were pumped t o  the 
non-retrievable burial shafts. Radioactivit ies involved are sham i n  Table 3.3.3-1. I n  1978, la rger  
amounts of 241Am were placed i n  retr ievable storage because of decontamination a t  the o ld  plutonium 
processing f a c i l i t y .  

The wastes containing most o f  the strontlum and cesium received a t  the east plant a r e  collected 
i n  separate process waste storage tanks, neutralized, mixed with cement, and pumped t o  the burial 
shafts. During each treatment, samples o f  the cement paste are collected f o r  curing and compressive 
strength test ing t o  ensure and document appropriate. mixtures f o r  sol idif icat ion. The normal indust r ia l  
waste f l o w  t o  t h i s  plant contains very l i t t l e  o f  the strontium-cesium waste and thus I s  given only the 
physi cat-chemical preci p i  ta t ion  treatment. 

T r i t i u m  i s  present i n  the normal Industr ial waste stream, but a t  concentrations averaging much 
less than DOE Concentration Guides. 3-102 The processes described above f o r  removal o f  other radio- 
act ive elements are  not e f fect ive i n  m o v i n g  tritium, so administrative requirements and standard 
operating procedures a r e  used t o  ensure that tr i t iun-bearing wastes are kept separate. These wastes 
are then so l id i f ied ’  and handled as so l id  wastes f o r  burial. 

rad ioact iv i ty  i n  wastes t o  the extent that  rad ioact iv i ty  released i n  the treated l i q u i d  was a t  the 
lowest practicable level, tha t  is, as low as technical ly and econanically achievable. For example, 
the plutonium concentrations i n  eff luents have averaged less than 102 of the concentration guides 
during the past fey years (see Figure 3.3.3-4.). A continuous e f f o r t  i s  made t o  minimize the quantity 
o f  plutonium released. Administrative requirements implemented by standard operating procedures 
provide f o r  retreatment of any batch o f  e f f luent  i f  the plutonium concentration exceeds 402 of the 
DOE Concentration Guide. 

A t  the Plutonium Processing F a c i l i t y  Waste Treatment Plant, the sludge i s  mixed wi th  cement t o  

. 
3-101D 

Since t h e i r  inception, a l l  o f  the treatment plants have been operated t o  ”concentrate and contain” 

I 
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TABLE 3.3.3-1 

RADIOACTIVE SLUDGE AND CEMENT PASTE WASTES PLACED 
AT THE PLUTONIUM PROCESSING FACILITY TREATMENT PLANT I W  1978 

Non-Retrl evable Retrlevable 
Shafts Contal ne- 

0.46 C l  5.11 C l  

0.60 c1 14.91 C1 
23spu 

239Pu 
2 4 1 h  16.35 C1 3321. C1 

Mixed Flsslon Products 0.007 C1 0.20 C I  
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The volune of k s t e  has not increased as rap id ly  as the developnent o f  the Laboratory and the 
addit ion of new f a c i l i t i e s  largely  because of a continuing effort t o  keep wastes tha t  do not require 
treatment fran entering the system. The Whte Management Group's pol icy i s  t o  accept f o r  treatment a l l  
l i qu ids  tha t  are potent ia l ly  contaminated with radioactivi ty. However, experience has shorn that i n .  
most cases the large f l a w  increases have no potential for contamination, and they are terminated or 
redirected t o  stonn or sanitary waste co l lect ion systehs. A l l  pump motors a t  pumping stations are 
equipped with timers t o  indicate to ta l  hours o f  operation; t h i s  a l l -  computation o f  the quantity o f  
waste received a t  the station. In cases h e r e  wastes drain d i rec t l y  t o  the industr ial sewers, other 
metering devices are used t o  indicate the rate a t  which wastes are being generated. Administrative 
controls and standard operating procedures 1 i m i t  the concentrations o f  radionuclides. Unusual 
increases i n  waste volmes are investigated inmediately. As shorn i n  Figure 3.3.3-5, the volune 
o f  l i q u i d  waste treated annually has been controlled. . 

Effluents f ron  these two LASL waste treatment plants are presently discharged . in  compl lance 
with the National Pol lu t ion Discharge Elimination System (NPDES) permit Issued by tk Environnental 
Protection Agency. The qual i ty  of these effluents i s  discussed i n  more deta i l  i n  Sectfon 4.1.1. 

Waste treatment personnel are also concerned with nonradioactive chemical wastes, most camonly 
heavy metal solutions, cyanide solutions and metal-containing acid pick1 ing baths, f luor ide cleaning 
solutions, and chranic acid solutions. The majori ty o f  these wastes are routine and are disposed o f  
by following detailed standardized operational procedures a t  the Central Uaste Treatment Plant. 
Occasionally, specif ic wastes require some bench-scale experimentation before they can be treated. 

established chemical waste burial area. Small quantities, less tha t  200 L (55 gal), o f  l i q u i d  wastes, 
tha t  cannot be reduced by any practical treatment, are also disposed a t  the chemical waste burial 
areas. 3403 In 1976, 14,000 L (3,700 gal) of f lour ide cleaning solution, 1,000 
chraniun wastes, 1,000 E (260 gal) o f  copper wastes, 600 L (160 gal) o f  nickel wastes, and 
3,300 E (870 gal) of miscellaneous wastes were disposed o f  i n  t h i s  manner. 

Certain d i l u t e  wastes containing explosive residues and organic compounds are generated a t  sl tes 
handling high explosive materials. 3-104 These wastes f law through detention or set t l ing  basins t o  
pennit renoval o f  part iculate matter, then t o  the emrironnent. The solids are collected periodical ly 
f ron  the basins and burned i n  an operation described i n  the section on Solid Wastes (3.3.3.3). 

' 

Monitoring studies indicate tha t  the average d a i l y  discharge o f  about 50,000 JI (13,000 gal) fran 
the slx major generating s i tes are not producing health or safety hazards fran residual high 
explosive materials i n  so i l s  over rrhich the eff luents f low.  

Approximately 45,000 E (12,000 gal) of uncontaminated waste o i l  and grease are disposed of each 
year through the Zia vehicle motor pool, the heavy equipnent shop, and two m a j o r  machine shops. The 
o i l  I s  collected i n  a storage tank located a t  each site. Much o f  the motor vehicle o i l  i s  taken f ran 
Z i a  by a canmercial f i n n  for recycling. The balance o f  the m s t e  of1 and'grease i s  dlsposed of f n  
the County-operated l a n d f i l l .  (15,000 gal) of grease and water i s  collected 
annually f ran  the Laboratory cafeterias. A t  the County sanitary 1 a n d f i l l  the o i l ,  grease and water 
are dumped in to a trench and immediately covered with d i r t .  

The concentrates result ing f ran  these treatment practices are disposed o f  as so l id  wastes a t  an 

(260 gal) of 

3-1 04 

An additional 57,000 
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Approximately 30 cooling water discharges are scattered throughout the technical areas, 15 o f  
which discharge more than 3,800 /day (loo0 gal/day) on any operating day. Some o f  these dischargek 
contain small concentrations ( less than 50 ppm) o f  nater conditioners and algicides. Phosphonic acids 
and polyacryl ate dispersants are added I n  small quantit ies; these materials are biodegradable. L i t h i m  
hypochlorite i s  used i n  small quant i t ies as an algicide, but average chlor ine reslduals are l o w  and 
read i l y  dissipate a f t e r  contacting the ground surface. Within a year, quarternary ammonium compounds 
are expected t o  replace the hypochlorites now used. The c o d i n g  to ters  a t  the e lec t r f c  generating 
plant use chlorinated e f f l uen t  from the Main Technical Area sewage treatment plant and chlorinated 
water f ran the water d i s t r i b u t i o n  system. 

over 30 sept ic tanks (see Figure 3.3.3-6). These f a c l l i t l e s  range from plants sewlng approximately 
2800 people a t  the main administration and lab  area o f  South Mesa to  septlc tanks sewing only one 
person a t  places l i k e  protect ive force secur i ty statlons. Remoteness o f  locations, loca l  topography, 
and econcmfcs preclude a co l l ec t l on  system with one central treatment fac i l i t y .  

streambeds where they soak i n t o  the otbs i te  alluviun, are depleted by evaporation, o r  are fur ther  
d i l u ted  by mixing wi th  natural runoff. The major Influence on the envlrorment i s  t o  provide additional 
water supply f o r  vegetation and w i l d l i f e .  The qual i ty  o f  these ef f luents  are discussed i n  de ta i l  i n  

Section 4.1. I. 
The septic tanks a t  renote technical areas are s lmi lar  t o  common household units. They are 

designed as recommended by the USPHS Manual o f  Septic Tank Practice t o  provlde the-most e f fec t l ve  and 
econanical treatment o f  sanitary waster a t  isolated locatlons. Seepage p i t s  or  sand f l l t e r s  are used 
fol lowing the septic tanks, depending upon spatial res t r i c t i ons  and local  so i l  percolation rates. The 
tanks are widely spaced and present no potent ia l  contamination o f  surface or ground waters. 

I n  October 1978, the EPA issued a s ingle NPDES permit t o  WE covering ef f luents  fran the 104 
indust r ia l  discharge pojnts and 10 sani tary seweage treatment f a c i l i t i e s  a t  LASL. The peml t ,  
number NM 0028355, was published by EPA i n  advance f o r  publlc comment and review by the New Mexico 
Environmental Improvement Division, A sumnary o f  the o u t f a l l  categories, constituent 1 imits, and 
compliance status i s  i n  Section III.B.3.b. o f  Appertdix H. 

other impewious areas. It f s  contro?led dnd routed t o  minimize eroslon, wi th  most dralns discharging 
i n t o  natural water courses i n  the canyons. Because o f  the small mount of impervlous area i n  re la t i on  
t o  the natural drainage, the additions o f  water t o  natural f l o w  are generally ins lgn i f icant .  

The County t rea ts  a l l  sanitary wastes generated outslde the Laboratory boundaries. The County 

owns and operates three sani tary waste treatment f a c i l  l t l es .  There are two t r i ck1  ing f i l t e r  plants 
serving the Los Alamos townsite, one i n  Pueblo Canyon and the other I n  Bayo Canywn. They are presently 
operating at  about 85% and 452 of design capacity, respectively. About one-thlrd of  the Pueblo plant 
e f f l uen t  i s  used t o  i r r l g a t e  the g o l f  course during the normal i r r i g a t i o n  season. There i s  also a 
t r i c k l i n g  f i l t e r  plant i n  White Rock, presently operatlng at  about 6oX o f  design capacity. 
Section 4.3.1 f o r  additional Information on effluents. 

v 

Sanitary sewage treatment a t  USL technical areas requires four treatment plants, s i x  lagoons, and 

\ 

The ef f luents  f ran  the treatment plants and lagoons are discharged i n t o  normally dry  canyons o r  

3-105, 3-106 

Rainfa l l  runof f  and snownelt resu l t s  i n  storm drainage f ran streets, roads, parklng lots.  and 

See 
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Solld Wastes 

radloactive~contamlnatlon and t h a t  I s  judged t o  have no recoverable value or addttional useful llfe. 
Generation of radioactive solid waste has averaged about 6000 m (7800 yd ) per year over the past 
20 years and has ranged betneen approximately 4000 m (5230 yd ) and 8000 m3 (10,460 yd ) 
annually through 1978. Much larger  volmes,  ranglng up t o  14,000 m (18,300 yd ), were generated 
i n  1975 and 1976 because of major decontamlnatlon prajects associated with former f a c i l l t l e s .  

3,500 and 39,000 C l  per s a t = ,  of uhfch about 902 (65,000 CI) has been trltiun. Based upon present and 
projected Laboratory program, an estimated 30,000 C l  annually I s  expected t o  be burled through the 
forseeable future; most (802-a%) of thls I s  expected t o  be trltlun. 

procedures and technlqws have been developed t o  s t o r e  transuranlc wastes f o r  a t  l ea s t  a 20-year 
perlod, pending possible removal t o  a more permanent f ac l l i t y .  Between 280 m3 and 425 m (10,000 
t o  15,000 f t  ) o f  retrievable transuranlc waste a re  generated per year. Most of t h l s  canes f r an  
the plutonlum operatlons a t  the Plutonlun Processing Facility. 

accordlng t o  the type and mount of  know o r  Suspected contamination. These are: 

LASL defines radioactively contamlnatfd solld waste a s  any material t ha t  contains know or suspected 

3 3 
3 3 3 

3 3 

Radioactive contaminatlon contalned I n  waste buried since 1972 has ranged between approximately 

Before mid 1971, a l l  radloactlve wastes-at  LASL were disposed of by burial. Since then, 

3 
3 

A l l  solid waste materlals generated in LAU operations a re  c lassi f ied Into one o f  t h r e e  categories 

Type 1 - 

Type 2 - 

Type 3 - 

Waste materlals generated In Laboratory areas there no 
radloactlve materials a r e  handled. These a re  disposed 
of a t  the Los A l a o s  C0unt-y Landflll. 
Waste materlals,  generated In areas bere radloactlve 
materials a r e  used, but know t o  contaln materials 
contamlnated Wt t h  transuranic radionucl Ides bel ow 
10 nC1 per gram of waste (less than 100 nCl/g of "%I 

contaminated waste).* Such wastes a r e  buried a t  the 
LASl radloactlve uaste dlsposal site. 
Waste materlals contamlnated w l t h  transuranlc radlonucl Ides 
In  excess of 10 nCi/g (greater than 100 nCl/g of 238pu)* 
requlre special packaglng and handling. These waste materials 
a r e  stored n t r i e v a b l y  a t  the radioactive waste dlsposal 
site fo r  a 20-year period In accordance wi th  WE policy. 3-1 07 

q h e  10 nCl/g c r l t e r l a  f o r  wastes contalnlng mixed transuranlc contamination I s  requlred by DOE 
p r o c e d ~ r e s ~ - ~ ~ ~ ;  the 100 nCifg c r i t e r i a  f o r  wastes containing only 238Pu contamination I s  a 
LASL administrative procedure. 

P 
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, Radioac t ive  s o l i d  waste  generated a t  LASL inc ludes  combustible and noncombustible t r a s h ,  chemicals, 
equipment, bu i ld ing  debris, sludge and cement p a s t e  from the r a d i o a c t i v e  l i q u i d  waste  t rea tment  p l a n t ,  
absorbed o i l s ,  animal t i s s u e ,  and hot-cell. waste. Radioact ive contaminants known t o  be or  p o t e n t i a l l y  
i n  these wastes ,  and t h e  precentage o f  t o t a l  waste  volume conta in ing  the  contaminents are:  t r a n s u r a n i c s  
(mostly 238D239Pu and 241Am) , 65%; uranium (enriched,  normal , depleted), 27%; mixed f i s s i o n  product 
and a c t i v a t i o n  product rad ionucl ides ,  7%; tri t i  urn, 12. 

A1 1 waste  m a t e r i a l s  generated a t  the LASL Plutonium Processing F a c i l i t y  a r e  ins t rumenta l ly  ' 

assayed t o  de tennine  whether t h e y  will be buried or require r e t r i e v a b l e  s torage.  The Multi-Energy 
Gamma Assay System (MEGAS) was developed a t  LASL s p e c i f i c a l l y  t o  survey low-density wastes. T h i s  
ins t rumenta t ion  has  a s e n s i t i v i t y  well below the 10 nCi/g l e v e l  t o  ensure  t h a t  r a d i o a c t i v e  wastes 
a r e  properly segregated and handled. In other Laboratory a r e a s ,  a d m i n i s t r a t i v e  segrega t ion  procedures 
a r e  used t o  i d e n t i f y  wastes  r e q u i r i n g  r e t r i e v a b l e  s torage.  

Approximately 75% of the waste volume buried or  stored o r i g i n a t e s  a t  three Laboratory areas .  
About 20% of the t o t a l  i s  generated a t  the Plutonium Processing F a c i l i t y ,  about 40% a t  the l a b o r a t o r i e s  
i n  the Main Technical Area on the South Mesa, and about 15% a t  the Central  waste Treatment Plant. 
The  r a d i o a c t i v e  waste  d isposa l  a rea  i n  use is Area G, l o c a t e d  on Mesita del Buey (see Figure  3.3.3-7). 

2 The dedica ted  waste  d isposa l  a rea  c o n t a i n s  a total  of .about 320,000 m (80 a c r e s )  of which 
approximately 150,000 m (37 a c r e s )  has  been i n  a c t i v e  use s i n c e  1958. Based upon c u r r e n t  waste 
genera t ion  r a t e s ,  this a r e a  should provide an a d d i t i o n a l  15 or  more y e a r s  use. However, s i n c e  the 
e n t i r e  Mesita del Buey has been desfgnated for  the handl ing of opera t iona l  s o l i d  waste ,  there will 
s t i l l  be another  90,000 m (23 a c r e s )  a v a i l a b l e  f o r  use beyond t h a t  time. I f  p rospec t ive  waste 
volume reduct ion  p lans  a r e  s u c c e s s f u l ,  the useful  period will be extended. 

opera t ions .  Most of the waste  handled comes f r a n  the Main Technical Area and the Plutonium Processing 
F a c i l i t y  and must be t r a n s p o r t e d  about 10 and 16 km (6 and 10 m i ) ,  r espec t lve ly .  
fran the P1 utoni  um Processi  ng Fac i l  i t y  has been t r a n s p o r t e d  through the townsi te. DOE procedures  
provide  t h a t  shipments of hazardous m a t e r i a l s  by an agency of the Federal Goverrment i n  i t s  own 
v e h i c l e s  operated by i t s  own employees are not considered t o  be i n  i n t e r s t a t e  commerce, 
the Department of T r a n s p o r t a t i o n ' s  Regulat ions a r e  not  a p p l i c a b l e  t o  such shipments. The DOT packaging 
r e g u l a t i o n s  a r e  followed where possible, a s  a matter of OOE/LASL pol icy.  Where not p h y s i c a l l y  or  
economically f e a s i b l e ,  r a d i o a c t i v e  waste  shipments a t  LASL are  made i n  a manner which a f f o r d  equiva len t  
p r o t e c t i o n  of the publ'ic's h e a l t h  and safety a s  would compliance w i t h  the DOT'S regula t ions .  Once the 
o ld  Plutonium Processing F a c i l i t y  i s  decontaminated t r a n s p o r t  will t h e n  be e n t i r e l y  on Laboratory 
proper ty  along P a j a r i t o  Road f o r  a d i s t a n c e  of only about 7.2 km (4.5 m i )  .from the new Plutonium 
F a c i l i t y .  

and t r a n s p o r t .  
the b u r i a l  ground. 
m a t e r i a l s  a r e  handled, most of which have no d e t e c t a b l e  contamination, a r e  i n  a l l  c a s e s  assumed t o  be 
a t  l e a s t  p o t e n t i a l l y .  contaminated. These wastes a r e  packaged i n  cardboard boxes and/or p l a s t i c  bags 

2 

2 

Area G on Mesita del Buey is  c e n t r a l l y  l o c a t e d  w i t h  regard t o  most present and f u t u r e  Laboratory 

In  addi t ion ,  waste 

3-108 and 

. 

For wastes  t o  be b u r i e d ,  packaging I s  provided t o  meet t h e  requirements  of s a f e  on-sit- handllng 
Following b u r i a l  of the waste, the containment is provided by t h e  geologic media of 

Trash-type wastes  t h a t  a r e  generated i n  labora tory  room a r e a s  where r a d i o a c t i v e  

U 
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and are transported t o  the radioact ive waste disposal area i n  truck-handled, locked, waste containers. 
However, i t  should be noted that  two types o f  truck-handled trash waste disposal bins ("Dempster 
Dumpsters") are located throughout the LASL canpl ex. mere  radioact lve materials are used, Dumpsters 
for  radioactive waste are employed. These Dumpsters are c l e a r l y  l d e n t l f l e d  and locked with keys 
d is t r ibuted only t o  a selected few indiv iduals responslble f o r  l o a d i i  the bins. Locks are also 
provided on the dumping mechanism f o r  these contaminated waste Dumpsters wi th  keys located only a t  
the radioactive waste disposal area. I n  areas h e r e  radioact ive materials are handled, Dumpsters 
f o r  nonradioactive waste are also locked with keys d ls t r ibuted t o  a selected few lndlvlduals. These 
indiv iduals are given the responsib l l l ty  t o  Inspect materlal each time It I s  loaded. A por ta l  monitor 
(gamma-ray detector) I s  i n  operation a t  the County-operated l a n d f i l l  t o  help preclude the inadvertent 
dumping of  radloactive waste. 

are packaged i n  sealed metal or f l b e r  d m s  and transported by truck. Radioactive waste o i l s  are 
absorbed on sol ids p r i o r  t o  packaging i n  metal containers. 
packaged i n  Goden crates and transported by truck. Because o f  the high moblllty o f  t r l t lun even 
i n  extremely d ry  environnents, wastes contalnlng greater than 20 mCl/m o f  t r l t lun are packaged 
i n  special asphalt-coated, sealed metal drums. Complete encasement o f  tr l t iun wastes wi th  asphalt 

3 i s  accomplished when more than 100 C l / m  are present. Most o f  the very high a c t i v i t y  t r i t l u n  
wastes consist o f  t r i t i a t e d  water absorbed on molecular sieve or  other sorbant. 

t o  assure tha t  there i s  no external contamlnatlon. Follmfing del ivery o f  waste t o  the disposal s l te,  
a l l  transport vehicles again are monitored f o r  contaminatlon prlor t o  leaving the slte. A heal th 
physics technician i s  present a t  the radloact lve waste dlsposal s l t e  during a l l  working hours t o  
handle rout lne monitoring and any unusual clrcunstances. 

A l l  nontransuranlc (nontrlevable) t rash type wastes are canpacted and baled t o  reduce volune 
before bur ia l .  A volume reduction factor  between 5:l  and 6 : l  I s  belng attalned, with approximately 

3 3 
85 m (3000 f t3) o f  waste belng treated monthly. The compacted bale, measurlng about 0.4 m 

3 (14 f t  ) and weighing approximately 200-300 kg (440-660 lbs), I s  placed d l r e c t l y  I n t o  a disposal . 
p i t  f o r  bur ia l .  

The compactor-baler i s  located In  a snal.1 bu l ld lng a t  the Meslta del b e y  disposal site. The 
un i t ,  model DHBS-LMR, manufactured by the Consolldated Baling Machine Company, Brooklyn, New York, . 
i s  special ly designed t o  compact radloact lve wastes and contaln radioact iv i ty.  

Operated i n  accordance wi th  established procedures, 3408B any possible contamination I s  
contained by f i l t e r i n g  a i r  f lowing through the unit through roughlng and Hlgh Eff ic iency Part iculate 

3 3 A i r  F i l t e r s  a t  the ra te  o f  approximately 90 m (3200 ft ) per minute. A l r  i s  exhausted f r a n  

the compactor room t o  the outside through a s lngle MPA f l l t e r  a t  the r a t e  o f  seven roan a i r  changes 
per hour. 
roan when the u n i t  Is i n  use. 

Mesita' del Buey s i t e  by bu r ia l  i n t o  p i t s  and shafts. 
sc ient is ts  s i g n i f i c a n t l y  expanded c r i t e r i a ,  developed I n  1965 by the U.S. Geologic Survey, 
ensure adequate contaiment o f  radioact ive wastes. The c r l t e r i a  describe disposal f a c i l  I t y  sites, 

Other waste materials, chemlcally contaminated and/or containlng larger  mounts o f  rad ioact iv i ty ,  

Equlpnent and bui ld ing debris may be 

3 

A1 1 waste packages and/or transport vehlcles are monitored p r i o r  t o  leaving the generator s l t e  

3-108A 

Contlnuous alpha, beta-gamma, and tr l t lm a i r  monitors wi th  alanns operate i n  the canpactor 

Most o f  the nonretrlevable radioact lve s o l l d  waste generated a t  LASL I s  dlsposed a t  the 
In 1974, LASL waste management and envlromental 

3-21 to 
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orientation, construction, approval , use, documentation, and s i t e  condi t ioning requirements. following 
use. 3408c Burial  p l t s  t y p i c a l l y  measure 120 t o  180 m (400 to'600 ft) long by 8 t o  30 m (25 t o  . 
100 ft) wide by 8 t o  11 m (25 t o  40 ft) deep. Bur ia l  p i t s  t y p i c a l l y  are f i l l e d  i n  layers, w i th  
vehicles that  de l iver  waste t o  the s i t e  entering the p i t  over noncontaminated b a c k f i l l  whenever 
possible. Combustlble waste that  i s  not compacted, wind-disbursable wastes, and waste having any 
possible external contamination are covered w i th  excavated t u f f  b a c k f i l l  on the day i t  i s  delivered. 
When the capacity o f  a disposal p i t  i s  reached, a f i n a l  covering t o  ground level  o f  a miniman o f  1 m 
(3 f t )  o f  excavated t u f f  i s  applied. An additional mounding over the p i t  o f  up t o  1 m (3 f t)  also may 
be appl led depending upon p i t  orientation, drainage patterns, and other factors. Shafts generally 
measure 0.6 t o  2.4 m (2 t o  8 ft) i n  diameter by 8 t o  20 m (25 t o  60 ft) deep. 

Waste materials rout ine ly  placed i n t o  disposal shafts include tritiun waste, high beta-gamma 
radioact ive wastes, animal tissue, c lass i f ied waste, many contaminated chemical wastes, and other 
wastes whose properties might indicate that shaft disposal would be safer than p l t  disposal. Non- 
transuranic cement paste waste generated a t  the l i q u i d  waste treatment f a c i l  i t y  a t  the LASL Plutonium 
Processing F a c i l i t y  i s  disposed without additional packaging i n t o  shafts a t  that  s l t e  (LASL disposal 
Area T). 

Disposal shafts a t  the Mesita del Buey s i t e  are f i l l e d  no closer than three feet o f  the ground 
surface. Excavated t u f f  b a c k f i l l  may then be added before capping the shaft wi th  a minimum 1 m (3 ft) 
plug of concrete. Concrete then i s  used t o  mound up t o  an additional 0.3 m (1 f t )  above the ground 
surface. 

Retrievable transuranic wastes (Type 3) require special packaging such tha t  the waste package can 
be ret r ieved i n  twenty years. The ul t imate disposi t ion of  such ret r ievable wastes i s  t o  be determined 
by DOE on a nationwide basis, with several options naw being considered. Thus, only quality-controlled 
packaging, meeting str ingent specifications, are uied f o r  the bulk o f  the LASL transuranic wastes, 
contaminated w l th  239Pu. These are 2 1 0 4  (55 gal) DOT 17C drums and and wooden crates of  varying 
size coated wi th  3.2 mm (1 /8")  o f  f i r e  retardant f iberglass reinforced polyester. These wastes are 
stored i n  a modified disposal p i t .  P i t  modifications, intended t o  assure protect ion o f  the waste 
packages i n  the storage array, include an asphalt paved f loor,  and sumps f o r  co l l ec t i on  and containment 
o f  water from r a i n  and snow. Wastes packaged i n  drums .and crates are stacked t o  w i th in  1 t o  S.5 m 
(3 t o  5 f t) o f  the ground surface. The stack i s  covered on top wi th  314 inch plywood and the en t i re  
stack i s  encased i n  heavy vinyl .  Excavated t u f f  i s  used t o  b a c k f i l l  t o  the ground surface. Before the 
back f i l l i ng ,  access pipes are i ns ta l l ed  tha t  allow f o r  monitoring conditions such as temperature, 
humidity, radioactive contamination, and combustible gases. 

each holding two 1 1 5 4  (30 gal) drums o f  waste, and placed i n  shallow trenches. Af ter  f i l l i n g  and 
sealing, the casks are covered w i th  heavy-gauge galvanized corrugated sheet metal , and excavated tuff 
i s  back f i l l ed  t o  ground level  w i th  a mfnimum cover o f  1 m (3 ft). Additional b a c k f i l l  i s  used t o  
mound approximately 0.6 m (2 ft) over the trench t o  provide f o r  proper drainage. 

. 

Recoverable high a c t i v i t y  238Pu and 233U wastes are ret r ievably  stored i n  concrete casks, 
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Retrievable cement paste waste that  Is generated a t  the P lu ton lm Processlpg Facll l t y ' s  1 lqu ld 
waste treatment plant i s  pumped Into-welded. galvanlzed, corrugated metal plpe sectlons t h a t  are 
standing v e r t i c a l l y  i n  a 7 m (23 ft) deep p i t  a t  the site. These plpe sections, whlch have a 
0.3 m (1  ft) cement plug a t  the bottom, are f i l l e d  t o  wi th ln  0.3 m (1 ft) o f  the top and a cenent 
plug i s  poured t o  seal the mlt. F ina l l y  they are covered wi th  excavated tu f f  back f i l l .  

a LASL waste size-reductlon f a c i l l t y ,  I n l t l a l l y  planned f o r  I n s t a l l a t i o n  a t  the Central West Treatment 
Plant. This f a c i l i t y  i s  d i f ferent fran the volune-reduction f a c i l i t y  discussed abwe in  tha t  cu t t i ng  
and disassembly technlques w i l l ' b e  used t o  reduce the slw of bulky wastes such as transuranlc 
contaminated equl pment generated by the  deconta inat lon o f  the Plutoniun Faci l  l t y  a t  DP-slte. 
Substantial volume reduction and decontanination o f  the usstes are antlclpated, thus markedly 
reducing the volune o f  transuranlc waste requl r lng ret r levable storage. 
Waste Management Studies 

A var ie ty  of special studies have been under nay a t  LASL f o r  several years addressing envlronnental 
conditions, geologic and hydrologic properties and processes, equipnent, packaging, methodology, and . 
theoret ica l  'modeling re la t i ng  t o  bur ia l  of radioact ive waste. (Refs. 3-108D. 3-108E, 3-108F. 3-1086. 
3-108HD 3-1081, 3-1085, 3-108K, 3-108L.) These continuing studies are p-oduclng a grarfng body o f  
knowledge about the subsurface disposal areas a t  Los Alaos. The p rog ras  are expected t o  contr ibute 
information and understanding of general value as w e l l  as being especially Important t o  plannlng fu tu re  
waste management optlons. Many o f  the studies are focused on the hydrology o f  the present and fomer 
disposal areas. They range f ran general studles o f  the geologyof t he  plateau t o  very l o c a l l a d  
invest igat ions of molsture movement i n  and near dlsposal sltes. Soine have been undertaken specl f lca l ly  
i n  response t o  suggestions f r a n  Independent reviews. 

long-term waste management al ternat ives f o r  the burled and ret r ievably  stored wastes i n  the various 
locat ions a t  LASL. 
public and workers are being estimated f o r  three major alternatives. The al ternat ives are t o  contlnue 
present practices. t o  provide added englneered containment f o r  the lnact lve sites, and to select ive ly  
re t r i eve  transuranic wastes bur ia l  p r l o r  t o  the time h e n  wastes with a c t l v l t y  greater than 10 nCl/g 
began t o  be stored. For each major alternative, several optlons w i l l  be evaluated f o r  resistance to 

natural phenomena, accidental release o f  the burled waste. and long-tern monltorlng requirements. The 
analysis w i l l  address the Inact ive s i t es  as w e l l  as the current ly  used dlsposal sites. 

Present enviromental monitoring p rog ras  ongolng w i th in  the disposal area Include the co l l ec t i on  
o f  meteorological data and measurenent o f  molsture content and rnwment wlthln the tuff  below f i l l e d  
disposal p i ts .  During cer ta ln  disposal and storage operations, a i r  f l l t e r  samples are rout ine ly  taken 
and assayed. One a i r  sampling s ta t i on  o f  the rout lne LASL envlromental monltorlng network operates 
w i t h i n  the area. Within the ret r ievable transuranlc waste storage f a c i l f t l e s  I n  the area, noni tor lng 
for  temperature, re1 a t i ve  hunid i ty  and r a d i o l y t i c  gas formation are rout lne ly  carr ied out t o  provide 
information these storage envlroments and to assure tha t  the requirements o f  re t r ievable storage are 
being met. 

Planning and deslgn rrork have'been canpleted and fabr lcat lon i n i t i a t e d  f o r  the I n s t a l l a t i o n  o f  
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Another major study e f f o r t  recent ly l n l t l a t e d  by the LASL Health M v l r l o n  Is the.exanlnat1on o f  , 

The envlromental consequences, econanlc costs, and radiological  r i sks  t o  the 
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The bur ia l  of  wastes followed by covering the material wi th  uncontaminated earthen b a c k f i l l  provides 
f o r  physical i so la t i on  o f  the waste f ran the enviroaent. For the wastes t o  enter the environment, 
some transport process must occur. The transport mechanism o f  greatest potent ia l  concern i s  the movement 
o f  prec ip i ta t ion ( r a i n  or  snow) i n t o  the waste, and subsequent leaching of the radionuclides i n t o  
ground o r  surface waters. This has l ed  t o  considerable study o f  hydrologic transport processes wi th in  
and adjacent t o  waste disposal s i t es  a t  Los Alamos. 

(16 in lyear)  prec ip i ta t ion at  the waste disposal area enters the waste material. The bulk o f  the 
p rec ip i t a t i on  e i ther  runs o f f  immediately, o r  i s  held i n  the upper few meters of the surface materi'al. 
The eastern part  o f  Mesita del Buey (the locat ion of the current main disposal area) i s  underlain 
by about 75 m (250 ft) o f  unsaturated t u f f  and the western p a k  by about 180 m (600 ft). 3021 The 

surface o f  the mesa i s  about 30 m (100 ft) above the adjacent canyons. These canyons are f loored 
wi th  a l l u v i a l  material deposited, i n  part, by ephemeral streams that  f l a w  only a f t e r  major prec ip i ta t ion 
o r  snowmelt events. Saturated zones are present t o  a l im l ted  extent i n  the alluvium, as indicated i n  
Figure 3.1.2-3, recharged by prec ip i ta t ion and stream flaw. 

300 m (990 ft).3'21 There i s  no evidence o f  recharge t o  t h i s  aquifer, o r  t o  perched water i n  
streambed alluvium, from prec ip i ta t ion which might enter the waste material. 

Measurements a t  monthly in terva ls  u t i l i z i n g  neutron moisture probes i n  10 access holes i n  the 
f i l l  overlying disposal areas and I n  the adjacent t u f f  show tha t  prec ip i ta t ion moisture penetrates 
no more than about 5 m below the surface, wi th  no s ign i f icant  changes i n  moisture content a t  depths 
greater than about 8 m. 3-108Lm 3-109 Below tha t  depth, moisture contents o f  the t u f f  are i n  the 
range of  1%-5% by volume. A t  t h i s  water content, moisture movement occurs p r i nc ipa l l y  as vapor 
di f fusion. Only contaminants which are present as gases o r  v o l a t i l e  l i qu ids  may be transported by 
d i f f us ion  o f  water vapor. Although t r f t i u m  f a l l s  i n  t h i s  category, present practices assure proper 
containment. 

Previously, waste materials containing tritium were placed i n  both p i t s  and shafts a t  Los Alamos. 

NOW t r i t i u m  disposal i s  res t r i c ted  t o  shafts and requires that  special contalnnent be used t o  r e s t r i c t  
movement of  t r i t ium gas or  t r i t i a t e d  water vapor away from the shafts. Investigations at  the disposal 
area have described the d i s t r i b u t i o n  of  t r i t i u m  w i th in  an area occupied by several disposal 
shafts. 3-110D 3-111 

t u f f ,  pr imar i ly  through zones o f  higher porosity, through open fractures, and along interfaces between 
ashrlows. The t r i t i u m  concentrations i n  the s o i l  moisture immediately adjacent t o  the shafts were 
higher than that  allowed f o r  publfc ground or  surface water supplles. However, the-slaw ra te  o f  
movement away from the shafts (allowing f o r  decay o f  the tritium) and dispersion wi th in  the t u f f ,  

reduced those concentrations t o  bel ow maximum pennissfble concentrations wi th in  the upper few meters 
o f  the surface. Some t r i t i u m  di f fuses i n t o  the atmosphere. A tritium a i r  sampler i s  operated 
continuously w i th in  the disposal area. 
than normal background, but a t  less that  12 o f  the concentration guide f o r  uncontrolled areas. 
These concentrations are below those considered t o  be harmful. The studies also indicated that  there 
was v i r t u a l l y  no downward movement o f  t r i t i u m  below about 20 m (65 ft). 

These investigations have s h m  that  very l i t t l e ,  i f  any, of the approximately 40 anlyear 

The regional ground water aqui fer  i s  i n  sediments located beneath the t u f f ,  a t  depths o f  about 

. 

It was shown that  tritium was movfng away from some older shafts through the 

Data f ran t h i s  sampler indicates a i r  concentrations higher 
3-66 
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Measurements adjacent t o  and below the'waste disposal p i t s  show water contents generally l a r e r  
than those i n  the f i l l  overlying the waste (about 15'2 by volume). Theoretical calculations, using 
these obs.erved moisture values, demonstrafe t h a t  very l i t t l e ,  I f  any, water moves through the waste 
material. This small quant i ty o f  water, on the order o f  0.1 cm/year (0.04 i d y e a r )  or. less, would not 
produce any s ign i f i can t  leaching o f  the wastes. 3-109 Further, as the bulk o f  water movement occurs as 
vapor diffusion, l i t t l e  i f  any radionuclide transport can occur. 

I n  an ef for t  t o  determine i f ' a n y  leaching has Occurred, core samples were removed fram beneath one 
of the older disposal p i t s  a t  Area G by d r i l l i n g  f i v e  horizontal holes i n t o  the canyon wal l  adjacent t o  
the mesa top. 3-111A Preliminary analyses o f  samples fram these cores showod gross alpha and gross 
beta values w i th in  the range expected of noma1 uncontaminated s o i l  materials. Further analyses 
'OSr, 137Cs, 238Pu, 23gPu, and 241h produced resu l t s  t h a t  were below detection l i m i t s  f o r  
a1 1 samples. Analyses o f  the cores indicated natural uranium concentrations tha t  -re indistinguishable 
from the natural uranium content o f  the Bandelier l u f f  elsewhere. Thus, there was no ind icat ion o f  any 
radionuclide migration w i th in  a few meters of the bottan of the p i t .  

Estimates o f  the ra te  of erosion o f  Mesita del Buey over the l a s t  m i l l i o n  years indicate that  
exposure of the waste by ve r t i ca l  erosion may occur w i th in  50,000 years. 3-109 Lateral erosion o f  the 
sides of the mesa may expose waste i n  the p i t s  closest t o  the'mesa edge i n  approximately 100,000 years. 
Within that  tine-frame, a l l  major radionuclides other than 239Pu w i l l  have decayed away before waste 
exposure. The average plutonium concentration I n  a l l  t h e  p i t s  i s  presently a t  or below the 10 nCi/g 
maximum permitted f o r  bu r ia l  and w i l l  be reduced by a factor  o f  two t o  four before exposure. 

Simi lar  geologic conditions prevail a t  the other fourteen locat ions on the plateau where radioactive 
wastes have been disposed o f  by bu r ia l  (see Figure 3.3.3-7). Most o f  these are fonner s i t es  wlth only 
three having been used i n  recent years. One i s  f o r  c lass i f i ed  material ( t o  be discussed la ter ) ,  one 
was used f o r  bur ia l  o f  debris fram demolition, and one was used f o r  the deep disposal o f  cement paste 
containing waste. This l a t t e r  area, near the old.Plutonium Processing Fac i l i t y ,  i s  now being used f o r  
placement o f  the cement-paste-corrugated-metal-pipe storage o f  re t r ievable leve l  waste and disposal o f  
cement paste. 

are inside secur i ty areas tha t  prevent entry by the public. 
marked or fenced (o r  both) t o  prevent unnecessary entry by employees. Area V i s  adjacent t o  a security 
area and ins ide a posted no trespassing area. Area B i s  p a r t l y  paved with asphalt and fenced f o r  use 
by Los Alamos C0unty'as.a t r a i l e r / c a p e r  storage area f o r  county residents. Recent surveys i n  Area B 
indicate that  no one should receive any rad iat ion above background fra t h i s  present use. The 
non-paved por t ion ?f Area B i s  separately fenced and marked t o  prevent unauthorlzed entry. A l l  
disposal areas remain DOE property. 

A l l  o f  the current ly  act ive disposal s i t es  and a l l  but two (Areas B and V )  o f  the inact ive s i t es  
I n  addition, most o f  these areas are 

- 
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General History of Sub-Surface Waste Disposal 

I n  general, three types o f  so l i d  waste management operations have been conducted a t  Los Alamos. 
I n  the f i r s t  several years o f  Laboratory operations during World War 11, expediency dictated rapid 
disposal o f  contaminated wastes wi th  less stringent controls than presently required. The technical 
areas generating radioactive wastes operated t h e i r  own bur ia l  areas, and no Laboratory-wide supervision 
or uniform record keeping existed. There i s  confidence that  a l l  areas used f o r  disposal o f  radioactive 
wastes are known i n  terms o f  locat ion and the general f a c i l i t i e s  o r  operations f ran  which wastes 
originated. Various in ternal  memorandums, o f f i c i a l  technical notebooks, and engineering drawings 
have a l l  contributed t o  t h i s  knowledge even though formal waste disposal records were not generally 
kept u n t i l  the inid-1950's. 

The reduction I n  research pressure fo l lowing the war permitted an increased awareness and . 
concern for  the adequacy o f  disposal techniques. A waste dlsposal section was organized and formalized 
the use o f  designated bur la l  areas t o  receive Laboratoty-rride waste as well as some for  special or  
single-use disposal operations. By 1959, detai led records o f  content and canposit.ion o f  wastes 
were kept rout inely,  and the qual i ty  o f  the records has improved since then. Beginning i n  1974, a 
computer-based waste records system was i n l t i a t e d  t o  maintain data on the exact nature o f  the wastes 
including the locat ion o f  dlsposal w i th in  a pa r t i cu la r  bur ia l  o r  storage f a c i l i t y ,  such as a p i t .  An 
e f f o r t  was started and i s  continuing t o  Incorporate as much in fomat ion  as possible fran o ld  records 
and documents i n t o  the computer data base. Considerable work has been done and continues on locat ing 
and consolidating a l l  relevant information on the o ld  disposals. 

Start ing i n  1971, re t r ievable wastes have been placed i n  engineered storage designed t o  permit recovery 
a f t e r  a t  least  a twenty-year period. These practices have been described ear l ier .  Complete data on 
the nature, amount, and exact locat ions o f  such wastes are carefu l ly  maintained. 

provided i n  the fo l lowing paragraphs. The designated subsurface waste areas k n m  t o  contain 
radioact ive material are shown on Figure 3.3.3-7. The l e t t e r  designation i s  one used by waste 
management personnel f o r  refepznce convenience and does not necessarily indicate chronology of use. 
Note that  some areas were not used f o r  so l i d  waste disposal as such (e.g., Areas 1, U, and V) ,  but 
are now considered along wi th  s o l i d  waste areas because they a l l  share common features i n  tenns o f  
management considerations and fu ture alternatives. A summary o f  available quant i tat ive data on the 
rad ioac t i v i t y  content i s  provided i n  Tables 3.3.3-2 and 3.3.3-3. Note tha t  these tables do not contain 
information on the o l d  areas f o r  which mod quant i ta t ive data i s  not available. For cer ta in  areas and 
isotopes (p r i nc ipa l l y  U and Pu) Book Physical Inventory Dlfference, BPID, data (see Section 3.3.4, 
Materials Accountabil ity) can be u t i l i z e d  t o  place upper bounds on the mounts o f  disposed radioact iv i ty.  
This has not been done f o r  t h i s  report because o f  the degree of speculation required and the b e l l e f  
t ha t  it would not a l t e r  the basic conclusions regarding the adequacy o f  contaiment o f  waste. Such . 
information w i l l  be considered, as appropriate, i n  r e l a t i o n  t o  the study of fu ture management 
alternatives. Table 3.3.3-3A presents more detai led data on disposal and .retrievable storage 
f o r  calendar years 1977 and 1978 based on more complete record keeping. 

3-1118 

The t h i r d  type o f  so l i d  waste operation practiced a t  LASL 1s that  o f  retr ievable storage of wastes. 

Br ief  descriptions o f  the fonnerly and presently used radioactive waste disposal areas are 

0 
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TABLE 3.3.3-2 

ESTIMATED RADIONUCLIDE CONTENT OF MATERIAL PLACED I N  DISPOSAL PITS 
AND SORPTION BEDS, AS OF DECEMBER 31. 1976' 

Isotope 

3H 

9Osp9Oy 

2271\c 

U b  

238Pu 
23gPu c 

241h 

Fission Products 

Induced Ac t iv i t y  

Total 

P i ts  

C G 
1958-1959 1959-1976 

25 

26 

149 

2683 

56 

39 

336 

2061 

600 

51 

200 5826 

Sorption Beds 

T 
1945-1 951 

4 

10 

a ) A l l  values i n  curies. decay corrected. 
b)Includes isotopes 23"U. 235U, 236U, 23eU. 
"Material generally consisting o f  approximately 942 (by 

4 

U V 
1945-1 968 ' 1945-1 961 

go.1 

1 

1 

co.1 . 

eo. 1 

weight) 239Pu and 6% 2s0Pu. 
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TABLE 3.3.3-3 

ESTIMATfD TOTAL RADIONUCLIDE CONTENT OF MATERIALS PLACED IN 
SUBSURFACE DISPOSAL AND STORAGE AS OF DECMBER 31, 1 9 7 9  ” 

I 
TRU-Retriev- 

Total i n  Dis- able Solid 
Area C Area G Area T posal P i t s  and Waste Storage 

Total 

’H 39,186 123.853 4 163,043 
- Isotope 11960-1969) (1965-19761 (1968-19761 Absorption Beds G 1 I 

I 22Na 

6oco 

37cs 
I . 90Sr-90y 

233u 

i, U C  

14 15 

11 135 

27 277 

5 

5 

.1 

5 

.1 

2,683 

29 

146 

2,987 

5 

7 41 58 

1 81 .1 81 

238Pu 4 47 39 55,958 14 56,062 

- 23gPu d 53 193 372 1.018 30 1.666 

241h 3,761 2,210 25 737 6,733 I‘ Fission Products 30 357 3 600 990 

Induced Activity 20 372 

I 
‘)All values i n  curies, decay corrected. 

I- 

51 443 7zm 

b)Data a r e  known t o  be i n c a p l e t e  due to  the lack o f  ea r ly  Laboratory disposal records. Trftitmn. 
which  accounts for  over .70% of both cunulative disposed and decayed curies. is included only since 
1960; no pre-1960 disposal records are known. Also, sane past-1960 tritium disposals were not 
recorded. No quant i ta t ive data i s  included f o r  Areas A, 6, D, E ,  F. H, K, W ,  X. and Y.  because 
no data is available;  see text. 

‘)Includes isotopes 234, 235, 236, 238. 

d)Weapons Pu mostly (94 w t %  23gPu; 6 ut% 240Pu); C i  value based upon -4.072 CI alpha ac t iv i ty  per gram. 

I’ 
I 



TABLE 3 . 3 . 3 4  

RADIONUCLIDE CQITENT OF MATERIALS PLACED IN 

SUBSURFACE DISPOSAL AND STORAGE I N  1977 AND 197aa 

Disposed Retrlevably Stored 

1977 

40,910 

- 

1 x10-12 

0.01 

0.001 

0.005 

0.005 

1.1x10-10 

1.6 . 
15.89 

7.02 

2.4 

1,389 

7.7 

1978 1978 - 1977 - 
1 x10-6 

1x10’6 

- 
58.440 

0.001 

0.01 

- .. 

0.035 

0.001 

0.005 

1x10’6 

0.002 

0.002 

0.004 

7 . 5 ~ 1  0’6 

1.78 

30.01 

16.54 

1.01 

1,226 

76.39 

12.6 8.6 

10,556 13,163 

6,348 3,321 

0.02 0.01 

0.14 0.196 

.,. 

a ) A l l  values i n  curies a t  time o f  disposal o r  storage, major l ty  o f  material 

b Alpha a c t i v i t y  o f  mlxtures o f  Pu IsotopeS. 
c Includes isotopes 234, 235, 236, 230. 

emplaced a t  Area 6 ,  so me emplaced a t  Area T according t o  procedures 
]described I n  text .  

Hixed Fission Products. I 

Mixed Act ivat ion Products. 
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2 -- Area A was operated from 1945 t o  1946 and covers 5000 m (1.25 acres) and o r i g i n a l l y  contained 
p i t s  f o r  bur ia l  o f  so l i d  waste and two buried tanks f o r  storage o f  solutions containing 239Pu. The 
waste bur ia l  p i t s  were excavated i n  the volcanic t u f f ,  and the waste was covered w i th  the crushed t u f f  
and s o i l  removed from the p i t .  No records were kept o f  the types and volumes of waste placed i n  these 
p i ts .  However, i t  i s  k n m  tha t  l i t t l e ,  i f  any, transuranic material was involved. Plutonium was an 
extremely scarce material during the years t h i s  area was used, and every e f fo r t  was made t o  recwer  i t  
from waste material. The p i t s  undoubtedly contain t race quant i t i tes of many o f  the longer-l ived 
radionuclides present i n  f iss ion products and i r rad iated material t h a t  are knam t o  ex i s t  i n  other 
disposal areas, but it i s  n o t  presently possible t o  i d e n t i f y  them speci f ica l ly  due t o  lack o f  records. 
The p i t s  i n  Area A were also used f o r  the disposal o f  chemical wastes. 

Area A was reactivated i n  Apr i l  1969 w i th  the excavation o f  another p i t  t o  be used f o r  bur ia l  o f  
debris from demolition work. This debris was contaminated wi th  transuranic elements a t  <10nCi/g and 
w i th  small amounts o f  uranium. This p i t  was used u n t i l  1978 and received a f i n a l  cover i n  mid 1978. 

Recent investigations have shown tha t  the 239Pu contaminated l i q u i d  wastes stored i n  the two 
5 4 1.89 x 10 e (5 x 10 gal) tanks have not leaked. Presently t h i s  waste, estimated t o  contain alpha 

a c t i v i t y  equivalent t o  about 94 g of 239Pu (about one-half o f  which i s  241Am) i s  being removed i n  
small batches through an underground pipe t o  the present Plutonium Processing F a c i l i t y  waste treatment 
plant f o r  processing. By mid-1979, approximately 80% of the contents were removed and treated. Once 
emptied, i t  i s  planned t o  r e f i l l  the tanks w i th  nonretrievable cement paste f o r  disposal. 

o f  a l l  waste, including g a e  chemical materials such as gas cylinders containing uncertain amounts o f  
HC1, H2S, and HF. Only l i m i t e d  records ex i s t  on the types o f  volume o f  material placed i n  t h i s  area. 
The general inferences concerning radionuclides I n  Area A apply also t o  Area B. Concern over the 
proximity o f  waste disposal operations t o  other areas prompted the opening o f  a new disposal area 
and the closing of Area B. Area B covers 24,000 m (6.0 acres). 

were used f o r  Laboratory waste, w i th  separate p i t s  f o r  radioactlve and chemical wastes. Wastes 
containing larger  quant i t ies o f  rad ioac t i v i t y  were placed i n  ve r t i ca l  shafts, as much as 7.6 m (25 ft) 
deep. 
l a t e  1964. Use o f  the disposal shafts i n  this. area continued through 1969. 

i n  1951 data were recorded on the cur ie  content of  sludge generated by the Central Waste Treatment 
F a c i l i t y  and buried i n  t h i s  area. The cur ie  content of some isotopes placed i n  t h i s  area can be 
in fer red from material accountabi l i ty  records, which indicate the amount o f  vapous materials removed 
from the inventory and considered t o  have been disposed o f  as waste. Some o f  t h i s  material was released 
i n  l i q u i d  effluents, and some escaped t o  the atmosphere. Thus, these records provide only an upper 
l S m i t  on the material actua l ly  placed i n  the disposal area. 

. 

-- Area B was used through 1948. It was operated i n  the same manner as Area A, using p i t s  f o r  bu r ia l  

2 

-- Area C was f i r s t  opened i n  1948 and covers 48,000 n? (11.8 acres). P i t  disposal techniques 

Six p i t s  were used I n  t h i s  area f o r  radioactive waste disposal, a l l  o f  which we& f i l l e d  b y '  

Records o f  the types and volumes o f  waste placed i n  Area C before.1954 are incmplete. Beginning 
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The f l r s t  complete records of cu r ie  content and composition o f  wastes placed i n  Area C begin I n  

1960 and apply only t o  the material placed I n  dlsposal shafts and P l t  5. Begfnnlng I n  1967, shafts 
were i n  use I n  both Area C and Area G, and t h i s  dual usage continued through 1969. 

14 m (45 ft) t h a t  ,A used f o r  subsurface detonation of explosives cdntainlng short-l ived 210Po. 
The shafts were l a s t  used . In 1948. No records have been found on the amounts o f  rad ioac t i v l t y  present. 
One shaft was opened f o r  inspection I n  1952, and a 600-1b. charge o f  TNT was set and detonated. The 
A small c ra te r  over the chamber resul ted and was back f l l l ed  t o  ground level  With clean earth. 

-- Area E was used between 1949 and the mid-1960's f o r  bur la l  o f  contaminated s o l l d  wastes. Unknown 
amounts of material contaminated with "'U, 210Po, and Be were disposed. Essent ia l ly  a l l  o f  the 
210Po has decayed. 

loca l  disposal o f  wastes before the organlzatlon o f  a Laboratory-wide disposal section. Uastes were 
placed i n  shallow p i t s  or trenches, but information on the  types and quant l t ies  of radionrcl ides ' 

dlsposed o f  (If any were) i s  not available. Some and about 30 mC1 o f  137Cs as wel l  as high 
expl oslves wastes are present. 

The area contains s i x  large p i ts ,  30 x 180 x 8 m (100 x 600 x 25 ft), and eleven smaller p i t s  o f  
varying dimensions, which have been used f o r  rout ine bu r ia l  o f  Laboratory-generated radloactlve wastes. 
I n  addition, three p l t s  are presently i n  use I n  the act ive area and two more renain to 'be  dug. While 
ear ly  disposals d id  not have de ta i l s  on cur le  contents recorded, Isotopic composition was noted. 
Current practice, as descrlbed ear l ler ,  malntalns deta l led lnfonnatlon on a l l  aspects o f  t he  waste. 
Waste dlsposal and storage procedures used a t  Area G are those described i n  de ta l l  e a r l i e r  I n  t h l s  
section. 

o f  cement paste generated by l l q u i d  treatment f a c l l i t l e s  and dlsposed I n  Area G p i t s  through 1967. 
Tr i t ium wastes were rout ine ly  disposed o f  I n  p i t s  through about 1963 when shaft  dlsposal f o r  these 
wastes was ln l t i a tep .  Between 1963 and 1967, a few speclal disposals Involv ing t r i t i u m  were made 
i n t o  p i t s  a t  Area 6. Estimates have been made o f  t he  cu r le  content o f  some o f  the various isotopes 
( Including t r l t l u m )  disposed I n  Area G before 1974 uslng material accountabi l i ty  data. Since 1974, 
deta i led dlsposal records have been maintained i n  the  waste managenent canputer records system. This 
information i s  included I n  Table 3.3.3-3. 

intermediate and low-level contaninated wastes. Records on the types and a c t l v l t l e s  o f  these wastes 
are generally good. Undocumented but small quant i t ies  o f  the nuclides l i s t e d  i n  Table 3.3.3-4 have 
been disposed o f  i n  the shafts. 

Slnce 1971, so l l d  waste contaminated with transuranic radionuclides a t  a c t l v l t y  l eve l s  greater 
than 10 nCl/g o f  waste (greater than 100 nCl/g i n  t h e  case o f  *=PU) have been spec i f i ca l l y  packaged 
and placed i n  20 year re t r ievable storage I n  accord w i th  DOE regulations. 

-- Area D I s  located w i th ln  HP-Site. It contains two underground chambers a t  a depth o f  approximately 

-- Area F I s  located on Two-Mile Mesa and was used, from 1946 through perhaps the ear ly  f i f t i e s ,  f o r  

-- Area G i s  the prlmary so l l d  waste disposal and ret r ievable storage area used by LASL slnce 1957. 

Amerlclum-241 I s  present i n  some o f  these p i ts ,  occurrlng I n  assoclatlon with plutonium I n  dmms 

I n  addl t lon t o  the disposal p l t s ,  Area G contains over 90 disposal shafts used f o r  k j r i a l  of 
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TABLE 3.3.3-4 

NUCLIDES DISPOSED OF I N  AREA G SHAM 

Those wi th  short ha l f - l lves (less than 140 days have essent ia l ly  decayed 
away. Hany o f  the others have decayed s lgn l f icant ly .  

I 
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. 
-- Area H contains shafts used fo r  the disposal o f  uncontaminated.classified material. However, i t  

i s  known tha t  some radioact ive material was inadvertently placed i n  t h i s  area because o f  some trace 
leve l  t r i t i u m  contamination detected i n  subsurface samples taken near one of the shafts. No records 
are avaflable t o  determine the nature or mount o f  what was burfed. -- Area K i s  located about two miles fran Area D and was operated f o r  the local  disposal o f  wastes 
generated a t  HP-Site. A shallow p i t  i n  the area was used f o r  disposal o f  t r i t im-contaminated solutions 
between 1950 and 1959. Septic tanks i n  the area have received l i q u i d  wastes contaminated with 235U 
and 238U. One additional septic tank received two emergency releases o f  plutonlum-contaminated 1 iqu id 
i n  1961. 
any contaminated s o i l  w i l l  be removed as a decarmissioning project  when funds become available. -- Area T has been used f o r  waste disposal i n  two d i f f e ren t  ways. From 1945 t o  1967 absorption beds 
were used f o r  subsurface disposal o f  l i q u i d  wastes resul t ing frm recovery o f  plutonium. Beginning i n  
1968, t reated l i q u i d  wastes were mixed with cement and placed i n  ve r t i ca l  shafts. The two disposal 
ions are discussed separately i n  t h i s  section: 

Absorption beds--Four trenches approximately 35 m (115 ft) long by 6 m (20 ft) wlde and 1.2 m 
(4 f t )  deep were excavated i n  the tu f f .  These trenches were back f i l l ed  wi th  coarse material, grading 
from 0.2 m (8 i n )  boulders i n  the bottom, through gravel, t o  f i n e  sand a t  the surface. Liquid wastes 
containing plutonium and americium were discharged t o  these beds from 1945 t o  1952. From 1945 t o  
1967, the beds received e f f l uen t  f ran  a l i q u i d  waste treatment fac i l i t y .  The use o f  these beds was 
discontinued i n  1967. Hydrofluoric acid used i n  plutonium recovery operations i s  known t o  have been- 
present i n  the waste discharge, as i s  sane tritium. 

Disposal shafts--The operation o f  the l i q u i d  waste treatment f a c i l l t y  a t  DP-Site, near Area 1, 
resul ted i n  the production of a sludge residue contaminated wlth plutonium and americium. For many 
years t h i s  material was placed i n  steel drums f o r  disposal a t  Area C and Area 6. In  1968, the 
operation o f  a pug m i l l  was inst i tu ted,  rrhich mixed the waste material with cement. This cement 
paste was pumped d l r e c t l y  i n t o  asphalt-coated ver t ica l  shafts approximately 20 m (65 ft) deep and 
2-2.4 m (6-8 ft) diameter. 

that  port ion o f  the paste contaminated with more than 10 nCi o f  alpha a c t i v i t y  per gram o f  paste. The 
nonretrievable paste i s  now placed i n  2 m (6 ft) dlameter shafts 20 m (65 ft) deep. 
o f  the paste occurs w i th in  a day o f  i t s  placement i n  a shaft. The contaminated paste contains "Sr, 
238Pu, 2 4 1 ~ ,  132Cs, and uranium. 

disposal o f  contaminated l i q u i d  wastes between 1945 and 1968. The primary radionuclide present i n  
these wastes was 210Po. No records were kept o f  t he  amount discharged; houever, the short h a l f - l i f e  
of the material would have produced a decay o f  the material t o  innocuous levels  by 1972. During 1953, 
approximately 2.5 C i  o f  227Ac were discharged t o  the p i ts ,  a por t ion o f  which remained undecayed as 
o f  the end o f  1974. 
- Area 1 was used f o r  the disposal of contaminated l i q u i d  waste f ran  lau idry  operations during the 

years o f  1945 t o  1961, using three absorption beds s im i la r  t o  those i n  Area 1. An estimated t o t a l  o f  
3 C i  o f  '89Sr, 140Ba, and 140La were present i n  the l i q u i d  discharged t o  the beds. Based on t h e i r  
short ha l f - l ives;  these nuclides have decayed toman  undectable level. 
'OS, and 239Pu were contained i n  the waste. 

No records are avai lable t o  document the cu r ie  content. The contaminated septic tanks and 

This pract ice continued through 1975, when technlques were developed f o r  retr ievable storage o f  

Sol id i f icat ion 

-- Area U contains two absorption beds s fmf ldr  t o  those fn Area T. The beds were used f o r  subsurface 

I n  addition, small quant i t ies Of 
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- Area 41 i s  used f o r  the subsurface storage o f  two coolant tanks associated w i th  the LAMPRE reactor 
dismantled i n  1963. Two stainless steel t;nks;each containing 110-115 P (30 gal) o f  i r rad iated 
me ta l l i c  sodium, are encased i n  carbonsteel sleeves and located In separate ver t ica l  shafts about 
35 m (115 ft) deep. This doubly contained disposal was designed t o  permanently contain the sodlun 
and i s  not expected t o  suf fer  any corrosion problems. Current plans c a l l  f o r  entombment by 
constructing a new concrete structure over the tanks. The sodium i s  k n m  t o  be contaminated wi th  
137Cs, 22Na, and possibly 239Pu. The t o t a l  a c t i v i t y  present i n  the tanks i s  not known. 

vessel. The vessel, was buried i n  1964, containing only a residual amount o f  235U. Other act ivat ion 
products are also expected t o  be present. The th ick stainless steel reactor walls provide containment 
adequate f o r  storage i n  the dry tu f f .  The vessel may be removed f o r  bur ia l  a t  Area 6. 

mater ia l  conslsts p r i nc ipa l l y  o f  high explosive-contaminated wastes, although s l i g h t  amounts. o f  depleted 
uranium may be present. 
Hazardous Chemical Wastes 

l i q u i d  residues Contaminated w i th  these chemicals. Approximately 9,500 L (2,500 gal) o f  miscellaneous 
acids, bases, and organic chemicals, 9,500 P (2,500 gal) o f  o i ls ,  and inorganic solutions resul t ing 
from chemical p rec ip i t a t i on  o f  f l uo r ide  and other wastes were disposed o f  I n  1976. In addition, batch 
wastes are of ten produced i n  small amounts, less than 200 0 (50 gal), which can not be reduced or 
otherwise p rac t i ca l l y  treated. Also requir ing disposal are react ive metals, unusable or leaky gas 
cyl inders (empy o r  p a r t i a l l y  f l l l ed ) ,  capacitors, and other chemically contaminated equipment items. 

These hazardous wastes are transported f o r  disposal t o  a separately fenced area, Area 1, located 
about 1.5 km ( 1  mile) from the radioactive waste bur ia l  Area G, on Mesita del Buey. Presently w i th in  
t h i s  area, deep shafts and shallow trenches are used for dlsposal o f  the various categories o f  
chemicals. Shafts t y p i c a l l y  measure 0.6 t o  1.8 m (2 t o  6 ftj i n  diameter by 15 m (50 ft) deep, and 
a l l  are equipped w i th  personnel safety covers. Separate shafts are used f o r  the disposal o f  d i f ferent  
categories o f  waste chemical. These categories are: acids, bases, organics, inorganics, and react ive 
metals. 
solvents. Containers of these l a t t e r  wastes are lowered I n t o  the appropriate shafts. Bulk inorganic 
s a l t  solutions are disposed o f  i n t o  a shallow trench t o  allow evaporation of the water content. 
F i l l  d i r t  i s  per iod ica l ly  applied t o  each o f  the shafts and trenches receiving wastes as u basic 
precautionary measure against f i r e  or dispersal. Where wastes are too large o r  bulky f o r  disposal 
i n  the chemical disposal area, disposal i s  accomplished a t  the radioactive waste s i t e  nearby, wi th  
adequate provis ion f o r  i so la t i on  from radioactive wastes. 

least  ten or more years. 
Decontamination and D e c m i  ssi  oni nq 

contaminated f a c i l i t i e s  for  d i f f e ren t  programmatic objectives, t o  permit relinquishment o f  DOE control 
over property, or t o  permit complete demolit ion of  obsolete f a c i l i t i e s .  

-- Area X i n  close proximity t o  Area W, i s  being used f o r  the subsurface storage o f  the LAPRE reactor 

-- Area Y has been used since 1966 f o r  disposal of waste fran dynamic test ing Operations. The 

Hazardous chemical wastes include inorganic and organic sol ids and l iquids,  and other so l l d  and 

Separate shafts also are used f o r  gas cyl inders and drums contalning bulk waste o i l s  and 

The hazardous c h b i c a l  waste disposal area, as presently fenced, has a projected l i fe t ime of a t  

Decontamtnation and decommissioning operations are carr ied out as the need arises t o  permit use of 

These operations resu l t  i n  
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i h e  generation o f  so l i d  waste. 
past and additional such operations are expected i n  the future. Preliminary planning i den t i f i ed  12 

speci f ic  f a c i l i t i e s  and 4 onslte land areas as l i k e l y  candidates f o r  decontamination or  decommissioning 
during the next decade. 3-111c Four o f  the f a c i l f t i e s  have been or are being decontaminated or 
decommissioned. S i x  o f  the remaining f a c i l i t i e s  are no longer i n  act ive use and have generally 
low-level contamination. The projects have been roughly estimated t o  cost between S15.000 and 
f7,500,000 wi th  a t o t a l  o f  about S17,000,000. 

3 3 3 radioact ively contaminated, has been estimated t o  range f ran  about 250 m (325 yd ) t o  25,000 m 
(33,000 yd3) f o r  indiv idual  projects and t o t a l  as much as 40,000 m3 (52,000 yd3). This waste 
w i l l  be s imi lar  t o  waste$ already disposed a t  the current ly  used Area G (see preceeding section) and 
would be equivalent i n  volune t o  about seven worfh o f  rout ine ly  generated so l i d  waste. Thus, 
i t  i s  expected that  the wastes f ran  anticipated decontamination and decommissioning operations can be 
handled by established procedures and contained w i th in  areas a1 ready designated f o r  so l i d  radioactive 
waste disposal . 

Indiv idual  decontamination and decommissioning projects are planned i n  de ta i l  as the programmatic 
needs require o r  as funding becomes available. 
reviewed f o r  a l l  health and safety aspects. Envirornental e f fects  are considered i n  pssesments as 
appropriate (e.g., Ref. 3-112). I n  general, one o f  the goals o f  decontamination and decommissioning 
projects a t  LASL i s  t o  reduce actual or potent ia l  adverse envirornental e f fects  by consigning 
contaminated materials t o  a control led disposal area known t o  have minimal probabi l i ty  of permit t ing 
dispersal of wastes. 
. I n  the l a s t  two*years, two major decontamination and decamissioning projects, i d e n t i f i e d  i n  

the s i t e  plan, have been completed a d  two others are under way. An'old experimental incinerator 
f a c i l i t y  3-112A and a f i l t e r  bu i ld ing were decommissioned and the s i tes canpleteJy decontaminated. 

These s i t es  were decontaminated t o  conditions considered as l w  as practicable t o  achieve, which 
resul ted i n  t h i s  case i n  no penetrating rad iat ion detectable above natural background and detectable 
alpha rad ioac t i v i t y  a t  l'ess than 20 pCi/g above natural background. The s i t es  remain wi th in  the 
LA SL boundary . 

Decontamination operations have started on the o ld  Plutoniun Processing F a c i l i t y  and on a 
tritium handling f a c i l i t y .  These operations are intended t o  resu l t  i n  su f f i c i en t  cleanup t o  permit 
a l ternat ive uses o f  the bui ld ings f o r  other programs wi th  no s ign i f i can t  exposures t o  workers. 
Neither o f  these f a c i l i t i e s  i s  i n  an area open t o  the public. 

Reactor, ( 2 )  LAMPRE Reactor, (3)  UHTREX Reactor, (4) A i r  Washers; (5 )  Sodiun Storage Tanks, and 

A var ie ty  af f a c i l i t i e s  o r  land areas have been decontaminated i n  the 

' 

The volune o f  so l i d  waste, actua l ly  o r  potent ia l ly  

Standard operating procedures are prepared and 

S ix  of  the remaining f a c i l i t i e s  are no longer i n  act ive use and they are: (1) Water Boi ler  

( 6 )  LAPRE-I1 Vessel. , .  

I 

. i  
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Contaminated .EQui m n t  

shop spec i f i ca l l y  set up f o r  handling only t h i s  type o f  equipment, o r  it may be used i n  another 
i n s t a l l a t i o n  handling radioactive materials, o r  i t  may be disposed o f  i n  the contaminated waste 
dump. I f  removable contamination i s  detected, i t  must e i t he r  be cleaned or  the equipment packaged 
p r i o r  t o  being removed from a control led area. The only materials o r  equipment permitted t o  be 
salvaged are those w i th  no detectable contamination as measurable by the most appropriate portable 
instrumentation. I n i t i a l  checks are made a t  the point  o f  salvage, and rout ine rechecks are made a t  
the salvage yeard. 

Equipment or  items removed from a potent ia l ly  contaminated f a c i l i t y  may e i ther  go t o  a repair  

Gaseous Wastes 

gases, usual ly air. A t  LASL, t h i s  includes both radioactive and non-radioactive materials. 

twelve o f  the technical areas. These releases are continuously monitored by par t icu la te and/or gas 
stack samplers. The amounts of waste radioactive materials released t o  the atmosphere are m a l l  
enough that  environmental concentrations resul t ing from these releases are well below the DOE 
concentration guides f o r  uncontrolled areas f o r  airborne radioactive material as measured by the 
rout ine environmental monitoring program (see Section 4.1.2.1 and Appendix H). The waste materials 
released include radioactive isotopes ,of amerlciun, plutonium, uranlum, tritium, iodine and argon. 
Small quant i t ies o f  mixed f i s s i o n  products are released a t  f a c i l i t i e s  handling I r rad iated reactor 
fue l  (see Table 3.3.3-5). Data on releases of spec i f ic  isotopes from d i f fe ren t  technical areas i n  
1978 are presented i n  Appendix H. 

Careful consideration has been given t o  the sampling programs and the use of par t icu la te and/or 
gas treatment systems. There are about 9 0  stacks a t  LASL from which gaseous or  airborne rad ioac t i v i t y  
are released. These stacks are located i n  14 o f  the pr inc ipa l  technical areas (see Table E-XXI  i n  
Appendix H). The emission controls range from simple holdup p r i o r  t o  release f o r  short-l ived gases 
t o  complex f i l t r a t i o n  f o r  particulates. Most treatment systems a t  f a c i l i t i e s  handlfng ' a e r i c i m  and 
plutonium a r e  equipped w i th  High Ef f ic iency Par t lcu la te A i r  (HEPA) f i l t e r s  that  remove at least  99.713 
o f  the par t icu la tes frm the stream. Several such systems were i ns ta l l ed  i n  the ear ly 1970's. and a 
s ign i f i can t  reduction i n  plutonium releases was achieved. The New Plutonium F a c i l i t y  has the most 
elaborate f i l t r a t l o n  system at  LAX with two completely independent ven t i l a t i on  exhaust systems, each 
having a completely redundant backup system on standby. Each o f  the systems provides a t  least  three 
complete stages o f  HEPA f i l t e r s  i n  serles f o r  239Pu glovebox systems and a t  least  four stages of 

-- 
Gaseous waste includes those materials released t o  the atmosphere e i the r  as gases or  mixed with 

Radioactive materials are released t o  the atmosphere as the resu l t  of rout ine operations from 

. 
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HEPA f i l t e r s  i n  series for.238Pu glovebox gystemr. Each ven t i l a t i on  system has a complete f i r e  
detection, temperature control, and f i r e  supression system designed t o  pennit continued operation 
i n  the case o f  a glovebox fire. Gaseous radioactive argon released fran the Omega West Reactor has 
a short (1.8 hour) h a l f - l i f e ,  which reduces i t s  envirormental impact. Short-lived radioactive gases 
and part iculates generated a t  LAMPF are f i l t e r e d  and released v i a  a t a l l  stack. No s ign i f i can t  quant i t ies 
of gases resu l t  fran c r i t i c a l  assemblies because.of the short-pulsed nature o f  t h e i r  operation. Gaseous- 
t r i t i u m  and t r i t i a t e d  water vapor releases are reduced, where possible, by exhaust a i r  treatment systems 
such as ca ta l y t i c  converters, microsieve, and adsorbe& tha t  co l l ec t  and contain the t r i t ium.  A small 
amount of atmospheri c radioact i v i  t y  i s  re1 eased by explosive tests. These re1 eases are covered under 
Section 4.1.2.3. Used f i l t e r  materials and other so l i d  wastes generated by a i r  cleaning operations are 
disposed o f  as so l i d  radioact ive wastes as covered e a r l i e r  i n  t h i s  section. 

Continuous stack sampling i s  conducted a t  each stack where airborne radioactive emissions 
rout ine ly  occur. The samples provide documentation o f  cumulative releases. Sane stacks have 
continuous monitors t o  suppl men t  norkpl ace a i r  monitors i n  the innnedi ate detection o f  abnonnal 
releases. I n  most cases, stack samples are col lected on f i l t e r  media f o r  168 hours. 
gaseous emissions occur (e.g., t r i t i u m  and act ivat ion gases), the monitoring i s  by other techniques 
such as flow-through Kanne chamber detectors. Isok inet ic  sampling tubes are generally placed 5-10 
duct diameters downstream i n  a s t ra ight  run or immediately a f t e r  a blower t o  assure a good mixing and 
a u n i f o n  ve loc i ty  prof i le .  I n  almost a l l  cases, the ANSI Standard N13.1-1969, "Guide t o  Sampling 
Airborne Radioactive Materials i n  Nuclear Fac i l f t ies ,*Js fulf i l led. The New Plutonium F a c i l i t y  
u t i l i z e s  special ly designed f low condjtioning un i t s  i n  each o f  i ts ' two stacks t o  provide a f l a t  
ve loc i ty  p r o f i l e  t o  assure representative sampling by a 1Cprobe isok lnet ic  sampler. Both continuous 

transmits data t o  a control computer which sums emission a c t i v i t y  d a i l y  and i s  programed t o  alarm 
at  a present level  t o  n o t i f y  control  roam operators and the heal th physics o f f i c e  o f  higher than 
normal stack re1 eases. 

f a c i l i t i e s  wi th  improved treatment capabi l i t ies.  Examples o f  planned improvements include additional 
HEPA f i l t e r  systems f o r  ce r ta in  research f a c i l i t i e s ,  new tritium handling systems w i th  exhaust-air 
treatment and holdup systems, and design modifications tha t  reduce the a i r  volumes available for  
act ivat ion and improve containnent o f  short-l ived radioactive gases a t  accelerator f a c i l i t i e s .  

I n  the l a s t  t en  years (19684978) there were two reportable (by c r i t e r i a  o f  chapter 0502) 
non-routfne or accidental releases of airborne radioactive material. Both involved t r l t ium and 
are noted as par t  o f  Table 3.3.3-5. The one occurring i n  1976 i s  discuss+ i n  Section 4.2; t h e  
one occurring i n  1977 was described i n  a LASL Environmental Surveillance Report. 

3 

I n  cases where 
' 

.monitoring f o r  Pu and cumulative f i l t e r  samples co l l ec t i on  are perfonned. The continuous monitor ' 

Sewral  f u tu re  reductions are expected with f a c i l i t y  modifications and the construction of new . 
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TABLE 3.3.3-5 

ATMOSPHERIC RELEASES OF RADIOACTIVITY FROM STACKS 
FROH 1974 THROUGH 1977 

A c t i v i t y  Released (Curies)' 

Rad1 onucl ides 1974 1975 1976 1977 

--- --- 0.000074 0. QOQ304 32P 

234Th --- 6.6 0.0025 0.0052 

241b, 238pu,. 239pu 0.0008 

233~. 235~. 23% 0.0008 O.OO092 0.0013 O.OO07 

Missed Fission Products 0.0014 0.0010 0.0017 0.0028 

0.00025 O.OOOO68 0.0001 27 

0.0047 0.0014 0.0003 0.00009 

31 2 327 339 792 

7488 6200 3401 2227d 

a)Values are derived from continuous monitoring data col lected from exhaust a i r  
stacks a t  the LASL which are release points fnrn nuclear research f a c i l i t i e s .  
See Appendix H (page H-102) f o r  1978 data and fu r the r  discussion. 

b)Note t h a t  the ha l f - l i ves  o f  1311. 41Ar, "C, 13N. and 150 range fran about 2 
min t o  8 days; thus, these nuclides decay rapidly.  

c )Ac t i v i t y  released dur i  g calendar year 1976 does not include accidental 
22.000 Curie t r i t ium ( 9 H) release t h a t  occurred on July 15. 1976. a t  TA-3, 
94-34 Cryogenf cs Laboratory. 

tritium ( H) release from HP s i t e  on October 6, 1977. 

operating power; see addi t ional  Information i n  Appendix H (page H-29 and H-41). 

d )Ac t i v i t y  y leased  during calendar year 1977 does not Include 30800 C1 

e)Releases o f  a i r  act ivat ion products fnm LA!lPF have increased wi th  higher 
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3.3.4 Piecaut ionary Procedures 

a r e  essentlal ingredients I n  the operation of LASL. They are Intended t o  preserve the wellbeing o f  
Laboratory and related employees as w e l l  as the general public, t o  protect the envlronment and the 
large Investment I n  fac i l i t i es ,  and t o  maintaln the secrecy o f  Infonnatlon essentlal t o  natlonal . 

defense. I n  many ways a l l  o f  these functions are interrelated even though there are numerous areas o f  
unique responsibil ity. 
Health and Safety 

health and safety. The publlc safety I s  ensured prlmarlly by control l ing access and releasing only 
effluents which meet approprlate standards. The eff luent control masures have already beem 
discussed. The controlled exclusion of the public fran a l l  potentlal ly dangerous technlcal areas 
prevents inadvertent exposure t o  radlatlon or radioactive materlals, explosives, tox ic  materlals, 
and physically dangerous sltuations Involving such things as heavy equipment and construction. Thls 
exclusion I s  provided by the same measures as used f o r  security (guards and fences) as well as 
extensive use of signs that prohibit  entry and s h  the reason, such as 'Danger, Exploslves' or 
"Danger, Radi atlon.' 

including implementing the provisions o f  the Federal Occupatlonal Safety and Health Act. Five primary 
concerns are control of radlation hazards, protection fran nonradloactlve tox ic  exposures, Industrlal. 
accident prevention, protection from adverse effects o f  catastrophlc accldents I n  nelghborlng 
f a c i l  i t ies ,  and occupatlonal medlcal services provldlng periodic health checks, consultation, 
and on-the-job f i rs t -a id  services. 

Health and safety, monitoring, security, safeguards, f ire protection, and emergency procedures . 

Health and safety Involves two major areas of concern: publlc health and safety, and occupational 

Occupational Health and Safety addresses aspects o f  physical protectlon for a l l  LASL employees, 

Major components of the Health and Safety programs Include: 
Health Physics-measurement and control of exposure t o  ionlzlng radlatlon; personnel monitorlng by 
f i l m  and thennoluminescent dosimetry badges, whole body countlng, lung counting, and urlnalysls; 
f a c i l i t y  monitoring; exhaust stack monitorlng; collaboration i n  preparation o f  Standard Operatlng 
Procedures and Emergency Plans, new f a c l l i t y  design, and supervision of a l l  equlpment decontaml- 
nation. 

Industr lal Mediclne-pre-employment and perlodic physlcal examinatlons, care for minor 
i l  lnesses and occupational injuries, personnel counsel ing and guidance, and maintenance o f  
f i r s t -a id  stations a t  outlying sltes. 

Safety--personnel and property protectlon Including unique problems of high exploslves, 
transportation, lasers, f ire protection, high temperatures and pressures, large impulse e lect r ic  
currents, hydrogen hand1 lng, and cryogenlcs. (The Laboratoty has earned several national 
ci tat ions .for outstanding safety experlence including an AEC Award of Merit I n  1973.) 

Laboratory and community, including tox ic  chemicals, aerosols, partlculates, and nOlSe, and 
provision o f  respiratory protective equipnent and ventl lat lon and a i r  cleaning equlpncnt. 

gaseous wastes generated by the Laboratory t o  eliminate any health or safety hazards and t o  avold 
contami nat i ng the envi r m e n t  . 

Industr ial Hygiene--recognltlon,. evaluation, and control of health hazards throughout the 

I i dus t r i a l  Haste Treatment-treatment o f  rad loac lve and chemically toxic l lquid, solid, and . 
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En3irormental Studies-docmentat ion and evaluatlon o f  enviromental effects; management of 
rout ine so l i d  waste operations; special- research applicable t o  the Los Alanos area i n  geology, 
hydrology, meteorology, biology, and ecology; review o f  planfied projects t o  ant lc ipate and avoid 
or mi t igate envirormental impacts. 
See Section 4.1.3 f o r  a more detai led discussion regarding rad iat ion measurements and assessments. 

Routine monitoring o f  radiation, radioact ive material 5, and chemical sI$)stances i s  conducted on 

The resu l t s  o f  these continuing 

Monitori "9 

the Laboratory s i t e  and i n  the surrounding region t o  assure canpliance wi th  appropriate standards and 
t o  provide i d e n t i f i c a t i o n  o f  any undesirable trends should they occur. 
studies are reported annually i n  documents d is t r ibuted t o  s ta te and federal agencies and t o  interested 
persons. Recent resu l t s  are sunmarired i n  Section 4.1.3. Each o f  the canponents of t h i s  program I s  
described b r ie f l y .  More detai led descriptions o f  sampling methodologies and analyt ical  techniques are 
presented i n  the Environnental Surveillance Reports. 3-65@ 3-66@ 3-66A The 1978 report  i s  
included as Appendix H. This monltoring i s  I n  addit ion t o  the rout ine and continuous monitoring 
conducted a t  speci f ic  e f f l uen t  release points such as the radloactive waste treatment plants and the 
various stacks a t  nuclear research f a c i l i t i e s .  The f o l l d n g  descr ipt ion reflects the pract ice i n  
1976-77. 

monitored by 50 thenoluninescent dosimeter (TU)) statlons. Ul s ta t l on  locat lons are graphical ly 
represented i n  Figure 3.3.4-1. Three o f  these stat ions are located more than 28 km (17 m i )  fran 
the Laboratory boundaries i n  neighboring communities o f  Espa3ola. Pojoaque, and Santa Fe (see 
Figure 3.1.5-1). Sixteen stat ions are located w l th in  4 km (2 nil) of the boundary. Twenty-one o f  
the 31 on-site dosimeter stat ions are located near LASL nuclear f a c i l l t i e s  I n  groups o f  three t o  s i x  
stat ions t o  monitor these known sources o f  radiation. A l l  TLD stat ions are on a 13-week in tegrat ion 
cycle. Many TLD monitoring locat ions r a r e  selected t o  reduce systematic rad iat ion differences caused 
by var iat ions i n  natural background. 

Atmospheric rad ioac t i v i t y  samples are col lected a t  29 continuously operating a i r  sampling stations 
i n  Los Alamos County a?d v i c in i t y .  Present on-site and perimeter s ta t i on  locat lorn are show I n  Figure 
3.3.4-1. Samples are col lected biweekly. 'Hi-Vol" a i r  samples are used i n  the network. A i r  f l o w  i n t o  
the samplers i s  s p l i t  t o  c o l l e c t  atmospheric aerosols on a f i l t e r  and water vapor for t r i t i u n  analysis 
on an adsorbent. The f i l t e r s  are analyzed f o r  gross-alpha and gross-beta a c t i v i t i e s  and f o r  plutonium, 
americium, and uranium concentrations. A i r - f l  aw ra tes through both sampling cartridges are monitored 
wi th  variable-area f low meters, and sampling times are recorded wi th  an electr ic.c lock.  

T r i t i u n  analyses are perfonned on birreekly samples f r a n  each of the 29 a i r  sampling statlons. A 
l i q u i d  s c i n t i l l a t i o n  counting technique I s  used I n  conjunction wi th  measured absolute hunidi ty t o  give 
the two week average t r l t i a t e d  water vapor concentration I n  air. 

Gross-alpha and gross-beta a c t i v i t i e s  on the biweekly a i r  f i l t e r s  fran each s ta t i on  are measured 
wi th  a gas-flow proportional counter on the f i r s t  and tenth day af ter  collection. The f i r s t  count i s  
used t o  screen the samples f o r  excessive or l a b r e l a t e d  leve ls  o f  ac t i v i t y .  The second count provides 
a record of long-1 ived atmospheric rad ioact iv i ty .  

Some modifications e r e  implenented i n  1978 and are described i n  Appendix H. 
Exposure f ron external penetrating rad iat ion (pr imar i ly  gama radiat ion) i n  the USL environs i s  
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Figure 3.3.0-1. Air Sampler and Thermolmbeocent DoOincter (R9) Station0 
for 1977 
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After  being measured f o r  gross-alpha and gross-beta act iv i t fes,  the biweekly f i l t e r s  from each 
s ta t i on  are combined and dissolved t o  produce composite 6- o r  B-week samples f o r  each station. An 
a l iquot  o f  each sample i s  saved f o r  uraniun analysls, and plutonium I s  separated from the remaining . 
solution. For 11 selected stations, the plutonium solutions are combined t o  represent 12 or 14 week 
samples. For each o f  these 11 stations, amerlclun samples are measured f o r  alpha-particle emission 
w i th  a sol id-state alpha detection system. Appropriate alpha-particle energy groups are then 
integrated, and the concentrations o f  238Pu, 239Pu and 2411\, are calculated. This technique 
does not permit d i f f e ren t i a t i on  between 239Pu and i40Pu. Uranium content o f  f i l t e r s  i s  determined 
from 1 2  o r  14 week composites f o r  each of the 29 a i r  sampling stations. The uranium content o f  the 
sampl es i s  determined by f l  uoranetric technlques. 

dispersion o f  e f f luents  from LASL operatlons. The surface and groundwater stat ions were located t o  
provide background levels beyond LASL boundaries and t o  intercept any transport of chemical or  radio- 
act ive contaminants w i th in  or beyond the LASL boundaries. Water samples are collected, acidi f ied,  
and f i l t e r e d  through 0.45-ppore membrane f i l t e rs .  The samples are analyzed radlochemically f o r  
dissolved plutonium (238Pu and 239Pu) and t r i t i u m  as HTO, as wel l  as f o r  dissolved gross-alpha, 
-beta, and -gamma act iv i t ies .  Selected samples are analyzed f o r  amerlc im (241Am). A fluorometric 
technique i s  used t o  measure t o t a l  uranium concentrations. 

Radioact iv i ty concentrations are determined fo r  water samples from SIX on-site locat lons that  
are not Laboratory ef f luent release areas and from 23 locations i n  past and present Laboratory release 
areas (see Figure 3.3.4-2. The surface and ground waters i n  these areas are not a source of municipal, 
indust r ia l ,  o r  agr icu l tura l  supply and do not reach the Rio Grande except during storm runoff. 

normal levels o f  rad ioac t i v i t y  i n  waters o f  the area (see Figure 3.1.5-1). Radioact iv i ty concentra- 
t ions are also detennined f o r  samples from s i x  perlmeter surface and ground water stat ions located 
<5 km ( 3  m i )  outside the LASL boundary, from 16 wells and 1 gal lery  that  furnish the water supply 
f o r  Los Alamos, and fran 5 stat ions on the d i s t r i b u t i o n  system (see Figure 3.3.4-2). 

addit ional  means f o r  detecting the potent ia l  dispersion o f  e f f luents  fram LASL. operations. Standard 
methods are used t o  analyze samples f o r  gross chemical character ist ics and a selected l i s t  o f  ions. 
Samples are col lected twice a year fram the same locations used i n  monitoring f o r  radloact iv i ty.  
Routine analyses are perfonned f o r  Ca, C1, F, Mg, Na, C03, HCO , NO , SO , t o t a l  dissolved 
solids, hardness, conductance, and pH. Water supply samples are also analyzed f o r  As, Se, and s i l ica.  

a t  the center and corners o f  a square 10 m (33 ft) on a side. The f i v e  plugs are combined t o  form a 
composite sample f o r  radiochemical analyses. Sedlment samples are col lected from dune build-up behind 
boulders i n  the main channels o f  perenial ly f l a r i n g  streams. Samples from the beds of in termi t tent ly  
f lowing streams are col lected across the main channel. The s o i l  and sediment samples are analyzed f o r  
gross-alpha and gross-beta ac t i v i t i es ,  t o t a l  uranium, and 238Pu and 239Pu. Moisture d i s t i l l e d  
from the s o i l  samples i s  analyzed for tritium. 

Soi l  and sediment samples are col lected i n  the same general locations as the regional water 
samples t o  provide data on the normal concentrations o f  radioactive materials I n  the environment 
beyond the range o f  possible influence by LASL operations (Figure 3.1.5-1). 
col lected a t  o f f s i t e ,  perimeter, and on-sfte stat lons (see Figure 3.3.4.-2). 

Surface and ground'water rad ioac t i v i t y  monitoring provides a rout ine surveil lance o f  the potent ia l  

Regional surface waters w i th in  75 km (46 m i )  o f  LASL are'sampled a t  s i x  locations t o  ascertain 

Monitoring o f  selected chemical qua l l t y  parameters o f  surface and ground waters provides an 

3 3 4  

S o i l  samples are col lected by taking f i v e  plugs, 75 mn (3 in) i n  diameter and 50 mn (2 I n )  deep, 

Samples are also 
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Figure 3.3.4-2. Water and Soil Ssppling Stations for 1977 
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A sampling program was in i t i a ted  during 1975 to  evaluate possible dose cannitment resulting from 
the consumption of loca l ly  produced foodstuffs. As an i n i t i a l  objective, radionuclide detectabi l i ty 
was established for certain foodstuff samples collected during the f a l l  harvest. Levels o f  trltim 
oxide (HTO), 238Pu, 23gPu, and uranium were detenlned for selected samples of f ru i ts ,  vegetables, and 
cows' milk. Samplfng locations included Los A l m s  County and the Rio Grande Valley. 

LASL maintains a capabil i ty t o  conduct special monitoring studies i n  a l l  the above aieas. These 
studies are conducted I n  conjunctlon with single experiments perfotmed by groups I n  the technical 
operating divisions of the Laboratory when deemed necessary or prudent. Special studies are conducted 
t o  determine the fa te of specific contaimnents i n  our enviroment. 
Securi_ty 

Security fnvolves three major areas o f  interest as defined by DOE-the protection o f  classif led 
documents and materials, the protection of unclassified special nuclear materials, and the physical 
protection of goverment property. Each of these categories has detailed requirements for p)lyslcal 
barriers, personnel ident i f icat ion and access control by amed guards, and inspection schedules during 
operating and non-operating hours. 

The physical barriers include the buildings themselves and the security fencing that surrounds 
many o f  the technical areas. The fencing i s  one of the most v is ib le  aspects of many Laboratory areas 
and serves to  protect the public fran entering potential ly dangerous areas, i n  addition to i t s  security 
function. 

The Federally employed protective force o f  armed guards provides the operational side o f  security. 
The unlfonned guards have the basic mission of control l ing access to secured areas by p e a i t t l n g  only 
authorized persons t o  enter and of assuring that a l l  classif ied material i s  adequately safeguarded. 
Because of the i r  rounds during non-working hours, they also occasionally detect and report equipment 
malfunctions such as leaking pipes, overheated motors, o r  venti lat ion problenss. 
Safewards and Securl tr' 

Certain materials that are u t i l i zed  a t  the Los A l m s  Scient i f ic  Laboratory, par t icu lar ly  plutonium 
and enriched uranim, must be considered as targets f o r  f l legat  diversion and mlevolent use. WE has 
the authority and responsibi l i ty t o  insure that i t s  contractors protect these nraterials against possible 
diversion i n to  unauthorized hands and also protect the public against possible i l l e g a l  use of such materials. 

Objectives o f  the DOE safeguards program include continuous study t o  f u l l y  understand possible 
threats; developnent of safeguards to  counter the range o f  credible threats; assessment o f  safeguards 
effectiveness; enforcement o f  safeguards requirements through a&initt?ative, c i v i l  , and criminal procedures; 
planning against a l l  reasonably conceivable contingencies; and, f ina l l y ,  v ig i lan t  continuous program 
review t o  assure that every requirement o r  change i s  recognized and implmented. A l l  o f  these considerations 
go i n to  the program f o r  safeguarding strategic nuclear materials (SW) a t  LA%= 
DOE Safequards and Security Prosram 

- 

To prevent successful malevolent acts, WE uses an in-depth approach that considers: 
(1) Deterring attempts. 
(2) Mlnimlzlng poss ib i l i t i es  o f  success. 
( 3 )  Hinimlring consequences. 

*Directives for safeguards and security matters had been ERDA Manual Chapters o f  the 6100 Series 
(presently these are being revised to  confon with the DOE directives system). 
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To achieve this,  DOE uses a system composed o f  three basic subsystems: physical protection, material 
control, and accountabi 1 i ty. 

(1 ) Physical protect ion comprises Personnel r e l i a b l l i t y  determinations and a l l  measures re la ted 
t o  access control, physical barr iers,  penetration alarms, and armed protect ive response 
and recovery forces. 

( 2 )  To phys lca l ly  and adninfs t ra t ive ly  r e s t r i c t  access to SNM t o  only those persons who have 
. been determined t o  be trustworthy and who have an operational need f o r  such access. 

( 3 )  To detect  and thwart any attempt a t  unauthorized access. 
( 4 )  To maintain an adequate, well-trained, and equipped Protective Force w i th  imnediate 

response capabll i ty. 

(5 )  To coordinate w i th  Federal, s ta te*  and local law enforcement agencies. 
Such systems u t d l i z e  physical k r r l e r s ,  e lectronic alarm and detection systems. personunel access 

Physical Barriers--Much of the Laboratory i s  surrounded by barbed wire fence and "No Trespassing" 
control  procedures, an armed secur i ty force, and trained operating personnel. 

signs are posted as required by DOE regulations. A l l  speclal nuclear mater la l  protected areas are 
surrounded by chain l i n k  secur i ty fence topped w i th  barbed wire and are l i gh ted  during hours o f  darkness. 
Roads inside each secur i ty area fence are rout ine ly  pat ro l led by the DOE Protect ive Force. Access t o  
secur i ty areas i s  control led by armed guards on a 24-hour basis. 

Vis i tors,  vendors, and other nonresident personnel must be properly ident i f ied,  escorted, and logged I n  
before being issued a temporary badge. 

Two-way rad io and telephone camnunication are maintained between the maln gate guard posts and the 
DOE Protect ive Force headquarters. There are addi t ional  features I n  the Plant's protect ion system which 
would a l e r t  the protect ive force i n  the event o f  an attempted forced entry. 

forms o f  SNM warrant addl t lonal  protection. SNM Access Areas are i n  bui ld lngs located w i th in  SNn Protected 
Areas. Doors t o  such bui ld ings are locked and alarmed, except f o r  rout ine entrances during operating 
hours. The bui ld ings are pat ro l led during nonoperational hours by armed Plant Protection guards. 

fences are l i gh ted  during hours o f  darkness. Access t o  these areas i s  through guard posts manned by 
armed guards. 
storage vaul ts meet DOE requirements. 

On-si t e  Transfers-Physical t ransfers of special nuclear mater ia l  outside secure f a c i l i t i e s .  or  

between separate buildings, are made in.locked vehicles escorted by amed guards when the  quant i t ies are 
equal t o  or  greater than "Signtf icant Quant l t les" as defined by DOE regulations. 

Personnel Access Controls--Only authorized persons who are properly badged may enter securi ty  areas. 
Uncleared v i s i t o r s  are issued 'badges a t  the main gates a f t e r  appropriate ident i f lcat ion,  but cannot go 
i n t o  secur i ty areas o r  SNM areas unless escorted by cleared and authorized personnel. Records are 
maintained o f  a l l  badges issued. 

Within the Laboratory, access t o  p a r t i c u l a r l y  sensi t ive areas i s  more s t r ingent ly  controlled. 

area designator on the badge i s  required i n  some cases whi le i n  other areas an exchange badge system i s  
required. I n  some areas, access Is l i m l t e d  t o  those personnel i den t i f i ed  on an access' l ls t .  

A l l  persons entering secure areas i n  the Laboratory must have an appropriate secur i ty  badge. 

In ternal  Security Areas--SNH mater ia l  access areas are bui ld ings wherein the quant i t ies  or the 

. SNM Protected Areas are surrounded by chain l i n k  secur i ty fences, topped w i th  barbed wire. These 

It i s  possible f o r  an area t o  contain both SN4 and c lass l f i ed  matter. A t  LASL, a l l  SNM 

Special 
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Unescorted access t o  SNM Access Areas (buildings) requires a proper DOE'access authorization and .. . 
approval for  the area. However, additional access controls are i n  effect for SW storage areas. For 
example, vaults have specific custodians for lock combinations which are required for vaul t  access, and 

. a l l  Persons are logged i n  and out of the vaults. When not attended by authorized personnel, SFp( vaults 
are secured. Virtually all are also under a l a n  protection and the one exception soon will be. 

Access to  Limited Areas requires a Proper access authorization or continuous escort. Area clearance 
is n o t  required; however. uncleared personnel must be under continuous escort due to  classified interests. 

Radiometric Searches-Radf ometrfc searches are planned for a l l  persons, packages, briefcases, and 
a l l  vehicles, etc., entering or leaving an SW-Protected Area. The instruments required, both hand-held . 
and in-place monitors, are on order and should be delivered soon. A t  two key facilities, searches are 
already being accomplished using hand-held SM monitors. 

In the event a radiometric alarm is activated, the Protected Area portals are secured and the person 
or vehicle detained by the-guard u n t i l  cause of the alann condftion can be detennined. If the conditjon 
cannot be resolved by the guard, knowledgeable operating personnel are brought i n  t o  resolve the problem. 
If a person or vehicle should penetrate the Protected Area barriers i n  an unauthorized manner, the 
perimeter barrier gates would be secured and the Protective Force emergency plan would be implemmted. 
Materials Control 

Materials Control System--Special nuclear materials (SNM) are located i n  specific areas throughout  
the Laboratory site. Each area i s  assigned one or more account numbers under which a l l  transactions 
are observed and recorded. The areas are under the management o f  operating supervisors, custodians, or 
other: i n d i v i d u a l s  responsible for the safety. the use, and the internal control of SNM. These individuals 
verify and report physical inventories of each transfer to or from their areas. Multiple copy material 
transfer fonns are filled out and signed by the responsible individuals before each transfer. Two copies 
are sent t o  materials control records personnel who check the correctness of the data and record the 
transaction. The receiver verifies the identification of the material and i n  some cases, the quantity 
o f  SNM. 

are reviewed to ensure the validity and propriety of material movement and disposition. 
system and i t s  methods of operation are outlined i n  appropriate DOE directives. Holders of special nuclear 
materials operate according t o  the established written procedures. 
made t o  ensure t h a t  operations are consistent w i t h  established directives and procedures. 
compiling a1 1 relevant nuclear material accountability procedures are non i n  preparation. 

inc luding  the special nuclear material control, t o  ensure t h a t  operations are conducted efficiently and 
according t o  prescribed methods and procedures. 
Materials Accountabi li tv  

Management and Safeguards System (M91SS) which i s  a DOE centralized automatic data processing system 
w h i c h  receives and stores pertinent information regarding nuclear materials, and which is capable O f  
providing infomation t o  a l l  DOE organizations when properly pulsed concerning nuclear materials 
inventory and financisl management programs, nuclear material contract adminlstration activities, and 
safeguards activities. 

' 

Transfers are checked independently and redundantly as the material moves through the facility. 

The accounting 
System Monitoring-Special Nuclear Materials are under continual accountability review. Transactlons 

. 
Periodlc reviews of the areas are 

Formal manuals 

In a d d i t i o n ,  the Laboratory maintains a staff whose responsibilities include the review of a l l  systems, 

Information on a l l  DOE-controlled special nuclear materials is  maintained In the Nuclear Materials 
' 

\ 



3-1 58 

The USL nuclear materlals accountabll I t y  organlzatlon malntalns a canputerlzed nuclear materlals 
accountabi l i ty  system. Infonnatlon f ran  the LASL system Is used as Input t o  the MS. The rrmSS also 
provides reports t o  the LAX system. A l l  source and speclal materials recelved a t  USL are s tb j cc t  
t o  control by the accountabll l t y  organlzatlon. 

accounting procedure ut11 lzlng canputer capabll l t f e s  f o r  mslntalnlng pennanent records o f  a l l  Internal  
and external material a c t l v l t l e s  and account balances. The accountabl l l ty  system Is a double entry 
procedure Implemented by the accountabll I ty  organization wlth Input data f ran  operatlng personnel. 
The computerized Input Is v e r l f l e d  by ed l t l ng  routlnes t o  l d e n t l f y  fonnat errors (such as I n v a l l d  
material descrlptlons); any errors are referred back t o  the operatlng group for c o m x t l o n .  

The Nuclear Materials Accountabll lty Computer &stem I s  now updated (by batch processing) fonnal ly 
twlce a month and Informal ly more often. A less detalled, manual accwnt lng system Is also maintained 
f o r  independent backup and ver l f lcat lon.  

accountabi l i ty  records I n  near-real time. 

system. Each Indiv idual  materlal balance area or account, u h l l e  Independent In. I t s e l f ,  Is par t  o f  t he  
overal l  control system. The aggregate o f  a l l  materlal I n  the separate accounts are compared monthly 
t o  the amount reflected by the overa l l  LASL t o t a l  constructed frm o f f - s l t e  recetpts and shlpnents and 
other adjustments t o  t o t a l  Inventory ( f o r  s t a p l e  r d l o a c t l v e  decay and dlsposal of conta lnated l l q u l d  
and so l i d  wastes). 

Twice a year, speclal nuclear materlals are Inventorled to check the  materlal on hand against t h a t  
which i s  shorn by accounting procedures t o  be on hand. The dl f ference batmen these two quant l t les Is 
known as "Book-Physlcal Inventory Difference' (BPID). 3-113 ne conditlonr o f  material resulting frm 
processing, er rors  i n  measurement, and many other clrcunstames can cause prablms t h a t  are manifested 
i n  apparent material shortages or gains. Representative samples and r e l i a b l e  assays are d i f f i c u l t  t o  
obtain for  heterogeneous materlals. The mult l tude o f  measurements, each with a degree o f  error, can 
cause differences tha t  contr lbute t o  the overal l  BPID shortage or galn. The processlng of mater la ls 
o f ten  causes l i ne ,  tank, and glovebapt holdups t h a t  are d i f f i c u l t  to measure. For stmple,  the recent 
decommissioning o f  the 'pl'utonlum f a c l l l t y  a t  DP-slte has g e l d e d  about 12 kg of plutonlun as holdup 
i n  l i n e s  and tanks. Estlmates o f  the quant i ty o f  plutonlun tha t  mlght have been m o v e d  t o  waste 
bur la l  i n  years past as surface contmlnat lon on glovebaptes, plplng, ducting, etc., Is conslstcnt 
wi th  the p o s s i b i l i t y  t h a t  near ly a l l  of t he  curnulatlve Inventory d l f ference tabulated t o  date (as o f  
October 1978, apprarlmately 50 kg) may I n  f a c t  be at t r lbuted t o  waste burlal. Slml lar  consldwatlons 
apply t o  enriched u ran lm as all ( t o t a l  BPID as of October 1978, appraptlmately 83 kg). 

indiv idual  groups using methods appropriate to t h e i r  operations. An overal l  qua l l t y  control  pogra 
f o r  nuclear material measurbnent data I s  now belng developed. 

Inventories--Specla1 nuclear materials are physlcal ly Inventorled as directed by WE. Durlng an 
inventory, a l l  operations are stopped and the t ransfer  o f  material Is ceased. The areas are cleaned, 
the mater ia l  placed In  good order and measured. Separately I d e n t l f l a b l e  Items are accountd f o r  using 
t h e i r  unique i d e n t i f i c a f l o n  n.ynbers and a physical count. 

Accountabll i t y  System--The nuclear materlals accountabll l t y  system conslsts o f  a double entry 

Plans are to upgrade the e n t l r e  system by using a dedicated com,&er r h l c h  w i l l  malntaln 

. Material Balance Accounts-4aterial Balance k c o u n t s  are a requlred p a r t  o f  the accour tab l l l ty  

Measurement Data Quality Control-At present the qua l i t y  o f  the data Is t he  respons lb l l l t y  o f  
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A number o f  items (as directed by DOE) t ha t  can be weighed or  otherwise remeasured are chosen f o r  

ver i f icat ion.  The resul ts  must compare favorably wi th  the resul ts  of previous values wi th in  the error  
1 i m i t s  of the instruments used; discrepancies are investigated immediately. 

inventories i n  cer ta in  areas are conducted per iodical ly.  

forwarded t o  DOE. These reports re f lect  the composition o f  ending inventories, account adjustments, and 
material a c t i v i t y  between LASL and other DOE f a c l l i t l e s  and licensees. 

Appraisal so-At 1 east once a year, LASL’ s speci a1 nuclear material s control and management systems 
are subject t o  appraisal by a survey team from the Albuquerque Operations Office o f  DOE. These appraisals 
consist o f  audits o f  the material accounting system, a 1002 physical inventory o f  a l l  SNM on hand, and 
a review of the materials management program including the forecasting and control procedures. The 
effectiveness o f  these ALO appraisals i s  assessed by DOE Headquarters. This assessment consists .of 
rout ine reviews o f  reports o f  the ALO sur.veys and may include d i rec t  par t ic ipat ing w i th  the ALO survey 
team a t  Los Alamos Sc ien t i f i c  Laboratory. 
Plant Protect ion Security Force 

Force i s  properly t ra ined and i s  equipped with r e l i a b l e  canmunications systems, sui table Weapons, and 
vehicles. Backup manpower i s  avai lable f ran  local  law enforcement agencies wi th  whom two-way rad io 
ccmmunication i s  maintained on a fu l l - t ime  basis. Contingency Plans c a l l  f o r  additional support from 
other law enforcement agencies including the FBI  and m i l i t a r y  units. 

Additional weaponry i s  stored a t  a l ternate locations. Emergency power i s  available t o  the Central 
Dispatch Stations t o  maintain normal operations and cmun ica t i ons  i n  the event o f  normal power f a i l u r e  
or  loss, regardless o f  reason. 

Weapon qua l i f i ca t i on  i s  part  o f  the I n i t i a l  t r a in ing  program, and no guard i s  granted the authority’by 
DOE t o  carry a speci f ic  weapon u n t i l  a l l  qua l f f i ca t i on  requirements are completed. The Los Alamos Area 
Of f i ce  maintains i t s  own p l s t o l  and r i f l e  range f o r  training. Certain guards receive additional t ra in ing  
on other types of  combat weapons avai lable a t  Los Alamos. Also, a l l  guards are t ra ined i n  r i o t  and mob 
control. 

Emergency P1 ans--Emergency plans. have been devised f o r  possible r i o t s ,  demonstrations, sabotage, 
t e r r o r i s t  attacks, strikes, C i v i l  Defense, and natural disasters. These plans specify no t i f i ca t i ons  o f  
Plant and o f f - s i t e  personnel, including management and other agencies, and provide guidance for  necessary 
actions as the emergency s l t ua t i on  may dictate. 

Tests o f  secur i ty communications systems, both on-site and off-sf te,  are conducted t o  ensure a 
proper response capabi l i ty  I n  the event o f  an emergency situation. Periodic exercises o f  the 
Protect ive Force are conducted f o r  the purpose o f  safely and e f fec t i ve l y  evaluating Proective Force 
perfonnance capabi l i t ies.  

w i th  Federal , state. and local  l a w  enforcement agencies. Such l i a i s o n  includes on- and o f f - s i t e  meetings 
f o r  capabi l i ty  and mutual support comparisons, and tours o f  the f a c i l i t y  t o  acquaint the various agencies 
w i th  the secur i ty and safeguards programs. 

I n  addi t ion t o  the formal procedures out l ined above, visual checks, review, o r  actual physical 

Reporting--Summary reports o f  special nuclear material a c t i v i t y  and inventories are rout ine ly  

- 
LASL i s  provided guard protect ion by DOE‘S Los Alamos Area Of f ice Protect ive Force. The Protective 

Weapons t ra in ing  and qua l i f i ca t i on  are conducted i n i t i a l l y  and i n  accordance wi th  a l l  DOE regulatlons. 

Continuous l i a i s o n  i s  maintained by the Lor Alamos Area Of f ice Safeguards and Security Department 
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F i r e  Protection 

serve the community o f  Los Alamos as needed. The manpower comnitment t o  LASL f i r e  protect ion was 96 i n  
FY 76 and increased t o  110 i n  FY 77. 

F i r e  protect ion philosophy i s  based on highly protect ive r i s k  c r i t e r i h  stressing the importance o f  
automatic supression systems--sprinklers, inert ing,  area separation, o r  contaiment w i th  automatic . 

c losing devices--with manual f i r e f i g h t i n g  response sewing as a backup t o  ensure protect ion objectives. 
The object ive o f  f i r e  loss prevention and control i s  achieved by assuring that  f i r e s  w i l l  not resu l t  i n  
i n j u r y  t o  personnel , exposure o f  the pub1 IC t o  hazardous chemicals, unacceptable impairment o f  programs, 
o r  excessive damage t o  o r  loss o f  government property. There i s  a continuing re-evaluation o f  the 
adequacy o f  f i r e  protect ion by cooperative e f f o r t  between operating divisions, the safety of f ice,  and 
DOE. This e f f o r t  has been increased by the addi t ion o f  a three-man F i r e  Prevention Inspection Uni t  i n  
the DOE F i r e  Depahment. ' 

Pa r t l y  because o f  the age o f  some LASL f a c i l i t i e s  and the cont inual ly increasing replacement 
value, a number o f  inadequacies i n  automatic detection and supresslon equipment and water d i s t r i b u t i o n  
have been identif ied. Progress has been made i n  correct ing these problems, and budget requests have 
been made t o  cover the remaining items. Despite the dispersed locat ions o f  LASL technical areas, most 
are w i th in  f i  ve-minute response time zones. 

The main purpose o f  these measures i s  t o  minimize the chance spread o f  f i res.  I n  addi t ion t o  spec i f i ca l l y  
maintained firebreaks, graded d i r t  roads throughout the Laboratory s i t e  serve as firebreaks. Currently, 
16 km (10 m i )  o f  61 m (200 ft) wide firebreak exist. A second level  o f  f ire protection, fuelbreaks, 
includes security fences, u t i l i t y  r i g h t s  o f  way, road sides, and other areas where thinning, cutting, 
and pruning reduce the fuel  load and prevent f i r e s  from using understory and crowded t ree  conditions as ' 
ladders f o r  f i r e  creep and crown f i r e .  These fuelbreaks are also areas used as firebreaks i n  emergencies. 
Cleared areas along the 46 km (29 m i )  o f  secur i ty fencing provide a 6 m (20 ft) wide fuelbreak i n  addi t ion 

Five Federally operated f i r e  stat ions presently serve the LASL complex. These f a c i l i t i e s  also 

As a resu l t  o f  the La Mesa f i r e  I n  June 1977, at tent ion has focused on f i re safety and protection. 

t o  the roadside mileage., 

ex is t ing fuel 1 oads and natural features uhlch w i l l  enhance fue l  break properties; defines resources f o r  
f i r e  f i g h t i n g  such as water sources, hel icopter landing areas, and access routes; and recognizes 
archaeology and aesthetics, where burning I s  preferable ' to razing, and thinning reta ins specimen 
vegetation and pleasing views whi le maintaining a functional f i r e  protect ion role. 

State Road 4 area has recent ly been upgraded by an extensive fue l  break project. Adjacent Forest 
Service properties are c losely coordinated, and hal f t ime professional consultation services of a 
forest  ranger are provided by DOE funding. 
Emergency Procedures 

accidents and natural disasters. Each s i t e  has a detai led procedure t o  fo l low i n  case'of f i re,  
explosion, release o f  t ox i c  material, c i v i l  disturbance, or natural disaster. Furthermore, a . 
county-wide Los A1 amos C i v i l  Defense Organization i s  prepared t o  provide coordination, canmunication, 
and assistance t o  a l l  c i t izens i n  case o f  an emergency. The C i v i l  Defense Organization maintains 
emergency she1 ters. 

A preemergency plan i s  now i n  the developnent stage. This plan i d e n t i f i e s  areas o f  potent ia l  or 

A three-acre demonstration project  has been canpleted on Camp May Road, and the Yest Jemez and 

Emergency plans have been f o n u l a t e d  to:protect LASL employees from the ef fects  o f  operational 
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3.3.5 Ttansportatlon of  .Radloactlve Materlals 

technical areas at  IASL durlng rout lne operations. W f s l t e  shipments, both t o  and f ran  LASL, are 
carr ied out by canmercial canmon carr iers  lncludlng truck, a i r  freight, govermwnt trucks, and 
DOE-operated Safe-Secure Tra i lers  (SSTs). Onslte t ransfers are made I n  trucks by LASL personnel or, 
i n  the case of  most wastes, by the Zla Company. 

Numerous LASL groups are involved I n  various aspects o f  radloactive materlals transportation t o  
assure compliance wi th  applicable DOE and Department o f  Transportation (DOT) regulations and guides. 
Areas h i c h  are pa r t i cu la r l y  emphaslzed include rad lat ion protection, approprlate packaging, safeguards 
and security, and documentation. 

t o  detennlne the required packaging f o r  a l l  outgolng shipments. They revien and document a l l  aspects 
o f  each outgolng shipment f o r  confonnance wi th  DOT regulatlons, Including measurements f o r  rad iat lon 
and absence o f  s ignl f icant removable external contmlnatlon. A l l  incaning shipments not regulated 
by DOT under 49 CFR Sectlon 173.391, "Llmlted Quantlt les o f  Radloactlve Materials and Radioactlve 
Devices," comply w i th  49 CFR (Parts 171-179) tha t  speclfy patkaging, markings, labellng, and tmper  
sealing. These shlpnents are monitored a t  the receiving polnt  f o r  removable contamination before 
being transferred t o  the LASL addressee. A l l  vehicles making del iver ies o f  radioactlve shipments 
are monltored f o r  contminat ion prior t o  departing LASL. Transfers o f  radioactive materials between 
LASL technical areas are I n  confonnance wlth the requirements of LASL Standard Operatlng 
Procedufes (SOP'S) o r  admlnlstrative controls that  are 'In accord w i th  DOE regulations. Even though 
they do not apply t o  such shlpnents, t he  t ransfer  o f  radioactlve materials between LASL technical 
areas are, h e r e v e r  possible, e i t h e r  I n  confomance with the DOT regulations as required f o r  o f f -s i te  
shipments or are under procedures such as those described above rrhlch provide f o r  a t  least  the maxlmun 
equivalent protect ion f o r  workers and the publ lc as the DOT regulatlons. 

The Nuclear Materials Department I s  Involved i n  a l l  shlpncnts o f  speclal Nuclear Materials i n  
Strategic Quantit ies, c lass i f i ed  foms, o r  otherwise having safeguards or secur l ty requirements both 
on- and of f -s i te .  Transfers o f  s t ra teg ic  quant i t ies o f  materials between USL technical areas are 
made i n  a 'special Safe Secure Vehlcle (SSV) follOning secur i ty procedures. Any transfers that  cannot 
be made-in the SSV f o r  pa r t i cu la r  reasons (e.9.. s i r e )  are carr ied out wi th  the cognlzance o f  the 
Nuclear Materlals Department and fo l lowing a l l  requlred secur i ty procedures. 

Procedures f o r  packaging and transporting s o l i d  radioactlve wastes for  bur ia l  or retr levable 
storage have been established j o i n t l y  by the Health Physics and Yaste Management Groups a t  LASL. 
High1 lghts  o f  these procedures were discussed I n  Section 3.3.3. 

packaging. This i s  f r a n  the perspective of both noma1 (no-accldent) transport t o  l i m i t  exposure 
t o  rad iat ion and hypothetlcal accident conditions t o  l i m i t  the probabi l i ty  o f  release o f  radioactlve 
materials. DOT regulations (49 CFR 171-178) Include packaging requirements that  specify the amounts 
o f  d i f f e ren t  f oms  o f  pa r t l cu la r  radioisotopes that  may be put i n t o  given specl f lcat ion containers. 
These regulations are dlscussed i n  de ta l l  i n - the  U.S. Nuclear Regulatory Commission (NRC) f i n a l  EIS 
on the Transportation o f  Radioactive Materlal by A i r  and Other Modes. 

A var le ty  o f  radioactlve materials are shipped t o  and f ran  LASL and transferred between 

The Health Physlcs Group malntains current cognltance o f  regulatlons and works with LASL shippers 

Major rel iance f o r  safety I n  the t ransportat ion o f  radloactlve matet la ls i s  placed on the 

3-1 14 

I- 



3-1 62 0 

. 

shlpnents o f  plutonium t o  o r  fran LASL would be expected t o  resune only if made i n  containers c e r t i f i e d  
as meeting a i rc ra f t  crash, accident safety c r i te r ia ,  or  as otherwise permitted f o r  National Security 
purposes i n  accordance wi th  10 CFR P a r t  871, " A i r  Transportation o f  Plutoniun." 

&cause transportation of radioactive materials related t o  LASL operations include a d ivers i ty  
of isotopes, package types, quantit ies and mixtures o f  materlals, and modes o f  transport, It i s  

. impractical t o  consider each shipment separately t o  evaluate the r isks o f  noma1 transportation and 
potential accidents. To estimate the overall r i s k  fran transportation o f  radioactive materials, the 
same s ta t i s t i ca l  approach u t i l i z e d  by NRC '-'" was used. ~ a t a  for nonexempt outgoing, incoming, 
and on-site shipnents i n  1978 were sunmarlzed in to  typical shipnent categories tha t  specify average 
parameters for each type of shipment i n  a format suitable f o r  use i n  the computerized evaluation 
procedure 3415 developed for and used i n  the NRC EIS. 3414 The.smarized data i s  presented i n  
Table 3.3.5-1. Each entry gives the isotope, package type, average curie content o f  the package, 
average external radiat ion level , average nunber of packages per shipnent, average nunber of shipnents 
per year, and kiloneters t ravel led by each shipment broken down by tw  modes o f  transportation. The 
dominant transportation modes were truck and a i r  freight. The a i r  f re igh t  mode typ ica l l y  involves 
truck transport for del ivery t o  and f ran an airport. The distances include an allouance f o r  on-site 
transfers a t  LASL associated wlth incoming and outgoing o f f -s i te  shipments. Because o f  the d i f fe ren t  
forms i n  which records are kept f o r  incoming and outgoing shipnents, cer ta in  differences i n  data 
presentation were required.. For outgoing transportation, no d ls t inc t ion  was made between shipnents 
made i n  regul a r  trucks and those made i n  DOE-operated SSTs even though a 1 arge port lon o f  the 
plutoniun and uranium shipments were made i n  SSTs. This has the resul t  o f  increasing estimated . 
r isks because no credi t  i s  incorporated i n  the analysis f o r  the extra safety afforded by SSTs. For 
cer ta in  categories of incoming shipnents, the package type i s  indicated as ICV. These categories o f  
shipnents were made predaninantly on SSls. The I C V  designation refers t o  package in tegr i t y  paraeters  
used i n  the NRC analysis technique f o r  integrated container ~ e h i c l e s . ~ - l ' ~  The analysis f o r  USL 
shi pnents assumed these parameters as an estimation o f  the extra protection beyond WT regul at ion 
type'packaging afforded by the SST. No cargo a i r c r a f t  shipnents are indicated I n  the incoming 
category because docunentatlon o f  shipnent mode by camnercial carr iers  i s  not maintained at, LASL' 
(such docunentation i s  the responsib i l i ty  o f  the shipper). Therefore, a l l  incoming shipnents were 
assmed to  be made by truck, as a conservative approach, because that w u l d  maximize both the normal 
and accident case transportation r i s k  (see Chapter 6 o f  ref. 3-114). 

The data f o r  onsite shipnents r e f l e c t  transfer o f  radioactive materials between technical areas 
and of waste materials t o  the so l id  waste disposal area. As noted earl ler, an allowance for onsite 
transfers o f  o f f s i t e  incoming and outgoing shipnents was included i n  the to ta l  distances fop such 
shipments. The data i n  Table 3.3.5-1 were used t o  prefonn the analysis of transportation accident 
r i sks  discussed l a t e r  i n  Section 4.2.14. 

A i r  shipments o f  plutonium t o  and fran LASL were tenninated I n  Apri l  1977. I n  the future, a i r  
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4. POTENTIAL IMPACTS OF THE PROPOSED ACTION 

Envlromnental impacts, both benef lc la l  and adverse, have a vast scope. This chapter assesses the 
actual and probable environmental impacts k DOE'S previous and contlnulng a c t i v i t i e s  a t  Los Alamos, 
New Mexico, on those envl ronmental features characterized i n  Chapter 3. 

of LASL. Next, the potent ia l  amsequences o f  accidents are analyzed. Flnal ly,  the secondary, or 
ind i rect ,  impacts on the adjacent community and the northern New Mexico region are evaluated. 

F i r s t  conslderation I s  given t o  primary Impacts; the d l rec t  resul ts  o f  the existence and operation 

Summary of .Changes 

The fol lowing sumMrizes the changes and updating of material which have been made i n  t h l s  chapter as 
a resu l t  of  the revien and comment on the DEIS. 

Primary Impacts. Updated informatlon on water use shows a decrease I n  per capita consumption. 
Water qua l i t y  has not changed s ign i f lcant ly .  The reader I s  referred t o  Appendix H f o r  addltonal 
detai l .  Addltional reference and discussion of general b io logical  behavior o f  radionuclides i s  
included. The reader I s  referred t o  Appendix H f o r  recent data on monitorlng resul ts  for  dose assess- 
ments. Data on 1976-1978 rad la t l on  exposure o f  LASL workers was added. The Laboratory par t ic ipat ion 
i n  the Formerly U t i l i z e d  Si tes Remedial Action Program (FUSRAP) I s  dlscussed. Because programs and 
f a c i l i t i e s  change, new . f a c i l i t i e s  approved or proposed f o r  FY 79-82 are sumnarlzed. 

posing s ign l f i can t  hazards are noted as are emergency response plans f o r  the Laboratory. Some addi- 
t i o n a l  information on h fs to r i c  accidents, more detal led bases f o r  evaluatlons, deconfaminatlon 
procedures, and costs are incorporated by b r i e f  sumnary. Publ ic ly  avallable documents and new 
references are cited. 

s ign l f i can t  changes from the projected. Laboratory EEO s t a t i s t i c s  f o r  1979 de ta l l  the range o f  employ- 
ment f o r  minor i t ies  by category and sal ary 1 eve1 . 
Laboratory s i t e  and i n  the surrounding region t o  detennlne compliance wi th  appropriate standard and 
pennit ear ly  Iden t i f i ca t i on  o f  possible undeslrable trends. Results and In terpretat ion o f  the data 
f o r  1978 on penetrating radiation, chemical, and radlochemical qua l i t y  o f  ambient a l r ,  surface, and 
ground water, municfpal water supply, solls, and sedlments, food, and airborne and l l q u f d  ef f luents  
are included i n  Appendix H. Comparisons d t h  appropriate standards and regulations or  with background 
levels  from natural or other non-LASL sources provide a basls f o r  concluding that  environmental effects 
a t t r i bu tab le  t o  LASL operations are minor and cannot be considered l i k e l y  t o  resu l t  i n  any hazard t o  
the population of  the area. Results o f  several special studies provide documentation o f  some unlque 
environmental conditions i n  the LASL environs. 

Potent la l  Impact o f  Accidents. Standard Operating Procedures (SOPS) f o r  f a c i l i t i e s  and operatlons 

Secondary Impacts. Updates on population growth, land development, and area economics ref lect  no 

Routine monitorlng f o r  rad iat ion and radloactlve or chemical substances i s  conducted on the 

. .  
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The monitorlng resu l t s  f o r  rad iat lon and rad ioac t l v l t y  are as follows: 
1. 

2. 

3 

4. 

5. 

6. 

Penetrating Radiation. No measurements a t  reglonal or perimeter locat lons I n  the envlron- 
mental network f o r  any calendar quarter showed any s t a t l s t l c a l l y  d l scemlb le  Increase i n  
rad ia t i on  leve ls  t h a t  could be at t r lbuted t o  LASL operations. The M P F  network showed an 
Increase of 13.7 f 1.4 mremlyr  a t  the LASL boundary north o f  the IAMPF f a c i l l t y .  - A i r .  Durlng 1978, no s t a t i s t i c a l l y  s lgn l f l can t  dlfference was observed between the atmos- 
pheric concentrations o f  gross alpha, gross beta, americlun, plutonlun, and uranuin measured 
a t  sampllng locat ions along the Labortory perlmeter and those measured I n  d ls tant  areas. 
This indicates Laboratory contr lbut lons t o  concentrations of these contamlnants were less 
than the loca l  var lab i l  i t y  i n  background levels. T r i t l a t e d  water vapor ( H T O )  concentrations 
a t  perimeter and onsi te stat ions were about three'and four tlmcs higher, respectively, than 
reglonal background HTO leve ls  and are at t r lbutable t o  the Laboritory's HTO stack effluents. 
Elevated leve ls  .of airborne a c t i v i t y  f r a n  the short-l lved f l s s l o n  products were detected f o r  
short periods o f  t lme fol lowing nuclear atmospherlc detonations by the People's Republic o f  
China on March 14 and December 14. 
5urface and Ground Waters. The resul ts  o f  the 1978 radiochemical qua l l t y  analyses o f  water 
from regional, perimeter, water supply, and onsl te non-effluent release areas Indicate 110 
effect fran effluent releases f ran  LASL. Waters I n  the onsl te l i q u i d  e f f l uen t  release areas 
contain t race amounts of radioact iv l ty.  These onsl te waters are not a source o f  lndust r la l ,  
agr icu l tura l  , o r  munlclpal water suppl les. 
-- Solls  and Sediments. The nunber o f  s o l l  and sedlment stat lons uas Increased t h i s  year over the 
number i n  1977. A sample f ran one s o l l  s ta t i on  I n  the reglonal net contalned 13'Cs and 
2 3 9 ~ u  i n  excess o f  natural fa l lout .  Three s o i l  simples f ran  p e r l m t e r  stat ions contained 
13'cs ami one s ta t i on  contained 2 3 g ~ u  I n  excess of natural fallout. The concentratlons 
were less than 10 times worldwlde fa l l ou t  levels. Eight other perlmter sedlnent sanples, 
a1 1 from a former release area, contalned concentrations o f  2 4 1 ~ ,  238pu, and 239~u  
above f a l l o u t  levels. Five onsl te s o l l  stat lons contalned a c t i v i t y  above noma1 f a l l o u t  and 
are near Laboratory ac t i v l t l es .  Sediment samples t h a t  contalned a c t l v l t y  greater than f a l l -  
out Were fran e f f l uen t  release areas. 
Foodstuffs. F r u i t  and vegetable samples col lected I n  the v l c l n l t y  o f  LASL showed no apparent. 
influences from Laboratory operatlons except f o r  peach t ree  leaves col lected a t  an onsi te 
locat ion near a f a c i l i t y  t h a t  emlts trltlun. 
Radioactive Effluents. Airborne radloact ive effluents released frm the LASL operattons I n  
1978 were typ ica l  o f  releases during the l a s t  several years. The greatest change was an 
increase i n  act ivat ion products f ran  hlgher power opcratlon o f  the l l n e a r  accelerator a t  
LAMPF. Liquid ef f luents  f ran  three waste t reatment  plants contalned rad loac t l v i t y  a t  l eve l s  
we1 1 bel ow control  led area concentratlon guldes. 

. 

Chemical anlaysis are also a part o f  t he  studies t o  determine the chemical qua l i t y  o f  water. 
Chemical analyses o f  surface and ground waters f ran  reglonal, perimeter, and onslte noneffluent 
release areas varied s l i g h t l y  f ran  previous years, but showed no s lgn l f lcant  change. The chenical 
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q u a l i t y  of water f ran the municlpal supply for  the Laboratory and c m u n l t y  meets the standards set 
by the EPA and New Mexico Envirwmental Improvement Div is ion (NMEID). Analyses f ran  onsite e f f l uen t  
re1 ease areas indicated that  sane constituents r a r e  higher than i n  natural ly-occurrng waters; however, 
these waters are not a source o f  municipal, indust r ia l ,  or agr icu l tura l  supply. Analyses ra re  per- 
formed f o r  33 parameters related t o  water quality. The fede ra l l y -med  w e l l  f i e l d  produced water 
for  the Laboratory and County, which met a l l  appllcable EPA standards. 

asphalt p l  ant; beryl 1 i un shop; gasol i ne storage and combust ion; power pl  ant; gases and vol a t i l  e chemi- 
cals; waste explosive burning; lead pouring; and dynamic test ing did not resu l t  i n  any measurable o r  
t heo re t i ca l l y  calculable degradation o f  a l r  qual f ty.  A s ing le  NPDES pennit f o r  104 indust r ia l  discharge 
points and 10 sani tary  sewage treatment f a c i l i t i e s  took e f f e c t  fn mid-October. Af ter  the new permit 
took ef fect ,  6 o f  the 10 sant i tary  sewage treatment f a c i l i t i e s  exceeded one or more of the EPA permit 
l i m i t s  i n  one o r  more months and 18 o f  the 104 indus t r i a l  w t f a l l s  exceeded one or  more l i m i t .  Eight 
o f  those responsible f o r  the largest number o f  deviations are scheduled f o r  already funded correct ive 
measures t o  be carr ied out i n  1979-80. 

h environnental evaluation o f  rad iat lon dose includes some increnents o f  rad iat ion doses above 
natural and worldwide f a l l o u t  background levels  are received by Los Alamos County residents as a 
r e s u l t  o f  LASL operations. The largest estimated dose a t  an occupied locat ion was 3.8 mren or 0.762 
o f  the rad ia t i on  protect lon standard. This estimate i s  based on boundary dose measurenents of air- 
borne ef f luents  frm the proton accelerator a t  TA-53. Other minor exposure pathways such as d i rec t  
rad ia t i on  f ran an experlmental f a c i l i t y  and two un l i ke l y  food pathways may r e s u l t  i n  doses t o  several 
mrmlyr. No s ign i f i can t  exposure pathwyt  are believed t o  ex i s t  f o r  rad ioac t i v i t y  released i n  
treated l i q u i d  waste effluents. The rad ioac t l v i t y  i s  absorbed i n  the a l luv iun before leavlng the 
LASL boundaries and some i s  transported o f f s i t e  d t h  stream channel sediments during heavy runoff. 
The t o t a l  population dose received by resfdents o f  Los Alanos County i n  1978 was estimated t o  be 
10.5 man-rem or about 0.4% of the 2400 man-rem t o  the sane population f ran  background rad iat ion and 
0.5% of the population dose due to medical exposure. As no sfgn i f icant  pathways could be Iden t i f i ed  
outside the County, t he  10.5 man-rm dose also represents the population dose t o  the inhabitants l i v i n g  
w i th in  an 80 km .radius o f  L k L  who receive an estimated 11,900 man-ren dose f ran background radiation. 

Nonradioactive ef f luents  -include airborne and l i q u i d  discharges. Airborne ef f luents  f r a n  the 

4.1 PRIMARY IMPACTS 

The d i r e c t  impact o f  the Laboratory‘s operation includes the e f fec ts  on water qual i ty  and quantity 
and a i r  quality. A discussion o f  chemical measurements and assessment has been Included t o  provide a 
broader perspective on l l q u i d  and gaseous ef f luents released. The d i r e c t  impact o f  the land used f o r  
the LASL reservation and some o f  t he  k n m  influences studied by laboratory ecologists are described. 
The use o f  other resources, such as energy, materials f o r  the construction o f  f a c i l i t i e s ,  and supplies 
f o r  conducting research, i s  s m r i z e d .  A discussion o f  the aesthetlc impact i s  included. F ina l l y  the 
impacts o f  fu ture construction are anticipated. 

I- 
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. .  4.1.1 Water Quant i ty and Qua l i t y  

gallons) during 1976. V i r t u a l l y  a l l  t h i s  water I s  fran the deep groundwater reservoir  underlying the 
Pajar i to  Plateau and i s  pumped by the three fede ra l l y -med  w e l l  f l e l d s  (see Flgure 4.1.1-1) which are 
operated by Zia to.  (see Sectlon 3.3.1). The aqui fer  has not been deslgnated a sole source water supply 
by the EPA under the Clean Water Act. I n  addl t lon t o  supplying the water needs of VSL, the Federal 

Government i s  under contract t o  furn lsh water t o  meet the  demands o f  the county o f  Los Alamos. About 
160,000 cubic meters (51 m l l l l o n  gallons) were obtained durlng 1976 from a groundwater co l l ec t l on  
gal lery  i n  Water Canyon. Abwt  one-thlrd o f  the t o t a l  productlon, 2.30 m i l l i o n  cublc meters (608 
m i l l i o n  gallons) was used I n  the technical areas o f  the Laboratory, DOE of f ices,  and t l a  operatlons I n  
1976. The other two-thlrds, 4.30 m l l l l o n  cublc meters (1.14 m l l l l o n  gallons) was sold t o  the county 
and commercial users. The r a t e  o f  water use I n  res ldent la l  areas I s  sanewhat higher than national 
averages, but typ ica l  o f  regions where extenslve lawn l r r l g a t l o n  I s  practlced. Water I s  recycled where 
possible. Most o f  the cool ing water f o r  the DOE e l e c t r l c  generatlng p lant  Is supplied by ef f luent  from 
the nearby sanitary treafment plant. The e f f l uen t  from a county operated sewage treatment plant I s  
used during the summer fo r  i r r i g a t i o n  of the g o l f  course and lawns a t  several o f  the schools. 

The three well f i e l d s  contain a t o t a l  o f  15 wells, f i v e  I n  the Los Alainos Fleld, seven I n  the 
Guaje F i e l d  and three i n  the Pa ja r l t o  F i e l d  (see FIgure 4.1.1-1). The wells and supply system are 
managed t o  e f f i c i en t l y  supply the water, conslderlng esonomlc and hydrologic condltlons. The operatlon 
of wells and boosters on the d l s t r l b u t l o n  system I s  res t r i c ted  t o  off-peak e lec t r i ca l  loads, generally 
from 4 p.m. t o  8 a.m. The wel ls are pumped a t  rates t o  allow maxlmum y l e l d  and s t l l l  ensure the longevlty 
of the well f ie lds.  

The Los Alamos wel l  f i e l d  and the Guaje wel l  f l e l d  are the oldest w e l l  f l e l d s  (completed I n  the 
l a t e  40s and ear ly  50s) and have experlenced cumulatlve water leve l  decllnes o f  12 t o  17 m (40 t o  88 
f t ) ,  a t  average annual rates of 0.3 t o  1.2 m/year (1 t o  4 ft/year). I n  1967 annual pumpage l i m i t s  of 
1.5 t o  1.9 x 106m3/year (400 t o  500 x 10 gal/year) were adopted f o r  the two f le lds.  Since then there 
has been e i the r  a reversal or  deceleration o f  water-level decllnes I n  m s t  o f  the wells, Ind lcat lng 
tha t  these withdrawals can be malntalned. Declines I n  the  next 10 years are projected a t  3 t o  6 ID (10 
t o  20 f t)  f o r  most o f  t he  wel ls under current production 

The Pa ja r i t o  Well f i e ld ,  canpleted I n  the  mid t o  l a t e  60s has experienced decllnes o f  3 t o  7.3 m 
(10 t o  24 ft) a t  average annual rates o f  0.4 t o  1 m/year (1.3 t o  3.3 f t /year)  w i th  expected addi t ional  
declines o f  4.6 t o  7.6 m (15 t o  25 ft) I n  the next 10 years. 

Regional water leve l  trends i n  the maln aqui fer  have been monitored since 1960 i n  a t e s t  well 
located about 3.5 km (2.2 m i )  southwest of one of the Pa ja r l t o  F i e l d  supply wells. (The Pajar l to  
F i e l d  has the largest pumping rates and provldes about 4 M  of the t o t a l  water supply.) The water 
i n  t h i s  t e s t  well has declined about 0.9 m (2.9 ft) f r a n  1960 through 1978, w i th  most of the dellne, 
0.7 m (2.2 ft), occurring before 1966 when the highest produclng w e l l  I n  the  Pa ja r l t o  F l e l d  was 
completed. Thus, there appear t o  be only very minor e f fec ts  on the maln aqui fer  on a reglonal basls. 
Even i n  the immediate v i c i n i t y  o f  the w e l l  f l e l d s  other t e s t  wells have shown no s lgn l f l can t  water 
leve l  changes. 
t o t a l  aqui fer  thickness of 1200 m (3900 ft). 

Total water consumption i n  Los Alamo~ County was about 6.6 m i l l i o n  cublc meters (1.7 b i l l i o n  

, 

6 

. *  
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The maximum drawdowns at  the punplng supply wel ls are about 2 - 3S o f  the estlmated 
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f igu re  4.1.1-1 

Las Alamoa Well Fields  - 

The three f i e l d s  of vater supply wlls for Los Alamos are depicted 
(diagonal shading) in r e l a t ion  t o  La6 Alawe County. 
Alamoa and Guaje-are located e n t i r e l y  In  Santa Pe County in Las Alamoa and 
Guaje Cknyone. 
Counties. 
Field. The main aquifer  is under a r t e s i an  conditions (cross-hatched) where 
baealte f o m  an overlying d i n i n g  layer. 
the general decline of the water table  d m  toward the Rio Grand8 indicating 
the general eastward movement of water in the main aquifer. The locations of 
other test and observation wlls used t o  detcrmlne water levels a d  f o r  mnl- 
toring are shaw (dots). 

Two of the fields-Lm 

The Pa ja r i to  Field is located in both Santa Fe and Loo Ahwe 
New wells Will probably be d r i l l e d  in t he  v i c in i ty  of the Pa ja r i to  

The piezometric contour lines show 

I-' 
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The Water Canyon Ga l l e ry ' i s  located west o f  S-Site. The gal lery  furnishes par t  o f  the supply t o  
the technical area and i s  a valuable par t  o f  the system, contr ibut ing as much annual production as - 
sane o f  the low y i e l d  wel ls i n  the Los Alamos and Guaje Field. 

The ex is t ing well f i e l d s  and supply system were barely adequate t o  meet the 1976 demand. However, 
the demand decreased i n  1977 and 1978 apparently related t o  increased water costs. 
t h a t  consumption w i l l  s t i l l  Increase i n  the fu ture wi th  growth o f  the canmunlty and the Laboratory, 
though probably not a t  the rates projected i n  1976. Two new high-yield u e l l s  are planned t o  be added 
i n  the Pajar i to  F ie ld  by 1982. These additional wel ls w i l l  supply both canmunity and technical areas 
fo r  peak demand and provide f o r  fu ture 
the technical areas t o  meet anticipated growth, since the present storage capacity w i l l  be def ic ient  
by 2.5 x 10 m (6.5 x 10 gal) by 1 9 8 2 . ~ - ~  

the community dmand and f i r e  protect ion requirements an additional 7.6 x 10 m (0.2 x 10 gal) 
storage reservoir  i s  now on North Mesa f o r  operational purposes. The ul t imate storage requirement 
there i s  estimated a t  2.9 x 10 m (7.75 x 10 gal) t o  meet the projected increase i n  housing 
by 1982. 

The water r i g h t s  establdshed w i th  the New Mexico State Engineer for  production f ran the three 
6 3  well f i e l d s  and gal lery  t o t a l  6.8 x 10 m (5540 acre-feet) annually f o r  pumpage o f  ground water f ran 

the aqui fer  i n  the Rio Grande Basin. The water r i g h t s  provide a means o f  con t ro l l i ng  water withdrawals 
i n  the interconnected natural water systems (surface and ground water) f o r  protect ion o f  a l l  users. 
The projected demand f o r  pumpage would have exceeded the long-established water r i g h t s  f o r  the w e l l  
f i e l d s  and gal lery  by 1977. However additional water r i g h t s  t o  surface water I n  the Rlo Grande were 
acquired i n  1976 t o  o f f se t  the e f fec ts  o f  pumpage over and above the 6.8 x 10 m /year level. 

These additional surface water rights' mount t o  1.48 x 10 m (1200 acre-feet) annually. They 
were acquired f ran  the San Juan-Chma Diversion Project and are t o  be used i n d i r e c t l y  t o  o f f se t  the 
e f fec t  of pumpage o f  ground water i n  excess o f  water r i g h t s  of 6.8 x 10 m (5540 ac-&feet) on the 
Rio Grande. The determination o f  e f fec t  i s  based on.the eastward movement o f  ground water i n  the main 
aqui fer  wi th  some discharge i n t o  the Rio Grande f ran  seeps and springs i n  White Rock Canyon (see 
Section 3.1.2). The assumptions are that  punpage o f  ground water up t o  the r a t e  o f  6.8 x 10 m 
(5540 acre-feet) have no ef fects  on the mount o f  water i n  the Rio Grande not already accounted for 
i n  the al locat ions o f  water r i g h t s  by the New Mexico State Engineer. Pumpage i n  excess o f  t ha t  amount 
i s  in fer red t o  have the e f fec t  o f  reducing the natural discharge fram the aqui fer  i n t o  the Rio Grande. 
The recent ly acquired surface water r i g h t s  can then be released,to o f f se t  any such reduction and 
maintain f l o w  i n  the Rio Grande downstream with no net change. Because movement o f  water I n  the 
aqui fer  i s  slow the t o t a l  e f fec t  o f  punpage on the r i v e r  w i l l  increase gradually and be delayed from 
the time pumpage begins t o  exceed the 6.8 x.10 m /yr (5540 acre-feet) level. The net e f fec t  on 
the r i v e r  due t o  the increased production dill be o f f se t  by release o f  the recent ly acquired surface 
water r i gh ts  o f  1.48 x 106m3 (1200 acre-feet). 

the decrease i n  groundwater discharge t o  the Rlo Grande as the resu l t  o f  the estimated increases 

(50,000 g ld l f t ' )  f o r n  t ransmissiv i ty and 0.10 as a storage coeff ic ient ,  a c r e d i t  o f  44% f o r  re turn 
f l o w  from release o f  ef f luents,  and the projected Increases i n  production above the long-standing 

It I s  expected 

Additional storage capacity i s  being planned f o r  

4 3  6 

The ex is t ing storage f o r  the county o f  Los Almos i s  barely adequate f o r  resent demands. To meet 
2 e  6 . 

4 3  6 
4-4 

6 3  
6 3  

6 3  

6 3  

6 3  

The State Engineer's o f f i c e  has camputed the mount o f  wqter t ha t  w i l l  be required t o  of fset  

- i n  pumpage. The net e f fec t  was detenined using aquifer character ist ics o f  2040 $/day 
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water r ights  of 6.8 x 106m3 (5540 acre-feet). Thus, the projected additional punpage In  1980 
Is 1.08 x 10 m (875 acre-feet), however the net'effect on the r i ver  I n  that year w l l l  be only 
0.063 x 106m3 (51-acre feet) rrhlch must be released fran storage a t  Ablquiu Reservoir (see 
Table 4.1.1-1). By the year 2025 the annual prqjected addltlonal punpage I s  estlmated t o  be 
3.58 x 106m3/year (2900 acre-feet). The prqjectlon beyond the p r  1995 assunes no Increases 
i n  demand based on stabi l izat ion o f  usage. Thus, the recently acquired water r ights should be 
adequate un t i l  sometime a f te r  the year 2000. Because o f  the decllne I n  water use experlenced i n  
1977 and 1978, the projections made i n  1976 now appear to  be too high. 
projected effects w l l l  occur a t  l a te r  times, s l j e c t  t o  actual grawth o f  the cmun l t y .  

The effects on water qual i ty i n  the Rlo Grande resulting fron substltutlng San Juan-Chama 
surface water for ground water Inflow w l l l  be lnslgnlficant. Even i f  the f u l l  1200 acre-feet/yr 
of ground water dlscharge reduction I s  reached It rnuld mount t o  about 0.1% of the average annual 
f low i n  the Rio Grande a t  OtoWt. 

concentrations o f  constituents (see Table 4.1.1-2).4-5 In general , the quality o f  the ground water 
has not changed during the period o f  production. The only signif icant changes have been a gradual 
increase i n  aresenic fron vel1 LA-6, and an Increase o f  about 102 i n  tDs f ran the Pajarlto Wells. 
(See Appendfx H, pages H-35 and H-36, f o r  detalled analyses.) A l l  constituents fran the 15 wells now 
i n  use are  below the maxlmun permissible contaminant 
t o  be used only I n  emergency (water supply f o r  f i r e  or dlsaster) because o f  hlgh arsenic concentrations. 
The volune o f  water fran the other f i ve  ue l l r  i n  the 10s Alanos f i e l d  was not suf f ic ient  t o  d i lu te  the 
arsenic concentrations fron w e l l  LA-6 t o  meet acceptable levels i n  the d is t r ibut ion system. The 
levels a t  point o f  d ls t r lbut lon were a t  or abwe the l lm l t s  of 0.050 mgfa fo r  arsenlc. A series o f  
tests w r e  made t o  establish the zone yleldlng the high arsenic concentration to  the w e l l .  It +as 
determined that the ent l re  part of the aqulfer yleldlng water to  the ell contained hlgh arsenic 
concentrations (range 0.140 t o  0.200 mg/k). 4-6A The w e l l  has been o f f  the l i n e  slnce early 
August 1975. 

The natural radloactlvl ty content of the water supply Is measured to  assure canpllance with 
standards and ver i fy  absence of contamlnatlon. For the most recent reporting period (1976). the 
max imun  value In re la t lon t o  standards was f o r  gross-beta radloactlvl ty a t  C2X of the comentrstion 
guides. The next highest was 13'Cs a t  about 0.1'L; a l l  others (trltlun, uranium, plutonlun, and 
gross-alpha radioactivi ty) were a few hundredths t o  a few ten thousandths o f  a percent of the 
concentration guides (see Section 4.1.3). No slgnlf lcant changes fran previous periods were noted. 
E f f 1 uent Re1 eases 

effects are the effluents fran the tm plants treating radloactive l lqu ld  wastes. The operation of 
these plants was described' i n  Section 3.3.3. The characteristics o f  the treated effluents released i n  
1976 f ran  the td plants are presented i n  Table 4.1.1-3. The cmulative releases through 1975 from 
the plants are covered I n  subsequent materlal I n  t h l s  section i n  connection wlth discussion o f  the 
effects on water and sediment qual l ty I n  the canyons receiving the effluents. 
radioactivi ty and chemlcal contaminants released are expected t o  decline In  the future because o f  
programmatic changes and waste treatment improvenentr now i n  p e l  iminary planning.. 

6 3  

It Is l l k e l y  that the 

The general qual l ty o f  water fran the well fields, gal lery and d ls t r ibut lon system show lar 

Well LA-6 has been placed on standby 

The only tw industrlal waste discharges considered t o  have any potential fo r  adverse envlromental 

The quantltles of 
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TABLE 4.1.1-1 
PROJECTED PUMPAGE I N  EXCESS OF 6.9 x 10 6 3  /YEAR AND COMPUTED NET EFFECT ON R I O  GRANDE 

, 

. .  

Net Effectb 
on Rio Grande 

Projecteda 
PumPaoe Increment 

m 3 6  x10 (acre-feet) 

1.08 (875) 

2.44 (1975) 

3.24 (2625) 

3.58 ( 2900 1 
3.58 ( 2900 1 
3.58 (2900) 

3 6  x10 (acre-feet) 

0.06291 (51 1 
0.28247 (229) 

0.561 23 (455) 

0.83877 (680) 

1.08423 (879 1 
1.86996 (1516) 

Year 

1980 

1985 

1990 

I I 1995 

2000 

2025 

. I  

'--: 0 
. * '  

-. 

a)Assuiaes no increase i n  demand beyond year 1995. 

b)Voluilie of surface water necessary to offset decrease I n  r iver  flow caused by pumpage whlch 
6 3  exceeds 6.8 x 10 m (5541.3 acre-feet). 

! 
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Constituent 
Arsenic 
Bicarbonate 
Ba ri urn 
Boron 
Cadmi um 
Ca 1 c i  urn 
Chloride 
Chromium 
Copper 
Cyani de 
F1 uorided 
Iron 
Lead 
Magnesi um 
Manganese 
Mercury 
Nickel 
Ni t ra te (as N) 
Po tass i urn 
Sel en i urn 
S i  1 ver 
Sod i urn 
Sulfate 
Zinc 
Total Dissolved 
Sol ids 
Hardness 
Surfactants 
pH Units 

TABLE 4.1.1-2 

CHEMICAL QUALITY OF THE LOS ALMS WATER 

Year Samled 
1977 
1977 
1977 
1974 
1977 
1977 
'1 977 
1977 
1972 
1972 
1977 
1972 
1977 
1977 
1972 
1977 
1974 
1977 
1972 
1977 
1977 
1977 
1976 
1972 

1977 
1977 
1972 
1977 

Hln. 
eo. 001 
48 

eo. 025 

- 

-- 
-- 

7 
2 

eo. 0001 
eo. 01 
eo. 01 
0.04 
0.01 

eo. 001 
e1 
eo.01 
eo. 00002 
eo. 1 
0.1 
30 -- -- 
6 
eo. 1 
eo.01 

108 
22 
eo. 05 
7.7 

Conductance, umho/a 120 

Max. 
0.054 
- 

284 
eo.5 
0.63 

eo .001 
26 
16 
0.01 75 
0.04 

eo. 01 
2.44 
0.13 
0.01 1 
9 

qo.01 
0.00037 

so.1 
0.4 

96 
eo. 002 
4.00025 

29.7 
126 

0.02 

438 
100 
eo .os 
8.4 

880 

SUPPLY WELLS AND GALLERYasf 

€PA Orinking 
Ave.b f s.d. Water Standards' 

0.013 f 0.015 0.05 

0.5 f 1 .o 
102 f 55 

0.12e f: 0.18 
eo .001 
15 f 6  
7 2 5  

0.0064 
e0.02 
eo.01 
0.532 
0.05 
0.002 
4 
eo . 01 
0.00017 

0.3 
62e. 
eo. 002 
eo. 00025 
29 

eo. 01 

e0.P 

5 s e  

f 

2 

+ - 
f 

f 

f 

f 

f 

f 

f 

f 

0 .0048 
0.01 

0.611 
0.03 
0.003 
3 

0.00011 

0.1 
24 

30 
7.2 

200 f 92 
52 23 
eo. 05e 
8.0 f 0.2 

266 185 

0.010 

0.05 

1.0 

0.05 

0.002 

10 

0.01 
0.05 

' A l l  results i n  mg/n. except where noted. 
bAverage o f  1-2 samples from each o f  15 wells and one gallery. 
'EPA Interim Primary Drinking Water S tanda~ds .~ -~  
dFluoride concentrations based on average da i l y  maximum temperature. Public Health Service publication 

eOoes not include gallery. Analysis not performed. 
fRefer t o  Appendix H. page H-91. .Cor most recent data. 

956 gives 1.0 mg/o optimum. range from 0.8 t o  1.3 mg/n recomnended and twice the optimum (i.e.. 2.0 
m a / &  as grounds fo r  rejection). 
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TABLE 4.1.1-3 . 
CHEMICAL AND RADIOCHEMICAL QUALITY OF TREATEO EFFLUENTS I N  1976b 

M5 x lo4 a l m l  

l l x l o 4 Y c L M  

96 x 10-9 -1DI 

221 x lo4 ucu.r 
37 x 104 vcrhr 

47 x 10-9 mI.1 

27 x lo4 alml 

2.7 && 

0 
220 
Q. 1 
(0.a 

Q 
J 
24 
0.007 . 

8.004 
427 

0. ou 
8.W 
0.68 
6 

4.001 
U 

9.001 
3.5 
6.7 

Q.02 

l65 
7s 
Q. 001 

595 
l260 
ll. 0 
0.- 

u1 
79 

190 
0.216 
0.480 

4 s 9  
0.5M 
0.u 

44 

mo 
0.2s 
8 
0. a40 

m.5 
l l .6 
22.6 

2000 
S4m 

0.- 

63 
570 
2.6 
0.001 
21 
44 

b4 
0.04 
0.11 

woo 
0.16 
0.Q 
4.5 

Y - 4.04 
1 

Q.005 
90 - 
1.2 

U O  

as20 
Q. oa 

0 
l l W  

6.0 

0.001 
e 
27 
4 
0.001 

Q.W 
254l 

O.Ol7 - 
4.4 
4 

4.a 

a 
4.001 
Y 
7.2 

4.02 
420 
1998 

e 0 . a  

22lo 
Ss50 
191.0 
0.041 

U 
214 
US 

0.0s 
0.55 

l3.W 
0.276 - 
us 
204 

0.252 

5 
0. W 

9n 
Ls.0 
l6.U 

zow 
WY 

0.175 

470 
wo 

40 
4.003 

u 
lo9 
96 

0.ou 
0.0s  

5nbo 
0.09 - 

1s 
Y 
0.02 

1 
Q. 001 

420 - 
0.6 

lQ0 
urn 
a 0 4  

a )  See S.ection 4.1.3 for explanation. 
b, See Appendix H, pages H-28, 29, and 103,for 1978 data. 

' 
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The Plutonlum Processing F a c l l l t y  Plant will be recelvlng smaller quan t i t i e s  of waste as research 
operations a re  moved t o  t'he new Plutonlum Processlng F a c l l l t y  during the next two years. After t h a t  
I t  is an t ic ipa ted  t h a t  o ther  research programs Will continue t o  generate wastes f o r  treatment but the 
p lan t  w i l l  only need t o  be operated in tennl t ten t ly .  

The Central Waste Treatment Plant will i n l t l d l l y  receive s l i g h t l y  l a r g e r  quan t l t l e s  of waste 
a s  operatlons a t  the New Plutonlun Processing f a c i l i t y  g e t  underway. However, major improvements t o  
the Central P lan t  a r e  now being planned. The first phase improvements, funded In  FY 1978, Include 
replacing the present old lndus t r la l  waste co l l ec t ion  l l n e  w i t h  6,000 m (20,000 f t )  of new doubly 
encased l i n e  Including automatlc leak monitoring. The second phase, planned f o r  FY 1981 fundlng, will 
Include upgrading o f  the treatment plant t o  Include new f l l t r a t l o n ,  Ion exchange, and other processes 
t o  improve the qual i ty  of the e f f luen t  a s  regards both radlochemlcal and chemical quali ty.  A proposal 
f o r  FY 1982 funding would cons t ruc t  s o l a r  ponds f o r  t o t a l  evaporation of the f i n a l  t r ea t ed  e f f luen t  SO 

t h a t  no l i qu id  w i l l  be released t o  Nortandad Canyon. About 50 Cilyear of 3H would be evaporated w i t h  
the water and a l l  o the r  r ad ioac t lv l ty  would end up on residue h l c h  will be handled a s  so l ld  waste. 
S imi la r  improvements a r e  being planned for both plants. 

Thus  I t  i s  expected t h a t  re lease  of e f f luen t s  w l l l  continue a t  about present levels f o r  another 
4 t o  6 years,  a f t e r  which time there Will be no further dl'scharge. - A l l  wastes will then be reduced 
t o  so l id  form f o r  handling according to  so l ld  waste procedures. 

With these improvements taken a s  assunptions I t  can be projected t h a t  additional rad loac t lv l ty  
released t o  Mortandad Canyon (from the Central Waste Treatment Plant)  may Include another 75 mC1 of 
plutonium, 1200 mCi of cesium, and 30 rnCi of strontlum based on the 1976 releases. 

O f  the t e n  major sanl ta ry  sewage treatment f a c l l l t i e s ,  one prac t ices  t o t a l  water reuse (the 
Main Technical Ares plant) ,  several  have not discharged contlnuously during t h e  perlod Ju ly  1975 
t o  December 1976 (Ancho West, P a j a r i t o  Site, and the Reactor Development Site p lan ts ) ,  and one 
began operation during t h a t  period (WA-Slte plant). A l l  of these f a c l l l t i e s  a r e  operated under 
the provisions of the NPDES system. Analytical determinations & e f f luen t  samples a r e  shown i n  
Table 4.1.1-4 f o r  the most recent complete reportlng perlod. A t  the present time the EPA intends 
t o  consolidate the ex i s t ing  s a n l t a y  sewage treatment p lan t  NPDES pennlts wi th  a pennit issued 
f o r  the operation of lndus t r la l  waste discharges. These t r e a t e d  san i ta ry  waste discharges can 
be expected t o  continue a t  about current levels for the forseeable future. 

Effluent Impact on Canyons 

studies on the chemical and radlochemlcal qua l i ty  of water and sediments. The studies Include those 
conducted f o r  monitoring purposes a s  well a s  speclal  inves t lga t ions  regarding the behavior of low- 
level contaminants i n  the environment. Related ecological s tud les  i n  the canyons a r e  descrlbed In  
Section 4.1.5. The canyons will contlnue t o  recelve low l e v e l s  of contamination. These l eve l s  o f  
contamination a r e  not de le te r ious  t o  health. No further operatlons a r e  expected t o  add s lgn l f i can t ly  
t o  such low level but  still measurable mounts  of radioactlvlty.  The canyons, within the con t ro l l ed  

The t h r e e  canyon areas In to  which wastes have been discharged a r e  t h e  subjects of continuing 

areas  of LASL, will continue t o  be used as 1' radionuclides and their in t e r r e l a t ionsh ips  
study areas  t o  provide knowledge about low levels of 
t o  vegetation and animals In the local .ecosystems. 
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TABLE 4.1.1-4 

LASL TECHNICAL AREA S W E  TREATMENT PLANT EFFLUENT LIHITATIONS 
(NPOES) AND MTA~ 

Technical Area 03 
NPDES P e d e  utb 
1976 Datac 

Technical Area 09 
?DES P e p  U t  
1976 Data 

Technical A r e a  16 
NPDES.Perpt U t  
1976 Data 

Technical Area 18 
NPDES P e v t  U t  
1976 Data 

Technical A r e a  2 1  
NPDES P e p  U t  
1976 Data 

Technical A r e a  41 
NPDES P e r p t  L h i t  
1976 Data 

Technical Area 46 
NPDES Perait  u t  
1976 Datac 

' Technical Area 48 
NPDES Permit Limit 
1976 DataC 

Technical Area 53 
NPDES P e p  U t  
1976 Data 

30-day F l w  

0.90 2.25 
0.284 0.774 

Avs (msd) l!sd!E& 

0.001 . 0.0025 
0.0025 0.0035 

0.10 0.25 
0.0056 0.0092 

. .  

0.002 0.005 . 
0.0040 0.0071 

0.017 
0.0056 

0.009 
0.0014 

0.005 
0.0037 

0.0033 
0.0008 

0.009 
0.026 

0.0425 
0.0073 

0.225 
0.0063 

0.0125 
0.0077 

0.00825 
0.00100 

0.0225 
0.0298 

30 
2 

30 
9 

30 
59 

30 
66 

30 
14 

30 
5 

30 
3 

30 
65 

30-Day 
Total 

SuOpafAded 
Sollde 
Aw (a/ L) 

30 
19 

30 
1 

30 
5 

30 
36 

30 
27 

30 
2 

30 
2 

30 
1 

30 
90 

k i i o n a l  Pollutant Diecharge Eliminaeian Symtr  

bThe above 9 plants are all oparatiug d a r  Interim UPDES P e d t  LImltB.  

Avg data are-averages wer 1 2  w n t b  (12/1/75 - ll/30/76) of 30-day r m r a p e  taportad t o  EPA m t h l y .  
Max data are individual maxima fo r  the Waul 12 month Period. 

'For 376 data ,  refer to  Appendix H, p-8 8-39. 106, and 107. 

C 
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0 
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The canyons include Pueblo, 10s Almos, and Mortandad, and areshown i n  Figure 4.1.1-2. Pueblo 
Canyon received untreated radioactive wastes between 1944 and 1951, and treated radioactive eff luents 
between 1951 and 1964. Lor Alamos Canyon has received treated eff luents since 1952 and discharges 
w i l l  probably continue u n t i l  about 1980. Mortandad .Canyon has received treated radioactive eff luents 
since 1963 and discharges w i l l  continue u n t i l  about 1980 when it i s  anticipated that some type of 
evaporation technology w i l l  eliminate l i q u i d  eff luents fran the Central Waste Treatment Plant. Figure 
4.1.1-2 indicates the location o f  former and current major discharge points as well as the various 
sampling locations and tes t  holes u t i l i z e d  to  develop information on the env i romnta l  conditions. 

I n  the two canyon areas presently receiving treated eff luents (Upper Los Alamos and Mortandad) 
the basic conditions are similar. Under typical dry conditions, the ef f luent  stream flaws on the 
surface f o r  distances of about 0.3 t o  0.5 km (0.2 t o  0.3 m i )  before i n f i l t r a t i n g  in to  the channel 
alluvium. During periods of precipi,tation runoff o r  snou melt t h i s  distance may be extended. In 
Los Alamos Canyon and i t s  t r fbu tary  Pueblo Canyon, heavy prec ip i ta t ion may resul t  i n  f l a w  a l l  the 
way t o  the Rio Grande about four times a yeqr. A l l  f l o w  i n  Mortandad Canyon since a t  least 1960 has 
i n f i l t r a t e d  in to  the alluvium before reaching the DOE boundary some 5 km (3 mi) downstream frh 'the 
discharge point. 

water bodies. The majori ty o f  the rad ioact iv i ty  i s  adsorbed onto the sediments. The adsorption, 
coupled with d f l u t i o n  by natural runoff, resul ts  i n  very l a w  concentrations o f  rad ioact iv i ty  i n  the 
water contained wi th ln  the alluvium, only fract ions o f  a percent o f  concentration guides applicable t o  
drinking water. Water i n  these canyons i s  not used f o r  industr ial o r  domestic supply. As the water 
moves downstream, i n  the form of surface f l o w  and as groundwater i n  the alluviun, concentrations 
decrease. 

The adsorption o f  the radionuclides results i n  a buildup on the sediments near the dlscharye 
point. However, transport of the sediments by snornnelt and srnmer stonn runoff events tends t o  
red is t r lbute the sediments and adsorbed radionuclides over a wider area. The highest concentration of 
radionuclides i s  associated with s l l t -  and clay-sized par t ic les i n  the sediments. Hewever, these 
sma l l  par t ic les make up less than 10% of the mass of th'e alluvium. Therefore, most of the rad ioact iv i ty  
i s  associated wi th  the larger-sized sediment particles. The larger part icles are transported as bed 
load that moves more slanly than the suspended material and travels shorter distances downstream with 
each runoff event. The amount o f  material moved wi th  each runoff event varies greatly, depending on 
the f l o w  rate, the volume o f  runoff, the location wi th in  the canyon, and other factors. This transport 
process produces an i r regular  variat ion i n  radionuclide concentrations i n  the sediments wi th in  the 
various canyons and i s  responsible f o r  some o f f s i t e  transport o f  rad ioact iv i ty  i n  the case o f  Pueblo 
and Los Alamos Canyons. This phenanenon i s  i l l u s t r a t e d  i n  Tables 4.1.1-7, 4.1.1-12, and 4.1.1-21. 

- .. 

The eff luents and natural runoff i n f i l t r a t e  i n t o  the alluvium, recharging the shallow perched 

I' 
I 
I' 
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Information on these processes and envlronmental qual l ty  measurements has been gathered over 
many years. Infonnal studles of radlonuclldes I n  Pueblo and Lot Alamos Canyons were conducted I n  
the ig4o~.~'~*~-~ Studles were made on the hydrology and chemlcal and radlochemlcal qual l ty 
of water I n  the canyons by the U.S. Geological Survey between 1963 and 1969. 
LASL-conducted envl ronmental surveil lance programs and speclal studles have contributed other 
data. 4-23 through 4-35 Various studles have demonstrated that stonn runoff I s  an operative 
mechanlsm I n  transport o f  radlonuclldes I n  the canyons. 

Information on the types and quantlt les of radloactlvl ty released t o  the three canyon areas has 
been compiled from estlmates and o f f i c i a l  records. During the early years elther no records or very 
l imi ted Infonnatlon was kept on quantltles o f  releases. Thus, many o f  the values used f o r  early 
perlods are only estimates. 4-23 I n  more recent years lncreaslngly detailed Information has been 
recorded. However, a l l  to ta ls  must be consldered estimates h e n  they Include ear l ier  perlods. 

The followlng sectlons provlde br ie f  sunmarles of the patterns of water movement, h ls tor lca l  and 
present chemlcal and radiochemical qual l ty conditions, estimated lnventorles of radloactlvlty, and 
lnfonnatlon on transport processes for each of the three canyon systems. These smmrles are based on 
relevant Infonnatlon from the previously c l ted references as well as some unpublished data. For more 
recent data see the Envl romnta l  Survelllance Report f o r  1978, Appendix H, pages H-18 through H=24, 
H-32 through H-34, H-93 through H-95, and H-99 through H-101. 

During 1978, extenslve addltlonal f l e l d  sampling and measurments wcre completed I n  Acld-Pueblo 
and Lower Los Alamos Canyon under ausplces of the DOE Fonnerly Ut i l ized SItes Remedlal Action Program 
(FUSRAP). The radiological resurvey results and lnterpretatlon w t l l  be publlshed by DOE I n  a detailed 
report. 

4-10 through 4-19 

4-20 t h w g h  4-29 

Pueblo Canyon 

because of treated sewage eff luent released from two community sanltary treatment plants. Thts f l a w  
does not reach the confluence wlth'Los Alanos Canyon except durlng runoff fran srnmer showers or 
substantial snow melt. The eff luent I n f i l t r a tes  In to  the stream channel and recharges water perched 
i n  the alluvlum above the t u f f  and a small body of uater perched I n  the Puye fonnatlon near the mld- 
reach o f  the canyon. The eff luent I n  the l w e r  reach of the canyon recharges an aquifer I n  the basalt 
that discharges I n  Los Almos Canyon below the confluence wlth Pueblo Canyon. 

as Acld Canyon stsr t lng I n  1944. The discharge point was about 650 m (2100 ft) from the confluence 
with Pueblo. The concentrations o f  chemlcals and radlocheralcals were higher I n  the water I n  Acld 
Canyon during the period of  dlschaqe o f  untreated (1944-1951) and treated (19514964) effluents. The 
concentratfons generally decreased I n  Pueblo Canyon because of d l lu t lon  by the sanltary sewage plant 
effluents. 

Stream f l o w  I n  the upper and lower reaches of Pueblo Canyon (see Figure 4.1.1-2) I s  now perennial 

The laboratory lndustr lal effluents were released In to  a small t r ibutary  o f  Pueblo Canyon known 
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The chemical qual i ty o f  water i n  Pueblo Canyon has been influenced largely by effluents frm the 
three sanitary treatment plants (the two currently operated County plants: Pueblo, started I n  the 
mid-40s, and Bayo, started i n  1963; and the Central Plant operated from the la te  40's un t i l  1966). 
The volume of Industr ial effluents released in to  the canyon was small compared t o  the sanitary 
e f  f l  uents. 

The surface and shallow ground water i n  the alluvlun contained some high concentratlons of 
f luoride and nitrates during the operation of the industr ial treatment plant from 1954 t o  1964 (see 
Table 4.1.1-5). Since 1964 the f luoride and n i t ra te  levels have generally declined. Chlorides have 
increased, possibly because o f  leachlng and runoff from sa l t  used f o r  deleing o f  the streets I n  the 
community. The radioactive substances released In to Acld Canyon with the untraated effluents (1945 t o  
1951) included an estimaied 3.8 C i  of tritium, 0.15 C1 o f  239Pu, <0.001 C i  o f  "Sr, and O.O& C i  
o f  'OS,. Radioactive materials released from the Industrial waste treatment plants (1951-1964) 

23SU include an estimated 14.8 C i  of tritium, 0.027 C i  of 239Pu, <0.01 C1 o f  "Sr, <0.001 C1 o f  , 
.and 0.067 C i  o f  unidentif ied alpha w t l v l t y .  Other minor mounts of radionuclldes my have been 
released with the effluents. The estimated to ta l  amount o f  plutonlun released In to  Acld and Pueblo 
Canyons i s  about 0.17 Ci .  

Early studies detected plutonium I n  the surface f l o w  o f  Pueblo Canyon$-g Monitorlng data from 
Pueblo Canyon is summarized f o r  periods 1958-1964, 1970, and 1976 I n  Table 4.1.1-6. There was l i t t l e  
i f  any detectable plutonium i n  surface or shallow groundwater I n  Pueblo Canyon after 1964. However, 
surface water I n  Acid Canyon s t i l l  contalns measurable plutonium (1976 data ranged from (0.05 t o  
1.9 pCile) lndkat ing  some redissolution o f  plutonium prwlously adsorbed on sediments i n  the canyon. 

Analysis f o r  plutonlum on Sediments were not routinely made before 1970. Gross-alpha ac t iv i t y  
on sediments i n  Acld Canyon ranged from 34 t o  2900 pCi/g betwcen 1954 and 1961. Detailed studles 
o f  plutonium and cesium on sediments have been conducted I n  connection n l t h  transport and ecological 
research. 4-25s 4-26 Table 4.1.1-7 shows some of the data from these studies f o r  plutonlum and 
cesium concentrations a t  various distances down the canyon, and depth distr ibutions f o r  plutonium. 
The distances t o  the 640 m (2100 ft) stat ion are i n  Acid Canyon, the balance extends down t o  the ' 
junction with Los Alamos Canyon. 

i n  the spring of 1975, the v o l w  o f  water, suspended sediments, and plutonium concentrations were 
3 measured a t  the mouth of Pueblo Canyon. The volume of water passing the stat lon was about 3,400 m 

5 (9.0 x 10 gal) from Apri l  19 through 25. The water carrled a b ~ t . 1 ~ 7 0 0  kg (3,748 lb)  Of Suspended 
sediments. The amount of plutonlun carrled i n  solution was 1.4 &I. Thls runoff combined with that 
from Los Alamos Canyon. 

was estimated from sediment plutonium data and I s  presented I n  Table 4.1.1-8. Calculations based 
on 1970 samples Indicated that about i8. l  mC1 taaalned I n  the 10.3 km (6.4 m i )  sectlon o f  strean 

Some detailed studies have attempted t o  deflne transport by runoff. During the snownelt runoff 

An inventory and re la t i ve  d is t r ibut ion of plutonium I n  four segments o f  Acid-Pueblo Canyon 
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TABLE 4.1.1-5 

RANGE OF SELECTED CHEMICAL CONSTITUENTS I N  SURFACE AND 
SHALLOW GROUND WATER I N  ALLUVIUCI I N  PUEBLO CANYON 

( a l l  un i ts  mg/d 

1954-1 964a 1970 1976 1978b 
Chlorides 13 - 47 . 22 - 44 5 - 65 19 - 40 
F1 our1 des 0.8 - 3.3 1.0 - 1.4 0.4 - 1.0 0.3 - 0.9 
N I  trates 2 - 153 40 - 61 5.7 - 69 <2 - 26 
Total Dissolved Solids 190 - 542 341 - 402 273 - 442 184 - 482 

aPeriod o f  release o f  Industr ial effluents. 
bSee Appendix H, pages H-93 through 95 for detalled 1978 data. 

TABLE 4.1.1-6 
RANGE OF RADIOACTIVITY CONCENTRATIONS I N  SURFACE AND SHALLW GROUND WATER 

I N  ALLUVIUM OF PUEBLO CANYON 

Unl t s  
Gross a pCI/g 
Gross B pCl/r 

- 

137cs PCI /I 
239Pu PCf/k 
905 r P C l D  
3H - pci/e 
Total U vg/ L 

1958-1 964 - - - 
~0.5-11 

- 

1978a 1970 
e l  -4 0.1-12 0.1-15 
4-25 8.1-35 3.3-25 - c8.0 c40 

e0 .05 c0. 05 c0.04 - 43-7 .4  e2 

- 1976 - - 

400011 5,000 1000-8000 900-19.000 
~0.4-4.0 0.1-50 ~0.4-1.5 

aSee Appendlx HI pages H-93 through H-95, f o r  detailed 1978 data. 

I '  



Distance from 
Waste Out fa l l  

-100 mc 
0 
20 m 
40 m 
80 m 
160 m 
320 m 
640 m 
2.56 hid 

5.12 km 
10.2 km 
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TABLE 4.1.1-7 

RADIONUCLIDE CONCENTRATIONS ON SEDIMENTS I N  ACID-PUEBLO CANYON I N  1973a 

. .  
Total Plutonirn Concentration (pCl/g) 

Depth (an) 
0-2.5 - 2.5-7.5 7.5-12.5 Rema i nderb. 

0.122 - 0.137 
16.6 8.52 
16.8 
5.78 8.72 . 11.4 28.7 

8.61 10.1 -- 20.4 
8.28 7.92 10.8 12.3. 

6.21 6.60 21.1 * 505 

7.86 12.4 10.4 19.1 
36.3 369 2250 
1.39 . -- 0.617 1.65 
0.401 0.518 0.435 

3 7 ~ s  Concentration 
( pc I /g 1 

0.36 
0.02 
1.5 . 
0.74 

1.1 
1.5 
1.1 
0.31 

14 

0.20 
0.33 

aSee Appendix H, pages H-100 and 101, f o r  1978 data. 
bThe depth o f  the remainder section varled from 12.5 t o  30 cm maxlmm. 
CNegative distances represent background locations upstream f r o m  the waste outfal ls. 

'Extensive additional resampllng i n  this par t  of the channel completed I n  1978 as par t  o f  the NSRAP 
program showed no sediment concentratlons greater than 3.3 pCl/g. 

TABLE 4.1.1-8 

ACID-PUEBLO CANYON PLUTONIUM INVENTORY AND DISTRIBUTION 

Meters Downstream 

Waste-Outfall 
from 

0-480 

480- 2 , 600 

2 , 600- 6 , 800 

6 ,800- 1 0,280 

Total 

Total 
Pu(mC1) . .  Tota 1 

Pu(mC1) 
X Total Oct. 1972 Feb. 1970. - 

4.6 25 2.4 

8.7 48 4.3 

2.3 13 2.3 

2.5 14 2.6 

18.1 100 11.6 

% Total 

21 

37 

20 

22 

100 
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channel downstream from the fonner waste-outfall t o  the confluence w i th  Los Alamos Canyon. This value 
represented about 11% of  the estimated input o f  170 mCi from 1943 t o  1964. I n  1972, the  calculated 
inventory was 11.6 mCi f o r  the same sections o f  stream channel. The di f ference between the 1970 and 
1972 inventories indicates an annual loss from t h i s  stream section o f  a b w t  2.2 nWyear ,  or roughly 
13% of the inventory per year. The loss appears t o  have been largely  f r a n  the upper reaches .of 
the canyon, where the stream channel i s  narrow, precipitous, and eas i ly  scoured. The inventory o f  
plutonium attached t o  sediment pa r t i c l es  i n  the lower sections, 2.6 t o  10.3 km (1.6 t o  6.4 mi ) ,  i s  
apparently a t  steady-state, w i th  annual gains equaling losses. 

The 137Cs sediment inventory f o r  Acid-Pueblo Canyon was approximately 4.1 mCi i n  1972 o f  
which a b w t  3.1 mCf i s  a t t r i bu tab le  t o  world-wide f a l l o u t  background based on average p r e w t f p l l  
concentrations o f  0.38 pCi/g. Few sediment samples from t h f s  canyon contained abovebackground levels 
o f  137Cs. Thus, the amount o f  137Cs released t o  the canyon was e i the r  small or  i t  has since been 
transported downstream by stonn runoff. 

Upper Los Alamos Canyon 
The Los Alamos Canyon drainage area extends t o  the flanks and crest  of Sierra de 10s Valles 

and enters the Rio Grande t o  the east. Major t r i bu ta r les  are Guaje, Pueblo, and DP Canyons (see 
Figure 4.1.1-2). I n  the upper reach o f  t he  canyon, west o f  the DM'bounday on the f lanks o f  the 
mountains, perennial surface flow occurs. Surface f l o w  across the plateau within the DOE reservation 
i s ' i n tenn i t t en t .  There js some minor release o f  sanitary and cooling tower ef f luents  from two technl- 
cal  areas i n  the canyon. Larger quant i t ies o f  t reated s a n l t a y  and Indust r ia l  waste are released 
i n t o  a t r ibutary ,  known as DP Canyon, nor th  of Los Alanos Canyon. Only w i th  major snorrmelt or sumner 
showers does surface runof f  reach the Rio Grande. The ef f luents  and runoff  frm prec ip i ta t ion recharge 
a small body o f  shallow groundwater i n  the alluvium. As the water i n  the alluvium moves damgradient 
part i s  l o s t  t o  evaporation and i n f i l t r a t i o n  i n t o  the underlying volcanic rocks o r  sediments. 

Three nuclear reactors have been operated a t  (hega S i t e  i n  Los Alamos Canyon: the Water Boiler, 
Clementine, and the Omega West Reactor (OUR). No contamination i s  known t o  have been released from 
Clementine (1948-1952). The main contamination release fran the Water Bo i l e r  (1945-1974) was the 
dumping of  once-through cooling water (3 gpm) l n t o ' t h e  canyon stream bed. This i r rad iated water 
contained a barely detectable amount of ac t i v i t y ,  predaninantly 15-h 24Na. Between 1956 and 1963,' 
radioact lve ef f luents  from the OUR process water system were dumped i n t o  the stream bed a t  a maxmim 
rate o f  about 15 curies/yr. The pr inc ipa l  a c t i v i t y  was 15-h 24Na, but small amounts o f  51Cr (28d), 
65Zn (244d), and 124Sb (60d) were also released. From 1963 t o  1968, t h e  radloact ive l i q u i d  
ef f luents  were allowed t o  decay i n  hold-up tanks and were d i l u ted  t o  enviromental ly acceptable 
leve ls  before being dumped i n  the stream bed. Since 1968, the  OWR l i q u i d  ef f luents  have been 
transported t o  TA-50 for disposal. There 1s no record of any release of 239Pu or t r i t f u n  from 
operations a t  Omega Site. 

- 
.. 
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The t r ibu tary  DP Canyon drains only a small area and surface f l o w  i n  i t  i s  intermittent, consisting 
mainly of the treated indust r ia l  and sanitary effluents, with occasional runoff from precipitat ion. 
I n  1952 a treatment plant was constructed to  handle l i q u i d  wastes fm the technical area on the mesa 
between DP and Los Alamos Canyons. Treated effluents from t h i s  plant and a sanitary sewage treatment 
plant are released i n t o  DP Canyon. The effluents i n f i l t r a t e  i n t o  the a l luv iun of DP.Canyon, which i n  
turn adds recharge to  water i n  the alluvium o f  Los Alamos Canyon. 

The chemical qua l i t y  of water i n  the shallow a l l u v i a l  aquifer i n  upper Los Alamos Canyon has 
shown a s l i g h t  decrease i n  fluorides and an increase i n  n i t ra tes from 1966 to  1976 (see Table 4.1.1- 
9). Chloride and TDS have remained nearly constant. The qual i ty  o f  the eff luents released from the 
waste treatment plant dominate. the qual i ty  i n  the shallow aquifer i n  Los 'Alamos Canyon. 

The estimated inventory of radioactive materials released to  DP Canyon from 1952 through 1975 are 
shown i n  Table 4.1.1-10. (See Table 4.1.1-3 for.1976 releases.) Enviromental samples o f  water from 
surface flow and the shallow a l l u v i a l  aquifer show that  concentrations vary from year-to-year because 
of d i f fer ing amounts of storm runoff which d i l u t e  the indust r ia l  e f f luents  i n  the aquifer. Radionuclides 
i n  water from Los Alamos Canyon above the junction wi th  DP Canyon were near background levels; below 
the junction the concentrations show the e f fec t  of eff luepts from DP Canyon. The radionuclide concentrations 
i n  the shallow aquifer decrease downgradient i n  the canyon as the radionuclides are adsorbed on sediments 
of the alluvium. Table 4.1.1-11 shows ranges of values observed during the l a s t  decade. Detailed 
studies of plutonium and cesium on sediments have been conducted i n  connectlon wi th  transport and 
ecol og lca 1 research. 4-25B 4-26 Table 4.1.1-12 shows saw of the data from these studies for plutonium 
and cesium concentrations a t  various distances dorm the canyon, and depth d is t r ibu t ion  f o r  plutonium. 
The distances t o  the 1.28 km (0.8 mi) s ta t ion are i n  DP Canyon, the balance extends down Los Alamos 
Canyon to  near the junction wi th  Pueblo Canyon. 

I n  1967 a study was made t o  determine runoff volume, suspended sediment load, and amount of 
rad ioact iv i ty  carr ied out o f  DP Canyon by s t o m  runoff. 4-27 Precipitat ion i n  the drainage area during 
the sumner resulted i n  23 runoff events that  carr ied out about 88 x lo3 kg (194 x lo3 l b )  of suspended 
sediments i n  36.8 x 10 m (9.7 x 10 gal) o f  water. About 74 r C i  o f  gross-alpha emitters and about 
40 x 10 uCi o f  gross-beta emitters were carried out o f  the canyon i n  solution. About 31 x l o3  r C i  of 
"Sr as w e l l  as traces o f  239Pu and 241Am were carr ied i n  solution. The suspended sediments carr ied 
about 70 U C i  o f  gross-alpha and 11.3 x lo3 U C i  o f  gross-beta emitters i n t o  Los A l m s  Canyon. 

confluence wi th  DP Canyon t o  the confluence wi th  Pueblo were measured during the spring runoff of 
1973. 
confluence wi th  Pueblo Canyon. It carried about 210 x lo3 kg (463 x lo3 l b )  o f  suspended sediments 
and 2.880 x l o3  kg (6349 x lo3 l b )  o f  bedload sediments out o f  the reach o f  Los Alamos canyon below 
OP. About 10 uCi o f  plutonium was carried i n  solution, 270 r C i  with the suspended sediments, and 550 r C i  
w i th  the*bedload sediments. Sane o f  t h i s  probably reached the Rio Grande and the remainder was 
deposited i n  bed sediments i n  lower Los Alamos Canyon below the junction wi th  Pueblo Canyon. 

Estimated inventories o f  plutoniun on sediments i n  two sections o f  DP-Los AlamOS Canyon are 
presented i n  Table 4.1.1-13, The plutoniun inventories i n  May and August 1968 ref lect  the storm 
runof f  transport phenomenon. The inventory i n  May shows the buildup o f  plutonium during the f a l l -  

. 3 3  6 
3 

The volume o f  water, suspended sediment, and bedload transport out of Los Alamos Canyon frola the 

3 3  During 62 days about 425 x 10 IP (112 x lo6 gal )  o f  runoff flowed i n  Los Alamos Canyon a t  the 

- 
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I 
TABLE 4.1.1-9 I :_ 

I 
I !. 

I 

RANGE OF SELECTED CHEHICAL CONSTITUENTS IN SHALLOW GROUND YATER IN 
THE ALLWIOM OF UPPER'LOS ALAHOS CANYON 

Chlorides 
' 1966 m 

(all units in mg/&) 

eO.1 - 16 
1.8 - 40 

257 - 660 

eo.1 - 8.0 

1.8 - 40 
208 - 512 

Fluorides 

NI trates 

~otal Dissolved Solids 

0.3 - 2.4 
-0.4 - 108 
224 - 582 

aSee Appendix H, pages H-93 through 95 for detailed 1978 data. 

TABLE 4.1.1-10 

INVENTORY OF RADIOWCLIDES RELEASED INTO DP-LOS A W S  CANYON . 
1951-1977a 

Radionuclide 
241h 

j7CS 

23Pu 

239Pu 

'9~r 

3H 

89-905, 

9O~r 
235u 

Unidentified Alpha 

. Unidentified Betcl-GaaW 

b Amount 
Jcuries) 

0.001 

0.018 

36.03 

0.001 

0.032 

eo. 001 

0.041 

0.006 

eo. 001 

0.015 

0.551 

'See Appendix H, page H-103 for 1978 data. . .  . 
bCorrected for decay through December 1977. 

. . - . .. 
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TABLE 4.1.1-11 
RANGE OF RADIOACTIVITY CONCENTRATIONS I N  SHALLOW GROUND HATER I N  

ALLUVIUM OF DP-LOS ALAmlS CANYON 
. 

( a l l  un i ts  i n  pCi/& except as noted) 

1968 
Gross a e1 - 11 
Gross 6 10 - 103 
137cs e240 

- 

238Pu ~0 .05  - 0.11 
239Pu ~0.05 - 0.15 . 
9 0 ~ r  - 
3H ~50,000 - 180mOO0 
Total U ~ 0 . 4  - 2.4 pg/k 

1972 
4 - 9 
2 - 239 
<350 

- 

e0.05 - 0.46 
~ 0 . 0 5  - 0.55 - 
e1000 - 259,000 
e0.4 - 5.5 Ug/& 

1976 . - 
0.2 - 8.0 
8.9 - 440 

4 6  
~0.05 - 0.38 
~0.05 - 0.16 

e1 - 56 
2000 - 43,200 
~0 .4  - 4.9 Vg/E 

- 1978’ 
2.2 - 6.6 
’ 9 - 222 

4 - 4 0  
eo. 14 
~0 .04  - 0.26 

1 - 111 
1000 - 21,000 
0.4 - 4.2 pg/k 

aSee Appendix H, pages H-93 through 95, f o r  detailed 1978 data. 

TABLE 4.1.1-12 
RADIONUCLIDE CONCENTRATIONS 04 SEDIMENTS I N  DP-LOS ALAWS CANYON I N  1973c 

Total Plutonlun Concentratlon (pCi/g) 
, Depth (d 

Distance from ’37~s Concentration 
Waste Outfall - 0-2.5 2.57.5 7.5-1 2.5 Rema 1 ndera (DCl/a) 

-100 mb 

0 

20 m 

40 m 

80 m 

160 m 

320 m 

640 m 

1.28 km 

2.56 km 

5.12 km 

0.036 

957 

24.8 

18.2 

- 
0.332 

0.196 

0.344 

0.864 

0.183 

0.599 

0.036 

1640 

16.4 

- 
10.4 

2.25 

0.252 

0.481 

0.878’ 

0.0904 

0.186 

0.044 0.051 

2.63 

11.4 

1.87 

0.369 

0.225 

0.445 

0.644 

0.114 

0.488 

0.831 

0.328 

2.34 

1.78 

aThe depth o f  the remainder section varied fran 12.5 to 30 an maxilam. 
bNegative distances ‘represent background locations upstream from the water OUtfallS. 
‘See Appendix H, pages H-100 and 101, f o r  1978 data. 

0.31 

1700 

1 90 

5.9 

49 

24 

15 

51 

13 

3.6 

1.6 
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TABLE 4.1.1-13 

LOS A W S  CANYON PLUTONIUM INVENTORY AND DISTRIBUTION 

x Meters Downstream Pu(mC1) Pu (Mi ) hr(mCi ) wa1) 
from x Au9 % Feb % Oct 
Was te-Outfal 1 - - - - - -  1968 May Total 1968 Total 1970 Total 1972 Total 

0-1.800 3.9 78 0.4 27 4.6 81 3.2 86 

1.1 22 1.1 73 1.1 19 0.5 14 -------- 1.800-6.600 

Total 5.0 100 1.5 100 5.7 100 3.7 100 
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winter-spring months, and the August inventory represents the residual a f t e r  the sumner r a i n f a l l  
season. The plutonium losses from the section o f  Los Alamos Canyon from the confluence wi th  OP Canyon 
t o  the DOE boundary apparently equaled gaik , .  slnce the inventory remained re la t i ve ly  constant. The 
inventory estimate i n  February 1970 was 5.8 mCi,  which represented about 20% o f  the cumulative 28.4 
m C i  released to  the canyon a t  that  time. About -12% (3.7 mCi) o f  the cumulative 31.7 mCi input remained 
i n  October 1972. The inventory estimates f o r  a l l  three years indicated that year-to-year losses 
approximately equal gains, even though one year's losses may occur wi th in  a short time period. The 
net loss of plutonium from May.1968 t o  February 1970 was about 1.25 mCi/year, based on inventory and 
current release from the plant. The net loss fram February 1970 t o  October 1972 was 1.8 mCi/year 
which was based on inventory and current releases. The average o f  the two re la t i ve  loss rates was 
about 1.5 mCi/m or  about 23% o f  the inventory i n  the sediments and releases during the year. A simple ' 

mathematical model predicts that  background levels (~0.01 pCi/g) would be achleved about 10 years 
after termination o f  effluent releases a t  current rates. The estimated inventory o f  137Cs on sediments 
i n  DP and Upper Los Alamos Canyons was about 154 mCi  i n  1972. About 84% was wi th in  1.8 Ian (1.1 mi) o f  
the ou t fa l l  i n  OP Canyon. 

Lower Los Alamos Canyon 
The stream flow i n  lower Los Alamos Canyon below the confluence with Pueblo i s  in tern i t tent .  

This reach of the canyon has received ef f luent  residuals transported out o f  both upper Los Alamos and 
Pueblo Canyons (see Figure 4.1.1-2). Three sediment sampling stations, located o f f - s i t e  i n  the lower 
reach of Los Alamos Canyon between the junction wi th  Pueblo Canyon and the Rio Grande, were sampled I n  
1970 and again i n  1976. The to ta l  Pu (238Pu and 239Pu) i n  1970 f o r  the three sample stations ranged 
from 0.37 t o  0.60 pCl/g wi th  an average o f  0.45 pCi/g.' I n  1976; the t o t a l  plutonlum a t  the same 
stations ranged from 0.088 t o  0.019 pCi/g with an average o f  0.14 pCl/g. The concentrations i n  1976 
ranged from about 2 t o  8 times regional leve ls  at t r ibutable t o  worldwide fa l lout .  4-46 About 160 mC1 
plutonium from Acid-Pueblo and 30 mCi plutoniun f ran OP-Los Alamos have l i k e l y  been transported in to  
or through t h i s  lower reach over the past 30 years. The inventory estimates and re la t i ve  d is t r ibu t ion  
of plutonium i n  lower Los Alamos Canyon i n  1968 and 1970 are presented i n  Table 4.1.1-14. It I s  
apparent tha t  l i t t l e  o f  the 190 mCi plutonium from the upper portions o f  Acid-Pueblo and DP-Los Alamos 
remains i n  the lower segment. The 1968 data r e f l e c t  surmer stom transport with 2.3 mCi present i n  
May decreased t o  about 1 mCi  i n  August. The inventory i n  February 1970 was 3.1 mCi. The estimated 
average annual plutonium loss due to sediment transport I n  t h i s  lower reach I s  about 53% per year 
based on the inventory data and input o f  about 2 mCl/yr from Pueblo and about 0.5 mCi /yr  from upper 
LOS Alamos Canyon. A simple mathematical model using these assumptions predicts background levels of 
~0.01 pCi/g would be reached about 10 years a f t e r  e f f luen t  release I s  terninated. The estimate o f  
137Cs on sediments I n  lower Los A l m s  Canyon frm the confluence o f  Pueblo and Lot Alamos Canyons to 
the Rio Grande i n  1972 was 10.2 mCi. . 
Canyon system, including lower Los Alamos Canyon, was about 168 mCi.  About 92% was I n  the upper Los 
Alamos Canyon, wi th  less than 3% i n  Acid-Pueblo Canyon, and about 6% i n  lower Lor Alamos Canyon. 

tectable l i m i t s  (0.01 pCi/g). 
bridge on the Rio Grande averaged 2.2 x l o 9  kg/yr (4.8 x l o 9  lblyear) during a recent 21 year period 
o f  record. The capacity f o r  d i l u t i o n  o f  rad ioact iv i ty  with sediments as i t  enters the Rio Grande i s  
large. 

The t o t a l  137Cs inventory f o r  the Acid-Pueblo-DP-Los Alamos 

Sediment samples from the Rio Grande have not contained concentrations o f  plutonium above de- 
This i s  not surprising considering tha t  sediment loads passing O t o w i  

. .  
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TABLE 4.1.1-14 

LOWER LOS A M O S  CANYON PLUTONIUM INVENTORY AND DISTRIBUTION 

Pu(mC1) Pu(mC1) Pu(mCi ) 

1968 
% Au9 % Feb 'x 

Tots 1 - 1970 - Total 
May - - Tota 1 - Segment (m) 1968 

0- 4.800 1.6 62 1.0 .98 2.0 65 

35 - 1.1 - .2 
7 

4.800-7.200 0.7 38 co. 02 

Total  2.3 100 1.0 100 3.1 100 
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Mortandad Canyon 
Mortandad Canyon heads on the Pajarito Plateau w i t h i n  the DOE reservation and I s  tr ibutary to the 

Rio Grande (see Figure 4.1.1-2). The Central Waste Treatment Plant releases effluent i n t o  this canyon. 
The plant began operation i n  1963. The stream i n  the upper reach of the canyon is perennial because of 
the release of these industrial effluents and cooling water. Storm runoff periodically adds to the 
flow. 

The flow from the effluents and intemlttent stonn runoff recharges a small body of water i n  the 
alluvium that  is perched on the Underlying tuff.  As the water In the alluvium moves eastward, steady 
losses to  evapotranspiration and minor losses in to  the tuff occur so that the water i n  the alluvium is 
limited and does not extend t o  the WE boundary. Studies of the geology and hydrology of the canyon 
were made before i t s  use as an effluent receiving area. 

observation holes i n  the alluvium. In general, the losses due to evapotranspiration and seepage into 
the underlying t u f f  are about equal to inflow fran effluents and storm runoff. Thus the aquifer remains 

3 3  about the same size, w i t h  about 20 x 10 m (14 acre-feet) of water In storage. The rate of movement 
of water i n  the alluvium and the hydrologic conductivity have been measured using tritium and chloride 
ion as  tracers (see Table 4.1.1-15). The total travel time fran the effluent outfall  to the eastern 

4-49 edge of the aquifer was about 390 days. 
The DOE boundary l i e s  about 5.1 Ian (3.1 mi) east  of the effluent outfall .  Since studies i n  the 

canyon began in 1960, there has been no surface flow i n  the canyon t h a t  has reached the boundary. Thus 
there has been no transport of radionuclides i n  stom runoff to the boundary. The volldne of runoff is 
low due t o  the small drainage area of the canyon. 
part of 'the canyon is highly penneable and able to retain a l l  runoff t h a t  has occurred for the past 17 
years. 

aquifer. The water has changed from sl ight ly  acid (pH '6.8) t o  alkaline (pH '8) because of the alkal ini ty  
of the effluents. 
with time (see Table 4.1.1-16). The largest  increase has been i n  nitrates. 

Table 4.1.1-17 compares the mass of chemicals released in to  the canyon from 1963 through 1974 w i t h  
the ions in solution i n  the aquifer i n  1962 and 1974. 
aquifer i s  about 1 t o  6% of the total  i n  the effluents released a f t e r  1962. 4-40 The loss of chemicals 
i s  the resul t  of uptake by vegetation, adsorption or precipitation of chemicals w i t h  a l luv iun  materials, 
or  losses with water into the underlying tuff.  

In addition t o  these studies, monitoring of mercury concentratlons i n  the Mortandad. Canyon stream 
channel and bank soils associated w i t h  the effluent has been init iated.  Samples were collected from a 
100 m (330 f t )  segment of the stream bed located 150 to 250 m (500 to 800 f t )  below the outfall and 
were analyzed fo r  mercury using a flameless atomlc absorption procedure. 4-41 In1 t i a l  results Indicate 
that  concentrations of mercury a re  present a t  levels well above the 12 f 9 ppb t h a t  were measured i n  
background samples (see Table 4.1.1-18). Although there is a high var iabi l i ty  i n  soi l  mercury concen- 
t ra t ions,  i t  appears that  t h i s  element may be concentrated preferentially i n  stream bank soils. 

4-37, 4-38 

A water balance for the canyon has been kept  since 1961 using data from gaging stations and 

In addition, the unsaturated alluvim i n  the lower 

The industrial effluents released into the canyon have altered the quality of water i n  the shallow 

Concentrations of many chemicals have increased since 1962, although not consistently 

The estimate of residuals i n  solution i n  the 

. I  

I .. 
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TABLE 4.1.1-15 

MORTANDAD CANYON RATES OF ALLUVIAL WATER MOVEMENT 
AND HYDRAULIC CONIXICTIVITY 

Canyon 
Location Type o f  Uni t  

Upper Coarse Sand 

Middle ST1 ty-Sand-Clay 

Lower Si1 ty-Sand-Clay . 

Vel oc l  ty o f  Tracers Hydraul IC Conductlvlty 
(m/day 1 (m/dau) 

18 

5 

2 

141 

50 

7.6 

TABLE 4.1.1-16 

RANGE OF SELECTED CHEMICAL CONCENTRATIONS I N  SURFACE AND SHALLOW GROUND WTER I N  
ALLUVIUM OF MORTANDAO CANYON 

( a l l  un i ts  i n  mg/r) 

1970 - 1 962a - 1965 - 
Chlorides 6 - 9  2 - 53 5 - 25 

F1 uori des (0.1 - 0.4 (0.1 - 2.7 (0.1 - 1.4 

N1 trates 0.9 - 9.2 2.6 - 127 13 - 576 

Total Dissolved Solids 143 - 610 232 - 645 234 - 1735 

1976 

5 - 31 

- 
(0.3 - 1.8 

48 - 202 

222 - 892 

- 1 97gb 

12 - 39 

0.3 - 2.6 

2 - 112 

462 - 1340 

aPrior t o  release o f  Indust r la l  effluents. 
bSee Appendix H. pages H-93 through 95, for detai led 1978 data. 
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Ca 1 c i  urn 

Magnesium 
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TABLE 4.1.1-17 

MASS INVENTORY OF CHEMICALS RELEASED AND I N  STORAGE 

Sodium 

Ca rbona t e  

B i  carbona t e  

C h l  or  i de 

Fluorlde 

Ni t ra te 

Total Dissolved Solids 

Kilograms x lo3 
Ffluents. TA-50 I n  Storaae 

974 1963- 1974 - - - 
35 

1.8 

174 

84 

153 

31 

1.3 

145 

642 

0.2 0.5 

.o% .1 

.6 3.6 

0 0 

1.8 4.8 

.1 .6 

. 01 .02 

.06 3.9 

6.4 14.9 

' TABLE 4.1.1-18 

MERCURY CONCENTRATIONS I N  WRTANDAD CANYON SOILSa 

St ream Channel (n = 101 Stream Bank (n * 40) 
ueptn (an) !sl.hu - CVb !!!uew - CVb 

0 - 2.5 

2.5 - 7.5 

7.5 - 30 

99 

74 

75 

1.4 

0.62 

0.60 

aBackground mercury levels I n  canyon so l l s  average 12 *, 9 ppb (n 0 10). 

bCoefficient o f  variation, standard deviation 
average 

150 

170 

120 

0.92 

1.3 

1.9 
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The estimated amounts o f  radioactive materials released in to Mortandad Canyon are'shonn i n  Table 
4.1.1-19. The concentrations of radionuclides i n  surface f l o w  and shallow water i n  the alluviun have 
generally increased as eff luent release has continued (see Table 4.1.1-20). The table shows the sh i f t  
i n  dominance from 239Pu t o  238Pu af ter  1968 as more wastes containing 238Pu were being treated. 
An es t imate  I n  1972 o f  plutonium i n  solution i n  the aquifer was 19.2 r C i ,  or less than 1% of the 
cumulative 21.9 mCi released between 1963 and 1972. The majority o f  the plutonium i s  adsorbed on 
sediments i n  the channel o r  aquifer. 

Canyon were collected j n  1978 i n  an attempt t o  learn more about possible downward movement of contami- 
nants. Radiochemical analyses f o r  plutonium and cesium showed no detectable ac t iv i t y  i n  the t u f f  
beneath the aquifer. Some tritium was measurable i n  moisture d i s t i l l ed  from samples taken a t  depths 
down t o  8 m (26 ft) beneath the aquifer. 

Canyon were f i r s t  made i n  1966. T r i t i u m  was present from l iqu id  waste released i.n early operations o f  
the Central Waste Treatment Plant (1963 through 1966) o r  from a nearby technical area which dfscharged 
untreated waste i n  the l a te  1950s and early 1960s. In February 1967 the water i n  storage i n  the lower 
canyon contained about 9.3 C i  of t r i t i rm.  In May 1969 about 1.2 C i  o f  t r i t i um remained i n  storage. 

Twenty curies of tritium discharged in to  Mortandad Canyon i n  November 1969 were used t o  determine 
the dispersion and movement o f  water i n  the shallow a l luv ia l  aquifer. 
concentration to.move 3,000 m (10,000 f t )  from the eff luent ou t fa l l  t o  the eastern end of the aquifer. 
The peak concentration decreased from 77,700 pCilmr t o  310 pCi1mk. Ground water i n  storage contained 

about 0.9 C i  o f  t r i t i um before the release o f  the 20 Ci .  About 3.9 C i  o f  tritlum remained i n  storage 
a t  the end o f  1970. The remaining 17.0 C i  were l os t  by evapotranspiration, i n f i l t r a t i o n  in to  the 
underlying tu f f ,  o r  remained suspended with so i l  moisture above the aquifer. 

Detailed studies o f  plutonlun and ceslum on sediments have been conducted i n  connection with 
transport and ecological research. 

' 

plutonium and cesium concentrations a t  various distances dam the canyon, and depth distributions fo r  
plutonium. A l l  of the stations are within DOE property. A t  the DOE boundary the concentrations are 
background. . 

' An estimated fnventory o f  plutonium i n  sediments was made i n  1970 and 1972 (see Table 4.13-22). 
The February 1970 inventory estimate was 18.5 mC1 rrhich compares with cumulative input o f  22.3 mCi 
through 1969. The October 1972 estimate was 40 mCi, which compares closely with the cumulative input 
o f  41.5 mCi through 1972. Changes i n  the re la t ive d is t r ibut ion of the plutonium between the two sections 
a r e  indicative of redistr ibution by storm runoff. Data show that plutonium on sediments i s  contained 
within the DOE boundary, less than 5.1 km (3.2 m l )  below waste outfal l .  
inventory o f  137Cs on sediments u l t h i n  30 m (1 f t )  o f  the surface f o r  October 1972 was 319 mCi. This 
accounts for about one-tenth o f  the to ta l  whlch was released i n  the canyon. 493 The cesium has apparently 

moved t o  a depth greater than 30 cm (1 ft) within the al luvivn because there i s  no evidence of surface 
transport past the DOE boundary. 

Special core samples from holes d r i l l ed  through the a l luv ia l  aquifer i n  the mid-reach of Mortandad 

Measurements fo r  tritium i n  samples from the stream connected aqulfer i n  the alluvium of Mortandad 

I t  taok 388 days for  the peak 

4-40 

Table 4.1.1-21 shows some o f  the data from these studies f o r  

4-23# 4-24B 4040 The estimated 
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TABLE 4.1.1-19 

INVENTORY OF RAOIONUCLIPES RELEASE0 INTO EIORTANDAO CANYON 
1963-1977 

Radionuclide 

239Pu 

8 9 ~ r  

9 0 ~ r  
235u 

238u 

Unidenti f led Alpha 

Amounta 
Jcur ies l  

0.007 

0.848 

251.15 

0.051 

0.039 

eo. 001 

0.295 

0.002 

co.001 

0.039 

Unidentified Beta-Gama 8.36 
4 .  

'Corrected f o r  decay through.December 1977, see Appendix H. page H-103 for 
1978 data. 

TABLE 4.1.1-20 

RANGE OF RADIOACTIVITY CONCENTRATIONS I N  SURFACE AN0 SHALLOW GROUND WATER I N  
ALLUVIUn OF MORTANDAD CANYON 

(units i n  pCi/t  except as noted) 

Gross a 

Gross . 
37cs 

238PU 
239P" 
90Sr 
3H 
Total U 

' 1968 - 
e1 - 10 
5 - 364 

<240 - 270 
~0 .05  - 0.59 
~0.05 - 1.26 - 

<5OsOOO - 360sOOO 
0.4 - 3.1 ug/L 

1972 - 
<1 - 26 
32 - 714 

4 5 0  - 1330 
~0.05 - 16.0 
~0.05 - 2.67 - 

900 - 183.000 
0.2 - 12.4 ug/L 

1976 
1 - 70 

18 - 2800 
<8 - 32 

~0.05 - 43.3 
~0.05 - 8.3 

- 

c2.0 I 99 - 
25.000 - 3.300~000 

0.4 - 7.8 ug/L 

- 1 978a 

18 - 790 
12 - 325 

e30 : 75 
~ 0 . 1 4  - 19 
~0.08 - 3.8 

< 3 - 8 0  , 

4.3 - 32 ug/L 
95 .OOO - 382.000 

~~ ~~ ~ 

aSee Appendix H. pages 93 through 95 f o r  detailed 1978 data. 
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TABLE 4.1.1-21 

RADIOMJCLIDE CONCENTRATIONS I N  SEDIYENTS I# 1tORThDAd CANYON I N  1973' 

Total P1 utonl um Concentration (pCi /g ) 

Distance from 137ts Concentration 
Waste Outfall - 0-2.5 2.5-7.5 7.5- 12.5 Remal ndera (pCl/a) 

-100 Inb 2.69. 0.771 0.117 2.0 

.Depth (CUI) 

0 129 274 390 2200 

20 m 

40 m 

80 m 

158 189 70.9 

259 234 116 

61.6 33.3 16.9 

51 0 

530 

630 

160 m 104 84.6 12.5 1200 

320 m 

640 m 

1.28 kp 

2.56 Ian 

5.12 kn 

70.8 59.0 27.4 6.68 

32.7 31.4 31.3 

13..8 18.2 13.0 9.64 

-- 9.04 6.97 2.26 

0.114 0.079 0.065 0.105 

290 

320 

90 

91 

0.57 

'.The depth o f  the remainder section varied f ran  12.5 to 30 CAP maxinuo. 
bNegative distances represent background locations upstream from the waste OUtfallS. 

'See Appendix H. pages H-101 for 1978 data. 

TABLE 4.1 .l-22 

MORTANDAD CANYON Pu INVENTORY AND DISTRI8UTION 

Meters Doms tream 
from WastcOutfall 

0 - 1,460 

1.460 - 5.100 

Tota 1 

Total Pu (mC1) 
Feb tr Oct x 
1970 Total - 1972 Total 

15.8 85 28.2 71 

2.7 15 11.8 29 

18.5 100 40 100 

- 

- - -  
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The major transport o f  radionuclides i n  the canyon i s  by' s t o w  runoff. The increased developnent 

o f  Laboratory f a c i l i t i e s ,  buildings, and parking areas i n  the drainage area w i l l  continue t o  increase 
'the volume of  s t o w  runoff, hence transporting contaminants fur ther  down the canyon. Studies are being 
made of methods t o  increase i n f i l t r a t i o n  i n t o  the unsaturated a l luv iun h i t h i n  the DOE reservation t o  
prevent runoff  f ran  reaching the boundary. 
Perched and Main Aquifer i n  Release Areas 

Canyons l i e  a t  depths ranging f r a n  30 t o  55 m (100 t o  180 ft) below the canyon bottoms. These aquifers 
exh ib i t  chemical qua l i t y  s im i l a r  t o  the surface and a l l u v i a l  waters i n  Pueblo and Los Alamos Cawons. 
There i s  some tritium detectable i n  samples f ran one t e s t  w e l l  i n  the mid-reach of Pueblo Canyon 
that  i s  completed i n  the perched aquifer. No detectable rad ioac t i v i t y  has been noted I n  samples from 
other t e s t  wells o r  from Basalt Spring. (See Appendix H, pages H-89, H-90, and H-93, f o r  data f ran  
1978 samples.) 

o r  are now receiv ing indust r ia l  ef f luents.  The chemical qua l i t y  o f  water i n  the main aqui fer  i s  qu i te  
d i f f e ren t  than that found i n  sltrface water o r  the perched aquifer, and indicates no recharge f ran  the 
surface water or  perched aquifer. Chemical 
and radiochemical qua l i t y  o f  water i n  the main aqui fer  has remained constant f o r  30 years. There I s  
no ind icat ion o f  any contamination f r a n  the release o f  indust r ia l  e f f luents  (see Section 3.1.2, 
Hyd r o l  ogy) 

--- 
The perched aquifers i n  the Puye Conglanerate and basal t ic  rocks below Pueblo and L O ~  Alamos 

The main aqui fer  i s  a t  depths o f  228 t o  293 m (750 t o  960 ft) below the three canyons that  have 

(See Appendix H, pages H-91 through H-95 f o r  1978 data.) 

4.1.2 A i r  Qua l i t y  

A i r  qua l i t y  i s  considered good i n  Los Alanos. Radioact iv i ty due t o  Laboratory ef f luents  i s  a 
small increment over natural background and worldwide f a l l o u t  (see Section 4.1.3 f o r  dose evaluation). 
All  measurements o f  rad ioac t i v i t y  I n  a b i e n t  a i r  are small f ract ions o f  DOE Concentratlon Guides. 
Measurements of nonradioactive pol lutants are not rout ine ly  made. Some measurements by the M E I A  . 
of suspended part iculates and su l fu r  dioxide indicate the a i r  i s  w e l l  w i th in  s ta te  a i r  qua l i t y  
standards. Routine emissions f r a n  the DOE power plant; DOE vehicles, and the b e r y l l i m  shop are 
a1 I wi th in  applicable standards. Periodic atmospheric dispersal o f  nonradioactive materials by 
experiments w i th  chemical explosives have been evaluated and are not believed t o  resu l t  i n  any 
adverse effects. 
f u r the r  reductions o f  radioact ive materials. No fu ture programs are expected t o  substant ia l ly  
a l t e r  a i r  quality. 

f a c i l i t i e s  even a f t e r  extremely careful  a i r  cleaning. These releases are a l l  a t  levels wel l  below 
the DOE concentration guides f o r  breathing air ,  ERDA Manual Chapter 0524, as docunented by continuous 
par t icu la te or  gas samplers i n  each stack. The radloact ive materials include tritium, mixed f i s s i o n  
products, and isotopes o f  nitrogen, argon, thorium, phosphorus, -plutoniun, uraniun, carbon, oxygen, 
iodine, and rubidium. 

It i s  expected that  f u tu re  improvements t o  ef f luent  controls w l l l  resu l t  i n  

Some small amounts o f  radioact ive materials a n  released f ran  stacks of nuclear research 
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Radioactive materials are released t o  the atmosphere f ran  12 o f  the technical areas as the 
resu l t  of rout ine operations. In each locat ion h e r e  these releases are made, the exhaust systems 
are equipped w i th  su i tab le a i r  f i l t r a t i o n  systems t o  remove particles. Many o f  the systems have High 
Eff ic iency Par t icu la te A i r  (HEPA) f i l t e r s ,  rrhich remove a t  l eas t  99.972 o f  the part iculates fran.the 
a i r  stream. Gaseous radioactive materials from operation o f  the [mega West Reactor are contained 
for delayed release. Before 1974, gaseous f iss ion products from the Water Bo i l e r  nere vented. No 
s ign i f i can t  quant i t ies o f  gases resu l t  from c r i t i c a l  assemblies today because of the short-pulsed 
nature o f  t h e i r  operation. Gaseous t r f t i u n  o r  t r i t i a t e d  water vapor released f ran  t r i t u i m  handling 
f a c i l i t i e s  are control led by contalnnent and operating procedures t o  the extent that  concentrations 
a r e  below DOE concentration guides f o r  breathing air ,  ERDA Manual Chapter 0524. Recovery systems are 
employed t o  recycle t r l t im where possible. Sane part iculates containing natural or depleted uranfun 
and thor iun are released f r a n  high explosives tests. 
a small amount o f  rad ioac t i v i t y  involved, and these materials are covered l a t e r  i n  t h i s  section. 

HEPA f i l t e r s  for some o f  the presently used research laboratories. When the new Plutonium Processing 
F a c i l i t y  i s  completed, plutoniun releases w l l l  be fu r the r  reduced by f i l t r a t i o n  systems designed t o  
meet more str ingent c r i t e r i a .  Some t r i t i u m  research i s  now located i n  a new f a c i l i t y  equipped wi th  an 
oxidiz ing microsieve tritium recovery exhaust a i r  treatment system t o  reduce airborne t r i t l u n  releases. 
Plans f o r  the T r i t l u m  System Test Assembly also include s im i la r  t r i t ium recovery s y s t a s  designed i n  
accordance 4 t h  information gained from wi th in  USL and other DOE research fac i l i t i es .  

Concentrations o f  atmospheric rad ioac t i v i t y  are measured a t  29 continuousiy operating a i r  
sampling stat ions i n  Los A l a o s  County and v i c i n i t y  (see Figure 3.3.4-1). These stat ions are located 
on Laboratory land, along the Laboratory perimeter, and In  resident ia l  areas. These locations also 
serve as TLD monitoring locations. Atmospheric aerosols are collected by f i l t r a t i o n ,  and atmospheric . 
water vapor i s  simultaneously c o l l e t e d  with deslccant samplers. A l l  a i r  samples are collected over 
two-week periods. Tr i t ium oxide (HTO) concentrations I n  the atmospheric water vapor sanples allow HM 
concentrations i n  ambient a i r  t o  be calculated. A summary o f  atmospheric rad ioac t i v i t y  monitoring 
data f o r  1976 i s  presented In Table 4.1.2-1. Data f o r  1973 through 1975 i s  given i n  Appendix E. 

background atmospheric levels, but s t i l l  less than 0.012 o f  the DOE concentration guide fo r  breathing 
a i r  (see Table 4.1.2-2 and Section 4.1.3). Gross-alpha and gross-beta a c t i v i t i e s  o f  the atmospheric 
aerosol samples are rout ine ly  detennined. Systematic spat la l  var iat ions (resul t i n g  fran Laboratory 
operations) i n  these gross rad ioac t i v i t y  concentrations have not been observed. Ac t i v i t i es  of 238Pu, 
239P~,  241Am, and uranium are also detennined on canpotited aerosol f i l t e r s .  In general , plutonium, 
americium, and uranium atmospheric concentration measurements are close t o  t h e i r  respectlve minimun 
detection l im i t s ,  h i c h  are ne11 below DOE Concentration Guides. 
species have not been observed. The concentrations canpare c losely with regional average background 
atmospheric rad i  oact i v i  t y  concentrations (see Table 3.1.5-1 ) . 

Because o f  the long h a l f  l ives,  there i s  only 

Proposals f o r  fu ture improvement o f  f i l t r a t i o n  and control s y s t e k  include additional double 

Annual average HTO concentrations f o r  ce r ta in  onsi te locations range up to  ten  times average above 

Spatial var iat ions fo r  these nuclear 

c 
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TABLE 4.1.--1 

ANNUAL SWY OF 1976 ATIIOSPHERIC RADIOACTIVITY MONITORING~ 

Type of 
Number and Type of Analysis 
Somplins LlocatioluY Perfonned man Radioact idts  Concentration 

3 regionala 

15 perlmeter 

11 on-sitec 

3 regional 

15 perimeter 

11 on-site 

b 

3 regional ' 

15 perimeter 

11 on-site 

3 regional 

15 perimeter 

11 on-site 

3 regional. 

gross 0 

gross a 

gross a 

gross B 

gross 0 

p o s e  0 

t r i t i a t ed  5 0  

t r i t i a t ed  5 0  

t r i t i a t ed  50 

15 perimeter 23gm 

11 on-site 

3 regional 

15 perimeter 

11 on-site 

239P" 

U r d u m  

U r a n i u m  

U r a n i u m  
I 

x CCd - 
2.3 

2.2 

0.1 

0.2 

0.2 

0.007 

0.01 

0.01 

0.001 

eo. 0001 

0.0005 

' 0.00007 

0.008 

0.009 

0.0009 

0.0008 

0.0007 

I 

. 0.00003 

~~ 

"28-44 lrm from the IASL boundary. 
b)0-4 km from the LASL boudary. 
"Within the LASL boundary. 
d)Percent of concentration guides. 
e)See Appendix H. page H-16 for  srrrm~ery end pages 8-60 through 84 ,  for  detailed data €or 1978. 

0 

' i  . .  
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TABLE 4.1.2-2 

DOE RADIOACTIVITY CONCENTRATION GUIDES (CGS) 

CONCENTRATION GUIDES FOR UNCONTROLLEII ARE AS^ & 

U, naturalc 

CG for A i r  
j r C i / m r l  
2 10-7 

3 x 10-8 
4 x 10-8 
3 x 10-10 
3 x 10-11 
1 x 10-10 
5 x 10-10 
7 10-14 

2 19-13 

9 x 106 

-- 

6 x 

( P U / ~ ~ F  

CG for Water 
b C l / m r )  jnCl/o) 
3 10-3 3000 
2 10-3 2000 

-- 
3 x 10-6 
3 10-7 
3 10-7 
2 10-5 
5 x 10-6 
5 x 10-6 
4 x 10-6 

2 x 10-5 

L- 

3 
0.3 
0 .3  

20 
5 
5 
4 

60 
[mo/r) 

1.8( ICRPe) 

CONCENTRATION GUIDE FOR CONTROLLED AREAS' 'b 

CG f o r  A l r  CG f o r  Water 
Nucl I de b C l / m r l  b C i / m r l  fnCl/rl 

3H 5 x 10-6 1 x 10-1 1 105 
7 ~ e  -- 5 x 10-2 5 x 104 
l l c s  1 3 ~ s  150 1 x 10-6 -- -- 
41Ar 2 x 10-6 

9% 1 10-9 1 10-5 10 

238Pu 2 x 10-12 1 10-4 100 
239pUd 2 x 10-12 1 10-9 100 
241 A,,, 6 x 1 x.10-4 100 

-- -- 
8 9 ~ r  3 x 10-8 3 x 10-4 300 , 

13! I d  4 x 10-9 3 x 10-5 30 
1 37cs 1 x 10-8 4 x 10-5 400 

(p~/m3 I 0 
U, natural' 2.1 x 108 5 10-4 1500 

'Thls table contains the most r e s t r l c t l n  c6a f o r  nuclides of major in terest  a t  W L  (ERDA 
Manual Chapt. 0524, Annex A). 

bC65 apply t o  radlonucllde cmcmtmt lons  I n  excoss of t ha t  occurrlng natura l ly  or due to 
fa1 lout. 

msres my be converted to the WE "uranlm special curle' by using the factor 3.3 x 10- 
rCl/PO. 
61 the possible alpha and beta emi t t lng radionuclides released by LASL. 239Pu and 1311. ' 

respectlvely. have the most r e s t r l c t l v e  CGr. The CGs f o r  these specles are used for the 
gross-alpha and gross-beta C6s. mspectlvely. 

eFor purposes o f  t h l s  report, concentratlonr of t o t a l  uranlum I n  w 4 U r  are conoared t o  the 
JCRP recmurended values whlch considnr chemlcrl t o r i c l t y .  

60 (ICRP~) 

cur ie  o f  natural u ran lm I s  equivalent t o  3000 kg of natural uranium. nCnCe, umnluy3 

! 
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4-36 Temporal var iat ions in  onsi te beta a c t i v i t y  are shown i n  Figure 4.1.2-1. The year-to-year 
atmospheric gross-beta a c t i v i t i e s  f o r  the past three years i s  depicted. The s l i g h t l y  higher beta 
a c t i v i t i e s  i n  1974 and 1976 were at t r ibuted t o  f a l l o u t  from atmospheric test lng by non-participants 
i n  the nuclear atmospheric test ing moratohum. Sane increase usual ly occurs ear ly  each calendar year 
as a resu l t  of the mlxing o f  the stratosphere wi th  the troposphere. This increase i s  evident f o r  the 
1974 and 1975 data. The beta a c t i v i t i e s  f o r  1973 and 1976, however, were r e l a t i v e l y  low, and the 
character is t ic  spring maximum uas absent. 

basis o f  stack sampling through December 1972. 4-42 The absence o f  stack sampling programs during the 
ear ly  years of the Laboratory and continuing uncontained tests  wi th  high explosives involv ing natural 
o r  depleted uranium prevented preparation of a canplete inventory. I n  general, the inventory covers 
releases during the perlod f ran  1948 through 1972.for plutonium, 1961 through 1972 f o r  mixed f i s s i o n  
products, and 1967 through 1972 f o r  other radionuclides such as tritiun, 235U, and 238u. Inventories 
o f  short-l ived nuclides such as 1311 , %b, 133Xe, 135Xe, "Ar, "C, 13N, and ''0 (whose 
ha l f - l i ves  range fran about 2 minutes t o  8 days) were not included, since they decay rap id l y  and have 
1 i t t l e  b io log ica l  significance. The a c t i v i t y  values f o r  239Pu include contributions from 241Pm and 
other alpha emitters associated w i th  the 239Pu. Data since 1973 i s  based on actual stack sampling. 

Probable releases o f  rad ioac t i v i t y  t o  the atmosphere during the next 25 years are l i k e l y  t o  be 
less than releases t o  date. 
f o r  25 years, the cumulative amount would be less than 1.52 o f  the t o t a l  plutoniun released before 
1976. 
t o  s i g n i f i c a n t l y  reduce plutonium missions. A t  the 1976 rate, tritiun releases over 25 years would 
be about the same as the t o t a l  before 1976. 
f o r  tritium research are expected t o  S ign i f i can t l y  reduce trlt iun releases fran the 1976 level. 

have the potent ia l  for  a t  l eas t  p a r t i a l  release t o  the atmosphere. The values i n  fable 4.1.2-4 
represent e i t he r  t o t a l  quant i t ies  checked out o f  chemical warehouse stock, o r  estimated t o t a l  possible 
production o f  byproducts during use o f  chemicals. Since most o f  the materials such as solvents are 
used i n  r e l a t i v e l y  small quant i t ies  i n  a wide var ie ty  o f  Laboratory operations located throughout the . 
s i te ,  i t  i s  not known how much o f  the materials may actual ly  be released t o  the atmosphere. Within 
the work areas concentrations are control led and checked by indus t r i a l  hygiene personnel t o  be w i th in  
occupational heal th standards. Most atmospheric releases are f ran  fume-hood or  bu i ld ing exhaust 
systems which provide d i lu t ion.  No ambient a i r  monitoring i s  perfomed f o r  these substances because 
i n  the concentrations released they are not considered t o  present any hazard. An attempt was made 
t o  measure some o f  the main organic materials i n  e v i r o m n t a l  a i r  samples but none could be detected. 
The analyses d id  ident i fy  some hydrocarbons associated w i th  gasoline canbustion by automobiles but a t  
very  1 ow concentrations. 

However, exhausts frm t h i s  l oca t i on  are f i l t e r e d  and continuously monitored t o  assure that  the 
releases are wi th in  standards. 
than 10% of the ambient a i r  standards o f  0.01 ug/m (averaged over 30 days) established by the 
New Mexico Envirormental Improvement Agency and approved by the EPA. 

The inventory of radioact ive atmospheric' releases before 1973 (see Table 4.1.2-3) was made on the 

For example, i f  releases o f  plutonium e r e  t o  continue a t  the 1976 r a t e  

Construction and use o f  a new plutonium f a c i l i t y  wi th  extensive f i l t r a t i o n  equipnent Is expected 

New treatment equipnent and construction o f  new f a c i l i t i e s  

Some non-radioactive materials used or  estimated t o  be produced i n  rout ine Laboratory operations 

The po ten t i a l l y  most s ign i f l can t  nonradioactive release I s  fran the b e r y l l i u n  fabr icat ion shop. 

Measurements have shown t h a t  the b e r y l l i u n  i n  stack gases i s  less 
3 

4-4 3 
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CD E F C  

Pl I 75 ' 76 ' 77 I 

A. 28 
B. 17 
e. 26 
D. 17 
E 17 
F. 14 
C. 14 

2-3 
02- 1 
- 0 2  

- 4  - oa2 - 0.02 - 0.02 

Figurn 4.1.2-1 

Average monthly long-lived gross-beta radioactivity over the prst  6 years 
for onsite, perimeter, and o t fs i te  sampling locatlons. See Appendix H, 
pages H-12 through 14 and 78 for  more current data. 
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TABLE 4.1.2-3 

ATHOSPHERIC RELEASES OF RADIOACTIVITY 

Cumulative Radionuclides Released t o  the Atmosphere 
Prior  t o  1973. 

% 120.000 

nixed. Fission Products 0.006 
235" 0.086 . 

- 2 S u  0 .oos 

23gh 1.2 

238Pu 0.056 

Atmospheric Releases of Radioactivity from Stacks 
b, f During 1973 throuuh 1976 

1973 1970' 19 75 
Rad ionuclidesC (Curies) (Curies) . (Curies) 

-- -- 32P - 
232n 
231m 

241Am. 238Pu, 239Pu 
233" 234u 235u 
23313, 235,,, 23BU 

Mixed Fission Products 
1311 

88Rb 
133~e. 135~e 
" A r  

3H 
2 38, 

"C. 13N.  150 

s 9 

0.10 k i  -- 
0.0087 
0.0012 

0.0110 
0.0002 
0.0013 

'210 
270 

6129 
0.21 -- 

e 

- 
0.0008 -- 
0.0008 

0.0010 
0.0047 - 

312 
7088 - 

-_ 

-- 
6.6 
0.00025 

0.0009 
0.0010 
0.0014 -- - 

2 37 
6200 -- 

-- 

1976 
(Curies 1 

0.000074 -- 
0.0025 
0.000068 -- 
0.0013 
0.0017 
0.0003 -- 
-- 

3 39 
3401e 

5890 

a) A l l  values i n  cur ies ,  decay corrected. 
b) Values are derived from continuous monitoring data  of a l l  stacks a t  LASL which are release points 

from nuclear  research f a c i l i t i e s .  
c)  From 1973, 1970. 1975, and 1976 Radioactive Effluent and Discharge Honitoring Reports. 

Note tha t  the half-l ives of 1311, 88Rb, 133X,9 135Xe, ' lAr ,  "C, %, and ''0 range from about 
2 min t o  8 days; thus. these nuclides decay quickly. 

d )  88Rb. 133Xe. and 135Xe releases were elimlnated because of the shutdown of the Water Boiler Reactor. 

e )  Activity released during calendar year 1976, does not include accidental  22,00C C u r i e  tritium (%I 
release t h a t  occurrad 011 July 15, 1976, at TA-3 (SM-34 C r y o g c r p i c s  Laboratory). 

f) Data f o r  1977 i n  Table 3.3.3-5, data fo r  1978 included In  Appmdix H, pages H-28 through H-32 and H-102. 

. 
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TABLE 4.1 .2-4 

MAXIMUM POTENTIAL RELEASES OF NONRADIOACTIVE SUBSTANCES TO THE ATMOSPHERE AT L A S L ~ , ~  

Material 

Solvents 
Trichloroethylene 
Methyl chlorof o m  
Freons 
Acetone 
Perchloroa thylene 
Kerosene 
Chloroform 
Methanol 
Methylene dichloride 
Toluene 
Carbon te t rachlor ide 
Benzene 

Cases 

Sulfur hexafluoride 
&muonfa 
Nitrogen axides 

Metals 
cadmium 
Beryllium 

Total Amounts Uaed or  Produced 
During 1975 

l b  kg - 
16 e 200 
25,800 
15,000 
12,400 
1,020 
5 , 940 

480 
1,460 

300 
1.180 

240 
110 

10,300 
3.180 
7,200 

0.008 
0.00001 

35,850 . 
56,900 
33,050 
27,300 
2,250 

13,100 
1,050 
3,200 

670 
2 600 

540 
240 

22,800 
7,000 

15.900 

0.02 
0.00002 

1. 
"These quant i t ies  are based on usage. 

b)Computed release from beryllium ahop stacke; additional amounts ere released by uncontained 

Not all of the materials are released a s  discussed i n  the 
t ex t  because they may be chemically consumed o r  transformed t o  solid or l iquid wastes. 

I explosive test shota. 

')See Appendlx'H, pages H-36 through H-38, fo r  1978 data tha t  includes estimates of actual  ra ther  
than potent ia l  releases. 
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A batch plant f o r  paving material releases some combustion products from natural gas burned 
f o r  drying crushed rock aggregate. 
scrubber t o  control most o f  the part iculates from the crushed rock. In colder weather t h i s  may 
resu l t  i n  a steam plume. Depending on the type o f  asphalt used, there can also be sade release 
o f  petroleumbased v o l a t i l e  solvents used i n  the process. Exhaust emissions were sampled i n  
Septenber 1977. The average par t icu la te emission f r a n  the stack was 0.011 grISCF, o r  1.8 lbslhr. 
Although a plant t h i s  s ize is .not  required t o  meet the given standards, the measurement was less 
than the new source perfonnance standard o f  0.04 gr/SCF speci f ied i n  the Federal Reqister o f  
March 8, 1974, page 9309, and N e w  Mexico's standard o f  35 lbs lhr.  i n  E I A  Standard No. 501 o f  
June 26, 1971. 

the boi lers  (see Table 4.1.2-5). 4044D 4-45 Based on heat input rates nei ther the power plant nor 
steam plants are required t o  meet emission standards f o r  nitrogen dioxide (NO2).  4-46 However, 
a l l  the plants do meet the standards according t o  stack gas measurements. The NO2 stack emission 
lev.el establlshed by the New Mexico Enviromental Improvement Agency and approved by the Environmental 
Protection Agency i s  248 par ts  per m i l l i o n  (ppn), and measurements show average levels  o f  30 ppm i n  
released gases. Because o f  the negl ig ib le  su l fu r  i n  natural gas, the su l fu r  dioxide (SO2) emissions 
are essent ia l ly  zero, as confirmed by actual measurements. The fue l  o i l  used i n  emergency si tuat ions 
i s  a l o w  su l fu r  diesel grade, so It presents no SO2 emission problems. Future potent ia l  changes In  
fuel use are discussed i n  Section 4.1.6. 

(PSCNM) and the Bureau o f  Reclamation. The purchased PSCMM power comes from various generating stat ions 
on t h e i r  northern N e w  Mexico power grid, but  mainly from t h e i r  San Juan Power Plant i n  the Four Corners 
Area. The Bureau o f  Reclamation power i s  hydroelectr ical ly generated by the Colorado River Storage 
Project. Since no atmospheric emissions emanate from the hydroelectric power station, the only 
emissions t o  be considered are those from the PSCNM's San Juan Power Plant. Presently the San Juan 
Power Plant has one u n i t  i n  operation. This u n i t  has a 100% capacity o f  326 megawatts, but i s  operated 
a t  an annual average 80% capacity factor. Estimates o f  emissions due t o  LASL consumption are presented 
i n  Section 4.3.2. 

the Omega West Reactor, release heat and water vapor t o  the atmosphere. Because o f  spacing and the  
r e l a t i v e l y  small size o f  these units, they do not produce any observable ef fects  aside from condensation 
plumes during cold weather. 

these vehicles f o r  the l a s t  f i v e  years are i n  Table 4.1.2-6. 4-4' Exhaust emissions tes t i ng  f o r  
carbon monoxide (CO) and hydrocarbons (HG) I s  par t  o f  Zla's rout ine vehicle maintenance program. Each 
time a vehlcle I s  serviced, i t s  exhaust emissions are measured t o  determine If they meet the Federal 
standards. I f  they do not, then maintenance on the vehicle I s  done t o  br ing emissions i n t o  compliance 
with the federal standards f o r  that  model year. 

The exhaust from the drying process i s  directed through a water 

The p o k r  plant and steam plants a l l  release combustion products from burning natural gas f o r  

LASL purchases roughly h a l f  the e l e c t r i c i t y  it uses from the Public Service Company o f  N e w  Mexico 

Cooling towers f o r  the power and steam plants, and some experimental f a c i l i t i e s  such as LMPF and 

The Z i a  Company maintains a f l e e t  of vehicles f o r  LASL, DOE, and i t s e l f .  Data on emissions from 
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TABLE 4.1.2-5 

ESTIMATED ANNUAL EMISSIONS OF LASL POWER AND STEM PUNTSc 

Fisc81 Year (July 1 to June 30) 
1976 - 1975 - 1914 - 1973 - 1972 - 

73.132 81,769 83,542 71,899 75,703 
3 3  Consumed (m x 10 1 . 

Particulates (160Ja 
I 

SO2 (9.6) 

NO2 (2880) ' 

HC (1120) 

Organic Acids (960) 

Aldehydes (160) I Annnoriia (8) 

11, 700b 13 , 100 13 . 400 11 . 500 12,100 

700 800 800 700 700 

210,600 235,400 240 , 600 207! 100 218,000 

81,900 91,600 93 . 600 80 . 500 84 * 800 

11 , 700 13 . 100 13,400 11,500 12 , 100 
600 700 700 600 600 

70,200 . 78,500 80.200 69.000 72,700 

I 

. .  

6 3  a)Rnission factors for natural gas combustion (kg/lO m 1. 

b ) ~ l  annual emissions in kg, to nearest 100 kg. 

"See Appendix H. pages H-36 through H-38. for the moat recent information. 

I ' 
I 
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TABLE 4.1.2-6 

ESTIMATED ANNUAL EXAUST MISSIONS OF LASL VEHICLESa 

Units 1972 1973 1974 . 1975 1976 - 
Gasoline Ukd e 2,311,214 2,515,898 2,301,997 2,414,599 2,944,865 

Distanca Traveled km 7,656,000 7,847,000 8,061,000 8,256,000 9,053,000 

Kilometers per Liter 

co (27.27 g /kd  Metric Ton 

h;& 3.31 3.12 3.50 3.42 3.07 

(W 
208.8 214.1 219.9 225.2 247.0 

20.4 20.9 21.5 22.0 24.1 HC - Exhaust (2.66 g h )  HT - Evaporation (0.81 g / h )  6.2 6.3. 6.5 6.7 7.3 

22.8 23.4 24.0 24.6 26.9 NOx (2.98 g / h )  HT 

0.9 1.0 1.0 1.0 1.1 sox (0.12 g / k )  

Particulates - Exhaust (0.24 g/kd kg - Tire Wear (0.43 g/kd b 
1.8 
3.3 

1.8 
3.4 

1.9 
3.5' 

. .  

"See Appendix 8, page 8-38, for update on data. 

1.9 
3.6 

.2.1 , 

3.9 
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Combustion products fran government vehicles can be estimated as about LOX of the to ta l  f o r  
Los Alamos County, based on fuel 'consumption of about 2.5 x lo6 E (647,935 gal) annually, as compared 
t o  a county-wide to ta l  estimated consunption o f  about 1.6 x 10 a (4,884,300 gal) annually. This 
estimate i s  based on an average dai ly  vehicle travel i n  1973 i n  Los Alamos County o f  293,534 km E 
(181,991  mile^)^-^^ and an average of 5.0 kml (13.6 mi/gal). 

Besides gasoline evaporative losses from vehicles, there are also losses I n  storage and 
d is t r ibut ion o f  fuel. Table 4 . 1 . 2 - 7 ~ ~ ~ ~  shows estimates of annual gasoline evaporative losses. 

All large compressors have mufflers or noise suppression and emissions are minimal. Yhere the 
a i r  or gas being compressed may be contamined, i t  i s  cleaned by appropriate f i l t r a t i o n  o r  absorption 
before entering the pump. 

Vacuum system pumps handling re la t ive ly  non-toxic materials are vented t o  the local house 
venti lat ion or t o  outslde a i r .  The amount o f  o i l  mist i s  minimized by proper maintenance of the 
pump and temperature control. I f  the vacuum pumps handle toxlc chemicals, the effluent from the 
pump i s  cleaned by f i l t r a t i o n  or absorption pr io r  t o  being vented i n to  the venti lat ion system which 
has additional a i r  cleaning. 

occupied Laboratory sites and residential areas release the combustion products of the explosives and 
certain other materials. 
tests. Nonradioactive materials included about 26 kg (35 l b )  o f  beryllium, 19 kg (42 l b )  of lead, 
and 36 kg (79 l b )  o f  mercury. Combustion product gases and some particulates a r e  widely dispersed by 
atmospheric circulation, but are not measured by the a i r  rnonitorjng network. Most of the debris and 
particulates from these experiments are deposited on the ground close t o  the f i r i n g  site. An estimated 
100,000 kg (220,000 l b )  o f  natural and depleted uranium have been used I n  dynamic experiments during 
the history o f  LASL. Most o f  t h i s  i s  dlstrlbuted over the so i l  around the experimental areas on 
Laboratory property. 

An experimental and theoretical study was done t o  describe the atmospheric dispersion of debris 
from the above dynamic experiments with high explosives. Experimental measurements o f  airborne debris 
were then used. t o  estimate the theoretical contribution of dynamic experimentation t o  atmospheric 
concentrations o f  dispersed material f o r  a typical year In the Los Alanos environs. Annual atmospheric 
concentration estimates were obtained using the measured aerosolized values and through the use of a 
time-integrated version of the Gaussian puff model. Table 4.1.2-8 gives results a t  two dlstances on 
an annual basi 5. 

3 A national emission standard f o r  Hg i s  1 vglm averaged over one day. The t i m e  integral 
f o r  a hypothetical single experiment consuming a to ta l  o f  16.4 kg o f  Hg (1976 monthly maximum) i s  

3 0.8 Dg-dlm (80% o f  standard). Atmospheric uranium concentrations have been routinely measured 
a t  LASL by a 26 s tat fon a f r  smplfng network. The spatial average Concentration f o r  uranium I n  1976 
was 0.06 ng/m . The expected levels of uranium due t o  the resuspension of continental dust i s  

3 3 0.08 ng/m (+ a factor o f  2). Actual sampling results fo r  airborne uranium (0.06 nglm annual 
average) f o r  1976 are consistent with the theoretical analysis because the aerosolization percentages 

7 
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Periodic dynamic experiments'conducted with conventional explosives at f i r i n g  sites remote from 

In 1976 about 1020 kg (2250 l b )  o f  depleted uranium was dispersed i n  these 

4-50 

3 

and crude dispersion model used do not 
t ional estimates ranged from 0.04-0.10 

underestimate dynamic experimentation contributions (cal cul a- 
3 

nglm 1. 
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TABLE 4.1.2-7 

ESTIMATES OF ANNUAL GASOLINE EVAPORATIVE LOSSES AT U S L b  

Unite - 
Gasoline Used L 

Evaporation from 195,000 aa kg 
combined t o t a l  capacity 
storage tanka 
(0.025 kgfday' - lo3 a )  4-4 7 

Evaporation from vehicle kg 
f i l l i n g  service 
(1.10 kgf103 a pumped) 

Evaporation from splash kg 
unlouding t o  
storage tanka 
(1.15 kg/L) 

Gasoline sp i l l age  l o s s  k8 
from vehicle f i l l i n g  
service 
(0.067 k g f  a )  

. .  
TOTAL kg 

Phcal  Y e a r  (July 1 t o  June 30) 
1972 1973 1974 1975 1976 

2,311,214 2,515,898 2,301,997 2,414,599 2,944,865 

1 , 800 1,800 1,800 1 , 800 1,800 

2 , 500 2,800 2,500 2,650 3,200 

2,650 2,900 2,650 ' 2 ; 800 3,400 

150 200 150 200 200 

7 , 100 7 , 700 7,100 7 , 450 8 , 600 

a)@ =it.. Compilation of Air Pollutant Emteeion Pectore, Sactione 4.3 and 4.4 (Dureity of 
gasoline is 0.7 k g / L  

b)See Appendix H, page H-38, f o r  update of i n f o ~ t i O ! i .  
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TABLE 4.1.2-8 

CALCULATED AIMOSPHERIC CONCENTRATIONS OF ELEMENTS USED 
IN OYNAHIC EXPERIMENTS~ 

1976 Annual 
Element Usage (kd 

Uranium (D-38) 1023 

Be 25.5 

Ha 36.1 

Pb 18.6 

TOTAL 

Percent 
Aerosolized 

10. 

2a 

loob 
loob 

&mud Avg. Canc. 
(ng/m% 

@ o b  - @ 8 k m  

0.1 0.04 

0.0007 0.0002 

0.05 .o. 02 

0.02 0.08 

0.17 0.068 

a)Based on experiPlenra1 meaSureeIlt. 

b) Assumed percentane aerosolized. 

d S c e  Appendix H, pages H-37, H-38, md E-104, for update. 

Applicable 
Standurd 
(rre/m3) 

9000 

10 
(30 day av8.1 

None 

None 

10 , 000 
(For to t a l  heavy 
metals N > 21) 
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4.1.3 Chemical Measurements and Assessment 
- General Biological  Behavior Radionuclides 

' i n  the potent ia l  environmental impact focuses on t r i t ium;  the f i s s i o n  products 9OSr and 137Cs; the  
act ivat ion products 41Ar, I l C ,  13N, 150; plytonium and uranium. This i s  because o f  the quant l t ies i n  
which these isotopes are used on a rout ine basis o r  the conditions o f  use which may resu l t  i n  l im i ted  
release t o  the environs. The .following i s  a general condensation and discussion o f  a voluminous 
l i t e r a t u r e  regarding these isotopes. The primary concern w i th  these materials as potent ia l  heal th 
hazards arises from t h e i r  rad ioac t i v l t y  and the accompanying emission o f  ioniz ing radiation. 
the rad iat ion that  produces the potent ia l  f o r  health ef fects  and not the chemical t o x i c i t y  o f  the 
element. 

s l i g h t  differences due t o  mass effects. It i s  radioactive wi th  a h a l f - l i f e  o f  12.26 years and, upon 
decay, emits a very low-energy beta p a r t i c l e  wi th  an average energy o f  0.0057 MeV. Because o f  the 
short range of the beta par t lc le ,  tritium outside o f  the body presents no problem, and a rad iat ion 
dose can only be incurred i f  i t  i s  taken i n t o  the body. Even here, the low energy requires that  a 
large quantity, i n  terms o f  radioact iv i ty,  be i n  the t issue r e l a t i v e  t o  other radioactive materials. 
For example, the rad iat ion dose delivered by a given a c t i v i t y  o f  tritium i n  a t issue i s  about 1% of  
that  delivered by the same a c t i v i t y  o f  13'Cs i n  the same tlssue. Tr i t ium can be incorporated i n t o  
any of the organic molecules found i n  the body of man o r  I n  nature. However, the most common fonns o f  
release are as hydrogen gas o r  as water. The t r i t l a t e d  water can be absorbed by the body by inhalat ion 
or ingestion, and a s ignf f icant  f rac t i on  can be absorbed through the sk in  from an atmosphere containing 
t r i t i u m  moisture. In  the hydrogen fonn the tritium enters the body only by inhalat ion with a l o w  
retent ion caused by exchange o f  the tritium with the hydrogen i n  the  water molecules i n  the body and 
some d i rec t  s o l u b i l i t y  o f  the hydrogen. For t h i s  reason, t r i t i u m  retent ion and hazard are much lower  
i f  the material i s  hydrogen gas rather than water. However, the tritium w i l l  slowly convert t o  water 
by exchange o r  oxidation so that  releases t o  the atmosphere w i l l  be i n  the fonn o f  water a t  long times 
and distances a f t e r  release (tens t o  hundreds o f  miles). Tr i t ium i s  not concentrated by biological  
mechanisms, and the behavior o f  the water f o m  i n  the environment i s  simply t h a t  of d i l u t i o n  by the 
various sources o f  water, e i t h e r  f r e e  o r  i n  the tlssues of plants o r  animals. The rad lat ion doses 
calculated from t h i s  material are those i n  a mass o f  f ree water, since most t issues are pr imar i ly  : . 
water. The maximum permissible body burden, f o r  occupational exposure, given by the ICRP and NCRP, 
i s  1 m C i  (1000 vCi)  and i s  based on a whole body rad iat ion dose o f  5 rems/year. 
e f fects  of  chronic tritium exposure are assumed t o  be the same as those f o r  whole body radiation; 
i .e., various types o f  cancers and possible genetic e f fec ts  I n  l a t e r  generations may occur. 
I t has been postulated tha t  increased genetic damage could resu l t  from the disrupt ion of a gene by 
the  decay o f  a t r i t ium atom incorporated i n  a molecule, but, experiments have shown such efforts t o  
be unimportant i n  re la t i on  t o  the damage from d i rec t  radiatlon. 

The primary f j ss ion  products encountered a t  Los Alamos are 
waste streams and the treated ef f luents  discharged t o  the  onsi te canyons. 

Although many d i f f e ren t  radioactive materials have been used o r  produced a t  LASL, primary i n te res t  

It i s  

Tr i t ium i s  an isotope o f  hydrogen and chemically behaves s im i la r  t o  hydrogen with, however, some 

. 

4-51, 4-52, 4-53 The 

4-54, 4-77 

. 
4-53A 

and 137Cs i n  the l i q u i d  

. .  
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Strontium-90 i s  a beta emit ter  with a h a l f - l i f e  of 27.7 years and an average beta energy o f  
0.20 MeV. It also has a radioact lve daughter, 'OY, whlch has a h a l f - l l f e  o f  64 hours and emits a 
beta ray of 0.93 MeV average energy. Since the  hal f - l l fe  o f  the daughter I s  r e l a t i v e l y  short compared 
t o  many metabollc and environmental processes, the daughter i s  usually consldered t o  be i n  equ i l l b r l un  
w i th  the parent so tha t  both beta rays are consldered t o  be emitted f o r  each of the 'OSr disintegra- 
tions. I n  many o f  i t s  chemlcal properties, strontium i s  s lm i la r  t o  calcium so tha t  I t s  behavior I n  
the environs and i n  the body fol lows that  o f  calcium; t h a t  I s ,  those items i n  the food chaln which 
are normally high I n  calcium would be expected t o  also accumulate "Sr. Since mi lk i s  an important 
source o f  calcium i n  the human diet ,  i t  has also been a major contr ibut ion t o  the burden o f  
humans from fa l l ou t .  Estimates o f  the potent ia l  damage must rely on animal studies dnd comparlson 
wi th  materials such as radium that  deposit I n  the body In  a s lm l la r  manner. The prlmary s i t e  o f  
depositlon I n  the body i s  i n  bone, which I s  the major reservolr  of calclum. The primary e f fec t  o f  
strontlum at  the high levels used i n  animal studies has been bone cancer, although leukemias have also 
been produced. 
Radlations that  s ingle large doses of such materlals I n  animals produce mainly bone cancers, whereas 
continuous doses or single low-level doses produce malnly leukemia, presmably because o f  a dl f ference 
i n  the rad iat ion dose r a t e  t o  the sensi t ive tissues. 444 The maxlmun pennisslble body burden f o r  
occupational workers o f  2 pCf was derlved o r f g l n a l l y  by canparatlvc animal studles (using a 
shorter-l ived isotope) with radium. 4-51 Later recommendations by the Federal Radiation Council have 

It i s  indicated by the United Nations S c i e n t i f i c  C m l t t e e  on the Effects of A t m l c  

incorporated considerations o f  the dose t o  the bone m a r m  and bone I n  canparison t o  the  effects of 
external radiation. 4-55, 4-56 

Cesium-137 has a h a l f - l l f e  o f  30 years and emits beta rays with mean energies of 0.17 MeV (93.51) 
and 0.43 MeV.(6.51). I n  addltlon, It emits a 0.66 MeV gamma photon I n  841 o f  the dlsintegratlons. As 
a resu l t  o f  the gamma, It can produce s lgn i f lcdnt  external rad iat lon exposure I f  present a t  high leve ls  
on or  i n  the  ground. This i s  normally not a problem, however, because of the low leve ls  encountered I n  
a l l  but accident conditions. Measurements o f  13'Cs from f a l l o u t  lndlcate that  leve ls  on t he  ground 
of about 0.1 vCi/n? w i l l  produce a gama dose r a t e  o f  approximately 4 &/year. (A nR I s  l / l O W  o f  
a Roentgen (R), which i s  a measure of photon rad iat ion exposure i n  alr. Cesiun I s  a member o f  the 
a l ka l i ne  earth fami ly and tends t o  behave l i k e  sodium and potassim, both elements necessary f o r  
p lants and animals. It i s  found I n  the human d i e t  I n  mi lk and meat and I n  somewhat lesser quant l t ies 
i n  f r u i t s ,  vegetables, and grains. Although i t  i s  nonually t l e d  t o  the soil so tha t  i t s  a v a i l a b i l i t y  
f o r  uptake through roots I s  low, there are special circumstances I n  sandy s o i l s  with l o w  exchange 
capacity where such uptake can be signlflcant. Cesium-137 d ls t r lbutes widely throughout the body 
and resu l t s  i n  essent ia l ly  uniform whole body radiation. 4-51 From experience with external 
penetrating rad idt lon one would expect t he  prlmary e f fec t  t o  be leukemia followed by miscel1aneous 
other cancers assoclated w i th  rad iat ion exposure wfth the frequency of occurrence expected t o  Increase 
w i th  increasing quant i t ies  o f  137Cs i n  t h e  body. 

Another f i s s i o n  product, gaseous 1311, I s  released i n  small quant l t les from the Maln Technlcal 
Area. It has several pathways t o  man, lncluding d l rec t  Inhalation, deposltlon on 1eafy.vegetables 
consumed by man, and ingest ion o f  m i l k  from cows or goats eating vegetation on whlch l 3 l X  has been 
deposited. Since the primary food source of infants i s  milk, t h i s  can be the c r l t l c a l  pathway when . . 
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da l r y  animals are nearby. a Iodlne concentrates tn the thyroid. Thus, I f  the prlmary food source Is 
contaminated wi th  13'1 (a beta-gamna emit ter  with an eight-day h a l f  l l f e ) ,  t h a t  concentrates i n  the 
r e l a t i v e l y  small thyrold o f  an Infant, the dose t o  the Infant thyrold can be substantial canpared t o  
the dose t o  an adult thyro id  from the sme iodine release. 

Argon Is a noble gas t h a t  I s  present as a t race element I n  air .  Wen exposed to neutrons, sane 
o f  the prlmary natural 'Isotope (99.62 40 A r )  captures a neutron and becanes radloact lve 41Ar. Thls 
act fvat lon product, 41Ar, i s  a beta-ganma e n i t t e r  w i th  a 1.8 hour ha l f - l l fe .  Slnce 41Ar I s  a noble 
gas, i t  does not react read l l y  with other materials t o  fonn chemlcal canpounds. Thus It renalns i n  
gaseous fonn and I s  a source of external r d i a t l o n  only t o  those exposed tb or immersed I n  a cloud of 
the gas. Because o f  i t s  short h a l f - l l f e  the potent la l  hazard passes quickly. Thus, only those l i v i n g  
or working near such a source are potent ia l  receptors o f  a rad ia t i on  dose f r a n  41Ar. For a USL 
source, the only populatlon a t  r i s k  Is the population of Lor Alanos County. With the energetic garma 
from 41Ar decay (1.293 MeV I n  995 o f  the disintegrations), t he  exposure I s  a whole body exposure and 
would affect the body I n  the manner as j u s t  described f o r  337Cs. 

reactlons caused by the 800 MeV proton bean and assoelated pa r t i c l es  a t  LAMPF. the act ivat ion products 
'IC. 13N, and "0 are a l l  posi t ron en l t t e rs  wi th  h a l f  l i v e s  o f  20 minutes, 10 minutes, and 122 
seconds, respectlvely. As a posl t ron slaws down, It Interacts  with a f ree  electron. As a r e s u l t  o f  
the in teract ion the posi t ron and electron are annihilated and two 0.511 MeV photons are created. 

pr imar i ly  becomes a source o f  external wholebody rad la t l on  to those exposed t o  or lmersed i n  the 
cloud. As n f t h  41Ar, the potent la l  hazard passes quickly due t o  the short h a l f  l i v e s  with the 
Los Alamos County populatlon being the only populatlon a t  risk. 

about 4.5 x l o 9  years), a b w t  0.72 23% ( h a l f - l i f e  7.1 x l o 8  years), and a negl ig ib le  mass o f  the 
daughter o f  2%, 234U, whlch Is equal t o  the 23% i n  un l t s  o f  act lv l ty .  A l l  o f  these isotopes are 
alpha emitters and fonn the beglnnlng o f  a series o f  radloact lve decay products t h a t  end I n  a stable 
lead isotope. I n  sp l te  of wide use o f  uranlun I n  various canmerela1 products, by f a r  the greatest 
damage t o  human heal th has occurred fran, these decay p r o d i t s  t h a t  have been separated from the uranium 
ore, p a r t i c u l a r l y  226Ra and 22%n. I n  general, b io log ica l  concentration o f  uraniun along food chains 
does not seem t o  occur, and the ch ief  e f fec ts  noted with plants or anlmals are at t r ibuted t o  the 
chemical toxic1 ty  o f  uranlun rather than the radiatlons. Near r e l a t l v e l y  l a rge  pieces of debris, 
(up t o  several kilograms), p lant  t o x l c l t y  may occur a t  so i l  eoncentratlons near 50 ppn (50 v g  U/g s o i l )  
near the roots, and acute t o x i c i t y  may occur a t  leve ls  t e n  times this. 4-50 A t  the occupational leve l  
i n  hunans, t he  chemical t o x l c l t y  and e f fec t  on kldncy funct lon i s  a consideration. A t  the lower levels, 
these changes seem t o  be reversible i n  t h a t  they dlsappear h e n  exposure stops.C51 However, a t  
the envfrormental levels, t he  rad iat ion W i l l  be the important factor. 

population dose a t  LASL. 
safety aspects o f  plutonlum, a more detal led discussion I s  presented. 

S i m i l a r l y ,  carbon, nltrogen, and oxygen In  a l r  becane activated through varlous mediun energy 

As the activated a l r  Is exhausted out the stack a t  LAMPF, It di f fuses With ambient a i r  and 
. 

Uranim Is a naturally.occurr1ng material whlch I n  nature conslsts o f  about 99.32 238v ( h a l f - l i f e  

As indicated i n  l a t e r  sectlons, p lutonlun contrlbutes the least  mount o f  Indlv idual  and 
However, slnce there i s  sane controversy w i th  regard t o  the t o x l c l t y  and . 
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. r eac to r s  and cons i s t s  of several Isotopes w i t h  t he  c a p o s l t l o n  of any mlxture dependent upon. the exact 
method of production. The cha rac t e r l s t l c s  of the mJor Isotopes a r e  given In Table 4.1.3-1. The 
major i ty  of the plutonium handled In past years a t  LASL has Been either weapons-grade or  heat-source 
plutonium. In the weapons-grade mater ia l ,  the predanlnant Isotope Is 239Pu, w l t h  small f r ac t ions  of 
238pu, 240Pu, and 241Pu. The heat-source plutonlun a c t i v i t y  cons l s t s  of about 852 2 3 ~ u .  In fu tu re  
years  i t  may be expected t h a t  mlxtures contalnlng higher f r ac t lons  of the 240, 241, and 242 Isotopes 
used in programs studying the use of plutonlun a s  a reac tor  fuel wfth high l r r ad la t fon  levels.  However 
on an a c t i v i t y  bas i s ,  the biological effects of the varlous isotopes a r e  generally slmllar.  SInce the 
emissions f ron  plutonlun a r e  mainly alpha particles, which penetrate tissue only 50 pm (2 x l f 3  In),  
there is no concern u l t h  external rad ia t ion  under envlromental  condltlons. Thus, the effects of 
plutonlum c in  occur only I f  the plutonium enters the body. Prlmary routes  of  ent ry  a r e  by lnges t lon  
and inha la t ion  s ince  absorptlon through I n t a c t  sk in  Is low. The quan t l t l e s  t h a t  could conceivably be  
ahsorbed fran open wounds a t  the coment ra t lons  found In the envlronnent Is small. Ingestlon is usually 
considered to be of r e l a t i v e l y  mlnor Importance because plutonlum Is poorly absorbed fram the gut of 
man and animals 4-51B 4-67 and the t r a n s f e r  fran soll to  plant I s  low. 4-57 Thus, dlscrlmlnatlon 
f a c t o r s  occur a t  each s t e p  of t h e  t e r r e s t r l a l  food chains. 
a1 though there a r e  some data t h a t  ind ica te  t h a t  lngestlon may cont r lbu te  a tanerrhat higher f r ac t lon  
than was previously thought. 446 In fleld experiments, con tmina t lon  of p lan ts  occurs p l sar l ly  fran 
the external deposlt lon resu l t ing  f r a n  resuspenslon r a the r  than root  uptake. 4-58 c a p 1  exing agents , 
f o r  example those used In fertilizers, may increase the uptake in p lan ts  resu l t lng  In possibly hlgher 
inges t ion  through these food chains. There Is sane speculation t h a t  the small f r ac t ion  of plutonium 
incorporated in to  meat o r  plant foods may b e  more readl ly  dbsorbed fron the gut. 
Experiments on t h i s  a r e  In progress a t  Ba t t e l l e  Northwest but results a r e  not yet available. The 
uptake of plutonium fran the gut of very young anlmals ( h o r n  to  several days) Is considerably hlgher 
than for  adults. Howver, t h i s  Increased uptake l a s t s  only a short time and occurs durlng a period of 
l i f e  where exposure to  the envlrorment Is small. 

primarily because of the strong ddsorptlon of the  plutonlun on d la tans  and a lgae  h l c h  serve  as a food 
source f o r  higher forms such a s  f i sh .  Even here, however, t h e r e  Is about a f ac to r  of t e n  decrease In 
concent ra t fon  f o r  each t rophic  leve l  s t a r t i n g  wi th  t h e  primary concentrator,  d l a t a s  or algae. 
Investfgatlons contfnue on a l l  of these fac to r s  but results t o  da te  stlll Indicate t h a t  lnha la t lon  i s  
the more important pathway. 

Inha la t ion  occurs h e n  the plutonlun on ground or other  surfaces becomes resuspended ln  the 
a i r  by winds or mechanical means. Thls Is a c a p l e x  process with many var lab les  such a s  soll 
cha rac t e r i s t i c s ,  s o l l  molsture, and te r ra ln .  Studies of resuspenslon a r e  being made d t h  a nunber 
of d i f f e r e n t  systems Including t r ace r s ,  s o l l s ,  and areas contaminated wfth plutonlun. 444 Present 
indica t ions  a r e  t h a t  the plutonlun s t a b l l i z e s  In  the sol1 with time so t h a t  t h e  resuspenslon decrelses, 
r ap id ly  a t  first and then a t  a decreasing r a t e  with t h e  passage of time. Evaluation of t h i s  exposure . 
route  has been evaluated by several  studies 4-61s 463 and was Included In the proposed guidance by 
the EPA on plutonlum In soils. 

This conclusion is genera l ly  accurate 

4-581\, 4-588, 4 - 5 s  

Concentration of plutonlum occurs In the food chains In  the marine envlronnent. 4-61 Thls Is 

4-62 

4-63 

' 

4-121 

Plutonium does not e x l s t  t o  any s lgn l f l can t  degree a s  a natural  elenent. I t  Is made In nuclear . .  
I 
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Isotopes 

238Pu . 
23gPu . 

240h 

241h 

242Pu ' 

TABLE 4.1.3-1 

PLUTONIUM ISOTOPES 

Maj or 
Radlatldn Half =Llf  e 
Emitted (Years) 

a 86.4 
. .  

a 24 390 

a 6 580 

0 13.2 

a 379,000 

Specific 
Activity 

(Cl/g) 

17.4 

0.0614 

0.226 

112 . 

0.0039 
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The direct assessment of the effects of plutonium on hunans cannot be done since there has never 
been a case of cancer i n  mitn known t o  be caused by plutonium. 4-64 Localized lesions resulting f ran 
plutonfum imbedded i n  the skin by wounds’have occurred but none have progressed t o  cancers. 
These are the most severe reactions that have been found i n  humans t o  date. The types of cancer that 
are  of potential concern, as indicated by human experience with 226Ra and anlrnal experiments with 
plutonium, a r e  bone cancers and l i v e r  cancers from plutonium absorbed i n to  the body and lung cancers 
from plutonium deposited i n  the lung and retained there f o r  long periods o f  time. 

many times that of other tissue. However, the ICRP has examined th i s  question and does not consider 
these nodes t o  be suf f ic ient ly  radiosensitive t o  require consideration as a sensitive organ. 

concern. The following excerpt fran the Rocky Flats Draft Environmental Impact Statement 
sumnarires th i s  possibil i ty. 

following plutonium doses.nuch higher than the doses a i c h  would have result& i n  other evidences 
o f  toxlci ty. 468a* 4-69 While studies of multi-generation genetic effects have not ‘been perfoned, 
an investigation of cytogenetic effects I n  the testes o f  hamsters showed no signif icant increase I n  
the frequency o f  chromosome aberations after calculated radiation doses of 1 and 4 rads. 
exposures employed i n  th i s  study would resul t  i n  signif icant l i f e  shortening and cancer induction, 
suggesting that genetic r isks are small compared t o  somatic risks. Studies o f  chromosome aberrations 
i n  the gem cel ls  of male mice af ter  protracted exposure t o  239Pu, with doses ranglng fran 14 t o  
44 rads showed signif icant effects, i n  agreement wlth predictions based on previous studies with 
gamma ray and neutron exposures and assumed RBE and d is t r ibut ion factors. 4-71 Recent studies i n  
mice have indicated that the c r i t i c a l  spenatogonial stem cel ls  of the tes t i s  may receive a 2 t o  2.5 
times higher dose fran deposited plutonium than the average f o r  the testis, due t o  inhomogeneities of 
d l s t r i b ~ t i o n . ~ ” ~  However, the to ta l  deposition of plutonfum i n  the gonads i s  low, I n  a l l  animal 
species studied, so that wen allowing f o r  preferential exposure of stem cells, the dose t o  these 
ce l l s  would not be expected t o  exceed the to ta l  body average. 

I n  a recent paper Grahn e t  al. 4-73A studied dominant le tha l  mutation rate and reciprocal 
chromosome translocations i n  mice injected wlth 239Pu and exposed t o  gmna rays and fast neutrons. 
They showed that the dominant lethal mutation rate i s  independent of to ta l  o r  accumulating doses 
with th i s  effect dependent primarily on the dose rate o r  quantity o f  plutonium i n  the testis. They 
concluded that plutonium does not provide an unsual or unexpected genetic threat. The mutagenic 
eff iciency ra t ios  f o r  plutonium canpared to  continuous 6oCo g a m  Irradiation ranges fran 13 f o r  
dominant lethals t o  about 40 f o r  reciprocal chranosome translations If the dosc-rate fran plutonium 
i s  expressed as the average t o  the ent i re  mass of the gonad. Because of uneven d is t r ibut ion i n  the 
test is, the actual RBE f o r  the effectiveness o f  the alpha particles would be even lower. 

4-65, 4-66 

The lymph nodes i n  the lymphatic system draining the lung accunulate plutonium concentrations 

4-67 

The poss ib i l i ty  o f  genetic effects as a result of plutonium i n  the gonads has been a recent 
4-79 

“Effects i n  testes or ovaries a t  the ce l lu lar  or t issue level have been observed only 

4-70 The 

“4-73 

*Reference numbers have been changed t o  conform wlth nunbering i n  th is  document. I’ 
I’ 

-- - 
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Barnhart and Cox 4-730 measwed the RBE o f  23sPu alpha particles i n  v i t r o  using one locus of a 
Chinese hamster ce l l  . l ine CHO. 
f o r  alpha part icles and 1.3@).23~lO-~ f o r  x-rays i n  the i n i t i a l  portlons o f  both curves. These values 
were based upon viable ce l l s  renainlng a t  the i n d  of the experiment so. that an RBE based upon to ta l  
i n i t i a l  ce l ls  could be l a w e r  than the indlcated 3.7. 

Brandon 4-73c has beenexmining the blood of both uranim miners and plutoniun workers fo r  
chraosomal aberrations. H i s  l n i t i a l  data have shorn apparent changes I n  both groups, but the 
significance o f  t h i s  change I n  tenns o f  health are unknm. It i s  also noted that the plutoniun 
workers received unknown quantities o f  neutron radiation that could have affected the results. 

of 226Ra and 224Ra (radioactive materials that  deposit i n  the bone as does plutoniun) and comparb 
t i v e  studies with animals, using both radiun and plutoniun, a t  high levels o f  exposure. 
current maximum pennissible body burden fo r  occupational exposure t o  plutonlm of 0.04 vC1 was derived 
i n  the la te  1940s by canparison o f  th.e effects o f  plutoniun with those o f  r d l u n  i n  rodents. The 
radium value used f o r  th is  purpose o f  0.1 i s  tha t  quantity f ixed i n  the body that had produced bone 
cancer i n  hunans. Later experlments with beagles a t  the University o f  Utah have essentially confinned 
th i s  conclusion fo r  plutoniun, although there are some questions renaining on the exact behavior of 
p l  utoni urn i n  the bone over a 1 ong period. 4-75 These experiments also Indicated that, i n  addltion 
t o  the bone cancers produced with body burdens tell above the maximun pennissible body burden, an 
occasional l i v e r  cancer i s  also produced. There 1s speculation that these l i v e r  cancers may become 
of greater importance a t  lower exposure levels and longer l ifetimes, such as those o f  the hunan. The 
i r rad iat ion o f  lung t i s s w  by insoluble materials depositing i n  the lung and renalning there fo r  long 
periods of time i s  under study with dogs a t  Bat te l le  tbrthrrest. I n  the i n i t i a l  group, the quantitles 
o f  plutonium inhaled were so great that ' the majority o f  dogs died of re la t i ve ly  acute changes leading 
t o  f ibros is  and pulmonary insufficiency. However, those dogs that  survived th i s  perlod did show a very 
high incidence of lung cancer. Additional dogs a t  lmr exposure levels are now being observed. The 
current status o f  the inhalation studies using beagle dogs i s  given i n  the annual report o f  the Pacific 
Northwest Laboratory. 4075A For beagles exposed t o  239Pu oxide about 90 months pr ior  t o  reporting, 
no deaths fran lung-tunors have been noted with lung burdens less than 5.3 nCi/g, some 300 times 
greater than the occupatfonal l i m i t  f o r  radiat ion workers. For exposures t o  238pu oxide and tlmes 
o f  about 60 months, deaths due to  lung tumors have not occurred a t  lung burdens less than about 
53 nCi/g or 3000 times the occupational l l m i t .  These studles are continuing. Other experiments 
biith re la t i ve ly  high doses by varlous investigators with mice, rabbits, and- rats have indicated that 
lung cancer can be produced by inhalation o f  levels o f  plutoniun high campared t o  those i n  established 
1 imlts. 4-76 Current l i m i t s  on plutoniun exposure i n  the lung are based upon calculated radiation 
doses l imi ted by the observed effects f ran external radiation. 

Linear slopes f o r  dose versus mutations gave slopes o f  4.7-.50~10-~ 

' 

Estlmates o f  effects I n  bone have been derlved fran studies of hrrmans who had signif icant burdens 

4-74 The 
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Estimates of the maxlmm r isk  for production o f  cancer and genetic effects by radiation have been 
derived by several. groups. 4-77, 4-78 These have been applied t o  plutonium and compared t o  the r isks 
derived fran animal experlments I n  several enviromtental impact statements. 4-63, 4-79 

I; 
There have been questions raised as t o  the adequacy of the present standards fo r  plutonlm. The 

Natural Resources Defense Council has petitioned the governnent f o r  a reduction I n  levels permitted 
based upon a hot par t ic le  hypothesis. 4-80 This hypothesls hdS been revfeted by a number o f  indivfdudlr. 
and scient I f  IC organ1 zatlons 4-81 through 465 and has been rejected by a l l .  Gofman has postulated 
that c i g a r e t t e  smoking destroys the c i l l a  i n  the bronchi leading t o  retention of plutonlum partlcles 

4-86 T h i s  i n  these areas'for long times with resulting increase In dose and probabil ity o f  cancer. 
theory has been rebutted by several lndlvlduals rrho point out a number o f  untenable assunptions I n  the 
hypotheSl Se. 4-87n 4-88 Martell postulates that very smal l  part icles of natural radloactlve materlals 
i n  tobacco smoke are responsible fo r  the carcinogeniclty o f  tobacco smoke and, by analogy. concludes 
that plutonlun part icles should do the sane thing. 4-89 This theory Is unsupported by evldence and 
ignores the known chemical carclnogens i n  tobacco. Morgan has proposed a reduction i n  the maxlmun 
permisslble body burden based on the mult ipl icat lon o f  four factors. 4-90 However, there 1s no 
evidence t o  show that h is  proposed factors are independent o f  each other as nould be required f o r  
h is  application. The f l r s t  factor of these i s  based on data from beagle dogs that show the tox lc i ty  
r a t l o  t o  be 16 rather than the current value o f  5. 4-91 However, Morgan does not conslder the 
dlfference caused by the present ICRP estimate o f  45% depbritlon i n  the b ~ n e ~ ' ~ '  as compared t o  
the 90% assuned a t  the time o f  the original standard deve l~pnen t .~ '~~  H I S  second factor o f  2 1s 
based on the comparative surface-to-volume r a t i o  i n  the beagle and man. His assunptfon that the 
man has a smaller surface-to-volume r a t i o  would lead t o  a higher dose and therefore a higher r i sk  
o f  cancer. However, l a t e r  data have shown that t h i s  difference does not exist. 4-92 H i s  t h i r d  
factor of 10 Is based on a more rapid deposition rate o f  plutoniun i n  man than that i n  the dog leading 
t o  a higher dose t o  the c r l t l c a l  surface ce l l s  o f  the bone i n  man. However, the greater l i f e  span of 
man than the dog w i l l  lead t o  deCredScd influence o f  t h i s  factor. & k t S  have cdlcu1ated th i s  effect 
using only hunan data and have concluded that the present standards are reasonable. 
fourth factor o f  4 arises from a comparison o f  early effects i n  the lungs o f  baboons and dogs. 
The extrapolation o f  these effects, which d id  not involve cancer, fran lung tissue t o  bone i s  canpletely 
unfounded. 

In conclusion, the present plutonium standards are w e l l  supported and the calculations and dose - 
r i s k  assessments present& f o r  plutonlun I n  the EIS were based upon methodology and current standards. 
However, I n  keeping with good sc len t l f i c  and public health princlples, studies of the bases f o r  the 
standard w l l l  contlnue a t  LAX. 

which i s  a low-energy beta enitter. When p luton im i s  chemically purified, the 241h i s  separated 
and can appear i n  effluents. 
of 2411\, w l l l  Increase (through rd ioac t l ve  decdy) i n  the mlxture with the passage o f  tine. Since 
2 4 1 ~  Is an alpha emitter, t h l s  results i n  a net increase i n  the rate o f  alpha mirslon, with a 
max imm reached i n  about 70 years af ter  separation. The behavior of 241h I n  the environnent i s  
not w e l l  known, but the few experiments conducted indicate that i t  m a y  be more soluble than plutonlun 

4-93, 4-94 The 
4-95 

An Individual isotope o f  Interest Is 241&n. This isotope results from the decay o f  241Pu, 

In plutonium containing signif icant quantities o f  241~u, the mount 
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and, therefore, more avai lable t o  plants and animals. 4-96 The e f fec t  of t h i s  material i n  animals 
has not had extensive study, but it i s  generally assumed that  the effects are s im i la r  t o  those of 
plutonium. Most o f  the plutoniun used a t  LASL has been r e l a t i v e l y  l o w  i n  241Pu: 

As was noted i n  the indiv idual  discussions, a l l  o f  the experience wi th  the ef fects  o f  these 
radioisotopes has occurred a t  experimentally administered levels, and resul t ing rad ia t i on  doses were . 
wel l  above even the occupationa1,levels. To discuss the possible ef fects  a t  lower levels, It i s  
necessary t o  extrapolate the data, o f ten by several factors' of ten. Some years ago it was assumed, 
fo r  the purpose o f  set t ing standards o f  exposure, t h a t  the response, o r  e f fec t  on hunans, follorred a. 
l i n e a r  re la t ionship w i th  no threshold. That is,  f o r  a given effect, the incldence o f  the e f fec t  was 
proportional t o  the dose and there was an ef fect ,  no matter how l o w  the dose. It, was also assumed 
t h a t  f o r  a given dose, e f fec ts  were independent of the dose rate. It i s  impossible t o  e i t he r  v e r i f y  
o r  discard t h i s  hypothesis f o r  the low leve ls  o f  dose involved i n  environnental exposures. For l o w  
LET radiat ion,  there i s  some mounting evidence of a smaller ef fect  f o r  sane types o f  cancers when 
the rad iat ion i s  recelved a t  low dose rates although some theories and data suggest the opposite. The 
so-called l i n e a r  hypothesis i s  used. as the most pessimistic basis for  estimating effects. I n  practice, 
the emissions are control led t o  the minimun levels that  can be p rac t i ca l l y  achieved. Occupational 
standards, which are believed t o  represent a minimal r i s k  t o  the worker, are below the levels at rrhlch 
effects have been noted. The population standards are l / l O t h  t o  1/3Oth of these levels; For DOE 
operations, the exposure guidelines are implemented I n  terms of Radiation Protection Standards and 
Concentration Guides which set l i m i t s  for  t he  content 'of rad ioac t i v i t y  i n  water o r  a l r  such that  
occupational o r  continuous exposure would not resu l t  I n  excessive doses. The Concentration Guides I . 
are documented i n  ERDA Manual Chapter 0524. Estlmatlon of possible effects i n  the  population would 
require extrapolations over a range of doses o f  a thousand t o  a m i l l i o n  times the levels noted I n  
the environs. Current information does not j u s t i f y  such an extrapolation; but, even I f  done on the 
l i n e a r  no-threshold assmption, i t  I s  c lear  t h a t  the r i s k  o f  additional cancer f ran  t h i s  source I s  
very low. 

discussion of general toxicological  considerations fo r  those elements that  are used i n  such quant i t ies 
o r  ways as t o  permit l i m i t e d  release t o  the e n v i r o m n t .  . 

EPA standards. 

1930s. 
o f  acute exposure canplete recovery takes place, wi th  rest  and removal from exposure, wi th in  one t o  
three weeks. With others, the recovery period i s  as long as four months. With some, the e f fec t  i s  
f a ta l .  446A The amount o f  b e r y l l i u n  required t o  produce acute poisoning I s  estimated a t  25 t o  45 
micrograms per cubic meter o f  a i r  f o r  some period of time. I n  one reported accident resul t ing i n  
symptoms, the exposure lasted 20 minutes a t  45 micrograms per cubic meter. Three types o f  sk in  leslons 
t h a t  may fo l low exposure t o  be ry l l l un  compounds are acute dennatit ls, ulceration, and granulanas. Their 
occurrence depends on the nature of sk in contact. The chronic ef fects  o f  exposure t o  be'ry l l lun have 
been described as a var iable l a ten t  period between l a s t  exposure and the onset of berylliun.disease. 
The la ten t  periods may be a few weeks t o  more than ten  years. There I s  great Indiv idual  var ia t ion i n  
hman react ion t o  be ry l l i un  exposure. Very' s l i g h t  exposures may produce the symptoms o f  the disease. 

As w i th  radioact ive materials, marly stable elements are used a t  LASL. Followlng i s  a b r i e f  . 

I n  a l l  cases, LASL canplles w i th  OSHA and 

Acute respiratory disease resul t ing f r a n  exposure t o  b e r y l l i u n  has been recognized since the 
Dermatit is and sk in  ulcers were also obsenred i n  acute b e r y l l i m  poisoning. I n  most cases 
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I 
In some cases  the bery l l lun  content of the a l r  may have been a s  low a s  0.1 ug per cublc meter of alr. 
The New Mexico 30-day average a t iospher lc  concentratlon standard as adopted for EPA guidance Is 0.01 vg 
per cubic meter. 

cadmlun compounds can take place, but  t h i s  exposure Is negllglble.  Dally Intake by food In the US Is 
estimated a t  4 t o  60 mlcrogrms per day; fruit has the larest cadmlun level.  5hellflsh and kldney and 
l i v e r  of anlmals have the hlqhest concentratlon. Alr concentratlons range f r an  less than 0.001 t o  
0.05 vg/m The amount inhaled depends on the volrrnc of a l r  (average Is 20 m /day) and the m b l e n t  
concentratlon of cadmlun. The normal a l r  concentratlons fran studles conducted In Phoenix, Arizona 

3 and Dallas,  Texas indicated 0.006 vg/m and 0.005 &n3, respectively.  Cadmlun I s  found In c lga re t t e s ,  
1 t o  2 pg per c lgare t te .  Tests lndlca te  0.1 t o  0.2 ug cadmlun per c l g a r e t t e  In the malnstream of the  
smoke. Cadmlun concentratlon In ua t e r  has been reported a t  1 us/o (1 ppb or less). A cadmlun mlde 
dose t h a t  resulted In tno hunan deaths ms calculated t o  be appoxlmately 2,500 laglm3-mlnute. lhls 

3 3 represents  an exposure t o  100 m g l m  f o r  25 minutes or 50 mg/n for  50 mlnutes. As l l t t le  a s  14.5 mg 
o f  cadmlm taken orally by man bas caused nausea and vanltlng, but a s  much as 326 mg was not fatal. 
Thirteen t o  15 ppn of cadmlun In popslcles has slckened children a s  has 67 ppn In punch and 530 ppn In 
ge la t in .  Emphysema has been found moq male wrkers chronlca l ly  exposed t o  cadnlun oxlde dust In an 
a lka l lne  ba t t e ry  f ac to ry  In Sweden. Exposure concentratlons ranged frm 3 t o  15 mg/d. In fatal 
cases  of acute cadmlun polsonlng, pathologlcal changes have been found In the kldnys .  Prolonged 
exposure t o  cadmlun a i d e  dus t  has glven rise t o  renal danage In factory wrkers, wlth p o t e l n u r l a  as 
the most canmon c l i n i c a l  sympton. In wrkers sufferlng acute cadmlun poisoning a s  a r e s u l t  of tox lc  
exposure t o  cadmlun a i d e  funes, mlcroscoplc changes were evident In the l ive r .  Increases In  %run 
gamma globulin have a l so  bee6 reported In  several exposed IndfVfdUalS. hedl has been observed In 
cadmlun workers exposed t o  cadmlun a i d e  dus t  or f W D  Anemla has also bmn found In experimental 
animals exposed to  cadmlun. Qstematlc administration of cadmlun has caused acute t e s t l c u l a r  nectosls 
i n  a nunber of animal specles. Although hlgh concentratlons have been found In t e s t i c u l a r  tissue In 
occupationally exposed hunans, the same necrosis has not been reported In hmans. Cadmlun has been 
shorn to cause hypertenslon In anlmals; howcvec, wldence I s  stlll lacking for associating hypertension 
w i t h  cadmlun exposure In hunans. 

Mercury Is widely dlstrlbuted In 1011, dust, and mater. Food contalns trace mounts,  b e t d e n  
0.005 and 0.25 ppn. The average "nonnal" value for mercury In  urlne Is between 0.4 mg and 10 mgllter. 
Mercury I s  a l so  excreted In sa l iva ,  sweat, and milk. Mercury canpounds a r e  readily absorbed o ra l ly ,  
by inha la t lon ,  or by any parenteral  route and by mucous menbranet. Metall lc mercury I s  not r ead i ly  
absorbed In the gas t ro ln t e s t lna l  system. Vapors of me ta l l i c  mercury a r e  toxlc. A stream of a f t  

2 passfng Over a 10 an sur fuce  becomes 1% satwated a t  rOaR temperature and conta ln t  3 mg of mercury 
per cublc meter of a l r .  Acute exposure to mercury ckpounds  a t  hlgh l e v e l s  causes a va r i e ty  o f  
gas t ro in t e s t ina l  symptoms and a drop In  v l n e  output. In f a t a l  cases syncope, convulslons, or 
unconsclousness precede death. On the bas i s  o f  several Investigations and an adequate sa fe ty  margln, 
the cu r ren t  indus t r ia l  threshold llmlt value of 0.05 mg mercury per cublc meter was establlshed. The 
U.S. Food and Drug Admlnlstratlon's interim guideline f o r  mercury I n  f i s h  Is no more than 0.5 ppn. 

4 4 3  

Cadmlun en te r s  the body mainly through Ingestion or lnhalatlon. Skln penetratlon by soltble 

3 3 
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Lead dust and the dust and funes o f  a l l  but the most Insoluble lead compounds (sulfides, 
chrmates) are read i l y  absorbed on Inhalat ion and, t o  a lesser degree, lngestlon. Lead ant! I t s  
inorganic canpounds are not o rd lna r l l y  absorbed through the skin. T h e ' f l r s t  detectable c l l n i c a l  
symptom of excessive lead absorptlon i s  an Increase In  the lead content o f  the urine, followed 
by an increase o f  lead I n  the blood. The ear ly  symptoms o f  lead In tox icat ion are most carmonly 
gastrointest inal  disorders, constlpation, abdominal pain, anorexia, and perhaps l n tenn l t t en t  vanlting. 
Central nervous system manlfestations and changes I n  blood c e l l  morphology may also occur. Three 
hundred micrograms (300 pg) o f  elenental lead I s  considered t o  be the maxlmun d a l l y  p e n l s s l b l e  Intake 
fran a l l  sources f o r  ch i ldren t o  prevent accunulatlon. Lead accunulates I n  bone and teeth. 

i s  betwen 100 and 200 mg. Chronlc antimony polsonlng I s  s lm l la r  to chronic arsenlc poisoning. Acute 
antimony poisoning from Ingestlon produces gastrolntest lnal  symptoms t h a t  may occur concurrent wl th  or 
be followed by hemorrhagic nephr l t ls  and hepatlt ls. 
C a l  cul ated and Measured Doses 

As discussed elsewhere i n  t h l s  report  (see Sectlon 3.3.3). Lor A l a o s  k l e n t l f l c  Laboratory 
operations resu l t  I n  the release o f  small quant l t les o f  radloact lve materlals t o  the envlroment. 
Radiological dose estimates are provided f o r  the s lgn i f l can t  exposure pathways among those dlagr&ed 
i n  Figure 4.1.3-1. Dose calculat lons are based on consewatlve models (models t h a t  are more l l k e l y  t o  
overestimate than underestimate the actual dose) and are Intended to apply t o  the average adul t  unless 
otherwise stated. Specific persons w l l l  recelve hlgher or lower doses dependlng upon t h e i r  age, l l v l n g  
habits, food preferences, or recreational act lv l t les .  Source t e n s  (awnt o f  material released) are 
based on actual release measurements, and dose estimates are based on monltorlng data f ran  USL radlol 
log ica l  survei l lance programs (see Sectlon 3.3.4) and theoret ical  calculatlons. I n  t h l s  sectlon, 
annual doses t o  indiv iduals are expressed I n  m l l l l r e n  (men). The mren I s  equal t o  1/1000 o f  a rem 
and i s  a unit t ha t  p e n l t s  comparison o f  rad la t l on  doses f r a n  d l f f e ren t  types o f  rad ia t l on  (such as 
gamma rays, alpha part ic les,  and neutrons) tha t  produce d i f f e r e n t  degrees o f  damage I n  hunan t lssue 
f o r  a given amount o f  absorbed energy. For X-rays the t issue dose I n  rem I s  s l i g h t l y  smaller than 
the Roentgen ( the rad ia t i on  exposure unit  I n  alr). Population doses are given In  man-ren, whlch I s  
an expression for the sunmation o f  h o l e  body doses t o  lndlv lduals I n  a group, e.g., I f  1,000 people 
were each exposed t o  0.001 ren or tno pbople each received 0.5 rem; t he  populatlon dose I n  each case 
i s  one man-rem. 

The radioisotopes released to the atmosphere fran Laboratory operatlons havlng a potent ia l  f o r  a 
s ign i f i can t  radiological  impact are: 
gas), (3) 13%, ( 4 )  2 3 8 ~ u  or 239~u, and (5 )  a f r  act ivat ion products "c, %, ami '50. 

Dose calculat ional  models are Included I n  Appendlx H (pages H-40 through H-42 and H-73). 
Atmospheric e f f l uen t  doses e r e  cat cul ated f r a n  mvironnental measurenents except f o r  41Ar, whlch 
was calculated frq theoret lcal  disperslon. Table 4.1.3-2 glves maxlmun Indiv idual  and boundary dose 
calculat ions rh i ch  are based on 1978 data. 
'IC, 13N, and "0, amd 
and t o  the maximun individual. T r l t l u n  and 239Pu cause lns lgn l f l can t  exposure to the publlc. 
Calculations f o r  other isotopes released I n  ef f luents  resul ted I n  doses <O.OlX of the RPS and are 
not included i n  indiv ldual  and population dose estimates. 

Finely div ided antimony I s  strongly l r r i t a t l n g  t o  t l s s w s  and mucous membranes. The le tha l  dose 

41 (1) 3H (a radloact lve Isotope o f  hydrogen), (2) A r  (a  noble 

As can be seen f ran  the data, the actlvated a i r  products 
41 Ar ,  contr ibute the bulk o f  the rad la t l on  exposure a t  the boundary 
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Figure 4.1.3-1 

Potential Exposure Satbays f Or .Contaminants' 
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TABLE 4.1.3-2 

CALCULATED BOUNDARY AND MAXIHUM INDIVIDUAL DOSES 
FROM AIRBORNE RADIOACTIVITY 

Maximum Haximum 
Boundary -Dose Individual Dose 

C r l  t i c a l  Dose Dose 
IsotoDe Oraan -.- Location (mm/y r )  Location (mrem/yrl XRPS 
3H (HTO) Whole Body- * TA-54 0.071 A I  rpor t  ' 0.029 0.0058 
l l c .  1 3 ~ .  150 Whole Body Restaurant 1 4a 

N. Of TA-53 
Restaurait 3.8 0.76 
N. O f  TA-53 

41Ar Whole Body Boundary N. 1.2 Apts. N. of 0.7 0.14 

239Pu Lung TA-54 0.024 k n d e l i e r  . '"  0.007gb 0.00053 
o f  TA-2 Stack ?A-2 Stack ,.,: 

aEstimated from TLO measurements June-Dec. 1978. 
bFor a 50 yr. dose comnitment. bone.becoms the c r i t i c a l  organ. A maximum individual would 

receive a 50 yr. dose comnitment t o  bone o f  0.53 m r e n .  

* 
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Population dose estimates f ran the 1978 atmospheric eff luents are given i n  Table 4.1.3-3 where 
they are campared t o  natural and M i c a 1  sources-of radiation. 

The calculated 8.4 man-rem fran atmospheric "C, 13N, and 150 i s  probably high because it 
i s  subject t o  many of the same uncertainties tha t  caused boundary dose calculations t o  overestimate 
actual doses frm these isotopes by a factor of 9. The thole-body population dose t o  the estimated 
105,000 inhabitants of the 80 km c i r c l e  around Lor Alanos because of U S L  operations i s  estimated t o  
be 10.5 man-rem, which i s  the population dose t o  Los Alamos County inhabitants. 

Dispersion, d i lu t ion,  and decay i n  t rans i t  reduce isotope concentration t o  very small fractions 
o f  the concentrations i n  Los Alanos so as t o  make exposure undetectable and theoretical ly a very small 
f rac t ion  o f  the estimated 10.5 man-rem. For exaple, "C, 13N, and 0 have concentrations more 
than 100,000 and 2,000,000 times lawer i n  Espafiola and Santa Fe than i n  Los Alanos, respectively. 
Similarly, 41Ar concentrations are 600 and 2300 times loner i n  Espazola and Santa Fe than i n  
Los A1 amos, respectively. Thus, the to ta l  estimated population dose attr ibutable t o  Laboratory 

'e f f luents  sms t o  10.5 mn-rem or 0.088 of the background dose (11,900 man-rm) t o  the population 
wi th in  an 80 km radius, or  0.442 of the population dose to  Los Alamos County residents f ron natural 
rad iat ion or 0.52% o f  the dose o f  county residents from medical radiatlon. In fact, county residents 
would receive more dose fran a i r l i n e  travel than fran Laboratory operations. Note that the port ion 
o f  the population dose due t o  41Ar and 'IC, I%, and "0 would be included in  the overall 
external penetrating radiat ion dose measured by the thennol uninescent dosimeters. 

A1 1 Laboratory l i q u i d  eff luents are released t o  the environnent on Laboratory property. 
The only pathway f o r  exposure t o  the public fran these radioactive l i q u i d  eff luents i s  by water 
runoff transporting them i n  water and sediment beyond Laboratory boundaries and eventually t o  the 
R i p  Grande. This can occur by surface runoff, caused by heavy thunderstons or  spring snow melt 
(see Section 4.1.1). It i s  known tha t  small  amounts o f  238B239Pu and 137Cs have been transported 
o f f -s i te  i n  sediments. 4-24m 4-98 Also, there are locations that have accunulated 
13'Cs i n  sediments i n  s ign i f icant  concentrations above background. These locations are stream 
channels tha t  f o n e r l y  received l i q u i d  waste ef f luent  f ran Laboratory operations. Some o f  t h i s  land 
i n  Pueblo Canyon was released by the AEC and i s  now accessible t o  the public. Because of the natural 
characteristics o f  these locations ( isolated and rugged) any person exposed t o  these contaminants w u l d  
l i k e l y  be exposed f o r  only short periods and thus rnu ld receive <1 mren fran such an exposure. Also, 
because o f  location, i t  i s  un l ike ly  tha t  someone would gather sand fran these streambeds t o  use i n  
gardens, sandboxes, concrete, etc. These canyons o f  interest have been the subject o f  ecological 
studies since 1972 and thus are being closely monitored (see Section 4.1.1). 

a c t i v i t y  has accumulated i n  the stream channel sediments and bank so i l s  f ran transport out o f  
Acid-Pueblo and upper Los Alanos Canyon (see Section 4.1.1 and Appendix H, pages H-20 44-25 and 
H-100-H-101). Because c a t t l e  are a t  times grazed i n  t h i s  part o f  Los A laos  Canyon, a food chain 
analysis was made t o  estimate potential exposures. 
during the years h e n  spring snownelt resul ts  i n  continuous f l o w  i n  the stream channel f o r  an 
extended period. 

1 5  

238,239pu and 

I n  lower Los Alamos County, bhich crosses the San Ildefonso Pueblo Reservation, some radio- 

The largest potentlal uptake w u l d  occur 

Some o f  the data u t i l i z e d  i n  the analysis e r e  collected f o r  the radiological 
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TABLE 4.1.3-3 
1978 WHOLE BODY POPULATION DOSES 
TO LOS ALAWS COUNTY RESIDENTS 

Exposure Mechanism 
Atmospheric Tr i t ium (as HTO) 
Atmospheric l l c s  1311~ 150 
Atmospheric 41Ar 
Total Due t o  LASL Atmospheric Releases 
Cosmic and t e r r e s t r i a l  Gama Radiationa 
Cosmic Neutron Radiation 

( ~ 1 7  mrem/yr/person ) 
Sel f  I r rad ia t i on  from Natural Isotopes I n  the Body 

(-24 mrem/yr/person) 
Average Due t o  A i r l i n e  Travel 

(0.22 mrem/hr a t  9 ton) 
Total Due t o  Natural Sources o f  Radiation 

Medical Exposure 
'. (-103 mrem/yr/person) 

Whole-Body Population Dose 
(man-rem) 

0.23 
8.4 
1.9 

10.5 
1570 

330 

470 

13 
2383 

2020 

aCalculations are based on measured (TLD) data. They include a lm reduction I n  
cosmic rad iat ion due t o  shielding by structures and a 40% reduction i n  t e r r e s t r i a l  
rad iat ion due t o  shielding by structures and sel f -shielding by the body. 

0 
.- 
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survey conducted under the FUSRAP program (see Sec. 4.1.1) and w i l l  be published i n  a de ta i led  repo r t  
of that nork. The basic assumptions i n  the  analysis inc lude a beef steer obtaining a l l  ingested water 

and vegetation f o r  3 months dur ing each o f  two  years fran the lower Los Alamos Canyon. The water i s  
considered t o  have 5 pC i / l  o f  239Pu inc lud ing  t h a t  on suspended sedfments (based on measurements from 
the 1975 spring*snomnelt), and the  bank s o i l s  2 pCi Ig  of 239Pu (based on measurements f o r  the  FUSRAP 
study). 
ments t o  a human adu l t  eat ing the e n t i r e  l i v e r  o f  the 2-year-old steer were calculated t o  be 3 x 10” 
mrem whole body dose and 1.3 x 
fo r  consunption of a l l  other meat from the steer. 

i n  any doses s t a t i s t i c a l l y  higher than those due t o  worldwide fa l l ou t .  ’Th is  i s  confinned by the 
measurements o f  water, sediment, and f i s h  fran the  R io  Grande downstream fran the confluence w i th  Los 

A1 amos Canyon ind i ca t i ng  no a c t i v i t y  a t  l eve l s  s t a t i s t i c a l l y  higher than present fran worldwide 
fa 1 1 out. 4-23, 4-34, 4-35, 4-36, 4-99 

etc., are not considered t o  be s ign i f i can t  exposure pathways t o  the  public. 
through 28) provides the  most recent data on monitoring r e s u l t s  i n  these pathways. 

and LAMPF. C r i t i c a l  assembly t e s t i n g  occurs on a regular, bu t  i n te rm i t ten t  basis. Short exposures 
are made w i t h  a Cockroft-Walton accelerator and varlous c r i t i c a l  assemblies. Other assemblies, such as 
Godiva, are operated i n  short burs ts  ( l a s t i n g  f rac t l ons  of a second). D i rec t  rad ia t i on  measurements 
by thermoluminescent dosimeters (see Section 3.3.4) have indicated the  highest integrated exposures 
occur near the  C r i t i c a l  Experiment F a c i l i t y  a t  Pa ja r i t o  Site. 4-23n 4--35 Extensive neutron and 
gamma measurements dur ing numerous t e s t s  l e d  t o  the  estimate o f  1120 mremlyear a t  the  most exposed 
loca t i on  on Pa ja r i t o  Road, a main th rough fa re  between 10s Alanos and White Rock. 4-100 Assuning a 

person made 15 round t r i p s  per week dur ing the  times t e s t s  were being conducted a t  Pa ja r i t o  Site, a t  
an average speed of 40 mph past the s i te ,  t he  calculated dose i s  about 1 mremlyear. The t e s t  schedule 
f o r  c r i t i c a l  assemblies i s  arranged t o  avoid bursts dur ing the  t ime school buses pass the  s i te .  

boundary. Gamma tad la t i on  measurements whi le LAMPF i s  operating are ind is t ingu ishab le  from back- 
ground. 
0.2 mrem/yr when LAMPF reaches f u l l  power. 

a l oca t i on  p o t e n t i a l l y  occupied by a member o f  the  public. Thus, i t  i s  expected tha t  doses t o  members 
o f  the  pub l ic  frun the  Van de Graaff and (mega Reactor w i l l  be l ess  than t h a t  from TA-18. 

Laboratory e f f luen ts  o r  operations. Vegetation sampling I n  o f f s i t e  areas indicates on ly  background 

leve ls  o f  plutonium, t r i t i u m ,  uranium, and cesiun. Thus, consunption o f  such vegetation o r  animals 
feedjng on such Vegetation does not cause a s tgn l f i can t  impact on humans. There are areas onsi te 
t h a t  are not avai lable t o  the  publ ic f o r  use but are used by animals f o r  forage; e.9.. honeybees 
have been known t o  forage a t  o l d  waste disposal areas and deposit t r i t im i n  t h e i r  honey. 
I f  one were t o  consume 2.25 kg ( 5  l b )  o f  honey per year, the  dose from the tritium i n  honey fran a 

Uptake modeling parameters were based on experimental studies. 4-98A F i f t y  year dose c m i t t -  

mrem bone dose. These doses are l a rge r  than would be calculated 

Transport o f  r a d i o a c t i v i t y  on sediments f r a n  Lor Alamos Canyon i n t o  the  Rio Grande i s  not resu l t f ng  

Thus food crop i r r i g a t i o n ,  d r i nk ing  water, f i s h  consunption, 

Appendix H (pages H-25 

The two main sources o f  pub l i c  exposure t o  d i r e c t  r a d i a t i o n  are the  C r i t i c a l  Assemblies Test S i t e  

D i rec t  rad ia t i on  fran LAMPF t o  the populace i s  very mall as measured a t  the  c losest s i t e  

Neutron measurements ind ica te  the s i t e  boundary dose fran LAMPF w i l l  be on the  order of 

TLD measurements ind ica te  the C r i t i c a l  Assemblies T e i t  S i t e  (TA-18) provides the  la rges t  dose a t  

Another po ten t ia l  pathway o f  exposure t o  man i s  through inges t ion  o f  foods contaminated by 

4-99, 4-101 
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h i v e  on .Laboratory property a t  the maximun concentrat ion o f  3,000 pCi/m o f  water i s  0.12 mren/year. 
Animals known t o  frequent such ons i te  areas, such as deer, have been sampled. The on ly  r a d i o a c t i v i t y  

observed i n  Los A l a o s  deer has been 137Cs i n  muscle. * If one'were t o  consune deer meat on l y  
(110 kglyear o r  243 l b l yea r )  contaminated t o  the  maximun concentrations measured (1.8 pCi/g) fran 
deer grazing i n  these Laboratory areas, t h e  ind iv idua l  whole body dose would be 3.9 mm/year .  A 
t heo re t i ca l  ca l cu la t i on  indicates the maximun dose f r a n  1311 e f f l uen ts  would be 0.02 mren t o  the 
thy ro id  o f  an i n f a n t  &o drank goats m i l k  fran a goat pastured i n  Pa ja r i t o  Acres. 

The viewpoint on es t imaed hea l th  e f f e c t s  as expressed by the  National Council on Radiat ion 

Pro tec t ion  and Measurments i s ,  "The NCRP continues t o  ho ld  the view that r i s k  estimates f o r  
radiogenic cancers a t  l o w  doses and low dose ra tes  der ived on the basis of l i n e a r  (proport ional)  
ex t rapo la t ion  f ran the  r i s i n g  por t ions  o f  t h e  dose incfdetue curve a t  h igh  doses and high dose 
rates,  as described and discussed i n  subsequent sections o f  t h i s  report,  cannot be expected t o  
provide r e a l i s t i c  estimates o f  t he  actual r l s k s  fran low leve l ,  low-LET ( l i nea r  energy t rans fe r )  . 
radiat ions,  and have such a h igh 'p robab i l i t y  o f  overestimating the actual r i s k  as t o  be o f  on ly  

marginal value, i f  any, f o r  purposes o f  r e a l i s t i c  r i sk -benef i t  evaluation. 
Despite t h i s  warning, t h e  fo l lowing estimates o f  r i s k s  a re  made based'on the  r i s k  

fac to rs  provided by the  In te rna t iona l  Commission on Radiological Pro tec t ion  ( ICRP)  i n  ICRP 

Pub l ica t ion  26. 4401A The average t o t a l  dose f ran  natural rad ia t i on  sources i n  Los Alamos 
County i s  about 120 mremlyr. The t o t a l  stochast ic r i s k  o f  cancer fran uniform whole body 
i r r a d i a t i o n  f o r  ind iv idua ls  i s  1 x lo4 per ren. The cancer r i s k  due t o  natural  background 
i n  Los Alamos f o r  an ind iv idua l  i s  0.12 x lo4 per year, o r  the p r o b a b i l i t y  o f  injury by 
cancer i s  between zero and 1 i n  83,000 per year. The average whole body dose a t t r i b u t a b l e  t o .  

LASL operations f o r  an ind iv idua l  l i v i n g  i n  the Los Alanos townsite i s  about 0.8 mrenlyr, and 
i n  White Rock about 0.1 mrenlyr. The added r i s k  o f  i n j u r y  by cancer i s  estimated as betneen 
zero and 1 i n  12,000,000 per year f o r  the  townsite and between zero and 1 i n  100,000,000 per 
year fo r  White Rock due t o  LASL a c t i v i t i e s .  The normal incidence of cancer k c u r r i n g  i n  an 
i nd i v idua l  i s  1 i n  405 per year f o r  the New Mexico population. 4-101B Other estimates o f  r i s k  
could be made fo r  other types o f  injury, bu t  t he  r i s k s  are even smaller. 

I n  summary, t h e  l a rges t  dose tha t  could have been received by an ind iv idua l  beyond the LASL. . 
boundary as a r e s u l t  o f  LASL operations i n  1978 was less  than 0.8% of the  annual dose l i m i t ;  t h i s  
due t o  "C, 13N, and 150. 
f ran LASL operations was l e s s  than 0.16% o f  the ind iv idua l  dose l i m i t ,  o r  0.452 o f  the  populat ion 
dose l i m i t .  Thus, ne i the r  the  d i r e c t  atmospheric releases nor any possible pathways resu l t i ng  
f ran  release o f  l i q u i d  e f f l uen ts  have any s ign f i can t  impact. 

Sone d r k e r s  a t  LASL do receive r a d i a t i o n  doses a t  l eve l s  higher than the general publ ic. 
This i s  t o  be expected f r a n  the  nature o f  some o f  t he  work invo lv ing  rad ioac t ive  mater ia ls  and 
r a d i a t i o n  producing equipnent. 
workers being o f  paramount importance regardless o f  &ether the po ten t ia l  hazards invo lve  rad ia t ion ,  
t o x i c  chemicals, o r  physical hazards. In pa r t i cu la r ,  a l l  operations are conducted with the i n t e n t  
o f  minimizing exposures t o  r a d i a t i o n  and keeping a l l  exposures as l o w  as prac t icab le  as required 
by DOE po l icy .  
loca t ions  h e r e  there are po ten t ia ls  f o r  above background exposure. 
requirements o f  DOE regulat ions k i c h  nere establ ished t o  meet the Federal rad ia t i on  pro tec t ion  

"4-1 01 
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The average whole body dose t o  Los Alamos residents resu l t i ng  

. 
A l l  LASL programs are conducted w i th  the safety and heal th o f  the  

Actual exposures are measured by badge o r  other dosimeters f o r  a l l  workers i n  
The dosimetry meets a l l  
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1. 

standards imposed on a l l  Federal agenctes. Further checks f o r  possible inhalat ion o r  ingestion o f  
radioact ive materials are carr ied Out on employees working i n  circunstances where such exposure might 
occur. These checks include bioassays by means o f  urfne sanpling and in-v ivo whole body counting. 
The bioassay program exceeds the requirements of a forthcaning Health Physics Society - ANSI standard 
ent i t led,  " Internal  Ooslmetry Standards f o r  Plutonium." 

indicated i n  Table 4.1.3-4. All laboratory s i t es  maintained exposures wi th in  the whole body 
1 h i t s  o f  5000 mren/yr and 3000 mrem/quarter. 

An accidental exposure occurred on May 4, 1979, h e n  t r i t i u n  was released during an experiment 
i n  the Cryogenics Faci l  ity. The release caused a LASL employee t o  receive a rad lat ion exposure o f  
about 13 fens which exceeds the Department o f  Energy annual exposure standard o f  5 rms. Ten other 
Laboratory employees a t  the f a c i l i t y  received measurable exposures t h a t  were less than 0.6 rem. 
4.1.4. Land Use 

The enviromental impact o f  land use a t  Los Alamos must be evaluated i n  terns o f  previous, as 
wel l  as present and fu ture land use. Fanning by prehistor ic Indians and by Spanish and Anglo se t t l e rs  
before the Laboratory's establishment i n  1943 created open grassy areas on the mesas, which have 
not completely returned t o  natural vegetation patterns. .Figure 4.1.4-1 shows the clear evidence 

o f  previous agr icu l tura l  a c t i v i t i e s  even a f te r  30 years o f  d i f f e ren t  use. Approximately 15 km 
(3,600 acres) o f  present Laboratory lands were used f o r  agriculture, whi le most o f  the remaining areas 
were heavi ly used f o r  grazing and logging. This previous grazing also affected the natural vegetation 
associations, but the prohib i t ion o f  grazing since the ear ly  1940's has allowed many o f  these areas 
t o  regain t h e i r  carry ing capacity f o r  w i l d l i f e .  Hunting and trapping were also done on the Pajar i to  
Plateau during the ear ly  1900's. There was also a convalescent canp, which was l a t e r  purchased by 
Ashley Pond. This became the Los A1,amos Boys Ranch, and a few ranch bui ld ings are s t i l l  standing. 

2 use i s  now urban rather than agr icul tural .  Prezently some 6 km (1,600 acres) have been developed 
wi th  buildings, parking l o t s ,  and roadways i n  the technical areas. As can be seen i n  Figure 4.1.4-1, 
much o f  t h i s  development has occurred i n  o ld  fanning f ie lds.  The Laboratory has minimized vegetation 
clearing, and areas around bui ld ings have been l e f t  t o  natural vegetation wherever possible. Vegetation 

clearing, necessary t o  sa t i s f y  f i r e  and security protect ion regulations, does increase erosion i n  some 
areas. Some cleared areas ex i s t  f o r  parking and storage o r  are the resu l t  o f  construction requirements. 
In some o f  the dynmic test ing areas, zones have been cleared near explosive detonation points t o  
reduce f i r e  hazards. (mega West and W-Site i n  Los Alamos Canyon have experienced some fsolated rock 
f a l l s  i n  the past wi th  no damage. However, the p o s s i b i l i t y  o f  rock f a l l s  near the f i r i n g  point  may 
necessitate i t s  relocation. Some sol id  radioactive waste disposal areas have been, o r  w i l l  be, allowed 

t o  re turn t o  natural vegetative cover. However, as a resu l t  of both pre-Laboratory and current uses 
o f  the land, less than 20% i s  no longer i n  a natural state. Table 4.1.4-1 sunmarites the present 
leve l  o f  development o f  the Laboratory's technical areas, t o t a l i n g  16 km2 (4,000 acres). 

I n  1978, worker exposures were typ ica l  o f  the two previous years though s l i g h t l y  lower as 

2 

Since the Laboratory's development, somewhat more land i s  now used and the character o f  present 

- -  - .  
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1978 
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TABLE 4.1.3-4 

RADIATION EXPOSURES FOR LOS ALAMOS CIORKERS~ 

Site-Wide Annual Exposures 
No. of persons Total  Average Maximum 

using 
Dosimeters 

5386 

5621 

7402 . 

Dose 
(Man -Rem) 

400 

445 

372 

Dose Ind i v idua l  
(mrem/person) Dose (mreml 

74 e4000 

. 79 e5000 

50 . e4000 

1978 Dose D i s t r i b u t i o n  

Propor t i  on of 
Workers using 
Dosimeters (%) 

74.9 

15.7 

6.7 

2.7 

0 

Whole Body 
Dose (mreml 

none detectable 
above background 

e 100 

100 - 499 

500 - 3999 

>4000 

aDoses above background t o  a l l  personnel u t i l i z i n g  dosimeters dur ing 
year inc lud ing  LASL, Z IA ,  DOE employees, and v i s i t o r s .  



r 
r 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I' 
I 

These two a e r i a l  photos of the Los 
Los Alamos area were taken about 
40 years apart.  They cover almost 
i d e n t i c a l  areas and show the t ran-  
s i t i o n s  i n  'land use. (Or ien ta t ion  
i s  w i t h  no r th  a t  the top.) The 
darker hor izon ta l  l i n e  running across 
the middle of each i s  Los Alamos - 
Canyon. Near the r i g h t  edge, nor th  
of the  canyon, Ashley Pond shows as 
a dark oval shape. I n  the upper 
middle i s  an area now forming a 
res iden t ia l  area t h a t  used t o  be 
cleared fo r  farming. I n  the middle, 
j u s t  south of the  canyon, i s  the 
South Mesa technical  area. A t  the 
lower l e f t  i s  an i r r e g u l a r  area t h a t  
was cleared fo r  farming and i s  now 
p a r t l y  occupied as a technical  s i t e .  
Somewhat more land i s  now used f o r  
laboratory a c t i v i t i e s  than previously 
used for farming and the character o f  
present use i s  urban ra ther  than 
ag r i cu l tu ra l .  I t  i s  i n te res t i ng  t o  
note the c lea r  evidence o f  ag r i -  
cu l tu re  use even a f t e r  30 years o f  
d i f f eren t use. 
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TABLE 4.1.4-1 

ILASL TECHNICAL AREAS 
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As discussed e a r l i e r  i n  Section 3.2.1, t h e  natural  topography has af fected development patterns 
(see Figure 4.1.4-2). Generally, development has taken place on the  mesa tops, r e s u l t i n g  i n  the  
ma jo r i t y  o f  the f a c i l i t i e s  being cent ra l i zed  i n  a few major technical  areas. Although technical areas 

are scattered about the  LASL reservation, l o c a t i o n  i s  general ly i n  regponse t o  spec i f i c  s i t i n g  needs 
such as secur i ty,  safety, o r  topographic requirements. 

Los Alamos County and 16 km (4,000 acres) i n  Santa Fe County ( the  Otwi Section). A l l  t he  present 
LASL operating technical  areas are i n  Los Alamos County. 

The o r i g i n a l  main technical  area o f  t h e  Laboratory, known as Technical Area One (TA-l), was located 
on land around Ashley Pond, which i s  now owned p a r t l y  by the  county and p a r t l y  by p r fva te  interests.  
The o r i g i n a l  Laboratory f a c i l i t i e s  were constructed and used from 1943 through 1965. Work ca r r i ed  on 
i n  the f a c i l i t i e s  resu l ted  i n  varying degrees of rad ioac t ive  contamination o f  some buildings, waste 
handling system, and land. Research work was gradual ly moved from TA-1, which was immediately adjacent 
t o  the  townsite, t o  new Laboratory f a c i l i t i e s  on the  other sSde o f  a major canyon from the  townsite. 
The new f a c i l i t i e s  Were relocated t o  provide f o r  consol idat ion o f  cen t ra l  Laboratory bu i ld ings  and 
greater physical separation o f  the  Laboratory from res iden t ia l  and commercial areas. When vacated, 
t h e  obsolete TA-1 f a c i l i t i e s  were declmtaminated and demolished. Major operations t o  remove structures 
began i n  1954 and continued i n t e r m i t t e n t l y  through 1965. I n  1966 the  land occupied by TA-1 was 
released t o  Los Alamos County o r  p r i va te  i n te res ts  because it was s i t e d  i n  a cent ra l  area useful 

t o  the  fu tu re  development o f  t he  townsi te and because i t  was considered that residual  rad ioac t ive  
contamination d id  not present any hea l th  o r  safety hazards. 
and commercial establishments began sho r t l y  a f t e r  disposal and continues t o  the  present. 

Increased concern over rad ioac t ive  contamination a t  extremely law levels,  i.e. essen t ia l l y  
detectable levels,  l e d  the AEC (now DOE) t o  request rad io log i ca l  surveys o f  various former AEC 
lands released t o  the  publ ic,  inc lud ing  the  remaining undeveloped po r t i on  of TA-1 using modern, 
more sens i t i ve  techniques. 

Radiat ion 

measurements showed no exposures above the  range o f  natural  background. However, s o i l  samples showed 
some uranium and plutonium contamination i n  loca l i zed  small spots i nd i ca t i hg  the p o s s i b f l i t y  o f  

add i t iona l  subsurface contamination. Extensive exploratory excavation d id  f i n d  some subsurface 
contaminated l i q u i d  waste l ines.  
presented i n  an extensive report.  4-102 Decontamination was undertaken t o  reduce as much as 
prac t icab le  any remaining question about po ten t ia l  safety o r  hea l th  impl icat ions o f  t h e  residual  
contaminatjon found dur lng the  survey. A t o t a l  o f  approximately 14,600 m (19,130 yd  ) o f  
contaminated o r  p o t e n t i a l l y  contaminated mater ia l  ( s o i l  and s t ruc tu ra l  debr is)  was removed from 
the TA-1 excavations and buried a t  t he  LASL s o l i d  rad ioac t ive  waste disposal s i te .  However, i t  
i s  impossible t o  give absolute assurance tha t  a l l  contamination was found. A l l  l i k e l y  sources 

. 

2 Present DOE land holdings cons t i t u t i ng  the  LASL reservat ion are 95 km (23,500 acres) i n  
2 -  

Two former technical  areas were located on land released from federal  con t ro l  i n  the  1960's. 

Development o f  both pub l i c  f a c i l i t i e s  

F i e l d  measurements and sampling i n  the  former TA-1 area were i n i t i a t e d  i n  1974. 

F u l l  d e t a i l s  o f  f ind ings  and the decontamination r e s u l t s  are 

3 3 
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of contamination i n  the remaining undevel6ped por t ion o f  the f o n e r  TA-1 area were lkvestigated. 
A l l  contamination found was removed t o  the lowest levels found practlcable t o  at ta ln,  given due 
consideration t o  any potent ia l  health o r  safety hazards as well as the costs o f  fur ther  action. 
It i s  conceivable that  other people or  agencies might, I n  the future, f i n d  detectable contamination, 
al$hough i t  i s  highly un l i ke l y  t h a t  any heal th hazard would be encountered. Based on experience 
gained during t h i s  operation, i t  i s  considered l i k e l y  that  pockets of contaminated s o i l  would have 
been b rea t l y  d i l u ted  by normal construction ac t i v i t i es ,  thereby minimlzing any potent ia l  f o r  exposure. 
Some evidence gained during t h t s  operation indicates that  there are some potent ia l ly  contaminated 
spots i n  the previously developed portions o f  the TA-1 area, but  it i s  un l ike ly  tha t  they could i n  
any way cause concern because o f  probable d i l u t l o n  by earthwork associated wl th  the construction o f  
new bui ld ings and new landscaping and the fac t  t ha t  no instrumental indicat ions o f  contamination were 
found on portions o f  the relandscaped but unbui l t  areas. 
present condi t ion poses no r i s k  t o  human health. 

Los A1 amos County. Testing operations wi th  high explosives fnvolving radioactive t racer materials 
resul ted i n  the contamination o f  some o f  the land wi th  'OSr. A major cleanup was undertaken i n  1963 
t o  remove residual high explosive and radioactfve .contamination, and the area was subsequently turned 
over t o  the county. Some residual strontium contamination i s  known t o  remain a t  depth i n  the v i c i n i t y  
o f  waste disposal p i t s  used during the operational period but not canpletely excavated during cleanup. 
Present knowledge indicates tha t  there are no health or safety problems associated w i th  the current 
recreational use o f  the land. The area was subjected t o  a special intensive resurvey as part  of the 
DOE Fonnerly U t i l i z e d  Sites Remedial Action Program (FUSRAP). The resul ts  o f  t ha t  work showed that  
no one is receiving rad iat ion exposures detectable above natural background under present conditions 
o f  use bue t o  the remaining residual contamination. Hypothetical evaluations o f  potent ia l  future use 
scenarios including resident ia l  development show that  some indiv iduals pract ic ing extensive gardening 
could receive doses as much as 25% above natural background a f t e r  a period o f  many years. The f u l l  
de ta i l s  of the radiological  survey and evaluation w i l l  be published by DOE i n  a report  i n  the FUSRAP 
series. A fo l low up study w i l l  evaluate possible management options for the Bay0 Canyon area. 

residual radioactive contamination remaining from the release o f  Laboratory ef f luents  before 1964 
(see Section 4.1.1). The land, previously en t i re l y  DOE controlled, i s  now pa r t l y  county-owned land 
and pa r t l y  DOE-controlled. Acid-Pueblo Canyon and the upper port ion o f  Pueblo Canyon are on county 
land. Pueblo Canyon then crosses the DOE-controlled Pueblo Canyon Tract and Otowi Section. Present 
information derived from routine surveil lance and special ecology studies indicate tha t  there are 
no heal th or safety problems ar is ing from the residual contamination. The area was reevaluated 
by extensive additional f i e l d  measurements and sampling as part  o f  the DOE FUSRAP program. The 
resu l t s  indicate no s ignf f icant  exposures are l i k e l y  t o  be received under present conditions o f  use. 
Hypothetical evaluations o f  potent ia l  fu ture uses including resident ia l  development show that  some 
exposures above background could occur. 
w i l l  be published by DOE i n  a report i n  the FUSRAP series. 
management options f o r  the Pueblo Canyon area. 

It i s  believed tha t  the TA-1 area i n  I t s  
4-102 

A second f o n e r  L A 9  technical area was located i n  a port ion of Bay0 Canyon now owned by 

Portions o f  Pueblo Canyon and a small t r i bu ta ry  known as Acid-Pueblo Canyon contain some 

The f u l l  de ta i l s  o f  the rddiOlOgiCa1 survey and in terpretat ion 
A fo l low up study w i l l  evaluate possible 
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4-103 It abuts the  Otowi The Pueblo Canyon t r a c t  comprises 0.38 km (95 acres) o f  land. 2 

Section a t  i t s  east boundary and i s  surrounded by Los Alamos County con t ro l l ed  lands on i t s  other 
boundaries. The Pueblo Canyon t r a c t  was no t  included i n  t h e  1967 land t rans fe r  t o  Lo$ Alamos County 
because it included an emergency landing s t r i p  f o r  t he  Los Alamos Airport.  By 1972 the  emergency 
landing s t r i p  was no longer used, and the  AEC declared the  Pueblo Canyon t r a c t s  i n  excess t o  t h e i r  
needs. However, with t race  quan t i t i es  o f  r a d l o a c t i v i t y  remaining i n  Acid-Pueblo and Pueblo Canyons, 
i t  i s  desirable t o  r e t a l n  the Pueblo Canyon t r a c t  i n  the  study area since the  stream channel flows 
through the  t rac t .  A radioecology study program was I n i t i a t e d  by LASL i n  1972. 

i n  Santa Fe County and encompasses 16 km (4,000 acres). The sect ion I s  crossed by New Hex lcoSta te  
Road 4, t he  main access road t o  Los Alamos, and by the  DOE-owned East Jemez Road, which a1,so accesses 
Los Alamos and LASL. The stream channel from Pueblo Canyon also t raverses the  Moui Section and 
empties I n t o  Los Alamos Canyon a t  the  southeastern corner o f  the  section. 

supply l i n e  and two booster s ta t ions  f r a n  the  Los Alamos Well F i e l d  supplying water t o  LASL and the  
Los Alamos community are located adjacent t o  State Road 4 on the  section. 
t h e  Los Alamos w e l l  f i e l d  w i l l  be needed i n  the  future, i t  i s  desirable t h a t  i t  be located w i t h i n  the 
Otowi Section. 

O f  the Western and Northern Perimeter t r a c t s  t rans fer red  t o  the  GSA f o r  disposal, 4.9 kin 
(1,210 acres) s t i l l  remain under GSA custody. This area contains Rendija Canyon and'other port ions 
o f  the  Western Perimeter, which, may be su i tab le  f o r  f u tu re  res iden t ia l  development. The "Woodlot" 
located i n  the  Western Perimeter area, comprising approximately 0.06 km (14 acres), has been 
declared excess and i s  present ly being transferred. from DOE cont ro l  t o  GSA f o r  d isposi t ion.  

because o f  adjacent land ownership and ex i s t i ng  development and the  physical charac ter is t i cs  o f  
contiguous land areas. Therefore, essen t ia l l y  a l l  f u tu re  growth o f  t h e  Laboratory i s  expected t o  ' 
be confined t o  the  ex i s t i ng  reservation., 

Because o f  the  extremely rough topography o f  the  Laboratory lands, the  amount o f  bu i ldab le  land 
i s  a p r i nc ipa l  development constraint .  O f  t he  t o t a l  DOE land avai lable,  49 km (12,000 acres) o r  
44% i s  considered bui ldable. This Includes land wlth grades up t o  20%, which i s  an absolute maximum 
bu i ldab le  slope. For most purposes grades o f  15% are a more r e a l i s t i c  maximum. 

Using the g r d h  pro jec t ions  presented I n  Section 2.2.3, t h e  estimated developed area should be 
approximately 20 km (4,900 acres), o r  18% o f  the t o t a l  Laboratory land area. However, t he  type, 
t iming, and quan t i t i es  o f  required new f a c i l i t e s  are essen t la l l y  unpredictable, and LASL must provide 
fo r  an unknown amount o f  f u tu re  development. I n  the  past, however, t h e  process o f  making actual land 
use decisions a t  LASL has l a r g e l y  been ad-hoc, i n  response t o  f a c i l i t i e s  requirements as they were 
generated by the  budgeting process. Each new pro jec t  has been t rea ted  a5 an independent en t i t y .  

The po r t i on  o f  the.Otowi Section t h a t  i s  present ly under DOE administrat ive cont ro l  i s  located 
2 
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A 13.2 kv power d i s t r i b u t i o n  l i n e  also traverses the  Otowi Section. I n  addit ion, t he  DOE'water 

I f  a replacement we l l  f o r  

2 

2 
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As summarized i n  Section 3.2.1 and shown on Figure 3.2.1-3, any fu r the r  expansion i s  constrained 
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To use the land and f a c i l i t i e s  e f f i c i e n t l y ,  LASL is developing a ' H a s t e r  Plan. 4-104 I t  Includes 
a comprehensive inventory of na tura l  resoh=ces, e x i s t i n g  site developnent, and support ing facil ities 
and s e r v i c e s .  Major land use  c o n s t r a i n t s  and o p p o r t u n i t i e s  a s  well a s  present  and p o t e n t i a l  land use 
problems or c o n f l i c t s  are i d e n t i f i e d .  The Master P l a n ' s  g u l d e l i n e s  a re  o r i e n t e d  towards p r o t e c t i n g  
the environnent ,  reducing the impact of na tura l  d i s a s t e r s ,  and mlnimizing development costs. An 
ongoing planning procedure is  e s t a b l i s h e d  t o  provide an annual update  of o b j e c t i v e s  and make y e a r l y  
recommendations t o  LASL managenent for short- ten ac t ions .  

contacted.  Based on the  Soi l  Survey for Los Alamos County, i t  was detennined t h a t  there a r e  no prime 
or unique farmlands l o c a t e d  wi th in  the LASL reserva t ion .  

of  a few jun.ipef, pixon, and ponderosa pine trees and a s l i g h t  change i n  the topography. Because t h e  
sites a r e  i n  i s o l a t e d  canyons i n  the a r e a s  of restricted access ,  the  a e s t h e t i c  effect is minimal. 

Continued opera t ion  of the Laboratory, inc ludlng  proposed expansions, w i l l  not change t h e  
q u a l i t a t i v e  n a t u r e  of short-ten u s e s  of the environment and na tura l  resources .  There will be 
some a d d i t i o n a l  land committed t o  s t r u c t u r e s .  Some land,  due t o  presence of p o t e n t i a l l y  hazardous 
m a t e r i a l s ,  will  be maintained under a p p r o p r i a t e  c o n t r o l s  for the foreseeable  future .  

for  u t i l i t y  rights-of-way. They a r e  b a s i c p l l y  no d i f f e r e n t  from t h o s e  a s s o c i a t e d  w i t h  any community 
u t i l i t y  system, except  they stem from the historic fact of t h e  f a c i l i t i e s . h a v i n g  been o r i g i n a l l y  
cons t ruc ted  for  t h e  Federal  Government i n  the e a r l y  days of Lor Alamos. Hundreds of easements e x i s t  
i n  Los Alamos County f o r  the water  supply and d i s t r i b u t i o n  systems, n a t u r a l  g a s . d i s t r i b u t i o n ,  electric 
power d i s t r i b u t i o n ,  steam d i s t r i b u t i o n ,  and other f a c i l i t i e s .  Outside Los Almos County easements a r e  
held by the Federal Government for rights-of-way for  the water  supply system, a n  electric power t rans-  
miss ion  l i n e ,  and a na tura l  g a s  t ransmiss lon  p ipe l ine .  The general  n a t u r e  of these f a c i l i t i e s  and . 
their rights-of-way were d iscussed  i n  S e c t i o n  3.2. 

In  view of t h e  previous a g r i c u l t u r a l  uses  of the area ,  the US Soil Conservation S e r v i c e  was 

Sand and g r a v e l s  have been taken  from deposits I n  the Los A l a o s  area, r e s u l t i n g  i n  the removal 

Many easements are held by t h e  Federal  Government i n  Los Alamos County and Northern New Mexico 

4.1.5. Ecology 
A general  assessment of the effects of  LASL o p e r a t i o n s  on the  na tura l  environnent  must  first 

c o n s i d e r  t h o s e  impacts t h a t  a r e  r e a d i l y  observed and g e n e r a l l y  can  be e a s i l y  q u a n t i f l e d  and secondly, 
t h o s e  impacts t h a t  are not e a s i l y  observed and a r e  g e n e r a l l y  very d l f f i c u l t  t o  quant i fy .  Unfortunately, 
many man-related impacts on natura l  systems f a l l  i n t o  the l a t t e r  category. Fur ther  complicat ions 
a r i s e  i n  a s s e s s i n g  LASL impacts on the surrounding na tura l  environment i n  t h a t  the Laboratory has  
g e n e r a l l y  devel oped a r e a s  t h a t  were former ly  used for  a g r i c u l t u r e ;  thus ,  most developed a r e a s  were not 
climax p l a n t  communities b e f o r e  Laboratory development i n  1942 (see Figure  4.1.4-1). The l a t t e r  f a c t  
coupled w i t h  the lack  of ecologica l  d a t a  e s p e c i a l l y  from those y e a r s  before the Laboratory 's  e x i s t e n c e  
and up t o  1972 (when Comprehensive ecologica l  s t u d i e s  were begun) demonstrate the g e n e r a l l y  limited 
basl  s a v a i l  a b l e  f o r  a s s e s s i n g  the environmental impact OT Laboratory operat ions.  

I' . 

I 
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Assessing the impact of the Laboratory's physical development involves the ecol.ogica1 concept of 
niche, or the manner i n  which the natural resources of an ecosystem are functionally used by i ts  
components. Generally, a l l  available niches are  normally occupied by the various plant and animal 
Species adapted t o  f i l l  them. When the habitat is destroyed for  project development, the immobile 
species occupying the habitat  a lso will be destroyed. If  any animals move into undeveloped areas, 
competition for  the limited food and cover will eventually lead t o  the death of individuals until the 
population is stabil ized a t  the carrying capacity of the remaining habitat. 
may be temporarily or  permanently dispersed because of noise and human act ivi ty  associated w i t h  
construction. 

Conversely, habi ta t  favorable to  certain wildlife can increase as a resul t  of clearing, depending 
upon the nature and location of the developnent activity.  The area where grass and browse species can 
grow may be increased, producing more food for  wildlife.  T h i s  increased edge effect  especially benefits 
b i r d  and small 'mamnal species. Th i s  would, i n  t u r n ,  probably benefit raptorial hawks o r  other animal 
species dependent upon the b i rds  and small mammals for food. 
produces habitat that  should benefit b i g  game i f  not accomplished on large continuous areas. However, 
these beneficial effects  may be negated i f  ac t iv i t ies  i n  the area conflict  w i t h  the normal behavior of 
wildl i fe  species or if  barriers a re  created that  i n h i b i t  wildlife movement. 

confiscated for  Laboratory use i n  1942 and most of the remaining areas were heavily used for  grazing 
and logging. Buildings, parking lots.  and roadways i n  the Laboratory's technical areas currently 
occupy a total  area of 6 km (1600 acres),  much o f  which is located i n  old agricultural areas. The 
remainder was previously timber and grazing lands. 
because of past and present land use (see Figure 4.1.4-1). 

some beneficial aspects for  some wildlife. 
nesting and breeding areas for  species that  are  intolerant of human encroachment. The predatory cats ,  
hawks, and falcons occurring on the LASL s i t e  are examples. The apparently large numbers of predatory 
species a t t e s t  t o  the diversity and abundance of fcad. 
grounds since the early 1940s. many areas are  returning to  their  natural vegetative associations and 
are  thereby regaining carrying capacity for  wildlife. 
the plateau created open areas w i t h  shrubs and grasses that  now support increasing numbers of elk. 

large, free-roaming animals, since few fenced areas are completely enclosed. 
fences do block the direct  movement of deer i n  sane locations; however, there are  very few areas on 
the Laboratory from which deer have been excluded because access t o  most areas is gained through guard 
gates or by movement around the fence. The enclosed areas are freely used by large mammals such as 
deer and coyotes, especialiy on the western margin of the plateau (see Figures 3.1.4-5 and 3.1.4-6). 

Information from approximately 200 resightings of 28 marked Laboratory deer (20 adult  females, 4 
adult  males, 1 juvenile female, 3 juvenile males) demonstrates the seasonal movement of t h i s  species 
to  lower elevations dur ing  the f a l l  and winter. In addition, the resightings indicate t h a t  individual 
deer r e s t r i c t  the i r  movements t o  one or two mesa tops and that  male deer move over considerably larger 
areas than do females. 

In addition, some species 

Likewise, opening of dense forests  

2 Approximately 15 km (3600 acres) of land was dedicated to  agricultural uses . i n  those areas 

2 

Less than 20% of Laboratory land has been disturbed 

Restricted access and the prohibition of h u n t i n g  i n  Laboratory areas a lso appears t o  have had 
Large areas that  remain relatively undisturbed serve as  

Since grazing has been prohibited on Laboratory 

In addition, a f i r e  on the western margin of 

Laboratory fencing has eliminated only a small portion of the total  reservation from use by 
I t  is known that  security 

I t  also appears that  juvenile males roam over a larger area than do adult  
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males, which may be a.reflection of dispersal in  juveniles. The testing of explosives‘undoubtedly 
frightens some deer from the immediate area; however, many deer become acclimated to  the testing and 
have been observed essentially ignoring the explosions. Besides the imnediate effect of destruction 
of habitat ,  construction ac t iv i t ies  probably decrease deer use i n  the nearby vicinity for  a while. 
should be noted that  because of the lack of hunt ing,  Laboratory deer become accustomed t o  regular 
human ac t iv i t i e s  and are  quite tame and generally undisturbed by most Laboratory act lvi  ties. 

Many of the wildlife species i n  the area have only a llmited fear of humans; bear, coyotes, mule 
deer, raccoons, and skunks  are -commonly observed onsite and i n  adjacent residential areas. Auto 
col l is ions w i t h  deer occur frequently, resulting i n  50 t o  75 deer mortali t ies per year i n  past years. 

Densities i n  
the ponderosa pine comnunity type on the Laboratory have decreased from approximately 22 dee r /h  
(58 d e e r h i  ) i’n the f a l l  of 1965 to  roughly 9 deer/km2 (23 deerhi‘) i n  the f a l l  of 1976. Reproductive 
success appears t o  have decreased over the l a s t  15 .years based on herd classification counts. Dur ing  
the f a l l  of 1965 approximately 60 fawns were observed for  every 100 does s ighted ,  whereas, i n  the f a l l  
of 1976 only 38 fawns were observed for  every 100 does. Present data are not suff ic ient  to determine 
whether these differences are  real. 
indicate tha t  there are presently 1084 f 416 deer ( p  5 0.05) res id ing  on 103 km of Laboratory and 
nearby U.S. Forest Service ?and. A general decrease i n  mule deer reproduction success has been 
observed statewide. 

i n  the early 1960’s. 
Los Alamos, may be d e ~ r e a s i n g . ~ - ” ~  The reasons for  these fluctuations are  unknown. 
factors may be involved statewjde including disease, poaching, over-hunting, predation, poor range 
quali ty,  and a loss o f  habitat. 

habitat requirements i n  order t o  assess the magnitude and possible causes of any future changes i n  
population density. 
movements, migratory movements, feeding areas, fawning areas, and the reactions of deer t o  various 
Laboratory ac t iv i t ies  and structures. 4-106 The data gained from these studies will be incorporated 
into planning for  future LASL development. 

f i r e  and logging have resulted i n  the destruction of old-forest c m u n i t i e s  and the creation of dfsclimax 
(second growth).areas which are  favored by elk.‘  A few areas of the Laboratory, which were once cleared 
for  agricultural purposes and are now abandoned, are showing signs of increasing elk use. 

a function of elevation and habitat. 4-107 Th i s  abundance index (number of animals captured per 100 
l ive  t rap nights) indicates the relat ive t rapabi l i ty  of species i n  areas where they occur and for  a 
particular species provides a general indication of abundance. The highest value o f  re la t ive abundance 
(i .e. ,  34) was observed for  the montane vole a t  the 2900 m (9500 f t )  elevational s i tes .  
disappears from s t u d y  s i t e  ecosystems a t  lower elevations and other species assume prominence. 
re la t ive abundance o f  a l l  the remaining species, w i t h  few exceptions, averaged less than three 
i n d i v i d u a l s  per 100 t rap n i g h t s .  

’ 

I t  

Deer densities have dropped considerably from population highs i n  the early 1960s. 
2 

2 

Estimates based on pel le t  group counts from 114 sampling plots 
2 

Deer populations i n  New Mexico have fluctuated from a low i n  the mid-1920’s to  population highs 
I t  now appears that  deer populations i n  the northern part of the state ,  including 

However, several 

Studies currently underway a t  Los Alamos are  aimed a t  obtaining baseline data on deer numbers and 

Deer tagging and radio-telemetry studies are providing information on local 

E l k  populztions i n  the Los Alamos area appear t o  be increasing. Habitat improvements through 

The relat ive abundance and distribution o f  small mamnal species a re  presented i n  fable  4.1.5-1 as 

This species 
The 
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TABLE 4.1.5-1 

RELATIVE ABUNDANCE AND DISTRIBUTION OF SMALL M L S  IN THE LASL ENVIRONS 

U P I o  1.1 b A  S.1 1.1 1.1 1.1 0.3 

IOl&J010 b.1 Z.1 1.1 1.5 1.1 S.0 0.b 

¶.O 

.irrau llirsoav' C U - M a L c r r  -- 
n u  n u  
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Because o f  t h e i r  widespread occurrence and somewhat uniform abundance throughout the Los A l m s  
areas, the deer mouse and leas t  chipmunk may be useful as indicators of habi ta t  perturbances resul t ing 
from natural  and man-caused events. Indications of t h i s  potent ia l  are evident for  the deer mouse 
since t h e i r  r e l a t i v e  abundance i n  disturbed habi tats averaged about a factor o f  10 higher than. i n  
undisturbed areas a t  s im i l a r  elevatlons. 4-107 

LASL operations represent a minimal impact upon b i r d  communities when one considers the re la t ion-  
ship of endangered species t o  test ing locations and the observed responses o f  the major i ty  o f  b l r d  
species t o  Laboratory ac t i v i t i es .  With increased ecological input t o  engineering programs t o  promote 
bet ter  land use pract ices and management procedures, LASL must be considered to have a pos i t ive d i r e c t  
effect upon the major i ty  of b i r d  comnunties. The ind i rec t  ef fect ,  mostly the a t t rac t i on  o f  a sub- 
s t a n t i a l  human population, has been largely  negative. U n t l l  recently, t h i s  l a t t e r  aspect o f  LASL had 
not reached a serious point. One p a i r  of peregrine falcons has occupied an 'eyr ie i n  the LASL environs 
t h a t  may be seriously impacted by a c t i v i t i e s  tha t  are outside d i r e c t  Laboratory part ic ipat ion.  The 
increasing human housing problems have caused encroachment upon habi tats imnedlately adjacent t o  the 
peregrine falcon eyr ie  and thereby increased p o s s i b i l i t i e s  f o r  human discovery and resul tant  destruction 
of the birds. 
o f  reproductive performance o f  the falcons has been obtained by cooperation o f  a long-time Los Alamos 
resident and re la ted t o  other fa lcon eyries i n  the Rocky Mountain environments. This eyr ie  had an 
outstanding record o f  producing 30 f ledgl ing falcons during the period 1964-1971 but then began a 
period o f  reduced production during 1972-1973 and no production during 1974-1976. Limited data from 
one unhatched egg from the 1973 ey r ie  showed that  i t  contained high levels of DDT (960 ppm) i n  the 
l i p i d  f rac t i on  and tha t  the egg shel l  was about 20% thinner than the average f o r  other North American 
peregrine fa lcon eggs a t  the same time. These symptoms of  pest ic ide poisoning presumably resulted 
from the ingest ion o f  granivorous b i rds a t  the Mexican-Central American winter ing grounds of the 
falcons, where there continues t o  be widespread DDT use. Inqui r ies about pest ic ide use i n  the Los 
Alamos environs by several responsible agtncies have resul ted i n  negative responses although the 
Forest Service i s  presently consulting i t s  records o f  possible pest ic ide use i n  con t ro l l i ng  pinebark 
beetles and tussock moths. 

the s i t e  and o f  the w i l d l i f e  populations a t  the s i tes.  
population and t h e i r  habi tat  requirements are known. 
impacts on the w i l d l i f e  present a t  each si te.  
designed wi th  t h i s  appl icat ion i n  mind. 

released t o  the environment f rom Laboratory sewage and indus t r i a l  sources. 
e f f luents  have ef fected dramatic changes i n  the rec ip ient  ecosystems. 
these changes i s  d i f f i c u l t  and has not been done f o r  most areas because o f  the lack o f  baseline data. 
I n  addition, assessing the r e l a t i v e  benef i t  o r  detriment o f  these l i qu ids  on plants and animals 
communities i s  generally subjective. The added water has ObviOUSly been detrimental t o  those species 
that  have decreased i n  importance or been eliminated..Conversely, addi t ional  water has been beneficial 
t o  those species t h a t  have survived or  become established i n  the affected areas. 

LASL has a special endangered species permit t o  study the falcon. A twelve-year h i s to ry  

I t  i s  d i f f i c u l t  t o  generalize on the speci f ic  e f fec t  o f - a n  a c t i v i t y  without spec i f ic  knowledge of 
The impact can be evaluated when the species 

Plans then can be directed t o  mi t igat ing adverse 
Ongoing ecological studies i n  the Los Alamos area are 

An impact that  i s  read i l y  observed, but d i f f i c u l t  to quantify, i s  the resu l t  o f  l i q u i d  effluents 
It i s  obvious tha t  these 

However, quant i f icat ion Of 

, 
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Plant species such as. ca t t a i l s  and several  mesic site shrubs and grasses have replaced the xeric 
species found'in the semi-arid climate. 
wildlife anu secondarily t o  carnivorous species, although results of ecological studies i n  these areas 
are  not suff ic ient ly  conclusive to  validate this observation. 

The task of evaluating the impact of chemical contaminants on the LASL ecosystems is d i f f icu l t  
w i t h  present data. Complicating factors include minimal quantitative data, 'the number of radioactive 
and s table  species released to  the environment, the concurrent release of various organic and inorganic 
chemicals, and'the numerous differences i n  physical forms and chemical and biological behavior of the 
radionuclides and stable elements. In addition, the low concentrations of chemicals i n  the recipient 
ecosystems produce effects  that  .cannot be measured. The persistence of some of the chemicals'in the 
environilient requires longterm study of bui ldup and avai labi l i ty  to biota before quantitative evaluation 
is  possible. 

In the early 1970's. the Laboratory recognized the need to greatly expand the environmental 
monitoring program and to  in i t i a t e  comprehensive ecological studies to determine the f a t e  of chemicals 
released t o  the environment. The ecological studies have generally dealt  w i t h  radioactive constituents 
of l i q u i d  effluents released t o  three canyons. 

As discussed ea r l i e r  i n  Section 4.1.1, a radionuclide inventory i n  the so i l s  and biota of l i q u i d  
waste disposal areas was made t o  document amounts of ' H, 137Cs, . 238Pu, 239Pu, and 241Am. Studies are 
underway to  determine the pathways, mechanisms, and rates  of transport of these materials between 
components of the canyon ecosystems represented by Acid-Pueblo, DP-Los Alamos, and Mortandad Canyons. 
These studies were coupled w i t h  quantitative surveys of the so i l s  and biota to  provide a basis for  
conipartniental analysis of plutonium and other radioactive and stable elements i n  the study ecosystems. 

The preliminary resul ts  of these studies have revealed that  tritium, i n  the form of t r i t i a t ed  
water, i s  present a t  levels above background i n  the so i l s  and biota of Los Alamos and Mortandad Canyons. 
Idaxinium levels are  i n  the effluent water, about 600 pCi/ml. 
concentration guide for  uncontrolled areas. 4-g9 There is no indication that  the tritium concentrates 
as i t  passes from source to  recipient biota. 

i3axiniuiii levels i n  bee body moisture were about 10 n C i / m l ,  compared to  100 nCi/ml i n  surrounding mesa- 
t o p  vegetation and 1000 nCi /ml  i n  plants growing above one old solid waste burial ground. Sources of 
tnese higher concentrations, which are attr ibuted t o  gaseous effluents or solid wastes, are  i n  areas of 
res t r ic ted access to  the general public. While no biological concentration occurs, the trltium picked 
u p  by the honey bees is also transferred So the honey, providing a potential pathway for transfer to  
hunians. 
tr i t ium contaminated honey would be less than 0.1 percent of permissible exposures to  the general 
population. 

mucn  lesser degree, biota, primarily i n  onsite areas. 
3 nCi 137Cs/9B 0.35 nCi 230Pu/g, and 0.15 nCi 239Pu/g have been measured i n  i n d i v i d u a l  soi l  samples 
froill tne narrow ( c l  m )  stream channels near the waste effluent outfal!s. 
so i l s  decrease rapidly w i t h  distance below the effluent outfal ls  t o  levels comparable w i t h  worldwide 

The lush vegetation would appear t o  be at t ract ive to  herbivorous 

T h i s  is about 20% of the d r i n k i n g  water 

4-25 
Tritium was observed i n  f ree  roaming honey bee colonies placed i n  the canyon for research purposes. 

Calculations under worst-case assumptions demonstrate that  radiation doses to  a human ingesting 

Furthermore, private production of honey is a very minor enterprise i n  Los Alamos County. 
Tile l i q u i d  effluent has resulted i n  minor contamination i n  canyon stream channel so i l s  and, t o  a 

4-26* 4-28' 4-108 through 4-110 Maximum levels of 

However' concentrations i n  ' 

. 
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fa l lout .  Concentrations a t  any one locat ion are a t  l eas t  a factor  of 10 lower i n  vegetation and a t  
l eas t  100 times lower i n  rodents than i n  corresponding s o j l  samples. Controlled radiorucl ide uptake 
studies wi th  plants and animals have fu r the r  emphasized the lack o f  b i a a g n i f i c a t i o n  o f  137Cs. 238Pu. 
and 239Pu by canyon w i l d l i f e .  

concentrations o f  up t o  1.8 nCi/kg muscle, which i s  s l l g h t l y  elevated over leve ls  I n  control deer 
samples. This does represent a. potent ia l  t ransfer  pathway f o r  137Cs t o  humans, although calculations 
read i l y  show that  i t s  importance from a radiat ion dose aspect i s  extremely minor. Levels o f  plutonium 
i n  deer and other large mobile species are generally not detectable. 

ecosystems. An example o f  the r e l a t i v e  amounts o f  plutonium i n  soi ls,  vegetation, and rodents from 
Mortandad and DP-Los Alamos Canyon i s  given i n  Table 4.1.5-2. Vegetatlon contains less than 0.1% of 
the t o t a l  plutonium inventory, and rodents account f o r  less than 0.0000003% o f  the to ta l .  

Canyon t o  evaluate the potent ia l  f o r  food chain t ransfer  o f  radioruclides and tox i c  stable elements t o  
humans. The resul ts  o f  these experiments w i l l  be useful i n  evaluating the importance o f  low leve l  s o i l  
radionuclide concentrations should Los Alamos land-use practices change and, i n  addition, u l l l  provide 
c r i t e r i a  f o r  establishing radionuclide concentration standatds f o r  soils. 

order p o s s i b i l i t y  i n  the canyons because o f  the generally molst condi t ion o f  the alluvium and the 
dense vegetation cover overhanging and growing adjacent t o  the stream channel. However, highest 
concentrations of plutonium i n  ground dwelling rodents from the canyons are measured i n  lung and p e l t  
tissues, ind icat ing that  resuspension processes may be important on a micro-scale. 

areas i n  the canyons. A study was conducted near the waste o u t f a l l  i n  DP-Los Alamos Canyon t o  measure 
rad ia t i on  doses i n  small ground-dwelling rodents inhabi t ing the area. 4-111 The resul ts  o f  the study, 
which was accomplished through the imp1 antat ion o f  thermoluminescent dosimeters i n  the rodents, 
demonstrated that  re1 a t i ve l y  hfgh doses were associated wi th  rodent species most int imately associated 
w i th  the contaminated area because o f  habi tat  preferences and mobil ity. Whole body rad iat ion doses 
averaging about 9 rads/year were measured i n  ce r ta in  species. This exceeds the rad iat ion dose due t o  
natural background by a factor  o f  about 50. Results o f  a great many studies on rad iat ion effects 
i n  Laboratory animals demonstrate that  exposures o f  9 rads/year are f a r  below the doses that  cause 
observable effects. Furthermore, those areas exhib i t ing elevated rad iat ion backgnrunds are i n  
restricted-access locat ions on the LASL reservation where i t  i s  highly un l i ke l y  tha t  an indiv idual  
person would remain f o r  any s ign i f icant  time. Thus, i t  i s  improbable that  anyone, including employees 
authorized t o  be i n  such area;, i s  receiving doses approaching any applicable guldelines. 

thenoluminescent dosimeter packages fnserted Into t racking co l l a rs  placed on the deer. Such studies 
a r e  the only r e a l i s t i c  way o f  evaluatlng rad iat ion doses t o  large animals tha t  per iod ica l ly  wander 
i n t o  contaminated areas. 

Mule deer frequenting the canyon areas and presumably dr inktng the ef f luent  water exhibited 137Cs 

The a l l u v i a l  so i l s  contain v i r t u a l l y  a l l  o f  the 137Cs and plutonium inventoried i n  the canyon 

An experimental vegetable garden was recent ly established i n  a contamlnated por t ion of Hortandad 

The hazards resul t ing from inhalat ion o f  wlnd-blown contaminated sediments appears t o  be a low 
. 

4-109 

Elevated rad iat ion doses, pr imar i ly  from 137Cs, can be measured i n  the immediate waste w t f a l l  

Studies are underway t o  determine rad iat ion doses t o  free-ranging m l e  deer through the use o f  
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TABLE 4.1.5-2 

RELATIVE DISTRIBUTION OF PLUTONIUM I N  MORTANDAD AND DP-LOS ALAMOS CANYON 
ECOSYSTEM COMPONENTS NEAR THE EFFLUENT OUTFALLS 

Uortandad DP-LOB AkppDs 

X of Total ' nCiim2 X of Total 2 nCiim Ecosystem Component - 
Soi l  (depth) 

0 - 2.5 cm 2100 -27 , 12 -6 * 

2.5 - 18 cm . 5700 -73 200 -94 

Live Vegetation 
8 x Grass 0.67 9 0.16 

Forb 0.009 . 1 x - - 
Rodent 2 3 x lo-? 3 2 x lo-? 
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1nformation.on the 241Am content  of canyon ecosystem components is limited because of t h e  
problems encountered i n  developing a reliable a n a l y t l c a l  procedure for t h i s  element i n  envlrormental 
mat r ices .  fhe'llmited amount of data a v a i l a b l e  indicates t h a t  l e v e l s  of 241h I n  s o i l s  and blota 
a re  lower t h a n  corresponding plutonium concent ra t ions  because of the lesser amounts of 241h i n  
l i qu id  e f f l u e n t s  and +ts very l o u  b i o a v a i l a b l l i t y .  

Other s t u d i e s  were i n i t i a t e d  on mercury i n  the canyons and deple ted  uranium on mesa t o p  sites 
used for explos ive  experiments. The results of the s t u d i e s  indicate mercury Is e leva ted  i n  canyon 
soils a s  a r e s u l t  of l i q u i d  e f f l u e n t  r e l e a s e ,  and stream bank soils appear  t o  be a major d e p o s i t i o n  
loci  f o r  mercury r e l a t i v e  t o  stream-channel soils. Mercury appears  t o  be more mobile t h a n  13'Cs 
i n  the canyons because of basic d i f f e r e n c e s  I n  t r a n s p o r t  behavior. 

of test explos ions  on ad jacent  n a t i v e  p l a n t  communities Is the r e s u l t  from the b l a s t  and r e s u l t a n t  
fires r a t h e r  t h a n  fran the chemical t o x i c i t y  of uranium. 40112 The a f f e c t e d  a r e a s  a r e  m a l l ,  less 
t h a n  0.02 km (5 a c r e s )  and a r e  covered w i t h  e a r l y  successional  s t a g e s  of p l a n t  growth. A major 
o b j e c t i v e  of this program is t o  at tempt  t o  define anomalies I n  p l a n t  and animal c a r m n i t y  s t r u c t u r e  
t h a t  c a n  be attr ibuted to  chemical t o x i c i t y  of uranium. 

n m o f f .  Sur face  flow i n  these i n t e n n i t t e n t  streams o c c a s i o n a l l y  reaches the Rio Grande and, I n  the 
process ,  t r a n s p o r t s  sediment-bound r a d i o a c t i v i t y  t o  downstream areas .  4-28 Very s l i g h t l y  e leva ted  
levels of plutonium can be measured near  the confluence of Los Alamos Canyon and the Rio Grande. 
1973 a sediment, water, and f i s h  sampling program was establlshed on t h e  Rio Grande downstream f r a n  the 
Laboratory t o  document l e v e l s  of r a d i o a c t i v i t y  i n  sample mater ia l s .  Results through the y e a r s  c l e a r l y  
demonstrate  t h a t  l e v e l s  of r a d i o a c t i v i t y  i n  Ria Grande sediments, water, and fish a r e  well w i t h i n  
levels t h a t  can  be a t t r i b u t e d  t o  worldwide r a d i o a c t i v e  f a l l o u t  Sources. 

I t  is d i f f i c u l t  t o  make d e f i n i t i v e  p r e d i c t i o n s  of Laboratory impacts on the na tura l  envirorment 
o v e r  the next 25 years .  C e r t a i n  aspects of present opera t iona l  procedures Will dramat ica l ly  improve 
(i.e., the goal of z e r o  r e l e a s e  of l i qu id  p o l l u t a n t s )  I n  a few y e a r s  r e s u l t i n g  i n  improvements i n  the 
chemical q u a l i t y  o f  the envirorment. I n  a d d i t i o n ,  t h e  cont inued a c q u i s i t l o n  of  ecologica l  research  
d a t a  will he lp  improve land use p r a c t i c e s  t o  minimize the envirormental Impacts of a c t i v i t i e s  such as 
f a c i l i t y  development. I n  some c a s e s ,  benef ic ia l  impact may result such a s  p r e s e r v a t i o n  or development 
of a r e a s  b e n e f i c i a l  t o  wildlife. Ecological  s t u d i e s  of  chemical m a t e r i a l s  I n  the envirorment are 
required over  long per iods  i n  order t o  detect s u b t l e ,  long tern effects. I n  c a s e s  where contaminants 
a r e  thought  t o  e x i s t ,  studies are i n i t i a t e d .  The r e s u l t s  of these s t u d i e s  are  reported i n  t he  y e a r l y  

S t u d i e s  on depleted uranium i n  f i r i n g  site a r e a s  I n d i c a t e  t h a t  the most readily observed effect 

2 

One of the major processes governing rad ionucl ide  d i s t r i b u t l o n  i n  the canyons results from stonn 

I n  

4-34 

Envi rotmental S u r v e i l l a n c e  Reports. 
Many o f  these b a s i c  ecologlca l  s t u d i e s  

National Envi rotmental Research Park (NERP) 
are  now being conducted i n  connect ion w i t h  the Laboratory 's  
as discussed e a r l i e r  i n  Sec t ion  2.2.3. 4-113 
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4.1.6 Other Resource U t i l i z a t i o n  
Energy 

of natural resources from external sources. The sources o f  supply and the transmission f a c i l i t i e s  Are 
described i n  Sectlon 3.3.1.6. I n  the past, DOE functloned as a supplier o f  e l e c t r i c i t y  and natural gas 
fo r  Los Alamos County as w e l l  as f o r  the DOE f a c i l i t l e s .  Beginning I n  mld 1977, the county began making 
a l l  purchases of natural gas and e l e c t r l c l t y  d i r e c t l y  from commercial suppliers. Ex is t ing transmlssion 
l i n e s  and pipel ines w i l l  continue t o  t ransport  the county purchases, but DOE w l l l  no longer be involved 
i n the resale of energy o r  fuel. 

The balance o f  t h i s  section w i l l  deal wlth the actual and projected uses o f  e l e c t r i c i t y  and 
natural gas and re la ted environmental Impacts only f o r  Laboratory-related operations and excludes 
energy usage at t r ibutable t o  the community. Thus there are differences between t h i s  sect ion and 
Section 3.3.1 because o f  what Is Included. 

joules (3.3 x 10l2 B N )  i n  terms 
of the energy value o f  the natural resources consumed on-site o r  used t o  generate purchased e lec t r i c l t y .  
Note that  these energy values r e f l e c t  e f f ic iency factors at t r ibutable t o  the genetration process and 
these numbers are much la rge r  than the useful energy consumed as was discussed i n  Section 3.3.1. The 
d i s t r i b u t i o n  between purchased e l e c t r i c i t y  and natural gas i s  indlcated i n  Figure 4.1.6-1. 
hal f  o f  the natural gas was used t o  generate e l e c t r i c i t y  i n  the DOE power plant and the other h a l f  f o r  
space heating or processes. The natural resources providing the energy include natural gas, approxlmately 
3.1 x 10 MCF i n  FY 76, and coal and hydropower t o  produce the purchased e lec t r i c i t y .  About 622 o f  the 
purchased power was generated at coal burning power plants i n  the northwestern corner of New Mexico, 
the other 38% was generated by hydroelectric plants on the Colorado River Storage Project. 

Use of energy for  the operatlon o f  DOE f a c l l l t l e s  a t  Lor Alamos constitutes a major consumption : J! 

. 

. .  

- I  

I 

15 Total energy consumption i n  FY 76 was approximately 5.6 x 10 
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The emission o f  airborne pol lu tants  resul t ing from the burning o f  natural gas for power production 
i n  Los Alamos i s  t reated i n  Section 4.1.2, and the burning o f  coal i n  the Four Corners area i s  treated 

, a  

i n  Section 4.3.2. 
The impact o f  energy consumption at Los Alamos i n  the fu ture d l 1  depend f i r s t  on the t o t a l  energy 

needs and second on the mix o f  resources used t o  provide that  energy. The t o t a l  energy needs depend on 
assumptions about the expected programmatic development at  LASL. A detai led consultant study was can- 
pleted i n  1976 t o  make projections o f  energy usage a t  LASL. The projections made by tha t  study are 
depicted graphical ly in Figures 4.1.6-2, -3, and -4 (Reference 4-114). Each includes an envelope o f  use 
ranging from maximum expected use t o  the minimum that  could be anticipated wl th  an intensive energy 
conservation program. Because the study considered only LASL energy consumption, it 1s not possible 
t o  make d i rec t  comparison wl th  the data i n  Figures'3.3.1-3 and -4. However, as noted i n  Section 3.3.1, 
progress has been made i n  the conservation o f  both e l e c t r i c i t y  and natural gas usage. Total consumption 

'1 n 
-1 0 

:..- - -  n 
, n 
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i n  both categories declined between 1977 and 1978 i n  sp i te  of growth i n  f a c i l i t i e s  and personnel. 
. I  

. -  Projected e lec t r i ca l  energy consumption*is shown i n  Figure 4.1.6-2. 4-114 An increased use o f  
' 

6 apwoximately 77 x 10 kwh i s  expected betwen 1976 and 1985. 
t o  be due t o  greater consumption a t  LAMPF, which w i l l  use an estimated 185 x 10 kwh by 1985, canpared 
t o  148 x l o 6  kwh i n  1976. 

Almost 48% o f  the increase i s  expected 

LAMPF presently uses and i s  expected t o  continue t o  account f o r  about h a l f  

6 
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TOTAL ENERGY CONSUMPJION 
, 5.6 x I0'5JOULES (5.296 x 10' BTU) 

1.7 x 

PROCESS AND STEAM 

IOi5 JOULES 
30% 

x IO~*BTU) 

a ELECTRIC 
GE N ER AT1 ON 

30.4 ?Ke 
I .7 x I Oi5JOULES 
(1.6 x 10'2 BTU) 

Figure 4.1.6-1 

Total Laboratory Energy Consmptlon as Source Energy for FY 1976 
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Figure 4.1.6-2 

Annual Consumption of Electricity at LASL 
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Annual Consumption of Fossil Fuels at LASL 
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Annual Total Energy Consumption at LASL i n  Source Energy Terms 

4 ._ 
I 

'4 
,_ 4 

4 
:o 

. - .  .a 
_ .  -. 

.-.. c! 
I .  : Q 



I '  
4-85 

I 
1: 
I- 
!: 

I' 

I 
I 
I 
I 

o f  the  e l e c t r i c a l  consumption a t  LAX. Maximum possible e l e c t r l c a l  consumption savings o f  about 121 

under t h e  p ro jec t i on  have been estimated. The increased needs w i l l  be met  by addi t ional  purchases, 
with the  l a rges t  f r a c t i o n  probably coming fran Pub l ic  Service Company generating plants. Most o f  the  
increases through 1982 w i l l  come from addi t iona l  coal f i r e d  generating capaclty; a f t e r  1982 some o f  the  
PSCNM power w i l l  be generated by the  Palo Verde nuclear p lan t  near Phoenix. E n v i r o m n t a l  e f fec ts  o f  
t h i s  add i t iona l  power generation w i l l  depend on t h e  PSCNM decisions about exact generating sources. 

Projected l oca l  f o s s i l  f ue l  consumption i s  shown i n  Figure 4.1.6-3. The u n i t s  are i n  energy on ly  
because o f  a p o s s i b i l i t y  o f  conversion from natural  gas t o  f u e l  o i l  by 1985. This assumption by DOE 
of t h e  need t o  convert t o  f u e l  o i l  a t  LASL i s  based on expectat ions of l i m i t a t i o n s  i n  the  a v a i l a b i l i t y  
of natural  gas and the  i n f e a s l b ~ l l t y  o f  using coal a t  Los Almos. 4-114 There was an approximate 9% 
reduct ion i n  the  use of gas between 1973 and 1975 r e s u l t i n g  from the  implementation o f  conservation 
projects.  An increase i s  expected t o  occur, peaking f n  about 1979, because o f  planned f a c i l i t y  and 
programmatic expansion. The longer range pro jec t ions  r e f l e c t  savi ngs expected from present and proposed 
conservation programs. An In tens ive  add l t iona l  energy conservation e f f o r t  has been estimated t o  have 
the  po ten t i a l  f o r  an add i t iona l  36% savings by 1985. The f i g u r e  also ind ica tes  the  possible phaseout 
of natural  gas, which would have t o  be replaced with fuel o i l .  I f  t h e  change t o  f u e l  o i l  does take 
place, there  Wsll be some change i n  the  nature o f  airborne e f f l uen ts  fram the DOE power plant. However, 
it can be expected that appropriate environmental con t ro l  technology w i l l  be added, i f  necessary. 

The t o t a l  energy consumption p ro jec t i on  f o r  t h e  DOE Los Alamos operations i n  terms o f  source 
energy i s  shown i n  Figure 4.1.6-4. 4-114 This combines the  informat ion i n  t h e  two preceding projec- 
t ions .  The expectat ions are f o r  a maximum increase o f  about 15% over current use by 1985, assuming 
present plans and some energy conservation are implemented. 
t i o n  program 1s ca r r i ed  Out, there  i s  some p o s s i b i l i t y  o f  a 6% decrease by 1985 frun present use. It 

must be noted that imp1 ementation o f  energy conservation involves considerat ion of t he  cost-effectiveness 
o f  cap i ta l  and operational changes balanced against expected f u e l  costs as wel l  as environmental con- 
s idera t ions  p e r  se. The amount o f  energy consenat ion  ac tua l l y  rea l i zed  w i l l  be determined by a more 
de ta i l ed  study o f  such t rade o f fs .  Some o f  t he  conservation measures being studied include reduct ion o f  
1 ight ing;  add i t iona l  i nsu la t i on  o f  bu i ld ings  and water, steam, and condensate l ines;  mod i f i ca t ion  o f  
con t ro l  systems for heating, ven t i l a t i ng ,  and a i r  condi t ioning systems t o  maximize e f f i c i ency  and reduce 
demand dur ing non-use hours; modlf icat ion o f  plans f o r  new structures t o  incorporate a l l  possible 
conservation measures; and add i t i on  o f  so la r  energy c o l l e c t i o n  t o  some ex i s t i ng  bui ldings. 

Addi t ional  minor inputs o f  energy i n  the  form o f  gasoline, d iesel  fuel ,  and propane gas (see 
Sect ion 3.3.1.2) r e s u l t  i n  sme environmental impacts. The p r inc ipa l  one is airborne emissions from 
government vehicles, which consume most such fuels. These emissions are t rea ted  i n  Section 4.1.2. 
Conservation practices, inc lud ing  car  pooling, l i m i t i n g  speeds t o  50 mph, and the  use o f  bicycles, are 
encouraged a t  t h e  Laboratory. Gradual replacement of ex i s t i ng  motor pool vehic les w i th  newer, more 
e f f i cen t ,  and less p o l l u t i n g  vehic les w i l l  help achieve f u e l  savings. 

If an extremely in tens ive  energy conserva- 

4-114 
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- Other Mater ia ls  

possible. A f t e r  precious metals have served t h e i r  research function, they are returned f o r  c!eaning, 
decontamination, and r e f a b r i c a t i o n .  Thus, on l y  a very small quant i t y  i s  ac tua l l y  consumed. 

The purpose of the  Zia-LASL Surplus Mater ia ls Recycle Program i s  t o  use excess mater ia l  i n  subse- 
quent projects. The p o l i c y  o f  s e l l i n g  excess mater ia l  t o  h igh  bidders has been modif ied t o  acconmodate 

the  recyc l ing  program. Surplus mater ia ls used I n  .the recyc l ing  program include maintenance o r  construc- 
t i o n  mater ia ls that a& excess o r  have been removed from or  l e f t  over fran a job, and s i m i l a r  mater ia ls 

s tockp i led  i n  excess by using groups. Recycling e f f o r t s  are exerted only on mater ia ls t h a t  are i n  
economically repa i rab le  cond i t ion  o r  t h a t  can be reused without excessive preparation. 
p r in t -ou ts  ok ava i lab le  mater ia ls  are furnished monthly to-each LASL sec t ion  or group t h a t  might recyc le  
items. Mater ia l  i n  excess a t  the  completion i f  a j o b  i s  returned t o  t h e  recyc le  program f o r  c red i t .  . 
When supplies, materials, and equipment are no longer useful they are del ivered t o  Salvage and Surplus 
f o r  disposal o r  recycl ing. Designated engineers, superintendents, o r  d i v i s i o n  ch ie fs  make the decis ion 
t h a t  such items are no longer useful t o  LASL operations. Only Salvage and Surplus i s  a d h o t i r e d  t o  
dispose o f  goverrnent property, inc lud ing  scrap and waste. A1 1 appropriate mater ia ls considered f o r  
salvage and surplus are monitored, tagged, and cleared by a hea l th  physics surveyor before being 
removed from the  j ob  s i te .  

waste receptacles have been marked f o r  computer p r in t -ou t  paper and computer cards and placed i n  a l l  

areas where there are camputer tenninals. This paper i s  rough-sorted by Zia Co. custodians and f ine- 
sorted by the  loca l  Explorer Scout Troop, which also has the respons ib i l i t y  f o r  i t s  t ransport  t o  a 
t r a i l e r  t h a t  i s  pe r iod i ca l l y  picked up by a commercial paper recyc l ing  f irm. 
out paper and 105 tons o f  cards used by LASL dur ing 1976, 120 tons o f  paper and 45 tons of cards were 

recyc l  ed . 
The use o f  pest ic ides (Section 3.3.2) conforms t o  EPA and USOA reg is te red  uses and label  

spec i f i ca t i ons  and no known r e s u l t i n g  environmental problems were observed un t i l  a 1978 t r e e  k i l l  
report .  Results o f  t ha t  i nves t i ga t i on  have l e d  t o  a reevaluat ion o f  some procedures. Results of t he  

i nves t i ga t i on  are summarized i n  the  1978 Enviromental  Survei l lance Report, Appendix H, page H-39. 
The use o f  cleaning and maintenance products (Section 3.3.2) resu l t s  i n  sane contr ibut ions t o  s o l i d  
wastes and san i ta ry  l i q u i d  wastes'. 
There are some known e f fec ts  on pine t rees  fran s a l t  used.during the  winter f o t  deic ing by State 
Highway Department. Los Alamos County, and Zia.  4-114A' B D  

s a l t  w i th in  LASL. 

4.1.7. Aesthetics 

by the  exigencies o f  Project  Y dur ing the w a r  and by l a t e r  austere construct ion budgets. 
f a c i l i t i e s  are useable and needed. and there fore  w i l l  remain. 
q u a l i t y  standards appl icable t o  the  Laboratory. 

Although many mater ia ls are used a t  LASL (Section 3.3.1.3), an e f f o r t  i s  made t o  recyc le  when 

. 

Inventory 

LASL has a la rge  cent ra l  computer f a c i l i t y  and many terminals thoughout the  complex. Special 

O f  t he  480 tons of p r i n t -  

No known environmental problems have been observed t o  have resulted. 

Every e f f o r t  i s  made t o  use a minimum o f  
4-1 14D . . .  

As discussed i n  Section 3.2.9, the  u t i l i t a r i a n  arch i tec tu ra l  s t y l e  o f  the  Laboratory was determined 
The present 

Generally there are no cod i f ied  v isual  
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The natural and maintained landscaping are the major aesthetic assets o f  Los Alaniol. For an 

i .nsta l la t ion w i th  the size and complexity o f  LASL, there are comparatively feu bui ld ings v i s i b l e  from 
pub l i c l y  accessible roads. Most o f  the Laboratory structures are screened fra publ ic view by natural 
vegetation and by t h e i r  locat ion i n  control led access areas. Altogether, some 68 structures i n  the tech- 
n ica l  areas can be seen by the public. The larger  f a c i l i t i e s ,  such as the Plutonium Processing F a c i l i t y  
and the Main Technical Area, are the most noticeable o f  the 15 technical areas v i s i b l e  from publ ic access 
roads. A negative visual impression I s  presented t o  v i s i t o r s  and employees by large i ndus t r i a l  buildings, 
small support structures such as pump houses and guard stations, towers, masts, chimneys, overhead 
u t i l i t i e s ,  chain l i n k  fencing, and roadways. Although there have been e f f o r t s  t o  s i t e  u t i l i t y  l i n e s  i n  
less prominent areas, such as canyon bottoms, some overhead l i n e s  are silhouetted against the sky, 
g iv ing them added visual praninence. Roadways a t  LASL generally have a negl ig ib le  visual impact, since 
most are two lanes wi th  a minimal amount o f  cut  and fill. 

A series o f  plans f o r  fu ture improvements t o  visual qua l i t y  are being developed as par t  o f  the 
LASL Master Plan. 4-104 Preliminary suggestions involve elaboration o f  the southwestern landscaping 
concept, maximum retent ion o f  natural vegetation, strategic plant ing o f  large trees, some use o f  scree+. 
ing fences, and use o f  a un i f i ed  s t y le  f o r  signs. Additional proposals include treatment of bui ld ings 
by select ive surf.ace color appl icat ion and large scale graphics and locat lng unsight ly new bui ld ings out 
of view from publ ic roads. F ina l ly ,  overhead u t i l i t y  l i n e s  would be screened o r  located Out o f  view 
from publ ic roads. 

There i s  l i t t l e  expectation tha t  funding spec i f i ca l l y  earmarked f o r  visual improvements can be 
obtained. Past pract ice has been t o  give top p r i o r i t y  t o  ex te r io r  mafntenance work t o  maintain the 
i n t e g r i t y  o f  a building, wi th  no allowance even f o r  exter ior  paint  on bui ld ings u n t i l  recently. New 
f a c i l i t i e s  are now receiv ing more at tent ion on an aesthetic and archi tectural  design basis than has 
been t yp i ca l  of past structures. the Natlonal Security and Resources Study Center, the Occupation 
Health Laboratory, and the Cl inton P. Anderson Meson Physics F a c i l i t y  are examples. However, structures 
w i l l  remain basical ly u t i l i t a r i a n  t o  keep costs as low as possible. Improvements t o  the visual qua l i t y  
o f  ex is t ing f a c i l i t i e s  w i l l  have t o  be funded from LASL's operating budget, and w i l f  face s t i f f  com- ' 

p e t i t i o n  from other pressing LASL operating needs. 

pol icy,  where possible, i s  t o  locate new development adjacent t o  existSng technical areas t o  minimize 
envirormental impact. t h i s  has permitted many areas o f  the Laboratory t o  remain undeveloped., Because 
grazing has been prohibi ted on Laboratory grounds since the ear ly 1 9 4 0 ' ~ ~  many areas are returning t o  
t h e i r  natural vegetation associations and are regaining carrying capacity f o r  w i l d l i f e .  I n  addition, 
the various l i q u i d  ef f luents  from LASL f a c i l i t i e s  have markedly increased water supply f o r  vegetation 
and w i l d l i f e  i n  some areas, and i s  a t  least  p a r t l y  responsible f o r  the high de.nsity o f  w i l d l i f e  i n  the 
area. Restricted access and l im i ted  hunting i n  Laboratory areas also appear t o  have had some benef ic ia l  
aspects f o r  w i l d l i f e .  Large areas which remain r e l a t i v e l y  undisturbed serve as nesting and breeding 
areas fo r  species that  are in to lerant  o f  human encroachment. The large number o f  predatory species 
a t tes t  t o  the d i ve rs i t y  and abundance o f  food. Many o f  the w i l d l i f e  species.in the area have only a 
l im i ted  fear o f  humans. The presence of  endangered o r  threatened species fur ther  emphasizes that  the 
LASL reservation also functions as a w j l d l i f e  refuge. 

4-104 

. 

Another aesthetic asset o f  the Laboratory. i s  t ha t  i t  also functions as a w i l d l i f e  refuge. The 
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However, some people, such as 'hikers, campers, and hunters, may consider the  near-wilderness area 

Placement of a major f a c i l i t y  such as LASL t o  be an adverse aesthet ic impact. This exclusion prevents 
t h e i r  access t o  areas acknowledged t o  be scenicaLly beau t i f u l  and r i c h  i n  w i l d l i f e .  The i s o l a t i o n  
i t s e l f  was a major requirement f o r  t h e  o r i g i n a l  operat ion o f  Los Alamos. The exclusion i s ' s t i l l  
rnavoidable fo r  reasons o f  secur i ty,  safety, and contiguous land use. The exclusion i s  a m i t i ga t i ng  
measure pro tec t ing  the  pub l i c  f r a n  po ten t i a l  hazards of exposure t o  contamination, dangerous t e s t  . 
a c t i v i t i e s  such as high explosive detonations, and po ten t i a l  r i s k s  from accidental releases. Also, t he  
exclusion i s  not fran a completely unique resource area i n  t h a t  s i m i l a r  landscape and opportuni t ies f o r  
recrea t ion  are ava'ilable i n  t h e  Bandelier National Monument and nearby Forest Service lands. 

Columbian ru ins  peppering the  area. I n  add i t i on  t o  being o f  enviromental  in te res t ,  these ru ins  are o f  
extreme c u l t u r a l  importance t o  t h e  l oca l  Ind ian  people, who t race  t h e i r  descendamy from the peoples 
t h a t  inhabi ted them. 

Poten t ia l  e f f e c t s  o f  LASL's b l a s t  ' a c t i v i t i e s  on nearby Bandelier Monument areas were assessed by 
measuring ground motions i n  t h e  monument dur ing t imes o f  r e l a t i v e l y  l a rge  t e s t  blasts. Results showed 
t h a t  other c u l t u r a l  noises (e.g., t o u r  buses and f o o t  t r a f f i c )  exceeded the  amplitudes from the blast .  

One exception was a north wal l  cave where t h e  b l a s t  measure was only tw ice  t h e  f o o t  t r a f f i c  motions. 
Larger b las ts  are not expected t o  occur i n  t h e  future;  they, i n  fac t ,  are showing a t rend i n  decreasing 
the  size. 

r e h a b i l i t a t i o n ,  o r  res to ra t i on  as enunciated by Executive Order 11593, the  National H is to r i ca l  'Preservation 
Act of 1966 (16 U.S.C. 470 e t  seq.), t he  National Enviromental  Po l i cy  Act o f  1969 (42 U.S.C. 4231 e t  
seq.), t he  Federal An t iqu i t i es  Act of 1906 (16 U.S.C. 431 e t  seq.), and the  H i s t o r i c  S i tes  Act o f  1935 
(16 U.S.C. 461 e t  seq.). I n  essence these acts requ i re  t o t a l  preservat ion and res to ra t i on  of unique 
s i t es ,  and mapping and archaeological documentation o f  a l l  other s i t e s  before e f fec t ing  any c i v i c  o r  
techno1 ogical  disturbance. 

To implement t h i s  po l i cy ,  and as a mat te r  o f  general in te res t ,  an inventory o f  pre-Columbian 

Ind ian  s i t e s  on LASL lands was made by LASL's consul t ing archaeologist. 4-115 Several hundred s i t e s  
(shown on a LASL Archaeological Map, see Figure 3.2.7-2) were located over a two-year period. I n  
add i t i on  t o  the  map, a f i l e  o f  " s i t e "  cards was compiled. Each s i t e  located dur ing the  survey i s  
described on a card and assigned a permanent number by the  Laboratory o f  Anthropology o f  t he  Museum o f  
New Mexico. 

Construct ion o r  maintenanc'e a c t i v i t i e s  t h a t  W i l l  invo lve  archaeological s i t e s  are brought t o  t h e  
a t t e n t i o n  o f  t he  Envi ronnental Studies Group. This includes smaller construct ion and maintenance 
a c t i v i t i e s  tha t  w i l l  requ i re  any ear th  surface disturbances. Major construct ion pro jec ts  are reviewed . 
for archaeological impact. The engfneerfng d i v i s ions  o f  both L A X  and the  Z ia  Company have copies of 
t he  LASL Archaeological Map and o f  t he  s i t e  cards t o  a id  them i n  i d e n t i f y i n g  Ind ian  sites. Unique o r  
espec ia l l y  valuable s i t e s  are posted w i t h  warning signs. If. an i d e n t i f i e d  s i t e  i s ' i n  c o n f l i c t  w i th  a 
cons t ruc t ion  o r  maintenance project ,  LASL's archaeologist examines the  s i t e  t o  determine if minor 
changes i n  the  construct ion plans w i l l  a l low the  s i t e  t o  remain. 
are made as t o  the  t ime needed fo r  excavation and the  amount o f  labor  required. 

. 

An important indigenous aspect o f  l o c a l  c u l t u r a l  i n t e r e s t  and aesthet ics i s  t he  pro fus ion  o f  pre- 

. 

It i s  a nat ional  p o l i c y  t o  provide f o r  t he  maintenance o f  archaeological s i t e s  through preservation, 

S t r i c t  procedures are fo l lowed a t  LASL t o  p ro tec t  and preserve pre-Columbian Ind ian  si tes.  

- 

I f  the  s i t e  must be salvaged, estimates 
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Only salvage archaeology, ra the r  than c lass ica l  archaeology, i s  performed a t  LASL, and s i t e s  are 

protected whenever possible. When salvage archaeology i s  required, t he  LASL Engineering D iv i s ion  
i n i t i a t e s  the  work orders, and LASL'S archaeologist obtains permission t o  excavate from the Department 
of the  I n t e r i o r  and the  Department o f  Energy. Future de ten ina t i on f  o f  importance and salvage 
archeology w i l l  be conducted i n  accordance with new regulat ions en t i t l ed ,  *Protect ion o f  H i s t o r i c  and 
Cu l tu ra l  Properties," 36 CFR 800, e f fec t i ve  March 1, 1979. 

Before excavation, a photograph i s  taken o f  the rwin. External aspects, inc lud ing  po t te ry  sherds 
and any other a r t i f a c t s  found on the  surface and the  i d e n t i t y  o f  t he  l oca l  f l o ra ,  are recorded. The 
salvage crew i s  b r i e fed  on the  proper procedure f o r  t he  excavation, si-nce procedures d i f f e r  widely 
depending upon t h e  ruin. An exploratory t rench i s  dug i n t o  t h e  s ide  o f  the  mound t o  es tab l i sh  the  
ou ter  l i m i t a t j o n s  o f  t he  architecture. Once these are established, excavation t o  f l o o r  l eve l  i s  
performed, room by room, and photographed. Sub-floor pi ' ts are dug t o  check f o r  bur ia ls ,  e a r l i e r  f l o o r  
leve ls ,  o r  evidence o f  possible e a r l i e r  occupations. Features such as bur ia ls ,  f i r e p i t s ,  gr inding 
bins, storage p i t s ,  perishable materials, and datable wood are ca re fu l l y  exposed, photographed, and 
recorded. 

excavated s i t e  i s  taken f o r  t he  records. The completed s i t e  i s  mapped, and w a l l  heights and thicknesses 

are noted. 

A l l  sacked mater ia ls are marked, and la rge  a r t i f a c t s  are removed t o  t h e  Laboratory f o r  study. Mater ia ls 
are cleaned, and l a i d  out by rooms and leve ls  f o r  study. Analysis o f  mater ia ls  includes i d e n t i f i c a t i o n  
o f  a l l  po t te ry  sherds and complete vessels. Pot te ry  i s  restored i f  possible. Animal o r  human bones 
are i den t i f i ed ;  non-ceramic a r t i f a c t s  are measured and described. Perishable and f r a g i l e  a r t i c l e s  are 
given a special treatment with preservatives. 

occupation and abandonment, provenience and descr ip t ion  o f  a l l  a r t i f a c t s ,  a rch i tec tu ra l  features, and 

in te r re la t i onsh ip  w i th  other s i tes.  
4.1.8 Environmental Impacts o f  New F a c i l i t i e s  t o  be Constructed 

This sect ion b r i e f l y  summarizes an t ic ipa ted  environmental impacts o f  t he  several proposed new 
f a c i l i t i e s  described i n  Section 2 which are present ly bel ieved t o  have a good p robab i l i t y  o f  being 
constructed i n  the  near future. A number o f  p ro jec ts  were described i n  the  DEIS but  have been deleted 
herefr tm because they are no longer being ac t i ve l y  considered. The fo l low ing  summaries are based on 
in fo rmat ion  developed t o  prepare environmental assessments which accompanied o f f i c i a l  budget requests. 
Accordingly, they are not de ta i led  studies but do i d e n t i f y  the most s ign i f i can t  o r  unique impacts 

associated w i t h  each proposed f a c i l i t y .  
Intense Neutron Source 

F aci 1 i t y  . 4-116 However, the pro jec t  has been deferred. 
environmental impacts o f  t he  proposed f a c i l i t y  from rout ine  construct ion a c t i v i t i e s  include c lear ing  
approximately s i x  acres o f  land f o r  t he  bu i ld ing ,  parking areas, and an access road. L iqu id  wastes 
discharge would,consist p r imar i l y  of cool ing tower blowdown during operations. 

Completed rooms with an i d e n t i f i c a t i o n  s ign  are photographed, and a photograph o f  t he  e n t i r e  

The r u i n  i s  then reported as canpletely excavated and may be removed by the  construct ion contrdcfor. 

A f i n a l  report  i s  published tha t  includes a descr ip t ion  o f  t he  s i te ,  c u l t u i e  period, dates of 

--- 
A Final Envi romenta l  Statement (ERDA-1548) has been prepared f o r  t he  Intence Neutron Source (INS) 

Should i t  be activated, t he  pr inc ipa l  

S ign i f i can t l y  
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contaminated l i q u i d  and so l i d  waste would be disposed a t  t he  ex i s t i ng  LASL waste disposal area. Very 

; LI small quan t i t i es  ( l ess  than 100 cur ies per year) o f  tritium and traces o f  other r a d i o a c t i v i t y  would 

r a d i a t i o n  pro tec t ion  guidel ines and l e s s  than 5 percent o f  t he  natural  rad ia t i on  background from 
natural  1 y occur r i  ng rad ioac t i v i t y .  
Proton Storaqe Ring 

the  Los Alamos Meson Physics F a c i l i t y  s i t e  are expected t o  produce minimal, general ly short-term 
environmental impacts dur ing the construct ion phase. 
i n  such a way that neg l i g ib le  rad ia t i on  e f f e c t s  on the  pub l ic  hea l th  and safety are projected dur ing . 
normal operation. The f a c i l i t y  w i l l  be fenced and there fore  not accessible t o  the  public. Airborne 

nated waterborne wastes w i l l  be disposed a t  the  cent ra l  contaminated waste treatment f a c i l i t y . .  The 
maximum cred ib le  "worst case" accident would be the  accidental dumping o f  an e n t i r e  meson f a c i l i t y  macro- 
pulse i n  the proton storage r i n g  roan. , 

r a d i o a c t i v i t y  concentrat ion which i s  l ess  than the  appropriate concentrat ion guide. The only possible 
release o f  rad ioac t ive  mater ia l  which i s  possible involves the  rupture o f  samples i n  one o f  the  
i r r a d i a t i o n  areas, accompanied by a f a i l u r e  i n  the  v e n t i l a t i o n  c u t o f f  system. Exposure t o  the meson 
fac i l i t y -assoc ia ted  personnel f r a n  such an event would be comparable t o  the  maximum permissible con- 
cent ra t ion  guide1 ines f o r  the  publ ic .and thus w i th in  to le rab le  l i m i t s .  
Occupational Health Laboratory Expansion 

Operations t o  be conducted i n  the  planned expansion o f  t he  e x i s t i n g  Occupational Health Laboratory 
should have l i t t l e  o r  no e f fec t  on the  environment. 

wastes which w i l l  be discharged t o  an e x i s t i n g  s i t e  sewage treatment f a c i l i t y  which i s  adequately sized 
t o  accommodate the load. 

r e s u l t  i n  s i t e  boundary doses not exceeding 5 mrem per year, or l ess  than 5 percent of appl icable - I  
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The planned proton storage r i n g  and 'other addi t ions inc lud ing  an experimental support f a c i l i t y  a t  

The proton storage r i n g  p ro jec t  has been fesigned : I  

. . 
- -  I 
I ?  

e f f l uen ts  w i l l  be discharged through the LAMPF e x i s t i n g  high e f f i c i e n c y  .exhaust f i l t e r  System. Contami- S I  

.-; I 
A t  t he  s i t e  boundary t h i s  would lead t o  a t ransient,  maximum, 

Waterborne e f f l uen ts  w i l l  cons is t  Of Sanitary 

Airborne e f f l uen ts  w i l l  be l i m i t e d  t o  a i r  exhausted as r e l i e f  for  code- 
8 .  

required f resh  a i r  makeup and h igh ly  d i l u t e d  fumes fran chemistry operations. 
I n d u s t r i a l  Waste Co l l ec t i on  System 

Planned improvements o f  t he  i n d u s t r i a l  waste c o l l e c t i o n  system w i l l  r e s u l t  i n  .a much reduced . 

. . L  

... I . .  

. I  ' 4 
p o s s i b i l i t y  of contamination o f  the  environment by rad ioac t ive  wastes. Because o f  the  need t o  keep the  . . .  

4 
. ,El 

' e x i s t i n g  system i n  operation dur ing the construct ion o f  t he  proposed system, the  problem o f  contar~iinat- 
ing  the environment with f lowing wastes w i l l  be concentrated i n  those periods when the  o l d  system i s  

disconnected and the new i s  connected. 
waste discharge, f lushing w i th  clean water, and absorbing any l i q u i d  that may appear. 
T r i  t i urn System Test Assembly 

designed t o  minimize release t o  the  environment. 4-117 Included i n  the  f a c i l i t y  w i l l  be a t r i t . i u n  waste 

The procedures used t o  prevent waste loss  w i l l  include c o n t r o l l i n g  

. -. Modi f i ca t ion  o f  an e x i s t i n g  bu i l d ing  t o  house a new t r i t im system t e s t  assembly has been care fu l l y  

treatment system fo r  the  rou t ine  cleanup o f  t r i t i u m  contaminated e f f l uen ts  p r i o r  t o  exhaust t o  the  
\ atmosphere and an emergency t r i t i u m  cleanup system should there be a l a rge  accldental release. The . 

emergency system w i l l  be in te r faced w i t h  the  v e n t i l a t i o n  system. 
t h e  emergency system w i l l  be activated. 

I n  the  event o f  a tritiun release, 

Contaminated l i q u i d  waste w i l l  be co l lec ted  i n  a tank fo r  
con t ro l  l ed  disposal. Contaminated s o l i d  wastes w i l ' l  be packaged under cont ro l led  condit ions and 

' I  
_. 
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according t o  federal  regulat ions p r i o r  t o  t ranspor t  t o  an ex i s t i ng  rad ioac t ive  s o l i d  waste disposal 
area. Under normal operating conditions, sma l l  amounts o f  t r i t i um gas and water vapor are expected 
t o  be released through the stack. The annual average ind iv idua l  rad ia t i on  dose i n  10s Alamos County 
r e s u l t i n g  fran rou t ine  operat ion o f  t h i s  f a c i l i t y  was calculated t o  be much less  than the  con t r i bu t i on  

'from natural  background radiat ion,  and no member o f  t he  pub l i c  would receive more than 1 mrenly. A 
postulated worst-case accident requires a t w i  n-engi ne a i r c r a f t  , of t h e  canmercial type used between 
Albuqueque and Los Almos t o  c rash  onto the  roof. A de ta i led  analysis o f  t h i s  accident i s  presented 
i n  Sect ion 4.2. 
New Detonator Faci  1 i ty  

The f a c i l i t y  i s  designated t o  prevent accidental o r  discharge disturbances t o  the  enviroment. An 
accident invo lv ing  high explosives (HE) would be completely contalned except i n  th ree  areas, i n  which 
blowout panels w i l l  be ins ta l led .  These r e l i e f  panels would be directed toward high earthen berms. 
Accidental leakage o f  acid-holding container would be retained i n  sunken concrete p i t s ,  l a rge  enough 
t o  contain a canplete s p i l l .  Laundry water exposed t o  HE e f f luen ts  w i l l  d r a i n  t o  a sump and seepage 
p i t  with accessible d ra in  l i ne .  No other hazards are foreseen t h a t  w i l l  impact the' environnent o r  
general publ ic. 
New Tr f t i um F a c i l i t y  
. -  
e x i s t i n g  structures requ i r i ng  very l i t t l e  c lear ing  or s i t e  preparation. 
rock f a l l  b a r r i e r  w i l l  requ i re  removal o f  some t rees  and some earth work f o r  access. Land disturbed 
dur ing construct ion w i l l  be su i tab ly  contoured and reseeded with na t ive  grasses t o  minimize erosion 

problems. 
Approximately 100 Ci/year o f  t r i t i um gas i s  expected t o  be reieased as a r e s u l t  o f  rou t ine  

operations. While t h i s  release i s  a t  a new locat ion,  i t  w i l l  represent a substant ia l  decrease i n  
ove ra l l  atmospheric t r i t i um release f r a n  LASL. Tr i t ium operations dur ing the  l a s t  two years a t  the  
present obsolete s i t e  have emitted 600 t o  1600 C i  annually, representing 28 t o  40': o f  the  t o t a l  from 
a l l  LASL operations. 
contairment and an e f f i c i e n t  t r i t i um recovery system. The 100 C i  expected release i s  estimated t o  
r e s u l t  i n  maximum doses t o  members o f  t h e  general pub l i c  o f  about 0.4 mren/yr, o r  less than 0.5% o f  
the noma1 background i n  the  Los Alamos area. This estimate i s  based on t h e  worst case assumption 

t h a t  the t r i t i u m  i s  a l l  released i n  the oxide form (i.e., t r i t i a t e d  water). The expectat ion i s  that 
most o f  the  release w i l l  be as gas resu l t i ng  i n  smaller doses by a f ac to r  of as much as 10 . 

Sol id  rad ioac t ive  wastes f r o n  the  new f a c i l i t y  w i l l  be nearly the  same as those generated by 
current operations. They are estimated t o  average about 2 m /yr of contaminated laboratory t rash  
and equipment, and 2 t o  4 double-contained cyl inders with about 5000 C i  of t r i t i u m  as HTO absorbed 
on each molecular sieve from the  t r i t i u m  recovery system. This represents a somewhat l a rge r  amount 
o f  t r i t i u m  consigned t o  disposal as s o l i d  waste, a d i r e c t  consequence o f  the  reduced atmospheric 
emissions. 
o f  a t  the  approved s o l i d  rad ioac t ive  waste disposal area w i t h i n  the  LASL boundary. I ndus t r i a l  l i q u i d  
wastes such as p o t e n t i a l l y  t r i t i u m  contaminated mop water, w i l l  go t o  a holding tank for per iodic 
pickup and transport  t o  the  central  l i q u i d  waste treatment plant. 

Construction a c t i v i t i e s  f o r  the  bu i l d ing  add i t i on  w i l l  take place i n  the  immediate v i c i n i t y  o f  
Construction o f  the  fence- l ike 

The reduct ion i n  e f f l u e n t  frm t h f s  operation w i l l  be achieved through m u l t i p l e  

4 

3 

These types and ainounts o f  s o l i d  radioact ive wastes are rou t i ne l y  handled and disposed 
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The new f a c i l i t y  w i l l  be designed t o  minimize the  po ten t ia l  o f  any envlrormental release o f  

tritium under c red ib le  accident conditions. There W c l l  be three l eve l s  o f  containment: t he  t r i t i um 
handlfng and processing system i t s e l f ,  glove boxes containing the  system, and the  process room. ' 

Target Fabr ica t ion  

Three types o f  operations a t  t h i s  f a c i l i t y  requ i re  disposal or dispersal o f  p o t e n t i a l l y  
hazardous materials. These hazards have a l l  been considered from the viewpoint o f  protect ing both 
t h e  bu i l d ing  occupants and the  surrounding environment inc lud ing  other people and nearby f l o r a  and 
fauna. These operations are: rou t i ne  disposal o f  acid, caust ic,  and solvent l i qu ids ;  rou t i ne  removal 
and disposal o f  t o x i c  o r  acid chemical vapors; and dispersal of accidental release o f  t r i t l u m  ( H) gas. 
Disposal of t he  l i q u l d  waste w i l l  be accommodated by a special d ra in  l i n e  fran the involved labs t o  
t h e  chemical waste treatment p lan t  a t  TA-50. Chemical vapors w i l l  be removed from the labs by a f m e  
hood system and vented t o  the  atmosphere v i a  a stack a t  a height t o  be detennined by the  LASL. The 
quant i t y  o f  these vapors w i l l '  be small and w l l l  be w e l l  dispersed a t  t h e  s i t e  boundary. The t r i t i u m  
gas f a c i l i t y  i s  a state-of-the-art zero release system with complete secondary containnent and 
inter-container a i r  scrubbing. This envlronnental ly approved, dry-box t r i t i u m  handling system 
has been developed and i s  now i n  use i n  an ex i s t l ng  f a b r i c a t i o n  laboratory. A separate exhaust 
system w i l l  maintain a negative a i r  pressure i n  the  t r i t i u m - f i l l i n g  laboratories. A t a l l  s tack .  

w i l l  be provided t o  assure adequate dispersal I n  the u n l i k e l y  event o f  an accidental release. Only 
i n  the event of a catastrophic f i r e  or explosion could an e n t i r e  inventory o f  t r i t i um gas be released 
and be conierted t o  tritium oxide. The converted t r i t i u m  oxide could r e s u l t  i n  a maximiin 1.9 rem 
dose a t  the nearest populat ion center, given atmospheric condi t ions whlch would disperse the  e n t i r e  
cloud i n  tha t  direc'tion. 
High Energy Gas Laser F a c i l f t j  

house 1 aser-induced thermonuclear experiments f o r  the  Antares Program. M u l t i p l e  Cog gas lase r  beams 
w i l l  be focused on d e u t e r i u m - t r l t i m  ta rge ts  t o  i n i t i a t e  fus ion  reactions. D i rec t  rad ia t i on  (mostly 
neutrons) from the react ions w i l l  be shielded t o  l i m i t  maxlmun theore t ica l  exposures t o  20 mremlyear; 
however, s ince there  is no continuous occupaky, expected exposures would be much less. Maximum possible 
releases o f  r a d i o a c t i v i t y  fran normal operatlons are expected t o  be l ess  than 6 C i  or 41Ar and 12 C i  o f  
3H per year. Increments t o  populat ion exposure i n  Los Alamos from these releases w i l l  be no more than 
a few hundredths o f  a percent above natural  background. Poten t ia l  accidents were analyzed i n  d e t a i l  i n  a 
prel iminary safety analysis repo r t  and found t o  present no s i g n i f i c a n t  hazards t o  the  pub l ic  o r  the  
environment. The overa l l  e f fec ts  were considered i n  a 1973 envlrormental assessment accompanying the  

proposal f o r  funding f a c i l i t y  construction. 
Laboratory Support Complex 

wsstes are involved, so enviromental  e f fec ts  w i l l  be lim'ited t o  the  construct ion phase, except f o r  
mincr addi t ional  stonn water runof f  due t o  the  parking l o t  addit ion. 
General P lan t  Projects 

e l e c t r i c  and water system, w i l l  general ly take place e i t h e r  w i th in .o r  i n  the v i c i n i t y  of ex i s t i ng  
f a c i l i t i e s .  ?he environment af fected thus w i l l  be l i m i t e d  t o  small land areas normally w i th in  
deveioped s i t es  and, when prac t ica l  , undeveloped land disturbed by cons t ruc t ion  w i l l  be returned t o  
i t s  natural  cond i t ion  through seeding w i t h  na t ive  grasses. 
or new f a c i l i t i e s  should have l i t t l e  or no e f f e c t  on the  environment. 

- 

3 

Construction i s  expected t o  be completed i n  1984 f o r  a 91,000 square foo t  f a c i l i t y  which w i l l  

This f a c i l i t y  i s  an o f f i ce -ca fe te r ia  canplex, which includes a la rge  parking l o t .  No indus t r i a l  

Other construct ion projects, which inc lude fu r the r  p lan t  upgrading and improvements t o  the 

Operations t o  be conducted i n  the improved 
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4.2 POTENTIAL IMPACT OF ACCIDENTS 

damage i f  released i n  an uncontrol led fashion. 
Processing F a c i l i t y ,  DP-Site, LAMPF, t h e  Omega West Reactor (OUR), C r i t i c a l  Assembly F a c i l i t y ,  f r i t im 
Systems Test Assembly, and storage areas f o r  high explosives, special nuclear materials, other radio- 
ac t i ve  materials, and other p o t e n t i a l l y  hazardous chemicals. LASL has recognized from the beginning 

the  po ten t ia l  problems o f  these f a c i l i t i e s ,  and, i n  many cases, sa fe ty  anaiysls reports were developed 
t o  assure a thorough review o f  a l l  aspects o f  design and operations a f fec t i ng  safety. 

A de ta i l ed  review process i n  now underuay o f  nonreactor nuclear f a c i l i t i e s  a t  LASL which w i l l  
be documented by the preparation o f  formal Safety Assessment Docunents f o r  many of t he  f a c i l i t i e s  
i n  technical  areas i n  accordance with DOE regulat ions (Manual Chapter 0531). Standard Operating 
Procedures (SOPs) are prepared, updated as necessary, and reviewed annually f o r  any f a c i l i t i e s  o r  
operations which invo lve  p o t e n t i a l l y  s i g n i f i c a n t  hazards f o r  workers, t h e  public, o r  the  environment. 
Approximately 1500 such SOPs are i n  e f fec t .  

has an emergency p lan  f o r  the f a c i l i t y  that i s  ava i lab le  a t  t he  operations o f f i c e  responsible for  the 

f a c i l i t y .  A Laboratory s i t e  plan, General Radiologic Emergency Plan f o r  US1 (March 30, 1973, revised 
A p r i l  13, 1979) i s  ava i lab le  through H-Division. The Emergency Plan f o r  Major Events defines responsi- 

b i l  i t i e s  f o r  ac t i va t i ng  the Emergency Relocation t e n t e r  and designates community involvement. For 
example, such events as the La Mesa f i r e  would be coordinated through t h i s  plan, and it i s  a j o i n t  
management r e s p o n s i b i l i t y  through H-Division and DOE. 
f o r  the determination o f  in te rna t lona l  s i t ua t i ons  and "Act o f  God" catastrophies and i s  under the 

guidance o f  t he  DOE Area Off ice. 
C i v i l  Defense. 

mater ia l .  Safety procedures and methods o f  operat ion assure rap id  response t o  these incidents. 
Constant monitor ing by automatic equi p e n t  (e.g., continuous room a i r  stack monitors, r a d i a t i o n  
l eve l  alarms, po r ta l  monrtors) and a l a rge  staf f  o f  hea l th  physics technic ians assure rap id  detect ion 
o f  rad ia t i on  or r a d i o a c t i v i t y  i n  abnormal mounts o r  unexpected locations. Over the  years, there  have 
been some minor incidents where r a d i o a c t i v i t y  was inadver ten t ly  removed by personnel t o  uncontrol led 

areas. These were promptly resolved and no noteworthy inc idents  requ i r i ng  s i g n i f i c a n t  decontamination 
e f f o r t s  have occwred i n  recent years. 
mater ia l  t o  the  environment have occurred. 
r e s u l t i n g  wastes were bur ied i n  areas already designated f o r  rad ioac t ive  wastes. 

no known serious short- o r  long-term e f fec ts  on the  environment o r  the  area's populat ion from such 
releases. The events rrhich occurred i n  the  l a s t  th ree  years are described b r i e f l y  f o r  perspective. 

LASL operates many f a c i l i t i e s  which use o r  generate mater ia ls  t h a t  could produce environmental 
This l i s t  o f  f a c i l i t i e s  includes the  new Plutonium 

There are four  general l e v e l s  o f  emergency response plans f o r  the  Laboratory. Each f a c i l i t y  

The Area Wide Emergency Plan provide guidance 

The l a t t e r  two have community Involvement through the Los A lmos 

During rou t ine  operations a t  Lo$ Alamos there  have been inadvertant releases o f  hazardous 

Some incidents invo lv ing  inadvertent release o f  rad ioac t ive  
I n  cases where decontamination was undertaken, the  

There have been 
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6 6 I n  J u l y  a 1974 an i n d u s t r i a l  sewer l i n e  leak was detected. An estimated 10 P (.26 x 10 gal)  
3 of l i q u i d  waste contaminated with about 200 mCi o f  p r i n c i p a l l y  '%Pu was leaked. Approximately 280 m 

(366 yd  

During the  t e s t i n g  o f  t h e  l i n e  replacement, an add i t iona l  '2000-4000 a (500-1000'gal) o f  l i q u i d  waste, 
(about 0.4 mCi  o f  238Pu) , overflowed i n t o  a storm d ra in  discharging t o  Mortandad Canyon. The area 
was cleaned and contaminant removed un t i l  no measurable contaminant remained. 

On August 27, 1975, an operational e r r o r  a t  t h e  waste treatment p lan t  resu l ted  i n  about 300 P 
(793 gal)  of l i q u i d  sludge f o a l n g  over and contaminating an area o f  approximately 500 m (5380 ft 1. 
About 80 m3 (104 yd3) of contaminated mater ia l  was removed f o r  bur ia l .  So i l  samples taken a t  2 4  
(6.5 ft) i n t e r v a l s  over the  excavated area showed a l l  remaining gross-alpha leve ls  below 20 pCi/g. 

Bu i ld ing  i n  July o f  1976. About 2.27 g (.OB 02) o f  t r i t i um gas, o r  22,000 C i  o f  Hp was released. 
Measurements made both upwind and dannwind showed no s i g n i f i c a n t  exposures t o  the  general pub l i c  could 
have occurred. L i  kewi se, c o l l  ected vegetation samples and measurements on 92 po ten t i a l  l y  exposed 
1 aboratory personnel showed no'measurable exposures. No decontamination operations were necessary 
because o f  t h e  gaseous nature o f  t h e  release. 

Another release o f  t r i t i u m  gas, about 3.17 g (0.09 02) o r  30,600 C i s  occurred i n  October-1977 
from the  HP s i te .  This release resu l ted  i n  some observed atmospheric concentrat ions near the s i t e  
o f  t r i t i a t e d  wate i  vapor greater than normally measured, bu t  not s i g n i f i c a n t l y  d i f f e r e n t  then back- 
ground stat ions.  A l l  measurements were l ess  than 0.15% o f  the  uncontrol led area Concentration 
Guide. Because o f  t he  l o c a t i o n  o f  t h e  release, meteorological condi t ions a t  t he  t i m e ,  and bioassay 
samples f r a n  workers a t  t he  s i t e ,  t he re  was no apparent exposure received by e i t h e r  Laboratory 
personnel o r  the  general publ ic.  

o f  Hg s p i l l e d  on asphalt a t  the  Chemical Uarehouse. Most o f  t he  mercury was picked up w i th  a special 
vacuum cleaner and the residue s t a b i l i z e d  with f lowers o f  su l fu r .  During an accidental release of UF6 
a t  the C r i t i c a l  Experiment F a c i l i t y ,  about 20 kg o f  HF was produced by hydrolysis. All o f  the  uranium 
was recoverkd, bu t  sane o f  the  HF escaped i n t o  the  a i r .  A t N C k  backed i n t o  a transformer t h a t  used a 
PCB as a d i e l e c t r i c .  The PCB dripped t o  a concrete pad. The transformer and the  pad were removed and 

he ld  i n  a containnent area t o  prevent escape i n t o  the  enviroment. 

procedures provided a thorough amel iorat ion o f  t he  inc ident  and l e f t  no l a s t i n g  enviromental  o r  human 
hazard potential'. 
expected t o  r e s u l t  i n  s i g n i f i c a n t  emr immenta l  consequences. 

3 of s o i l  was removed so t h a t  gross-alpha concentrat ion o f  not more than 10 pCi/g remained. 

4-34, 4-126 

2 2 

4-35 

T r i t i u m  gas was i nadver ten t ly  released t o  the  env i roment  f r a n  roof vents o f  t he  Cryogenic 
3 
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4-36A 

Accidental releases o f  chemicals over the  past several years were Hg, HF, and PCB. Ten pounds 

I 

1 n a1 1 these inadvertent re1 eases dur ing rou t i ne  operations, t h e  response and decontamination 

S im i la r  minor operational inc idents  w i l l  probably occur i n  the  future, bu t  are not 

Such inc idents  are not considered major accidents i n  the  context o f  t h i s  section. 
The accidents discussed i n  t h i s  sec t ion  have been selected on the  basis o f  po ten t ia l  enviromental  

' 

impact or e f f e c t  on members o f  t h e  general pub l i c  ra the r  than e f fec ts  on Occupational workers o r  
Laboratory f a c i l i t i e s .  A much la rge r  number o f  accident scenarios was considered, bu t  only those 
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'accidents with the  greatest  po ten t ia l  conseqwnce t o  the  environment o r  general publ ic have been . 
presented. For the  purpose o f  t h i s  statement, those operations unique t o  Los Alamos received the  
greatest  emphasis. As a resu l t ,  t he  environmental consequences consldered most s i g n i f i c a n t  were land 

contamination w i th  rad ioac t ive  o r  t o x i c  mater ia ls  and rad io log ica l  dose comnitments t o  members of t he  
general public. Po ten t ia l  hazards common t o  any l i g h t - i n d u s t r i a l  complex such as those from fue l  011, 
natural  gas, high-voltage e l e c t r i c i t y ,  acids, solvents, steam, p ro jec t i les ,  san i ta ry  wastes, vehicular 
t r a f f i c ,  and many others with'probable consequences l i m i t &  t o  occupational employees have not been 
presented. A h i s t o r y  o f  s i g n i f i c a n t  operational accidents, inc lud ing  several f a t a l  l t i e s  from high 
explosives accidents ( l a s t  one i n  1959) and c r i t i c a l i t y  accidents ( l a s t  one i n  1958) has been 

summarized i n  a pub l i c  docunent. 

was the  f i r s t  step taken i n  developnent o f  t h e  analyses i n  thSs section. 

occur, and from these considerations the  most serious accident o f  a given type was selected. A 
de ta i l ed  analysis was then developed f o r  the  consequences t h a t  would r e s u l t  t o  the  general pub l i c  
o r  the  environment. The accfdents were postulated i n  terms o f  the  mater ia ls tha t  could be released 
were the accident t o  occur. No emphasis was placed on the  spec i f i c  mechanism whlch might i n i t i a t e  
the accident. For example, t he  explosion o r  f i r e  accidents conceivably could be i n i t i a t e d  by hunan 
operator error,  equipment fa i l u re ,  o r  a natural  d i sas te r  such as earthquake. Accordingly, t h e  reader 

must keep I n  mind previous discussions on seismic and geologic hazards (Section 3.1.1), hydrology 
(Sect ion 3.1.2). meteorology (Section 3.1.3), and precautionary measures. 

note tha t  most o f  the  accidents could be i n i t i a t e d  by more than one cause. 

assign a s ing le  quan t i t a t i ve  p r o b a b i l i t y  t o  i t s  occurrence. Thus, t h e  basic assunption i n  assessing 
the  po ten t ia l  consequences i s  that the  accident has occurred whatever I t s  low bu t  nonzero probab i l i t y .  
The analyses use quan t i t a t i ve  estimates o f  envirormental t ransport  and dispersion t o  estimate the 
probable consequences o f  t he  accident once it has happened. The p robab i l i t i es  discussed i n  the 
accident analyses r e f e r  only t o  those associated with meteorological t ranspor t  and not .to overa l l  
l i k e l i h o o d  o f  t he  accident and i t s  consequences occurring. 

Much o f  the  informat ion developed i n  ex i s t i ng  safety repor ts  has been used i n  assessing the 
possible consequences o f  accidents a t  LASL f a c i l i t i e s .  Extensive addi t ional  d e t a i l  i s  contained i n  
such reports, which have been referenced where appropriate, and i s  only summarized here. These reports 
tend t o  be h igh l y  conservative i n  the  sense t h a t  they p red ic t  much more severe accidents than would 

ac tua l l y  be expected. 
evaluat ing safety features and cont ro ls  t o  m i t i ga te  the  po ten t ia l  consequences. However, more 
r e a l i s t i c  assumptfons h i c h  do take some reasonable c r e d f t  f o r  such designed sa fe ty  features 
necessar i ly  r e s u l t  i n  lesser  predicted consequences and are the ones presented here. 

4-117A 

A l i s t  o f  general types o f  accidents rrhich could occur a t  Los Alanos, such as f ire and explosion, 

An evaluat ion was made o f  each accident type f o r  each f a c i l i t y  i n  which such an accident could 

It i s  also important t o  

Because a given type accident might be caused b y  various chains o f  events, it i s  no t  possible t o  

I n  t h i s  way, an "upper bound'' i s  establ ished f o r  purposes o f  designing and 

The approximate loca t ions  o f  t he  po ten t ia l  accidents discussed can be found on Figure 3.2.1-3. 

I 
I' 
I 
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4.2.1 Accident Meteorology 

shown tha t  average dispersion character ist ics (direction, wind speed, stab11 i ty) vary great ly  f r a n  
technical area t o  technical area w l th in  the USL s i t e  boundary. Because o f  t h i s  v a r i a b i l i t y  it would 
be necessary t o  have speci f ic  meteorological data f o r  each technical area i n  order t o  give a reasonable 
estimate of the most l i k e l y  pattern of atmospheric dispersion. Such data are not avai lable and f o r  
t h i s  report  it has been necessary simply t o  presune " m r s t  case" conditions based on the Gaussian plume 
model. This i n  effect selects f r a n  the set of possible conditions that  condi t ion which produces the 
highest concentration a t  the locat ion being evaluated. It ignores the f a c t  that  t h i s  condition, 
although possible, may ra re l y  o r  never occur. Figure 4.2.1-1 demonstrates t h i s  e f fec t  f o r  one technical 
area for which data i s  available. The Gaussian plune worst case predicts concentratlons 1.5 t o  2 times 
greater than that  expected t o  occur more than 5% of the time and 1 5  t o  20 times greater than t h a t  
expected t o  occur more than h a l f  the time. Even t h i s  presunes t h a t t h e  wind i s  blowing d i r e c t l y  between 
the source point and the receptor point. Thus, it i s  seen tha t  'worst case" model assunptions produce 
an extremely pessimistic estimate o f  radioact ive or  t ox i c  material concentrations. Figure 4.2.1-1 
shows the worst case model estimates f o r  ground.leve1 .rel.eases and from elevated releases a t  20 and 50 
meters. For comparison, the 5% and 502 probable values f o r  a ground level  release based on actual 
meteorological data are also shown. . 

Each o f  the technical areas a t  Los Alamos can be broadly characterized as being located e i ther  on 
a mesa top or i n  a canyon. Atmospheric dispersion f o r  canyon locat ions was discussed i n  Section 3.1.3. 
Worst case Gaussi.an model conditions as described above have been presuned f o r  mesa top locations. .One 
o r  the other o f  these two models, as appropriate, was used t o  analyze a l l  but one o f  the accidents 
described i n  the fo l lowing sections. The case involv ing an accidental explosion was based on actual 
experimental data from the Nevada Test Site. 4-118B 4-119s and 4420 Because t h i s  data was avai lable 
there was no need t o  hypothesize dispersal and aeolian transport mechanisms. 

Maximum Indiv idual  doses and cumulative population doses i n  the Los Alanos and White Rock 
areas were derived fran the dispersion estimates descAbed above coupled wi th  population d i s t r i bu t i on  
infonnati0.n i.n re la t i on  t o  the s i t e  o f  each accident considered. Cumulative population doses for the 
region outside Los Alamos County extending t o  a c i r c l e  o f  80 km (50 m i )  radius plus the Albuquerque 
Metropolitan area (which l i e s  j u s t  beyond the c i r c l e )  wre derived by fo ld ing together population 
d i s t r i b u t i o n  information and normalized concentrations (do) based on the Gaussian plume model and 
year ly  meteorological data t o  y i e l d  values a t  the 50 and 95 percent i le  levels. The 50 percent i le  
value can be considered an annual mean, the 95 percent i le  value would be expected t o  be exceeded 
only 5 percent o f  the time. The computed products f o r  the regional population doses used f o r  a l l  
radioact ive release accidents are: 

Atmospheric dispersion o f  'contaminants has been discussed i n  some de ta i l  I n  Sectlon 3.1.3. It was 

. 

Percent i le ( x / Q )  (popu:ation) 
(man-sech 1 

50 2 
95 2 x 
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Figure 4.2.1-1 

Atmospheric Dispersion from Generalized Mesa Top Release 

Solid l ines sh& wrst case relative concentrations (x/Q) for a vlnd speed of 1 m/s for 
3 release heights (0 .  20. and 50 m) above mesa top. 
values which w i l l  not be exceeded 95% and 50% of the tine for ground level releases (h - 0 ) .  

For comparison, the dashed lines shw 
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No c o r r e c t i o n s  have been made i n  these ca l  cu1 a t i o n s  f o r  r o l l  d e p o s i t i o n  or r a d i o a c t i v e  decay, 

Maximun individual  doses  are d iscussed  under each acc ident .  They a r e  sunmariwd t o g e t h e r  with 
both  of rrhich will lower thex/Q values  a t  large d is tances .  

cumula t ive  popula t ion  doses I n  the f i n a l  s e c t i o n  (see Sect ion  4.2.13). 
4.2.2 Expl os ion  

Natural g a s  is used e x t e n s i v e l y  for  hea t ing  and for experimental purposes. Although the p o t e n t i a l  
for an explos ion  e x i s t s ,  the probability of an explos ion  occurr ing  I s  no g r e a t e r  a t  LASL t h a n  a t  other 
comparable f a c i l i t i e s .  Loss of l i fe  and proper ty  damage fran f j re  and explosion might occur  i n  the 
immediate v i c i n i t y  but the environnental  impact of such an e v e n t  a t  LASL would be no d i f f e r e n t  than 
a g a s  explos ion  el sewhere. 

q u a n t i t i e s  for  prototype weapons dwelopnent .  The expl'osive p o t e n t i a l  of the HE a i  the contaminat ion 
p o t e n t i a l  of the plutonium s i n g l e  out an explos ion  i n  t he  assembly bui ld ing  a t  the weapons developnent 
s i te a s  the worst possible explosion. 

The opera t ions  i n  th i s  bui ld ing  prec lude  a nuc lear  detonat ion.  However, i f  a one-point de tona t ion  
( d e t o n a t i o n  w i t h  no nuclear  y i e l d )  of h igh  explos ives  and s h s e q u e n t  spreading of plutonium wre caused 
by an opera t iona l  acc ident ,  the b l a s t  would probably r e s u l t  i n  major s t r u c t u r a l  danage t o  the bui ld ing  
but  should not  cause t o t a l  d e s t r u c t i o n  or col lapse .  Anyone i n s i d e  the bui ld ing  would most llkely be 
ki l led.  

(most ly  239Pu) could be r e l e a s e d  to the environment beyond the a r e a  of d i r e c t  b l a s t  danage. 
a r r i v e  a t  a reasonab.1e es t imate  of  the p o t e n t i a l  dose and contaminat ion conseqwnces frm such a 
hypothe t ica l  acc ident ,  d a t a  fran i n t e n t i o n a l  tests of s i m i l a r  expl osions conducted a t  the Nevada 
Test Site were uti l ized (Refs. 4-118, 4-119, 4-120). Modif icat ions were made t o  account for q u a n t i t i e s  
o f  high explos ive  and p lu toniun  t y p i c a l  of lASL d w e l o p n e n t a l  assemblies and degree of containment. 
Wind v e l o c i t i e s  a t  the time o f  the Nevada tests were comparable t o  t h o s e  f r e q u e n t l y  encountered 
a t  Los A l m o s ,  b u t  no allowances were claimed f o r  addi t iona l  tu rbulence  h i c h  might r e s u l t  f ron  
topographic  d i f f e r e n c e s  a t  Los Alanos. The maximun i n h a l a t i o n  dose (50 y e a r  dose commitment based 
on the ICRP Task Group Lung Mode14-67) of 32 rein t o  the lung or 39 ren t o  the bone would occur 
a t  about 400 m (1300 f t )  dawnwind, and would be within the LASL boundary r e g a r d l e s s  of d i r e c t i o n .  
Maximun doses a t  the neares t  boundary, about  600 m (2000 f t )  south a t  S t a t e  Road 4, would be about 
21 rem t o  the lung or 26  ren t o  the bone.. Maximun doses a t  the n e a r e s t  residence, about  6 km (4 m i )  
nor th ,  would be about 0.28 rem t o  the lung or about 0.34 pen t o  the bone. 

The d e p o s i t i o n  of  plutonium fol lowing the acc identa l  d i s p e r s a l  would r e s u l t  i n  contaminat ion 
o f  s o i l  downwind of the location: The U.S. EPA h a s  proposed a guidance regarding exposure t o  
t ransuranium elements ( inc luding  plutoniun)  i n  the e n v i r o m e n t ,  which i s  expressed a s  a dose r a t e  
t o  lung or bone tissue. As a means o f  implementing the proposed guidance, EPA h a s  suggested a soil 
contaminat ion screening leve l  of 0.2 Ci/m2-(in the t o p  1 cm and f o r  s o i l  p a r t i c l e s  less than  2 nun) 

LASL i s  unusual, however, i n  t h a t  high explos ive  (HE) and plutoniun a r e  handled i n  cons iderable  

, 

In the event  of  s u c h  a de tona t ion ,  a s  much a s  about 300 C i  (a lpha  a c t i v i t y )  o f  plu toniun  
TO 

- 
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so t h a t  areas no t  exceeding the  l eve l  would general ly be  considered i n  compliance d t h  the  guidance 
recommendations. Areas exceeding the  screening l eve l  would requ i re  more in tens ive  evaluat ion to  
determine actual dose ra tes  t o  exposed persons. 4-121 Data fron the In ten t iona l  Nevada tes ts  were 
u t i l i z e d  t o  estimate the land-area p o t e n t i a l l y  involved. The estimated t o t a l  land area contaminated 
t o  l eve l s  greater than 0.2 C i / $  would be about 7.2 km2 (2.8 m i  o r  about 1800 acres). Maximun 
contamination l e v e l s  o f  about 50 C i / m  would occur a t  a distance o f  about 1500 m (0.9 m i )  downwind. 
Should contaminatlon occur, various cont ro l  measures, inc lud ing  necessary cleanup, would be taken t o  
minimize po ten t ia l  cont inuing r a d i a t i o n  exposures and residual  contamination i n  accord with the  WE 
pr inc ipa l  of as low as prac t icab le  and, assming it i s  fo rmal ly  issued, the  EPA guidance. Costs f o r  

2 
2 

- .  .- . .. .. . - I  . . . . . . . . _. . . cleanup couia vary g rea t ly ,  oepenring on tne type OT iana contaminarea ana tne  mernoas cnosen. M 

estimate o f  t he  range o f  such costs made by EPA extends fran about $500/acre t o  $S00,000/icre. 

bu i l d ing  requires a continuing, r igorous, sa fe ty  program t o  assure t h a t  the p o s s i b i l i t y  o f  such an 
event i s  as low as possible. Amy regulat ions 4-122 are  s t r i c t l y  fo l lowed i n  a l l  operations invo lv ing  
h igh  explosives. 

Accidents invo lv ing  only high. explosives (no associated rad ioac t ive  mater ia ls)  have occurred. 
As a r e s u l t  o f  a 1962 accidental death and the injury o f  several other young chi ldren, o l d  explosive 
areas were thoroughly searched by volunteers and Amy demol i t ion  experts t o  assure no loose, unexploded 
she l l s  that could be scavenged renained f r a n  the Manhattan Pro jec t  and m i l i t a r y  use era. Care f o r  
such hazards continues. Areas o f  known former po ten t ia l  within Lab boundaries are fenced. Under the . 
d i r e c t i o n  and control  o f  t he  l oca l  DOE, an explosive ordnance disposal team f r a n  Ft. B l i s s  searches 
t h e  areas annually. Three add i t iona l  areas, Bay0 Canyon, East Jemez Road, and Lower Pa ja r i t o  Road, 

are surveyed by the  Lab every t w o  years f o r  possible weathering and thus exposure o f  p o t e n t i a l l y  
explosive mater ia l .  

4.2.3 C r i t i c a l  i ty 
A v a r i e t y  o f  operations i nvo l v ing  plutoniun are ca r r i ed  out i n  the new Plutonium Processing 

Fac i l  i ty .  These operations inc lude recycle, metal production, metal fabr ica t ion ,  and research and 
development. A de ta i l ed  review o f  po ten t ia l  accidents'was s ta r ted  dur ing f a c i l i t y  design i n  the 
e a r l y  1970's and was fo rmal ly  docunented i n  a F ina l  Safety Analysis Report p r i o r  t o  s ta r tup  o f  
o p e r a t i ~ n s . ~ - l ~ ~  Nuclear c r i t i c a l i t y  i s  one o f  the r i s k s  t h a t  i s  recognized i n  any f a c i l i t y  
processing s i g n i f i c a n t  quant i t ies  o f  f i ss ionab le  mater ia l .  Each process planned f o r  the new P l u t o n i m  
Processing F a c i l i t y  has been studied, and c red ib le  mechanisms f o r  the  developnent o f  a c r i t i c a l  con- 
f i g u r a t i o n  have been eliminated. It is ,  however, recognized t h a t  i f  a process gets out o f  con t ro l  and 
i f  no appropriate response i s  made by t h e  people involved, there  m u l d  e x i s t  a f i n i t e  p robab i l i t y  o f  a 
c r i t i c a l i t y  accident. Since no c red fb le  accident i n i t i a t i o n  mechanism i s  recognized, i t  i s  unreal i s t i c  
t o  attempt a de ta i led  evaluat ion o f  t he  accident consequences. Experience has shown, however, that  
accidents can occur much more r e a d i l y  i n  so lu t i on  processing areas and t h a t  peak powers associated w i t h  
s o l u t i o n  accidents would not be expected t o  rup ture  tanks o r  otherwise damage process equipnent. 
an accident may be expected t o  be o f  s i g n i f i c a n t  consequence on ly  i nh ide  the  bu i ld ing ,  w i t h  an energy 
release corresponding t o  10'' o r  lo1* f i ss ions  and a l e t h a l  radius o f  t e n  t o  t h i r t y  feet .  
f i s s i o n  products w o l d  f i n d  t h e i r  way through the v e n t i l a t i o n  system and out the  stack. 
o f  several f i s s i o n  gases formed during an excursion invo lv ing  5 x 1017 f i s s i o n s  are given i n  Table 
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The seriousness o f  such a po ten t ia l  accident t o  ind iv idua ls  i n  the immediate area o f  t h i s  assembly 

Such 

Sone gaseous 

The quant i t ies  
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4.2.3-1. Much o f  t h e  iod ine  k u l ‘ d  be expected t o  remain i n  the accident area, but, i n  the absence o f  
any data and i n  the i n te res t  of exanining the  magnitude o f  possible exposure, i t  w i l l  be’assumed t h a t  

one-half of t he  iod ine  and a l l  of t h e  noble gasgs are  released. Pa r t i cu la te  material,  inc lud ing  
plutonium, would be trapped by the  v e n t i l a t i o n  system. The nearest po ln t  o f  pub l i c  access i s  Pa ja r i t o  
road, 150 m (500 ft) away. Using a release po in t  15 m (50 ft) above grade, t he  r e l a t i v e  concentrat ion 
( /Q) a t  a distance o f  150 m (500 ft) i s  5 x lo4 s/m3 as in te rpo la ted  fran Figure 4.2.1-1. Assuning 
t h a t  50% of the  iod ine  formed .is released, t h e  calculated thy ro id  dose commitment i s  0.5 rem. The 
exposure f r a n  the  noble gases rrould be small In comparison. D i rec t  r a d i a t i o n  doses would be high i n  
the  immediate area o f  t he  c r i t i c a l i t y  accident i ns ide  the  bui ld ing;  however, s ince  the process i s  
surrounded by concrete wa l ls  and c e i l i n g  a t  l e a s t  36 an (14 in )  t h i c k  and I s  located away f r o n  po in ts  
ai: pub l ic  access, exposures t o  the  general pub l i c  would be very small. 

Another f a c i l  Sty which could conceivably experience 8 c r i t i c a l i t y  accident i s  t he  C r i t i c a l  
Experiments F a c i l i t y .  The sa fe ty  analysis o f  t he  C r i t i c a l  Experlments F a c i l i t y  areas was recent ly  
updated. 4-124 Unl ike a reactor,  these c r i t i c a l  assemblies do not have la rge  inventor ies o f  f i s s i o n  
products because the t o t a l  nunber o f  f i s s i o n s  i n  each experiment i s  l i m i t e d  t o  a canparat ively small 
number (10” f i ss ions  t o t a l  o r  a pulse operat ion o f  lo1* f i ss ions) .  

the order o f  5 x lo1’ f i s s i o n s  fran a bare enriched-uraniun assembly such as Godiva I V .  Assuning 
some mel t ing  o f  t h e  metal , the release o f  mixed f i s s i o n  products a f t e r  t e n  minutes might be as. h igh as 
0.5 C i .  Under these condit ions, a person d r i v i n g  by on Pa ja r i t o  Road would receive l ess  than 1 mren 
thy ro id  dose commitment. (Because the  radionuclfdes involved have a short  h a l f - l i f e ,  t he  t o t a l  dose 
commitment i s  received i n  a short  time; e.g., a few neeks f o r  iodine. A l l  doses have been integrated 
t o  g i ve  t o t a l  dose commitment.) The corresponding whole body dose t o  a person located 180 m (600 f t )  
f r a n  the k i va  would be l e s s  than 0.1 mren. The estimated d i r e c t  radiat ion‘dose a t  t h i s  distance would 
be less  than 100 mren t o  a person present a t  the  i ns tan t  of t he  burst. 
4.2.4 Transportat ion a t  LASL 

accidents are no d i f f e r e n t  a t  LASL than elsewhere. There are no b io log i ca l  mater ia ls o f  greater r i s k  

than Class I 1  a t  LASL, the  most s i g n i f i c a n t  nonradioactive t o x i c  chemical i s  b e r y l l i m ,  and the shipnent 
o f  a1 1 rad ioac t ive  mater ia ls  fo l lows DOE requirements. 
a t  LASL considered i n  the d r a f t  Enviromental  Impact Statement could no longer happen i n  the way or a t  

the l o c a t i o n  described because of changes i n  procedures and the vehic les (SSTs) now used t o  t ransport  

shipments inc lud ing  both high explosives and, rad ioac t ive  mater ia ls outside LASL boundaries. Any 
t ranspor t  o f  rad ioac t ive  mater ia ls  i n  comblnation with h igh  explosives w i th in  the  US1 boundaries 
occurs. i n  the same general area described i n  Section 4.2.2 and the po ten t ia l  worst case accidents 
would have estimated maximum consequences o f  about the  same magnitude. 

The more general issue o f  t ranspor t  o f  rad ioac t ive  materials, both on and o f f  s i t e ,  associated 
w i t h  LASL operations i s  considered i n  a new section, 4.2.14. 
normal (non-accident) t ranspor ta t ion  are included. 
4.2.5 Accidental S p i l l  

process two i n f l u e n t  waste storage tanks, two e f f l u e n t  waste storage tanks, a sludge storage tank, and 
a’ pump house. The tanks are constructed o f  re in fo rced concrete w i th  a w a l l  thickness o f  30 cm (1 ft). 

One c red ib le  accident a t  the  C r i t i c a l  Experiments F a c i l i t y  would be an unintent ional  burs t  on 

I n  general the p r o b a b i l i t y  o f  a serious t ranspor ta t ion  accident and the consequences of such 

The p o t e n t i a l l y  serious t ranspor ta t ion  accident 

E f fec ts  and r i sks  o f  both accidents and 

The indus t r i a l  waste treatment f a c i l i t y  described i n  Section 3.3.3.1 has associated w i th  i t s  . 
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TABLE 4.2.3-1 

RADIOACTIVE FISSION GASES FORMED IN A CRITICALITY EVENT 

(5 x 1017 Fissions)  

Isotope 
1311 

1 351 

3 3 ~ e  

1 35X4 

Quantity 
{curies) 

0.505 

6.70 

22.5 

1.41 

20.90 

I .  
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The structure looks l i k e  a concrete box w i th  i n t e r i o r  pa r t i t i ons  o f  30 an (1 f t)  d iv id ing i t  i n t o  the 

s i x  canpattments that  fonn the tanks themselves. The rupture o f  these storage tanks and release o f  
t h e l r  contents t o  the enviroment I s  considered t o  be the worst possible s p i l l  a t  the LASL. This s p i l l  
has been postulated not because o f  i t s ' l i ke l i hood ,  but because It involves the largest s ingle volume o f  
waste. A l l  other isolated sources o f  radioactive o r  otherwise tox i c  materials a t  the LASL are much 
smaller i n  volume, thus contalment o f  these wastes i n  the w e n t  o f  an accident would be much earler. 
The two influent waste storage tanks have a canbined capacity o f  3.8 x 10 P (100,000 gal). Under 
noma1 conditions, they could contain 3 x 10 P (80,000 gal) o f  waste. The expected concentration o f  
radioact ive materials i n  the waste would be 0.45 uCi/a 238Pu and 0.05 r C i / E  239Pu. k c h  smaller 
concentrations o f  other contaminants would be present. 

an 8% sol ids concentration and radioactive material concentrations of 5 t o  10 uCi/E 238Pu, 0.5 t o  1 uCi/a 
239Pu and, as i n  the i n f l uen t  holdimg tanks, smaller concentrations o f  other contaminants. 

except an earthquake wi th  a Richter magnitude greater than 7. The l ike l ihood o f  an earthquake i s  
discussed i n  Section 3.1.1. More assurance i s  added i n  that  three sides o f  each of the tanks are 
underground and the fourth side adjoins an underground pump house a t  a lower elevat ion wi th  a capacity 
of 1.2 x l o 5  E (31,500 gal). 

o f  w a l l  f a i l u re ,  the pump house would r e t a i n  1.2 x 10 R (31,500 gal) o f  waste, the i n f l uen t  Waste 
5 holding tanks would r e t a i n  1.9 x 10 E (50,000 gal) o f  waste, and the sludge holding tank would re ta in  

4 1.5 x 10 11 (4,000 gal) o f  waste. These volumes would be t o t a l l y  underground and would be retained 
for  several days allowing f o r  contaiment measures such as the constructfon o f  an earthen dam. For the 
purpose o f  t h i s  statement, the two 9.5 x 10 P (25,000 gal) treated waste storage tanks'have been 
assumed t o  be empty. This would be a typ ica l  s i t ua t i on  a t  a time when the i n f l uen t  tanks contained 
3.0 x 10 9. (80,000 gal) o f  waste. If there were any water i n  the treated waste holding tanks, i t  

would mean that  an equal volume f ran the i n f l uen t  waste holding tanks had been transferred and treated. 
The combined underground storage o f  the two  treated ef f luent  tanks, used t o  store treated waste u n t i l  

4 proper treatment can be ver i f ied,  i s  9.5 x 10 P (25,000 gal). This volume would also be retained 
underground i n  the event o f  tank wall fa i lure.  

tanks, the pump house, and the e f f l uen t  holding tanks i s  4.2 x 10 E (110,000 gal) and the t o t a l  waste 
would be expected t o  be 3.0 x 10 E (80,000 gal) o f  l i q u i d  waste and 4.5 x 10 P (12,000 gal) o f  
sludge, o r  3.5 x l o 5  i (92,000 gal) t o ta l .  Therefore, there i s  reasonable assurance tha t  no waste 
would be released t o  the environnent, except f o r  some seeping underground from the storage tanks. 

F o l l  owing such a hypothesi zed accident , emergency measures would have t o  be undertaken almost 
immediately t o  ef fect  treatment o f  rout ine wastes u n t i l  the incapacitated tanks were once again i n  use. 

Two conditions can be assumed. 
I f  the treatment plant which i s  located 30 m (100 ft) fran the storage tanks survived the accident, the 
plumbing could be modified immediately t o  operate the plant without the usual f l e x i b i l i t y  afforded by 
the storage tanks and the pump house. The treatment would nonetheless s t i l l  be effective. 

5 
5 

4 The sludge holding tank would t y p i c a l l y  contain 9.5 x 10 P (12,000 gal) o f  Fe(OH)3 sludge wi th  

The 30 an (1 ft) reinforced concrete w a l l s  o f  the storage tanks v i r t u a l l y  el iminate a l l  accidents 

Because of  the underground capacity o f  the tanks, i t  i s  reasonable t o  assume tha t  i n  the event 
5 

5 

5 

I n  summary, the t o t a l  underground capacity o f  the i n f l uen t  storage tanks, the sludge holding 
5 

5 4 

Ei ther  the treatment plant survived the incident o r  i t  did not. 

.. . 
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If the treatment p lan t  =re inoperable, immediate steps would be required t o  reduce the waste I volume. Operations throughout the  USL would be c u r t a i l e d  by n o t i f y i n g  operating groups t o  el iminate 

I 
I 
I 
I 
I 

o r  reduce e f f l uen ts  t o  a minimum. By c u r t a i l i n g  waste-producing operations and using emergency storage 
capac i t ies  a t  the  various LASL s i tes ,  l i t t l e ,  i f  any, untreated waste w u l d  be released t o  the 
environment. 

The distance the  waste would f low down Hortandad Canyon would be much less  than the  0.2 km 
(0 .3  m i )  t rave led  by rou t i ne  t rea ted  e f f l uen ts  from the plant. These e f f l uen ts  are released a t  a r a t e  
of 160 E (600 gal)  per minute. . Since natural  runo f f  i n  t h i s  canyon has n o t  reached the  LASL boundary 
s ince 1960, i t  i s  extremely u n l i k e l y  t h a t  any of t h e  waste would cross the  LASL boundary before cleanup 
operations could begin. 

The problens involved with cleanup operations f o l 1 M n g  such an inc ident  can be anticipated. 
Cleanup operations fo l low ing  two  accidental s p i l l s  o f  s im i l a r  wastes frcm l i n e  leaks t h a t  occurred i n  
19744-126 provide assurance t h a t  t he  area can be restored for,  uncontrol led pub l ic  release without 
s i g n i f i c a n t  r a d i a t i o n  exposure t o  the pub l ic  o r  the  workers. The cleanup operation would, however, 
c rea te  la rge  quant i t ies  o f  low-level contaminated wastes t h a t  would requ i re  cont ro l led  disposal. 
Documentation o f  previous cleanup operations gave no i nd i ca t i on  tha t  the  publ ic o r  the working 
personnel received any exposure due t o  the leaks. A i r  samples were taken continuously a t  both s i t e s  
u n t i l  t he  cleanup operations were completed and no pos i t i ve  alpha r a d i o a c t f v f t y  was detected. A 
t o t a l  o f  155 nose swipes were taken i n  conjunct ion with these operations; a l l  were negative f o r  alpha 
contamination. Surface 
contamination i n  the areas cleaned i s  now a t  o r  below ambient alpha levels.  The t o t a l  cost  o f  cleanup 
was about 850,000 f o r  each operation. 
4.2.6 F i r e  

value o f  t he  bu i ld ing ,  although replacement would ce r ta in l y  have an e f f e c t  on the  enviroment. 
t he  postulated f i r e  was selected on the basis o f  causing the most d i r e c t  environmental impact, such as 
the  release o f  codtaminants ( e i t h e r  rad ioac t ive  3r nonradioactive). 

Because many o f  LASL's a c t i v i t i e s  invo lve  radiochemicals, and p a r t i c u l a r l y  plutonium, the  release 
o f  plutonium by a f i r e  was evaluated f i r s t .  The new p lu ton iun  f a c i l i t y  was designed and b u i l t  f o r  the 
highest degree o f  containnent even i n  the  case o f  a maximun c red ib le  plutonium f i r e .  The redundant 
and f i r e  protected HEPA f i l t r a t i o n  system would not release any plutoniun s i g n i f i c a n t l y  above average. 
normal operating levels,  even i n  the event o f  such a f i r e .  

The greatest  environmental consequences from an accidental release o f  rad ioac t ive  mater ia ls 
i nvo l v ing  a f i r e  are described l a t e r  i n  connection w i th  a postulated a i r c r a f t  accident (Section 4.2.11). 

The release o f  t o x i c  mater ia ls  i n  a f i r e  i s  considered i n  Section 4.2.10. 
t he  maximum enviromental  e f fec ts  from an accident invo lv ing  f i r e  would r e s u l t  from the loss  o f  l i f e  
and property i n  a forest  f i r e  (see Section 4.1.4). 
4.2.7 Mixed F iss ion  Product Release 

which i s  the l oca t i on  o f  an 8 MCI experimental research reactor. 
fo r  the release o f  f i s s i o n  products are: 
d isasters;  (4)  loss  o f  coolant flow; and (5) l oss  o f  coolant. 

4-125 

3 A t o t a l  of 650 m o f  s o i l  was removed i n  155 truckloads i n  t h i s  operation. 

In postu la t ing  the worst f i r e  that might occur a t  the  LASL, no emphasis was placed on the d o l l a r  
Instead, 

4-123, 4-131 

Fran an overa l l  perspective, 

The most l i k e l y  area f o r  a s i g n i f i c a n t  accldental release o f  mixed f i s s i o n  products i s  Omega Site, 
Accidents tha t  may have some poten t ia l  

(1 )  r e a c t i v i t y .  accidents; (2) equipnent fa i lu res ;  (3 )  natural  
4-132 
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Several experimental prograns conducted i n  the ea r l y  s i x t i e s  supplied considerable data on the 

nature and character ist ics o f  reactivity-caused excursions i n  a1 uninum-core reactors. 

4-135 Some o f  these were destruct ive tes ts - rh i ch  provided d i rec t  data on the f ract ional  release o f  
f i ss ion  products t o  the atmosphere. For the Onega West Reactor (OWR) there are no known o r  believable 
mechanisms rrhich cause r e a c t i v i t y  i nse r t i on  rates greater than one tenth o f  t h a t  needed t o  produce a 
s ign i f icant  f i s s i o n  product release. Possible r e a c t i v i t y  accidents nould involve control  rod breakage, 
control  rod withdrawal, startup, servo control fa i lure,  o r  core loadings. of these, melting would occur 
only i n  the case o f  the core loading accident. If a fuel  element were del iberately dropped i n  the just -  
c r i t i c a l  core, t h i s  event might be expected t o  r e s u l t  i n  melting approximately 2% o f  the fuel  surfaces. 

Since the OWR i s  a l o w  pressure, low temperature research reactor, i t  i s  not subject t o  damage fran 
many abnormal conditions probl anatic i n  power reactors. These causes, usual ly re1 ated t o  equi p e n t  o r  
canponent fa i lures,  inclyde accldents such as the introduct ion of co ld  coolant slugs, system depres- 
surization, l oss  o f  load, and step increases i n  load. As a speci f ic  example, since natural convective 
c i r c u l a t i o n  o f  the pool water i s  s u f f i c i e n t  t o  cool the reactor, complete loss o f  e lec t r i ca l  power a t  the 
OWR w i l l  r esu l t  only i n  a reactor shutdown wi th  no other complications. 

be ruptured or otherwise damaged by tornadoes, earthquakes, floods, o r  other natural disasters. The 
massive concrete and steel shield and foundation structure around the reactor tank, damage t o  the tank 
f ran such events i s  most unl ikely.  
reactor tank t o  a leve l  that  would expose the core. 

Loss o f  coolant f l o w  does not present any problms, because o f  the r e l a t i v e l y  low power leve l  of  the 
OWR and the automatic convective loop provided. 4432 Even i f  the convective loop were not provided, the 
numerous other openings between the upper tank and the p lenm underneath the core (such as holes under- 
neath the lead shield and be ry l l i un  ref lector ,  the control rod slots., and the instrument port  clearance 
holes) would provide an adequate convective return path. This i s  confirmed by the fact that  4,920 t h i n  
(1300 g a l h i n )  of the t o t a l  13,250 L/min (3500 gal/min) normal coolant f l o w  go through these openings. . 

The argument can be made, wi th  respect to a 1 oss-of-coolant accident, t h a t  because of the re1 a t i ve l y  
low power leve l  and the engineered safety features provided, the probabi l i ty  o f  even pa r t i a l  fue l  melting 
i s  vanishingly small. Further, i t  can be shorn that  fuel  melting i s  possible only i f  the t a n k ' i s  drained 
below the leve l  of the core less than 30 minutes a f t e r  reactor shutdown. If the time-to-drain i s  longer 

than 30 minutes, no melting w i l l  occur. 

shutdown. 
minutes la ter .  
operating crew takes no act ion i n  the 40 minutes before melting could begin, then some 81 of the fuel  
p l  ates coul d be me1 ted. 

The short durat ion o f  the c r i t i c a l  period and the l o w  probabi l i ty  o f  draining the tank wi th in  that  
period, together wi th  the a v a i l a b i l i t y  o f  two independent and redundant spray systems t o  afford protect ion 
against core melt ing during the c r i t i c a l  period fo l lowing shutdown, make core melting fo l lowing loss o f  
coolant not credible. 
fur ther,  even though the releases could be greater than the releases f ran  the maximun credible accident. 

4-133, 4-134, and 

' 

4-1 35 

It i s  possible that  the reactor cooling system and other components outside the reactor tank might 

Breaks o r  ruptures i n  the external coolant pipes w i l l  not drain the 
4-1 32 

4-1 32 

A worst condi t ion i s  envisioned as the case where the tank f s  drained w i th in  s i x  minutes a f t e r  
Calculations indicate t h a t  melt ing temperatures would not be reached &til approximately 34 

If i t  i s  assumed that  none o f  the engineered safety features are ef fect ive and that  the 

Because it i s  not considered to.be credible, t h i s  accident w i l l  'not be analyzed 
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f l o w  blockage i n  one or  more fue l  elements i s  considered t o  
have the highest probabi l i ty  of occurrence for the types of accidents possible. Accidents o f  t h i s  
ature have occurred i n  a t  least  three reactors of the same general type as-the OUR. 
The flow blockage accident i s  'taken t o  be the maximum credible accident f o r  the b e g a  West Reactor 
because the potent ia l  release of f iss ion products i s  greater than f o r  any other accident considered 
credible. Although the vigorous b o i l i n g  accompanying flow blockage produces detectable f luctuat ions i n  
instrument readings, experience has shown that  there i s  o f ten considerable confusion and doubt i n  the 
i n te rp re ta t i on  of the indicat ions so t h a t  correct ive act ion i s  too long delayed and appreciable fue l  
melt ing could occur. Other protect ive measures as mentioned l a t e r  are desfgned t o  counteract t h i s  
anaualy. . 

atmosphere. A solenoid valve i s  provided t o  switch t h i s  vent t o  the exhaust stack i f  a c t i v i t y  i s  
released i n t o  the water from any source. The exhaust stack has charcoal adsorbers and i s  46 m (150 ft) 
above the mesa top south o f  the reactor s i te ;  This valve can be actuated from the control console by 
the operator. I f  the surge tank vent valve s t icks i n  the open position, or  i f  the operator f a i l s  t o  
switch it, then the rare gases and some f ract ion o f  the iodines would escape t o  the atrnosphere w i th ln  
the canyon. 

Other mechanisms f o r  the escape o f  f i s s i o n  products from the system could include, under some 
conditions: (1) over-and-under-pressure r e l i e f  valves located on top o f  the surge tank; these are 
grav i ty-  or spring-actuated caps tha t  could easi ly be blocked open by debris; (2) the untimely opening 
o f  the hatches on tank top by the operating crew; (3) a simultaneous break i n  the cooling system; and 
(4)  the inadvertent operation o f  system valves i n  such a way as t o  expel o r  release a large quant i ty of 
cooling water from an otherwise closed system. 

p a r t i c u l a r l y  iodlnes. Up t o  100% o f  the xenons and kryptons might escape from the system over an 
extended period. 
valves, the tank's degasifying act ion could al low the complete escape o f  the gaseous products as water 
c i r c u l a t i o n  was continued t o  allow cleanup by the deionizers. Estimation o f  the release o f  iodines t o  
the atmosphere i s  d i f f i c u l t .  For suppression-containment systems analyses, an escape f rac t i on  o f  0.5% 
has sometimes been used f o r  the escape o f  iodine from the pool. 4-139 It i s  reasonable t o  assume that  a 
maximum o f  10% o f  the iodines might escape from the water over a period o f  t ime,  w i th  the other 90% 
remaining i n  t h d  water t o  be removed by the deionizers. 

Summarizing the conditions f o r  the maximum credible accident as postulated 4-132 the accident 
conditjons are: (1) seven fue l  elements suf fer  some degree o f  melting from flow blockage; (2)  an 
average o f  50% o f  the fue l  i n  each o f  these elements melts; (3)  the seven elements involved contain 242 
o f  the t o t a l  core f i s s i o n  product inventory; thus, the melt contains a maximum o f  12% o f  the core 
inventory; (4) a 50% release o f  radioiodines and a 100% release of the rare gases contained i n  the melt  
i s  assumed; (5) s i x  percent o f  the radioiodines i n  the core inventory and 12% of the rare gases are 
released i n t o  the water; (6) a l l  of the xenons and kryptons In  the water (12% o f  the core inventory) 
are released t o  the atmosphere over a perlod o f  time; and (7) ten percent o f  the radioiodines dlssolved 
i n  water, or 0.6% o f  the core iodine inventory, i s  released t o  the atmosphere over a period o f  time. 

4-135, 4-136, and 4-138 

During operation, the OWR i s  a closed system except f o r  the surge tank vent normally open t o  the 

Given one o f  these circumstances, the p o s s i b i l f t y  exfsts f o r  a large release o f  f iss lon products, 

If the surge tank was open t o  the atmosphere through the vent or pressure-relief 

. 



4-106 

Table 4.2.7-1 gives the t o t a l  core f i  ssion product inventory. This'inventory, combined wi th  the 

above postulated accident conditions, y ie lds  the  fo l lowing atmospheric release f o r  the maximun credible 
accident: '(1) 8.22 x l o 2  c i  o f  1311, (2) 1.09 x l o 4  o f  C i  o f  other, iodines, (3) 1.68 x l o 2  C i  of 

5 131Xe, and (4) 1.53 x 10 C i  o f  other rare gases. 

A down-canyon wind occurs f ran  about two hours a f t e r  sunset u n t i l  sunrise. The wind i s  a shallow, l o w  
turbulence wind (Pasquil l Type F) with a mean ve loc i t y  o f  approximately 0.5 m/s (1 mph). An upcanyon 
f l o w  occurs less frequently; l o c a l l y  dr iven c i r cu la t i on  gives way t o  gradient f l a w  influence as soon 
as ve r t i ca l  mixing i s  s u f f i c i e n t  t o  r e s u l t  i n  coupling. This f l o w  (Pasquil l Type E) occurs from 
approximately two hours a f t e r  sunrise throughout the day and has a mean ve loc i ty  of 1 m/s (2.2 mph). 
A cross-canyon ' f l a w  i s  cQmK)n during about 2595% o f  the daytime hours (Pasquil l Type A and. C).. It 
i s  complicated by t e r r a i n  in teract ion and has the highest mean ve loc i ty  o f  a l l ,  3 m/s (6.7-mph); 
. (1) a res ident ia l  area t o  the north (cross- 
canyon flow); (2) an i c e  skating r i n k  t o  the west (upcanyon f low) ;  and (3) State Road 4 t o  the east 
(down-canyon f low) .  Table 412.7-2 shows the thyroid and whole-body t o t a l  Integrated dose commitments 
for  the speci f ic  locat ions and meteorological conditions mentioned above. 

o r  radioact ive decay i s  assuned during the release period or during the cloud t ravel  or Passage. 
Therefore, the doses correspond t o - t h e  i n f i n i t e  time dose, o r  that  received by an indiv idual  exposed 
for  the en t l re ' t ime  of release and cloud passage. 

designed t o  prevent the drainage or siphoning o f  the reactor tank water leve l  t o  less than 115 an (49 
i n )  above the core as a r e s u l t  o f  leaks or ruptures i n  the cooling l i nes  external t o  the shielding. 

without forced f l o w  and t o  provide f o r  the removal o f  core after-heat h e n  cooling flow i s  l o s t  by pump 
f a i  1 ure. 

An emergency core spray system w i l l  de l iver  water a t  a ra te o f  3.8 t o  6.8 Us (60 to.100 g p ) ,  
which i s  a t  least  an order of magnltude greater than that  estimated t o  be required t o  prevent core 
me1 tdown. 

For an extra measure o f  protection, another emergency core spray system has been designed ,and 
instal led.  
gpm) f o r  approximately.23.5 hours. 
warnings t o  a l e r t  the operating crew. 

Three d i s t i n c t  meteorological conditions,can ex i s t  t o  transport the release (see Section 3.1.3). 

' 

Three public areas could be affected by a release: 

A considerable degree o f  conservatism i s  contained i n  the above resul ts  because no deposition 

The OWR has several features designed spec i f i ca l l y  t o  prevent melting. An. antisiphon loop I s  

An automatic convective cooling loop i s  designed t o  allow reactor operation at  l o w  power leve ls  

It has a source o f  pure reactor system water and w i l l  maintain a f l a w  r a t e  of 1.2 Us (18 
These engineered safety features include a nunber of alarms and 

4.2.8 T r i t i u m  Release 
Two 

locat ions h e r e  large amounts o f  t r i t iun are or w i l l  be handled are/HP s i t e  and the new Tr i t ium System 
Test Assembly a t  DP Site. It i s  d i f f i c u l t  t o  postulate a mechanism not involv ing a major external 
force by which, the en t i re  inventory could be released at  once. A t  HP-site the greatest release 
considered possible produced a maximun dose a t  the s i t e  boundary (State Road 4) o f  0.6 rem. Because 
t r i t im i s  involved i n  the airplane crash accident analyzed i n  Section 4.2.11 f o r  OP-site, no further 
discussion of t r i t iun release i s  presented i n  t h i s  section. 

Several Los Alanos Technical Areas were examined f o r  the p o s s i b i l i t y  o f  t r i t iun release. 
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TABLE 4.2.7-1 

TOTAL CORE- F I SS ION-PRODUCT INVENTORY 

133Xe (2.3d) 
133Xe (5.3d) 
135Xe (15.61111 
135Xe (9.13h) 
83 Kr 
87 K r  

"Kr 
Mixed Sol ids 

Core Inventorya 
( C i  1 

1.37 105 
3.04 lo5 
4.51 105 
5.16 l o5  

1.4 lo3 
9.2 103 
3.39 lo5 
1.22 105 

9.35 lo4 
5.23 104 
2.64 105 
1.15 107 

5 4.19 x 10 . 

4.02 x l D 5  

a)Values f o r  each isotope are adjusted t o  account f o r  a 5-day operating week and 
f o r  the fue l -add i t ion  cycle. 

. .  

TABLE 4.2.7-2 

DOSES EXPECTED FROM POSTULATED RELEASE OF MIXED FISSION PRODUCTS AT OMEGA SITEa 

Wind 
Location D i rec t i on  

Distance Thyroid 
7kn, (rem) 

Whole Body 
As!!!L 

Cross Canyon 0.6 0.4 26 9.8 

Down Canyon 6.5 . ' 4.0 57 22.0 

Resident ia l  Areas 

Skating Rink Up Canyon 

State Road 4 

3.0 1.9 16 6.1 

"Total fntegrated doses are given because of the  shor t  h a l f - l i v e s  o f  the  radionucl ides involved. 
I 
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I ' .2.9 Releases o f  P o t e n t i a l l y  Hazardous B io log ica l  Mater ia l  
B io log ica l  mater ia ls  are c l a s s i f i e d  by t h e i r  po ten t ia l  hazard. Class 1 agents are agents o f  no 

o r  minimal hazard under ordinary condi t ions o f  handling. These agents may be d i s t r i bu ted  t o  a l l  users 
w l t h  no special competence o r  containment required. Class 2 agents are agents o f  ordinary po ten t ia l  
hazard. This c lass  includes agents t h a t  may produce disease o f  varying degrees o f  sever i ty  from 
accidental innocu la t ion  o r  i n j e c t i o n  o r  other means o f  cutaneous penetrat ion bu t  which are contained by 
ord inary  labora tory  techniques. They may be d l s t r i bu ted  t o  labora tor ies  whose s t a f f s  have leve ls  o f  
competency equal t o  o r  greater than one would expect i n  a co l lege department o f  mlcrobiology. 

There are cu r ren t l y  no programs a t  LASL employing b io log i ca l  agents o f  greater r i s k  than Class 2. 
It should be mentioned, also, t h a t  LASL operates an extensive animal colony i n  connection w i t h  i t s  

biomedical programs. There i s  t he  inherent p o s s i b l i t y  o f  Class 2 o r  greater organisms being present 
i n  i n t a c t  animals., A l l  animal colony operations are administered by one group, which maintains a 

s t r i c t  disease s u w e i l  lance program inc lud ing  quarantine, v i r a l  'screening, bac ter io log ica l  test ing,  
pathological  examination, and other rou t i ne  diagnost ic procedures. Because many o f  t he  LASL Health 
D i v i s i o n  a c t i v i t i e s  use i n t a c t  animals and some are centered around ag r i cu l tu ra l  bioscience studies, 
a LASL Biohazards Committee was formed i n  1973 t o  provide a formal mechanism f o r  review o f  any 
experiments invo lv ing  infect ious-agents or other p o t e n t i a l l y  hazardous b io log i ca l  material.  

pract ices and p o l i c i e s  fo r  handling these materials. 

the near fu tu re)  there  i s  no th rea t  o f  a release o f  hazardous b io log i ca l  mater ia l  t o  the  environment. 

Thi s committee a1 so pub1 i shed the  LASL S i  ohazards Manual 4-140 which describes Laboratory 

U n t i l  such t ime t h a t  b io log i ca l  mater ia ls o f  greater r i s k  than Class 2 are  handled (unforeseen i n  

4,2.10 Release o f  Nonradioactive Toxic Chemicals 

examined; t h e  Chemical Storage F a c f l i t y ,  t h e  Gas P lan t  and the  Bery l l ium ,Shop. Release'of chemicals 
such as ch lo r ine  from t h e  f i r s t  two f a c i l i t i e s  was not found t o  have consequences as great as those 
from a f i r e  i n  the Bery l l ium Shop. 

the  h igh l y  t o x i c  metal beryl l ium. I f  the  oxide o r  other compounds o f  t he  metal are inhaled, they are 
capable o f  causing e i t h e r  an acute chemical pneumonia o r  a severely d e b i l i t a t i n g  lung dfsease tha t  can 
be fa ta l .  For the pro tec t ion  o f  employees, t he  AEC i n  1950 establ ished a permissible exposure r a t e  
l i m i t  of 2 uglm f o r  a maximum shor t  t ime l i m i t ,  usua l l y  in te rpre ted  as 30 minutes. They also set  

a l i m i t  o f  0.01 ug/m , averaged over 30 days, as a permissible l eve l  o f  exposure t o  the  o f f s i t e  
members o f  t he  general publ ic. This value i s  the  same as the  New Mexico E I A  Ambient Standards approved 

by EPA.4'43 Most o f  t h e  bery l l ium i n  the  Bery l l ium Shop i s  i n  bulk form, which can only be i gn i ted  
a t  very high temperatures and i s  adequately protected by the  sp r ink le r  system. 

' be ry l l i um shop are highly improbable fran Be o r  other sources of materials. Explosions from Be 
operations have not occurred. F ine ly  d lv ided metal i s  produced by the  machining, grinding, and 
po l i sh ing  operations i n  the shop and i s  co l lec ted  by t h e  v e n t i l a t i o n  and a i r  cleaning system. 
Because Sim-cool o r  water i s  used most o f  t he  t ime as a coolant, the  p robab i l i t y  o f  a f ine  metal 
p a r t i c l e  f i r e  i s  very law. No bery l l i um f f r e  has ever occurred i n  SM-39. A stack sampler i s  
operated continuously dur ing any t ime the v e n t i l a t i o n  system i s  I n  operation. The sample i s  

I n  considering po ten t i a l  hazards from nonradioactive t o x i c  chemicals, th ree  LASL f a c i l i t i e s  were 

The Bery l l ium Shop located I n  the Main Shop Bu i ld ing  (SM-39) contains la rge  quant i t ies  of 

3 
3 

- 

Explosions i n  the  
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analyzed f o r  Be monthly and, t o  date, the actual concentration o f  Be i n  the effluent a i r  has 
been-less than 0.01 rg/m . The larger  metal chips are col lected i n  the dynmic prec ip i ta tor  
and deposited downstream on a bag f i l t e r ,  rrhich prevents t h e i r  escape t o  the environment. The 
f i l t e r  bags are made o f  cotten wi th  a maximum operating temperature of 25OoF with par t icu la te 
ef f ic iency o f  between 92 and 962. 

The accident postulated i s  a f i r e  i n  the f i n e l y  div ided metal col lected on the f i l t e r  surface. 
The maximum amount o f  material found on the f i l t e r  before i t  i s  cleaned i s  about 5 kg, only par t  of 
which i s  beryl l ium i n  a combustible form. 
on the surface f o r  one hour resul t ing i n  the fonnation o f  fine,ly divided beryl l ium oxide containing 5 
kg o f  beryl l ium and that  t h i s  materfal i s  released i n t o  the a i r  stream and then t o  the enviroment a t  

an essent ia l ly  constant rate. The source term, then, i s  an emissfon rate o f  1.4 gfs. 

western area of  the canmkity. Assuming a 20 m release height and "worst case" conditTons the r e l a t i v e  
concentration (x/Q) a t  1 km i s  2.5 x l o 4  as seen from Figure 4.2.1-1. The 50% probable X/Q a t ' t h i s  
distance i s  3 x The worst case condi t ion would produce a concentration o f  350 u g h  . However, 
considering measured meteorological conditions a t  t h i s  s i te ,  there i s  about one chance i n  eight that  
the ground level  a i r  concentration i n  t h i s  area o f  the community could reach 40 ug/m. This i s  about 
twice the permissible short term occupational exposureJimit. No speci f ic  l i m i t  ex is ts  f o r  short term 

publ ic exposure, but a factor  of  10 t o  50 below the occupational l i m i t  would not be unreasonable. 
Considerably higher exposures could be sustained by employees i n  the main technical area, including 

the Administration Building. 
A set o f  very unfavorable and un l i ke l y  conditions have been assumed i n  t h i s  postulated accident 

analysis. ' 

dynamic precipi tator.  The dust col lected on the f i l t e r  probably would not sustain steady canbustion 

since i t  contains oxides and other i n e r t  material. A f i r e ,  when the fans were not operating, would 
extinguish i t s e l f  because of lack of oxygen, and beryl l ium would not t ransfer  t o  the a i r  stream. If 
the f i l t e r  burned through, most o f  the a i r  would go through the opening created and not past the 
remaining f i l t e r  deposit. As a resul t ,  a considerable f rac t i on  o f  the deposit would remain w i th in  

the f i l t e r  housing. The escape o f  25% o f  the deposit seems a more reasonable assumption. 
It i s  highly un l ike ly  tha t  a f i l t e r  f i r e  i n  the most heavily populated area o f  the Laboratory 

would go undetected f o r  an hour during working hours. Nevertheless, heat o r  smoke detection devices do 
t r i p  an alarm a t  a continuously occupied control point and resul ts  i n  control o f  the f i r e  i n  a matter 
o f  minutes w i th  l i t t l e  release t o  the atmosphere. I n  order t o  transfer beryl l ium oxide from the f i l t e r  
t o  the environment, i t  was assumed the exhaust ven t i l a t i on  fan cokinued t o  operate. A serious f i r e  
would probably render the fan inoperable and would also set o f f  the spr inkler system i n  the fan roan 
and r i n g  an alarm. 

The meteorological factors are conservative i n  that  a very l j g h t  norther ly wind (1 m/s) was 
assumed, canb'ined w i th  the most stable conditions posslble I n  dayl ight  hours. lak ing t h i s  and the 
maximized accident conditions i n t o  account, the actual a i r  concentration i n  the o f f s i t e  populated area 
i s  probably less than 10% of tha t  calculated above. However, i t  i s  s t i l l  possible f o r  severe lung 
distress t o  resu l t  among members o f  the population or  among those employed i n  the Main Technical Area 

who a r e  susceptible t o  heavy metals allergy. , 

3 

. 

It i s  assumed i n  t h i s  analysis tha t  a f i r e  can be sustained 

Meteorological conditions are such tha t  about 122 of the time the wind d i rect ion i s  toward the 

3 
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. 

It i s  d i f f i c u l t  t o  see how a f i r e  could s t a r t  on the f i l t e r ,  which i s  downstream o f  the 

. 

. .  
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The chemical storage f a c i l i t y  was considered f o r  i nc lus ion  as a source o f  a nonradioactive t o x i c  
chemical release because i t  represents the  maximum accumulations o f  most Chemicals i n  the  technical  
areas. A chemical storage f a c i l i t y  i s  located on t h e  western. edge o f  the  South Mesa technical  area. 
The f a c i l i t y  recelves, stores, and djspenses various chemicals. The quan t i t i es  stored a t  any other 
s i t e  are too  small t o  present an env i romenta l  impact i f  acc identa l l y  released. Because o f  con ta iment  
provided by t h e  s t ruc tu re  design, f i re l tempera ture  cont ro l  , and iso la ted  location, i t  i s  u n l i k e l y  t h a t  
t h e  t o t a l  chemical inventory would be involved i n  any accident t h a t  would release t o x i c  o r  hazardous 
chemicals t o  the  environment (see Section 3.3.4 f o r  precautionary procedures). 

chemicals which are harmful t o  the  environment. Those f a c i l i t i e s  inc lude explosive storage areas that,  
if the explosive burned incompletely, would produce oxides o f  nitrogen. However, t h e  i s o l a t i o n  and 
l i m i t a t i o n  of quant i t y  stored precludes-any s i g n i f i c a n t  release o f  gases. The cent ra l  gas storage 
f a c i l i t y  has only small volumes o f  t o x i c  o r  hazardous gases with the  remaining quan t i t y  being p r imar i l y  
those gases cqmmon t o  the  environment. A quan t i t y  o f  carbon monoxide i s  involved i n  the  ICON f a c i l i t y ;  
however, t he  release o f  a l l  CO would invo lve  on ly  the  immediate area and, i n  the  event o f  f i r e ,  only 
COP would be released. 
4.2.11 A i r c r a f t  Accident 

The Los Alamos A i rpo r t  has a s ing le  east-west runway. Because o f  l oca l  condit ions, a l l  t r a f f i c  
enters from and leaves t o  the  east. The nest end o f  the  s t r i p  i s  used only f o r  runups o r  tax i ing .  
Some small a i r c r a f t  are.excluded because o f  t h e  a l t i t ude ,  2180 m (7150 ft). Scheduled f l i g h t s  
cu r ren t l y  account fo r  s i x  landings and takeof fs  each on weekdays and two landings and takeof fs  on 
Sunday. P r i va te  plane landings and takeof fs  average a t o t a l  o f  27 per day. There i s  l i t t l e  a i r  
t r a f f i c  a t  Los Alamos because o f  t he  l oca t i on  o f  t h e  f i e l d ,  t h e  necessity f o r  t r a f f i c  t o  both enter 
from and leave t o  the  east, and the  need f o r  advance permission t o  land. The accident record o f  t h e  
Los Alamos A i r p o r t  has been qu i te  good w i t h  an average o f  l ess  than one accident per year since the  
a i r p o r t  began; operat ion i n  1946. 

due south o f  t he  middle o f  t h e  runway across a deep arroyo. The loca l  a i r  t r a f f i c  pa t te rn  avoids 
DP-Site since i t  i s  located i n  Rest r i c ted  A i r  Space t h a t  i s  c l e a r l y  indicated on a l l  a i r  charts. 

the  t r a f f i c  pattern, engine f a i l u r e  on takeoff ,  o r  undershooting the  runway. Since the  t r a f f i c  avoids 
DP, any wreckage from such an accident i s  not l i k e l y  t o  f a l l  near DP. 

Considering the  above factors,  t h e  p robab i l i t y  o f  an a i rc ra f t "acc ident  invo lv ing  DP-Site i s  q u i t e  
low. 
accident invo lv ing  a LASL f a c i l i t y  t h a t  may r e s u l t  i n  a major environmental inc ident  i s  hypothesized 
t o  be the  crash o f  an a i rp lane i n t o  the proposgd t r i t i u m  system t e s t  assembly f a c i l i t y  a t  DP-Site, 
rup tur ing  d i s t i l l a t i o n  columns and/or t rans fe r  l i n e s  fol lowed by the  combustion of: the  a i r c r a f t  fuel. 

Other f a c i l i t i e s  a t  DP-site would not present as severe consequences i n  the  event o f  an airplane 
crash. Plutonium operations cu r ren t l y  conducted a t  DP-site West.wi11 soon move t o  the New Plutonium 
F a c i l i t y .  
vau l t  i s  constructed o f  20 cm (8 i n )  re in fo rced concrete which reduces the  chances of an airplane 
crash generating a major hazard from t h a t  source. 

Other f a c i l i t i e s  were considered, bu t  each has a very low p r o b a b i l i t y  of re leasing s u f f i c i e n t  

. 

(See Section 3.2.6 f o r  previous discussion o f  t he  airport.) 
The LASLl ins ta l la t ion  nearest t o  the  Los Alamos A i r p o r t  i s  DP-Site. DP-Site l i e s  1 km (0.6 m i )  

A ma jo r i t y  o f  a i r c r a f t  accidents i n  the  v i c i n i t y  o f  landing s t r i p s  occur through c o l l i s i o n s  i n  

However, an aborted landing o r  takeoff attempt has a high degree o f  p robab i l i t y .  An a i r c r a f t  

The only Pu remaining i n  the  vau l t  w i l l  be encapsulated Pu. such as Pu-Be sources. The 
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Anticipated operations a t  the new T r i t i m  System Test Assembly DP-site (east) may have as much 

as 200 g o f  t r i t iun i n  Inventory. I n  these operations, t he  tr l t iun loop and the tr i t iun storage . 
containers w i l l  be confined t o  the experimental bullding. Approximately 50 g w l l l  be kept i n  reserve 
storage i n  a glovebox. The remaining -150 g w l l l  normally be I n  various components of the t r i t iun 
loop, wi th  the largest amount i n  the d l s t l l l a t i o n  colunns (-125 9). Except f o r  one component rrhich 
w i l l  be operated at negative pressure 
a l l  components and interconnecting l i nes  o f  the t r i t i u n  loop. 

I n  case o f  the highly un l i ke l y  double f a i l u r e  o f  any o f  the primary and secondary contalrments, 
coupled with f a i l u r e  o f  the trltlun cleanup systems, decagram quant i t ies o f  t r i t iun gas could escape 
from the building. Should such a release be accompanied by f i r e ,  a l l  or  par t  o f  the gas could be 
converted t o  the oxide. The resu l t  would be s lgn i f l can t l y  higher doses or  potent ia l  doses than would 
resu l t  from a release o f  an equal quant i ty o f  tritium gas. A release o f  t r i t i u m  i n t o  the bui ld ing In  
elemental or oxide form would normally be contained by the Emergency Cleanup System. Fai lure o f  t h i s  
system, which i s  connected t o  emergency power along wi th  the ven t i l a t i on  system, Is extremely un l i ke l y  
t o  occur simultaneously wi th  a release o f  a s ign i f icant  f rac t l on  o f  the t r l t i u m  inventory, especial ly 
i n  an oxidized fonn. ( I n  that  event, i t  would be contained by the bullding.) An external cause may 
render the s i tuat ion plausible, such as the crash o f  an a i r c r a f t  through the composite roof o f  the 
bui  1 ding . 

penetration o f  a l i g h t  a i r c r a f t  through the steel-beam-supported roof i s  not considered plausible. 
A heavier twin-engine a i r c ra f t ,  o f  the type i n  commercial use between Albuquerque and Los Alamos, would 
have a higher probabl l l ty  o f  a t  least  pa r t i a l  penetration. I n  the fo l lowing scenario, such an accident 
i s  the postulated cause o f  a release o f  a major f rac t i on  o f  the t o t a l  trltium Inventory. 

The postulated crash o f  the a i r c r a f t  onto the roof  tears the engines from t h e i r  mounts, and one 
o f  them s t r i kes  the vacuun jacket housing the three tritiun d i s t i l l a t i o n  colunns. One-hundred grams 
o f  tritium are released and oxidized by the ensuing f i r e  o f  some 800 l i t e r s  (200 gal) o f  aviat ion fuel 

released during the impact. 
The heat from the f i r e ,  l a s t i n g  10-20 min, causes the oxidized tritium t o  be carr ied upward, 

through the roof, t o  a maximum height o f  30 m from ground level ,  providing the winds are r e l a t i v e l y  
l i g h t  (a few meters per second or less). The effective' release height w i l l  be lower f o r  higher winds, 
which w i l l  counteract with additional d i l u t i o n  the adverse e f fec t  o f  a loner release point  on potent ia l  
doses downwind. Thus, a release height o f  30 m, w i th  a wind speed o f  1 m/s, i s  used. No c red i t  i s  
taken for any stacking ( a t  30 m) by the ven t i l a t i on  system or f o r  pa r t i a l  recovery o f  the t r i t iun by 
the cleanup system or f o r  any benef ic ia l  resul ts  o f  any automatic fire-suppression systems or  other 
f i ref i g h t  ing ef for ts .  

A t  the locat ion h e r e  a crowd i s  most l i k e l y  t o  gather t o  watch, the roadway 400 m (1300 ft) 
north, the dose t o  an indiv idual  i s  calculated t o  be 4.8 m. A t  the nearest resldence, 900 m 
(3000 ft) northwest, the dose I s  3.7 rem. Figure 4.2.1-1 was used as a basis f o r  the X/Q values 
i n  t h i  s case. 

concentration a t  a receptor point because o f  increased l a t e r a l  dispersion. 
each other, resul t ing i n  s imi lar  doses f o r  both short releases and releases l as t i ng  many hours. 

t o r r ) ,  secondary contalment w l l l  be incorporated I n  

' 

, 

-. 

A short release produces l i t t l e  skin Intake. whereas a longer release resul ts  i n  a lower  average 
The two tend t o  cancel 
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A ground release from the  bu i l d ing  i s  o f  questionable c r e d i b i l i t y .  Should t r i t i u m  escape i n t o  
t h e  bu i l d ing  and not be vented o r  recovered by the  cleanup system, i t  would permeate t o  t h e  enviroment 
extremely s lowly because o f  t h e  ongoing e f f o r t s  t o  make the  bu i l d ing  reasonably t i gh t .  T r i t i k  gas 
released i n t o  the  bu i l d ing  would be converted t o  water vapor by ox ida t ion  and exchange very s l a h y  
(about 12 per day fo r  a 100 g release). i he the r  i n  oxide or elemental form, t h e  ground-level k l e a s e  
t o  the  environment (by leakage around doors and through cracks and other penetrat ions) would 
enough t o  al low ample t ime t o  repa i r  t he  v e n t i l a t i o n  and cleanup systems, or, i f  a l l  e lse  f a i l s ,  t o  
evacuate nearby persons. 

A crash of a plane car ry ing  380 P (100 ga l )  o f  f u e l  i n t o  a forested area could conceivably 
i n i t i a t e  a fo res t  f i r e ,  p a r t i c u l a r l y  on a d ry  and windy day. This i s  t y p i c a l  o f  t he  l a r g e r  a i r c r a f t  
t h a t  might be operated a t  t he  Lor Alamos a i rpor t .  Such a crash would not r e s u l t  i n  the  release o f  . 

any rad ioac t ive  or t o x i c  materials, bu t  a l a rge  fo res t  f i r e  could produce a s i g n i f i c a n t  environmental 
i nsu l t .  Under current guidel ines, a i r c r a f t  always take o f f  t o  the  east and land t o  the  nest, and'the 
nearest forested area i s  16 km (10 m i )  west. 
4.2.12 Accelerator Accident 

accelerator. The design c r i t e r i a  s p e c i f i d  a proton beam o f  800 MeV i n  energy, with a beam i n t e n s i t y  
o f  1 mi l l iamp (average current).  This sect ion describes the  l i ke l i hood  and consequences o f  t he  release 
of rad ioac t ive  mater ia ls t o  the  atmosphere from the operat ion o f  t h i s  accelerator. 

7.9 x 10 0 (2,100 gal),  which contains rad ioac t ive  spa l l a t i on  products. 
occur the accelerator i s  automat ical ly shut down and the  leakage i s  co l lec ted  i n  one of two hold-up 
tanks 9.5 x 10 

3 7 w i t h  the  exception o f  H and Be, have h a l f - l i v e s  measured i n  minutes or less. The cool ing water 
system contains r e s i n  ion-exchange columns f o r  continuous p u r i f i c a t i o n  o f  a f r a c t i o n  o f  t he  stream, 

7 3 which e f fec t i ve ly  removes the  Be. The maximum calculated t r i t i u m  concentrat ion i s  15 uCi/cm and 
studies show t h a t  i f  a l l  the t r i t i a t e d  water were evaporated t o  the  atmosphere a populat ion exposure 
l ess  than 0.13 man-rem per year would resu l t .  

On occasion k i l o c u r i e  quant i t ies  o f  elemental t r i t i u m  a t  cryogenic temperatures have been used as 
targets;  however, t he  amounts involved have been much less  than the  quant i t ies  a t  r i s k  a t  other LASL' 
s i t e s  and an accidental release from LAMPF ( i n  the  absence o f  a f i r e )  would be i n  the  form o f  elemental 
gas. Thus, environmental e f f e c t s  w i l l  be lower than other po ten t ia l  areas. 

The release o f  sol9d rad ioac t ive  mater ia l  from a ta rge t  o r  beam stop t o  the  atmosphere would 
r e s u l t  i n  some environmental impact; however, t h e  mechanisms f o r  such a release are l im i ted .  The 
ta rge ts  are normally posi t ioned w i t h i n  evacuated chambers and surrounded by massive sh ie ld ing  
structures. The ta rge t  and beam stop areas are fu r ther  ven t i l a ted  with the  exhaust f i l t e r e d  by 
High E f f i c i ency  Par t i cu la te  A i r  (HEPA) f i l t e r s .  

slow 

The Los Alamos Meson Physics F a c i l i t y  (LAMPF) i s  a medium-energy, h igh- intensi ty,  l i n e a r  proton 

Beam power (800 kw) d iss ipa ted  i n  ta rge ts  and beam stops i s  removed by a cool ing water system 
3 I f  a water leak should 

- 
(2,500 gal)  each and the  contents analyzed before release. The spa l l a t i on  products, 3 
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The release o f  
requ i re  an accident 

any s i g n i f i c a n t  amount o f  rad ioac t ive  mater ia ls  from LAMPF t o  the  envirorment w i l l  
scenario rendering t h e  v e n t i l a t i o n  system inoperat ive and supplying s u f f i c i e n t  

energy t o  d i s in teg ra te  a ta rge t  o r  beam stop an3 t o  propel t he  r e s u l t i n g  mater ia l  from the shielded 
experimental areas. One imaginary sequence o f  events, thus ident i f ied ,  involves a l os t ,  confused, o r  
deranged m a l l - a i r c r a f t  p i l o t  attempting t o  land h i s  plane on top  o f  LAMPF (a  h a l f - m i l e l o n g  s t ruc tu re)  
and crashing through the  roo f  o f  t he  Experimental Bui ld ing,  t he  av ia t i on  f u e l  f lowing through the  cracks 

between the sh ie ld ing  blocks i n t o  the  ta rge t  area before being igni ted,  fo l lowed by loss  o f  e l e c t r i c  
power, stopping the  v e n t i l a t i o n  fans. The amount o f  av ia t i on  fue l  avai lable should be less  than 150t  
(40 gal)  and w i l l  l i k e l y  spread over a sizeable area, thereby lessening i t s  a b i l i t y  t o  a f f e c t  any 
i nd i v idua l  target. This l i m i t a t i o n  coupled w i t h  the  low p robab i l i t y  of such a chain of events makes 
add i t iona l  refinement .and de ta l l ed  analysis o f  such an accident appear unwarranted. 

components, etc., a t  a r e l a t i v e l y  low spec i f i c  a c t i v i t y .  An explosion, f i r e ,  or other accident would 
not release any s i g n i f i c a n t  quan t i t i es  o f  mater ia l .  t o  the.environment. 

A l l  accidents that have been postulated t o  occur a t  LAMPF are a t  l eas t  an order of map i tude  
less  severe i n  t h e i r  e f f e c t  upon the environment than s i m i l a r  events postulated and analyzed fo r  other 

f a c i l i t i e s  a t  the  LASL. 

Other rad ioac t ive  mater ia l  i n  t h i s  f a c i l i t y  i s  i n  the  form o f  act ivated shielding, accelerator 

4.2.13 Accident Summary 

case, the  accident presented was the worst (most severe consequences t o  the  pub l ic  o r  the  environment) 
o f  each accident type. The accident types were selected on the  basis o f  po ten t ia l  f o r  occurrence o r  
consequence severity. The resu l t s  of t he  analysis were presented i n  terms of the  maximum dose (rem) 
t o  ind iv idua l  members o f  t he  general publ ic, Table 4.2.13-1 summarizes these r e s u l t s  f o r  t he  accidents 
having s i g n i f i c a n t  rad io log ica l  consequences. I n  addit ion, t he  tab le  presents cumulative populat ion 
dose estimates (man-rem) calculated as described i n  Section 4.2.1. The cumulative populatron doses fo r  

Los Alamos and White Rock represent worst case model estimates. The cumulative populat ion doses fo r  
the  region outside Los Alamos County shown i n  the tab le  are based on the  95 pe rcen t i l e  meteorological 
d ispersion values, meaning they would be exceeded only 5 percent o f  t he  t ime assuming the t o t a l  release 
described f o r  t he  accident has occurred. For purposes o f  comparison, the  estimated annual doses due t o  

na tura l  background are also included (see Sect ion 4.1.3). 

and 4.2.13-3 give the current dose l i m i t s  f o r  occupational workers and members o f  the  general pub l i c  
recommended by the  NCRP and the  ICRP respect ively.  Comparison o f  these two tab les  w i t h  Table 4.2.13-1 
shows that maximum doses t o  the  pub l ic  from accidents a t  LASL could be o f  t he  same order as the  maximum 
permissible annual doses t o  occupational ly exposed persons. The consequences o f  accidental releases 
are approximately t e n  t imes the  recommended annual exposure o f  the pub l ic  from rout ine  operations, bu t  
are less  than recomdnded emergency dose l i m i t s .  
the  accident s i tua t ion ,  doses expected from accidents a t  LASL are about the same as the recanmended 
l i m i t s  for rou t i ne l y  occupat ional ly exposed -persons. 

In preceding sections, a set o f  accidental re le i se  mechanisms have been postulated. I n  each 

There are no standards against which these values may be d i r e c t l y  compared. Tables 4.2.13-2 

Thus, even though there  are no recanmended l i m i t s  f o r  
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TABLE 4.2.13-1 ' 

SUMMARY OF RADIOLOGICAL CONSEQUENCES OF POSTULATED ACCIDENTS AT LOS A L M S  

Horst Case Population Doseb 95 Percentlie PoDulation Dosec 
Maximum Dose Comnitmenta 
t o  Indiv idual  Members o f  
the General Publ ic ( r e m 1  Accident Type 

Explosion 26 (bone) 
C r i t i c a l i t y  #1 0.5 ( thyro l  d) 
C r i t i c a l i t y  12 0.001 ( thyro l  d) 
Fission Product 57 ( thyroid) 
Release 22 (whole body) 
A i r  Crash 4.8 (whole body) 
Natural Back- 

ground 0.15 

Comnitment I n  County f!Ian-m)Comnltment i n  Region Outside 
Los Alamos County t o  80 km Radim Plus 

T w s i  t e  o r  Whl t e  Rock Hetropol I tan A1 buquertaue ban-re4 
2.6 x '103 1.4 103 3.6 x lo1 
3 x 102 1 x 102 2 x 101 
3 x l o ?  1 x 10-2 2 x 10-3 
6 x l o 3  
5 103 

2 103 
2 103 

3 x 102' 
3 x 102 

7 x 103 2 l o 3  5 x 102: 

1.8 l o 3  7.7 x 102 7.3 x 104 

aTime integrated t o t z l  dose comnitments. except f o r  bone-seeking nuclides (e.g., plutoniun) where 
integrat ion,  was for  50 years. 

bDoses (rem) i n  Los Alamos Townslte and White Rock.are not additive. Only one would actual ly  occur 
depending on prevai l ing wind direct ion.  

CValues (rem) are expected t o  be exceeded only 5% o f  the t ime;  50 percent l le values are approximately 
1/10 of those shown. 

I 
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TABLE 4.2.13-2 

CURRENT NCRP DOSE LIMITS 

I- 
I 
I 
I' 
1 

Haximum Permissible Dose Equivalent for Occupational ExPosure 

Combined whole body occupational exposure 
Prospective annual l i m i t  5 rcmstyear 
Retrospective annual lidt 10-15 remslyr 
Long term accumulation (N - 18) x 5 rems, vhere N is age in years  

Skin 15 rens lpr  
Hands 75 remlyr (25.quartsr) 
Forearms 30 remslyr (101quarter) 
Other organs, t i s s u e s  and organ systems 15 remslyr (Slquarter)  
F e r t i l e  w m n  (vith respec t  to  fe tue)  0.5 r e m  in ges t a t ion  period 

Dose L i m i t s  f o r  t he  Public,  o r  Occasionally Exposed Individuals 
Indiv idua l  o r  Occasional 0.5 remlpr 
Students 0.1 remlyr 

Genetic 
somatic 

Population Dose Limits 
0.17 rem evg/yr 
0.17 rem avg/yr 

Emergency Dose Limits-Life Snvina 

. Indiv idua l  (older than 15 if possible) 100 rems 
200 rems, add i t iona l  (300 rems, t o t a l )  Hands and Forearms 

. .  Emergency Dose L imi t s -ks s  Urgent 
Indiv idua l  25 rems 
Hands and Forearms 100 rems, total 

Family of Radioactive Pa t i en t s  

Indiv idua l  (under age 6 5 )  
Indiv idua l  (over age 4 5 )  5 remslyr , 

0.5 remlyr 

I 
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TABLE 4.2.13-3 

CURRENT ICRP DOSE L I M I T S  

Organ or t i ssue  

Gonads, red bone-marrow 

Skin, bone, thyroid 

Wands and forearms; feet and ankles 

Other s ing le  organs 

Maximum penniseible doses 
for  adults exposed i n  the 
course of the ir  work 

Dose limits for 
members of the public 

5 remt3lsr 0.5 remdyr 

30 remslyr 3 rms/yra 

75 remslyr 7.5 remsIyt 

15 r e d y r  1 . 5  remslyr 

a11.5 remslyr t o  the thyroid of children up t o  16 years of age. 

a .E 

' 

. . ii 

1. 
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4.2.14 Transportat i o n  o f  Radfoact i v e  Mater ia ls 
Radiological  E f fec ts  o f  Transportat ion t o  and from Los Alamos 

Radiological e f fec ts  from the t ranspor ta t ion  associated with LASL a c t i v i t i e s  could come f r a n  two 
d i s t i n c t  sources. F i r s t ,  t he re  i s  external penetrat ing rad ia t i on  which may be received by hmans i n  
prox imi ty  t o  normally operating t ransport  vehic les o r  packages held I n  storage; secondly, there  may 
be i n te rna l  exposure which may r e s u l t  f r a n  radionucl ide releases c a k e d  by t ranspor ta t ion  accidents. 
The methodology used t o  evaluate rad io log ica l  e f fec ts  o f  LASL t ranspor ta t ion  a c t i v i t i e s  i s  essen t ia l l y  
t h a t  o f  the U.S. Nuclear Regulatory tommission's environmental statement on t ranspor ta t ion  o f  r a d i e  
ac t i ve  mater ia l  and on the  RADTRAN code provided by Sandia Laboratories. 

uses populat ion averages segmented by r u r a l  , suburban, and urban se t t ings  f o r  a source o f  r a d i o a c t i v i t y  

moving over a speci f ied dlstance. 
accidents the RADTRAN categories accident sever i ty  by probabil  i t y  o f  occurrance and accident severity. 
The sever i ty  category includes t h e  parameters o f  speed and type o f  the t ransport  vehicle, crush 
forces, f i r e  duratfon, and i n t e n s i t y  along w i th  the p r o b a b i l i t y  o f  such an accident occurring. The 
code provides an annual rad io log ica l  r i s k  which i s  the  product o f  p r o b a b i l i t y  o f  a given accident 
and the  maximm rad io log ica l  consequences (expected value). Theses products are summed f o r  a l l  
accidents and isotopes shipments. f o r  the  distances t rave l led .  S i t e  spec i f i c  data were used whenever 
the nationwide data o f  t h e  NRC document were not applicable. 
Normal Ooerations 

Radiological ef fects o f  t he  noma1 t ranspor ta t ion  associated with LASL a c t i v i t i e s  are not 1 imited 
t o  the area surrounding the Laboratory, bu t  are spread throughout the  United States. Thus, i t  i s  
appropr iate t o  discuss the populat ion dose t o  the  e n t i r e  ,United States ra ther  than l i m i t i n g  the 
populat ion t o  tha t  immediately surrounding the  Laboratory. This assessment includes mater ia l  shipped 
to ,  w i th in ,  and from the LASL s i te .  In contrast  t o  many f a c i l i t i e s ,  t ranspor ta t ion  o f  rad ioac t ive  
waste i s  only a l oca l  hazard because rad ioac t ive  disposal areas are located on s i te .  Thus, trans- 
po r ta t i on  w i th in  the Laboratory includes waste t ranspor t  as wel l  as i n t r a -  and I n t e r - s i t e  t ransfers 
o f  rad ioac t ive  materials. 

Radiat ion exposures resu l t i ng  f ran LASL's incoming and outgoing c m o n  c a r r i e r  shipments o f  
rad ioac t ive  mater ia l  were encompassed i n  the  assessment o f  rad ioac t ive  mater ia l  t ransport  i n  the 
United States as a whole. 4-140A Thus, noma1 t ranspor ta t ion  exposures are not i n  add i t i on  t o  those 
already assessed. Nor are the exposures add i t i ve  t o  assessed exposures from other DOE f a c i l i t i e s  where 
those f a c i l i t i e s  have included exposures t o  shipments t o  Los Alamos as pa r t  o f  t h e i r  assessment. 

United States: t he  populat ion sharing the t ranspor ta t ion  l i n k ;  t h e  populat ion o f f ,  bu t  near, the  
t ranspor ta t ion  1 ink; t h e  populat ion surrounding the  veh ic le  whl l  e stopped; warehouse personnel ; 
and t ranspor ta t ion  veh ic le  crew. .The dose estimates g i ve  0.15, 1.4, and 1.1 man-rem f o r  outgoing, 
incoming, and on-site shipments, respect ively,  f o r  a t o t a l  o f  2.65 man-rem. 

United States o f  2.2 x 10 man-rem from natural radiat ion.  

4-140A,B 

For est imat ion o f  r a d i a t i o n  exposures from normal and hypothetical accidents, t h e  RADTRAN code 

For est imat ion o f  releases o f  radionucl ides dur ing hypothetical 

Dose integrated estimates are  made fo r  several port ions of t he  populat ion through the 

This populat ion dose i s  i n s i g n i f i c a n t  when compared t o  the  populat ion dose received by the 
7 
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A special detai led analysis using the RAOTRAN code was perfonned by another DOE contractor using 

actual data for  transport o f  t e s t  devices ( including high explosive and radioactive materials) from 
LASL t o  the Nevada Test S i t e  using DOE operated Safe Secure Tra i lers  (SST). Results indicated tha t  
t h e  r i s k  of expected number o f  l a ten t  cancer f a t a l i t i e s  resul t ing from probable accidents t o  be less 
than 1.8 x f o r  accidents and less than 2.5 x-10-7 f o r  normal non-accident t ransportat ion 
invo lv ing such transport. (Health ef fects were computed using r i s k  coef f ic ients  from the BEIR 
report. 4-140c) These r i sks  are i ns ign i f i can t  when compared t o  an ind iv idual 's  l i f e t i m e  r i s k  o f  
one chance i n  e ight  o f  developing a f a t a l  cancer. 
Transportation Accidents 

1 oss o r  dispersal o f  t h e i r  contents under both hypothetical accident and nonnal transport conditions. 
These packages include shipments o f  enriched, depleted, and natural uranium, plutonium, americium, 
t r i t i um,  and other radionuclides. See Table 3.3.5-1 f o r  the input data. However, under cer ta in  
abnonnal conditions, releases o f  radionuclides t o  the envirorment could occur. The NRC provides 
guidance on various accident sever i ty categories, t h e i r  probabi l i ty  o f  occurrence, and the means t o  
assess these accidents through the RADTRAN computer code developed by Sandi a Corporation. 
RADTRAN was used and where necessary adjusted f o r  input assumptions t o  r e f l e c t  s i t e  speci f ic  in for -  
mation. 
a l l  isotopes shipped. Maximium doses, regardless o f  the isotope causing t h i s  dose, f o r  each of ' the 
three types o f  shipment are l i s t e d  i n  Table 4.2.14-1, by three o f  e ight accident sever i ty categories. 
Accident sever i ty categories run from the most probable- accident which i s  least  l i k e l y  t o  release 
radioact ive material (Category I )  t o  a very severe, h igh ly  improbable accident (Category VIII) which 
would release material from most types o f  containers. 
prevent overlap o f  somewhat redundant information but yet  provides the range o f  possible maximum doses 
from various accidents. Category I 1  was chosen because Category I i s  assumed t o  release no material. 
Category I V  was chosen as an intermediate category and Category VI11 t o  give maximum possible doses. 
(Categories 1-IV.include 99.6% o f  a l l  possible accidents i n  an overal l  accident ra te  o f  1.06 x lom6 
accidents per km under nonnal circumstances. 4-140A)' Maximum indiv idual  doses i n  Category V I  I1 are 
probably overestimated by RAOTRAN because i t  assumes ( f o r  meteorological dispersion) a l i n e  source 
extending t o  10 m above the surface. However, a t rue  Category VI11 accident 4-140A includes a 
sustained f i r e  ( i n  addi t ion t o  a high crush force) which would cause the ef f luent  plume t o  r i s e  
considerably, thus ensuring s igni f icant d i l u t i o n  before the maximum dose t o  an indiv idual  i s  given. 
Accidents above 'Category I V  were not included i n  assessment o f  on-site transportation because 
conditions do not ex i s t  f o r  t h e i r  occurrence a t  LASL. The combination o f  lower speeds, less t r a f f i c ,  
no large volume fue l  transport .on s i t e  (which would be required f o r  high i n tens i t y  sustained f i i e s  
required f o r  the higher accident sever i ty categories) and the ready ' ava i l ab i l i t y  o f  f i r e  f i gh t i ng  
equipment (<5 min t o  a r r i ve  on scene a f t e r  no t i f i ca t i on )  combine t o  make assessment o f  the p o s s i b i l i t y  
o f -on-s i te  accidents above Category I V  meaningless. 

. 

Packages used t o  transport materials i n  support o f  LASL operations are designed t o  prevent the 

4-140ASB 

Incoming, outgoing, and on-si te t ransportat ion were a l l  included i n  the analysis which covered 

The tab le i s  l im i ted  t o  three categories t o  

ll I 

- n  I 

i- 

' 0  I 
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TABLE 4.2.14-1 

SUMMARY OF RADIOLOGICAL CONSEQUENCES FROM POTENTIAL ACCIDENTS 

INVOLVING TRANSPORTATION OF RADIOACTIVE MATERIALS 

Incominq Outgoing 

Category I1  

6Oco Isotope Depleted Uranium 
Quantity per Shipment 40 kg 0.25 C i  
Maximum Individual Dose (rem) O.OOO4 0.006 
Cri t ical  Organ Lung Lung 
Population Oose (man-rem) 0.006 0.08 
Annual Radiological Risk (man-rem)a 0.002 1.2 10-5 

Isotope 
Quantity per Shipment 
Yaximum Individual Dose (rem) 
Crit ical  Organ 
Population Oose (man-rem) 
Annual Radiological R i sk  (man-rem)a 

Isotope 

Quantity per Shipment 
Maximum Individual Oose (rem) 
Cri t ical  Organ 
Population Oose (man-rem) 
Annual Radiological Risk (man-rem)” 

l9*1, 
88 C i  

0.20 
Whole Body 

0.56b 
0.0015b 

238Pu 
50 9 
18,600 
Bone 

260,000 
0.14 

Catesory IV 

6oco 
0.25 C i  
0.59 
Lung 

8.3 
1.9 

Category VI1 I 

2 3 9 ~ u ~ 2  
13.6 kg 
2,340 
Bone 
33,000 
0.0067 

- (Insite 

238Pu 
159 
7.9 
Bone 
620 
. 01 

239Pu 
1 kg 

1680 
Bone 
13 ,200 
2.7 

aThe t o t a l  annual radiological risk from a l l  accidents is 0.26, 0.16, and 6.3 man-rem 

bFrom accidents involv n depleted uranium shipments, which provide a lower maximum 

for bone and 0.094, 0.039, and 2.2 man-rem f o r  -lung f o r  incomhg, outgoing, and onsite 
transportation, respectively, sumned over Categories 1 through VIII. 

radiological risk than l92Ir. 
individual dose than I !  9 I r  but provide a higher population dose (lung) and annual 
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Included i n  Table 4.2.14-1 i s  an annual radiological  r i s k  value. This takes i n t o  account the 
t o t a l  expected population dose fran a l l  accident sever i ty categories and mu l t i p l i es  t h a t  value by 
the probabi l i ty  o f  t h a t  accident occyrr.ing t o  give an annual expected man-rem value f ran  accidental 
re1 eases caused by t ransportat ion accidents. 

As i l l u s t r a t e d  by the  data, maximun doses from the mrse accidents I n  Categories I 1  and I V  f o r  
incoming and outgoing shipnents lead t o  small maximun indiv idual  and population doses. Much larger  
doses are encountered i n  the highly Improbable Category VI11 accidents. When mul t ip l ied by the  r i s k  
probabil i t i e s ,  however, Category V I  I1  accident doses are not s ign i f i can t l y  d i f f e r e n t  than Category I V  
accident doses. For on-site transportation, accident doses are higher than f o r  incoming and outgoing 
shipnents. This i s  caused i n  part  by d i f f e r e n t  packaging methods used f o r  short and frequent material 
transfers between technical areas. When mul t ip l  ied by accident probabil i t i e s ,  the annual radiological  
r i s k  i s  considered acceptable. The primary population a t  r i s k  f o r  on-site t ransportat ion i s  Laboratory 
employees, members o f  the publ ic who use Laboratory roads, and county residents tho may be dorrnwind of 
a plume from an accident. The population a t  r i s k  f o r  incoming and outgoing shipnents theoret ica l ly  
includes the e n t i r e  United States population. 

- 

4.3 SECONDARY IMPACTS 
The secondary, o r  ind i rect ,  impact o f  LASL i s  greatest i n  Los Alamos County. The Los Alanos 

Townsite and White Rock communities are v i r t u a l l y  the d l rec t  r e s u l t  o f  the operation of the Laboratory. 
The impact on the northern New Mexico region surrounding Los Alamos has been substantial. The contribu- 
t i o n  o f  LASL t o  the areas economic l i f e  i s  both t o  increase income d i r e c t l y  and stimulate employment. 
The secondary impacts on water, a i r ,  land use, ecology, economy, demography, i ns t i t u t i ons ,  and c m u n i t y  
services are discussed both i n  terns o f  the adjacent communities and the northern New Mexico region. 

4.3.1. Water Qual i t y  and Consunption 

Rock and Pajar i to  Acres (see Section 3.3.1.1). Water consunption during the l a s t  f i v e  years i s  given 
i n  Table 4.3.1-1. If trends continue, the communities w i l l  grow as the Laboratory grows. 
projected tha t  the population i n  1982 w i l l  be 21,000. 
(137 gallpersonlday) continues, the projected community water dmand would be about 4 x 10 m 
(1.1 x 10 gal) i n  1982 (see Section 3.3.1). Domestic water use approximately doubles during the 
s m e r  months at test ing t o  the impact o f  lawn i r r i ga t i on .  The projected community water demand could 
be reduced i f  there uas a s ign i f icant  e f f o r t  t o  encourage use o f  natural landscaping instead o f  lawns 
and i f  fu ture bu i ld ing mphasis was directed toward mu l t i p le  fami ly dwellings instead o f ' t he  present 
predaninance o f  s ingle fami ly units. 
caused a large number o f  LASL/DOE/Zia employees t o  l i v e  " o f f  the h i l l '  i n  the surrounding counties o f  
Santa Fe, Rio Arriba, Sandoval, Taos, and Berna l i l l o  (see Section 3.2.3). 
Laboratory growth w i l l  r esu l t  i n  increased domestic water demands i n  these countles. 
some cases have the benef ic ia l  impact o f  accelerating the upgrading o f  present water supply. and gewage 
treatment systems i n  the surrounding communities involved. There i s  no anticipated need f o r  acquis i t ion 
o f  addi t ional  water r i gh ts  u n t i l  a f te r  the year 2000 i n  Los Alanos County. 

The water supply system i n  Los Alanos County serves LASL.and the communities o f  Los Alamos, White 

It i s  
3 If the 1978 per capita use o f  about 0.52 m I d  

6 3  
9 

The housing shortage i n  Los Alamos County (see Section 4.3.3) has 

If t h i s  trend continues, 
This miy f n  
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TABLE 4.3.1-1 

WATER CONSUMPTION FOR LOS ALAMOS COUNTY 

Comnuni t y  
LASLDOEIZIA~ Comnuni ty  as  % of Total 

Year m3 x lo6 m 3 6  x 10 Tota 1 m3 x lo6 

1972 1.98 4.05 67 6.03 

1973 2.01 3.54 64 5.55 

1974 2.15 4.40 67 6.55 

1975 2.07 3.80 65 5.87 

1976 2.30 4.30 65 6.60 

1977 2.16 3.70 63 5.85 

1978 1.98 3.70 65 5.69 

')Includes steam and e l ec t r i ca l  power generation. 

b)Includes resident ia l  and c m e r c i a l  use. 
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Waste management i s  a1 ways an . important considerat i on  when popul a t  ion  growth i s  expected. 10s 
Alamos County present ly operates th ree  waste-water treatment plants (see Section 3.3.3) wi th  a design 
capaci ty t o  provide for a t o t a l  populat ion o f  27,300. These plants t r e a t  a l l  r es iden t ia l  and commercial 
wastes generated outside the  labora tory  boundaries. 

are present ly meeting the most recent EPA requirements f o r  secondary treatment. Upgrading o f  these 
p lan ts  was completed i n  1978. . About one-third o f  t he  Pueblo p lan t  e f f l u e n t  i s  used t o  i r r i g a t e  the 
go l f  course. The Bay0 pl-ant w i l l  have t o  serve the North Mesa area, expected t o  be a p r inc ipa l  l oca t i on  
for  new res iden t ia l  growth. Depending on the  extent o f  development, the  Bay0 p lan t  may requ i re  some 
expansion i n  the future. The White Rock t r i c k l i n g  f i l t e r  p lan t  i s  now meeting a l l  EPA standards includ- 
i ng  fecal  co l i f o rm counts s ince the  i n s t a l l a t i o n  o f  ch lo r i na t i on  equipment in  September 1978. 10s Alanos' 
County has el iminated the  P a j a r i t o  Acres s t a b i l i z a t i o n  ponds, and t h a t  sewage i s  pumped t o  the White Rock 
Treatment F a c i l i t y .  The combined capaci ty o f  the  treatment plants i s  more than adequate f o r  projected 
populat ions (see Section 3.3.3). 

The Pueblo and Bay0 plants sew ing  the  10s Alamos townsite, based on t r i c k l i n g  f i l t e r  technology, 

4.3.2 A i r  Q u a l i t y  

Using the populat ion s t a t i s t i c s  and commuting distances from Section 3.3.2, an estimate o f  64 m i l l i o n  
commuting ki lometers (40 x 10 m i )  per work year (230 days) was made (see Table 4.3.2-1). Using 

nat ional  average s t a t i s t i c s  and m i s s i o n  factors,  4-141 annual exhaust emissions f o r  these vehicles i s  
estimated i n  Table 4.3.2-1. 

and also purchase t h e i r  natural  gas from LASL. 
and fuel o i l .  About 40% o f  t he  LASL power p lan t  emissions r e s u l t  from generation o f  e l e c t r i c i t y  f o r  
the Los A lmos townsite. Therefore, approximately 40% o f  t h e  power p lan t  emissions l i s t e d  i n  Table 
4.1.2-3 are a t t r i b u t a b l e  t o  the townsite. Table 4.3.2-2 shows the  estimated emissions from the 
combustion of natural  gas f o r  the  townsite. 

residences, purchase t h e i r  natural  gas from the Gas Company o f  New Mexico. Each residence uses an 

average o f  5,166 standard cubic meters (182,400 standard cubic fee t )  per year, 4-142 so t h a t  the  t o t a l  
9 annual natural gas use i s  about 7.7 x 106 standard cubic meters (2.7 x 10 standard cubic feet). Thus, 

t h e  emissions from burning natural gas i n  White Rock and P a j a r i t o  Acres are about one-third o f  those 
shown i n  Table 4.3.3-2. 

White Rock and Pa ja r i t o  Acres purchase t h e i r  e l e c t r i c i t y  from the Public Service Company o f  New 
Mexico (PSCNM). The PSCNM generates i t s  e l e c t r i c i t y  from 60% natural gas and 40% coal. An average 
residence uses 5,702 krJh per year, 4-143 so about 8.55 x 10 krrh per year are consuned by these two 
res iden t ia l  areas. Makfng the s imp l i f y ing  asslmption t h a t  a l l  t h i s  power i s  generated by the  PSCW's 
San Juan Power Plant, t h e  estimates i n  Table 4.3.2-3 o f  emissions can be made. 

Wood-burning i n  f i rep laces  in.Los Alanos, Pa ja r i t o  Acres and White Rock i s  popular. Assuming one- 
fou r th  o f  t he  17,000 people i n  these communities burn one cord per year (1.36 metr ic tons/cord), 
28,920 kg (63,750 l b )  part iculates,  3,760 kg (8,290 l b )  n i t r i d e ,  57,830 kg (127,500 l b )  hydrocarbons, 

During 1976 approximately 5,000 automobiles were dr iven  t o  work a t  LASL, -DOE, and Z ia  Company. 

6 

Residences and commercial bu i ld ings  i n  10s Alanos use e l e c t r i c i t y  generated by the  U S 1  power p lan t  
Lesser energy inputs are from gasoline, propane, wood, 

White Rocky and Pa ja r i t o  Acres, wi th.a combined populat ion o f  about 5,000 and with about 1,500 

6 
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TABLE 4.3.2-1 

ESTIMATE OF TOTAL COMMUTING KILOMETERS DRIVEN PER DAY BY LASL, DOE, AND ZIA COMPANY EMPLOYEES 

Ee t iam ted 
Kilometers ' 
Day/ Vehicle 

Total Kllometerea Estimated 
5 Number (in thousands) Percent of 

Work Force Locale - of Vehicles 
3,300 32 . 24,425 

66 .  os Alamos, White Rock. 
Pa ja r l to  Acres 

1 Albuquerque, Belen, 
Jemez Springs 

19 Espaiiola, Santa Clara 

14 Santa Fe - 
100 

50 322 

950 80 

700 113 - 
5,000 

3,700 

17,580 

18.135 
63,810 

ESTIMTED ANNUAL EXHAUST EMISSIONS OF VEHICLES USED TO COMMUTE TO LASL, DOE, AND Z I A  COMPANY 
FOR 1976 

b Gasoline Used 

Distance 

CO (27 glkm) 

HC - Exhaust (2.7 kmf 

NOx (3 .0  s/kmlc 

Evaporation (2.08 g/kpiic 

Par t iculates  
Exhaust (0.24 g /kdC 
Tire Wear (0.44 g/kmf 

11,041,900 liters 

63,840,000 kilometers 
3 

170 x l o j  metric tons 
52 x 10 metric tons 

190 x 10 metric tons 

8 x 10 metric tons 

1,700 X 10 metric t O U S  

3 

3 

3 

15 x lo3 3 metric tons 
3 x 10 me.trlc tons 

~ ~~ 

a)A work year consists of 230 vorking days. 

b)Assuming 13.6 mpg. 
"Average emission factors for highway vehicles based on 1976 qationwide s t a t i s t i c s .  

I 
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. .  

TABLE 4.3.2-2 :8 
I '  8 

ESTIMATED ANNUAL EMISSIONS FROM NATURAL GAS COMBUSTION I N  THE LOS A M O S  COMMUNITY TOWNSITE 

Natural Gas used 
(thousand standard cubic meters) 

Par t i cu la tes  (160)b 

s02 (9.6Ib 

N02 (2880Ib 

HC (1 120) 

Organ4 c Acids (960) 

A1 dehydes (160)b 

Ammonia (Elb 

F isca l  Year (Ju ly  1 t o  June 30) 
1972 1973 1974 1975 1976a - - - - -  

20,932 19,029 21,005 23,032 20,935 

3,350 3,710 3,360 3,690 3,350 

200 220 200 220 200 

60,300 66,780 60,500 66,330 60,300 

23,460 25,970 23,530 25,800 23,450 

20,100 22,260 20,160 22,110 20,100 

3,350 3,710 3,360 3,690 3.350 

170 190 170 190 170 
~~~ ~~ 

'Average New Mexico res iden t ia l  gas consumption for 9/1/75 t o  9/1/76 was 5.17 thousand 
standard cubic meters per year/dwell ing. 

bkg /106~3 na tura l  gas. 

4 
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TABLE 4.3.2-3 

ESTIMATED ANNUAL W I S S I O N S  ATTRIBUTABLE TO WHITE ROCK AND PAJARITO ACRES 
FROM THE SAN JUAN POWER PLAHT 

(SJPP). 

1976 Data 

E lec t r i c i ty  purchased from 
Public Service Conpamy of N w  Uexlco 85,500 ma 
Fraction of SJPP aanual pouer output 
consuued by White Boclr. 0.02623 

AMual mssioae . 
Part iculates  (2.76) b 2,300 .kg 

45,100 kg 

' O x  (230)b 193,600 kg 

b so2 (54.5) 

a)Total average annual output of the Sam Juan Power Plant is 326 mgavatts.  
b)Heasured cmissions a t  80% capacity (g/e). 

TABLE 4.3.2-4 

ESTIMATED ANNUAL EMISSIONS ATTRIBUTABLE TO LASL 
FROM THE SAN JUAN POWER PLANT 

1976 Data 

E lec t r i c i ty  purchased from 
Public Service Cowany of New Mexico 100,600 HlwB 

Fraction of SJPP annual paver output 
consumed by LASLa 0.00925 

Annual Emissions 

0,200 kg Part iculates  (2.76) 

so2 (54.5) 80,800 kg 

NOx (234) 363,600 kg 

b 

a)Total  average annual output of the San Juan Paver Plant is 326 mgara t t s .  
b)Heaeured emissions a t  BOX capacity (g/s). 
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4-141 1,1160 kg (2,560 l b )  organic acids, and 5,210 kg (11,460 l b )  aldehydes are released per year. 
Suspended par t i cu la tes  are also generated by cons t ruc t ion  a c t i v i t y ,  automobile missions, 'and natural  
processes such as dust storms. 

(PSCNM) and the Bureau o f  Reclamation. The purchased PSCM power comes fran various generating s ta t ions  
on t h e i r  northern New Mexico power gr id,  bu t  mainly fran t h e i r  San Juan Power Plant i n  the Four Corners 
Area. The Bureau o f  Reclamation power i s  hyd roe lec t r i ca l l y  generated by the  Colorado River Storage 
Project. 
t o  be considered are those f r a n  the  PSCM's San Juan Power Plant. 

This u n i t  has a 100% capacity of 326 

megawatts, bu t  i s  operated a t  an annual average 80% capacity factor. Emissions fran the  San Juan Power 
P lan t  are measured by the  PSCM, so estimates o f  those a t t r i bu tab le  t o  e l e c t r i c i t y  consuned by LASL can 
be made (see Table 4.3.2-4). 

See Section 3.1.5 
f o r  informat ion on ambient a i r  q u a l i t y  i n  the area. 

LASL purchases roughly h a l f  t he  e l e c t r i c i t y  i t  uses fran the Public Service Company o f  New Mexico 

Since no atmospheric emissions emanate fran the  hydroelectr ic power stat ion,  t he  on ly  emissions 

Presently t he  San Juan Power P lan t  has one u n i t  i n  operation. 

I 

None o f  these emissions are bel ieved t o  adversely a f f e c t  the loca l  a i r  qual t iy .  

4.3.3 Land Use 

grazing, lumbering, and some hunting and trapping. As discussed i n  Section 4.1.4, t he  e f f e c t s  of. these 
a c t i v i t i e s  are s t i l l  present. 

Laboratory reserva t ion  i t s e l f  has been used f o r  commercial, res iden t ia l  , 0.r other canmunity developments. 
Housing now also covers areas t h a t  were previously used f o r  grazing and lumbering. 
of previously ag r i cu l tu ra l  and undeveloped lands i s  a p r inc ipa l  secondary impact o f  the Laboratory's 
existence. 

Some of the  bu i ld ings  b u i l t  dur ing the e a r l y  years o f  LASL's h i s to ry  are s t i l l  standing, as w e l l  
as a few bu i ld ings  f r a n  the Los Alamos Ranch School. These o l d  barracks and quad housing were the core 
c i t y  dur ing the wartime period. 
1960's, 1,938 res iden t ia l  , 33 nonprof i t ,  and 44 commeccial propert ies were sold. 
containing 64 u n i t s  were retained f o t  graduate student use under the administrat ion o f  LASL. 
value ( a t  cost)  o f  the propert ies was $51.5 m i l l i on ,  accunulated depreciat ion a t  the  t ime o f  sale was 
526.2 m i l l i o n ,  and the net book value a t  the t ime o f  sale amounted t o  $25.3 m i l l i on .  
addi t ional  5.76 km 
were sold t o  p r i va te  part ies. 
(8.8 acres) o f  bu i ld ings  and f a c i l i t i e s  used by the  Z i a  Company f o r  vehic le maintenance and repa i r  
and general office-warehousi ng a c t i v i t i e s .  

2 An addi t ional  1.1 km (280.7 acres) were t rans fer red  t o  the School Board. 
a t  $16,542,772 and consisted o f  13 i n s t a l l a t i o n s :  
schools, and a u x i l i a r y  f a c i l i t i e s  inc lud ing  o f f i ces ,  warehouses, a maintenance shop, and garage 

Before LASL was developed, the  previous land uses on the Pa ja r i t o  Plateau were mainly fanning, 

Almost a l l  o f  the  area previously c leared f o r  farming outside the 

This urbanizat ion 

When the f a c i l i t i e s  were t rans fer red  t o  p r i va te  ownership i n  the l a t e  

The book 
Two apartment bu i ld ings  

' 

I n  1975, an 
2 2 (1,422.2 acres) were t rans fer red  t o  Los Alamos County, and 0.06 km (15.5 acres) 

2 The t rans fe r  o f  f a c i l i t i e s  t o  Los Alanos County i n  1967 included 0.04 km 

However, DOE retained use o f  these f a c i l i t i e s  through 1977. 
This property was valued 

one high school, two j u n i o r  high schools, t e n  elementary 

4-103 f a c i l i t i e s .  
A County Planning Commission was created i n  1962, and it immediately began preparing a comprehensive 

master plan fo r  the canmunity, re ta in ing  a consul t ing f i r m  t o  prepare the plan. 
projected populat ions o f  22,000 f o r  1970-1971, and longer range "low," "medium," and "high" populat ion 

The Master Plan (1963) 
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projections f o r  1985; 22,000, 26,000, and 31,000 respectively. A comprehensive land-use and c i r cu la t i on  
plan was developed. It provides the conceptual framework, basic land-use zoning, and u t i l i t y  and 
transportat ion requirements t o  provide f o r  a t o t a l  population o f  about 31,000. The plan I s  s t i l l  
considered the basic land-use and f a c i l i t y  planning document f o r  the county, and i t s  recanmendations 
have been followed f o r  the most par t  wi th  r e l a t l v e l y  few deviatlons. The county updated the basic plan 
t o  take i n t o  account new considerations i n  1976. This revised plan should provide for .order ly  growth 
and development f o r  the community up t o  nearly twice i t s  present slze. 

Using the current County Planning Of f ice factor  o f  2.94 persons per household and the average of 
bu i ld ing permits f o r  the 1958-1978 period, the average annual populatlon growth i n  the Los Alamos 
communities has been around 430 people per year, c losely t i e d  t o  the increases i n  Laboratory employment. 
(Ea r l i e r  f igures for persons per household were higher, 3.4 i n  1970 for example.) Even though a sub- . 

s tan t i a l  number o f  people l i v i n g  I n  the county are employed i n  business and service industr ies unrelated 
t o  the Laboratory operation, t h e i r  g r d h  and economic success i s  v i r t u a l l y  locked t o  that  o f  the Labora- 
t o r y  population. .See Section 4.3.5 f o r  f u r the r  discussion o f  t h i s  close relat ionship between federal 
employment and the resul tant  impact on the community. Thus It can be anticfpated that  most fu ture popu- 
l a t i o n  growth w i l l  be related d i r e c t l y  t o  Laboratory expansion, wi th  some due t o  re t i rees remaining i n  
the  communities and some due t o  increases i n  businesses sewing the communities. No new indust r ies o f  
any significance are anticipated, and, i n  fact, the recent Comnunity =.study recommends that'nen 
industry should not be encouraged. Thus, fu ture planning by the county t o  handle population increases 

'must be based largely  on Laboratory plans which are u l t imate ly  set on a year-to-year basis by federal 
government deci s i  ons. 

predicted levels (15,198 by 1970 census vs. 22,000 predicted). This fac t  re f l ec ts  the extreme d i f f i c u l t y  
and r i s k  involved i n  predict ing population, especially i n  a s m a l l  ."pre-industry town" where the growth 
rate o f  the main industry i s  impossible t o  predict  accurately. 

augmented programs focusing on energy. Using the projected growth o f  Laboratory programs as discussed 
in.Section 3.2.3 and assuming the t o t a l  county population t o  grow i n  the same proportion, leads t o  a 
projected population o f  21,000 i n  the end o f  1982 and 26,000 by 1992. Thus the predicted 31,000 population 
may qui te  possibly never be reached, especially w i th in  the next 25 years. I n  addition, an assumption of 
t o t a l  county growth proportionate t o  LASL employment i s  unl ikely,  based on recent trends. There are 
potent ia l  pressures for  overal l  county growth not i n  proportion t o  LASL employment, such as a severe 
housing shortage forc ing new employeees t o  l i v e  i n  surrounding counties. County population growth could 
eventually be accelerated because an expanded Lab-related population base may be able t o  support non- 
Lab-related r e t a i l  and service businesses i n  proportions ' larger than a t  present. 

Some future land use requirements are projectable on the basis o f  population levels whi le others 
are the resul t  of the perceived needs o f  the community. As a resu l t  o f  the f e l t  need f o r  a j u n i o r  
college or universi ty,  0.2 km2 (40 acres) o f  Overlook Park i n  White Rock has been allocated f o r  the 
construction o f  a new campus. 
i n  townsite. 

. 

Since the Daly Plan was completed, the growth i n  population has f a l l e n  f a r  short o f  the 

The upsurge f n  Laboratory employment since 1975 was largely  related t o  acceleration o f  federa l ly  

A recreation center and cu l tu ra l  complex i s  planned i n  the Civ ic  Center 
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. 
want i t  "to be controlled and kept w i t h i n  the present enviromnental and ecological setting.... 
Since research and development operations are  the only industries that  would be attracted t o  Los Alanos 
as  a result of ,the small labor force, remoteness from most markets, poor transportation connections, and 
the few raw materials locally available, this community decision not t o  encourage industrial growth will 
have a significant impact on future land use requirements. 

Projected .acreage requirements by land use category for  the projected populations of 21,000 in 
1982, 26,000 i n  1992 and 31,000 i n  2002, if tha t  level is reached, are  shown i n  Table 4.3.3-1. T h i s  
would mean an increase i n  the percentage of residential and commercial land i n  proportion t o  the other 
land use categories, and a decrease i n  the percentage of the goverrment and general welfare and camurnity 
service categories. Although t h i s  would entail  a notable decrease i n  the amount of open space, the 
general welfare and community service proportion of the total  urbanized area would still  be.a minimum of 
262. This is sufficient by most standards, especially since 11.2 km (2,775 acres) of open space land 
is  not included i n  the table,  and since the Laboratory reservation amounts t o  vast areas of open space 
as  well. 

There are  4.8 km (1,195 acres) of developable vacant land i n  the county. The projections i n  Table 
4.3.3-1 indicate that  this will be adequate land t o  aceomnodate a population of 26,000 as projected for  

2 1992. 
acres). The most l ikely alternatives t o  sa t i s fy  the demands for  a potential population level of 31,000 
are t h a t  the county will acquire more land, o r  increase the density of residential development. Future 
development has. been' considered i n  Rendi j a  Canyon, 'Deer Trap Mesa and the Western Perimeter Tracts, . . 
which total  5.2 km (1,281 acres). Bay0 Canyon 'has also been considered for  residential development. 
Each of these areas may be expensive t o  develop because of terrain problems. The density of present 
residential areas averages 790 u n i t s  km (3.2 uni tdacre) .  An increase of 262 t o  996 units km (4.0 
units/acre) would sa t i s fy  land requirements fo r  the 31,000 projected population and remain a t  a lower 
average density than a typical subdivision. 

The most obvious impact induced i n  the community is a need fo r  housing, and concomitant dedication 
o f  l a n d  t o  that  use. Housing has been a continuing problem i n  Los Alamos over the years. Although .the 
housing stock is vir tual ly  a l l  less than 30 years old and i n  good condition, periodic shortages have 
occurred over the years, mainly when rapid spurts i n  LASL emplohent occurred fas te r  than the local 
housing industry could respond. 

single-family housing. Dips have occurred i n  response t o  national econanic and local employment COn- 

dit ions,  as Table  4.3.3-2 shows. As old government homes were-acquired by private Owners, they have 
been the subjects of considerable remodeling activity. Normal gross outmigration is  essentially n i l ;  
therefore, no significant number o f  u n i t s  from the existing stock are expected t o  become available. 

level or an  increase and i t  appears that  the tradit ional housing shortage will become more acute. There 
are several contributing factors. Because o f  the dependence o f  the housing market on LASL employment, 

A survey of Los Alamos residents' a t t i tudes Indicated that  they favor growth and development, bu t  
"4-143 

4-144 

2 

2 

I f  the population d id  eventually reach 31,000 there is' a potential shortage of 2.8 km (696 

2 

2 2 

The local industry has exhibited a f a i r ly  stable production capability over the years, mostly for  

There is  not now sufficient nor adequate housing i n  the county t o  accommodate the present employment 
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Land Use Activity 

Residential 

Commercial 

Indue t r i a l  

Transportation, 
cammunication 
and u t i l i t i e s  

Government 
General Welfare and 
Community Services 

Total 

Increase 
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TABLE 4.3.3-1 

PROJECTED LAND USE REQUIREMENTS IN LOS &AMOS COUNTY 

I 

Present Area 

(h2, 

7.03 

0.29 

0.08 

0.43 

0.25 
4.79 - 
12.87 

- 

1982 Populetion 
21,000 

2,275 

94 

23 

138 

63 
1,226 - 
3,819 

639 

a)Source: Revised Comprehensive Plan, 1976. 

1992 Population 
26.000 

2,802 

115 

28 

169 

63 

1,267 

4,444 

1,264 

- 

2002 Populationa 
31,000 

3,330 

137 

32 

. 200 

63 

1,309 

5,071 

1,891 I 

I 

I 
i 
i -  
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TABLE 4.3.3-2 I 

.RESIDENTIAL BUILDING PERMITS, LOS A M O S  COUNTY 

Sui 1 ding Permits 
Number o f  Units 

(Single fami ly unless noted) - Year 

1958-66 863 

1967 154 

1968 116 

1969 103 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

87 

. 110 

139 + 16Bb 

149 

218 

196 

281 

1978 . 248 

a ) A  reduction i n  force ( R I F )  occurred a t  LASL i n  1970. 

b)168 un i t s  b u i l t  i n  1973 were apartments, a l l  by nonlocal builders. 

NOTE: Three local  bui lders have been responsible f o r  nearly a l l  single-family 
home construction. 

-.. 

..' 0 

; n  
; o  
- 0  
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contractors are unw i l l i ng  t o  b u i l d  speculat ively - most houses are committed before they are b u i l t .  

Other factors include the  need t o  expand u t i l i t e s  and roads; contractor d i f f i c u l t i e s  with labor, materials, 
and transportat ion;  t h e  t i g h t  money f o r  financing; and land speculation. 

outs ide contractors by helping t o  "package" a la rge  number o f  u n l t s  t o  be b u i l t  a t  once, perhaps under 
the  umbrella o f  a community housing corporation. .F ina l l y ,  i f  developed bu i l d ing  s i t e s  were a l i m i t i n g  

factor,  DOE could consider i t s  own a b i l i t y  t o  make land avai lable o r  could encourage other land-owners 
t o  develop by, f o r  example, guaranteeing them that DOE would not open up new land f o r  development fo r  a 

c e r t a i n  per iod o f  years. 

General Sewices Administration. The General Services Administrat ion lands are considered "reserved' i n  
the  county l and  management plan. I n  addit ion, a la rge  percentage o f  Los Alamos workers may decide t o  
l i v e  outside the  county. 

Assuming that approximately one-third o f  t he  county's work force w i l l  l i v e  outside t h e  county and 
w i l l  be d i s t r i bu ted  i n  northern New Mexica i n  roughly t h e  same proport ion as presently, t he  impact on 
t h e  surrounding region can be estimated (see Table 4.3.3-3). The ma jo r i t y  o f  the  potululation should 
continue t o  concentrate i n  Santa Fe and Espanola. 
have another 1600 Los Alamos employees and dependents by 1982, 3200 by 1992, and 4700 by 2000. 

a l l  o f  t h i s  growth i n  employment w i l l  r e s u l t  i n  populat ion growth. 
reg ion  w l l l  have a steady bu t  f a i r l y  moderate populat ion growth i n  fu tu re  years due t o  t h e  ass imi la t ion  
o f  new people from outside areas regardless o f  t h e  Laboratory's operation. 

I Land i s  a l i m i t e d  resource i n  northern New Mexico as i n  Los Alamos County. Although there  i s  a : 
l a rge  amount o f  land, i t s  use i s  severely l i m i t e d  by fac to rs  o f  topography, water a v a i l a b i l i t y ,  and I 

ownership. Often decision-making and coordinat ion i s  beyond loca l  control .  Increased populat ion pres- 
sures have resu l ted  i n  an increased awareness o f  the  necessity o f  land use controls. Present land use 
concerns center on the  adverse e f f e c t  o f  over-population i n  areas w i th  sens i t i ve  ecological systems such 
as fo res ts  and r i v e r  basins, which are the  most desirable f o r  development. There i s  no s ta te  o r  regional 

land use planning author i ty.  The loca l  county and municipal governments have zoning author i ty.  The 
1973 Subdivision Act gave counties the respons ib i l i t y  f o r  managing subdiv is lon a c t i v i t y ,  and a1 1 t h e  

counties i n  t h e  region have adopted subdiv is ion regulat ions. 
T rad i t i ona l l y  urban development i n  the  region has been confined within wel l  defined urban areas. 

Hwever, over t h e  past decade the  demand fo r  new housing and r e t a i l  services has increased. As a resu l t ,  
urban communities such as Santa Fe and Espafiola have begun t o  spread along t h e i r  peripheries. Urbaniza- 
t i o n  i s  beginning I n  many smaller canmunlties such as Pojoaque, Chimayo, Santa Cruz, and Jemez Springs. 

Present water and sewage system development p ro jec ts  w i l l  c e r t a i n l y  a f f e c t  f u tu re  urbanizat ion and land 
use patterns. 4-147 Los Alamos workers have contr ibuted t o  t h e  t rend toward res iden t ia l  development o f  
the  l i m i t e d  amount o f  ag r i cu l tu ra l  lands i n  the  region, espec ia l l y  i n  the  R io  Grande Valley. 
t rends toward increasing urbanization, changes i n  land use patterns, and r i s i n g  land pr ices can be 
expected t o  continue. Ind ian  lands are adjacent t o  almost a l l  other property ownerships. Development 
o f  u t i 1  i t y  corr idors,  easements, rights-of-way, or any other a c t f v i t y  t ha t  may have a po ten t ia l  impact 
i s  t o  be considered i n  r e l a t i o n  t o  the  Native American Rel ig ious Freedom Act, PL 95-341 

146 

Possible ac t i on  could take t h e  f o k  o f  government-provided mortgage guarantees .or possibly en t i c ing  

There w i l l  be pressure t o  expand i n t o  Federal lands adminlstered by the  Forest Service and t h e  

Thus the  Santa Fe and Espa6ola area could expect t o  

! 
Since some o f  the  fu tu re  growth i n  employment should be from h i r i n g  residents o f  t he  region, no t ;  

/ It has been projected t h a t  t he  

I 
I 

These 

. .  
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TABLE 4.3.3-3 

DISTRIUTION IN NORTHERN NEW MEXICO OF PROJECTED POPULATION GROWTH DUE TO LOS ALMS 

SUO 'Arrlba 

Santa Fe 

Tuos 

Bernallllo 

Saudoval 

Hora 

Total 

1982 

880 

- 
730 

40 

30 

20 

0 

1,700 

* 
- 

2000 

1,760 2,590 

1,460 2,150 

80 120 

60 90 

40 60 

10 

3,400 5,020 

- 1992 - 

- 0 - 

. .  
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The high percentage o f  federal ly owned lands i n  northern N e w  Mexico was discussed i n  Section 3.2.1. 
The pol icy  o f  re ta in ing land i n  federal ownership, such as the LASL reservation, has 'an impact on regional 
land use. Large scale changes i n  land ownership o r  use can not be anticipated. Federal emphasis i s  on 
improved management o f  land. Conf l ic ts  ar ise from land adjacent t o  g r w i n g  communities, isolated t r a c t s  
o f  federal land which are surrounded by pr ivate ly  owned lands and isolated t rac ts  o f  pr ivate ly  owned 
lands which are surrounded by federal lands. Expanding communities such as Los Alamos place demands on 
federal lands. Although federal land management agencies have provisions f o r  the sale and leasing o f  
t h e i r  lands, the general pol icy i s  retention. As municlpal i t ies and counties begin t o  ant ic ipate growth 
and the d i rect ion o f  expansion, an increasing number o f  request f o r  use o f  federal lands w i l l  result. 
I n  10s Alamos County the need f o r  res ident ia l  land causes continual pressure for  the release of federal 
lands, especial ly DOE and Forest Service property. Isolated t rac ts  o f  pr ivate ly  owned land w i th in  
federal property are under the j u r i s d i c t i o n  o f  county subdivision regulations. It i s  thus possible f o r  
t r a c t s  of  pr ivate land t o  be subdivided without regard f o r  the impact on,surroundfng federal lands. The 
development may be i n  strong c o n f l i c t  with the land use planning o f  the federal agencies. The present 
subdivision of  pr ivate lands i n  the Jemer Forest Reserve west o f  Los Almos i s  a typ ica l  example, since 
many LASL employees f i n d  the mountain subdlvision an excellent solut ion t o  t h e i r  housing problem. I n  
summary, the housing shortage i n  Lot Alamos creates pressure on federal lands that  can resul t  i n  increas- 
i ng  in teract lon by federal agencies and municipal and county governments i n  evaluatlng and supporting 
land use policies. 

Another land use Issue i n  northern New Mexico i s  the revenue from federal lands. Since federal 
lands are tax exempt, the counties lose potent ia l  property tax revenue. However, federal agencjes make 
payments t o  counties on the basis o f  lumber, o i l ,  gas, minerals, and recreational receipts. Recent 
federal l e g i s l a t i o n  has increased the amount o f  these payments. DOE'S assistance payments t o  Los Alamos 
County (see Section 4.3.5) are another f o m  o f  compensation f o r  loss o f  property tax revenue. 

As i n  Los' Alamos County, there i s  a shortage o f  housing throughout the northern New Mexico region. 
1970 Census data indicates a large number o f  houses lacking adequate plumbing f a c i l i t i e s  and a Substan- 
t i a l  percentage, 45%. o f  substandard housing. New housing and remodeling a c t i v i t y  i n  the region varies 
proport ional ly wi th  the amount o f  urbanization and the economic health o f  the county. Los Alamos, Santa 
Fe, and B e r n a l i l l o  Counties have had the most m o d e l i n g  and new construction while both a c t i v i t i e s  i n  
Mora County have been minimal. Taos County has experienced a large amount of  second-hane and recreation- 
oriented building. The average cost o f  construction i n  the state i s  r i s i n g  a t  the annual ra te  o f  9.35% 
or higher. I n  addi t fon t o  the increases i n  the cost o f  bu i ld ing material and labor, the p r i ce  o f  the 
land and the pr ice of  improvements i s  increasing, o f ten because o f  t e r r a i n  d i f f i c u l t i e s .  The cost o f  
rehab i l i t a t i on  has r i sen  even faster. New housing and rehab i l i t a t i on  are also l im i ted  by'the lack o f  
mortgage money and high i n te res t  rates. Many o f  these problems are national i n  scope although the 
economically depressed s tate o f  the region aggravates the sltuatjon. The construction o f  low- and 
moderate-priced homes has been negl ig ib le  i n  comparison t o  the needs. 

I n  some cases, the pr ices o f  land and housing may have been driven up by the increased demand 
created by Los Alamos workers who l i v e  outside the County. 

4-146 
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The s i tuat ion i s  complicated because o f  the l a n d - t i t l e  issue. Complicated land exchanges and 
confusing j u r i sd i c t i ons  have entangled clalms t< land and water rights. Without proper proof o f  
ownership, development capi ta l  Is unavailable and the economic developnent process stagnates. Thus 
there w i l l  be a continued shortage o f  land f o r  res ident la l  purposes. 

4.3.4 Ecology 
As mentioned e a r l i e r  i n  Sections 4.1.5 and 4.3.3, the Los Alamos area was used previously and 

pr imar i ly  f o r  agriculture, grazing and lumbering. Most ear ly  res ident ia l  developnent occurred i n  areas 
t h a t  had been cleared f o r  farming e a r l i e r  and thus was not i n  a natural state. As newer res ident ia l  
areas have been developed, previously uncleared areas were opened. This urbanization o f  previously 
agr icu l tura l  and undeveloped lands i s  a pr inc ipa l  secondary impact of the Laboratory's existence. The 
comments under Physical Impacts on Habitat and W i l d l i f e  i n  Section 4.1.5 are also appl lcable, to the 
secondary impacts o f  houslng construction on plant and animal comnunlties. Thus, the proposed 
res ident ia l  developments i n  the Northern and Western Perimeter t racts,  Deer Trap Mesa, Rendija Canyon, 
and Bayo Canyon would resu l t  I n  a loss o f  habitat, displacement o f  the w i l d l i f e  population and death 
o f  some animals. 
by people. The close proximity o f  humans w i l l  d r lve w i l d l i f e  species, especial ly the larger  animals, 
out o f  surrounding areas. The proposed development o f  Bay0 Canyon f o r  housing would represent an 
addi t ional  encroachment i n t o  habi ta t  current ly  used by an endangered species, the peregrine falcon, 
f o r  nesting and food gathering. The greatest danger i s  the increased l ike l ihood o f  predation or 
vandal ism by humans. 

secondary impact o f  the Laboratory's operation, cannot be predicted. The r e l a t i v e  isolat ion,  low human 
population density, and l o w  i ndus t r i a l  developnent o f  northern New Mexico has helped the region t o  
maintain f t s  high environnental quality. The natural resources o f  the area Include clean streams and 
1 akes, hlgh v i s i b i l i t y ,  undeveloped mountainous te r ra in ,  widespread forests, abundant game and fish, and 
s ign i f i can t  h i s to r i ca l  sites. 
well as a valuable natural resource, both s tate and federal agencies have given a great deal. of 
a t tent ion t o  the pr i tect ion.  and conservation o f  w i l d l i f e .  

are a t t rac t i ng  increasing numbers o f  people. 
the natural habitats. 
o f  the operation o f  USL and that  the contr ibut ion o f  LASL-related employees i s  only incremental. . 

any such material were t o  be found o f f  the LASL reservation. 

4.3.5 Economic 

and i t s  federal subsidy. 
the only county i n  New Mexico wi th  no bonded debt u n t i l  l a t e  1974. 

Clearing would benef i t  very few w l l d l i f e  species bkcause these areas would be occupled 

The ecological impact o f  res ident ia l  development i n  other areas of northern New Mexico, as a 

Since the game and f i s h  i n  the region are an important economlc . .  asset as 

. 
Because- o f  the high enviromental qua l i t y  o f  the region, recreat ion areas and urban growth centers 

Population pressures especially threaten the i n t e g r i t y  of 
It should be noted tha t  these development pressures are occurring independent 

The comments regarding the ecological e f fec t  o f  radionuclides i n  Section 4.1.5 would also apply if 

Los Almos has an economic pos l t ion unique i n  t h i s  locale, lpargely due t o  5ts technological base 
This economic Si tuat ion i s  perhaps most succinct ly demonstrated by i t s  being 

Unlike many other canmunities, t h i s  
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i s  not derived fra a la rge  assessed tax base; 17 other New Mexico counties have higher t o t a l  assessed 
valuat ions and 19 have higher per cap i ta  assessed valuations. 4-48 'Much o f  t h i s  i s  traceable t o  the  
input o f  federal support f o r  the c m u n i t y .  

and owned by the  AEC,-were donated t o  the  county pursuant t o  the  1962 " t ransfer"  leg is la t ion .  A t  t h a t  
t ime municipal f a c i l i t i e s  were valued a t  some $22 ml l l lon .  A f u r t h e r  cond i t lon  o f  the  t rans fe r  committed 
the  government t o  spending some $8.7 m i l l i o n  i n  municipal improvements and c m u n i t y  construction. Some 
of t he  f i na l  stages o f  t h i s  t ransfer w r e  completed i n  1977. 

t o  the Los Alamos County government and assistance payrnents t o  the  Lot A lmos School Board t o  o f f s e t  the 
near-absence o f  taxes tha t  would normally r e s u l t  f r a n  p r i va te  business and indus t ry  i n  an equivalent- 
s i ze  community. 
year ly,  and the  funds must be appropriated by Congress. The contractual arrangenent f o r  county 
government support i s  presently. being renegotiated. Other federal support i n  FY 75 included S270,OOO f o r  
f i r e  p ro tec t ion  and community-related a c t i v i t i e s  and $145,000 i n  construct ion undertaken toward completion 
o f  municipal improvements. 

About one-third o f  t he  Laboratory employees l i v e  out o f  the county, reducing somewhat the  quant i ty 
o f  services t h a t  Los Alamos County must provide. This means t h a t  Los Alamos County enjoys an e f f e c t i v e  
i n d u s t r i a l  tax w ind fa l l  f o r  t he  same reason t h a t  the  counties i n  which these commuters l i v e  su f fe r  fran 
the  bedroom-community f i s c a l  problem. On the  other hand, t h i s  populat ion d i s t r i b u t l o n  l i m i t s  the  

spendable income going t o  Los Alamos businesses, and contr ibutes t o  those i n  surrounding counties. 

H is to r i ca l l y ,  t h e  great bulk o f  t he  community f a c i l i t i e s ,  a l l  o f  which were o r i g i n a l l y  constructed 

As par t  o f  i t s  support o f  the Laboratory, the  federal government provides d i r e c t  economic support 

I n  FY 76 t h i s  d i r e c t  assistance to ta led  $4,564,000. The exact amount i s  negotlated 

Some i n d i r e c t  subsidies are provided fo r  residents o f  Los Alamos County by federal  support, f o r  
.example, t ransportat ion.  
Roads, are open t o  pub l i c  use and car ry  a l a rge  por t ion  o f  t h e  comut ing  t r a f f i c .  

t h i s ,  13,480,000 i n  s ta te  income tax payro l l  deductions d i r e c t l y  benef i ted New Mexico. The t o t a l  
expenditures f o r  cap i ta l  equi p e n t  in' 1976 were 114,949,000, and the t o t a l  expenditures f o r  construct ion 
were 539,563,000. Total operating costs f o r  LASL, DOE-LAAO, and Zia-LAC1 f o r  several years are summarized 
i n  Table 4.3.5-1. 

indus t r ies  i n  terms o f  the  number o f  employees. 
Alamos County accounts f o r  roughly 20% o f  the  t o t a l  employment i n  Northern New Mexico, excluding 
Sandoval and B e r n a l i l l o  Counties. 
commercial and i n d u s t r i a l  sectors through the secondary impacts o f  LASL's operations. Addi t ional ly,  
revenues are generated from taxes on gross receipts, gasoline, c igaret tes,  licenses, permits, motor 
vehicles, and property i n  Los A lmos County. 

funding i s  derived from outside the l oca l  area, drawlng income i n t o  the region. I n  view of the  gener 
a l l y  depressed economy o f  the  region, DOE's operations a t  Los Alamos are o f  major s ignl f icance t o  the 
economy o f  northern New Mexico. 

Some fede ra l l y  owned and Zia-maintained roads, notably East Jemez and P a j a r i t o  

The t o t a l  expenditures f o r  DOE, LASL, Zia,  LACI, and EGM; i n  1978 were about S515,000,000. O f  

The impact on the  region's economy from DOE's operations i n  Los Alamos can be canpared w i th  other 
D i rec t  employment by LASL, Z ia ,  DOE/LAAO, EGM;, and Los 

Addit ional jobs are estimated t o  be generated i n  the supporting 

I n  ef fect ,  DOE plays the  r o l e  o f  a maJor industry i n  northern New Mexico. I n  t h i s  sense LASL's 
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TABLE 4.3.5-1 

TOTAL EXPENDITURES FOR LOS ALAMOS OPERATIONS 
( i n thousands ) 

, 

FY 1970 FY 1975 FY 1976 FY 1977 

$1 66,932 $201 , 191 $247,700 ‘! Operating Costs $1 05,622 

Capital Equipment 19,047 . 19,490 14,949 42,600 

Construction 16,251 34 , 358 39 , 563 

*42,600 repAesents capital  equipment and construction expendi turees. 
. .  

.a . 
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If DOE'S operati'ons i n  the area were t o  be discontinued, 8650 jobs and $150 m i l l i o n  i n  income nould 
be l o s t  t o  the region d i rect ly .  The number o f  jobs  and Income l o s t  I nd i rec t l y  remains t o  be calculated. 
An additional loss o f  money i n  value added and tax revenue rnu ld resu l t  as w e l l  as a loss of school 
and univers i ty  funding. Property values I n  Los Alanos County would pliamnet, amounting t o  a potent la l  
loss o f  money. The number o f  welfare reclplents nould probably increase. Almost a l l  the residents of 

Los Alamos County, as w e l l  as s p e  residents o f  the rurroundlng region, would leave the state t o  f i n d  
jobs elsewhere. 
northern New Mexico, a1 ready an economically depressed area. 

jobs i n  1981, and an estimated additional 340 ind i rec t  jobs i n  supporting industr ies and local  10s 
Alamos County employment. The t o t a l  gain i n  income would be over $75 m l l l i o n  u l t h  a potent ia l  increase 
i n  the,value added. The tax revenues would increase, and schools and univers i ty  would receive additional 
funding. This would be a c lear economic benef i t  t o  northern New Mexico. This projected growth might 
necessltate para l le l  growth i n  various community servlces. 

\ 

I n  s m a r y ,  ceasing DOE operations a t  Los Alamos would have a devastating Impact on 

As shown i n  Table 2.1, the proposed growth i n  IASL's a c t i v i t i e s  could d i r e c t l y  r e s u l t  i n  927 new 

I 
I' 
I 

I' 
I 

4.3.6 Demography 

d i r e c t  proportion t o  the leve l  o f  LASL's research and developnent e f f o r t  (see Figure 4.3.6-1). 
I n  the ear ly  years o f  the Laboratory's h is tory  the population was regulated by LASL's personnel require- . 
ments. Housing assignnents were s t r i c t l y  controlled, and only those employed i n  Los Alamos and t h e i r  
immediate fami l ies could reside i n  the community. Even a f t e r  control was transferred t o  the county 
government and legal  res t r i c t i ons  on housing were removed, resldents would leave the community i f  they 
were no longer employed i n  the county. There were simply no other jobs available. 

A f te r  Los Alanos was opened, the commercial sectors expanded. Although t h i s  d id  not provide dobs 
f o r  the highly specialized technical t a len t  o f  Laboratory employees, S t  d i d  a f fect  the demography bf the 
county. The proportion o f  non-Laboratory employees i n  the County increased. Likewise, the percentage 
o f  the family incomes that  were d i r e c t l y  from the Laboratory's payrol l  decreased somewhat. I n  addijtion, 
Laboratory employees began t o  r e t i r e  and continue t o  reside i n  Los Alamos. The proportion o f  r e t i r e d  
people i n  Los Alamos County i s  continuing t o  grow (see Section 3.2.3). As a resu l t  of the h is tory  of 
Los Alamos, the  present population leve l  I s  completely the d i rec t  and secondary e f fec t  o f  LASL's operation. 

13,037 i n  1960, and 15,198 i n  1970. 
employed i n  business and service industr ies unrelated t o  the Laboratory operation, t h e i r  growth and 
economic success i s  v i r t u a l l y  locked t o  that  o f  the Laboratory population. Thus .it can be anticipated 
that  most fu ture population growth w l l l  be related d i r e c t l y  t o  Laboratory expansion, wi th  some rekul t ing 
from re t i rees  remaining i n  the communities and some fra increases in,businesses sewing the communities. 
No new industr ies o f  any s igni f icance are anticipated, and, i n  fact, the recent Comnunity '75 stuby 

recommends tha t  new industry should not be encouraged. 4-150 Thus, fu ture planning by the county t o  
handle population increases must be based la rge ly  on Laboratory plans, which are u l t imate ly  set  on a 

year-to-year basis by federal government decislons. 
be no base for the county's economy. 

As mentioned i n  previous sections (3.2.3 and 4.3.3), the population o f  Los Alunos has grown i n  
4-149 

4-144 , 
I 

I 

This population has grown from 904 i n  1940, before the Laboratory's developnent, t o  10,476 ii 1950, 
Even though a substantial number o f  people l i v i n g  i n  the county are 

i 

If DOE'S operations were discontinued, there would 
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4.3.3, population levels o f  21,000 an be expected i n  1982, r l s i n g  t o  
26,000 i n  1992 and possibly 31,000 by 2000. The commercial sector should expand, wi th  an increase i n  
the r a t i o  o f  commercial sector workers t o  Laboratory employees. This should improve the job outlook for  
the two chronical ly unemployed groups, women and young adults. The l o w  unemployment rates typ ica l  of 
t he  county's h i s to ry  should continue. The other demographic factors tha t  are unusual i n  Los A l k o s  can 
be expected t o  continue, such as the high family income, the high proportion o f  college graduates, and 
the high median age. 
married couples continue t o  decrease, fo l lowing the national trend. I n  view o f  the shortage of res i -  
dent ia l  land, the population density should continue t o  increase. The crlme index can be expected t o  
remain below the national average. 

The high cost o f  housing could cause a greater percentage o f  workers t o  l i v e  outside the county. 
However, a recent study indicates t h a t  the cost o f  commuting from outside the county offsets the difference 
i n  housing costs. 4-151 Transportation costs could wel l  r i s e  a t  a faster  ra te  than housing costs. 
Therefore, i t  i s  extremely d i f f i c u l t  t o  project  population increases i n  northern New Mexico resul t ing 
from LASL's operations. 
workers i n  the region. 
Mexico region. 4-48 and 4-152 The percentage o f  Laboratory-related employees l i v i n g  i n  any one community 
outside the county i s  r e l a t i v e l y  m a l l .  

Because o f  i t s  h i s to r i ca l  i so la t i on  and regional ly atypical sociological makeup, Los Alamos has had 
less impact on the surrounding communities than would be expected i n  more interdependent community 
associations. 4-153 The main sociologjcal impact o f  Los Alamos has been, and can be expected t o  be, 
econanic. The employment opportunities a t  Los Alamos may have had a s l i g h t  slowing ef fect  on the out-, 
migrat ion pattern o f  many counties i n  the surrounding region (see Table 3.2.3-3). It should be noted 
that  especi a1 l y  since the recent impetus toward equal opportunity employment , LASL i s 1 ncreasingly 
having an econanic, educational , and technological impact i n  these areas through minor i ty employment 
drawn la rge ly  fran the l o c a l l y  avaflable employable minor i ty workforce o f  46% i n  a 40-55 km (25-35 m i )  
radius; LASL, Z i a  and LACI, EGBG, and DOE minor i ry employment showed 211L,"60%, 222, and 45%, respec- 
t i v e l y ,  i n  ear ly  FY 75. 
employable female workforce l o c a l l y  available, the Laboratory i s  addi t ional ly  making a vigorous e f fo r t  
t o  provide employment opportunities f o r  women. Table 4.3.6-2 re f l ec ts  the January 1979 employment 
f igures i n  various j o b  categories f o r  LASL. 

the avai lab i l  i t y  o f  outstanding educational f a c i l i t i e s  and teachers, the Laboratory has loca l  course 
offersings from the Universi ty o f  New Mexico that  provide college advancement f o r  many Laboratory 
employees. The high value placed on education w i th in  the community and the vocational advantages o f  
advanced t ra in ing  i n  terms o f  Laboratory employment have motivated many t o  extend t h e i r  education. 
There has been, f o r  example, an unexpectedly high leve l  o f  par t ic ipat ion i n  the Northern New Mexico 
Community College f ran nearby Indian and Spanish-American residents, and many Los Alamos youths 
decided t o  get t h e i r  i n i t i a l  college experience here instead o f  immediately going o f f  t o  more d is tant  . 
inst i tu t ions.  

The average family s ize w i l l  probably continue t o  drop, and the percentage o f  

Nevertheless, fab le 4.3.3-3 presents the estimated d i s t r i b u t i o n  o f  Los Alamos 
Table 4.3.6-1 shows the h i s to r i c  and projected populations of the northern New 

I n  response t o  a chronic canmunity need f o r  more e f f i c i e n t  use o f  the some 37% 

LASL has had a s ign i f icant  influence i n  promoting educational advancement i n  the area. Because o f  
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TABLE 4.3.6-1 

. POPULATION, HISTORIC AND PROJECTED, FOR LOS ALMOS AND SURROUNDING COUNTIES 
I N  NEW MEXICO 

‘[i I 

2000 1980 
BBU’ amb 

20,200 - 14,300 

27,000 - 20,800 

E d  -amb . I 

26,000 - 18,500 . .  
31,500 - 29,700 

1970 - 1960 - 
Sandwal County 14,201 17,492 

Rlo A r r l b a  County 
Espaiiola 

24,193 25,170 
1,976 4,528 

Taos County 15,934 17,516 

Taos 2,475 3 , 505 

19,300 - 19,500 23,000 - 26,000 

.! cl 
n 

70,700 - 118,700 

425,800 - 632,300 

Santa Fe County 
Sante Pe 

44,970 55 , 756 
33,394 41 , 167 

59,200 - 65,100 

Bernal i l lo  County , 262,199 315 , 774 
Albuquerque 201 , 189 243 , 751 

Los Alamos County 13,037 15 , 198 
Los Alamos 12 , 584 11,310 

White Rock - 3 , 861 

353,500 - 424,300 

20,000 - 37,100 
. . Li 

16,800 - 27,300 

‘4 
4-150 

a)BBR - mid-1972 estimates made by Bureau of Bueir?ess Research, UNU. 

b)OBERS - estimates published I n  1972 by j o i n t  team of U. S. Depte. of Comrmerce and Agriculture. 
4-48 
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TABLE 4.3.6-2 

LOS AUMOS SCIENTIFIC UBORATORY EEO STATISTICS FOR JANUARY 1979 

F E M A L E S  
MAL OTHER BLACK HISPANIC ASIAN AMER. TOTAL - 

1 
42 
55 

544 

1 

7 
45 

162 
441 
694 
965 

17 
377 
31 1 
153 
63 

5 
189 
297 
384 

1262 

20 
41 
23 

309 

2 
51 
52 

651 3 
- 
- - 

1 
44 

99 

85 
1 
2 

232 
- 
- - 

BLACK HISPANIC ASIAN --- 
MER. 
INDIAN - 

2 

3 
1 
3 

3 
2 
2 
1 

1 
10 
11 
13 

2 
3 
2 
4 

INDIAN - - 

1 
18 
48 

526 

1 
11 
88 

31 2 
622 
91 3 

10 
5 
4 

15 

26 
66 

142 
887 

8 
17 

7 
239 

- 

9 
1 
5 

6 
28 
47 
79 
32 
13 

17 
306 
264 
113 
27 

1 
a9 

112 
93 
72 

2 
5 
3 
1 

---- 
EXECUTIVE 
ADHINISTRATIVE 
rtRNAGERIAL 

BELOW J 7.5110 
7.500 - 9.999 

10.000 - 12.999 
13.000 - 15.999 
16,000 - 18.999 
19.000 - 24.999 - 
25.000 - 29.999 
30.000 AN0 ABOVE 
PROFESSIONAL 

1 
33 
54 

539 

1 

1 
17 

115 
362 
662 
952 

71 
47 
40 
36 

4 
100 
185 
291 

1190 

18 
% 
20 

308 

2 7 
1 
5 

5 
24 
41 
71 
30 
10 

5 
137 
151 
86 
20 

15 
6 
7 

4 
20 
40 
25 
12 

57 
40 
34 
20 

4 
72 

106 
136 
287 

2 

1 

1 
7 
2 

10 
22 

1 

3 

BELOU f 7.500 
7.500 - 9.999 

10.000 - 12.999 
13.000 - 15.999 
16.000 - 18.999 

1 
1 2 
1 4 
1 6 
1 
1 1 

. - . - -. . - . - - - 
19.000 - 24.999 
25.000 - 29.999 
30.000 AN0 ABOVE 
SECRETARIAL/ 
CLERICAL 
BELOU f 5.000 
5.000 - 7.499 
7.500 - 9.999 

10.000 - 12.999 
13.000 - 15.999 
16.000 AND ABOVE 
TECHNICAL 
PARAPROFESSIONAL 
BELOW S 5.000 

5,090 - 7.499 
7.503 - 9,999 

10,000 - 12.999 
13.000 - 15.999 
16,000 AN0 ABOVE 
SKILLED CRAF6 
BELOW f 5.000 
5.000 - 7.499 
7.500 - 9,999 

10,000 - 12.999 
13,000 - 15.999 
16.003 AND ABOVE 
SERVICE 
MAINTENANCE 
BELOW I 3.000 

3.000 - 4.999 
5.000 - 7.499 
7.500 - 9,999 

10,000 AN0 ABOVE 
GRAND TOTALS 

PART T I X  
1. EXEC/ADMIN/ 

2. PROFESSIONAL 
MANAGER I AL 

1 

12 
155 
107 
27 

7 

1 
3 

13 
3 

1 
46 1 41 
81 28 
64 26 
55 15 

1 
1 
2 
2 

2 
1 

2 
4 

1 

8 
16 
11 
65 

1 
3 

2 
21 

2 
30 

2 
5164 3985 20 1045 49 65 

49 16 J I  

l !  1 9 ? 21 
3 I & 

1349 854 7 450 12 26 

_. “. 

1 1 
41 39 

98 79 19 

1 1 
41 39 2 

98 79 19 

2 3 3 
3. SECRETARIAL/ 

CLERICAL 
4. TECH/ 

PARAPROFE SS 

1 1 

19 15 3 1 
5. SKILLED CRAF 
6. SERVICE/f(AIK 1 1 

GRAND TOTAL 24 20 . 3  1 208 180 26 2 
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I t s  Un ivers i ty  of Ca l i fo rn ia  a f f i 1 ia t i on .pemi t s  t h e  Laboratory t o  o f f e r  resident t u i t i o n  rates a t  

any'Universi ty of Ca l i fo rn ia  campus t o  members o f  the  immediate family o f  any LASL employee. The 
Laboratory a d d i t i o n a l l y  supports a number o f  academic exchange and other programs benef i t ing  i t s  em'ployees: 
an Advanced Study Program t h a t  encourages graduate studies by LASL reimbursement f o r  h a l f  t u i t i o n ,  a 
stipend, and pe r iphe ra l l y  accrued educational expenses; a Graduate Thesis Program t o  encourage on-the- 
j o b  completion o f  theses f o r  those who have essen t ia l l y  completed a l l  other requirements f o r  t he  degree 
sought; on -s i t e  t r a i n i n g  programs inc lud ing  a Machinist Apprenticeship Program and various short-duration 
i n te rna l  t r a i n i n g  courses; and a Professional Renewal Leave Program f o r  management and senior s t a f f  
members t h a t  may q u a l i f y  f o r  leave up t o  s i x  months nf th continued salary and benefi ts. 

The Laboratory a lso  has several programs t h a t  pranote s c i e n t i f i c  technological advancement on a 
broader scope. These inc lude the Academic Cooperation Program, i n  which students from various col leges 
and u n i v e r s i t i e s  are given short-term assignnent t o  Laboratory projects;  a Professional Research and 

Teaching Leave Program; a Summer Graduate Study Program; and a Postdoctoral Research Program. The J. 
Robert Oppenheimer Research Fellowships, establ ished I n  honor o f  t he  f i r s t  D i rec to r  o f  the  Laboratory, 

are awarded t o  a select  number o f  recent rec ip ien ts  o f  doctoral  degrees who show pranise of becoming 
outstanding leaders i n  s c i e n t i f i c  research. 

s c i e n t i s t s  i n  Guest Sc ien t is t ,  V i s i t i n g  S t a f f  Member, and V i s i t i n g  Sc ien t is t  programs. Attendance a t  

s c i e n t i f i c  and technical  meetings and presentation o f  papers are s t rong ly  supported, and there  i s  a 
regu la r  schedule o f  co l loqu ia  and seminars t h a t  i s  heavi ly attended by s t a f f  personnel. 

cooperative atmosphere tha t  exists.  
i n  fac t ,  make up the  ma jo r i t y  o f  the  elected counci l  and volunteer task forces. A recent example i s  t he  
Community '75 Task Force, a voluntary e f f o r t  by several dozen community people t o  def ine current and 
f u t u r e  problems and t o  suggest f u t u r e  d i rec t i ons  t o  the  County Council. 4-150 Many members o f  the task 

fo rce  were LASL/Zi a/DOE employees norking dur ing t h e i r  off-hours. 

an u n o f f i c i a l  dialogue w i th  the  community, t o  i t s  own eventual benef i t .  
a negative aspect t o  t h i s  s i tua t ion ,  i n  the sense t h a t  Los Alamos i s  a "one industry town," and may be 
ove r l y  inf luenced by the  Laboratory i n - t h e  opinion of some. 

. 

An extensive ongoing technology exchange i s  s t rong ly  encouraged by co l labora t ion  with other . 

F ina l l y ,  one aspect o f  t he  Laboratory-Community re la t i onsh ip  t h a t  i s  o f  great importance i s  the  
Laboratory employees take an ac t i ve  r o l e  i n  community af fa i rs,  and 

The community bene f i t s  by having access t o  LASL expert ise, and the  Laboratory i n  t u r n  takes pa r t  i n  
There 4s. however, something Of 

4.3.7 I n s t i t u t i o n a l  

t i t l e  was t rans fer red  i n  1966, the re  were one highschool, tno j u n i o r  highschools, and ten  elementary 

schools. Since the t rans fe r  t o  the School Board, no major improvements o r  bond issues f o r  expansion 
have been required. The t o t a l  assistance payments (1967 through 1976) amounted t o  $18,503,319.- The LOS.  
Alamos Schools Administrat ion have closed two schools and an t ic ipa te  the  c los ing  o f  another because o f  
dec l i n ing  enrollment. Canyon Elementary was closed i n  the sunmer o f  1971 and i s  now rented t o  EGSG, a 
DOE support contractor. 
Elementary may c lose  i n  1978, i f  school enrollment continues t o  decl ine i n  t h a t  neighborhood. 

A l l  the schools i n  Los Alamos County were o r i g i n a l l y  b u i l t  f o r  the  community by the  AEC. When 

Pa ja r i t o  Elementary closed i n  the  s m e r  o f  1973 and i s  rented t o  LASL. Aspen 
The 
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schor.; have undeveloped land areas avai lable f o r  potent ia l  schoc. sites. White Rock has a 0.61 km2 
(126 acres) elementary school s i t e  and a 0.10 km (25 acres) j un io r  high site. There I s  a 0.24 km 
(60 acres) high school s i t e  avai lable i n  Los Alamos townsite next t o  Cumbres Junior High School. 

Other schools i n  the northern New Mexico region receive federal assistance money. Some o f  these 
funds are allocated on the basis o f  the nunber o f  DOE-related employees bho have chi ldren i n  the school. 

As discussed i n  previous sections (3.2.1, 3.2.4, and 4.3.3), the large percentage o f  federal ly-  
owned lands i n  the region af fects  the i ns t i t u t i ona l  structure. Since congressional l eg i s la t i on  regulates 
the administration o f  federal property, increasing in teract ion between federal agencies and local  govern- 
ing groups can be expected. Population growth a t  Lot Alamos w i l l  only be a port ion o f  the pressure on 
the i ns t i t u t i ona l  structure o f  the region. 

The mafn i ns t i t u t i ona l  impacts o f  fu ture grorrth and developnent I n  northern New Mexico d l 1  focus on 
water a l locat ion and land use. The increased water requirements f o r  urban use hopefully w i l l  be met by 
the San Juan-Chama Project (see Sections 3.1.2 and 3;3.1) and by the retirement o f  i r r i ga ted  agriculture. 

Land-use issues related t o  any projected population resul t ing from LASL's operation w i l l  concentrate 
on resident la1 developnent. Pressures f o r  subdivision developnent and right-of-way acquis i t ion on 
Indian lands w i l l  continue. The Indian t r i b e s  are protect ive o f  t h e i r  sovereignty and oppose res t ra in t s  
on t h e i r  land use o r  water. Recent court  decisions have restated the sovereignty o f  Indian t r i b e s  t o  
regulate adminfstration of t h e i r  lands, I n  several instances, leases t o  t rac ts  o f  Indian land have been 
acquired by developers f o r  subdivision. Likewise, res ident ia l  developnents o f  i s1  ands o f  pr ivate 
property i n  Forest Service lands may resu l t  i n  j u r i sd i c t i ona l  problems. 

i n  urbanizing areas, and may be slowing the ra te  o f  developnent i n  rura l  areas. However, ranches of 
several thousand acres are being subdivided by developers. 
author i ty  and overlapping j u r i sd i c t i ons  w i l l  fur ther  impede the development o f  comprehensive growth 
management pol icy i n  the northern New Mexico region. 

Housing and Urban Development. 
Albuquerque, Espaliola, the c i t y  o f  Santa Fe, the County o f  Santa Fe, Taos, and, of course, Los A l a o s  
County. A l l  of  the Indian pueblos have also completed comprehensive plans. The Fanners Home Administra- 
t i o n  has draf ted water and sewer studies f o r  many o f  the smaller communities I n  the region. The State 
Engineers Of f ice and the New Mexico Department of Developnent have each prepared County ahd Community 
P r o f i l e  Serles f o r  each county I n  the region that are valuable economfc and water resource planning 
tools. 
t i e s  tha t  have developed Section 201 Wastewater F a c i l i t y  Plans under the US Enviromental Protection 
Agency and the New Mexico Environmental Improvement Agency.. 

wi th  Rio Arriba, Taos, Mora, and Santa Fe Counties. This organization I s  also.known as the Northern 
Area P1 anning Organization and performs various regional planning an4 coordination efforts. Sandoval 
and Berna l i l l o  County are members o f  a para l le l  organization, the Middle Rio Grande Council o f  
Governments. The State Engineer's Of f ice also i s  act ive i n  regional planning. 

2 2 

Land- t i t le  disputes have sometimes prevented the aggradation o f  t rac ts  o f  land of developable size 

I n  addi t ion t o  the above problems, lack o f  

I 

Several communities have f in ished "701" comprehensive land use plans through the US Department o f  
I n  view of the population projections, the most pertinent of these are 

Los Alamos County, the City o f  Santa Fe, Espanaa, Taos, and Albuquerque are among the communi- 

Los Alamos County i s  a member o f  the North Central New Mexico Economic Development D i s t r i c t ,  along 
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Los Alamos and Santa Fe Counties are members o f  the Santa Fe-Pojoaque Natural Resource Conservation 
D i s t r i c t .  The en t i re  northern New Mexico region I s  a So11 Conservation Service Administrative Area, and 
also par t  o f  the Four Corners Economic Development Region. 

- 

4.3.8 Community Services 

ear ly  years a t  Los Alaos, the.loca1 system was developed by the government. The government sold i t s  
i n te res t  t o  the Mountain States Telephone and Telegraph Company i n  1967 f o r  $950,294. Since then, 
Mountain Be l l  has invested approximately $6 m i l l i o n  i n  a new si te,  buildings, and an electronic switching 
system. Changes i n  the County's population w l l l  be re f lected by changes i n  the telephone system, but 
should not have any adverse effects. No c r i t i c a l  problems are expected t o  resu l t  fran continued growth, 
l a rge l y  because caMc i t i es  are w e l l  above current needs and w f l l  p e e i t  ample time t o  plan f o r  fu ture 
needs i f  maximun growth trends materialize. 

County so l i d  waste management i s  based on a sanitary land fi l l operated i n  confonnance wi th  federal ' 

and state standards. The present l a n d f i l l  s i t e  I s  expected t o  be adequate f o r  roughly 20 years, depending 
on the exact rates o f  growth experienced i n  the County. 

Capacity expansion and extension o f  the road networks t o  accommodate growth w i l l  probably involve 
greater expense than the u t i l i t i e s .  Because o f  the constraints o f  topography, some key ar ter ies generally 
serve as sole access t o  sizeable sections o f  the community, since al ternate routes are frequently much 
longer. As new areas are developed it may be necessary t o  provide new cross-canyon l inks.  And, as 
noted ea r l i e r  i n  Section 3.2.6, publ ic t r a n s i t  may become a necessity t o  avoid the cwsh  o f  t r a f f i c  a t  
the s t a r t  and f i n i s h  o f  the business day. Al ternat ively,  staggered work hours may a l l ev ia te  peak hour 
t r a f f i c  problems. 

network as well. They w i l l  be commuting d a i l y  t o  the Laboratory, mostly following State Road 4 t o  
e i t he r  the Alternate Route o f  State Road 4, the East Jemez Road, o r  Pajar i to  Road (see Figure 3.2.6-2). 
The most serious consequence o f  t h i s  commuter load w i l l  be on State Road 4 f r a n  Pojoaque t o  East Jemez 
Road and on the in tersect ion o f  Diamond Drive wi th  Jemez Road. Plans t o  widen State Road 4 from Pojoaque 
t o  the Otowi Bridge are i n d e f i n i t e l y  delayed because o f  problems acquiring the right-of-way. State Road 
4 i s  presently being widened frm Totavi t o  the Bandelier Junction. East Jemez Road, Pajar i to  Road, and 
the in tersect ion o f  Jemez Road wi th  Diamond Drive are the responsib i l i ty  of DOE. East Jemez Road 
should be qui te adequate t o  handle additional t r a f f i c ,  and DOE I s  making some improvements on the 
Diamond Drive intersectfon. 
because o f  the terrain. 

The or ig ina l  community canmunicatfon system started as one telephone on a rura l  l ine.  During the 

Los Alamos workers tha t  reside outside the County w i l l  have an impact on the County's t ransportat ion 

Improvements on the al ternate route o f  State Route 4 may not be feasible 

The Los Alamos Pol ice Department w i l l  need incremental increases i n  personnel i n  response t o  
population growth. The County has j u s t  canpleted construction o f  a new Police Department building, and, 
therefore; adequate f a c i l i t i e s  w i l l  not be a problem. 

region. 
leve l  o f  medical care. The growing.nunber o f  r e t i r e d  people i n  Los Alamos indicates tha t  a need for 
day-care f a c i l i t i e s  i s  developing. 

The medical resources i n  Los Alanos are o f  a high qual i ty,  atypical o f  the northern New Mexico 
An increase i n  population would l i k e l y  resu l t  i n  more specialists, thus fur ther  Increasing the ' 
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If population growth results i n  additional .canmercial recreational fac i l i t i es ,  such as movie 
.theatefs, bowling alleys, or miniature golf courses, the entertainnent and employment opportunities for 
teenagers mu1 d improve. 

only small additions t o  each camnunity. Therefore, only small proportions of  Increased resource use, 
residual generation, transportation loads, or other factors wlll be attr ibutable t o  any increase i n  
LASL' s employment 1 eve1 s. 

The projections fo r  possible population increases In the northern New Mexico area would result  i n  

I 
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I 14 
! 
j 15 

27 

AREA LOCATION 74 
1 DATE I TOTAL M3 d/ms I d/m/M3 
I I 

REMARKS 



b 

4A-100 AIR BORNE CONTAMINATION TESTS 



4A-100 AIR BORNE CONTAMINATION TESTS 

1 DATE I TEST TOTAL M3 d/ms d/m/MS REMARKS 

1 1  

2 
1 3  
I 

5 
1 8  

I 9  

12 

I / 15 

18 

28 

AREA LOCATION 



4A-100 AIR BORNE CONTAMINATION TESTS 

tc 
AREA LOCATION c 

r r  

I TEST I DATE I TOTAL M3 I d/ms I d/m/M3 

1 7 1  

9 

10 

I 11 I 
I 12 

1 13 

14 

17 

18 

I 19 I 
c 20 

I '  1 1 1 

21 

22 

J I  
I 24 I 

25 

26 

1 1 1 1 I 28 

Y 
REMARKS 



Y 

6 

7 

8 

9 

10 

11 

I 12 

13 

14 

15 

! 16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

~ _ _ _ _ _ _ ~  ~~~ ~ 



4A-100 AIR BORNE CONTAMINATION TESTS 

TEST DATE 
I 

AREA LOCATION 

i 

TOTAL M3 d/ms d/m/M3 REMARKS 

1 I J  7 

3 Ll'f 7 
2 &/p /$/ cWc3 7 

4 2/'3 7 
5 / 7x4 a 
6 

7 

8 

9 

10 

11 

12 

13 

'14 

15 

16 

17 

18 

19 

20 

21 

22 

' U a0 6 
30 0 

- a  

26 

27 

28 

23 

24 

25 - 



4A-100 AIR BORNE CONTAMINATION TESTS 

AREA 

7 

8 

9 

10 

11 

12 

13 

14 

15 

17 

18 

19 

20 

21 

22 

23 

24  

25 

26 

27 

28 

I 

I 



4A-100 AIR BORNE CONTAMINATION TESTS 

AREA 

REMARKS 



25 

26 

27 

28 

- 



i ,  

4A-100 AIR BORNE CONTAMINATION TESTS 

AREA LOCATION 

27 

12 8 



4A-100 AIR BORNE CONTAMINATION TESTS 

/a - AREA LOCATION 

25 

26 

27 

28 . 



4A-100 AIR BORNE CONTAMINATION TESTS 

AREA 

TEST DATE TOTAL M3 d/ms 

22 

I 16 I I 

I 

I I 

23 

24 

25 

26 

27 

- 

I 19 I I -  I 
20 

21  

.^ - 28 . 



4A-100 AIR BORNE CONTAMINATION TESTS 



4A-100 AIR BORNE CONTAMINATION TESTS 

V 

TEST DATE TOTAL M3 d/ms d/m/M3 REMARK# 



0 

4A-100 AIR BORNE CONTAMMATION TESTS 



4A-100 AIR BORNE CONTAMINATION TESTS 

I TEST I DATE I TOTAL M3 I d/ms I d/m/MS REMARKS 



4A-100 AIR BORNE CONTAMINATION TESTS 



4A-100 AIR BORNE CONTAMMATION TESTS 



4A-100 AIR BORNE CONTAMINATION TESTS 

AREA 



4A-100 AIR BORNE CONTAMINATION TESTS - 



I 



4A-100 AIR BORNE CONTAMINATION TESTS 

26 

27 

28 
i 



4A-100 

I 

i' 

AIR BORNE ONTAMINATION TESTS 9 
1 ' 

AREA LOCATION .?d 
I TEST - I DATE TOTAL M3 1 d/ms 1 d/m/MS 

e- -- 20 4-9 
21  

22 

23 

I 24 I I I I 
1 25 

26 

27 

I 28 I 

/ 

REMARK$ / 



AIR BORNE CONTAMINATION TESTS 

AREA 

n I TEST I DATE I TOTAL M3 I d/ms I d/m/M3 

I .  I I 

19 I 
I . 2 0 . '  I I I I 
I 21 I 
I ' 2 2  I I 

I 27 I I I I 
I 28. I 

REMAI$& 



AIR BORNE CONTAMINATION TESTS 

TEST 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

AREA 

DATE TOTAL M3 d/ms d/m/Ms REMARKS 

Y 1 . 1 1 



4A-100 . AIR BORNE CONTAMINATION TESTS 

AREA LOCATION 7 

I I I 

19 _r. 

20 

I 21 

I 22 I 
23 

24 

25 - 
26 

27 

28 

REMARKS v 



4A-100 AIR BORNE CONTAMINATION TESTS 

AREA 



4A-100 AIR BORNE CONTAMINATION TESTS 
i 

AREA LOCATION 

TEST DATE TOTAL M3 d/m3 d/m/M3 REMARKS 

22 

23 

24 
I I I 1 1 

25 

26 

27 

L 28 



4A-100 AIR BORNE CONTAMINATION TESTS 



4A-100 AIR BORNE CONTAMINATION TESTS 

I TEST 

I ' 2  

1 9  

I 13 

I 14 
I 
j 15 

16 

17 

I 22 

I 27 

AREA LOCATION 

DATE I TOTAL M3 d/ms d/m/M3 



4A-100 AIR BORNE CONTAMINATION TESTS 

24 

25 

26 

27 

28 

- 



4A-100 AIR- BORNE CONTAMINATION TESTS 

24 

25‘ - 
26 

27 

28 

AREA LOCATION 

TEST DATE TOTAL M3 d/m3 d/m/MS 

22 6 31.3 1.3 0 
I ! I 1 

23 



14 // a s  0 - 
/ a /  

1 15 

’ 16 

17 

18 

/ I f2 z /o 2- 65 i 5 / 0  /do 
#/& 1 -. 
ivas //I z 4 0  

Y/)!&V L O 3  
19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

- 

- 

35y 5 0  (G) 
W 

/ 7 & ? ?  7/37 @? 

\ 



4A-100 AIR BORNE CONTAMINATION TESTS 

AREA 

TEST DATE TOTAL M3 

I I ! -  

I '20 

I 27 

I 28. 



4A-100 AIR BORNE CONTAMINATION TESTS 

24 

25 - 

AREA 

I .  4 

1 7  

I lo 
I 

. !  15 

! 16 

I I 

P 

/ o .  I 0 I 

I 

I I 



1 4A-100 AIR BORNE CONTAMINATION TESTS 



4A-100 AIR BORNE CONTAMINATION TESTS 



4A-100 

0 '  

AIR BORNE CONTAMINATION TESTS 

AREA 



I 

4A-100 

I 

~ 

t 

AIR BORNE CONTAMINATION TESTS 

TEST DATE TOTAL M3 d/m3 d/m/M3 REMARKS 

1 /$- %/q 1'3 7 
2 U/f! r7hg / ,3 7 
3 '5.jP- yga 313 7 4- 0 
4 fgS -%7 213 7 6.0 0 

- 

5 

6 

7 

a 
9 

10 

11 

12 

13 

- l4 
15 

' 
I 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

- 

-___ 



4A-100 AIR BORNE CONTAMINATION TESTS 

TEST DATE TOTAL Ms d/ms d/m/MS REMARKS 

1 ’%-y$$ / 3  7 -1 d 
2 ‘%w% / A  7 
3 ‘p9-d q3 3 a . 3  7 15- 0 

%&A7 2q?I 7 / y o  0 
5 Y54 3 I 7 5/ 
6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

- 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

- 



4A-100 AIR BORNE CONTAMINATION TESTS 

AREA 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 



AIR BORNE CONTAMINATION TESTS 

I 

TEST DATE TOTAL M3 d/ms d/m/M3 REMARKS 

1 V4h3 3/37 i - 

2 I$$ - V& L 4  7 5- 
3 'VJ*., J/ 1 

4 /&-& a 3 7  10 !5- 0 
5 14 d- rn 

- 3 7  I O  
I /  

6 

7 

8 

9 > 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

- 

~ ~~ 

- 

AREA 



4A-100 AIR BORNE CONTAMINATION TESTS 

r 

TEST DATE TOTAL M3 d/ms d/m/Ms REMARKS 

1 / 3  7 0 
- 

2 313 7 4 5  0 
3 fyfi &3 7 10 0 
4 %>-%7 r 2 / 3  7 . 0 
5 r 1  8 5 4  7 0 
6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

1 

- 

< 

- 

AREA LOCATION 7 



4A-100 

23 

24 

25 

26 

27 

28 

- 

AIR BORNE CONTAIb’hNATION TESTS 





4A-100 

I 

AIR BORNE CONTAMINATION TESTS 

- AREA LOCATION 

I TEST 

I 1  

t+ 
I, 4 

.I - 5  

I 
I ' 11 

12 

i 
I 15 

1 16 

I 19 

I 23 

DATE I TOTAL M3 I d/ms I d/m/MS I REMARKS 



4A-100 AIR BORNE CONTAMINATION TESTS 

AREA LOCATION - 
? 

I TEST I DATE TOTAL M3 . I d/ms 

I I / I 

18 I d -  1 495 
19 

I 21 I 
I. 22 I ‘ I  
I 23 I 
I 24 I 

I I 

I I 
I 28 I 

REMARKS 

0 



AIR BORNE CONTAMINATION TESTS 

C 
AREA 

/ -  

I DATE I TOTAL M3 



4A-100 AIR BORNE CONTAMINATION TESTS 



4A-100 AIR BORNE CONTAMINATION TESTS 



4A-100 AIR BORNE CONTAMINATION TESTS 

I I I I 
TEST DATE I TOTAL M3 I 

19 I I 

d/ms I d/m/MS 1 RE MARKS 



4A-100 AIR BORNE CONTAMINATION TESTS 

ItcG 
TEST DATE TOTAL M3 

20 Z.962 
I 21 I 
I 22 I I 
I 2 3 '  I 

I 27 I 

d/ms d/m/M3 REMARKS 

I I 

I I 

I I 
W .  



4A-100 AIR BORNE CONTAMINATION TESTS 

I TEST 

I 1  

1 5  

1 8  

1 9  

23 

24  

I 27 
I----- = 



4A-100 AIR BORNE CONTAMINATION TESTS 

AREA LOCATION 2-b 
I I TEST I DATE I TOTAL M3 1 d/ms I d/m/MS 

I I 

I I 23 I .  I I I 

I I 3 05- I I 5-30 I /  27 

I 1 2 8 1  

I 1 I I I I 



4A-100 AIR BORNE CONTAMINATION TESTS 

ARE 



I 4A-100 AIR BORNE CONTAMINATION TESTS 

AREA 



4A-100 AIR BORNE CONTAMINATION TESTS 

1 3  

;t t 
12 

I 17 

I 23 

f 
27 

28 

AREA LOCATION J 

DATE TOTAL M3 d/ms d/m/MS ’ REMARKS 
YL V 

%7- h- 0 
’X. ‘L/+,j 

I I I I 



4A-100 AIR BORNE CONTAMINATION TESTS 

AREA 

- 12 I I I I I 

v 
23 

I 28 I I 

79s I 



4A-100 AIR BORNE CONTAMINATION TESTS 

AREA LOCA? 

TEST ~~ I DATE I TOTAL M3 I d/ms 

I '  I 

4 0  r 22 

23 
V 

ION -4 

d/m/MS REMARKS 

0 
I 

I 
6 

R 

I 

n 

- O O  a 



4A-100 AIR BORNE CONTAMINATION TESTS 

AREA 



4A-100 AIR BORNE CONTAMINATION TESTS 

AREA LOCATION 

- 
TEST DATE TOTAL M3 d/ms ’ d/m/M3 REMARKS 



4A-100 , AIR BORNE CONTAMINATION TESTS 

AREA LOCATION 

d/m/MS REMARKS 

A 

3 



4A-100 

25 

26 

27 

28 

- 

AIR BORNE CONTAMINATION TESTS 

AREA LOCATION 

d/m/Ms REMARKS 

‘ I  

I 

I 



4A-100 AIR BORNE CONTAMINATION TESTS 

AREA 

10 

11 

12 

13 

14 

1 15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

1 



4A-100 AIR BORNE CONTAMINATION TESTS 

TEST DATE TOTAL M3 d/m3 

1 '% 7 /z  2 / 3  7 
2 ,9&?#3 ,Sl/'T 7 15" 

3/37 P 3 tz3 - /w h 

4 

5 

6 

7 

a 
9 

10 

11 

12 

13 

14 

1 15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

- 

AREA 

/ 

REMARKS d/m/MS 

8 

C y i l  3 0 
0 
0 



4A-100 AIR BORNE CONTAMINATION TESTS 

TEST 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I1 

12 

13 

14 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

- 

AREA LOCATION 

DATE TOTAL M3 d/ms d/m/Ms REMARKS 

’5% ,Q‘? 7 0 0 

pe ‘”/ 4 -  /> 
y-y’%d 2 [ , 3  7 Q 6 u / /  15- 

443 7 /& 6 

1 



4A-100 AIR BORNE CONTAMINATION TESTS . 

TEST 

1 

2 

3 

4 

5 

6 

'7 

8 

9 

10 

11 

12 

13 

14 

I 
1 

16 

.17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

I 

DATE TOTAL M3 d/ms d/m/M3 REMARKS 

2 /,3 7 / 3'5 - t 9  
/& w 3 7  .K @ 

f 

a/g 7 / D  a L q  / /  / 4m 6 3  W 

1 

, 

\ 

AREA LOCATION 



I 

I 3 4 8  I 

355 37.57 - - 
956 24.45 - - 
957 22.42 - - 
31 39.56 - - 

I 

149,510 - - - 
i 

144,415 ! 
- - - 

I 

I 
- - - I 174,655 

187,560 I 
- - - 

. ._ 

361 238.43 - 3.98 
962 230.42 - 22.02 
363 146.82 - 13.07 
364 149.13 - 29.80 
965 242.78 186.00 248.50 
366 227.58 676.00 95.01 

23.511 - - 952 
953 94.34 - - 
954 43.83 - - 

i 

201,215 
262,725 
305,520 
330,985 
288,905 
279,420 

71.14 
49,2.88 - 18.57 

128,555 
197 , 870 

967 184.61 - 
-1 6 8 ( 3 )  145.31 - 
169 104.01 - 
370 73.67 - 

54.86 
73.20 

79.19 

38.85  

I 

205 , 373 - - - 
126,364 93.25 (paste) - 

655.00 (spheres) 

356 .OO (spheres). 

202 , 760 

180,435 215.36 (paste) - 314 , 349 

155 , 130 246 (paste)  - 450 , 408 



i 



. .I 



-P I  - W '  

- 

i3 





a- 
? 

To: Dean D. Meyer, Group fsader, H - 1  

From: 

Dater 3-54 b 9-4 .. 8 -. 
Brwe B. Riebe, ansral MonitoFing Section, H-1 

SUBJECT: AIR COUNTS POR 3- / 9- $- 

Sgmbolt H-1 ! 

a "  HRL Roof 4m*$ 

10 Contraator8 Row Ed/P 2 
CMR Roof L 817 

"0" Bldg. e 
V Shoo Roof 

BBR/eg Y 

I 



Omma Roof 

ERL Roof 
Contreetors 9 Row 

CWB R o o t  

. .  



a 
10 

HRL Roof 
Cmtraotoru Row J 3 q  

BBR/eg ' 

1'4 

15 

_ _  ,. '. - 

a 
I 

. .  



12 

13 
14 

\ 



SWJECT: AIR COUNTS H)R 

Sgmbolt E 4  . 

a 
10 

11 

x2 

r3 

. .  

..... ..-. . . . .  _ _  ....... 

3 - 3+-- Fy 

Gemma Roof 

HRL Roof 

Contraatom Row 

CMR Roof 

W8rahouse 18 

. . . . . .  ... .a.- . 

40 7 7 

, ._ .. - . . . . .  .,+'&. . :- .......... . .  ,-'*, ' -. 



0 To: Dean D. Meyer, &oup Uader, E-1 Dater 3 - 31 - 5-F 1 

From: Brwe B. Rube, densrsl Monitoring Section, H-1 , f  

.. .. ,* 

SOBBCT: ,AIR COmQpS E"T)R 

Sgmbol t 

_' . 

.... 

B w w  

4 
a '  
10 

11 

1'2 

13 
14 

15 
x. 

- . . . . . . .  

HRL Roof 

Cantraotors @ Row 

CHI3 R o o f  

v shop Roof 

"0" 'Bldg. 

.-. ' . a,-*.& ' 
.*..&. . :r ......... . -  . . . .  

- pg *..e-, -.. 

.- 
BRDCZB. . 



: . . .I ... . .  
.~ 4 

8 
10 

11 

14 

15 

. .  . .  



-- 

La-  ) - j - 4  To: Dean Do Meyer, Group Leader, H-1 

From: 

SUBJECT: AIR COUNTS FOR 3 3 c  -5-' 

Datet *. e' 
Bruoe B.'Rieb;;, Qensral Monitoring Section, H - l  

Sgmbol t 

3 . -  

BBR/eg 

..-. 

I 

G)mms Roof ,367 
- HIZL Roof 

Cantracttors @ Rov 
CMR R o o f  

V Shop Roof 

2 
' I  

. .  . .  . .  



To: Dean D. Meyer, b r o w  Leader, E-1 

From: 
t *  - .. .. 

Bruce B. ,Riebe, deasral MoIlitorie 

SUBJECT: AIR C O W S  Pr)R 

.. 

. ' ' .  ' 

bmma Roof 

H R t  Root 

4 
8 

10 

11 

12 

13 
l-4 

15. 

Ccmtractora Row 

CMR Roof 

V Shop Roof 

"0" 'BIdg. 

.. .. . 

t 

3 ..- 
/;e -5e i a w 

, @ 9-\ " 
4 

1: 
rl 

3 

u 



To: Dean D. Meger, Group Leader, 8-1 

Warn: Bruce E. Riebe, General Xonitor ing Section, 3-1 
4 d  

SUBJECT: AIR C6UNTS’ FOR LI - ! - 3- 8 ( 

Symbol: R-l 

F i l t e r  Wow Location d/n/d 

4 Gama Roof , O f 7  

8 
10 

11 

12 

13 
14 

15 
2 

r 9 
6 

7 

3 

5 

d o -  = SRL Roof 
Contrsctore * I  ROW d3d 

L%R Roof 

Y Shop 

0 Bldg. 

By Foundry 

Warehouse 18 
331-A Manhsttm 

194 Abbey St. 

861 43rd S t a  

2500-B 36th St 

2135-B 35th St. 
Bob E l l i o t t  

1636 34th 5t. 

L o o p N r -  -’ 

000 

- 
BRUCE B o  &EBE 



From: Bruce B. Rie-, Qemral Monitoring Section, 8-1 
* -  

SUBJECT: AIR COUNTS- FOR L1( - Z - +"? 

Symbol: H-1 

Location 

Gamma Roof 

IIRL Rooi 
Sontractora Row 000 10 

11 CMR Roof M 0 - 4  

12 

13 
14 

15 
2 

1 

9 

, 6  

7 

3 

59 

V Shop 

0 Bldg. 

By Foundry 

Warehouse 18'  

06/ 
4 0 33 

Bob E l l i o t t  . c P Q Q  
,. , 3 

, / r  . d a d  1636 34th St. 



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

From: Bruce B a  Riebe, Qenbral Monitoring Section, H - l  

SUBJECT: “kR COVmTs”F0R - U - 5- 
Sgmbol: H-1 

Date: L( - 3  5-~f 

f 

Xlter NO a 

4 

8 

10 

11 

12 

13 
14 

15 
2 

1 

9 
6 

7 
3 

5 

BBR,/eg 

Location d/m/d 

Contractor8 @ Row c 
CMR Roof 

v shop 

0 Bldg.  

By Foundry 

Warehouse 18 
331-A W a t t -  

< 

194 Abbey S t .  . 

861 43rd St, 

2 5 0 0 ~ ~  36th S t a  

2135-B 35th S t a  

Bob E l l i o t t  

1636 34th Ste 

c 

. k( OY 

- 
BRUCE: Bo kIEBE 



TO: man D. Meyem, Group Leader, H-1 Date: 4-y -r9  
1 

Frcpn: Bruce B. Riebe, Qeneral Monitoring Section, H-1 
( 0  .-, 

SUBJEZT: ATR C o r n - .  FOR 4 - 6 f9 
Symbol: H-1 

Filter No. 

4 

a - 

10 

11 

12 

13 

14 

15 
c 

2 

1 

9 
6 

Location 

Gama Roof 

HRL Roof 

Contractors' Row - 
CMR Roof 

v shop 

0 Bldg. 

-7 
/------- 

3s F - r g  

'darehouse 18 
331-A Manhattm b o p  

194 Abbey S t .  

861 43rb at8 

2500-13 36th st 

2135-B 35th St. 

. o ? 7  

Q 80 

&de 

1636 34th St. 



To: Dean D. Meger, Omup Leader, H-1 

Froan: Bruce 8. Riebe, Cbllsrsl Monitoring Section, H-1  
t. * 

SUBJECT: AIR C6amcrS'' FOR $ -  7 T c ~  
Symbol: H-1 

Filter No. 

4 

a 
10 

11 

12 

13 
14 

15 
2 

1 

9 <  
6 

7 

3 

5 

Location 

Gamma Roof' 

HRL Roof 
Contractor8 @ R o w  

CMR Roof 

v shop 

0 Bldg. 

8s F-rg 

Warehouse 18 
331-A Manhstta b o p  

194 Abbey St. 
861 43rd St, 
2 5 0 0 - ~  36th St. 

2135-B 35th St. 

Bob E l l i o t t  

1636 54th St. 

2 7? 

I 
P 

a 



P 
L a 

.- 
-c 

To: Dean I). Meyer, G r o u p  Leader, R-1 Date: 4 - 1’- 9-y 
I 

* &on: Bruee B. Riebe, Oeabrsl Monitoring Section, H-1 

e 
a 
10 

11 

12 

13 
14 

15 
2 

1 

9 
6 

7 
3 

5 

BBR/eg 

Location 

Gsrama Roof 

HRL Roof 

Contractore Row 

CWR Roof 

v Shop 

0 Bldg.  ’ 

3Y F-rg 

Warehouse 18 
331-A Msmttm h o p  

194 Abbey S t .  

861 43rd St, 

2 5 0 0 . ~  36th st. 
/ 

2135-8 35th St. 

Bob E l l i o t t  

1636 34th St. 

0 
5 
2 



I C 

To: Dean D. Xeger, G r o u p  Leader, 3-1 

From: Brucm B. Rlebe, Qemralidoaitoring Sectlon, H - 1  

SUaTECTt “AIR CdUFJTS‘FOR - ?- qc/ 

Symbol: H-1  

F i l t e r  No. 

4 

8 

Location 

Q8nanS Roof do39 
HRL Roof t t 9 0  6 

10 ~ontractora 1 ROW 8 B @ 0 

11 CMR Roof No-- 
12 v shop 0 OY+- 
13 0 Bldg. @ 0 3 0  

2 

1 

9 
6 

7 

3 
5 

2 5 0 0 . ~  36th st. . d a o  

2135-B 35th S t  d 0 0 

Bob E l l i o t t  I fd  
. l o (  , $ 4  1636 34th St. 



. I 

'I 

To: Ban D. Heyer, Group Leader, 8-1 

,&m: Bruce 8.  Riebe, Qeaeral Monitoring Section, H - l  

SUSJECT: AIR c O ' ~ ~ ~ ~ T S " F O R  4- /P - 6 4 e .  . 

Sgmbol: R-1 

Filter Ao. 

4 .  

a 
10 

11 

12 

13 

14 

15 
2 

1 

9 
6 

7 

3 

5 



Filter Io0 . 
4 

8 

10 

11 

12 

13 
14 

15 

HRL ,Roof - 
Contractors' Row - 
v sliop I 

0 B h g .  

BY p-rs 
Warehouse 18 

l 

9 
6 

7 
3 

5 

861 4316 St. # l I  3 

2135-B 35th St. 163 

1636 34th St. 0 323 
I I 

Q 
5 n r. 
t 



, 
1 
I 

- 

1 
To: Dean D. Meger, Group Leader, R - 1  Date: q-j  9- g q  
&can: Bmee B. Riebe, Qenersl Monitoring Section, H-1 

SUafECT: A I R  C00mTs”FOR q - / # - f f  
Sgmbol: H-1 

- 

Filter Bo 

,4 
a 
10 

11 

12 

13 
.. 

14’ 

15 

2 

1 

9 
6 

7 

3 ’  

5 

Location d/-/xd 

Gamma Roof 4% 7 
HRL Roof 

Contractors’ ROW /%4 

- 

194 Abbey S t .  

861’43rd S t a  

2 5 0 0 . ~  36th st.  
2135-B 35th St. 

Bob Elliott 

1636 34th st .  
, 



r 

i 
i 

TO: Dean D. Meyer, c)roup Leader, H - 1  Date: + - ~ 4 +  
&ant Epuoe Bo Riebe, (3emral Monitoring Section, H - 1  

S-CT: *kR CdUMTS'FOR 

Symbol: H-1 I 

4 - ?gdF 4' 

Filter No. 

4 
- a  

10 

11 

12 

13 
14 

.. 

Location 

0-8 Roof . o 6 0  
HRL Roof - 0 1  7 
Contractora' Row 0 r? 
CMR Roof - 
v shop . 0 

0 Bldg. 0 3 3  
BY F-rg . / b o  

1 194 Abbey St 

9 861 431.a St, 
6 2 5 0 0 ~ ~  36th st. 
7 2135-B 35th St. 

3 
5 

Bob E l l i o t t  

1636 34th S t .  

I '  

d/m/d 

, 0 0 0  

, 1 0 3  

.o 



- 

TO: Dean D.  byer, Group Leader, H - 1  Date: 4- z'- 
Fronn: Bruce B. Riebq, General Nonitor ing Section, H - 1  

(I . 
SUBJECT: A I R  CdomTs"F0R 3< - / I  - 5- 4 

Symbol: H-1 

F i l t e r  No . Location dfm/d 

4 

a 
10 

11 

12 

, \  13 
14 

15 
2 

1 

9 
6 

7 

3 
5 

=R/eg 

c Gatmns Roof .o ?C 
HRL Roof . 662 
Contractors' Row .d 76 
CMR Roof - 
v shop . d-r 

* 077 

By Foundry # O f #  
WaFehouae 18 - 
0 Bldg. 

194 Abbey St. 

861 43rd St. 

2 5 0 0 . ~  36th s t .  
21354 35th St. 

Bob E l l i o t t  

1636 34th St. 

326 

8 
P 



To: Ben 0 .  Zbyer, Omup Lesder, H-1  Date: L f - P I -  r v  
Frm: Bruce B. Riebe, General Monitoring Section, H-1  

SUBJECT: 'AIR C~UNTS'FOR a - /9-q4 

Sgmb01: B-1 

PiY,ar No. Location 

4 Gama Roof - O B ?  
HRL Roof . s r ?  8 

10 Contractors' ROY 15-3 

11 CBaR Roof 

12 v shop . I94 

13 0 Bldg. J 3 3 .  

14 By Foundry c 123 

- 

- 
15 W S r S h O U S S  18 

d/m/xd 

t 

I 2 331-A Maahattm h o p  - 
' I  

.9 
6 

~3 

5 

194 Abbey S t .  c r 9 6  
861 43133 St. I 107 

2135-B 35th St. - 
I BO* 

2 5 0 0 - ~  36th st. 4-19 W v =  E * 317 

Bob El l io t t  t t 7  79 
1636 34th Stb I O  d o  i ,  t y f 2  



1- 

To: Dean D. Meyer, Group Isader, H-1 

Ram: Bruee B. Riebe, General Monitoring Section, 8-1 

SUBJECT: m k R  C6omTs- FOR Y -20- 9-q 

Date: L/ -93.rY 

Filter No . Location 

4 

a 
10 

11 

12 

13 
14 

15 

Osnnna Roof 

HRL Roof 

Contractors Row 

P R  Roof 

v shop 

0 Bldg. 

BY F-Fg 

W S ~ h O U S O  18 

331-A Msnhattm b o p  - 
194 Abbey St. 3 1 4  
861 43rd S+,. . O d d  

I i 6 2 5 0 0 a  36th st. I O 6 3  

7 

3 Bob E l l i o t t  , 0 6 0  



'1 
'1 

To: Dean D. Xegar, Group Leader, R-1  Dater +-2g- 5-q -1  

From: Bruce B. Rlebe, General Monitoring S e c t i o n ,  H - 1  

Sgmbolt H-1 

Fll.ter Io0 . 
4 

8 
10 

11 

12 

14 

15 
2 

1 

9 
6 .. 

7 

3 '  

5 
/6 

Location 

Gemnna Roof 

HRL Roof 

Contractora @ Row 

cb4R Roof 

v shop 
0 Bldg. . 3 0 6  

c 

194 Abbey S t .  

861 43rd St, 

2 5 0 0 . ~  36th st .  

2135-B 35th St. 

Bob E l l i o t t  

1636 34th St. 

w.7- $/ut$@ 
W , T #  PdG 1 A- 

BBR/eg 



Fil'ter No . 
4 

a 
10 

11 

12 

13 
14 

15 
2 

1 

9 
6 

7 

Location d/m/d 

Gama Roof , I C 0  

HRL Roor ' d l 7  

Contractors' ROW I 9 0 - CMB Roof 

v shop , c7 9 7  



- 
nl 
1. 
i To: Dean D, Zbger, Gmup Leader, H-1 Date: q-27-53 t 

Froan: Bruce B. Riebe, Wmral Monitoring Section, H-I 

SUBJECT: A I R  Cdniolrs" FOR $ - %?- gccf *I . 

Synlbol: 8-1 

Filter No. 

4 

a , 

10 

11 

12 

13 
I4 

15 
2 

1 

9 
6 

7 

3 

5 
16 
1 7  

Location 

Gama Roof * O # O  

aRL Roof - 
4 

Contractora' Row * 0 6 $  
LIc-- CMR Roof 

v shop 0 

0 Bldg. ~ 056- 

d/rn/d 

2135-B 35th St. - 0 0 0  

Bob Elliott . J Q 5 -  

BBR/eg 



1 
To: Dean D. Meyer, G r o u p  Leader, H-1 Date: Lf -%7-5-? * 

pram: Bruce B. Riebe, Gemral Monitoring Section, H-1 

SUBJECT: A I R  COomTs" FOR r?r - %@ wp 
Sgmbol: H-1 2 

I# - 

J 

F i l t e r  No . Location A&!L 

12 

13 
14 

15 

2 .  

i 

c 
1 194 Abbey St. , 9 0 6  E 

- 9  
6 

. 7  

3 

5 
16 
t 7  

Bob E l l i o t t  

1636 34th St. 

i 



1 

I 

To: Dean I). Wgsr, Group Leader, R-1 

,Frau: Bruce B. Riebe, General Xonitoring Section, H-1 

Date: 4-  3u- 3-v 

SUWBCT: “ATR CUUNTS’ FOR U - 2 7 6 4  
Symbol: H-1 

Filter Xo 

4 

a 
10 

11 

12 

13 
14 

15 
2 

1 

9 
6 

7 

3 

5 
16 
19 

BBR/eg 

Location d/m/d 

QsEaa Roof I%# 
HRL Roof / B O O  

Contractor8 * Row 0 6 9 4  

CMR  roof - - 

861 b3r6 St. *a13 
2500.~ 36th st.  - 
2135-B 35th St. 4 

Bob I E l l i o t t  ,000 
1636 34th St.’ 

I 



t 

TO: Dean D. Meyer, G r o u p  Leader, R - l  Date: <- 
Froant Bruoe B. Rlebe, General Monitoring Section, H-1  

SUlhCT: AIR COnmTs’*FOR &’- %6- 5 ‘f 
l 

e’ . 

S g m S o l t  R-1 

F i l t e r  No. 

4 

a 
10 

11 

12 
.. < 

13 
14 

15 
2 

1 

9 
6 

7 

3 
5 

16 
17 

. .  

194 Abbey S t .  l Y 3  
861 143rd St : I t 9  G 

2135-B 35th S t .  163 
‘ Bob E l l i o t t  - r o 6  

1636 34th St. , o a o  
Q, 9-47 

- 2506-B 36th St. 

* 
! 

I 



Symbol: H-1 

Filter No. 

4 
8 
10 

.. 
11 

12 

13 

14 

15 ’ 

2 

9 

. 6  

7 

- 

3 
5 

/ 6  
17 

I 
\ 

’ Location d/m/d 

Gamma Roof P O L / %  

HRL Roof , a34 
Contractors Row . 0 $7- - CMR Roof 

331-A Bbnhatta b o p  - 
194 ,Abbey St . - 
2135-B 35th St. J L  3 

Bob ‘ E l l i o t t  , b o d  



To: Dean 0. W p r ,  Group Leader, I 3-1 

,&can: Bmce 8. Mebe, General M o n i t o r i q  Section, H - l  

Date: 3 j -  4-97 
I 

Symbol: H-1 

Pilker ivo. 

4 
8 
10 

11 

12 

13 
14 

15 
2 

1 

9 
6 

7 

3 

5 
/ L  

f7 

4 Location 

Geurmrs Roof - ' d W  

Contractors Row . P G 3  

- HRL Roof 

/ CMR Roof 

v shop - / 6 + 0  
0 Bldg. 

I / 7 %  

By Foundry . B 4 /  

Warehouae 18 8 &'* 

861 43M St. 'N? 
2 5 0 0 - ~  36th st. r43 

2135-8 35th S t .  ,4986 

Bob 'El l iot t  

I 

fl 
5 
2 

8 
1 
i 

& 

- 
' i  c 

i. 
i 

' /  



j 
I 

. 
SUBJECT: AIR 

Symbol: H-1 

a 
'\ 10 

11 

12 ' 

13 
14 

15 
2 

\ 

1 

9 
6 

7 

3 

5 

17 
14 

BBR/eg 

I 

j i l  

i Location 
1 

0-8 Roof' 1g3 

Contmetors Row Id3 

- HRL Rooi 

I - CMR Roof 

v shop 
a 163 

-_ 
~ 

-? 
c 
... 

I: 

. _ I  

t 

Bob E l l i o t t  , / 0 3  

I 



, 

TO: men D. mger, c)roup Leader, H-I uate: 336- 5-3 

Frm: m e  B. Riebe, General Monitoring Section, H - l  

SUBJECT: 'kR CdUIQTS' FOR qL - 5f 
I 

Sgmbol: H-1 I 

I 

Filter No. 

4 

a 
10 

11 

12 

13 
14 

15 
2 

1 

9 
6 

7 
3 

5 
1 6  
/7 

BR/es 

I 

i , 



. -  I P 
- 1  

Sym'bol: B-1 

' L  

4 

a 
10 

11 

12 

13 
14 

15 
2 

1 

9 '  
6 

7 

3 
5 

16 
17 

I 

I 

I 

I 

I 

i 
i 
! 

. .  



-_ 
date: 5-440,- 5-r 

Y 



Sgmbol: H-1 

Filter No. 

4 

a 
10 

ll 

12 

13 
14 

15 
2 

1 

9 

6 

I 7 
3 
5 

46 
17 

=vel3 

Bob E l l i o t t  

1636 34th St. 
I 

N.7* 5 IU f e  A- 
I6 Aril 8- 

, 00.0 I 
9 



- , 

To: Dean D.' Meyer, Group Isc 

FVoan: Brucre B. Riebe, Qe~ler: 

SUBJECT: 'P;R COIU~TS-FOR 5 
Sgmhol: H-1 

3il-ker no 

4 

8 
10 

11 

12 

13 
14 

15 
2 

1 

9 
6 

7 

3 

5 
/G 
' 7  

ter, 8-1 

- / 6 -  5-f . 

uate : 97 /.e 5-y 
L Monitoring S 8 C t l O X l ,  H-1  

Location 

1 Roof #74L - ioof 

?actorst Row a /sY 
ioof - 

d/m/d 



r - 

Swb01: H-1 

Filter Ao. 

4 

- - 
C 

a 
10 

11 

12 ' 

13 
14 

15 

2 

1 

9 
6 

7 

3 

Location 

8 



.:: .-? , ., . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  - -  .. 

-. .- . .I . 
J .  

. '."-, '- '  . . ...... ,,. 
, -.--._.. : ..- 

1 -  .:.<.I 

/ 6  
I 7  

c- :'c of 



SgmSol: R-l 

Gamma 

HRL 

Fllcer No 

4 

a 
10 

Location 

Roof . @Z@ 
- Roof 

11 

194 

861 

12 

Abbey st. 031 

43rd St, . 

13 
14 

15 
2 

1 

9 
6 

7 
3 
5 

/ 6  
I 7  

v do* 
I 

* -  oj -Y 

d/m/m3 
, 

Bob / E l l i o t t  

Y 

i 



i 

4 5 

bate: 
. 

3-- 1 7- f+ * I 
I 

To: Ban D. Mgger, tllaup Leader, 8-1 

F r a t  Bruce B. Rlebe, GexsraZ Monitoring Section, 8-1 

SUBJECT: ’kR C6URPS’POR 
/ 

/ 4- 5-y 

8 
10 

11 

12 

13 
14 

15 
2 

9 
6 

7 
3 

5 
/G 
17 

I 

I 

I 



Location 

, 

d/m/d 

4 

a 
Gau& Roof 0% I 

2 

1 

9 

7 
3 
5 

16 
1636 34th St. / ,  < - ?  

. 
ppl ' .  



I 

4 

a 
10 

11 

12 

13 
14 

15 

2 

I 

9 
6 

7 

3 
5 

/6 

17 

.EBR./eg 

($7 
(-4 

Locatlion 

I 

2135:B 35th St. 

Bob Elliott 

1636 34th S I .  

I 

Y 

I 



7 

3 
5 

M f 6  
f 7  

3 
10, 

11 

12 

13 
' I  

24 

a5 

. 2  

1 

9 
6 

i 

71 &op 
I 

I 



-. 

( 1  

4 

8 
1:J 

L L  

Bldg .  

.- , -  
I -  

GlpmmA Roof 
I 

._,A- 

- 331-A Manhettan I-oop -- I 

(5) 

f3) 



Fil:ew 30. 

4 

8 
10 

11 

12 

13 
14 

2 

9 
6 '  

7 

3 

Gomz 

3RL 

Cont 

Location d/m/d 

- -  
BRUCE 13. -%EBX 



A I R  c oums 

8 

10 

11 

12 

13  

14 

2 

1 

3 

6 

7 

Fo3 

) c a t i o n  

mma Roof 

u1, Roof 

!ntrsctor8 ROY 

- 

lR Roof 

sno p 

B l d g .  

, 

c/aa 

9 
2 

it 

i 



I 

Dean D. Meyer , 
- .  C '  

TO : 

F3OM: Bruce B. Riebe, 
. 

SUWECT: A I R  COtJ l lTS  FOi3 

SYMBOL: 3-1 

.. ?i lter Bo. 

4 

a 
LO 

11 

12 '. 

1 3  
i 4  

2 

1 
1 
? 

6 

7 

3 

5 \ 

/6 
r 7  

,est i on  

upma Roof' 

ZL Roof 

intractors 3ow 

lR Roof 

Shop 

B l d g .  

r Faundry 

rrehouse 18 
51-A Manhattan Loop 

34 Abbey S t .  

51 43rd St, 

jOO-B 36th St. 



Dean D. Meyer, .. .. r e  . TO : 

?RCM : Bruce 8 .  Ri0b8 

SUWCT:  AIR COUIITS FOR 

S'I?.IEOL: 11-1 

Filter no. 

b 

a 
10 

11, 

12 '. 

1 3  

'E ;i/u g 

>cat ion 

mma Roof 

3L RooP 

mtrac tona  Row 

LR Roof I 

Shop 

B l d g .  

7 Foundry 

Lrehouse 18 

51-A Manhattan Loop 

$4 Abbe3 S t .  

31 43rd St, 

j00-B 36th St. 

L35-8 35th St. 

>b E l l i o t t  

536 34th St. 
-- 5 i V +  (I nm 
. ; to  icw/ 

itiu97 



-SA 0. Meyer, 
C *  

TO : 
* L 

FROEd: B N C ~  B. Riebe, 

SUBJECT: A I R  COUIWS FOR 

SYMBOL: H - 1  

Filter No. 

4 
8 

, 10 

11 

12 

13 
14 

15 
2 

1 

6 

? 

3 

5 

3BR/eg 

L 

0 

H 
C 

C 

v 
i l  

’E 

I 

W 

3 
1 

8 

2 

2 

B 

1 

4 

rr/.  

w 

roup Leader, H-1 

3eneral Maaltoring 

5=% i.- 3-+ 

cat ion 
L_ 

nma Roof 

L Roof 

ntractors a Row 

R Roof 

Shop 

Bldg. 

Foundry 

rehouse 18 

1-A Manhattan Loop 

1, Abbeg St. 

1 4jrd S t .  

OO-vB 36th St. 

35-B 35th Sto 

b E l l i o t t  

36 34th St. 
/arifo 
I 

DATE: 6- /- 9-F 

Section, 8-1 

. o m  - 



Dean D. Wysr 
a -  

TO: 

FROM : B r u c e  8 .  Riebe 
.. 

SYMBOL: H-ll 

Pi ltar No. 

4 

8 

10 

11 

12 '* 

13 

14 

15 
2 

1 

.? 

6 

7 

3 

5 
/G 
17 

cat  i on  

ma8 Roor' 

L Roof 

n t r a c t o r a  8ow 

B Roof 

- 

Shop 

Blag. 

' FQundrg 

rehouse 18 

1 1 4  Nanhattan Loop 

14 Abbep St. 

;1 43rd St, 

100-8 36th St. 

,35-B 35th St. 

Ib E l l i o t t  

36  34th s t .  
p, s/odpo.so 
+e A,/ /EI, 

-&z 
a- - 

r: 
t 
5 
* 
-f 

. 
*- 
a- 

[ 

E' 
P 

i 



Dean D. Megsr -. -. I, .- TO : 

FROM : Bruce B. Mebe. 

EVBJ'ECT: AIR COU7l"S F O R  

SYMBOL: K - l  

P:lter No. 

4 

a 
10 

11 

12 ' - 

13 
14 

15 

2 

6 

5 
IC 
t7 

;roup Leader, 3-1 DATE: 6 / 3  b-y 

mna Roof 

U, Roof 

intractors ' Row 

LR Roof 

Shop 

B l d g .  

r FDundrg 

rrehouse 18 

I l - A  Manhattan h o p  

)4 Abbey S t .  

51 4jrd St. 

j 0 0 - B  36th St, 

135-8 j5th St. 

,b E l l i o t t  

536 74th St ., 
r s/y+P A 

f i e /  /%- 

- 

.- -- 
-A& 

z 

.32$ 



SYMBOL: H - 1  

Filter No. 

4 

8 

10 

11 

12 .. 

13 

14 

15 

2 

1 

6 

7 

3 

.:E3 8 /0  g 

Dean Do Mepr3 TO : 

FROM : Bruce B o  Riebe 

SU&TECT: A I R  COUNTS FOR 

" I, 

mtrac tora  Rov 

ZR Roof 

Shop 

B l d g .  
> r Foundry 

brehouse 18 
51-A Manhattan Loop 

34 Abbey S t .  

51 43rd St. 

jOO-B 36th St. 

L35-B 35th St. 

>b E l l i o t t  

536 34th St. 
7. 5/+9 4- 
1 

i- 



. 

I 

S/ad)Q 

Dean I). Meyer , 
(.a 

TO : 

FROM : Bruce 8 .  Riebs, 

S M C T :  AIR COURTS FOR 

- .. 

SYMBOL: 8-1 

I: Filter NO. - 
4 f 

a E 

10 c 
11 

12 .' 

;roup Leader,' H-l DATE: h 0 7 - f F  

)cat ion 

lmma aoaf 

1L Roof 

- 

mtractors @ Fiow 

LEI Roof 

Shop 

13 0 B l d g .  

14 B y  Foundry 
I 

I W8rehou39 18 
I 15 r 

3 b l - A  Manhattan Loop 

194 Abbey S t .  

861 43rd St. 

I 
I 

6 2b00-a 36th se. 

7 

3 

5 
& 
17 

33R/e,  g 

c oxo 

- 000 



SYMBOL: H - l  

Filter No 

4 

8 
10 

11 

12 

13 

14 

15 

2 

1 

9 

6 

7 

3 

5 
4 
/7 

UJBR/eg 

. Dean D. Meyer, 
- .  c 

TO: 

J?ROM : Bruce B. Riebe, 

SUBJECT: A I R  COUNTS FOR 

z 

- 
roup Leader, H-l DATE : 

Gsnsral Monltoring Section, H-l 

I :: I u -  p! 

cation 

mm8 Root' 

L Roof 

- 

ntractora ' Row 

R Roof' 

Shop 

B l d g .  

* Foundry 

rehouse 18 
11-A Manhattan Loop 

4 Abbeg S t  .. 

11 43rd St. 

100-B 36th St. 
35-0 55th S t ; .  

b E l l i o t t  

BRUCE B, RIEBE 



Dean D. Meyer, 
* .  * -  TO: 

FROM : Bruce B. Riebe, 

SU&TECT: A I R  COUNTS FOR 

SYMBOL: H - 1  

I F i l t e r  No. a 

4 C 

8 E 

10 C 

c 11 C 

12 . I 

14 

15 

1 

3 

6 

3 I 

;roup hader ,  H-1 . DAm : 

Qenersl .Monitoring Section, F I - i  

a 
0 ,rehouse 18 

100-8 36th St. 

,3508 35th St. 

ib E l l i o t t  

6 
4 

'3 
.A .? 



T o t  # a  Dean D. Meyer, 

FROM : B r u c e  B. Riebe, 

SWBJECT: A I R  COUI'iTS F'OR 

c - 

SYMBOL: H - 1  

Fi Iter No . 
4 

8 

10 

11 

12 '- 

13 

14 

2 

1 

.3 

6 

' 7  

3 

5 
/G 
17 

3BR/eg 

/d / - F 4  \roup Leader, H - 1  DATE ; 

5 -  s-  5-y. 

General Monieoring Section, 3-1 

c a t  Ion - 

Shop 

Bldg.  

r Foundry d /m 

i l -A  Manhattan Loop A L L ?  
14 Abbey S t ,  ' 4 #4C 

il 43rd St. a 
,3508 35th S t .  c 187 

- QO-B 36th St. 

. .2/3 r, ib E l l i o t t  
A' . 



Dean D. Meyer, TO t 

E'ilOM : B r u c e  8 .  Riebe, 

SUBJECT: A I R  COUIOTS FOR 

* -  . -. 

SYMBOL: H - l  . 

F i l t e r  No I 

4 i 

a 1 

10 
0 

11 
12 '. 1 

13 . 

14 I 

15' 1 

2 

1 

3 

6 

7 

3 

5 
/G 
13 

1 

*# 

{roup Leader, H - l  DATE: &-if  -5-v 

? ' -P- .5- cf 

nuua Roof 

& Roof 

General Monitoring Section, H - l  

mtractora Row 

LR Roof 

Shop 

Bldg .  

r Foundry 

rrehouse 18 

I l -A Manhattan Loop 

14 Abbey S t .  

il 43rd St. 

500-B 36th St. 

135-B 35th St. 
jb E l l l o t t  

BRUCE 8 ,  RIEBE 



. 
- 

Dean D. Meyer, 
* .  s -” 

TO: 

FROM : Bruce B, Riebe, 

SUSJECT: AIR COUmTS FOR* 

SYMBOL: H - l  

F i l t e r  150. 

4 

8 
10 

12 ’. 

14 

15 

2 

3 

6 

7 

3 

5 
16 
17 

.38 R /e g 

roup Leader H - l  

Mnarsl  Xanl tor ing  

:- 9- PF 

ca t  ion  

mma Roof’ 

2 Roof 

- 

n t rac to ra  Row 

B Roof 

Shop 

B l d g .  

- Paundrg 

rehouse 18 

11-A Manhattan Loop 

14 Abbey St. 

;1 43rd St. 

,OO-B 36th st. 

35-3 35th St. 

ib E l l i o t t  



* +  TO: 

FROM : 

SUBYTECT: 

SYMBOL: 

Dean D. Meyer, 
- *  

Bruce 8 .  Alebe, 

AIR COUFFPS FOR 

H - 1  

F i l t e r  No. 

4 

8 

10 

11 

12 ’ 

13 
14 

15 

2 

L 
G 

B 

C 

c 
1 

( 

E 

W 

I 

‘I 

1 

E 
c 
C 

r 
C 

E 

1 

lu 

- 
I. 

mma Roof 

L Roof I 

ntractors Row & 
R Roof 

Shop 

Bldg ,  

Po undr 9 

r9hOU38 18 

1-A Manhattan 

4 Abbey S t ,  

1 43rd St. 

00-8 36th St. 
35-8 35th St. 

b E l l i o t t  

36 34th S t .  

. ceo 

_. . 

i 



Dean D. Meyer, TO: 

PTOM : B r u c e  E. Riebe 
I . .- ( # . +  

SUBJECT: A I R  COUNTS F O R  

S m O L :  ' H - 1  

Filter NO. 

4 

8 

10 

11 

12 . 

13 
14 

15 

2 

6 

7 

3 

5 
J6 

3PR/eg 

:roup Leader, H - l  DATE: 6- "y 
General Monitoring Section, 3- i  

)cat ion 

mma Roof 

ZL Roof 

mtractors Row 

IR Roof 

Shop 

B l d g .  

r Foundry 

rrehouse 18 
51-A Manhattan Loop 

)4 Abbep S t ,  

51 43rd .St .  

j00-B 36th St. 
135-B 35th SC. 

,b E l l i o t t  

536 34th S t .  

7. %+ek?rr 
1' pa6 f 

. . 3-4s 

- /  

BRUCJS B, R Z Z  

I 
h 

c 
4 + 

Y 



.I 

iroup Leader, H-l DATE : 6- 16- 3Hy Dean D. Meger 
c 

TO I 

FROM : B r u c e  E. Rlebe, 
4 .. 

General Monitoring Section, a-1 

4-131- 5-y SUBJECT: A I R  COUlUTS FOR 

SYMBOL: H - 1  

t 
.I 

Filter No . 
4 

a 
10 

El 5 Roof 

Intractors Bow 

iR Roof 

Shop 

Bldg.  

C 

11 

12 * 

13 

14 

15 

2 

1 

9 

6 

7 

C 

U 

( 1  

B 

W 

3 
1 

8 

2 

2 

Foundr3 

rehouse 18 

1-A Manhattan Loop 

4 Abbey St. 

1 43rd S t .  

00-B 36th st. 

35-B 35th St. 
b E l l i o t t  3 

5 
/G 
17 

, E  

1 
k 

W 



Dean D. PJIeger, 
5 ,, .. TO: 

FROM : Bruce B. Riebe, 

SUBJFXT: A I R  COURTS FOR 

SYMBOL: H - l  

Fl l t e r  No. 

4 

8 ’  

10 

11 

12 ’ ’ *  

\ 

13 
\ 14 

15 
2 

1 

-3 

6 

7 

3 

5 

16 
17 

roup k a d e r ,  H-1 

@neral Monizoring Sect ion,  El-1 

DATE : 6 - W ry 

k- 1 5  rlf 

lcat lon 

mum Roof 
-- 

5 Roof 

Intractors 3ov 

LR Roof 

Shop 

Bldg .  

r Faundry 

,rehouse 18 

i l -A  Manhattan Loop 

14 Abbe7 S t .  

il 43rd St. 

iOO-B 36th St, 

.35-B 35th S Z .  

bb E l l i o t t  

i36 34th S t .  

f i  5 4 5  fl- 
t P m f  /A 

BRUCE B, R W E  



. 

b a n  0. Meyer, TO: 

FROM : Bruce B. Riebe< 

SUBJECT: A I R  COUIOTS FOR 

-. e, ..> 

SYMBOL.: H - 1  

4 

8 
10 

11 

12 

13 

14 

F i l t e r  No'. 1 

15 

1 
. .  

-3 

6 

7 

5 
lL 

17 

U 

I ,  

3roup Laader, H-1 

General Monitarfng Section, E-1 

DATE : 6*2/- 3-g 

>cat ion 

 ma Roof 

U, Roof' 

ntractors 3011 

4R Roof 

Shop 

Bldg.  

g Foundry 

arehouse 18 

51-A Manhattan Loop 

34 Abbey S t .  

51 43rd St. 

jOO-B 36th S t .  

135-B 35th S t .  

Db E l l i o t t  

536 34th S t .  
1 t. %+P 4- 
7* A e f  A- 



. . 

TO : Dean D. Meger 
. 

FROM : BNIW B. Riebe 

SUBJECT:' A I R  COURTS FOR 

SYMBOL: H - 1  

F: l te r  No. 1 

4 I 

a 1 

IO 

11 

12 '. 1 

14 i 

2 

1 

6 d 

7 4 
4 

3 1 

5 
16 ' w  

f 7  u/* 

m ? / e  g 

x a t  ion 

3mma Roof 000 

3L Roof 

mtractora Row 

Roof 

Shop 

B l d g .  

y Foundry 

zrehouse 18 

31-A Manhattan Loop 

34 Abbey S t .  

51 43rd St. 

jOO-B 36th St. 

L35-B 35th St, 
2b E l l i o t t  

536 34th s t .  
t- S / J + . A t  
L. A*/ & 

d o 0  



f t __ 

FROM : Bruce B. Riebe, General Monftorlng Section, H-3. 

SYMBOL: H - 1  

V 

( 1  

Sho2 

B l d g .  

4 

a 
10 

11 

12 

13 
14 

15 

2 

1 

3 

6 

7 

3 

5 
/C 
17 

I 

\ 

,860 

4LL2 



r T 

FROM : 

SUBJECT: A I R  COUNTS FOR 4- / 7 -  5 Lf- 
SYMBOL: H - 1  

, Bruce. B. Rlebe, GQneral Monitoring Section, H - 1  

- 

8'i 

8 HRL 

10 

11 CMR 

a 
I { 

Roof A L  
a Contractors Row 

Roof 

x. 

1 194 
9 861 

! 

Abbey S t .  (3 

43rd St. - 0  

i 
ii 

3 Bob E l l i o t t  4 

16 W.T. 

17 W.T. 

Sludge Room * T/ /  

Pool Room ? O  
1 



FROM : Bruce E. Riebe, 

SUEJECT: A I R  COUmTS F O R  

SYMBCL: H - 1  

I 

. .  
General Monieorfng Section, 9-1 

6- 1%. TU. 

Fil ter  Ro. . 

4 

8 

10 

V 

( 1  

11 

Shop 

Bldg .  

12 .. 

13 

14 

15 
2 

1 

. ?  

2135-8 35th St. 
6 

7 

3 

’ 5  
/6 
17 

f & 
f 



Dean D. Meyer, 
I .  

TO: 

kX0M : Bruce B, Rie'os, 

SUBJECT: AIR COUIITS FOR 

SYMBOL; H - 1  

L 

4 G 

8 

Filter No. - 

10 C 

12 ' V 

' 13 ( 1  

14 B 

15 W 

2 

1 

3 8 

5 2 

7 .  2 

Is B 

5 1 
f t  k, 

17 u 

roup Leader, H-l DATE 2 6-2/49 

1 General Monfcoring' Sec t ion ,  5-1 

cat i on  

mma Roof 

L Roof 

n t rac to ra  @ Row 

R Roof 

Shop 

Bldg.  

' Foundry 

rehouse 18 

1-A Manhattan Loop 

4 Abbey St, 

1 43rd St, 

00-B 36th St. 

35-B 35th S t .  

b E l l i o t t  -- . 329 

n 
i 
..". c 

i. Y.3 



1 I 

TO: Dean D. Meyor, Gr 

FROM: , Bruce. B. Rlebe, G 

SUBJECT: A I R  COUNTS FOR 6 
S'IIPIBOL: H - l  

Fi l t e r  No. 

4 

8 

10 

11 

1.2 

13 

14 

15 

2 

1 

9 
6 

7 

3 

5 

16 

17 

BBR/ed 

LOC 

'Gam 

HRL 

Con 

CMR 

v s  
O B  

BY 

_I 

War 

331 

194 

861 

250 

213 

Bob 

163 

W .T 

W .T 

up Iaadbr, H-1 DATE: 57- lC-5~ 

neral Monitoring Section, H-1  

L t  i on  

LB Roof 

Roof 

;ractors Row 

Roof 

LOP 

.dg . 
poundrg 

7 

ihouse 18 

*A M8nhatkn LOOP 

Abbey St. 

43rd S t .  

1-B 36th St. 

j-B 35th St. 

E l l i o t t  

5 34th St. 

. Sludge Room 

. Pool Room B 

i 

BRUCE B.. R I E B E  
b 
.A 
.." 
,.. 



I 

Dean Do Meger, * .  TO 5 

FROM : BNW B. Rlebe, 

SUBJECT: A I R  COUlJTS FOR 

SWOL:  H - l  

Pi l ter  No 

4 

8 

3.0 

11 

12 

13 
1 4  

15 

2 

1 

3 

6 
17 

I 

3 

5 
16 

33R/eg 

L 

Q 

)f 

C 

C 

v 
0 

B 

W 

.I 

3 
1 

a 
2 

2 

B 

1 
cc 
w 

r- % f -  5+ 

--. 
ca t ion  pp.-D.-.p3 

91318 Roof 

L EiooF 

ntractors Row 

R Roof 

Shop 

Bldg. 

Foundry 

rehouse 18 

1-A Manhattan Loop 

4 Abbe3 St. 

1 43rd St. 

00-B 36th St. 

35-B 35Ch Sto 

b E l l i o t t  

36 34th St. 

. / f Q b '  



Dean D. Meyer, TO: 

FROM : B r u c e  B. Rlebe, 

SUBJECT: A I R  COUIWS F O R  

.. .. c* ..' 

SYMBOL: H - 1  

F i l t e r  No. 

4 

8 
10 

11 

12 . 

13 
14 

15 

2 

1 

3 

6 

7 

3 

5 
/G 
17 

Croup Lhader, H-l 

General Monitoring Section, H - 1  

DATE 2 6-z 3 6y 
c-r/-5Lf 

)cat ion 

lmms Roof 

U Roof 

intractors Row 

IR Roof 

Shop 

B l d g .  

r Foundry 

irehousa 18 

i l -A  Manhattan Loop 

14 Abbey S t .  

il 43rd Zt, 

i00-8 36th St. 

.35-B 25th St. 

)b E l l i o t t  



TO: Doan D. Msyor, a. 
FROM: , Bruce B. Riebe, 

SUBJECT: A I R  COUNTS FOR 1 

SYMBOL: H - 1  

Lo 

4 Cb9l 

8 ,  HR 

- Fi l te r  No. 

10 

11 

12 

c 0. 

CM 

V 

13 0 .  

14 BY 
15 Wa 

2 33 

1 19 
9 86 

6 25 

7 21 

3 Bo 

5 16 

16 W. 

17 W. 

up Iaader, B-1 

neral Monitoring 

-2 1-5-4 

t Ion 

,a Roof 
- 
Roof 

racto~s' Row 

Roof 

bOP 

'oundrg 

house 18 

A MenhatIan Loop 

Abbey St. 

43rd St. 

1-B 36th S t .  

I-B 35th St. 
E l l i o t t  

i 34th St. 

Sludge Room 

Pool Room 

Sect ion,  H - 1  

BRUCE B.. R I E R E  



I 

v 
'0 

, -  

Shop 

B1dg. 

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

I '  
TO: , .  

FriOM : Bruce B e  Riebe, General Monitorfng 

S U m C T :  AIR COURTS 

SYMBOL: H - l  

Pi I ter  No. 

4 1 

8, 

10 

11 

12 . 

13 

14 

15 

2 

1 

-3 

6 

7 

3 

5 
16 
) 7  

I 

I 

Bbb E l l i o t t  

,b6 34th St. 

r 

c 

A 

54y 
- d O d  

BRUCE B, RIEBE 

A 

4 
I 

8 
pj 
Y 

4 



Dean D. Meyer , 
* "  

TO: 

TROM : Bruce B. Riebe, 

SUBJEXT: AIR COUNTS FOR 

CUYMBOL: H - 1  . 

Fi l te r  No. 
4 

8 
10 

11 

12 - 
13 

2 

1 

9 

6 

7 

3 

2Bi?/eg 

C 

v 

W 

3 

8 

2 

2 

B 

1 

w 

;roup Leader, H-l DATE: k-- fb?Scf:  
General Monitoring Section, 3-1 

6-2s- 7.F 

Shop b 
B l d g .  

r Foundry 

rrehouaa 18 

51-A Manhattan Loop 

)4 Abbey S t .  

51 43rd St. 

j00-B 36th S t .  

L35-B 35th St. 

,b E l l i o t t  



I .  

\ 

TO: Doan D. Meyer, C3r 

FROM: , Bruce B. Riebo, G 
/ SUBJECT: A I R  COUNTS FOR LC 

SYMBOL: H - 1  

Fi l te r  NO. 

4 

8 
10 

11 

12 

13 

14 

15 
2 

1 

9 
6 

7 

3 

5 
16 

17 

B3R/ed 

LOC 
I 

HRI 

c or 
CMF 

V I  

O E  

BY 

Bo1 

1 62 

W .? 

W .? 

neral Monitoring Sect ion,  H-l 3 8 w 
2 
I 

2-9 -. 5- 4 

a 

a 

t Ion - 
a Roof -a- / o  

ractora' Row 

Roof 

Abbey St. 

43rd St. 

'0 

& 

I-B 36th s t .  - 0  

1-B 55th St. 4 0  

E l l i o t t  

i 34th St. c 0- 

Sludge Room 

/ o  -- Pool Room 

I 

BRUCE B. R I E B E  



Dean D. Meyer, * .' TO : 

FROM : Bruce  8 .  Riebe, 

SUBJECT: AIR COUNTS F O R  

SYMBOL: H - 1  

F i l t e r  No. 

4 

8 

10 

11 

12 . 

13 
14 

2 

1 

3 

L 

G 

H 

C 

C: 

V 

0 

B 

w 

I 

3 
1 

8 
6 2 

7 2 

3 B 

1 
v 
w 

roup bader ,  H - 1  DATE t $92+5;/ 
General Monitoring Section, H - 1  

c 
CI 

cation 

mma Roof 

L Roof 

n t r a c t o r a  I) Row 

R Roof 

Shop . 

B l d g .  

Foundry' 

rehouse 18 . 

1-A Manhattan Loop 

4 Abbey S t .  

1 43rd S t o  

00-B 36th st. 
35-B 35th St. 

b E l l i o t t  

36 34th St. 
f .  5Ldyen" 

P O o / / Z + t l .  

c 

3 
' 4  

/ gc \ 

BRUCE B o  RIEBE 

2 
it 
I 
? 



TO : 

FROM : Bruce  B. Riebe, 

t, .c Dean D. Meyer, 
- - .  

SUSJECT: A I R  COUNTS 

SYMBOL: 3-1 

k 

F i l t e r  No . 
4 

' 8  

10 

11 

3.2 .' 

13 

14 

15 

2 

1 

3 

6 

7 

3 

5 
/6 
17 

FOR 

L 

0 

E3 

C 

C 

71 

( 

E 

w 

- 

'I 
d 

1 

E 
c 
c 

L 
L 

E 

1 

b 

w 

Osnersl Monltorfng Section, 3-1 
a 

lcat ion 

LIlIps Roof 

5 Roof 

- 

intractora 3ov 

1R Roof 

Shop 

B l d g .  

Foundry 

,rehouse 18 

a 
L? 

4 i: - 6 

.35-B 35th S t *  L e a  ,- 

)b E l l i o t t  a 

i l - A  Manhattan L ~ o p  

14 Abbey St. \ 0/0r 
il 43rd S t ,  

- iOO-B 36th S t .  
4 



TO: Doan D. Msyar, CIx 

FROM: , . Bruce B. Riebo, C 

SUBJECT: A I R  COUNTS FOR 

SyIyB0L:- 3-1 

F i l t e r  No. 

4 

8 

10 

11 

12 

1 4, 

15 

2 

Loc 

GtX 

HRI 

c 01 
CMI 

v1 
0 1  

BY 

- 

Wa: 

3 3: 

1 19 

9 8 6: 

6 25' 

7 21 

3 B 0' 

5 16 

16 W .I 

17 W .I 

oaral Monitoring Section, H-3. 

t i on  

a Roof' 

Roof 

--..*---- 

r a c t o m '  Row 

Roof' 

,dg . 
'oundrg 

,house 18 

PA Msnhatkan Loop 

Abbey St. 

43rd St. 

1-B 36th S t .  

i-8 35th St. 

E l l i o t t  

i 34th St. 

, Sludge-Room 

, Pool Room 

? 

. c  
b 
f 
3 



Dean D, Meyer , TO : 

FROM: Bruce B. Riebe, 

SUBJECT: A I R  COUlpTS FOR 

SYMBOL: H - 1  

* .  

4 

a 
10 

11 

12 

13 
14 

15 

2 

1 

'3 

6 

7 

3 

5 
16 
i ' i '  

I 

E 

c 
c 
7 

( 

E 

b 
.. 
4 

3 

t 
4 
c 

I 
c 

I 

3 
Gc 
A/ 

;roup kader ,  R - 1  DATE : 6-29-5-y 5 B General Monitoring Section, E - l  

G- g d -  9f 

wit - i on  CiJinJg 

mrna Roof A 
5 Roof' A 
lntractora t .  Row L 2 & 0  
LR Roof a 

Shop 

Bldg.  4.4!2!2 

Foundry A 
,rehouse 18 

11-A Manhattan Loop 

14 Abbey St. 

;1 43rd St. 

100-B 36th St. 

,35-B 35th St. 

Ib E l l i o t t  

i36 34th St. 

Y 



-8li Do Meyer, -. I )  .. TO I 

FROM : Bruce B o  Riebe, 

SUBJECT: AIR COumTS F O R  

SYMBOL: H - l  

F i l t e r  30. 

4 

8 

10 i 
11 

12 .. 

13 4 

14 

15 

2 

L 

3 

6 

3BR/eg 

. .  

F 
L 
i 

I 

koup Leader, H - 1  DATE : 6-27- 9-f 

General Monitoring a c t i o n ,  H-1 

)cat  ion 

!mma Roof 

iL Roof' 

mtractora Row 

LR Roof 

Shop 

Bldg .  

r Foundry 

rrehouse 18 

51-A Manhattan Loop 

34 Abbey S t ,  

31 43rd St. 

j00-B 36th St. 

L35-B 35th S t .  

3b E l l l o t t  



, .Bruce. B. Rleba, General Monitoring Section, H - 1  
I 

FROM : 

SUBJECT: A I R  COUNTS FOR 4 - ?-LA-iTq 

HRL 

SYMBOL: H - 1  

Fi l te r  No. Locat Ion 
I 

Roof ,a 
Contractors Row ,o 

a/m/m3 

194 
861 

4 G 4  Roof f Q  

Abbey St. 

43rd St. 

8 

W.T. 

W.T. 

10 

Sludge Room L a 2  
Pool Room '0 

i B-/gk& 
BRUCE B. R I E B E  

F 
i 

CMR/ Roof 11 
$ 

I 
12 v Shop A 

$ -LLU 
I 

13 0 Bkdg. 

14 By Foundry 4 0  4 I 

, 

15 

2 

16 

17 



Dean D. Meyer, -. .. e, .-. TO : 

FROM : B w c e  E. Riebe, 

SUBJECT: A I R  COUNTS FOR 

SYMBOL: H - 1  

Fi Iter No. 

4 

8 

10 

11 

12 '. 

13 

14 

15 

2 

1 

6 

7 

3 

c 
C 

E 

I 

bt 
& 

iroup Leader, R-1 DATE: 6*%y'3@' 
General Monitoring Section, E-1 

5-%5--W 

lcat i o n  

mma Roof 

5 Roof 

n t r a c t o r a  Row 

.R Roof 

Shop 

B l d g .  

< 

Foundry 

rehouse 18 

11-A Manhattan Loop 

4 Abbey St, 

11 43rd St. 

00-B 36th St. 

35-8 35th St-. 

b E l l i o t t  



Dean D. Meyer, , .. TO : 

FROM : Bruce 8 .  Riebe, 

SUBJECT: AIR COUNTS FOR 

SYMBOL: H-1  

F i  Iter No. 

4 

8 

10 

11 

12 . 

13 
14 

15 

2 

5 

7 

3 

5 
/ c  

Ip 

L 

c 
R 

C 

C 

P 

' ( t  

x! 

W 

e 

3 
- 1  

a 
2 

2 

B 

I 
IC, 

k/ 

8 
8 

-roup ~eader, H-1 DATE: 6-94~ 5-y 3 
Genersl Monitorfng Section, H-b 

ca t lon  

mms Roof 

L Roof 

n t r s c t o r a  Row 

R Roof 

Shop 

Bldg.  

lroundr y 

rehouse 18 

1-A Manhattan Loop 

4 Abbep S L  

1 43rd St. 

00-B 36th St. 

35-B 35th SP,, 

b E l l i o - t t  

36 34zh Sto 
f .  5/0dpQ L 

4 a f L  



1 

TO : Doan D. Pfeyer, (3r 

FROM: , Bruce. 8 .  Rlebe, G 

SUBJECT: A f R  COUNTS FOR k 

SYMBOL: H - 1  

. 
. Fil ter  No. 

4 

8 
10 

11 

12 

13 

14 

15 

2 

1 

9 
. 6  

7 
3 

5 

16 

17 

SBR/ed 

L O C  

Gam 

HRI 

C on 

CMR 

V S  

O B  

BY 

- 

/ War 

331 

194 
861 

250 

213 

Bob 

163 
W .T 

W .T 

,t Ion - d / m / d  

8 

I 
t 

C C I  
LB Roof 

4 i 
Roof . 

$ 

ractora' Row AH 8 

h 

Roof 

LOP 

d .dg . ti 

A Menhaftan Loop A 
Abbey St. - 
43rd St'. 

1-B 36th St. -3m 
itB 35th St. 

E l l i o t t  1 
i 34th St. 0 

Sludge Room 

Pool Room , 



Dean D. Meper, 
I -  

TO s 

FROM : Bruce  E. Rfebe, 

SDBjgCT: A I R  COUNTS FOR 

, 
lroup Leader, H-l 

General Monitoring 

6 - Z V 5 - Y  . ,  

SYMBOL: R - l  

L 

Q 

E 

' C  

C 

- Pilter No. 

4 

lest ion 

mms Roof 
- 

8 2 Roof 

10 nt~actora 3ow .&3 
€3 Roof c 

12 - ' V shop 

Bldg. 

J $3 
13 
14 

0 

B 

w 
Foundry 

' ' 15 
2 

1 

rehouse 18 
1-A Manhattan Loop 

4 Abbey St. 

1 43rd St. 
00-B 36th S t .  

3 

6 
i 
._- 

7 

3 

35-B 35th S t .  

I 

5 
l 6  
17 

BRUCE Bo RIEBE 



Dean I). Meyer, * -  
TO: 

FROM : Bruce B. Riebe, 

SUBJECT: AIR COUNTS FOR 

SYMBOL: H-1  . 

L 
I 

Filter No. 

4 Q 

8 H 

10 ' c 
11 

12 . 

13 
14 

15 

2 

1 

. 9  

6 

7 

c1 
V 

t) 

B: 
Wi 

3: 
l! 

84 

2! 

2: 

3 

5 
16 

BBR/eg 

Bt 

w. : 

3POUp Leader, H - 1  DATE: T - / - ? - y  
General Monitoring Section, H - l  

k-Yb- 9- y 

)cat ion  

u1ll~8 Roof 

IL Roof 

- 

lntractors e Row 

E4 Roof 

Shop . . '  /%3 

Bldg.  L42Y 
' Foundry - . sap  

I 

4 rehouse 18 

I -A Manhattan Loop 4 0  

1 43rd St. 

DO-B 36th St. - 9 F j -  
h - 35-B 35th St. 

b Elliott 

36 34th S t .  
)- & 

L 

I 

BRUCZ 8 ,  R I I E Z  

8& 

,e 



1 '  , 

TO: Doan D. Meyer, Gr 

FROM: , Bruce B. Rlebe, G 

SUBJECT: A I R  COUNTS F O R  C; 

SYMBOL: H - 1  

LOC - - Filter No. 

4 

8 
10 

11 

12 

13 

14 

15 
2 

1 

9 
i 6 

7 

3 

5 
16 

17 

BBR/ed 

Gen: 

KRZ 

c on 
CMli 

V S  

O E  

BY 
War 

331 

194 

861 

250 

215 

Bob 

1 61 

W .'I 

W .? 

insral Monltoring Sect ion,  H - 1  

-9La-W 

~8 Roof A- 
Roof &Z 
,ractora ' Row 

Roof 

'o.und r y 

house 18 a 
.A Manhattsn Loop t ( 3  

Abbey St. 1D 
43rd S t .  & .  

I 

A 0 1-B 36th St. 
q 

i-B 35th St. 

E l l i o t t  

i 34th St. 
2 
1 

S ludge  Room 

Pool Room 

I 



Dean D. Meyer, TO: 

FROM: Bruw Be Riebe 
.. .. ,I .. 

SUBJECT: A I R  COUIWS F O R  

SYMBOL: H - 1  

Filter No. 

4 
8 

10 

11 

12 

13 
14  

15 
2 

7 

3 

5 
I C '  
17 

h 
k 

froup Leader, H-1 DATE: 7#? 
General Monitoring Section, H - l  

>cat ion 

mum Roof 

ZL Roof 

- 

mtractora @ Row 

!R Roof 

Shop 

Bldg. 

r Foundry 

rrehouse 18 

51-A Manhattan Loop 

)4 Abbey S t .  

51 43rd S t .  

jOO-B 36th St. 

135-8 35th S t .  

bb E l l i o t t  

;36 34th St. 
$/d+ 
6 

LJ 

. .. 

__- 
/.i ..7 ?I 
w--- 

c 



. 

Desn D. Meyer, , -  TO: 

FROM : Bruce B. Riebe, 

SUBJECT: AIR COUNTS FOR 

SYMBOL: K - 1  

F i l t e r  No . 
4 

8 
10 

11 

' 12 

13 

14 

15 

3 

5 
/6  
17 

L 

'C 

c 
'u 

C 

E 

W 

2 

2 

E 

1 

k, 

W 

roup Leader, H - 1  

General Monitoring 

c- ;?g-3- p! 

cation 

mma Roof 

L Roof 

ntractora * Row 

R Roof 

Shop 

Bldg. 

- 

Foundry 

rehouse 18 

1-A Manhattan Loop 

4 Abbey S t .  

1 43rd S t .  

00-B 36th St. 

35-B 35th S t .  

b E l l i o t t  

36 34th s t .  

7% 5 / 4 +  P A+ 
Po,/ f t.3, 

'.J 

1 Section, H - 1  

Y 
BRUCE Bo RIEBE 



I 

I' F- e cb~l -- 

Dosn D .  Meyer, Lsader, H-1 DATE : y-/?d 9- $ 
4 i Bruce B .  Riebe, Monitoring Section, H - 1  

i! 

TO: 

FROM: , 

SUBJECT: A I R  COUNTS FOR 

CMR 

SYMBOL: H-1  

Roof 

. Fi l t e r '  NO. 

2 3 3 1 - A  

1 194 

9 861 

6 

7 
3 Bob 

5 1636 

4 

Mnnhatlan Loop c o  

Abbey S t .  #d 
43rd St. ' 3 y  ' 

2500 .~  36th s t .  '0 Q 
5 

2135-B 35th St. 1 

E l l i o t t  -- r 0  P 

r c ,  1 
* 

7 34th $t. 

Oam/na Roof. A- 

R 

Lochtion 
I 

6 
8 HRL Roof 

. .  
10 

11 

17 W . T .  Pool Room A P 

I 



F'ROM: Bruce B. Riebe, 

S'OBJECT: AIR COUNTS FOR 

SYMBOL: H-1  

Genersl Monitoring Section, H - l  

6 - 30 - 3-Y 

Filter no. Locst ion d/m/d 
I 

V 

( J  

4 
8 

Shop 

Bldg. 

10 

11 

12 '. 

13 

14 

15 

G h m a  Roof' & I 
I 4 HRL Roof 

B y  Foundry 

wirehouse 18 
I 

1 

2 3 5 1 - A  Manhattan Loop 
I 

, 3  

6 

r;' 

3 

5 
/6 
I ?  

144 Abbey S t .  
I 

8 h  43rd S t .  
, I  
2800-B 36th St. 

I 
2i35-a 35th st. 

I 
Ehb E l l i o t t  

I 

1 

c 
I! 

8 

P 

i: ' : -. 

BRUCE B. R m E  



r 

Dean D. Meyer, TO: 

FROM : Bruce  B. Ricebe 

SUBJECT: AIR COURTS FOR 

* 

Genersl Monitoring Section, H - 1  
2 

SYMBOL: H - l  

cat I o n  

mms Roof 

L Roof- 

b 
Filter No . I 

4 ( 

8 f 

10 ( 

11 c 
12 . 1 

ntractora ' Row 

R Roof' 

Shop 

Bldg. 13 
14 

15 

Foundry 

rehouse 18 
2 1-A Manhattan Loop 

1 1 4 Abbey St. 

9 E 

6 C 
F 

1 4 3 ~ d  St. 

30-B 36th St. c 

7 35-B 35th St. 

3 E 3 E l l io t t  

1 
P e 

Y 

BRUCE Bo RIEBE 

BBR/eg 



I r 

TO: Dean D. Meyer, Gr 

FROM: , Bruco B. Rlebo, G 

SUBJECT: A I R  COUNTS 

SYMBOL: H - 1  

F i l t e r  980. 

4 

8 

10 

I1 

12 

13 
14 

15 

2 

1 
\ 9 

6 

7 

3 

5 

16 

17 

133R/ed 

FOR 6 

L O C  

Gem 

HRL 

Con 

CMR 

v s  
O B  

BY 

_I 

War 

331 
194 
861 

250 

213 

Bob 

163 

W .T 

W .T 

up Leader, H-1 DATE : ?v$?d -F 
nerel Monitoring Sect ion,  K-l 

- 30-9-q 

t ion 

a Roof 

Roof 

ractors' Row 

Roof . 

- 

house 18 

A Manhattan Loop 

Abbey S t .  

43rd S t .  

-B 36th St. 

-B 35th St. 

E l l i o t t  

134,th st. 

Sludge Room 

Pool Room 

BRUCE R.. 

R 

I 

:f 

& 



I , \  

Dean 0. Meyer, TO: 

FROM : Bruce B. Riebe, 

SUBJECT: A I R  COUNTS 2WR 

" -. ,I 

SYMBOL: 8-1 

Filter No. 

4 ,  
8 

10 

11 

12 .. 

13 
14 

15 
2 

1 

9 

6 

. ?  

3 

5 
4 
17 

I 

C 

E 

C 

C 

1 

C 

E 

W 

- 

3 
1 

8 
2 

2 

B 

1 

w 
w 

lroup Leader, H-1 DA'I%: 7- Q* 3-y 
General Monitoring Section, K - 1  

7- 1 -  5p 

a 0  

IL Roof - @If 

/sb 

upma Roof 

intractom * Row 
- - 

Shop 

Bldg.  

Foundry 

,rehouse 18 

11-A Manhattan Loop 

14 Abbey S t .  

11 43rd St. 

00-B 36th St. 

35-B 35th St. 

b E l l i o t t  

36 34th St. 

@UO I 

opo 

- dbO 

do0 
L 

ii 
Y 



TO: Dean Do Meyer, 

FROM : Bruce E. Rleb8, 

SWJEXT: AIR COUNTS FOR 

SYMBOL: H - 1  1 

I -' 

> -  

Filter No. 

4 

8 
10 

11 

12 . 

13 

14 

15 

2 

1 

9 

6 

7 

3 

5 
/ E .  

17 

i 
L 

G 

. .  - 
H 

C 

C: 

V 

CI 

B 

W 

3 
1I 

81 
2' 

2. 

BI 

11 
b 

Lcl 

ti 
4 

Genez-81 Monitoring Section, E-1 

7-') - 5 q 

cat ion 

mma Roof 
L 

L Roof 

ntractora Row 

R Roof 

Shop 

Bldg. 

Foundry 

mhousa 3-8 
l - A  Msnhcnttan Loop 

4 Abbey St. 

1 43rd St. 

30-B 36th S t .  

35-8 35th St. 

b E l l i o t t  



TO: Doan D. Meyer, G r  

FROM: , Bruce. B. Rlebm, GI 

SUBJECT: A I R  COUNTS FOR 7 

S r n O L :  w - 1  

LOC 

4 Gem: 

8 HRL 

10 Con 

11 CMR 

12 v s  
13 O B  

- Fil ter  No. 

14 BY 
15 War 

2 331 

1 194 
9 861 

6 250 

7 213 

3 Bob 

5 1 63 

16 W .!I 

17 W .T 

\ RBR/ed 

nera l  Monitoring Section, H - 1  

. I -  59 

,tion 

18, Roof 
- 

.dg . 
Po undr y 

)house 18 

.A Manhatian Loop 

Abbey St. 

43rd S t .  

1-B 36th St. 

j-B 35th St. 

E l l f o t t  

5 34th St. 

. Sludge Room 

. Pool Room 

' 8  

*02/ 

t 

BRUCE B.. RIEBE 

s 



TO: Dean D. Meyer, 

FROM : Bruce B e  Riebe, 

SUBJECT: A I R  COUX!PS FOR 

" .. I, .. 
General Monitoring Section, H-1 

7 4 -  5 v 
SYMBOL: H - l  

Filter No. 

4 
8 
10 

11 

12 ' 

13 

14 

15 
2 

1 

3 

6 

7 

3 

5 
16 
17 

L 
0 

H 
C 

- 

C. 

V 

B 

W 

3 
1 

8 

2 

2 

B' 

Shop 

Bldg. 

Foundry 

rehouse 18 

I -A Manhattan Loop 

4 Abbey S t .  

1 43rd St. 

DO-B 36th St. 
35-B 35th S t .  

b Elliott 

36 34th St. 
7. J / U d p P  p- 
. PLY/ /&. 

d/m/m3 

,033 .  

4-56 
- 

. 500 

BRUcE Bo RIEBE 



TO: Dean D. Meyer, 

FROM : Bruce B. Riebe, 

SUBJECT: AIR COUloTS FOR 

SYMBOL: H-2 

L 
I 

F i l t e r  Ro. 

4 GI 

8 H 

10 CC 
11 

12 . 

13 
14 

Cl 

V 

C J  

B: 

8:. 
8 
a 

5 
fl 
d 2 
I 
9 
!l 

roup Leader, H-1 DATE: 7-q- 5 - 9  

General Monitoring Section, E-1 

t 7- 2 - 5  y 

cat Ion 

t- 
&- 
Liz32 

- rima Roof 

L Roof 5 

3tractors Row E&au 
Ei Roof 

3hOp , *e?? 
J 
f .&22 % 

31dg. 

a Foundry 

1-A Manhattan Loop .a00  

C Abbey St. 600 

L 43rd S t .  & 
- 

II_ 
IO-B 36th St. 

55-B 35th St. c - 
&s? E l l i o t t  

BRUCE Bo RIEBE 

# 

i 



HRL 

CMR 

SYMBOL: H-1 

Roof 

Contractors Row 

Roof 

F i l t e r  No,. 

4 

331-A 

194 

0 

Manhattan Loop 

Abbey St ., 

10 

861 

12 

43rd St. 

2500-B 36th St. 

2135-B 55th St. 

13 

14 

15 

. 2  

1 

9 
6 

I 7 

3 

~ 

I 5 

16 

17 

BBR/ed 

Lo& 1% 
' I  

I 



TO: Dean D. Meyer, 

rFROM: Em& 8 .  Rlebe, 
" -. - .. 

SUBJECT: A I R  COUTFTS FOR 

SYMBOL: H - 1  

L Filter No . .I 

4 Q 

8 H 

. 10 C 

11 C 

12 . V 

13 
14 B 

15 W 

2 3 
1 1 

, r 3  8 

6 2 

7 2 

3 B 

roup Iaader, H-1 DATE : 7- y- 5 rc 

General Monitoring Section, H-1 

7- k -  5-Lf- 

cat ion 

1111118 Roof' 
I- 

L Roof 
ntrsctora * Row 

R Roof 

Shop 

Bldg. 

Foundry 

rehouse 18 . 

1-A Manhattan Loop 

4 Abbey St. 

1 43rd 3 t .  

00-B 36th St. 

35-B 35th St. 

b E l l i o t t  

136 34th S t .  

7 e  J U d /  

f .  f/Y+ 

,/Q 9- 

c 

?* 046 
7?5*  

0 
5 
3 
L 

i 
7 
I 

*,' 
I ,  

* -  

6 
3 
is 

f 



Dean Do Meyer, 
* -  

TO: 

FROM : Bruce B. Rlebe, 

SUBJECT: A I R  COUloTS FOR 

SYMBOL: H-1  

L - F i l t e r  No. 

% 4 
8 
10 

11 

12 

13 
14 

15 

2 

P 

. 9  

6 

7 

3 

5 
/G 
17 

BBR/eg 

Dean Do Meyer, 
* -  

TO: 

FROM : Bruce B. Rlebe, 

SUBJECT: A I R  COUloTS FOR 

SYMBOL: H-1  

L - F i l t e r  No. 

G 

H 

C 

C1 

V 

C) 

B 

3' 

2. 

7- G -  9-q 

!i 
0 

General Monitorfng Section, H-1 0 
roup Leader, H - l  DATE: 7- 9- 9-9 

- 3  
ir. 

% 

I 
' 5  Q 

- cation 

ma Roof 

L Roof' 

ntractora Row 

R Roof 

Shop 

Bldg. 

Foundqg 

rehouse 18 

1-A Manhattsn LOOP 

4 Abbey St. 

1 43ra st ,  
00-B 36th St. 

35-B 35th St. 

b El l io t t  

36 34th S t .  
7'. 5/+ /&Lr 
t-, P , P /  

3,846 
735- 



-. . I  . .  

TO: Dean D. Meyer, cir 

F'ROM: , . B r u w  B. Rieba, G 

SUBJECT: AIR COUNTS FOR 

SYmOL: H - 1  

LOC 

4 Gam 

8 HRL 

- Fil ter  No. 

10 

11 

12 

13 

14  

15 

2 

1 

9 
6 

7 

C on 

CMR 

v s  
O B  

3 Bok 

5 163 

16 W .!I 

17 W .'1 

c. 

@@ 

up Leader, H-1 DATE: y-s@-Ff, B 
1 
! 

n@raZ Monitoring Sect ion,  H - l  

-6 -  5-G 

i 7 
a/m/~13 t ion  

a Roof 
7 

ractors' Row 

Roof 

'oundry 

house 18 
I t  

Q 
A Menhattan L-op a- 
Abbey St. /o 
43rd S t .  a 
I-B 36th St. L9sy 

E l l i o t t  & 
1-B 35th St. 

i 34th $t. 

Sludge Room 

Pool Room J fs9- 



TO: Dean D. Meyer, 

FROM: B r u c e  B. Riebe, 
.) - - 

SUBJECT: A I R  COmoTS FOR 

SYMBOL: H - 1  

L 

4 G 

8 H 

10 C 

- Filter No, 

11 

12 '. 

13 

14 

15 
2 

1 

9 

6 

7 

3 
5 

/6  
17 

c1 
V 

0 

B 

3: 
I! 
81 
2' 

2. 

roup Leader, H-l DATE: 7 - / % - 5 q  
General Monitoring Section, H - 1  

7- 7 - f  y 

cation 

mma Roof 

L Roof 

atrectors ' Row 

R Roof 

Shop 

Bldg. 

FQUlIdX'g 

rehouse 18 

1-A Manhattan Loop 

4 Abbey St, 
1 43rd S t ,  

DO-B 36th Sea 

35-B 35th St, 

b Elllott 

36 34th St. 
t- Flu+-  
? -  &*/ 

BRUCE Bo R I E B E  



I . .  

hader, H - l  DATE : 7- 1 9 -  3 - f  3 
P 

TO: 
* -  

Monitoring S c t i o n ,  H-1 

SYMBOL: H-1 

M l t e r  No. d c a t  ion 
I 

4 
. 8  

10 

11 

12 . 

13 
14 

15 
2 

1 

9 

6 

7 

3 

BBR/eg 

"P Roof HRL Roof 

cdntractora  8 Raw 

Ck Roof 

V Shop 

0 Bldg.  

B 1 Foundry 
W'rehouse 18 

331-A Manhattan Loop 

1 4 Abbey St. 

861 43rd St .  

2400-B 36th St. 
2135-8 35th St. 
B'b E l l i o t t  

1636 I 34th St. 

1 
4 
I 

9 

d/m/m3 

- 
I. 

BRUCE B, RIEBE 

. 

c 
:i 
...+ 



TO: Dean D. Heyax-, Gr 

FROM: , Bruce B. Rlebe, G 

SUBJECT: A I R  COUTJTS FOR 7 
S'IRrlBOL: H-1  

F i l te r  No. 

4 

a 
10 

11 

12 

15 

2 

1 

9 
6 

7 

3 

5 
16 

17 

r 

LOC 

GW 

HRI 

c 01 

CME 

V I  

O E  

BY 

- 

War 

331 
194 

861 

25c 

2 1: 

Bot 

16: 

W .1 

W .1 

up Leader, H-1 DATE: ? - 2 $ - s q  
nera l  Monitorfng S ic t ion ,  H-I 

7- 5+ 

t Ion 

a Roof 

Roof 

ractors' Row 

- 

Roof 

.OP 

'oundry 

house 18 

A Menhattan 

Abbey St. 

43rd St. 

1-B 36th S t .  

1-B 35th St. 
- 

oop 

E l l i o t t  

i 34th SP;. 

Sludw Room 

Pool Roonn 

, 

10 

' 0  

B- 
BRUCE B.. R l E B E  



TO: Dean D, Meyer, 
* .  # "  

FROM: BNW E. Riebe, 

SUBJECT: A I R  COumTS FOR 

SYMBOL: H - 1  

\- 

Filter No. . 

4 

a 

Group Leader, H - 1  DATE : 7- /3- 3-v 
Genersl Monitoring Section, H - 1  

7 $ e  3-y 

Locat  I o n  

G&ma Roof 4 Roof 

0 
5 
2 -  

. 0  a 
2 dalQ "! 

Cdntraotora a Row 
I 

10 

11 -- - CrbR Roof 
I 

W rehouse 18 4 
\ AQS 2 331-A Manhattan Loop 

(1 
& 

1 144 Abbey St. * fQa0 

6 24009, 36th S t ,  d * 

I - 8 
. 3  861 43rd St. 

7 

3 

5 
/G 
17 

2i35-B 35th S t .  & 
Bib E l l i o t t  c- 

I 

1 

kr 

tc, 

2BR/eg 

I ic 

8 
0 
f !  
I: E 
F- 

I 



Dean D. Meyer, . -* 
TO: 

FROM : Bruce p3. Riebe, 

SUBJET: AIR COUEITS FOR 

SYMBOL: H - 1  

L - Filter No. 

4 G 

8 H 

10 CI 

11 CI 

12 . . \  V 

13 

14 

15 

2 

1 

9 

6 

7 

3 
I 

i 

'oup Leader, H - l  

bneral Monitoring 

? -  $ -  6-q 

a t ion  

ma Roof 
- 
1 Roof 

tractors @ Row 

Roof' 

ldg .  

Foundry 

ehouse 18 

-A Manhattan Loop 

Abbey St .  

43rd St. 

D-B 36th St. 

5-B 35th St. 

E l l i o t t  

5 34th se. 
' *  5+g 
' & f & Z  

i 
r;l 

Q 
"3 

6 ? 

c 



Fflter No. 

4 

8 

10 

11 

12 

13 

14 

15 

2 

1 -  

9 

, 

TO: Dean D. Moyer, art 

F'ROM : , Bruce- B. Riebm, Gc 

SUBJECT: A I R  COUFJTS FOR 7 
SYMBOL: B-1 

6 

7 

3 

5 

16 

17 

LOCl 
_z 

HRL 

con 

CMR 

'(f s: 
O B  

BY 
Wart 

331 

194 
861 

250 

213 

Bob 

, 
W .T 

W .T 

ieral Monitoring Sect ion,  H-1 

53 - 5-LF 

3. Roof 2- 
Roof A- 
r a c t o r s '  Row 

Roof 

f E 3 9  

oundry 

house 18 

A Menhartan Loop 4 
bbbeg St. a 
43rd St. A 
-B 36th St. ' 

-B 35th St. 

Elliott 

34th $%. 
q 

f Sludge Room ? 7%4 

Pool, Room d 0  

BRUCE B.. R I E B E  
1 

I 



c 

Dean D. Meyer, 
I -  

TO: 

FROM : Bruce B, Riebe, 

SUBJECT: A I R  COUEJTS FOR 

SYMBOL: H-1 

Fil ter  No. 

4 
8 

10 

11 

9 

6 

3 

5 
/Q 

17 

BBR/eg 

?oug Leader, H-1 DATE: 7 - / 3 - F q  41 3 
bneral  Monitoring Section, H-1 

7 -  9- 9Lf 

- :at ion 

MB Roof 

4 Roof' 

ktrsctora Row 

t Roof 

mop 

3ldg 

Foundry 

whouse 18 

.-A Manhattan Loop 

I Abbey S t .  

. 43rd S t ,  

IO-B 36th St. 

15-B 35th St. 

1 E l l i o t t  

i6 34th St. 

7* 
f ' *  

L 

b 



V Shop d22Q 

TO: Leader, H - 1  DAm: 7 - / 3 - 5 f  .- 
Monitoring Section, H - 1  

SYMBOL: H - l  

d/m/m3 LQC at ion Filter no. 
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TO: Dean D. Meyam, G r  

FROM: , Bruce B .  Riebe, G 

SUBJECT: A I R  COUNTS FOR 7 

SrnOL:  H-1 

' Filter No. 
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D e a n  D. Meyer, t 
I .  

TO: 

mox : Bruce B .  Rleb8, 

boup Leader, H - 1  DATE: 7-lg-5-y 
hers1  Monitoring Section, H-1 

7-  12-5f  SUBJECT: AIR COUIBTS 

SYMBOL: H - 1  
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TO: Dean D. Meyer, 

miOM : Bruce E. Riebe, 

SUBJECT: AIR COumTS FOR 

0 -  . . 

SYMBOL: H-1 
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e c o v  -Y t- 
DATE: 7- 9 7 - 3-y P - 

TO: Dean D. Meyer, Gr up Leader, H-1 

FROM : 

SDBJEXT: AIR COUNTS FOR 

, Bruce. B. Riebe, G nleral Monitoring Sectfon, H - l  

7-1 a'- q? 
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Df38n D. Meger, 
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TO: 

FROM : Bruce B. Riebe, 

SUBJECT: A I R  COUFlTS FOR 

SYMBOL: , H - 1  
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FROM : 

SUBJECT: 

TO: Dean D. Meyer, .. . . .. 
Bruce- Bo Riebe, 

A I R  COUNTS FOR 
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Dean D. i%hy@r9 a oup Leader, PI-1 1 TO: 

Bruce, E. Rlebs, ensral Monitoring Section, H - 1  (l FROM : 

SUBJECT; A I R  

S W O L :  H - 1  
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TO : Dean D. Meyer, 

FROM : Bruce Bo Rfebe, 

SUBJ'ECT: A I R  COURPS FOR 

I -  

SYMBOL: K - 1  
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Dean D, Meyer, roup bader,  H-l DATE: ,7-20* 9 - 4  . - P TO: 

FROM: 
s -  

Bruce E, Riebe, General Monitoring Section, 8-1 

SUBJECT: A I R  COumTS FOR 

SYMBOL: H-1 
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TO: Dean D. Meycsr, Qx 

FROM: , .Bruce. B .  Rlebe, C 

SUBJECT: A I R  COUp3TS POR 
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Dean D. Mieyer, , '. TO: 

FROM : Bruce B- Riebe, 

SUEMZCT: AIR COUNTS FOR 
I 

SYMBOL: H-1 
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TO: Dean D. Meyer, 
.. .. t. .* 

FBOM: Bruce B .  Rlebe, 

SUEJECT: A I R  COUNTS FOR 

SYMBOL: R - l  
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TO: , Dean D. Heyem, Clr 

FROM: , Brucq B. 'Rieber, G 

SUBJECT: AIR 
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TO : Dean D. Meyer, 

FROM : ' * BP-8 B: Riebe, 

* SUBJECT: A I R  COUNTS FOR 

SYMBOL: H-1 
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TO: Dean D; Meyer, 

FROM : Bruce B .  Riebe, 

SUBJECT: AIR COURTS FOR 
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SYMBOL: H-1  
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FROM: e -Bruce B. Rlebe, 

SUBJECT: A I R  COUNTS FOR 

I SYMBOL: H - 1  
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TO: Dean D. Meger, 

FROM : Bruce E. Riebe 

SUEJZCT: A I R  COUNTS FOR 

-. .. I ,. . 
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TO: Dean D. Ideyer, Gr 

FR0)rl: , .,Bruce B .  Riebe, G 
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TO: Dean D. Meyer, 

FROM: , . Bruce B-. Riebe, 

SUBJECT: AIR COUNTS FOR 
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TO: Dean D .  Meger, 

FROM: e . -  Bruce B.. Riebe, 

SUBJECT: AIR COUNTS 

SYMBOL: H - 1  

I I  

a/n/m3 - Filter No 
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TO : Dean D. Beyer, GI 

FRCM: , .  Bruce B. Rlebe, C 

SUEUECT: A I R  COUIQTS FOR ; 
SYMBOL: H - 1  
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TO: Dean D. Meger, 

FROM: , .. B r u c e  B, Riebe, 

SUBJECT: A I R  COUNTS FOR 

SYMBOL: H - 1  
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TO: Dean D. Meger, 

FROM: ,, .. Bruce B. Riebe, -. .. 
SUEJECT: AIR COUNTS FOR 

SYMEOL: 8-1 

. .  
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TO: Dean D. Meger, 
L 

Group f sader ,  E-l 

FROM: , .  Bruce B. Riebe, Monitoring Section, H-P 

SUBJECT: A I R  COUWTS FOR 
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TO: Dean D. Meyer, 

FHOM: I Bruce B.. Rlebe* 

SUBJECT: AIR COUNTS FOR 

SYMBOL: B-1 

Lc Fil ter  No - 
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TO: Dean I). Meyer, 

PROM: ,, Bruce E. Riebe 

SUBJECT: AIR COUNTS FOR 

-. -. 

SYMBOL: R - l  
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TO: Dean D. Msyer, 
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SUBJECT: AIR COUNTS FOR 
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TO: Dean D. Meyer, 61 
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TO: Dean D. Meyer, 

FROM: Bruce B. Riebe 

SUBJECT: AIR COU&TS FOR 
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TO: Leader, H-1 DATE : Q - 3 r 1 - 5 ' l C  
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TO: Dean 0 .  Meyer, 

FROM: _ _ _  Bruce B. Riebe .. .. .. 
SUBJECT: AIR COUNTS 
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TO: Dean D. Meger, 

FROM: e .  Bruce B, Riebe 

SUBJECT: AIR COUNTS FOR 
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FROM: , .  Bruce B. Riebe, 4 
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TO: Dean D. Meger, 

FROM: , Bryce B, Riebe 

SUBJECT: AIR COUNTS EQR 
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TO: Desn D .  Meyer, 

FROM: , .. Bruce B, Riebe 
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TO : Dean I). Meyer, 

ma: Bruce B. Rlebe, 

SUBJECT: AIR COUNTS FOR 
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TO: Dean D. Meger , 
FROM: , Bruce B, Rlebe, 

SUBJECT: AIR COUNTS FOR 
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TO: Dean D. Meger, 

FROM: Bryce B-. Riebe 

SUBJECT: AIR COUNTS FDR 
I 

SYMBOL: H-1 

L Filter No. - ' 

4 
8 

10 

11 

12 

13 
14 

15 

2 

1 

9 

6 

7 

3 

5 
16 

17 

* Gt 

H 

C 

c 
v 
0 

B 

3 
. ,  

d, 

lroup Leader, H - 1  DATE: $ ~ 3 ~ 5 q  
General Monitoring Section, E-1 

7-94- 5- CF 

! i  
cation d/m/d - 

BRUCE B. R I E B E  

-4 



SYMBOL:. H - 1  

. .  

F -Q. 

4 
8 
10 

12 

13 

2 

1 

9 
6 

7 

3 

5 
16 

BBR/ed 

1 - 1  

To: Dean D, Meyer, GI 

. F'RCM: , .Bruc8 B. plebe, ( 

SUBJECT: A I R  COUZOTS FOR ; 

)up Zseder, H-1 DATE: 7 - 7 0 -  59'3 
s n e r ~ l  Monitoring Sect ion, H-1 

-3 9- j-q 

Jocstion 

hnms Roof -u2- 
IIU Roof .6/7 
:ontractors Row 0 0  

? Shop - ,+?2 

s 
F 

1 Bldg. 

331-A Manhattan Loop L G L  
194 Abbey St. ea13 

361 43rd St. r t 3  

2 5 0 0 - ~  36th st. 

2135-B 35th St. 

BRUCE B. RXEBE 

$ 

2 
T 



TO: Dean D. Meyer, 

FROM: ,.. Bruce B, Riebe 

SUBJECT: AIR’ COUNTS FOR 
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TO: Dean D. Meger, 

FROM: Bruce B. Riebe 

SUBJECT: AIk COU-hTS FOR 
. -  

SYMBOL: H-1 

Fil ter  No 
', 4 

8 
10 

11 

12 

13 
14 

15 

2 

1 

9 
6 

7 

' 3  

5 

.I ./ 

BBR/ed 

L 

G 

B 

C 

C 

v 
0 

B 

W 

3 
1 

a 
2 

2 

E 

1 

Group Leader, H - 1  DATE : 9-s-sy 
General Plonitoring Section, 3.:-1' 

I- 90-94 

cation d/m/m3 

ma Roof 
800 

L Roof' 

n t r a c t o r s  I Row 

R Roof 

Shop 

Bldg . 
' Foundry 

rehouse 18 

11-A Manhattan Loop 

4 Abbey St. 

1 43rd St. 

00-B 36th st. 

/, 

7 

./aj 

YZm3 
7 5 E Y  

, CTflCJ 

. c p a  

3543 35th St. 

lb E l l i o t t  
136 34th St. / i - '  

0 T P P  

R 
m 



; * -  

DATE: y - 3 ~  

,-. - - f -- - 

TO: 

Section, H - l  

7 -  70 - 5-"3. 

-ton 

Gamma Roof 

HRL Roof 

Contractors Row 

V Shop - 

0 Bldg. 

331-A Manhattan Loop 

194 Abbey St. 

861 43rd St. 

2 5 0 0 . ~  36th st. 
2135-B 35th S t .  

Bob E l l i o t t  

1636 34th St. 

W.T. Sludge Roam 

W.T. Pool Roam 

SUaTECT: AIR COUNTS FOR 

SYMBOL: H - 1  

Filter No. 
4 

8 
10 

.12 

13 
, 

2 

1 

9 
, 

6 

7 
3 

5 
16 

r '6: 

-32- 

. 9 3 3  

BRUCE B. RIEBE 
BBR/ed 

e 

c 

n, 

4 

c 

c 



& 4 - -  i-q 

Group Leader, H - l  DATE: 8- ssyb I 

, General Monitoring Section, E-l  

TO: 

FROM: ,,.-. .. 
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TO: Dean I). Meyer, 

FROM: , .. Bruce B. Riebe 

SUBJECT: AIR COUNTS FOR 
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TO: Dean D. Meger, 

FROM: ,. Bruce B. Riebe 

SUBJECT: AIR COUNTS FOR 
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TO: Dean D. Meyer 

FROM: , Bruce B .  Riebe, 

SUBJECT: AIR COUNTS FOR 
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TO: Dean D. Meger, .~ 

FROM: ,,.., Be- B. -. Rlebe 
SUBJECT: AIR COUNTS FOR 

SYMBOL: H - 1  
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TO: Dean D. Meyer, 

FROM: , .. Bruce B. Riebe 

SUBJECT: AIR COUNTS 
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TO: Dean 0. Mops, 

FROM$ e -  ~ C O  S,. Riebe 

SUBJECT: AIR COUNTS Ii'OR 
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TO: Dean D. Meyer , 
FROM: e . Bruce B.. Rlebe, 

SUBJECT: AIR, COUNTS FOR, 
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TO: Dean D. Meyer, 

FROM: e - *  Bmce B-. Riebe 

SUBJECT: AIR COUNTS’POR 

SYMBOL: H - 1  
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TO: Dean D. Meyer, 

FROM: , . Bryce  B, Riebe, 

SUBJECT: AIR COUNTS FOR 

SYMEOL: H - 1  
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SYMBOL: R-1  
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TO: Dean D. Ieyer, 

FROM: Bruce B .  Riebe 

SUBJECT: AIR C0UkI"T FOR 

SYMBOL: H - 1  
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SUBJECT: AIR COUNTS FOR 

SYMBOL: B-1 

Filtor mo 

4 
8 

10 

11 

* 12 

13 

14 

15 

2 

BER/ed 

., 

i I 
s t i o n  

ma Roof 1 

i Roof 

- 

t r ac to r s  @ Row 

Roof 

f lag.  

Foundry 

ehouse 18 

-A Manhattan Loop 

8 Abbey St 

I 43rd St. 

10-B 36th St. 

15-B 35th St. 

1 E l l i o t t  

i6 34th st .  

B 

/. 64 ? 

t s 



SYMBOL: 8-1 
I 

/ r -  

Filter No d/m/d 

4 of m 
8 a 

ntractors 4 

0 
5 10 Row 

11 3 
12 .. 

13 

14 

15 

V Shop 

0 B l d g .  

8 

BRUCE 8.  RIEBE 



I, .' I 

q- /d- 9- y 8: 

R 

Dean I). Meger, Leader, H-1 DATE: . 
FROM: , . Bruce B.. Riebe, Monitoring Section, E-2 

SUBJECT: AIR COUNTS FOR 
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TO: Dean D. Meger, 
L 

FROM: Bruce 8.. Riebe 

SUBJECT: AIR coums FOR 
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Dean I), Meyer, - R "  
TO: 

FROM : BNW B o  Riebe, 

SUBJECT: A I R  COUmTS FOR 
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SYMBOL: H-1  

L 
.I 

Filter No. 

4 

8 

10 

12 

13 
14 

0 

H 

v 

3BR/eg 

0 

B 

W 

3 
1 

8 
2 

2 

B 

1 

L 
I 

- cation d/m/n3 

* - mma Roof 

L Roof I cG7 

ntractora '  Row ' 

R Roof 

Shop 

Bldg. , 

Foundry ! 

rehouse 18 

1-A Manhattan Loop 

4 Abbey St. 
1 43rd St. 

00-B 36th St. 

35-B 35th St. 
b E l l i o t t  

36 34th s t .  
'f. ,' / L n C  / 

f .  p;./ 

c f  1 

' 03Y 

, <-' /" /, 

. : - .? P 

BRUCE B. RIEBE 

0 
5 
2 

Q 

I' ; 

/- I '., 

Y 

i 

i: 



Dean D. Meyer, , +' 
TO: 

FROM : Bruce B, Riebe, 

SUBJECT: A I R  COUNTS 

SYMBOL: H-1 
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TO: Dean I). Meger, 

FROM: .-. Bryce B.. Riebe 

S;[wJECp: AIR COUNTS EVR 
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TO: DBen D. Meyer, 

FROM: -. Bruce B.. Risbe, 

SUBJECT: AIR COUNTS FOR 

SYMEOL: €I-1 
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TO: Dean D. Meger, 

FROM: *,.-. Bruce .. B-. Riebe, 

I 
-. 

, .  

it .e- 
DATE: 4 -30- 5- + * 
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Group Leader, H-1 

Gsneral blonitorlng Section, 11-l. 

SUBJECT: AIR COUNTS FOR 
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TO: Dean D .  Meger, 

FROM: ' Bruce E. Riabe 

SUBJECT: AIR COUNTS FQR 

SYMBOL: H - 1  
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TO: Dean D. Msger 

FROM: Bruce B. Riebe 

SUBJECT: A ~ R  tourns FOR 
I, " 

SYMEOL: H - 1  
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TO: Dean D. Meyer, 

FROM: . Bruce B. Riebe 

SUBJECT: AIR COUNTS FOR 

SYMBOL: H-1. 
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TO: Dean D. Meger, 

FRON: Bmce E. Rlebe,, 

SWJECT: AIR COUNTS I;DR 

SYMBOL: H-1 
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TO: Dean D. Meyer, 

FROM: ' .  Bruce B. Rlsbe 

SUBJECT: AIR COUNTS ??OR 
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TO: Dean D. Meyer, 

FROM: I .' Bruce 8. Riebe 

SUBJECT: AIR COUNTS FOR 

SYMBOL: H - 1  
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TO: Dean D. Meger, 

FROM: w c  Bruce &. Rl8be 

SUBJECT: AIR COUNTS FOR 

SYMSOL: H-1 
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TO: Dean D. Msger, 

FROM: Bmce B.. Riebe 

SUBJECT: A I R  COUNTS FOR 

SYMEOL: H - 1  
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Dean D. Msger, TO: 

FROM: e .  Bruce B. Riebe, 

SUBJECT: A I R  COUNTS FOR 

SYMBOL: H - 1  
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TO: 'Dean D. Meyer, 

/ 

Fil ter  No 

4 

8 

10 

13 

14 

15 

2 

1 

9 
6 

7 

3. 

5 
I 
, 

, .  
.' .( 

I /  

EBRI'ed. 
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SUBJECT: AIR COUIJTS FOR 
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TO: Bean D. Meyer, 

FROM: * .’ Bruce B. Riebs, 

SUBJECT: AIR courms FOR 
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TO: Dean D .  Meyer 

FROM: t * -  Bruce 8.. Riebl 

SUBJECT: AIR COUNTS Fo 

SYMEOL: H-1  
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TO: Dean D. Meyer, 

SUBJECT: AIR COUNTS FOR 
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FROM : Bruce B. Rfebe, 

SUBJECT: AIR COUNTS FOR 
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FROM: e -Bruce B. Piebe, 

.‘SUBJECT: A I R  COUWTS FOR 

2BQ3OL: H - l  

io 

2 

1 

9 
, w  

f 
2 .  

5 

16 

m s r ~ l  Monitoring Section, H - l  

? -  3 -  F f L  

1 BPdg. -I -a 
531-A Manhattan b o p  Ab 

- 

Lg4 A b b y  St. 

361 43rd St. - . L a - .  

--- 2500-B 36th S t .  , 

335-B 35th St. II- 

bob E l l i o t t  I, 

16336 34th St. uo 

* Q  

J.T. Sludge Ram 

J.T. Pool Rooan 
/ = *o  - d-y 

BRUCE B. RIEBE 

i 

i 



TO: Doan D. Meyor, (1 
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FROM: , . Bruce B. Riebo, G 
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FROM: Bruce B. Riebe, 
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Dean D. Meyer, UFfder, H-l 
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TO: Doan D. Meyer, GI 

FROM: , Bruce B. Riebs, C 
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To: Dean D. Meyer, GI 
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TO: Dean D. Meyer, GI 

FROM: Brucq B. Rlebo, 

SUBJECT: AIR COUNTS FOR 

SYMBOL: H - 1  

Loc 

4 G8I 

- Fi l t e r  No. 

8 HR] 

10 

11 

12 

13 

14 

15 

2' 

1 

9 
6 

7 

9 

c 01 
CMI 

v i  
0 1  

BY 
Uaj 

33: 

19' 

86: 

25' 

21: 

B 01 

5 

16 

17 

aBR/ed 

' ,  16: 

W .( 

W .( 

,up Leader, R-1 

moral Monitoring Sect ion,  H - 1  

DATE: 7-9 u-  f I f  

I -  /9-- 5Lf 

i t  Ion 

rn Roof 
- 
Roof 

; ractora  Row 

Roof 

lOP 

Lag 

poundrg 

,house 18 

.A M8nha-n 

/r'A.i 
\ -- 

. 
OOP la3 

Abbey St. L 
43rd S t .  0 / d F  

I-B 36th S t .  

i! 
i2 

8 
$ 
* j-B 35th S t .  

E l l i o t t  &G 
34th St. 4 
Sludge Room Ad@ 

Q2W k. * 
,? 
i 
T- 

\- 

i 
b 

. Pool Room A 

BRUCE B. R n B E  f 



TO: Dean D. Meyer, Or 

FROM: .. Bruce. B . Riabe, G 
SUBJECT: A I R  COUXTS FOR 5 
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TO: Dean D. Meyer, GI 

FROM: , Bruce, B. Rlebe, ( 

SUBJECT: A I R  COUIVS FOR 

SYMBOL: H - 1  

4 

8 
10 

12 

13 
2 

1 

9 
6' 

7 

3 

5 

16 

17 

up Issder ,  B-l DATE: / b  - / 3 - 5 +  
nerPl Monitoring Sect ion,  H - l  

- / p w  

asmna Roof 

RL Roof 

ontractors Row 

Shop 

Bldg . 
31-A Manhattan Loop 

94 Abbey St. 

61 43rd S t .  

500-B 36th S t .  

135-B 35th St. 

ob Elliott 

636 34th St. 

.To Sludge 

.T. Pool Roola 

.c -- 
10 

BRVCE B. R1E.W 



TO: Doan D. Meyor, GI 

FROM : Brucb, B. Riebe, C ' :. 
SUBJECT: A I R  6 O U N T ~  
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TO: Dean D. Mfeyer, Gr 

FROM: , . Bruce B .  Riebe, G 

SUBJECT: A I R  COUNTS FOR 9 
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TO: . Dean D. Meyer, G 

FROM: Bruce. B . Rlebe , 
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TO: Dean D. Meyor, G 

FROM: (I Bruce B o  Rlebo, 
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TO: Dean D. Meyor, Gr 

FROM : , Bruce- €3. Rlebe, G 

SUBJECT: AIR COUivTS FOR 9 
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TO: Dean D.  Meyer, 0: 

PRa: Bruce. B. elebe, 
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FROM: , . Bruce B .  RIePbe, G 
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mm: , Bruce, B .  Riebe, 

SOktgCT: AIR COUNTS FOR ' 
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TO: Dean D. Meger, 
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TO: Dean D. Meyer, Gqoup Leader, H-l 

FRM: .-.Bruce B .  Rlebe, OenerPl Monitoring Section, H - 1  
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9-97-23 
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TO: Dean D. Meyer, GI 

FROM: , .Bruce B. plebe, C 

SUBJECT: AIR COUNTS M)R 5 
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Dean 0 .  Meyer, Gr up Zsader, H-l 
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TO: 

SUBJECT: A I R  COUNTS FOR 7 3 7 59 
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SUBJECT: AIR COmBTS FDR 9 
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531-A Manhattan Loop 
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361 43rd St. 
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3ob E l l i o t t  

~636 34th St. 
J.T. Sludge Room 

J .T .  Pool Room 
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sb 
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BRUCE B. RIEEE 



Dean D. Meyer, Zsader, H-1 DATE: l0  -2 7-59 
FROM: , Bruce B .  Plebe, Monitoring Section, H - l  

SUBJECT: A I R  COUNTS FQR 

TO: 

331-A Manhattan Loop 

194 Abbey St. 
861 43rd st. 

2500.~ 36th st. 

2135-B 35th S t .  

Bob E l l i o t t  

SplrrlBOL: H - 1  
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TO: Issder, H-1 DATE: ic9-37-3" 8 

i 

I d  ' I 

Monltorlng Section, H-P 

SYMBOL: H - l  
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13 Bldg . 6 shop 
31-A Manhattan Loop A 
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61 43rd St. a 0  
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TO: ' Dean D. Meyer, GI 1 -  
FRm: , , . . B P u c ~  B. Riebe, C 

4 
.* 

. SUBJECT: AIR COUloTS FOR 

SYMBOL: H - 1  

Filter no. 
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2 
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9 
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1 Bldg. 

331-A Manhattan Loop 

194 Abbey S t .  

361 43rd St .  

2 5 0 0 - ~  36th s t .  
2135-B 35th St. 

Bob E l l i o t t  

1636 34th St. 
W.T. Sludge Roan 

W.T. Pool Room 

*a  
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TO: Dean D. Meyer, 6r 

ma: Bruce B.. Rlebe, G 

SUBJECT':"AIR coum~ FOR 9 
SYMBOL: H - 1  
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i FROM: ,-Bruce B. plebe, Monitoring Section, H - 1  

3 s, 

5 '  
9 

SUBJECT: AIR COmQTS FOR 

SYMBOL: H - l  
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BRUCE E, R I E B E  

5 

& 

. 
P 



To: Dean D. Meyer, GI 

PRCM: .,Brmce B. Riebe, C 

S-T: AIR COUNTS 

SYMBOL: H - l  
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To: Dean D. Meyer, GI 

' F'RCtU: ,.Bruce B. Riebe, C 

SUBJECT: AIR COmQTS FOR 

SYMBOL: H - l  

J ! u i S L u *  
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f 
Leader, H-1 DATE: ,;c - l-P+ 

+ 
Monitoring Section, H-1 

TO: 

SUBJECT: AIR COUNTS FOR 

SYHBOL: H - l  
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TO: Dean D. Ideyer, Or 

FROM: ,.Bruce B. Riebe, G 

SUBJECT: A I R  COUIQTS M)R 

SYhOL: H - 1  

w r  Rq. 
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-3 : Dean D. Yeyer, C3 

FRW: 

-- 'GNECT: AI3 COUNTF F O R  

*.,Bruce B .  RZeba, c .. - .  
I 

$ 1  
.. c 

.c 

..4 
i 

. -  
: ,- -. ., 

aner~l Manitorlng Section, H-1 
-3G* 5 4  

l2xaLmL 
k m a  Roof 

RRL Roof 

Zontractors ROY 

V Shop 

3 BZdg. 

331-A Msnhattan Loop 

I94 Abbey S t i  

861 43rd S t .  

250008 36th s t .  

2135.B 35th S t .  

Bob Elliott 

1636 34th St. 

W.T. Sludge Roan 

W.T. Pool R o o m  
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8 
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BRUCE B. R I E B E  



/Contractors ROW P O  
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A 
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__u_- 

13314 Manhattan Loop A 

Bob E l l i o d t  ,r3 

1636 34th St. ,4 105- 
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aup Lemier, R - l  DATE: 6 -  5jL 
sner~l Monitoring Section, H-i 

w - F y  

3amms Roof' 

3 Bldg. 

531-A Manhattan Loop 

I94 Abbey St. 

561 43rd St. 

2500-8 36th st. 

2135-B 35th 8t. 

Bob E l l i o t t  

1636 34th s t .  

Y.TI Sludge Ram 

W.T. Pool Room 

BR;JCE B. RIEBE 



Tr, ; Dean D. Xeyer, GI 

'FRclM: , -Bruce B . Piebe, ( 

YJTtJECT: A I 3  COUNT3 F O R  
\ 

rnerpl Monitorfng Sect ion,  H-l. 

Jocak1.o n 

;anma Roof 

IRL Roof 

:ontractorsf Row 

r Shop 

1 Bldg. 

i 3 l - A  Manhattan Loop 

.94 Abbey St. 

I61 43rd St. 

'500-B 36th St. 

9.35-8 35th St. 

lob E l l i o t t  

.636 34th St. 

1.T. Sludge Roan 

I.T. Pool Ram 
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I 

BRUCE B. RIEBE 
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TO: Dean D. Meyer, Czr 

FROM : ,, _ _  Bruce E. Riiebe, G 

1’;UBJECT: A I R  COUmT8 FOR /( 

LYMBOL: H - 1  

)up I sader ,  R-1 DATE: / c  2 -  5- Lf 

- 1 7  q.4 
t n e r ~ l  Monitoring Section, H-l 

rontractors @ Rov 

Shop 

i31-A Manhattan Loop I ‘ / , .  *!% 
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b 
3 

I 

.e i 
!500-B 36th St. , >,/m 2 
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!135-B 35th St. -- # O  
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BRUCE B. RIEBE 
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ob E l l i o t t  

BRUCE B. RIEm 
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TO : Dean D. Meyer, oup Iseder, R-1 9 I 

FRa: 

SU~JECT:*AIR corns FOR 
Bruce B. ,Mebe, G Eerd Monftoring Section, H - 1  

/[ - ./' - I -  J '7 i 2YMBOL: H- l  



Tlz : Dean D. Mepr, Or 

mm: ; -Bruce. B. Risbe, C 

SUBJECT: AIR COUNTS I W R  / l  

i-!rnOL:: H-T' 

12 
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2 

9 
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,7 

EBK/e1 L 

--- I& Roof 
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135-B 35th 8 t .  -.L L 
ob E l l i o t t  , .?I 5- 

636 34th St. - *L 
.T, Sludge Room 

"TI Pool Ram 

BRUCE B. 3IEBE 
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17 

Dean D. Meyer, Gr DA-TE ; , /? -- 1I - j -  

Bruce B. Riebe, G Sectlan,  H - 1  Fmm: c '  

TO: 

a .  

2500-8 36th s t .  

2135-B 35th Slt. 

Bob 3 ; l l i o t t  

2636 34th'St. 

W.T. Sludge Roan 

d.T.  Pool Room 

4 

0 

10 
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Bldg . 
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2 

1 
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I 

BRUCE B. liZEEE 
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TO: Dean D. Meyer, Gr 

FEI@l: t -BFuc€~ B: Riebe, G 

SUBJECT: A I R  COURTS FOR / C  

tYMBOL: H - l  

, 
. -: - 

hf 

n e r p l  Monitoring Section, H-I. 

-6-9-9 

o n t m c t o r s  Row 



TO: Dean D. Meyer, C3r 

Bruce B. Riebe, G FRm: 

fsUmCT: A I R  COUPP3 FOR / 
0 .  

a -  - 
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-- - -. ' - ' :.{ 
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RL Roof 
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ob E l l i o t t  

6% 34th S t .  

.T. Sludge Roan 

.T. Pool Room 
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T3: Dean D. Meyer, Or 

13; 

2 
7 
1. 

COU9?TE F O R  / (  

3 

T 
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L '7 

r 
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-7-5-cf 
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--- Contractors ’ Rov I 
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r 

, P 
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34th St. 
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- % - L ; ( f  

R L  Roof 
I-.- 

--_ - ontractors  Row 

.T. Pool Room .-.-A” m.. 

BRUCE Be IlIE€33 



To: Dean D. Meyer, C#x 

Bruce B. Riebe, G FROM: 

SUBJECT: AIR COUFWS FOR /l 

S m O L :  H-L 

- - 

Eilter* 
4 
8 

10 

12 

13 
2 

1 ,  

9 
6 

7 

3 

5 
16 
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135-8 35th S t .  

Db E l l i o t t  

5 3 6  34th St. 

.To Sludge Room 

.T. Pool Rooan 

BRUCE B. R I E B E  



TO: Dean D .  Meyer, 01 

ma: , Bruce, B. Rlebe, C 

SURJECT: AIR COUNTS FOR / I  

SYMBOL: H - 1  
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9 
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n e r P l  Monitoring Section, H - l  
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SYMBOL: H-1 
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12 
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6 

7 
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17 

neml Monitoring Sect ion, H - 1  
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2 G a t . h L  
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a# Roof 
mtractors R o v  

Shop 

Bldg . 
31-A Manhattan Loop 

34 Abbey S t .  

51 43rd S t o  

500-8 36th S t .  

L35-B 35th St. 

>b E l l i o t t  

536 34th St 
.T. Sludge Roan 

.T. Pool Roam 

BRUCE B. 3IESE 



TO: Dean D .  Eleyer, GI 

ma: Bruce B. Riebe, ( 

SUBJeCT:' A I R  COUl!'T6 FQR 11 

3 r n O L :  H - 1  

u t  er RQ . 
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T o :  Dean D. Meyer, Q1 
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.T. Pool Room 

BRTJCE B. RIEBE 
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TO: Dean D. bf8g€?r, Gt 

FROM: , Bruce. B. Risbe, C 

SUBJECT: A I R  COUMTS RIR / 
SYMBOL: H - 1  
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TO: Dean D. Meyer, Or 

mal: Bruce B. Riebe, G 

SOBJECT:'AIR C'omers FOR 
SYMBOL: H - 1  
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.To Pool Roan 
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T o :  Dean D o  Meye??, ar 
PROM: , Bruce. B. Riebe, G 

SUBJECT: AIR COUNTS FOR / (  

3yIuIBOL: H - 1  

u e r  ~ Q Q .  
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c ' If TO: Dean D. Meyer, DATE: /C- .;'p I ,  

mal: , Bruce B. Riebe, ng Section, H-1 

SUBJECT: AIR COUIVTS FOR 

S-OL: H - l  
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To: Dean D. Meyer, Or Lesder, 8-1 

.Bruce.B. mebe, G nerpl Monitoring Section, H - 1  

SUBJECT: A I R  COUMTS M>R 
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DATE: / & - / / + - F  

- -  f 

To: Dean D. Meyer, Gr H-1 

FRdM: ,,.Bruce B. Riebe, G Section, H-1 
*. .. 

SUWECT: AIR COUNTS POR 
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er, RQ. 
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FACILITY CODE 
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REAL-TIME AEROSOL FIELD MONITORING DATA PAGE 1 of /  

FACIUTYCODE c 1 LOGDATE / u -/y- 4 3  
CALIBRATION C O M M  MODEL NO R7m -3 

CALIBRATION SERIAL P 

SERIAL # fl -r 

COMMENTS 3f l /bv  / g r t i A J o  4/ drtfl,AE/ //r/ JP,&--2 .A/ fwl%/&,s; &flk 

fl CALIBRATION TIME 

RECAUBRATION TIME 

&&ffyK” ~ A J S I V G ~ !  C/F& r ,  5&,1wfl d r y  
/ 

FIELD MEASUREMENTS 

ER Program STPs 
Revision 0 
ERSOPIERTPWZ.III oatwm 

October 1 9 9 2  
STP 1.1 2 

Page 1 2  



, 
c 

ATTACHMENT 3 
I 

REAL-TIME AEROSOL FIELD MONITORING DATA FORM 

REAL-TIME AEROSOL FIELD MONITORING DATA PAGE1 o f L  

,- - FACILITY CODE I LOG DATE 

hf& MODELNO pp r n H 5  
LlL&--- 

CALIBRATION COM- 2 
CALIBRATION S IAL R 

SERIAL I 
CALIBRATION TIME ~7730 I VFUXQS-& 41 7a- 

44 /D - / q -q  / ??J* 
RECALIBRATION TIME 

COMMENTS gd@ 
‘i 

FIELD MEASUREMENTS 

COMMENTS 

& 

.. i d, ; 

i. 

ER Program STPe 
Reviaion 0 
ERSOPIERTpW2.112 09114/83 

October 1992 
STP 1.12 

Page 12 



c 

ATTACHMENT 3 

REAL-TIME AEROSOL FIELD MONITORING DATA FORM 

REAL-TIME AEROSOL FIELD MONITORING DATA PAGE1 o f /  

FACIUTY CODE I'jfbl LOG DATE 

CALIBRATION COMPlJ3E A b4.A MODEL NO 

CAUBRATlON SERIAL X 

SERIAL X 

CALIBRATION TIME 

RECALIBRATION TIME 

COMMENTS zf / '74 r; t j I /ct,AilR rtt.\ 3 Z C : , % , , / / p  , ,J 

ER Program STPs 
Revision 0 
ERSoPERTPW2.112 09114f83 

October 1992 
STP 1.12 

Page 12 



1 

c 

ATTACHMENT 3 

REAL-TIME AEROSOL AEU) MONlTORlNG DATA H)RM 

REAL-TIME AEROSOL REID MONITORING DATA PAGE 1 of 1 
/ P  -(q-qj? LOG DATE 

CALIBRATION COM- MODEL NO 

CALIBRATION TIME 7% 0 CALIBRATION SERIAL # 

FACILITY CODE - mv 3 
RECALIBRATION TIME @ Id 066% 

ER Program STPs 
Revision 0 
ERSOPIERTPW2.112 09/14/93 

October 1992 
STP 1.12 

Page 12 



AlTACHMENT 3 

STP 1.1 2 
ER Program S T h  Page 12 October 1992 Revision 0 
UISOPERTPDO~.~~~  09114193 

. .  

I .  



1 

L 

I I I I I 
1 I I I I I ILI 

I I .  1,s L , , 

. .  

P 3  

ER Program STPa 
Revision 0 
ERSopIERlPW2.112 09114103 

October 1992 
SfP- 1.1 2 

Page 1 2  
I 



AlTACHMENT 3 
, -  

REAL-fiME AEROSOL FIELD MONITORING DATA FORM 

REAL-TIME AEROSOL ,FIELD MONITORING DATA PAGE 1 of 

w c  LOG DATE / s - 2 2 - 9 3  FACILITY CODE 
CALIBRATION COMPLETE td MODELNO M- 3 
CALIBRATION TIME 0753 CALIBRATION SERIAL # 3F-rUjZjlL 
RECALIBRATION TIME A/ & SERIAL X /c@36 '2 
COMMENTS 

I 
I 

~~ ~ 

FIELD MEASUREMENTS 

ER Program STPe 
Revision 0 
ERSOPERTF'W2.112 09/14/93 

October 1992 
STP 1.12 

Page 12 



). 

I .  

, -  
AlTACHMENT 3 

ER Program STPs STP 1.1 2 
Revision 0 October 1992 Page 1 2  
ERSOPIERTPW2.112 09/14/93 

REAL-TIME AEROSOL FIELD MONITORING DATA FORM 
REAL-TIME AEROSOL FIELD MONITORING DATA PAGE 1 of 

FACILITY CODE L A &  L LOG DATE lthJ'ff ' 
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REAL-TIME AEROSOL FIELD MONITORING DATA PAGE1 of- 
1 /D-27---Ci'3 

* d 9  
FACILITY CODE LOG DATE 

CALIBRATION COMPLETE MODEL NO 

f 
u 3  
~2 

D 2 3 . 3 0  CALIBRATION SERIAL # / f A  CALIBRATION TIME 
RECALIBRATION TIME A/ P SERIAL # 3126 
COMMENTS obJ /I7 ' g"f6 Twk-  13 

SAMPLE 
TYPE 

ACTIVITY CONCENTRATION 
TYPE (mg/m3) 

~ 

FIELD MEASUREMENTS 
I I I 
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I I I I I 
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ATTACHMENT 3 
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DESCRIPTION 
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IS R e P L Y  
H8-80-217 REFLR TO: 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS SCIESI’IFIC LABORATORY 

(CONTRACT W-7405-esc-36) 
P 0 Box 1663 

Los Alamos, New Mexico 8754 5 
- 

x 
March 26, 1980 

M r .  B i l l  Crismon, Chief 
Technical Programs Branch 
Los Alamos Area Of f ice 
U.S. Oepartment o f  Energy 
Los Alamos, NM 87544 

Oear M r ;  Crismon: 

This i s  an informal update on the  s ta tus  o f  information about con- 
taminated land areas a t  Los Alamos. We were recent ly  requested t o  respond 
t o  a quest ionnaire regarding contaminated s o i l s  by the  Energy Systems 
Group-Rocky F la ts  P lan t  fo r  the DOE Transuranic Waste Systems Office. 
A copy o f  our response l e t t e r  and Enclosure No. 1 are attached for  
your information. There i s  noth ing s i g n i f i c a n t l y  new here, but  i t  i s  a 
poss ib ly  useful  c o r r e l a t i o n  o f  in format ion from the surve i l lance 
program, the  FUSRAP e f f o r t s ,  the  LASL Ten Year D/D S i t e  Plan, and other 
r e l a t e d  projects,  a l l  with some relevance t o  t h e  top i c  o f  contaminated 
areas. 

I f  any o f  the o ther  documents referenced as enclosures t o  the 
response are no t  r e a d i l y  ava i l ab le  t o  you, please l e t  us know and we 
w i l l  send you one. 

Sincerely, 

- 
Wayne R. Hansen, Group Leader 
Environmental Survei 1 lance Group 
MS 490 

I 

WRH/ml k 

Enc. (a/s)  

- - f  



1. 

t o  

, '  * -  

LASL Response t o  TWSO 

So i l  Contamination Survey Questionnaire 
- 

Contaminated Area I d e n t i f i c a t i o n  

Attached Table I 
have a t  l e a s t  some 

range a t t r i b u t a b l e  t o  

ident i f ie :  the areas i n  the Los Alamos area known 
s o i l  w i th  TRU contamination a t  leve ls  above the 
worldwide f a l l o u t  t yp i ca l  f o r  Northern New Mexico. 

Values taken. to  be f a l l o u t  are those given i n  the repor t ,  "Radioact iv i ty .  
i n  So i l s  and Sediments i n  and Adjacent t o  the Los Alamos Area, 1974- 
1977 ,'I (LA-8234-MS) , page 5. 

2 .  Locat ion and S i t e  o f  Contaminated Areas 

Attached Table I indicates the appropr iate references t o  maps i n  
enclosed documents. An estimated surface area for  each loca t i on  i s  
included i n  the  table.  
chemical data and attempt t o  define the l i k e l y  area w i t h  any concentra- 
t i ons  greater  than the range fo r  f a l l o u t  deposition. 
estimates can probably be derived fo r  most areas from e x i s t i n g  data, 
but  would be q u i t e  speculative. The fo l low ing  discussions o f  ind iv idua l  

These estimates are based on a t  l e a s t  some radio-  

Depth and volume 

areas and enclosed references g ive  some qual i t a t i v e  
extent  o f  avai 1 ab1 e informat ion.  

3. Character izat ion o f  Contaminated Areas 

i nd i ca t i on  o f  the 

3.1 TRU Character izat ion 

The fo l l ow ing  paragraphs g ive  sumnaries o r  i n d  cate references t o  
ava i lab le  data on the  radiochemical character izat ion o f  the contamination. 
In some cases, add i t i ona l  data e x i s t s  and could be compiled from 

\ various documents given s u f f i c i e n t  time. 

O f f - S i  t e  Areas 

AcidGPueblo Can on ( inc lud ing  the s i t e  o f  former l i q u i d  waste 
'*) and Lower Los Alamos Can on. Sumnary inforniation treatment p lant ,  T 

i s  included i n  the  S i t e  E I S  ' w E K 0 0 7 8 ) a g e s  -11 t o  4-32, H-20 
t o  H-24, and H-96 t o  H-101. Extensive in format ion w i l l  be included 
i n  the FUSRAP rad io log i ca l  survey document now i n  review d r a f t  form. 

waste l i n e s  already removed are contained i n  the repo r t  "Removal of a 
Contaminated I n d u s t r i a l  Waste Line, Los Alamos, New Mexico," prepared 
f o r  the FUSRAP program (DOE/EV-0005/14), page 38 and Fig. 4. These 
segments a re  scheduled t o  be removed as p a r t  o f  the funded construct ion 
p r o j e c t  t h a t  w i l l  replace the  e n t i r e  i n d u s t r i a l  waste c o l l e c t i o n  system 
a t  LA%. 

-+ 
Acid-Sewer L ine  Seqments. Descr ip t ion and in format ion on s im i la r  

c 



On S i t e  Areas 
, '  

v 
3 

-r. t - 
- - 
f 

TA-1 H i l l s i d e .  Information i s  contained i n  the repor t  "Radiological 
-. .. Survey and Decontamination of the Former Main Technical Area (TA-1 )  a t  

Los Alamos, New Mexico," (LA-68871, as indicated i n  Sec. I I I . G . ,  page 122, 7 
--. 

which references other  par ts  of the report .  -... 

Acid-Sewer Lines. Some in fomat ion  on s i m i l a r  circumstances i s  
* 
5 

included i n  reports already noted; p a r t i c u l a r l y  DOE/EV-0005/14 and LA-6887 
Sec. 1II.C. About 10 km of such.l ines, s t i l l  i n  use on the LASL s i t e ,  
are scheduled for  removal when construct ion i s  complete on the new 
doubl y-encased 1 i ne. 

DP-Los Alamos Canyon and Mortandad Canyon. Sumnary information 
i s  contained i n  the S i t e  E I S  (DOE/EIS-0018) i n  the same olaces noted 
above f o r  the o f f - s i t e  canyons. A sumnary'of 1974-1977 survei l lance 
data a t  selected locat ions i s  contained i n  the report ,  "Radioact iv i ty 
i n  S o i l s  and Sediments i n  and Adjacent t o  the Los Alamos Area, 1974- 
1977," (LA-8234-MS), pages 16-17. An extensive compilat ion o f  h i s t o r i c a l  
data on DP-Los Alamos Canyon w i l l  be contained i n  the FUSRAP rad io log ica l  
survey 'document now i n  preparation. Addi t ional  de ta i l ed  information 
f o r  both DP-Los Alamos and Mortandad Canyons, inc lud ing some aspects 
o f  p a r t i c l e  s i ze  d i s t r i b u t i o n s  and chemical propert ies, are included i n  
the r e p r i n t s  " D i s t r i b u t i o n  o f  Plutonium i n  So i l  P a r t i c l e  Size Fractions 
o f  L Iqu id  Eff luent-Receiving Areas a t  Los Alamos," and "The D i s t r i b u t i o n  
o f  Plutonium and Cesium i n  A l l u v i a l  So i l s  o f  the Los Alamos Environs," 
both by J. W. Nyhan, F. R. Miera, and R. J .  Peters. Other reports on 
research studies are i n  preparation, and addi t ional  monitoring data 
i s  avai lab le.  

the FUSRAP rad io log i ca l  survey document now i n  preparation. 
Lower Pueblo Canyon. Extensive informat ion w i l l  be included i n  

Ten-Site Canyon. Overflows from the TA-50 Radioactive Waste Treatment 
P lant  resu l ted  i n  contamination o f  p a r t  o f  Ten S i t e  Canyon, a t r i b u t a r y  
t o  Mo tandad Canyon. 
o f  discharge, l e v e l s  as high as 50 nCi/g gross alpha were measured. 
For about 300 m l e v e l s  a re  on the order o f  0.3 nCi/g gross alpha. The 
remainder has l e v e l s  genera l ly  less than 0.02 nCi/g gross-alpha. Most 
o f  the alpha a c t i v i t y  i s  plutonium, w i t h  238/239 r a t i o s  expected t o  be 
s i m i l a r  t o  those found i n  Mortandad Canyon. 
ava i l ab le  i n  LASL f i l e s .  

Some l i m i t e d  sampling has been done. Near the po in t  

Some addi t ional  data i s  

TA-21. A sumnary o f  informat ion on deposi t ion o f  airborne pa r t i cu la te  - emissions from the f a c i l i t y  i s  contained i n  the report ,  "Plutonium and 
Strontium i n  S o i l  Near Technical Area 21 ,I' (LA-4563). 
data are i n  LA-8234-MS, p. 15. Some subsurface contamination associated 
w i t h  abandoned i n d u s t r i a l  waste l i n e s  has been i d e n t i f i e d  and/or removed 
dur ing cu r ren t  decontamination o f  the o l d  plutonium processing f a c i l i t y .  

Selected monitoring 

- TA-50. Airborne emissions from the operat ing rad ioact ive l i q u i d  
waste treatment p l a n t  have apparently caused some general e levat ion of 
s o i l  concentrat ions i n  the v i c i n i t y  o f  the plant.  Some accidental d i s -  
charges have resu l ted  i n  l o c a l i z e d  contamination. Recent s o i l  monitoring 
data near the  f a c i l i t y  i s  contained i n  LA-823446, page 15, and DOE/EIS-0018, 
page H-101. , 



TRU Waste Areas. S i x  waste disposal areas, a t  l e a s t  some o f  which 
have surface contamination, a r e  current ly  being investigated under the 
TWSO administered program "Evaluation of TRU Waste Contaminated Areas 
(LASL EIS).'' Thomas Scott i s  the pr incipal  contact a t  Rocky F l a t s .  
B r i e f  descript ions o f  these areas are contained i n  the s i t e  E I S  
(DOE/EIS-0018) pages 3-129 through 3-145. 

. 

Other On-Site Areas. Some other on-site s o i l  sampling locations 
have above background but very l o w  leve l  (e.g., 4 . 2  pCi/g 23gPu) 
concentrations o f  transuranics, such as shown i n  00E/EIS-0018, page 
H-101. These general ly appear t o  be associated with proximity t o  
f a c i l i t i e s  that  had substant ia l ly  higher airborne emissions i n  the 
past (e.g., TA-27, as discussed i n  LA-4563). 

3 . 2  S o i l  Characterization 

Extensive information on geology and so i l s  i n  the Los Alamos Area 
i s  contained i n  the repor t  "Soi l  Survey of Los Alamos County, New 
Mexico,'' (LA-6779-MS). Additional information on the canyon areas i s  
contained i n  the rep r in t s  noted under the 'ea r l i e r  discussion o f  DP-Los 
Alamos and Mortandad Canyons. The FUSRAP .radiological survey report 
on Acid-Pueblo-Lower Los Alamos Canyons w i l l  contain some fur ther  de ta i l  
on so i l s  i n  those areas. 

4. 

the 

Remedial Action 

i 

9 

Recent s o i l  decontamination projects a t  Los Alamos are  described i n  
reports on TA-1 (LA-6887) and the indus t r ia l  waste l i n e  (DOE/EV-005/14). 

Future s o i l  decontamination projects have been proposed. I n  the 
'Ten Year Decontamination/Decomissioning S i t e  Plan, FY 1980 thru 
FY 989, prepared i n  1977 f o r  the Albuquerque Operations Office, severa l  
o f  he on-si te areas discussed above were covered. (Obviously, the 
l i s t s  do not coincide completely because d i f f e ren t  c r i t e r i a  were 
applicable.) These included the TA-1 Hi l ls ides,  the Acid-Sewer Line, 
DP-Los Alamos Canyon, Mortandad Canyon, and Ten Si te  Canyon. O f  these, 
only the Acid-Sewer Line i s  current ly  scheduled as par t  o f  a funded 
project. The TRU waste areas are being addressed and, presumably, 
decisions and funding proposals w i l l  fol low. The can ons now receiving 
t reated l i q u i d  e f f luen ts  (DP-Los Alamos and Mortandad 7 w i l l  probably not 
be considered f o r  decontamination u n t i l  discharges cease. The areas 
around cur ren t ly  act ive f a c i l  i t i e s  (TA-21 and TA-50) w i  11 presumably 
be considered along w i th  decomnissioning o f  those f a c i l i t i e s  when they 
cease operations. The o f f - s i t e  areas i n  Acid, Pueblo, and Lower Los 
Alamos Canyon are cur ren t ly  being considered under the FUSRAP e f fo r ts .  

It i s  our judgment tha t  any decontamination undertaken w i l l  be done 
t o  meet the "as low as practicable" requirements. Data i n  the LASL 
environmental survei 1 lance annual reports for 1972 through 1979 show 
tha t  none o f  the a i r  sampling stat ions on-site o r  adjacent t o  LASL 
recorded any annual average airborne concentrations approaching the 
proposed EPA derived l i m i t  o f  1 fCi/mq3. This should be su f f i c i en t  
t o  demonstrate compliance with the proposed €PA dose l i m i t .  A var iety 
of other pathways have been evaluated and none appear t o  have the potent ia l  
for doses approaching the proposed EPA l i m i t .  



J 

5 - 5 : , -_ 
5.0 Imp1 ementa t i  on _- 4, 

-3 , - Added s t a f f  would be necessary fo r  s o i l  decontamination a c t i v i t i e s  
a t  LASL. A c o r e o f  experienced s t a f f  and management personnel e x i s t  i n  
Health Research D iv i s ion  who ca r r i ed  out  the TA-1 clean-up described i n  
the enclosure. 
e f f o r t s  i n  e x i s t i n g  assignments. Added costs o f  waste area development 
would be incurred as we1 1. 

L- 

v 
z- -: - However, added manpower would be needed t o  replace t h e i r  

Analy t ica l  data acqu is i t i on  would requi re added laboratory s t a f f  t o  

Decontamination process development would not  be required a t  LASL 

accommodate any increased work. 

s ince a DOE waste management f a c i l i t y  e x i s t s  on s i t e .  

P i l o t  p l a n t  t e s t i n g  f o r  decontamination o f  so i l s ,  whi le f i t t i n g  the 
cost -benef i t  considerations a t  some areas o f  s o i l  contamination i n  the 
U.S., would n o t  be needed a t  LASL. 

waste management f a c i l i t y  would be p a r t  o f  the costs o f  removal o f  s o i l s  
contaminated with TRU elements. 

Financial  costs incurred t o  develop added waste p i t s  a t  the LASL 

c 

6 -  
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TABLE 1 

! 

I '  

IDENTIFICATION AND APPROXIMATE S I Z E  OF 
KNOWN TRU CONTAMINATED SOIL AREAS AT LOS ALAHOS~ 

- 
Area Ident i  f i ca ti on Hap Location 

Off-Si te Areas 

Acid-Pueblo Canyon See S i t e  E I S  
(Includes TA-45 Location) Fig. 4.1.1-2, 

I pg. 4-14 

Lower Los Alamor Canyon See S i t e  E I S  
Fig. 4.1.1-2, 
pg. 4-14 

See OOE/EV-OOOS/l4 Acid Sewer Line Segments 
under Roads (4 Locations) Fig. 4. p. 5 

On-Site Areas 

TA-1 H i l l s i d e  1 (Ortho/Top) 

Acid Sewer Lines 2 (Ortho/Topo) 

(Los Alams Canyon) 

Estimated Area Remarks 

5.6 Evaluation under FUSRAP 

26 Evaluation under FUSRAP 

Removal Scheduled Under 
Funded Construction Project 

Removal Scheduled Under Funded 
Construct i on  Project  

DP-Los Alamor Canyon 3 (Ortho/Topo) 2 Currently Active Eff luent 
Receiving Area 

Lower Pueblo Canyon 
(Otowi Sectlon) 

Ckrtandad Canyon 

Ten-Si t e  Canyon 

TA-21 

4 (Ortho/Topo) 20 Evaluation under FUSRAP 

S (Ortho/Topo) 1 .5 Currently Active Eff luent 
Recei v i  ng Area 

6 (Ortho/Topo) 1 

7 ( O r t h O / T O p o )  ' 30 Currently Active Faci l  i t y  

TA- 50 8 (OrthoTTopo) 4 Currently Active Faci 11 t y  

TRU Waste Areas See S i t e  E I S  

pg. 3-131 

- Inves t i  ga ti on under "Eva1 ua t i on 
A,B.CaGaTaV Fig. 3.3.3-7. o f  TRU Waste Contaminated Areas" 

- 

%rea$ known to have a t  l e a s t  some soil wi th  TRU contamination a t  leve ls  above 
the range a t t r i b u t a b l e  to worldwide f a l l o u t  t yp i ca l  f o r  Northern New Mexico. 
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~ c r h  ZT?. d s F o s i t  the  radioact ive r.atcrials from the Fall-out. 

l i c l e d  C7z.t the  d2t.3 Fepcrted here in  demxstrate t h e  c m y l e x  a d  %i!.$-cm- 
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.-. The prinizry fuqction of the I.:et.abclic 21.stoy~ Unit  of the X l a ~ c -  

gozdo Sect lc i l ,  J i v e r s i f i e d  Problsms f)ivisioi?, Atonic ZncrOg Pra j e c  t ,  

U.C.L.A.,  h a  been t o  i nves t iga t e  the greswce  o r  absence cf radiatio:? 

r '  

r e p o r t  in !is, 1. 

on z h a l s  collected f r o 2  iiidely s e p r a t s c i  a7ea.s as f o 1 l o - x :  

The p r i n s i p l  enpkasis in tkis report n i l 1  be placed 

1. i k  Fenced Arm r o u n d  t h e  Cratt;. am1 ths are2 just zdjast: . t  

. .  
_ i  

_ _  . . 
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. -, t-. !c<intecl o ~ t  t h a t  s ixce  r.0 r a 3 i o l o g i c a l  assays an anjsa l s  ivere 

_ .  --:c5 cst  p r i o r  to t he  detcnai ior!  c;f t t te i.cri3, r,o t r u e  cont rc l  data are  

-.:?_.?le, All d a t a  are s w L x r i z e d  in Tatlss 1 t c  2 ,  irdcsive: . 

91 S Ci S S I GS 

F.-YZ,  it, is necessa-y t o  d 2 f i n a  clearly tl:? l k i t 2 b i o n . s  of t h o  ac- 

. - .  . 
2 - L -  as given in Tables 1 20 2 ,  ir.clnsive. Lr,  d i s c u s s k g  t he  s i r -  

.A 

.-- 
- t  53 of 211 such data, t he  fol locir ; ;  f a c t , ~ ~  ~ ; , L I S ~  be taken i n t o  CCR-  
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POLLUTAhi IWEhTOXY PROGRAM 

0 . .  
i - 

I The A s s i s t a n t  General H a x g c r  f o r  M i l i t a r y  Appl ica t ion  has 
rcqucsccd t h a t  we provide him wich c e r t a i n  d a t a  on the  rad io-  
a c t i v e  and nonradioact ive po l lucan t s  r e l c s c d  from liL f a c i l i t i e s  
v i a  l i q u i d  and a i r  d ischarges .  In order  t o  j r o v i d c  such da ta ,  
we arc reques t ing  thar you examinc the  source and na tu re  of 211 

they  arc r e l eased  t o  tn'c environment. Thc coacen t r a t ion  and 
pcrccntagc of the  app l i cab le  Fede ra l ,  s t a t e ,  o r  local s tandard  
ar?d tlic. t o t a l  quzn t i ty  r c l cased  a r e  of p a r t i c u l a r  i n t e r e s t .  

s tandard where more than one s tandard  e x i s t s .  

:,'e r e a l i z e  t h a t  t h i s  p r o j e c t  w i l l  5c a major e f f o r t .  
Tt is S e c a i n g  i nc reas ing ly  clear t h a t  adaquatc d a t a  ciust be 
zvzila 'ble t o  s u b s t a n t i a t e  :he f a c t  t h z t  each AL f a c i l i t y  i s  Seic3 
opzzaced without  s i g n i f i c a n t  adclcrse e f f e c t  u?on the e c v i r o n c e x .  
~'.l:h.;gk t h e  UC's r e l a t i o n s h i p  and i n t c r f a c c  wi th  EPX 2nd s:ate 
325 l o c a l  p o l l u t i o n  c o n t r o l  a u t h o r i t i e s  i s  s t i l l  clouded, w e  must 
i a l t i a t e  a c t i o n  t o  assure in fonna t ioa  whcrcby %e can f a c m a l l y  
discr;ss bo th  r ad ioac t ive  and nonradioaccive p o l l u t a n t s .  

' p o l l u t a n t s  assoc ia ted  with your ope ra t ioas  and =he means by which 

-rc L d l u e n t  concent ra t ions  should be coraparcd t o  ttic most r e s t r i c t i v e  ' 

However, 

. 

Therefore ,  w e  r eques t  t h a t  you i n i t i a t e  a "Po l lu t an t  Icventory  
P r o g r d '  which w i l l  r e s u l t  i n  the following: 

- 1. k d a t a  package concerning only the  n o n r a d i o a c t i v e '  
p o l l u t a n t s  c u r r e c t l y  being disckargcd. 
should be forwarded t o  t h e  Opera t iona l  S a f e t y  Divis ion,  
through t h i s  a f f i c e ,  by Septeaber  1, 1971, It is 
recognized t h a t  we informa:Fon m. nonradiozc t ive  
p o l l u t a n t s  may not  c ava i l zb le .  Our i n t e n t  is to 
provide DNA with t h a t  i n f  ormation concerning .L\i non- 

r ega rd le s s  of i t s  conj leceness .  
of such p o l l u t a n t s  need n o t  be r epor t ed  at t h i s  t i a e .  

This pzckage 

r ad ioac t ive  p o l l u t a n t  \ wnicn i s  c c r r e n t l y  a v a i l a b l e  
Toral q u a n t i t i e s  

2. A d a t a  package.codccrning the r a d i o a c t i v e  and non- 
r ad ioac t ive  po l lu t zacs  t i scSarged  dur ing  1971. 
package should be forwarded to :he O p e r a t i o a d  Sa fe ty  

TSis 



Divis ion ,  thou;;:? :3is o f f i c e ,  by Febrcary 1, 1972. 
It should be sis;iLcr io la:c packagcs furnished by 
AL con t rac to r s  dari::g the  e a r l y  no2ths of 1970 a d  
1971 unich conceraad ort?y rad ioac t ive  mazeris1 con- 
c e n t r a t i o n  and disc:?srgc q u a n t i t i e s .  This package 
should b e  f a i r l y  co;n?lcce for r ad ioac t ive  poilu:a.n:s 
but may be sonew1:ac dcf i c i enc  with reference t o  non- 

general, except f o r  s a n i t a r y  sewage d a t a ,  t o c a l  
q u a n t i t i e s  of a l l  pollutants discharged s!iould be 
repor ted  i n  t h i s  and a l l  subscquent r e p o r t s .  

A d a t a  package concerning the r ad ioac t ive  end non- 
r ad ioac t ive  pol lu tznes  discharged during 1972. 
package should be forwardcd t o  the Operat ional  Safety 
Divis ion ,  through this o f f i c e ,  by February 1, 1973 
and w i l l  be a coztirruiag requiremen: whereby such a 
r e p o r t  w i l l  be subruitted annaally.  The 1972 r epor t  
should provide cozple te  i n f o r s a t i o n  on t h e  na tu re ,  type,  
concent ra t ion  an& q u a n t i t y  of both r a d i o a c t i v e  and 
nonradioact ive po l lu t an t s .  

' r ad ioac t ive  pollutants discharged dur ing  1971. I n  

3 .  
This  

I 

Your e f f o r t s  i n  the  i n i t i a t i o n  and continua:ion of t h i s  long-range 
Troject will be appreciated.  
Trovidsd t o  assist  you i n  scoping :Its d a t z  packages. 
ars by GO means all inclusive b u t  r ep resen t  p o l l u t a n t s  or noxioas 
con6itior.s in e f t ' l uan t s  which should be considered,  and present  a 
f o m a t  which w i l l  a ssure  t h a t ' t h e  desired information i s  re?orted.  
Your questiorrs should be d i r e c t e d  t o  E. E, Wingfield of t h i s  office, 
or t o  t h e  Operational Safe ty  Div is ion  (505-264-8091). 

Attackaents  I and 11 a r e  being 
The z t t s cbnsn t s  

. 

L a  : 5ic 

./ - J 

H. Jack Blackwell 
Area Hanager I 

i 

Enclosures: 
1. A t z a c b e n t  I - Guidelines 
2. ,ittac'ment. 11- Invencory of A i r  & 

Water Releases t o  the Eaviro;ur.ent 1 

The referenced attachments wem not included with 
this record when it was compiled under the 
Compmhensive Environmental Assessment and 
Response hogram ICEARP). This occurred before 
the Environmental Restoration Program's Records 
hceSSing Facility IRPF) was established. 



I '  POLLUTANT INVENTORY - 197 1 

Liauid Efr'iuent s 

Non-radioactive liquid effluents a re  discharged through two major 

treatment plants where samples a re  collected and analyzed. 

tities a r e  discharged into septic tanks and to sanitary sewer systems which 

a r e  operated by the Z i a  Company. 

Small quan- 

There a r e  some discharges directly 

to the environment from cooling towers ,and other cooling water sources. 

Information on liquid waste discharges ar,e given in Table I and Table 11. 

Airborne Effluents (Nonradioactive) 

The method of estimating airborne effluents was  discussed in the 

report of September 1, 1972. 

effluent source was  not repeated this period but stock issue records were 

again compiled and checked by the industrial hygienists and the individual 

The complete survey of each potential 

group leaders to make certain that the data accurately represented the 

effluents. 

total period c,overed is from November 1, 1970 to October 31, 1971. Thus 

The data a r e  given in Table III. For a number of reasons the 

it i s  a twelve month period and there have been no significant changes in 

the final two months of 197 1. 
I 

End-of-year compilations a re  difficult to 

obtain to meet a February 1st deadline because accounting facilities a r e  over- 

loaded compiling other annual data. 

it  seemed desirable to follow this with a survey of the succeeding six months 

period. 

The first survey was begun in May and 

Estimates of vehicular emissions of carbon monoxide,; nitrogen 

oxide4 and lead were included in  the previous report for  purposes of com- 

parison. They have not been included in  this report but the numbers a re  

I__-. 

i strictly proportional to the quantities of gasoline consumed. 
6ecei'/ed by Ea-HPF I 



“Further studies have been done on emission rates of cadmium 

f r o m  silver soldering operations undcr various coiiuitions. 

work avoiding direct impingement of the solacring torch flame on the 

i V i t i i  careful 

silver solder, cadmium emissions vary between .00170 and .00570 of the 

weight of brazing alloy used. 

ranging from 1670 to 2470 cadmium. 

done in  a careless  manner directing the flame on the solder, the emissions 

These rates  were obtained with alloys 

When silver soldering is deliberately 

‘ can go as high a s  1% of the weight of the alloy. Most silver soldering is 

done by experienced personnel and if allowance is made for some unskilled 

work an average emission rate of . O r %  seems reasonable. 

same figure used in computing the cadmium emissions in the last report 

and has been used in this one. 

- 

This is the 

It will be noted from the table that the emissions during the 

second half of the year did not differ greatly f rom those in  the first half. 

Trichloroethylene and methyl chloroform have increased somewhat. 

chloroethylene has decreased significantly due to the partial shutdown of 

an operation where it had been used. 

Laboratory had shown a fairly consistant pattern of about 600 lbs/year for 

the 10 year period of 1959-1969. However, no new mercury was acquired 

in  1970 o r  1971. 

Pe r -  

Acquisitions of new mercury by the 

( 

This indicates that mercury is being recovered and 

recycled. 

indicated that the emissions of nitrogen oxides given in the last report were 

too high. 

mate of the upper limit of emission of nitrogen oxides. 

A more thorough material  balance on nitric acid usage has 

The’figure given for the total for 1971 is a more accurate esti- 

Since the last report the Environmental Protection Agency has 

proposed an emission rate for beryllium of ten grams per day as an allow- 

able limit. This is many times higher than the rates in-this table. There 



s -- + 
i 
3 
i 

t .  
-I 1 .  - has  also been 'some'discussion of an allowable cmission ratc for  trichloro- 

ethylene. 

adopted and trichloroethylcne is considered as a potential contributor to 

Ambient standards for photociicmical oxidants havc been 
.. 
-f 

* 

this type of pollutant because of its instability. In the E . P . A .  publication ? 

on requirements for state implementation plans they suggest the limi- 

tation of trichloroethylene emissions where photochemical oxidants a re  a 

. significant problem. The limitation suggested is 15 pounds per day from 

any equipment, presumably any single source. . Emissions from one single 

degreaser at Los Alamos does exceed this rate by a factor of nearly four. 

Considerstion is now being given to changing the solvent from trichloro- 

ethylene to the more stable perchloroethylene. Total emissions of t r i -  

chloroethylene should decrease in  the next period since one operation which 

is a major source is phasing out. 

limitation on trichloroethylene is not a standard. Photochemical oxidants 

are not a problem here and the state has  not included this limitation in its 

implementation plan. 

It should be noted that the proposed 

e 

I 

. .  
. .... 



Source of Nature 
Pollutant ’ of 
or No. Pol 1 ut ant 

Non-Radio- 
active 
(Radioac- 
tive wastes 
processing 
plants-2) Nitrates 

PH I1 

. + I 1  Cadmium 
II Mercury 

I t  Chromium 
I 

Cyanides 

Total 
Dissolved 
Solids r( 

. . - - . __.___ 

n Fluorides 

Chlorides 4 .  

* 1; ‘ , - Not detectable. 

Method 
of 

Release 

Water- 
borne 

11 

I1 

II 

I1 

I1 

It 

II 

I1  

TABLE I 
INVENTORY OF POLLUTANTS RELEASED 

TO THE ENVIRONMENT,-1971 

Most Restrictive 
Concentration Quality Std. & 

Liquid Stream Setting Std. 
in Authority 

Percentage 
of 

Standard 

Total Quantity 
or Pollutant 
Released, 1971 . 

45 mg/l 
80 mg/l Federal 

8.8 State 

ND* 

’ 6.6 - 8.6 

ND* 

ND.* 

0 
0.01 mg/l 
Federal . 

500 mg/l 
1571 mg/l Federal 

1.0 mg/l 
3.90 mg/l Federal 

167 mg/l 250 mg/l 
Federal 

178 

0 

0 

0 

0 

314 

39 0 

67 

0 

87220 kg 

216 kg 

9268 kg 



A .  .._ --.- - 
INVENTORY OF POLLUTANTS RELEASED 

TO THE ENVIRONMENT, 1971 

Nos t Restr ic t ive 
Source of Nature Method Concent ra t ion  Q u a l i t y  S t d .  & Percentage  To ta l  QuCint i ty  
P o l l u t a n t  

or N o .  P o l l u t a n t  Release Liquid Stream S e t t i n g  S td .  S tandard  Released, 1971 
of P o l l u t a n t  of of i n  Au thor i ty  of 

~ 

18 sepa- . 
rate cool ing-  
i n g  tower 
d i s c h a r g e s  TDS 

+ <  
3"A 

.I ' 
COD . ,-' 

TA- 2 
Cooling 

Discharge +6 Cr 
*20 

TDS 

COD 

i 

Varies b u t  
Water- may av. abou t  
borne  1100 m g / l  

II ' 

V a r i e s  b u t  
may av. abou t  
90 m g / l  

I1 25 m g / l  

800 m g / l  11 

II 

500' 
State 

., 

80 - 
S t a t e  

. O l  

500 

80 

200 

1 2 '  

250,000* 

160 

0 

* 
An aluminum h e a t  exchanger  w i l l  be r e p l a c e d  wi th  a s t a i n l e s s  s teel  u n i t  i n  t h i s  system and 

t r ea tmen t  by chromate w i l l  be d i scon t inued .  

. .  



S o u r c e  of N a t u r e  
P o l l u t a n t  of 

or N o .  P o l l u t a n t  

. &adioac- 
. tnlve Waste 
' e e a t m e n t  238Pu 

P l a n t  (2 )  ( s o l u b l e )  

239Pu 
I1 ( s o l u b l e )  

8 9 ~ r  
I1  ( so lub le )  

90sr 
I1 ( s o l u b l e ) ,  

I1  Gross a 

I1  Gross' B 

I1 Gross y 

I1 3H 

TABLE I1 
INVENTORY OF POLLUTANTS RELEASED 

TO TIIE ENVIRONMENT, 1 9 7 1  

Most R e s t r i c t i v e  
Method C o n c e n t r a t i o n  Q u a l i t y  S t d .  & 

of i n  A u t h o r i t y  
Release 

Water- 
borne 

I1 

I1 

I 1  

I 1  

11 

I1 

I1  

L i q u i d  S t r e a m  S e t t i n g  S t d .  

' 1 . 6 7  x 
1.137 x p C i / m l  

p C i / m l  F e d e r a l  

2 .360 x l o - *  
pCi/ml II 

1 . 0 0  x 
2 . 3 3  p C i / m l  

pCi/ml F e d e r a l  

1 . 0 0  
5 . 8 0  p C i / m l  

p C i / m l  F e d e r a l  

2 . 0 7  10-7 
pCi/ml -- 

1 .52  -- p C i / m l  

L O O  
5 . 4 4  p C i / m l  

p C i / m l  F e d e r a l  

Percen t a q e  
of 

- S t a n d a r d  

. 6 . 8  

1 . 4  

2 3 . 3  

580 

-- 

-- 

-- 

5.4 

T o t a l  Q u a n t i t y  
of P o l l u t a n t  

RelcctLied, A971 
1 ----_ - 

6 . 3 1  

1 . 3 1   LO-^ 

Ci 

1 . 2 9 2  x 
C i 

3 . 2 2  x 
C i  

1 . 1 5  x L O - 2  
C i  

1.111 C i  

8 .458  x l o d 1  
Ci 

3 . 0 2 2  C i  



.' .. 

Solvents  

T r i c h lo  r oe t hyle  ne 
Methyl chloroform 
F r e o n s  \ 

Acetone 
Pe rch lo roe thy lene  . 
K e r o s e n e  
Ch lo ro fo rm 
Methanol  
Methylene d ich lor ide  
Toluene  
C a r b o n  t e t r a c h l o r i d e  

G a s e s  - 
Sulfur hexaf luor ide  
A m m o n i a  
Ni t rogen  oxides  ( f r o m  

N i t r i c  oxide ( f r o m  stable 

C a r b o n  monoxide ( f r o m  

nitric ac id)  

i so tope  p r o c e s s )  

stable . isotope p r o c e s s )  

Me ta l s  

C a d m i u m  
B e r y l l i u m  

TABLE 111 .. 

R e l e a s e  R a t e s  (pounds /mon.  ) 

1 1 / 1 / 7 0  - 4 / 3 0 / 7 1  5 / 1 / 7 1  .. 1 0 / 3 1 / 7 1  

4250 
4170 
3250 
3080 
3000 
1600 

340 
250 
100 
460 
165 

lg /mon .  
2. 5 m g / m ~ n .  

5930 
5595 
2920 
2655 

87 3 
1100 
800 
175 
5 13 
300 
40 

1700 
890 -- 
-- 
-- 

Total for 12 mon. ii. 

(Pounds) -. 
a 
'7 - .  <* 

6 1120 
58590 
37 100 
34420 
23240 
16180 
68 10 
2480 
3680 
4550 
1230 

15 020 
10430 
20200 

17 00 

20000 

log.  
30mg 

4 



Tbu Z i a  Company 
, , i l i t i e s  & Engineer ing  D i v i .  -on 

WEEKLY WATER REPORT 

: 

ILITIES 6 ENGINEERING DIVISION 

W. L. Hiller, Macager, Zia Company .- 

ekly Water Report for the period 9030-59 t h  loomg 

STATIC PUMP DRAW 
TOTAL GALS. LLS HEAD LEVEL DOWN HRS . G . P . M .  

-B -0- 
, 2 1  Ma 544,900 

2 1  311 391.- 
b Y w7 1.2 97 s 589 
1 1$ Sbt 1.01S.4m 
) Y s77 1.17& 700 
1 3s 478 9@7.108 
IA 3a 58s l.3mm70@ 

- 2  28 $l*Jm 
4 9s In S W  

- 5  4a Stl I e- 

. 3  46 4 19 (# 

)TAL WELL PRODUCTION - 
laje Canyon la 
ater Canyon 1 - 4  

i 1s Alamos Canyon I 
Ita1 Sources Production 
)TAL PRODUCTION 

in big tanks 1 - 0  
3Z'AL CONSUMPTION 
verage Daily Production 1 4  - 
verage Daily Consumption 249 
atal raw storage in Los Algmos reservoir - 
>tal treated storage in Los Alamos 
3tal reserve storage in Los Alamos 
Dtal storage in White Rock 
ffluent water to golf course and others 4 
ff luent water to TA- 3 1 .I 
otal effluent water pumped this week 
otal precipitation this week 

4 * 

SEWAGE INFLUENT 7 -- 
- 

Richard C. Crook, Chief 
Utilities 6 Engineering 

C: Dunning, AEC 
WG6S 
H G  S 
State Engineer Office 
Files 

W' 



, I  

0 5  uo 99 t The Z i s  Company 
,,ilities & Engineeridg Divi- -011 

WEEKLY WATER REPORT 

3: W. L. Miller, Mapager, .Zia Company 

Z'ILITIES 6 ENGINEERING D I V I S I O N  
30 Qoptombot 1959 

DATE 
9-23-59 t h n  9-29-S9 

eek ly  Water Report  f o r  t h e  pe r iod  

STATIC PUMP DRAW 
ELLS HEAD LEVEL DOWN HRS . G .P .M. TOTAL GALS. 

-0- 
1 -B 
3 wr 444 

, u a j e  Canyon 1W 244 2 ,a 
l a t e r  Canyon 1 M  110 1,11 
.os Alamos Canyon 1.34 
' o t a l  Sources  Product ion  4,Sd 
'OTAL PRODUCTION 2 7 , 9 3  
Gain i n  big tanks 1,46 

'OTAL CONSUMPTION 26,52 

.verage D a i l y  Consumption * 
' o t a l  raw s t o r a g e  i n  Los Alamos r e s e r v o i r  - 
' o t a l  t r e a t e d  s t o r a g e  i n  Los Almos 
' o t a l  r e s e r v e  s t o r a g e  i n  Lo8 Alamos 
' o t a l  s t o r a g e  i n  White Rock 
: f  f l uen t  water  t o  gol f  course  and o t h e r s  
I f f  l uen t  water  t o  TA- 3 
r o t a l  e f f l u e n t  water  pumped t h i s  week 
r o t a l  p r e c i p i t a t i o n  t h i s  week 

iverane Dai ly  Product ion 3,9Q 

2:::: 
34.05 

1,94 

3,71 

-- 
1,71 

-- 

:c : 

1 
2 

SEWAGE INFLUENT 7,720,750 

Dunning, AEC 
WG&S 
USGS 
S t a t e  Engineer Of f i ce  
F i l e s  . 

Richard C .  Crook, Chief 
U t i l i t i e s  6 Engineering 



The Zia Company 
U c , l i t i e s  & Engineering Divis, n 

'0: W. L .  Miller, Mmaager 

WEEKLY WATER REPORT 

.. 2 ia Company 

JTILITIES 6 ENGINEERING DIVISION DATE 1A 

leekly Water Report for the period 

STATIC PUMP DRAW 
JELLS HEAD LEVEL DOWN HRS. G . P . U .  TOTAL GALS. 

Cuaje Canyon 
Water Canyon a. 3 
Los Alamos Canyon 1u 111 1# 
rota1 Sources Production LnQ 

@.$ rm 
3 

i&,d 
z*z 

s #9 
ZS.4 

-J 
3 

I #  4 
1. ti 

TOTAL PRODUCTION 

3i?w CONSUMPTION 
Average Daily Production 
Averaue Daily Consumption 

Total treated storage in Los Alamos 

in big tanks 

Total raw storage in Los Alamos reservoir - - 4.1 

Total reserve storage in Los Alamos 
Total storage in White Rock 

Total effluent water pumped this week 
Total precipitation this week 

Effluent water to golf course and others 
Effluent water to TA- 3 

CC: Dunning, AEC 
WG&S 
USGSJ' 
State Engine\er Office 
Files 

SEWAGE INFLUENT 
7#-#@= 

Richard C. Crook, Chief 
,Utilities 6 Engineering 



I t  

o s  uo '99 The Zia Company 
Utilities & E n g i n e e r i n g  Div is io l r  

, 
WEEKLY WATER REPORT 

0: 

rILIrIEs 6r ENGINEERING DIVISION 

W. L. Mi 1 ler , Manager,. Zia Company 

DATE 

e e k l y  Water Report  f o r  t h e  pe r iod  

STATIC PUMP DRAW 
'ELLS HEAD LEVEL DOWN HRS . G.P.U. TOTAL GALS. 

'OTAL WELL PRODUCTION - 
? u a l e  Lanyon 
i i  ZSU 
.os Alamos Canyon vw 

.'OTAL PRODUCTION 3 
a 8 8  

_ _  

0 - ' o t a l  Sources  Product ion 

i n  h i o  tanku -.. - 
:5m LO NSUMPTION - 
i i  m e  
iverage Dai ly  Consumption z m n T I + u  
' o t a l  raw s t o r a g e  i n  Los Alamos r e s e r v o i r  - z # l g g D w  
' o t a l  t r e a t e d  s t o r a g e  i n  Los A l a m o s  
' o t a l  r e se rve  s t o r a g e  i n  Los Alamos =*=m 7@4 
' o t a l  s t o r a g e  i n  White Rock -m=%-7 
:f f l uen t  water t o  gol f  course and o t h e r s  

ro t a1  e f f l u e n t  water pumped t h i s  week \ 1,472,000 

- 0 0  

: f f l uen t  water  to  TA-3 l D n I e m  

ro t a1  p r e c i p i t a t i o n  t h i s  week 

SEWAGE INFLUENT 

Richard C .  Crook, Chief 

CC : Dunning, AEC 
WG6S 

S t a t e  Engineer Of f i ce  
F i l e s  

U S G S Y  

U t i l i t i e s  6 Engineering 

OCT32 F9bB 



I t  l e  

305 uo 99 The Zia Company ' 
Uti-Aties & Engineering Divisio" 

WEEKLY WATER REPORT 

r0: W .  L.  Miller,  qanager ,  Zia Company 

JTILITIES 6 ENGINEERING DIVISION DATE 
29 PIIIQ r m  

d e e k l y  Water Report f o r  t h e  pe r iod  - 
A- m - 

STATIC PUMP DRAW 
WELLS HEAD LEVEL DOWN HRS. G.P.M. TOTAL GALS. 

t l  -B 

TOTAL WELL PRODUCTION 

C u a l e  Canyon 
Water Canyon 1W 190 1 3  
Los Alamos Canyon 148 92 Y 
T o t a l  Sources Product ion 1 4  
TOTAL PRODUCTION 3-q 

i n  b i g  tanks 
T a r P L a  CONSUMPTION 3 
Average Dai ly  Product ion 
Average Dai ly  Consumption 9J 
T o t a l  raw s t o r a g e  i n  Los klamos r e s e r v o i r  - * 
T o t a l  t r e a t e d  s t o r a g e  i n  Los Alamos z-5 
T o t a l  r e s e r v e  s t o r a g e  i n  Los A l m s  
T o t a l  s t o r a g e  i n  White Rock 
E f f l u e n t  water t o  go l f  course and o t h e r s  
E f f l u e n t  water t o  TA- 3 
Tota l  e f f l u e n t  wa te r  pumped this week 
To ta l  p r e c i p i t a t i o n  t h i s  week 

- 

'3 
1 3  
- %A - - -  

SEWAGE INFLUENT 
6,324,AW 

CC:  Dunning, AEC 
WG6S 

S t a t e  t:?gineer Of f i ce  
F i l e s  

U SG S e-*-'- 

Richard C .  Crook, Chief 
U t i l i t i e s  6 Engineering 



I 1  

015' uo 99 The Z i a  Company 
U t i - L t i e s  & Engineer ing  Divisiolr 

WEEKLY WATER REPORT 

0: 

TILITIES 6 ENGINEERING DIVISION DATE 

eekly Water Report for the period 

W. L. Mi 1 ler , M?nager, . 2  ia Cpmpany 

4 mvumrTYS9 

iu-zu-3~ cn 11-3-9. 

STATIC PUMP DRAW 
ELLS HEAD LEVEL DOWN HRS . G.P.M. TOTAL GALS. 

1 - B  
2 
3 22 

5 39 62 'I 1- 

- 1  37 sa 7 1- 

6 3a S16 1- 

-lA 2& 
- 2  26 *aA 

1 -  3 27 
,-4 27 
r-5 99 

SI 1- 
'OTAL WELL PRODUCTION 

;uaje Canyon 
later Canyon 9 

>os Alamos Canyon 
'otal Sources Production 
'OTAL PRODUCTION t s  389 
:-ON S UMPTI ON 
iverage Daily Production 
,verage Daily Consumption 
'otal raw storage in L O ~  Alamos reservoir - 
'otal treated storage in Los Alamos 
'otal reserve storage in Los Alamos *-  
'otal storage in White Rock 
:ffluent water to golf course and others 
{ffluent water to TA-3 
rota1 effluent water pumped this week * 
rota1 precipitation this week 

1 
I 

a, 

* #  
n 

d o f i r  s in big tanks 

,,- 

e*.- 

- 

-. 39w@3 

SEWAGE INFLUENT - 1.545 

CC: Dunning, AEC 
WG&S 
U S G S W -  I 

State Engineer Office 
Files 

,f 
~ 4- b 

Richard C. Crook, Chief 
Utilities 6 Engineering 



,os uo-99 The Zia Company 
UtidAties & Engineering Divisiou 

WEEKLY WATER REPORT 

r0: W .  L.  Miller, Wnager  , Zia Company 

JTILITIES 6 ENGINEERING D I V I S I O N  DATE 12 2 

deekly Water Report  f o r  t h e  pe r iod  11- ii,&ra 

STATIC PUMP DRAW 
WELLS HEAD LEVEL DOWN HRS . G.P.M. TOTAL GALS. 

~ 

; 
TOTAL PRODUCTION 4 .  - r o t a l  Sources Product ion  s 

# *  J r y e  rmm CONSUMPTION 
Average Dai ly  Product ion 

T o t a l  raw s t o r a g e  i n  Los Alamos r e s e r v o i r  - 
T o t a l  t r e a t e d  s t o r a g e  i n  Los Alamos - 
Tota l  r e s e r v e  s t o r a g e  i n  Los Alamos 
T o t a l  s t o r a g e  i n  White Rock 
E f f l u e n t  water  t o  gol f  course  and o t h e r s  
E f f luen t  water  to  TA- 3 
To ta l  e f f l u e n t  water pumped t h i s  week 
To ta l  p r e c i p i t a t i o n  t h i s  week 

L J,- 
Ayt- 

--* - -  
UAU 

SEWAGE INFLUENT 
t a m -  

CC:  Dunning, AEC 
WG6S 
USGS 
S t a t e  Engineer Of f i ce  
F i l e s  

Richard C .  Crook, Chief 
U t i l i t i e s  6 Engineering ' 



305 UO 99 The Z i a  Company 
Uti,*ties & Engineering Divisiou 

. WEEKLY WATER REPORT 

r0: W .  L. Miller, kjanager,, Zia Company 

urILIrIEs*& ENGINEERING DIVISION I DATE in 

deekly  Water Report  f o r  t h e  pe r iod  I 1-a - 

STATIC PUMP DRAW 
WELLS HEAD LEVEL DOWN HRS . G.P.M. TOTAL .GALS. 

. . -  Guaje Canyon 
Water Canyon 
L O ~  Alamos Canyon 
r o t a l  Sources  Production 
TOTAL PRODUCTION 

TOTm'CONSUMPTION - 5  

1 1  8 ,  

i n  b i g  t anks  12 9 NAJ 

Average Da i ly  Product ion (- ~ 2 , 5 7 S , 3 0 ! .  
Average Da i ly  Conswpt  ion 'r;te69928 

( T o t a l  raw s t o r a g e  i n  Los Alamos r e s e r v o i r  - 7.68 7,842 
2 3,089,248 
30,777,090 

- -  

T o t a l  t r e a t e d  storage i n  Los Alamos 
T o t a l  r e s e r v e  storage i n  Los Alamos 
T o t a l  s t o r a g e  i n  White Rock 
E f f l u e n t  water to  go l f  cour se  and o t h e r s  
E f f l u e n t  water t o  TA-3 r - U -  ~ 

T o t a l  e f f l u e n t  water pumped t h i s  week 
r o t a l  p r e c i p i t a t i o n  t h i s  week 

- - -  

1,332 ,uut 

- -  

I 

C C :  Dunning, AEC 
W C i 5 S . Y  
USGS 
S ta t e  Engineer O f f i c e  
Fi l e s v -  

SEWAGE INFLUENT 
7,237,010 

U t i l i t i e s  6 Engineering 



305 UO 99 I The Zia Company 
Uti-lties & Engineering D i v i s i o u  

WEEKLY WATER REPORT 

TO: W .  L. Mi l le r ,  tpfanager., 2ia.Company 

UT'ILITIES 6 ENGINEERING DIVISION I DATE 1 1939 

I Weekly Water Report  f o r  t h e  pe r iod  11-25-59 thm 12-1-59 

STATIC PUMP DRAW I WELLS HEAD ,. LEVEL DOWN HRS . G.P.M. TOTAL GALS. 

Guaje Canyon n 

Water Canyon 
Los Alamos Canyon 
r o t a 1  Sources  Product ion 
TOTAL PRODUCTION 

w -  . &U 

Average Dai ly  Consumption 
T o t a l  raw s t o r a g e  i n  Los Alamos r e s e r v o i r  - a 

T o t a l  r e s e r v e  s t o r a g e  i n  Los Alamos 
T o t a l  s t o r a g e  i n  White Rock 
E f f l u e n t  water t o  go l f  course and o t h e r s  n 

E f f l u e n t  water t o  TA- 3 
T o t a l  e f f l u e n t  water pumped t h i s  week 
To ta l  p r e c T  . 

T o t a l  t r e a t e d  s t o r a g e  i n  L O ~  Alamos .- 
- 

1 -, - 
. SEWAGE INFLUENT 1 -.- 

RicharB C .* Creok, ~ Chief 
U t i l i t i e s  & Engineering 

- 

CC: Dunning, AEC ;;;;a:-- 
S t a t e  Engineer O f f i c e  
Files 

, 



r05 UO 99 The Zia Company 
UtiAAties & Engineering Divisiolr 

WEEKLY WATER REPORT 
, .  

r0: W. L. Miller, Manager,' Zia Company 

UTILITIES 6 ENGINEERING DIVISION DATE 9 Dacabr A959 

Weekly Water Report for the period A2-2-59 thrrr 12-8-59 

STATIC PUMP DRAW 
HEAD LEVEL DOWN HRS. G .P .M. TOTAL GALS. WELLS 

Ill-B 
I f  2 2- I 
IC3 24 
IC4 34 6 
# S 36 9 
if 6 3b 5 
G- 1 AA I 
G- lA &A 
G-2 A n  4 
G-  3 All 6 
G - 4  2A 1 
G - 5  AA 1 

0 -  

TOTAL WELL PRODUCTION 1- 

Guaje Canyon 
Water Canyon 
Los Alamos Canyon 
rota1 Sources Production 
TOTAL PRODUCTION 

.. I 

1- - 

1- - 
- - 

in big tanks 
CONSUMPTION 

Average Daily Production 
Average Daily Consumption 
Total raw storage in Los Alamos reservoir 
Total treated storage in Los Alamos 
Total reserve storage in Los Alamos 
Total storage in White Rock 
Effluent water to golf course and others 
Effluent water to TA- 3 
Total effluent water pumped this week 
Total precipitation this week 

- 

- - -  
1 

1 - - 

SEWAGE INFLUENT 

Richard C. Crook, Chief' 
Utilities & Engineering 

CC: Dunning, AEC 
WC&S / 
USGS 
State Engineer Office 
Files 



03 uo b9. The Zia Company 
Ir- -,UtiALties & Engineering Divisiou 

WEEKLY WATER REPORT 

‘0: W. L. Miller, Manager, Zia Company 

ITLLITLES 6 ENGINEERXNG DIVISION DATE 

reekly Water Report for the period/ 

STATIC PUMP DRAW 
JELLS HEAD LEVEL DOWN H R S .  G . P . M .  TOTAL GALS. 

-1 

%S 
96 , 
;- 1 
;- lA 
;-2 
;- 3 
3-4 
2 - 5  

TOTAL WELL PRODUCTION 

- d 
f 

U $ 
t 

m a  4 * 
2 2  1 
ur s 

a 

A A  
W 

12.d 

dater Canyon 
Los Alamos Canyon 
rotal Sources Production $ o w -  
TOTAL PRODUCTION 

TOTAL CONSUMPTION 
Average Daily Production 
4verage Dai ly Consump t ion 
rotal raw storage in Los Alamos reservoir - 
rotal treated storage in Los Alamos 

in big tanks 

rota1 reserve storage in Los Alamos 
rotal storage in White Rock 

=I- 

U.9P7 ,M 
0 . 0  Zffluent water to golf course and others 

Effluent water to TA- 3 s 

Total effluent water pumped this week 
rotal precipitation this week 

- 
- 0 -  

CC: Dunning, AEC 
WC&S 
U S G S W  
State Engineer Office 
Fi l es  

SEWAGE INFLUENT 
6.771 .- 

Richard C. Crook, Chief 
Utilities & Engineering 



YII *\ ’ 
305 UO 99 The Z i a  Company 

Uti!!ties & Engineering 

WEEKLY WATER REPORT 

ro: W .  L.  Mil ler ,  Nkager ; .  Zia Company 

UTILITIES 6 ENGINEERING DIVISION DATE - 1- 
w 

GIeekly Water Report  fo r  t h e  pe r iod  

STATIC PUMP DRAW 
G.P.M. TOTAL GALS. 7 WELLS HEAD LEVEL DOWN HRS . 

Guaje Canyon 
Water Canyon 

1 # & 0 1 -  Los Alamos Canyon 

I TOTAL PRODUCTION 
1- i n  b i g  t anks  -*-w- 

Average Da i ly  Product ion La n-2 
T%Z CONSUMP~ION & n k A m D  

Average Dai ly  Consumption lDgg*Dw 
Tota l  raw s t o r a g e  i n  Los Alamos r e s e r v o i r  - 2.136 D Mlf 

.LH 
Tota l  t r e a t e d  s t o r a g e  i n  Los.Alamos 
To ta l  reserve storage i n  Los A l a m o s  
T o t a l  s t o r a g e  i n  White Rock 

21 n973.934 
31 * 595 0 128 

0 . -  E f f l u e n t  water to  go l f  course and o t h e r s  
E f f l u e n t  water t o  TA- 3 
T o t a l  e f f l u e n t  water pumped t h i s  week 
To ta l  p r e c i p i t a t i o n  t h i s  week 

l , ~ S , ~  
1 * 255 

. n o  

Richard C .  Crook, Chief 
U t i l i t i e s  6 Engineering 

C C :  Dunning, A E C  
WGhS 
USGS 
S t a t e  Engineer Of f i ce  
F i l e s  



3'05 tJ0'99 The Zia Company 
Uti,,ties & Engineering Divisiot 

WEEKLY WATER REPORT 

TO: W .  L .  M i l l  

UTILITIES & EN& 

Weekly Water R& 

..' .1 

STATIC PUMP DRAW 
TOTAL GALS. G.P.M. WELLS HEAD LEVEL DOWN HRS . 

I7 
G- IA z 1.1 
G - 2  1 3  

G - 4  22 I 

G - 5  Ah 

G- 3 Al l  4 
I 

WELL PRODUCTION TOTAL 

- - -  Guaje Canyon 

CC: Dunning, AEC 
WG6S 
USGS 
S ta te  Engineer O f f i c e  
Files 

Y Kichard C. Crook, Chief 
U t i l i t i e s  h Engineering . 



305 UO 99 The Zia Company 
Uti,,ties & Engineering Divisiob 

WEEKLY WATER REPORT 

TO: W. L. Mill 

UTILITIES 6 EN 

STATIC PUMP DRAW I 

WELLS HEAD LEVEL DOWN HRS . G.P.M. TOTAt GALS. 

IC1 -B -0- 

Water Canyon 168 88 d d u O a  
\ Los Alamos Canyon 

Total Sources Production 883.500 
TOTAL PRODUCTION 12.- 

TOTAL CONSUMPTION 1’) 

Average Daily Production 1 3 1  

Average Daily Consumption 1 G s  

Total treated storage in Los A l a m o s  3 1  746 1Q2 
Total reserve storage in Los Alamos 11 

Loma in bin tanks 

Total raw storage in Los Alamos reservoir - a- 

Total storage in White Rock --- - 

CC: Dunning, AEC 
UG 6s 
USGS 
S t a t e  Engineer Office 
Files 

- 
Richard C., Crook, Chief 
Utilities 6 Engineering 



~ 305 uo 99 
The Zia Company 

Uti,,ties & Engineering Divisiok 

STATIC PUMP DRAW 
WELLS HEAD LEVEL DOWN HRS . G . P . M .  TOTAt GALS. 

I l l - B  n 

Guaje Canyon 
Water Canyon - -- 
Los Alamos Canyon 
T o t a l  Sources Product ion  
TOTAL PRODUCTION 

L W  mm - 
i n  big t anks  A .  Taw CONSUMPTION 1 0  Iw,wB 

Average Dai ly  Product ion 14 0- 

Average Da i ly  Consumption 
T o t a l  raw s t o r a g e  i n  Los Alamos reservoir - 
T o t a l  t r e a t e d  s t o r a g e  i n  Los Alamos 
T o t a l  r e s e r v e  s t o r a g e  i n  L o s  A l a m o s  
T o t a l  s t o r a g e  i n  White Rock 29 B 6560- 

SEWAGE INFLUENT 

Richard C .  Crook, Chief 
U t i l i t i e s  6 Engineering 

C C :  Dunning, AEC 
WG&S 
USGS 
S t a t e  Engineer Office 
F i l e s  



305 UO 99 I The Zia Company 
Uti,,ties & Engineer ing  Divisio, 

WEEKLY WATER REPORT I 
ro: w. L 

UTILITIES 

Weekly Wa 

22 D8crktr 1959 DATE 

STATIC PUMP DRAW 
WELLS HEAD LEVEL DOWN HRS. G . P . M .  TOTAE GALS. 

' U '  Water Canyon c- 

1.na A 1 amnn Canvnn 
A Y U  7m3# 

Averag, w o L _  

Average Dail 
Total raw stvaofijr *.. 
Total treated storage in 

v -  - rota1 Sources Production - 
TOTAL PRODUCTION rTO79vtJ 

in big tanks lJ,- 

y Consumption 1, ----- i n  1 - c  Alamos reservoir - 1 .-m= - 
Los Alamos _ _  y ,-1 

sc Los Alamos L L , m / Q  _ _  

CONSUMPTION 
nni 1y Production - 

J l  .maTm8 

CJFWACF TNPT IlFNl' 

CC: Dunning, AEC 
WG&S 
USGS 
State Engineer Office 
Files 

\i Rlchard C. Crook, Chief 
Utilities.& Engineering 



305 UO 99 

LI , -* .- TO: W. L. M i 1 h k d . W  

The Zia Company 
Uti,,ties & Engineer ing  D i v i s i o ,  

WEEKLY WATER REPORT 

DATE 

i ='.A' - -  .- 

Water Canyon 
Los Alamos Canyon 801.600 
Total Sources Production - 0 -  
TOTAL PRODUCTION 801 .WO 

in big tanks 12 3 3 1  200 
TQ$Rk CONSUMPTION 1.644mW 
Average Daily Production L L  L76.144 
Average Dai ly Consumption 1.7VOeL 71 
Total raw storage in Los Alamos reservoir - 2 .rn.163 
Total treated storage in Los Alamos 9.622.092 
Total reserve storage in Los Alamos 20.71). 328 
Total storage in White Rock 30.361 m4m 

SEWAGE INFLUENT 
4,379,uo 

Utilities & Engineering 
CC: Dunning, AEC 

WC&S 
U SG S AM- 
State Engineer Office 
F i l e s  



305 UO 99 T h e  Z i a  Company 
Uti,,ties & E n g i n e e r i n g  D i v i s i o ,  

WEEKLY WATER REPORT 

TO: W. L. M i l  

UTILITIES 6 ENGI 

Weekly Water Re 

STATIC PUMP DRAW 
G.P.M. TOTAL GALS. WELLS HEAD LEVEL DOWN HRS . 

Guaje Canyon 
~ ~~ 

Water Canyon 777 ,frlP 
Los Alamos Canyon - 0 

Tota l  Sources Product ion 77- 
TOTAL PRODUCTION 

- i n  b i g  tanks  
Tom!? ONSUMPTION 1 
Average Dai ly  Product ion -- 
Average Dai ly  Consumption 1- 
Tota l  raw s to rage  i n  Los Alamos r e s e r v o i r  - 
T o t a l  t r e a t e d  s t o r a g e  i n  Los Alamos 
To ta l  r e se rve  s to rage  i n  Los Alamos *- 
T o t a l  s t o r a g e  i n  White Rock - - -  

SEWAGE INFLUENT 

.- 
J' 

c- - 
' -Richrd C C k k , ~  C h G f  u 

U t i l i t i e s  & Engineering 
CC: Dunning, AEC 

w G b s / - - - -  USGS 
S t a t e  Engineer Of f i ce  
F i l e s  



The Z i a  Company 
U t i L , t i e s  & Engineer ing  D i v i s i o L  

WEEKLY WATER REPORT 

ro: w. L .  ~ i i t  

u r I L m E s  6 EM 

Weekly Water Re 

STATIC PUMP DRAW 
HEAD LEVEL DOWN HRS . G .P .M. TOTAh GALS. WELLS 

{I1 -B 
If 2 .I 

63 a. 

14 Y 

II 5 Y 

a# 
u 
U 

a 

Cuaje Canyon - 
Water Canyon 
L o s  Alamos Canyon - 
rota1 Sources Production 

m w r  

ow. 
rl t ; ’JO. 

- 

TOTAL PRODUCTION - 
in big tanks - 

%?Re CONSUMPTION - 
SEWAGE INFLUENT 

‘ -  Richard C..-CFook, Chi& / 

Utilities 6 Engineering 
CC: Dunning, AEC 

wG6s USGS /- 
State Engineer O f f i c e  
F i l e s  



‘ I  .. 
305 UO 99 The Zia Company 

UtiA., t i e s  & Engineer ing  D i v i s i o ,  

WEEKLY WATER REPORT 

TO: W .  L .  MIL 

U T I L I T I E S  6 E DATE 

Weekly Water R 

STATIC PUMP DRAW 
WELLS HEAD LEVEL DOWN HRS. G . P . M .  TOTAL GALS. 

#1 -B 
I/ 2 
IC3 s 
114 37 
t 5 5s 
I /  6 5a 24 

I U  
G- 1 4T 
G- lA Y 01% c 

G - 2  41 
G- 3 s 

-*, 
TOTAL WELL PRODUCTION .. - 
Guaje Canyon 
Water Canyon 
Los, A lamos Canyon 
Total Sources Production 
TOTAL PRODUCTION 

in big tanks 

SEWAGE INFLUENT 
6,Ju,ot0 

CC: Dunning, AEC, 
WG&S 
U S G S W  
State Engineer O f f i c e  
Fi les 

Richard C. Crook, Chief 
Utilities & Engineering 

I J 



. I  
P, 

: 
305 UO 99 The Zia Company 

Util-ties & Engineering DivisioL 

WEEKLY WATER REPORT 

TO: W .  L. M i l l  

UTILITIES  6 ENG 

Weekly Water R e  

STATIC PUMP DRAW 
TOTAL GALS. WELLS HEAD LEVEL DOWN HRS . G.P .M.  

Water Canyon - 9 -  
Los Alamos Canyon 1m It 
To ta l  Sources  Product ion 14.41- 
TOTAL PRODUCTION 

i n  b i g  tanks 
7 m 9 7 Q  

13,ms. = 
Average Dai l y  Consumption t.W,OU 

1 .W7 903 
8,995,947 

tt,Ul,254 
31.a10.183 

T o t a l  raw s t o r a g e  i n  Los Alamos r e s e r v o i r  - 
T o t a l  t r e a t e d  s t o r a g e  i n  Los Alamos 
T o t a l  r e s e r v e  s t o r a g e  i n  Los Alamos 
To ta l  s t o r a g e  in White Rock 

SEWAGE INFLUENT 
6, 149.218 

B-krrhard C .  Crook, Chi& 
U t i l i t i e s  6 Engineering 

CC: Dunning, AEC 
WG6S 

S t a t e  Engineer Of f i ce  
F i l e s  

USGS--- 



305 UO 99 

WEEKLY WATER REPORT 

TO: W .  L .  M i l  

U T I L I T I E S  6 ENC 

Weekly Water R q g g  
...- :-+ 

.c( The Zia Company 
Utii-cies & Engineering DivisioL 

STATIC PUMP DRAW 
WELLS HEAD LEVEL DOWN HRS . G . P  . M .  TOTAL GALS. 

#1 -B 
#2 

Water Canyon 
Los Alarnos Canyon . 1 0  n 
Total Sources Production 
TOTAL PRODUCTION 

i n  b i g  tanks 7 -  
T w C O N  SuMPTioN 3: e - 

SEWAGE INFLUENT 

6,276 010 

C C :  Dunning, AEC 
WG &S 
USGS--- 
S tate  Engineer Of f i ce  
F i l e s  

Richard C. Crook, Chief 
U t i l i t i e s  & Engineering 



c. '* ' 

305 UO 99 The Zia Company 
Utilities & Engineering Divisi. _, 

WEEKLY WATER REPORT 

To: w. L. ~ i i  

UTILITIES 6 EN DATE 

Weekly Water Re: 
bo J h t b  1IW 

STATIC PUMP DRAW 
WELLS HEAD LEVEL DOWN HRS . G.P.M. TOTAL GALS. 

82 - 0 -  

IC4 Sl 
# 5 Y 
# 6 

# 3  . 51 a6 1,- 

# 
Los Alamos Canyon 
Total Sources Production 
TOTAL PRODUCTION 

in big tanks 

SEWAGE INFLUENT 

6 e 8 1  1.a 310 

Richard C. Crook, Chief 
Utilities & Engineering 

-c 

CC: Dunning, AEC 
WG &S 
U S G S w -  - 
State Engineer Office 
Files 



I 305,u0 99 
I -  

The Zia Company 
Uti,,ties & Engineering Divisio, 

1 WELLS HEAD LEVEL DOWN HRS . G.P.M. TOTAL GALS. 

WEEKLY WATER REPORT 

TO: 

UTILITIES 6 ENGINEERING DIVISION DATE 

W .  L. Mi 1 le r  , ‘,Manager, 2 i& Company 

Weekly Water R e p o r t  f o r  . the pe r iod  - 
STATIC PUMP DRAW 

~ - ~~ ~~ 

Water Canyon - 0 -  
Los Alamos Canyon 183 l,W,900 
T o t a l  Sources Productfon - 0 -  
TOTAL PRODUCTION 1,a46,900 

i n  big tanks 13.763,700 

Average Dai ly  Product ion 14.233,684 
Average Dai ly  Consumption 1,966,242 
T o t a l  raw s t o r a g e  i n  Los Alamos r e s e r v o i r  - 2 n 0 3 u 8 3  
T o t a l  t r e a t e d  s t o r a g e  i n  Los Alamos 3n917.263 
T o t a l  r e s e r v e  s t o r a g e  i n  Los Alamos 15.21 7.016 
T o t a l  s t o r a g e  i n  White Rock 21,136.279 
E f f l u e n t  water t o  go l f  course and o t h e r s  - - -  
E f f l u e n t  water t o  TA-3 1- 0 0 0  
T o t a l  e f f l u e n t  water pumped t h i s  week 1 -- 
T o t a l  p r e c i p i t a t i o n  t h i s  week 1 -- 

CONSUMPTION 469.9- 

e 165 
SEWAGE INFLUENT \ 

6 , W . a  

\ 
Richard C .  Crook, Chief 
U t i l i t i e s  6 Engineering 

CC:  Dunning, AEC 

USGS 
S t a t e  Engineer Of f i ce  
F i l e s  



;OS UO 99 The Z i a :  Company 
UtiL-cies & Engineering Divisioi 

WEEKLY WATER REPORT 

YO: W .  L. Miller, Wnager;.Zia Gompany 

JTILITIES 6 ENGINEERING DIVISION 
I 

23 lbxd 19W DATE 

Jeekly Water Report for the period s16-40 t&u SUO66 

STATIC PUMP DRAW 
JELLS HEAD LEVEL DOWN HRS . G.P.M. TOTAL GALS. 

I, . Y -- 
42 19 498 
lf3 l4 
IC 4 so 
IC 5 3% 495 
IC6 50 591 
3-  1 

s- 3 
G-4 22 271 317.206 
C - 5  36 592 ,279,roo 

TOTAL WELL PRODUCTION 

- 0 Guaje Canyon 
Water Canyon 168 198 1.9 
Los Alamos Canyon 

J 189 rota1 Sources Production 
TOTAL PRODUCTION 13# 7 

in big tanks 4 
TOTAL CONSUMPTION 
Average Daily Production 1.s 
Average Daily Consumption 1.2 
Total raw storage in Los Alemos reservoir - 7 .Q 
Total treated storage in Los Alamos 15 n 4  
Total reserve storage in Loa A l m s  22.5 
Total sforage in White Rock - 
Effluent water to golf course and others 
E f  f luenr water to TA- 3 1, 
Total effluent water pumped this week 
Total precipitation this week 

L 

SEWAGE INFLUENT [ 

( .  pg' I ((&&A& . l  

%chard C. Crook, Chief, (7 
Utilities & Engineering 

CC: Dunning, AEC 
WG6S 
USGS ~ r '  

State Engineer Off ice  
Files 



1 

505 U O ' 9 9  The Zia Company 
Uti-&ties & Engineering Divisic, 

WEEKLY WATER REPORT 
I 

TO: W .  L.  Mi l ler  , t,Manager, Z ia. Company 

' TOTAL WELL PRODUCTION 4 

UTILITIES  6 ENGINEERING DIVISION 

a 

Guala Canyon 

Loa Alamos Canyon A 

T o t a l  Sources Product ion  

- "  - 
r u  
1 y' 

I TOTAL PRODUCTION 
i n  b i g  tanks v 

.IQdrr CONSUMPTION - @ *- 

Average Dei l y  Consumption a,- 
T o t a l  raw s t o r a g e  i n  Los Alamos r e s e r v o i r  - - - 
Average D a l l y  Product ion 

Total t r e a t e d  s t o r a g e  i n  Los Alamos 
T o t a l  r e s e r v e  s t o r a g e  i n  Loa A l m s  
T o t a l  s t o r a g e  i n  White Rock 
E f f l u e n t  water  t o  go l f  course and o t h e r s  
E f f l u e n t  water  t o  TA- 3 - 
T o t a l  e f f l u e n t  water  pumped t h i s  week 

3 e- =a=m@- 
7 

- 0 -  - 
r y r  

- 8,- 
T o t a l  p r e c i p i t a t i o n  t h i s  week , 8.- 

I Weekly Water Repor! f o r  t h e  pe r iod  0 UI 

STATIC PUMP DRAW 
WELLS HEAD LEVEL DOWN HRS . G.P.H. TOTAL GALS. 

SEWAGE INFLUENT 
S * W * J L @ J  

* 

F'" A *  

d= ** I 

k; Ch-f 
U t i l i t i e s  6 Engineering 

CC: Dunning, AEC 
UG 6 s  
USGS /--- 
S t a t e  Engineer Of f i ce  
F i l e s  



u '1 

305 UO 99 - -  The Zia Company 
Uti-Aties & Engineering Divisio, 

WEEKLY WATER REPORT 

STATIC PUMP DRAW 
WELLS HEAD LEVEL DOWN HRS . G.P.M. TOTAL GALS. 

w -  - 
I 2  
# ?  0 I 7  

TOTAL WELL PRODUCTION 

Guale Canyon 
Water Canyon - @ o  
Los Alamos Canyon .@a 

T o t a l  Sources  Product ion  
TOTAL PRODUCTION - @ -  

i n  big tanks 
TOTAL CONSUMPTION 
Average Dai ly  Product ion 
Average Dai ly  Consumption 
T o t a l  raw s t o r a g e  in Los Alamos r e s e r v o i r  - 
T o t a l  t r e a t e d  s t o r a g e  i n  Los Alamos . 
T o t a l  r e s e r v e  s t o r a g e  i n  Los Alamos 
T o t a l  s t o r a g e  i n  White Rock 

SEWAGE INFLUENT 
r- 

CC: Dunning, AEC 
UG6S 
USGS 
S t a t e  Engineer Office 
F i l e s  

Richard C .  Crook, Chief 
U t i l i t i e s  6 Engineering 



-5 ; I  

305 uo 99 The Zia Company 
Uti,&ties & Engineering Divisio, 

I , WEEKLY WATER REPORT 

j To: w .  L .  i i  
i 

Weekly Water R 
. .  

STATIC PUUP DRAW 
TOTAL GALS. G . P . M .  WELLS HEAD LEVEL DOWN HRS. 

SEWAGE INFLUENT 

. -'-, 
,' , < -  

cc : hqnning ,"AEC, 
f w a .  ' - 

* U S G S V  - 
State  Engineer Of f i ce  
Fg l e s  

' *./' 
-,/ .' /.* __.I- - / ,  - r -  

Richard C .  Crook, Chief 
U t i l i t i e s  6 Engineering 



/-I ‘ f  

305 UO 99 

To: w .  L .  ~ i i ~ g  .. 
U T I L I T I E S  6 ENGl 

Weekly Water R e g  

The Zia Company 
Uti *ties & Engineering D i v i s i c  

WEEKLY WATER REPORT 

STATIC PUMP DRAW 
WELLS HEAD LEVEL DOWN HRS . G .P . M .  TOTAL GALS. 

#I-B 

L o s  Alamos Canyon A68 2- 
Total Sources Production - - 
TOTAL PRODUCTION 

TOTAL CONSUMPTION 
Average Daily Production 

Richard C. Crook, Chief 
Utilities 6 Engineering 

CC: Dunning, AEC 
WG6S 
USGS 
State Engineer Office 
Files 



‘L1 ‘2 

305 UO 99 

TO: W .  L. M i l  

Weekly Water RapLb&&?#&f@@$& 

L 

The Zia Conpany 
Uti. ,ties & Engineering Div i s i c .  

WEEKLY WATER REPORT 

STATIC PUMP DRAW 
WELLS HEAD LEVEL DOWN HRS . C.P.M. TOTAL GALS. 

8 1 - B  

I 7  
- 

TOTAL WELL PRODUCTION 

Cualt Canyon 
Water Canyon LW 117 
Los Alamos Canyon 169 256 

i n  b i g  tanks 3oDfZ2.700 
1 
Average Dai ly  Product ion 29.4M.976 

4 ,am ,425 

22,913, 
~ 2 , 5 ~ , 0 9 6  

T o t a l  Sources  Product ion 
TOTAL PRODUCTION 

Average Daily Consumption 
T o t a l  raw s to rage  i n  Los Alamos r e s e r v o i r  - 
T o t a l  t r e a t e d  s t o r a g e  i n  Los Alamos 
To ta l  r e se rve  s t o r a g e  i n  Los Alamos 
T o t a l  s t o r a g e  i n  White Rock 

SEWAGE INFLUENT 
8,635,240 

Richard C .  Crook, Chief 
U t i l i t i e s  & Engineering 

CC: Dunning, AEC 
MT3: Beginnin8 ta Nay v. will 8top d l 0 8  rrokly reports 

for uator and gar. All tha informacton will be 
accuaulatetd daily and monthly repott, only, nudo. 

WGdS 
U S C S L -  . 
State Engineer Office 
F i l e s  - 

/z __- - - 



, .. . * .  'L 

_- -_I_-- - S A -  I 



Y \:; ' : V ]  - 29 April 1959 

. Sorry 0- I forgot to enclose t h i s  
with the chgrqs Wterday .  

in the envelope 



, 



f 

. 

c 



2 : 

, . 

- -- . 

....... - 

2: . 

'9 
i 



-’. ‘ 2  I 0 
7 



I- - 
c7 
L 

.. 

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





' -  Urrrlm . .  

, .: . 
i 

. . . . . . . . .  .......... . . . . . .  '. . - ~  . . . . . .  - . . . . .  :.. q :, : . 
f . -  * )... --. -. -,. . -. . - 

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

...... - ........ ._-_ .... .-. . 
. _  . : .  . - , - * *  . ._ . . . . . . . . . . . . . . . . . . . .  

.. . . . . .  ;. * .  . i : t :. ' 5  



= . . ,.,. . 



-._ 



m a - -  
, .  



.. 





.: i. :. 

.. . 

Ce:v) .. 



-1 





- ,  . ., . . -. . ,. 

. /  . ::. . . 





I --&--- . I  



... . _..-__. 



-=&PI- -% 

. . .  , . . 1. *:i 

,.*. .,.'.T. ' . - -,.. . . . .. - . ._ 
. ,.... A . ... . .  

. .  

P. 



3 ' 3  
305 UO 99 The Zia Company 

,,ilities i& Engineering Divi on 

WEEKLY WATER REPORT 

TO: W .  L.  Miller: Manage?, Z i ' a  Company ~ - 
1- 

- 1  DA rE  30 September 19S9 4 

i ' ) - ~ 3 - 5 9  t h r u  9-29-59 1-7 
u r m m s  6: ENGINEERIS DIVISION 

Weekly Water Report  for t h e  period. 
i 

3 
f STATIC PUMP DRAW 

WELLS HEAD LEVEL DOWN HRS. G.P.M. TOTAL GALS. 
- 0- - 

4 I  4 4 1  I, 

4 f  JU J 5 ,  J , Y W  

01 -B 
62 
# 3  
IC4 
#5 
tC 6 
G- 1 
G- IA 
G - 2  
G- 3 
G-4 
G - S  

TOTAL WELL PRODUCTION 

1611 244 , 5294 Guale  Canyon 
Water Canyon 168 119 1 , l 11 ,700  

Los Alamos Canyon 1,308,000 

To ta l  Sources  Product ion 
4 , 3 8 2 , l G O  

TOTAL PRODUCTION 2 I ,  33 ,200  
Cain i n  b i g  t anks  1,4G9,9S2 

TOTAL CONSUMPTION 26 3,990,742 525,248 

Average Dai ly  Product ion Average Dai ly  Consumption 3,789,321 
T o t a l  raw s t o r a g e  i n  Los Alamor reservoir ' - o ,496 ,092 

23 ,5S9,232 Tota l  t r e a t e d  s to rage  i n  Los Alamos 
To ta l  r e se rve  s t o r a g e  i n  Los Alamos 

- 
r .  

U l  - ,- 
O I  *(rY L ,4-91yUu 
a1 3 1 0  L ,OUU,4UU 

O L  >ou ~ , l ~ ~ , W U  
a t  4QU 

l U  4UL)  

I 04 *>I L,-l[,>UU 

3 4  i I4 8am- 
IY > I >  z,5- 

4 

3c , 355 , 324 

SEWAGE INFLUENT 7,720,75G 

CC: Dunning, AEC 
WG6S 
USGS 
S t a t e  Engineer Of f i ce  
F i l e s  

/ + -  /d. gL---< 
Richard C .  Crook, Chief 
U t i l i t i e s  6 Engineering 



4 5 

305 UO 99 The Zia Company 
-,ilities & Engineering Divi .on 

9- WEEKLY WATER REPORT ?. 

, -  
TO: W. L .  Mi 1 ler , * Manager, 2 ia- Company 

c 
6 Octobar 1959 t: UTILITIES 6 ENGINEERING DIVISION DA E 

Weekly Water Report for the period 9 ? w - 5 9  t b  101w59 \ - 

., 
1 

g 
?-. 

STATIC PUMP DRAW 
WELLS HEAD LE VEL DOWN H R S .  G.P.M. TOTAL GALS. 

-0- I1 -B 
I'f 2 2 1  448 564,900 

84 34 607 1.237.500 
u 3  2 1  311 391.600 

#S 34 so2 1.02 3.400 
IC 6 34 577 1.176.700 
G -  1 3s 410 987.100 
G- lA s i 583 L3m. 700 
G - 2  2 I  488 819.- 
G- 3 40 4 19 1.- 
G - 4  33 27a s w  
G -  5 42 5 7 1  1.4- 

TOTAL WELL PRODUCTION 

Guafe Canyon 1.- 
Water Canyon 1- 
Los Alamos Canyon 
rotal Sources Production 2- 
TOTAL PRODUCTION 

in big tanks 1 -- 
TOTAL CONSUMPTION 
Average Daily Production 1 .- 
Average Daily Consumptron 2 .  WQI 
Total raw storage in Los Alamos reservoir - b . W 9  
Total treated storage in Los Alamos 
Total reserve storage in Los Alamos 21 ea7 ~p 
Total storage in White Rock --- 

SEWAGE INFLUENT 7- 

CC: Dunning, AEC 
WG&S 
USGS 

Files 
- State Engineer Office 

. ,-. .~ 
<-/ ,/ ' ,-' 

/' / .- . . . :.. , _ .  f .-? 
Richard C. Crook, Chief 

* 

Utilities 6 Engineering 



~ ;05  $0 99 The Zia Company 
U,-lities & Engineering Divis. a , 

f 
- 

I :. 

~ 

WEEKLY WATER REPORT 

~ To: W. L.  Mi11cr:~.Manager, Zia Company 

r urxLxrIEs 6 ENGINEERING DIVISION DA r E  I I  19se 

Weekly Water Report  f o r  t h e  p e r i o  - 
0 

STATIC PUMP DRAW - 

WELLS HEAD LEVEL DOWN HRS . G.P.M. TOTAL GALS.  

Guaie Canyon - 
Late r  Canyon L W  rs L #  

lb8 119 

TOTAL PRODUCTION 

r M  CONSUMPTION 
Average Dai ly  Product ion 
Average Dai ly  Consumption 

i n  b i g  tanks 
v y r p b e  

14 # 5Ybm 534 
2 #&bZ* J l L  

Tota l  raw s to rage  i n  Los Alamos r e s e r v o i r  - 
T o t a l  t r e a t e d  s to rage  i n  Los Alamos 

To ta l  s to rage  i n  White Rock 
Ef f luen t  water t o  gol f  course and o t h e r s  
E f f luen t  water te T’~7r;jq1-- ’ % _  514,bOl) 
Tota l  e f f l u e n t  water- m&k ’ ii thi%Iweek a, 49s,opp 
Tota l  p r e c i p i t . a t t o n  thh-weeR 4 ,  FP9,PW 

Tota l  r e se rve  s t o r a g e  i n  Los Alamos Z J # - A #  J3e 

0 0 -  

-c - . . +  0 - m  

SEWAGE INFLUENT 
7 # 6Z.m @SJ 

CC:  Dunning, AEC 
WG6S 
USGSL 
S t a t e  Engineer Off ice  
F i l e s  

Richard C .  Crook, Chief 
U t i l i t i e s  6 Engineering 



+ \ 
305 UO 99 The Zia Company 

Utilrties lk Engineering Divisiou 

WEEKLY WATER REPORT 

TO: W. L. Miller ,:d' &agar, Zib Company 

uTxLxrxEs ti ENGINEERING DIVISION 
q 

DA rE 
L 

G Weekly Water Report  for  t h e  pe r iod  i 

P 

c 
L-. - 
-4 

STATIC PUMP DRAW 
WELLS HEAD LEVEL DOWN HRS . C.P.H.  TOTAL CALS. 

# l  -B c. 

v -  

U #5 
0 6 
G -  1 
G -  lA 

CI - 
-I - 

G - 2  u # 0 0  

I .,- 
a -3- G-4 -- 

C- 5 

TOTAL WELL PRODUCTION 
--& ..- 

Guafe Canyon - 
Water Canyon 
Los Alamos Canyon 

1- 11u 
L U  I. 950.- 

Tota l  Sources Product ion  - 
TOTAL PRODUCTION 3,- 

- i n  b i g  t a n k s  c 1 4 . 8 J Z . Q ~  

r o r m  NSUMPTION 7 - 
Average Dai ly  Product ion 1s.- 
Average Dai l y  Consumption 2.117,-5 

Tota l  raw s t o r a g e  i n  Los Alamos r e s e r v o i r  - 
Tota l  t r e a t e d  s t o r a g e  i n  Los A l a m o s  
To ta l  r e se rve  s to rage  i n  Los Alamos 

Ef f luen t  water to  golf cour se  and o t h e r s  
T o t a l  s t o r a g e  i n  White Rock zp. L Z 6 . W  

- 0 -  

E f f l u e n t  water to  TA.;w-.-:.'+*- .- ;- - 1.319. 
Tota l  e f f l u e n t  w a t e t ' d B  tkia,week 1 , @ ? 2 , C C L  

L # 7 9 L ,3cc TO t a 1 p re c i p i tat ion cU& vae--F2 ' . .~ - 0 -  .... a t  

- _ .  . c- SEWAGE INFLUENT 
Ff * . z - . ~  

CC: Dunning, A E C  
WG &S 
U S G S W -  
S t a t e  Engineer Of f i ce  
Files 

Richard C .  Crook, Chief 
U t i l i t i e s  & Engineering 



-5 \ 

305 UO 9 9  T h e  Zia Company 
Utr,*ties & Engineering D i v i s i o ”  

WEEKLY WATER REPORT 

TO: W . L. Mi 1 lei; Hanager, 2 i’a Company 
i 

29 October 1959 i 

UTILITIES 6 ENGINEERIN(; DIVISION DA TE 

Weekly Water Report for the period - -  
t 

WELLS HEAD LEVEL DOWN HRS . G . P . M .  TOTAL GALS. 
STATIC PUMP DRAW f 

- 0 -  B 2 - 
3) # 3  962,109 45@ 

4) 4 43 339 874.600 
w 5 09 6A 7 1.812.900 
# 6 49 508 1.493.500 
G- 1 50 59 3 1.7- 
C- LA 37 4 70 1.W. 900 - -  
t i - L  
C- 3 31 493 
C - 4  31 933 

Cuaje Canyon 

Los Alamos Canyon 166 92 Q- 

rota1 Sources Production 1 -y62.oM1 
TOTAL PRODUCTION 

in big tanks 1- 
T m  CONSUMPTION 
Average Daily Production 
Average Daily Consumption 
Total raw storage in Los Alamos reservoir - 
Total treated storage in Los’ Alamos 9 

Water Canyon A68 190 1 -- 

9 
Effluent water to golf Course and others 
Effluent Water to TA--&?.*d;,.A -. 
To ta 1 effluent watw ‘&E this’ week 
Total p r e c r p i t a t f o n - C ~ ~ - w ~ e b  -? - 1- 

I 

CC: Dunning, AEC 
WG6S 
U S C S ---”’- 
State Engineer Office 

- - -  SEWAGE INFLUENT 
6,324,190 

Richard C. Crook, Chief 
Utilities 6 Engineering 



-I \ 

~ 305 UO 99 

I ' -  

The Zia Company 
UtiAAties & Engineering Divisiou 

WEEKLY WATER REPORT 
I -  

TO: W. L. Miller,' Manager, z i i  Company 

6 
7 

UrxLIrxEs 6 ENGINEERING DIVISION DATE 

Weekly Water Report for the period 
4 ?Nvtr.*ne. Y:b9 c 

i 
15- L Y -  )* t w u  iL-3-39 B 

STATIC PUMP DRAW r- 

4 

- 
F 
I 

WELLS HEAD LEVEL DOWN HRS . G .P .X.  TOTAL GALS. 

a 
Guaje Canyon 

L O ~  Alamos Canyon 
rota1 Sources Productiom 

m 

'9. . ,  . . .  Water Canyon - -  . a -  - ' 9 -  

. I  -.-- 
3 " -  

I .  : ,  TOTAL PRODUCTION 'D -'Y* 
a B  

--,--- W O N  SUMPTI ON 
-8- 

Average Daily Production 
Average Daily Consumption 

a - m -  Total raw storage in Los Alamor reservoir - . 
A ,-7 Total treated storage in Los Alamos 

Total reserve storage in Los Alamos ,I . ... 3 

Total storage in White Rock La.*z, . .Tu 

Effluent water to golf courae and others - -  
Effluent water to TAdA&==It 1 :  ~ 

To ta 1 effluent watek pm-peck' tW veek 
Total ptecipitaEion th$s week . I  

in big tanks 

, *, r 

4 .  1 a 3 - I  4 

I SEWAGE INFLUENT 
. .  

CC: Dunning, AEC 
WG6S 
USGSL. - 
State Engineer Office 
Files 

-_ 
Richard C. Crook, Chief 
Utilities 6 Engineering 



-i * 
305 UO 99 The Z i a  Company 

Uti-Lties & Engineering Divisioh 

WEEKLY WATER REPORT 
, .  

TO: W .  L .  Mi l le r , 'Manager ,  Zia Company 

U T I L I T I E S  b ENGINEERING DIVISION 
.- 
.-a t .  Weekly Water Report  f o r  t h e  pe r iod  , ! )A- 6 .  , - t *  

- 
i' 

STATIC PUMP DRAW 1 T - 
TOTAL GALS. WELLS HEAD LEVEL DOWN HRS . G .P .M. 

Guaje Canyon 
Water Canyon 
Los Alamos Canyon 
r o t a l  Sources Product ion 
ZOTAL PRODUCTION 

T m A L  CONSUMPTION 
Average D a i l y  Product ion 
Average D a i l y  Consumpt Lon 
To ta l  raw s to rage  i n  Los Alamos r e s e r v o i r  - 
Tota l  t r e a t e d  s to rage  i n  Los Alamos 
To ta l  r e se rve  s t o r a g e  i n  Los Alamos 
To ta l  s to rage  i n  White Rock 
E f f l u e n t  water t o  golf course  and o t h e r s  
E f f luen t  water  to TA-2 . . 
Tota l  e f f l u e n t  water pumpec4 thhk week 
Tota l  p r e c i p i t a t i o n  th is  week - 

e 8 2 \ \  

I . L - 8 ,  d.lU 

4, I . * ?  8 2 4  
' . , 5 -  I , jb" 

@ I  I , . ' J c I  

i n  b i g  tanks - 
I L  , .h3 4 ;Uc 

A D  ' J Y  , .V I  

1, J U ? ,  ;'+\I 

5 , +9 0 , '-79 L 

- - :* 1 .  , -4b 

-I 2 '  

i , . I .  , A r b  

1 * ,\- 5 , I , * ,Y  

- J ,  A- ',*.)a 

- - -  

LLLU 

SEWAGE INFLUENT 
9 3rd .Gob 

Richard C .  Crook, Chief 
U t i l i t i e s  & Engineering 

C C :  Dunning, A E C  
WGdS 
USGS 
S t a t e  Engineer Of f i ce  
F i l e s  



-4 5 

305 UO 99 The Zia Company 
Uti,*ties 8: Engineering Divisiou 

WEEKLY WATER REPORT 
e .  

r0: W .  L .  Miller, 'kanager, Zia Company 

B 
7 

u r m m s  ti ENGINEERING DIVISION 
L 

4 Weekly Water Report  f o r  t h e  period I I  I.- - 1 1 ' 1  CQ - -  - -  - * - 
STATIC PUMP DRAW 6 

TOTAL GALS.  WELLS HEAD LEVEL DOWN HRS. G .P.M. 

TOTAL WELL PRODUCTION 

- v -  Water Canyon 
Los Alamos Canyon 
r o t a l  Sources Product ion 
TOTAL PRODUCTION 

TOTAITTONSUMPTION 
Average D a l l y  Product ion 

To ta l  raw s t o r a g e  i n  Los Alamos r e s e r v o i r  - 
Tota l  t r e a t e d  s t o r a g e  i n  Los Alamos 
To ta l  r e s e r v e  s t o r a g e  i n  Los Alamos 
T o t a l  s t o r a g e  i n  White Rock 
E f f l u e n t  water  t o  go l f  course and o t h e r s  

To ta l  e f f l u e n t  w e e r  W 
Total p t e c i p i t o f t . a a  W e  arotk-: 

135 ut , -  I 

I -  

-,. . L.. 

' - 1  ' ' , J b C  

- * -  
i n  b i g  tanks 

- 2 .  y:,5c< - -  3 2  

7 ,  7 , j a  

* -' 

Average Dai ly  Consumption ; ,  

s 4 ,  
- I  

3L , ' ' ' , . . I :  

E f f l u e n t  water to. T'&~P---:. -+- ,- u - 
d - t h i i  week - ,  - - , - <  

I "1 ., .,1. - - -  . I.? .- . .~ 
I. , . - .  \ SEWAGE INFLUENT 

? . 2 3 7 . ~ r i c  

C C :  Dunning, AEC 
WG&S 
USGS 
S t a t e  Engineer Of f l ce  
Files- 

U t i l i t i e s  & Engineering 



-; 1 

305 UO 59 The Zia Company 
.-• Uti,,ties 8: Engineering Divisiou 

WEEKLY WATER REPORT 
I 

I -  

TO: W .  L .  Miller, 'Manage;, Z i a -  Company 

urILIrIEs 6 ENGINEERING DIVISION 
I Weekly Water Report f o r  t h e  p e r i o d  -2 

L_ 
STATIC PUMP DRAW 4 

3 - 

4 

TOTAL GALS. WELLS HEAD LEVEL DOWN HRS . G .P.M. 
/ 

- *  #l-B c 

a 2  
b3 
IC 4 
It 5 
It 6 _- 
G -  1 
G -  lA A A  

G-2 - 
G- 3 - -  - 

- " -  
b U  wm 4 Y I .  I W  - _ _  
AW JJU J i b ,  IUU 
m 3u 1 . r m u  * 3 4 4  

eoo 

-. 

>a 

T1 

*a 4PU 4 .v 

a r  3- 

a*  
G- 5 I t  =s= 

- 
TOTAL WELL PRODUCTION 

Guaje Canyon 
Water Canyon 
Los Alamos Canyon " 

- u -  rota1 Sources Product ion 
TOTAL PRODUCTION i 1 9 Q - 8 8 0 0  

i -  L 1 -  .--Le 13.1b7.009 r n  or& bdnna 

rorAL CON SUMPTION 117,496 
Average Dai ly  Production 3 8  zM ,496 
Average Dai l y  Consumpt Lon 
T o t a l  raw s t o r a g e  i n  Lo$ Alamos r e s e r v o i r  - A ea9' 8 928 
Tota l  t r e a t e d  s t o r a g e  i n  Los Alamos 889 ,94 

Tota l  r e se rve  s t o r a g e  i n  Los Alamos 
T o t a l  s t o r a g e  i n  White Rock 
E f f l u e n t  water t o  golf cour se  a n b o t h e r s  
E f f luen t  wa te r  t o  T A - 3  - 
Tota l  e f f l u e n t  water pump ed th&s,ueek 
Tota l  p r e c i p i t a t i o n  chis  week 

31,927,699 

1 -, 

- - -  - 
- - -  

. .  SEWAGE INFLUENT 
6.771 S Q O O  

Richard C .  Crook, Chief 
U t i l i t i e s  6 Engineering 

CC:  Dunning, A E C  
WG bS 

State Engineer Of f i ce  
F i  l e s  

U S C S L - - -  '- 



- \  .I 

305 UO 99 The Zia Company 
U t i , A t i e s  & Engineer ing  D i v i s i o u  

WEEKLY WATER REPORT 0 
P 

3 
-4 .- , To: W. L .  Miller:*.Manager, Zib Company L ?t 

U r m r I E s  6 ENGINEERING DIVISION DA 1E 1 Decabar 1959 i 

c Weekly Water Report for the period 11-35-59 tbru it-1-59 2 

b 

ii 

STATIC PUMP DRAW 
WELLS HEAD LEVEL DOWN HRS . G .P . M .  TOTAL GALS. 

01-B - 0 -  

TOTAL WELL PRODUCTION a s  
IO 

Guaje Canyon n 

Water Canyon s n  9 

Los Alamos Canyon 
focal Sources Production 
TOTAL PRODUCTION 

TO rkl?wN SUMPTI ON 

Average Dai ly Consumption 

Total treated storage in L O ~  A l a m o s  
Total reserve storage in Los Alamos 
Total storage in White Rock - 
Effluent water to golf course and others A 

i, Effluent water to TR-5 . 1 

Total effluent uater’Vus(l cd thfr week 
Total precipitation this week % 

- 
., A m  &*W 

a 
w 

* I  -.-- 
\ in big tanks 

A B  e m  

Total raw storage in L o s  Alamos reservoir - 
e m  --.- 

w -  

m - 
L- r *. 

SEWAGE INFLUENT - .- 
Richard C. Crook, Chief 
Utilities 6 Engineering 

CC: Dunning, AEC 
- .- WG 6 s  

State Engineer Office 
Files 

USGS,..” 



3 0 5  Uh 59 T h e  Z i a  Company 
Uti,,ties & Engineering Divisiob 

WEEKLY WATER REPORT 

ro: w . L. Mi 1 ler  ,'e kanager , Zia company 

u r m m s  6 ENGINEERING DIVISION 
- Weekly Water Report for the period 12-2-59 rhru 12-8-59 4 

ci 

L 

STATIC PUMP DRAW 1 
. G.P.M. TOTAL GALS. WELLS HEAD LEVEL DOWN HRS . 

Guafe Canyon - - 
Los Alamos Cdnyon - .  
rota1 Sources Production 1- 

Water Canyon L r a  I n77&-3 

TOTAL PRODUCTION 1 3  w- ',\ 
4-  in big tanks 

*AI. CONSUMPTION I 

Average Daily Production 1 a 7 7 !  

Average Daily Consumption 

Total treated storage in Los Alamos - 9- 

rotal reserve storage in Los Alamos 
Total storage in White Rock - 
Effluent water to golf course and others -, 1 7  

Effluent vater to TA-34 = : 2- 3 5  
. U - C t t h  week Total effluent water wlrpc 

rotal precipitatfon this week 

9 3 - 9  

1 -  i - - -  

SEWAGE INFLUENT 

CC:. Dunning, AEC 
UG6S 
USGS - . 
State Engineer' Office 
Files 

Richard C. Crook, Chief 
Utilities 6 Engineering 



The Zia Company, 
Uti-*ties & Engineering Divisiok 

0 
7 
il u 

z 
WEEKLY WATER REPORT 

f 

i - ,. 
r0: W . L .  Mi 1 ler .Manager, 2 i& Company i 

Li UrxLirIEs 6 ENGINEERING DIVISION DA rE 1- - 
I 
i 
- 

r b  I Y - I G ~ ~  -' Weekly Water Report for the period - -  
e .- 6 

STATIC PUMP DRAW 
WELLS HEAD LEVEL DOWN HRS . G.P.ff. TOTAL GALS. 

\ 

.. .. 
, .I . -4 .  .. 
... . .  

SEWAGE INFLUENT 

CC: Dunning, AEC 
WC6S 
USCS 
State Engineer Office 

Richard C. Crook, Chief 
Utilities 6 Engineering 



21 .r 
305 UO 99 The Zia Company D 

7 UtiL-ties & Engineering Divisio, 

WEEKLY WATER REPORT 
r) = 
2 TO: W . L . M i  1 l e r  ,'* hanagei , Z i a -  Company ' 5  
i 

u r m m s  6 ENGINEERING DIVISION 

$- Weekly Water Report for the per iod  & 1 2 - ~ 0 - 5 9  chru 1:-12-:.;1 i 

a 

STATIC PUMP DRAW 
a 3 

TOTAL GALS. WELLS HEAD LEVEL DOWN HRS . G.P.M. 

TOTAL WELL PRODUCTION - a *  

~~ ~~ 

- u -  
Guaje Canyon 
Water Canyon 
Los Alamos Canyon 
r o t a 1  Sources  Product ion 

A '2- 7U - '. - 
' L V S Y  -u 

- ' , d + J  

TOTAL PRODUCTION 
c J,?-*K.-': - 

I .  

i n  big t anks  

L * -JL 'd 39U 
CONSUMPTION 

Average Da i ly  Product ion 
Average Da i ly  Consumpt Lon 

1 * ')*L e - 3  5 T o t a l  raw s t o r a g e  i n  Los Alamos r e s e r v o i r  - I , ) L n y .  

T o t a l  t r e a t e d  s t o r a g e  i n  L O ~  Alamos .-, - 0 9 , 4 1 3  T o t a l  r e s e r v e  s t o r a g e  i n  Los Alamos 
T o t a l  s t o r a g e  i n  White Rock 
E f f l u e n t  water to  go l f  course and o t h e r s  
E f f l u e n t  water f 
T o t a l  e f f l u e n t  w 
Tota l  p r e c i p i t a t i o n  c h k  ueek- 

,'1-4;6Lu 

, .- * . .- 

- - -  - -  
. L "  c * -  us- 

t ,  1 9  ' , ' I C : '  
s r i -  

a L >k 

SEWAGE INFLUENT 
O ? J ~ ~ . J Y ~  

C C :  Dunning, A E C  
WG6S 
USGS 
S t a t e  Engineer O f f i c e  
F i l e s  

Richard C .  Crook, Chief 
U t i l i t i e s  6 Engineering 



* c 
303 uo 99 The Zia Company 

UtiAAties & Engineering Divisiok 

WEEKLY WATER REPORT 
I -  

r0: W. L. M i  1 ler ; Manager, Z i k  Company 

UrxLxrxEs 6 ENGINEERING DIVXSION 
- - Weekly Water Report  f o r  t h e  pe r iod  - '  - .  -I 

t 

I 

TOTAL GALS. 
STATIC PUMP DRAW g 

WELLS HEAD LEVEL DOWN HRS . G.P.M..  

-1;- 
. ,  . i l l - B  

It 2 
63 - c  

H 4 45 0;  7 4 # J Y  L # I r,C 

b 5 vu sL4 l , L W , , " L  
4d 59 2 L # / C A , J &  

::I? ?,C?Z..*"c; 
L 1.4 33.2GO > > 3  

G-2 L . ;A 580. SO0 

3Zt.BQO ' 
G -  3 ,; 42 986.800, 
G-4 La 4d: 

G - 5  iz ., ?'- 1.214.a 

TOTAL WELL PRODUCTION 11~16.70O 

Ai4 * i c  2'- J , UJU 

.- . 10 .+bL 
n 

it 6 
G -  1 
G -  lA r .  

? 

i 

r o t a 1  Sources Product ion > - . A W L  

TOTAL PRODUCTION 1 .  . I 

a i n  b i g  tanks  4 ..h 

TOTAL CONSUMPTION I .  
Average Dai ly  Product ion . v  I 1 1  
Average Dai ly  Consunpt Lon . -  
r o t a 1  raw s to rage  i n  Los Alamos r e s e r v o i r  - 9 e l ,  . J )  

T o t a l  s t o r a g e  i n  White Rock -. . 

I ( 1 .  

Tota l  t r e a t e d  s to rage  i n  Los Alamos I . tn *4, 
Tota l  r e se rve  s to rage  i n  Los Alamos I _ .  

Eff luen t  water t o  gol f  course  and o t h e r s  - 
Eff luen t  water t o  TA- 3 < .  
Tota l  e f f l u e n t  water pumped this week I , '  

. -  

Tota l  p r e c i p i t a t i o n  this week i ? , q  

CC:  Dunning, A E C  
WG6S 
USGS 
S t a t e  Engineer Of f i ce  
F i l e s  

INFLUENT :?, ., .'. , 

I 

Richard C .  Crook, Chief 
U t i l i t i e s  6 Engineering 



0 7 
c3 

WEEKLY WATER REPORT a 
3 

TO: W .  L .  Miller,' Hanager, Zi; Company L 

-4 5 

The Zia Company 
Uti-*ties 8: Engineering Divisioc, 

3 0 5  UO 99 

I .  5 
- j  

! '  

urILxrIEs 6 ENGINEERING DIVISION DATE A 

Weekly Water Report  for t h e  pe r iod  

3 - e 
-1 

Y 

i 
s rAm PUMP DRAW i -. 

TOTAL GALS. WELLS HEAD LEVEL DOWN HRS. G.P.M. 

Water Canyon 

r o t a 1  Sources Product ion 
TOTAL PRODUCTION 

rMtm CONSUMPTION 
Average D a i l y  Product ion 

T o t a l  raw s t o r a g e  i n  Los Alamos r e s e r v o i r  - 
T o t a l  t reated s t o r a g e  i n  Los Alamos 
T o t a l  r e s e r v e  s t o r a g e  i n  Los Alamos 
T o t a l  s t o r a g e  i n  White Rock 
E f f l u e n t  water to  golf cour se  sob-gthers 

ro t  a 1 e f f l u e n t  wat:irr-'-dt & tMs .+ek 
To ta l  p r e c i p i t a t l o m  this week- - - -  ' 

a - -  
a r L , d c r  

LUI0m3,LUu- 
I .  134 ,ortu- 

i n  b i g  t anks  

Average Da i ly  Consumpt Lon 1, ,wo 

- -- . 
E f f l u e n t  u a t e t  t*-U--S* ;--- 4 .  - 0 -  

r A , A ~  

1 , 1 e 5 , 3 0 9 -  
- .2AS - .-* .. 

C C :  Dunning, AEC 
IJG 6 s  
USGS 
S t a t e  Engineer O f f i c e  
F i l e s  

SEWAGE INFLUENT - 
a ,- 

Richard C .  Crook, Chief 
U t i l i t i e s  & Engineering 



8 
7 
i3 

WEEKLY WATER REPORT ii 

- 4 

Y 

4 ‘. 

The Zia Company 
Uti-*ties & Engineering Divisiok 

305 UO 99 

e -  

7 TO: 

urILxriEs 6 ENGINEERING DIVISION DATE I 
4 Weekly Water Report for the period 

W .  L. Mi 1 ler ,’ hanager , 2 i8 Company L 

-- 3- 

i-b-bo v n  - 
5 

STATIC PUMP DRAW f- 
TOTAL GALS. WELLS HEAD LEVEL DOWN HRS. G . P . M .  

TOTAL WELL PRODUCTION 

Water Canyon - v -  
Los Alamos Canyon 
rota1 Sources Production 
rorAL PRODUCTION 

b l  - -  
in big tanks 

ONSUMPTION 
Average Daily Production 
Average Daily COnSumpt Lon 
Total raw storage in L o s  Alamos reservoir - # # S  

S B  Total reserve storage in L o s  Alamos 
Total storage in White Rock 
Effluent water to golf course and others c 

Effluent water to Th-3 - - 4  

Total effluent water D U ~ P  ed tMs week 
Total precipitation this week - - c  

. - -  
- ” -  

w a d  

SEWAGE INFLUENT 

/ 

. *-*. - -  . ..( - -  
/-- 

-.//--. . . r4 ,  , 

5 d r d  C. Crook, C 6 e f  
Utilities 6 Engineering 

, -  e. 
I .*.A 
. *  

‘1 --e 

CC: Dunning, AEC 1‘ . . ’  : 
1, 

1 ’  
WG6S 
USGS! \ 

Files 
State Engineer Office ’. 



0 
7 
0 
j 

-4 -i 

The Zia Company 305 UO 99 
Uti,-ties & Engineering Divisio, 

a - WEEKLY WATEIi REPORT 

TO: W .  L .  Miller) hanager ,  Z i a  Company J 

u r m m s  6 ENGINEERING DIVISION DATE 

Weekly Water Report  f o r  t h e  pe r iod  
i.. 
4 

A 

! 
STATIC PUMP DRAW 5 

TOTAL GALS. WELLS HEAD LEVEL DOWN HRS . G .P .M. 

t l  -B 

- .- 
# 4 20 345 414 , 500 
II. 5 54 624 2,022,900 
# 6 55 SO7 1,673,300 
G -  1 s5 HI i,939,900 
G -  IA 31 460 85S.600 
G - 2  30 569 1,298,200 
G- 3 38 473 1,0?7.400 
G - 4  29 414 719 .goo 
C - 5  21  277 W9.000 

23 571 7u,m 
i 1,729,606 

TOTAL WELL PRODUCTION 

Water Canyon - 0 -  
Los Alamos Cdnyon aOl.6OQ 
r o t a l  Sources Product ion - 0 -  
TOTAL PRODUCTION 801.604 

i n  b i g  tanks A2,531.200 
T m  CONSUMPTION 1.644.944 
Average Dai ly  Product ion 14. L 7b .I# 
Average Dai ly  Consumption 1.790.171 
Tota l  raw s to rage  i n  Los Alamos r e s e r v o i r  - 2 .m. 1 6 1  
Tota l  t r e a t e d  s to rage  i n  Los Alemos 9.622.092 
To ta l  r e se rve  s to rage  i n  Los Alamos 2 0.7 39 ,320 
Tota l  s to rage  i n  White Rock 3Q. 36i.42C 
Eff luen t  water t o  g o l f  . course  and o t h e r s  9 . -  

Tota l  e f f l u e n t  water p' UI&& th2,week A 
Eff luen t  water  to TA-3 

r o t a l  p r e c i p i t a t i o n  this week ' a  a 1.18L.oQc . sos 
SEWAGE INFLUENT 

6,379,240 

/ 

-1 
*-- / 
. ,lC' __x - -  ~ ~ R i c k a r d  C .  -Crook, Chief +- 

U t i l i t i e s  6 Engineering 
C C :  Dunning, A E C  

WGGS 
U SG S L  -. 
S t a t e  Engineer Off ice  
F i l e s  



c 5 
305 UO 9 9  The Zia Company 

Uti,,ties & Engineering Divisio, 
Q 
7 
0 

WEEKLY WATER REPORT * 
3 - 

'j 
UTILITIES  6 ENGINEERING DIVISION DA r E  i 

5 
i 

r0: W . L. M i  1 ler ," Manager, Z i& Company i 

Weekly Water Report  fo r  t h e  pe r iod  L-27-60 thm 2-2-60 
k 

STATIC PUMP DRAW 't 
TOTAL GALS.  WELLS HEAD LEVEL DOWN HRS. G.P.M. 

TOTAL WELL PRODUCTION #r 

Water Canyon 777- 
Los Alamos Canyon 
r o t a l  Sources Product ion 777- 
TOTAL PRODUCTION I7 

I i n  b i g  tanks 
T o m  ONSUMPTION 1- 
Average D a i l y  Product ion 1 - .- 
Average Dai ly  Conswpt  ion 
To ta l  raw s t o r a g e  i n  Los Alamos r e s e r v o i r  - n .mw 
Tota l  t r e a t e d  s to rage  i n  Los Alamos 233&7u 
Tota l  r e se rve  s t o r a g e  i n  Los Alamos 19 

E f f l u e n t  water to gol f  course  and o t h e r s  
E f f luen t  water to TA-3 . 
Tota l  e f f l u e n t  water pump ed  this week 
r o t a l  p r e c i p i t a t i o n  thts week 

To ta l  s to rage  i n  White Rock m - 0  

SEWAGE INFLUENT- 

CC:  Dunning, AEC 

wG&s/- USGS 
S t a t e  Engineer Off ice  
F i l e s  

Richard C .  Cr-ook, Chief 
U t i l i t i e s  & Engineering 

- 



< c 
305 UO 99 The Zia Company 

UtiA- ties & Engineering D i v i s i o ,  
0 
7 
6 
8 

WEEKLY WATER REPORT 

3 .. 
i 

TO: 
$4 

UriLxrIEs 6 ENGINEERING DIVISION DA rE 0- a 

W . L. Mi 1 ler ," Manager, Zik Company 

- 
:- 

Weekly Water Report for the period 9 - y  -, 2 
w- 

3 STATIC) PUMP DRAW i 

TOTAL GALS. WELLS HEAD LEVEL DOWN HRS . G .P .M. 

~ o w -  ~~ 

Water Canyon 
Los Alamos Canyon 
rota1 Sources Production 

d b  I #  r m  
r u .  

TOTAL PRODUCTION t -  
in big tanks A- TmE CONSUMPTION rn m 

Average Daily Production 1-4 

Total raw storage in Los Alamos reservoir - Lea- 
Average Daily Consumption l8-af 

Total treated storage in Los Alamos 
Total reserve storage in Los Alamos 
Total storage in White Rock 
Effluent water to golf course and ochers 
Effluent water tff TR-Z . , 3. 

Total 

6,- - 
3% WfJ e 7 3 5  

1 e Z A 9 , r n  

- 0 0  

effluent water pump& thts week 
Total precipitation this week 18- 

SEWAGE INFLUENT 
.,-fJ 

Richard C. Crook, Chief 
Utilities 6 Engineering 

CC: Dunning, AEC 

/-- . WG6S 
USGS 
State Engineer Office 
Files 



-4 'r 

305 UO 99 The Zia Company 
Uti,,ties 8~ Engineering Divisio, 

0 -. 

WEEKLY WATER REPORT 
* -  ro: W. L. Mi 1 ler , ' $ianageF, ~ i a -  Company 

UrxLITIES 6 'ENGINEERING DIVISION 

Weekly Water Report  f o r  t h e  pe r iod  -J 

1 
STATIC PUMP DRAW i 

TOTAL GALS. WELLS HEAD LEVEL DOWN HRS . G.P.M. 

#l -B 

G- 5 29 

TOTAL WELL PRODUCTION 

Guaje Canyon 
Water Canyon 
Los Alamos Canyon 789,- 
r o t a l  Sources Product ion 
TOTAL PRODUCTION 788- 

in b i g  tanks 00 
T m  CONSUMPTION 35- 
Average Dai ly  Product ion 1- 

Average Dai ly  Consumption 1 .QLL.Q11 
Tota l  raw s t o r a g e  i n  Los Alamos r e s e r v o i r  - 1- 
Tota l  t r e a t e d  s t o r a g e  i n  Los Alamos 
r o t a l  r e se rve  s t o r a g e  i n  Los Alamos 39 

Tota l  s t o r a g e  i n  White Rock 
E f f l u e n t  water  t o  golf course  e n b o t h e r s  1 1 1  

T o t a l  e f f l u e n t  vat-  d~a& d chi; week 
rocal  p r e c i p i t a t i o m  eh4s week' ~ 

31 s u  

12.&QJOO 

I 

11&&427 

Eff luen t  water  to =&* -,* I .-. : .. - - 
.45 -+ - 

. .  -. SEWAGE INFLUENT 
6.321.010 

Richard C .  Crook, Chief 
U t i l i t i e s  6 Engineering 

CC:  Dunning, AEC 
WG6S 
U SG S W  
S t a t e  Engineer Of f i ce  
Files 



4 \ 

305 UO 99 The Zia Company . 
UtiL-cies & Engineering DivisioL 

0 
h 
7 
L J  

WEEKLY WATER REPORT U 

* -  3 
TO: W .  L. Miller,' Manager, Zia Company 2 

5 
i 

STATIC PUMP DRAW i 

UTILITIES 6 ENGINEERINC DIVISION DA rE 1 

Weekly Water Report for the period 
tnm z-ZJ-w L 

G . P . M .  TOTAL GALS. WELLS HEAD LEVEL DOWN HRS . 
01-B n 

B 2 - "  
# 3  29 4- a- 
4) 4 29 337 > U r n  

# 5 bA *A9 zn4- 

I/ 6 6L 307 ' L ,- 
G- lA 37 472 
C - 2  37 uo 
G- 3 31 -3 I*m= 
G-4 l!b 429 -m- 

C -  1 61 588 Z * l = J - =  

C - 5  23 282 
15 594 

TOTAL WELL PRODUCTION 

Water Canyon - 0 -  
Los Alamos Canyon 168 77 772,800 
rotal Sources Production 14,410,300 
TOTAL PRODUCTION 704,976 

in big tanks 13,7O)mw 
704,976 

13,705,N 
Average Dai ly Consumption 2,058,611 
Total raw storage in Los Alamos reservoir - 1, )SI, 903 
Total treated storage in Los Alaatos 3,915,947 
Total reserve storage in Los Alamos 22.6S4.236 
Total storage in White Rock 3Am6A0.203 
Effluent water to golf course and others - 0 -  - Effluent water to TA-3 - 0 -  
Total effluent water pumped this week i.230,m 
Total precipitation this week A,2U),OCiO 

e A05 
SEWAGE INFLUENT 

6* 149 ,tAO 

Richard C. Crook, Chief 
Utilities 6 Engineering 

CC: Dunning, AEC 
WG&S 
USGS 1- 
State Engineer Office 
Files 



The Zia Company @ 
7 u 
3 
2 
9 

305 UL 99 .C 

Utii - cies & Engineering DivisioL 

WEEKLY WATER REPORT - 
m 

TO: 

UTILITIES  6 E N C I N E E R I X  DIVISION DA f E  

Weekly Water Report fo r  the per iod  

W . L. M i  1 ler ,‘I Manager, 2 ii Company 

4- 
3 
F 
3 

60- 0 0 . 
STATIC PUMP DRAW 

WELLS HEAD LEVEL DOWN HRS . G.P.M. TOTAL GALS. 

# l  - B  
w 2 

IC 4 31 7 4 
t 5 27 633 1.u 
lC 6 27 s20 a 
G- 1 27 599 0 
G -  IA 19 465 3 
G-2 i o  573 4 
G -  3 A9 47s 
G-4 20 411 4 
G-5 11 277 

21 sa4 I 
TOTAL WELL PRODUCTION 

- 2 -  
‘5 a00 
8.900 
5.690 
12.490 
19,600 
10,900 

r3Qe 

Los Alamos Canyon 168 71 
r o t a l  Sources Product ion - -  
TOTAL PRODUCTION 7- 

i n  b i g  tanks 7.7&ltXl 
TOb&CONSUMPTION S _111_11n 
Average D a i l y  Production ! 3 .  -70  
Average Dai ly  Consumpt Lon 
r o t a l  raw s t o r a g e  i n  Los Alamos r e s e r v o i r  - 1 .-* 
T o t a l  t r e a t e d  ‘s torage i n  Los Alamos 
T o t a l  r e se rve  s t o r a g e  i n  Los Alamos 
T o t a l  s t o r a g e  i n  White Rock 
E f f l u e n t  water t o  golf  course and o t h e r s  - 

Eff luen t  water  Po TA-3 
d t h f s  k e e k  To ta l  e f f l u e n t  water-pPlape 

To ta l  p r e c i p i t a t i o n  t h f s  week % 

..- 
0,- 

*WG 
SEWAGE INFLUENT 

6,276,020 

Richard C .  Crook, Chief 
U t i l i t i e s  6 Engineering 

C C :  Dunning, A E C  
WG 6s 

S t a t e  Engineer Of f i ce  
F i l e s  

USGS :- 



9 % 

305 UO 99 The Zia Company 
Utilities. & Engineering Divisi 

WEEKLY WATEX REPORT 

tp 
7 
1 

0 
* 
9 k 

TO: W, L. Miller,"&nagei, 216-Company 

urxLxrxEs 6 ENGINEERING DIVISION 

-4 Weekly Water Report for the period 
0 - 

3 
3-2-M thru 3-8 64 

STATIC PUMP DRAW 
WELLS HEAD LEVEL DOWN HRS. G.P.M. TOTAL GALS. 

TOTAL WELL PRODUCTION 

Cuaje Canyon 
Water Canyon n - 
Los Alamos Canyon 88 
rota1 Sources Production - - - 
TOTAL PRODUCTION 

in big tanks - 1 
TOTAL CONSUMPTION 
Averaue Dally Production I - 
Average Daily Consumption 
Total raw storage in L O ~  Alamos reservoir - 1 

Total treated storage in Los Alamos - 
Total reserve storage in L O ~  Alamos I 

Total storage in White Rock *. 
Effluent water to golf course and others 
Effluent water to TA-3.- , , 
Total effluent w a ~ e r  Dtrarp%b: this week 
Total precipitation ckfs, week 

..- 
J ,- 

& A  8 -  

5 8 -  

8 8 -  

- -  
- " a =  

. -  

. .  . 
. .  

0 - e  SEWAGE INFLUENT 

Richard C. Crook, Chief 
UtiIities.6 Engineering 

CC: Dunning, AEC 
WG6S 

State Engineer Office 
Files 

U S G S e -  



The Zia Company 
Uti,,ties & Engineering D i v i s i o .  Q 

7 
WEEKLY WATER REPORT i3 

e 

TO: W. L. Mi l le r> ' -Hanagsr ,  Zia Company 

urxLmEs 6 ENGINEERING DIVISION 

t We'ekly Water Report  f o r  t h e  pe r iod  J 

ii 
STATIC PUMP DRAW 

WELLS HEAD LEVEL DOWN HRS . G.P .M.  TOTAL GALS. 

Water Canyon - 0 -  
Los Alamos Canyon I bti i , U6.900 
T o t a l  Sources Product ion  0 'J - 
TOTAL PRODUCTION I, 1L.6,9r?u 

i n  b i g  tanks ' 3 , ? ~ * J : 7 0 0  
CONSUMPTION .6C, v u 4  

Average Dai ly  Product ion . G ,: 3 3 ,  "a4 

T o t a l  raw s t o r a g e  i n  Los Alamos reservoir 2. n33.,93 3 

T o t a l  s t o r a g e  i n  White Rock 1 ' 34.279 
E f f l u e n t  water  t o  gol f  course  and others - 0 -  

T o t a l  p r e c i p i t a t i o n  this week 1 \.I& 

' 3  

Average Dai ly Consumption 2 ,  ' ? 6 , 7 4 2  

T o t a l  t r e a t e d  s t o r a g e  i n  Los Alamos ,V. 7,263 
r o t a 1  r e se rve  s t o r a g e  i n  Los A l m s  15.217.016 

E f f l u e n t  water to  TA-3, c .  
Tota l  e f f l u e n t  wafer p ~ l p  ' cd chf8 week LP'., 

. l b S  
SEWAGE INFLUENT 

6,945,420 

CC: Dunning, AEC 
W G & S f -  
USGS 
S t a t e  Engineer Of f i ce  
Files 

Richard C .  Crook, Chief 
U t i l i t i e s  & Engineering 



t 

30s lib 99 The Z i a  Company !? 
Utii ~ i ies & E n g i n e e r i n g  D i v i s i o L  7 

0 

3 
q 

Weekly Water Report  for t h e  period 3-lb-60 thru J-22-60 4 

WEEKLY WATER REPORT 
I 

3 L 
TO: W . L.  M i  1 ler f Manager,  Z ir Company 

UTILITIES  6 ENGINEERING DIVISION DATE 23 harch i36b 
7 

4 
t 

STATIC PUMP DRAW 
WELLS HEAD LEVEL DOWN HRS . G . P . M .  TOTAL GALS. 

I l - B  - 0- 
82 19 49 8 
# 3  14 331 
fk /A so 

567,600 

T T T  

#5 51 495 * 
# h 50 5 9 1  

G- lA 35 s i s  1,213 700  
-. 34 49 1 1,992~00 

36 431 93b100 
G-4 22 2 7 1  u7,too 
G-5 3 6 >  592 1,279 , 200 

G-2 
G- 3 

TOTAL WELL PRODUCTION lg*n%1m 
~ - U- - Guaje Canyon 
Water Canyon 168 198 1 ,39 7 000 

Tota l  Sources Product ion I, 9'3 7,000 
TOTAL PRODUCTION 13,l90,100 

i n  b i g  tanks 234.992 
TOTAL CONSUMPTION' 13.555.108 
Average Dai ly  Product ion 1.9 70.014 

Los Alamos Canyon , -0- 

Average Dai ly  Consumption 1.936.110 
T o t a l  raw s to rage  i n  Los Alamos r e s e r v o i r  - I. 0 79.190 
T o t a l  t r e a t e d  s t o r a g e  i n  Los Alamos 
To ta l  r e se rve  s t o r a g e  i n  Los Alamos 
T o t a l  s t o r a g e  i n  White Rock 
Ef f luen t  water  

1.5 14,000 E f f l u e n t  water to'T&&-.. I * . -  

Tota l  e f f l u e n t  water ~ a & - ~ t h 3 W u e e k  i916,oOO 
Tota l  p r e c i p i t a t i o n  CWS week*: ' 060 

15,452,008 
22,531,198 

- 0- --- 
t o  go l f  course  and o t h e r s  

..- 

- .  
. *  

SEWAGE INFLUENT 6,182,370 

CC:  Dunning, AEC 
WG&S 
USGS 
S t a t e  Engineer Of f i ce  
F i l e s  

I /i- :.f I L :' .-/ // 
Eichard C .  Crook, Chief ';" , 
U t i l i t i e s  6 Engineering 



The Zia Company 
Uti,*ties & E n g i n e e r i n g  D i v i s i c ; ,  

WEEIUY WATER REPORT 

TO: W .  L .  M i l l e r ;  'Xanaget, Zia Company I 
UTILITIES  6 ENGINEERING DIVISION I I Weekly Water Report  f o r  t h e  per iod  t , Y b m  EA 0 ab P 

STATIC PUMP DRAW 
TOTAL GALS. WELLS HEAD LEVEL DOWN HRS . G . P . M .  

j c  Canyon 
- 
Gua 
Water Canyon I 

Los Alamos Canyon 
T o t a l  Sources Product ion I 

TOTAL PRODUCTION 

- 
- v -  - - - 

J n- 

4n- 

LA- -- 

i n  big tanks 
CONSUMPTION 

A* 8 9  

n e  Average Dai ly  Consumpt ion - 
Tota l  raw s t o r a g e  i n  Los Alamos r e s e r v o i r  - - 
T o t a l  t r e a t e d  s t o r a g e  i n  Los Almos  J 2 e- 

Tota l  r e s e r v e  s t o r a g e  i n  Los Alamos 
To ta l  s t o r a g e  i n  White Rock 
E f f l u e n t  water  t o  gol f  course and o t h e r s  
E f f l u e n t  water  t o  TAr3' - 
Tota l  e f f l u e n t  watas dumn 
Tota l  p r e c i p i t s t i m  thfa rieek- 

* e m  

r y r  

ed- t h i s  week An- 

L e- - 0 

SEWAGE INFLUENT 
3,- J e  JA" 

- - & d k ~ b ,  eC? C d o k  , Chief 
U t i l i t i e s  6 Engineering 

CC:  Dunning,  AEC 
WG6S 
USGS 7- 

S t a t e  Engineer Of f i ce  
F i l e s  



I 

T h e  Zia Company 
Uti-Aties & Engineering D i v i s i o ,  

WEEKLY WATER REPORT 
c 

TO: W. L. Miller,:Managei, 21a Company 

? UTILITIES 6 ENGINEERIW DIVISION DArE a I - 

Weekly Water Report for the period 3D- 5 
0 

5 
STATIC PUMP DRAW 

DOWN HRS. G.P.M. TOTAL GALS. WELLS HEAD LEVEL 

. -  
13 - g o  
4 1. 
W V  A I  

#5 
#6 
G- 1 
G- LA 
G- 2 1). 

G- 3 
G-4 
G-5 

1 4 
W 4 a1 

ww 1 
4 
i 
9 

Y 

- 
TOTAL WELL PRODUCTION 

Water Canyon - 9 -  
Los Alamos Canyon 
Total Sources Production 
TOTAL PRODUCTION 

in big tanks waw- 
m L  CONSUMPTION -I- 

Average Daily Production w a u ~  

Total storage in White Rock 
Effluent water to golf course and others 
Effluent water to TA-3.' 
Total 
Total precipitation chi's week . l,ma,mo - 

0 - 0  

effluent water ' a d c h b  -week I.=.- 

0 . 0  - .  - -  
*. . .  . SEWAGE INFLUENT -. 

-. 

Richard C. Crook, Chief 
Utilities 6 Engineering 

CC: Dunning, AEC 
WG6S 
USCS 
State Engineer Office 
Files 



$05 Ub 99 

- 
T h e  Zia Company 

Uti,Lties & Engineer ing  Divisicj,  

WEEKLY WATER REPORT 

TO: W . L. Mi 1 let ,: 'Mnager , Zia Company 
UTILITIES 6 ENGINEERIN(: DIVISION 

P 
0 

3 
rc 

4 t ._ 

Y DA IE 14*Aprll 19W 

Weekly Water Report for the period 4-6-60 t h t p  4-13-40 5 - 
is 

STATIC PUMP DRAW 
G.P.M. TOTAL GALS. WELLS HEAD LEVEL DOWN HRS . 

#l-8 -0- 
82 23 47l 

23 332 # 3  457.7aQ 
#4 m z@v@a. 
(15 uo 493 2,377,,00 
U6 0z 584 
G -  1 54 4- 1,613,SW 
G- lA 76 3 74 2 , @ l w -  

67 4m 1 *#8ss- 
70 4u lS744,lO@ 

G - 2  
G -  3 
G-4 43 a n  7UL9aD 
G - 5  46 S 9 9  2.4m.m 

TOTAL WELL PRODUCTION JUI4m 

Guaje Canyon -0 - 
Water Canyon 35.200 
Los Alamos Canyon 
Total Sources Production 2 
TOTAL PRODUCTION 20. u 

Loor in big tanks 23 
TOTAL CONSUMPTION 203 
Average Daily Production 2 s  
Average Daily Consumption 2 .a 
Total raw storafte in Los Alamos reservoir - 9 4  
Total treated storage in Los Alamos 
Total reserve storage in Los Alamos 
Total storage in White Rock * 

Effluent water to golf course and others I p s  
Effluent water to TI-34 1 4 1  

4 Total effluent water plllp cd chis  week 
Total precipitation cbft week- * 

SEWAGE INFLUENT 7-6 

Richard C. Crook, Chief 
Utilities 6 Engineering 

r 

._ ... 

CC: Dunning, AEC 
' F 6 S  

USGS /' 
State Engineer Office 
Files 



I I 

# 

lii 
3 5 5  uo 99 

I u 
WEEKLY WATER REPORT P 

The Zia Company 
Ut, , t ies  & Engineer ing  D i v i s i c  

@ 
7 

, ..x :: 

. .  SEWAGE INFLUENT 
o . - , w  

Richard C. Crook, Chief 
Utilities 6 Engineering 

CC: Dunning, AEC 
WG 6 s  
USCS 
State Engineer O f f  ice 
Ff les 

, 



. ... 

T h e  Zia Company 
U t i  - t i e s  & Engineering D i v i s i c  

k 
r U 

WEEKLY WATER REPORT 
3 
2 
'-t 

TO: 

urILIrxEs 6 ENGINEERING DIVISION 

W. L. Mi l l e r> 'Hanagrc ,  Zia Company 

f 
52 
2 

Weekly Water Report  for  t h e  p e r i o d  I 1 ,  - . I -  - 
- 7 

- .  T b -  I -  - 

STATIC PUMP DRAW 
WELLS HEAD LEVEL DOWN HRS. G.P.H.  TOTAL GALS. 

#l-B 
b2 - A  - * -  

#4 
#5 
lC 6 

d 7  V 
# 3  e n  : .)3> , m r  a -- 

but  

JLV I ,  1- 

LU J dl 3.1- 
G -  1 UV >> - 8  

Y I  *JQ G -  lA _ _  
31 3 I ;  G- 2 4,- 
a i  43u G- 3 
I* 4cR G-4 

c-5 * L W  
/Y 319 

TOTAL WELL PRODUCTION 

Guajc Canyon 
Water Canyon lbtj 117 1 , 1 76, UcjO 

Tota l  Sources Product ion  0 -  

TOTAL PRODUCTION 3,7S8,000 
i n  b i g  tanks 30,222,700 

% d L  CONSUMPTION 763,726 
Average Dai ly  Product ion 29,458 * 9 76 
Average Dai l y  Consumption 4 , 3 1 7 , 3 2 8  
T o t a l  raw s t o r a g e  i n  Los Alamor r e s e r v o i r  - 4 ,208 ,423  

Tota l  r e se rve  s t o r a g e  i n  Los Alamos 52.9 I 3,000 
T o t a l  s t o r a g e  i n  White Rock '12,535,096 

Z*#4W, 

Los Alamos Canyon L 6 8  Z3b 2 , 5 8 2 ,  WO 

Tota l  t r e a t e d  s t o r a g e  i n  Los Alamos 9 ,62 2 , ~9 2 

SEWAGE INFLUENT 
8.63s ,240 

Richard C .  Crook, Chief 
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f o r  w8L.r bnd 388. A l l  t he  i n f o n m c i o a  will be 
accumulated d a i l y  and 8 monthly r a p o f t ,  

CC: Dunning, AEC 
Wl'E6: W G 6 S  

USGS; 
S t a t e  Engineer Of f i ce  
F i l e s  
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OFFICE MEMORANDUM 

1’5 

.. DATE1 July 25, 1972 5 TO I De- D. Meyer, Group Leader, H-1 
i i  
-- - 
A - 

FROM I C a r l  Buckland, Leader, General Monitoring Section, ~ - 1  -, 

SUBJECT: RADIATION SURVEY OF DP TRAILER PARK -.. 

- .. _ -  - 3  

= - -. , 

SYMEC. H-1  

N o  radioactive contamination w a s  found i n  the subject park as  determined 
by the following: 

Measurement of Fixed or  Surface Contamination 

Zero alpha count using the Ludlum Model 11 (60 cm2 probe)- 

Zero beta-gamma above background of the Ludlum 12s,  (background 
of 125 w a s  20 to 30 )lR)+;;i, 

Smearable Contamination (100 an2 smears) 

Twenty-one Smears were taken outdoors on cement pads and from 
within structures remaining. 
for  both alpha and beta-gamma. 

All read zero DPM above background 

Soil and Dust Samples 

Eleven such samples w e r e  taken and measured with the GeLi sol id  
state detector and multi-channel analyzer. 
w a s  detected. 

N o  radioactivity 

@ H a  Carl Buckland 

CB:ed 

Xc:  F i l e  

!-- --- - 1 Received by ER-RPF 

[ FEB 2 5 1993 
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Attar aubtraotlon O f  ths blank8 f rom ths 8 p r w  8Up$68 U d  
allowanoe t o r  natural Pu baokground oontamination la tha laboratory, 
the above a~a ly8as  lndioate zero projeot oonti4mination. Uranium, 
if present, waa in amountr of lese than 1 rpiorograrn QOP Uter. 

. 
3. ~2.11 you pldase aommuniaato your deo-lon t o  the Soout 

Master, no e o  Morgan. 
U N CLASS1 F1 ED 

i 

FEB 2 4 1993 u. 
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LOS ALAMOS NEW MEXICO 87544 

- 

~ L' 
OFFICE M E M O R A N D U M  * - / i F .  . 

A +  

TO C. E. Bingham, A s s i s t a n t  Area Manager D A T E  June 
f o r  Engineer ing,  LAAO 

FROM J. B. Montoya 

@ 
Fr 
4 

SUBJECT . CONTAMINATION SURVEY: 

SYMBOL : E N G 3  

PARCEL "c" (THE WOODLOT) O F  WESTERN AND NORTHERN 
PERIMETER TRACT, LOS ALAMOS, NEW MEXICO i 

MAIL STOP: 624 

Attached are cop ies  of t h e  h e a l t h  r e p o r t s  rece ived  from LASL Health 
Div i s ion  Groups, i nc lud ing  Group H-8 ' s  r e p o r t  of May 17, 1977, which 
w a s  conducted w i t h  t h e  a i d  of a phoswich instrument  as shown on Fig. 1 
of t h e  at tachments .  

Based on t h e s e  f i n d i n g s  and on o t h e r  surveys  p rev ious ly  performed, w e  
f e e l  t h a t  t h e  l and  can now be  r e l e a s e d  t o  t h e  pub l i c  for  housing as w a s  
recommended by C. I. Browne's memorandum of October 27, 1976, without  
any r e s t r i c t i o n s .  

f l  

Records Management 

Attachments:  a / s  

cc: I n f o  only  
H. Al thaus ,  LAAO 
R. Bradshaw, ENG-DO 
G. L. Voelz, MD., H-DO MS-690 
J. E. Durnmer, H-1 MS-692 
Roy Reider ,  H-3 MS-414 
H. J. E t t i n g e r ,  H-5 MS-486 
L. J. Johnson, H-8 MS-490 +-= 
E. G. Arntzen, E N G D O / D C  
George Bre isch ,  ENG-1 
J. G. Parsons,  ENG-4 
M. D. Linke, ENG-12 
Mail and Records (2)  
F i l e  

The referenced attachments were not included with 
this record when it was compiled under the 
Comprehensive Environmental Assessment and 
Response ProGIam (CEARP). This occuned before 
the Environmental Resloration Program's Records 
processing Facility ( R E )  was established. 

. 



LOS ALAMOS 
UNIVERSITY OF CALIFORNIA 

I LOB ALAMOS. NEW MEXICO aJI44 

OFFICE MEMORANDUM 
- s 

DATE: J U l .  13,  1971  1 

5 

TO : John Enders., Leader, CMR Building 
Monitoring Sec t ion ,  H - 1  

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

SUBJECT: CONTAMINATEI) WASTE DISPOSAL RECORDS 

SYMBOL : H-1-71-179 

While preparing t h e  semi-annual report, I found,what I 
think t o  be seve ra l  mistakes i n  your l o g  book. I th ink  
you should check over each en t ry  a t  t h e  time t h e  hea l th  
physics surveyor m a k e s  it t o  be su re  it makes sense.  

I t e m s  under question: 

1-28-71-L- 4.3 C i  of D-38 - - - can t h i s  be r i g h t ?  
2'-1-71----- D-38 - - - why d id  we  not g e t  t h e  amount 

1-28-71---- D i d  we  pu t  30 g a l  of l i t h ium m e t a l  i n  

Several  e n t r i e s  i nd ica t e  CMB-14 is  us ing  p l a s t i c  

from N-l? 

our  dump? W a s  H-3 consulted? 

b o t t l e s  f o r  Pu. Why? 

6-22-71---- 10 cur i e s  or' T 12 a caraboara box? GI=-i 

3-24-71---- P-2 f i s s i o n  chamber - - low o r  intermediate? 
, 

This i s  an extremely important record.  W e  must use more 
care i n  preparing reports; we  must g e t  c o r r e c t  numbers 
and we must r e fuse  t o  dispose of material t h a t  a s  i m -  

Also, we should ind ica t e  i f  material was put i n  main 
p i t  o r  i n  one of t h e  d i sposa l  s h a f t s .  

' properly packaged . 
1 

DDM/eh 

cc: F i l e  
u 

\ 

Dean D. Meyer 
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tN RXPLY 

RBPXR TO: TAD February 14, i972 , -  
-_ 

H. Jack  Blackwell ,  Area Manager 
U. S. Atomic Energy Commission . 
Los Alamos Area Off ice 
Los Alamos, New Mexico 87544 

, D e a r  Jack: 

It has  been brought t o  my a t t e n t i o n  t h a t  a poss ib l e  misunderstanding 
o r  d i f f e r e n c e  of i n t e r p r e t a t i o n  s t i l l  e x i s t s  w i th  regard t o  t h e  manner 
i n  which w e  . des igna te  LASL "on-si te"  o r  " o f f - s i t e "  boundaries f o r  
environmental  d a t a .  The l a s t  paragraph of  your  memorandum t o  Harold 
Agnew dated November 16, 1971, con ta ins  i n s t r u c t i o n s  t h a t  could r e s u l t  
i n  f u t u r e  confusion which we be l i eve  can be avoided i f  we  c l a r i f y  
t h e  d e f i n i t i o n  o f  "on-s i te"  and " o f f - s i t e "  now. 

The concept t h a t  concerns u s  is t h a t  while  the  b u f f e r  zone between 
TA-33 - P a j a r i t o  A c r e s  and t h e  Otowi t r a c t  a r e  t o  be included wi th in  
t h e  Labora tory ' s  p l a n t  boundary, i .e.,  "on-s i te" ,  t h e  a reas  w i l l  be 
considered a s  " o f f - s i t e "  f o r  t h e  purposes of i n t e r p r e t i n g  r a d i a t i o n  
p r o t e c t i o n  s tandards ,  W e  a r e  concerned about t h e  poss ib l e  impl ica t ions  
of  t h i s  c h a r a c t e r i z a t i o n ,  f o r  a s i g n i f i c a n t  number of  o t h e r  a reas  
w i t h i n  the  Labora tory ' s  boundary a re  open t o  and used r o u t i n e l y  by 
t h e  publ ic .  

We obviously have no i n t e n t i o n  of opera t ing  any p a r t  of t h e  Laboratory 
i n  a manner t h a t  would c r e a t e  environmental  l e v e l s  of p o l l u t a n t s  a t  
o r  near  t he  e x i s t i n g  "on-s i te"  o r  " o f f - s i t e "  l i m i t s ,  but w e  f e e l  it is  

, important t o  preserve f o r  f u t u r e  ope ra t ions  t h e  perogat ive  of using the 
c u r r e n t  app l i cab le  l i m i t s  wi thout  changing land c a t e g o r i e s  and without  
g iv ing  the  appearance of  r e s o r t i n g  t o  convenient ly  f l e x i b l e  st'andards. 
If  f o r  any reason l e v e l s  of environmental  p o l l u t a n t s  on Laboratory 
a r e a s  open t o  t h e  pub l i c  approach t h e  l i m i t s  for noncontrol led areas 
proper  s t e p s  t o  restrict access will have t o  be taken. 

/ 

. .  

. .  . .. 
MAR 1 2 1993 
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RES :GLV/bd 

Raemer E .  Schreiber 
i 5 Technical Associate Director 

W e  would l i k e  t o  recommend, therefore ,  that  a l l  areas with  the 
LASL boundary l i n e s  be designated "on-site" for purposes of 

' environmental control .  

S incere ly  yours, 

. 

1 



IN REPLY 

REFER TO: 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS SCIENTIFIC LABORATORY 

P. 0. Box 1663 
Los Namcn, New Mexico 87544 

I .  (CONTRACT W - 7 4 0 5 - ~ ~ 0 - 3 6 )  

TAD - 5 4 3 8 March 20, 1972 

b l r  . M. Jack Blackwell, Manager 
Los A l m s  Area Office 
U. S. Atomic Energy Commission 
Los Alamos, New Mexico 87544 

Dear Mr. Blackwell : 

George Voelz has again pointed out t o  m e  t h a t  he has a 
concern regarding t h e  "on-site" and "off-site" designations in-  
d ica ted  i n  your l e t t e r  t o  Mr. Agnew of November 16, .1971, t h a t  i s  
q u i t e  independent of the  de ta i led  method of  boundary control t h a t  
i s  applied.  
automatically comes under t h e  r a the r  s t r ingent  environmental re- 
quirements with regard t o  contaminants. 
have no in t en t ion  of subject ing the public t o  undesirable exposure, 
some of our buf fer  zones represent insurance t h a t  we w i l l  not 
have technica l  v io la t ions  of t h e  standards because of unexpected 
migration of contaminants. I suspect we could minimize t h i s  by 
declar ing such an area  'fon-site" if  we de tec t  such an occurrence 
but t h e  c r e d i b i l i t y  of  flopping back and fo r th  leaves something 
t o  be desired.  

The concern i s  t h a t  any area designated as "off-site" 

Although w e  obviously 

"lie counter-argument can of course be made t h a t  public access 
equates t o  "off-site" but  I do not bel ieve t h a t  t h i s  i s  val id .  
Places such as the  Personnel Building, South Mesa Cafeteria,  our 
parking areas ,  and even some of the  technical  buildings have f r e e  
y1511c .access but a r e  de f in i t e ly  "on-site". 
another example. The e s sen t i a l  difference i s  t h a t  we r e t a i n  t h e  
r i g h t  t o  deny publ ic  access t o  an "on-site" location f o r  operational 
o r  s a f e t y  reasons and could do so without.causing any question 
of  our r i g h t  t o  do so,  although it is  agreed t h a t  anything t h a t  
a f f e c t s  t he  publ ic  will cause some questioning. 

All of t h i s  may seem t o  be a b i t  l e g a l i s t i c ,  bu t .1  f e e l  
t h a t  it i s  f a i r l y  basic.  
and su i t ab ly  adver t i se  our r i g h t  t o  deny public access a t  any time, 
I f e e l  t h a t  we may save ourselves a grea t  deal of t rouble  i n  the 
long run. 

Pa jar i to  Road is 

If we keep a l l  re ta ined land as"on-site" 



TO: 14. J. Blackwell 
1 '  , . 

LQS ALAMOS SCIENTIFIC LA633Rb.&f,4*Y 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

I ,  DATE: blarch 20, 1972 -2 

+ I  I ,  d ' ' 1  

. i . r  

I )  1 
cc: G. L. Voelzr I 

P. F.' Belcher 
; '  E 

4 , 
G ISD-5 

. '  , 4 - / / G * d  - 
, .  

P.S. General Giller t e l l s  xxe that  Roc@ Flats is taking t i t l e  t o  a very 

lerge block of land t'nat ;&ll be sub-lezsed for farming o r  grazirgpuqoses but. 

with 2 clause that permits closing the area a t  any time. It sems t o  ne that 

t i e  situation i s  rather analogous t o  OF situation here., -2ES. 



'S ALAMOS SCIENTIFIC LABORATORY 0 
UNIVERSITY OF CALIFORNIA .7 

T O  

THRU : 
FROM : 

SUBJECT : 

SYMBOL : 

W 
OFFICE MEMORANDUM c 

Qr. George L. Voelz DATE:  September 24, 1973 5 .-v. 

c 
- 
2- Health Division Leader f .i 

Wayne C. Hanson, H-8 i 
LaMar J. Johnson, Group Leader, H-8% 1- 

3 
1 -  

PLUTONIUM-239 CONCENTRATIONS IN ACID-PUEBLO CANYONS -- 

H8-73-207 

We are currently describing ecological research plans within 
a proposed Environmental Research Park within LASL boundaries: 
and note that Acid-Pueblo Canyons are now Los Alamos County 
property, with the AEC retaining a 100 ft. right-of-way easement 
along the canyon drainages. 
ment should be made to include these entire canyon ecosystems in 
our Research Park for the following reasons: 

Approximately 170 mCi (mostly 239Pu) were released to the 

We believe that some kind of arrange- 

1. 
Acid'Pueblo drainages during the period 1944-1964 by effluents 
of TA-1 and TA-45 (see report LA-5282-MS, p. 11-12). This, . 
plutonium is, therefore, nearly 20-30 years old in the environ- 
ment and of unique interest to our studies of changing Pu 
mobility with time. 

plutonium concentrations in filtered surface water from 
Acid-Pueblo Canyons generally average about 20 pCi/liter, com- 
pared to 1.5 and 0.22 pCi/l in Mortandad and DP-Los Alamos 
Canyons, respectively. This indicates appreciable mobilization 
of Pu from former outfall areas and from alluvium in the canyon 
bottoms. Suspended (filtered) material contained twice this 
value. 

( 

2. 

3. A limited series of alluvium samples taken during 1970 
in the Acid-Pueblo drainage were reported in report LA-4561 as follows: -- 

27 pCi/g in Lower Acid Canyon during April 1970 
4.6 pCi/g in Pueblo Canyon one mile below Acid Canyon April 1970 
1.1 pCi/g in Pueblo Canyon two miles below Acid Canyon Feb. 1970 
1.1 pCi/g in Pueblo Canyon 0.1 mile above junction with 

Los Alamos Canyon during Feb. 1970 

This suggests that the material is moving down the canyons by 
water transport and/or resuspension, particularly by the 
appreciable human activity (trail bikes and playing children) 
in the canyon bottoms. Below DP Site, plutonium concentrations 
of about 0.9 pCi/g alluvium exist to the mouth of Los Alamos 
Canyon on the Rio Grande; much of this material apparently 
originates from Acid-Pueblo, as indicated by the above values 

-- --- -__- "_ 
I 

that gradually decrease down Acid-Pueblo. -- - 
I , ?-:+CjlLEd b;/ E;:;-:iFF , 



TO: Dr. George L. Voelz 2. 

L- ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOB ALAMOS. NEW MEXICO 87844 

DATE: September 24, 1973 

During 1972, a few alluvium samples from Pueblo Canyon (see 
Report LA-5184, p. 34) contained 0.4 - 2.6 pCi/g and surface 
waters contained 0.08 - 0.42 pCi/liters. 

4. We wish to preserve as natural as possible environments 
in Acid-Pueblo, DP-Los Alamos, and Mortandad Canyons because of 
the variable plutonium additions they have received over various 
periods (see LA-5282-MS, p. 12), for the purpose of studying in 
detail the ecological parameters that may be involved in plu- 
tonium redtstribution. We would, as a result, more rigorously 
define the radiological health aspects that may be of interest 
to both LASL and AEC. 

5. Part of the Acid-Pueblo Canyon areas are fenced but not 
patrolled, and public access will be a problem to our proposed 
studies;, therefore, we suggest that some formal control of the 
area be obtained by negotiation with Los Alamos County. We 
would then be able to incorporate the Acid-Pueblo Canyon area 
into our Environmental Research Park plans and our proposed 
research into plutonium cycling and transport in'canyon eco- 
systems. 

WH :mar 
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alpha emitters. 
borne activity with recommendations for  prevention were made t o  area super- 
vision. 

out  under t h e  guidance of E-1 personnel t o  prevent personnel overexposures 
and gross contamination of the  working areas. Full-time monitors also haitre 
been assigned to t h e  water boiler and at Ten Site. Other areas uere covaed . 
by periodic check and on c a l l  from operating personnel. !?feather control for 
act ivi t ies  of GMX-5 i n  Bayo Canyon was Fllrnished by H - 1  with the assistance of 
H-6.  
made and no instance of of f - s i te  personnel o r  inhabited area contamination was 
found. 

Detailed reports of surface contamination levels and air-  

Each rsurverg was followed up by a recheck of the contaminated areas. 
Naintenance work i n  the alpha areas has been continuous and has been carried i 

I n  the  series of +%ilk shots detonated i n  1955, post-shot surveys were 

Off-site monitoring was furnished to outside agencies a t  which Los Alamos 
personnel have been engaged in work with radioactive materials. Monitoring ~ 4 .  

seI.vice was provided for  t h e  GMX-6 plutonium shots i n  Nevada , as w e l l  as the 
November series of 

-site work Nevada Test Site, Konitorhg s e r v i M  
a t  Aberdeen. 

* which were also detonated at  the 

akern.CaYfornia. . -  
P - 

23% Tritium monitoring w E$ no o v e r m s u r e s  have bee 5 3  consideratlona for the de 
X C  TA-. m t  r O  - -~ --_ -__ 

The decontamination 

4 returned in 19%. 
0 

Rro new air sampling sys 
is  on the exhimat stacks and the other i s  a mrtLtipohrb system f o r  Room 213. 

I . 
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THE DETERMINATION OF LEAD AND ZINC 

Q 

c 
I N  A I R  FILTER SAMPLES OF THE LOS ALAMOS AREA 

. E. R. G r a h a m  

Samples of a i r  i n  t h e  Los Alamos area are collected 

on Gelman membrane f i l ters  (GA-31, these operated con- 

t inuous ly  dur ing  24 hours  f o r  per iods  of a t  least a week. 

The samples for  t h e  lead and z i n c  a n a l y s i s  r ep resen t  24 

s i tes  and 4 f i l t e rs  pe r  sample which r e p r e s e n t s  a t i m e  

i n t e r v a l  of approximately 4 weeks. , 

Methods : 

The Schoniger flask' method was selected f o r  a sh ing  

t h e  papers.  Th i s  method w a s  selected s i n c e  lead v o l a t i l i z e s  

a t  low temperature and many acids which are used i n  w e t  

ashing conta in  lead. The Schoniger method needed a 

modi f ica t ion  t o  work a t  Los A l a m o s  a l t i t u d e  (7500 f t ) .  

It w a s  found a t  atmospheric p re s su re  t h a t  t h e  f lasks con- 

t a ined  only enough oxygen t o  ash 2/3 of t h e  sapme sample 

which could be ashed a t  sea l e v e l .  It  was found necessary 

t o  evacuate  t h e  f l a sks  and t h e n  f i l l  w i t h  oxygen t o  3 l b s .  

p re s su re  f o r  good oxida t ion .  One and two l i t e r  f lasks  

were used, e i ther  mere found s a t i s f a c t o r y .  A f t e r  burning 
I 



t h e  sample i n  oxygen t h e  samples were placed i n  t h e  re- 

frigerator and cooled. A f t e r  cool ing  100 m l  of .1 N HN03 i. 

5 
w a s  added to each f lask .  

p re s su re  so t h e  a d d i t i o n  of t h e  acid may be accomplished 

without breaking t h e  seal. Af t e r  t h e  acid has  been added 

t h e  f l a s k s  were w a r m e d  s l i g h t l y ,  t h e  walls of t h e  f lask  

The f l a s k s  are usua l ly  a t  reduced 

wash w i t h  t h e  acid s w i r l i n g  t h e  acid i n  t h e  f l a s k .  The 

acid s o l u t i o n  was then  analyzed for  lead and z i n c  by atomic 

adsorp t ion  s tandard  methods. 1 

-2- 

I 



Table 1 

Zinc  and Lead Content of A i r  F i l t e r s  
Los Alamos Area Jan. 2 t h r u  Jan.  29, 1968 

Sample S i t e  

Admin. Bldg. 

H.R.L. 
Acorn S t r e e t  
A i rpo r t  
Canon School 
Canoncito School 
Telephone Building 
Mountain School 
P a j a r i t o  School 
Aspen School 
L i t t l e  Fo res t  School 
Pueblo School 
High School Auditorium 
Cumbres School 
Barranca Mesa School 
Booster No. 2 
Booster No. 1 
Well No. 1 
,Well No. 3 
Sandia Canyon 
White Rock School 
TA-33 
TA-49 
S-Site 

\ 

Zinc  mgms  
per 4 papers  

< .010 
< .010 
< .010 
< 0010 
< .010 
< 0010 
< 0010 
< 0010 

,030 
032 
.030 
.060 

< .010 
.055 
.065 
.025 

< .010 
< .010 
< .010 
.035 

< ,010 
,020 
.015 
.030 

Lead mgms 
per 4 papers  

.38 

.46 

.32 
24 
.46 
.49 
.90 

0 35 
18 
76 
.44 
.76 
.45 
.16 
18 

.10 

.20 

.10 
-27 

1.10 
.30 
.18 
13 

.13 



I , ' I b .  ' . 

- 
A 
-2 
*-. 

The observed va lues  of - 0 6 0 ,  .055, and .065 m a s  
E. 
f of z i n c  fo r  4 l i t e r  papers  were found for  t h e  schools ;  

Pueblo Junior  High, Cumbres Junior  High, and f o r  Mesa 

grade school. The observed l e v e l s  f o r  Barranca school 

are much above average fo r  t h e  area, therefore, it is 

e n t i r e l y  p o s s i b l e  t h a t  t h e  a i r  sampler is located on t h e  

I roof of a bu i ld ing  near galvanized f l a s h i n g s  and eros ion  

of t h e  f l a s h i n g  r e s u l t s  i n  an increased z inc -concen t r a t ion .  

The observed lead concent ra t ions  found i n  t h e  f i l ters 

appear t o  correlate w i t h  t he  d e n s i t y  of t h e  automobile 

t ra f f ic .  Sandia Canyon showed 1.10 mgms f o r  4 filters. 

These  samples were collected i n  24 hour per iods  f o r  27 

days .  If t h i s  was cor rec ted  f o r  a 30 minute t r a f f i c  

per iod i n  t h e  morning and a 30 minute period for  t h e  

evening, t h e  concent ra t ion  of t h e  a i r  would reach 1/20 
y 'rC/*p/h wQ,x 

3 of t h e  t o l e r a n c e  l i m i t .  

-4- 
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- , 

SUMMARY 

, 

The Schoniger method f o r  combustion of a i r  f i l t e r  

(Gelman GA-3) and t h e  use  of atomic adsorp t ion  appears  

t o  be a very a t t r a c t i v e  method f o r  t h e  a n a l y s i s  of 

z i n c  and lead concent ra t ion  i n  a i r .  This method may 

not  be a t t r a c t i v e  f o r  ei ther Pu o r  Be  s i n c e  these 

elements form inso lub le  oxides  an oxida t ion  i n  pure I 

oxygen which may r e s u l t  i n  extremely low s o l u b i l i t y .  

Addit ional  research on methods w i l l  be needed before  

a f i n a l  procedure could be established. 



REFERENCES 

1. Perkin-Elmer, "Analytical Methods for A t o m i c  
Adsorption Spectrophotometry," Norwalk, 
Connecticut (1964). 

2 .  Schoniger, W., Micro. Chim. Acta, - 123, 195-6, 
869 (1955). 

3. .Threshold L i m i t  Values of Air-borne Contaminents 
for 1968. American Conference of Governmental 
Industr ia l  Hygienists .  

- 6- 



J 

. . 

Fi _- 
,A- * 



- 2 -  

- 
:f 17 
7 
P 

t- 

26 

-5 



- 4 -  * .' 
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I*$, Ten Si te :  3 p r a t f m  of the p i lo t  p lant  a t  Tan Site  has been continuously 

rpplemented by experbental work usLng Laboratory scale resin columns. A 

!pr describing work to  date was presented a t  the Cid innat i ,  Ohio, Conference i . . - -A  

sanitary Engineers i n  December, 1955. Additional 

3pvement of treatment eff ic iency,  more satisfactory co 1 

3 precise control of operation w i l l  be 

ssearch directed LOW- 

barn regeneration and 

carried on during 1956- 

f 

, 
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LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 

Group a G - 4  Tech Area 3 Building S M - ~  

Accounting Number( e)  CT-1 

- Other - Liquid X Solid - Natu re  of Effluent Streams: Gas 

(Fill out onc sheet for each effluent stream) 

Effluent Treatment: Type: &e;ano melate 

' r  
- .  . , 

8 

Discharge Point: (Identify and show sketch on reverse  if more than one 
pe r  building) 

Stack Industrial Sewer 

Sanitary Sewer.  Storm Sewer 

Trash Container Type: 

Other: sexsdh canyon 

Disposal Method: Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground x 
Contaminated Burial A r e a  Septic Tank 

Community Landfill Other 

Volume of Effluent: Known 372,000 GPY E s tim at ed 

Contam~inants ( see  list) Estimated Discharge 

Monitoring Equipment on Effluent Stream: No  X Y e s  ,--_----- 

I 

-- 
Remarks llhnmical description dlscloaed In cover le t ter .  Comldered ' 

biodemdable and m t a X i C *  

Db not write 
this spac! 



LOS ALAMOS SCIENT IFXC LABORATORY 

Survey of Effluent Streams 

Page 2 of 18 

- 
.. _ .  . .  .... .-. 

Accounting Number(s) a-1. 

Liquid x Solid - Other - - Nature of Effluent Streams: Gas 

(Fill out onc sheet for each effluent stream) 

Effluent Treatment: Type: m-0 melate 

Discharge Point: (Identify and show sketch on reverse if more than one 
per  building) 

Stack Industrial Sew e r 

Sanitary Sewer . Storm Sewer 

Trash Container Type: 

Othe-: pa3arIto Canycm 

Disposal Method: Atmospheric Dispersal Sewage Plant 
Waste Process  Plant Chemical Dump 

, 
, ..:.-- , . 

Sewage Lagoon Surface of Ground X 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known l65,OOO GPY Estimated 

Contaminants (see list) Estimated Discharge 

_. 
.-- 
.. '+ 

. .  . .  
Do not write: 
in this space. 

Monitoring Equipment on Effluent Stream: N o  x Yes 

Describe 

Remarks Chemical descriptlan disclosed in carer le t ter .  Coneldered 



Page 3 of 18 

LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 

( Group a G - 4  Tech Area 3 Building SM-J.$~ 

Accounting Number(s) m-1 
Nature of Effluent Streams: Gas 

(Fill out one sheet for  each effluent s t ream) 
- Liquid Solid Other - 

Effluent Treatment: Type: e-0 melate 

1 

Discharge Point: (Identify and show sketch on reverse  if more than one 
pe r  building) 

Stack Industrial Sewer 

Sanitary Sewer. Storm Sewer 

Trash Container Type: 

Other: cany 011 

Disposal Method: Atmospheric Dispersal Sewage Plant 

W a s t e  Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground X 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

E s tim at  e d Volume of Effluent: Known 

Contaminants (see U8t) Estimated Discharge 

169, OOO GPY 

h 
Monitoring Equipment on Effluent Stream: N o  X Yes 

Des c ribe 

Remarks Chemical description disclosed in cover letter. Considered 

b i d e m d a b l a  and nontoxic. 

i . -  

... 

DO not wi$ 
this apac 

Y 

li 



. .  - LO$ ALAMOS SCIENTIFIC LABORATORY 

page.4 of 18 

t 

Survey of Effluent Streams ' Group mG-4 Tech Area 3 Building ~ ~ - 2 8 5  

Accounting Number(s) a-1 4 

Nature of Effluent Streams: Gas 
I 

- Liquid x Solid Other - - 
(Fill out onc sheet for each effluent stream) 

Effluent Treatment: .Type: --no -late 

P 

Discharge Point: (Identify and show sketch on reverse if more than one 
per  building) 

Stack Industrial Sew e r 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: cany on 

Disposal Method Atmospheric Dispersal Sewage Plant 

W a s t e  Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground X 

Contaminated Bur i a l  Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known 1,~6O,OOO ~ p y  E s tim a t ed 

Contaminants (see &st) Estimated Discharge 

Monitoring Equipment on Effluent Stream: N o  X Yes 

Des c ribe 

Do not write,' 
in this spac4  * 

Remarks Chemical description diecloeed in cover letter.  Considered 

biodegradable and nontoxico 
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LOS ALAMOS SCIENT IFIC LABORATORY 

this spacg r 
Survey of Effluent Streams 

Group RfG-4 Tech Area  15 Building 202 

Accounting Number(s) a-1 . I 

Natu re  of Effluent Streams: Ga8 Liquid - X Solid - Other - 
(Fill out one sheet for each effluent stream) 

I 

Effluent Treatment: Type: w m o  -late 

t 

Discharge Point: (Identify and show sketch on reverse if  more than one 
pe r  building) 
Stack Industrial Sew e P 

Sanitary Sewer. Storm Sewer 

Trash Container Type: 

Other: p&r-Cany oL1 

Disposal Method: Atmospheric Dispersal Sewage Plant 
' I  W a s t e  Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground x 
Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known 360,000 GPY Estimated 

Contaminants (see list) E s tim at e d Di s cha r g e 

Monitoring Equipment on Effluent Stream: No X Yes 

\ 



LOS ALAMOS SCIENT IFIC LABORATORY 

Sanitary Sewer . Storm Sewer 

Survey of Effluent Str eams 

r 

Tech Area 21 Building 143 Group ma-4 

I Estimated Volume of Effluent: Known 325,000 GPY 

Accounting Number(s) 
Nature of Effluent Streams: Gas Liquid - x Solid - Other - 
(Fill out onc sheet for each effluent s t ream) 

Effluent Treatment: Type: m-0 Chelate 

Discharge Point: (Identify and show sketch on reverse  if more than one 
pe r  building) 
Stack Industrial Sewer 

:. 
DO not write.j 

Trash  Container Type: 

Other: m ~ w e ~ a a ; y  00 

Disposal Method Atmospheric Dispersal Sewage Plant 
. . I  W a s t e  Process  Plant Chemical Dump \ 

Sewage Lagoon Surface of Ground x 
Contaminated Burial Area Septic Tank 

Community Landfill Other 

Contaminants (see list) Estimated Discharge 

Monitoring Equipment on Effluent Stream: No X Yes 

Describe 

Remarks chemical descripti~n disclosed in cover let ter.  Considered 

biodegradable and nontaod C .  



LOS ALAMOS SCIENT IFIC LABORATORY 

Survey of Effluent Streams 
! Group mG-4 Tech Area'  21 Building 152 

Accounting Number(s) W c - 1 .  

- Liquid x Solid Other - - Nature of Effluent Streams: Gas 

(Fill out one sheet for each effluent s t ream) 

Effluent Treatment: Type: melate 
C 

Discharge Point: (Identify and show sketch on reverse if more than one 
per  building) 

Stack Industrial Sewer 

Sanitary Sewer a Storm Sewer 

Trash Container Type: 

Disposal Method Atmospheric Dispersal  Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground x 
Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known lr6,700 ~ p y  Ea timated 

I Contaminants (see list) Estimated Discharge 
1 

Monitoring Equipment on Effluent Stream: No X Yes 

Describe 

biddegradable and nontoxic. 

. .  . . . .  
DO not write.? 

this epace, 
.. 
.? *- 



LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 
t 

Group mG-4 Tech A r e a  21 Building 166 
Accounting Number(s) QJC-L 

Nature of Effluent Streams: Gas 

- 

- Liquid X Solid Other - 
(Fill out one sheet for each effluent s t ream) 

Effluent Treatment: Type: organ0 chelate 

0 

Discharge Point: (Identify and show sketch on reverse  if more than one 
p e r  building) 

Stack Industrial Sewer 

Sanitary Sewer - Storm Sewer 

Trash Container Type: 

Other: Iae Alamoe Canyon 

Disposal Method: Atmospheric Dispersal Sewage Plant 
i 

I W a s t e  Process  Plant Chemical Dump - I  

Sewage Lagoon Surface of Ground X 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known 42,600 GPY Estimated 

Contaminants (see List) Estimated Discharge 

, 
Monitoring Equipment on Effluent Stream: No X Yes 

Des c ribe 

Remarks Chemical de6Cription dlecloaed i n  cover letter. Canaidered 

biodegradable and nontaxic. 

d- 

.. 
..r 

., .. . .. ..- .. 

. .  . .  . .  
: .. .: 

DO not writ: 
in this space 
1 



LOS ALAMOS SCIENT IFIC LABORATORY 

Survey of Effluent Streams 

Group ENG-4 Tech Area 21 Building 166 
Accounting Number(s) Aw-1 

- Liquid x Solid Other Nature of Effluent Streams: Gas - 
(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: m-0 Chelate 

I 

Discharge Point: (Identify and show sketch on reverse  if more than one 
per  building) 

Stack Industrial Sewer 

Sanitary Sew e r . 
Trash Container Type: 

Storm Sewer 

Disposal Method Atmospheric Dispersal Sewage Plant 

, W a s t e  Process  Plant Chemical Dump 
- -  

Sewage Lagoon Surface of Ground X 

Contaminated Burial Area  Septic Tank 

Community Landfill Other 

Volume of Effluent: Known 20,600 GFY Estimated 

Contaminants (see yet)  , E 8 tim at ed Die cha r g  e 

Monitoring Equipment on Effluent Stream: No  X Yes 

Des c ribe 

Remarks Chemical description disclosed in cover letter. Coneid ered 

biodegradable and nontoxic. 

..- 

- 
.-I 
.~ ..  .. .. ..- 

Do not writy . .  

in this space * 

. .. _ .  
:: .. .. 



r-: 
? i  .... 

Page 10 af 

LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 

Group mc-4 Tech Area 21 Building &7 
Accounting Number(6) AM-1 

N a t u r e  of Effluent Streams: Gas 

(Fill out onc sheet for each effluent s t ream) 
- Liquid x Solid Other - - 

~ 

Effluent Treatment: Type: Crgano Chelate 

Discharge Point: (Identify and show sketch on reverse if more than one 
pe r  building) 

Stack Industrial Sewer 

Sanitary Sew e r . Storm Sewer 

Trash  Container Type: 

Other: -A- cany m 

Disposal Method Atmospheric Dispersal Sewage Plant 
I W a s t e  Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground X 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known 36,500 GPY Estimated 

Contaminants (see list) Es timated Discha rge 

Monitoring Equipment on Effluent Stream: N o  x Yes 

De s c ribe 

Remarks chemical description disclosed in cover le t ter .  Considered 

biodegradable and nontoxic. 
c 

18 
.. - 

.T ... 

. .  .. .. .. 

1 .  . .  Do not -writ$ i.l 

in this spac * 



* 

LOS ALAMOS SCIENI'IFIC LABORATORY 
t -  

Survey of Effluent Streams 
Group ENG-4 Tech Area 21 Building 220 

Accounting Number(s) m-1 
Nature of Effluent Streams: Gas Liquid x Solid Other - - - 
(Fill out one sheet for each effluent s t ream) 

Effluent Treatment: Type: &pano (belate 

- 
.- -_ 
- .. .. .._ 

DO not writd- 
in this space. 

8 

Discharge Point: (Identify and show sketch on reverse if more than one 
p e r  building) i 

Stack Industrial Sew e r 

Sanitary Sewer , Storm Sewer 

Trash  Container Type: 

Other: - m o a  cany on 

Disposal Method Atmospheric Dispersal Sewage Plant 
Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

. . e.'. 
X 

Volume of Effluent: Known glO,OOO Gpy Estimated . 

- Contaminants ( see  Ust) Estimated Dis charge 

Monitoring Equipment on Effluent Stream: N o  X Yes 

De sc ribe 

Remarks Chemical descriptlotl dieclosed Fn cover le t ter .  Considered 

biodemdable and nontaxic. 

.. . 



n i! 
f 

* LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 
I 

Group mC-4 Tech Area 46 Building 1 

Accounting Number(8) a~c-1 

Nature of Effluent Strea,ms: Gas 

(Fill out one sheet fo r  each effluent s t ream) 

Effluent Treatment: Type: Chelate 

Other - Liquid X Solid - - 

Discharge Point: (Identify and show sketch on reverse  if more than one 
pe r  building) 

Stack Industrial Sewer 

Sanitary Sewer  Storm Sewer 

Trash Container Type: 

Other: cany ap Del Buey 

Disposal Method: Atmospheric Dispersal Sewage Plant 

W a s t e  Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground X 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known 10,500 GPY Estimated 

Contaminants (see list) Estimated Discharge 

Monitoring Equipment on Effluent Stream: No x Y e s  

Des c ribe 

Remarks Chemical deecriptioa disclosed i n  cover letter. Considered 

blodepradable and nontoxic. 

s - 
- -. c f 
.. .. 
. %  

I .  DO not writ; ! -  

in  this space 



Page 13 of 

n 
'," 

t LOS ALAMOS SCIENI'IFIC LABORATORY 

Survey of Effluent Streams 

Group QJG-4 Tech Area 46 Building 87 
Accounting Number(s) cp-1 

Nature of Effluent Streams: Gas 

(Fill out onc sheet for each effluent stream) 

Effluent Treatment: Type: organ0 Chelate 

- Liquid x Solid Other - - 

# 

Discharge Point: (Identify and show sketch on reverse  if more than one 
pe r  building) 

Stack Industrial Sewer 

Sanitary Sewer.  Storm Sewer 

Trash Container Type: 

Other: cany on Del Buey 

Disposal Method: Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground X 

Contaminated ,Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known 453,000 GF'Y Estimated 

Contaminants (see list) Estimated Diecha rge 

Monitoring Equipment on Effluent Stream: No  x Yes 

Describe 

Remarks Chemical descriptlm disclosed in cover letter. Considered 

biodegradable and nontoxic. 

, 

DO not writ& 
in this space 
1 = 



Page 14 of 18 
I 

1 

e .  , LOS. ALAMOS SCIENT IFIC LABORATORY 

Survey of Effluent Streams 
Do not write'; 
in this mace;  

Group ETJG-4 Tech Area I& Building 1 

Accounting Number(s) m-1 
Nature of Effluent Streams: Gas - Liquid x Solid Other - - 

I 

(Fill out onc sheet for each effluent s t ream) 

Effluent Treatment: Type: m-0 Chelate 

> 

Discharge Point: (Identify and show sketch on reverse if more than one 
pe r  building) 
Stack Industrial Sewer 

Sanitary Sewer . Storm Sewer 

Trash  Container Type: 

Disposal Method: Atmospheric Dispersal Sewage Plant 
Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground x 
Contaminated Burial Area Septic Tank 

Community Landfill Other 

I 

Volume of Effluent: Known 208,000 ~ p y  Es tim at  ed 

Contaminants (see list) Estimated Discharge 
- ,  

Monitoring Equipment on Effluent Stream: No  x Yes 

De sc ribe I 

Remarks 

biodepradable and n w c .  

Chemical description disclosed in cover letter. 



. .  . ..-.. 
I 

Page 15 of 

LOS ALAMOS SCIENTIFIC LABORATORY 
I .  

Survey of Effluent Streams 

Group R~G-4 Tech Area 48 Building 1 

Accounting Number(s) cp-2 

- Liquid X Solid Other - - Nature of Effluent Streams: Gas 

(Fill out one sheet for each effluent s t ream) 

Effluent Treatment: Type: C I E ~ ~ O  Chelate 
i 

Discharge Point: (Identify and show sketch on reverse  if more than one 
p e r  building) 

Stack Industrial Sew e r 

Sanitary Sewer Storm S e w e r  

Trash Container Type: 

Disposal Method: Atmospheric Dispersal Sewage Plant 

W a s t e  Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground X 
Contaminated Burial Area Septic Tank 

Co'mmunity Landfill Other 

Volume of Effluent: Known 150,OOO GPY Estimated 

Contaminants (see List) Es tim at ed Discharge 

Monitoring Equipment on Effluent Stream: N o  x Yea 

Des c ribe 

Remarks 

biodepTadable and nontoxic. 

Chemical deecriptian disclosed in cover letter. 

Do not wit& 
in this space 

9 



Page 16 of LB 

LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 

2 Group EXG-4 Tech Area 53 Building 

Accounting Number(s) (2-1 
Other - Nature of Effluent Streamr: Gas Liquid X Solid 

(Fill out one sheet for each effluent s t ream) 

Effluent Treatment: Type: w-0 a e b t e  

- - 

I '  

Discharge Point: (Identify and show sketch on reverse  if more than one 
pe r  building) 

Stack Industrial Sewer 

Sanitary Sewer . Storm Sewer 

Trash Container Type: 

Disposal Method: Atmospheric Dispersal Sewage Plant 
~ 

W a s t e  Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground X 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known 395,000 ~ p y  Estimated 

Contaminants (see list) Es tim at ed Discharge 

Monitoring Equipment on Effluent Stream: No x Yes I 

Describe 

Remarks Chemical description disclosed in cover le t ter .  Considered 

biodegradable and nontoxic. 

w ,  

- 
s 

- . .  .. 
i: -- 
.. DO not wit$ : i  

L this s p a q  
L 



. .  

LOS ALAMOS SCIENTIFIC LABORATORY . -  
. .  

Survey of Effluent Streams 
i 

&ge 17 of 18 

I 

Accounting Number(s) a-1 

Nature of Effluent Streams: Gas 

(Fill out onc sheet fo r  each effluent s:ream) 

Effluent Treatment: Type: &gano Chelate I 

- Liquid x Solid Other - - 

* 
Discharge Point: (Identify and show sketch on reverse  if more than one 

p e r  building) 

Stack Industrial Sew e r 

Sanitary Sewer . Storm Sewer 

Trash Container Type: 

Other: cany on 

Disposal Method: Atmospheric Dispersal Sewage Plant 

W a s t e  Process Plant Chemical Dump 

Sewage Lagoon Surface of Ground X 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known 462,ooO G p y  Estimated 

Contaminants (see List) Estimated Discharge 

Monitoring Equipment on Effluent Stream: No x Y e s  

Describe 

Remarks Chemical descriPtion di8Cb8ed in cover l e t te r .  C o w e d  

biodegradable and nontoxic. 

Do not write i 

.- ,-- 



i 
this spaci - 

3.. 

Page 18 of 13 

LOS ALAMOS SCIENTIFIC LABORATORY 

S u k e y  of Effluent Streams 

Tech Area 53 Building 62 - 
1 - 

Accounting Number(s) CT-1 

Nature of Effluent Streams: Gas 

(Fill out one sheet for each effluent s t ream) 

Effluent Treatment: Type: e m  Chelate 

- Liquid x Solid Other - - 

? 

Discharge Point: (Identify and show sketch on reverse  if more than one 
p e r  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: ~ A - W  on 

DO not writij 

Disposal Method Atmospheric Dispersal Sewage Plant 

W a s t e  Process Plant Chemical Dump 

Sewage Lagoon Surface of Ground x 
Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known 1,940,OOO GPY Estimated 

Contaminants (see vat)  E8 tim at ed Discharge 

Monitoring Equipment on Effluent Stream: N o  x Yes 

'De sc ribe 

Remarks Chemical description disclosed in cover letter. Considered 

biodegradable and nontoxic. 
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e -  

Wm. Kennedy 
L o s  A l a i i o s ,  N. Mex. 

i. 

.... 
3 

:! 
;-; 
_ .  

W. D. Purtymun 
Santa Fe, N. Hex. 

Spring 61 stream discharge to Rio Grande in White Rock Canyon 
September 16  and 17 ,  1969. 

- 
A. 

Station 

Spring 1 
2 
3 
3A 
3AA 
3 B .  
4 
5 
5A 
6 
6A 
7 
8 
9 

Pajarito C~IIYOA 
Ancho Canyon 

Discharge Springs 5 through 
conditions. 

i 

I 

Discharge (gpm) 

less than 1 
' 0  
16 
23 

less than 1 
16 
54  

less than 5 g p  
4 0  
60 
38 

130 
60 
10 

610' 
18 

9 were estimated due to poor measuring 

W. D .  Purtymun 

I JUN 2 3 1993 I 
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s a - . . . .  U h C V  u . . ~ .___ ” 

-MOTOR P E P B A S I C  S C S S H - - B E L T S - -  - - - F I L T E R S - - -  EOUIPMEFIT- - - - - - - - p P - - - - - - _ _  
TA BLOC ROOM PFX NO. MFG MODEL 1OENT NO 1 2 MHP FRAME V H P M UNIT CA T R E D S P. S I Z E  NO - - - S I Z E - - -  MISCELLANEOUS 

TC 0 0 1  18 1 r 0 s 0 0 0  - - - -  - - - -  
- TC 0 0 1  0 3  1 0 0 P 0 0 0  - - - -  - - -  

TC 0 0 1  06 1 X 0 S X 0 0  - - - -  _ - - -  
TC 0 0 2  06 1 Y 0 S 0 0 0  - - - -  - - - -  

- TC 0 0 1  0 7  1 Y 0 S 0 0 0  - - - -  - - -  
(- 03 156r,sr CLT TC 001  MCT NONE 2011008 0 0  - - - - - - - -  TC 0 0 1  09 1 0 5 0 

“1”- -f 03 187 CLT TC 001 MCT NONE 6 0 1 1 3 2 4  0 0  - - - -  - - - -  TC 0 0 1  07  1 X 0 S X 
03 207 236 ER TC 001 BAC VLTIEOB 7 5 3 5 6 1 P  0 0 - - - - - - - - TC 0 0 1 0 9 1 O X S O  
03 228 101 RF TC 0 0 1  MCT NONE 8085119678 0 0 - - - - - - - - TC 0 0 1  0 4  1 X 0 5 0 
03 261 F 3 0 5  ER TC 0 0 1  FCK 213960 CTA80006  0 0 - - - - - - - - TC 001 15 1 x 0 s 0 
03 285 CLT TC 0 0 1  MCT DOUBLE FLO 4 5 1 5 1 9 7 1 6  0 0 - - - - - - - - TC 0 0 1  16 1 X 0 S 0 
15 202 CLT TC 001  MCT 21-102 21-1-436 0 0 - - - - - - - - TC 0 0 1  1 2  1 0 0 P X 

TC 001 0 1  1 x 0 s 0 0 0  - _ - _  - - - -  2 1  143 CLT TC 001 MCT NONE 56 1388 
2 1  150 601 OSN TC 0 0 1  MCT 6 2 7 5  2 3 8  0 0  - - - -  - - - -  TC 001 0 1  1 0 0 P 0 

TC 0 0 2  0 1  1 0 0 P 0 0 0  - - - -  - - - -  2 1  150 601 OSN TC 0 0 2  MCT 6275 2 7  1 
2 1  220 CLT TC 001 MCT NONE 6011470 0 0  - - - -  - - - -  TC 0 0 1  0 1  1 0 0 P 0 

TC 0 0 1  05 1 0 0 P 0 0 0  - - - - . _ - - -  33 086 6 ER TC 001  MMC EC15 M 5 2 3 2 3  
33 114 8-1 ER TC 001 MCC C T / 4 0  M/72508  0 0 - - - - - - - - TC 0 0 1  05 1 0 0 P 0 2 8 -79  

0 - - L TC 0 0 1  1 0  1 0  0 P 0 1 A - 1 1 0  
TC 001 1 0  N 0 0 P 0 

35 029 200 OSN TC 0 0 1  MCT NONE 4 6 1 7 - 7 4 1  L 0 1/3 NI 
35 033 CLT TC 0 0 1  P J F  NONE PW64-6312 0 0 - - - - ’ -  - - - 
35 126 K 1 0 0  RF TC 0 0 1  L J - 6 7 8 1 - 3 5  2 - 2 7 - 8 5  0 0 - - - - - - - - TC 0 0 1  17 D X 0 S 0 

0 2 3 6 4 4 0  0 0 - - - - - - - - TC 0 0 1  2 0  1 0 0 S X 
TC 0 0 1  18 1 0 0 P 0 

35 213 B29A RF TC 0 0 1  BAC 22412C 
43 001 1 0  SB TC 0 0 1  DMC V - 7  V - 5 7 1 0 4  0 0 - - - - *- - - - 
4 6  001 lO3ERRF TC 0 0 1  MCT NC 8 8 1 5 5 1 1 4 4 8  0 0 - - - - - - - - TC 0 0 1  0 2  1 0 0 s 0 
46 001  28 ER TC 002 BFC 52-630 5 O P 1 3 6 7 1  0 0  - - - -  - - - -  TC 002 0 2  1 X 0 S 0 
46 031 136 RF TC 0 0 1  FPC 112275R ACR1207 0 0 - - - - - - - - TC 0 0 1  0 2  1 x 0 s 0 
46 086 CLT TC 0 0 1  S D I  NONE NONE ‘00 - - - -  - - -  - TC 0 0 1  0 2  1 0 0 P 0 

CLT TC 0 0 1  BAC VNT 4 0 8  743961M 0 0 - - - - - - - - TC 0 0 1  0 2  1 X 0 S 0 
4 8  0 0 1  PH RF TC 001 N I  NONE NONE 0 0  - _ - -  - - - -  TC 001 1 9  1 X X S X 
46 169 

TC 0 0 2  1 9  1 Y 0 S 0 0 0  - - - -  - - - -  48 001 4 2 6  RF TC 002 MCT 4 4 3 3  1 8 7 0  
50 037 111 OSW TC 001  O P I  NONE NONE L 0 10 2151 3 3 0 L TC 0 0 1  17 1 0 0 P 0 3 3V9OO 
50 037 1 1 1  OSW TC 0 0 2  D P I  NONE NONE L 0 10 2157 3 3 0 L 7C 0 0 2  1 7  1 0 0 P 0 3 3 V 9 5 0  
53 001 c -3  TC 0 0 1  BAC E - 6 0  69-0038 0 0  - - - - - - - - TC 0 0 1  08 1 X 0 S 0 
53 0 0 2  107 RF TC 0 0 1  MCT 368 5127868 0 0  - - - - . - - - -  TC 0 0 1  08  1 X 0 S 0 
53 060 CLT TC 001 MCT NONE 3775167368 0 0 - - - - - - - - TC 001 08 1 X 0 S 0 

TC 001 08 1 X 0 S 0 0 0  - - - -  - - - -  
TC 0 0 1  08 1 X 0 S 0 0 0  - - - - - - - -  53 062 

53 064 CLT TC 001 MCT 473 2 3 6  162 
53 228 CLT TC 001 BAC VXT550  8 1 9 0 9 5 P  0 0 - - - - - - - - TC 0 0 1 0 8 1 O O S O  
53 293 CLT TC 0 0 1  BAC VXT945C R08487P 0 0 - - - - - - - - TC 0 0 1  08 1 X 0 5 0 
53 294 CLT TC 0 0 1  BAC VNT40B 7439631 0 0 - - - - - - - - TC 002 08 1 X 0 S 0 

7 4 3 9 6 0 M  0 0 - - - - - - - - TC 001 08 1 X 0 S 0 
TC 0 0 1  08 1 X 0 S 0 

CLT TC 002  BAC VNT40B 53 294 
53 323 CLT TC 0 0 1  BAC CFT22429B 795953 
59 010: CLT TC 0 0 1  HSS NONE T175BH341A 0 0 - - - - - - - - TC 001 19 1 x 0 s 0 

02 0 4 9  CLT TC 0 0 1  FPC NONE F 0 9 2 7 2  
03 029 9203 TC 0 0 1  MCT 6230 1 9 4  
03 0 4 3  PH-1 RF TC 001  MCT 8 8 1 0  NONE 
03  0 4 3  P H - 1  RF T C  002 MCT 8612 5 5 7 7 7 5  

500 1 1 : w q  - I  c P d Q C  4 03 127 CLT TC 001 GGW NONE 

f,- GO 
7 ” 

CLT TC 001 MCT 4735 58469 

0 0  - - - - . - - - -  

, 

T W D  



'I Yt'E OF Dl!jCHAt(l;E 

--- --------_ - - 
0 0 0  120 t L I H I N A l t D  CEO1 HtRMAL- DISL,HAHL,t 

A l a - -  - PUYER P L A N 1  

-- - 0 l L  __ - - 0 0 3  _ _  CUHHINt l )  Y I T H  001 POUtR P L A N l  
uin 004  C O h t c I N t D  U l l H  001 PUWER P L A N r  

- o t r r n o ~ _ - -  - c u m m t D  YITH ani POUtR P L A N l  
U2A 0 0 6  t L l H I N A l C U  B l t I L t R  ILLJWI)OWN 

0 2 ~  DOL) t L I H I N A l t  D B U I L L R  BLOUINIWN 
- -- 1 U E -  - _  I N W - L R A T I V L  - BOILER BLOWUOUN 

o 3~ 019 I R t A l t O  LUULLNG UAI't-H 
U L  - --- -- TREATED CUOLING YAlEU 

03n 021 I R t A l t D  COOLING WAr€R 
12s -- THEATED C U U L I N G  U A L L O  _ _ _ _  

0 34 023 I Rl iA  I t U CUljLKNG YA I t R  
- - - - J U A - - - 1 2 1  L L W T E D  - NUNCONrACT COULINI; UAT€K - 

0 3 A  024 I R t A I t l )  C U U L I N G  W A l t R  
- P 3 A  - -112L -- - - - -_ - TREATED C U O L I N C  WATER 

03A 026 COMBINED Y I l H  025 I H t A  I t D C U U L l N C  WAI €R 

o 3~ 028 I R t A l  t D  CUC)LING WA I t R  

U1A 0 0 2  C O H R I N t U  Y I I H  Oil POUtH P L A N r  

. a o - - . u u u r L O - - -  - ___ t l u i L E R  BLUWUOYN - a -- 

n.34 n m  --TREATED C U D L I W  W A l L P  - 

o 3n 031 I R t n r t ~  COULINC u ~ i t ~  
- 0 . M  h - r r J o p E p A J U 1 L  - - _ _ _  1I fLATtD C U U L I N C  Y A I E R  - 

. O J 8 3 @ 3 3  __  ___-___ -- - lREATED COULINI; Y A l t K  - 

-n 4 h  L K E A T E D  CUULLNC Y A l E R  - 
o.3n 0.53 t L I M I N A I E D  I H E A l t D  CUCILING Y A I E R  

o 3~ 035 I K t A l t l )  COI IL ING U A l t r R  
n7. 

. ..-'IKEATED. COOLING YA'IER. 
I K E A l t l )  CUt iL INL;  UAI ' tR  , 

I R E A l t D  CUOLINC U A I L R  

I R k A l ' t D  COCiLlNG YA I ' t R  
..-TREATED C U U L I N G  WA'IER 

I R E A l t l )  C U U L I N C  WAIER 
. _- lREATED C O O L I N G  UCI'ILR. 

NUNCONIACI  COOLING WATtR 
. -3 'KtAl tb . .CUOLINl i  Y A 1  tg... -. 

. L l R E A T E P  -ClJOLINc WATER..' - 

- 1 K L A l  til)-.COOLLNL; YA'I t&. - 

- I H E A I E D  C l I I I L I N C  U A l E R  
.. TREATED COOLING WAlLR . 

1HkiAl ' t .U CUULINF' Y A l t R  
. THEATED CFJOLING W A I t R  

NUNCON 1 ACl COUL I N G  UA1 tH 
... l H E A T E D  C U U L I N G  YB'IEK.-. 

, I R E A l ' t D  C U U L I N G  WAI'tR . 
THEATED COOLING W A l t R  
I H t A l t l )  CUOLING U A I t R  
TKEATED C U U L I N G  WEIlkR 
1HLAlt . l )  CLIUL.INC; UAIEK 
' I H t A ' l t l ,  CtJOLlNLi Wfi I tH 
NONClJNI AC 1 C,I.)OLING U A l  t . H  
NUNCON I AC'I C(J0LINC; UA I t W  

1 L I.H 
AH Lfi 

1 A  3 
TA 3 
T A  3 
I A  3 
I A 3  
I A  3 
T A 2 1  
l A l b  
1 A22 
I A  0 

TA 2 
T A  J 
T A  3 

T A  3 
I A  J 
T A  3 

T A  3 
1415 
T A 2  1 
T A 2 1  
1A2l 
T A 2 1  
T A E l  

i a  2 

Ta 3 

r A  3 

in21 
in21 
r ~ 2 i  
TAS3 
rA.35 
T A 4 5  
TA4b 
1646 
T A 4 6  
T A 4 8  
1 A48 
T A 4 H  
TA5.5 
1 AS.3 
TA5.3 
T A l b  
FA1 6 
1616 
TASY 
1 A 1 5  
TA5.5 
TA1-3 
I A 4 6  

I A  3 
rcIm 
r A  3 

62 (Cl 1 
64  ( C T )  
450 
370 
370 
1 

( 
. . . .. . . 

. . .. - .. __ . 
I 

.-.._-I..- 

- - .  



I 

tFFEU f I V E  1 1 / W e 5  
.- CROSS 1NUt.X OF NPDkS S f i K I A L  #b TO I t C H N l C A L  AHt-AS AND I Y t ' t F i  Ob blhCHCII=!Lk. 

s1 A1 us . ' I Y r t  OF' D I S C H A R t i t  

NIINCUN I AC I CU1)L I NG WA I tH 
. - NUNCONTAC r COULING UAILW 
. NUNCUNlACl  LUOLING W C I l t H  

NIINCUN I AL; C L U U L I N G  YA 1 t H  
NONCONTACT CUULKNG Y A l t H  
NUNCUNIACI' CUULKNG W A l t R  
NUNCONTACT COULINE Y A l U  
NLINCUNIACT COOLING WAltH 
NUNCONTACT CUOLING Y A l t H  
NIJNCONIACT CUULLNG U A l t R  
NONCDNTACT COOLING YATER 
NONCUNIACT C U U L l N t i  W A l t H  

- NUNCONIACT CLlULINC Y A T t H  
NUNCONIACT CUULING WAlEH 
NONCONTACd CUUL lNC YATkH 
NI)NCONIACI CUOLING W A l t H  
NUNCONrACT COOLTNG YATEH 
NUNCUN I AC I CUOLING WA 1 t R 

- NONCONTACT COOLING Y b U X  
NUNCUN I AC T L U U L I N G  UA1 t L  

- NONCONTACT COOLING YATCY 
NIJNLUNI ACT CUOLING WA I t R  

__ r H w o  YASTCS - _ -  
NLINCUN I AC 1 CUULING UA TCR 

,NUNLUN I AC 1 L U U L I N G  U111 tR 
-- NONCONIACT COOLING UATLY 

NUNCUNIACT LOULING Y A l t R  

NUNCUNIACT L U U L I N G  U A l t H  

U A l t H  YELL P # 4  

NUNCUNIACT COULLNG WATCH 
NONCONTACT C O W I N G  YLIIER 
NUNCUNIACI CUULLNG U A l t H  

- NOMCONIAEl CWl . I#L ;  W I t Y  
LNDUS I N  LAL WAS I E  
I N D U S T R l A L  Y A S T t  

H I G H  E X P L O S l V t  DlSCHARGL 

- NUNCONTOCI COOLING YLITtH 
H I l H  t X P L U S L U t  D l b L H A R l t :  
TREATED I,UCtLING UA I t H  

HIGH E X P L U S I U t  D l S L H A R L t  
ti L t i H  t XPL US 1 U t  01 b1,HA)HLL 
NIINCONTACT CUUL lNC W A l t H  
I K t A l t l )  L O U L l N G  W R l t - H  
H I G H  E X P L O S I V L  DISCltfWGk 

NUNCONTAC r COOLING UA I ~ H  

- ~ S P W L T  P L M ~  nwmu= 

- NONCONTACF COOLING Y n T m  

-YUMCWTACT C U W & " U  

- ucIccw YLLL pe5 

1 H t A l t l )  LuULING YaltW 

HlLH tXt 'LUSIUE DISCHCIRLvt 

H J b H  t X P L O S L V t  DlSI,HnRtiL 

I E.CH 
A H t A  

I A22 
1 Ad:, 
T A 4 6  
I c146 
TA4U 
f A4t4 
TASJ 
T1146 
1643 
T A l 6  
TA L1 
T A f 6  
I A 2 2  
T A 2 2  

T A J S  
T A 3 5  

T A 3 3  
T A I C  
T A l 5  
TA 3 

r A  3 

r43s 

mi s 
i n 1  s 
1 A 1 5  
TA 3 
1 A  3 

1 A 5 2  
TA B 
T A J S  
T A 4 6  
TA 0 
I A  0 

T A l b  
T A 4 t l  
I 633 
1 A 2 1  
I ASU 
T A 1 6  
T A l 6  
1 A 1 6  
l A l 6  
I A l b  
f R l b  
l h l b  
T A l 6  
T A 1 6  

l A l b  

1 a52 

I n15 

r ~ i 6  

r ~ 1 6  

1 
2 
2 4 , 5 Y ,  76 
1 
22 0 

202 
5 !i(JUTH 
b 
216 
46 
67 
3 4  
e5 

-450 
1 9 4  
170 
40 (U )  
4 0  ( W 1 . -  
138 .  
ZA 
7 3 
1 
11 
t u  
29 
41 ___ 

Y n  

263 
R 4 S  
u 
215 
257 
1 
340 ( L C )  
380 
4 1  U 
3 4 0  
3 4  0 
3 4 u  
4 0 1 , 4 0 h -  
2bU 
2 b b ,  26'/ 
300 L I N t  
3U0 L l N t .  
3uu L l N t  

4 
. .. .- __ 

4 . .. - __ 

- . 

______--I_ 

-- I -  

_. -- 

-. . . - 

.-----_I 



-.- -- - -  - - -_-_- _ _  _._ 
t f ' A  I D  NPDES 

- NiJncILY - SUUAL 4-. S l 4 l U S  

-- arra 09I 
osn 097 

B&A -.-. 
064 078 

'IYPt. OF DISCHAWtiE 

N U N C l l N l A C I  1,UlJLlNG WAlt)! 
TREATED C O U L l N t i  WA1t.R 
HIGH t N P L U S I U t  U I b C H A R L t  
H I G H  E X t ' L O S l U t  DISCHARGE 
HIGH CXPLOSLVE 01 YCHARGt 
H I G H  E X P L O S I U t  DISCHAWtik 
H I  tiH t XPL US I UE 1) 1 SCHANGt 
WINCOYTACT .CL)QLINI; YA I En 
I R t  6 I t D  LOUL I N C  bJA 1 t R  
HIGH E X P L O Y I V t  D l Y C H A R G t  
N U N L U N I A C I  C U O L l N C  YAltR 
TREATED COULINL; Y A  IER 
HIbH t X P L O G I I I E  UISCHf4WGE 
MOblCOMIACT XUCILLNL .UAILW _ _  
HIGH t X P L O S I U E  D I S C H A R b t  
HIGH E X P L O S I V t  DlYCHAWGk 
HILH t X P L U 9 I V t  D I S C H A R l t  
NONCONTALT CUULiNli W T t H  
HIbH L X P L O S I U E  DISCHARGE 

HIGH t X P L O S I U E  DLSCHAWGC 
PHO 10 MAS TES 
N O N L U N I A C I  CUULING Y A l t R  

NONCUN I ACT LUOLING-iixI t R  - 

_flICH EXPLOSIVt  PISUAHGE _ _ _  

PHOTO-YAS rEs . 

- P H O T O M S T E f i  _- I___I__ 

PHOTO Y A S l E S  
.PHOTO YAS'lkS _ _  __-__ 
PHOTU UABTES 
PHOTO YASTCS .__-_ - 
P H O I U  YASlES 

- - -PHOCOYASTES . - ---- 
P H O I U  YASlES 
PHOTO YASICS - _ _ _ _  __ 
PHOTO YASTES 
PHOTO YASIES - 
P H O I U  Y A S l t - 6  
PIIINCEP C l R C U I l  BnBRR- - 
P A I N 1  S I N I P ' P I N G  UISCHARbt 
GtlJlHtHHCIL UIt iCHfiKliL 
STP 
U X I D  ,PD 
s I P  
OXID.PD,  - - _ _  
s 1P 
S I P  
U I ( I I ) . P D .  
S L P T I C  T A N K  SANI, F I L l € N  
ax I D I P 1) I 

UXID , PD . 
1)X I D . P 1) . 

I E C H  
A H t A  

1 A 1 6  
r ~ i 6  
la16 
l A l 6  
I A l 6  
1422 
1 A22 
1 A  9 
T A  Y 
T A  9 
TA Y 
T A  9 
T A  Y 
TA 9 
1A 9 
T A 1 1  
l A l 6  
T A l 6  
lA16 
T A 1 1  
1 A l 1  
T A 1 6  
TA 8 
TA 8 
T A  B 
TA 8 
T A 2 2  
T A 4 0  
TA4U 
T A 4 0  
T A 4 0  

_ _  T A 4 0  
T A 4 0  
T A 4 0  
T A 1 B  
T A 3 6  

TCI2E 

1 Ab7 
I A  5 
TA 9 
lA1.S 
T A 1 8  
I A 2 l  
T A 4 1  
I A 4 h  
16348 
1 Ah3 
TA35 
I A  t )  

I A I S  

i a  3 

NlIHBtK 

4 6 0  
2u 0 
28 I) 
3 4 2  
4 0  U 
5 4  
1 
A 
4 
A 
CI 
E 
E 
48  - 
48 
so 
43u 
460 _ _  
460 
51 - 
52 
222 - 
22 
22 _- 
21 
2L - 
3 4  
4 - -- 
5 
8 - _. 
12 
1 -. - 
15 
Y .  
.5U,31- 
1 
R 183-- 
52 - ..... --_--I_..- 

170 
~ 

. . . . - .. _. 

s . - 

- -- 
Y - 2 1  I 

. .- 
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0 4086 
Lab. No. 

,1 : U. S. DEPT. OF THE INTERIOR -- GEOLOGICAL SURVEY 
Statement of Water Analysis 

T e s t  Well: Bailer Source 
Location 14 m i l e s  SE of Lo8 Alamos, LOS Alamos County, New Mexico 

!4 '/r SW %See ?3 T 19 N R 6 E Field/Office No. TW-8 
~ 

Date Col. 12-16-60 Ti'me 
C ~ I . B ~  W. D. Purtywrn 
Fie ld  detns: Temp. (OF) 67 PH 

gh Sp. Cond. (i~mhos 
Appearance twk id ,  mch se bent 

I 

Chemical components 

P Pm ePm 

Aluminum CAI) 
Iron (Fe)  
Manganese (Mn} 
Catciujn (Ca) 
Magneiium (Mg) 
Stronti lm (sr) 
Sodium (Na) 
Potassium I (K )  

1.6 
0 00 
n *u 

11 0.55 
5.8 48 

12 .52 
2,4 .06 

Bicarbonate (HCO3) 
Carbonate (CO3) 
Sulfate (Sod) 
Chloride (CI )  
Fluoride (F )  
Nitrote (NOg)  
Phosphate ( Pod) 

Cations (epm) 1.61 
86 . 1.41 
0 ,:T .oo 
6.2 . 
2.0 .Ob 
0.7 0 . 0 4  

.lY - 

Anions (epm) 1.69 

ased to lob? 
Diam. (in.) 

Discharge 

Date dri l led 12 /14/60 
Water Ievet ( i t . )  966 b elow LSD 

W.B.F. Totavi l e n t i l  from 970 t o  
7ncc  LUV3 0 

Ownel Atomic Energy Corn., LOS A l a  mos > 
New Mex lc o 

Physical characteristics . 
and computed volues 

Dissolved Solids ( ppm) 
Res. on evap. at 180 C 2 16 
Calculated 147 

Suspended solids ( ppm) 
Hardness as CaC03 (ppm) 

Total 5 1  
Non-carbonate 0 

158 

1 

Specific conductance 

(umhos a t  25OC)  
PH 
Color 

7 05 

Radiochemical data 
~~~ 

Alpha activi tv ( - / I )  

Betqoc t iv i t y  (pc/ l)  

Radium (Ra) (pci' l) 

as of 2/27/61 - 2 - L ? L 1  5 - 
09 - t  2/1/61 7.6 f .i.i 

0.5 f 0.5 
2.1 k c.2 Uranium (U)  ( s g  ' I  ~- 

V i t Y  (ne t )  (PC/l) * 2.1 2 1.3 
Strontium-90 (pc / l )  4 0.6 

Extractable  alpha a c t i -  





.. 
U. S, DEPT. O f  'THE INTERIOR - GEOCOGKAL SURVEY 

. 
Physical chmmctuisiin 

0.3 f 0.1 
5.2 f 0.5 

. .  



Lob. No. 
.. ,I .* 

U. S. D E W .  OF THE INTERIOR - GEOLOGICAL SURVEY 
Stotemont of Water Analysis 

U 

hce Water table w e l l  P/C: Bailer 
Locoti,,,, 3 m i .  SE of Los Alamos, Loa Alamos Cow tv. New Mu.rn 

G F i e l d / O f t i c e  No. MC'5 
~ 

!4 M- NE U S K . L T 1 9 N R -  

Date col. 11/19/43 l i m o  
Col. By WD P and ET 
Field detnr: Temp. ( O F )  50 PH 

sp cod. ( Luhor 1 Eh 

I/ fn aolution at time of analyeis 

3 .id 

132 2.16 
Cation* (opc.1 

0 OQ 
29 to 

11 .71 
02 

2.4 04 

Well Type Use 

W a t ~  IOWI (h.1 21 ft. below E D  

De& ( f t . ) ~ L , C o s o d  to -18 
Diam. (in.) 3 Dote drilled Nov. ,  1901 

Dirchorg. 
W. 8. F. Alluvium from 0 to 32 

~~ 

Phyricol choroct.risticr 
and C 0 n p r t . d  wlrnr 

245 
D i r s d d  Solid& (ppm) 

'210 Res. m evop e( mc 
blculot.d 

Sur+ solidr (ppr) 
Hardness or CaCO, (pp) 44 Total 

Nohcorbocrat* D 

(who, a t  25OC) 71L 
PH b,Q 

Specific condudonce 

&fa i 

t 

I 

I 

R o d i a k a i c a l  data 

Alpha adivity (pc/l) I 

0s d 
Bota octivi (PJI) 
R d i u n  (Re) (&I) 0.5 t 0.1 

0.4 f 0 . h  Ulaniun (U) ( u d i  1 
Ekt ractable alpha 
act ivity (net)  

a r d  2724Id4 77 + 5 

(PCm C 0.7 



C '  

U. S. DEPT. OF THE INTERIOR - GEOCOGKAL SURVEY 
hhmrr) d W e n  hOly8i8 

souco Watertable w e l l  P/C: BBIlsr 
L # ~ ~ ~  3 mi. SE of Los Alamos, Los Alamoa County, New Mexico 

- 

% !4 SW ' k k . L T 1 9 N R -  
Doto Col. 11/19/63 T icrr 
Col. By WDP and E J  
Fiold dotnr: Tomp. (OF) 48 PH 

sp. C d .  (do.) Eh 
A-. Turbid w i t h  sediment 

Chonicol components 
I 

Dmm .pn 

Silica (Si%) 
Aluminum (AI) 
Iron (Fo) 

Calcium (Co) 
Mognrium (b) 
Strontium (SI) 
Sodium (NO) 
Poterriur ( K) 
Lithium (Ll) 

kn@m80'( Irh) 1/ 

35 . . lb 
97 

l b  .80 
4.2 35 

IJ In solution at time of analysis. 

Cations (.-).A, 
112 1.84 

- 0 . 0 0  

b .7 19 
.2 .01 

0.2 r-- .oo 
19 

~~l~~~~ K . G . ,  P . K . R . ,  and i Lab. No. 
w- I 

~ F i o l d / O f f i c o  No. MCO-7 

Woll Typo ~ ~ ~ M o n i t o r i n q  obs. well 
D.pth(fi.) 05 Cosodto e8 
Diom. (in.) 3 Doto drilled Novo, 1 9 a  
W a t r  I0v.l (0 . )  7 7 ft. below LSD 
Disc b e g .  
W. 8. F. Alluvium from 0 to 05 

OWMV AEC. Los ALamos 

Phyr icol c horoctwi rt icr  
and comrwtod VO~UOS 

Radiochemical doto 

Alpho octlviw (-/I) 
as d 

Bote ectivity I p " l )  
o r  d 2/24 b4 

Radium (Ro) (pc/l) 
&onium (u) 
&tractable alpha 

act ivity (net) 
(Pc/l) 

14 f 2 

1.1 f 0.4 
0.8 * 0.2 

c 0.7 
I 

i ... 

. .  

i '  



I L 0 k k . 5 3 6 0 ~  . z 
e t  i 3  

U. S. DEPT. OF THE INTERIOR - GEOLOGICAL SURVEY 
Statoawnt of W a t r  Anolyrir ! r g  

3 

. e  
I 3 

! P  
t :  

bc0 Well P/C: by ba i l e r  12%J"and above I -  L 

Phyrical c k t o r i o t i c r  
d camputod v a l w r  

68 1.11 
n -00 

Spocifie cmductaneo 
114 (whoa a t  25OC) 8 .o 

.. ---  - . . 
.b .01 
.ob 

Alpha activity k/l) 
or d 

Radium (Ra) (&I) 
Uranium ( U) ( d l  I 
Esctractable alpha 

ac t iv i ty  (net) 
(Pc/l) 

7 
1 c 0.1 i 

1.5 .i: 0.2 

0.b f 0.4 i 
0.7 f 0.7 



3;/ ~n eolution at tina o f  analysia . 

Physical charottnirtic8 
4 compu).d mlw. 



c 
. 

: 

< I  . .. i j  

U. S DEPT. OF THE INTERIa - GEaOGlCAL SURVEY 
Statemmt of W o w  Anolysir 

49 
.05 

.09 
00 

Id .80 

e? 2 -71 

9.0 . 
6.4 le, - 

. -  

I .  

4.49 6 t i a o  (w-) 

28 . 
1 .o . 
69 1.U 
-A 
LV 

I 

4 .ti0 Lu'(qr) 

, 

-' activity (net) 
( P C N  C 0.7 

I I Receivedby ER-RPF I ' 
JAN 0 4 1993 

c.4- 1 



? c 
Lab. No. 5363 

-, - 
U. S. DEPT. OF THE INTERIOR - GEOLOGICAL SURVEY 

Srotomnt of Watr Analysis 

Woll Typo Uao 

Diala. (in.) Doto bilkd 
a& (h.1 c a d  to 

1 sp. cad. (-1 EL 
~pprorw. Colored- yellow 

W. 8. F: Qwaue, Industrial Effluent, and 

O m r A B C  
runoff 

Physical ckrott.risties 
aml cOamu9.d mlw. 

58 
.02 
.14 
a- 

412 

.vu 
14 -70 
9.1 76 

82 3 -57 
17 .43 

00 
821 

Extractable alpha 
activity -(net) . 

(Pc/l) 

48 
18.5 .40 

2.2 t 1.2 
i 



U. S. DEPT. OF THE INTER102 - GEOCOGKAL SURVEY 
Statommnt , of Wolsr h O l y S i 8  

bco 
Loc~iocr 7 m i .  E of Los Alarnos. Los Alamos Countv. New Mexico 
-'k- NE Ik T ION R , ~ , F i o l d / O f f i c o  No. Tw-2 

Col. By WDP 
Fiold detnr: T-. (OF) 

Semi Artesian w e l l  PIC: Discharge pipe 

7 - ' u / - 1  
use Monitorlna 

Dopth ( h . ) . L L , C o s r d  to !89 
Dot. dri Ilod Jan.,  lg50 

w-- l r . A  (h.) 7& ft. below LSD 

I .. Dato CoI.l1/27/b3 Tim w.11 T y p  Artesian 

PH- Diom. (in.) 8 
-. b9 
t h  sp. cad. (do. 1 

~ p g . a m ~  Clear 

a w r i c a l  CanQorrn tS  

I 

72 
.03 - - - 

8.6 17 
1.4 .04 
.oo . 00 

1.31 - M 
' 80 ' 80 1.31 

0 .oo 
2.1 04 

.08 2 -7 - no 

- 
2.1 04 

.08 2 -7 - no .ur. 
1.8 
.02 

W O I r r  . 
DiSchorq. 6 G .M. pumv meas. 
W. 8. F. Totavi Lentil from 700 to 789 

rwnr -AEc 

Rodiur,(Ro) (&I) 
Uranium ( U) 
Extractable alpha 

a c t i v i t y  ( n e t )  

( w d  I 1 

(Pc/ l )  

1.9 +- 0.7 
< 0.1 
A 

< 0.7 

RWeived by ER-RPF 



. .  

Elements PC/l 

Lab. NO. 65-642 

.. 
PC/g Date determined 

U. So DEFT. OF THE INTERIOR--GEOLOGICAL SURVEY 
Statement of Water Analysis - Radiochemiml 

Source P/C: Spigot on discharge 
Location Los Alamos Canyon, Santa Fe Co., New Mexico 

MJ 114 NW 1/4 Sec 13, T . 19 N., R . 7 E. Field/Office No. La-13 -- SE 1/4 

Date CO~. 3-18-65 Time 

Field detns: Temp. (OF) 87 pH ' 

Col. By William D. Purt m 
Sp. Cond. (@os) Eh 

-- 
Appearance Clear 

R e k s :  Sampled after pwnplng 60 minutes4 

Well Type Use public Suaalv 
Depth ( f t m  
Diam. (in) Date Drilled !,far. 396 
Water level ( ft) . .  
Discharge 
W.B.F. 

570 gpm pump meas . 
Tesugue Ftn. Sasta Fe Groq 

I Isotopic Analysis 

1 I . .  r 
Corrected f o r  
decay to: I Method 

1/ Sought but not detected by method used. 1 1 
I 

Date sample received 6-16-65 Analyst \ PKR 
Date data released 9-13 -65 Date checked 841-65 
Program classification 1 

*Analyzed only when indicated by gross B count. 

Revised form 3-17-65 
.... . - . . _. . .. .. . , , 

.. . 



. .  

Gross y (as Cs13 7 )  

St ront ium90 * 
s iunpo 

. 

a s 3  

0 
' i  

< 

- 
Lab. No. 65-643 f 

I. 

Isotopic Analysis 

U. S. DEPT. OF THE II"RIOR--GEOLcGICAL SURVEY 
Statement of Water Analysis - RadiochemlEal 

Corrected for 
Method decay to: 8 

Source Spring P/C: Discharge pipe 

SpriLq 
Well Type Use Unused 
Depth ( ft) Cased to 
Dim. (in) Date Drilled 

Discharge d. g ~ n n  f l o w  eat, 
W.B.F. 

Water l e v e l 0  4 Owner Date COL 6-8-65 Time 
Col. By 
Field detns: Temp. (OF) 54 pH 

BUWard c . J O ~  & Ternon W. fo 

Sp. Cond. (@os) Eh 
Appearance clear 

Elements hte determined 

I Urar ' - -- - 
I 

7-3-65 
Radium as Rddo I 0.2 * 0.1 ' I 
Cross B (as Sr90- Y*o) I 7.4 1.4 ' I _ _  - _ _  - -  -. 

Fross CY as u equivalent p g / l  I-  1/ I I 7-3-b5 
Net extr. CY, U equivalent pg/l ( 4 - 6  

I I t I 
I I I I 

Barium-lanthanum140 ~ 

Cerium-pra~eodymiuml~~ 

Date sample received 6-16-65 Analyst PKR 
Date data released 943-65 Date checked 8-31-65 
Program classification Checked by 5. J. Rucker 
*Analyzed on ly  when indicated by gross B count. 

Revised f o m  3-17-65 



5 - Source Perched Water Table P/C: Bailer -: 3 

Location Pueblo Canyon, Los Alamos CO., New Mjxico i 

NE 1/4 NE 1/4 SE 1/4 SeG 13,  T . 19 N., R . 6 E Field/Office No. p04;c --- 
I 

Date Col. 6-9-65 Time 
Col. By Vernon W. Norman & Edward C. Johr 
Field detns: Temp.. (OF) 50 PH- 

Sp. Cond. ( pmhos) Eh 
Appesrance Contains sediment 

Remarks: Producing intervals from 16 to 
20. 

b 

Well Type Use Obse, ztion 
Depth (ft) 20 Cased to 
Dim. (in) Date Drilled 
Wzter leVe'(ft)k below land >?xface 
Discharge 
$7. B . F. w 
Owner U. S. Atomic a e r m  Comis;fon 

Los Alamos. New Mexico 

Col. By Vernon W. Norman & Edward C. J o d  
Field detns: Temp.. (OF) 50 

Sp. Cond. (~~mhos) . 

- 
Cased to - Depth (ft) 20 
Date Drilled 

~~ -1 ..,* i -..a ...--P- -- 

Date determiced I Elements . 

Appesrance Contains sediment 
- - -  _. I 

~ 

Discharge 
W.B.F. Qdl 

Uranium pg/1 
Radium as Rad"'O 
Gross 6 (as Sr90- Y90) 
Gross CY as U equivalent pg / l  
Net extr. CY, U equivalent pg/l 
Gross y (as Cs137)  
Potassiunfo 
Strontium90 * 

0.6 f 0.4 
0.4 f 0.1 
16 f 2.5 7-3-65 

l/ 7-3-65 
1.0 f 0.3 

<Om3 

Barium-lanthanum1 40 
Ceri~m-praseodymium'~~ 

I 

Cobaltoo 
3uthenium-rhodium106 
Tritium 
Zinc" 5 
Zir conium-niobiu~n~~ 

I 

I 

I I I I 

1/ Sought but not detected by mdthod used. 1 I I 
I 

Isotopic Analysis 

Date sample received 6-16-65 
Date data released 9-13-65 
Pronram classification 

I 

Cor::cted for 
Method d c  :ay to: 

Analva t PKR 
Date checked 8-31-65 
Checked by S. J. Rucker 

*Analyzed onlywhen indicated by gross  B count. 

F.?vised form 3-17-65 



Lab, No, 65-646 0 

,I 3 
3 
'p -4 
7.. 

U. S,-DEFT. OF THE INTERIOR--GEOLCGICAI SURVEY 
Statement of Water Analysis - Radiochemikal a 

Source Water Table P/C: Spigot on discharge 5 
Location Rendija Canyon, Los Alam os Coo, New Mexicc ' --- Nw 1/4 SE 114 6, 

f 
NE 1/4 Sec T 19 N., R . 7 >: Field/Offlce No. ~ - 6  * 2 

Date Col. 64-65 Time 
Col. By Edward C. John 8a Vernon W. Norman 

pH Field detns: Temp. (OF) 83 - 
Sp. cond. (@os) Eh 
Appearance clear . 

Remarkst Producing intervals from TOO to 
1,530. 
Sampled after pumping 3 days. 

Elements' 

Well Tsme Use Public Suaalv 

Diam. (in) De 
Water level ( ft 1 6'79 

- _- _ _  - - - 
Depth (it) . .  1,530 Cased to 

ad Jan, 1964 
'ace , .  

Discharge 380 gpm & meas. 
W.B.F. Santa Fe GrouD 

Owner U, 3. Atamic Enernv Commission 
Los Aleaos. New Mexico 

I I '  
A 

Date determined I 

~~ ~ 

Corrected f o r  
Isotopic Analysis Method decay to: 

Date sample received 6-16-65 Analyst PKR 
Date checked 8-31-65 Date data released - I  

Program class if ication Checked by 3. J. mer 
*Analyzed only when indicated by gross B count. 

Revised form 3-11-65 



” L 

.. .-. 

Date Col. 6-8-65 Time 
C o l . 6 ~  E. C. John & V. W. Norman 
Field detns: Temp. (OF) 83 PH 

Sp. Cond. (umbos) Eh 
Appearance Clear 

U. S. DEPT. OF THE INTERIOR - GEOLOGICAL SURVEY 
Statem,ent of Water Analysis 

Well Type Use Ps. 
Depth (ft.) 1,530 
Diam. (in.) Date drilled 1964 
Water level (ft.)679 pumDinE. below land surface 
Discharge 380  G.M. PUmD. meaa. 
W. 6. F. Santa Fe group, 700’ t o  1,530’ 

Cased to 

Owner AEC. h s  Alamos. N. Mex. 

Lab. No. 65-646 

-6 

e. Q-”. Chemical 
,CP& Ic-4 -1 4 m  

Sil ica (Si?) . 50 7 
Aluminum AI) I/ .06 

0.00 
I 

I Iron (Fe) - i/ I 

Manganese (Mn) 11 0.02 I 

Calcium (Ca) 13 0!65 
Magnesium (Mg) 1.7 a 1 4  
Strontium (Sr) 
Sodium (No) 19 0.83 
Potassium ( K )  2.2 0.06 
Lithium (Li) 
1 3 ~ 9 0  (01 

1 

- 1/ In solution a t  time of collection. 

Bicarbonate (HCO3) 8 9  1.46 
Carbonate (Cog) 0 0.00 
Sulfate (SO4) 4 . 9  0 .10  
Chloride (CI) 3.3 0.09 
Fluoride (F) 0.3 0.02 

Phosphate (P04) 0.02 
Nitrate (NO3) 1.8 0.03 

f/,v -5 Ik@yJ 

~ 

Phys ico t characteri st icr  - 
Dissolved Sol i d d p M  *) 

Res. on evap. a t  18OoC 13 6 
Calcu Iated 140 

Suspended solids (ppm) 
Hardness as CaC% (ppm) \ 

Total 40 
Non-carbonate 0 

(~~mhoa a t  25OC) 160 
Specific conductance 

PH 7.7 
€etw 
5 & ?  
06 Na 
-rb 5. 

I 



--_. ___. , - I y.l 

i Lab. N a  65-646 
- =  

U. S. DEPT. OF THE INTERIOR - GEOLOGICAL SURVEY 
Statem.ent of Water Analysis 

Source Water ' f ible ,  Well G-6 P/C: spigot on discharge 

Date Col. 6-8-65 Time 
Col. By E. C .  John & V .  W. N o m  
Field detns: Temp. (OF) 83 PH 

Sp. Cond. (whoa)  Eh 
Appearance Clear 

Chemical components 
PPm \ epm 

Silica (Si0 ) 5 0  
Aluminum &I) .06 

0.02 
13 0.65 

Manganese (Mn) L/ 
Calcium (Ca) 
Magnesium (Mg) 1.7 0.14  
Strontium (SI) 
Sodium (Na) 19 0.83 
Potassium (K) 2.2  0.06 
Lithium (Li) 

Iron (Fa) i/ - 0.00 

- I/ In solution a t  time of  co l lect ion.  

Cations (epm) 1.68 

Bicarbonate (HCOg) 89  1.46 
Carbonate (Cog) 0 0.00 
Sulfate ($04) 4.9 0.10 
Chloride (CI) 3.3  0.09 
Fluoride (F) 0.3 0.02 

Phosphate (PO41 0.02 
Nitrate (NOg) 1 e8 0.03 

\ 

, .  

Anions (epm) 1.70 

Well Type Use Ps* 
Depth (ft.) 1,530 Cased to 
Diam. (in.) . Date drilled 1964 
Water level (fr.)679 pumpinn, below land Surface 
Discharge 380 G.M. DUIUD. meas. 
W. 8. F. Santa Fe group, 700' to  1,530' 

Owner AEC, Los Alamos, N. Mex. 

: Physical characteristics 
and computed values 

Dissolved Solids (ppm) 
Res. on evap. at 180 c 136 
Ca Icu lated 140 

Suspended solido ( ppm) 
Hardness as CaC% ( ppm) 

Total 40 
Non-carbonate 0 

( p h o a  a t  25OC) 160 
Specific conductance 

PH 7.7 
c o  I or 

Remarks: Sampled af ter  3 days pumping. 

.*, . .  ,.. ....... 
1 Q W -  I A  

. . . . . .  , '_.,_ ...... _.__._ _ _  ___.___.r__. .................. -..,. ................... .... *--.-.--.- .-.. . . . . . . . . . . . . . . .  . .  



3 Lab. NO. 65-647 

3 
5 

t # . ' .  

'u. S."DEFT. OF THE INTERIOR--GEOLCGICAL SURVEY 
Statement of Water Analysis - Radiochemieal 

Uranium W/l  
Radium as 
Gross 13 (as Sr9O- Po) 
Cro:::; Q 11s U equivalent pg/L 
Net extr. CY, U equivalent pg/l 
Gross y (as CsL3') 
Potas s i d 0  

e Source Perched Water Table P/C: Bailer 
Location Pueblo Canyon, Los Alamos Co., New Mexico *\ cr 

i -  fiTw 1 - NE1 14- 

0,8 & 0.4 
1,l f 0.2 
30 f 4.5 7-3-65 
10 f 9.1 7-3-65 

c0.6 
I 

I 

Date Col. 6-8-65 Time I 

Isotopic Analysis 

c - _ _  - 
Col. By Edward C. John & Vernon W. No 
Field detns: Temp. (OF) 46 PH- 

Sp. Cond. (pmhos) Eh 

I I 

Cor-octed for 
Method decay to: 

I Appearance Contains sediment 
Remarks: Producing intervals from 8 to 10. 

Sampled after 2 bailers. 

Discharge 
W.9.F. QAL 

- I L O ~  Alamos, New Mexico ~ 

I I I 
Elements I , FC/l I ., PC/g I Qate determined 

I I I 

I I I 

Barium-lanthanum1 40 

Cerium-praseodymiud 44  

Ces ium13 7 

Chromium5 
C obal tb O 
Ruthenium-rhodiumLoO 
T r i t i u m  I 

I 1 I I 

I I 1 I 

Date sample received 6-16-65 Analyst PKR 
Date data released 9-13-65 Date 2hecked 8-31-65 
Program classification Checked by 3. J. Rucker 
"Analyzed o n l y  when indicated by gross B count. 

Revised f o r m  3-17-65 



4-1 - 

isotopic Analysis 

t Lab, NO. 65-650 

U."S. DEFT, OF THE INTERIOR-GOLOGICAL SZTRVEY 
Statement of Water Analysis - Radiochemital 

i 

Corrected for 
Method decay to :  

Source Spring P/C: Discharge 
Locaticz - NE1 f 4 2 v 4 -  SE1/4 Sec . 9, Pajar i to  Canyon, Los Alamos Coo, New Mexico 

T o  18 N o , R ,  7 E. Field/Office No.Pajarito Spring 

~ 

Ruthenim-rhodiumLQ 
Tr i t iux  
Zinc" 5 

Z i r c  onlim-niob ium9S 
I 

Date Col. 6-7-65 Time 
Col. Ey Edward C. John & Vernon W. No 
Field detns: Temp. (OF) 70 pH -i SI). Cond. (@os) Eh 

f 

Well me U s e  Unused 
Depth (ft) Cased t o  
Dim. ( in )  Date Dril led 
Water leve(ft)O above mean sea l eve l  
Discharge 122 gpm f l o w  meas. 

Owner 
* 

I I I 
r 

pc/g I Date determined 

"I""" . I U" "I - * I  

Barium- lanthanum1 40 

Cerim-+xaseodymid 4 4  

Cesiud ' 7 

Chromiii+ 7 

Cobalt- 3 

1 I I I 

1 I 1 I 

Date smple  received 6-16-65 
Date dzta released 9-1 ~ . -3-b5 
Progrm c lass i f ica t ion  

*Analyzed only when indicated by gross B count. 

6- 3 1-b 5 
3ucker 



0 

LL7. 
Sampled after pumping 5 minutes. 

Lab. No. 65-651 

OwnerU. S. Atomic Eneray Commission 
Los Alamos, New Mexico 

Statement of Water Analysis - Radiochemikal 
( I  -. '' u."s. DEFT. OF THE IKERI~R--GEOLOCICAL SURVEY 

Uranir pg / l  
Radiw- -,s 
Gross 
Gross s as U equivalent vg / l  
Net exr,-*. CY, U equivalent pg/ l  
Gross id ( a s  Cs137) 
PotassF r P ; O  

2 (2s Sr90- Y9O 1 

Source Perched Water Table P/C: Discharge pipe 
Locatii: i Pueblo Cayon, Los Alamos Co., New Mexico --- Fd 114 NE 1/4 PE 1/4 Sec. 14, T. 19 N.. R. 6 E. Field/Office No. m-2~ 

4 . 4  
0.1 f 0.1 
3.1 * 0.5 - 
e.* 7-4-65 
<0.6 

I Date C-1. 6-8-65 Time 

T .-otopic Analysis 

Bar i m  - inthanuml 
Ceriux- rzseodymid 44 
Cesiurr- 7 

Chromi*-.- j 7 

Cobalt' 

-7 

cola E 7  Edward C. John & Vernon W. K 
Field 22tns: Temp. (OF) 54 

S c .  Cond. (pmhos) Eh 
k?-?earance I ' Clear 

Remark: Producing intervals from l l 0  to 

I 

Corrected for 
Method decay to: 

I 

- 
- * I -  

SutheciL.?-rhodium106 
Tritiv:: 
Z inc6 5 
Zircon~~_~-niobiumS5 

I 

Well Type Drilled Use 0bscrvat.f nn 

I 

I 

1 .  

Dim. (in) Date Drilled-= . 

Water leve'(ft)g5elow land surface 
Est. Discharge &5 apm 

W.B.F. pUa e Conglomerate 

Zlements gc/l I Date determined 

*Analj.z:d oply when indicated by gross 

Revise< i'orm 3-17-65 

cowit. 
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I 1 Received by ER-RPF 
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P I  

W per million 

4- la 
z 

1 

: I  ' I 1 

--I b 

- 465 - 468 
4n - 470 
343 - 490 - 517 

- 
- 

I 

1 

I 

' ,  
,. + *  

I a 
I 

i 

i 

I 
I 

-r 

R e f  

3 
r 
i 
i - - d 
7 





I 
U 
\ 

mr million 

$ 3  rl 
k- # gg 

2.2 ; 1.0 
7.0 ! 5.0 
2.2 I 10 
1.8 22 

3.0 
6.0 
3'. 0 
4.0 

312 
2 .2 

2.0 
.8 

3.2 

4.8 
7.0 
5.6 
4.4 

l.2 

1.4 

19 
34 
47 
32 
3.5 
I3 
23 

14 
9.5 

22 
24 
23 
26 
19 
19 



RADIQMETRIC ' 

ier hillion ?arts 
8 
3 

- 
(I 
0 
0 
0 
0 
0 

198 
w 
162 
91 m 
92 

439 
3n 
465 
280 
233 
328 

796 
435 
392 
397 
367 
459 
3 
3% 

54 
90 
103 
ll9 
106 
*7 ccor 
98 



I 

. i  
! 

- ... 





. 

5 115 
4.7 18 

- 
.6 

1.3 
1.0 

1.0 
1.0 

*4 
*4 
.5 
.7 
.4 
1.2 
.7 

.6 
4 
.6 

.4 
-4 

.a 

L 

48 5 
4.2 
8.0 
4.0 
4.2 
6.2 
7.2 

U8 
508 
372 
34 
29 
29 
21 
19 
20 
17 
18 

8. S 
8.2 

9) 

v) iy 
'9. 

_._ 

220 

17$ 
179 
181 
185 
175 

185 
iai 

19 
1-4 

3& 
346 
332 
320 
317 
315 
347 
324 

131 
132 



I '3.52 %. 1 
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wr million 

1.1 

* 

t? 44 
2 rO 
2.2 
104 

a h  
2.4 
1.4 

69 

2 .4 
1.8 
2.0 
1.0 

, - -  

- 





'3.52 c -. I 
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IN REPLY 

REFER TO: H-7 

U N I V E R S I T Y  O F  C A L I F O R N I A  
LOS ALAMOS SUENTIFIC LABORATORY 

(CONTRACT W-740J-ENG36) 
P.O. Box 1663 

LOS ALAMOS, NEW MEXICO 

April 13, 1959 

b i r .  William Hale 
District Engineer 
U. S. Geological Survey 
P. 0. Box 4072 
Albuquerque, New Mexico 

Dear Bill : 

Transmitted herewith are the results of 
analyses on water samples collected during the 
months of August, September, October, November 
and December of 1958. 

Very truly yours, 
n 

CT W. CHRISTENSON 
Group Leader, H-7 
Health Division 

CWC/lbg 

Encl: Aug., Sept., Oct:, Nov., 
and Dec. ' 5 8  Results 

CC: W. R. Kennedy, H - 6 ,  LASL (w/encl) 



td 

2:  

I C  

1 -  - 

4 

' 4  
. . .  

. - 
1 ,  

4 
' 

4 

. .. 
> -  
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n" 
& . .  . . a  
s a  

8 4  
I M  d a l  
O E  
A M  

id' 
V a l  

4 8  
lb  

3 2  
/ .4$ 
18 

14 

. .  
: ; c  

. . *  . . _  

19 
, . . _  . --> 

'14 

3 9  

11 
#-L 

4 9  

5 9  

.i 
. 

I . .  

. #  3 , $  . 

U.S.G.S. WATER SAMPLES 
Aug., S e p t . ,  Oct., Nov., Dec., 1958 

n .. 

- 
2 

E 
s 
a 

n . 
Y 

c A 

d 
s - - 

? ^ -  
I *  

23 3 
7 3 -  
141 

21 2 

21 6 

174 
I !  :73 
118 

113 
7 '4 
193 

195 

* d  

' - -  .. 
- 3  e 

- I  

- A  

7 1 7  

195 

- 

- 
E PI 

m 
Id 
Q) c 
P 
k 
d 
X 
d 
td + 

n 

8 - - 
44 

17 

85 

67 

90 

69 

44 

57 

44 

48 

- 

- 

k 
PI 

z 
I 

0)  
c1 
td 
k 
c, 
.I4 
2 

p - 2  

- 

= 
'-1 

3.6 
. _  2 -4 
3.7 

1.2 

1.0 

1.9 

1.4 

1.2 

1.6 

3.8 

1.8 

- i 
% '3 

4 

.' 
I >  

/ 

...- 

- 

i ! 
a 
PI a 
E a 
d 
P 
0 m 

n 

= 
7 ? :  

76 
5 6d 
130 

115 

122 
- ,  '7 
96 

64 

56 

90 

104 

91 

4 , )  

:. * '  

- I -  

* j -- 

- 

r; a 
PI 

Q, 
c, 
a 

CCI 
A 
1 m 

n 

- .z; 
12.3 
, 7.L 
10.4 

5.3 

6.3 

7.4 

4.8 

4.3 

8.4 

8.6 

10.2 

I 

, -  

8 -  

= 
& 
n 

Id 
'CI 
*A 
r4 
0 
cI1 

d 
(d 
c, 
0 e 

33 5 

218 

30 2 

30 1 

256 

366 

365 

251 

30 2 

252 

= 

- 

71 
Q, 
.c, 
0 
Q) 

0 
0 
Q) 
c, 
td 

rl 
rl 

. .  

s 
PI 
pc 

Q) 
0 
*A 
k 
0 
3 
rl 
Frc 

n 

= 
' 13 
2.4 

I / /  

2.0 
, t 2  
1.6 

1.6 

2.4 

1.6 

1.2 

2.4 

1.2 

* _  

. ',. 
, ,  

' ,  

- 

0 -  

- 
2 .-4 

- 

h 
c,. 
.rl A 
s a  
VI c3 + \  
O M  

arc 
E 6  
O k  
uc3 

15.5 

14.1 

10.5 

9.8 

12.3 

8.0 

9.0 

12.0 

9.7 

13.0 

1.s 

- X a - - 
3.5 

3.7 

3.7 

3.8 

-- 
3.8 

3.7 

3.5 

3.4 

3.4 

iA #6 

A #6 

,A #6 

,A #6 

A #6 

.A #6 

A #6 

,A #6 

,A #6 

,A #6 

- 

8/22 

8/29 

9/19 

10/3 

10/10 

10/31 

11/7 

11/14 

12/5 

12/12 

I 



. Statoment 01 Yotec Anoiysjs 

C homic 0 1  component s 
eom PPm 

S l l t C O  ( 5102) 34 
Aluminum ( A I )  3 070 
Iron (Fa )  1 .10 

.Ol 
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GASEOVS WASTE MANAGEMENT 

When gareous waates are mentioned it is aaaumed t h a t  t h i s  

refers to g a s  o r  a i rbo rne  v a e t e  or e f f l u e n t s  a s  well a s  vasto I 

products  t h a t  are a c t u a l  qasee. Unless t h e r e  are 8ome q u a l i f i -  

c a t i o n s  vith respect to eiee or q u a n t i t y  or natuxe of material 

emi t ted ,  t hen  there are l i t e r a l l y  hundreds of p o i n t s  where such 

I 

t 
5 

m a t e r i a l s  are emitted.  Most of these are i n  i n a t a l l a t i o n s  where 
\ 

t h e  q u a n t i t i e s  of m a t e r i a l  handled are ve ry  small  and there i t s  

no p o s s i b i . l i t y  of e m i t t i n g  s i g n i f i c a n t  quant i t iea  of mater ia l .  

, Where t h e  p o s s i b i l i t y  of s i g n i f i c a n t  emission i 8  presen t  a i r  
# 

sampling o r  monitoring equipment is i n s t a l l e d  i n  t h e  gas  s t ream 

so t h a t  continuous emission records can be maintained, 

Obviously, there can be no s t o r a g e  of gaseous waste. Hence, 

c a t e g o r i z a t i o n  a p p l i e s  t o  t h e  stack e f f l u e n t s  and a l l  of these 

can on ly  be described as l o w  l e v e l  wastes. 

we have no cr i ter ia  such a s  "p lan t  r e l e a s e  l i m i t s "  or  

"emission s tandards" .  Since we do have an area-wide environmental 

monitor ing system, inc luding  a i r  monitoring, we opera t e  on "ambient 

a i r  q u a l i t y  s tandards"  which a r e  ICRP and NCRP s tandards  for 

uncont ro l led  a reas .  S ince  o u r  ambient a i r  concent ra t ions  a r e  

f a r  belov these s tandards  w e  have had no  need for emieeion' 

s tandards .  W e  do va tch ' t r ends .  i n  emission concent ra t ions  and 



u s e  these to  correct cond i t ions  before they become a source of 

rystam8 handling a igni f  i can t  quant it  ies 

of m a t e t i a c a s * - t e r t d  in-place v i th  DOP a f t e r  each f i l t e r  change. 

DP West 

This irr a f a c i l i t y  processing and f a b r i c a t i n g  plutonium 238 

and 239 and performing recovery operatian8 on enriched uranium. 

Experimental  ope ra t ions  are also performed on small q u a n t i t i e s  of 

trans-plutonium elements.  A i r  from d r y  boxes and contaminated 

hoods is exhausted through process  exhaust d u c t s  and is passed 

through HEPA filters before f i n a l  emission, 

also fi l tered a t  t h e  dry boxes before e n t e r i n g  t h e  process exhaust 

duct.  General  r o b m  a i r  is exhausted through large duc t s  and is 

f i l t e r e d  through 10 p ly  P G 2 4  A i r m a t  filters. 

b . .  
Most of t h i s  a i r  is 

P o t e n t i a l  contaminants are i n  t h e  form of suspended d r i e d  

p a r t i c l e s  of compounds of uranium and plutonium, mos t ly  i n s o l u b l e  

oxides ,  S t ack  e f f l u e n t s  a r e  monitored r e g u l a r l y  by a i r  saqpl ing 

b u t  f e w  measurements are made on a i r s t r eams  pr ior  t o  f i l t r a t i o n .  

Measurements are made pr ior  t o  f i l t r a t i o n  on t h e  main process air 

exhaust stream and f i l t e r  e f f i c i e n c i e s  a r e  c o n s i s t e n t l y  i n  excess 

O f  99.9%. 

The f o l l o v i n g  information and tha t  on other  sites is based 

on a review of stack monitoring r e s u l t s  from t h e  first s i x  months 

of 1968. They a re  typ ica l  of r e s u l t s  obtained a t  any other 

per iod  i n  r ecen t  years .  
I 

. 



t 
c 

- . ,  .- . . . -.- 
I .  
: . .  

8 Total  
Daily Output Concentration 

' w  

Volume Rate Output Av . Max. .* 

,- . 

? F i n a l  Proce Effluent 'PU 10,500 c f m  0.2 p C i  < 1 pCi /m3  < 1 pci/m3 

Room Air Exhaust Pu & U 135,000 c f m  e 2 WCi 1 pci/m3 1 pCi/m3 

Uranium Area Process Exhaust U 31,800 cfm 1 v C i  2 p c i / m 3  7 pci/m 3 
> 

3 
Uranium I n c i n e r a t o r  Stack U 450 c f m  0.15 pC, i  20 pCi/m3 85 pCi/m 

DP East 

\' T h i s  f a c i l i t y  processes new Rover f u e l  e lements  conta in ing  I 

enr iched  uranium. It also processes various non-radioact i ve  materials 

of no toxicological s ign i f i cance .  

handl ing  radioactive materials is filtered through HEPA filters. 

All f o u r  stacks from t h e s e  systems are monitored b u t  concent ra t ions  

A i r  from t h e  exhaust  systems 
# 

a r e  a l l  below detectable levels. 

CMR Buildinq 

Except for Wing 9 t h i s  b u i l d i n g  is used for  labora tory  vork on 

small q u a n t i t i e s  of uranium and plutonium. Ef f luen t s  a r e  f i l t e r ed  

through Aerosolve 95 filters . 
Wing 9 c o n t a i n s  hot cells handl ing  i r r a d i a t e d  uranium and some- 

t 

t i m e s  plutonium. I n  a d d i t i o n  to  these  materials,  e f f l u e n t s  may 

con ta in  mixed f i s s i o n  products  inc luding  iodine.  HEPA and charcoal  
, 

f i l t e rs  a re  used for  t reatment .  ' Sampling is by meana of filters 

and charcoal cartridges.  Fi l ters  are counted for  b o t h  alpha and 

beta r ad ia t ion .  E f f luen t  stacks except those  from Wing 9 emi t t ed  

3 '  3 an  average concent ra t ion  of 1.5 p C i / m  and a maximum of 9 p C i / m  . 

-3- 
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The tot'hi dai'ry'o\itput from a l l  stack8 together is 18 pci of t o t a l  

alpha emitterm. For Wing 9 alpha contaminatfon.varn belov de- 

tectable level6 and beta was lee8 than 0.5 pCi/ra 3 '  Average.Uai1y 
3 iodine emission warn 20 pCf/m . Total da i ly  output va8 6,pCf of 

iod i n e  . 
TA-50 - e 

T h i s  is a waste treatment and decontamination f ac i l i t y  

handling uranium and. plutonium wastes. Alpha contamination . f r - m  

the three.s tacka of t h i s  f a c i l i t y  is monitored but is below de- 

tectable  l i m i t s .  Treatment is by f i l t r a t i o n  through Aerosolve 95 

.filters except from the  Hot Cell area where HEPA f i l t e rs  a r e  used. 

TA-35 - 
T h i s  f a c i l i t y  processes small  quantities ok plutonium. Non- 

detectable levels of alpha contamination a re  emit ted.  Treatment is 

by f i l t r a t i o n  through HEPA filters. 

TA-48 

T h i s  is a large radiochemistry f a c i l i t y  handling uranium, 

plutonium and f i ss ion  products i n  hoods, glove boxes, and h o t  

cells. Treatment of a i r  from glove boxes and hot ce l l s  is by 

f i l t r a t i o n  through HEPA fi l ters.  Average da i ly  concentration of 
3 alpha emitters from a l l  stacks is less than 0.1 pCi/m . For beta 

emitters it ranges frdm 0.4 t o  20 pCi /m 3 
.. 

-4- ' I  
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.-i Thia f a c i l i t y  houses largo scale metallurgy and f a b r i c a t i o n  

A .  i. , 

of normar and f u l l y  enr iched  uranium. 

dai ly  s t a c k  sanplea rangee frm non-detectable t o  0.5 p C i / m  t 

The monthly average of 

. 
= 
. .  3 

A i r  from areas for cast ing and machining enriched uranium is 

f i l t e r e d  through Aeroeolve 95 f i l t e r s .  

enr iched  uranium i n  powder form is f i l t e r e d  through bag f i l t e rs .  

A i r  frdm aream handling 

Research Reactors  

There..are t w o  research  reactors lncated i n  a canyon. 

Gaseoua e f f l u e n t s  are conbined and p a s s  through a long duc t  u p  

t h e  canyon w a l l  t lo a stack on the mesa above. (PBrt-iculate) -- 

emission c o n s i s t s  of 5 Ci 02 Argon 41, 5 Ci of Xenon 133, and 

- 
18 Ci of Xenon 135, 

A program is underway a t  D P  West t o  reduce the  concentrat ions 

i n  t h e  p rocess  a i r  d u c t  by more e f f e c t i v e  prel iminary f i l t r a t i o n  

of t h e  a i r  a t  t he  contamination sources  i n  t h e  glove boxes. 

Applied a e r o s o l  r e sea rch  is being  conducted which may lead t o  

better control of p a r t i c u l a t e  contamination i n  all forms. I n  

add i t ion ,  t h e  PL-24 filters p r e s e n t l y  used t o  f i l ter  room air 

before d i scha rge  will 80011 be replaced . .  

Aerosolve 95 filters. 

by  more e f f i c i e n t  



LosAlam6s National Laboiatory 
Los Alamos,New Mexico 87545 

DATE: April 15, 1991 
HSE-D0:9 1-325 IN REPLY REFER T O  

MAIL STOP. K49 1 
TELEPHONE: (505) 665-3778 

FAX: 665-38 1 1 

Richard Rosenstock, Esq. 
P. 0. Box 10104 
Santa Fe, NM 87504 

Dear Mr. Rosenstock: 

This letter responds to your letter dated February 28, 1991, regarding whether the 

Los Alamos National Laboratory, including any of its subcontractors (Johnson Controls, 

Pan Am, and Zia Company) have ever dumped hazardous waste in the Truchas Landfill. 

To the best of. our knowlege, the Los Alamos National Laboratory and its subcontractors 

have not dumped any hazardous waste in the Truchas Landfill. As previously stated, it 

would be obvious if a Laboratory government truck with government license plates tried 

t o  dispose of trash or hazardous waste at the Truchas Landfill. 

If I can be of further assistance, feel free to call me at 665-3778. 

, Sincerely, 

Thomas C. Gunderson, Ph.D., P.E. 
Deputy Division Leader- 
Health, Safety, and Environment 

TCC:og 

Cy: S. Hecker, DIR, MS AlOO 
A. Tiedman, ADO, MS A120 
S. Calanni, JCWS, A199 
R. Haaman, ENG-DO, MS M719 
J. Bellows, DOE/LAAO, MS A316 
HSE-DO Action Item #23 
CRM-4, MS A150 

An Equal Opportunity Employer/Operated by the University of California 
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Los Alamos National Laboratory 
Los Alamos.New'Mexlco 87545 

DATE June 6, 1991 
IN REPLY REFER TO HSE-DO : 9 1 - 5 0 5 

MAIL STOP K4 9 1 
TELEPHONE (505) 665-3778 

J. L. Bellows 
Area Manager 
L o s  Alamos Area Office 
Department of Energy 
L o s  Alamos, NM 87544 

Thru: Allen J. Tiedman, ADO, A120 
&A>c-+t- 

Dear Mr. Bellows: 

The following has been prepared in response to the May 23, 
1991 memorandum requesting information on shipments of wastes 
originating in radiologically controlled areas. 

Source and special nuclear material handled at the Los Alamos 
National Laboratory (LANL) is carefully controlled. This 
includes continuous inventory of weight/volume, activity, and 
management of waste. 

Radioactive waste not generated from source or special nuclear 
material are derived from three sources at W L :  

1) Waste derived from materials which contained known 
quantities of particular radionuclides (e.g. tracer fluids, 
calibration units, or detectors with radioactive sources); 

2) Waste generated from materials which have come into contact 
with source or special nuclear material: and 

3) Waste derived from a non-nuclear process which has become 
radioactive by neutron activation. 

In each circumstance, the generator of the waste is aware that 
these wastes are radioactive, or at least suspected of being 
radioactive. This is assured by the knowledge the generator 
has of handling radioactive materials or waste through 
training provided by LANL health physics, waste management, 
and environmental compliance personnel as mandated by the 
Laboratory's Administrative Requirements (AR) for radiation 
workers and waste generators. 

The Drocedure used bv all waste aenerators in Control areas are* A ,  
A. A waste generated from a process which involved radioactive 

material is always regarded as a radioactive waste 
regardless of whether there exists any detectable activity. 

An Eaual Opportunity ErnployeriOoerated by University of California 



J. L. Bellows 
HSE-DO:91-505 

-2- June 6 ,  1991 

B. A waste generated from a process which did not involve a 
radioactive material in the process but is likely to have 
Hecome radioactive as a result of neutron activation is 
regarded as a radioactive waste regardless of whether there 
exists any detectable activity. 

C. A waste generated from a process which did not involve a 
radioactive material in the process .and has not become 
radioactive as a result of neutron activation is considered 
a waste which contains no radioactivity. For example, a 
waste generated in the vicinity of a Co-60 special form 
sealed source is unlikely to become radioactive. 

No solid wastes, with the exception of unused chemical 
products, are handled by the Laboratory's Waste Management 
Group without a signed and complete Waste Profile Request 
(WPR) form (see enclosed) from the generator. The WPR places 
the burden on the generator to accurately identify hazardous 
and radioactive components in the waste. LANL has been 
providing training to waste generators since April 1990 to 
recognize hazardous and mixed wastes and complete the WPR. 
(To date, over 4,500 Laboratory and subcontractor personnel 
have received this training.) 
subsequent interactions with the Laboratory's Waste Management 
and Environmental Compliance Groups, generators have been 
informed of their responsibility to properly identify all . 
hazardous and radioactive components in their waste. They 
have also been advised that they are liable for any civil or 
criminal actions incurred as a result of waste 
misrepresentation. 
certification statement on the WPR (which has been reviewed 
and approved by legal counsel) in order to complete the form. 

Approximately 95% of waste generated from radiologically- 
controlled areas are characterized by knowledge of process. 
The remaining 5% are characterized by chemical/physical 
analysis, including analysis for radionuclides. For wastes 
which have no known generator (e.g. waste for which current 
personnel have no knowledge of), a chemical/physical analysis 
is performed which includes analyses for hazardous waste 
constituents and radionuclides. The operating group's Group 
Waste Coordinator assumes responsibility for the waste and 
signs the certification statement on the WPR based on the data 
generated by the chemical/physical analysis. Containers of 
unknown wastes which are undergoing characterization by 
chemical/physical analysis are not moved within the Laboratory 
until analytical data provide an accurate determination of the 
contents of the container. 

The above information is further detailed in the Laboratory's 
ttEnvironmental, Safety, and Health Manual" Administrative 
Requirements (AR)  3-7 Radiation Exposure Control, 10-2,- LOW- 
Level Radioactive Solid Waste, 10-3 - Chemical, Hazardous, 
and Mixed Waste, and 10-4 - Polychlorinated Biphenyls. 

During the training and 

The generator is required to sign 



J. L. Bellows 
HSE-DO:91-505 
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The criteria for release are a s follows~ 

Matekials from -*a radiologically controlled area with external 
radiation fields only and no potential for activation (x-rays, 
sealed sources, etc.) are released as noncontaminated when the 
requirements detailed in AR 3-7, page 15, are met. Material 
from a radiologically controlled area with the potential for 
radioactive contamination or neutron activation are 
characterized and certified by the generator as either 
contaminated, #'suspects contaminated or noncontaminated. The 
exterior of all containers must meet the surface contamination 
release criteria in AR 3-7. 
certified by the generator in containers meeting the off-site 
surface contamination release criteria are shipped off-site 
for disposal. 

Only noncontaminated waste as 

The basis of the cr iteria are: 

Surface contamination release limits for offsite are found in 
AR 3-7, Appendix C (unrestricted use by the public). These 
limits are based on the DOE Order 5400.5, Figure IV-1. 

The rn ethods used for monitorinu surf ac es of conta iners are: 

The specific methods used for monitoring are specifically 
described in AR 3-7 (pages 8,9, @'Releasing Equipment, Material 
and Vehicles from Controlled and Radiological Areas,I' and page 
15, *'Specific Area Requirements, Controlled Area, Releasing 
Equipment, Materials and Areas.!') 

tinu in a How LANL assures that sanitarv waste oriaina 
radioloa icallv controlled area and sent to off -site landfills 
or a Dub1 ic-owned treatment work is control1 ed . 

1 .  

No LANL sanitary liquid waste goes to a publicly-owned 
treatment works. 

The permitted capacity at the RCRA greater-than-ninety-day 
storage facility at Area L could be exceeded by June 18 (this 
date allows a 10% "cushion" between the stored waste volumes 
at Area L and the permitted volume), if HSE-7 conducts 
business as usual. If Area L stops receiving waste to prevent 
RCRA v>iolations, some permitted less than ninety day and 
satellite storage areas around the Laboratory would soon be in 
violation. 

The PCB waste storage facility at Area L is nearly filled to 
capacity. Without off-site shipments, HSE-7 will soon have to 
stop accepting waste. PCB waste stored at the point of 
generation will be noncompliant after thirty days which will 
be about July 18, 1991. 
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If there are questions regarding these procedures, please 
contRct Annemarie Gustavsson at 667-7579. .. 

Sincerely, \ &u- ohn M. Puckett 
Division Leader 
Health, Safety 
and Environment 

JMP: AMG: nar .. 

Attachments: Administrative Requirement 3-7 
Administrative Requirement 10-2 
Administrative Requirement 10-3 
Administrative Requirement 10-4 
Waste Profile Request form 
Chemical Waste Disposal Request form 

Cy: A. Drypolcher, HSE-7, MS E517 
R. Garde, HSE-7, MS E517 
A. Gustavsson, HSE-7, MS J593 
A. Montoya, HSE-7, MS 5593 
J. Graf, HSE-1, MS K483 
B. ,Eisele, HSE-1, MS K483 
J. White, HSE-8, MS R490 
J. Corpion, HSE-8, MS k490 
HSE-7 Group office file, MS E517 
HSE-7, Area L File, MS J593 



memorandum Los Akmos National Laboratory 
Los Alamos,New Mexico 87545 

l o  S. S .  ,Hecker, Dir, MS A100 DATE: June 3 ,  1991 

THRU 

FROM 

SUBJECT: 

A .  J. Tiedman, ADO, MS A120 MAIL STOPITELEPHONE K4 9 I/ 7 - 4 2 18 

John Puckett, s w m .  HSE-DO-9-1: 0491 
u COMMUNITY EPIDEMIOLOGY STUDIES 

At the present time, there are no answers to Tyler 
Mercier's concerns about excess brain cancers in L o s  Alamos. 
No recent studies have been conducted to look at cancer 
incidence in Los Alamos. Here is an update on what is 
becoming a complicated situation. 

community concern regarding the occurrence of cancer in the 
Los  Alamos community. Data available to address that 
concern was limited to a study of cancer mortality and 
incidence that the epidemiology program published 10 years 
ago. Therefore, a proposal to examine cancer incidence in 
Los  Alamos County residents was prepared. The proposed 
study would be conducted jointly with the New Mexico Tumor 
Registry and the New Mexico State Epidemiologist and would 
examine cancer incidence in the County over the last 20 
years. A copy of that proposal dated February 8, 1991 is at 
attachment 1. 

In late 1990, we became aware that there was growing 

On February 12, 1991, Laurie Wiggs (HSE-2) spoke with 
the DOE epidemiology project officer, Dr. Robert Goldsmith 
(EH-42), and was directed to send a letter detailing the 
needs and plans for this study. A copy of the letter is at 
attachment 2. She was told that she could not proceed 
without their (DOE, EH-42) approval. She has remained in 
contact with Dr. Goldsmith's staff. On May 29, 1991, Laurie 
Wiggs spoke to Dr. Terry Thomas (EH-42) and'was told that 
the Laboratory could not do the study, but that DOE would 
probably fund the State or the New Mexico Tumor Registry to 
do the study. 
directly. A memo regarding " _  that conversation is at L 

attachment 3 .  

DOE plans to contact these organizations 

As I mentioned to you on May 31, 1991, I planned to use 
indirect funds to initiate this study. I only learned later 
that afternoon of the conversation between Laurie Wiggs and 
Terry Thomas of Dr. Goldsmith's staff. 



I believe that the Laboratory has a responsibility to 
condect this study. 
such as these to remain unanswered. 
resolve this issue with Dr. Goldsmith, I see this as a 
fundamental issue of what we can do with our management 
resources, i.e. we are not planning to use Dr. Goldsmith's 
programmatic funds but Laboratory indirect funds. 
are in a very touchy situation with DOE. 
and current plan is to inform Dr. Goldsmith that we are 
proceeding with the study using Laboratory discretionary 
funds and want EH-42 to be involved. We can also turn over 
the lead for the study if and when EH-42 establishes 
contracts and funding for the project. I Please let me know 
if there are some other issues that may make this approach 
unacceptable: 
informed. 

We can not allow community concerns 
While we are trying to 

I feel we 
My recommendation 

Otherwise we are proceeding and will keep you 

Distribution: A. J. Tiedman, ADO, MS A120 
James 0. Jackson, HSE-DO, MS K491 
William Greendyke, HSE-2, MS D421 
Laurie Wiggs, HSE-2, MS K404 
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It was thought that such a progran wuld offer the 
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!ast line dong o r  i n  Tijeras Arroyo-Canyon, through 

,Technical. A r m  V i s  prcdominant, so scon in Slide #2. 

3y propam i n  tho F d l  of 1960, indicated that  nore 

o diroot chock on tho radioactive lovc l s  of the 

Litan Allxtquerquo. Accordingly, additional sampling 

z i n  s l i d o  43. 
3roase'as one progross~o f r o m  Line I to Linos I1 

f f  lovols of radioactivity higher 

radioactive roleoso w i l l  be traceable t o  Tochnicd. 

3r perhaps one of the non-Wdia f a c i l i t i e s  i n  that 

radioautiva isotopes. A general overall incrcasc 
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r ivoro : 
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conditions of collection, t o  inoludo: 

La- ,  shallow or  deep, and a p p r o a t e  distance 

? the Rio Grando water samples. 

ono foot  squaro by one inch doop in a 

1 i n  a 1abolod.plaatic bag un t i l  analysis. 
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'ARATION OF WPUS 
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T e s t  Well! 
B m b e r ,  and December IPS?, and the cbanger during the mot years are aa 
iollws I 

ilater-level m e a s m t s  mde in test wolle during October, 

The water level In the  pemhcd uater zone tapped by ten% .rt.U. lA hod 
apparently etablliaed d u r i n g  the previous yeer at a record low of about 
to 210 feet bclcw land-surface datum (fig. l), lo rise in the mtcr lave1 
was noted until Saortly after the.heavy rains during July and A u w t  1957. 
Tho uater level in this  well cantintied to rise sharply until a record h i@ 
of about 178 feet BISD uaa reached in late Bovcmber. 

The vater level in test well 2A VBS a t  a record hi& during moat of 
the latter half of 1957 (fig.  2). Them highs, hwevsr, appear t o  be due 
to prcclpttatiar ear4 in 1957, indicating a t i m  Lag oi about slx zontha 
bc,.tv!xo precipftation and nspanee in the vell. The ;enam1 trrnd of the 
-tar levo1 In thie  well hies been upward since 19'jA. 
pumped sine3 Saptambar 1957. 
v ~ l l  2A *as checked by tha Z i a  C a n p n y ;  the dirficulty Is appe=nLly 
J lzc tr tca l  and the punp will have to be pulled, 

The ; c d l  has not b+m 
The caum of Z a l l m  of the I;qulproent in test 

Tho jeneml trend of the - i t er  l zve l  in tdst *a11 L (PY;. 5 )  r i s  been 
There 'La3 baen no response to thd :. ='!y prq- 

T!ia .re11 ilaa 2ot b2en puqcd 3 1 x 2  
~ h z  wrrter level iu tsit ~311. 3 (fi;. 3 )  :xis r i s z n  sll.;htly s!ncc t h  

This L o u  h v e l  vas 3mbebLy taus-.J by tbe 

dounvard siqco awry ln L3jk. 
c ip i ta t lon  durinq 1957. 
s l i> ! t ly  &iag the past 321 , : l t i l  p a r s ,  
1354 
low in Late 1956 and zerly 1957, 
almost continuous pmpla; of t he  well From jcptxbar 1955 to I4ay 1917. 

TI=.. xater lzv~l In t-st dell 2 ( L ' L ; .  I*) :as r13cn 

JAN 0 7 1993 

; I  . .. ::4 
. .  . .  

. .  . .  
5 

. .  
: i  - ._ 
.. ... 

... 

. .  . .. 

. .  . .  



c 
c 9? 

0 I 

- 2 -  

. .  _. . .  . .  - 

!-: 



. .  ._.. 

..;. j 

. .  
. .  . .  . .  

.- . .  . .  

- .  

. .  _ .  . .  . .  . .  

.. . .... 
2 

i 
. .. 

. .  
-. 

. .  
:-. '.> 

. .  
. .  . .  - 
i 
. .  .. 
'f 

- 3 -  



._ L 



- 
/I 95 
'1.74 
12-08 

2.29 I .75* 

I :  

: i  

. i  

. .  

. .. 
I 

i _ _  
. .  .. .. 
; 
_- 
i :  

?- 

i -. 
'-.I 



m-4A 
Po-u 
Po-& 
Po-3a 

"-f m- 
Ham .B . Spr . 
5 .B . Sgr . 
H8a.B. Spr . 
LA .Spr. 
L .A .3pr. 
&BBlt spr. 
In- Spr. 

12-17 
10-26 
11-19 
12 - 17 
10-3 
11-2b 
12-17 
113-9 
12-6 
11-12 
10-3 

'arts la  10 PI+. 

3.') 
3. j 
1.4 
6.3 
3.8 
3.4 
3 A  
5.6 
5*3 
7.3 
4.3 

I c 

... 

. .  . .  

2.1 
1.l 
1.1 

.b 
I. ;5 
1.3 
2.6 
2.2 
2.2 
L.3 
1.3 
1.3 

.4 - 

3 3  
2.0 
4.0 
1 .'3 

1.2 
1 .U  

4.1) 
4.4 
4.4 
j.4 
3.5 
2. I 
1.3 

#oat data indicate that the Pueblo Csnyon stream i r  the sourc@ of 
water For Hamilton Bead spring. 
the high perceat8,p of sodium ln the spriny vater are ccmpamble t o  those 
of -le8 of water fma the stream. 
coatamlnatim frcm stmama, such 0 8  those 
In L s Alamoa Canyon and fraP vall H>-3B, shad coneietaatly lw 
concentrations of n l t r a t c ,  Rodim, and fluoride. The -a';ar Prm se l l  
F0-B 1s also conelatontly lover In concentrations of chloride and a u l h t z ,  
the other oignlflcant tracer chenricale used In th18 study, 
tcot of chloride and sulf'ate in the water from -dells Po-hA and PO-bB are 
tkouqht to CUM iroPr the Pueblo Canyon etl'cam, but tlie source o f  ths 
relsltlvzly hi@ content of chloride and sulfate tn semplee frm Loa ALamoe 
spring l a  not known. Moderately high sodium a d  alkalinity coocentrations 
are found in water fnn Indian sgrlq in Lo8 Alams Canyon. 

The general character of the vater and the consistabcy of the quality 

The M# concontnrtion of nitrate and 

Westers apperently not affected by 
Lo8 Alagae and Basalt spring 

The hizn con- 

of water 
?qiri.ralente pcr million, in samgles from Po-48 and Hamllton Bend sprin.5 
BLT the same, well H)-bB being located about a quarter mile upstream fraa 
Hemlltm knd aprlnq and on tbe 881110 SI& of the Pueblo Canyon strean. 
Three are the only coaceatratlona mar four uquivalante in any of thc 
Vovcmbar samples. 
duria3 October and h c m b a t ,  and Basalt  sgrin,T during bcmber d p p a r  to bc 
cnlziia-mqesium ntthcr than sodim 3atzrs. 
&-la t l*rzly uncontaminated conto i n  ,;rester qsant l t i2o  ol calciran-z~~ pes 1.m. 

each samplhg point are ahom in tab13 5B. The to+aL cations, 

'daters fran re11 EU-9 during Bcamber, Loa A l a n 0 3  sgrln-: 

Apmrently, : f e t~r  frcm sources 
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Statim 

Embudo a 
Otwl 
Cochitl 

pr/w/t - 
Om88 A l p h .  mutonitns Uranium 

I 2.6 0 
2.8 0 n 

g 2.8 2k i 

14 4.1 10 A 

Flood3'lav: 
resul t ing  fmu the first msJor cloudburst Oi tha 137 rainy 8ea6on In the 
matern plateau region of ths Jcmes Motmtains are sharn in tub12 8. 

Radfoaetria enelysee of mnpler collected during floodflow 

-ling point 

Floodnw In Pueblo 
at Otawi Ruin8 

Clanyoa s t  bridge 
FloodfTau In Lo8 Alamos 
' Canyori at  Totavi 
ploodflw in Beyo Csnyan 

FloOd.flw in -8 A h - 8  

D/M/L 

Gross Alph. Plutonium Uranium 

1U 36 .o 100 

74 10.2 > ' J  

L; ti0 7 .k 
lt2 8.0 22 
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Table Kb.--R.obeble ccmbinatims of princlg.1 constltucnte of water fran 
vells in GmJa Canyon well f i e l d ,  December 1957. 

N a C l  

Toto1  C a t i a a  (Aausted), equivalents 
per mil l ion,  in jaqle  

. 
1.6 
1.6 
1.7 
'L 07 
1.8 
1.3 

Sevenrl attempts were -de t o  ob+ain tuff cores with the core berrel 
dcei-;rred by the Denver f iydrol~lc  laboratory. .Bo usable cores uerc obtained 
after initial testa during August 1957, the maam apparently bc in3  that t i e m  
initial testa were conducted In the mor3 .icnse wcldad tuff, with the subse- 
quent tcete conduotad in the gunice and pumiceour, tuit. Attempts to obtaln 
c o ~ s  of pr;aPiceoua tuff uere futile bcclluse tha f h e  cuttln3s becaac lmpactcd 
betvoen the teeth of tho barrel cauutnj thz 5Crrrel to h ~ e t .  

determino ths  thickness of t:ia layer and t o  obtain %unplcs Por &tc?xuinetlon 
Oi rsoietum content.  
perched an tog of the layer of 'clay'. m.3 1nyc.r 18 eSoxJt 13 f s c t  ?:lick, and 
a -18 taken st the bottom of :ha l n p r  mnained about  16 getcsu; mlotur::  
by veiq&t arid ubout 22 by volupre. 
laadhtcly beneath thz layer of 
by rolupla. 
Loycr of 'clay' or if i t  i n d i c s t o i  a o ~ a z n t  no unsaturnt2d i l o r  camot 5.: 

A hole vas sugoted into a h y J r  of zlny' at Hamilton 3cnd sprind to 

'Ator eupplylng Haailton 8-nd sprlnl; a p r u  to be 

' h e  noiuturo conton", or' the ;rev21 La- 
clay" .ras about LO p:rcGnt by v a t p Z  and 12 

If this sinply tndl;at\-.z 1 l t : l Z  or no va t~#aw.zmt t  L;w.;I: L?,2 

%.- dotamlncd at *Ais time, 
r; I 

- .  

. .  
:? 

. .  

. -  

. .  . .  . .  . .  . .  . .  

. .  

--. 
i 

. .. 

. .  

:-. 
... 

I 
i 
..- 

. -  

. .  . - ., .. .. : . :. . , .. .. 



. .. 
. .  . ,  0 

CarSerencea were b l d  durfns Hawember between Hr. Rhodes o i  the A.BeC. 
and !4r. Abrahcrms, an& between Xr. Crooke of tho 2- C q m n y  and Wr. kbmhuam. 
Different aathoda of recording chta oa hydrographe, and oimngss in -tor 
levels of the supoly w e l l s  mro preoented by the Survey, and appwvod by 
the A.3.C. ~ l l d  the Zla Ccmpay. 
cliairrated 
Tiia nev hydro3laphs vere coxpleted in t h e  to bo used with the July-December 
1957 ;coli-annual regort. 

In &encral, the mean vater levels w i l l  be 
ths hydrogrs3he and the nonpmpfng levclo used for ccmpriwm. 
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FROM : Charles D. Blackwell, A l t .  Leader, General Monitoring Section, H-1 

SUBJECT: LAKE MACMI= TRITIUM mEHL! ' " I '  

SYMBOL : H-1 

After  considerable  planri:-ng, James Lawrence and Charles Blackwell of 
Group H-1 t r ave led  t o  Ccirlabad, New Mexico on Apr i l  21, Y361 t o  Sa r t i c ipa t e  
ir. the epplicebion or' tficiurn 'deter. t o  the lake: 
s n i p e d  to  Carlsbad in.,auvance m a  YES in f i v e  paciages, each contaiiiisg 
50 cur i e s  of rad ioac t ive  : :Laterial .  Sacn stanaarll  C X i L  shipping coctai:ie;- 
held a polye thylene 'bo t t le  containing two ounces .of water i n  which 
f l o a t e d  a s m a l l  glass v i a l  of 50 cur i e s  of tritium water. The two 
aluminum boats  and the  "cat&aran" had been launched p r i o r  t o  our  a r r i v a l  
so we v i s i t e d  the  l ake  t o  f i n d  su i t ab le  places  f o r  mooring during the  
mixing operat ion of tritium i n  the  f i f t y  ga l lon  "dr ipola tor"  tank and 
t o  f i n d  a s u i t a b l e  spot  for. any decontainination t h a t  could have been 
necessary. 

The t r i t im  had. Seen 

The "seeding" of  the lake  was t o  have begun a t  dawn on Apr i l  23, 1961, but  
high winds during p r a c t i c e  runs made t h i s  impractical ,  and the  operation 
was postponed until t h a t  night .  The operat ion started during the  evening 
and continued u n t i l  about 2:3O A.M. a t  which t h e  the  "catamaran" cont ro l  
cables  became so f rayed  t h a t  the  operation vas ha l ted .  mis seeding ues 
ione i n  the  northern p a r t  of t h e  lake  where the  mixture w a s  re leased ac 
the  r a t e  of one quar t  per  minute. \ 

The operat ion began again on t h e  morning of Apr i l  24, 1961, and as the  
deeper s ec t ion  of t h e  l ake  w a s  reached, the  rate of flow was increased to  
one-half ga l lon  p e r  minute. The l ake  was cr i ss -c rossed  a t  750 foo t  
i n t e r v a l s  and t he  seeding was done i n  s t r a i g h t  l i n e s  by means of rgdio 
communication between the  "catamaran" and personnel operat ing t h e  t r a n s i t  
theodol i tes .  
f i f t y  yards behind the moving "catamaran" during seeding. 

The mixing of t he  tritium with f i f t y  gal lons of water i n  the  "dr ipolator"  
tank w a s  done with the  "catamaran" pul led t o  shore f o r  s t a b i l i t y .  The 
b o t t l e  was placed ins ide  a 20 m i l  p l a s t i c  bag v i t h  a p i n t  b o t t l e  of water. 
fo r  r ins ing  pu-poses. The bag was fastened t o  the opening of the tank 
by a l a rge  band of the type used f o r  dry box gloves. The polyethylene 
b o t t l e  was opened t o  expel some a i r  and reclosed. Then the  b o t t l e  vas 
squeezed to  crush the  glass v i a l  containing the  tritium. 
was again yemoved, t h e  so lu t ion  poured in  the tank and the  b o t t l e  vas 
&-inzed three t imes to i.emove a s  nuch t r i t i u a  as possible .  The bag w a s  
ther? t ; is ted e n d  taped closed t o  s e a l  up the t r i t i u m  container .  The 
bag '.;as then .moved rind placed. i n  anothe: p l a s t i c  bag and :aped closed.  

Water samples were taken on each cross ing  a t  approximately 

The b o t t l e  cap 

Best Available Copy 
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The loading operat ion was done three times ins tead  of the f i v e  that had 
been planned because of the low w a t e r  l e v e l  in t he  lake. 
loading operat ion,  a Model T-219 gas de t ec to r  w a s  s i t t i n g  oc t he  tank and 
for a few seconds, gave an ind ica t ion  of f u l l  s c a l e  on #3 which indicated 
a reading of 200,000 crc/M3. 
operat ion and the  personnel were wearing rubber gloves and rubberized 
c lo th ing  o r  heavy c lo th ing  of cove ra l l s  and winter jackets .  

During the 

A s t rong  wind was blowing during t h i s  

Monitoring w a s  done i n  the boat  following the  "catamaran" a t  a dis tance 
of approxinately 50 yards and no pos i t i ve  readings were found. 

bihen the  seeding operat ion w a s  completed, the  tank w a s  flushed and all 
waste n a t e r i a l  was placed i n  p l a s t i c  bags before it w a s  s to red  i n  the 
tank. The tank w a s  s ea l ed  a t  a l l  openings and del ivered t o  Los Alamos 
f o r  p l a c i n g < i n  the  contaminated dump. 
opera t ion  w a s  monitored and found t o  be f r e e  of Oetectable contamination. 

All equipment used i n  the  

Urine samples were taken on a l l  p a r t i c i p a t i n g  personnel both before and 
a f t e r  the  operat ion.  Samples of 
f i s h  were taken before  and a f t e r  t h e  operat ion also and the  r e s u l t s  
w e  re negat ive . 

A l l  readings were l e s s  than 1.0 pc /L  

I . Charles D. Blackwell 
CDB/e l  

cc: F i l e  . 
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RADIGACTIVE TRASH DISPOSAL AT LOS ALAhlOS * 

* This study was preformed under t h e  auspices  of t h e  Atomic Energy Comnission 
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RADIOACTIiE TRASH DISPOSAL, Enders 3/59 

I NTRODUCTI 311 

This  r e p o r t  w i l l  a t t e m p t  t o  d e s c r i b e  t h e  methods used a t  Los Alamos 

f o r  t h e  d i s p o s a l  o f  s o l i d  r a d i o a c t i v e  was te  ma te r i a l .  The p r i n c i p a l  con- 
I 

. .  

. .  
. .. . .  . .  -_ . .  
L, 

t aminant  is Plutonium which is a l ong  l i v e d  a lpha  emitter, because of  t h e  

h igh  t o x i c i t y  o f  t h i s  e lement  it i s  necessary  t o  d i s p o s e  of such contamin- . .  . .  
i l  

a t e d  t r a s h  by b u r i a l  i n  d i s p o s a l . p i t s .  Although t h e  methods d i scussed  i n  ... 
s 

-> -, 
t h i s  r e p o r t  a r e  f e l t  t o . b e  adequa te  f o r  low l e v e l  a lpha  a c t i v i t y ,  a d i f f e r -  

-. 

\ 
e n t  approach . - to  t h e  problem would have t o  be  t aken  i f  h igh  l e v e l  beta-gamma , : 

. .  

. .  . .  . .  a c t i v i t y  were p r e s e n t  i n . t h e  cpntaminated waste.  

d i s p o s e  o f  m a t e r i a l s  t h a t  a r e  h i g h l y  contaminated xith a lpha  a c t i v i t y ,  spe- 

When it i s  necessary  t o  
..~ ,. 
I 

, I  

a. 

c i a 1  c a r e  i s  t aken  i n  t h e  packaging,  t r a n s p o r t a t i o n  and u l t i m a t e  d i s p o s a l  .-- 

i n  t h e  b u r i a l  p i t s .  
# 

O R I G I N  AND NATURE CF CONTAMINATED TRASH 

The bulk o f  r o u t i n e  a lpha  contaminated t r a s h  comes from l a b o r a t o r i e s  

where r a d i o a c t i v e  m a t e r i a l s  a r e  handled. Rubber g loves ,  absorbant  paper ,  

g lassware ,  paper  t owe l s  and o t h e r  s i m i l a r  m a t e r i a l  c o n s t i t u t e ‘  t h e  major 
* 

p o r t i o n  of  t h i s  t r a s h .  Cons ide rab le  

tamina ted  was te  due  t o  t h e  f a c t  t h a t  

r a t o r y  a reas .  The a l p h a  a c t i v i t y  of  

amounts of  t r a s h  a r e  handled a s  con- 

t h e  t r a s h  comes from t h e  genera l  labo- 

this t r a s h  is low, however, i t  i s  more 

I 

economical t o  d i s p o s e  of such was te  m a t e r i a l  i n  t h i s  manner than  t o  a t t empt  

t o  s e p a r a t e  contaminated  from uncontaminated ma te r i a l .  

Labora tory  b u i l d i n g s  a s  well a s  t h e  f i x e d  equipment i n  t h e s e  b u i l d i n g s  

may a l s o  become contaminated so t h a t  when t h e s e  a r e  t o r n  down o r  renodeled 

t h e  s c r a p  m a t e r i a l  must b e  cons ide red  contaminated t r a s h .  Eurnable  p o r t i o n s  
a .  

-1- 
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of  t h i s  t r a s h ' a r e  t aken  t o  a s e p a r a t e  d i s p o s a l  p i t  and burned. This burn- 

i n g  o p e r a t i o n  i s  supe rv i sed  by Heal th  Div i s ion  and t h e  Fire  Department. 
, '  

The non-burnable t r a s h  i s  hauled  t o  t h e  r e g u l a r  d i s p o s a l  p i t  and buried.  

METHODS OF PACKAGING TRASH 

Two methods o f  packaging t r a s h  a r e  used a t  Los Alamos. The f i r s t  

method is used a t  abou t  a dozen d i f f e r e n t  l a b o r a t o r y  s i t e s  and i s  t h e  o l d e r  

of t h e  two methods being Used, 
- 

The contaminated t r a s h  is p laced  i n  card- 

board car tons .  When t h e s e  a r e  f u l l  t h e  t o p s  a r e  s e a l e d  wi th  two inch rnask- 

ing tape .  This  t a p e  h a s  been found t o  be t h e  most s a t i s f a c t o r y  type  of s ea l -  

a n t  and i t  a f f o r d s  a f a i r l y  t i g h t  s e a l  f o r  t h e  boxes u n t i l  t hey  a r e  taken  

t o  t h e  b u r i a l  p i t s .  Each box, a f t e r  it h a s  been sea l ed ,  i s  marked on t h e  

o u t s i d e  with t h e  d a t e  and l o c a t i o n  of t h e  o r i g i n  of t h e  t r a s h .  The s e a l e d  

boxes a r e  t h e n  removed from t h e  l a b o r a t o r y  b u i l d i n g s  by j a n i t o r s  and p laced  

i n  Dempster Dumpster con ta ine r s .  

f i e  second method used for packaging contaminated t r a s h  involves  t h e  

use of p l a s t i c  bags, f h e  waste  m a t e r i a l  is placed  i n  metal  t r a s h  c a n s  which 

have 5 m i l  p l a s t i c  bags a s  l i n e r s .  "hen t h e s e  cans  a r e  f u l l  t h e  p l a s t i c  

bags a r e  removed, s e a l e d ,  marked and p l aced  i n t o  a l a r g e  t r a s h  dol ly .  

d o l l y  a l s o  has  a 5 m i l  p l a s t i c  bag l iner ,  and when it is f i l l e d  t h i s  l i n e r  

i s  removed, s e a l e d ,  marked wi th  t h e  d a t e  and o r i g i n  of  t h e  waste  m a t e r i a l  

and t aken  o u t s i d e  of t h e  l a b o r a t o r y  b u i l d i n g  and p laced  i n  a Dempster Dump- 

ster con ta ine r .  This method of u s i n g  p l a s t i c  bags for t r a s h  c o n t a i n e r s  

This  

h a s  s e v e r a l  advantages  over  t h e  use of cardboard boxes. The t ime needed 

- 2- 
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t o  p r e p a r e  cardboard  boxes i s  roughly twice t h a t  f o r  p l a s t i c  bags. 

was t e  ma te r i a l , '  i f  w e t ,  may seep  through t h e  boxes and contaminate  f l o o r s ,  

whereas,  t h e  p l a s t i c  bags w i l l  c o n t a i n  mois t  m a t e r i a l  much better than  

The 

. .  

.-: . .  

.. 

.; 

boxes, A t  t h e  b u r i a l  p i t s  where t h e  t r a s h  i s  exposed t o  t h e  weather i t  

h a s  been found t h a t  t h e  p l a s t i c  bags c o n t a i n  t h e  m a t e r i a l  much b e t t e r  t han  - 
- i.j 

. .  t h e  .boxes. :- 

I 
- .. I 

A t  t w o  l a b o r a t o r y  s i tes  l i q u i d  r a d i o a c t i v e  was te s  a r e  processed. The -. 
E 
. .  

end product  i s  a s l u d g e  which h a s  a ve ry  h igh  a lpha  a c t i v i t y  l e v e l  and i s  

a l s o  q u i t e  heavy. Th i s  s ludge  i s  p u t  i n t o . 5 5  g a l l o n  s t ee l  drums f o r  haul -  

- - ~  

- .  
i.3 

!I: 

. .  
2 > i  .- 

-i 
i ng  t o  t h e  d i s p o s a l  p i t s ,  

> TRA?!SFORTATI ON CF CCNTA~.lIN/iTED TRASH -.. 

Dempster Dumpster c o n t a i n e r s  a r e  now be ing  used throughout  t h e  labora-  

t o r y  f o r  ho ld ing  contaminated and non-contaminated t r a s h .  The c o n t a i n e r s  

which a r e  used e x c l u s i v e l y  for contaminated t r a s h  a r e  p r o a i n e n t l y  marked 

wi th  s i x  inch  ye l low bands around t h e  t o p s  and t h e  l o a d i n g  doors  have t h e  

wording "RADIOACTIVE TRASH ONLY" p a i n t e d  on them. 

f i l l e d  t h e y  a r e  hauled  t o  t h e  d i s p o s a l  p i t  and emptied. The DeF.pster Dunp- 

When t h e  c o n t a i n e r s  a r e  

s t e r  tr(icks used f o r  hablincj t h e s e  c o n t a i n e r s  have been monitored and no 

d e t e c t a b l e  contaminat ion  h a s  been found on then. The c o n t a i n e r s  a r e  a l s o  

monitored a t  i n t e r v a l s  and t o  d a t e  none have been fcund t o  have d e t e c t a b l e  

contaminat ion.  
I 

A t r u c k  i s  used one  day p e r  w e e k  f o r  h a u l i n g  t h e  55 g a l l o n  steel drums 

c o n t a i n i n y  t h e  h i g h l y  contaminated s ludge.  This t r u c k  i s  a l s o  used f o r  

h a u l i n g  condemned government p r o p e r t y  and o t h 2 r  contaminated m a t e r i a l  t h a t  
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cannot  be p l aced  i n  t h e  Dempster Dumpster con ta ine r .  

h y d r a u l i c  t a i l  g a t e  have a sinal1 deg ree  of  a lpha contaminat ion.  

r eason  t h i s  t r u c k  i s  r e s t r i c t e d  t o  h a u l i n g  only  contaminated ma tc r i a l .  

The t r u c k  bed and t h e  

For t h i s  
I 

A Heal th  D i v i s i o n  monitor  s u p e r v i s e s  €he  t r a n s p o r t a t i o n  of contaminat- 

ed t r a s h  when t h e  h a u l i n g  i Every e f f o r t  i s  riidde t o  package 

m a t e r i a l  so t h a t  contaminat'ion w i l l  n o t  escape  d u r i n g  hand l ing  and t r anspor -  

t a t i o n  t o  t h e  d i s p o s a l  a rea .  

done by t ruck .  
! 

# > 

The moni tor  checks t h e  packdges f o r  e x c e s s i v e  

r a d i a t i o n  b e f o r e  t h e y  a r e  picked up and may r e q u i r e  t h a t  t h e y  be repackaged. 

The Dempster Dumpster c o n t a i n e r s  a r e  be l i eved  t o  b e  adequa te  i n  ho ld ing  pack- 

aged t r a s h  d u r i n g  t r a n s i t  t o  t h e  b u r i a l  p i t  and for t h i s  r eason  t h e  moni tor  

does  no t  accompany t h e  c c n t a i n e r  on i t s  way t o  t h e  p i t .  

A t  t h e  d i s p o s a l  p i t  t h e  moni tor  un locks  t h e  a c c e s s  g a t e  t o  t h e  p i t  and 

o b s e r v e s  t h e  unloading  o p e r a t i o n  a s  well a s  t h e  l o c a t i o n  of t h e  m a t e r i a l  

w i t h i n  t h e  p i t .  Along t h e  s i d e  of t h e  p i t  a r e  nunbered p o s t s ,  t h e s e  p o s t s  

a r e  used  a s . c r o s s  r e f e r e n c e s  t o  l o c a t e  m a t e r i a l  w i t h i n  t h e  p i t .  When t h e  

un load ing  o p e r a t i o n  h a s  been completed,  t h e  monitor  r e - locks  ' t h e  a c c e s s  g a t e  

t o  t h e  p i t .  The g a t e  i s  k e p t  locked a t  a l l  times excep t  when a Heal th  D i -  

v i s i o n  moni tor  i s  p r e s e n t  a t  t h e  d i s p o s a l  p i t .  

A permanent notebook i s  used t o  l o g  in fo rma t ion  a s  t o  t h e  l o c a t i o n  and 

n a t u r e  of t h e  m a t e r i a l  p l aced  i n  t h e  d i s p o s a l  p i t .  I n fo rma t ion  kept  i n  t h i s  

log book i n c l u d e s  t h e  d i s p o s a l  a r e a  des igna t ion ,  p i t  number, l a y e r  number 

w i t h i n  t h e  p i t ,  p o s t  number, a g e n e r a l  d e s c r i p t i o n  of t h e  m a t e r i a l  and t h e  

d a t e  o f  d i s p o s a l .  
I 

S i n c e  t h e  packaged m a t e r i a l  h a s  t h e  d a t e  and o r i g i n  marked 

i 

I. . .  . .  

. .  . .  . .  : :  
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i 

i. 
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on t h e  o u t s i d e  of t h e  c c n t a i n e r s ,  one can use t h i s  logbook a s  'a r e f e r e n c e  

t o  l o c a t e  m a t e r i a l  p l aced  i n  t h e  p i t  with a f a i r  degree  of  accuracy. 

reason  f o r  marking t h e  c c n t a i n e r s  and logging  i n  t h e i r  u l t i m a t e  l o c a t i o n  

w i t h i n  t h e  p i t  is t h a t  t h e r e  i s  always t h e  p o s s i b i l i t y  t h a t  accountable  

The 

m a t e r i a l  o r  government p rope r ty  might i n a d v e r t a n t l y  be s e n t  t o  t h e  p i t  

a long  with waste  m a t e r i a l .  

D- 

The Labora tory  Engineer ing Department h a s  prepared  maps t h a t  show 

t h e  exac t  geograph ica l  l o c a t i o n  o f  each d i s p o s a l  area.  Each a r e a  h a s  had 

permanent survey markers  l o c a t e d  a t  each ccrner .  

o f  t h e  d i s p o s a l  p i t s  a r e  roughly  t h i r t y  f e e t  deep, one hundred f e e t  wide 

The phys ica l  dimensions 

and f i v e  hundred f e e t  i n  length .  The excavated volume amounts t o  about  

fo r ty - fou r  thousand c u b i c  yards .  . 1 

P r i o r  t o  t h e  excavat ion  of  d i s p o s a l  p i t s ,  t h e  U.S.G.S. i s  asked t o  

examine t h e  proposed s i t e  l o c a t i o n  and t h e i r  adv ice  a s  t o  t h e  f i t n e s s  of 

t h e  l o c a t i o n  is followed. For example, t h e y  reques ted  t h e  depth o f  t h e  
I 

p i t s  be kep t  t o  about  t h i r t y  f e e t  due t o  t h e  f a c t  t h a t  t h e  p i t s  a r e  lo- 

c a t e d  i n  a Tuff rock  s t r a t a  which i s  about  f i f t y  f e e t  t h i ck .  This depth 

means t h a t  t h e  f l o c r  of  t h e  p i t  is s t i l l  twenty f e e t  above t h e  bottom of 

t h e  caprock. 

t h e  r easons  for t h e  f i v e  hundred f o o t  length.  

f e e t . i s  found t o  be convenient  for manuvering t r u c k s  and d i r t  h a u l i n g  

equipment i n s i d e  t h e  p i t .  

Ease of excavat ion  and a c c e s s  i n t o  and o u t  of t h e  p i t  a r e  

The width of one hundred 

\ 

Each d i s p o s a l  a r e a  t h a t  h a s  been o r  i s  now being used f o r  contaminated 

-3- 
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t r a s h  d i s p o s a l  i s  f e n c e c w i t h  cha in - l ink  type  fenc ing .  n e  g a t e s  t o  t h e s e  

a r e a s  a r e  kep t  locked  and a c c e s s  t o  t h e  a r e a s  i s  c o n t r o l l e d  by t h e  Health 

Div is ion .  Rad ia t ion  warning s i g n s  a r e  pos t ed  a t  f r e q u e n t  i n t e r v a l s  on t h e  

f enc ing  around each a rea .  

Trash i n . t h e  p i t  i s  covered on a n  ave rage  eve ry  two o r  t h r e e  months 

, with  d i r t ,  t h e  d i r t  cover  i s  about  s i x  i n c h e s  above t h e  t r a s h  layer .  The 

f i n a l  l a y e r  of  t r a s h  i s  covered wi th  a minimum o f  t h r e e  feet  of d i r t .  Com- 

p a c t i o n  of t r a s h  i s  a l s o  accomplished by t h e  cove r ing  o p e r a t i o n  so t h a t  

t h e  volume is probably  r e d u c e d h y  a t  l e a s t  one t h i r d  by t h e  heavy d i r t  

h a u l i n g  equipment t h a t  i s  used f o r  t h e  cove r ing  ope ra t ion .  Conservat ion 

o f  p i t  space  i s  v e r y  d e s i r a b l e  and f o r  t h i s  r eason  m a t o r i a l  and d i r t  cover  

placement  i s  s u p e r v i s e d  c lose ly .  

Every e f f o r t  i s  made t o ' p r e v e n t  a f i r e  from s t a r t i n g  i n  t h e  exposed 

t r a s h  and cove r ing  t h e  t r a s h  with d i r t  a f f o r d s  a measure of f i r e  pro tec-  

t i o n .  Acids and o t h e r  r e a c t i b e  chercicals  a r e .p i cked  c p  and d isposed  of a t  

a n o t h e r  a r e a  by t h e  Labora tory  S a f e t y  Group. 
I 

The l a y e r  o f  contaminated 

t r a s h  i n  t h e  p i t  i s  main ta ined  a t  abod t  a t h r e e  f o o t  t h i ckness .  Cardboard 

boxes and o t h e r  packaged t r a s h  i s  n o t  a l lowed t o  p i l e  up a s  t h i s  might a f -  

f o r d  a c o n d i t i o n  for spontaneous combustion. I n  t h e  even t  t h a t  a f i r e  

should  s t a r t  a t  t h e - p i t  t h e  s i n g l e  l a y e r  t echn ique  would make t h e  j o b  of 

p u t t i n g  o u t  t h e  f i r e  much e a s i e r .  

The r a t e  a t  which these  p i t s  a r e  f i l l e d  h a s  v a r i e d  from y e a r  t o  year .  

Remodeling a c t i v i t i e s  a t  t h e  l a b o r a t o r y  a s  w e l l  a s  demol i t i on  of  o l d  b b -  

o r a t o r y  b u i l d i n g s  have  c o n t r i b u t e d  h e a v i l y  t o  t h e  volume of  contaminated .. 
-6- 
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t rash:  The annual  volume of contaminated t r a s h  v a r i e s  from twenty f i v e  

hundred t o  t h r e e  thousand cub ic  y a r d s  of m a t e r i a l ;  t h i s  r a t e  c;f f i l l i r g  

w i l l  g i v e  an  average  use of  two y e a r s  far a d i s p o s a l  p i t .  

CCNTk':'I NATED T;IASH DISPOSAL COSTS 

The c o s t s  of d i s p o s i n g  of r a d i o a c t i v e  t r a s h  by b u r i a l  have been de- 

termined a s  w e l l  a s  i s  poss ib l e .  

ya rd  and i n  1957, t h i s  ave rage  was 823.00; i n  1958, it i s  es t ima ted  t h a t  

t h i s  c o s t  w i l l  be  abou t  820.00 p e r  c u b i c  yard. 

pa ted  f o r  1958 i s  due i n  p a r t ,  t o  t h e  use of  Dempster Dumpster c o n t a i n e r s  

I n  1956, t h i s  averaged $27.00 pe r  cub ic  

The c o s t  r educ t ion  a n t i c i -  
I 

f o r  hau l ing  t h e  majcr  p o r t i o n  of contaminated t r a s h .  P r i o r  t o  1958, a 

t r u c k  was used e x c l u s i v e l y  t o  haul  t h i s  m a t e r i a l  t o  t h e  d i s p o s a l  p i t .  The 

c o s t  p e r  box was found t o  be about  80.50 when t h e  h a u l i n g  was done by t h e  

t ruck  and when Dempster Dumpster c o n t a i n e r s  were used t h i s  c o s t  was r e  

duced t o  about  $0.25. 

There a r e  s e v e r a l  f a c t o r s  t h a t  c o n t r i b u t e  t o  t h e  d i s p o s a l  cos t s .  The 

A time study was packaging o p e r a t i o n  i s  one of t h e  more expensive items. 

made of t h e  o p e r a t i o n  and it was found t h a t  about  f i f t y  man-hours pe r  day 

i s  needed t o  package t h e  contaminated t r a s h  a t  t h e  v a r i o u s  l a b o r a t o r y  

sites. This  j o b  ' i nvo lves  p repa r ing  t h e  cardboard boxes by s i b l i n g  t h e  bot-  

toms of t h e  boxes wi th  two inch masking tape .  When t h e  boxes a r e  f i l l e d ,  

t h e  t o p s  of t h e  boxes a r e  a l s o  s e a l e d  wi th  tape.  

ed,  c a r r i d  o u t s i d e  of t h e  l a b o r a t o r y  b u i l d i n g  and p l aced  i n  t h e  Dempster 

Dumpster con ta ine r .  

The boxes a r e  then  mark- 
- 

I 
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Packaging m a t e r i a l s  a r e  n o t  too exnensive,  , bu t  even here a l a r g e  

number Invo lves  c o n s i d e r a b l e  expense. The most r e c e n t  p r i c e  f o r  card- 

board boxes used t o  h o l d  t r e s h  was 194 per 'box 

boxes a r e  used p e r  y e a r ,  t h i s  amounts t o  about  

i n g  t a p e  i s  c,sed q u i t e  e x t e n s i v e l y  f o r  s e a l i n g  

and s i n c e  about  26,000 

b4,000 p e r  year .  Pask- 

boxes, p l a s t i c  bags and 

a s  a cove r ing  m a t e r i a l  i n  some cases.. Over 1,400 rolls of t a p e  a r e  used 

per y e a r  a t  an annual  c o s t  of  about  S900.00. P l a s t i c  bags i n  s e v e r a l  s i z e s  

a re  used a s  l i n e r s  fo r  t r a s h  d o l l y s  a n d - t r a s h  cans.  Severa l  thousand bags 

a r e  used each y e a r  a t  an  annual  c o s t  of abou t  $1,000.00. 

heavy equipment charges ,  wages and overhead a s  well a s  maintenance is 

inc luded  in t h i s  item. ?e cover ing  o p e r a t i o n  c o s t s  va ry  bu t  an  average  

o f  t h i r t y - t w o  man hour s  i s  used  t o  complete a cove r ing  job. 

cha rges  for t h i s  work i n c l u d e s  t h e  heavy equipment charges ,  wages, main- 

The t o t a l  

Excavat ion of t h e  d i s p o s a l  ' p i t s  i s  expensive.  The most r e c e n t  p i t  

c o s t  o v e r  $12,000.00 or an  average  of about  50.30 p e r  cub ic  yard.  The 

t enance  and overhead. 

Disposa l  of contaminated t r a s h  and t h e  t r a s h  cover ing  o p e r a t i o n s  

The work t a k e s  up about  a r c  supe rv i sed  by a Heal th  Div i s ion  monitor. 

1,OOO man hour s  p e r  y e a r  and t h e  t o t a l  c o s t  would i n c l L d e  wages, over- 

head and t h e  use of a v e h i c l e  for traveling t o  and from t h e  d i s p o s a l  p i t s .  

. PATA EXflANATION 

Attached  t o  t h i s  r e p o r t  a r e  d a t a  which a t t e m p t s  t o  show t h e  c o s t  of 

d i s p o s a l  o f  contaminated t r a s h .  The f i g u r e s  p re sen ted  ace close approx- 

ima t ions  o n l y  and should be cons idered  a 6  auch. I n v e s t i g a t i o n s  i n t o  

. .  

. .  

. .  . .  
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d i s p o s a l  c o s t s  were s t a r t e d  i n  1956 so on ly  t h e  p a s t  two and one-half 

y e a r ' s  o p e r a t i o n s  can be  compared. Continued e f f o r t s  t o  reduce c o s t s  

a r e  be ing  made and t h e r e  i s  l i t t l e  doubt  t h a t  f u t u r e  c o s t s  can be con- 

s i d e r a S l y  less t h a n  t h e  p r e s e n t  f i g u r e s .  

SU?I!ARY 
i 

I The p r e s e n t  method of $ isposa l  o f  r a d i o a c t i v e l y  contaminated waste  

m a t e r i a l  is under  t h e  c o n t r o l  of H-1 Group, Heal th  Div is ion .  ;!lethods o f  

packaging,  t r a n s p o r t a t i o n  and b u r i a l  of t h i s  t r a s h  a r e  be ing  improved. 

This should make t h e  o p e r a t i o n  l ess  c o s t l y  and s a f e r  i n  t h e  fu tu re .  This 

is being  brought  abou t  by improved packaging t echn iques ,  u s e  of  3empster 

Dumpster c o n t a i n e r s  f o r  h a u l i n g  t h e  t r a s h  and cont inued  s u r v e i l l a n c e  . 

over  t h e  e n t i r e  ope ra t ion .  

. .  . . 

. .  . .  
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The following was presented by C. W. Christenson, Acting 
Chief,  I n d u s t r i a l  Waste Branch, Los Alamos, New Mexico, 
a t  t h e  Waste Processing Meeting held a t  Knolls Atomic 
Fower Laboratory J u l y  1950. N O T E  

The na ture  of t h e  wastes from t h e  Los Alamos Technical 

Area has been descr ibed before,  but t o  r e f r e sh  your memories 

I will s m 3 r i z e  it b r i e f l y .  The pH i s  i n  t h e  neighborhood 

of 3, t h e  solids vary from a low of 200 pprn on weekends t o  a 

high of 8,000 ppm, f luo r ides  averzge about 100 ppm and t h e  

a c t i v i t y  i s  about 3,000 C/N/L. 
1 

The has t e  has been observed 

quite c lose ly  now f o r  a per iod of near ly  two years  and s ince  

i t  comes from a research  l abora to ry  i t  could be  expected t o  

conta in  everything under t h e  sun and it does. I c a n ' t  t h ink  

of a t h i n g  t h a t  can be  ca r r i ed  by water t h a t  hasn ' t  shown up 

i n  t h e  o u t f a l l :  o i l s ,  pa in t s ,  paper, f r ag ran t  organics,  not- 

so-fragrant  f e c a l  mat ter ,  cof fee  grounds which c log  sampling 

pumps,,di&, soaps, detergents ,  and anything e l s e  you can name. 

The goal  s e t  f o r  our krcated e f f l u e n t s  was 70 C/M/L of plutonium. 

A s  you a l l  know these  to le rance  numbers can go up and down 

considerably from time t o  time bu t  we based all of ou r  work on 

this f i g u r e  and we consider a method of treatment s a t i s f a c t o r y  

only  when it will cons i s t en t ly  produce an  e f f l u e n t  containing 

less than 70 C/M/L. . ' 
--.. The f i r s t  a t tempts  a t  c a r r i e r  p r e c i p i t a t i o n  were modeled- --- 

a f t e r  oi-dinary water p u r i f i c a t i o n  prac t ices .  That i s ,  f loccula-  

t i o n  Kith i r c n  and l ime. I n  this method, a so lu t ion  of i ron  

(usually t h e  ch lor ide  o r  s u l f a t e )  i s  added t o  the water and t h e  
/ -.. 
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.p:? adjusjted t o  about 9 with lime. The r e s u l t a n t  precipi;tgteo-f*- _--- __.---- -- /-- 
-- --- -.-_. 

f e r r i c  hydroxide i s  then sEirred-fo_r-a-bout 15  - 30 minutes and 

i s  allowed t o  set-tle: T h i s  is usual ly ,  though not--always f o l -  

L O W ~ & % ~  f i l t r a t i o n  through a bed of sand. 

.--. -... _-. --."C.. 
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The r e s u l t s  of t h i s  treatment were no t  so good when ordinary 

water p rac t i ce  dosages were used but  on increas ing  the  i r o n  dosage 

t o  about 20 pFm the  plutonium was near ly  a l l  removed. T h i s  method 

of treatment w2s then tried on seve ra l  samples of t h e  waste and i n  

nea r ly  every case t h e  sample, a f t e r  f i l t r a t i o n ,  r:ontained l e s s  than 

ou r  goa l  of '70 C/M/L. 

Since t h i s  method,showed a g rea t  d e a l  of promise t h e  next s t e p  

was t o  make a n  evaluat ion of t h e  various coagulants and a l k a l i e s  

ava i l ab le .  Xlum,  i ron /  sa l ts ,  sodium hydroxide, lime, and ammonia 

were a l l  t r i e d  i n  var ious combinations and d i f f e r e n t  dosages. 

a l l  appeared t o  be equal ly  e f f e c t i v e  i n  plutonium removals. 

They 

As was 

expected t h e r e  was a s h l l e r  amount of sludge formed when sodium o r  

arrmonium hydroxides were used. 

I mentioned t h a t  t h e  waste contains a f a i r l y  l a rge  quant i ty  of 

f l u o r i d e s  and this must be removed because t h e  gmund water i n  our 

a r e a  conta ins  about 2 ppm of  f luo r ide  and any increase would neces- 

s i t a t e  a very  expensive t reatment  process t o  reduce t h e  moun t  of 

d r ink ing  water to le rances .  

removed as t h e  calcium sal t  which i s  soluble t o  t h e  ex ten t  of  about 

L 

It was f e l t  t h a t  t h e  f l u o r i d e  could be 

20 ~ p n  and f o r  t h i s  reason it was decided t o  use ' l ime  as t h e  alkali  

s ince  it m u l d  provide t h e  calcium ion. The coagulant then chosen 

was i r o n  s i n c e  it mrks b e s t  a t  ;higher pH values where the  calcium 

f l u o r i d e  could be expected t o  be t h e  least soluble.  For these  

reasons subsequent work was confined t o  t h e  use of i r o n  and lime 

and t h e  r e s u l t s  i n  t r e a t i n g  the  Tech Area wastes continued t o  be 

q u i t e  s a t i s f a c t o r y .  
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Another source of waste a t  Los Alamos i s  from t h e  DP o r  

production a rea .  This waste i s  q u i t e  o f t en  more concentrated 

than  the  Tech Area wastes and seems t o  have g rea t e r  va r i a t ions .  

The a c t i v i t y  i s  i n  t h e  neighborhood of 100,000 C/M/L, but  t h i s  

h a s  dropped i n  t h e  p a s t  few months t o  about 20,000 C/K/L. 

t-ype of treatment was then t r i e d  on wastes from this a r e a  and 

t h e  r e s u l t s  were most disappoint ing.  It was impossible t o  obtain 

This 

a f l o c  and hence no plutonium removals. 

t r aced  t o  t h e  presence of f a i r l y  l a rge  q u a n t i t i e s  of c i t r i c  ac id  

which were used i n  decontamination operat ions.  Since t h i s  could 

be expected t o  occur, sooner o r  l a t e r ,  i n  t h e  Tech Area waste 

The t roub le  was soon 

I 

. a l s o  i t  was decided t o  inves t iga t e  methods .of treatment of wastes 

containing t h i s  m a t e r i a l  and a considerable amount of work was 

done i n  t r y i n g b  obta in  a f l o c  i n  t h e  presence of c i t r i c  ac id .  

The f i r s t  a t t e x p t s  were d i r ec t ed  toMrds  destroying t h e  s tu f f  

by oxidat ion with ch lor ine ,  permanganates, e t c .  Chlorine did 

no t  work a t  all and t h e  use of permanganate i n  ac id  so lu t ion  showed 

some promise, bu t  it w u l d  be very d i f f i c u l t  of app l i ca t ion  i n  a 

,- p lan t  s c a l e  operat ion.  The next  s t e p  was b io log ica l  des t ruc t ion  

. .  by ac t iva t ed  sludge and this worked out  q u i t e  well. Af te r  24 

hours a e r a t i o n  with a -wel l -es tab l i shed  ac t iva t ed  sludge t h e  c i t r i c  

ac id  w a s  nea r ly  a l l  used up i n  the  metabolism of the  organisms and 

t h e  so lu t ion  could then be t r e a t e d  s a t i s f a c t o r i l y  with i r o n  and 
I 

line. This method presented many problems i n  operation but  it 

'would be poss ib le .  Other coagulants. were t r i e d  and, I guess we 

L .. 

- . .. ;-. 
L.. 

.... . ,. - - 

used up most of t h e  per iodic  t a b l e  i n  an a t t e n p t  t o  f i n d  something 



t h a t  would form a s a t i s f a c t o r y  f l o c .  

molybdenum and many o the r s  f a i l e d  miserably. 

Lead,'bismuth, t i tanium, 

Meanwhile work Was continued on t h e  use of i ron ' and  lime. 

Dosages, pH'and o t h e r  f a c t o r s  were var ied and f i n a l l y  a procedure 

involv ing  t h e  use of excess l T h e  and a pH of I 2  produced very 

good r e s u l t s .  'Sludge volumes were considerably l a r g e r  (up t o  

4% of t h e  volume of was te ' t rea ted)  bu t  the  dry s o l i d s  produced 

r e p r e s e x e d  only about 114 of t h e  t o t a l  s o l i d s  o r i g i n a l l y  i n  

t h e  waste. Ys. Pathews will give more da t a  on this later.  

Since t h e  c i t r a t e s  presented such a nasty problem i t  i a s  

decided' t o  i n v e s t i g a t e  o the r  conplexing agents which might be 

present  i n  t h e  laboratory 'wastes .  

l abo ra to ry ,  as w e l l  as t h e  production a rea ,  a considerable  amount 

I n  t h e  operat ion of t h e  

of t h e  waste canes f r o m  cleaning up and decontamination operations.  

The ma te r i a l s  used f o r  this operat ion are chosen f o r  t h e i r ' a b i l i t y  

t o  cornplex plutonium. 

complexes plutonium does a much b e t t e r  job of cornplexing a l l  of 

t h e  coagulv l t s  w e  have t r i e d .  As a mat ter  of f a c t ,  it got t o  a 

Unfortunately for us  any m a t e r i a l  t h a t  

po in t  where the  men i n  charge would ask us 'what m u l d  give u s  t h e  

most t r o u b l e  and then  they  would go ahead and start u s i n g . i t .  
\ 

For t hese  reasons we  s t a r t e d  an i nves t iga t ion  of t h e  e f f e c t  

of var ious phosphates which could be used s ing ly  and . in  combination 

and with o r  without c i t r i c  ac id .  The e f f e c t  of f l uo r ides  was 

s tudied  as well as var ious  soaps and de te rgents .  These mater ia l s  

almost a l l  prevented the f6rmation of a f l o c  b u t  on t h e  add i t ion  of 



-5- 
t .  

f a i r l y  l z r g e  q u a n t i t i e s  of calcium and on increas ing  t h e  pH' 

t o  about  12 a good f l o c  usua l ly  r e su l t ed  and it would carry 

down t h e  plutonium. 

a t t r a c t i o n  f o r  t h e s e  ma te r i a l s  and t h e  i r o n  can then be converted 

t o  In  some cases, notably with 

Apparently t h e  calcium has a p r e f e r e n t i a l  
I 

t h e  
hydroxide t o  c a r r y  down t h e  Fu. 

pyrophosphate, t h e  calcium forms an inso luble  salt which masks 

t h e  i r o n  t u t  i t  a c t s  as a very  good c a r r i e r .  It appears t h a t  i f  

an inso luble  sa l t  can be formed i n  a so lu t ion , con ta in ing  plutonium, 

i n  most cases ,  t h e  plutonium Will be c a r r i e d  * d t h  it. Subsequent 

work on treatment of t h e  DP wastes and Tech Area wastes have a l l  

followed t h e  above procedure and, t o  da t e ,  it has been e f f e c t i v e  

i n  a l l  cases.  

I 

The only f a i l u r e  has been i n  attempts t o  t r e a t  t h e  

waste from t h e  contaminated laundry. Here t h e  combination of soap, 

sour  de te rgents  and c i t r i c  a c i d  has given us a considerable amount 

of t rouble .  

The type of treatment I have described r e s u l t s  i n  a considerable 

amount of hot sludge which must be disposed of .  Understand, of course, 

that t h e  e x t r a  t reatment  described above does not  always have t o  be 

used and w i l l  be resor ted  t o  only when t h e  need a r i s e s .  By using 

sodium hydroxide as t h e  a l k a l i  and smaller  dosages of i r o n  t h e  sludge 

volume can be reduced considerably and should not amount t o  over 1% 

of t h e  volume of w a s C e  t r ea t ed .  

more a t t e n t i o n ' r e c e n t l y  because we are about t o  come t o  t h e  conclusion, 

The use of caus t i c  has been given 

.-. 

that t h e  above treatment i s  not  a t  a l l  e f f e c t i v e  i n  removing f luor ides .  



Why this i s  so remains a deep dark mystery t o  our  group but  

a p p r e n t l y  this compound can be complexed too and it remains 

i n  so lu t ion  i n  q u a n t i t i e s  much l a r g e r  than  t h e  16  ppm t h e  

handbook claims. 

t h e  l i t e r a t u r e  ind ica ted  bu t  it has been proven t o  be not so. 

For  t h i s  reason t h e  use  of lime is quest ionable  and we w i l l  

probably be ab le  t o  use caus t i c .  

the c a u s t i c  is t h a t  t h e  production a rea  has severa l  barrels of 

a 25% so lu t ion  conta in ing  about I microgram per  l i t e r  of Pu 

and t hey  are E o s t  anxious t o  ge t  r i d  of it. 

b e  an exce l len t  opportuni ty  t o  accommodate them and save us 

sene money. O f  course, we w i l l  have t o  f igu re  out  a uay t o  

get r i d  of t h e  f l u o r i d e s  but  t h e  use of f luo rex  appears t o  be 

The first labora tory  tests confirmed wha t  

An add i t iona l  ad-rLntage of 

. .  
\ ,  

This  appears t o  

q u i t e  e f f e c t i v e  i n  this. Mr. Fathews will descr ibe  this. 

The sludge produced by t h e  operat ion of t h e  p l a n t  has been 

t h e  cause of a grea t  d e a l  of worry on our  p a r t .  

w i l l  conta in  a l l  of t h e  plutonium, a l l  of t h e  suspended so l id s  

i n  t h e  o r i g i n a l  waste, as w e l l  as t h e  f e r r i c  hydroxide floc and 

T h i s  sludge 

t h e  in so lub le  liydroxides and o the r  salts of any o the r  metals  

present  i n  t h e  waste. It 

C/M/L of h and about 0.2 

unable t o  

we d i d n ' t  

time as a 

do much work i n  

have any s ludge 

s u i t a b l e  method 

will probably contain about 400,000 

gram of i r o n  per  l i t e r .  W e  have been 

t h e  labora tory  

i n  quan t i ty  t o  

of d i sposa l  i s  

on this problem because 

work with. U n t i l  such 

devised we will probably 
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I '  

-. 
I 1:: 

do as everyone else--take it out  t o  t h e  b u r i a l  grounds. This,  !.< 

, I  
, i  
! 
i a  of course, g e t s  t h e  monkey off our  back but  t h e  a u t h o r i t i e s  

frown on such a procedure s ince  u l t ima te ly  we will run out  of 
.- 

1 L 
-* 

space. 

The operat ion of t h e  p i l o t  p l an t  has given us  a l i t t l e  
I ,  i '  m a t e r i a l  t o  work on and we have tried out a few things i n  t h e  -I - 

l sbora tory .  

sludge, remove t h e  plutonium with t h e  least poss ib le  fore ign  

What w e  hope t o  be ab le  t o  d o ' i s  t o  d isso lve  t h e  
I 

?-. 
1 .- I 

:'7 

. _. n r a t t e r  and then use t h e  i r o n  again i n  t h e  p l an t  as a coagulant. 

I n  time, of course,  we w i l l  get  a build-up of  o ther  metals i n  Y 

73 

A 

I i 
t h e  sludge and will have t o  dispose of it. ._ 

There a r e  s e v e r a l  ways t h a t  appear t o  be open t o  us ,  none 

of t h e m  very simple. Hydrochloric ac id  will probably be used 

as  t h e  solvent ,  and we Kill attempt t o  ge t  t h e  plutonium out of 

th i s  so lu t ion  with another  c a r r i e r .  The poss ib le  c a r r i e r s  are:  

thorium, bismuth, zirconium, lanthanum and, perhaps, calcium. 

O f  these ,  bismuth phosphate seem t h e  most promising s ince  it i s  

used i n  t h i s  manner a t  Hanford. 

tests- it has n o t  proved very s a t i s f a c t o r y .  

should be accomplished a t  a pH of no l e s s  t h a n  3 and a t  this pH 

I 
Unfortunately i n  labora tory  

The p r e c i p i t a t i o n  

t h e  i r o n  w i l l  genera l ly  come out  of so lu t ion .  

q u a n t i t i e s  of i r o n  tend t o  complex t h e  phosphate and holds it i n  

Then too  t h e  l a rge  

so lu t ion .  Fur ther  s t u d i e s  will be made on this c a r r i e r ,  however. 
I 

One of t h e  a n a l y t i c a l  procedures uses calcium oxala te  as a c a r r i e r  



for plutonium a t  pH values of less than 1 and this was t r i e d  

' o u t  bu t  so far t h e  r e s u l t s  have not  been good. 

i nves t iga t ed  f u r t h e r  -too. 

been given any t e s t s  i n  t h e  laboratory.  

This w i l l  ba 

The o the r  s a l t s  mentioned have not 

Our group has done a considerable  amount of iknrk  on t h e  

adsorp t ion  of plutonium by ac t iva t ed  carbon and it has proved 

q u i t e  successfu l  I n  a number of  cases. 

po in t s  of ?u ranovals appears t o  be a t  pH 2 i n  so lu t ions  con- 

t a i n i n g  plutonium and c i t r i c  ac id .  

One of t h e  optimum 

, 

'i 

This  has been t r i e d  on 
\ 

so lu t ions  of t h e  sludge produced above and preliminary inves t i -  

gztions i n i i c a t e  t h a t  about 75% of t h e  a c t i v i t y  can be concentra- 

t5d i n  t h e  carbon by t h i s  method. If this can be improved upon 

-it w i l l  be  poss ib le  t o  i g n i t e  t h e  carbon 

and then  t h e  plutonium will be l e f t  with 
. .  

mater ia l .  

a f t e r  t r e a t i p g  the  sludge 

very l i t t l e  extraneous 

I. 



H-6  

I. 

1. 

3. 

3. 

4 .  

5 .  

6 .  

7 .  

a. 

9. 

10 

11 

12. 

Pu I 

Sample Collection 9ate d / d l  

G-1 

G-1A 

6-2 

G-3 

G-4 

+S 

G-0 

k J 8 P i t O  MeS8 dry 

P8Juito Yes. #3 

DOO Spring 

pc-11 

pc-10 
_ .  

7/15/63 

7/15/65 

7/15/65 

7/15/65 

7/13/65 

7/18/05 

7/15/65 

7/1S/63 

7/15/65 

7/2/65 

$/28/65 

6/28/65 

(0.4 

U 

19 

t* 

e* 

19 

n 

n 

W 

19 

n 

0 . 9  

u 
rg/l 

( 0 . 5  

11 

r9 

19 

0 . 5  

1 . 4  

<O. 5 

:* 

1 t  

** 

I 1  

0.6  

Cross R (gamma) 
d/n/l 

6 . 0  

10.0 

7 . 0  

<I* 0 

I 7 . 0  

(1.0 

** 

2 . 4  

1.6 

3.2 

3.2 

11.8 
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11. 12. * Best Available Copy 
t3. 

I 

cc: C.RI a . t rwt t  
f i l e  



Best Available Copy 

est Availa le 



d 

a. 
s* 
4. 
6. 
8. 
7. 
8- 
a. 

]LO. 
11 
la* 
u. 
14* 
I&* 
I** 
a? 
18* 
1s. 
m. 0.8 

a. 
.... 
. i  

Best Avaikible Copy 



est Available COPY 

m. e 
24.a 
307.0 
3.8 
3. s 

a . 0  
9.4 

Cl.0 

1.1 

a . o  



: 
-1 . .  . 

\ 



i $pi 

1. 
3. 
3. 
4. 
6. 
80 
7. 
8. 
9. 
100 
11 . 
19. 
13. 
14. 
15. 

17. 
le. 

18 

19. 

ao. 

I 

I ,  .. 

QUAETEB&T RSPQRT 

W U  
W 

a 

0 

0 

a 

a 

k 

3.8 
1.8 
a.u 
30 O 
1.8 

(0.4 
0 

(1 

a 

U 

e o  0 
(0.4 

(0.4 
a. o 

W 

U 

3 
. .  

2 
. .  
! I . .  
. .  .. .. .... .. 
. . 
I ;  I :  ..I 

* . .  - 

1.3 
0.7 
3.1 
1.5 

0 . 8  
0. 'I 

(0.8 

0. 

e.@ , 
U 

W 

0 

a. o 
(0.8 

1.a 

t . 4  

z.4 

0. a 

I 

I 

1cO 
280 
am 
295 
179 
a7 
31 
24 
34 
aa 

960 
a9 
70 
@a 
14 
4 
1s 

8 

19 

17 
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LOS A U M O S  SClENTlFlC LABORATORY 
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OFFICE MEMORANDUM < *  

7 ,  lam W t m  lkbu, DATB : TO : L.i.t-8 B i V & i h  

krt t .  I.r+ur, a 4  FROM : 

;i . .. 

Best Available Copy 



-- . .  . .  
I ,. . -. I .- 
. .  
: j  87544 . .  

. .  Phone : 7-4678 
-- 
P . .  E-6 December 14, 1966 
i. 

SPbJect: PUfiClBXUH AISALYSIB - B I W  MATIEB 3UPgdtS - 
UI'OWX BBIDGB, RIO GRBNDB 

Utu receiving your lotter of Doc- 8, 1966, together - lirting a value of 100 cUHZ of rith yow proposed T a l e  
plutonittr for 1969, I beli-• I h8vo forrrd tho W)UTCO of the 
V 8 l W .  

our lets to you. 

Chriatonson, H-7 
Barnett, E-6 
Schnap, H - 6 G  w 

c- - 



1. 

2.. 

3. 

4. 

3. 

6 .  

7. 

a. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17 

William R. Kennledy, H-6 

B e r t  F. Schnap, 

PIDGRESS REZWRT 

H-6 

K- 6 

5 

.. . .  . .  
I.. July 6 ,  1965 . .  
:; 

.. ._  .. .. ..- 
I -  
:-: 
. .. 

i 
r .  

.I 

I .  RADIOACTIVITY SURVEY OF WATBR SAHPLES 

Sample Collect ion  Date 

P a j a r i t o  Springs 6/7/65 

Hamilton Bend Sprgs. 6 /8 /65  

GS-1 

TA-48 

6/8 /65  

6 /8 /65  

Tll-2A 6/8 /65  

m = 4  6/9/8S 

G-6 6/8/6S 

804-A 

-10 ’ 

IICO-3 

MC013.8 

8/9/65 

8/8/83 

8/7 /86  

6/8/63 

6/8/e5 

6/9/68 

e/s/ea 
6/9/65 

6/8/66 

8/8/6S 

Pu 
d / d l  

(0.4 

- 
9 )  

13.2 

(0.4 

It 

*I 

*@ 

t? 

** 

2.s 

1.8 

<O. 4 

1.6 

1 .4  

(0.4 

f* 

n 

U 
Irg/l 

0.6 

1.2  

<o. 5 

w 

0 . 5  

( 0 . 5  

9? 

t f  

ft 

1.1 

0.7 

0.7 

<o. 5 

1.3 

(0 .8  

0 

W 

Gross 8 (gamma) 
d/m/1 

3.0 

8.0 

1,120.0 

8.0 

<l. 0 
9? 

1 .5  

19.0 

2 6 . 0  

425.0 

600.0 

218.0 

7 0 . 0  

7 5 . 0  

44 .0  

39.3 

43.5 



William 2.- Xennedp . 

A. 

8uple 

1. Acid Canyon 
0 rn a. 
W W 3. 

2 Jbly  6 ,  1965 

6/9/SS <o.s . 16.3 

6/9/6S 

6/9/65 

3.4 14.6 

1.0 1 

6/9/6S 4.0 (0.4 *0 tt 4 .  

6/9/6S 1.0 11.3 W n 5 .  

(1 9. 

10. (0 

H 

W 

6/9/6S 

6/9/6S 

8/9/85 

W W S S  

6/9/65 

(0 .  5 

5 . 0  

2s. 0 

( 0 . 6  

W 

71.0 

451.3 

791 3 

2 8 . 0  

3.2 

a. Acid Canyon 6/91/85 (0.  s (0.4' 

6/21/65 2 .4  63.5 e0 a 

*- n 

b. 

6/3 l/6 5 1.0 360.0 

W 6/21/65 1 4 . 8  270.9 

0/2l/66 0.7 5.3 

C .  

4 

W d .  

10 n e. 



0 

7 .8  

38.6 

40.8 

21.4 

8,800.9 

z,340.s 

-----_I ' fiecoived by ER-RFF I 

est Available Copy 



- . 
. I  

1. 

3. 
4. 
5. 
8 .  

7. 

8.  

a. 

Bert P. Schnap, H-6 

WATER -3 

H-6 

Saxple cOllec*ion D i t .  

Bio Graacie a t  Cochiti 1/23/07 
rt 1BQ Ft. We11 La Msjada llscw 

! 

5 
- r  

-. - .. - 
5. . 
.-a. . .  
: I  

February 21, 136'7 
I ! :  . I  

:.i 
-- . .. 

I .-.. 
I 

4. - 
- :  

i 

W n 

a. W ?I 

W 

Gmes 8 (gamma) 

Ratural background 

d / 4 l  

ac%ivitp 
l t  

@1 

11 

I 
(1 

f f  

5,000 

19 ft Natural background 
a c t i v i t y  

1. 
I 



10 

3. 
4. 

e. 
7. 
a. 
9. 

10. 
f l  
la. 

a. 

d o  

H-6 

(0.4 
Y 

W 

0 

R 

W 

(I 

tf 

W 

W 

n 

H 

(0.8 5.0 
5.0 W 

H a. 0 i 
U 

N 

w 
I 

2.8 
2.5 
3.8 

a.1 
4.3 
4.9 

9.2 
4.8 
20.1 

4.3 

( 1 . 0  
18.4 

5.4 
4.7 
18.9 



1. 

3. 
4. 
5. 
6. 
7. 
8 .  
9. 

10. 
11 

13 . 
14. 
15. 

a. 

la. 

Fu - Wdl 
14 
6 < 0.4 

4 < 0.4 

It 

n 

fS 

U 

r t  

1 

n 
n 
n- 

a 

P 
Iro/l 
<o: 8 
3.0 
1.4 
1.5 
a.8 
9.0 
1.8 
1.5 
8.0 
1.4 
1.8 

1.3 

3.1 

1 b 6  

1 . 7  

~~ 

140 
141 
21 
32 
11 
20 
18 
9 
2 
4 
6 
4 
e 
6 
11 

I / / I /  I 



To: W i l l i M  R. Kennedy 
. .  

1 .  II . .  
. .  . -  From: 

Subject: 

I .  -- Bert F.- Schaap 
: I  : :  .. . ... . 
.- 

Mocthly Srogress.Report - J u l y  21 through August 2 0 ,  1968 . <' 

. .  I 

I 

RADIOCHEYICAL ANALYSIS OF WATER SAMPLES 
I 

1. 

a .  
3. 

4 .  

5 .  

6 .  

7 .  

8 .  

9. 

10. 

11. 

TW-1A 

Tr-2 

Tw- 3 

Tw-4 

Turkey Creek 

aac*3 

blco-4 

W-5 

MCO-6 

KO-7 

Mco-7.5 

12. YCO-8 

13. Gage tl 

14. G8ge a 

C o l l e c t i o n  Date 

7/30/64 

7/30/04 

7/20/84 

7/2Q/64 

0 /3 4 /64 

6/24/64 

6/24/04 

6/24/04 

e/a4/e4 

6/24/64 

6/19/84 

6/19/64 

15. MC Seep (30 f t .  V 8 8 t  Of 
TVI-8) 6/19/64 

Pu 
d/m/l 

1.9 

C. 86 

(0.4 

I? 

1t 

4 . 3  

0 . 8 5  

(0.4 

3.0 

(0.4 

o t  

0 . 7  

(0.4 
*t 

14 

( 1  

-t 

2 

210 

1 5 0  

90 

96 

73 

61 

54 

31 

950 

32 0 

1.7 ( 0 . 5  380 



I . ' . .  

I .  
2 .  
3. 
1. 
5. 
0 .  
7. 
0. 
9. 
10. 
11. 

13. 
l a .  
-14. 
15. 
16. 
17 e 

10. 
19. 
20 

23. 
23. 
34 
25. 
38. 

a i  

i 

. .  

. .  
. 1  mi1.1ia1i R. yennaciy October- 2 7 ,  1964 :..: 
. .  . .  
i..i 

, j  

._ ... .... 
..-. Bert F. Schnap 
7. 
. .  

K:?TTYLY PROGIZESS REPORT - August 31 through September 30, 1964 .... 

R- 6 

RADIOCEEYICAL ANALYSIS OF WATER SAMPLE8 

Sample 

Spring U1 
Spring #2 
Sprfng #3A 

Spring #3B 
Spring 64 
Spring #4A 
Spring #S 
Spring #SA 
Spring 5B 
Spring #6 
Spring M A  
Spring #7 
3pring #0A 
8 ~ r i n g  #B 

Spring U 3 M  

Pu U Gross 8 (gamma) 
Collection Date d / d l  rrg/l d/m/l - 

s/as/e4 
W 

8/26/64 
f? 

W 

It 

ft 

8/37/64 
t? 

W 

W 

t? 

I? 

?? 

H 

W Mouth -of Ancho Ciayon 
Mouth of P8juito C.ayon 

SA6/64 
Mouth of IIriJo2.8 CMpOa " 
MCO- 3 8/16/04 

8/15/84 KO-4 
yco-5 
LlCO-8 
lco-7  
- 7 . 5  
W e 8  

Buckun roll I1 ana/e34 

W 

t? 

W 

n 
F1 

(0.4 
W 

#t 

n 
N 

W 

0 

?t 

1.3 
(0.4 

*t 

It 

I t  

*e 
n 
It 

n 

(0.4 

6.3 
(6.4 

14.0 

** 
W 

H 

1.1 
1.2 

0 .7  

( 0 . 5  

9 .0  
( 0 . 3  

1.3 
0 .  s 

W 

W 

*e 
e t  

e? 

*? 

*?  

*e 

1.8 
(0.5 

1.3 
(0 .  S 

(0 .5  
(0 .8  
1.1 

a g o  

n 
n 
W 

*e 

9.0 
15.0 
10.0 
17.0 
15.0 
9.0 
11.0 
10.0 

7 . 0  
2s. 0 
8.0 
9.0 
14.0 
9.0 

14.0  
14 .0  

1 
1 
1 

61 

19 
21 
as 
23 
1; 

3a 

0.0 
1.0 
8.0 
0.0 
ro. 0 
IO. 0 
10.0 
io. 0 
IO. 0 
IO. 0 



William - R. Kennedy - 
e .  

Bert F. Schnap 

MCNTHLY PROGRESS REPORT 

H- 6 

3 

November 2 3 ,  la64 

\ 

Pu U Groan 8 (gamma) 
Sample Collect i o n  Date - l i e  d / d 1  d / d l  

1. pc-6 10/11/64 3.8 (0.5 15.0 
24 .0  3. Pc-9 10/21/64 (0.4 I f  

3. 
4. 

5. 
6. 
7 .  

a. 
9. 
10. 

~ 11. 
la 
13 
14 
15 

Pueblo 11. 

Pueblo I11 
Hamilton Bend Spring 
Basalt Spr lng 
Los Alruos Spring 
O t o r l  Seep 
La Mesit8 Spring 
"W-lA 
Tw-a 
Tar-2A 
m-4 
LA-1B 
LA-3 

\ 

10/21/04 
10/2 1/64 
10/21/64 
10/22/64 
10/23/64 
1 0/3 1 /64 

10/11/64 
10/19/64 
10/19/64 
10/19/64 
lO/l9/04 
10/13/64 
lO/l3/04 

I* 

n 

** 

0.9 
2.4 

( 0 .  5 
1.6 
1.7 
(0. s 
9.0 
0.7 
0.5 
2.5 
5.0 
1.9 
2.4 

55.0 
46.0 
21.0 
8.0 
15.0 
21.0 

8 . 0  

10.0 
8 . 0  

7 . 0  

3.0 
(1.0 

I( 

1.2 2.0 lO/l3/$4 I* 16. LA-3 
17. LA-4 10/13/64 3.3 5.0 
18. LAOS lO/l3/84 0.9 3.0 
19. LA-6 1 O/l3/64 11.6 3.0 

W 

** 
f* 

I 1 f4sceived by ER-RPF 

. .  

.... 



- - - I  f , , - '&  - 0 
io-? 5 

I N T E R - O F F I C E  M E M O R A N D U M  U / I d W  3 . 
TO: W. R. Zermedy 

FROM: 8. P. Schnap 

SUBJECT: 6, 8 ,  

DATE 
17 Aiiqust 1962 

1 

CMR-Bldg, 
Pu analysia: Drinki,pg water: No Pu 

c.smraGt : - 
8 

DPI ' I ,  
Po analysis of drinking rater: No Pu 
* 8 .  '* e. coolant uater:toci? 300 ... 24 d I U 1  

308 0.. 720  
500 0 . .  6 , 5 0 0  

- 406 0.0 300 
4C1 ... Z5,OOO 
205 0.0 2 ,200 

c 

boS -Gas 
Repeat analysis for P u r  lfaPriltea Send Scrines,co~1,7/31/62: No Pu 

I 8  11 n r  B a s a l t  Sprg. 
sacred " * n e *  

( -are abavc results w i t h  tb6e reported in letter July 30,1962 pf te U.S.r;.S,) 

Water -eye 
Pot result8 of anafpfs of uater smplt8 delivered July 20,1962 
m e  a e p u a t t  remrt . 

I I Received by ER4PP 



. .  

LO8 ALAMOS SCIENTIFIC LABORATORY ,-! 
UNIVERSITY O f  CALIFORNIA 
Un ALAMOB. NEW MEXIC 

OFFICE MEMORANDUM @f0* ! 
T O '  : W i l l i a m  R. Kennedy, Group Leader, H-6 DATB: January 23, 1963 

F R O M  : Bert F. Schnap, H-6 

SUBJECT : MONTHLY REPORT 

SYMBOL : H-6 

GMR 31dg. 
Pu a n a l y s i s  of drinking wata : No Pu 
PU a n a l y s i s  of circ. coolapt water: NO PU 

1. 
2 .  
3. 
4.  
5. 
6. 
7. 
8 .  
9. 

1 10. 
11. 
12. 
13. 

14. 
15. 
16. 
17. 
18. 

DPW - 
Pu a n a l y s i s  of dr ink ing '  water 

_-_, - 

: No Pu 
PU a n a l y s i s  of circ. coolant water, room 300: 40 d/m/l 

308: 11,200 d/m/l 

406 : 40 d/m/l 
205:  850 d/m/i 

500:  8 ,500  d/n/, 

Water Survey 

Pu Sample Collection Date - 
MCO 3 
MCO 4 
MCO 5 
MCO 6 
MCO 6.5A 
MCO 6.5B 
kIC0 7 
MCO 7.5 
hlC0 8 
TW 8A 
&IC0 8.2 
hlC Upper Weir 
R i o  Grande a t  C o c h i t i  

R i o  Grande at  Embudo 
Rio Grande at Chamita 
G u a j e  1 
Guaje 1A 
Guaje 2 

12/4/62 (1 
11 

(1 

f ?  

f1  

f 1  

f1 

11 

f? 

11 

f f  

I1 

O c t . ,  Nov., 
1962 

11/1/62 
Nov. 1962 
12/19/62 

I t  

I? 

f ?  

I f  

, t f  

' 11 

Bets (gamma) 

(10 d/rn/l 
1 1  

t i  

1 1  

1 1  

11  

11 

I 1  

I f  

I 1  

I 1  

I t  

tr 
. .  

-.. 



. . .  
. .  

TO: William R. Kennedy . 

0 
LOS ALAMOS SCIENTIFIC LABORATORY 

.J 

.7 

-1 

UNIVERSITY OF CALIFORNIA 
Lo. ALAMOO, NEW MEXICO A: . . 

-.. 
. .  
. .  . .  
. .  

DATE: January 23, 1963 
. : .  

a 
i j  -- 

c c. 

19. Guaje 3 
20. Guaje 4 
21. Guaje 5 
22. PC 10 
23. PC 11 

BFS :mt j 

Collection Date Pu U - Beta (gamma) 

(1 d/m/l <0.5 pg/l <lo d/m/l 
?1 *1 11 

12/19/62 
11 

11 11 I1  11 

12/21/62 
11 

19 

11 

11 

( 1  

11 

11 

Bert F, Schnap 



L o 9  ALAMOS SCIENllFIC LABORATORY 
Iz 

A d  
UNIVERSITY OF CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 

i 

OFFICE MEMORANDUM 
21 Much 1963 

W. 5. . DATE: 

SYMBOL : 

14 
' . J  

a - . .  
..' 
ir 

Radio-chemical mafyaia of vster bampleb. 

Received by ER-RPF 

I A N  0 6 1993 
. Y- 



. -  

' '  

TO 

FROM 

OFFICE 

: U, R.'Itemedy ~ 

: D. P. schiup 

SUBJECT : Me R. 

SYMBOL : 

0 - 
LOS ALAMOS SCIENTIFIC LABORATORY '! 

UNIVERSITY OF CALIFORNIA 
LO8 A U M O S .  NEW MEXICO ... 



. .  

T o  

FROM : 

SUBJECT: 

SYMBOL : 

OFFICE 

- LOS AIAMOS SCIENTIFIC LABORATORY 

UNIVPRSITY OC CALIFORNIA 
LOO A U M O I .  NCW MEXICO 

MEMORANDUM 
DATE* 21 Jw 1963 

I 

a 
a 

W 

a 
a 
W 

U 

m 
W 

W 0 

W W 

(1 w 
m 
W 

1. 

3 . m  
loso t h u  10 

a 
. w  

8.  * 
3,s 
hu t h n  0.S 

W a 

lo0 a 



Lo6 A U M O S  SCIENTIFIC LABORATORY 0 
UNIVERSITY OF CALIFORNIA .- 
Log A U M O S .  NEW MEXICO 

OFFICE MEMORANDUM gb ; 
DATE: a Julr 1963 <- - 

!] 

4 

-4 
To W 0 : L  I.rrarbl 

,.I 

-3 
FROM 8. I, 

SU8JECT: 11, R, 
-.1 *> 

L 

... . 

\ 

CORM a m  IWY s-ma 



Los A U M O S  SCIENTIFIC LABORATORY 

4 
747 ‘L -&.. 

UNIVERSITY O F  C A L I F O R N I A  
LO9 AIAMOS. NEW MEXICO -- 

’ 5-7 OFFICE MEMORANDUM 

TO : william B. Kennedy, 8-6 DATE: August 22, 1963 

FROM . Bert P. Schnap, E-8 

SUBJECT: -Y 

SYMBOL: E-8 

2, 

3. 
4, 
8.  
6, 
7,  

9, 

a. 

a, 
.I 10. 

11 

C o l l o e t  ion Dato 

7/16/63 
7/16/83 
7/16/63 
7/18/63 
7/16/03 
7/18/83 
7/8/83 
7/9/63 
7/9/83 
7/10/03 
7/9/83 
7/9/83 
7/8/63 
7/9/83 
7/8/83 
7/10/63 

7/10/83 
7/16/03 
7/18/83 

7/a/tm 

I# 

n 
U 

I1 

81 

W 

ia 

(0.8 
n 

i .a 
(0.5 

0.6 
(0.5 

W 

I 

u 
U 

0.8 

(0 .  s 
1 .a 

n 
?l 

#l 

n 
?. 

#l 

4.5 

Gross Beta, 
G l m a 8  (d/m/l) 

‘1 .  Pp aaalymia of drinking and circulating coolant rotor. 

8 .  88tW: NO 
be- Room 900 : 80 d / d l  
a. l o o r 3 0 8  : 3,uoo 
d o  Room500 : 11,600 
0. m o m 4 0 6  : 3,300 
9 .  loor308 : 3,000 

2 0  
48 
32 

(1 0 
I t  

96 
56 
13 
20 

100 

FEB’ 0 4 5593 
I I 



.. I 

LOS ALAMOS SCIENTIFIC LABORATORY ' 

UNlVERSl lY  OF CALIFORNIA 
LO9 A L A M 0 9 .  NEW MEXICO 

TO: ~ 1 1 1 i u  8 .  Kennedy 2- DATE: August 23, 1963 

2. Americium malys im 

water iron difforeat l o u r t l o l u  at  TA-21, B l d g .  33, woro 
anslyred for poa8ibla c o n t u i n a t i o n  with 8 m o ~ l C i ~ &  No 
americium fourrd, 

I 

Vator amplea, drinking am woll u clrculatlng coolant 

Robort 8ho.o r.que8t.d an 08tlmato of tha  m u n t  of Pu 
la  C W  Bldg. wid waeto diaposrl. &a copy of lettor, d8t.d 
Augumt 7 ,  1883. 



' I  

. 

0 

et  

8# 

09 

O t  

0 

.'? 

.. 



1. 

3. 
4. 
5.  
8 .  
7 .  
8.  
9. 

10. 
11. 

a. 

Water eurvay . 
A. 

Sample 

MCO-3 
E-. 
HCO-3 
yco-8 
E O - 6  . SB 
MCO-7 
neo-3 
EO-4 
Upwr Yair 
E O - U  
E O - 6  

B O  

1. LA-1B 
3. LA-) 
3, LA-3 
4,  LA-4 
5 ,  LA-8 
6. LA-8 

I 

$ Pu 
d / d l  - Collaction Date 

0.8 
0.7 

(0.1 
4.0 
2.1 

Coo4 
(0.4 
(0.4 
<0.4 

0.4 
5.3 

(0.1 
(0.4 
(0.4 
<0.4 
(0.4 
<O. 4 - -  

8/18/63 C0.4 
0 . 4  W 

7 .  B u a l t  8pr111g 
8. LA 8prlng 

C0.5 
t t  

W 

H 

n ,  
@t 

I t  

W 

W 

W 

W 

<0,3 
1.9 
0.6 

<O.b 
(0 .5  
18.8 

6.8 
a.5 

4 
3 
6 
6 
8 
7 

15 
7 

390 
d l  
20 
re 
I1 

18 
30  
10 

210 

213 

i a  

I t  mhould bo notad th8t  t h a  lor08t  Pu count reportad is 0.4 
d / d l .  ?& loraat count raportod for 6 ( e m )  radiat ion will 
bo 1 d/m/l. 1l)rarad couotlng Ia8truwnt8 make t h l s  po8siblo. 

F E B  0 4 1993 



W i 1 1 L a m  R. genn-edy, Group Leader, H - 6  

1. 
9. 
3. 
4. 
6. 
8 .  
7 .  

9. 
10. 
11. 
12 
13. 
14 
18. 
16 
17. 
18. 
18. 

21. 

a. 

ao. 
ti . 
a3 . 

Bert ?. Schnap 

MONTELYREPORT . 
8-6 

1. Water 8urv.p. B8diocheric81 m r l p a i s .  

November 20, 13€3 

Gros8 8 (g-8) 
d/m/1 

1,500 
66 
35 
34 
so 
as 
30 
37 
38 

37 
10 

a10 
10 
3 

330 
390 
34 
20 
20 
19 
20 

6 

a35 

FEB 0 4 1593 



2 November 2 0 ,  1983 

3. 8over.l buttom m o r 8  pr8p.r.d for oxp8rhental u80 in 
tho lumia8.cenco do8i.l.ter8. 



1 
LOS A L A k 3 S  SCIENTIFIC LABORATORY 0 

UNIVERSITY OF CALIFORNIA @ -  LOB ALAMOS. N W  MEXICO 

OFFICE MEMORANDUM 
To DATE! It4 JMw 1964 

!a& 

K dims 
n 

k 
d # v f  R, 

I I Received by ER-APF 

I 

CORY xsn 1sou S-8S 



A 

TO . 

F R O M  : 

SUBJECT : 

OFFICE 

n. ‘i. - 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY I 

UNIVERSITY Of CALIFORNIA 
Lo5 ALAMOS. NEW MEXICO 

U 
MEMORANDUM ‘r. 



. .  . .  . .  
LOS A U M O S  SCIENTIFIC LABORATORY ij 

UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. NEW MEXICO /-..# .; 

's 7. q+Q : OFFICE. MEMORANDUM 

TO : W. Ro. X:.aaCdt - DATE: 2 1  April 1964 
. .  . .  . .  . .  
. .  
i j  . .  

FROM 6. P o  schnm 

SUBJECT: 

SYMBOL : 

r) 

Q.7 
0.8 
2.1 

3.6 

6.6 

a .8 

GtO8S kt8(dh/l) 
5 
2 
2 
3 
3 
4 
10 

420 
410 
340 

170 
75 
24 
x4 

a20 

19 

0 

24 

1 I ~ Y  0 6 I993 ! 



. ,  
.. LO8 ALAMOS SCIENTIFIC LABORATORY 

UNIVLRBITY OF CALIFORNIA 
108 ALAMOS. NEW Mexico, ,n 

OFFICE MEMORANDUM 

TO : Wi11ia.m R. Kednedy DATE: June 22, 1964 

10. 

. 11. 

la.  

14 
15. 
16 

Pu 
d / d l  

1.0 
0.4 

- 

(0.4 
V t  

n 

99 

@t 

n 

n 

t? 

0 

r t  

4.0 

(0.4 
0 

2.5 

U 

0.9 
(0 .5  

w 

*s 

** 
** 

0.7 

0.8 
1.7 

3.5 

a.4 

1.4 
4 . 1  

0.5  
(0 .5 

** 

Groae B (gamma) 
d / d I  

as0 
$a 
120 
110 
90 
38 
23 
11 
10 

. 12 

ia  

a2 
3,500 

480 
600 
380 



. I  7 LO8 AUMOS SCIENTIFIC LABORATORY a 
UNIVERSITY OF CALIFORNIA 
LOS AUMOS.  MEW 

OFFICE MEMORANDUM 
. Y. R. nsmadv - DATE : 22 July  1964 TO 

SUBJECT: a8 

8.t. dlcln 
15 
10 
9 .  
S 
3 
4 
6 
9 
9 

,759 
320 
210 
170 
1 S6 
160 
185 
3s 
43 

3Qo 
13 
IS 

a 



Bert P. Schnap 

HONTELY REPORT 

E-6 

1. R i o  Or8nde (Otori) 

3. R i o  Gr8ad8 (Cocbiti)  
3. Blo Or8ndo (Brbudo) 
4. R i O  C b m  (Chuit.) 
8 a  

' 6. 
7. 
0. 
9. 

10. 
11. 
l a .  
13. 
14 
1s. 
18. 
17. 
18. 
19. 
ao. 

Colloction Ihto 

July, AU0.n 
S ~ p t .  1984 

*t *t 

*t 19 

1T W 

11 /S/64 
w 

W 

W 

W 

1 1/10/64 
ll/S/04 

W 

11 /6/64 
11/8/64 
i w i o i ~  

W 

*t 

*t 

Fu 
d / d l  

(0.4 

- 

f t  

W 

W 

30.7 
11.4 
2a4 
1.7 

11.7 
80.0 
(0.4 

W 

w 

W 

W 

f9 

*t 

tt 

w 

a.4 

U 
rrg/l 

(0 .5 

I t  

f* 

W 

W 

lt 

H 

W 

W 

tt 

W 

W 

1 s a  
(0 .  s 
2.6 

(0.5 
1 .2  

(0. s 

0.8 

W 

Gross (gamma) 
d/m/l 

1 4 . 8  

2 0 . 0  

3 . 6  

16.8 

8,280.0  

11001.6 
673.4  
804.6 

1 I 891.3 
1,790.4 

66 .6  
as.  0 
36.6 
2 8 . 3  

8 .7  
11.3 

5 .2  
(0.1 
19.9 
<o. 1 

I 
A I  
Recuived by ER-APP 

FEB 0 4 ;393 I 



., I 
~ .I 

De;-: 7 .  Lciina? 

MONTHLY REWRT 

H- 6 

0. 
9. 

10. 
11. 
12. 
13. 
14 
15. 

Collect ion D8te 

12/15/64 
13/15/64 
iwi 5/64 
i w i w ~  
i a / w e 4  
ia/i5/64 
12/15/64 

Wll'l'lam R. Kennedy 

pu 
d/m/1 

3 .8  
(0 .  4 

- 

e t  

e t  

ev 

09 

W 

W 

e t  

w 

w 

n 

?f 

n 

n 

Y8rch 1, 1965 

U 
ro/r 
(0.5 

W 

W 

?e 

W 

ft 

1.8 
(0 .  s 

(0.5 

1 . 9  
(0.5 
7 . 3  
1.2 

a.7 

n 

G r O a 8  6 (g8ma) 
d / d l  

424. a 
536.4 
146.8 
121.6 
35.9 
ao. e 

am. o 
24.2 

3.8 
3. s 
3 .4  

(1.0 
2 . 4  
a.0 

( 1 . 0  

I 

______  -.-- 
' - I Raccived by 



f 

. .  

n. lt. teaw* 

8 ,  P. Schaw 

M. R. 

Sample Collection 3ate 

1. 

a.  

3. 

1. 

-5 .  
6 .  

7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
1s. 
10. 
17. 
18. 

19. 
ao. 
21. 
33. 

Rio Grande a t  Ctowi 

Rio Chamr at  Oamtta 

R i o  Grande a t  Smbudo 

Rlo G r a d e  a t  C o c h l t i  

Sand18 #l (Supply %ll) 
Gaging Station bl 
(5utf.ce Flow) 
Eo-3 
MCS-3.8 (Surface Flow) 
Eo-4 
Mc*5 
EO-6 
Irlco-7 
KO-7.5 
MCO-8 
B8S81t Spring8 
Hamilton Bend Spring 
Pc-10 
DP Canyon now TW-3 
(Surface Flow) 
n- ZA 

, 

Tw-3 
Tw-4 
LA- 1B 

ict., Yov. ,  
Gec. ,  1964 

ec t . ,  W O V . ,  

a t . ,  Nov. ,  
mc., 1964 

O c t . ,  NOV.1 
- c * ,  1964 

DeC., 1964 . 

2/12/65 
3/10/65 

3/10/6S 
3/11/65 
3/11/65 

3/11/65 
3/11/63 
3/11/65 
3/11/65 
3/11/65 
3/11/83 
3/11/65 
3/11/65 
3/11/05 

3/11/08 
3/11/03 
3/12/05 
3/1.8/6!5 

Fu 
d / d l  

(0.4 
- 

N 

I *  

t* 

t #  

0 . 7  

3.7 
6.3 
4 . 3  

2.3 
2 . 7  

(0.4 
w 

e *  

I O  

l* 

*t 

3.1 

(0.4 
11 

** 

8 )  

2.3 - 

2 . 1  11.3 

2 . 2  23.5 

1.9 1 0 . 2  

( 0 . 5  5 . 1  
l* 5 , 1 3 n  @ 

t* , 3 2 8 . 4  

268.5 
'! 572.4 

133.6 
116.5 

37.5 
51.2 
37.3 

P* 

t *  

* *  

' 9  

0 1  

' *  

2 4 . 6  

169.6 

**  

** 

4 . 8  

(1 ? 

5 . 2  

t . 2  2 . 4  

W 

W 

*I 

I 



. .  
. , .- 

Sample 

1. F i o  Grande at C t o r i  

3. Rio Grande, a t  Embudo 

3. Rio Grande at Chanlta 

4. Rio Grande a t  Cochiti 

3. yco-3 

6 .  Surface F low,  YCS-3.8 

7 .  Surface Flow, yCS-3.9 

8.  yIcoI4 

9. XO-5  

10. KO-6 

11. MCO-7 

12 .  xco-7.5 

13. MCO-8 

Collect ion Date 

Jan., Feb., 
M m * ,  1965 

I* 1* 

t *  I *  

** I* 

9/7/65 

5/7/65 

5/7/65 

5/7/65 

5/7/65 

5/7/65 

5/7/63 

3/7/63 

5/7/65 

14. Surfaco Flow, Mortandad 5 /7 /05  
Canyon (Discharge New Sigma) 

Canyon (Diachargo -48) 
15. Surface Plow, Effluont 5/7/66 

16. Surface Flow, Gaging 8ta. 5/7/65 

Pu 
d/m/l - 
<O. 4 

** 

1f 

e* 

0 .6  

1 . 4  

<O. 4 

n 

em 

0 . 8  

m 

<O. 4 

M 

W 

W 

1.3 

U 

<o. 5 

.I 

1.5 

1 .4  

2.6 

( 0 . 5  

t o  

** 

** 

** 

** 

4 . 5  

i d .  0 

9.6 

8.7 

*:21.6 

360.0 

7 5 4 . 4  

333. o 

100.4 

8 7 . 6  

48.2 

60.0 

34 .-6 

22.5 

9.2 

1,603.2 



W8t.r 88mplem collectmi in  pmriodlc murv07m u o  delivorad 
to our 18boratory where 1,000 11 rfiquot8 a?a 8Ml78od for 
Plutoniun, Ur8nIumB and for aroma k t a  ( O w )  n l t t o r m .  

I [ FES 0 4 1993 



-2- 

' I  

. .  . .. 

PP U Groas 6 (gamma) 
S u p l o  Colloct ion Dato - I r g / l  d / d l  d / d l  

1. U-lB 7/23 /65  (0.4 0 . 8  3 . 2  

1 .3  4 . 0  

1 .8  3 . 2  

7/22/65 n 

7/22/65 ** 
a. moa 
3. -3 

4. LA-4 7 /22 / 6  5 ( 0 . 5  8 . 1  

11.4 4 .3  

W 

7/22 /65  W 3. LA06 
I 

ltadiocherlc8l anrlysia of C18rksvilh E a s e  W8ter 8nd Streambed 

N o  Pu or 0 -88 found l a  S s u p l e s  aubmltted for 8n8lyalm. 

fJ8mples. 



Willtar R. Kemady 

Bert F. Schnrp 

Y 0 " R L P  *mRT 

8-6 

pu U 
Sample Collmction Date d/#l p d l  

3. 

4. 

5. 

a. 

3.0 

W W ' 65  4.0 

1 . 5  I1 U 

0.7 0.7 3.0 

(0.4 (0 .5 7 .  

a. 
9. 

l o *  
11 
12 
13. 
14. 
18- 
16 
17 

W 

0.8 
(0.4 

11 

n 

w 

A 

H 

w 

1. e 
0 . 5  
0.7 

(0 .5  
T t  

6.1 ' 

<e. s 
W 

U fe 

8.0 0. 0 1.4 



. .  

Sample 

+ I  

Pu t Gross 3 (g-) 
Collection Date Vdl 

18. EO-4 
19. E o - 5  
20.  Eo16 
21. -7 
33. yc0.17.5 
33. -8 

9/1/65 (0.4 ( 0 . 5  ( 1 . 0  
9/1/68 ?t ( 9  It 

9/1/68 
9/1/88 
9/1/65 
9/1/0S 

I f .  g h e n  nt.r -1- submittad' by p u  for m aaal7si.s 

Theao s.ip1.r h d  been taken fror dif formt points of 

did niot contain any traco of Pu. 

tha drinkisg ntar m7st.r of DP Sit. and inn sworal  chock- 
pofnta of t h e  cireulatiag coaling rator -tam after a c i t y  
water u t i l i t y  rop- w8a porforwd ritlkmt the knowlodge of 
DP nintanmco pausmot. -0 -tu -1u warm colXacted - 
aft- pp.rsors had km ratorad - befor0 and 8ft.r flu8hing 
of the -tu Uh8. 



w. 3. :clhn*, 3-6 . 

E-6 

a . 4  * 

' p c a i v a d  by ER-?PF \ 
I 
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W 
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W 
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W 

W 
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U 

0 

W 
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0 

i 
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L 
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L 
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(0.5 
I 
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W 

a 
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W 

W 
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W 
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W 

W 

n 
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(1 

a 

m 

R 
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W 

(I 
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a 
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a 
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(I 
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(I 
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ti 

V l 2 l f r  Q' Eturnwiy -- 

< 0.5 
n 

< 6.b 

W (t 

W 

n 

W 

0 

1 
9 m , 

n W 
I 

ll n 

0 l8  

n 

n 

I t  

U 

(I l* 
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I .. 

Iv. 

I 

V. 

*?lI 

d/m/p; of 2011 

< 0.4 
n 



W i l l h t m  EL. Kenndy, Group Leader, E-6 
I 

Bmrt F. Schnap, 8-6 

4. 
S. 
6 -  
7 .  
$ 0  

9. 
10. 
11. 

a U 

(0.4 

n 

0 . 
1.4 
a * @  

(0.4 
W 

)t 

W 

W 

8.  

(0.4 
n 

W 

*# 

CI 

1.0 
0. v 

l o ,  1966 

1.3 

(0 .8 
1.6 

(0 .  u 
1.0 

(0: 5 
W 

W 

I 
W 

W 

W 

0.g 
19 

* ?  

#* 

n 

a 

W 

8 . 0  

10.0 
6 . 0  

130.4 
168.8 

71.0 

56 .0  
4 . 0  

40.a 
is. a 

1,994.6 

2a. 0 

71.1 
ss. 0 

18.0 
102.0 

0 . 0  
It. 1 

c J 



(0.4 5 . 1  3. (3 

3.4 38.3 n 

2.8 9.4 rn 

a.a 8.7 18 



. '. - . \  
1 .. r q  , ?- 

__ 
4 

Wflliar R. Kennedy, Graup Lsrdm, 8-6 . '. QW"b"r 22, 1966 
. .  

. .  

I FES 0 4 1393 I 
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& 
(0.4 3/18/67 l e  

2- 

3. 

4. 

W 1l.b 3 . 0  

3.2 7 .  a 
6 .0  

10. a 

1 

0.8 a 

a.a be 
2 . 9  a 0.9 0. 

7 .  
‘, 

0. a 5.8 

22.6 (0 .5  

0 

8 1  
8 .  

9. (0.5 7.1 U 

a 

W 

1.3 4.8 

1.4 4.9 

d*7 8 . 0  n 

0.9 6 .  b n 

z1.0 8.1 
<O*b 9.8 

U 

a 
1 4 e  
1s. 

I 1 Rscaived by ER-RPF 
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FEB 0 4 1993 I &?f 3-6 
1 1 

I '  

268.8 

8.  1.1 
(Om 4 

H 

0.9 
0.8 

0.9 
9. 
10. 
11 

0.0 7.. n >la, 000.08 

0.7 
(6.4 

W 

0.0 
(0.  s 

a 
13. 
14. 
1s. 

5/8/07 H 15.9 
16. 

9.1 a W 

17. a U 11.3 
18'. 

W 10.3 
17.8 
lame 
26.8 

19- 
ao. 
a i  . 



1. 

a, 
3. 
4. 
5. 
60 
7. 
U* 
9. 

f 0. 
11 
to. 
13. 
14 
15. 
18. 
17. 
18. 
19. 
29. 

Bert F. Scbnrp, 8-6 

HlX9THLY- 

E-6 

oI4 
Q-S 

w 8# 

a a 

< O o  4 

&ne 13, 1967 1 

'1 

. .  

1.1 
3.3 
8.3 

@.a 

t.0 

W 

3. 8 
0.9 
8.0 

14.0 
<O. 8 

* 
W 

a 

e. o 
1.0 
1.3 
1*4  
e. 

10.2 
9.3 

ao.a 
14. 0 

17.2 
3.5 
3.5 
7.4 
8. a 
7 . 5  

3.7 
7.8 
7 . 6  
7.7 
7 . )  
a.B 

a.3 
3.1 

14.0 



1. 
11. 
3. 
4. 
8 .  
0. 
7. 
80 
0. 
10. 
11 e 

la. 
13. 
14. 
18. 
16 e 

17 e 

18. 

19. 

ao. 

Q i l l I U  Re Kennedy, Group Leader, H-6 

Bert Fa Schnap, 8-6 

ldQpJTBLY REPORT 

H-6  

S'l. Colleation D8to 
8oringfl 6/26/67 

w m  6/36/ 67 
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U 
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a 

U 

H 
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G r o s s  8 ( e ~ )  
d / d l  

l e  0 6 . 0  
8 .0  

0.0 4.1 
0. a 5 . 8  

W 

2.1 7.1 
t .6  3. a 
l e  0 3.8 

2 . 0  W 

0.7 9 .1  
1.0 15.6 
0.7 2.8 

1.9 n 

1.8 
(0.5 3.3 
0.0 3. a 
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I 

(0.8 25.6 

1.0 6 . 0  

1.0 aa.3 
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1.8 ?. 
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Recefved by ER-RPF 1 
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lAl/64 
1/22/64 
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a 
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11/27/63 

13 04 
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< 0.4 
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40.4 
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a 
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360 
400 
340 
140 
140 
48 
20 
14 

830 
350 
90 
130 
30 
17 

30 
8 
6 
5 

ia  

< I  
m 

3 
16 
4 
3 

<l 
160 

- 14 
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< 00s 10~200 



,. 

L I ~ P U T ~ - ~ ~  
(Average of weekly corpsitem) 

Radioactive 
Groee a Pu Gross 8 S tron t lur 

Year (C/n/l) (c/mll) (c/m/1) (c/n/l) 

1955 1907 655 \ -  

1950 1920 763 - - 
1957 1282 53 9 25,682 563 

1958 861 412 16,624 1898 

1959 1244 715 3,088 234 

1960 2313 1053 22,636 887 

NOTI%: 

1, Aver-. daily flow has been 6,000 - 8,000 gallon8 
por working day mince the Laundry was establiahed in it. 
preaent location In October, 1945. 

3. Wtlm rrdiochelricrl analyses were utarted in 
1968 rh.0 t b  hUrPdry 8saigned 88 a unit  O f  H-7 .  
Iatamlttont a ~ I y 8 e m  prior to that tlme indicrte  etsaen- 
tiall9 tha m.1, rut0 compomltion. 

3. laundry work ~ 8 8  done, in makaahift quirtere, 
f r a  the inc~gtlon of tho hnhat tan  Project to the construc- 
tion of exiati-hundry iacllitiem, 

Reviewed/Lab Counsd 
Publicly Releasable 
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L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO9 ALAMOS. NEW MEXICO 

~~ &d .Ij . -.. . 
/' i i2-7') , 
\,.--, f 111.. ." 

- .  
TO: W. D. Purtymun ' -8- DATE: August 28, 1968 

ENVIR0"TAL TRITIUM ANALYSIS DATA - Cont. 

250. 
251 0 

252 . 
2530 
254. 
255. 
2560 
2570 

258. 
, 259. 

260. 
261 . 
262 
263. 
264. 
265. 
266 
267. 
268. 
269. 
270. 
271 
272 0 

2734 
2744 
275. 
276 0 

277. 

282. 

Sample 

LAO-1 
LAO-2 
LAO-3 
DPO-1 
DPS-2 3 

DPD-3 
DP Canyon near TW-3 
DP Canyon at Weir 
(flood flow) 
GS-1 
MCO-3 

MCO-4 
MCO-5 
MCO-6 
MCO-7 

MCO-8 I 

Flood Flow, DP Canyon 
11 I 

DP Canyon 
Flood Flow, DP Canyon 

F. 
r 
j 

MCS-3 8 

MCO-7.5 

11 11 lf 

11 11 fl n 
11 11 11 11 

11 11 11 tl 

1f 11 11 11 

11 

11 

lt 11 W lf 

11 11 tl 11 

B a s e  Flow l1 

Flood Flow l1 

Santa C l a r a  Canyon 

Santa C l a r a  Canyon 

Santa Clara Canyon 

Rio Grande a t  Otowi 

S t a t i o n  26 

S t a t i o n  8 

S ta t ion  16 

lf Cochi t i  
'l Embudo 284. 

285. Rio Chama a t  C h a m i t a  

11 11 

11 11 
2830 

Collect ion Date 

7/5/67 
11 

11 

11 

11 

11 

11 

7/4/67 
7/5/67 

11 

11 

11 

11 

11 

11 

11 

11 

7/13/67 
7/18/67 
7/2 0/67 
8/1/67 
8/3/67 
8/6/67 
7/5/67 
7/11/67 
8/7/67 
8/9/67 
8/11/67 
8/22/67 

6/30/67 

11 

d/m/l 

181 . 1 
1415.2 

963.2 
4938 0 
4183.7 
3369.0 
1453.0 

81803 
78.7 
87.6 
90.2 

101.8 
234.6 
235.6 
406.8 

2268.2 
814 . 6 

1034.1 
387.4 
942.2 
433.6 
593 1 
8104 0 
815.7 
529.7 
947.0 
240.9 
295.5 
534.9 

35.7 

% of R.P.G. 

22.6 

2.7 
21.2 
14.4 
74.1 
62.8 
50.5 
21.8 

12.2 
1.1 
1.3 
1.3 
1.5 
3.5 
3.5 
6.1 

12.2 
34.0 
15.5 
5.8 

14.2 
6.5 
8.9 

12.2 
12.2 
8.0 
1.4 
306 
4.4 
8.0 

00 5 

0.3 

23.1 0.3 
Apri l ,  May, 
June 1967 27.8 0.4 

11 2703  0.4 

36.7 0.5 

11 

11 

11 11 

11 lf 
38.3 0.6 
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L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 

TO: W. D. Purtymun . -4. DATE: August  28, 1968 
: .  

. .  

286. 
287. 
288. 
289. 
2900 
291. 
292. 

294. 
293. 

295. 
296. 
297. 
298. 
299. 
300. 
301 
302 

303. 
304. 
305. 
306 

307. 
308. 
309. 
310. 
311 
312 
313. 
314. 
315. 
316 
317 

318 
319. 

320. 
321 
322 
323. 

Sample Collect  ion Date 

MCO- 3 
MCO-4 
MCW5 
MCO-6 
MCO-7.5 
MCO-8 
D P O - 1  
D P O - 3  
LAO-1 
LAO-2 
LAO-3 
LAO-4 
DPOIl 
DPS-2 
D P O - 3  
DPS-4 
Surface flow, LA Canyon 

LAO-1 
LAO-2 
LAO-3 
Surface flow, LA Canyon 

Gauging S ta t ion  #1 9/14/67 
Surface flow MCS-3.3 I 1  

MCO-3 
E O - 4  
MCO- 5 
MCO-6 
MCO- 7 

MCO-8 
Flood flow, Mort andad 

Flood flow, Middle 

8/4/67 
11 

r i  

11 

(1 

11 

8/2/67 
I1 

11 

11 

11 

11 

9/13/67 
11 

11 

11 

11 

11 

11 

lt 

at  Omega S i t e  

11 near LAO-3 
LAO-4 9/i3/67 

11 

11 

11 

11 

11 

11 

11 
MCO-7 5 

7/11/67 
1f lt 7/17/67 

at  GS #1 

Mort andad 7/12/67 
11 11 7/17/67 

Lower Mort andad Flood 7/11/67 
11 7/17/67 

Surface Flow - GS-1 10/26/67 

11 

W 

11 11 

d / d l  

78.7 
79.3 

201.0 
224.7 
670.3 

2014.7 
'1695.5 

857.7 
118.1 
965.9 
805.8 
415.2 
399.0 
708.7 
383.7 
542 8 

57.7 
87.7 

519.7 
614.2 

502 . 9 
465.6 
219.9 

1169.6 
604.7 

1356 4 
200.0 
181 1 
644.1 
598.4 

1656.2 

4% of R.P.G. 

1.2 
1.2 
3.0 
3.4 

10.1 
30.3 
25.5 
12.9 
1.8 

14.5 
12.1 
6.2 
6.0 

10.6 
5.8 
8.2 

0.9 
1.3 . 

7.8 
9.2 

7.6 
7.0 
3.3 

17.6 
9.1 

20.4 
3.0 
2.7 
9.7 
9.0 

24.9 

45.1 0.7 
44.1 0.7 

43.0 0.6 
43.6 0.7 
52.5 0.8 
43.0 0.6 
76.3 1.1 



. .  
L ALAMOS SCIENTIFIC LABORATOPY 

UNIVERSITY OF CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 

TO: W. D. Purtymun ,I!? DATE: August 28, 1968 

324 . 
325. 
326 
327 
328. 
329. 
330, 
331 . 
332 
333. 
334. 
335. 
336 

337. 
338 
339. 
340. 

341 
342 
343. 
344 . 
345. 
346 0 

347 0 

348 
349. 
350. 
351 
352 . 
353. 
354. 
355. 
356 
357. 
358. 
359. 
360. 

361 

Sample Collect ion Date 

MCO-3 

MCO-4 
MCO- 5 
MCO-6 

10/26/67 
t? 

t? 

t?  

? ?  

? ?  

I? 

?t 

(1 

??  

? ?  

11 

MCS-3 8 

MCO-6 5A 
MCO-6 . 5B 
MCO-7 
MC017.5 
MCO-8 
MCO-8 2 
LAO-1 
Surface flow 0.5 below 

LA012 
LAO-3 
LAO-4 
Surface flow 1.1 m i l e s  

Sewage e f f l u e n t  - DP E a s t  
DPO-1 
DPS-2 
D-3 
DPS-4 
TW- LA 10/27/67 
Tw-2 1 0/2 4/6 7 

10/27/67 PO-& 
PO- 3B 
Fc-10 ' 

Pc-11 
Pueblo #2 10/2 4/67 

10/27/67 Pueblo #3 
Hamilton Bend Spring 
Basalt Spring 
Los A l a m o s  Spring 
PO-4B 11/9/67 
D P  Canyon (Flood Flow) 9/11/67 
? ?  t? tt  ?T 9/27/67 
Mortandad Canyon, GS-1 

(Flood Flow) 9/ 14/6 7 
Middle Mortandad Canyon 

(Flood Flow) 

?t 

?? 

?? 

?I 

Omega 

? ?  

?? 

?t 

?t 

t? 

??  

east of TW-3 

?? 

11 

I? 

1? 

I? 

?? 

?? 

d/m/l 

126 s 8 
444.7 
363.2 
427.9 
267.9 

73.7 
222.6 
448.4 
482 6 

1412 . 6 
650.5 

61.6 

57.4 
663.7 
535.8 
481 6 

341 1 
45.8 

500.0 

682.6 
812 . 1 

44.7 
33.7 
33.7 
65.8 
36.3 

641 6 

40.5 

34.2 
27.4 
34.2 
34.7 
35.8 

242.6 

33.2 

291.1 

62.6 

102.6 

% of R.P.G. 

1 .9  
6.7 
5.5 
6.4 
4.0 
1.1 
3.3 
6.7 
7.2 

21.2 
9.8 
0.9 

0.9 
10.0 
8.0 
7.2 

5.1 
0.7 
7.5 
9.6 

10.2 
12.2 

0.7 
0.5 
0.5 
1.0 
0.5 
0.6 
0.5 
0.5 
0.4 

0.5 
0.5 

0.5 
3.6 
4.4 

0.9 

1.5 



TO: W. D. Purtymun 

362 4 

363. 

364 . 
365. 
366 
367 
368. 
369. 
370. 
371 
372 
373. 
374. 
375. 
376 
377. 
378 
379. 
380 
381 

382 0 

383 . 
384 . 
385 . 
386 
387 . 
388 . 
389 . 
390. 
391 
392 . 

11 
I I  

Sample Col lec t ion  D a t e  

Lower Mortandad Canyon 
(flood flow) 9/14/67 

Rio Grande a t  Embudo J u l y ,  Aug-9 
Sept.,  1967 

l? 11 

11 11 
R i o  Chama a t  Chamita . 
Rio Grande a t  O t o w i  
R i o  Grande a t  Cochi t i  9/19/67 
TW- 3 11/13/67 
TW-3 (pumped 30 min.)  
SMR-4 ( spec ia l  450 f t . )  11/14/67 
SMR=4 ( spec ia l  1000 f t . )  11/20/67 
DPO-1 
DPS-2 
D-3 
DPS-4 
Sewage e f f l u e n t ,  DP E a s t  
LAW1 
LAO-2 
LAO-3 
LAO-4 
LAW5 
Return flow 1.4 m i l e s  

Gauging S t a t i o n  #1 12/6/67 
MCS-3. Qg 
MCO- 3 
MCO- 4 
MCO- 5 
MCO-6 
MCW 7 

MCO-8 
B a s a l t  Spring 
Los A l a m o s  Spring 

11 

12/5/67 
. 11 

?l 

11 

11 

11 

11 

( 1  

11 

I1 

11 east of TW-3 

tl 

?t 

(1 

11 

11 

? ?  

1 )  

11 

11 

l? 

MCO-7.5 

- 
11 

11 
393. Sacred Spring 
394. Indian Spring 
395. La Mesita Spring 12/7/67 
396. RWP.2 12/6/67 
397. R W F 5  12/7/67 
398. TW-3 11/17/67 
399. V a l l e  Canyon 12/7/67 
400. Los A l a m o s  Canyon 

l? (above reservoir) 

2 .  

L 9LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 

DATE: August 28, 1968 

Of RnP.Gn d/m/l 

165.8 

39.5 
37.9 
26.3 

' 32.6 
33.2 
34.2 

42.4 
1204.0 
1463.0 
2059.0 

911.0 
57.1 
48.7 

858.0 
475.0 
493.0 
279.0 

46.6 

369.0 
59.7 

181.7 
62.8 

1530 9 
492 . 1 
319.9 
318.8 
511 0 O 

1132.0 
46.6 
36.6 
40.8 
36.1 
28.3 
38.7 

39.8 
32.5 

36.6 

37.2 

2.5 

0.6 
0.6 
0.4  
0.5 
0.5 
0.5 
0.7 
0.6 

18.1 
22.0 
30.9 
13.7 

0.9 
0.7 

12.9 
7.1 
7.4 
4.2 

5.5 
0.9 

0.9 
2.3 
7 0 4  
4.8 
4.8 
7.7 

17.0 
0.7 

2 0 7  

0 . 5  
0.6 
0.5 
0.4 
0.6 
0.5 
0.6 
0.5 

0.6 

-. 



. *  
L 9LAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LO9 ALAMOS. NEW MEXICO 

TO: W. D. Purtymun 

401. 
402. 

403. 
404 
405. 
406 
407. 
408. 
409. 
410. 

412. 

414. 

411 

413. 

415. 
416 
417. 

419. 
420. 
421. 
422. 
423. 
424. 

418. 

425 
426 
427. 
428. 
429. 
430 
431 
432 
433. 
434. 
435. 
436 
437 0 

438 
439. 
440. 
441 

Sample 

American Spring 
Water Canyon 
(Supply S-Site) 

D P O - 1  
DPS-4 
LAO-1 
LAO-2 
LAO-3 
LAO-5 
GS- 1 
MCO- 3 
MCO-4 
MCO- 5 
MCO- 6 
MCO-6 5A 
MCO-6 4 5B 
MCO- 7 
MCO-7.5 
MCO-8 
LAO-1 
LAO-2 
LAO-3 
D P O - 1  
DPS-4 
GS- 1 
GS-2 
MCO- 3 
MCO-4 
MCO- 5 
MCO-6 
MCO-6 5A 
&IC 01 6 5B 

MCO-7. 5 
MCO- 7 

MCO- 8 
MCO-8.2 
GS-1 
GS-2 
MCO- 3 
MCO-4 
IlCO- 5 
MCO-6 

12 - _  

Collect ion D a t e  

12/7/67 

? ?  

1/26/68 

1/24/68 
1/26/68 

1/25/68 

1/24/68 

?? 

? ?  

? ?  

?I 

?? 

? ?  

?? 

?? 

? ?  

?I 

?? 

3/5/68 
?? 

?? 

3/18/68 
3/5/68 
3/18/68 
3/6/68 
3/18/68 
3/6/68 

?? 

?? 

I1 

? ?  

t?  

( 1  

?? 

I? 

4/12/68 
?? 

t?  

?? 

? ?  

? ?  

DATE: August 28, 1968 

d/m/l 

39.8 

37.2 
10786.0 

1372.0 
50.4 

1234.0 
736.0 
279.3 

54.6 
52.5 
86.6 

350.0 
428.3 
369.6 
457.2 

404.7 
869.3 
69.8 

860.0 
1257.0 
1381.0 

68.8 
110.0 

52.5 
85.0 

271.0 

410.0 

440.0 

861.0 
654.0 

64.0 
61.4 
67.2 
80.3 

196.0 
242.0 

317.1 

1310.0 

301.0 

371.0 

377.0 

0.6 
162.0 
20.6 

0.8 
18.5 
11.1 
4.2 
0.8 
0.8 
1.3 
5.7 
6.4 
5.5 
6.9 
4.8 
6 .1  

13.1 
1 . 0  

19.7 
12.9 
18.9 
20.7 

1 . 0  
1 .7  
0.8 
1.3 
4.1 
4.5 
6.2 
5.6 
6.6 
5.7 

12.9 
9.8 
1 . 0  
0.9 
1.0 
1.2 
2.9 
3.6 



TO: \Vo D. Purtymun 1 3  - -  

442 . 
443. 
444. 
445. 
446 . 
447 

448. 
449 0 

450. 
451 
452 
453. 
454. 
455. 
456. 
457 . 
458 
459. 
460. 
461 
462 0 

463. 
464 
465. 
466 
467 
468 

469. 

470. 

471 
472 . 
473. 

474. 

475. 
476 

Sample Collect ion Date 

MCO-6 5B 
MCO- 7 
Mc017.5 
MCO- 8 :! 

KO-8 2 
Los A l m s  Canyon at:  

LAO-1 
LAO-2 
LAO-3 
DPO-4 
MCO- 3 
lues-3.9 
MCO-4 
MCO-5 
MCO-6 
b E O - 7  
MCO-7.5 
EO-8 
LAO-1 
LAO-2 
LAO-3 
LAO-4 
D-1 
DPS-2 
DPO- 3 
DPS-4 
R i o  Grande a t  Otowi 

r, 

Omega 0 

R i o  Grande a t  O t o w i  

Rio Grande a t  Cochi t i  

R i o  Grande a t  W u d o  
‘ R i o  Grande a t  Embudo 

Rio Chama at Chamita 

R i o  Chama a t  C h a m i t a  

Gauging S t a t i o n  #1 
TW-1A 

4/12/68 
? I  

I ?  

?? 

I ?  

4/1/68 
4/11/68 
4/1/68 

( 1  

?? 

4/30/68 
?I 

tt 

t t  

I? 

?t 

?I 

?? 

4/29/68 
4/28/68 
4/29/68 

4/30/68 
It 

t t  

( 1  

4/29/68 
O c t . ,  Novo, 
Dec. ,  1967 
Jan., Feb., 
Mar., 1968 

D e c . ,  1967 

Jan., Feb., 
Mar., 1968 

D e c . ,  1967 
Jan., Feb., 
Mar., 1968 

4/30/68 
5/1/68 

OCt . ,  Nov., 

I t  t t  

O C t . ,  NOVO, 

L \ L A M 0 5  SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 

DATE: August 28, 1968 

d/m/l 

287.0 
406.0 
406.0 
848.0 
595.0 

47.8 
83.5 

1374 0 
1122 0 
1557.0 

42.0 
70.9 
75.1 

184.8 
172.2 
342.3 
434.6 
800.5 

. 52.5 
253.5 
494.0 
157.5 

4403 0 1 
1190.0 
1522.8 
1507.6 

35.2 

37.8 

3602 
29.4 

37.8 

34.1 

45.1 
31.5 
34.1 

% of R.P.G. 

4.3 
6.1 
6.1  

12.7 
8.9 

0.7 
1.3 

20.6 
16.8 
23.4 

0.6 
1 . 0  
1 . 0  
2.7 
0.25 
5.1 
605 

12.0 
0.7 
3.8 
7.4 
2.3 

66.1 
17.8 
22.8 
22.6 

0.5 

00 5 

0.5 
0.4 

0.5 

0.5 

0.6 
0.4 
0.5 



L .  

L 4LAM05 SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

TO: W. D. Purtymun 14 - -  

477 . 
478. 
479. 
480. 
481 
482 
483 
484 
485 
486 
487. 
488 
489. 
490. 
491 e 

492 0' 

493. 
494 . 
495. 
496 
497 . 
498. 
499. 
500. 

501 

502 

503. 
504. 
505 
506 
507 
508 
509 
510. 
511 
512 
513. 
514 
515. 

Sample 

, 

r 

Basalt Spring 
Gl  
G - U  
G 2  
G3 
G 4  
G- 5 
G 6  
LA- 1B 
LA-3 
LA-4 
LA-6 
Tw-2 
Tw-lA 
LA-1B 
LA-3 
LA-6 
Tw-3 
Flood flow, DP Canyon 

?? ? ?  I? ?I 

?? ?I ? ?  I? 

t? I? ?? I? 

?? I? I? I? 

R i o  Navajo a t  Os0 
Tunnel 

R i o  Blanco above 
Blanco Div. Dam 

L i t t l e  Navajo above 

GS-1 Mortandad Canyon 
MCO-3 
E014 
MCO- 5 
MCO-6 

D i v e  D m  

MCO-6 0 5A 
MCO-6 0 5B 
MCO-7 
Mco-7.5 
MCOI 8 
MC-8 2 
LAO-1 
LAO-2 

Collect ion Date 

5/1/68 
5/25/68 

?I ' 

? ?  

I t  

I t  

?? 

I? 

5/28/68 
5/24/68 

11 

?? 

6/10/68 
I1 

?? 

I t  

I? 

?? 

3/5/68 
5/10/68 
4/1/68 
5/7/68 
5/13/68 

5/29/68 

?? 

'1. 

6/3/68 
11 

?I 

I? 

11 

?I ?? 

I? 

?? 

( 1  

I ?  

?? 

I? 

DATE: August 2 8 ,  1968 

d / d l  

34.6 
33.1 
31.0 
34.1 
28.3 
32.0 
34.6 
42.0 
43.6 
40.4 
39.4 
46.2 
37.3 
54.6 
38.8 
37.3 
40.9 
46.2 

1026 . 0 
492.0 

325.0 
1138.0 

413.0 

48.8 

51.4 

46.7 
73.0 
72.4 
90.3 

160.0 
151.0 

79.8 
195.0 
260.0 
438.0 
775.0 
544.0 

78.0 ' 
52.5 

% of R.P.G. 

0.5 
0.5 
0.5 

0.4 
0.5 

0.5 
0.5 
0.6 
0.7 
0.6 
0.6 
0.7 
0.6 
0. 8 
0.6 
0.6 
0.6 
0.7 

15.5 
7.5 

17.3 
4.9 
6.3 

0.7 

0.8 

0.7 
1.1 
1.1 
1.4 
2.4 
2.3 
1.2 
3.0 
3.9 
6.6 

11.7 
8.2 
1.1 
0.8  

- .  

C'. 

. .  

:i .. 
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L 9LAMOS SCIENTIFIC LABORATORY . 

UNIVERSITY OF CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 

TO: W. D. Purtymun 15 _ _  DATE: August 28,. 1968 

Sample Collect ion Date d / d l  % of R.P.G. 

516 
517. 
518. 
519. 
520. 

- 522. 

* 524. 

0 521. 

523. 

525. 
526 
527 
528 
529. 
530. 
531 
532 
533. 
534 . 
535. 
536 
537 . 
538 
539 . 
540. 
541 
542 
543. 
544 . 
545. 
546 
547. 
548 
549 . 
550. 
551 

! 

- 552. 

553.  
554. 

555. 

LAO-3 
LAO-4 
LAO-5 
LAO-6 
DPS-4 
GS-Los A l m s  Canyon 
Surface flow at LAO-1 

LAO-3 
'? LAW6 

?? ?? 

?t ?? 

LAO-1 
LAO-2 
LA*3 
LAO-4 
LAO-5 
DPO-1 
DPS-2 
D-3 
Gl  
G6  
PM-1 
PM-2 
PM- 3 
LA-5 
Rio Grande a t  Otowi 
GS-1 
Mc-3 
MCO-4 
MCO- 5 
MC+6 
MCO-6 5A 
MCO-6 5B 

MCO-7.5 

MCO-8.2 

MCO-7 

MCO-8 

Los Alamos Spring 
Los A l a m o s  Canyon nea r  

Basalt Spring 
B a s a l t  Spring 
Los Alamos Canyon 1.3 

m i l e s  east of TW-3 
P0-U 

6/3/68 
? ?  

?? 

?? 

? ?  

?? 

?? 

?? 

?? 

6/19/68 

6/20/68 
?? 

?9 

?? 

6/19/68 
?? 

rv 

6/18/68 
?? 

l? 

?? 

? ?  

? ?  ?? 

7/9/68 
?? 

?? 

?? 

t? 

?? 

?? 

?? 

? ?  

?? 

?? 

?? 

407.0 
149.0 

147.0 
1217.0 

56.2 

123.0 

58.8 
60.9 

159.0 
54.6 
61.4 

156.0 
132.0 
155.0 
638.0 
637.0 
915.0 
39.4 
45.7 
34.1 
42.5 
39.4 
48.3 
55.1 
60.4 
69.3 

111.3 
131.8 
123.3 
68.2 

154.9 
222 . 6 
389.0 
713.4 
519.7 
47.2 

6.2 
2.3 
1.9 
2.2 

18.4 
0.9 
0.9 
0.9 
2.4 
0.8 
0.9 ~ 

2.4 
2.0 
2.3 

10.0 
10.0 
13.9 

0.6 
0.7 
0 . 5  
0.6 
0.6 
0.7 
0.8 
0.9 
1.0 
1.7 
2.0 
1.9 
1.0 
2.3 
3.4 
5.9 

10.8 
7.9 
0.7 

?? 

¶ ?  

¶ ?  

7/10/68 

43.6 
46.7 ' 

163.2 
46.7 

0.7 
0.7 

2.5 
0.7 



TO: W. D. Purtymun 16 
_ P  

Sample Collect ion Date 

556. -4B 7/10/68 
557. -3B 
558. Hamilton Bend Spring 
559. pc-10 
560. PC-11 
561. " F l A  7/9/68 

? ?  

? ?  

? ?  

? ?  

7/10/68 
?? 

?? 

(1 

?? 

I? 

562. DPO-1 
563. LAO-1 
564. L A o I 3  
565. LAO-4 
566. LAO-5 
567. LAO-6 
568. LAO-2 
569. LAD-3 
570. LAO-4 
571. LAO-5 
572. LAO-6 
573. DPS-4 

8/6/68 
t? 

? ?  

l? 

?? 

t? 

574. Los Alamos Canyon 1.3 

575. GS-1 
576- MCO-3 
577. MCO-4 
578. MCO-5 
579. MC+6 
580. MCO-7 
581. MCO-7.5 , 
582. MCO-8 
583. MCD-8.2 

?? m i l e s  east of TW-3 
8/8/68 

8/6/68 
?f 

11 

?? 

1) 

f ?  

f f  

?t 

Lt \LAMOS SCIENTIFIC LABORATORY , 

UNIVERSITY OF CALIFORNIA 
LOB ALAMOB. NEW MEXICO , -  

- 
DATE: August. 28, 1968 

d/m/l 

48.8 
62.5 

43.0 

40.9 

38.3 

41.5 

370.6 
81.4 

163.8 
168.0 
154.8 
187.4 
305.0 
199.0 
160.1 
203.1 
185.8 
404.2 

170.1 
58.3 
75.6 
74.5 

120.2 
117.6 
202.6 
340.2 
690.8 
519.2 

/(?/&&- 
ar es R. Barnet t  

) ?  :~ ; 
% of R . P . G .  

0.7 
0.9 
0.6 
0.7 
0.6 

. 0.6 
5.6 
1.2 
2.5 
2.5 
2.8 
2.8 
4.6 

2.4 

2 . 8  

3.0 

3.1 

6.1 

2.6 
0.9 
1.1 
1.1 
1.8 
1.8 
3.1 
5.2 

10.5 
7.9 

CRB : m t  j 

CC: C. W. Christenson, H-7 
c 
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. L 4LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 

TO: W. D. Purtymun DATE: May 2 1 ,  1969 

ENVIRONMENTAL TRITIUM ANALYSIS DATA - Cont .  

% o f  d . P . G . ’  Sample 

D P O - 1  
DPS-4 
LAO-1  
LAO-2 

LAO-4 

LAO-6 

LAO-3 

LAO-5 

G S - 1  C s u r f a c e )  
MCS-3.8 ( s u r f a c e )  
MCO-3 
MCO-4 
MCO-5 
MCO-6 

MCO-7.5 
MCO-8 

MCO-7 

C o l l e c t i o n  Date d /m/ml  

8311.8 584. 
585 
586. 

10/4/68 
9/31/68 
10/4/68 
9/30/68 

’ 10/4/68 

10/7/68 

11 

I1 

11 

11 

11 

11 

11 

I1 

I1 

11 

11 

125.9 
9 02 606.3 

406.3 
186 .4  

71.9 1.1 
6 .2  
2 .8  
1 . 8  
2 .4  
2 .5  
0 .9  
1 . 3  
0.9 
1.1 

587. 
588. 
589. 1 1 8 . 1  
590 
591. 
592. 
593. 
594. 
595.  
596. 
597. 
598 0 

599. 
600. 
601. 

155.4 
1 6 6 . 9  

60 .9  
87 .1  
57.2 
70.9 

1 2 6 . 5  
136 .0  
148 .0  
263.0 
528.6 

68 .2  

1 . 9  
2 . 1  
2.2 
4 .0  
8.0 
1 . 0  R i o  Chama (Chamita) A p r i l ,  May, 

J u n e  1 9 6 8  
602. Rio Chama (Chamita) J u l y ,  Aug., 

Sep t .  1968 
R i o  Grande (Embudo) A p r i l ,  May, 

J u n e  1968  
R i o  . Grande (Embudo) J u l y  Aug., 

S e p t .  1968  
Rio  Grande (Otowi)  A p r i l ,  May, 

J u n e  1 9 6 8  

53.5 0 . 8  

603. 53 .5  0 .8  

0 .6  604. 3 8 .-8 

605.  

606.  

42.0 o ..6 

R i o  Grande  ( C o c h i t i )  Feb.,  March, 
1 9 6 8  

57.2 .. 0 0 9  

0 .8  607. 

6Q8: 

R i o  Grande  ( C o c h i t i )  A p r i l ,  May, 
J u n e  1968 

R io  Grande ( C o c h i t i )  J u l y ,  Aug., 
S e p t .  1968 

DP Canyon (F lood  Flow 7/10/68 

52.5 

0 .8  53.5 

288.7 . 4 ..4 609. 
C v u 1  at  i v e  S amp 1 e r  

7/15/6 8 I1 11 11 11 610.  
6 1 1  . 
612. 
613. 

615. 
614. 

421 .5  
243.6 
123 .9  

91.9 
1 3 3 - 9  
152 .8  

6.4 
3.7 
1 . 9  
1 . 4  
2.0 
2 . 3  

7/29/68 11 11 I1 I 1  

18 7/31/68 11 11 11 

11 11 11 11 8/1/6 8 
8/5/ 68 

I 1  11 I1 11 8/12/68 
11 11 11 11 



TO: W. D. Purtymun 

616.  

617.  
618,  
619 .  

620 .  
621.  

622.  
623. 
624.  

625. 

628. 

626.  
627. 

629. 
630 .  
631. 
632. 
633  
634. 
635 
636 .  
637.  
638.  
639 
640 .  
641.  
642. 
643. 
644.  
645.  
646.  
647. 
648.  
649. 
650. 
651.  

L ALAMOS SCIENTIFIC LABORATORY 
UNlVERSlW OF CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 

1 8  - I  DATE: May 2 1 ,  1969 

Sample C o l l e c t i o n  Date d/m/ml % of R.P .G.  

DP Canyon (Flood Flow 8/8/6 8 160 .6  2.4 
Cumulative Sampler)  

d 
8/21/6 8 361.2 5 - 5  
8/2 916 8 235.7 3 - 6  

I1 11 I 1  11 

I1 I t  11 11 4 

DP Canyon (F lood  F loF  812 1/6 8 332.3 5.0 
S i n g l e  S t a g e  Sampger) 

110 8/29/68 2 6 6 . 1  4 .O I 1  I t  11 

DP Canyon (Flood Flow 8/13/6 8 1 1 0 . 8  1 . 7  
Cumulative Sampler ,  
bot tom 

11 I 1  (0.2 f t * )  It 

11 I1 11 
'I (1.0 f t . )  I t  

LAS-1 (LA Canyon, F lood  
Flow, Cumulative Sampler)  7/31/68 

I1 11 I1 

I 1  11 11 
LAS-3 
LAS-4 
LAS-1 11 11 8/6/6 8 
LAS-3 11 , I1 11 

8/15/68 

912  4/6 8 

2/ 11/ 6 9 

11 I 1  

11 I1 I 1  

11 11 11 

I t  I 1  

11 11 I t  

LAS-1 
LAS-2 
LAS-3 
LAS-1 
LAS-3 
Sac red  S p r i n g  
I n d i a n  S p r i n g  Basalt S p r i n g  11 

Hami l ton  Bend S p r i n g  11 

Los  Alamos S p r i n g  I1 

11 

I1 

I t  

It 

TW-1A 
LA-1 
LA- 1 A  PO-4A 11 

PO-4B 11 

PO-3B 
TW-8 12 /2  1/6 8 
TU- 8 1/15/69 
Gage S t a t i o n  #1 2/11/6 9 
MCS-3.9 2/10/6 9 

I t  

11 

I1 

11 

MCO-3 
MCO-4 
MCO-5 

80.3 
1 3 6  - 5  

69 .3  
73.0 
70 .3  
62.5 

~ 77.2 
54.6 
71.4 
73.0 
80.3 

111.3 
62 .5  
45.7 
6 2 . 5  
46.2 
32 .5  
57 .7  
47.2 
57 .7  
85.6 
4 5 . 1  
58.8 
48.3 
49 03 
82.9 

122 .3  
85.6 
65.6 
94 .5  

1 . 2  
2 . 1  

1 . 0  
1.1 
1.1 
0.9 
1 . 2  
0 .8  
1.1 
1.1 
1 . 2  
1 . 7  ' 0.9  
0 .7  
0 09 
0 .7  
0 .5  
0 - 9  
0.7 
0.9 
1 . 3  
0 . 7  
0 09 
0 .7  
0 .7  
1 .3  
1 . 9  
1.3 
1 . 0  
1 . 4  



L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. NEW MEXICO - .  

'1 

-19 DATE: May 21,  1969 TO: W .  D. Purtymun 

Sample 

MCO-6 

MCO-7.5 
MCO-8 
L A O - 1  
LAO-2 
LAO- 3 
DPS-4 
TW-1 
TW-1A 
TW-2 
TW-3 
DT-5A 
DT-9 
DT-10 
TU- 8 

MCO-7 

R i o  Grande (Otowi)  

Udml 
1 1 3 . 4  
128 .6  
154 .9  
357 .5  

C o l l e c t i o n  Date 

2/10/69 
11 . 
I 1  

11 

% o f  R.P.G.  

652. 
653. 
654. 
655. 
656.  
657. 
658. 
659. 
660. 
661. 
662 . 
663. 
664. 

1.7 
1 .9  
2 - 3  
5.4 
1 . 2  
7 . 1  
3.9 
8.7 
1.1 

' 0.5 
0.6 
1.1 
0.6 
0 - 7  
0 07 
1.1 

2/5/6.9 
11 

77.7 
468.8 

I t  

11 

2/25/69 
11 

11 

255.6 
572.7 

73.0 
35.7 
37.8 

1: 

2/2 416 9 
2/2 O f  6.9 
2/24/ 69 
1/14/69 

J u l y ,  Aug., 
Sep t .  1968 
Oct., Nov., 
Dec. 1 9 6 8  
Oct. ,  Nov., 
Dec. 1968 
Oct. ,  Nov., 
Dec., 1 9 6 8  

11/13/68 

72.4 
42 .0  
46.7 
46.2 
70.9 

665. 
666.  
667. 
668. 

49.3 
59.3 

0.7 
0 09 669. R i o  Grande ( O t o w i )  

670.  R i o  Grande ( C o c h i t i )  

671. R i o  Chama (Chamita) 

66 .1  1.0 

61.9 

6.72. R i o  B lanco  above  
B l a n c o  Div. Dam 

Nava jo  R i v e r  a t  Os0 
T u n n e l  

L i t t l e  Navajo above 
Div. D a m  

LA Canyon above D a m  
American Spr ing  
V a l l e  Canyon 
A r m i s t e d  Spring 
Sawyer Spr ing  
Guaje R e s e r v o i r  
Santa Clara #8 

#16 11 

DPO-1  
DPS-2 
DPS-3 

44 .1  0 ..7 

673  I t  72.4 1.1 

674. 4 9 . 3  0 .7  

675. 
676. 
677. 
678. 
679 
680.  
681. 
682. 
683. 
684. 
685 . 

,3169 109.2  

59 .8  
68.2 
50.4 

102 .9  
45.7 

1 1 2 . 3  
1396.3  
1772.2 
1 9 3 3 . 3  

56 .2  
1 . 7  
0.9 
0 - 9  
1 .0  
0 .8  
1 .6  
0 .7  
1.7 

,4169 

4/2 5/6 9 

5/5/69 

11 

I t  

11 

11 
21 .2  
26.9 

tr 29.9 3 



L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. NEW MEXICO 

0 

. .  

TO: W.  D.  Purtymun 2 Q  
I-  

686.  

I .: d 8 .  
' . - 6  7 .  

689.  ! !  

690. 
691. 
692.  
693 .  
694. 
695  
696.  

698.  
699. 
700.  
7 a i .  
702 . 

697. 

703. 
704. 
705. 
706. 
707 
708.  
709 
710. 
711. 
712. 

714. 
713  

715 

717 
716. 

Sample C o l l e c t i o n  Date 

DATE: May 2 1 ,  1969 

DPS-4 (DP-4) 

LAO-1 
Sewage E f f l u e n t  DP-E 

LAO-1.2 (New W e l l )  
LAO-1.8 (New W e l l )  
LAO-2 
LAO-3 
LAO-4 
LAO-4.5 (New Well) 

LA Canyon a t  O m e g a  S i t e  
LA Canyon at Gage (11:30) 

11 " (13:15) 
11 It  (15:15)  

LAO-5 
LAO-6 

DPS-4 (Flood Flow) (11: 30) 
11 11 

11 I t  

MCO-3 - 

MCO-4 
MCO-5 
MCO-6 

MCO-7.5 

LAO-2 
LAO-3 
PM- 3 
MCO-4 
MCO-5 
MCO-6 
MCO-7 
MCO-7.5 

MCO-7 

MCO-8 

MCO- 8 

CRB:mtj 

CC: C .  W.  Chris tenson,  H-7 

5/5/69 
11 

11 

' 1  . 

11 

11 

11 

11 

11 

11 

11 

11 

4/11/69 
11 

11 

11 

4/ 4/ 6.9 
11 

11 

I 1  

11 

11 

11 

I t  

11 

3/3/6 9 
5/8/69 

I t  

d /m/ml  

1558.5 

68.8 
66 .7  

151.2 

65 .6  

70 03 

1128.6  
1 2 1 . 8  
124 .9  
1 3 6 . 5  
112 .9  

36.7 
56.7 

292.4 
392 7 
358.0 

7 5 . 1  
81.4 
9 6 . 1  
91.9 

117 .6  
1 5 9  *1 
302.9 

1629.9  
1111.8 

34.6 
72.4 
8 6 . 1  
9 4 . 5  

106 .0  
159.1 
308.7  

% o f  R.P.G. 

23.6 
1 . 0  
1 . 0  
1 . 0  
1.1 
2 .3  

1 7  .I 
1 .8  
1 . 9  
2 . 1  
1 . 7  
0.6 
0.9 
4.4 
5.9 
5.4 
1.1 
1 . 2  
1.5 
1 .4  
1 . 8  
2.4 
4.6 

24.7 
1 6 . 8  

0 05 
1.1 
1 - 3  
1 . 4  
1 . 6  
2.4 
4 .7  

j ,-%A A Lj!jzY 
Charles R.  Barnet t  
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I ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO9 ALAMOS. NEW MeXlCOu,fi 

OFFICE MEMORANDUM r .'-' i / i / /od 

TO : W. D. Purtymun, USGS DATE: October 10, 1967 

THRU : W. R. Kennedy, Group Leader, H-6 I -  . 

I 

FROM : C. Re Barne t t ,  H-6 

SUBJECT: ENVIRONMENTAL TRITIUM ANALYSIS DATA 

SYMBOL: H-6 

Liquid s c i n t i l l a t i o n  a n a l y s i s  of environmental water samples 
from Los A l a m o s  County and surrounding areas h a s  yielded t h e  

1. 
2. 
3. 
40  
5. 
6. 
7 0  
8. 

9. 
10. 
11. 
12 . 
13- 
14 
15. 
16 
17 

following data:  

Sample 

LAO-1 
LAO-2 
LAO-3 
D P O - 1  
DPS-2 
D P O - 3  
DP Canyon near TW-3 
DP Canyon a t  Weir 
( f lood flow) 
GS-1 
MCO-3 
MCS-3 8 
MCO-4 
MCO- 5 

MCO-6 
MC017 
MCO-7* 5 
MCO-8 

Col lec t ion  D a t e  

7/5/67 
I 1  

I t  

t+ 

I 1  

n 

I t  

7/4/67 

7/5/67 
1 1  

I 1  

t t  

I? 

?I 

I9 

I 1  

I t  

18. DP Canyon (Flood f l o w )  7/13/67 
190  I 1  11 I 1  1 1  7/18/67 
20. ?I I t  7/20/67 

21. 11 It ( f lood flow) 8/1/67 : 

22 . I 9  I 1  11 8/3/67 I1  

d/m/ml % of R.P.G. 

181.1 
1415.2 

963.2 
4938 O 
4183 . 7 
3369 0 
14530 O 
818.3 

78.7 
87.6 
90.2 

101 8 
234.6 
235.6 
406 0 8 
814.6 

2268.2 
1034.1 

387 4 
942.2 

433 0 6 

593.1 
_ -  

2.7 
21.2 
14.4 
74.1 
62.8 
50.5 
21.8 
12.2 

1.1 
. l o  3 
1.3 
1.5 
3.5 
3.5 
6.1 

12.2 
34.0 

15.5 
5.8 

14.2 

6.5 
8.9 

_ _  _ _  -. 



23. 
24. 
25. 
26 
27. 
28. 
29. 
30. 

31 
32 . 
33. 

34. 
35. 
36 . 
37 . 
38. 
39. 
40. 
41 
42 
43. 
44. 
45. 
46 
47 . 
48 . 
49 . 
50 
51 . 
52 

Sample Co l l ec t ion  Date 

Flood Flow - DP Canyon 8/6/67 
7/5/67 
7/11/67 
8/7/67 

t f  I 1  f f  f f  

I t  f f  l f  f f  

Base Flow - DP Canyon 
Flood 8/9/67 - I f  f t  

8/11/67 
8/22/67 

Santa  Clara Canyon S ~ L  6/30/67 

f I  f t  11 f t  

11 t f  f f  11 

#> 6 
# 8  

#16 

1 1  f f  I t  

I f  f f  t t  

R i o  Grande at O t o w i  

Rio Grande a t  Coch i t i  
R i o  Grande a t  Embudo 
R i o  Chama a t  Chamita 
MCO- 3 
MCO- 4 
MCO- 5 
MCO-6 
drlcO-7 . 5 
MCO-8 
DPO-1 
DPO-3 
LAO-1 
LAO-2 
LAO-3 
LAO-4 
D P O - 1  
DPS-2 
D-3 

DPS-4 

6/30/67 
l f  

Apr . , May, 
June, 1967 

I 1  ( 1  

t f  fl 

rt f l  

8/4/67 
?I 

ti 

I 1  

f t  

)I 

8/2/67 
I f  

f+ 

t t  

I f  

11 

9/13/67 
I t  

11 

n 

r1 53. Surface flow = LA County 
a t  Omega S i t e  

~~ 

' d/m/ml 

810.0 
815.7 
529.7 
947.0 
240.9 
295.5 
534.9 

35.7 

22.6 
23.1 
27.8 

27.3 
38.3 
36'. 7 
78.7 
79.3 

201.0 
'224.7 
670.3 

2014.7 
1695.5 

857.7 
118.1 
965.9 
805.8 
415.2 
399.0- 
708.7 
383.7 
542 . 8 

57.7 

% of R.P.G. 

12.2 
12 .2  
8 .0  
1.4 
3.6 
4.4 
8.0 

0 . 5 .  

0.3 
0.3 
0.4 

0.4 
0.6 
0.5 
1 .2  
1.2 
3. 0 
3.4 

10 .1  
30.3 
25.5 
12.9 
1.8 

14.5 
12.1 

6.2 
6.0 

10.6 
5.8 
8.2 
0.9 



' '4 ALAMOS SCIENTIFIC LABORAtpRY 
UNIVERSITY OF CALIFORNIA 
LO8 A U M O S .  N E W  MEXICO ,--- @ 

; R  
L ! .>-7 OFFICE MEMORANDUM /It, IC. 

i 

TO : W e  D. Purtymun, USGS DATE: November 17, 1967 

THRU :W. R. Kennedy, Group Leader, H-6 

FROM : C .  R. B a r n e t t ,  H-6 

SUBJECT: ANALYSIS. OF ENVIRONMENTAL WATERS FOR TRITIUM 

SYMBOL : H-6 

Reference your m e m o  11/14/67 sub jec t  water samples. 

The samples submitted t o  m e  f o r  t r i t i u m  determinations have  
been analyzed. The following d a t a  are reported i n  d i s in t e -  
g r a t i o n s  of t r i t i u m  per  minute  per  m i l l i l i t e r .  The second 
column is t h e  percentage of t h e  Radiation Pro tec t ion  Guide 
number represented by t h e  number i n  t h e  f i r s t  column. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8 .  
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16 . 
17 . 
18. 

19. 
20. 
21. 
22. 
23. 
24. 
25. 

Sample Co l l ec t ion  D a t e  

Surface flow, GS-1 10/26/6 7 
hlC+ 3 
MCS-3 8 
MCO-4 
h1CO- 5 
MCO-6 
MCO-6.5A 
MC+6 5B 
MCO- 7 
MCO-7.5 
MCw8 
MCO-8.2 
LAO-1 
Surface flow 0.5 below Omega l 1  

LAO-2 
LAO-3 
LAO-4 
Surface flow 1.1 m i l e s  east 
of TW-3 
Sewage e f f l u e n t  - DP-East 
DPO-1 
DPS-2 
D-3 
DPS-4 
TW- lA 10/27/67 
TW-2 10/24/67 

11  

11 

11 

1t 

11 

l? 

11 

11 

11 

11 

11  

11 

11  

11 

11  

11 

l t  

11 

11 

11 
- 

d/m/ml 

76.3 
126 . 8 
444 . 7 
363.2 
427.9 
267.9 

73.7 
222.6 
448.4 
482.6 

1412.6 
650.5 

61.6 
57.4 

663.7 
535.8 
481 6 
341 . 1 

45.8 
500.0 
641 6 
682.6 
812 1 

44.7 
33.7 

% of R.P.G. 

1.1 
1.9 
6.7 
5.5 
6.4 
4.0 
1.1 
3.3 
6.7 
7.2 

21.2 
9.8 
0.9 
0.9 

10.0 
8.'0 
7.2 
5.1 

0.7 
7.;5 
9.6 

10.2 
12.2 

0 *,7 
0.'5 



I 
LC LAM09 SClENllFlC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 

TO: 

26 
27 
25 . 
29. 
30. 
31 
32 . 
33 . 
34. 
35. 
36 
37. 
38 

39. 

40 

41 

42 
43 . 
44 . 
45. 
46 

TI. D. Purtymun -2- 

Sample Co l l ec t ion  Date 

mu 
PO- 3B 
pc-10 
Pc-11 
Pueblo #2 
Pueblo #3 a 
Hamilton Bend Springs d 
Basalt Spring 
Los Alamos Spring 
po14B 
D P  Canyon (Flood Flow) 
DP Canyon (Flood Flow) 
bortandad Canyon - GS-1 
(Flood Flow) 
Middle Mortandad Canyon 
(Flood Flow) 
L o w e r  Mortandad Canyon 
(Flood Flow) 
R i o  Grande a t  Embudo 

3 

X i 0  Chama at  Chamita 
R i o  Grande at  O t o w i  
R i o  Grande at  Coch i t i  
TW=3 (pumped 5 min.) 
TTV-3 (pumped 30 min.) 

10/27/67 
I 1  

11  

11  

10/24/67 
10/27/67 

11 

I t  

11 

11/9/67 
9/11/67 
9/27/67 
9/14/67 

11 

I 1  

Ju ly ,  AUge, 
Sept. ,  1967 

9/19/67 
11/13/67 

I? 11 

11 I 1  

11 

DATE: November 17, 1967 

d/m/ml 

33.7 
65.8 
36.3 
40.5 

34.2 
27.4 

.34.2 
34.7 
35.8 

242.6 

33.2 

291 1 
62.6 

102.6 

165.8 

39.5 

37.9 
26.3 
32.6 

34.2 
33.2 

% of R.P.G. 

0.5  
1 .0  
0.5 
0.6 
0.5 
0.5 
0.4 . 

0.5 
0.5 
0.5 
3.6 
4.4 
0.9 

1.5 

2.5 

0.6 

0.6 
0.4 
0.5 
0.5 
0.5 

CRB:mtj  



i ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO9 ALAMOS. NEW 

OFFICE MEMORANDUM 

TO : W. D. Purtyrnun, USGS DATE: December 28, 1967 

THRU :W. R. Kennedy, Group Leader, H-6 

FROM : C. R. B a r n e t t ,  H-6 

SUBJECT: ENVIRONMENTAL TRITIUM ANALYSIS DATA 

SYMBOL : H-6 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 

1 

12. 

13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 

Liquid s c i n t i l l a t i o n  , l n a l y s i s  of environmental water samples 
from Los A l a m o s  Count& and surrounding 
following data:  J 

Sample Co l l ec t ion  Date 

D P D . 1  
DPS-2 
DPO-3 
DPS-4 
Sewage E f f l u e n t  D P E a s t  
LAO-1 
LAO-2 
LAO-3 
LAO-4 
LAO-5 
Return flow 1 . 4  m i l e s  
east of TW-3 
Gaging S t a t i o n  #1 
( su r face  flow) 
MCS-3.9 (surface flow) 
MCO- 3 
'MCO-4 
NCO- 5 
MCO- 6 
MCO= 7 
MCO- 7 5 
MCO-8 
Basalt Spring 

12/5/67 
11 

I 1  

I1  

11 

?l 

n 

n 

n 

11 

I 1  

12/6/67 

11 

t? 

rq 

I t  

?I 

11 

1 )  

n 

I 1  

areas has yielded- t h e  

c 

d/m/ml ' 

1204.0 
1463.0 
2059.0 

911.0 
57.1 
48.7 

858.0 
475.0 
493.0 

% of R.P.G. 

18.1 
22.0 
30.9 
13.7 

0.9 
0.7 

12.9 
7.1 
7.4 

279.0 4.2 
369.0 5.5 

59.7 0.9 

181.7 2 . 7  
62.8 0.9 

153.9 2 .3  
492.1 7.4 
319.9 4 .8  
318.8 4 .8  
511.0 7 .7  

1133.0 '17.0 
46.6 0.7 



LC \LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OC CALlFPRNlA 
10s AIAMOS. NEW MEXICO 

TO: W. D. Purtymun, USGS -2 DATE: December 28, 1967 

22. 
23. 
24. 
25. 
26 
27. 
28. 
29. 
30 

31 
32 
33. 
34. 

Sample Col lec t ion  Date 

Los Alamos Spring 12/6/67 
Sacred Spring 
Indian Spring 
La Mesita Spring 12/7/67 
RWP- 2 12/6/67 
R W P  5 12/7/67 
TW-3 (prepumped 4 days) 11/17/67 
V a l l e  Canyon 12/7/67 

Los A l a m o s  Canyon 
(above reservoir) 

A m e r i c a n  Spring 
Water Canyon (supply + S i t e )  " 
SEBR-4 450 ft. 11/14/67 
SMR-4 - 1000 f t .  11/20/67 

?l 

r i  

t? 

( 1  

CRB:mtj 

d / m / m l  5% of R.P.G. 

36.6 0 . 5  

40.8 0 . 6  

36.1 
28.3 
38.7' 
36.6 
39.8 
32.5 
37.2 

39.8 

0.5 
0.4 

0.6 
0 . 5  

0.6 
0 . 5  
0.6 

0.6 
37.2 0.6 
46.6 0.7 
42.4 0.6 

[PA C h a r l e s  R. /7/2g+LfF Barne 

I -  

C 



14% 
I ALAMOS SCIENTIFIC LABORA?ORY 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO ,---.,& 

OFFICE MEMORANDUM :u, ,, , 
TO :W. D. Purtymun, USGS DATE: J a l l U Z I ? Y  11, 1968 

THRU :W. R. Kennedy, Group Leader, H-6 

FROM :C .  R. B a r n e t t ,  H-6 

SUBJECT: ENVIRONMENTAL TRITIUM ANALYSIS DATA 

SYMBOL : H-6 

As p e r  your  request  f o r  a formal r epor t  of tritium d a t a  i n  
Los Alamos  environmental samples, t h e  following r ep resen t s  
a l l  such d a t a  a v a i l a b l e  ( l e s s  those  formal r e p o r t s  a l ready 
suppl ied t o  you): 

1. 
2.  
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

11. 
12. 
13. 
14 
15. 
16 
17. 
18 
19. 
20. 
21. 

22 0 

23. 

24. 
6 2 5 .  

Sample Co l l ec t ion  Date 

LAO-1 
LAO-2 
LAD-3 
LAO-4 
LAO-6 
m o I 4  
MCO-6 
MCO- 7 
EO-8 
Surf ace Gaging 
S t a t i o n  #1 11/16/66 
Surface a t  MCS-3.8 
Surface at MCS-3.9 
MCO- 3 
EO-4 
Mco-5 
MCO-6 
EO-7 
MCO-7.5 
EO-8 
R i o  Grande a t  Coch i t i  Sept. ,  1966 
R i o  Grande at Otowi July,  AUg.9 

Sept. ,  1966 
Rio Grande at lbbudo July,  AUg.9 

Sept. ,  1966 

Sept . ,  1966 

8/23/66 
I f  

I t  

f ?  

f f  

8/24/66 
I? 

f ?  

I? 

f ?  

I? 

I? 

T ?  

f ?  

11 

f ?  

I ?  

f ?  

Rio Chama a t  Chamita J u l y  and 

PM- 3 10/31/66 
Ten-Site Canyon 11/23/66 

d/m/l - 
9.4 

1073.9 
835.6 
743.0 
306 7 
128.9 

1168 2 
2164.0 
4877.6 

61.5 
56.5 

46.4 
96.7 

816 0 
445.5 
936.9 

1881 8 

Bkg ; 

52.0 

2819.8 

Bkg 

Bkg 

Bkg.  
Bkg . 

6.9  

- h * t ! r r + d  Reviewed/L ab Counsel 
PuMic/y Releasable 

% of R.P.G. 

1 . 4  
16.1 
12.5 
11.6 

4.6 
19.4 
17 .5  
32.5 
73.2 

9.2 
8.5 
7.8 
7 . 0  

14.5 
12.2 
66.9 
14 .1  
28.3 
42.3 --- 

-I- --- 
'0.1 



LO LAMOS SClENllFlC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 

TO: W. D. Purtymun 

~ 2 6 .  
-27. 

28. 
29. 

30 
31. 
32. 
33. 
34. 
35. 
36. 
37 
38 
39 
40. 

-41. 
-42. 
-43. 

444  0 

45. 
-6. 
-47.  

63. 
64. 

Sample 

DATE: January 11, 1968 -% 

Col l ec t ion  D a t e  

E f f luen t  from Ten-Site 11/23/66 
MCS-1 
hlC 0- 2 
Surf ace Gaging 
S t a t i o n  #1 
blCO- 3 
MCS-3.9 
MCO-4 
hC0- 5 
MC0-6 
MCO-6 5B 
XICol 7 
KO-7.5 
MCO-8 
MCo18.2 
Drain N of new Sigma 11/28/66 Drain S of new Sigma 11 

Dra in  SE of new Sigma 11 

Surface Flow upper 
Sandia Canyon 11 

Pond a t  Omega S i t e  
LAO-1 
Surface flow below W-Site 
Condensate from ho le  N-2 
S i t e  TA-52, 280-295 f t  . I 1  

Upper DP Canyon I t  

Acid Canyon a t  AC-4 11 

Acid Weir 
Surface at  Pueblo #1 
Pueblo #2 
TW-2 
TW-PA 
Pueblo #3 
Po- 3B 
Po-4A 
po14B 
Hamil ton Bend Spring 

DFCanyon near TW-3 11/29/66 
DPICanyon 400 yds w e s t  
of TW-3 
LA-1 
'-- 1 A  

11 

11 

I t  

11 

I1 

I1 

I1 

11 

( 1  

11 

11 

I1  

I 1  

11 

11 

I t  

11 

11 

I1 

11 

I1 

11 

11 

It 

I t  

11 

11 TW-1A 

11 

I 1  

I? 

U m / l  - 
264.3 
Bkg . 
Bkg 

149.0 
33.1 
93.6 
87.1 

656.2 
317.6 
483.1 
884.4 

1789.2 
2726.3 
1339.2 

19.6 
15.1 

Bkg 

20.2 
216.2 

15.9 
3.0 

1.6 
7403.0 

99.8 
6.9 

Bkg 
Bkg 
Bkg 

51.3 
3.3 

16.7 
6 .0  

23.6 
1 . 6  
3.6 ~ 

1674.0 

2614.0 
16.5 

Bkg . 

% of R.P.G. 

4.0  
' --- --- 
2.2 
0 .5  
1 . 4  
1 .3  
9.9 
4 .8  
7 . 3  

13.3 
26.9 
40.9 
20.1 

2 . 9  
2 . 3  
I-- 

3.0 
32.5 
2.4 
0 . 5  

0.2 
111.2 

1 .5  
1 . 0  

Bkg 
Bkg 
Bkg 

7.7 
0.5 
2 .5  
0.9 
3.5 
0.2 
0 . 5  

25.1 

39.2 
2 . 5  
I-- 
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TO: W .  D. Purtymun -3. DATE: J a n u a r y  11, 1968 

6 5 .  

66. 

fJ67. 
68. 

69. 
70. 

'71. 
-72 
-73. 

* '74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 

90. 

91. 

92. 
93. 
94. 

95. 
96. 
97. 
98. 

-99. 

Sample Col lec t ion  D a t e  d/m/l 

Surface Los Alamos 
Canyon nea r  LA-4 11/29/66 
Rio Grande a t  Otowi 
above conf 1. , w/LA Canyon I 1  

LA Canyon a t  Rio 11 

below c o n f l . ,  w/LA Canyon I t  

Mid Sandia Canyon 11 

Stop Sign Well I 1  

Basalt Spring 11 . 
Los A l a m o s  Spring 11 

Indian Spring 11 

Sacred Spring I 1  

Rio Grande a t  Otowi 

11/30/66 
I 1  

t l  

11 

t r  

11 

11 

11 

l? 

11 

DPW-1 
DPW-2 
DPW- 3 
DPW-4 
DF-5 
DP-6 
DP-7 
D F . 8  
D P . 9  
DP-10 
DF.7 Cooling Water 12/1/66 
DF.7 from Waste P i t  
Jemez River  above Soda Dam 1/9/67 

H a l f  way up p ipe  l i n e  road 

E. Fork Jemez River  at Jct. 
S t a t e  Road #4 
S t a t e  Road #4, L.A. Sandoval 
Line  
DPW-1A 
DPW-3 
EPPI. P i t  #1, (DPW) 

Rio Grande at  Coch i t i  1/25/67 
180 f t .  Well, La  Majada 
Santa  Fe River (La Bajada) 
Surface at  TA-2 2/8/67 
MCO- 3 2/9/67 

l? 

Spring at  Soda Dam 11 

(snow) I 1  

11 

I 1  

1/30/67 
11 

I t  Bldg. #35 

I 1  

I 1  

Bkg 

Bkg 
Bkg 

Bkg . 
Bkg. 
Bkg . 
Bkg . 
Bkg. 

24.2 

BlCg 
Bkg 
Bkg 
Bkg, 
Bkg ** 
Bkg . 
Bkg 
Bkg 
Bkg. 

19959.0 
239.0 
Bkg 
Bkg 

4 . 0  
10.0 

6.0 

7.0 

1 . 0  
485.0 
Bkg 

3955.0 
Bkg 

-0- 

Bkg 
69.0 
10.0 

% of R.P.G. 

--- 
-I- --- 

0.1 

0.1 

.o 
7.3 --- 



LO LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
Loa ALAMOS. NEW MEXICO 

TO: W .  D.  Purtymun -4. DATE: January 11, 1968 

100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 

# 108. 
109. 
110. 
111 0 

112. 
113. 
114. 
115. 
116 
117. 

118. 

119. 

120. 

121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 
132. 

134. 
135. 

137. 

133.. 

136 

d/m/l Sample Col lec t  ion Date 

b E 0 -  4 2/9/67 74.0 
129.0 

I f  106.0 
Eo-5 

492.0 
MCO- 6 

1303.0 
2487 0 

MCO-7.5 

> t r  1308.0 
MCo-8 
EO-8.2 

Bkg . Surface at GS-1 1 f  

Surface DP Canyon nea r  TW-3 2015.0 
LA*1 2/8/67 Bkg . 
LAO-3 2/9/67 287.0 

Bkg . TW- 3 I1 

TW- 1 2/14/67 . Bkg . TW- 8 I ?  

Bkg 

D e c . ,  1966 Bkg . 

- 
I? 

11  

f f  

11  

MCO- 7 i 

‘%I 
‘1 

0 ‘  

i 

Bkg 
Bkg 

PM-1 (prepumped 22 h r s . )  2/15/67 Bkg 
C h a m i t a  O C t . ,  N O V O ,  

C o c h i t i  O C t . ,  N o v . ,  

Embudo O C t . ,  N O V - ,  

PM-1 (prepumped 15 min.)  f f  

PM-1 (prepumped 5 hrs . )  t f  

D e c . ,  1966 Bkg 

D e c . ,  1966 Bkg . 
O t o w i  O c t . ,  Nov., 

Dec., 1966 Bkg 
DT-5A, 1 ,280  f t .  2/15/67 Bkg . 

Bkg DT-5A, 1,730 f t .  f t  

5 0 . 0  DT-10 1t  

WI-3, 1,000 ft. 2/16/67 115.0 
110.0 
110.0 

PW3, 1,500 f t .  

110.0 
105.0 

.PM-1 (prepumped 72 h r s . )  2/17/67 105.0 

PM-1 (prepumped 121 h r s . )  2/19/67 105.0 

f f  

1t  PM-3, 2 , 0 0 0  ft. 
PM-3, 2,400 f t .  f t  

-1 (prepumped 47 h r s .  ) I t  

PM-1 (prepumped 94 h r s . )  2/18/67 110.0 

PM-2 (prepumped 5 min.) 11 

PM-2 (prepumped 2 .5  h r s .  ) 11 

PM-2 (prepumped 1 0  h r s . )  1 f  

PM-2 (prepumped 22 h r s . )  2/21167 100.0 
PM-2 (prepumped 34 h r s . )  11  

PM-1 (prepumped 144 h r s . )  2/20/67 105.0 
105.0 

94.0 
105.0 

115.0 

5% of R.P.G. 

1.1 
1 .9  
1.6 
7.4 

19.6 
37.3 
19.6 

30.2 
--- 

--- 

--- 
--e 

--- --- 
-I- 

O .  8 
1 . 7  - .  
1 .6  
1.6 
1 . 6  
1 . 6  
1 .6  
1 .6  

1 . 6  
1.6 
1.4 
1 . 6  

1 .6  

1 . 5  
1 . 7  
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TO: W. D. Purtymun -5. 

138. 

&141 
7 4 2 .  

144. 
145. 
146 

dL47. 
1148. 

149 
150. 
151 
152 
153. 
154. 

143. 

155. 
156. 
157. 
158. 
159. 
160. 
161 
162 
163 
164. 
165. 
166 
167. 
168. 

M69.  
m 7 0 .  

171 
k172 

173. 
174. 
175. 

Sample Co l l ec t ion  Date 

PM-2 (prepumped 47 h r s . )  
Spring 4A 
Seep at Mouth of 
Los A l m s  Canyon 
TA-52, Hole N-2 
TA-52, Hole N-2 
LAO-1 
LAO-3 
DP-Canyon near  TW-3 
TW- 3 
Spring 4A 
Creek at MCO-4 
Gage S t a t i o n  #1 
MCO-3 
MCO-5.0 
bIC0-6 0 
MCO- 7 

MCO-8 
E O - 8 . 2  
Waste at  G a g e  S t a t i o n  #2 
Surface  Gage S t a t i o n  #1 
MCO- 3 
MC0=4 
E 0 1 5  
MCO-6 
MCO-7 
Mco-7.5 
Mc0-8 
LAO-1 
LAO-3 
DP4anyon near  TW-3 
Spr ing  4A 
Doe Spr ing  
MCO-6 
Doe Spring 
MCO- 7 
MCO- 5 

Guaje Canyon - 6 
Guaje Canyon - 3A 
Guaje Canyon - A '  

MCO-7.5 

MCO-7.5 

2 / 2 2 / 6'7 
3/3/67 

3/18/67 
3/1/67 
3/8/67 
3/2/67 

11 

11 

11 

3/3/67 
3/1/67 

I 1  

t? 

11 

11 

11 

I 1  

11 

11 

4/3/67 
11 

I 1  

lt 

tt . 

11 

11 

I1 

11 

4/4/67 
11 

11 

3/3/67 
5/11/66 
5/2/67. 
4/24/67 
5/2/67 

I? 

11 

5/5/67 
11 

11 

DATE: January 11, 1968 

d/m/l % of, R.P.G. .- 

105.0 1 . 6  
SAMPLE LOST 

15 .1  
8 . 7  

1 8 . 4  
31.8 

202.8 
2076.0 

91 .1  
2 1 . 3  
70.7 
53 .5  
57 .0  

172.7 
183.7 
613.1 

1323 5 
2608.4 

92.9 
43.6 
50.9 

152.2 
314.4 

582.1 
1134.9 
2544.4 

6 3 . 0  
159.6 

2106.6 
28 .3  
16 .8  

1 6 . 8  
499.8 
254.0 
942.8 

2 1 . 4  
24 .2  
2 1 . 4  

1515.3 

176.4 

193 .2  

0 . 2  
0 . 1  
0 . 3  
0 . 5  
3 . 0  

31.2 
0 . 1  
0 . 3  
1.1 
0 . 8  
0 . 9  
2 . 6  
2 . 8  
9 . 2  

19 .9  
39.2 
22 .8  

1 . 4  
0 .7  
0 .8  
2 . 3  
4 . 7  
2 . 6  
8 . 7  

1 7 . 0  
38.2 

0 . 9  
2 . 4  

31.6 
0 .4  
0 . 3  
2 . 9  
0 . 3  
7 . 5  
3 . 8  

14 .2  
0 . 3  
0 . 4  
0 . 3  
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179. 
180. 
181 
182. 

184. 
185. 
186. 
187 

153 

)188-. 
189. 
190. 
191 
192. 
193 
194. 
195. 
196. 

197. 

198. 

199. 
200. 
201. 
202. 
203. 
204. 

. 205. 
206. 
207. 

208. 

210. 
211. 
212. 
213. 
214. 
215. 
216. 

Sample Co l l ec t ion  D a t e  

MC O- 4 
MCO- 3 
MCO- 8 
DP4anyon near  TPl-3 
LAO-4 
MCS-3.9 
bES-3.8 
Gaging S t a t i o n  #1 
DP-Canyon near  TA-21 5/3/67 
Guaje Canyon #12 5/5/67 
LAO-1 5/2/67 

5/1/67 LA- 1B 
LA- 3 
LA-4 
LA- 5 
LA-6 
C o c h i t i  Jan. ,  Feb., '67 
Embudo Jan.,  Feb., 

Chamita Jan., Feb., 

Otowi Jan., Feb., 

G-1 
G- 1 A  
G-2 
G- 3 
G 4  
G-5 
G-6 
PM-1 5/10/67 
P a j a r i t o  Canyon, 
Highway #4 
P a j a r i t o  Canyon, TA-18 
Surface Water, TA-18 
Gravel  Pit near TA-18 
Canada d e l  Buey near TA-46 5/18/67 
LAO-1 
LAW2 
LAO-4 
D P O - 1  
DPS-2 

5/2/67 
11 

11 

11 

11 

( 1  

11 

11 

11 

11 

11 

11 

M a r * ,  1967 

M a r . ,  1967 

M a r .  9 1967 
5/2/67 

1 t  

1? 

11 

11 

11 

11 

5/9/67 
I1 

11 

11 

6/2/67 
f l  

11 

6/7/67 
I 1  

d/m/l 

159.0 
77.2 

2435.2 
2799.0 

406.2 
98.2 

105.0 
80 .8  

6387.4 
23.6 

104.4 
26.8 

25.2 
24.7 
16 .8  
25.7 

16 .3  

I 32.0 

23.6 

29.4 
21.0 
23.1 
23.6 
24.7 
19.4 
25.7 
20.5 
28.3 

40.9 

23.6 
42.0 
24.7 

136.5 

592.1 
3908.7 
4146.5 

37.8 

1915.5 

% of R.P.G. 

2.4 
1 .2  

36.6 
42.0 
6 .1  
1.5 
1 . 6  
1 . 2  

95.9 
0 . 4  
1.6 
0.4 
0.2 
0.4 
0.4 
0 .3  
0 . 4  

0.5 

0.4 

0.4 
0.3 
0.3 
0.4 
0.4 

0.4 

0.4 

0.3 

0.3 

0.6 
0 .6  
0.4 
0.6 
0.4 
2 . 1  

28.8 
8 .9  

58.7 
62.3 
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217. 
218. 
219. 
220. 
221 
222. 
223. 
224. 
225. 
226 
227. 
228 
229. 
230. 
231 

233 
234. 
235. 
236- 
237. 
238. 
239. 
240. 
241 
242 
243. 
244 
245 
246. 
247. 
248. 
249. 

232. 

DATE: January 11, 1968 

Sample Col lec t ion  Date d / m / l  

DPQ.3 6/7/67 3913.4 
DF-Canyon above GS 6/2/67 1791.1 
GS-1, Mortandad Canyon 6/7/67 102.4 
hES-3.8 6/5/67 96.1 

87.7 hES-3.9 
MCDI 3 6/7/67 8 0 . 8  
MC& 4 6/5/67 130.2 
kIC0- 5 6/6/67 236.2 

6/2/67 208.9 
437.8 

MCO-6 

853.5 
MCO- 7 

2360.6 
Mco-7.5 
MCO- 8 
P a j a r i t o  Canyon 6/8/67 38.3 

6/26/67 46.7 
36.7 

Spring #1 ( R i o )  

41.9 
Spring #2 
Spring #3 

38.8 
43.5 

Spring #3A 

44.6 
Spring #3AA 
Spring #3B 

6/27/67 33.0 
47.7 

Spring #4 
Spring #4A 

39.8 
38.8 

Spring #5 

33.5 
Spring #5A 

40.4 
Spring #6 

39.8 
Spring #6A 

38.8 
Spring #7 

11 43.5 
Spring #8 

- 39.3 
Spring #8A 
Spring #9 

6/26/67 45.1 
43.5 

P a j a r i t o  Canyon at R i o  
Mortandad Canyon at R i o  
F r i j o l e s  Canyon at R i o  6/27/67 44.6 

47.7 Ancho Canyon at R i o  

11 

11- 

l t  

I 1  

11 

11 

I f  

11 

I* 

11 

11 

11 

l t  

11 

I1 

11 

11 

11 

l t  

56 of R.P.G. 

5 8 . 8  
26.9 

1 . 4  
1 .3  
1 . 2  
2s. 0 

. 3.5 
3.1 
6.6 

12.8 
35.5 

0.6 
0.7 
0.5 
0.6 

0.6 
0.6 
0.4 
0.7 
0.5 

0.5 

1 .5  

0.5 

0.5 

0.6 
0.5 
0.5 
0.6 

0.6 
0.6 
0.6 

0.5 

0.7 

CRB:mtj 
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CESIUM-137 AND PLUTONIUM IN LIQUID WASTE 

DISPOSAL AREAS AT LOS ALAMOS 

T. E. Hakonson and K. V. B o s t i c k  

Los Alamos Scientific Laboratorv, Los Alamos, New Mexico 87544 

_- 
Abstract. The results of an ecological investigation of plu- 

. tonium and 137Cs are described for three canyons which have been 

used as liquid waste disposal areas at Los Alamos. 

sediments were identified as the major reservoir of waste radio- 

activity based on the relatively high radionuclide concentrations 

measured in this component. Hydrological sediment transport proc- 

esses in the respective canyons play a major role in the downstream 

movement of radioactivity. Statistically significant correlations- 

between plutonium and 137Cs in sediments downstream from the waste 

outfalls support a physical transport mechanism in the redistribu- 

tion of sediment radioactivity. 

activity ratios were calculated for plutonium in the canyons than 

Stream channel - J 

- c 

c 

.. 
Substantially higher plant :sediment 

2 

I 3 

I 

. .  

..; q i  

corresponding ratios derived by others through laboratory experi- 

mentatiw. 

137Cs concentrations ' in vegetation were observed -in two canyons 

which currently receive.wastes.but not in the third canyon which 

, > 

Significant positive correlatxons between plutonium and , 
, .' 

8 

has not received wastes for 10 years. 

tions of plutonium in small ground-dwelling rodents living adjacent 

to the contaminated streams were observed in lung and pelt tissue, 

indicating that resuspension is likely a major mechanism in the 

contamination of the rodents. 

Highest average concentra- 

1 
I 

\ 
\ 

__-. - - 
Reviewed/tab counsel , f , 6 ~ ~ , 1 ~ c * $  C j  <'i-''' ' 
PuMiclyReieasaMe. i APR 2 1 !$if3 
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Key_ words: .Cesium-137; plutonium: 

waste: plutonium uptake: cesium uptake; 

INTRODUCTION 
\ 

radioecology; radioactive 

radionuclide 

The Los Alamos Scientific 'Laboratory (LASL) has 

various aspqcts of the nuclear energy field for over 

transport. 

invest igated - .- 

30 years in a 

great,number of fabrication and experimental facilities scattered 

over the Laboratory site. Liquid waste streams from some of these 

facilities contained low-level amounts of radionuclides such as 

plutonium and cesium, which after collection and treatment were 

released at about 0.5% of the maximum permissible concentration 

(ICRP 1962) to specific areas in the surroundinsenvironment. 

- 

b 

A discussion of environmental plutonium.behavior, based on 

.the few pertinent open literature publications, appears in two re- - 
cent reviews (Hakonson 1974, Hanson 1974). It is evident-that plu- 

tonium behavior in the environment has received'little attention, 

especially in freshwater and terrestrial ecosystems. There are 

several aspects of plutonium movement through the environment which 

warrant investigation, especially the phenomena of adsorption, ab- 

sorption, biological 'accumulation, trophic level increase or de- 

crease, seasonal and long term variations, and how all of these 

factors vary with ecosystem type. 

some of these factors has been to compartmentalize the ecosystems 

under study. Such an approach required, as a' first step, the iden- 

Our approach at investigating 

tification of plutonium receptors in the ecosystems. This' paper 

. presents the results of a radioecological survey conducted in 
I 
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October and November 1972 in three canyons which received liquid 

wastes for various periods over the last 32 years. 

objective of the study was to document the 238PuI 239PuI and 137cs 

The primary 
, . 

levels in several canyon ecosystem components as a function of dis- 

tance below waste discharge areas in order to identify some of the 

eoosystem components of importance in radionuclide redistribution. 
~ 

In the course of study, data were gathered on radionuclide concen- 

tration variability, plutonium and 137Cs isotopic relationships, . 

and the influence of canyon use history on radiocontaminant behav- 

ior. A small portion of the data appearing in ,this paper was pre- 

sented elsetjhere (Hakonson et al. 1974). 
/ 

METHODS AND MATERIALS 

Studv Area 

The Laboratory is located on the east flank of the'Jemez 

Mountains, on a portion of the Pajarito Plateau, in north-central 

New Mexico. The plateau, which has pronounced elevational gradient 

in the east-west direction, was formed by successive ash flows from 

a volcanic area 32 km to the west, The Laboratory area has a semi- 

arid, continental' mountain climate; precipitation average's about 46 

cm at the higher elevations (- 2200 m) on the west and about 18 cm 

\ 

at the lower elevations (- 1650 m) on the east. Rainfall accounts 

for about 75% of the annual precipitation. 

km 

% 

Drainage from the 113 

Laboratory site is via the many canyons which bisect the pla- 2 .  

teau. 

. .  



Nearly all of the liquid wastes generated by the Laboratory 

since its beginning in 1943, were collected by industrial waste 

lines, treated (since 1951) and released into one of three semi- 

drainage canyons (Fig. I) . Acid-Fueblo (AP) Canyon received un- 

treated liquid waste from 1943 to 1964. The treatment facility 

was subsequently decommissioned and--disnantled and AP Canyon--has 

not received liquid wastes/ for about 10 years. 

Canyon currently receives>;effluent from a treatment plant as it 

has since 1952. 

commissioned within the next few years. 

ceived effluent from a waste treatment facility since 1963. 

use as a disposal area is expected to continue into the future. 

t 

1 
DP-Los Alamos (DP)  - 

U 

It is anticipated that this facility will be de- 

Mortandad Canyon has re- 
4 

Its - - **-*- .-e - - - - -  ___. - -  I - - .  
,-vu.-- - 

In general, the physical features of the three canyons are 

similar. Near the waste outfalls at elevations of about 2200 m, 

the stream channels are narrow (< 1 m), rocky, and contain rela- 

tively thin layers of sediment (< 30 cm). The stream channels de- 

crease about 200 m in elevation within 2000 m of the respective 

outfalls, where they widen to 2-3 m and the alluvium generally in- 

creases in depth (i.e. f r o m  30 cm up to 35 m). - In Mortandad Canyon 

alluvial deposits increase in 'depth abruptly, whereas in DP and AP 

, 

\ 

- -  
Canyon, the increase is slight until after the two canyons join. 

4 
C 
- > The A@ and DP Canyon systems join about 10000 m below the DP Canyon 

1 
> 

2 > 
waste outfall and continue as one canyon for an additional 6000 m 

c 
., before entering the Rio Grande (Fig. I). Mortandad Canyon, on the 
c 

other hand, does not link with any major canyon on its path to the 

Rio Grande. 
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Surface water exists in portions of all three canyons as a 

result of Laboratory effluents and/or domestic sewage, but these 

flows occur only in small segments of the canyons near the outfall ' 

areas. Relatively large flows occur in all three canyons during 

storm runoff events. Storm runoff reaches the Rio Grande in the 

AP-DP Canyon system whereas the runoff water rapidly soaks i n t o  

the thick alluvial deposits in Mortandad Canyon and seldom reach - 
post-outfall distances exceeding 3 km. 

A detailed chemical characterization of the liquid wastes cur- 

rently released to DP and Mortandad Canyons has not been attempted. 
-* 

W e  know that the wastes are alkaline H averaqes about 111 as a 

consequence of the treatment process and that large, but unquanti- 

fied amounts of chelating agents such as EDTA are present in the 

effluent. Volumes of effluent entering the canyons average about 

2 x lo5 l/d into Mortandad Canyon and 2 x lo4 l/d into DP Canyon. 

Releases into Mortandad Canyon occur on a daily basis, whereas re-, 

leased into DP Canyon are made about once a week. The effluents 

rapidly soak into the alluvium below the waste outfalls and dis- 

. 

- ~ = - ~  ---=-- ---..- - --e-- .. - --------- -- '.L 
-s - 

> - 
. . ..... .... . .  ......... - ------.-.. ._:__ .---.=. ~~~. - -L:-- L.. :.- . .  . .. ... 

derground about 800 .... m .............. post-out2all ......... in Mortandad Canyon and 
. .. ....... - . . . .  

1 .~.1 . .  m-&+F41r-:-- =-.. _,_._ -. - -. -. - 
-- 

- -_ --A 

Available treatment plant records were used in estimating the 
.I 

i 
> - amounts of pl_utoniwa released to the three canyons (Hakonson et al. 
? '  

c 
J 1973) Plutonium additions to AP- - CanyQaw9re. Zssimated _ - -  as 170- .__ mCi 

=d 

A -I 

c f r o m  1943-1964. About 80% of this quantity was released pr ior  to * 
1950.and virtually all of the plutonium was 

referred to as 239Pu). 

39-24 'Pu (hereafter 

An unknown amount of radioactive soils/ 

sediments were removed from AP Canyon in the immediate area of the 



outfall during decontamination and cleanup of the treatment plant 

in 1964. 

at the present time, the 239Pu/238Pu activity ratio in the effluent ' 

measures about 1, although most of the plutonium released to this 

canyon was 239Pu. The release into Mortandad Canyon was about 42 

mCi through 1972, and since 1968 most of the Pu on an activity 

basis was 238Pu. Prior to 1968, nearly all of the plutonium re- 

leased to DP and Mortandad Canyon was 

handled in quantity at the Laboratory until 1968. 

DP Canyon received an estimated 32 mCi through 1972 and, 
-4iT - -----... 

I -  

- Q -----I- J. - . 

- -  . - I _ . < -  

I 

2 3 8 ~ u  was not 2 3 9 ~ u  since 1 .  

Total 13'Cs additions to the canyons could not be estimated - 
with available data. During 1973, about 300 mCi wm-9 released to 

Mortandad Canyon and 1 mCi to DP Canyon. Of the three canyons, 

it is thought that Mortandad Canyon received the largest total 

amounts of this nuclide. 

_.& -. 4 

Samplinp 

A sampling network w a s  established in the canyons during the 

summer of 1972 (Fig. 1) at two locations above the waste discharge 

outfalls to serve as control areas and also at 0, 20, 40, 80, 160, 

320, 640, 1'280, 2560, 5120, and 10240 m below the respective waste 

-. -_ outfalls. Considerably more sampling emphasis was placed on the 

I 
-I area immediately below the outfalls because radionuclide concentra- 
- 4 

J 

> 

2 - tions were expected to change rapidly in this region. 

_I 0 
A core sampling technique was used in the collection of sedi- 7 

c 
A 

ment samples. 

ened on one end and was gently driven with a hammer into the sedi- 

A section of 2.4 cm diameter plastic pipe was sharp- 

. ment to a maximum depth of 30 cm. 'Each station was sampled at the 

center and two lateral positions in the stream channel fora total 

. .  
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/ 

of three cores per station. The coring device resulted in about 

a 10% compaction of the contained core. In many cases, sampling 

depths were less than 30 cm, especially in the upper portions of 

the canyons where alluvial deposits were shallow. Sampling depths 

also varied from core to core at each station although in most 

cases were about m. Individual sediment samples were sealed 
in a plastic bag to prevent: cross-contamination and they were 

frozen until the radionuclide analyses could be initiated. The 

-4-- e p w \ a r \ t  _- 
x- 

frozen core sample from the center of the stream channel was sec- 

tioned into a 0-2.5 ern, 2.5-7.5 cm, 7.5-12.5 cm and a remainder 

(below 12.5 cm) section to provide data on the vertical distribu- 

J 

. tion of 13’Cs and plutonium. 

A sample of the most abundant grass, shrub, and tree species 

was collected at each sampling station to determine the key plant 

receptors of plutonium and 137Cs. In addition, mosses and crus- 

tose lichens were sampled when available.. Only those plants which 

were directly rooted in the stream channel, or that were likely to 

-be inundated during storm runoff events, were collected. The 

samples consisted of the complete above-ground portions of- ‘the 

grasses, mosses, and lichens and the terminal leaves and stems of 

the shrub and tree species. Particulates were not removed from 

! 

the exterior-of the plant surfaces prior to radiochemical analysis. 

A considerable amount of soilxas associated with moss and lichen 

samples. 

lection to prevent sample cross-co”n<amination. Most species were . 
Each sample was bagged and sealed immediately upon col- 

identified to genus prior to analyses . 
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Small mammal collections were made in the control area above 

the respective outfall locations, and at the 0, 2560, and 10240 m 

. post-outfall sampling stations. Snap traps were positioned on a 

6 x 8 grid network at each station with two traps at each grid 

point for a total of 96 traps per station. Eight grid points were 

established at 5 m intervals parallel to the stream channel, and 

six were established perpehdicular to the stream channel at 10 m 

intervals. 

trapped for three nights (288 trap-nights) without pre-baiting 

treatment. Each specimen was weighed, measured, and examined ac- 

cording to procedures outlined by Packard (1971) to provide data 

.- 

! 

Peanut buttero'was used as bait and each station was 

I 

'on various physical characteristics of the species. The pelt was 

first removed from the animal to prevent contamination of the re- 

mainder of the carcass with pelt debris. The skinned carcass was 

cleaned with a damp paper towel to further reduce the probability 

of cross-contamination. The lung, liver, and evicerated carcass 

were saved, along with the pelt; for individual radionuclide analysis. 
I 

. . Radionuclide analysis 
\ 

Vegetation and rodent carcasses were oven-dried at 100°C for 
_--- 

24 h and then were muffled at 45OoC until a white ash was obtained. 
1 

Ashed'biotic samples were dissolved in 50 ml of 7.2 N HN03 in a 
3 ! 

1 -  

I 600-ml Pyrex beaker and were analyzed for  137Cs on a 7.6 x 7,6 cm 

1 NaI (Tl) scintillation detector. Oven-dried sediment samples were 
, 

I 

counted in a 600-ml Pyrex beaker and the height of the contained 

volume was recorded to the nearest millimeter. Standards contain- 
/ 

ing known quantities of 137Cs were 'prepared in the proper geometry 



- _  

to compare with sample materials. Some samples contained measur- 

able 134Cs and 40K and the shannels methpd was used to cor- 
’ rect the 137Cs photopeak area for 134Cs and 40K contributions. 

The minimum 137Cs sensitivity (P < 0.05) of our gamma detec- 

tion system was: 
_ -  

Sediment (50-grqm sample) - 0.09 pCi/g 

Vegetation (100;gram sample) - o.%pci/g 

Mouse Carcass g15-gram sample) - 0.30 pCi/g 

All sample materials to which tracer quantities of 2 4 2 ~ u  were 

added, were subjected to hydrofluoric-nitric acid digestion, ion 

exchange separation, electrodeposition, and alpha-ray spectroscopy 

to quantify the plutonium content. The total sample was carried 

through the plutonium chemistry to eliminate any errors associated 

with aliquoting a complex matrix, such as the sediments. The mini- 

mum detectable -amount of 238Pu and 239Pu based on the variation in 

counts due to background was 0.05 pCi/sample assuming a 50% recovery 

of -the 242Pu tracer. Tracer recoveries for sample data reported in 

this paper varied from+G100% and averaged about 45% since the pro- 

cedures used were not optimized for biological samples.. As proce- 

dure improvements were developed, l o w  activity samples with recov- 

cries below 30% were either reanalyzed or excluded from the follow- 

3 0  

\ 

~- 
. ,  

J 

5 2  

i -  ing data analysis. - -  
J 

RESULTS AND DISCUSSION . 
, 

Radionuclides in sediments 

The mean 23*Pu, 239Pu and 13’Cs concentkations in sediments 

along with variability estimates as a function,of distance from the . 
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liquid waste outfalls are presented in Table 1. Concentration 

means for the control area were based on a sample size of six, 

whereas post-outfall concentration averages were based on a sample 

size of three. 

Maximum concentrations of 160 pCi 238Pu/g, 70 pCi 239Pu/g and 

2200 pCi 137Cs/g were measured in sediments f rorn Mortandad Canyon, 

the area that has been used for liquid waste disposal for the 
3 

10 
least amount of time (#years). Concentrations in Mortandad - - 4 

Canyon sediments typically averaged 5-10 times higher than those 

in DP and AP Canyons at comparable post-outfall distances. This 

observation is noteworthy in that both DP and AP Canyons received 

.about as much or more plutonium than Mortandad Canyon. 
c 

Concentration patterns with distance post-out- were similar 

between canyons in that highest values were measured near the waste 

outfalls with lower concentrations occurring further downstream. 

The highest concentrations of plutonium and I3’Cs in AP Canyon sedi- 

ments were measured at the 80 m post-outfall location in an area of 

sediment accumulation. 

Concentrations of plutonium and cesium in most post-outfall 
\ 

sediment samples reflect the addition of liquid wastes to consider- 

able distances downstream evfn though surface water does not exist 
- 
A .  

J 
5 
- - - - in the 1ower.reaches of the canyons through most of the year. Plu- 

tonium and cesium concentrations about 10 times control values were I 

-I n 

c, measured at the 2560 m sampling station in Mortandad Canyon which 
t 

was about 1500 m downstream from the last permanent surface water . 
in the canyon. The downstream edge of the contamination was 

ed about 3500 m post-outfall with the aid of gamma radiation 

locat- 

survey 
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TABLE 1, Average cesium-137 and plutonium concentrations in sediments 
from control and l i q u i d  waste contaminated areas during 1972. 

Canyon-Sampling 
Location 23*F+l (pCL/g dny) 

Mortandad 

Control 0.17* ( 99)** 0 .47 (  5 2 )  

59 ( 2 2 )  

70 ( 86) 

26 (120) 

9 .6  ( 55)  

38 (110) 

3.3 ( 81) 

4 .0  ( 28) 

2.4 ( 38) 

2.5 (110) 

0 , 0 6 (  73) 

0 .02 (130) 

2.0 ( '83) 

2200 ( 43) O * * *  1 6 0  

20 

40 

80 

1 6 0  

510 (100)  

530 ( 94) 

630 ( 14)  

1200 ( 30) 

290 ( 74) 

320 ( 19)  

90 ( 30) 

320 

640 

1 2 8 0  . 6.8 ( 42) 

2560 

5120 

8 . 6  (110) 

0 .05 (140) 

0 .01 (120) 

9 1  ( 71) 

0 .57(  26) 

' .  10280 0 31 ( 11) 

DP-Los Alamos 
0 ,31(100)  

1700 ( 74) 

0 .03(  58) 

28 ( 68) 

7.9 ( 89)  

0.58 (120)  

2.5 (120) 

0 .61(  43) 

0 . 5  [ 75)  

0 , 7 0 (  46) 

Control o . o 2 ( l s o )  

.2.1 ( 66) 

1.5 ( 37) 

0.06 ( 76) 

0 .20(  84)  

0 

1 9 0  ( 52) 

5.9 ( 80)  

49 (140) 

20 

40 
1 

80' 

1 6 0  :I 

320 '. 

'. 

640 

0.15( 46)  

0 .17(  54) 

Q . 2 3 ( ' 7 7 )  



TABLE I, (Continued)  

. .  

Canyon-Sampling 

Location 3ePu ( p c i l g  &y) 3gpu [ p c i l g  &y) 3’CS ( p C i / g  drry) 
1 ”  DP-Los Alamos 

2560, 

5120 

10280 

0.03( 66) 

0.03 (130) 

0.05( 64) 

- 
0.17( 69) 13 ( 12) 

0.36( 82) 

0.13( 35) 

3.6 ( 42) 

1.6 ( 28) 

Acid-Pueblo 

I Control 0 . 0 0 9 ( ~ 0 0  1 0.20 (100) 0.36( 78 ) 
I 

0 0.02 ( 50 ) 2.3 (120) 0 .53 (  15 ) - 

20 0.09 (150 ) 2.2 ( 38) . D. OZ(140 ) 

40 0.03 (100 ) 6.9 ( 99) 1.5 (140 ) 

54 ( 64) 0.74 (100 ) 80 1.0 ( 76 *. - 
0.08 ( 35 ] 8.5 ( 87) 14 ( 42 ) 160 

320 ‘0.08 ( 7.5) 12 ( 23) 1.1 ( 6.4) 

640 ’ 0.08 [ 25 ) 11 ( 291 1.5 ( 21 ) 

2560 0:02 (100 ) 1.5 ( 19) 1.1 ( 30 ) 
\ 5120 0.01 (100 ) 0.35 ( 80) 0.31( 2.6) 

10280 0.02 ( 50 ) 0.74 ( 66) 0.20( 30 ) 
. .  . . . . .  . . . .  . . .  . , . .  . . . .  . .  . . - . . . . . . .  

.a * 
Control neans based on six samples, post-outfall m e a n s  based 
based on three samples 

** standard deviation 
mean Coefficient of variation ( 

*** 
Meters below waste effluent outfall. 

I 
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238Pu levels measured at the 2560 m loca- instruments, EIevated - 
tion, demonstrate that the downstream transport of this isotope 

occurred within a four-year period, since significant ' 2 3 8 ~ u  was 

not released to Mortandad Canyon until 1968. 
- J 

'1 -- 
Cs concentrations significantly '(P < 0.05) I3 I Plutonium-239 and _- 

above control station values, were measured at the 10280 m sampling 

location in DP Canyon, so& 3000 m below the confluence of F a n d  

AP Canyon and.about 40002m downstream from any permanent surface 

water. Relatively low sediment concentrations of 238Pu were measured 

in the DP Canyon study area indicating that either low quantities of 

this isotope were released to the canyon and/or that substantial 

redistribution had occurred. 

Storm runoff, especially rain, has been implicated asanimpor- 

tant vector in the transport of radionuclide contaminated sediments 

down the canyons (Kingsley 1947, Purtymun 1974). Surface. flows 

following a rainfall event on the upper DP-AP Canyon watershed 

often reach the Rio Grande.' Data presented elsewhere (Purtymun 

et al. 1966) indicated that sediment concentrations of plutonium 

.in the upper reaches of DP Canyon increased through the fall- 

winter months as wastes were released to the canyon and decreased 

through the summer months as storm (rain) runoff events moved the 

contaminated-sediments downstream, 

/ 

i 

Hydrological data gathered over 

the last 16 years show that an average of four such events reach 

the Rio Grande River each year. 

the Mortandad Canyon watershed has never reached post-outfall dis- 

On the other hand, storm runoff in 

tances of over 3500 m in the 16 years of observation due to unsatu- 

rated alluvial deposits up to 35 m in depth beginning about 2000 m 
- - 
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post-outfall. Thus, hydrological and accompanying sediment trans- 

port characteristics of these semi-drainage canyons appear to be 

an important factor in the downstream movement of liquid effluent 

radiocontaminants. 

If a physical transport process (i..e. sediment transport) is 
_ -  

operative in the downstream movement of radioactivity, then one 
t 

could speculate that the rilative distribution of plutonium and 

cesium with distance migh; be similar, since differences in chemi- 

cal behavior would be at least partially negated. 

between individual sediment concentrations of the respective iso- 

The correlation 

topes of plutonium and 

tude, were significant 

DP, and AP Canyons, as 

sion. . 

The least squares 

samples from Mortandad 

137Cs1 varying over 2 to 3 orders of magni- 

(P < 0.05) for most comparisons in Mortandad, 
I 

determined by linear least squares regres- 

regression line for 238Pu vs 137Cs -in 27 

Canyon (Fig. 2) was Y = 7.7 11 (SEI + 

0.08 0.01 X (r = 0.63). The regression intercept (7.7) was not 

significantly different (P < 0.05) from zero. Even though the data 

were relatively well-distributed along the regression line, there 

was an obvious clumping of lower concentrations near the origin. 

This tendency was even more pronounced for the DP and AP Canyon 

' \  
--- 

A 

5 
J - - - data comparisons, indicating that samples from areas of intermedi- 

d ate concentrations were needed to better define the plutonium- 
J .  

J 

c 
.-I 5 cesium relationship.. Correlations were improved by log transforma- 

tion of the concentration data as shown by the 238Pu vs 1 3 7 ~ s  com- 

parison fo r  Mortandad Canyon in Fig. 3. Although the interpretation 

of the latter comparison was not immediately obvious in terms of 
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FIG. 2 ,  
sediments from the 0-2560 m segment below the liquid waste outfall. 

The relationship between 13'Cs and 238Pu concentrations in Mortandad Canyon _. 
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Canyon sediments from the 0-2560 m segment below the liquid waste outfall, 

The relationship between log transformed 13’cs and 238Pu concentrations in Mortandad 
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1 

distributional relationships, the regression may be useful f o r  

predictive purposes. 

Similar relationships between plutonium and 13’cs concentra- 

tions are under study in the terrestrial ecosystem at Trinity Site 

(Hakonson and Johnson 1974) where the world’s first nuclear weapon 

was detonated in 1945. If a physical process (i.e. resuspension) 

is operative in the redistribution of weapons-deposited radioacti- 

-- 

vity in the arid Trinity Site environs, then a relationship may 

exist between plutonium and 137~s concentrations in various eco- 

system components. 

Plutonium and I3’Cs concentrations as a function of sediment 

depth for samples collected in 1972 will not be presented at this 

time since another paper at this symposium treates the subject in 

detail (Nyhan et al, this symposium). In general, plutonium and 

13’Cs were relatively well-mixed with depth at most sampling loca- 

tions. The fact that 238Pu had penetrated to the lower sampling 

depths (> 12.5 cm) in Mortandad Canyon indicated that the mixing 

process was rapid compared to vertical penetration rates for plu- - 
tonium in terrestrial ecosystems (Francis 1973). In Mortandad \ 

- _  

5 -  

Canyon I 238Pu penetration to the 12.5-30 cm depth profile had oc- 
2 curred within a four-year period. 
1 - - 
> 
> 

The variability in plutonium and cesium concentrations in 
a 

C replicate sediment samples was generally quite large. The coeffi- 
5 
,l 

cient of variation (CV) for plutonium measurements averaged about 

80% in a range of 6-150% for all three canyons. .The CV for sediment 
I 

137Cs measurements averaged about 50% in a range of 3-140% for all 

canyons indicating that the 137Cs may be more ‘ homogeneously distri- 

buted throughout the stream channels than plutonium. Differences 
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TABLE 2. Mean Concentrations of plutonium and cesium in sediments and vegetation from a control and two contami- 
nated segments of Mortandad Canyon during 1972, 

sample. No. Control Ipcilg &I No. 0-160 m Post-outfall fpcilg &y) ,160-2560 m Post-outfall IpCLlg &)LY) 
0 

Type* Samples 23% 2 3 9 p u  1 s t ~  sanrples siep,, 2 1 5 p u  1 3 7Cs Samples *'*aD;?%.- ._ 259Pu 1 3 7 ~  

Sediment 6 0.17 ( 99) 0,47 (52) 2.0 ( 85) 15 90 ( 79) 40 ( 95) 980 ( 78) 12 12 ( 92) 2.6 ( 69) 200 ( 76) I 

Grass 4 0.02 ( 68) 0.003(58) 1.1 (110) 5 17 ( 64) 1.7 ( 82) 76 ( 81) 2 0.22 0.07 74 (110) 

Shrub 6 0.004( 79) 0.003(42) 0,22( 32) 13 0.71 (170) 0.14 (150) 9.5 (190) 7 0.02 ( 84) 0.008( 44) 5.4 (190) 

Tree 3 0.004(100) O.OOS(44) 0.09( 79) 6 0.18( 82) 0.06 (150) 0.94(100) 8 0.009(140) 0.008(120) 0.37( 70) 

MSS 2 0.08 ( 66) 0.08 (88) 0.62(130) 4 3.4 (150) 1.5 (120) 36 (140) 3 4.3 (120) 2.6 (100) 200 ( 64) 

Lichen 2 0.1 0.6 8 0  3 18 ( 39) 6.6 ( 29) 110 ( 68) 1 1.4 0.67 23 

* Genera comprising the vegetation types were: Grass-=, Bouteloua; Shrub-Quercus, Artemisia, Berberis, Chrysothamnus , Prunus , Ribes, 

Physocarpus, Rhus, Salix; Tree--, Juniperus, pinus, Psuerlotsuga; moss and crustose lichens-not identified . 

I 

, 
, :- . .. .. 

, . . .  
. .  ... . , .  . ..... . ..._, I S . .  , :  
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in'the chemical behavior of the two elements would be expected be- 

cause 1 3 7 ~ s  is likely more soluble than plutonium in post-outfall 

sediments. 

The 239Pu/238Pu activity ratios in sediment averaged 0 . 31 ? 

0.12 (SD), 4.6 f 2.4, and 50 f 25 for Mortandad (from 0-2560 m 

post-outfall) DP and AP Canyons, reflecting past relative additions 

of the two radionuclides . "! I 

5 

Radicnuclides in vegetation 

The plutonium and 137Cs concentration data for vegetation 

were grouped into rather general categories due to the lack of 

similarity in plant species composition down the canyons and to 

the small number of samples collected from individual locations 

(Tables 2-4). The contaminated portion of each canyon was divided 

into two segments; one near.the waste outfall, where sediment 

radionuclide concentrations were relatively high, and one further 

downstream where sediment radionuclide concentrations averaged 

about a factor of 10 lower. Average sediment concentrations for  

the various stream channel segments also appear in the Tables. 
\ 

The variability in plutonium and 137Cs concentrations within - 
vegetation types was large. The coefficient of variation range 

about 12% to 270%. At least some of this extreme variability was 

the result of grouping the data by vegetation types and by areas 
-, 

of relative sediment radionuclide concentrations. The data were 

not sufficient to cornparerconcentrations by species and by indivi- 

dual sampling locations. 
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TABLE 5. Mean c o n c e n t r a t i o n s o f  plutonium and cesium i n  s e d i m e n t s  and v e g e t a t i o n  from con t ro l  and  two con tami -  

n a t e d  segments  of DF-Los Alamos Canyon d u r i n g  1972. 

__ ~ 

Sample No. Control ( p c i l g  &q) No. 0-20 m Post-outfall  (pCi/g drry) No. 20-10280 m Post-outfall  (pCLlg thy)  

Type* Samples 2seh 2 s 9 ~  l"Cs Samples 2ssPu 2 3 9Pu lS7Cs Samples 2 s e ~ ~  2 3 9Pu ' 3 'cs 

Sediment 6 0.02 (150 ) 0.03 ( 58) 0.31(100) 6 1.8 ( 58) 18 ( 94) 920 (120) 21 0.12 (100) 0.73 (162) 19 (124) 

Grass 2 0.04 (110 ) 0.07 ( 81) 0;05(140) 4 0.76 (120) 1.8 (160) 194 ( 43) 9 0.03 ( 71) 0.09 (110) 2.4 (110) 

Shrub 2 0.11 (130 ) 0.07 ( 81) 0.28( 40) . - 0  -- - -  --  8 0.02 (160) 0.02 ( 82) 0.74( 99) 

Tree 3 0.01 ( 7.4) 0.03 ( 28) 0.18( 12) - -  - -  -- -- 13 0.007(110) 0.05 (170) 0.41( 93) 

b S S  2 0.06 0.30 1.0 -- -- -c C C  4 0.23 ( 73) 1.5 ( 41) 28 ( 57) 

Lichen e-  - -  - -  -- --  - -  -- .. t- -- c- -. 

* Genera of vegetation types were: 

Juniperus; h s s  and crustose lichens-not i d e n t i f i e d ,  

Grass-@, Wlenberg ia ;  Shrub-Berberis, percus, Fallugia, Salix,  Rhus; Tree-Pinus, Populus, 

i 

c 

. 
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TABLE 4 ,  Mean concentrations of plutonium and cesium in sediments and vegetation from control and two contami- 
nated segments of Acid-Pueblo Canyon. during 1972. 

Sample Control f W / g  dhy) 0-640 m Post-outfall IpCdg dhy) ' 640-10280 m Post-outfall ( p C i / q  dy) 
No. No. No. 

Type* Samples 2 3 9Pu Samples 2 3 a P ~  2 3 9Pu 1 " ~ s  Samples 2'@P~ 2 3 9Pu l37CS 

Sediments 6 0.009(100) 0.20 (100) 0.36( 78) 21 0.28 (190) 21 (170) 3.3 (170) 9 0.02 ( 60) 0.84 ( 74) 0.22( 67) 

8 Grass 2 0.05 (140) 0.03 0.33 7 0.03 ( 97) 4.2 (120) 0.68(120) 3 0.02 0.33 ( 71) 0.60( 39) 

Shrub 4 0.01 (120) 0.03 (170) 0.22(100) 9 0.05 (160) 1.6 (270) 0.66( 33) 10 0.009(150) O.OOS( 70) 0.27( 47) 

Tree - -  - e  - -  --  -- - -  , -- -- 8 0.003( 57) 0.006( 71) 0.26( 67) 

Moss 

Lichen -- 
-- -- -- -- 4 1.8 ( 86) 65 ( 92) 34 (150) - -  - -  _ _  -- 

- -  -- -- 2 0.82 (140) 2.1 ( 84) 8.3 - -  - -  - -  _ _  
I 

* Genera of vegetation types were: Grass-Ps, Shrub-Artemisia, Berberis, Prunus, Chrysothamnus, Rosa, Quercus, Fallugia, Ribes, Salix, 

Physocarpus, e; Tree-Juniperus, Pinus, Psuedotsuga; Moss and crustose lichen- not identified. 

I ' .  
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A positive relationship was observed between sediment and 

vegetation radionuclide concentrations, with maximum plutonium 
cyI.__. -- - 

--_- --z- 

and 13’Cs concentrations in vegetation corresponding to areas of - - - 
-.-I-. -.- 

highest mean sediment radionuclide concentrations a Concentrations 
-- .- _. 

of the three radionuclides were generally higher in Mortandad 

Canyon vegetation than in vegetation from the other two canyons 

which corresponds to the concentration pattern observed in sedi- 

ments. The values in Mortandad Canyon vegetation ranged to 

mums of 18 pCi 238Pu/g, 6.6 pCi 239Pu/g and 200 pCi 137Cs/g 

weight. Corresponding maximums for DP Canyon were 0.76 pCi 
-3n .I 9- 

maxi- 

dry 

238Pu/ 

g, 1.8 pCi La’Pu/g and 190 pCi . I3 I Cs/g whereas the values for AP 
1 

Canyon were 1.8 pCi 238Pu/g, 65 pCi 239Pu/g and 34 pCi 137Cs/ga 

. .  

: :  

Average plutonium concentrations in vegetation ------ from the - -_ low 

concentration post-outfall segment in each canyon were generally 

not significantly different than control station values, with the 

exception of moss and lichen samples where concentrations remained 

relatively high. 

- -  - - A 
c c -.-~I_ *---- -------. _ _  . 

l 111 -. _._- 

- 1  -.- -- - _-*___- -  -----_._-- -___- -. -- - - . _  

On the other hand, the 1 3 7 ~ s  concentrations in ---- - 
w- 

all post-outfall vegetation samples were significantly higher 
--m-a - . - - - -  - - _  - 

control station values with the exception of the 640-10280 m - 
I 

post-outfall. segment of AP Canyon. 
- --_ II Grass species, mosses, and lichens, usually averaged higher 

4 -,-~-_I_Y- - ~- . . 
13’Cs concentrations than shrubs. Concentrations in . -- --- .-& plutonium and 4 

i 
“ <--- c -ru-  - ! 

tree species averaged _--& lowest, although t h e  differences between 
J 

c vegetative types in some cases were not significant (P < 0,051. 
I, 

A similar pattern was noted at Trinity-Site where grass species -----_ . ---.- - . 

contained higher 239Pu concentrations than other vegetative types ---- - 
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(Hakonson and Johnson 1974). 

to substantiate these observations, one could 

higher concentrations in the low growth forms (i.e., grasses, 

mosses, lichens) may be due to surface area relationships if the 

contamination is on the plant surfaces or that rooting character- 

istics and/or physiological differences between the species ac- 

count for the differences :in plutonium and 1 3 7 ~ s  concentration 

between species . 
centrations in plant species should be studied in conjunction with 

Although additional data are needed 

--.--.- 

--*-- c 

I _- - _91-- 

z 
i L. --- 

I - , _  

Seasonai variations in plutonium and 1 3 7 ~ s  =on- - 
S 

the food habikof herbivores, to identify periods of greatest PO- 

tential transfer of the radionuclides to animals living in the 

canyons . 
/ 

The relationship between the plutonium and 1 3 7 ~ s  concentra- 

tions in all vegetation samples were compared by canyon using lin- 
7 

ear least squares regression techniques. Significant relationships 

(P L 0.05) between the respective plutonium isotopes and 137Cs were 

observed in the Mortandad and DP Canyon study areas but not in AP 

Canyon where 

tion were ~- generally - near pre-outfall (control) levels. Although 

. -- 
- --------- _ -  - --4 

1 -I-.-C---L--.-. _ _  -- - -  _ _  
37C,s,guuL23 *Pa- concentrations in sediments and vegeta- 

.1 

.- .-- I 
"q 

the correlation between 238Pu and 137Cs in Mortandad Canyon vegeta- 

tion (Fig. 4) was significant (r = 0.79, n = 391, the clumping of 
i' . .  
J - 
- .  - data near the lowest concentrations, as observed for plutonium- 
J 

J 

-l c 137Cs comparison in sediments, biased the regression and indicated 
J 
n 

5 the need for data in the higher concentration ranges. Both physi- 

cal and biological processes may be operative in the movement of 

the plutonium and 137Cs into the vegetation (Hakonson 1975), al- 

though a physical process (i.e., external contamination of plants 

with resuspended material) would seem more likely. 

I: 

I. 
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. .  

The slope of the regression line in Fig. 4 represents the 

! 
- .  
J .  . - .  

average 238Pu/137Cs activity ratio in vegetation. The value of 

0.1 compares with an average 238Pu/137Cs activity ratio of 0.08 

in Mortandad Canyon sediments (slope of regression line in Fig. 2). 

The similar activity ratios in sediments and vegetation suggest 

that a physical transport;pchanism, such as resuspension of 

radioactivity, could be oderative in plutonium and 1 3 7 ~ s  movement 

to the vegetation component. If a biological mechanism (root up- 

take) were involved then the 238Pu/137Cs ratio in plants would 

* 

likely be smaller than in sediments since 137Cs is the more solu- 

ble of the two nuclides and therefore, would be incorporated into 

plant tissues more readily than plutonium. This interpretation is - 
however, the exercise illustrates the poten- 

tial use of’isotopic ratios in studying the mechanisms of radio- 

nuclide redistribution in the environment. 

Log transformation of the vegetation concentration data im- 

proved the correlation between plutonium and 13’Cs only slightly 

for the Mortandad Canyon comparison (Fig. 5 ) ,  but resulted in 

considerable improvement for  the DP and AP Canyon comparisons. \ 
I 

The log relationships were significant (P 0.05) for all canyons. 
1 

.Estimates of plant-sediment activity ratios (i.e. , - 
pci” dry 
pCi/g dry sediment ) were made fo r  each isotope to determine the 
- - 

relative movement of plutonium and 137Cs from sediment to stream- 

bank vegetation. The ratios were significantly higher (P < 0.05) 

in post-outfall moss and lichen samples than i n  the remaining 

vegetation types in the respective canyons. The ratio varied from 

about 0.01 to 10 in mosses and lichens and f r o m  0,0003. to 1 for the 
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remaining vegetation types. Relatively large amounts of soil< 

particulates were associated with the moss and lichen samples 
--li 

- -*- I -  - -- 

--------- . ' ' 

compared to the remaining vegetation samples etEca maySar%&ZK& -__.-- 
account for the higher activity ratios in the mosses and lichens. 
.I bPSdeen 
There were no significant differences .(P < 0.05) &EEEE&E 137cs 

v 

_ -  
and plutonium plant-sediment activity ratios within a particular 

canyon indicating that the relative movement of the respective 
, 

isotopes from sediments to vegetation were similar. However, the 

239Pu (and 238Pu) plant-sediment satios in DP and AP Canyons were 

significantly higher (P < 0.05)  than corresponding ratios in 

Mortandad Canyon indicating that a relatively greater transfer of 

plutonik to vegetation had occurred in the two canyons that have 

received wastes over the longest times. The differences in 137Cs 

plant-sediment activity ratios between canyons were not signifi- 

cant 

Although the data comparing isotope ratios are certainly not 

conclusive, such 

on environmental 

ratios may be useful in advancing our knowledge 

plutonium beha.vior. 

\ 
. I  

Radionuclides in rodents 

A Average concentrations of plutonium were highest in the lung 
__-_-5__-z-___= e-__ ~ 

c 
! _-E- - 
1 

) 

and/or pelt cissues of rodents from the three canyons 

1 3 7 ~ s  con- erally at the analytical detection limits. Elevated - 

(Table 5). -. - -.e 
-rn--- I-- -- 

Concentrations of plutonium in liver and carcass tissue were gen- 

centrations were measurable in carcass tissues, with maximurk of 

pCi/g.Wet occurring in DP outfall samples. Concentration 
103 --~-- - - - 
4 A 



TABLE 5. Mean concentrations of plutonium and cesium insrodents 
from the liquid disposal areas during 1972. 

p & ,’ / hYj W + J W  
Location- No. 
Sam p le T yp e* Samples - 238Pu 239Pu l3’CS 

DP-Los Alamos 

Lung 

Pelt 

Liver 

Carcass 

Mortandad 

Lung 

Pelt 

Liver 

Carcass 

Acid-Pueblo 

Lung 

Pelt 

Liver 

Carcass 

6 

6 

6 

6 

2 

2 

2 

2 

4 

4 

4 

4 

( CONTROL ’ . 

0.04 (130) 

! 0.06 ( 50) 

0.004 (160) 

0.002 (110) 
3 

0.02 (140) 

0 ‘ ( 0 )  

0.004 (140) 

0.’001 (140) 

0.04 (170) 

0.003 (110) 

0.008 ( 90)  

0.0 (200)  

0.04 (190) . 

1.3 ( 70) 

0.02 (110) 

0.02 (100) 3.2 (140) 

0.02 ( 60) 
r 

0.03 ( 80) 

0.002 (140) 

. 1.2 ( 12) 0 ( 0) 

0 ( 0 )  

0.01 ( 70) 

0.02 ( 80) 

0.007 (150) .os20 (210) 

. .  



TABLE 5 . ,  Continued 

p c ;  / y  a*\/ wer4kl-t 
Location- No. 
Sample Type* Sample 238Pu 239Pu l3’CS 

DP-Los  Alamos 

OUTFALL 

Lung 19 0 . 0 8  (130) 0.04 (130) .- 

Pelt 

Liver 

Carcass 

Mortandad 

Lung 

. Pelt 

Liver 

Carcass 

. Lung 

P e l t  

Liver 

Carcass 

19 ; 0.11 (110). 
!J 

19 0.04 (160) 

19 0.01 (140) 
3 

5 1.3 (160) 

5 1.9 ( 70) 

5 0.12 ( 6 5 )  

5 0.07 (100) 

5 0.08 ( 90) 

5 0.03 (110) 

5 0.08 (170) 

5 0.004 ( 70) 

0.74 ( 60) 

0.08 (120) 

0.07 (200) 

0.57 (130) 

0.28 ( 60) 

0.03 ( 60) 

0.01 (110) 

. .  . _  

103 (130) 

1;6 .(130) 

0.02 (150) . 

0.36 ( 70)  ’ 

0.03 (130) 

._ . . 

0.04 (140) 0.35 (1 80)  

J 

C 
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TABLE 5., Continued 
I 

t ; t i j 3  &Y\/  W ~ \ ~ * O Y  
Location- No . 
Sample Type* Sample 238P, 239Pu l3'CS 

2560 m POST-OUTFALL 

DP-Los Alamos 

_- Lung 5 0.06 ( 90) 0.06 (190) 

Pelt 5 ' 0.01 ( 74) , 0.04 (100) 

Liver 

Carcass 

5 0,02 (160) 0.02 (180) 

5 0,001 (190) 0.01 (130) 0.30 (230) 

Mortandad 

Lung 

. Pelt 

Liver 

Carcass 

Acid-Pueblo 

Lung 

Pelt 

Liver 

Carcass 

8 3.1 (250) '0.32 (220) 

8 0.22 (230) 0.08 (240) 
- 

8 0.02 (110) 0.02 (120) '. 

8 0,006 (160) 0.002 (120) 

16 

16 

16 

16 0.002 (120) 0.006 (120) 

0.28 (220) 15 (410) 

0.01 (130) 0.08 (190) 

0,08 (170) 0.03 (110) 

- 
1.0 ( 70) 

, 14 (150) 



d 

TABLE S . ,  Continued 

p C i  1 3  arj c i r > * \ q k v  
Sample Type* Sample No. 238Pu 239Pu i37cs Location- 

10 280 m POST-OUTFALL 

DP-Los Alamos 

Lung - 10 0.04 (150) 0.06 (100) 

Pelt 10 0.06 (120) 0.03 ( 90) 

Liver 10 0.01 (210) 0.01 ( 67) 

Carcass 10 0.001 ( 90) 0.001 ( 90) 3.9 (77) 

I 

Mortandad . 

Lung 13 2.9 (300) 1.4 (340) 

Pelt 13 0 . 5 0 ,  (460) 1.3 (360) 

Liver 

Carcass 13 I 

Acid-Pueblo 

' Lung 

Pelt 

Liver 

Carcass 

13 

4 

4 

4 

4 

0.04 (250) 0.08 (220) 

0.01 (270) 0.004 (210) .1.2 (290) 

0.02 (120) 0.02 (110) 

0.01 (130) 0.08 ( 70) 

0.04 (120) 0 . 0 1  ( 70) 

0.002 ( 80)  0.004 ( 80) ,0.69 (154) 

a 

\ 
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patterns with distance post-outfall were not consistent with the 

patterns observed for vegetation and sediments. 

trations of all three radionuclides in rodent tissues in some 

Maximum concen- 
I 

cases occurred in samples from the downstream sampling locations. 

A relatively high mean concentration of 13’Cs was measured ’ 

- /ac?Sro* in 
in rodents from the outfall sezp-mat DP Canyon-where 

sediment concentrations ave-raged 920 pCi/g. The stream channel in 

this portion of DP Canyon is relatively undefined, resulting in a 

ci 

large lateral contamination of sediments with radioactivity. The 

rodents living in this region a more intimate contact with 

the radioactivity than b the rodents in the 0-160 m segment of 

hah 

d 12 

‘Mortandad which has a narrow, well-defined stream chazinel with 

sediment 137Cs concentrations comparable to the 0 ~ 2 0  m post-outfall 

segment of DP Canyon. Mortand d the 0-160 m 
*h  i n ~ t c a i e c  .~;\e \ m f o r L a p c c  0%. a 2-&iOy(CQ\ f4Q-T I o  s 

~ @ ~ ~ n + , m t n a i = ~  segment aver ge sges only 0.84 p C i  plutonium 

concentrations in most rodent tissues were not significantly dif- 

ferent between canyons. The coefficient of variation for mean. 

concentrations of all three radionuclides generally ranged from 

100% to as high as 410%. 

ences, food preferences and movement patterns in the contaminated 

areas are likely important components of this extreme variability. 

Factors such as rodent species differ- 
I 

3 

CONCLUSIONS 

Based on radionuclide concentrations, it appears that sedi- 

ments are the major reservoir of the plutonium and 137Cs released - .--.e 

to the three canyon study areas. -- The downstream distribution of 
e-. --.. - 
these radionuclides is influenced by hydrological characteristics 

---- __.- * -..- .-..-_.._ -- 
‘c 
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I .  

of the canyons &%e transport of sediments during storm 

runoff events 9 a major vector in the downstream movement of the 
radiocontaminants. Statistically significant (P 4 0.05) correla- 

tions between sediment plutonium and 137Cs provide supporting 

evidence for a physical transport process. Data indicate that 

transport distances are cchiderable in the DP-AP Canyon system 

but are relatively minor Bn Mortandad Canyon due to hydrological 

differences between canyons. 

c\*fp,acs + 0 b 4 

i 
0 

Movement of plutonium and 137Cs into the vegetation component 

of the canyon ecosystems was detectable. Plant-sediment activity 

ratios of low4 - 10 were observed, indicating that relative con- 
tamination of plants under natural conditions is greater than 

would be predicted by greenhouse studies. Data indicate that 

plant-sediment plutonium activity ratios are higher in the areas - 
which have been'used for waste disposal over the longest time. 

I\ Highest mean concentrations of plutoni'um in the lung and pelt 

I/ of rodents from the canyons suggest that a physical mechanism is 

operative in the movement of this element to small ground-dwelling11 ,. 
I 

mammals. . 
1- __ 

The variability in plutonium and 137~s concentrations ,@ 
2 

sample groups was large. The coefficient of variation was smallest c 
2 

J 
- I '  7 - 
1 for sediments and largest for vegetation and rodent tissues. The 
n extreme variability indicates the need for large sample sizes to 
2 
r: 
A 

5 
I1 demonstrate differences between study treatments. 

A major impact of time on the distribution of waste contami- 

nants has been in the downstream transportOCwaste contaminants. 
c 

\ 
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. .  
The estimates of residual plutonium in the AP and DP Canyon sys-_  

terns, based on the sediment radionucU.de cmcen tration data for 

1972, indicate that than -raS of the estimated input ha? 

flushed out of the-canyons. In Mortandad Canyon, the waste plu- 

- - 
m3 r-d 9 0-73 

\ z 

tonium is confined to the 3500 m 

waste outfall. Some of the data 

of plutonium in the oldestdhaste 
n 

ences cannot be demonstratbed for 

available. 

L 

segment immediately below the 

indicates increased plant uptake 

disposal areas. Such differ- 

rodents with data presently 
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I 

A. SIGNIFICANT^ACCIDENTS AND INCIDENTS I I 

I 
No i n p u t  t h i s  quar ter .  

B. CHANGED ORDERS, STANDARDS, AND REGULATIONS 

S a t e l l i t e  Hazardous Yaste Accumulations Under RCRA 

The Environmental P r o t e c t i o n  Agency amended the  Resource Conservation and 
Recovery Act (RCRA) t o  a1 low s a t e l  11 t e  hazardous waste accumulations(. This 
amendment a l lows a generator o f  hazardous wastes l i k e  the  Laboratory '  t o  accumu- 
l a t e  i n  s a t e l l i t e  areas of the genera tor ' s  f a c i l i t y :  ( a )  up t o  55 ga l lons o f  a 
hazardous waste, o r  ( b )  1 quar t  of an acu te ly  hazardous waste l i s t e d '  i n  40 CFR 
261.33(E). Any q u a n t i t y  i n  an excess o f  these amounts must be managed i n  accord- 
ance w i t h  the  requirements o f  40 CFR 262.34(A) or be t ranspor ted t o  la s t o r a g e  
area regu la ted  under 40 CFR 264 or  265 w i t h i n  3 days of the accumulation. This 
amendment cou ld  impact s torage p rac t i ces  f o r  hazardous wastes generated a t  the  
Laboratory .  The e f f e c t i v e  date f o r  t h i s  amendment i s  June 20, 1985. 1 

i New Mexico 's  Hazardous Waste Management Program 

On January 11, 1985, the Environmental P r o t e c t i o n  Agency granted f i n a l  
I 

a u t h o r i z a t i o n  o f  New Mexico 's  Hazardous Waste Management Program (HWMP). This 
a u t h o r i z a t i o n  enables the  s t a t e ' s  HWMP t o  operate i n  l i e u  o f  the federa l  pro- 
gram. The impact o f  t h i s  ac t i on  on the  Laboratory  w i l l  be t h a t  the Laboratory 
must comply w i t h  requirements o f  the s t a t e ' s  HWMP. 

ReDortable O u a n t i t i e s  Es tab l i shed Under CERCLA I 

O n  February 14, 1985, the  Environmental P r o t e c t i o n  Agency (EPA) s e t '  f i n a l  
r e p o r t a b l e  q u a n t i t y  l e v e l s  f o r  r e p o r t i n g  s p i l l s  o r  re leases t o  the environment 
under the  Comprehensive Environmental Response, Compensation, and L f a b i l i  ty  Act  
(CERCLA) f o r  340 substances and proposed l e v e l s  f o r  105 others.  This r u l e  could 
a f f e c t  r e p o r t i n g  c r i t e r i a  f o r  a hazardous substance s p i l l  or  re lease a t  the  
Laboratory .  I 

New EPA Regu la t ion  for Radionucl ides 

1. Nat iona l  Emission Standard for Radionuclides. Under presisure o f  a 
c o u r t  order,  the  tnv i ronmenta l  P r o t e c t i o n  Agency ( t P A )  publ ished regu la t i ons  
governing a i rbo rne  emissions o f  rad ionuc l ides  (50 FR 5190) on February 6, 1985. 
A sec t i on  of these regu la t ions ,  which were promulgated under the  C1;ean A i r  Act, 
app l i es  t o  DOE f a c i l i t i e s .  I 

Who7e body doses t o  members o f  the p u d l i c  r e s u l t i n g  from ai rborne rad ionu-  
c l i d e  emissions from DOE f a c i l i t i e s  are l i m i t e d  t o  25 mrem/year, aqd doses 

I 
I 



. :  

I 
I t o  c r i t i c a l  organs 
, from radon and i t s  
I 
I 

are l i m i t e d  t o  75 mrem/year. The r e g u l a t i o n  excludes doses 
decay products. i 

The r e g u l a t i o n s  con ta in  a p r o v i s i o n  fo r  an " a l t e r n a t i v e  emission standard" 
i f  a f a c i l i t y  demonstrates t h a t  no member of the p u b l i c  would rece ive  I t . . .  a 
continuous exposure o f  [more] than 100 mrem/y e f f e c t i v e  dose equ iva len t  and a 
noncontinuous exposure o f  more than 500 mrem/y e f f e c t i v e  dose equ iva len t  f r o m  
a l l  sources, exc lud ing  n a t u r a l  background and medical procedures. I' I n  add i t i on  
t o  t h i s  p r o v i s i o n  fo r  a variance, t he re  i s  a l so  a separate p r o v i s i o n i f o r  a w a i v -  
er, which would pe rm i t  temporary noncompliance w i t h  the EPA standard ~ f o r  up t o  
two years. 

on l y  doing t h i s  t o  purge ourselvg's o f  the contempt order." The EPA dec is ion  t o  
s e t  emission c o n t r o l s  a t  about t7e  h ighes t  l e v e l  c u r r e n t l y  emi t ted  a t  the f a -  
c i l i t i e s  i nvo l ved  i s  sure t o  generate f u r t h e r  lawsu i ts ,  as i s  i t s  issuance o f  
these " f i n a l t 1  r u l e s  w i t h  no p r i o r  proposal. - 

2. P o s s i b l e  E f f e c t  on t h e  Laboratory.  
t o r y  opera t ions  except f rom the  Los Alamos Meson Physics F a c i l i t y  (LkMPF) are 
w i t h i n  the  dose l i m i t s  p rescr ibed by the  regu la t i ons .  This regu la t i on ,  however, 
cou ld  p o t e n t i a l l y  a f f e c t  opera t ions  a t  LAMPF. Dur ing  1983 and 1984, whole body 
doses t o  the  maximum exposed i n d i v i d u a l  from LAMPF emissions were esltimated t o  
be 34 and 31 mrem, respec t i ve l y ,  s l i g h t l y  above 25 mrem/yr t h a t  EPA , i s  using i n  
i t s  standard. (These prev ious  year doses are n o t  regu la ted  under the new 
standard, which on ly  became e f f e c t i v e  on February 6, 1985.) 

/I 

I i 
I :  

However, even as EPA p romulg j ted  the  standards, i t  admitted t h a t  "we're 

Doses r e s u l t i n g  from a l l '  Labora- 

The LAMPF beam s top  area i s  now being mod i f ied  t o  reduce rad ionuc l i de  emis- 
s ions  and the  r e s u l t i n g  dose. I t  w i l l  no t  be known how e f f e c t i v e  these mod i f i ca-  

~ t i o n s  have been u n t i l  LAMPF begins opera t ing  again l a t e r  t h i s  spr ing.  Fu ture  
LAMPF expansion programs t h a t  would cause increased a i r  emissions, such as by 
r e q u i r i n g  increased beam c u r r e n t  or opera t ing  time, may be a f f e c t e d l b y  the 
regu la t i on .  I I 

i 
S t a f f  are now developing summary i n fo rma t ion  desc r ib ing  r a d i o a c t i v e  emis- 

s i o n  c o n t r o l  systems, p r o j e c t e d  doses, and sampling and measurement Iw thodo logy .  
Submi t ta l  o f  t h i s  i n fo rma t ion  through DOE t o  the  EPA has been requ i red  by the  
new r e g u l a t i o n .  I 

I 

C. SURVEYS, AUDITS, AND APPRAISALS , I 

C 1  ean Water Act 

1. A d m i n i s t r a t i v e  Order. On February 12, 1985, the  Environmental Pro- 
t e c t i o n  Agency (EPA) issued an A d m i n i s t r a t i v e  Order (AO)  t o  Haro ld  yalencia,  
Manager of t he  Los Alamos Area O f f i c e  (LAAO), t h a t  requ i red  a response w i t h i n  30 
days. The A0 r e q u i r e d  immediate c o r r e c t i o n  a c t i o n  be taken or  a plPn be submit- 
t e d  t o  p rov ide  f o r  t he  "exped i t ious  e l i m i n a t i o n  and prevent ion  of such noncom- 

I 

p l y i n g  discharges.lI I 

I '  
charges. I 

The A0 s p e c i f i c a l l y  addressed the  f o l l o w i n g  types o f  i n d u s t r i a l  waste d i s -  

, 
I 



The 

I 
I 

I o B o i l e r  blowdown - Act ion  has already been completed. 

o Treated Cool ing water (TCW) - Arrangements have been made w i t h  the Main- 
tenance and Operations Group (ENG-4) t o  modify the operat ions a t  TCW 
loca t i ons  t o  reduce o r  e l i m i n a t e  the noncompliance. I l 

o High Explos ives Waste (HE) - Ac t ion  has already been completfd. 

o Photo Waste (PW) - Arrangements have been made w i t h  the Pro1 
ment Group (MAT-2) t o  improve s i l v e r  recovery procedures tht 
t o  a reduc t i on  i n  the number of noncompliance a t  PW l o c a t i o i  

completed. 
o I n d u s t r i a l  ( radPoact ive)  Waste Treatment ( I W )  - Ac t ion  has 

0 s p e c i f i c a l l y  addressed the fo l l ow ing  domestic waste treatmen. 

o TA-3 Sewage Treatment P l a n t  (STP) 

o TA-16 - Change i n  sampling program should reduce the number 
p l  i ance samples. 

ti ons. 

o TA-21 STP 

o TA-41, STP 

~ 

Zrty Manage- 
t w i l l  lead >. 
1 ready been 

p l a n t  loca-  

o f  noncom- 

o TA-48 STP 

o TA-53 STP - 
o TA-35-STP - 

completed w 

o TA-08 STP 

ber o f  non- o TA-46 STP - Change i n  sampling program should reduce the  nul 
compl i ance samples. 

I 

I 

Scheduled fo r  c o r r e c t i o n  by September 1985. 
I 
I 
I 
I 

Cons t ruc t ion  t o  c o r r e c t  the  problem i s  ongoing and should be 
t h i n  the  month. 

I 
Unless otherwise noted, t h e  F a c i l i t i e s  Engineer ing D i v i s i o n  i s  devevoping a p lan  
t o  make improvements. t o  the  domestic waste c o l l e c t i o n  and treatment,  system as 
p a r t  o f  a l i n e  i t e m  p ro jec t .  I 

# I 

2. S p i l l  Prevent ion,  Contro l ,  and Countermeasure Plan. I n  F 
LAAO rece ived a request  f rom EPA fo r  a schedule t o  complete a S p i l  
Con t ro l  and Countermeasure (SPCC) p lan  f o r  the Laboratory  and t o  p 
photographic evidence t h a t  improvements t o  sp i  11 c o n t r o l  had been 
the  aspha l t  ba tch  p lan t .  The Laboratory  suggested the p lan  should 
by September 1986 and has requested funds t o  s t a r t  prepar ing the  p 
the  FY 85 mid-year budget review. Add i t i ona l  funds w i l l  be reques 
The work a t  the  a i p h a l t  batch p l a n t  was on ly  r e c e n t l y  completed an 
a f t e r  photographs are being prepared. 

bruary,  the  
Prevent i on 

ov i de 
mpl emen ted a t  
be completed 
an as p a r t  of 
ed i n  FY 86. 

before and 

. .  

L 

I .  



I .  
I Resource, Conservat ion and Recovery Act  (RCRA) I 1. In t roduc t i on .  Several meetings have been he ld  between the Laboratory 

and New Mexico ls  tnv i ronmenta l  Improvement D i v i s i o n  ( E I D )  s ince  Febrhary 5, 

6 

1985. The purpose o f  these meetings was t o  discuss the Not ice  o f  V i o l a t i o n  
(NOV) t h a t  was issued a f t e r  a RCRA inspec t ion  i n  May, 1984. The Laboratory  
c u r r e n t l y  opera t ing  under a "RCRA I n t e r i m  Status Permit," f o r  handl ipg and d 
posal o f  nonrad ioac t ive  hazardous mater ia ls .  Th is  I n t e r i m  Status P e r m i t  exp 
when the P a r t  B permi t  i s  issued. 

A t  a meet ing on March 7, 1985, a t  the E I D  i n  Santa Fe, the Laboratory,  
DOE/LAAO, and E I D  i n f o r m a l l y  agreed t o  a l i s t  o f  t a s k s  w i t h  spec i f i c lcomple t  
dates. The Laboratory  w i l l  address the  issues ra i sed  i n  the NOV and, wh i l e  

~ 

doing so, w i l l  be i n  compliance w i t h  RCRA. I 

S 
S -  
r e s  

on 

The formal Compliance Order w i l l  be issued t o  the Laboratory  (Dionald K e r r )  
and DOE/LAAO (Haro ld Valencia) i n  e a r l y  A p r i l ,  1985. The EID's view1 i s  tha t  the 
U n i v e r s i t y  o f  C a l i f o r n i a  i s  the operator  o f  the hazardous waste f a c i l i t i e s  a t  
the  Laboratory  and the DOE/LAAO i s  the  owner. The E I D  n a t u r a l l y  reserves the 
r i g h t  t o  i nc lude  any l ega l  requirements i n  the Compliance Order tha t '  i t  deems 
appropr i  a te .  t 

I 
I 

2. S p e c i f i c  Issues i n  t h e  NOV and T h e i r  Reso lu t ion  

a. DOE Signature  Author i ty .  A l e t t e r  f rom the DOE/LAAO t o  the (E10 was 
g iven t o  the tID a t  the  March 7, 1985, meeting. This  l e t t e r  descr ibed 
the s ignature  a u t h o r i t y  w i t h i n  DOE/LAAO. 

I 

b. Sta tus  o f  P rev ious l y  Disposed HE Waste Sand. The D O E ' S  l e t $ e r  t o  
the  t I D  d ated November 18. 1984 . answered the issue of the s tatus of 
p r e v i o u s l y  disposed sand i h a t  had been contaminated w i t h  h igh explosives 
(HE). Th is  i ssue as descr ibed i n  the  NOV i s  resolved. However, t h e  
DOE/Laboratory may be sub jec t  t o  a d d i t i o n a l  enforcement acti,ons 
regard ing  t h i s  sand, because i t s  d i s p o s i t i o n  was n o t  discussed i n  the 
o r i g i n a l  RCRA P a r t  A a p p l i c a t i o n  t h a t  was submit ted i n  November, 1980. 

The DOE w i l l  submit a t r a i n i n g  o u t l i n e  t o  the E I D  by May 1, 
d d  w i l l  s t a r t  implementat ion by October 1, 1985. The E I D  sa id  
a1 1 i d e n t i f i e d  persons must have had success fu l l y  completed t h e i r  
i n i t i a l  RCRA t r a i n i n g  i n  order f o r  the  Laboratory  t o  pass the EID's RCRA 
i nspec t i on  f o r  FY 86. This  i nspec t i on  w i l l  be conducted any t ime a f t e r  
January 1, 1986. , I 

~ 

c. T r a i n i n  . 

I 

d. I n s p e c t i o n  Schedules and Documentation. The NOV c i t e d  l ack !  o f  inspec- 
t i o n  schedules and lack o f  documentation o f  inspec t ions  f o r i  spec i f i c  
areas (Area L,  TA-3-40, TA-53). 
d e f i c i e n c i e s  was g iven t o  the EID a t  the meeting he ld  on March 7, 1985. 
The documentation showed t h a t  an i nspec t i on  program f o r   the^ areas 

Documentation addressing these two 



operated by the Dynamic Tes t ing  ( M )  and Design Engineer ing 
D i v i s i o n s  w i l l  be implemented by May 1, 1985. 

g. Groundwater Mon i to r i ng  Waiver. I n  the forthcoming Compliance Order, 
comDletion of the tasks descr ibed does 'NOT mean t h a t  the Laboratory  w i l l  

( W X )  

au tomat i ca l l y  be granted a groundwater mon i to r ing  waiver. ~ 

3. Schedul ing and Resource Requirements. 
and g noted above were no t  those proposed by the Laboratory.  
shortened, i n  some cases by as much as 50%, because the E I D  ind icafed t h a t  the 
longer  schedule was p o l i t i c a l l y  unacceptable. 

Deadlines agreed to1 i n  Items f 
The peadl ines were 

4. P a r t  B Permit Appl ica t ion .  Work on Par t  B of the hazardous waste 

Two separate d r a f t s  were received and reviewed. 
f a c i l i t y  permi t  a p p l i c a t i o n  i s  progress ing w i t h  I T  Corporat ion i n  !Albuquerque 
assembling the document. 
document p resen t l y  cons i s t s  of th ree  volumes: 
appendices. However, because d e f i n i t e  mixed waste regu la t i ons  haye no t  been - 
promulgated by f ede ra l  o r  s t a t e  environmental agencies, the  Labora tor ies  o r  DOE 
may choose n o t  t o  submit t he  mixed waste volume u n t i l  l a t e r .  ThelPar t  B a p p l i -  
c a t i o n  i s  requ i red  t o  be submit ted on or be fore  May 1, 1985. 

This 
chemical wastes, milxed waste, and 

I 
Removal of I n d u s t r i a l  Waste L i n e s  

I 
Environmental support  f o r  removal o f  decommissioned i n d u s t r i a l  waste l i n e s  

continued. A t o t a l  o f  301 s o i l  samples c o l l e c t e d  were counted f o r ( g r o s s  alpha 
and gross be ta  a c t i v i t y  t h i s  quar ter .  A i r  p a r t i c u l a t e  samples co l l ec ted  near 

I 
' I  

i 



removal operat ions showed no r a d i o l o g i c a l  impact from the removal operat ions.  
Ten "As Low As Reasonably Achievable" dec is ions were made. I 

I 

Labora tory  S i t e  Character1 z a t i o n  Program , 
I 

The HSE-8,Laboratory S i t e  Charac te r i za t i on  Program i s  designed t o  i d e n t i f y  
and cha rac te r i ze  environmental contaminat ion problems f r o m  past  LaboTatory op- 
e ra t ions .  A rch i va l  research cont inued on the p r i o r i t y  one and two s i t e s .  E a r l y  
references t o  f i r i n g  a c t i v i t i e s  i n  P a j a r i t o  Canyon had been assumed t o  have been 
done a t  the  now abandoned Gamma S i t e  (TA-27). However, i t  tu rns  out  t h a t  the 
f i r s t  f i r i n g  s i t e  i n  the canyon was a t  TA-18, the- present C r i t i c a l  Assemblies 
S i t e .  F i r i n g  was done there  from November 1944 u n t i l  the time of  T r i n i t y  and 
perhaps f o r  a w h i l e  beyond tha t .  C r i t i c a l  assembly work d i d  no t  s t a r t  a t  TA-18 
u n t i l  A p r i l ,  1946. I 

A b r i e f i n g  on s i t e  c h a r a c t e r i z a t i o n  e f f o r t s  was given t o  Charle,s G i l b e r t  o f  
Department o f  M i l i t a r y  App l i ca t i ons  on January 9, 1985. I n  the event o f  e x t r a  
funding fo r  the  s i t e  c h a r a c t e r i z a t i o n  e f fo r ts ,  p lans were developed ion how t o  
spend the money i n  an e f f e c t i v e  manner. TA-27, TA-4, TA-5, and TA-6  have been 
surveyed and staked t o  he lp i d e n t i f y  l oca t i ons  o f  former f a c i l i t i e s .  Updated 
d r a f t s  o f  the s i t e  c h a r a c t e r i z a t i o n  p lan  were given t o  the New MexicIo Environ- 
mental Improvement D i v i s i o n  and Region 6 o f  the Environmental P ro tec t i on  Agency 
by the  Los Alamos Area Of f i ce .  I 

1 

DP Road Fuel  Farm I 

The DP Fuel  Farm was evaluated by the Environmental Su rve i l l ance  Group 
(HSE-8) be fo re  a planned decommissioning by DOE. Eleven s o i l  samples were taken 
and analyzed f o r  hydrocarbons, lead, and arsenic.  Arsenic concentrat ions were 
above d e t e c t i o n  l i m i t s  (0.0016 mg/ l )  on four samples w i t h  a maximumiconcentra- 
t i o n  o f  0.0042 mg/l i n  a sample t h a t  was soaked w i t h  d iese l  fue l .  None of the 
samples had lead concent ra t ions  above the de tec t i on  l i m i t  o f  0.10 mg/l. Net 
t o t a l  organics were a l l  l ess  than 20 mg/g o f  s o i l .  Residual f l u i d s  from four 
tanks were a l so  analyzed. They a l l  contained f u e l  -range petroleum d i s t i l l a t e s  

I 

w i t h  one sample a l so  con ta in ing  30-50% e t h y l  a lcoho l .  I \  

Environmental  Eva lua t ions  Coord ina t ion  

1. A c t i o n  D e s c r i p t i o n  Memorandums. Environmental Eva lua t ion  Coordinat ion 
personnel completed and submit ted / Ac t i on  Desc r ip t i on  Memorandums (ADMs) and 1 
Environmental Assessment (EA) f o r  new cons t ruc t i on  and programmatic; p ro jec ts  t o  
the Labora tory  Environmental  Review Committee (LERC). Nine addi t ion la l  ADMs and 1 
a d d i t i o n a l  EA a re  c u r r e n t l y  i n  p repara t ion .  1 

I 

2. Labora to ry  Environmental  Review Comnittee The Laboratory  IEnvironmen- 
t a l  Review Committee (LtRC) aDDroved 5 o f  the 7 ADMs and the  EA submitted t o  i t  
t h i s  quar ter .  The LERC r e f e r r e d  2 ADMs f o r  add i t i ona l  operat ions a t  the Chemical 
Sure ty  Laboratory ,  TA-3-29, t o  the  Laboratory  Hea l th  and Safety Conpi t tee.  The 
LERC f e l t  t h a t  these operat ions represent  incremental  add i t i ons  t o  Laboratory 
programs w i thou t  adequate upper management overs ight .  I 

I 

. .  
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A l l e n  J. Tiedman, ADTS, assumed the LERC c h a i r  p o s i t i o n  from Flrances L .  
Menlove. E f f e c t i v e  February 26, 1985, committee membership includes: 
A l l e n  J. Tiedman, ADTS (alternate--Wayne R. Hansen, HSE Associate D , i v i s ion  
Leader) ;  Wayne R. Hansen (a l te rna te- -A lan  K. Stoker, HSE-8); Donalld L. Houck, 
ADPA (a l te rna te- -R ichard  F. Crombie, ADPA);  Edward G. Arntzen, ENG-DO 
(a l ternate--Bob E. Comer, ENG-9); B i l l y  D. Brown, BUD (a l te rna te- -Wl i l l i am 0.  
Pelzer,  BUD); Gordon L. Bergman, ADLC (alternate-James E. M i t c h e l l ,  ADLC); 
and execut ive  secretary ,  Col leen Ol inger ,  HSE-8. S t e f f a n i e  Coonley, has been 
appointed t o  represent  ENG-11 on the LERC u n t i l  .a new group leader l i s  se lected 
f o r  ENG-11. 

3. C u l t u r a l  Resource Protefy.tion The Laboratory  Contract  Archaeologis t  
+* and others under h i s  s u p e r v i s i o n  are removing and analyz inq c u l t u r a l  and b o t a n i -  

c a l  resources a t  the  h i s t o r i c  Rimer0 cabin homesteading complex. This  work must 
be done p r i o r  t o  c o n s t r u c t i o n  of the Nuclear M a t e r i a l s  Storage F a c i l i t y  a t  
TA-55. The cabin, d ismant led i n  December, w i l l  be reconst ructed a t  the Los  
Alamos H i s t o r i c a l  Museum t h i s . s p r i n g .  

Environmental Eva1 u a t  i on Coord ina t ion  (EEC 1 personnel cornpl eted i nves t i  gat - 
i n g  h i s t o r i c a l  s i g n i f i c a n c e  o f  B u i l d i n g  TA-22-1, which the  Laboratory had s l a t e d  
f o r  raz ing.  Assembling h igh  explos ives components for  the  "Fat Man'! bomb used 
d u r i n g  World War I1 was done i n  t h i s  b u i l d i n g .  The Laboratory Contract  
Archaeo log is t  concluded the  b u i l d i n g  had r e t a i n e d  i t s  h i s t o r i c a l  i n t e g r i t y .  
Consequently, t h e  DOE r e f e r r e d  the  mat te r  t o  the  New Mexico S t a t e  M i s t o r i c a l  
Preserva t ion  O f f i c e  (SHPO) f o r  advisement. Personnel from the SHPOl inspected the 
b u i l d i n g  and recommended t h a t  i t  be preserved. The EEC personnel a re  i n v e s t i g a -  
t i n g  Labora tory  maintenance r e s p o n s i b i l i t i e s  and opt ions.  

I 

I 

Asbestos Operat ions 

The Laboratory ,  DOE, and Zia, i n  cooperat ion w i t h  the Environmental 
P r o t e c t i o n  Agency (EPA) Region 6 and t h e  New Mexico Environmental Improvement 
D i v i s i o n  ( E I D ) ,  sponsored a Nat iona l  Emission Standards fo r  Hazardous A i r  
P o l l u t a n t s  (NESHAPS) asbestos t r a i n i n g  course f o r  E I D  and C i t y  o f  Albuquerque 
inspectors .  The t r a i n i n g  course took p lace a t  a Z i a  asbestos removal job. The 
€PA and E10 were pleased w i t h  
DOE, and Zia.  

I 

t h e  ass is tance and cooperat ion o f  tlhe Laboratory,  

One d e m o l i t i o n  j o b  and two renovat ion  jobs i n v o l v i n g  asbestos1 removal were 
inspected d u r i n g  t h e  quar te r  t o  conf i rm compliance w i t h  the NESHAPS regu la t ions .  
The jobs  appeared t o  be i n  compliance w i t h  the  regu la t ions .  

Conf i rmat ion  t h a t  asbestos removed a t  t h e  Laboratory  i s  be ing p r o p e r l y  
disposed o f  was requested f rom the  Waste Management Group (HSE-7) land Zia. Group 
HSE-7 p lans  t o  p r o v i d e  HSE-8 w i t h  a monthly repor t ,  s t a r t i n g  i n  A p r i l ,  of a l l  
asbestos wastes received and t h e i r  l o c a t i o n  o f  o r i g in .  
copies o f  t h e  waste d isposa l  forms t h a t  accompany t h e  wastes t o  t h e  waste 
d isposa l  s i t e .  

Z ia  p lans ( t o  send HSE-8 

! 



I 
I 

, D. SPECIAL DEVELOPMENTS AND STUDIES 

I 
I Comprehensive Environmental Assessment and Response Program (CEARP 

The major e f f o r t s  d u r i n g  the  second quar te r  were devoted t o  Phase I repor ts  
The Kansas C i t y  f o r  Kansas City, Rocky F l a t s ,  Mound, and Sandia Livermore. 

Phase I r e p o r t  was submit ted as a formal d r a f t  f o r  review by the A1,buquerque 
Operat ions O f f i c e  (AL), t h e  Area Of f ice and Bendix; t h e  review concluded w i t h  a 
major meeting i n  midMarch. Work on the Rocky F l a t s  r e p o r t  inc luded working 
l e v e l  rev iew by Rockwell and Area O f f i c e  s t a f f  o f  p o r t i o n s  o f  the r e p o r t  t o  
v e r i f y  techn ica l  content.  I n t e r v i e w s  were conducted a t  Mound and the working 
d r a f t  was submit ted t o  the  Area O f f i c e  and Monsanto s t a f f  f o r  v e r i f i c a t i o n  of  
t e c h n i c a l  content.  I n t e r v i e w s  and document review were conducted a t  Sandia 
Nat iona l  Labora tor ies  Livermore (SNLL 1. 

Because o f  s t a f f i n g  reassignment t o  accommodate the SNLL e f fo r t ,  p r e l  i m i  - 
nary  Phase I work a t  Los Alamos Nat iona l  Laboratory  cont inued a t  on ly  a minimal 
l e v e l  d u r i n g  the second quar te r .  I n  accord w i t h  the  program schedule, no work 
was performed f o r  e i t h e r  P i n e l l a s  or Pantex d u r i n g  t h e  second quar ter .  

CEARP Task 2 e f f o r t s  f o r  the  two Sandia Nat iona l  Laborator ies i n s t a l l a t i o n s  and 
the Los Alamos Nat iona l  Laboratory.  
work ing group f o r  these p o r t i o n s  of Task 2 by mid-March. 
p o r t i o n s  i s  a t  the  p r o j e c t e d  $loOK l e v e l .  Funding for- the  Los Alamos p o r t i o n  
was es tab l i shed as an overhead task a t  $145K t h a t  w i l l  pe rmi t  thersame l e v e l  o f  
e f f o r t  as p r o j e c t e d  f o r  a separa te ly  funded program a t  t h e  B205K leve l .  

o f  t h e  temporary reassignment o f  s t a f f  t o  the  accelerated Sandia Livermore e f -  
f o r t ,  the  Los Alamos schedule has been delayed by about one-quarter. The phase 
I work a t  Los Alamos w i l l  r e c e i v e  a h i g h  l e v e l  o f  s t a f f i n g  dur ing  the t h i r d  and 
f o u r t h  quar te rs  o f  t h e  f i s c a l  year i n  order  t o  complete the  Phase1 I r e p o r t  by 
the  end o f  t h e  calendar year. Th is  w i l l  s t i l l  permi t  meeting thelEnvironmenta1 
P r o t e c t i o n  Agency request  f o r  r e p o r t s  on the Region 6 i n s t a l l a t i o n s .  r 

Formal d i r e c t i o n  was received from AL e a r l y  i n  February t o  proceed w i t h  t h e  

Funding for the Sandia 
Funding was i n  p lace and avai l lab le  t o  the  

Because o f  t h e  delay i n  g e t t i n g  the  Los Alamos fund ing  i n  p lace and because 

I 

Meteoro log ica l  Support  Serv ices  'I I 

Por tab le,  h igh-pressure i o n i z a t i o n  chambers (HPICs) are used' t o  measure 
shor t - te rm gamma r a d i a t i o n  l e v e l s  produced by a i r  a c t i v a t i o n  products from t h e  
Los Alamos Meson Physics F a c i l i t y  (LAMPF). Dur ing the  1984 operat ing cyc le  of 
LAMPF, shor t - term absorbed doses were measured on S t a t e  Road 4 a t  azimuths of 0 
deg ( N ) ,  22 deg ("€1, and 45 (NE) f rom t h e  LAMPF stack. 

D a i l y  model p r e d i c t i o n s ,  us ing  onsi  t e  meteoro log ica l  and stack re lease 
data, were made and compared w i t h  measured values. Resul ts  show Cery good cor -  
r e l a t i o n  between measured and p r e d i c t e d  values a t  a l l  th ree  s i t e s .  Also, another 
form of t h e  model was used t o  p r e d i c t  annual gamma l e v e l s  on S t a t e  Road 4. Pre- 
d i c t e d  gamma absorbed doses ranged from a maximum o f  90 mrad NNEl and 75 mrad NE 
of LAMPF t o  17 mrad t o  the  NW. An average o f  n e a r l y  50 mrad was pred ic ted  i n  the 

I 

i 
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S c t o r  t h a t  extends from t h  

t 

NW t o  NE of LAMPF on Sta te  Road 4. Thils compares 
favorably  w i t h  the 44 mrad t h a t  was measured by the TLD network. I 

The th ree  HPICs w i l l  be placed back i n  the  f i e l d  d u r i n g  the  1985 operat ing 
cyc le .  Several a d d i t i o n a l  HPICs w i l l  p o s s i b l y  be placed i n t o  the  f i e l d  sometime 
d u r i n g  the  upcoming year, probably  a t  l o c a t i o n s  NNW and NW of t h e  LAMPF stack on 
Sta te  Road 4.  1 

N a t i o n a l  Park Serv ice  P l a n t  Exposure Study I 

A g r a n t  has been received from the Nat iona l 'Park  Serv ice t o  conduct f u m i g a -  
t i o n  s tud ies  on pinon p i n e  and t o  c o l l e c t  vegetat ion and s o i l  samples a t  f i v e  
n a t i o n a l  parks. S u l f u r  d i o x i d e  fumigat ions o f  germinat ing pinon p ine  seeds and 
1-year-o ld  pinon p ine  seedl ings are t o  be conducted, t o  determine the p o t e n t i a l  
e f f e c t  o f  s u l f u r  d i o x i d e  on vegeta t ion  i n  southwestern n a t i o n a l  parks. Both 
acute and chron ic  e f f e c t s  will be stud ied.  I n i t i a l  s tud ies on germinat ing seeds 
are underway. Vegetat ion and s o i l  samples from Bandel ier  Nat iona l  Monument, 
Canyonlands Nat iona l  Park, Chaco C u l t u r e  Nat iona l  H i s t o r y  Park, Mesh Verde 
Nat iona l  Park, and P e t r i f i e d  F o r e s t  Nat iona l  Park are t o  be col1ect)ed. The 
purpose i s  t o  analyze the  samples f o r  s u l f u r  and determine base l ine  data f o r  the 
parks surrounding t h e  Four Corners Power P lan t .  Th is  w i l l  p rov ide reference data 
f o r  f u t u r e  s tud ies  t o  evaluate the  impact o f  the  power p l a n t  on surrounding 
n a t i o n a l  parks. 
c o l  1 ec t i on. 

Arrangements are being made t o  v i s i t  the parks for :  sample 
I 

ARG/NEST S o i l  S t a b i l i z a t i o n  Study 
, 
I 

A s tudy  i s  be ing conducted f o r  the Accident Response Group (ARG)/Nuclear, 
Emergency Response Team (NEST) t o  evaluate eco log ica l  e f f e c t s  of s o i l  s t a b i  l i z a -  
t i o n  chemicals t h a t  might be used t o  I l f i x I l  r a d i o a c t i v e  contaminat ion i n  place 
subsequent t o  a leak o r  s p i l l .  The p l a n  i s  t o  i n i t i a l l y  conduct labora tory  ex- 
per iments t o  determine the  e f f i c a c y  o f  se lected chemicals and subsequently con- 
duct  f i e l d  s t u d i e s  t o  evaluate e f f e c t s  on community s t ruc tu re ,  s o i l  ecology, and 
s o i l  chemistry.  The necessary equipment and chemicals t o  conduct the  study are 
p r e s e n t l y  be ing assembled. I 

I 

I 

E. HEALTH, SAFETY, AND ENVIRONMENT PERFORMANCE STANDARDS AND TRENDS 

Atmospheric R a d i o a c t i v i t y  I 
I 

See F igures 1, 2, and 3 f o r  r e s u l t s  o f  r o u t i n e  ambient a i r  sampling f o r  
gross beta, t r i t i u m ,  and plutonium. There are no unusual da ta  th is1 quarter.  

I 

I 
~ 

E x t e r n a l  P e n e t r a t i n g  Radi a t  i on 

Resu l ts  from t h e  environmental  thermol uminescent dosimeter (T;LD) network 
show average measurements t h i s  q u a r t e r  o f  24 mrem f o r  reg iona l  (background) 
s t a t i o n s ,  29 mrem f o r  per imeter  s t a t i o n s ,  and 32 mrem f o r  o n s i t e  s ta t ions .  The 
TLD measurements i n c l u d e  e x t e r n a l  p e n e t r a t i n g  r a d i a t i o n  from cosmic, t e r r e s t r i  - 
a l ,  and Labora tory  sources. F i g u r e  4 shows a f i ve-year  sumnary, by calendar 

I 
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quar ter ,  o f  the  r e s u l t s  o f  the TLD environmental network. The DOE Radiat ion 
P r o t e c t i o n  Standard i s  500 rnremlyr (excludes c o n t r i b u t i o n s  from background r a d i -  
a t i o n )  f o r  a member o f  the pub l ic .  

The TLDs a t  the  Labora tory  boundary n o r t h  of the Los Alamos Meson Physics 
F a c i l i t y  (LAMPF) are conf igured t o  measure the c o n t r i b u t i o n  (abovel background 
cosmic and t e r r e s t r i a l  leve ls ,  which are measured simultaneously on F r i j o l e s  
Mesa a t  TA-49) f rom LAMPF operat ions.  The acce le ra to r  has n o t  operated since 
October 23, 1984. The TLD measurement d u r i n g  t h i s  per iod  October 23, 1984, 
through March 31, 1985) was -0.2 +/-  1.7 mrem. F igure  5 shows a s ix-year  sumary 
of the  TLD measurements a t  the  L:aboratory's nor thern  boundary nearest  LAMPF. The 
t ime i n t e r v a l s  r e f l e c t  the  opery t ing  schedule a t  LAMPF r a t h e r  than calendar 
qu ar t e r s  . 

I "i I 

I 
Safe D r i n k i n g  Water Ac t  (.;'DWA) 

The 1985 t r iha lomethane sampling schedule has been set  f o r  Juily 1985. 
B a c t e r i o l o g i c a l  ana lys is  o f  samples t h i s  quar ter  were a1 1 negat ive.  

1 Clean Uater  Ac t  
I 1. General 4. 

M o n i t o r i n g  a c t i v i t i e s  r e l a t e d  t o  our Nat iona l  P o l l u t a n t  Discharge E l im ina-  
t i o n  System (NPDES) permi t  cont inued as requi red.  As of October 1983, NPDES 
r e p o r t s  are submit ted monthly ins tead of q u a r t e r l y .  The March 1985 r e p o r t  w i l l  
be compiled b y  A p r i l  20, 1985. The s u n a r y  of noncompliance f o r ' t h e  11 domestic 
waste discharges i s  est imated t o  be: 

Parameter TSS PH BOD Fecal  C o l i f o r m '  
I 

Number o f  5 I9 11 7 ! 

I Except ions \ 

I 

Z i a  Company performed approximately 233 analyses and 760 f l o w  measurements 

The s u m a r y  o f  noncompliance f o r  t h e  99 i n d u s t r i a l  waste discharges i s  

I 
i n  support  o f  t h e  domestic waste NPDES program. 

est imated t o  be: ! 

Parameter PH cu Ag Zn , 

Number o f  1 1 1 1 I 

Except ions 
I 

The Waste Management Group (HSE-7) performed approximately '56 f low 
measurements and c o l l e c t e d  samples. The (Heal th  and Environmental Chemistry 
Group (HSE-9) l a b o r a t o r y  performed approximately 356 ana lys is  i n  support  of the 
NPOES sampling program. I 

Noncompliance percentages are shown g r a p h i c a l l y  i n  Fig.  6 and Table I 
summar i zes mon i t o r i  ng resu  1 t s  . 
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Type 

D omes t i c 
I n d u s t r i a l  

Domestic 
I n d u s t r i a l  

D omes t i c 
I n d u s t r i a l  

Domestic 
I n d u s t r i a l  

TABLE I 

SUMMARY OF MONITORIN6 RESULTS 

N u m b e r  o f  V i o l a t i o n s / N u m b e r  o f  

. Flow pH - 

S a m p l e s  

Other* 

H i s t o r i c d l  O c t o b e r  1978 - A p r i ~ l  1983** 
i .  

9 3/888! 1302/9266 202(1745 
161/ 126'5 0/1330 197/5999 

I 
I L a s t  Q u a r t e r  October 1984 - December 1984 
I 

11/76 0/660 71/172 
2/60 0/60 8/302 

I 

Current  January 1985 - March 1985 I 

9/73 
1/56 

0/760 23/160 
O/ 56 31 300 

T o t a l s  Apri l ,  1982 - March, 1985**+ I 

I 

95/830 0/9094 
611858 01858 

2 31(/ 1839 
130l/4121**** 
\ I  

I 

P e r c e n t  o f  S a m p l e s  i n  c o m p l i a n c e  s i n c e  A p r i l ,  1982 
I 

Domestic 88.6% - 87 .i4% 
I nd us tr i a 1 92.9% - 96 .I 8% 

P e r c e n t  o f  t o t a l  samples i n  c o m p l i a n c e  s i n c e  ~ A p r i l ,  1982 
I 

Domestic 94.4% - 96.1% 
I nd us tr i a1 96.4% - 97.8% 

1 

I 
*Other chemical parameters (!.e., TSS, etc.) I 

I 

t 

I * * H i s t o r i c a l  i s  f o r  the  t ime pe r iod  the  f i r s t  round permi t  was i n  e f f e c t  
j 

' I  ***Totals fo r  second round pe rm i t  implemented A p r i l  1, 1982 

* * *Ef fec t i ve  January 1985, ths  c a l c u l a t i o n  has been co r rec ted  andl we no longer 
i n c l u d e  t o t a l  f r e e  a v a i l a b l e  c h l o r i n e  as i t  i s  not  a requ i red  permj t  parameter. 

I 



. .  

2. Federa l  F a c i l i t i e s  Compliance Agreement (FFCA) I 
I 

TA-53. Progress a t  the TA-53 lagoons i s  s a t i s f a c t o r y .  The Zia,Company has 
The design i nco r -  c o m p l e t e d t h e  design and i t  i s  being c i r c u l a t e d  f o r  comment. 

porates the use o f  f l o a t i n g  aerators  and a d d i t i o n a l  lagoon capaci ty .  
t, 

TA-35. The sand f i l t e r s  a t  TA-35 cont inue t o  cause noncompliance w i t h  the  i 

Labora to ry ' s  NPDES permi t .  R e f i t t i n g  o f  the f i l t e r s  i s  no t  complete. G r a v e l  * %  

de l i ve red  September 1984 d i d  no t  meet s p e c i f i c a t i o n s  and I new vendor i s  being 
sought. Albuquerque ,Gravel Products i s  the new vendor and s p e c i f i c a t i o n  m a t e r i  - 
a l s  are being de l i ve red  t o  the s i t e .  The p r o j e c t i o n  comp e t i o n  date i s  A p r i l  
30, 1985. 

Tox ic  Substances Cont ro l  Ac t  (TSCA) 

The i n - s e r v i c e  i nven to ry  o f  po l ych lo r i na ted  b iphenyl  (PCB) i tems is pro-  
gressing. Meson Physics (MP), and most of Physics ( P I  and Con t ro l l e$  
Thermonuclear Research (CTR) D i v i s i o n s  have been completed and entered i n t o  the 
computer data base. A l l  o f  the Z i a  t ransformer inventory  i s  completled, but  has 
no t  beeni t o t a l l y  entered. A f t e r  the inventory  i s  complete, p r i n t o u t s  w i l l  be 
sent  annua l ly  t o  owner groups l i s t i n g  PC6 i tems under t h e i r  c o n t r o l .  The i n t e n t  
i s  f o r  the  groups t o  v e r i f y  correctness as t o  items, loca t ions ,  etc.1 

F. ANNUAL PERFORMANCE SUMMARIES AND TRENDS 
I 

Water Supply a t  Los Alamos Dur ing 1983 

An annual r e p o r t  [W. D. Purtymun, N.  M. Becker, and M. Maes, "Water Supply 
a t  Los Alamos Dur ing 1983," Los  Alamos Nat iona l  Laboratory  r e p o r t  LA-10327-PR 
(February 198511 was publ ished t h i s  quar te r  t h a t  summaries pumpage and aqu i fe r  
cond i t i ons  f o r  w e l l s  i n  the Los Alamos, Guaje, and P a j a r i t o  we l l  f i e lds .  These 
w e l l s  supply most o f  t he  water used f o r  munic ipa l  and i n d u s t r i a l  purposes i n  Los 
Alamos and a t  t he  Los Alamos Nat iona l  Laboratory .  A g a l l e r y  i n  Water; Canyon 
supp l ies  the  balance o f  the  water. A summary o f  sur face water from Guaje and Los  
Alamos Reservoi rs  used f o r  i r r i g a t i o n  i s  inc luded i n  the repor t .  Chemical q u a l i -  
ty  of water from these water sources i s  a lso  discussed. 

T h i s  annual r e p o r t  i s  one o f  a ser ies.  There have been 12 annual r e p o r t s  
and 1 sumnary r e p o r t  cover ing  the  1947-1971 t ime per iod.  These r e p o r t s  ensure a 
con t inu ing  h i s t o r i c a l  record  and prov ide  guidance f o r  management of ~ water r e -  
sources and long-range p lann ing  f o r  the water supply system. 

I 

Environmental  S u r v e i l l a n c e  Report  for CY 1984 I 

The annual s u r v e i l l a n c e  r e p o r t  f o r  the  Labora tory  was completeh by the  
Environmental Survei  1 lance Group, HSE-8 ["Environmental Survei  1 lance a t  Los 
Alamos Dur ing  1984," Los Alamos Na t iona l  Laboratory  r e p o r t  LA-10421-ENV ( A p r i l  
1984), 192 pp l .  The r e p o r t  concludes t h a t  environmental e f fec ts  a t t r i b u t a b l e  t o  
CY 1984 Labora tory  operat ions were i n s i g n i f i c a n t  and no t  considered lhazardous t o  
the  Labora tory  employees, pcrblic, o r  environment. I 

1 

\ 
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Th is  conclus ion i s  based on data on ex terna l  p e n e t r a t i n g  radiat :on;  on the 
chemical and radiochemical  q u a l i t y  of ambient a i r ,  surface and grounfwaters, 
munic ipa l  water supply, s o i l s  and sediments, and food; and on the q u a n t i t i e s  o f  
a i rborne  emissions and l i q u i d  ef f luents .  Dur ing  1984, more than 18,000 analyses 
were performed on these environmental samples. 

These environmental da ta  al lowed r a d i a t i o n  doses t o  the  p u b l i c  a t t r i b u t a b l e  
t o  Labora tory  operat ions t o  be estimated. 
i n g  the  s i g n i f i c a n c e  of these r a d i a t i o n  doses, est imates o f  the added i n d i v i d u -  
a l  l i f e t i m e  cancer m o r t a l i t y  r i s k s  were-ca lcu lated (Table 11). The Labora tory 's  
c o n t r i b u t i o n  t o  cancer m o r t a l i t y  r i s k s  fo r  Los Alamos and White Rock, res idents  
i s  small  when compared t o  r i s k s  st;emming from n a t u r a l  and d iagnos t ic  medical 
r a d i a t i o n .  
chance i n  5.) 
t o r y  operat ions i s  e q u i v a l e n t  t o $  he a d d i t i o n a l  exposure from cosmic rays a 
person would get f l y i n g  i n  a corrwercial j e t  a i r c r a f t  f o r  2.3 h o u r s . '  

v a t i o n  products  re leased by t h e  Los Alamos Meson Physics F a c i l i t y  measured 44 

which i s  l e s s  than 10% o f  D O E ' S  Radia t ion  P r o t e c t i o n  Standard. 
t h i s  measurement has increased over the past  few years. This  t rend i s  p r i m a r i l y  
f rom h igher  opera t ing  l e v e l s  (beam c u r r e n t s )  i n  t h e  p a r t i c l e  accelerator .  

I 
I 
I I 

To prov ide  a perspec t ive  'for compar- 
I 

(The o v e r a l l  Un i ted  States l i f e t i m e  r i s k  o f  cancer m o r t a l i t y  i s  1 
The Los Alamos inc iementa l  dose a t t r i b u t a b l e  t o  the  1'983 Labora- 

The thermoluminescent dosimeter (TLD network r a d i a t i o n  f rom aiqborne a c t i  - 
* 2 mrem/yr (excludes background r a d i a t i o n  from cosmic and t e r r e s t r i a l  sources), 

F igure  7 shows 

I 
I 
I 

TABLE 11 

ADDED INDIVIDUAL 
ATIRIBUTABLE 

Exposure Source 

Average Exposure from 
Labora tory  Operat ions 

Los Alamos Townsi te 
White Rock Area 

N a t  u ral ' Rad i a t  i on 
Cosmic, T e r r e s t r i a l ,  and 

s e l f  - 1 r r a d i  a t i o n  

Los Alamos Townsi te 
White Rock Area 

Medical  X-rays (D iagnost ic  
Procedures) 

Average Whole Body Exposure 

LIFETIME CANCER MORTALITY RISKS 1 
TO 1984 RADIATION EXPOSURE I , 

Added Risk (Chance) 

o f  Cancer M o r t a l i t y  

I ncremen it a 1 
t o  an Ind iv idual  Dose (mrem) 

Used i n  Risk Est imate 

1 i n  20 000 000 
1 i n  38 000 000 

1 i n  26 000 
1 i n  27 000 

1 i n  110 000 

\ 

0 .'50 
0.26 

125 
116 

I 

?* I 
I 
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ments as percent of standard) due t o  operation o f  the L O ~  Alamos Meson 
Physics F a c i l i t y  during the past 7 years. 
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I G. PUBLICATIONS 

I W. D. Purtymun, N. M. Becker, and M. Maes, "Water Supply a t  Los A l a  
I 
I , 

1983," Los Alamos Na t iona l  Labora tory  r e p o r t  LA-10327-PR (February 

R. W. Vocke, "Case H i s t o r i e s  of EA Documents f o r  Nuclear Waste," L o  
Nat iona l  Labora tory  r e p o r t  LA-UR-85-507 (March 1985). 

H. PRESENTATIONS 

1. Buhl presented a t a l k  e n t i t l e d  "S ta te  and Federal Response t o  t h  

23, 1985. 

1. Buhl gave a p resen ta t i on  e n t i t l e d  "Nuclear Weapons Accidents Dec 
Clean-Up" a t  a conference i n  Bordeaux, France, on March 6, 1985, on 

I Cobalt-60 I n c i d e n t "  f o r  t h e  Sandia Nat iona l  Labora to r ies  Colloquium 

I Wayne Hansen who was unable t o  attend. 

R. Gonzales p a r t i c i p a t e d  i n  the  Mesa V i s t a  High School Career Day w 
t a t i o n  on careers i n  the  L i f e  Sciences (November 1, 1984). 

D. Nochumson gave a p resen ta t i on  t o  the Labora tory  Environmental r e  
tee  Committee concerning the Labora to ry ' s  compliance w i t h  s t a t e  and 
p o l l u t i o n  r e g u l a t i o n s  on February 1, 1985. 

Waste," a t  t he  Waste management 1985 Symposium i n  Tucson, Ar izona ( 
1985 1. 

I R. W. Vocke, "Case H i s t o r i e s  o f  Environmental Assessment Documents 
~ 

( 

W. J. Wenzel (p resenter ) ,  A. F. Gallegos, and W. R. Hansen, "Dynami 
Environmental S imu la t i on  Using Computer Graphics," a t  t he  Souhtwest 
American Assoc ia t i on  f o r  t he  Advancement o f  Science meeting i n  Tucs 
(March 19-23, 1985). 

(\ 

I. TRAINING 

J. Ah lqu is t ,  T. Buhl, and D. M a y f i e l d  attended the  Hea l th  Physics S 
c a l  Mid-year Symposium on "Environmental Rad ia t i on "  i n  Colorado Spr 
January 7-10, 1985. 

R. Gonzales completed t h e  Labora to ry ' s  "Technical W r i t i n g  f o r  The S 
Engineer, and Manager" i n  October 1984. 

R.  Gonzales completed the  Labora to ry ' s  YBM-PC Overview'' January 19 

R. Gonzales ,completed t h e  Labora to ry ' s  "IBM-PC Lo tus  1-2-3" i n  Janu 

T. Gunderson completed the  Labora to ry ' s  "Accounting for  t he  Off ice 
t o r "  on January 22-23, 1985. 
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M. Tru j i  1 lo completed the Laboratory's " IBM-PC:  Overview and Beginn 
Programming" this quarter. - 
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QUARTERLY REPORT I 
APRIL-MAY-JUNE ~ 

ENVIRONMENTAL SURVEILLANCE - HSE-8 
I 

A. CHANGED ORDERS, STANDARDS, AND REGULATIONS 1 

r, I 
State of N ew Mexico En vironmental Realations 

. .  . .  

I 

1. enton h - ? i l l  Geothermal ODeration' s Discharue Plan A x c o v a l .  
The LaboEatoryvs$Fenton Hill Geothermal Operation1 received an 
approved dischar@e plan pennit, on June 5, 1985, from the New 
Mexico Oil Conslwvation Division. 
waste liquids i:'I two lined surface ponds, eliminating the need f o r  
any surface discharge to a watercourse. 

provisions that require DOE, the discharger namedl on the permit, to 
re-line and modify the leak detection system at the service pond, 
report and sample discharges to the service pond and/or reservoir 
pond, maintain logs, and report any spills or leaks. The approval 
to discharge is for a period of 5 years and will expire June 5, 
1990. 

The pennit allows storage of 

The discharge plan approval is subject to a number of 

t 
Because surface discharge is no longer needed at Fenton Hill, 

HSE-8 staff are evaluating the possibility of eliminating Fenton 
Hill's National Pollutant Discharge Elimination System (NPDES) 
Permit. 

f i  W U . During April of 1985, new 
revisions to the State's "Regulations Governing Water Suppliesvv 
went into effect. These regulations include new requirements f o r  
disinfection o f  water supply systems after repair! work, protection 
of wells, treatment for surface-water systems, elimination of 
cross-connection, sampling for turbidity, and labpratory 
certification. Due to new laboratory certification amendments, DOE 
has requested laboratory re-certification from the U.S. 
Environmental Protection Agency (EPA) for the Health and 
Environmental Chemistry Group (HSE-9). It is anticipated that w i t h  
EPA certification, approval from the New Mexico Environmental 
Improvement Division ( E I D )  will be forthcoming. 

25 the EPA and EID notified DOE that it and its contractors, 
including the Laboratory, are under dual regulatory review by these 
agencies. 
hazardous waste regulations that have been adopted by the New 
Mexico Environmental Improvement Board. 
with the final authorization that EPA granted EID under the 
Resource Conservation and Recovery Act (RCRA) on January 11, 1985. 

I 

2. pew Mexico I s  En vironmental ImDr ovement Board New 

1 

3 0  Few Mexico 1s Hazardous Waste Manauem ent Pr ouran . On A p r i l  

The EID will continue to enforce those1 sections of the 

This enforcement accords 

I 
I 



The EPA will enforce the more recent regulations r sulting 
from the federal Hazardous and Solid Waste Amendments o s 1984, and 
those governing control of dioxin, which have not1 yet been 

' 

promulgated by the State. I 

I 
Federal mvironm ental Rea1 ationg 

I. Hazard0 us: and Sol id Waste Am endments IHSWAI of 1985. On 
I 

May 8, 1985 an E i L  regulation governing underground storage tanks 
(UST) became ef fdctive and has greatly curtailed disposal activity 
at the Laboratoj's chemical waste landfill. 
limits disposal to existing units. 
detection system and ground water monitoring activities. 

comply with notification requirements by May 8, 1986. 
any tanks with 10 per cent or more of  their volume below ground, 
including their associated piping, and which contain a regulated 
substance. A regulated substance is any petroleum, product or 
chemical controlled by the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA). Future regulations will 
require leak detection and inventory control systems for these 

This regulation 

An inventory of all USTs has been instituted in order to 

It will require a leak 

The USTs are 

I tanks. I 

2. pew NPDES P emit Realation s For Storm Water Runofq. New 
NPDES Permit regulations promulgated in the fall of 1984 require 
permit applications be submitted for storm water runoff that has a 
potential of being contaminated by contact w i t h  wastes, raw 
materials, or pollutant-contaminated soil from areas used for 
industrial or commercial activities. A Laboratory-wide permit 
application is now being prepared. It is anticipated that this 
permit application will be fowarded by DOE to EPA Region VI 
(Dallas) by the and of July. 

B. ACCIDENTS AND INCIDENTS 

Group HSE-8 warn not involved in any accidentg or incidents 
this quarter. 1 

I 

C. PROGRAM PERFORMANCE AND TRENDS I 

activitv i .  
Seb Figure8 1 and 2 fdr results of routine abient air 

sampling for gross beta and tritium. 
this quarter. 

There are no unusual data 

I 
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Fig. 1. Gross beta activity i n  ambient air a t  TA-59. 
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Fig. 2. Tritium i n  ambient air. ; 
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Environmental Chemistry Group (HSE-9) laboratory performed 
approximately 402 analyses in support of the NPDES sampling 
program. 

~ 

Noncompliance percentages are shown graphically in Figure 5 
and Table I summarizes monitoring results. I 

Waste Area Surveillance 

First quarter..thermoluminescent dosimeter (TLD) measurements 
from 11 radioactive waste disposal areas were studied to evaluate 
the performance of confinement. The monitoring took place at 
Disposal Areas A,B,C,E,F,G,T,U,V,W, and X. The smallest measurement 
observed was 22+/-3 mrem at one of four stations at Area E (TA-33) 
during 83 days of exposure. The largest was 67+/-3 mrem at one of 
27 stations at Area G during 84 days of  exposure.) Averages at each 
of the disposal areas were roughly 30 mrem. I 

I 

In order to make relative comparisons, the data were (1) 
normalized to 90 days, and (2) pooled for areas close to 
each other on the same mesa. Table I1 shows the distribution 
frequency of results. 
exposure conditions prevalent during the first quarter, the spacial 
variation in background would range from 24 to 361mrem for 90 days 
of exposure. I 

sou that ha8 been known for many years. It appears to be caused 
by f59cs in an unexcavated section of one of the old outfalls from 
Area T. 

that include receiving, disposing of, or storing radioactive 
wastes, and large scale excavation operations that release radon 
and thoron gasas. The maximum dose, 72 mrem, occurred at the Area 

The distribution indicates I that for the 

I 
The highest result from TA-21 (Areas A,B,T,U) and V) is from a 

Area G results appear to be influenced by routine operations 

G fence across from a disposal shaft for radioacti 
location i 8  also used as a holding area for radios 
Quarterly do6es at this location do fluctuate occa 
they are usually about 35 mrem. These measurement 
any potential exposure to humans at these locatior 
below DOE'S Radiation Protection Standard. 

The site visit and assessment at Area X (burJ 
reactor vessel of the Los Alamos' Molten Plutonium 
Experiment, LAMPRE) indicated radioactivity in exc 
background. Gamma ctra have not yet been compl 
to be dominated by 233Cs. The external radiafion 
three times background, as determined by field mec 

v 8  wastes. The 
ctive shipments. 
sionally, but 
s indicate that 
6 would be well 

a1 site for the 
Reactor 
ess o f  natural 
eted, but appear 
level is about 
surements. 
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Type 

Domestic 
I n d u s t r i  a1 

Domestic 
I n d u s t r i  a1 

Domes t i c  
I n d u s t r i a l  

Domestic 
Indus tri a1 

Domestic 
I n d u s t r i a l  

Domestic 
I n d u s t r i a l  

TABLE I 
Summary o f  Moni tor ing Resul ts 

Number 'o f  Violat ionsINumber o f  Sampl 

1 pH F1 ow i'. 

:I 

- .  
H i s t o r i c a l  October 1978-Apri l  1983* 

16111265 011330 

Las t  Quarter January 1985-March 198 

. .  

5 931888 130219266 
0 .  

9173 
1156 

01760 
0156 

Current  A p r i l  1985-Ju,ne 1985 

2/25 
0163 

01876 
0163 

To ta l s  A p r i l  1982-June 1985*** 

971855 
611921 

019970 
01921 

i 

Percent' o f  Samples i n  Compliance Since A p r i l  1982 
, 

88.7% 
93.4% 

Percent o i  To ta l  Samples i n  Compliance Since A p r i l  1902 

. Other* 

20211 745 
19715999 

231160 
31300 

7160 
61339 

23811899 
13614460 

87.5% 
97 .O% 

94.5% 
96.6% 

--- I 96.3% --- I 97.9% 

*Other chemical parameters (To ta l  Suspended Sol ids,  etc! I .  

***Totals for second round pe rm i t  implemented A p r i l  1, 1982. 
* *H is to r i ca l  i s  for the t l m  e r i o d  the f i r s t  round pe rm i t  was i n  e f f e c t .  

I 
I 
I 
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Class 
Intervals 

mrem 

<25 
25-27 
28-30 
3 1-3 3 
34-36 
37-39 
4 0-4 2 
4 3-4 5 

TABLE 11 
TLD Measurement Frequency Distributior 

for First Quarter of 1985 

Disposal 
Areas 

A,B,T,U,V c,w,x G 

1 1 .  
11111111111111 111111111 1 
11111111111111 11111111 111111 
11 11 1111111111: 
1 1111 

1 
1 

4 6-4 8 
49-51 
52-54 
>54 1 

1 

1 

E F  

1 
111111 

11 
11 1 

. 

: 1  

. .  . .  
i :  

I, 

. I  D. TRAINING 

Tom Gunderson and Tom Buhl gave presentations describing HSE-8 
organization and functions as part of Health, Safety, and 
Environment (HSE) Division's Crosstraining Program, on May 22 and 
Junta 25, respectively. 

Jean Dewart gave a pressntation to participants in Science Youth 
Days describing dispersion calculations and meteorological support 
for unplanned atmospheric releases at Los Alamos. ~ 

I 
John Ahlquist made a presentation in HSE Division's training course 
on the Health and Safety Manual. 

John Ahlquist participated in an Accident Response Group meeting in 
Lakenheath, England, May 14-26, 1985. 

I 

I 

I 
On June 13, Tom Buhl and Jay Wenzal presented an overview of HSE-8 
to health physics graduate students visiting the Foratory from 
Colorado State University. 

l 

a Recei ved i 
John Ahlquist (April 23-25, 1985) and Don Van Etten (May 2-3, 1985) 
participated in a training exercise at EGLG in La8 Vegas, Nevada. 



l 
I 
I 

Naomi Becker attended the course %eotechnical Applications of 
Borehole Geophysics" May 20-23, 1985, in Denver, Colorado 

J. White and R. Ward attended the New Mexico "Underground Storage 
Tank Workshop" in Albuquerque, NM on June 20, 1985. 

Naomi Becker attended a meeting %eophysics for Hazardous Waste 
Site Investigations@' June 17-19, 1985, in Las Vegas, Nevada 

I 

E. SURVEYS, AUDITS, AND APPRAISALS I 

I 
Clean Water Act I 

I. Admbistrati ve OrderL On May 23, 1985, the DOE submitted to 
EPA a comprehensive plan and schedule for eight sanitary Wastewater 
noncompliant outialls. The plan for FY 85 and 86 includes: 

a. eliminating two noncompliant outfalls at TA-41 and 
TA-48 (Outialls 06s and 08s respectively), 

b. installing a neutralization tank at TA-21 (Outfall 05) for 

c. initiating an iniluent study at TA-3 and TA-41 (Outfalls 

I 

pH adjustment, and i .  
01s and 065 respectively) with possible upgrade for disinfection at 
TA-3's wastewater treatment plant. 

I Amendments to the Laboratory's 
NPDES Permit were submitted by DOE to EPA on May 29, 1985. This 
submittal enables the Laboratory to maintain compliance with the ( 

April 19, 1985 Federal Facilities Compliance Agreement between EPA 
and DOE w i t h  elimination of six industrial outfalls. 

I 

, 

pesource. Conservation and Recoverv Act (RCRAI 

The final phaso (Part B) of the RCRA permit application for 
hazardous waste treatment, storage and disposal facilities was 
submitted to the EPA and E I D  on May 1, 1985. This document contains 
three large volumes, one each for chemical waste, Imixed waste 
(chemical/radioactive), and supporting information in the form of 
appendices. No comment has yet been received from,either of the 
agencies regarding this submittal. 

In preparing the RCRA Part B permit application it was 
discovered there was no legal description, as required by RCRA, of 
Areas G and L at TA-54. The Facilities Design Group (ENG-2) and 
the Zia Survey Group have m w  completed the survey of these areas. 
Leadshill-Herkanhoff did the photogrammetric ily-over and furnished 
a boundary survey of the area. 

I 

I 



uations CoordinatiQn I 
I 
I 

1. Action D escrhtion M emorandum s. Environmental-Evaluation 
Coordination personnel completed and submitted 11lAction 
Description Memorandums (ADMs) for new construction and 
programmatic projects to the Laboratory Environmental Review 
Committee (LERC). Eight additional ADMs and one additional 
Environmental Assessment are currently in preparation. 

Coordination Personnel reviewed the public Service Company of N e w  
Mexico (PNM) Applicant' s Environmental Assessment ~ for the proposed 
o j o  extension of the PNM 345 kV electric transmission line. 
Review comments were sent to the Bureau of Indian~Affairs (BIA), 
Albuquerque, New Mexico. The BIA is the lead government agency 
overseeing the Environmental Impact Statement (EIS) for this 
project. 

I 

2. mvironmental Imac t Stat ements. Environmental Evaluation 

A draft EIS is scheduled for completion in late summer or 
early autumn 1985. I 

I 3. 
approved all 11 ADMs submitted to it this quarter. 
briefed by Laboratory meteorologist Jean Dewart, HSE-8, concerning 
atmospheric dispersion analyses and by Laboratory IEnvironmental 
Evaluations Coordinator Colleen Olinger, HSE-8, concerning the 
Laboratory environmental documentation process. 

uboratorv En vironmen tal R e  view Committ ee . The LERC 
The LERC was 

I 
4. D l t w a l  BesouEe Protectiop, The Laboratory Contract 

Archaeologist and others under his supervision continue to remove 
and analyze cultural and botanical resources at the historic Romero 
cabin homesteading complex, TA-55. Field work must stay ahead of 
construction activities associated with the Nuclear Materials 
Storage Facility. 
Community Center prehistoric Indian ruin. 
Historical Museum will provide curatorial services for the cabin 
after it i8 re8tored. Restoration is expected totbe completed in 
September 1985. 
Cabin to the Lo8 Alamos Historical Society upon completion of the 
restoration. I 

The cabin will be sited near t$e U s  Alamos 
The Los Alamos 

The DOE will relinquinish ownership of the Romero 

I 

pational Emissions Standards for Hazardous Air Pollutants: 

Three inspections were made this quarter. 

Asbestos I 

Four asbestos 
notifications were received from Zia. 
Maintenance and Operations Group (ENC-4) concerning their work 
orders and eight asbestos disposal reports were reviewed. Three 
meetings have been held concerning development of)the Laboratory 
Guidelines for Asbestos Removal, Handling, and Disposal. The first 
draft of the Guidelines has been completed and the second draft of 
the introduction, air quality and engineering sections has also 
been completed. 

Eight memos were sent to the 

J 

~ 
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F. PROGRAM DEVELOPMENTS, SPECIAL STUDIES, AND AWARDS 
I 

shea I I _  

Environ mental Surveillan ce ReDOrt Publi 

The report Vnvironmental Surveillance at Los Alamos during 
1984" (LA-10421-ENV) was published in April 1985., This report 
summarizes environmental monitoring activities during 1984, and 
fulfills the requ$rement of DOE Order 5484.1 that'DOE contractors, 
including the Labdzatory, monitor the environment,and report their 
findings annuallyjto the DOE. 1 

l 

Completion of first drafts of Phase 1 reports for site reviews 
at Rocky Flats, Sandia National Laboratories-Livermore, and Mound 
received the major efforts during this quarter. All three were 
reviewed at meetings at the respective sites. Corrections and 
changes based on the results of the meetings were,ixnplemented. Some 
other changes were made in the reports because of the issuance of 
the final DOE Headquarters CERCLA Order (5480.14) :in late April, 
receipt of the working version of the Modified Hazard Ranking 
System (MHRS) in mid-April, and direction from Headquarters in mid- 
May to include all Hazard Ranking System (HRS) information in the 
Phase 1 reports rather than to separately releaselthe previously 
prepared Interim Reports. The final draft Phase llreports (Kansas 
City, Rocky Flats, Sandia National Laboratories-Livennore,and 
Mound) were sent out for final site and Albuquerque Operations 
Office (AL) concurrence. It is anticipated that any remaining 
corrections can be implemented in a short time and the four Phase 1 
reports should be ready to submit to Headquarters next quarter. 

The CEARP personnel participated in information exchange 
meetings between DOE and EPA staff at the Region V (Chicago) and 
Region V I X X  (Denver) Offices. The meetings included briefings f o r  
EPA on t h m  overall CEARP efforts. The discussions resulted in 
obtaining significant insights about EPA CERCLA program plans and 
expectations o f  their interactions with Federal Facilities in 
general. A draft EPA Federal Facilities Guidance Document indicates 
that most o f  the EPA information requirements will be met by ~ 

already planned CEARP efforts and by minor modifications to the 
content of future CEARP Phase reports. 

Phase 1 work continued for Sandia National Ldboratories, 
Albuquerque, at a higher level. This matches the originally planned 
start of Phase 1. Efforts returned to a significant level f o r  Phase 
1 efforts on Lo8 Alamos National Laboratory following completion of 
the accelerated peak of activity last quarter to produce input f o r  
Sandia-Livermore to meet requirements of the State of California. 

1 
\ 
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I 
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In accord with the program schedule, no significant work was 
performed for either Pinellas or Pantex during this quatter. 

2A portion of the program and its associated report will permit 
reasonably close correspondence with expected requests for 
information fromqEPA. Phase 2A is identified as Monitoring Plan in 
the DOE CERCLA 0dP:er (5480.14) and will be the first part of CEARP 
Phase 2. It can $ E !  expanded to include results of preliminary 
sampling and geo::$chnical field reconnaissance used to develop the 
detailed samplirsU*plan and any required updating of hazard ranking 
using the HRS or5M?iRS. With this change, the Phase 1 and Phase 2A 
CEARP reports would cover all information identified for inclusion 
in the first three components of the EPA CERCLA program known as: 
1) Preliminary Assessment, 2) Site Investigation,land 3) Remedial 
Investigation Sampling Plan. The subsequent CEARP phases and 
reports already have a close correspondence with EPA program 
components. 

The EPA intends to review, request revisions, and approve 
reports prepared by Federal Agencies to satisfy the EPA Federal 
Agency CERCLA Program steps. The EPA also intends to make 
recommendations of appropriate actions in subsequent program steps. 
At the point of starting remedial actions, the EPA program calls 
for EPA and the Federal Agency preparing a compliance agreement to 
document the recommendations and record EPA approval of the 
selected remedy. As an indication of acting on these intentions, 
the EPA Region VI11 (Denver) Office has requested that DOE consider 
some kind o f  a written agreement even earlier in the process to 
document the CEARP program plans. Once EPA guidance is formalized 
and issued to Federal Agencies, DOE will have to determine how to 
incorporate these procedural implications into the CEARP program. 

In relation to use o f  HRS, EPA draft guidance indicates that 
Federal Agencies may conduct their own scoring using the HRS or a 
self-designed system to assure that all required information is 
contained in reports. However, the only officially recognized score 
will be the on. EPA assigns using HRS as defined in 40 CFR 300 
Appendix A. The CEARP will be using the EPA's HRS and DOE'S MHRS in 
accord with the DOE CERCLA Order. The CEARP will apply the systems 
to individual sites or logical aggregations of sites within an 
installation. These scorings will be in the Phase 1 reports and 
will be updated with additional dnformation as appropriate in Phase 
2A. Because EPA tends to aggregate all sites at an installation to 
derive a single site-wide score, everyone must be aware that EPA 
derived scores based on Phase 1 information may well exceed the 
28.5 point threshold used by EPA to determine-inclusion on the 
National Priorities List. Thus, some installations at which no 
individual site score approaches 28.5 could have a site-wide score 
over 28.5 when EPA combines the worst-case components o f  all the 

It appears that minor modification of the content of the Phase . 

I 

various sources and pathways. 1 
1 
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With issuance of the DOE CERCLA Order in final form (5480.14, 
April 26, 1985) ,  there will be a problem for CEARP to mbet the 
target completion date for Phase 2. The Order indicates that Phase 
2 should be completed in two years from the date of the Order 
(April, 1987). The projected CEARP schedule anticipates that at 
least six of the eight AL installations will require more time than 
that to complete Phase 2. 

Delays in the purchasing and contracting process have pushed 
back the leasing of important analytical equipment for HSE-9. 
has required a change in approach to getting analyses of some 
preliminary screening samples projected for some of the Installations 
this next quarter as the first steps in Phase 2A. We will try to 
utilize resources available through the site contractors to get the 
analytical work accomplished. 

highlighted CEARP/Site Characterization studies at the Laboratory: 

1. Dr. Gerald A. Sandness, a senior researchlscientist from 
Pacific Northwest Laboratories at Richland, Washington, was at L o s  
Alamos during April 9-11, 1985, to consult on geophysical search 
techniques for underground phenomena for the Lo8 Alamos Site 
Characterization Program and CEARP. 

I 

This 

P I n v e s t i w o n at TQ s w  o . The following activities 

2. Review of 95 boxes of material in the Laboratory archives 
was completed. Work is now being concentrated on special records 
at Central Records Storage. 

3. Photographs of present environmental conditions at seven 
technical areas and ten material disposal areas were taken. 

4 0  Zia crew6 finished surveys Zoz: selected structure 
locations at an additional technical area (TA-6) and two material 

I I 

I disposal areas (Areas N and Q). I 

5 .  Phoswich surveys were made of the DP fuel farm and TA-26. 

6. Four in-depth, person-to-person interviews were conducted. 

7. Vu-graphs were provided to Connie Soden,'AL, for her use 

80 Field reconnaissance of four sites was acomplished. At 

I 
I No anomalies were detected. 

in S separato briefing for managers at AL and DOE-Headquarters. 

one site a 5-gallon can that may have contained an explosive 
propellant was located. 
explosives experts who found its contents to be soil. 

I 

It was opened and examined by two 
I 

,- I 

I 



0 

* 

i 
9. The Environmental Studies Group (HSE-12)lplans to assist I 

in Phase I1 efforts on environmental sampling have been-made. 
Their assistance is made possible by supplemental funding available 
this fiscal year. 

I 

wteorolo~ical s U D D O ~ ~  Servic eg 

Telephone service has been installed at the TA-50 300-foot 
meteorological tower." A computer code was written to perform 
routine data transmission of the TA-50 tower data,to an IBM-PC at 
TA-59. A computer code has also been written to perform data 
transmission for a requested time, period, 
50 tower data to be accessed for use in dispersion calculations f o r  
unplanned releases. I 

This will allow the TA- 

The Los Alamos monthly weather summary graphics program was 

The graphics now emphasize the LoslAlamoo weather 
rewritten in MAPPER graphics using a new format to display the 
weather data. 
statistic6 for tho most recent month. I 

meteorological tower installation at the Bandelier Air Quality 
Monitoring Compound. 

Engineering specifications have been written'for the 200-foot 

The tower installation is projected for FY 

Lieutenant Commander Patrick Welsh, U. S. Navy, spent three 

86. 

weeks working with meteorology support services. lKe reviewed 
methods for building wake dispersion calculations and participated 
in calibration o f  high pressure ion chambers used for gamma 
radiation measurements. i 

A new instrument boom was inetalled on the East Gate 
meteorological tower. 
measurements of the tower structure induced turbulence. 

The longer boom will reduce the impact on 

Besultba from - 
I 

Threa portable high pressure ionization chambers (PICs) have 
again been placed on State Road 4 at azimuths of 0 degrees (north), 
22.5 degrees (north-northeast), and 45 degrees (northeast) from 
WLMPF to measure external galrima exposure rates. 
rates previously have been observed in this area due to emissions 

Increased gamma 

of air activation products from WlMPF. 

The LAMPF stack monitor so far has shown at I 

reduction In radioactivity released in 1985 relat 
new emission controls. The PIC8 have also shown 
in daily exposures from 1984. This agrees well w 
thermoluminescent dosimeter measurements of gamma 

east a 60% 
ve to 1984 due to 
marked reduction 
th the results of 
levels made in 



I 
I 
I 

I 

the same area, and discussed in Section C, Program Performance and 
Trends f 

, 
s at Whi te Sands Missile Thorium - 232 Surrev at Two Tarcret Area 

Rsncre I . 
Field work was concluded in a study of possible 232Th 

contamination at two former missile target areas at White Sands 
Missile Range (WSMR). Both surface and subsurface soil samples 
were collected on a surveyed grid in the two areas, as well as in- 
situ gamma ray measurements. 
characterized with specially-designed rapid gamma1 search meters. 
Soil samples are now being analyzed by HSE-9. 

Gamma field variability was 

I 
Gastric Cancer Incidence Stu& 

External gamma levels, including spectral distributions, were 
measured near 19 homes in the Santa Fe area that were selected as 
part of the Epidemiology Group's (HSE-14) study of gastric cancer 
incidence. Records of water quality sample results for water 
sources serving Santa Fe were obtained from the EID as part of the 
same program. 

I - 
Acute fumigations o f  1-year seedlings are underway. 

purpose of these experiments is to determine the ambient sulfur 
dioxide threshold for production of visible foliar injury from 
short term exposure. 
collected from Chaco Culture Natural History Parkland Mesa Verde 
National Park. 
stages of  preparation for sulfur content analysis. Sample 
collection at Bandelier National Monument will begin soon. 

Accident Resbonsa GrouD/Nuclear Em eruencv Search T earn 

The 

Soil and vegetation samples have been 

The vegetation samples from Chaco are in the final 

I 

I 

f .  Soil -ive St-. Greenhouse tests of four soil 
stabilizers are underway. 
ferric chloride solution, dust control oil, Coherex, and Norlig 41. 
The following tests are in progress: 

a. Wind tunnel soil resuspension tests to determine soil 

b. Germination studies to determine effects of soil 
stabilizers on seed germinqtion. 

c. Soil column experiments to determine effects of soil 
stabilizers on physicochemical properties of soil and on soil 
leachate. 

The four stabilizers being tested are 

I 

resuspension onto plant leaves. I 



I 
I 

> er Vap. Plans have been developed for the transfer of 
the Ranger van from the Instrument Technologies Group (ZT-1) to 
HSE-8 at the end of this fiscal year. 

I 
I 

Bandelier A i r  Q W t v  Moni torinu comrsounq 

Substantial progress continues to be made in ' establishing an I 

air quality monitqring station near Bandelier that will be 
measuring Clean A,ir  Act Criteria pollutants. 
Service has askedsto receive copies of the data that will be 

The National Park 
collected. I 

I 
I 

The data acD+isition system software was finished with 
completion of the telephone comunication software. 
preparation construction work is 90% complete. 
shelter has been transported to the compound. 
particulate samplers have been ordered and received. The draft 
Standard Operating Procedures for the analyzers and particulate 
samplers have been written. 
used as spare parts were picked up from the National Park Service. 
A purchase request for an auditing contract with PNM has been 
written. 
the dilution system of the calibrator has been tested. 

Site 
The instrument 
The high volume 

Two surplus particulate samplers to be 

Calibration gases and regulators have been ordered and 

NatioutmosBheric DeDOSitiOn Proaram Station at Bandelier 

Copies of the data collected at the station have been sent to 
the individuals on the distribution list including the National 
Park Service, the EID, and the Bureau o f  Land Management. 

tv Control Realation IAQCR) 702 

AQCR 702 requires the permitting of all sources emitting 

A 
hazardous air pollutants. 
testing of axplorrives involving the emission of beryllium. 
permit is in preparation for the Mechanical Fabrication Division 
machining operations involving beryllium. 
Research Facility is in the process of eliminating their mercury 
emissions so that a permit will not be required. 

A permit was submitted ' for the dynamic 
The Weapons Neutron 

a1 Waste m e  Removal Project 

alpha and beta activity during the quarter. 

conducted that Included sections of the following,lines and/or 
structures: I 

A total of 354 soil sampleqwere collected and counted for 

Five As Low As Reasonably Achievable (ALARA) decisions were 

I 
I 



Location Line Numb et; 

TA-3 5 9 0-9 1-92 April '10, lG85 
TA-3 5 90-90B-91-92 April IL7, 1985 
TA-4 8 3 4-3 6-3 8 April 28, 1985 

May 110, 1985 TA-2 9 9 
17-17C June ~10, 1985 TA-2 9 

Alamos Townsite. p ,.hese include Rose, Canyon, and ICentral. 
Diamond and Cent;+l road crossing remains to be addressed. 

Air samplin; results during this period showdd no 
significantly elevated levels of airborne radioactivity. 

? -  
Three of the!:'our road crossings have been completed at Los  

Only 

d 
I 

1 
Data for concentrations of radionuclides 137Cs, 239pu, and 

uranium in soil, litter, and tree compartments from Area B were 
plotted for analysis. The range of concentrations between soil and 
xylem was 4-6 orders of magnitude. The Area B data set and the DP- 
Site meteorological data are being used to calibrate and validate 
portions of BIOTRAN. BIOTRAN was expanded to calculate particle 
loading on plant surfaces as well as root uptake. 1 

I 
Captain George Cargil of the U.S. Air Force Academy (USAFA) 

consulted with HSE-8 on June 19-21. The USAFA Biology Department 
will use the BIOTRAN models in its courses. Captain Doug Ripley, 
USAFA, spent four week8 at the Laboratory expanding the herbarium 
and developing habitat descriptions for Mortandad Canyon. 

Prevention Control And Countemegsure (SPCC) P1 an 

On June 13, 1985 a Statement of Work and accompanying 
-documents were forwarded to the Research and Development Contracts 
Group (MAT-7) to issue a "request for proposal~l for an SPCC Plan 
and a Compliance Recommendations Report (CRR). A consultant is 
expected to be hired by September 1. The SPCC Plan would address 
Laboratory improvements, operational procedures and reporting of 
hazardous substances and oil spills to the appropriate regulatory 
authority. This Plan would consider best management practices for 
hazardous substances such as petroleum products and oils containing 
polychlorinated biphenyls (PCB's). I 

The second document, the 4, would evaluate 'each technical 
area and make specific recommendations so that compliance with four 
federal environmental regulations is achieved. These regulations 

The CRR and SPCC Plan would be designed to reduce the 
occurrence and impacts of spills that might be environmentally 

are 40 CFR 109, 113, 117 and 125. I 
1 

I 
I 
I 

. .  

. .  
i '  



damaging. These documents would recommend and employ good 
engineering practices by considering design and operation of 
storage and handling systems for petroleum products and-hazardous 
substances,. The SPCC Plan would be submitted to EPA to fulfill t h e  
Laboratoryls regulatory obligation under 40 CFR 112. The CRR would 
be an internal Laboratory document for budgeting and prioritizing 
compliance activities. 
recommendations to bring the Laboratory into compliance. 

G. PUBLICATIONS I 

The CRR would make appropriate 

nEnvironmental Surveillance at Lo8 Alamos During 1984," Los Alamos 
National Laboratory report LA-10421-ENV (April 1985). 

Leonard J. Lane, William D. Purtymun, and Naomi MI. Becker, IINew 
Estimating Procedures for Surface Runoff, SedimenF Yield, and 
Contaminant Transport in Los Alamos County, New Los Alamos 
National Laboratory report LA-10335-MS (April 1985). > 

D. Van Etten, "Improvement of a Portable High Pressure Ionization 
Chamber with the Addition of a Microprocessor Data Logger," paper 
given at the Thirtieth Annual Health Physics Society Meeting, 
Chicago, Illinois (May 1985). 

1 
I 
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QUARTERLY REPORT I 

JULY-AUGUST-SEPTEMBER 1985 ~ 

ENVIRONMENTAL SURVEILLANCE--HSE-81 

1.2 Federal Environmental Regulations 

1 CHANGED ORDERS, STANDARDS, AND REGULATIONS 1 
I I 

State of New Me&o Environmental Regulations, 

No significant changes in state environmentall regulations oc- 
I 

I .  I 

1.1 

curred during the past quarter. 

I 
I 

I 

The new RPS, which became effective on July 11, 1985, limits 
the maximum effective dose received from all pathways to 

100 mrem/yr 

5 0 0  mrem/yr 

These limits apply 
exclude doses from 

Maximum doses 

I 

for periods of exposure lasting longer 
than 5 years, and 

for occasional annual exposures. 

I 
I 

only to doses from routine DOE pperations, and 
natural background and medical exposure. 

from only the air pathway are further limited to 
25 mrem/yr (whole body) and-75 mrem/yk (any-organ) . 
correspond to limits set by the Environmental Protlection Agency 
(EPA) for  exposures from airborne emissions (40 CFR 61, Subpart H). 

These doses 

The DOE set an action level of 25 mrem/yr fod effective do'ses 
from all pathways. 
require a specific evaluation of the magnitude of identifiable ex- 
posures to an exposed individual." Action levels :of 12.5 mrem/yr 
(whole body) and 37.5 mrem/yr (any organ) were set for doses from 

This is "an administrative thqeshold which w i l l  

the air pathway. t 

The previous RPS limited the maxhum dose to'an individual 
member of the public to 500 mrem/yr f o r  radiation lexposure from all 



I 

pathways to the whole body, gonads, or bone marrow 'and 1500 rnrem/yr 
to other organs. I 

Because of significant reductions in radioactive emissions 
from LiAMPF, maximum doses to the public from 1985 Laboratory opera- 
tions are expected to be approximately 10 mrem (whole body) (see 

Other organ doses and the effective dose are expected to be even 
smaller percentages of their corresponding limits. I 

I 

Section 3.2), or 40% of the revised limit for the air pathway, 0 ,  

I 

Toxic SubstancessControl Act (TSCAI .  Recent EPA regulations 
(July 17, 1985) requi$-:.- that all transformers having concentrations 
of polychlorinated bip,'ienyls (PCB) greater than SO0 parts per m i l -  
lion (ppm) be registeked with fire response personnel. Addition- 
ally, each means of %>cess to a PCB transformer must be marked so 
that it can easily be read by firemen. 

The Laboratory has completed inventories of all buildings with 
PCB transformers or within 30 meters of PCB transformers. Each 
means of access to these transformers has been clearly marked with 
the required 6 in. x 6 in. yellow sign that reads "Caution Contains 
PCB". This inventory included a survey of all cafeterias, snack . 
bars, or communal lunch rooms located in buildings within 30 meters. 
of a PCB transformer. 

I 

I 

2 ACCIDENTS AND INCIDENTS I 

I 

Group HSE-8 was not involved in any accidentsithis quarter. 

A pothunting incident occurred at an unexcavated prehistoric 
Indian ruin during July. Personnel working with the HSE-8 waste 
site characterization program discovered damage to a ruin located 
near former TA-20. Operational Security/Safeguards (OS) Division 
apprehended the two Laboratory employees responsible. The employees 
were warned and informed that further activity of this nature could 
result in dismiss81 from the Laboratory. 

I 

'3 PROGRAM PERFORMANCE AND TRENDS 

I 3.1 Atmospheric Radioactivity 

sampling for gross beta, tritium, and plutonium. 
usual data recorded during this quarter. I 

Figures 1 through 3 present results of routine ambient air 
There were no un- 
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3.2 External Penetrating Radiation ~ 

Results from the environmental thermoluminescent dosimeter 
(TLD) network show average measurements this quarter of 26 mrem for 
regional (background) stations, 28 mrem for perimeter stations, and 
36 mrem for onsite stations. The TLD measurements include external 
penetrating radiation from cosmic, terrestrial, and Laboratory 
sources. Figure 4 shows a five-year summary, by calendar quarter, 
of the results of the TLD environmental network. The DOE Radiation 
Protection Standard is 100 mrem/yr (excluding contributions from 
background radiation) for a member of the public. /Contributions 
via the air pathway alone cannot exceed 25 mrem/yr! 

The TLDs at the Laboratory boundary north of LAMPF measure 
background cosmic and terrestrial radiation levels plus the 
contribution due to LAMPF's airborne emissions. 
and terrestrial radiation levels are measured simultaneously on 
Frijoles Mesa at TA-49. 
measurements is LAMPF's contribution to radiation levels at the 
Laboratory's northern boundary. From 8 May to 27 June 1985 the 
value was 1.2+1.2 mrem. 
September, 19g5, this contribution was 4.3+0.9 mrem. Assuming 
the 4th quarter will be equivalent to the Trd, the contribution for 
the year will be about 9.851.8 mrem. 
summary of the TLD measurements at the Laboratory's northern 
boundary nearest LAMPF. The value for 1985 is a projection based 
on operations thus far in 1985. I 

Background cosmic 

The difference between these two 

During the period 27 Junelto 27 

Figure 5 shows a six-year 

3.3 Federal Clean Water Act 

Pollutant Discharge Elimination System (NPDES) Penpit continued as 
required. The July 1985 report was compiled and submitted by 

' I  

Monitoring activities related to the Laboratoh @ s National 

September 14, 19851 The summary of noncompliance for 
tic waste discharges, specifically TA-3, TA-8, TA-41, 
estimated to be: I 

I 
Fecal Biochemical 

Parameter: Coliforms pH Oxygen Demand 

the 11- domes- 
and TA-18 is 

I Number of 1 2 14 I 

Exceptions I 

Zia Company performed approximately 73 analyses and 810 flow mea- 
surements in support of the domestic waste NPDES program. 

charges, specifically TA-16-222 is estimated to be: 
I 

The summary of noncompliance for the 94 industrial waste dis- , Parameter: Ag 

Number of 1 
Exceptions: I 

I 

I 
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Fig. 3. Pu-239 in ambient air. , 
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Fig. 4. Thermoluminescent dosimeter (TLD) measu(emcntr 
(in5lude contributions from cosmic, terrestrial, and- Laboratory 
radiation sources). 



Personnel from HSE-8 and the Waste Management Group (HSE-7) per- 
formed approximately 42 flow measurements and collected 42 samples. 
The Health and Environmental Chemistry Group (HSE-9) laboratory I 

performed approximately 248 analyses in support oflthe NPDES sam- 
pling program. I 

I 
Noncompliance percentages are shown graphically in Figure 6, 

and Table I summarizes monitoring results. 
I 

3.4 Waste Area SunreLllance I 

Second quarter thermoluminescent dosimeter (TLD) measurements 
from 11 low-level rad!ioaCtiVe waste disposal areas 1 were studied to 
evaluate the perfonnance of confinement. 
A,B,C,E,F,G,T,U,V,W, and X. The smallest measurement observed was 
20+2 mrem at 1 of 8 Stations at Area F (TA-6) during 102 days of 
exposure. The largest was 11622 mrem at 1 of 27 stations at Area G 
(TA-54) during 102 days of exposure. Averages at each of the dis- 
posal areas were about 30 mrem for 101 to 102 days,of exposure. 

In order to make comparisons, the data were (1) normalized to 
90 days, and (2) pooled for areas close to each other on the same 
mesa. Table I1 shows the frequency distribution of results. Spa- 
tial variation in background ranged from 20 to 33 fnrem over 90 days 
of exposure. 

The highest result from TA-21 (Areas A, B, T,,U, and V) was 
59+2 mrem, from a source at has been known for many years. It 
appears to be caused by "'Cs in an unexcavated section of an old  

Area G results appear to be influenced by routine operations 

I 

I 

The disposal areas were 

I 

I 

outfa11 from Area T. 1 
I 

that include handling, disposing of, and storing radioactive 
wastes, and large scale excavation operations that release radon 
and thoron gases. The maximum dose, 11622 mrem, occurred at the 
storage pad in the northeast corner of Area G .  Quarterly doses at 
at this location usually fluctuate from 50 to 80 mrem per quarter. 

Gamma spectra from Are8 X (burial site for thp reactor vessel 
of the Los Ai9706 Molten Plutonium Reactor Experiment, LAMPRE) con- 
finned that Ca was causing external radiation in excess of natu- 
ral background. The TLD station is located about 1 m west of the 
location of the highest radiation. The TLD indicafed 4022 mrem f o r  
102 days of exposure, which is about 60% above local background. 

. .  
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Fig. 5. Above-background TLD measurements at  NE Laboratory 
boundary due to operations at  Los Alamos Meson Physics 1 
Facility. 
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Fig. 6. Clean Water Act. 
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, I  
I TABLE I 

SUMMARY OF M O N I T O R I N G  RESULTS~ 
I 

Number of  V i o l a t i o n s  /Number o f  S a m I p l e s  

F low I Type pH - 
H i s t o r i c a l  Oct 1 9 7 8  - A p r  19821** 

Domes t i c  9 3  / 8 8 8  1 3 0 2 / 9 2 6 6  1 
I n d u s  t r i a l  1 6 1 1 1 2 6 5  0 / 1 3 3 0  I 

L a s t  Q u a r t e r  A p r i l  - J u n e  1 9 8 5  i 
I 

Domestic 2 / 2 5  0 / 8 7 6  ~ 

I n d u s  t r i a l  0 1 6 3  0 1 6 3  I 

I 

I 

C u r r e n t  M o n t h s  J u l y  - S e p t e m b e r  11985 
I 

Domes t i c  2 1 2 3  0 / 8 l O  1 
I n d u r  t r i a l  0 1.4 2 0 1 4 2  ~ 

L .  

0 t h e r *  

2 0 2 / 1 7 4 5  
1 9 7 / 5 9 9 9  

7 / 6 0  
6 / 3 3 9  

2 / 5 0  
1 1 2 0 6  

T o t a l s  A p r i l  1 9 8 2  - S e p t e m b e r  11985*** 

Domes t i c  9 9 / 8 7 8  0/1'0,78Ot 2 4 0 / 1 9 4 9  
I nd u s t r ia ' l  6 1 1 9 6 3  0 / 9 6 3  

P e r c e n t  o f  s a m p l e 8  i n .  c o m p l i a n c e  s i n c e  

Domes t i c  8 a . n  
I n d u s t r i a l  93'. 7 x  

P e r c e n t  of t o t a l  s a m p l e s  in c o m p l i a n c e  si1 

Domes t i c  9 4 . 6 %  
I n d u s t r i a l  9 6 . 7 %  

* - O t h e r  chemical p a r a m e t e r s  ( T o t a l  S u s p e n d e d  

** - H i s t o r i c a l  ie f o r  t h e  time p e r i o d  t h e  f i r s  
e f f e c t .  

*** - T o t a l s  f o r  s e c o n d  r o u n d  p e r m i t  i m p l e m e n t e d  

1 3 7 / 4 6 6 6  

, p r i l  1 9 8 2  

8 7 . 7 %  
9 7 . 1 %  

:e A p r i l  1 9 8 2  

9 6 . 4 %  
9 7 . 1 %  

i o l i d s ,  e t c .  ) 

r o u n d  p e r m i t  was fn 

1 A p t  1 9 8 2 .  



Class 
Intervals 
[mreml 

<21  
2 1-2 4 
25-27 
28-30 
31-33 
34-36 
37-39 
40-42 

46-48 
49-51 
52-54 

>54 

43,,-45 

TABLE I1 
TLD Measurement Frequency Distributic 

f o r  Second Quarter of 1985 

T,ow-Level R adioactive Waste DisDosaL 

E - G A.B.T.U.V c.w.x - 

9 7 
12 7 3 3 

8 7 9 1 
1 2 6 

1 5 
1 
1 

1 2 

4 TRAINING 

4 . 1  Training Given 

1 

Areas 

F 

2 
4 
3 

- 

Dr. Emilio Iranzo, Junta Energia Nuclear, of Madrid, Spain, 
and- Dr. Chester Richmond, Associate Director of the~Oak Ridge Na- 
tional Laboratory, were given a briefing on the clean-up of TA-1 in 
1975-76, and were shown some of the features of the1 clean-up area. 

1 

4 . 2  Training Received / 

I 
An 8-hour Cardiopulmonary Resuscitation (CPR) course given by 

Jean Dewart (HSE-8) was successfully completed by 12 HSE-8 
employeea. 

Personnel in the Safety Group (HSE-3) briefed the Environmen- 
tal Evaluations Coordinator (EEC) and archaeological and botanical 
consultants concerning field radiation and high explosives hazards. 

John Ahlquist participated in an information exchange meeting 
at Livermore on September 16-19, 1985,  and led discussions on site 
restoration needs. I 

I 

John Ahlquist, Tom Buhl, and Jean Dewart partibipated in a 
walk through emergency response exercise conducted by the Emergency 
Preparedness Program Office. 



I '  

? 

I 

Ili Chen and Rudy Garcia took the videotape course entitled 
Itsoftware Design Methodologiesn on July 18, 1985. 1 

I 
I 

5 SURVEYS, AUDITS, AND APPRAISALS I 

5.1 Clean Water Act 

Alamos Area Office (LAAO) response was submitted to EPA that ad- 
dressed a comprehensive plan and schedule for eight sanitary 
wastewater noncompliant outfalls. 
in September, EPA prepared a draft Federal Facility Compliance Or- 
der addressing wastewater treatment plant upgrades and schedule 
plans for FY 85 and 86. 

(NPDES 1 Permit . On September 5 and 15, 1985, both/EPA and New Mex- 
ico Environmental Improvement Division (EID) personnel were at the 
Laboratory to conduct a site visit of selected NPDES permitted out- 
falls and advise staff on timing and procedures for submitting DOE- 
LAAO's NPDES Permit renewal. 
plication will be submitted to EPA in January, 1986. 

5.2 

On July 10 
and 11, 1985 the EID conducted a hazardous waste compliance inspec- 
tion of the Laboratorys' treatment, storage, and disposal 
facilities. On August 29, 1985, the Laboratory received a Notice 
of Violation (NOV) as the result of this inspection: The NOV lists 
10 violations that had to be corrected or responded to by September 
30, 1985. The violations ranged from missing hazardous waste 
labels to lacking Closure Plans at hazardous waste1 sites within the 
Laboratory boundaries. As required, the Laboratory remedied or 

I 
Administrative Ordey. On May 23, 1985 an additional DOE-Los 

Based on D O E - ~ O ' S  submittal, 

I 

Laboratom' s National Pollutant Discharae Elirhination System 

It is anticipated that a permit ap- 

.- 
Resource Consenration and Recovery Act (RCRA) 

New Mexi'co Hazardou s Waste Manaaement R eaulation 9. 

I 
I responded to all violations by September 30. 
I 

On September 16, 1985, the EID issued a Notice of Deficiency 
(NOD) listing 125 state and 29 federal deficiencies related to the 
Laboratory's Part B hazardous waste permit application. The Labo- 
ratory has 30 days to respond to the NOD. 

DOE Hazardous Waste Manaaement (?WMI ADDraiSaa. On July 8-12, 
1985, the DOE performed an appraisal of the Laboratory's HWM pro- 
gram. The DOE recommended that 1 

I 
hazardous waste generators be more fully lfnfonned of HWM 

requirements, and 

all hazardous waste operations be brought~ into full com- 
pliance with DOE and other regulatory requirementsl, particularly 

I 

1. 
I 

I 
2. 

I 



I 

I 
\ I 

I 
I 

disposal operations of the Dynamic Testing (M) Division, the Design 
Engineering (WX) Division, and the Zia Company. 

tivities began on July 30, 1985, in order to comply, with a RCRA 
Compliance Order/Schedule issued by the EID on May 17, 1985. Bendix 
Field Engineering Corporation is assisting the Laboratory in 
performing a geohydrological investigation at TA-541, Areas G and L. 
Drilling of 18 test holes was completed in mid-August. Core sam- 
ples are being analyzed for organic and inorganic c,onstituents by 
HSE-9; contractors are analyzing cores for soil physical proper- 
ties. 
gas and soil moisture isampling is underway. 
Compliance Order/Schedule, the Laboratory will submit reports on 
core analyses and anaiyses of perched water to EID ion November 30, 

~ 

ComDliance Order/Schedule. Vadose zone characperization ac- 

Downhole testing and instrument installation for future pore 
As rehired in the 

1985. I 
The EID staff toured the test holes at Areas G and Land ob- 

served downhole instrumentation on September 10, 1785. Richard 
Holland, Deputy Director, EID, and Richard Perkins,l Acting Bureau 
Chief, Groundwater and Hazardous Waste Bureau, EID,(  visited the 
Laboratory on September 25, 1985. Richard Holland indicated that 
E I D  would be flexible on deadlines and enable the Laboratory to 
question the technical feasibility of regulations as necessary. 

I 

5.3 Environmental Evaluations Coordination I 

Action Descrhtion Memorandums. Environmental Evaluation Co- 
ordination (EEC) personnel completed and submittedlseven Action De- 
scription Memorandums (ADMs) for new construction and programmatic 
projects to the Laboratory Environmental Review Committee. 
additional ADMs and follow-up responses to Office of Environmental 
Compliance review of two Environmental Assessmentslare currently in 

Seven 

I preparation. I 

Labora t o rv Environmental Review Committee (LE RC 1 . The LERC 
approved all ADMs submitted to it this quarter. Robert Comer, Lab- 
oratory Construction Project Development Group (ENG-9) replaced Ed- 
ward Arntzen, Faci l i t ies  Engineering Division Office (ENG-DO) on 
the LERC; Arntzen withdrew from the committee because of a job 
transfer from Facilities Engineering Division. I 

Cultural R esource Protection. Historic presehationist An- 
thony Crosby and a crew under his direction completed restoration 
o f  the historic Romero homesteading cabin except for finishing 
chinking and window framing. 
Alamos Community Center prehistoric Indian ruin. The L o s  Alamos 
Historical Museum will provide curatorial services~for the cabin 
after i,t is restored: restoration is expected to be completed in ~ 

October 1985. The DOE will relinquish ownership of the cabin to 
the Los Alamos Historical Society at that point. The Laboratory 
Contract Archaeologist and others under his supervision continue to 
remove and analyze cultural and botanical resources at the original 

The cabin is sited near the L o s  
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I 

Romero cabin homesteading complex, TA-55. 
ahead of construction activities associated with the Nuclear Mate- 
rials Storage Facility. 

At the request and guidance of the consulting larchaeologist, I 

the DOE provided adequate fencing at TA-5 for a prehistoric ruin 
that was endangered by construction associated with the FY 1985 
Utilities Upgrade. 
excavation at the Indian cavates north of TA-18 and monitored con- 
struction cleanup work at the site. Several cavates had been dam- 
aged when a Zia const$*uction crew inadvertently loosened rocks that 
fell over the cliff eci:re into the cavates. 

The archaeologi&l support contract to Cross Cultural Re- 
sources of Santa Fe m s  renewed for FY 1986. 

Field work must stay 

I 
/ 

Archaeology personnel also did  exploratory 

r ;  I 

Other En vironmental E valuation Activities. In addition to 
routine pre-construction sunreys of Laboratory projects, archaeo- 
logical personnel performed two extensive surveys on U. S. Forest 
Service land for the Laboratory Earth and Space Science Division. 
Botanical personnel performed two wetlands sunreys! 
floodplain/wetlands involvement and effect from Mountain Bell cable 
instaxlation in Los Alamos Canyon were drafted andlsubmitted to the 
DOE-LMO: the notices will be published in the Federal Register. 
Personnel from the Laboratory Industrial Hygiene Group (HSE-5) 
assisted the EEC to obtain and analyze noise measurements for the 
Blast Over Pressure Project at TA-49 and the Live Firing Range in 
Los Alamos Canyon. At the request o f  the Nationallpark Service, 
the DOE transmitted the analysis for the Blast Over Pressure 
Project, contained in the project ADM, to personnel at Bandelier 
National Monument. 

Notices of 

I 

5 . 4  Laboratory 
Committee 

Environmental Compliance Managemen$ 

The LECM Committee was formed in August to review, evaluate 
and ensure Laboratory compliance with all applicable environmental 
l a w s  and regulations. It is chaired by Allen Tieqan of Associate 
Directorship for Technical Support (ADTS) and includes Jesse 
Aragon, Wayne Hansen, and Jim Mitchell (Legal). HSE-8 participa- 
,tion includes Micheline Devaurs as executive secretary as well as 
Tom Gunderson, Alan Stoker, and Tony Drypolcher as 'advisors. 
date the committee has reviewed Laboratory submittals required un- 
der an EID NOV, addressed Area P closure and PCBs,'and is currently 
reviewing the Laboratory NOD response. An on-going LECM committee 
task is to develop a master schedule incorporatinglLaboratory-wide 
environmental regulatory compliance deadlines. This schedule will 
enable an overall assessment of the Laboratory's capability to 
address regulatory compliance. I I 

To 
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5.5 Air Quality Compliance 

Burn P emit. A burn permit was submitted to the E I D  for the 
burning of building TA-16-525 which is suspected to be explosive- 
contaminated. 

plosives Technology Group (M-1) and the Accelerator Operations 
Group (M-2) were reviewed concerning air pollution lregulatory re- 
quirements. 

were updated for inclusion in the Laboratory's Engineering Stan- 

Standard ODeratincr Pr ocedures. Two SOP'S preyared by the Ex- 

I 
I 

Enffineerina Standards . Air pollution regulatory requirements 

dards . I 
I 

environmental compliance. I 

I 

Reuulatozv CalendaF;. An air pollution regulatory calendar was 
prepared for inclusion in the LECM committee's master schedule for 

I 

I 5.6 LNational Emissions Standards for Hazardous Air 
Pollutants: Asbestos I I 

The final draft of the document concerning the safe removal, 
handling and disposal of asbestos materials at the Laboratory is 
being completed. Two late notifications were received from Zia 
concerning asbestos removal jobs. 
bestos removal jobs were received and nine inspections were made 

Twenty-one notifications of as- 

this quarter. I 

6 

6 . 1 Comprehensive Enviromental Assessment and Response 
Program (CEARP) I 

The draft CEARP Phase 1 reports for Mound and Sandia National 
Laboratories-Livermore were transmitted to DOE Headquarters for re- 
view. It is anticipated that the Rocky Flats and Kansas City draft 
Phase 1 reports w i l l  be transmitted to DOE Headquarters for review 
in early FY86. Major effort was directed toward completion of the 
preliminary draft Phase 1 reports for U s  Alamos National Labora- 
tory, Sandia National Laboratories-Albuquerque, and Pantex. Pinel- 
las received little attention during the last quarter of FY85. 

A working draft for CEARP Phase 2A: Installation Monitoring 
Plan Development Guidance was developed and shouldlbe formalized as 
official Albuquerque Operations Office guidance for CEARP during 
early FY86. 
dence with expected requests for information from the EPA during 
the CEARP Phase 2 activities. 

PROGRAM DEVELOPMENTS, SPECIAL STUDIES, AND A W h D S  I 

I 

This guidance will permit reasonably close correspon- 

The EPA intends to review, request 
I 



revisions, anc 

. /  

approve reports prepared b! bderal 

a 

6 
t 

Agencies to sat- 
isfy the EPA Federal Agency Comprehensive Environmtntal Response, 
Compensation, and Liability Act (CERCLA) Program steps. 

Preliminary evaluation of the proposals for ttie CEARP Request 
for Proposals (RFP 9-X15-W9545) was completed and five finalists 
were invited for final interviews. The CEARP subcontractor(s) will 
be selected in early FY86 based on the interviews and the Best and 
Final offers. I 

The issue of whether nonregulated land disposal units will be 
I 

pursued by EPA under CERCLA or RCRA remains uncertain. The EPA in- 
dicated that the Hazardous and Solid Waste Amendments of 1984 ex- 
panded the EPA's authority to require corrective measures under the 
RCRA [ 4 0  CFR Part 300, Amendment to National Oil and Hazardous Sub- 
stances Contingency Plan; the National Priorities List (NPL); Pro- 
posed Rule (Federal Register, September 18, 1985)]! The EPA stated 
that it intends to use the new RCRA authorities, where practical, 
to effect cleanup and that under the current RCRA listing policy, 
for those RCRA facilities where a significant portion of the 
release appeared to come from a %on-regulated land disposal unit" 
of the facility, these units were considered eligible for listing. 
Nonregulated land disposal units are defined as portions of the 
facility that ceased receiving hazardous waste prior to January 26, 
1983, the effective date of EPA's permitting standards for land 
disposal (47 FR 32339, July 26, 1982). Under the current policy, 
regulated land disposal units of RCRA facilities would not be in- 
cluded on the NPL, except where the facility had been abandoned or 
lacked sufficient resources and RCRA corrective action could not be 
enf orced . 
6.2 Site Characterization Program 

During this past quarter, John Ahlquist was designated Project 
The1 following activ- Leader for the Site Characterization Program. 

ities highlighted Site Characterization activities at the Labora- 
tory: 

varied expertise was established to review our program and provide 
an independent assessment of our efforts. 

ronment Division (HSE) records at Central Mail andiRecords storage 
areas . I 

were conducted. 

first draft form. 
sonnel from being able to complete their sections on the time scale 

I 

I 

1- A peer review group of six well- qualified^ individuals with 
I 

2. Records searches concentrated on Health, Safety, and Envi- 

I 

3 .  Three person-to-person and several telephone interviews 

A large part of the Phase 1 report has been written in 4 .  
High priority items have kept certain key per- 



. 

I 
first envisioned. A completion date of February 1186 is estimated 
for the final draft of the Phase 1 report. 1 

I 
I 

i 6.3 Site Enhancement Program I 

HSE-8 personnel were involved in a special decommissioning 
project this quarter as part of the Site Characterization Program. 
Abandoned Technical Areas on the Site Characterization Program's 
high priorities list were characterized and cleaned up. 
cial Hazardous Waste Department (formerly Acid Waste Line Project 
crew) performed the work in conjunction with the Radiation 
Protection Group (HSE-l), HSE-8, and Environmentall Studies Group 
(HSE-12). 

support . I 

abandoned Technical Areas 20 (Sandia Canyon Site) and 27 (Gamma 
Site). 
have been submitted for analysis. 
was staked in preparation for a survey and soil sampling. 
was performed at TA-5, TA-20 (Beta Site), TA-27, and TA-33 (Hot 
Point) . I 

Extensive clean-up activities were completed bt TA-4 and TA-5. 
Surface debris was cleared away, sub-surface utilities, various ca- 
ble runs and abandoned structures were removed, and identified ura- 
nium contamination at TA-5 was removed. 
meters of material was sent to the disposal pits at TA-54. 

Zials spe- 

Roles within the project were as follows: HSE-1, general 
, overseers, HSE-8, technical advisors, and HSE-12, field sampling 

I 
Radiation surveys (with a phoswich detector) were conducted at 

Soil samples were collected from each of these areas and 
The area around1 HP-24 at TA-33 

Sampling 

Approximately 650 cubic 

Some initial clean-up activities were conduceled at TA-20 with 
the removal of surface debris, a manhole, conduits, and pull boxes. 
A search was made for an abandoned septic tank but was unsuccess= 
ful. Subsurface conditions indicated the tank had been removed 
earlier . I 

Botanical and archaeologic surveys were performed at TA-4, TA- 
5, and TA-20 by personnel from HSE-8 and Cross Cultural Research 
Systems. Botanfca1,data will be used to characterize vegetation at 
the Laboratory. -The archaeological surrey discovered two t*newt* ru- 
ins--one at TA-4 and one at TA-20. Action was taken to preserve to 
ruins at TA-4 through fencing. Unfortunately, the discovery at 
TA-20 had been disturbed by artifact thieves and at this time is 
under surveillance by OS Division. 

1 
The project 

of FY 1986, and a report detailing the pro- 

Twenty high school students and 3 college students partici- 
pated in various clean-up and monitoring activities. - 
ended with the coming 
ject is forthcoming. 



I 6.4 Meteorological Support Services 1 

The data acquisition and data logging system for the East Gate 
meteorological tower was converted to a microprocessor datalogger. 
The change over involved replacing the u-v=w propeller wind sensors 
with prop vanes and programming the microprocessor f o r  data acqui- 
sition and logging. The new wind eensors are identical to ones now 
in use at the TA-59 and TA-50 towers. I 

phone line. A computer code was developed to perform routine data 
transmission to the Octupational Health Laboratory I(0HL) at TA-59. 
Another code was written to perform data transmissilon for a re- 
quested time period f & emergency response dispersion calculations. 

Instrument8 weri purchased for the meteorological tower to be 
installed at the Bandelier air monitoring compoundJ Additional in- 
struments were purchased to provide backup capability for the cur- 
rently operating five towers of the meteorological~monitoring net- 
work. 

dent at the Pantex Plant were reviewed. 
to Pantex personnel for calculating building wake effects on dis- 

The new system allows routine data transmission over a tele- 

I 

1 
Onsite dose calculations for a Gravel Gertie operational acci- 

Recommendations were given 

persion. * I  
I 

The meteorology lab (Room 178) at OHL was remodeled to provide 
more useful working space for weather forecasting and emergency re- 
sponse activities. An IBM-PC was installed to gather, select, and 
print information from the Domestic Data Service, a U.S. Government 
weather data circuit. Data from this service include hourly U.S. 
surface reports, upper air reports, forecasts, warnings, reports, 
etc. A software package used with the colpputer al+ows the selec- 
tion of desired data. The software also offers the flexibility of 
changing the desired selections easily. I 

I 
I 

6.5 Modeling and Field Study of Environmental RadFation 
Levels from LAMPF Emissions 

Three portable high pressure ionization chambers (PICs) have 

Increased gamma rates have been ob- 

t 

continued to measure external gamma exposure rates! on State Road 4 
north to northeast of LAMPF. 
served in this area due to emissions of air activation products 
from LAMPF carried by the prevailing winds. 

70* reduction in radioactivity due to new emission1 controls. The 
PfCs have shown a marked reduction in daily exposures Zrom 1984. 
For example, the maximum exposures this year due to LAMPF emissions 
have been approximately 300 */do This amount is about equal to 
the background level of 288 @R/d. Most days have seen the above- 
background levels considerably less than 300 d/d.i This year's 

I 

I 
To date in 1985, the LAMPF stack monitor has shown at least a 



levels are much lower than last year's levels, when1 above-back- 
ground levels were frequently above 300 rR/d and were occasionally 
in the range of 600-1000 rR/d and higher. 

leaves . 

I 
6.6 Gastric Cancer Incidence Study I 

External gamma levels, including spectral distributions, were 
measured at 67 residences in Gallup, Grants, Belen,( Las Lunas, Rio 
Rancho, Roswell, Hobbs, Carlsbad, Alamogordo, Las C,ruces, Deming, 
Silver City, and SocozTro. These residences were designated for 
study by the Epidernio:i:)gy Group (HSE-14) .  
spectra, soil and watt:': samples were also taken in loelected commu- 
nities. 

6.7 Neutron Measurement8 at TA-18 I 

High resblution gamma 

~ 

: i  
e *  

3 

I 

On July 29, 1985, personnel from HSE-8, HSE-1,~ and the 
Accelerator Health Protection Group (HSE-11) collaborated in 
measuring neutron and gamma fields at TA-18. 
originated from the Sheba assembly operating at 1 kW power. The 
neutron dose rate accounted for over 95% of the total dose rate. 
Neutron energy spectra were taken at two locations1 

These fields 

The data are 
currently being evaluated. *! 

6.8 National Park Service 

half complete. 
3;7S ppm sulfur dioxide for 3 hours, although minor damage is occa- 

Acute fumigations of 1-year pinon pine seedlings are about 
Threshold for foliar damage seems to be at about 

sionally seen as low as 3.25 ppm. I 

Soil and vegetation samples have now been coliected from 
Canyonlands National Park, Chaco Culture National Historical Park, 
Mesa Verde National Park, and 801 of Bandelier National Monument. 
All vegetation samples collected to date have beenlsorted, dried, 
and ground in preparation for sulfur analysis. 
Chaco Canyon vegetation samples have been analyzed' (in triplicate) . 
Soil samples are being held until problems with the analytical pro- 
cedure are resolved. 

About 60% of the 

1 
6 . 9 Accident Response Croup/Nuclear Emergency Search Team 
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2. Seed germination studies to determine the effects of 
soil stabilizers on plant reproduction. 

I 

3. soil column studies to determine the effect's of soil 
stabilizers on soil leachate. I 
The soil stabilizers investigated in these studies were ferric 

chloride solution, generic dust control oil, Coherex, and Norlig 
41. Data from the experiments are incomplete because of the many 
chemical analyses that are required. 

The International Technoiogies Group 
(IT-1) continues their work on the ranger van. 
over of the van to HSE-8 will begin in FY 1986. 

I 
I -  

IT-1 Ranaer Svsterq. 
Training and turn- 

I 
I -  

1 
I 

6.10 Bandelier Air Quality Monitoring Compound 
I 

Electric power and telephone connections have  been installed 
on the instrument shelter. Construction related deficiencies still 
need to be corrected by the construction contractor. 
quality monitoring equipment and data acquisition system have been 
installed. 
Public Service Company of New Mexico, a Laboratorylcontractor, to 
assure that the monitoring station will meet EPA yality assurance 
(QA) requirements so that the data collected will be valid for reg- 

The air 

A pre-operational air quality audit was performed by 

ulatory applications. 1 

6.11 New Mexico Air Quality Control Regulation (AQ$R) 702 

air pollutants. 
testing of explosives involving emission of beryllium. The E I D  
ruled that a permit was not required because the operation began 
before the regulation went into effect. 
preparation for planned or existing beryllium operations at the 
Target Fabrication Facility and the Materials Technology: Metal- 
lurgy and Ceramics Group (MST-6). I 

1 

AQCR 702 requires permitting of all sources emitting hazardous 
The EID reviewed the permit submitted for dynamic 

Permit applications are in 

6.12 Industrial Waste Line Removal Project ~ 

i 
A total of 180 soil samples were collected and analyzed for 

gross alpha, gross beta, and gamma activity during the review pe- 
riod. Air sampling and tritium soil sampling results during this 
period showed no levels that were significantly above background. 

I 

TWO AS Low As Reasonably Achievable (ALARA) decisions were 
conducted that included sections of the following lines and/or 
structures: I 

I 
I 
I i 

7 



Locatioq Line Number - Date1 

SM-29 
. SM-29 

17' 
17D 

July 22,1 1985 
July 23,~ 1985 

I 

The Line 23 Zia labor crew was reassigned to bhe Site 
Enhancement Program on July 29, 1985, for clean-up1 at TA-4. 

The Zia crew working at TA-2 (Water Boiler Re'actor Project at 
Omega Canyon) was also reassigned to the Site Enhancement Program. 
They were involved in the clean-up activities at TA-4 and TA-5 from 
September 13 through October 1. 

I 

I 

6.13 BIOTRAN Modeling Program I 

Initial 
1982 Area B data indicate low correlation coefficqents for the 
trees sampled for uranium. 
Soil radionuclide source terms were poorly described beneath the 
trees. 
sampling would be needed to detail the source terms beneath the ex- 
\cavated trees. I 

Captain J i m  Kent, USAF, has joined the HSE-8 ]staff for 2 to 3 
years to develop baseline data for fish, mammals, /and birds at Los 
Alamos. 
develop a checklist for vertebrate biota at Los Alamos. 

I 

regression of BIOTRAN Area B simulations with the 

Plutonium simulations lare in progress. 

The study indicated that extensive three dimensional soil 

He will establish a scientific collection of specimens and 

6.14 Preoperational Survey Program ' 
I 

S o i l ,  litter, vegetation, and animal samples'were taken for 
the TA-55/35 and TA-53 preoperational surveys. 
egy was a combination of intensive sampling on an ecologically 
well-defined plot and soil screening sampling on many sites sur- 
rounding the facilities. Radionuclides, heavy metals, and haz- 
ardous chemicals were evaluated for each sample. 1 

The sampling strat- 

i 6.15 Foodstuff Surveillance Program 

Cochiti Reservoir was sampled in July to obtain additional 
data for comparison with upstream reservoirs. 
composites within species submitted for radiochemical analysis. 
Gardens were sampled in the region during this quarter. 
was place on obtaining the same vegetables from each garden for 
comparisons. 

Fish were ashed and 

Emphasis 

Soil samples were also taken from each garden. 



6 . 16 Spill Prevention Control and Countermeasure (SPCC) Plan 
work has begun on the Laboratory wide SPCC Plan by Delta H En- 

gineering. The SPCC Plan will address Laboratory improvements, op- 
erational procedures, and reporting of hazardous substances and o i l  
spills to the appropriate regulatory authority. This Plan will en- 
compass petroleum products, best management practices, oils con- 
taining PCBs, and hazardous substances. I 

i 
I .  

6.17 cultural Resources Data Base 

The Environmental Eyaluation Coordinator (EEC) obtained a 
grant from the Association of Western Universities1 to support grad- 
uate student verification o f  the Laboratory cultural resource data 
base. Beverly Larson, a University of California-Lo9 Angeles 
(UcLA) PhD candidate, is at the Laboratory conducting field inves- 
tigations and setting up a computer inventory. I 

I 

~ 

6.18 High School Summer Student Program 

ations Group (ENG-4) high school summer student work crew members 
participated in a variety o f  projects, including 

While working f o r  the HSE-8 this summer, Maintenance and Oper- 

1. 

2. 
brary 

3 .  

botanical surveys I 

helping to organize HSE-8 ' 8  Environmental1 Regulations L i -  

and foodstuff sampling. 
I 
I 

7 PUBLICATIONS AND PRESENTATIONS I 
I 

Brent Bowen gave talks concerning weather and forebasting to the 
Cub Scout Pack 213 of Los Alamos on July 16 and atithe Civil Air 
Patrol Flight Clinic (in Loa Alamoe) on September 28. 

T. S o  Foxx and Go 0. Tierney, "Status of the Floral of the Los 
Alamos National Environmental Research Park. Checklist of Vascular 
Plants of the Pajarito Plateau and Jemez Mountainsl," L o s  Alamos Na- 
tional Laboratory report LA-805O-NERP, Vol. I11 (Jyne 1985). 

Tom Gunderson briefed the Laboratory's Health, Safety, and Environ- 
ment Council on environmental regulatory compliance issue on 
September 13, 1985. 

W. R. Hansen and J. C. Rodgers, "Radiological Sudey and Evaluation 
of the Fallout Area from the Trinity Test: 

I 

Chupadera Mesa and 



tory report LA-10256-MS (June 1985) 

C. Olinger, "Cultural Resource Management at the Lc 
tional Laboratory,!* Presented to the San Gabriel Hi 
ety, Espanola, New Mexico. 

w. J. 
f icat 
Popul 

Wenzel and A. F .  Gallegos, I'EFFECTS: Document 
ion f o r  a BEIR I11 Cancer Risk Model Based on 
ation Dynamics," Los Alamos National Laborator 

10271-MS (September 1985) 

i 
8 

s Alamos Na- 
storical Soci- 

ation and Veri- 
Age, Sex, and 
y report LA- 
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QUARTERLY REPORT 
OCTOBER-NOVEMBER-DECEMBER 1985 

ENVIRONMENTAL SURVEILLANCE--HSE-8 

1 CHANGED ORDERS, STANDARDS, AND REGULATIONS 

1.1 

occurred during the past quarter. 

1.2 Federal Environmental Regulations 

State of New Mexico Environmental Regulations 

No significant changes in state environmental r 

. Recent U. 
require that all transformers with concentrations of 
polychlorinated biphenyls (PCB) greater than 500 par 
million (ppm) be registered with fire response perso 
December 1, 1985. The Laboratory submitted a compls 
to the U.S. Department of Energy (DOE) for distribut 
response personnel prior to the December deadline. 

, r o n m e e t i o n s  (July 

2 ACCIDENTS AND INCIDENTS 

2.1 Accidents 

Group HSE-8 was not involved in any accidents t 

2.2 Incidents 

In early October, 1985, polychlorinated bipheni 
were found in oil-filled equipment that had been stc 
Building TA-2-1 for several years. Oil had dripped, 
run off tho equipment onto asphalt paving behind the 
into a concreto stormwater drain that discharges int 
perennial strean in Lo8 Alamos Canyon. 

plations. 

I Envf- 
r ,  1985) 

3 per 
le1 by 
3 inventory 
>n to fire 

is quarter. 

s (PCBs) 
3d outside 
irained, and 
wilding and 
the 

Contaminated asphalt was removed and HSE-8 personnel sampled 
for PCB in underlying soils and in sediments at the confluence of 
the storm drain and the stream. Because PCBs were found to be 
present in the 10 to 350 ppm range, an additional 6- to 8-in 
layer of soil was removed from the area behind Building TA-2-1, 



' 

I 

I 
and stream bottom sediment was removed at the confluence of the 
stonn drain and perennial stream. 
indicated that PCB contamination had been reduced tolabout 1 ppm. 
Clean-up behind TA-2-1 iS considered complete. 

Resampling of both areas 

i 

I 

3 PROGRAM PERFORMANCE AND TRENDS I 

3.1 Atmospheric Radioactivity I 
I 

Figures 1 and 2 present results of routine ambient a i r  
sampling for gross beta and tritium. 
recorded during this quarter. 1 

3.2 External Penetrating Radiation 

There were no unusual data 
I 
I 

This quarter's average measurements from the env,ironmental 
thermoluminescent dosimeter (TLD) network were 25 mrem for 
regional (background) stations, 30 m r e m  for perimeterj stations, 
and 36 mrem for onsite stations. The TLD measurements include 
external penetrating radiation from cosmic, terrestriztl, and 
Laboratory sources. Figure 3 shows a five-year summap, by 
calendar quarter, of the results of the TLD environmental net- 
work. The DOE Radiation Protection Standard is 100 mrem/yr 
(excluding contributions from background radiation) for a member 
of the public, 
exceed 25 mrem/yr. 

Meson Physics Facility (LAMPP) measure background cosmic and 
terrestrial radiation levels plus contributions due to LAMPF's 
airborne emissions. 
simultaneously on Frijole8 Mesa at TA-49 , The difference between 
these two measurement8 is an estimate of UMPE"s contribution to 
radiation levels at tho Laboratory's northern boundary. For the 
past quarter, this contribution was 5.2 2 1.2 mrem. For 
calendar year 1985, tho contribution of LAMPF activities to 
radiation levels at thr northern Laboratory boundary was 1 1 . 4  2 
2.3 mr8.m. 
at the Laboratory's northern boundary nearest UMPF. 

I 
3.3 Federal Clean Water Act I 

Contributions via the air pathway alone may not 

I 

The TLDs at the Laboratory boundary north of the; Los Alamos 

Background levels are measured 

P i g u z r  4 shows a six-year summary of TLD measurements 

Monitoring actfvities for the Laboratory's National 
Pollutant Dischargo Elimination System (NPDES) Permitlcontinued 
as required. Monthly discharge monitoring reports were compiled 
and submitted to tho SPA. 
domestic waste discharges during the quarter indicated 5 permit 
violations involving 3 of the discharges (TA-3, TA-8, TA-18), as 

Review of noncompliance atlthe 11 

follows : I 
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Parameters Monitored I 
, 
I Fecal Biochemical \ Total 

coliform PH Oxygen 'Suspended 
Bacteria ,Demand I Solids 

I 

1 2 1 1 1  Number of 
Violations , , 

Zia Company performed approximately 78 analyses and 7!97 flow 
measurements in support of the domestic waste NPDES program. 

Review of noncomplike for the 94 industrial waste 
discharges during the qt<arter indicated 9 permit violations 
involving 6 of the discfiarges (TA-16-222, TA-3-22, TAj.15-202, TA- 
16-300, TA-16-340, and TA-50-1), as follows: 

ftored I 
I 
I Chemical f 

oxygen Chlorine 
Ag Demand cu Residual 

I 

Number of 1 
Violat ions 

2' 4 2 i  

The Waste Management Group (HSE-7) performed approximately 52 
flow measurements and collected 274 samples. The Health and 
Environmental Chemistry Group (HSE-9) performed approximately 274 
analyses in support of the NPDES sampling program. I 

I 
Noncompliance percentages are shown graphically in Figure 5 

and Table I summarizes monitoring results. 
~ 

, 
3.4 Waste Area Surveillance I 

Third-quarter TLD measurements from 11 low-level ' radioactive 
waste disposal aream ware used to help assass the success of 
waste confinement. The disposal areas were A, B, C, E, F, G, T, 
U, V, W, and X: only Area G is currently active. Thellowest 
measured value was 25.7 5 1.6 mrem at 1 of 18 stations at Area 
C (TA-SO). The highest was 102.1 + 2.0 mrem at 1 of 27 
stations at Area G (TA-SI). 
pad in the northeast corner of Area G. 

This maximum occurred atithe storage 
Area G results appear to 

5 



, 

I . -- 
e 
P 

1.3 x 

Fig. 5 .  Quartarly summary o f  Clear Water A c t  Corn] 

be influancad by routin. oparatfons that include hand 
disposing of, and storing radioactive wastea and by 1, 
excavation operations that releaso radon and thoron g( 
highest measurement at TA-21 (Areas A, B, T, U, and V 
67.7 + mrem, from a sourcm that has been known fo 
years-(iJ3Cs in an unexcavated section of an old outf 
Area T). Averaga TLD measurements ranged from 28 .0  + 
at Area C to 39.3 5 56.1 at Area G. Table 11 sunuuad 
TLD measurements at tho disposal areas. 
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Domestic 
Industrial 

Domestic 
Industrial 

Domestic 
Industrial 

Domestic 
Industrial 

I 
I TABLE I I 

I 

SUMMARY OF NPDES MONITORING RESULTS 

Number of Violations/Number of Samples 
I ' Other' A - 1  

Historical Oct 1978 - Apr 1982' I 
I 

93/aaa 1302/9266 1 202/1745 
1 197/5999 0/1330 I 

161/1265 

Previous Quarter July - September 1985 
2/23 0/810 2/50 
0/42 0/42 ~ 3/206 

I 

Current Quarter October - December 1985 
2/23 0/797 3/55 
0 / 5 2  0/52 1 9/222 

I \  

Totals April 1982 - December 198SC, 

101/901 0/11577 ' 243/2004 
61/1015 0/1015 1 148/4888 

Percent of samples in compliance since April 1982 
I 

Domestic 88 85 
Industrial 94.0 

, 
87.9% ' 97.0 I 

Percent of total samples in compliance since April 1982 

Domestic 94.7 - 
Industrial 96.8% 0 

, 

aOther chemical parameters (Total Suspended Solids 

bHistorical is Cor tha period the first NPDES perm 

'Totals for second NPDES permit implemented 1 Apri 

effect. 
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96.5% 
97.9 

etc.) 
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Class 
Intervals 
0 

<21 
21-24 
25-27 
28-30 
31-33 
34-36 
37-39 
40-42 
43-45 
46-48 
49-51 
52-54 

>S4 

Tdow-Level Ra dioactive Waste DisDosa:. Areas 

8 
22 
4 

1 

12 
8 
1 

2 
10 

7 
2' 
3 

2 
1 
1 

1 I 

I 

4 
4 

i 
i 1 

I 
I 

* i  4 TRAINING 
I 4.1 Training Given 

for the Los Alamos Science Student Program (LASSP). The course 
was presented to seven regional high school studentsol 

I 
J. Wenzel conducted a semester-long BIOTRAN Training Course 

J. Kent 
and L. Soholt also participated in the course. l 

i J. Dewart presented a four hour refresher/update course on 
emergency response dispersion calculations for HSE-8 personnel 

i (December 17 and 19). 

4.2 Training Received 

I 

B. Olsen and D. Van Etten attended a 5-day (October 7 to 11, 
1985) course dealing with the Ranger Van. 
sented by Motorola Corporation in Tempe, AZ. 

gency response exercise on October 23, 1985. This exercise 
tested the functioning of an on-scene control group ajt a major 
accident . I 

The course1 was pre- 
I 

J. Ahlqufst, T. B u h l  and J. Dewart participated in an emer- 

Three group members attended a course entitled "Personnel 
Protection and Safety" sponsored by the Environmental Protection 

I 
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Agency EPA). The coi 
poration, November 11 

rse was presented in Ogden, OT,; &y NUS Cor- 
to 17, 1985. Attendees were: L. Scholl- 

Fritz, R. Gonzales, and KO Rea. l 

I. Chen and J. Dewart attended a course entitled,"Structured I 

Design" presented at the Laboratory The 3-day (November 18 to 20, 
1985) course was sponsored by the Laboratoryls Computing (C) Di- 
vision. J. Dewart also attended a 4-day (November 12 to 15, 
1985) course on **Structured Analysis," also sponsored1 by C Divi- 

M. Devaurs attendeci'a conference entitled "Characterization 
and Monitoring of the Vi'iose (Unsaturated) Zone" on November 19- 
21, 1985, in Denver, CO:.? 

in an emergency response exercise on November 21, 1985. 
ercise tested the functioning of the Emergency Operations Center 
(EOC) . 
course presented at the Laboratory, December 2 ,4 ,  and15. The 
course was led by Herb Kincey of  the Saint John's College Search 
and Rescue Team. 

McInroy, and J. Salazar(attended an 
EXCEL Peak Performance seminar in Ghost Ranch, NM, on December 3- 

sion. I 
P i 

0 '  I 
? 

J. Ahlquist, T. Bunl, J. Dewart, and B. Bowen participated 
This ex- 

I 

About fifteen group member8 participated in a field survival 

l 
M. Devaurs, M. Maea, D. 

4 ,  1985. I 

I 
Twelve group members attended a 1.S-day course addressing 

Resource Conservation and Recovery Act (RCRA) regulations 
(December: 9-10, 1985). The course was presented at the Labora- 
tory by Duel1 and AS8OChte8, Inc. 
T. Buhl, A. Drypolcher, L. Scholl-Fritz, R. Gonzales, 
T. Gunderson, C. Nylander, C. olinger, A. Stoker, K. Rea, 
J. White, and R. Vocke. I 

Attendees were: J! Ahlquist, 

C. Nylander att8ndd the Fall Conference of the Ferican 
Industrial Hygiene Amociation, Rio Grande Section, on December 
13, 1985 in Santa Fa, NM. 

Six staff members attended a-half-day course on responding 
toathe new8 media (D8cOmber 12, 1985). The course was presented 
at the Laboratory by the Public Affairs Office. Attendees were: 
J. Ahlquist, T. Buhl, T. Gunderson, C. Olinger, A. Stoker, and 
R. Vocke. 

I 

I 

Three group members attended an EPA sponsored course enti- 
tled "Sampling Hazardous Materials" from December 17 to 19, 
The course was presented in Seattle, WA, by NUS Corporation. 
tendees were: R. Gonzales, M. Martz, and R. Rea. 

1985. 
At- 
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. I  

! 
I 

I 

0. Nochumson attended a conference on "Oxides of Nitrogen 

New Mexico's Hazardous W,,'iste Management Regulations. 
Field Engineering Corpor:ation assisted the Laboratory 

Bendix 
in perfom- 

1985. 

December 11 with EID to discuss responses to the NOD. 
revisions will incorporate those changes arising from 
and will be submitted next quarter. 

Further 
the meeting 

Laboratory will be able to burn some hazardous waste, 
the stress on the Area L storage facility. 

5.2 Environmental Evaluations Coordination 

reducing 
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5 .  Field reconnaissance of the various areas continued as 
did literature sear hes for information relating to each of the 
areas. Over 100 ft 9 of records have been examined to date. 

6 .  A cesium vapor magnetometer was ordered to help in sub- 
surface investigations. To aid in data recording and analysis, a 
data logger is being constructed for us by Battelle Northwest 
Laboratories. With the software that will accompany the data 
logger, analysis of results will be greatly simplified. 

6.4 Meteorological Support Services 

Vertical velocity shsors were installed on the 300 ft tower 
at TA-50.  These instnmbnts provide a measure of the vertical 
mixing of the atmosphere, a parameter required as input for pre- 
dicting dispersion of uhplanned Laboratory releases. 

Telephone linkage to the East Gate meteorological tower has 
been completed. The meteorology laboratory's IBM personal com- 
puter (PC) is now able to directly access East Gate as well as 
the meteorological station8 at TA-59 and TA-50. The telephone 
linkage greatly enhances the ability to rapidly obtain meteoro- 
logical data during emergencies. 

Engineering design specifications for installing a 190-ft 
meteorological tower at the Bandelier air monitoring compound 
were submitted to the Facilitie8 Design Group (ENG-2) for a cost 
estimate. 

were modified to run on the IBM PC. 
chased for the meteorology laboratory's PC so that these codes 
and the lQPANICw code can be used fn a power outage at TA-59. 

Station in the North Community of U s  Alamos. 
provide precipitation data for possibly the Wettest portion of 
Los Alamos County. 

The emergency response dispersion code8 "PLUMEn and "PUFF1@ 
Backup power supply was pur- 

An additional rain gauga was installed at the Auxiliary Fire 
This site will 

An extensive forecasting effort was provided to a group 
headed by Sandia Laboratories from mid-August through mid-Septem- 
ber of 1985 (not reported in previous quarterly report). The 
group has beon studying the effects of weather conditions on vis- 
ibility. 

6 . 5  A i r  Quality Monitoring at Bandelier National Monument 

tv M a n u  Statfon. The station went into oper- 
ation in December when it began monitoring sulfur dioxide and to- 
tal suspended particulates. Deficiencies ia the road and other 
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site preparation work were corrected by the contractor. The Pub- 
l i c  Service Company of New Mexico (PNM) began to perform audits 
of air quality monitoring program. The audits are to assure that 
the monitoring station Will meet EPA quality assurance (QA) re- 
quirements so that the data collected will be acceptable for reg- 
ulatory applications. 

National AtmosBheric D enosition Prour  am Station. Wet depo- 
sition data collected at the station was sent to those who re- 
quested to be put on the mailing list. 
employees of the New Mexico E I D ,  National Park Service, National 
Forest Service, and the Bureau of Land Management. 

6.6 National Park Service: Air Pollution Studies 

The mailing list includes 

Acute SO2 fumigations of l-year old pinon pine seedlings are 
complete, and data are being collated for evaluation. Fumigation 
o f  germinating pinon pine seeds will begin soon. 

tional Monument, Canyonlands National Park, Chaco Culture Na- 
tional Historical Park, and Mesa Verde National Park. The sample 
collecting trip to Petrified Forest National Park was a failure 
because of logistical problem associated with sampling sites lo- 
cated 8 mi deep within a wilderne86 area. 
was postponed to spring because of the onset of winter. 

and ground for chemical analysis. Analysis o f  the Chaco Canyon 
vegetation samples is complete, and analysis of the Mesa Verde 
samples is underway. 

Soil and vegetation Collection is complete at Bandelier Na- 

Collection of samples 

Most vegetation samples that were collected have been dried 

6 . 7  Modeling and Field Study of Environmental Radiation Levels 
from LAMPF Emissions 

Three portable high pressure ionization chambers (PICs) con- 
tinued to measure external gamma exposure rates on State Road 4, 
north o f  LAMF+F. Prevailing winds carry emissions of air activa- 
tion products front LAMPF to this area. 

The LAMPP stack monitor for radioactive releases during 1985 
indicated at least a 705. reduction below 1984 releases due to new 
emission control8. ExpO8Ure measured by the P I C s  likewise indi- 
cated a significant reduction. This year’s levels were much 
lower than levels during 1984 ’when above-background levels were 
frequently above 300 trR/day and were occasionally above 1000 
uR/day. In contrast, maximum daily exposure during the quarter 
due to LAMPF emission neared 475 pR for several days. 
posures were the highest measured during the entire year. 
background levels were usually much lower than the background 
level of 250 pR/day. 

Those ex- 
Above- 
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6.8 Gastric cancer Incidence Study 

External gamma levels, including spectral distributions, 
were measured at nine residences in Las Vegas and Raton, N e w  Mex- 
ico. 
ology Group (HSE-14). High resolution gamma spectra, soil and 
water samples were also collected in these communities. 

A summary of 35 water quality parameters was compiled for 18 
New Mexico communities involved in the study. 
were based on community water supply samples taken by the New 
Mexico EID over the past 15 years as well as samples collected by 
HSE-8. 

These residences were designated for study by the Epidemi- 

These summaries 

6.9 Neutron Measurements at TA-18 

(HSE-l), and the Advanced Nuclear Technology Group (4-2) met to 
discuss how DOE'S recently lowered Radiation Protection Standards 
for members of the public would affect operations of the Sheba 
Assembly. It was decided that the unoccupied area immediately 
north of Kiva 1 at TA-18 would bm posted with radiation warning 
signs, and that 4-2 would enaure that public occupancy times were 
short along Pajarito Road whenever the Sheba Assembly was being 
operated at higher power levels. 

> 

Personnel from HSE-6, the Radiation Protection Group 

6.10 BIOTRAN Modeling Program 

Initial analyses of data from Area Shave been completed. 
Analyses of the Area B field data and subsequent BIOTRAN simula- 
tions of scandium, uranium, cesium, and plutonium concentrations 
in litter, soil, trees, and shrubs were used to validate several 
BIOTRAN subroutines. 

Correlation coefficients (r) differed among elements when 
the Area B data field were regressed against results of the BIO- 
TRAN simulation8 for litter, leaves, bole bark, bole wood, root 
bark, and root wood. For scandium, a natural element not dis- 
posed at Area B, r0.96. Uranium was also highly correlated 
with -0.98, cemium next at 0.81, and plutonhm low at 0.33. 
Higher corralation ( -0 .86)  was achieved for cesium by increasing 
the surface aoil-source term and for plutonium (r0.79) by in- 
creasing tho deep-soil sourca term in simulations. These results 
indicate that u l m  soil  source term should probably be measured in 
three dfmension8. It might then be possible to back calculate to 
the original soil sourcm term from environmental samples. 

L o s  Alamos weather data from 1951-1984 were analyzed and 
plotted using linear regression analysis and DISSPLA color  graph- 
ics. The BIOTRAN subroutine CLIMAT was validated using the 
weather data. Resolution of solar radiation, precipitation, and 
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temperature simulation was enhanced by developing monthly i npu t  
statistics for the climate generator. 
CLIMAT subroutine better capability to simulate long term cli- 
matic changes for long-term risk assessments. 

This analysis gave the 

During t h i s  quarter, several articles describing the BIOTRAN 
models appeared in the following newspapers: The N ew York T i m e s ,  
New York City, NY, November 12, 1985; Gazette, Montreal, Canada, 
November 13, 1985; Post 0 IntelJiuencex , Seattle, WA, November 19, 
1985; s Newsb , Lo9 Alamos, NM, December 13, 1985; 
and, &&!-e J a u w w u q u a r q u e ,  NM, December 29, 1985. 

6.11 Foodstuff Surveill+ce Program 

Fish and garden samples were prepared for radiochemical 
analyses by determining wet, dry, and ash weights quantitatively. 
so i l  samples from the gardens were also submitted for radiochemi- 
cal analysis. 
partment of Agronomy, Soil8 Laboratory, at Colorado State Univer- 
sity for routino nutrient and hydrological measurements, 

b 

Portions of the same samples were sent to the De- 

To gain a botter understanding of thm ecology of the region 
and the Laboratory's impact on that ecology, considerable collat- 
eral data wero gathered during the fish sampling program. These 
data included information on species diversity, trophic level 
distribution, and fish length, weight, and age. 

6.12 Industrial Waste Line Removal Project 

gross alpha, beta, and gamma activity. Air sampling and soil 
sampling for tritium revealed no levels significantly above back- 
ground. 

Two As-Low-As-Reas6nably-Achievable ( A m )  reviews were 
conducted that included section8 of the following lines: 

A total of 234 soil samples were collected and analyzed f o r  

I 

TA-2, aq& CevlffOn 119-A 
' Lo8 Alamoa Canyon 167 

November 20, 1985 
November 25, 1985 
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6.13 DOE'S Weapons Utility Restoration Project: Electrical 
Phase IX 

A high-voltage underground electrical line for DOE'S Weapons 
Utility Restoration Project: Electrical Phase IX has been in- 
stalled by an outside Contractor. During field work, HSE-8 found 
that the line was to cut through one of the abandoned firing 
sites (TA-4, Alpha Site) scheduled to be decommissioned. The 
line would pass through a firing pit, a bunker, a double maga- 
zine, and a small laboratory building. Although the generic pro- 
ject had been approved by the Laboratory Environmental Review 
Committee (LERC), HSE-8 had not been aware of the specific de- 
tails of this DOE projeck. During the past quarter, appropriate 
environmental surteys wqke performed as soon as the nature of the 
project became apparenq: An archaeologic ruin was discovered in 
the project area and fenced. No protected plant species were 
found in the area to be affected. Upon completion of clean-up at 
TA-4, the contractor was allowed to proceed with line in- 
stallation. Group HSE-8 was consulted throughout the project 
with environmental questions from the contractor, the Zia QA/QC 
inspector, and DO8 personnel. Some o f  the questions that arose 
regarded sampling for radionuclides in soil, tree removal, and 
monitoring at industrial wasto line crossings. This DOE project 
was completed this quarter and requires no further work by HSE-8. 

6.14 Geological Studie8 at Pantex Plant 

At the request of Pantex personnel, subsurface investi- 

Eleven holes were 

gations were performed at DOE'S Pantex Plant near Amarillo, 
Texas. Investigations were designed to determine the magnitude 
of potential environmental contamination. 
drilled using continuous coring techniques in old landfills, in 
old burning grO~nd8, in drainage ditches, near dry wells associ- 
ated with chromate disposal, and in evaporation ponds. Samples 
were analyzed for total organic carbon (TOC),  total organic halo- 
gens (TOX), and other suspected constituents such as barium and 
chromates. Selected samples were analyzed for high explosives. 
In addition, two gasoline leaks were sampled by coring, and sam- 
ples submitted for gasoline fingerprint analyses. 

6.15 Sludge Sampling 

Sludge samples from Laboratory septic tanks, sewage lagoons, 
and' sewage treatment plants have been annually collected and ana- 
lyzed for radioactivity and heavy metal concentration since 1977. 
Sludge sample8 for calendar year 1985 were collected from 53 sep- 
tic tanks, 3 sewage treatment plants, and 4 sewage lagoons by 
HSE-8 personnel. 

I 

The samples were submitted for analysis. 
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6.16 Spill Prevention Control and Countermeasure (SPCC) Plan 

Delta H Engineer ng ConLnued work on the Laboratory's SPCC 
Plan, with assistance from HSE-8. Surreys and inventories of 
regulated substances have been completed at a l l  Laboratory tech- 
ni"ca1 areas, except: .TAs 11, 16, 28, 37, and 39. Remaining sur- 
veys will be completed in early January 1986. 

Regulated substances inventoried (in order of quantity) in- 
clude: dielectric oils in tanks, capacitors, transformers, and 
drums; lubrication oils in drums; acids and bases in tanks: pho- 
tographic chemicals in shipping containers and plastic vats. 

6.19 National Pollutant bischarge Elimination System (NPDES) Per- 
mit 

The Laboratory's NPDES permit is up for its every-fifth-year 
renewal. HSE-8 personnel reviewed the public notice, fact sheet, 
and proposed permit (NM00283SS) that EPA drafted for the Labora- 
tory's effluent dfscharges under authority of the Clean Water 
Act. Technical and editorial commonts were forwarded to the DOE 
for transmittal to EPA. A final permit is expected to be issued 
during the first quarter of 1986. 

I 

* 

7 PUBLICATIONS AND PRESENTATIONS 

7.1 Presentations 

J. Ahlquist discussed "Lo8 Alamos Remedial Actions'@ at a 
meeting in Lo8 Alamos (October 2, 1985). The audience consisted 
of an advisory group to the oak Ridge National Laboratory for 
support of work in Spain following the 1966 accident at Palo- 
mares . 
and Environmental R.gulations--How Should They Mix?" at the fall 
meeting of tho R i o  Grand8 Chapter of the Health Physics Society 
in Los Alamoa, Nn (October 26, 198s). 

and Modeling of Radiation Doses from Airborne Emissions from the 
Los*Alamoa Meson Facility" at the fall meeting of the R i o  Grand 
Chapter of the Health Physics Society in Los Alamos, NM 
(October 26, 1985). 

to the Biology Department of the US Air Force Academy (November 6 
and 7 ,  1985) entitled "BIOTRAN Modeling and Environmental 
Sunreillance at Los Alamos." 

\ 

J. Ahlquist prsaentad a paper entitled "Health Physicists 

B. Bow- and T. Buhl presented a paper entitled ''Measurement 

J. Wenzel, T. Gallego8, and 3. Kent presented two seminars 
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J. Dewart and T. B u h l  presented a paper entitled 
I1Atmospheric Dispersion and Dose Estimates at Los Alamos National 
Laboratory," at a m88ting on Atmospheric Dispersion and Dose Es- 
timates for Emergency Preparedness sponsored by DOE'S Albuquerque 
Operations Office (December 3, 1985). 

M. Devaurs presented a paper entitled Vadose Zone 
Characterization Required under the Resource Conservation and Re- 
covery Act: A Case History" at the American Geophysical Union 
Fall Meeting, December 9-13, 1985, in San Francisco, CA. 

T. Gunderson presented an overview of HSE-8 to Mr. Charles 
Billups of DOE'S Office of Military Applications (OMA), December 
11, 1985. Mr. Billups is new to OMA and this was h i s  first visit 
to the Laboratory. 

7.2 Publications 

M . K .  Wallwork-Barber, K.A. Lyall, and R.W. Ferenbaugh, tlThalkium 
movement in a simple aquatic ecosystem," Journal of Environ- 
mental Science and Health AZO, 689-700 (1985). 

B. Perkina and G.L. DePoortor, mPlants and their Relationship to 
S o i l  Moisture and Tracor Movement,a Loa Alamos National Labo- 
ratory report LA-10216-MS (November 1985) . 
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1.1 

CHANGED ORDERS, /; IANDARDS, AND REGULATIONS 

State of New Mexico LGvironmental Regulations 
:: 

No signif icant changes to state environmental regulations occurred during this 
quarter. 

1.2 Federal Environmental Regulations 

D OE'S Derived Concentration GyiQes for U-ed Areag, On February 28, 
1986, the U.S. Department of Energy (DOE) issued a draft set of Derived Concentration 
Guides (DCGs) for Uncontrolled areas. The Guides are for use by DOE'S contractors in 
their annual Environmental Surveillance Reports. These Guides represent radionuclide 
concentrations in air  or water that continual inhalation or ingestion would result in  a 
dose equal to the newly-issued, interim DOE Radiation Protection Standard of 100 
mrem/yr effective dose equivalent to any member of the public. The DCGs replace the 
Concentration Guides for Uncontrolled areas that were based on the older Radiation 
Protection Standards. 

nd D i m  of Hazardous W w  The U.S. Environmental Protection Agency 
(EPA) proposed additional land disposal regulations on January 14, 1986. These 
regulations, if promulgated in their present form, would prohibit land disposal of certain 
non-treated wastes containing dioxin or solvents. Treatment standards for these wastes 
are also proposed. The proposed effective dated is November 8, 1986 and would pertain 
to all wastes containing the banned solvents, except contaminated soil, in amounts greater 
than 1% total organic constituents. 

2 ACCIDENTS AND INCIDENTS 

23 Accidents 

Group HSE-8 was not involved in any accidents this quarter. 

2.2 Incidents 

Illegal trespass on DOE land in Lower Water Canyon was reported to Operational 
Security (OS) and DOE by a Laboratory archaeologist. The incident involved 
unauthorized digging near the site of a prehistoric Indian ruin. The DOE ordered two 

I 
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Laboratory employees to cease these unauthorized activities. The matter was referred to 
the employees’ Division Leader for possible disciplinary action and to the DOE and t h e  
Laboratory’s Safety Group (HSE-3) for safety considerations concerning the open holes. 

3 P R O G R A M  PERFORMANCE A N D  T R E N D S  

3.  I Atmospheric Radioactivity 

Figures 1 through 3 present results of routine ambient air sampling for gross beta, 
tritium, and Pu-239. There were no unusual data recorded during this quarter. 

3.2 External Penetrating Radiation 

Failure of the HSE-8 TLD reader during the first week of April caused a delay in 
evaluating measurements from the Environmental TLD network. 

The TLDs at the Laboratory boundary north of the Los Alamos Meson Physics 
Facility (LAMPF) measure background cosmic and terrestrial radiation levels plus 

’ LAMPF’s contribution to the external penetrating radiation. Background levels are 
measured simultaneously on Frijoles Mesa at  TA-49. The difference between 
measurements by these two sets of TLDs is an estimate of LAMPF’s contribution to 
radiation levels at the northern Laboratory boundary. The difference was -1.2 2 1.0 
mrem during the quarter; this effectively means that no contribution from LAMPF 
occurred because the accelerator was not operated during that period. The difference 
between the average measurement at Frijoles Mesa (31.6 +, 0.7 mrem) and at the 
Laboratory’s northern boundary (30.4 f 0.7 mrem) is probably due to differing snow 
cover and geological characteristics. 

3.3 Federal Clean Water Act 

Monitoring activities for the Laboratory’s National Pollutant Discharge 
Elimination System (NPDES) Permit continued as required. Monthly discharge monitoring 
reports were compiled and submitted to the U.S. Environmental Protection Agency (EPA). 
Review of noncompliance at the I t  domestic waste discharges during the quarter 
indicated 5 permit v io la t ionf ; rn~~king  3 of the discharges (TA-3, TA-41, TA-39, as 
f 0 1 lows: 

Number of 
Violations 

Fecal 
Coliform 
Bacteria 

Biochemical 
Oxygen 
Demand 

1 4 

2 
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Zia Company performed approximately 73 analyses and 655 flow measurements in s u p p o r t  
of the domestic waste NPDES program. 

Review of noncompliance for  the 95 industrial waste discharges d u r i n g  the q u a r t e r  
indicated 4 permit violations involving 4 of the discharges (TA-3-22, TA-53-60, TX-53-64, 
and TX-16-340). as follows: 

Number of 
. Violations 

Para meters Mo n i tor ed 
, 

Total 
. Suspended Chlor ine 

Solids Residual 

1 3 

Group HSE-8 performed approximately 44 flow measurements and collected 247 samples. 
The Health and Environmental Chemistry Group (HSE-9) performed approximately 247 
analyses in support of the NPDES sampling program. 

Noncompliance percentages are shown in Figure 4. 

3.4 Waste Area Surveillance 

In 1985, one active and ten inactive areas were monitored by the waste 
management area thermoluminescent dosimeter (TLD) network (Table I). The TLD's 
measure radiation from both natural background and man-made sources. 

Areas G, T, and X had TLD measurements greater than background. The highest 
measurement for the year (132 f 2 mrem for a 95-day period) was recorded during the 
second quarter near the northeast end of Area G. This station is influenced by handling 
and storage of waste a t  tho retrievable waste storage pads. Current regulations require 
that waste containing 10 nCi/g or more of transuranic radionuclides be stored in a 
retrievable manner. 

The  highest measurement from the inactive areas continues to occur at Area T. 
The station northwest of building TA-21-257 averages 252 2 15 mrem/yr, and contributes 
to the high yearly average for this site. 

The single TLD station at Area X is situated over the LAMPRE I1 reactor vessel 
that was buried in 1964 Activation products and some U-235 are associated wi th  the 
reactor vessel. 

The average dose for  all eleven areas was 130 +. 34 mrem for 1985, which is 
approximately 10 mrem above the typical Los Alamos area background levels measured by 
the perimeter TLD network. 
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Fig. 3. Pu-239 in ambient air. 

DOMESTIC W A S E  DISCHARGES 
TOTAL SAMPLES 73 

INDUSTRIAL WASTE DISCHARGES 
TOTAL S W W  247 

Fig. 4. Summary of compliance with Clem Water Act. 
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Table I 

4rea 

Inactive: 

A 

B 
C 
E 
F 
T 
U 
V 

W 
X 

Active: 

G 

All Areas 

No. of 
Sampling 

Locatiqap 

5 

13' 
17 
4 
8 
7 
4 
4 

3 
1 

27 
- 
93 

External Penetrating Radiation Measurements a t  

Waste Management Areas During 1985 

No. of 
Quarterly 
SamDlcs 

j 
: i  

20 >': 
> 

47 
66 
16 
32 . 
27 

16 
16 
I2 
4 

LOO 

356 

;Mean U r e r n / h r  
-rement (mrem) 

123 +, 5 108 5 4  
127 2 13 113 5 4  
124 2 I5 109 2 1 

129 5 12 116 5 3  
113 k 4  104 5 15 
252 2 30 122 5 I . 
127 2 12 120 * 10 
121 2 6  112 2 6  

124 2 14 . 118 2 8  
137 2 5 137 2 5 

116 2 7  
120 2 5 
iia 2 4  
123 2 7  

108 5 4  
143 2 4 2  
122 2 3 
115 2 4  
122 2 3 
137 25 

13.5 2 0.8 

13.9 2 0.5 

13.7 2 0.5 
14.2 5 0.4 
12.7 2 0.5 
16.6 2 5.6 

14.2 5 0.4 
13.4 2 0.5 
14.2 2 0.3 

15.9 5 0.6 

334 2 167 122 f 11 143 2 4a 16.6 2 5.6 

334 167 104 2 15 130 f: 34 14.6 2 3.8 
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External penetrating radiation from natural background sources is va r i ab le  w i t h  
time’and location. Thus slight increases or decreases i n  radiation measured at most of t h e  
radioactive waste areas are difficult to determine against the fluctuations in background. 

Table I1 compares the annual average TLD measurements at areas G and T over 3 
four year period. 

Table -11 

TLD Measurements at Radioactive Waste 
Areas G and T 

198s 143 2-48 
I984 159 2 49 
1983 157 33 
1982 152 k 28 

Because of recent restrictions on hiring, two vacant positions in HSE-PI assigned to 
the Waste Area Surveillance Program have not been filled. As a consequence, some 
program responsibilities have been assigned to the Environmental Science Group (HSE- 12) 
for the remainder of the fiscal year. 

3.5 Environmental Evaluations Coordination 
1 

Action D e w x r ~ o n  McmuuW& . .  Environmental Evaluation Coordination 
personnel completed and submitted eight Action Description Memorandums ( ADMs) for 
new construction and programmatic projects to the Laboratory Environmental Review 
Committee (LERC). Fifteen additional ADMs are currently in preparation. The 
completed ADMs include: 

Weapons Subsystem Relocation, TA-16 (LJ 6919). 
Sanitary Wastewater Systems Consolidation, TA-0, (LJ 8 165). 
Support Building for  Ground Test Acceierator(GTA) Facilities, TA-53. 
Ground Test Accelerator (GTA)-I, TA-53 (LJ 8401). 
Replacement of Transformers Containing PCB Fluids, FY 1986 (LJ 7927). 
Utilities Restoratioa, FY 1985. 
Transuranic Expansion Program, TA-21. 
Strategic Defense Design Laboratory , TA-3 (LJ 8195). 

One new Environmental Assessment (EA) and one revised EA 
completed and submitted to the LERC: 

Ground Test Accelerators (GTA) 1 and 2, TA-53 (new). 
Solid Waste Fired Boiler Facility, TA-16 (LJ 7415). 

. 
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One “Finding of No Significant Impact” (FONSI) was prepared and submitted 3s a 
draf t  to the DOE regarding the Ground Test Accelerators (GTA) 1 and 2, TA-53. 

Laboratorv En viro-tal Re view The Laboratory Environmental 
Review Committee (LERC) approved ail eight ADMs and both EAs submitted this quarter. 
Larry Bay0 (Budget) replaced Billy Brown (Budget) and Melvin McCorkle (ENG-DO) 
replaced Bob Comer (ENG-9) on the LERC. Doris Garvey (ADPA) was appointed an ex 
officio member of the committee. 

(TRU) Waste W n t  R. Vocke and C. Olinger 
attended a one-day TRU Waste. Work-off Plan workshop hosted by the Joint lntegratlon 
Office (JIO) of DOE on February 12, 1986, in Albuquerque, New Mexico. An outline and  
schedule were formalized for preparation of an Environmental Assessment (EA) for TRU 
Waste shipment from the Laboratory to the Waste Isolation Pilot Plant (WIPP) near 
Carlsbad, N U  A draft work outline and input schedule for HSE Division have been dis- 
tributed to the involved groups, Radiation Protection Group (HSE-I), Waste Management 
Group (HSE-7). and HSE-8. C. Olinger will assume responsibility for overseeing 
preparation of the EA and interfacing with the JIO. 

cc P- Laboratory analysis of artifacts recovered from the 
Romero Cabin site, TA-55, continued. Requests for consultation on archaeological 
mitigation were drafted for DOE submittal to Thomas W. Merian, New Mexico’s State 
Historical Preservation Officer, as required by Section 106 of the Historical Preservation 
Act of 1966. The three actions involved included 

- Damage to an unrecorded prehistoric site in Sandia Canyon near TA-53. - Fencing of LA 4714 and collection/documentation of artifacts at a nearby, 
unrecorded site within proposed Ground Test Accelerator complex, TA-53. - Installation by Mountain Bell Telephone Company of a fiber optic cable in the 
vicinity of ruins in Lor Alamos Canyon. 

The DOE also informed hdr. Merlan of the cancellation of a proposed Live Firing Range 
in Los Alamos Canyon. 

Environmental evaluation coordination personnel supplied the U.S. Forest Service 
with additional information concerning avoidance of impact to Forest Service Roads 135, 
1850, and 1861 in the Santa Fe National Forest; the Laboratory Geology/Geochemistry 
Group (ESS-1) may use these roads in connection with data collection from an existing 

s and T h r w  and - G S  r 
Biologists associated with HSE-8 conducted initial plant and animal surveys of Sandia 
Canyon and Potrillo Canyon in advance of proposed Laboratory projects. Surveys, 
including 8 peregrine falcon biological assessment, will be conducted in Lower Water 
Canyon and Lower Ancho Canyon to assist the Laboratory in determining a site for the 
Live Firing Range. A fauna compliance survey was begun in Potrillo Canyon. 

well (AET-4). 
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3.6 Resource Conservation and Recovery Act (RCRA) 

m o w  Order/Schedul& Vadose zone characterization activities required to 
comply wi th  a RCRA Compliance Order/Schedule issued by the New Mexico 
Environmental Improvement Division (EID) on May 7, 1985 continued at waste' disposal 
Areas L and G. As required in the Compliance Order/Schedule, the Laboratory submitted .~ 

reports on preliminary assessment of the hydrologic system at the waste disposal areas to 
EID on March 31, 1986. 

bus Waste -ent Renulations. Initially, the Laboratory intended to 
request interim status under the New Mexico Hazardous Waste Management Regulations 
for the T A  50 incinerator. Because of complicating circumstances which may jeopardize 
the use of the incinerator for treatment of radioactive waste it was decided to delay the 
interim status request until a trial burn can be carried out. The Laboratory intends to 
conduct a shakedown run in May 1986 and a trial burn using carbon tetrachloride i n  July. 
Since technical grade non-waste chemicals will be used, these burns will not classify t h e  
incinerator as a hazardous waste treatment facility. 

A revised hazardous waste permit application (Part B) was submitted to the EID in 
March. As the result of loosing interim status on the Area L landfill in November, 1985, 
the Part B had to be modified removing reference to landfill disposal. In addition, the 
closure plan in the Part B for Area L had to be revised to include only treatment and 
storage. A separate closure plan for Area L landfilling operations was submitted along 
with the revised Part B. 

j 

The Laboratory responded to regulatory requests for information during the 
quarter. One was the 1986 biennial report required every even year for generators, and 
facilities that treat, store or dispose of hazardous waste. This report notifies the EPA of 
the amount of waste that was handled during the previous calendar year. The second 
request was the 1986 National Screening Survey of Hazardous Wastes Facilities that 
consisted of an abbreviated form of the biennial report arranged in a different format. 

3.7 Air Quality Compliance 

Currently, plans are  being considered for relocation or reconstruction of the 
existing asphalt plant. Relocation would not subject the plant to federal or state air 
quality requirements. However, reconstruction or modification of the plant would subject 
the plant to New Source Performance Standards and possibly other standards. 

An acid scrubber in the Occupational Health Laboratory at TA-59 is not operating 
properly. Group HSE-8 is investigating whether the scrubber can be removed without 
release of hazardous levels of nitric acid to the environment. An air quality dispersion 
and dose assessment is being carried out. 

New Mexico's Environmental Improvement Division (EID) issued permits for the  
planned and existing beryllium Operations. Two new shops are expected to begin 
operations by June and a third by late 1986. The EID has required that emissions tests be 
conducted at all permitted operations. A contractor will be selected to carry o u t  
emissions' testing for all of the Laboratory's beryllium operations. 
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A burn permit application was submitted to New Mexico's EID for the TX-16 open 
incinerator operated by the Fabrication and Assembly Group (WX-3). The incinerator 
burns combustible wastes that are generated in  the TA-15 explosives exclusion area and  
are potentially contaminated with explosive wastes. The permit is not required under a i r  
pollution regulations but is required because of the Resource Conservation and Recovery 
Act (RCRA) regulations. 

The Laboratory submitted its annual report to New Mexico's EID concerning fue l  
usage and fuel heat content a t  the TA-3 power plant. This is submitted to meet 
requirements under New Mexico Air Quality Control Regulation 604 concerning oxides of 
nitrogen emission standards f o!:. gas burning equipment. 

3.8 National Emissions StanGards for Hazardous Air Pollutants: Asbestos 

New Mexico's EID was notified of the Laboratory's intent to conduct during 1986 
renovations of areas containing small amounts of asbestos. The EID now requires that the 
Laboratory certify the disposal of all asbestos wastes generated during operations. 
Twenty-three notifications of asbestos removal jobs were received from Zia this quarter. 
Three incidents of non-notification were discovered and investigated. Zia is now 
attaching their notification forms to Radiation Solid Waste Disposal (RSWD) forms for 
each job. This should help prevent further problems. 

i 

0 

4 

4.1 

B. 

R. 

R. 

W. 

J. 

TRAINING 

Training Given 

Bowen gave presentations on weather to "The People Speak" on KRSN-AM (February 5 ,  
1986), the Los Alamos chapter of the American Association of Retired Perscns 
(February 25, 1986), and the 4th grade classes at Barranca Mesa and Pinyon schc,.j 
(March 6, 7, 1986). 

Ferenbaugh presented a lecture entitled "Environmental Toxicology of Sulfur 
Compounds," to the Environmental Toxicology Class, University of New Mexico, 
Albuquerque (March 12, 1986). 

Gonzales presented an overview of the Laboratory's Comprehensive Environmental 
Assessment and Response Program (CEARP) program, of environmental regulations 
applicable to the Laboratory's activities' and of the background required for entry 
into the the field of Environmental Science. The presentation was sponsored by the 
Educational Outreach program for career orientation of local high school students 
(March 20, 1986). 

/ 

Olsen and B. Bowen assirted Chamisa School in setting up weather instruments (March 
19, 1986). 

Wenzel, 7'. Hakonson (HSE-I2), and B. Dorin (C-6) conducted tours of the Los Alamos 
Central Computer Facility (CCF) and the HSE-12 Environmental Research Area for 
staff of the Department of Biology, University of New Mexico, Albuquerque (March 
28, 1986). 
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4.2 

N. 

T. 

Training Received 

Becket attended a course entitled "Image and Self-Projection for Professional Women," 
presented by CareerTrack,, Inc. (February 3, 1986). 

Buhl attended a course entitled "Overview: Supervising at Los Alamos" (March 4-5, 
1986). 

I. Chen and A. Stoker attended a 4-day course on the Tell-a-Plan graphics software 
package, presented by ISSCO Inc., in San Francisco, CA (February 10-13, 1986). 

u 

u 

J. 

W. 

W. 

L. 

L. 

A. 

M. 

Devaurs attended a COG ,';e entitled "Dynamics of Effective Supervisiorr," in  Los 
Alamos, NM (February l L j  ,9, 1986). 

Devaurs and C. Olinge~,'attended a course entitled "Environmental Regulations: A 
Basic Comprehensive Cuurse on Environmental Regulation," presented by Executive 
Enterprises, Denver, CO (March 5-7, 1986). 

Dewart attended a 4-day course on air pollution modeling, sponsored by the American 

. e  

1: 

I 

Meteorological Society, in San Diego, CA (March 18-21, 1986). 

Purtymun attended a workshop entitled "DRASTIC a Standardized' System to Evaluate 
Ground Water Pollution Using Hydrologic Settings," presented by, in Denver, CO 
(February 20-21, 1986). 

Purtymun attended a course entitled "Resource Conservation and Recovery Act 
(RCRA) Compliance Training for Emergency Response," (February 5, 12, and March 
28). 

Soholt attended a Course entitled "Statistics for Experimental Design," presented by the 

Soholt attended a conference entitled "The Washington Conference on Air Toxics." in 

I 

Laboratory's Training Office (February 28 to March 6, 1986). 

Alexandria, VA (March 10-11, 1986). 

Stoker, J. Dewart, A. Drypolcher, and T. Buhl attended the seminar "The Engineer as 
Manager' (January 23-24, 1986). ' 

Trujillo attended a training course entitled "Gas Monitoring Instruments--Operation 
and Maintenance Course," presented by Columbia Scientific Corp., in Austin, TX 
(January 13-16, 1986). 

F,wenty-three group members passed the American Red Cross 8-hour, Multi Media First 
Aid course during the quarter. 
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5 SURVEYS, AUDITS, AND APPRAISALS 

5.1 Clean Water ACC 
J 

The Environmental Protection Agency (EPA) conducted a Compliance Evaluation 
Inspection (CEI) regarding the Laboratory's National Pollutant Discharge Eliminat ion 
System (NPDES) permit NM0028355 on March 10, 1986. Two inspectors from EPA- Region 
VI, Dallas, Texas arrived at  the DOE Area Office at 8:30 a.m. for an entrance conference, 
and spent the remainder of the day inspecting effluent discharges that are regulated by 
the NPDES permit. The inspection also included a review of analytical records and 
methods utilized at the laboratories operated by the Health and Environmental Chemistry 
Group (HSE-9) and The Zia Company. The HSE-9 laboratory located at TA-50 performs 
chemical analyses on wastewater samples collected from the Laboratory's 95 NPDES 
permitted industrial outfalls. The Zia laboratory performs chemical analyses on 
wastewater samples collected from the 11 permitted sanitary effluent outfalls. A sample 
of wastewater was collected by the EPA inspectors from the outfall line at the radioactive 
waste treatment plant located at TA-SO for use in a bioassay test. 

The CEI inspection is primarily used to assess the permittee's self-monitoring 
program. Because the Laboratory, as permittee, is required to sample ef fluents discharged 
to the environment and report the analytical data to EPA, the integrity of the self- 
monitoring program is of paramount importance for demonstrating compliance with 
effluent quality limitations. A formal inspection report has not yet been received by the 
Laboratory and DOE. However, during the exit conference, the EPA inspectors did not 
identify any serious problems with compliance, and, in fact, complimented the Laboratory 
for improvements noted since the previous CEI inspection. 

5.2 Appraisal of Environmental Surveillance Program 

Staff from DOE'S Albuquerque Operations Office conducted an informal appraisal 
of the environmental surveillance program on January 27-31. This involved a review of 
selected methods and procedures used by HSE-8, the Radiation Protection Group (HSE-l), 
the Industrial Hygiene Group (HSE-51, the Health and Environmental Chemistry Group 
(HSE-g), and the Accelerator Health Protection Group (HSE-11) in contributing to the 
environmental surveillance program. In general, the program was found to comply with 
DOE regulatory requirements and provide adequate protection to the public health and 
environment. An ares  that needed further development was Quality Assurance 
documentatioq and procedures for the sampling, analytical procedures, and data 
interpretation used in the program. 

1 

6 PROGRAM DEVELOPMENTS, SPECIAL STUDIES, AND AWARDS 

6.1 Comprehensive Environmental Assessment and Response Program (CEA R P )  

CEARP is a phased program to identify, assess, and correct existing and potential 
environmental problems. The program is currently in the process of implementing Phases 
1 and 2 a t  several facilities Phase 1 activities include determining compliance wi th  
environmental laws and identifying potential environmental concerns. Phase 2 activities 
include obtaining information identified in Phase 1 as needed, confirming the magnitude 
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of potential concerns identified in Phase 1, and planning 3nd implementing s a m p l i n g  
Programs required to understand Sources of contaminants and environmental pathways. 

Phase 1. The draft Phase 1 reports for Sandia National Laboratories-Livermore. 
Mound, Rocky Flats, and Kansas City sites are being revised based on f i n a l  DOE 
Headquarters guidance and will be released to EPA and appropriate states as draft reports 
during the next. The working draft of the Phase 1 report for Pinellas was reviewed and 
will  be revised and the preliminary draft submitted for DOE Albuquerque review d u r i n g  
the next quarter. The working draft of the Los Alamos Phase 1 report is being reviewed. 
The working draft of the Sandia National Laboratories--Albuquerque Phase 1 report is in 
preparation and should be submitted to Sandia for rtview during the next quarter. The 
draft Phase 1 report for Pantex is in preparation and should be submitted for DOE 
Headquarters review during the next quarter. 

Phase 2 consists of Phase 2a (Monitoring Plan) and Phase 2b (Site 
Characterization). The two components of the Monitoring Plan are Description of Current 
Situation and Description of Plans (Le., sampling plan; data management plan; health and 
safety plan: and quality assurance/quality control plan). A three-tiered approach is being 
used to develop the Monitoring Plan. The CEARP generic monitoring plan (CGMP) covers 
aspects of the Monitoring Plan salient to all CEARP facilities. The CGMP encompasses 
the full range of method9 3nd procedurer required for CEARP Site Characterization 
activities by providing reference methods/procedures for various media and contaminants, 
including EPA-approved methods/procedures. The installation generic monitoring plan 
(IGMP) covers aspects of the Monitoring Plan salient to a given CEARP facility. 
Pertinent information contained in the CGMP is being incorporated into the IGMP by 
reference. The site-specific monitoring plan ( S S M P )  covers each site or aggregation of 
sites, as appropriate, a t  a given CEARP facility. Thus, several S S M P s  may be prepared 
for a facility. The S S M P  covers aspects of the Monitoring Plan that are salient to the site 
or aggregation of sites. Pertinent information contained in the CGMP and IGMP 3re 
being incorporated into the SSMP by reference. 

~ 

The Monitoring Plan will cover requests for information expected from the EPA 
during the CEARP Phase 2 activities. The EPA intends to review, request revisions, and 
approve reports prepared by federal agencies to satisfy the steps of its Federal Agency 
Comprehensive Environmental Response, Compensation,. and Liability Act (CERCLA) 
Program. 

The Phase 2 CGMP Development Guidance was prepared during the past quarter 
and the draf t  CGMP is being prepared and will be completed during the next quarter of 
1986 based on this guidance. Preparation of several IGMPs will be initiated during the 
next quarter. 

6.2 Site Characterization Program 

Activities in the Las Alamor Site CEARP and Characterization Programs 
concentrated on report preparation. Specific accomplishments include: 

- Nearly completing the review and written description (current operations, 
review of past operations, and blanned future actions) of all technical areas 
and material disposal areas. 
sent to appropriate personnel 

A i  the descriptions were completed, they were 
in each area for review. 
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- Assisting in the preparation of the Inventory of Federal Agency Hazardous 
Waste Facilities. 

- Preparing' a 20-page summary document listing environmental issues and 
projected Phase I and Phase I1 costs. 

- A cesium vapor magnetometer was received for use in geophysical studies in 
Phase 11. 

- J. Ahlquist participated in a meeting at DOE Headquarters March 5 on 
developing a method to prioritize projects for funding taking into account 
environmental, safety, and programmatic concerns. 

- With the impending departure of team leader John Ahlquist, Marjorie Martz 
and Roger Ferenbaugh have assumed responsibility for Phase I1 activities. 

6.3 Meteorological Support Services 

Vertical velocity sensors were installed a t  the 75- and 150- f t  levels on the TA-50 
meteorological tower. This 'completes the instrumentdtion of the tower with four levels of 
wind speed and direction, temperature and vertical velocity. 

Wind sensors on the meteorolol~ical tower a t  TA-53 were replaced with a propeller 
vane and vertical propeller anemometer system. A phone line was installed to the tower 
microprocessor for routine and emergency response data collection from Occupational 
Health Laboratory (OHL) a t  TA-59. 

The dewpoint sensor on the OHL tower was retired and the relative humidity 
sensor was relocated from 22 m to 1.0 m above the ground surface. These changes will  
provide a more accurate measure of atmospheric moisture a t  the surface. 

Updates of routine data analysis, graphics, and data acquisition computer codes to 
accommodate each of these instrument additionslchangcs were completed. 

The Esterline-Angus (E-A) recorder a t  OHL was rewired and calibrated. The E-A 
provides 8 strip chart record of wind speed, direction, temperature, humidity, and solar 
radiation. 

A computer file was established to catalog daily rainfall amounts recorded at the 
Eight-site rain gage network. The file will allow flexible and quicker analyses of rainfall 
data. 

Celeste M Bender joined HSE-8 as a data analyst with meteorological support 

Modeling and Field Study of Environmental Radiation Levels from LAMPF Emissions 

Most of the analyses of measured and modeled external gamma exposure rates due 
to Los Alamos Meson Physics Facility (LAMPF) emissions during 1985 have been 
completed. An 8096 reduction in LAMPF radionuclide emissions resulted in a n  

services 

6.4 
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approximately 65% reduction in measured daily exposure levels. Daily predicted leve ls  
agreed well with measured levels. Long-term predictions also agreed well w i t h  the  
measured values. The maximum levels remained to the NNE of LAMPF due to prevai l ing 
winds. Higher levels occurred at night  as a result of lower atmospheric turbulence 3nd 
mixing. 

Three high pressure ionization chambers (PICs) will  again be located on State 
Route 4 to the N, NNE. and NE of LAMPF. Several other PICs may be placed for short  
periods in other locations, such as Los Alamos Canyon. east of LAMPF, near the airport, 
or a t  the Bay0 Canyon sewage treatment plant NE of LAMPF. 

6.5 Sulfur Dioxide Studies for the National Park Service 

Fumigation of the first.:set of germinating pinon pine seeds with 0.2 ppm sul fur  
dioxide was completed. Ther4 was no apparent difference between the fumigated and 
control seeds. Fumigation of ahecond set of seeds is underway. 

Preparation and ana1;sis of the vegetation and soil samples from southwestern 
National Parks continued. 

6.6 Bandelier Air Quality Monitoring Compound 

The ozone analyzer went into operation a t  the end of January. The sulfur dioxide 
analyzer and Hi-Vol total suspended particulate samplers operated throughout the quarter. 
State and Federal ambient air quality standards were met during this past quarter. Sulfur 
dioxide concentrations remained below minimum detectable limits. The maximum ozone 
concentration approached but did not exceed the state limit. of 60 parts per billion 
(maximum hourly average not to be exceeded more than once). The federal limit is twice 
the state limit. 

A draf t  health and safety Standard Operating Procedure (SOP) was completed 
during the quarter. Major hazards are associated with the use of potentially explosiGe 
hydrogen gas and the toxic calibration gases. A station form that includes a quality 
assurance, safety, operating, an  maintenance checklist was developed and used this 
quarter. The checklist is to be filled out at each station visit. In addition, a list of due 
dates for meeting quality assurance, safety, and maintenance requirements was developed 
during this quarter. 

The station was audited under contract with the Public Service Company of New 
Mexico and met EPA's stringent requirements for monitoring air quality under Prevention 
of Significant Deterioration regulations The photometer to be used in auditing the ozone 
analyzer was ordered, and instability probiems in weighing particulate f ilters were 
r esolved. 

6.1 BIOTRAN Modeling Program 

Final results from the Area B BXOTRAN individual tree simulations indicated 
close agreement with measured data from three Ponderosa pines, an elm, and two oaks. 
Simulated U, Cs, Pu, and Sc concentrations in soil, Litter, bark, wood, and roots agreed. 
well with observed data. Simulations for bagged and unbagged leaves were not in 
agreement with observed results, Unbagged leaves appeared to be about an order of 
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magnitude higher in radionuclide concentration than bagged leaves (branches covered 
with ventilated plastic bags before leaf emergence and harvested after emergence). I t  is 
not known whether this is due to surface contamination of unbagged leaves or  a lower 
shunting of nutrients and radionuclides to the bagged leaves due to changes i n  the 
microclimate surrounding the bagged leaves. 

A new modeling team has been formed to address ground water and surface 
hydrology in the BIOTRAN models. E. Springer (HSE-12) has joined HSE-8 staff 
(U Devaurs J. Wenzel, T. Gallegos, and T: Buhl) in developing, verifying, and 
validating these portions of the risk assessment models. 

6.8 Preoperational Survey P-: pram 
j :  

An initial tritiated wa$r (HTO) survey of TA-55 revealed above background levels 
in the canyon south of TA-S%'This was probably due to the TA-3 Van de Graaff Facility. 
This canyon will be resurveycd as part of the preoperational survey at TA-55. Soil, litter, 
and vegetation samples taken a t  TA-16, TA-55, and TA-53 for preoperational surveys were 
prepared for  radiochemical analysis during the quarter. A winter bird survey was 
completed on three sites in Mortandad Canyon. 

I 

. 6.9 Geohydroiogical Support Activities 

Three engineering studies were performed for the Facilities Design Group (ENG-2) 
and the Construction Project Development Group (ENG-9). Test borings were made at 
TA-3 near Building 200, T'A-35 near Building 125, and TA-16 near Building 243. The 
studies were related to foundation design. 

Personnel supported Zia Water Supply when a pump failed and was removed from 
Well G-5. A bore hole TV log was run of the well to evaluate the condition of the casing, 
screen, and to determine the depth of the well. Inspection using the TV log and review of 
past year's performance indicated no well rehabilitation is necessary prior to replacing the 
pump in the well. 

6.10 Toxic Substances Control Act (TSCA) 

The Laboratory received approval from the EPA's Region VI on June 5, 1980 to 
dispose of polychlorinated biphenyl (PCB) contaminated articles, oils, and materials in the 
chemical waste landfill located at TA-54, Area G. However, the PCB concentration must 
be less than 500 parts per million. Articles or materials with higher PCB concentrations 
are shipped outsf-stat6 fof incineration. The approval requires semiannual reporting to 
EPA regarding the type and weight of PCB articles disposed of, and monitoring 
information regarding chemical quality of storm water runoff and natural springs in the 
area.. A report was prepared in January 1986 and transmitted to EPA. The report. 
included the cumulative weights of specific types of PCB articles which were disposed of 
a t  TA-54, Are8 G during ths period July 1, 1985 through December 31, 1985, as well as 
monitoring information on storm water runoff and the quality of spring discharges in the 
vicinity. During the calendar year of 198S, 45,492 kilograms of PCB-contaminated 
articles and oils were disposed at TA-54. 
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6.1 1 ,Vationai Pollutant Discharge Elimination System (NPDES)  

The Laboratory's NPDES permit is currently under review for its every-fifth-year 
renewal. Group HSE-8 personnel completed a mandatory permit reapplication on March 
27, 1986. The reapplication package, which was transmitted to the U.S. Environmental 
Protection Agency (EPA) by DOE, included chemical data, flow rates, and other 
descriptive information on 127 industrial outfalls and 11 sanitary outfalls. Additional 
data from volatile and semi-volatile organic analyses, which further characterized the 
Laboratory's effluent outfalls, were included in the reapplication as a result of special 
effluent sampling conducted January 28 and 29, 1986. 

6.12 Industrial Waste Line Removal Project 

A total of 189 soil samples were collected and analyzed for gross alpha, beta, and 
gamma activity during this period. 

Two As-Low-As-Reasonably-Achievable (ALARA) decisions were reached regarding 
sections of the following lines: 

Date 

SM-4 10 1 March 10, 1986 
SM-4 10 18A March 10, 1986 

/ 

As of March 12, 1986, all HSE-8 soil-sampling support was officially closed. Group 
HSE-8 will still provide support for  preparing the final project report over the next two 
months. Decommissioning of the pug mill a t  TA-21-257 began March 17, 1986, as a joint 
effort of Groups HSE-I, HSE-7, and HSE-8. 

7 PUBLICATIONS AND PRESENTATIONS 

7.1 Presentations 

J. Ahlquist and R. Vocke presented an overview of the Los Alamos CEARP Program to 
the Laboratory Environmental Compliance Management Advisory Committee (March 
14, 1986). 

I 

T. Gunderson presented a paper entitled "Comprehensive Environmental Assessment and 
Response Program' a t  Waste Management '86 in Tucson, A 2  (March 4, 1986). 

J. Wenrct and T. Gallegos presented a paper entitled "Status of Environmental Impact 
and Risk Simulation At Los Alamos," at the Eastern Simulation Conference,, Norfolk, 
VA (March 10-12, 1986). 
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7.2 Pubiications 

M. Devaurs and G.F. Gifford, "Applicability of the Green and Ampt Infiltration 
Equation to Rangelands," Water Resources Bulletin 22( I), 19-27 (1986). 

T.C. Gunderson, R.W. Vocke, and A.K. Stoker, "Comprehensive Environmental 
Assessment and Response Program," Los Alamos National Laboratory report LA-UR- 
86-502 (March 1986). 

B.A. Perkins and E.J. Cokal, "Subsurface Moisture Regimes and Tracer Movement under 
Two Types of Trench-Cap Designs for Shallow Land Burial Sites," Los Alamos 
National Laboratory report LA-10449-MS (March 1986). 

W.D. Purtymun, N.M Becker, and M. Maes, "Water Supply'at Los Alamos During 1984," 
Los Alamos National Laboratory report LA-10584-PR (January 1986). 
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1. 

1.1 

CHANCED ORDERS, STANDARDS, AND REGULATIONS 

State of New Mexico Envr~i~rrmntd Regulations 
!. 

No significant changes r'io state environmentrl regulations occurred during this 
quarter. 5 '  

b 

1.2 Federal Environmental R r ~ a t i o n r  

quarter. 
No signif icant ChragCl to federal environment81 regulrtiona occurred during this 

t. ACCIDENTS AND INCIDENTS 

2.1 Accfdents 
7 

Group HSE-8 w u  not involved in any rccidena this quarter. 

2.2 Incidents 

The Department of Energy (DOE) hrs referred adverse-imprct mhigation of Indian 
ruin LA (Laboratory of Anthropology) number 12589 to tho New Mexico State Historical 
Preservation Of lice rnd the Advisory Council on Historic P r ~ r v r t i o n  for consultation. 
This ruin, located on Laborrtory land in Sandi8 Canyon, w u  drmrged during the summer 
of 1983. Two employees involved in the incident were apprehended and disciplined. 

3. PROGRAM ?SRFORMANCIC AND TRBNDS 

3.1 Atwtos@rfc Rudiaoctirlry 

tritium, md 
Fig- 1 Uuoaa 3 present results of routine ambient air sampling for gross beta, 

"here wore no unusual d r u  recorded for tritium and Pu-239. 

m6 8PpU@at incfc8m io grou bet8 activity for week8 16-19 reflects the change 
from weekly to daily umpling 8s 8 result of the Soviet reactor rccident at  Chcmobyl. 
This relrtively lrrae incream is the result of counts of bet8 activity on the air filters 
being dominrtcd by short-lived rrdon drughtet products thrt  hrve not had time to decay 
before counting. Thry the results for this period are not comglrrble to those obtained 
durina routin@ u m p l i n t  
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Fig. 3. Pu-239 in ambient air. 

I 

An approximate 409b increase in grosa beta was obaerved as a result of the 
Chernobyl accident, an increase significantly smaller than indicated io Figure 1. This 
was accomp8nied by an increase in the ratio of posa bet8 to grow alpha activity on the 
filters. 

The a i r  f i l t en  and activated chrrcorl crrtrid8es also were anaIyzed for 1-131 and 
other f iu ioa  ProdUtm to meuuro effect8 of the Chernobyl accident. Results of this 
monitorin8 are dircrured io Saction 6.10. 

3.2 Externad Penetradw Rcrdlcjrlorr 

Resultr Cram the eovitonmentrl thermoluminescent dosimeter (TLD) network show 
averaae m e 8 8 m m n a  this quarter of  21 mrem for regional (background) stations, 17 
mrem for p d m t a ?  rtatioat, and 26 mrem for onsite stations (Table I). The TLD 
measurements iodudo axtern81 penetrrtin8 radiation from cosmic, terrestrial, and 
Laboratory sources 'The Environmental Protection Agency (EPA) has set 2S mrem/yr 
(excluding contributionr from b 8 c k ~ o u n d  radiation) 8s tho limiting do- for a member of 
the public receiving 8 dose vi8 the rir pathway. 
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Table 1. Summary of TLD data for second quarter of 1986 (mrem). 

Mean M U  

Regional 21 15 27 

Perimeter 

Oasits 

23 

2a 

17 

17 

26 

63 

The TLDS a t  the Laboratory boundary north of the Los Alamos Meson Physics 
Facility (LAMPF) ate  conf igurcd to measure the contribution (above background cosmic 
and terrestrial levels, which 8m meuured simultmcoosly on Frijoles Mesa at TA-49) from 
LAMPF operations. The accelerator was not operating during the entire calendar quarter 
(it started up on 26 June). The TLD measurement for the period w u  4.2 f 1.0 mrem. 

3.3 Federd Clean Waer Act 
4 

Monitorin8 activitica for the Laboratory's National Pollutant Discharge 
Elimination System (NPDES) Permit continued a8 required. Monthly discharge monitoring 
reports were compiled and submitted to the EPA. Review of noncompliance at  the 11 
domestic waste discharses during the qurrtet  indicated 5 permit violations involving 2 of 
the discharges (TA-3, TA-18). u followc 

cd 

F-1 
Coliform 
Brcteri8 

Biochcmial Total 
Oxygea Suspended 
DCllUnd Solids 

Number of 
Violrtioar- 

3 1 1 

Zia Comprny #dormad rpproximrtely 79 rnrlysm and 781 flow me8surements in support 
of the domestk w88W NPDES prognm. 

Review. of noncomplirnce for the 95 industrirl waste discharges during the 
quarter, indicrttd 14 permit violatiom involvins 8 of tha discharger (TA-3-29, TA-3- 
285,TA-15-202, TA-16340, TA-I8-30/31, TA-35-213. TA-50-1. and TA-53-293/294), as 
followr: 

4 
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P a r w t e r s  W o r e d  

Total 
Suspended Chlorine 

Solids Residual RH 
Number of 
Violations 

4 9 

Group HSE-8 performed appro&nately 50 flow measurements and collected 50 samples. 
The Health and Environmental Chemistry Group (HSE-9) performed approximately 267 
analyses in support of the NPDES sampling program. 

N o n c o ~ p l ~ r n c e  pcrcentrger are shown grrphically in Figure 4. 

3.4 WIurr Area Surveillance , 

Results of four rir srmplin8 strtiona espechlly established around Area G,for the 
waste ares survcillrnce prosram are presented in Table 2. The results from the station at  
Are8 0 from tho Laborrtory’s routine air moeitorina network are also presented in 
Table 2. Tho 1985 annual average concentrations from three rcsional stations at  
Espanotr, Poprquq md Santr Fe are also included for comparison. 

Fig. 4. Summary of complirnce with Clean Water Act NPDES Perdu ,  Second 
Quarter 1986. 
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Table 2. Annual average air concentrations measured a t  onsite locations in Area G. 

I 

H-3 U-Naj Pu-239 Pu-239 
Location ( o ~ i / m 3 )  ( W m  1 (aCi/m ) ( a ~ i / m 3 )  

Area G 
2.9 fi 1.7 30 i 20 Sta. 22 76, f 15 . 64 f 21 

41 f: 8 it16 85 4.2 f. 3.9 4.8 2 6.2 
G-2 1570 & 360 j b 2  fi a 0.5 f. 0.2 4.9 2 8.0 
G 3  53 f 43 t' 65 f 13 3.8 & 4.7 1.7 & 1.2 

115 f 94 0 ;  33 f 12 0.3 fi 0.2 6.6 +. 9.1 

Regional 3.2 f 0.3 46 f 11 -0.3 f 0.8 0.8 f 1.3 

Concentration 

G- 1 

G-4 

Guide' s,ooo,o0O 200,000,000 2,000,000 2,000,000 

aDOE Concentrrtion Guide for Controlled Arerr 

Air concentrrtions from Arc8 G stations are higher thrn those from regional 
locations The increases were small. however, and much lesr thrn 0.1% of DOE'S 
Concentration Guide for these radionuclides in controlled atem. 

3.5 Environmntal Evolwrions Coordinatibn 

Environmental Evrlurtioa Coordination 
personnel completed mad submitted nine Actioa Description Memorrndumr (ADM) and 
two Environment81 Reaurks (Ea) for new construction rnd programmatic projects to the 
Laboratory Environmentrl Review Committee (LERC). Seventeen additional ADMs are 
currently in prepr r r t ioe  

The completed ADbb include 

- c8- I SgccW Nuclcir M8terirls (SNM) Automrted Vault at PF-4, 

- L8-m- Gun rad Sled Trrck R8n8cs, TA-36 - Semiconductor process sin^ Laboratory, TA-3-40 - Airport Fire Station, TA-O (LJ 8458) - Selected Rubble Lrndfill, Sandir Canyon - Very Lon8 Brseline Arrry Rrdio Telescope AOtCLInO, TA-36 - Cold Support Office Buildink TA-35 (LJ 8158) - Safeguards rad security Up8rrdq Phrse 11 (LJ 8176) - Scientific Shrllow Hole Core Drillin8 a t  Sulphur Springr, NM 

TA-SS 
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The completed ERs include: 

- 345-kV Power Line: PNM Ojo Line Extension - Summer of Applied Geophysical Experience (SAGE) 1986 

Review Cammittce. The Laboratory Environmental 
Review Committee (LERC) approved all nine ADMs and both ERs submitted this quarter. 

D. Garvey assumed the chair of the Laboratory Environmental Review Committee 
f ram A. Tiedman, Associate Director for Support. 

Thirteen cultural resource surveys of areas affected 
by impending construction were conducted during this quarter: 

Weapons Subsystem Relocation, TA-16 
Firing RangeI Lower Ancho Canyon 
Firins RangeI Lower Water Canyon 
Scientific Shallow Core Hole Drilling at Sulphur Springs, NM 
Sandir Canyon Selected Rubble Landf ill 
Airport Fire Strtioa 
P rh r i to  Road Fence 
Very Long Baseelin8 Arrry Radio felescogo Antenna, TA-36 
~e teo ro~og ic8 i  Tower, erst of TA-49 
HSE-12 Rabbitbrush Study Area, Prjarito Road 
TA-8 Trriler Rclocr tion 
TA-8 to "A-9 Sewer Line 
Sandir Canyon Pothunted Site (LA 12589) 

Fencins of Indirn ruin LA 4714 rad collection of ncrrby surface sherds and l i thia 
a t  TA-53 was completed Laboratory rnalyrir and reportins are in progress. This work is 
being funded by the Ground T a t  Accelcritor Project. Laboratory anrlyds of artifacts 
recovered from the Romero Cabin site, TA-SS, continued Archaeological work for this 
project is being funded by the Nuclerr M8tcrirlt Storrse Frcility (LJ 6481). 

T. W. Merl88. New Mexico st8tO Historic81 Prercrvrtioa Officer (SHPO) and the 
(national) Advisory Council on Histotic Preservation concurred with the Laboratory's 
proposrls for rdverw imp8ct miti#8tion to a historical ruin (i.8.. fencins of  LA 4714 and 
c o l l e c t i o n / d o c u ~ n t t i o r  of rrtif rcts at 8 nctrby unrecorded site within the proposed 
Ground T e n  Aceelmtor  cornpiex, TA43). Coasultrtioa is required by Section 106 of the 
Historic81 Prmmv8tios Act of 1966. "'he SHPO and Advisory Council have under 
consultation tro other p r o m  requiring idverse imprct mitigttion: 

- D8-m to an unrecorded prehistoric rite in Sandir Canyon ne81 TA-53 

- Labontory of Anthropology (LA) 4719 at TA-53, which will be 
imp8cted by construction of the WNR Target 4 neutron beam line 
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/ W e t l a n d a d  '- Ewkugstcd Snecie~. Biologists f r o m  HSE-8 conducted animal and plant surveys for the following projects: 

- Firing Range, Lower Water Canyon - Firing Range, Lower Ancho Canyon - Scientific Shallow Hole Core Drilling at Sulphur Springs, NM - TA-8 Trailer Relocation - TA-8 to TA-9 Sewer Line - TA-33 Very Long B8seline Array Radio Telescope Antenna, TA-36 - Are8 F Waste Burial Site, TA-6 
I 

3.6 Hazardous Waste Act 

Vadose zone (the unsaturated, subsurface zone) characterization activities required 
to comply with a state Compliance Order/Schedule issued by New Mexico's Environmental 
Improvement Division (EID) on May 7, 1985 are continuing at  waste disposal Areas L and 
G. As required in the Compliance Order/Schedule, the Laboratory submitted HI quarterly 
report on results of perched water rnrlysm to EID on May 30, 1986. 

The Enviroameatrl Science Group (HSE-12) is performing vadose zone 
'characterizrtion trrlrr to support this work. These include development of a moisture 
characteristic curve, lrbomtory vrpor phmo diffusivity determinrtiona, geochemistry of 
organic compounds in Bandelier tuff, rad hydro~eologictl modelin8 of organic movement 
on Mcsitr del Baey. A 100.poiat grid for organic contrminrnt plume definition was 
established rround "A-54, Are8 L. Field vrdow zone ch8rrcteriution activities will 
continue at TA-54, Are8 L, this summer. 

The 1984 RCRA rmendmenu estrblish in Subtitle I a new program to regufate 
underground storage trnkr (UST) th r t  coatrin 'regulrted s ~ b s t r n c a . ~  Ownen of UST 
were required to notify EPA by May 8, 1986 of existin8 trnka, including tanks taken out 
of operation since Janurfy 1, 1974. The DOE guidmc8 required DOE installations to 
submit notificrtion for r r d h c t i v e  t r n k r  

The L8botrtory's notificstioa to EPA listed 98 USTq 40 of these coatain 
radioactive rruterblr The kbonr tory  b developin8 8 contract with a subcontractor to 
prioritize UST b u c d  up08 t8nk 880, content& liner hk88e) ,  t a t  for lerking, and take 
corrective action on leakina mnh. 

Tho DOB received 8 Noti- of Deficiency (NOD) on June 4, 1986 notifying the 
Laborrtory t h r t  001 RCRA rut B p e r d t  application w u  incomplete for the requirements 
of the newly g l o o o l ~ t d  H811rdour and Solid Wmte Amendments. A list of  17 
deficiencim w U 8  noted which included the need for rdditionrl information from the 
Comprehedvo Emvironment8l Assessmeat and Response Program (CEARP) and NPDES 
Programs rnb thok connection with hrurdou8 wrstta 

3.7 Clean Air Act 

y e w  Air 0- (A- 7Qt AQCR 702 requires 
permitting of all sources emittin8 htsrrdour air pollutrnts. A contractor has been selected 
as the contractor to pcrform the strck sampling for the L8borrtory's beryllium (Be) 
operations. As required by the permits, a pre-sampling meeting with New Mexico's EID, 
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I 
the operating groups, Maintenance and Operation Group (ENG-4) representatives, 
Radiation Protection Group (HSE-I) and HSE-8 was held on June 12, 1986. The sampling 
requirements were discussed and agreed upon including the definition of the production 
rate a t  maximum 24-hour emissions for each Be shop and potential for radioactive 
contamination a t  one shop. Sampling ports and a sampling platform are being installed. 
The New Mexico EID was notifkd of the anticipated dates of initial start-up for  all of 
the Be shops and the actual date for the shop located at  TA-3-39. 

An own burnin8 ;errnit was issued by New Mexico's EID for one 
year for the burn cage operated by Fabrication and Assembly Group (WX-3) and located 
a t  TA-16. plastic garbage bags 
must be replaced with paper ones; wastes not contaminated with trace amounts of 
explosives must be taken to the sanitary landfill; and alternatives to open burning must be 
investigated. HSE-8 has recommended changes to WX-3's Standard Operating Procedure 
and is  working with WX-3 to identify and evaluate alternativea in order for compliance 
with these couditiour. 

The permit was issued with the following coaditions 

. . .  Drt r  were grthered for the air quality herlth assessment of the 
proposed Electronic R e m t c h  rnd  Exploratory Development Group's (E-11) semiconductor 
shop. Brsed upon the proposed opcrrtion of the shop, doses estimated for the worst case 
accident r n d  for  routine operrtion were below levels of concern. 

3.9 Toxic Substances Control Act 

A new policy for addressing the use, storage, and dispossl of items contaminated 
with polychlorin8ted biphenyls (PCBs) was est8blished by J. Jackson (Deputy Director for 
Operations) effective June 6, 1986. The policy includes the following major points: 

A S2WK FY86 indirect budgrt for disposal of PCB contaminated 
items thrt are  presently the responsibility of the user organizations. 
These funds will be rlloc8ted on 8 'first come, f i n t  served' basis for 

. dispoul of these items relased by the responsible orgrnizatioas prior 
to August 1, 1986. 

A requirement for  or$aniutions to report all PCB contaminated 
items, whether in storr8e.for 'reuse', in storrge for 'disposai', or in 
use, in order to complete our PCB inventory. 

A rcqu&ewat for  Ibhtcrirls Manrgcment (MAT) to control the 
plrrchur or rcceptmce of any i t e m  that are PCB contaminated in 
wrd8nco with HSE-8 guideliner 

1. 

2. 

3. 

The HSE4'k Reaulrtory Compliance Section is coordinrtin# r Laboratory wide 
program to  iqveatoty, label, control, store, and dirposa of polychlorinated biphenyls 
(PCBs). This p r o w m  will assure Laboratory compliance with federal, state, and 
Laboratory environmental r e ~ u l a t i o n r  Group HSE-8 is locating, sampling, and submitting 
to the Health rad Environmental Chemistry Group (HSE-9) for rnrlysir all suspcct oil and 
equipment reported by Lrboratory division representatives This inventory is kept on a 
computer dot8 base by HSE-8 personnel, 

9 
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A PCB "hotline" has been installed and operated by HSE-8 personnel for recording 
m y  messages/questions regarding PCB contaminated items from user organizations. AS of 
this writing there have been 20 calls on the PCB "hotline". HSE-8 is responsible for  
coordination of emergency response in case of a PCB spill. 

4. TRAINING 

4.1 Training Given 
9 

T. Buhl and J. Wenrel gave an$overview of HSE-8 programs to Health Physics graduate 
students from Colorado Stat$ University on June 19. 1986. 

T. Buhl awe a presentation 'of the Laboratory's environmental surveillance activities 
around waste management areas a t  the Mid-Year Conference of the National Congress 
of American Indirns in Albuquerque on June 19, 1986. 

C. Nylander conducted 8 8 hour trrinins course on the Toxic Substances Control Act, 
Part 761, Polychlorinrted Biphenyls (PCBs) for HSE-7 and HSE-8 personnel (June 25 
and July 2, 1986. 

C. Nylander prrticiprtcd with the Nrtionrl Spill Control School in a training seminar 
regtrding PCBs on June 28, 1986,rt the Laborrtory. 

R. Bohn instructed 8 c l r u  on Inspcctions/Recordkeeping pertaining to hazardous waste 
on June 11, 1986. 77th one hour long RCRA trainins class was attended by 22 
Laboratory personnel involved in hmdling/mmaging hazardour waste. 

4.2 Training Received 

bf. Devours attended an Americra Bar AUOCirtion seminar entitled .Hazardous Waste 
Regulation rnd Legislation: Recent Developments," on May 22, 1986 in Albuquerque. 

bf. Devrurl attended 8 wminrr on "Rcpl8tionr concerning Underground Storage Tanks," 
presented by McKetroa Environmental Services, Inc, in Albuquerque on May 14, 1986. 

C. Olingcr attended 8 onedry Laborstory-sponsored time management course in June. 

C. Olingcr attended 80 %avironmental Re8ulrtion' Coarse presented by Executive 

T.'FOxx rnd C'Oliaw completed the "Strndrrd First Aid Course,' presented by the 

T. Buhl attended tha "Performance Appraisal Workshop," given a t  Los Alamos National 

J. Dewrrt, B. Olsen, D. Van Etteo, r n d  T. Bubl attended the "Electrical Safety Training 

Enterpr- Denver, Colorrdo, Wrch S-7, 1986. 

Americra Red Cram at Lm Alrmor Nrtionrl Laboratory, 1/86 and 3/86. 

Laboratory on April 8-9* 1986. 

Workshop,' given by the Safety Group (HSE-3) on April 24, 1986. 
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R. Ferenbaugh attended two COUrSes in "Basic and Advanced Radiological Health 
Physics,' presented by University of Lowell in Merrimack, New Hampshire, from J u n e  
1-13, 1986. 

D. Nochumson attended "Practical Planning for Toxic Gas Releases,' June 21, 1986, held 
during the 79th Annual Air Pollution Control Association Meeting. 

D. 

C. 

' 5. 

s. 1 

Nochumson attended 'Permitting for Compliance with State Air Toxics Regulations," 
June 24, 1986, held during the 79th Annual Air Pollution Control Association Meeting. 

Nylander attended the "Fif :\ Annual PCB Regulatory Briefing" and "Third Annual  
PCB Disposal and Spill Cltaj up Workshop,' April 14-15, 1986 in Chicago, Illinois. 

:! '. 
> '  

SURVEYS, AUDITS, AD APPRAISALS 

Clean Water Act 

On April 4, 1986 the Deprrtment of the Interior, Buretu of Indian Affairs (BIA), 
Albuquerque Are8 Office wrote to DOE'S Los AIrmos Area Office (LAAO) and expressed 
concern rbout the recent re-isrurnce of the Laborrtory'r NPDES permit. The BINS 
concerns were v o i d  primarily on behrlf of the Pueblo de Sin Ildefonb, as the Pueblo 
was concerned rbout discharges of srnitrry, industrirl, rnd radiorctivo effluena into 
canyons tribut8ry to the Rio Grrnde and in proximity to their reservation land. The BIA 
requested 8 tour of wrstewrter trertment frcilitier md effluent discharge sites. 

A tour of wrstewrter trertment facilities ind NPDES permitted outfalls was held 
on M y  15, 1986. The Governor of Pueblo de %a Ildefonso rnd I2 Pueblo residents, as 
well as 5 BIA personnel attended the tour. The day-long tour agenda included an in- 
briefing a t  LAAO thr t  reviewed the NPDES permit and the geohydrology of the 
Laboratory area. The in-briefina was followed by 8 tour of the radioactive waste 
treatment plrnt located at TA 50 rnd an inspection of the effluent outfall. Sanitary 
wastewrter trcitment facilities were inspected a t  TA-3, TA-21, TA- 18, and TA-35. 
Various industrirl outfrllr were inspected including the TA-3 Steam Plant and the 
abandoned rtdiorctive wrste trertment plrnt outfall at TA-21, Buildin8 2S7. The tour 
also included 8 visit to the upper rnd lower portioos of Loa Alamos , Mortandad, Sandia, 
and P r p r i t o  canyons. 

The EPA O.rticiglt8d in 8 meeting on June 19, 1986, at the LAAO. The meeting 
was requested by EPA in order to negotiate the term of a drrf t  Federal Facilities 
Complirnce A-at (FFCA) in order to meet the requiremenfi of the NPDES permit 
that ' ir  issued to DOB for the Laboratory's dischrrgcs of wrstewrter. 

The NPDW p e d t  utrblisher specific criteria for the Laboratory's 9S industrial 
outfalls and 10 srnit8ry outfrllr prior to dischrrse to 8 surfrce wrtercourse. Because a 
limited number of wrstewrtcr outfalls hrve  not been in compliance with the permit 
requirements, EPA proposed to negotiate r FFCA thrt  contains 8 schedule of Compliance 
for erch outfall th r t  requires engineering desiln and c-onrtruction to assure adequate 
treatmeat prior to dischrr8a. The proposed FFCA schedule addresses 5 sanitary Outfalb 
(01s a t  TA-3; 045 8t TA-18; OSS a t  TA-21; 06s a t  TA-41; 011s a t  TA-8) and 3 industrial 
waste crtegorics (power plrnt discharge, treated cooling wrter, high explosive Waste). 
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The proposed FFCA will be reviewed during July, and prospectively consummated 
in August. The agreement will  contain relaxed effluent limitations in addition to the 
schedule of compliance. Meanwhile, with engineering designs complete, pre-construction 
activity is beginning on all of the 5 sanitary wastewater projects. The industrial 
wastewater category projects are still in the design phase. 

5.2 Clean Air Act 

An air pollution inspection of Laboratory facilities by the EPA and the New 
Mexico EID was conducted on M a y  1, 1986. The beryllium shops that are existing, being 
modified and under construction, the WX-3 open burn cage, and asbestos abatement work 
at the TA-3 power plant were visited and the asphalt plant was observed while in 
operation. The inspectors' reports have been requested. 

6. 

6.1 

PROGRAM DEVELOPMENTS, SPECIAL STUDIES, AND AWARDS 

Compreheruive Environmentad Assessment and Response Propam (CEARP) 

The CEARP is 8 phaacd progrrm to identify, assess, rnd correct existing rnd 
potential environmental problems. The program is currently in the process of  
implementin8 Phases 1-3 8t several of Albuquerque Operations' facilities. Phase 1 
activitias include de te rdn in8  complirnce with environmenul laws 0nd identifying 
potential environmental concern& Phase 2 activities include obtainin8 information 
identified in Phase I as needed, confirmin8 the mr(nitude of  potential concerns 
identified in Phase 1, and plrnnins and implementin8 umpling programs required to 
understand sourcca of c o n t a d n a n u  and environmental pathways. Phrm 3 activities 
include technological rssesrmenta of potential remedial actions. 

The draft  Phrse 1 reports for Mound, Rocky Flats, and Kansas City were 
released to the appropriate stater and rcfionrl officer of the US. Environmental 
Protection Asency (EPA). The d n f t  Phase I report for Pantex was submitted for DOE 
Headquarters review. The workin8 d n f t  o f  the Sandir National Laboratories-- 
Albuquerque Phase 1 report waa submitted for review by Slndir. The working draft of 
the Lor Alamor Phase 1 report ir being prepared. Phrso 1 activities for Pinellas and 
Sandia National Laborrtorie8-Livcrmoro. were on hold durins the second quarter. 

Pham 2 coruirta of Phase 2. (Monitorin8 Plan) and Phase 2b (Site 
Characteriutioa), The two components of the Monitorin8 Plan are Description of Current 
Situation and M p t i o n  of Plans (i.e.. sampling plan; dam mrnagcment plan; health and 
safety p l a g  and q d t y  urrmnce/quaIity control plan). A three-tiered approrch is being 
used to dcve lw tk Moaitorias Plan. The CEARP generic monitoring plan (CGMP) covers 
aspects of the Monitorin8 Plan common to all CEARP facilities. The CGMP encompasses 
the full range of methods and procedures required for CEARP Site Characterization 
activities by proddins  reference methods/procedurer for variour media and contaminants, 
includine EPA-approved methods/procedurer. The installation generic monitoring plan 
(IGMP) covers aspects of the Monitoring Plan rppl iab le  to a #ivcn CEARP facility. 
Pertinent informatioa contained in the CGMP is bein8 incorporrted into the IGMP by 
reference. The sitc-specific monitoring plan (SSMP) coven each Site 01 aS8reWion of 
sites, as appropriate, a t  a given CEARP facility. Thus, several SSMPs may be Prepared 
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for a facility. The SSMP covers aspects Of the Monitoring Plan that are unique to the  site 
or aggregation of sites. Pertinent information contained in the CGMP and IGMP are  
being incorporated into the SSMP by reference. 

The Monitoring Plan will cover requests for information expected from the EPA 
during the CEARP Phase 2 activities. The EPA intends to review, request revisions, and 
approve reports prepared by federal agencies to satisfy the steps of its Federal Afieacy 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
Program. 

The Phase 2 C G W  is being preprred and is scheduled for release to appropriate 
Additionally, the €PA regional offices and states during the fourth quarter of FY86. 

IGMPs for Rocky Flats and Mound are scheduled for release during the next quarter. 

Technologicrl assessments, inchdin8 remedirl action selection, will be 
conducted as approprirte during CEARP Phase 3. The CEARP Phase 3 reports will 
provide documentrtion for two remedirl plrnning program elements of EPA CERCLA 
(Le., Fersibility Study rnd Remedirl Action Selection). The CEARP Phrw 3 Technology 
Assessment Guidmco (TAG) is being prepared rad scheduled for releaso to appropriate 
EPA regional office$ rnd strtes during the next qurrter. 

TRO mrnr~ement structuro for CEARP activities at LOS 
Al8mm hrr koa rlterod with the departuro of J. Ahlquist, tho former project lerder. R 
Vocko h u  ruumed the project lerder rob rnd K Wrtz h u  ruumed the term lerder role. 

at  

CEARP Phase 1 rct ivi t iu  r ro  continuin$ I t  Loa AI8~toa with preprrrtion of the 
CEARP Phrm 1 workin8 drift, which is scheduled for Los AIamos review during the next 
quarter. Becrum of tho nugnitudo of tho Phrw 1 investigrtions at  Los Alamos, 
supplementrl Phrm 1 reports will be required to fully document the Phrw I findings. 

' 

P h w  2 activities are undorw8y with field reconnrirunce investigrtioas at high 
priority sites. Geophysical investigltionr wero conducted at  arc8 IF and the findings will 
be avrilrblo durins  the noxt qurrter. 

Loa AIrmoa CEARP docurnnution was prepared for tho EP'A Notice of Deficiency 
relrtivo to  Resource Conaerv8tion md. Recovery Act PIr t  B permit applicrtion, The 
documentrtioa included 8 propod  schrdule for conduct of CEARP Phrscs 1-3 and a 
listina of gotentid CBAR? site& 

6.2 Met- Sup- slrvices 

Fin81 .c-drr d r r W h g 8  wero completed by rn rrchitecturrl/engineerin~ firm for 
installrtioa o# tho m e W o m l ~ c t 1  tower at the Btndelier air monitoring compound. 
InStdl8tiOa ia gchedoled for completion by September 30, 1986. 

A draf t  Qurlity Auurrnce report WOJ written for the meteorologicrl monitoring 
progrrm. 

Wind instruments at the Los Alrmos airport wero reprired and crlibrrted for the 
zia Comprny. A portrblo meteorologicrl station was assemble& crlibrrted, and tested for 
the Lor Alamor preopcntionrl surveys (SCP). 
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Los Alamos weather data for 1909 through 1950 were reviewed and submitted to 
the Computer Documentation Group (C-2) for data entry. The complete Los Alamos 
weather records for temperature and precipitation (1909 through the present) are now on 
computer files. 

Atmospheric dispersion calculations were made for HSE-I to support development 
of the Laboratory’s emergency planning zones and for evaluation of the stack sampling 
program. Dispersion and dose calculr‘ions were also made to support an Emergency 
Planning Office (EPO) drill on April 28. 

6.3 BIOTRAN Modeling Program 

Considerable propesa has been made combining the surface hydrology of the 
Departments of Agriculture’s SPUR model with BIOTRAN to develop the capability to 
simulate intermittent flow in the Lor Alamos canyons coupled with the groundwater 
recharge of perched aquifers. The hydrology modeling team has developed a water mass 
balance approrch for the Lor Alamos mesa, canyon and groundwater watersheds. Data 
from Lor Alrmos and Mortandad unyonr  will bo used to calibrate the models. 
Applicrtionl for tho risk assessment model8 are expected to include performance 
assessments for tho LANL buried wasto over near term (100 years) and long term (10000 
years) time framcn 

6.4 Radiation Levels dw to LAMPF Emissiosu 

Threo pressurized ionirrtion Ch8mben (PICs) were repaired in preparation for 
field monitorins of the 1986 LAMPP beam cycle. Field placement of the PICs to the N, 
NNE, and NE of  LAMPF on State Road 4 took place during the last week in June when 
LAMPF became fully operrtionrl for 1986. 

Four additional PICs were purchased to exprnd field monitoring ob LAMPF 
emissions to other m a 8  tog lOC8tiOnl rad crayon bottom locationr. The controls for these 
additional PIC$ rro beins built by the Electronic IbUintcnrnce Group (E-I) to be 
compatible with tho current HSE-8 d u i m  

6.5 PreopwationaA Surveys 

A second tritium survey w8a completed durinl the quarter for the TA-16 New 
Tritium Facility. k r # e  SOU s8mplw were taken in tho field, homogenized and then split 
into two sopuaR@ mmplsr  On0 -8 will bo rnalyzed by HSE-9 8 d  the other by HSE-8 to 
determine th8 an8ly8b replicrbility. 

6.6 ADM F d  Surveys 

Severd ADM faunrl  surveys were begun during the quarter. A breeding bird 
census was completed for tho threr Ion8 term site¶ a t  Mortandad Canyo& Mammal 
reconnaissance rad breedin8 bird surveys were rlso completed in lower Potril10, Water, 
Ancho, and Can8d8 del Bucy Cmyoar. 
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Five HSE-8 personnel were trained by the University of New Mexico's Museum of 
Southwestern Biology staff to prepare mammal study skins and skeletons. The museum 
has a few Los Alamos county specimens from 1961; but no documented general animal 
survey has been done within the county. Mammal specimens from ADM and 
Preoprational surveys are being computer cataloged in the museum for permanent 
national documentation. Invertck-ate (insects) and reptile specimens also collected dur ing  
field survey work are similarly being cataloged to establish the faunal baseline at Los 
Alamos. 

6.7 Transuranic (TRU) Waste york-o/j plan 

C. Olinger attended a S'one-day National Environmental Policy Act (NEPA) 
Compliance Workshop sponsorecV by the DOE Joint Xntegration Office. The workshop was 
held May 6, 1986 at Oak Ridge, Tennessee. At  issue were environmental assessment (EA) 
scheduling and consistency between the affected national laboratories. Los Alamos has a 
target date of late August 1986 for submittal of a draft  EA to the DOE. During this 
quarter HSE-I and the Waste Management Group (HSE-7) worked with HSE-8 on potential 
routine and accident81 releases of harrrdour materials. 

6.8 National Park Service Pinon-Sul~w Study 

t 

Fumigrtion of germinating pinon pine seedlin#s at 0.2 ppm SO2 continued. Seeds 
are presently being germinrtcd for  studies on chronic SO2 fumigation of newly emergent 
seedlings 

Vegctrtion and soil srmple collection is now complete. Samples hrvc been collected 
from Bandelier Nation81 MOnUUICBt, Canyonlrndr Nation81 Park, Chrco Culture Natural 
History Park, Mcsr  Verde Nation81 Park, and Petrified Forest National Park. Sample 
preparation for  sulfur analysis is nearly complete. Sulfur analysis of veietation is 
underway. 

R. Ferenbrugh served as Program Chrirmrn for  the 18th Annual Air Pollution 

Bandelier Air @dit9 Modtorin# Station 

Workshop, April 1617, 1986, in Cbicrgo, Illinois. 

6.9 

The SO2 rnd ozone rnr lyzen  rnd the two Hi-Vol srmplerr were in operation 
durinql the qorrter. Tho $#tion hrd its second rudit  performed under contnct with the 
Public Service Company of New Mexico, and except for one of the Hi-Vol simpiers, met 
the stringent EPA quality 10urrnco (QA) requirements for Prevention of Significant 
Deterioratioa ah q U t y  monitorin#. 

6.10 Ciurmdyf &a#? fncidmt 

Special air umplinql w u  conducted a t  TA-59 from April 28 to June 2, 1986, to 
monitor possible impacts of tho Soviet reactor accident at Chernobyi. All radiochemical 
analyses were performed by HSE-9. Detectable air  concentratio f s of iodine-131 were 
observed beginnin8 May 8. Conctotntions perked at 0.2 gCi/m on M y  11, but had 
decreased by the end of thr  month. Maximum air concentrations were le Y than 0.1% the 
DOE'S Derived Concentration Guide for iodine-131 in air of 400 pCi/m . Air samples 
were also analyzed for  cesium-i37 and other fission products but results are not yet 



available for these radionuclides. Figure 5 summarizes the monitoring results for iodine- 
131. 

I 

Rain and snow samples were collected during three precipitation events that 
occurred during this time frame. Iodine-131 was observed in all samples: 148 pCi/l (May 
17), 18 pCi/l (May 27). and 20 pCi/l (May 28). These concentrations are well below the 
DOE’S Derived Concentration Guide for drinking water of 3,000 pCi/l. No other gamma 
emitting radionuclides were detected in the precipitation samples. 

6.1 I Omega Canyon Drain Traq Removal 

The period of June 17-2; 1986, involved the collaborative efforts of HSE-1, HSE-8. 
and Pan Am World Services iq:hnoving a condensate trap in Omega Canyon (TA-2-48). 
Before removal began, levels b?f gamma radioactivity up to 1200 pCi/g were detected in 
patches on the ground surface. After removal, soil a t  the location of the drain generally 
exceeded the de minimur level of 2S pCi/g for surface soil (51.5 m in depth) and the 75 
pCi/g established for be t a /g r~~fnmi  contamiortion (see the TA-2 Water Boiler Phase I 
project plan). 

Addition8 vrluation of tho are8 immediately east of tho drrin location revealed 
the prescnco of I3’Cs contrminrtion at leveb exceedin8 5300 pCi/#. The contrminatioa 
appears to be from p u t  operation rather thrn from current decontamination and 
decommiaaionin& Present level8 exceed DOE 8uideliner ertrblished for offsite release and 
could act u 8 10118 term source of offsito dirchrr8e.. Therefore, DOE’S Surplus Facilities 
Program ha$ rllocrtcd rpproximtely S36K for rdditionrl clernup at TA-2. 
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Fig. 5. Iodine-131 in ambient air at TA-39. 
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Group HSE-8 has taken over 50 soil samples and conducted 6 radiation instrument 
surveys at the drain location. They will continue to provide eavironmental support u n t i l  
de minimus levels of soil contamination are achieved or until an As-Low-As-Reasonably- 
Achievable (ALARA) decision is agreed upon. 

1 

7. PRESENTATIONS AND PUBLICATIONS 

7.1 Prcscnrorionr 

C. Olinger participated as a panel member of the Environmental Occupations workshop 
in the Expanding Your Horizons Conference Program sponsored by the New Mexico 
for Women in Science and En#ineerin& The Conference was held April 8, 1986 at the 
Northern New Mexico Community College in Espanolo, New Mexico. 

1 

7.2 Publications 

Environment81 Surveillrnce Group, "Enviroament81 Surveillrnce at Los Alamos During 
1985,' Loa AIImOS N8tioa.l Laboratory report LA-10721-ENV. April 1986. 
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eral hundred chemicals would be classified as toxic air  pollutants. 
material science, and physics laboratories and machine shops are 
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this quarter. 

2 ACCIDENTS AND INCIDENTS 

2.1 Accidents 

Group HSE-8 was not involved in responding to any accident 

2.2 incidents 

On July 22, 1986, approximately 1700 Ci of tritium were re1 
almost entirely as hydrogen gas. Air samples collected in areas dow 
release found no detectable increase in tritiated water, the more h: 
cal form of tritium. Calculations from meteorological modeling of 
dicated that the dose to the maximum exposed individual would t 
mrem (whole body). Although radiation protection standards are 
routine releases, not accidental release, comparison of this calculate 
ing standards provides a perspective on the risk associated with t h  
calculated dose from this accidental release is less than 4% of E 
Protection Standard of 25 mtem/yr via air exposure to a membe 
The dose calculation assumed that tritium was 1% or less tritiated 
remainder hydrogen gas. 

this quarter. 
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3 PROGRAM PERFORMANCE A N D  T R E N D S  

3.1 Atmospheric Radioactivity 

Figures I and 2 present results of routine ambient air sa 
beta and tritium. There were no unusual data recorded during t 
large deviation centered on week twenty is a result of largetrele: 
viet Chernobyl reactor disaster, discussed in last quarter's report. 

LO: 

Fig. 1. Gross beta activity in ambient air a t  TA-59. 
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Fig. 2. Tritium in ambient air. 
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3.2 External Penetratirlg Radiation 
I 

c i 
I Results from the environmental thermoluminescent dosimeter fTLD) network 

show average measurements this quarter of 31 mrem for regional (background) 
stations, 33 mrem for perimeter stations, and 43 mrem for onsite stations (Table I ) .  
The TLD measurements include external penetrating radiation from cosmic, and 
terrestrial as well as Laboratory sources. The US Department of IEnergy’s (DOE) 
Radiation Protection Standard is 100 mrem/yr, effective d’ose (excluding 
contributions from background radiation), for a member of  the^ public via all 
pathways. The US Environmental Protection Agency (EPA) has established 3 
protection level of 25 rnrep/yr, whole body (excluding contributipns from back- 
ground radiation), for expojure via the air pathway alone. 

j! 
Table I .  Doses (mrem) deasured by TLD Arrays during Third Quarter of, 1986. 

TLD I 

Stations Numbers Mean Minimum Maximum 
Regional 4 31 24 42 ! 46 

I Perimeter 1 1  33 25 

Onsite 23 43 28 - I 81 

The TLDs at the Laboratory boundary north of the Los Alamos Meson Physics 
Facility (LAMPF) are configured to measure the contribution 1 from LAMPF 
operations (above background cosmic and terrestrial levels, which are measured si- 
multaneously on Frijoles Mesa a t  TA-49). The accelerator was operating during the 
entire quarter (it started up on 26 June). The average contribution from LAMPF 
operation for the quarter was 5.6 3 2.2 mrem. I I 

3.3 Federal Clean Water Act 
i ! 

. Monitoring ac-  National Po Ilu tan t Discharne E limination Svstem (N PDES) 
tivities Cor the Laboratory’s NPDES permit continued as required. Monthly dis- 
charge monitoring reports were compiled and submitted to the EPA . Noncom- 
pliance a t  the I 1  domestic waste discharges during the quarter consisted of six 
permit violations involving five of the discharges (TA-3, TA-16, TAlI8, TA-46. and 
TA-53). as follows: 

, 
I 

I 

i 
Parameters Monitored I 

. .  Fecal Total 
Coliform Suspended 
Bacteria Solids 

Number of 1 2 
Violations 

3 

I 



Pan-Am World Services Company performed 84 analyses and 82 
ments in support of the domestic waste NPDES program. 

Noncompliance for the 95 industrial waste discharges d u  
consisted of seven permit violations at  two of the discharge 
TA-50- l ) ,  as follows: 

Parameters Monitored 
i Chemical 
; Oxygen PH 
i Demand 

0 Number of 6 1 
Violations 

Group HSE-8 performed 43 flow measurements and collected 4 
Health and Environmental Chemistry Group (HSE-9) performed a1 
analyses in support of the NPDES sampling program. 

Compliance percentages are shown in Figure 3. 

o-ce -nt CFFCa, A comp 
was entered into by the DOE'S Los Alamos Area Office (LAAO) 
July 18, 1986. The agreement was negotiated for the purpose of r 
pliance problems with the Laboratory's NPDES permit and imp1 
tions. The agreement allows the Laboratory to discharge effluen 
limitations in order to make the necessary improvements at  indust 
outfalls and treatment systems. A schedule of compliance dates cc 
and construction of necessary treatment system improvements. 

OaMESTlC WASTE DISCHARGES 
r o w  *ruLna w 

INOUSTRIAL WASTE OISCHAF 
TOT& *N*Lr?leS 250 

Fig. 3. Summary of compliance with NPDES permit during third q 
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The FFCA requires quarterly progress reporting beginning 
However,  during September a interim progress report was subm 
DOE to provide an update on compliance efforts specific to tasks 
August 1986. These dates and the dates when the  tasks were corn] 
lows: 

June 30, 1986 the BIA, Albuquerque Area Office, on behalf of 

9 u t  f a  I la u3.k 

the Pueblo de 

01A Design Complete August 1986 
03A Design Complete August 1986 
01s Award Contract July 1986 
05s Award Contract July 1986 
06s Award Contract July 1986 
11s Award Contract July 1986 

October 1986. 
ed to €PA by 
uring July and 
ited are as fol- 

Actual Date 
August 1986 
August 1986 

June 1986 
June 1986 

b 
June 1986 

a Outfall 01A includes the discharges from the Power Plant; 03k includes dis- 
charges of treated cooling water; OIS, OSS, 06S, and 11s  include^ the discharges 
from the sanitary wastewater treatment plants respectively located at: TA-3, 
TA-21, TA-41 and TA-8. 

The compliance improvements scheduled a t  Outfall 06s are behind schedule due 
to continuing negotiations with a minority business (8a) contractor. I 

SDill Prc ventlpn C-ol and Co-re (SPCC) P la& 1 A draft  SPCC 
plan was completed in September. This is a comprehensive plan developed to meet 
EPA’s regulatory requirements for water pollution from oil and 1 toxic chemical 
spills. The regulations include five distinct parts of the Code of Federal Regula- 
tions (CFR). Cumulatively, these regulations define requirements (for prevention, 
control, cleanup, and reporting of spills. Preparation of the SPCC plan considered 
the impacts of federal and state regulations that resulted from the Resource Con- 
servation and Recovery Act (RCRA), the Hazardous and Solid Waste Amendments 
of 1984 (HSWA), and the Comprehensive Environmental Response! Compensation, 
and Liability Act of 1980 (CERCLA). Inclusion of provisions of these regulations 
was appropriate because most spills of the chemicals regulated under the five parts 
of the CFR create cleanup wastes that are regulated under RCRA. 1 

The spill controls described in the SPCC plan emphasize prevention, fol-  
lowed by containment. The plan includes a description of the Laboratory facility 
and siting, with emphasis on information on spill control. The applicable envi- 
ronmental regulations are  summarized to help plan users to understand the reguln- 
tory requirements. I 
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San Ildefonso, requested information concerning selected radioch'emical data for 
wastewater effluents discharged by the Laboratory pursuant to its NPDES permit, 
as well as effluents discharged by Los Alamos County via their1 sanitary waste- 
water treat men t pian ts. 

During September 1986, HSE-8 compiled radiochemical da ta )  For the selected 
NPDES outfalls. The compilation included all radiochemical data available for  the 
past three years and the time period 1978 through 1980, as requested by BIA. R a -  
diochemical data for the outfalls regulated by the NPDES permit include eleven 
sanitary wastewater outfalls and two radioactive wastewater treat,ment plant out- 
falls as follows: Outfall 01s (TA-3), 02s (TA-9), 03s (TA-16). OPS (TA-18). 05s 

(TA-8). 050 (TA-21-257). and 051 (TA-50-1). Radiochemical data were also 
provided for effluents from the Los Alamos County wastewater treatment plant. 

Storm Water Ru- ' In September, 1984, the EPA promulgated 
regulations that could require NPDES permitting of some of the Laboratory's out- 
falls that receive storm water runoff from conveyance systems, e.&. channels or 
culverts. Application for NPDES permits for some outfalls will probably have to 
be filed by December 31, 1986. The application must contain resplts of analyses 
from runoff samples that the Laboratory has reason to believe contain non-conven- 
tional priority pollutants in concentrations in excess of 10 micrograms per liter 
(100 micrograms per liter for some pollutants). 

(TA-21). 06s (TA-41). 07s (TA-46). 08s (TA-48). 09s (TA-53), 10s (TA-35), 11s 

, I 

I 
During August and September, runoff samples were obtained once each at  

17 outfalls around the Laboratory. Samples were collect in TA-3 (7 stations), 
TA-21 (3). TA-35 (3), TA-50 (1). TA-33 (2). and TA-59 (1). Samples1 were submitted 
for analyses by outside contractors. Each sample was analyzed for approximately 
30 inorganic pollutants and 145 organic pollutants. I 

, Only preliminary results have been received for analysis of organics from 
outfalls a t  TA-3, TA-35, and TA-53. For al1,samples for  which results have been 
received, the majority of organic pollutants occurred at  levels belo? the minimum 
limits of detection by the analytical methods used. However, methylene chloride 
was detected in all three samples from TA-35, exceeding 8 micrograms per liter in 
one sample. Fluoranthene and phenol were also detected in one sample from 
TA-35. None of these detected pollutants exceeded EPA's criteria for reporting in  
the NPDES permit application. 

3.4 Safe Drinking Water Act 

Group HSE-8 prepared a report for DOE's LAAO on trihalornethane in 
drinking water samples. Five sampling stations throughout Los lAlamos County 
were surveyed, and the samples were sent to a contractor for analysis. DOE's sub- 
mittal of the report to the New Mexico's EID fulfilled the d e p a r t q n t ' s  obligation 
under the state's regulations governing water supplies. I 

i 
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3.5 Waste Area Surveillance 

U 4 25 24 1 
V 4 25 22 
W 3 26 23 
X 1 21 .. 

Active and inactive waste areas are monitored for external penetrating r3-  
diation with arrays of TLDs. Results from the second quarter of 1986 are pre- 
sented in Table 2. Averages at  all sites but Area X were high'er than average 
perimeter values for the second quarter. However, the ranges at1 most sites were 
similar to the range of values found at  perimeter and regional stations. The ex- 
tremes at  Area G, the active radioactive waste area, and Area T have been noted 
in the past. I 

. .  Action D e s c m o n  w r a n d u m g  . Environmental Evaluatil 
personnel completed and submitted seven Action Description 
(ADMs) and one Draft  Environmental Assessment (EA) for new E 
programmatic projects to the Laboratory Environmental Rev 

Table 2. Doses (mrem) Measured by TLDs at  Onsite Waste Areas during the Second 

I . Quarter of 1986 

Area Numbers Mean 
TLD . .  

1-m 
I 

A 4 
B 13 
C 9 
F 2 
G 22 
T 7 

23 
23 
24 
23 
28 
31 

21 
19 
21 
22 
24 
25 

3.6 Environmental Evaluations Coordination 

-Independent Management Activity Program, TA-36/66 (AD! 

-loa Beam Materials Laboratory, TA-3-34 (LJ 7367, ADM no. I 
-Nucleon Physics Laboratory Improvements, TA-53 (LJ 8 180, 

-Outdoor Bioaerosol Experiments, TA-43-33, revised (ADM no, 
-Radiochemical Data Wing for Weapons Diagnostics, TA-48 

-S-Site Data Communications Project, TA-16 (LJ 8494, ADM n 
-Sanitary Landfill in Canada del Buey (ADM no. 86-21). 

25). 

86-24). 

ADM no. 86-22). 

7 

25 
25 
26 
23 
33 
61 
6 
6 
8 - 

I Coordination 
Memorandums 
lstruction and 
w Committee 

no. 86- 

-20). 
DM no. 

,6-3 1). 
.J 8130, 

86- 19). 
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The completed Draft EA addressed the Transuranic (TRU) Waste Work-Off  
Plan. This document required major input from the  Health Physics (HSE-I) 3 n d  
Waste Management (HSE-7) groups, as well as from HSE-8, and will1 be upgraded to 
final form during FY 1987. \i 

D. Garvey, Environ- 
mental Compliance Management Office, has succeeded A. Tiedman as chairperson 
of the the (LERC). The LERC approved all seven ADMs submitted this quarter. 
The Committee chose to delay formal review of the Draft EA for  the TRU Waste 
Work-Off Plan until the EA reaches final form, scheduled for FY 1987. LERC re- 
view will be limited to tho:;e. portions of the plan over which the Los Alamos Na- 
tional Laboratory has direc'i. responsibility. 

I 
Laboratorv Environmental Review Committee (LERC). 

I '  
Cultural Resource ProIectiQn. Nine cultural resource surveys of areas affected 

I by impending construction were conducted during this quarter:, 

-MPF-29 Relocation 
-Transuranic (TRU) Waste Work-Off Plan, TA-5 1 
-ESS-3 Seismograph Stations, US Forest Service Land 
-ESS-7 Trailer Relocation, TA-3 
-Very Long Baseline Array Radiotelescope Antenna Resurvey, 
-S-Site Data Communications, TA-16 

TA-33 

-TA-48 Parking Lot 
-Pesticide Storage Facility, TA-3 
-Outside Storage Yard, TA-3 

Two construction projects were monitored for protection of cultt 

-Waste Disposal Pit Extension, TA-54-35 
-HSE-8 Meteorological Tower, TA-49 

Emergency renovation was given to a major historical building, 
a t  TA-18. Long-term stabilization of the cabin is anticipated for I 
grates were placed over two cavates in Sandia Canyon to protect I 
petroglyphs in the cavates from potential vandalism. 

Consultation concerning measures to protect cultural resource 
I damaged by Laboratory projects is required by Section 106 of 

Preservation Act of 1966. The New Mexico State Historical Pres 
(SHPO) rendered a Determination of No Effect on prehistoric rui 
the construction site of the MPF-Relocation project, TA-53. 

8 
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vey) 
-Transuranic Waste Work-Off Facilities, TA-5 1 

3.7 Hazardous Waste Act 

Vadose (unsaturated) zone characterization activities required to comply 
with an €ID Compliance Order/Schedule (CO/S) issued May 7, 1985 continued at 
waste disposal Areas G and L. As required in the CO/S, the Laboratory submitted 
two quarterly reports. The first was the pore gas results, submitted July I ,  1986. 
The second was the results of perched water analyses, submitted August 31, 1986. 

of the project. 

3.8 Clean A i r  Act 

702. I AQCR 702 re- New Mexico Air Oualitv Control R e n u m n  (AOCRI 
quires the permitting of all sources emitting hazardous air  pollutants. A contractor 
has completed stack-emission tests for the Laboratory’s three beryllium (Be) shops 
that are now in operation. According to the tests, maximum measured emissions 

. -  
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were f a r  below emission limits specified in the permits issued by New Mexico's 
EID. A letter has been drafted notifying EID of the results of the emission tests. 
The EID was notified prior to the emissions tests and sent an insqector to observe 

I two of the tests. I 

Asbestos Remo v u .  The steam line between the TA-21 steam plant and TA- 
21-209 where asbestos insulation had fallen off the line onto the ground was rein- 
spected during the quarter. The asbestos clean-up by Pan Am was completed bu t  
small pieces of asbestos insulation were still found in the soil. Recommendations 
were made to the HSE Asbestos Coordinator concerning a final Iclean-up of the 
contaminated soil a t  the completion of repair to the steam line. 1 

An asbestos removal job at TA-3-255 was inspected. The +uilding is to be 
demolished by a DOE contractor. Recammendations were made concerning clean- 
up of soil under the building's crawl space, requirements for the final inspection, 
and written HSE-DO authorization required for the demolition. 

Ten notifications of asbestos removal jobs were received from Pan-Am this 
quarter. Four were large jobs requiring individual prior ~ notification to 
New Mexico's EID and the remaining six were for small renovation jobs that are 
covered in the annual notification to EID. Twenty forms reporting asbestos dis- 
posal were also received from Pan-Am this quarter. Five disposals of asbestos 
insulation where no notifications were received are being investigated. 

-. A minor leak producing fugitive emissions fbund during the 
semi-annual inspection of the asphalt concrete plant operated by Pan-Am has been 
repaired. The deteriorating asbestos insulation on an asphalt line was also re- 
paired. , I 

1 
I 

3.9 Toxic Substances Control Act I 
The Laboratory received approval from EPA's Region VI oniJune 5 ,  1980, to 

dispose of polychlorinated biphenyl (PCB) contaminated articles, oils, and materials 
in the chemical waste landfill located a t  Area G. However, the PCB concentrations 
must be less than 500 parts per million (ppm). Articles or materials with higher 
PCB concentrations are shipped off-site fo r  incineration. The aqproval requires 
semi-annual reporting to EPA regarding the type and weight of disposed PCB arti- 
cles and monitoring information regarding chemical quality of stoTm water runoff 
and natural springs in the area. A report was prepared in July, 1986, and transmit- 
ted to EPA. The report included the cumulative weights of speciflc types of PCB 
articles' that were disposed of a t  Area G during the period January I through 
June 30, 1986, as well as monitoring information on storm water runoff. During 
the first six months of 1986, 22,853 kg of PCB-contaminated articles and oils were 
disposed a t  Area G. 

. Group HSE-8 continued coordinating a Laboratory-wide program to inven- 
tory, label, control, store, and dispose of polychlorinated bipheny;ls (PCB's). All  
Division representatives that called the "PCB Hotline" were contacted by HSE-8 
personnel to schedule inventory, sampling, and labeling of any potential PCB items. 

i 
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i 
Two Mechanical Fabrication (MEC) Division technicians and two qontrolled Ther-  
monuclear Reaction (CTR) Division technicians were temporarily assigned to assist 
in  sampling/inventorying all oil containing equipment that could contain PCB's 
and were owned by their respective Divisions. Group HSE-8 personnel supplied all 
necessary sampling and safety equipment along with training on I sampling tech- 
niques. A total of 700 samples were submitted to HSE-9 for PCB analysis. Analyt- 
ical results are being entered on HSE-8's computer data base inventory, 

Group HSE-8 personnel participated in two major PCB clead up projects lo- 
cated a t  SM-282 (Radio Shop) and SM-287 (Silac) electrical equipment storage areas. 
PCB-contaminated soil and asphalt were removed to a depth of where soil analysis 
showed <1 ppm PCB. Both areas were then resurfaced with base coarse and the 
SM-282 storage area was asphalted. 

3.10. Meeting with San Ilde fonso Tribal Council 

~ 

I 

I 
On July 22, 1986, personnel from HSE-8, HSE-DO, and DOE'S LAAO gave a 

presentation to the San Ildefonso Tribal Council. The presentation summarized the 
results of the 1985 environmental surveillance program. Laboratory and DOE per- 
sonnel responded to questions about environmental surveillance a t  1 the Laboratory 
and surrounding lands. Pueblo officials tentatively agreed upon arrangements to 
continue environmental sampling on pueblo lands. Group HSE-8 drafted a letter 
for LAAO to transmit to the pueblo's governor to confirm the agreement. 

4 TRAINING I 
4.1 Training Given I 

R. Bohn gave training on PCB sampling and inventory methods/procedures to two 
Mechanical Fabrication Division technicians on August 18, 1986 and to one 
Controlled Thermonuclear Reaction Division technician on September 2, 1986. 

i 

4.2 Training Received 

C. Olinger attended a course on historic preservation law presented by the Advi- 
sory Council on Historic Preservation in Washington, DC, July 14-15, 1986. 

R. Ferenbaugh and L. Scholl-Fritz attended a course entitled "Air S,urveillance for 
Hazardous Materials," presented August 4-8, 1986, in Denver, Colorado. 

HSE-8 personnel attended a course entitled "Oil Products and Associated Hazards,"' 
conducted by Delta H Engineering, September 3, 1986. 

T. Foxx, G..Tierney, and C. Olinger attended a course field course( on lichen and 
moss identification presented by Cloud Ridge Naturalists in Winter Park, CO, 
September 13-14, 1986. 

I 

I 

HSE-8 personnel attended a refresher course in cardiopulmonary resuscitation 
(CPR) on September 15 and 30, 1986. I 

I 
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HSE-8 personnel attended a course entitled “Training on Enviro 
ance Monitoring” presented by  J. Hatheway and staff of EP, 
forcement Investigations Center, September 23-24, 1986. 

5 SURVEYS, AUDITS, AND APPRAISALS 

5.1 Clean Air  Act 

EPA/EID m e c t i g n .  An air pollution inspection of Labora 
the US EPA and New Mexico’s EID was conducted on May 1, 
inspectors’ reports were received during this quarter, and there 1 

violations of the Clean Air Act. 

C h e u  T r a c m  Survevg. A draf t  form 
survey of Laboratory emission sources and chemical usage has bee 
survey has started with HSE-9’s laboratories. The 11 stacks or exh 
roof of the Occupational Health Laboratory (OHL, TA-59-1) hz 
back to the building’s fans, hoods and laboratory rooms. Groul 
with HSE-9 concerning the survey and valuable feedback has bec 
final form of the emission survey will be affected by the final f o  
proposed by New Mexico’s EID concerning the registration and pc 
air  pollutant emission sources. 
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6 PROGRAM DEVELOPMENTS, SPECIAL STUDIES, AND AWAR~DS 

6.1 Comprehensive Environmental Assessment and Response Program ( k E A  R P )  

The CEARP is a phased program to identify, assess, and borrect existing 
and potential environmental problems. The program is currently in  the process of 
implementing Phases 1-3 a t  several Albuquerque Operations Office’s (AL) facilities. 
Phase 1 activities include determining compliance with environmental laws and 
identifying potential environmental concerns. Phase 2 activities include obtaining 
information identified in Phase I as needed, confirming the magnitude of potential 
concerns identified in Phase 1, and planning and implementing sampling programs 
required to understand sources of Contaminants and environmental pathways. 

I Phase 3 activities include technological assessments of potential remkdial actions. 

Phase. Preparation of the following Phase 1 reports continued ( 1 )  the 
working draf t  for  LANL, (2) the preliminary draf t  for Sandia--Al,buquerque, and 
(3) the final drafts for  Sandia--Livermore and Pantex. I 

The Phase 2 CEARP Generic Monitoring*Plan ((IGMP) was re- 
leased to AL facilities as well as appropriate states and regional offices of EPA for 
review and comment. The Rocky Flats Plant Installation Generic Monitoring Plan 
(IGMP) was released to the state of Colorado and regional office lof EPA for re- 
view and comment. Preparation of the combined IGMP/Site-Specif ic Monitoring 
Plan for  Mound was initiated. The plans provide details on implementation of 

’ 

CEARP site characterization activities. I 
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Phase 3. The Phase 3 Technological Assessment Plan (TAP) 
AL facilities, and appropriate states and regional offices of €PA 
comment. The TAP provides guidelines for implementation of Phase 

was released to 
for review a n d  

3 of CEARP 

I 

6.2 Meteorological Support Services I 

sance activities included ( 1 )  geophysical investigations at  Area F, 

Tower foundation, anchor blocks, lightning protection, and electrical and 
telephone service were installed for the meteorological tower a t  the Bandelier air 
monitoring compound. The tower will be erected during the fourth quarter of 
1986. 

Wind sensors on the meteorological Cower a t  Area G, TA-54, were replaced 
with a propeller vane and vertical propeller anemometer system. ~ A new micro- 
processor data acquisition system was installed which will allow remote interroga- 
tion of data for emergency response and routine data collection. ~ This completes 
the changeover of wind sensors and data acquisition systems 1 for all HSE-8 
meteorological towers. 

LAMPF 
weather and release data are now remotely gathered and 
a t  OHL. 

I 

A phone line was connected to the LAh4PF data 

I 

Sandia Canyon, 

Many of the meteorological data files from 1979-1985 for OHL, Area-G, and 
East Gate were reformatted in order to be identical with the format presently used. 
This will allow easier reading and analyses of the data. Work began on reducing 
and checking White Rock temperature and rainfall data from charts for 1978-1986. 
These data will be submitted to the Computer Documentation Group (C-2) for data 
entry. I 

6.3 BIOTRAN Modeling Program 

Preliminary input for Los Alamos and Mortandad included sed i- 
mentation, radionuclide transport, and shallow aquifer flow for the BIOTRAN h y -  
drology models. Another area of model development centered on hazardous chemi- 
cal risk assessment methods. The physiological portions of BITTRAN in the 
HUMTRN and RMNANT models are being upgraded to simulate hazardous chemi- 
cal dosimetry. As part of this effort, two Task Group meetings of1 DOE'S Animal 
to Man Modeling team were held in Davis, CA, a t  the Davis doglcolony, and at  
Batelle, in Richland, WA. The Task Group is sponsoring a Hanford Symposium in  

I 

Results of these investigatjons should be available during the last 
calendar year. 

0 
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I 6.5 Preoperational Surveys? 
0 \ 

October, 1987 entitled "Modeling for Scaling to Man." The purpose of the sympo- 
s i u m  is to bring together scientists from diverse disciplines to tackle the biomedical 
problem of using animal data on radionuclides and hazardous chemicals to predict 
pathologies and responses in humans. 

sition in the Museum of Southwestern Biology a t  the University of 
AI buquerque. 

6.6 E f f Iuent Biomonitoring Program 
I .  

New Mexico in 

I '  
I I 6.7 National Park Service Pinon-Sulfur Study 

Acute sulfur dioxide fumigation studies on I-yr pinon pine seedlings and 
germinating seeds were completed. Chronic fumigation studies on1 newly-emerged 
germinants were begun. Sulfur analysis of vegetation collected) from national 
parks continued, and developmental work on soil analysis techniques was begun. 

6.8 Bandelier Air Quality Monitoring Station 

The sulfur dioxide (SOz) and ozone (03) analyzers and the two Hi-Vol sam- 
plers were in operation throughout the quarter. The oxides-of-nitrogen analyzer 
began operation this quarter. During the past two quarters, between 95 and 100% 
data recovery was achieved for total suspended particulates (TSP),  sulfur dioxide, 
and ozone. The station had its third audit performed under contract with the 
Public Service Company of New Mexico (PNM), and it  exceeded EPA's stringent 
quality assurance (QA) requirements for Prevention of Significant Deterioration, ' 
air  quality monitoring. I 

~ 

I 

' 
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Except for ozone, measurements were well below the New (fexico and fed -  
eral Ambient Air Quality Standards (Table 3). New Mexico's standard for ozone of 
60 ppb, hourly average, is more stringent,than the federal standalrd of I20 ppb,  
hourly average. The federal ozone standard was not exceeded,  but^ the state stan- 
dard was. The cause of the exceedance is most likely due to distant urban sources 
rather than to sources within the county of Los Alamos. The county is not a major 
source of precursor pollutants which produce high ozone levels through chemical 
transformations. I 

ments which are in micrograms per cubic meter. 
Below minimum detectable limits. 

Table 3. Ambient Air Quality Measurementsa i 
Total 

Suspended Sulfur 1 Ozone . 

Dioxide I 
I 

First Quarter 
1986 

Mean 
Range 
% Data 

Recovery 

13.6 
6.3-31.8 

100.0 

b 
b 

96.4 

36.0 

95.3 

9.1-58.3 

Second Quarter 
1986 

Mean 
Range 
% Data 

Recovery 

18.1 
6.2-38.7 

100.0 

b I 42.7 ,. 
b I 20.8-75.9 

I 95.8 9 6 .'O 
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6.10 Water Boiler Reactor Project 

The TA-2 Water Boiler Reactor decommissioning project, F 
the removal of external piping, contaminated structures, and conta 
of TA-2-1. Group HSE-8 provided support for the project by s u r  
ing soils for radioactive contamination. A total of 105 soil samplc 
and fou r  *in-depth radiation instrument surveys were conducted 
July 26 through September 4, 1986, in and around the area at  
Canyon). Initial activity observed in the soil reached levels as h 
beta. All  activity was characterized as being predominantly f 

lase I, involved 
iinated soil east 
eying surround- 
I were collected 
for the period 

'A-2-48 (Omega 
gh as 5.3 nCi/g 
om cesium- 137. 

Decontamination of the area continued until ;oil concentration guidelines were 
met. Soil concentrations below 100 pCi/g beta were documented and left below 
ground water level near the stream. A layer of stabilized backfill 1.5 to 2 m deep 
was placed over this contaminated soil. Stabilization of the surfiace and stream 
banks is expected to minimize any movement of the contaminated soil into the 
stream bed. Long-term environmental monitoring observation yell number I 
(LA-0-1) will be continued to verify that this decontamination effort has been 
successful. An "As-Low-As-Reasonably-Achievable" (ALARA) decision was reached 
a t  this area based upon the depth at  which the radioactivity remained ( > 1 S  m). 

Air sampling results during this period showed no significantly high levels. 
I 
I 

I 
I 6. I 1 Environmental Surveillance Van 

DOE3 calibration pads a t  Grand Junction, Colorado, were used to calibrate 
the new, n-type germanium detector during a field trip on September 24-26. The 
IBM Personal Computer (PC) program MAESTRO, which allows the) PC to simulate 
a multichannel analyzer, was successfully field-tested during the trip. 

6.12 Sampling for Organic Contaminants in Surface and Ground Waters 

A reconnaissance of possible transport of organic contamination was made 
by collection of surface and ground water samples from 45 stations with an addi- 
tional 5 samples submitted for  quality-control. In addition, sediment samples were 
collected from fifteen major stream channels that drain the Lfboratory area. 
These samples are being analyzed for  organics as well as specific metal ions. Re- 
sults will be reported in the annual surveillance report. 

. 6.13 Hydrological and Geological Support Activities I 
The Bureau of Indian Affairs collected surface water samdles from three 

stations in lower Los Alamos Canyon. The results indicated no anomalies, and wa- 
ter quality was good. 

About IS special soil and sediment samples were collected in southern Col- 
orado and northern New Mexico to provide further information ;on background 
data (fallout) to aid in interpreting routine sampling. The plutonium analyses are 
being carried out on I-kg samples. This will yield ,a very low limit of detection, 

I 

I 

approximately 0.0001 pCi/g. I 
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The construction of pit 35 in Area G was monitored during excavation. 
T w o  intersecting joints in the south wall caused some large blocks of tuff to f a l l  
into the pit. The wall was benched and excavation proceeded from the center of 

A test hole near Area P was augered to determine the geology and hydrol- 
ogy of the adjacent tuff. The hole was drilled to a depth of 31 m, encountering 
three ash flow units ranging from moderately to highly welded tuff. The test hole 
was dry. Area P is one of the disposal areas for which closure plans are being 
prepared for presentation to the state. 

the pi t  outward, thus stabilizing the wall. I 

! 
6.14 Water Supply in Los Al'$mos County 

d 
The annual water sipply report for water year 1986 was 

Water productiod through September, 1986, from 16 quarter. 
gallery was about 1.2 billion gallons, compared to 1.3 billion gallons for a compa- 
rable period in 1985. Water levels in individual wells responded as expected under 
current pu m page. 

Group HSE-8 personnel participated in meetings with DOE, lthe State Engi- 
neer's Office, and the Assistant United States Attorney from Albupuerque to dis- 
cuss water rights a t  Fenton Hill (TA-57). Filing for supplemental water proceeded 
with the understanding that DOE will retire water rights in the Jen 

I 

set any effect on surface water resulting from increased pumpagc 
supplemental water. 

7 PRESENTATIONS AND PUBLICATIONS 

7.1 Presentations 

L. Soholt presented a poster entitled "Environmental Surveillanc 
Los Alamos National Laboratory" a t  the 71st Annual Meeting of 
Society of America and IV International Congress of Ecology i r  
August 10-16, 1986. 

B. Bowen gave talks about the weather to Los Alamos Cub Scout Pac 
on September 24 and 29, 1986, respectively. 

7.2 Publications 

Bower, N.W., E.S. Gladney, and R.W. Ferenbaugh, "Critical comparisc 
orescence and combustion-infrared methods for the determinai 
in biological matrices," Analyst 111: 105-106 (1986). 

Bowen, B.M., W.A. Olsen, D. Van Etten, and A.I. Chen, "Measuremen 
of External Radiation During 1984 From LAMPF Atmosphc 
Los Alamos National Laboratory report LA-10766-MS9 July 1986 
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groups, and private citizens. From the testimony by DOE/AL anc 
parties, it  appears that fur ther  substantial changes to the propose) 

QUARTERLY REPORT 

ENVIRONMENTAL SURVEILLANCE GROUP 
OCTOBER-NOVEMBER-DECEMBER 

1 CHANGED ORDERS, STANDARDS, AND REGULATIONS 

1.1 State of New Mexico Environmental Regulations 

New Mexico's Environmental Improvement Board (EIB) 
Santa Fc on December 2-5-1986. The hearing concerned I )  prc 
for toxic a i r  pollutants and 2) modifications to permitting new, 
located sources. The proposed regulations, if implemented as wril 
major impact on the Laboratory. The Environmental Surveillar 
Hygiene groups (HSE-8 and - 5 )  made a major contribution to preg 
oral testimony and negotiating with the state's Environmental I 
sion (EID). K. Hargis, HSE-5, was one of the three witnesses th 
half of DOE'S Albuquerque Operations Office (DOE/AL). 

1'.2 Federal Environmental Regulations 

The DOE has proposed a major revision to the sections c  
dealing with radiation exposures to members of the public. 1 
which was released for  comment in October, included many featui 
already put into effect  and with which the Laboratory is in corn 
new sections in the d ra f t  Order, however, may impact the Labora 
liquid radioactive waste and measurement of stack effluents. 

As currently drafted,  the Order would prohibit any discha 
dioactive wastes having radionuclide concentrations exceeding the 
limits for  uncontrolled areas. This prohibition would affec 
discharges into Mortandad Canyon and at  TA-53. 

'In addition to environmental monitoring data, the DOE m 
spheric modeling of stack emissions to demonstrate compliancr 
standards. This would be similar to the current position of the U. 
Protection Agency (EPA). Both DOE and EPA may require cbang 
toring methods that would impact current Laboratory practices. 
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The new Order would incorporate the current recommenda!tions of Interna- 
tional Commission on Radiological Protection (ICRP) governing radiation exposure 
of the public. The most important conceptual change is framing the Radiation 
Protection Standards in terms of effective dose equivalent instead' of doses to spe- 
cific organs. The Order would also include by reference the EPd radiation l imi t s  
for airborne radioactivity. I 

ula tions. 

Review of the draf t  Order was coordinated by HSE-8, and involved the Ra-  
diation Protection Group (HSE-I), HSE-5, the Health and Environmental Chemistry 
Group (HSE-g), the Chemistry Health Protection Group (HSE- lo), d,nd the Accelera- 
tor Health Protection Group (HSE-11). Staff from HSE-8 accompanied a DOE/AL 
representative to a December 9-10, 1986, meeting in Washington between DOE 
Headquarters (DOE/HQ) and its Field Offices to discuss the proposed Order and 
its impacts. One result of the meeting was that DOE/HQ indicated i t  would send 
out a second, revised draf t  of the Order to the Field Offices for comment at the 
end of January 1987. 

i 
2 ACCIDENTS AND INCIDENTS 

2.1 Accidenrs 

flCI/He I.eak at  TA-3-79. A cylinder containing a mixture of 5% hydrogen 
chloride (HCl) 95% helium developed a leak during the mclrning of December 8, 
1986, in the Chemical and Metallurgical Research (CMR) building (TA-3-29). The 
maximum amount of HCI released was estimated to be 600 Based on this  
release amount and contemperaneous wind conditions, concentrations 
(outside the building where the cylinder was taken) were calculated to be 0.06 
parts per million (ppm). Although no environmental exposure limit for HCl exists, 
the maximum concentration is a small percentage of the occupational exposure 
limit, 5 ppm. This is a ceiling limit, the concentration level that should not be 
exceeded during worker exposure. 

I 
Oil a t  TA - -  3 (125 October 9 1984 On October 9, 1986, hours, HSE-8 

was notified that  an oil spill had occurred south of TA-35-125 and had discharged 
into Ten Site Canyon through a storm water drain. The oil spill was immediately 
investigated, and the discharged oil was sampled for  polychlorinated biphenyl 
(PCB) contamination. The spill occurred while Chemistry and Laser Science (CLS- 
7) personnel were draining a Marx generator into an underground storage tank 
located outside the TA-35-125. Failure of the liquid level indicators and high level 
alarrn/shutoff system resulted in an overflow of the underground tank and 
discharge into the canyon. 

2 
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I 
11 Sbill at  T A  - -  3 125. December 3. 1986. On December 3, 1986, another oil 

spill o2ur red  at  TA-35-125. Group HSE-8 staff were touring /spill prevention 
control structures a t  TA-35 with representatives of CLS Division, when t h e y  
observed liquid flowing out a doorway behind TA-35-125. The liquid was 
dielectric oil that was ov,crflowing a Marx generator inside the, building. The 
generator was being filled with oil from an underground storage tank and the 
pump transfer was left unattended resulting in overflow andl spillage. The 
overflowing oil came in contact with the heating element of a diffusion pump, and 
a fire broke out. Fire response personnel quickly extinguished the fire. 

Absorbents were use$ to contain as much of the flowing oil and fire-fight- 
ing water as possible and rejduce the amount of oil reaching a storm drain into Ten 
Site Canyon. Less than I@O gallons of oil were discharged to the canyon during 
the spill. Fortunately, s m w  melt in the canyon bottom was frozen and oil was  
spread on the ice. On December 3-5, 1986, Pan Am conducted clean-up operations 
using absorbent pillows, towels, and shovels. In many places the1 oil/water slush 
could be swept with a broom. Oil sample analysis indicated a minor presence of 
4.1 ppm PCBs. The canyon was cleaned up satisfactorily, and there was no infrac- 
tion of federal or state environmental regulations. I 
2.2 Incidents I 

October 30-31. 1986 Tritium Release a t  TA-U. An estimated 633 Ci of tri- 
tium were released a t  TA-33 over a 23-hour period on October 30-31, 1986. The te- 
leased material was assumed to be in the form of tritiated  water.^ The estimated 
maximum dose a t  the nearest occupied area, Pajarito Acres, was Oi05 mrem to the 
whole body. Although the EPA Radiation Limit does not apply to unplanned re- 
leases, this dose is less than 1% of EPA's 25 mrem/year standard! for  routine re- 
leases. The highest calculated dose was 2 mrem to the whole body a t  State Road 4, 
under the unrealistic assumption of presence during the entire 23 hours. 

Samples of airborne tritiated water were collected a t  fiveistations of the 
environmental airborne radioactivity monitoring network. Airborlne tritium con- 
centrations were measured to be less than 0.5% of DOE's Derived Concentration 
Guide for  offsite areas. 

e .  

. .  wove&er 14. 1986 -e at TA -33: A second, unplanned release 
of tritium occurred at  TA-33 on November 14, 1986. The amount of tritium re- 
leased was low, approximately 11.5 Ci, in the form of elemental toitium. For ele- 
mental tritium, the organ receiving the highest dose is the lung. i The maximum 
lung dost* which would occur a t  State Road 4, was calculated to b,e less than 0.01 

I mrem. This dose was considerably less than 1% of €PA radiation limit for routine 
releases. Air sampler from five environmental monitoring stations all indicated 
that atmospheric levels of tritiated water were less than 0.5% of thel DOE's Derived 
Concentration Guide for offsite areas. I 

Tre- Pr-ic R W  * . Illegal trespass on Los Alamos Na- 
tional Laboratory land near Tshirege Indian ruin was reported by ;Operational Se- 
curity/Safeguards (OS) Division. Survey of the area indicated no apparent damage 
to prehistoric artifacts. Personnel in OS Division are investigating dhe incident. 
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3 P R O G R A M  PERFORMANCE A N D  T R E N D S  

3.1 ALmospheric Radioactivity 

Figures 1 and 2 present results of routine ambient air  sa 
beta and tritium. There were no unusual data recorded during t 
large deviation centered on week twenty is a result of large rele: 
viet Chernobyl reactor disaster, discussed in a previous quarterly r 

3.2 External Penetrating Radiation 

Results from the environmental thermoluminescent dosin 
work show average measurements this quarter of 29 mre 
(background) stations, 35 mrem for perimeter stations, and 49 mrc 
tions (Table I) .  The TLD measurements include external pene 
from cosmic, and terrestrial as well  as Laboratory sources. The 
Protection Standard is 100 mrem/yr, effective dose (excluding c( 
background radiation,) for a member of the public via all pathwa 
established a protection level of 25 mrem/yr, whole body' (exclud 
from background radiation), for exposure via the a i r  pathway alor 
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Table 1. Doses (mrem) Measured by TLD Arrays during Fourth Q~uarter of 1986. 

ns of TLDs Mean i n w  ~ Max imuq . .  Number 

I 
29 i Regional 2 29 28 

Onsite 
12 35 25 

23 49 30 

~ 46 

105 

The TLDs at the \Laboratory boundary north of the Los~ Alamos Meson 
Physics Facility (LAMPF) are configured to measure the contribution from LAMPF 
operations (above background cosmic and terrestrial levels, which are measured si-  
multaneously on Frijoles Mesa at TA-49). The average contribution from LAMPF 

I 

5 J 



operation for the quarter was 11.222.0 mrem. This brings the 19 
' mum dose to 16.8 mrem attributable to LAMPF operations. Dose t 

exposed member of the public would be about 1 1  mrem for 1986 1 

i n g  and structural shielding are accounted for. This is 44% of E 
mrem/yr (whole body) from the air  pathway. 

3.3 Federal Clean Wafer Acf  

* N '  E' * ' DE . 
tivities for  the Laboratory's NPDES permit continued as require1 
charge monitoring reports were compiled and submitted to the 
pliance 'at the 11 domestic waste discharges during the quarter c 
permit violations involving four  of the discharges (TA-3, TA. 
TA-53). as follows: 

Parameters Monitored 

Fecal Total 
Coliform Suspended 
Bacteria Solids 

Number of ~ 

Violations 
2 1 

Pan-Am World Services Company performed 77 analyses and 82 
ments in support of the domestic waste NPDES program. 

There were no instances of noncompliance for the 95 indu 
charges during the quarter. Group HSE-8 performed 45 flow m 
collected 45 samples. The Health and Environmental Chemistry 
performed 243 analyses in support of the NPDES sampling progran: 

IFFCN. AComp 
was entered into by DOE'S Los Alamos Area Office (LAAO) and 
18, 1986. The agreement was negotiated for the purpose of resol 
anc t  problems with the DOE/LAAO's NPDES permit for discharge: 
ratory. The agreement allows the Laboratory to discharge effluen 
limitations in order to make the necessary improvements a t  indust 
outfalls and treatment systems. A schedule of compliance dates co 
and construction of necessary treatment system improvements. 

The FFCA requires quarterly progress reporting beginnin 
The DOE/LAAO submitted a progress report on October 31, 198 
that site-specif ic designs and construction are  progressing well a1 
with the exception of project work on Outfall 06s (TA-41). This 
a l i f t  station and force main to be constructed to pump sewage f r  
sewage treatment plant at TA-3. Unfortunately, negotiations 
contractor delayed the project and the selected contractor ultima' 
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construction are anticipated. 

and is awaiting further response. 

samples from TA-3 a t  levels near the reporting criteria. 

As expected, inorganic pollutants were commonly detected 

7 I 

in. storm water 
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3.4 Waste Area Surveillance 

Active and inactive waste areas are monitored for externa 
diation with arrays of TLDs. Results from the third quarter of I! 
in Table 2. Averages at  all sites but Area X were higher than a 
values for the third quarter. However, the ranges at most sites wt 
range of values found at  perimeter and regional stations. The ext 
the active radioactive waste area, and Area T have been noted in I 

Table 2. Doses (mrem) Meahred  by TLDs at Onsite Waste Areas 
1 3  Quarter of 1986 1 

Number 

1 

0 

&ea of TJ.Ds Mean i w m  M 
. .  

A 5 37 36 
B 14 38 34 
C 10 38 34 
E 4 38 * 33 
F 4 36 35 

26 45 34 
7 58 41 

G 
T 
U 4 37 35 
V 4 38 36 
W 3 37 34 
X 1 32 -- 

3.5 Environmental Evaluations Coordination 
. .  on De-n Environmental Evaluat 

personnel completed and submitted seven new Action Descriptic 
(ADMs) and one revised ADM for new construction and program 
the Laboratory Environmental Review Committee (LERC). Ten 
are  currently in preparation. 

The completed ADMs include: 

- Large Cherenkov Detector, TA-53, LJ 8498 (ADM 86-35) - Coat  inement Physics Research Laboratory: Associated 
Power Facilities, TA-35, LJs 8555 and 8558 (ADM 86-36) - Ultra High Temperature Reactor Experiment (UHTREr 
rnissioning, TA-52 (ADM 86-37) - Laser Physics Facility, TA-35-128 (ADM 86-38) - Center for Nonlinear Studies, TA-3-1690, LJ 8547 (ADM 8 - Computational Physics Building, TA-3-200, LJ 7954 (ADM - Decommissioning of the Enriched Uranium Processing Fat 
21, Buildings 3 and 4 (South) ( A D M  86-42) 
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documentation. 

Road - PCB Waste Storage Facilities, TA-S4 - Temporary Inflatable Trailer for CLS-3, TA-46 

Laboratory, contract archaeologists submitted working papers for artifacts 
recovered from the Romero Cabin site, TA-55. Laboratory botanists submitted 
draf ts  of the botanical analysis for  this project. The Romero C a b h  was removed 
and restored prior to deeding by the Department of Energy to the Los Alamos His- 
torical Society (ref Quarterly Report, 10-12/85). Adverse impact mitigation is be- 
ing primarily funded by the Nuclear Materials Storage Facility (LJ 6481). 

Review and editing continued on a bibliography of archaec)logical and his- 
torical publications associated with the Pajarito Plateau compiled by former Labo- 
ratory archaeologist C. Steen. I 

‘ I  
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rized as leaking). ,, 

Group HSE-8 hosted the two-day visit of R. Fink, Director, hdvisory Coun- 
cil on Historic Preservation, Western Division, Golden, Colorado, and the one-day 
visit of T. Merlan, New Mexico State Historical Preservation Office!r (SHPO), Santa 
Fe, New Mexico. Mr. Fink and Mr. Merlan were briefed on the Laboratory mission 
and facilities and on the Laboratory historical resource managemerit program. Dis- 
cussions centered on ( 1 )  revised regulations concerning the Section 106 consultation 
process of the National Historic Preservation Act of 1966 and (2) preparation of a 
Memorandum of Agreement between the SHPO and DOE to facilitafe this consulta- 
tion process. I 

. .. 

Environmental E v a l q t i o a  Coordination personnel providedi material in re- 
sponse to a Freedom of Iniormation request for the Public Service Company of  

Flood W W e t l a Q f "  Theate- E n d m e r e d  SDecleg. In compli- 
ance with 10 CFR 1022, Environmental Evaluation Coordination personnel submit- 
ted to the DOE: (1) a floodplain assessment, notification of involvement, and state- 
ment of findings for Independent Management Activity Program testing facilities 
in Potrillo Canyon (TA-36) and (2) a floodplain/wetland assessment! notification of 
involvement, and statement of findings for a sanitary landfill in Canada del Euey. 

Zoologists completed field work in  Canada del Buey. Botanists surveyed the 
electrical power line corridor for  the Confinement Physics Research Facility, T A -  
52 to TA-35; completed field work a t  Area L, Area, J and the proposed 
Transuranic Waste Work-off, Facilities, TA-54; and updated information on Labora- 
tory threatened and endangered plant species. 

New Mexico's OLE Power Tjansmission Line. I 
I .  I 

I 
3.6 Hazardous Waste Act I 
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W. Purtymun and A. Barr attended a hearing conducted biy the State Engi -  
neer on December 17, 1986. The hearing was related to a proposed regulation re- 
quiring notification and use of test holes related to monitoring1 of contaminants 
and test wells used to control and decontaminate ground waters. ppposition to the 
present wording of the regulation was expressed by several private consultants as 
well as the state’s EID. 

3.7 Clean Air Act i 
New Mexico Air Oualitv Control Renulation (AOCR) 702! AQCR 702 re- 

quires the permitting of all.sources emitting hazardous air pollutants. The reports 
for the stack emission tests for  the Laboratory’s three beryllium (Be) shops were 
approved by the EID. There have been changes in plans concerning the Metallurgy 
and Ceramics Group’s (MST-6) planned Be operations. Group HSE-8 is assisting 
MST-6 in the modification of their existing permit for  their planned Be operations. 

Waste Fired B W .  Group HSE-8 is working with Fdcilities Engineer- 
ing Division to obtain an air  permit for  the proposed solid waste fired boiler. A 
permit must be issued by the EID prior to the start of any constrdction. A subcon- 
tractor to perform meteorological air  dispersion modeling is in the process of being 
selected. The modeling may need to be done iteratively until a design sufficient to 
meet federal and  state Ambient Air Quality Standards is found: 1 Because the pro- 
posed site is across the road from a mountain, there is the potential for high 
ground level concentrations caused by terrain induced downwash and plume impact 
on the mountainside. The EID’s proposed air  toxic regulations are likely to com- 
plicate the permitting process and to impact design requirements. ’ 

Air Pollution W d  R w t o r v  Review. A form completed b y  
the operating groups has been developed and is being used to whether or  
not an in-depth air pollution assessment is required for existing and new facilities 
and projects. Reviews are  in progress or have been completed for ,the following ex- 
isting or proposed projects or facilities: I 

I - Planned UHTREX Decommissioning - Krypton Fluoride Laser Facility - Deuterium Fluoride Laser Facility - Planned Armot/Anti-armor Test Facility - Planned WX-3 Incinerator - Ammonia Refrigeration Experiment - Planned Misty Pictures Experiment - Pan Am Lead Pouring Facility 

tory, label, control, .store, and dispose of polychlorinated bipheny 
Mechanical Fabrication (MEC) Division technicians and two Conti 
clear Reaction (CTR) Division technicians, temporarily assigned 
pling/inventorying oil f illed equipment, completed sampling equ 
chinery owned and/or operated by their respective Divisions. 

Is (PCB’s). Two 
3lled Thermonu- 
:o assist in sam- 
ipment and ma- 



, 
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The oil samples were submitted to HSE-9 for PCB analysis! Group HSE-8 
received analytical results for all but 34 samples collected during the inventory 
and has entered the results on the HSE-8 computer data base invend,ory. Results on  
the 34 outstanding samples are expected within the next two weeks.1 , 

Group HSE-8 provided MEC Division Office with PCB analit ical  results of 
367 samples taken from equipment and machinery owned or oDkrated by MEC 

I 

Division. Included with the analysis results was a descriptio; 
impacts and required actions to be taken. Regulation 40 CFR 761 
following action to be taken: 

- Within 6 months of a test that indicates that a system’s fl 
tains 50 ppm or greater PCB, the system must be draine 
PCBs and refilled with fluid containing less than 50 ppm - All systems must be retested for PCB’s a t  least 3 months , 
most recent f luid refilling. When a test shows the PCB c( 
tion is less than 50 ppm, testing is no longer required. - All persons that maintain a system that contains PCBs m 
Viton elastomer gloves while doing maintenance work on 
tern. 

HSE-8 will provide both MEC Division Office and CTR Di 
complete inventory of their respective equipment and sample .result 
lytical results a re  received and entered on the HSE-8 computer data 

4 TRAINING 

4.1 Training Given 

D. VanEtten presented field training on NEST Identification Tea, 
NEST Search Team Leader on October 21-23, 1986 at EG&G La! 

4.2 Training Received 

C. Bender, I. Chen and D. Nochumson attended the EXCEL course 
and 7 1986. 

C. Bender attended a computer graphics workshop presented by IS2 
tobet 21, 1986. 

B. Bowen attended a conference on the National Warning System C 
given by the National Weather Service (Albuquerque) and the ( 
Preparedness Division of New Mexico in Gallup, NM on Novem 

A. Grieggs, M Maes, D. Mcinroy, W. Purtymun, and D. VanEtten ai 
demonstration of the operation of the new drilling rig presentec 
tative of the manufacturer. 
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D. VanEtten attended an operations refresher session with the NEST 
Team at  Los Alamos on November 4-5, 1986. 

6 PROGRAM DEVELOPMENTS, SPECIAL STUDIES, AND AWARDS 

Identification 

I 

6.1 Comprehensive Environmental Assessment and Response Program (ICEARP) 

understand sources of contaminants and environmental pathways. 
ties include technological assessments of potential remedial actions. 

Phase 3 activi- 

I 

' I  13 

of Texas and the U.S. Environmental Protection Agency. 



I chemical characterization of areas potentially contaminated from the old TA-ZZ 
plating outfalls, a potentially contaminated area behind TA-3, land potentially 
contaminated areas of upper Sandia Canyon at  TA-3) are in various stages of 
compilation. 

I 
6.2 Meteorological Support Services I 

I 

Installation of the meteorological tower at  the Bandeiier air monitoring 
compound was completed in December. Tower instrumentation work is' proceeding 
and will be completed during the first quarter of 1987. Data reduction software 
development began during this quarter and will also be completed  during the f i r s t  
quarter of 1987. I 

An Epply pyranometer was installed at  the East Gate meteorological tower. 
Identical solar radiation sensors are now used at  all tower sites. Aspirated temper- 
ature sensors were also installed at  the East Gate tower, standardizlng the tempera- 
ture measurements a t  all towers. 

Revisions were made to the meteorology/dispersion analysis sections of the 
HSE-8 emergency response manual. Instructions are now included for interrogation 

I 
I 

of remote meteorological towers. & I  
Work began on a Los Alamos climate report that will be wqitten next year. 

Detailed analyses of temperature, precipitation, and .snowfall' probabilities and ex- 
tremes based on Los Alamos data for 1911-1986 were completed. qetailed analyses 
of atmospheric pressure data for  OHL were also completed. I 

Work on reducing and  checking White Rock temperature and precipitation 
data for  1964-1986 was completed. These data will, be keypunched into files b y  the 
Computer Documentation Group ((2-2). Analyses of White Rock tkmperature and 
precipitation data will be made. I 

I 

6.3 BIOTRAN Modeling Program 

Further hydrological model development was accomplished during the quar-. 
ter. Input for Mortandad Canyon hydrology was set up and several simulations 
were done using the watershed strategy for  the upper area of the canyon. Data on 
the he particle size and radionuclide distribution in sediments and Isoils were used 
to estimate sediment fractionation as particles are moved down the surface of the 
watershed. I 

The BIOTRAN development phase is currently centered 01 strengthening 
the input and verifying the code. The calibration strategy for the model is now 
turning to comparing the actual well head data in Mortandad to the1 simulations us- 
ing the TA-59 meteorology data as the climate. I 

The application of BIOTRAN to the CEARP program was investigated dur- 
ing two trips. The risk assessment CERCLA/RCRA capabilities were overviewed at 
the Savannah River Plant (SRP). SRP has tackled compliance issues by putting to- 
gether about 30 documents and performing risk assessments in-house and with an 

1 
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outside contractor, This strategy provided the necessary technical credibility to 
maintain the high visibility needed. A second trip to the Aerospace Medicine 
Group at  Wright-Patterson Air  Force Base developed contacts with! researchers who , 
were the first to model the risk from several hazardous chemicals in a realistic 
fashion. Their approach is similar to parts of the BIOTRAN model and could rep- 
resent the method most useful for  CEARP assessments. 

6.4 Radiation Levels due to LAMPF Emissions 

I 

~ 

ation levels will be analyzed for 1986 during the early 1987. . 

surveys are complete. The data has been digitized and permaneni 
a t  the sampling sites in preparation for the reports. 

6.6 Bandelier Air Quality Monitoring Station 

6.7 Water Boiler Reactor Project 

Three test holes were constructed east of TA-2 where contar 
materials were removed during a decontamination operation. The 
as observation well to  monitor and evaluate any residual radic 
moved. The holes range from 10 tO 15 ft. in depth and are  compl 
alluvial aquifer  2 to 3 ft. into the top of the tuff. Monthly moni 
flow a n d  sediments in the 1.5 milt  reach of the canyon below Ti 

, detect any  radioactivity related to the decontamination activity. 

6.8 Environmental Surveillance Van and Emergency Response 

Development was started on the rewrite of computer codes 
new code is an  up grade of the RLD work and to accommodate 
instruments. The present DEC system is a t  its operational limit 
modification of Ranger from R&D to an operational system. 
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Work on an interface between Ranger and the Eberline ESP-2 detector was 

started. 

Group personnel participated in two NEST exercises. Jigsaw11 was an 
"operational experiment" to test the technical arm of NEST as we'll as communica- 
tions. Jigsaw was conducted a t  the Nevada Test Site (NTS) on Sedfember 29 to Oc- 
tober 3, 1986. Mighty Derringer was a National NEST Exercise h~eld on December 
5-12, 1986, that involved a simulated foreign site (held at  NTS) and a domestic lo- 
cation (Indianapolis, IN). I 

HSE-8 personnel participated in the planning, umpiring and play of a Labo- 
ratory exercise held on October 6, 1986. The exercise was a nitriclacid spil l  f r o m  a 
deliver truck involved in a vehicle accident a t  a major intersection. 

6.9 Sampling for Organic Contaminants in Sediments 
I 

Sediments from 14 stations in major canyons at  the eastern laboratory 
boundary or along State Road 4 were collected and analyzed for l p  metals and pH, 
4 pesticides, 2 herbicides, and 36 other organic compounds. The metals, pesticides, 
and herbicides concentrations were below the Extraction Procedure (EP) toxic 
concentrations as set by the EPA. Of the 36 other organic comr 
compounds of tetrachlorethane (CAS Nos. 630206 and 79345) werc 
sediments. The concentrations ranged from 6 to 12 ppb for 
(detection limit 5 ppb) in sediments from Canada del Buey, Pajar 
Water canyons. The concentration of CAS No. 630206 in sedim 
Canada del Buey was 9 ppb and at  Water Canyon was 6 ppb (detec 
Both compounds a re  used in degreasers, paint removers, var 
solvents, and in insecticides and herbicides. Although the concei 
additional investigations will be conducted. There are  no crite 
toxicity concentrations of these organics. 

6.10 Use of  Carbon-14 To Date Age of Carbonaceous Sediments 

Excavation of a test pit in upper Sandia Canyon (west end 
below the sanitary and  power plant effluent outfalls encountered a 
sands and gravels overlying the tuff.  The sediments contained an 
carbonaceous material indicating marsh like conditions had existed 
riod of time. Three samples were collected and sent to a private la 
carbon 14 analyses to establish the age of the carbon. The results 
of less than 180 years at a depth of 3 ft, an  age of 940 years a t  8 f 
2530 years at 12 ft. The average rate of sedimentation has been a1 
years. Similar sedimentation is taking place in Mortandad Canyon 
canyon receives low-level radioactive ef fluents from the treatment 
The sedimentation reflects changes in geologic and hydrologic proc 
2500 years. 
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Director for  Support, to H. Valencia, Area Manager, DOE/LAAO, 
the MOA. 

6.1 1 Water Supply in Los Alamos County 

for inclusion i n  

Annual water production through November, 1986, f ron 
wells, a gallery on the flanks of the mountains, and two permit 
sources (irrigation use only) was 1.4 billion gallons compared to 
gallons for a similar period in 1985. Hydrologic characteristics c 
expected under current pumpage. Due to pump or equipment fa i  
wells were out of service; well LA-4 September through Decemt 
December 1985 through June 1986; and well PM-4 from Janus 

16 deep supply 
ed surface water 
about 1.5 billion 
' the wells are as 
i re  the following 
:r 1986; well G-5 
'y through Apri l  

1986. Apparent well failure (gravel pack or casing failure allowing sand to enter 
the well) in well G-3 resulted in the well to be taken out of service in July 1986 to 
present. Tests a re  planned in the next few weeks to determine possible inspection 
and rehabilitation of the well. 

6.12 Environmental Sampling at San Ilde fonso Pueblo I 

On October 27, 1986, HSE-8 staff attended a meeting amlng DOE/LAAO, 
the Bureau of Indian Affairs (BIA), and San Ildefonso Pueblo to discuss continuing 
and expanding the present agreement for the Laboratory to conduh environmental 
sampling on Pueblo land. The sampling would be formalized in a(Memorandum of 
Agreement (MOA) between the DOE and BIA. 1 

6.13 Buried TRU Waste Program I 

A new program was begun during the quarter using DOE/AL funding from 
the Joint Integration Office (JIO). A Los Alamos document on ithe buried TRU 
waste site status and remedial action is being prepared from input from groups 
HSE-1, -7, -8, and -12 and a consultant. A summary report was brepared for JIO 
and DOE/HQ with emphasis on the buried TRU waste site characterization as pro- 
posed by the CEARP. The report summarized the CEARP status dnd indicated the 
scope of work yet to  be done during CEARP phases I,  2, and 3 lfor buried TRU 
waste sites, liquid effluent release sites, and the many other potential sites listed in  
the Phase I CEARP report. 

I 
I 

7 PRESENTATIONS AND PUBLICATIONS 

7.1 Presentations 

N. Becker and T. Foxx presented a paper entitled "The Use of Floristic Surveys in  
Magnetometer Studies in Detecting Former Burial Sites," a t  the American Geo- 
physical Union Fall Meeting, San Francisco, CA, December 8-12, 1986. 

I 



B. Bowen presented a poster entitled "Modeling of External Radiation From t he  
Transport of Radionuclides Across a Canyon" a t  the Fifth Joilnt Conference on 
Applications of Air Pollution Meteorology in Chapel Hill, N.C., November 18- 

' 

21, 1986. I 
I 

taineering Instructors Clinic in Albuquerque on December 6, 11 
B. Bowen gave a talk about mountain weather to the Southwest qegion Sk i  Moun- 

6. 

T. Buhl gave a presentation to members of the Texas Low Level R 
Disposal Authority dezcribing the Laboratory's environmental 
gram around its radio(ctive waste areas, October 15, 1986. 

R. Vocke, C. Nylander, a4d T. Buhl met with DOE Headquarters 
scribe the environmtntal monitoring and compliance program 
ber 29, 1986. 

1 .  I 

7.2 Publications 

Bowen, B.M., W.A. Olsen, D. Van Etten, and A.I. Chen, "Modeling ( 

ation From the Transport of Radionuclides Across a Canyon 
the Fifth Joint Conference on Applications of Air Pollution, 
1986, pp. 246-249, Am. Met. SOC. 

Olinger, C., "Treasures in Our Midst," HSE Newsletter on Health, 
ronmental Issues, Issue 7, December 1986. 

Purtymun, W.D., N.M Becker, and UN. Maes, "Water Supply at  L 
1985," Los Alamos National Laboratory report LA- 10035-PR, C 
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QUARTERLY REPORT 

ENVIRONMENTAL SURVEILLANCE GROUP 
JANUARY-FEBRUARY-MARCH 1988 

1' 

1.1 Federal 

CHANGED ORDERS, STANDARDS, AND REGULATIONS 

General Desim Criteri& A new Draft Order 6430.1A, "General Design Criteria", was 
immediate implementation on January 6,1988, evkn though it is still being reviewed. It in 
requirements that will be reflected in environmental considerations of such factors as sitin! 
with environmental regulations. These will need to be addressed, as appropriate, in docum 
the National Environmental Policy Act (NEPA) and other environmental legislation as we1 
environmental sections of safety documents. 

National Enw 'ronmental Policy ACE Amendments to Section D of the Department of E 
guidelines for compliance with NEPA were issued February 15,1988. The amendments a 
classes of actions, modify 4 existing typical classes of actions, and delete 1 typical class ol 
originally proposed February 25,1985. 

1.2 State 

No new state orders, standards, or regulations were proposed or finalized during this p; 

2 ACCIDENTS AND INCIDENTS 

2.1 Accidents 

Group HSES was not involved in responding to any accidents during this quarter. 

2.2 Incidents 

On February 22.1988. appmxikately 5800 Ci of tritium were inadvertently released fi 
release was principally tritiated hydrogen gas, with 0.1% present as tritiated water vapor. 
radiation dose was calculated 00 be 0.18 mrem (whole body), which is 1% of the Environn 
Agency's @PA) radiation dose limit of 25 mrem/year fmm the air pathway. Air samples 
three stations of the environmental air sampling network in areas downwind from TA-33, 
tritiated water. The highest measured tritium concentration was less than 1% of the DOE' 
Concentration Guides for uncontrolled areas. 
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Five small releases of less than 100 Ci of tritium each occurred at TA-21, TA-33, TA-41, and TA-55 
(two incidents). The majority of each release consisted of tritiated hydrogen gas. Calcula& doses were 
much less than 0.1 mrem. I 



3 PROGRAM PERFORMANCE AND TRENDS 

3.1 Atmospheric Radioactivity 

Figures 1 and 2 present results of routine ambient air sampling for uitium and plutoni 
were no unusual data recorded during this quarter for these parameters. 

3.2 External Penetrating Radiation 

Results from the environmental thermoluminescent dosimeter (TLD) network showtx 

m-239. There 

average . 
measurements this quarter of 24 mrem for regional (background) stations, 28 mrem for perimeter stations, 
and 31 m m  for on-site stations (Table 1). The TLD measmments included external penekting radiation 
from natural cosmic and ternstrial somes as well as from Laboratory sources. The DOE’,s Radiation 
Protection Standard is 100 rnmm/yr, effective dose equivalent (excluding conmbutions from background 
radiation) for a member of the public exposed via all  pathways. The EPA has established a standard of 25 
mredyr, whole-body (excluding contributions from background radiation) for exposure via the air 
pathway alone. I 

me TLDS at the ~aboratory*s bo~ndary north of the LOS ~lamos ~ e s ~ n  Physics ~ ~ c i l i t y  (LAMPF) are 
configured to measure the contribution from LAMPF operations above background levels,i which an 
measured s i m d M y  on Friptu Mesa at TA-49. The LAMPF wag not operated during this quarter as 
reflected in a statistically insignificant increment of 1.2 f 1.4 mrem above background dun 
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Figom 1. Tritium in ambient air. 
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F@ 2. Plutonium-239 in ambient air. 

.. .. . . 3. Per’rrerer 

10 11 12 

Table 1. Ex& Peneuating Radiation (mrem) Measured by TLD Arrays 
During the First Quam of 1988. I 

I I 
Number I 

Statiollll of TLDS Mean Minimum Maximum 

R e g b d  
perimera 
On-Site 

‘ 4  
12 
24 

24 19 
28 24 
31 24 

29 
35 
52 

3.3 Clean Water Act 

lv ComDliance. Monitoring activities for the Laboratory’s National Pollutant Dkharge 
Elimination System O\IPDES) permit continued as required. Monthly monitoring reports yere compiled 
and submitted to the EPA. Noncompliance at the 9 domestic waste discharge outfalls during the quarter 
consisted of 2 permit violations: one of pH limits at TA-53 and one of total suspended solids limits at 

1 
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TA-3. Pan Am World Services Company performed 72 analyses and 587 flow measurer$ms in support of 
the domestic waste NPDES program. Noncompliance at the 99 indusmal waste discharge outfalls during 
the quarter consisted of 6 permit violations: one of pH limits and three of total suspendedlsolids limits a~ 
TA-21-375, one of total iron limits at TA-22-91, and one of free avadable chlorine limits 
Group HSE-8 perfonned 100 flow measurements and collected 47 samples of industrial Yscharges. The 
Health and Environmental Chemisuy Group (HSE-9) performed approximately 289 analyses in suppon of 
NPDES sampling. I 

TA-53-64. 

Figure 3 presents a quarterly summary of the compliance statistics for outfalls permitted under NPDES. 

NPDES Permi& A re-application for the NPDES permit NMOO28S76 issued to the 4parunent of 
Energy, Los Alamos Area Ofice (DOELAAO) for the wastewater discharge at the Fenton Hill ' 
Geothermal Site was submitted in 1987. Subsequently, the EPA issued a proposed NPDES permit, 
allowing 30 days for public comment. After several extensions of the comment period, on January 8.1988 
the New Mexico Environmental Improvement Division (-"MEID) issued a State Certifcaaon. pursuant to 
Section 402 of the federal Clean Water Act. The sGte of New Mexico certified that the diyharge (as 
regulated by the proposed permit) will comply with the applicable provisions of the federal Clean Water 
ACL and with appropriate provisions of state law. There wen no additional conditions i m b  in the 
permit as a result of the State Certification. The final NPDES pemit is expected to be issued by EPA 
during the second quam of 1988. 

~ 

On March 30,1988 a le- was pransmiaed to the EPA's Region VI that contained information 
modifying the NPDES pennit " 2 8 3 5 5  issued to the DOELAAO for discharges of wytewater at the 
Laboratory's main technical area. The information transmitted primarily described the m+or industrial 
conmbumrs to the industrial waste collection system connected to the radioactive wastewater treatment 
plant at TA-50-1. In particular, the association of the Connolled Air Incinerator and the Chemical Batch 
Treatment Plant to the radioactive wastewater plant was described 

During January 1988 a quartetly report was submitted to the DOWAAO for transmith to EPA. 
regarding the Federal Facilities Compliancc Agreement (FFCA). ?he FFCA was " g o 9  between EPA 
and DOWLAAO for compliance upgrades at NPDES Wastewater oudalls. The quaneriy report indicated 
that all but one compliance correction has been completed per the FFCA, and the outstanding correction 
was due to be completed befan the May 30,1988, deadline. 

i 
, 

I 
> 
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Fig. 3. Summary d complSancc with NPDES quirtmtnts  during First Qu* of 1988. 
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Liauid Waste Dimsal  Reeulations. Three applications for the installation of septic dnk systems were 
s u b m i d  to Los Alamos County for review under the New Mexico Liquid Waste Dispo# Regulations. 
These applications include: a new septic tank and absorption system to serve the Explosives Applications 
Group's (M-8) OffEe Building at TA-36; a new septic tank and evapotranspiration bed system to serve" 
Building TA-51-34; and a replacement septic tank for an existing system serving TA-15-195. Each of 
these systems are to receive domestic wastewater only and will be maintained by Pan Am (World Services. 

I 

During this period, approximately 16 engineering reviews were completed by the Compliance Section 
to determine compliance of new facilities with environmental regulations. A review was &so Completed of 
the engineering requirements for the new sanitary Wastewater Consolidation System. 

3.4 Radioactive Waste Area Surveillance 

1 
I 

Active and inactive radioactive waste afeas are monitored for external penetrating radibon with arrays 
of TLDs. Results from the First quarter of 1988 are presented in Table 2. Averages at all sites but Area X 
were higher than average perimeter values for the quarter. However, the ranges at most siFs greatly over- 
lapped the range of values found at perimeter and regional stations. The extremes at Area p, the active 
radioactive waste area, and Area T, an inactive waste area, have been noted in the past. These extremes are 
associated with past and present waste-management activities. 

I 
( 1  

I 
Table 2. External Penemting Radiarion (mrem) Measured by TLDs at &-Site W a t i v e  Waste 

Management Areas during the First Quarter of 1988 

Number 
Area of TLDs Mean Minimum 1 Maximum 

A 
B 
C 
E 
F 
G 
T 
U 
V 
W 
X 
AB 

5 
14 
10 
3 
3 
25 
7 
4 
4 
2 
1 
6 

28 
29 
29 
31 
28 
35 
30 
27 
28 
29 
'27 
26 

25 
25 
27 
25 
26 
28 
26 
26 
26 
28 

I 

31 
32 
31 
32 
31 
52 
49 
29 
29 
30 

25 
-- 
27 

3.5 Environmental Evaluations 

NEPAEval e. Environmental evaluation personnel completed and submitted to the Laboratory 
Environmental Review Committee (LERC) an Action Description Memorandum (ADM) for the Arms 
Control Verifxation and Intelligence Center, TA-3, LJ 9339 (ADM 88-1). 'Ihe DOE i n d i c v  that ,po 
further NEPA documentation is required for the Combustible Chemical and Radioactive Wyte  Stotagd 
Staging Facility, TA-50-37, following Laboratory response to DOE questions concerning this project 



The fin& Environmental Assessment (EA) for the Transuranic (TRU) Waste Work-Off Plan, a formal 
response to DOE Headquarters comments, and a draft Finding of No Significant Impact yere aansmitted to 
DOELAAO. A final draft of the Environmental Assessment for the Special Nuclear Materials Research 
and Development Laboratory, TA-55 (LJ 7264) was completed and is in internal review. ~ 

Forest Service’s Work Plan. 

The Laboratory Environmental Review Committee (LERC) approved the ADM for the Arms Control 
Verification and Intelligence Center. The committee was briefed concerning the status of ,the new HSE 
Division preliminary project review process protection of threatendendangered species habitat and 
fldplaindwetlands. Approximately 100 Laboratory projects were processed within the HSE review 
program. The HSE Division held two project review meetings and reviewed 20 completed review 
questionnaires. 

The Laboratory reviewed the DOE Albuquerque Operations Office’s (AL) approved 4 t  of the 
Programmatic Memorandum of Agreement (MOA) among DOE, the State Historical Pres$lrvation Office 
(SHPO), and the Advisory Council for Historic Preservation. The MOA is intended to streamline and 
individualize Section 106 consultation requirements of the National Historic Pmervation Act of 1966. 
The DOE/& will initiate consultation with the SHPO concerning the document I 

Group HSEB has requested a legal decision on appmpriate ownership of several valuable Indian pots 
found on Laboratory land or otherme ’ in the possession of the Laboratory. These pots and other historical 
artifacts associated with the Laboratory are currently being curated at the Museum of New (Mexico under 
the terms of a recent Programmatic Memorandum of Agreement for cultural cesource artifact curation 
between the Museum of New Mexico and the D O W O .  Laboratory archaeologists conducted a routine 
inventory of DOE-Laborato~y artifacts currently on loan to Bandelier National Monument! 

Archival research continued for the historic Pond Cabin at TA-18. The Laboratory will use the material 
to determine the appmpriatems of the cabin’s nomination to the State Register of Cultural Properties. 
Homesteading records for the Los Alamos area were obtained b m  the National Archives in Washington, 
D.C. 1 

Work continued on the joint Labonuory-National Park Service bibliography of archaeological and 
historical publications 2lssociated with the hjarito Plateau. Laboratory archaeologists have located at the 
Museum of New Mexico the F. Worman field papers that described several excavations conducted at the 
Laboratory during the 19609. 

Biotic Resource ManaPement, In c o m p l i i  with 10 CFR 1022, the DOE published i~! the Federal 
Register a floodplairdwetland Notification of Involvement (January 22,1988) and Statement of Findings 
(March 8,1988) for the Live Firing Range Extension, Sandia Canyon. Botanists sweyed,,as feasible, 
proposed project sites for the presence of threatendendangered plant species and floodplaidwetland 
habitat Work continued on updating specimens and data for the plant herbarium. 

1 
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3.6 Clean Air Act I 

the emission limit specified in the air quality permit issued by the NMEID. 

Air Toxics Renulations. The Working Group for the proposed Air Toxics Permitting Regulations met 
on March 7,1988. During that meeting. the NMEID agreed to most of the Laboratory’s and DOUAL’s 
proposed changes to the regulations. The field s w e y  for the registration of Laboratory yurces of toxic air 
pollutants has been completed. The completed and quality assured field survey data forms were sent by the 
project contractor to the Laboratory’s operating divisions for review. Group HSE-8 reviewed samples of 
completed forms and is in the process of reviewing the computerized data base system being developed for 
HSE-8 by the contractor. I 

Solid-Waste-Fired Boilec. The Natienal Park Service requested a supplemental air quyty assessment. 
The assessment demonstrated that the operation of the new facility will not cause a violation of any 
applicable air quality standard or allowed Revention of Significant Deterioration increment, nor will the 
facility cause any significant air quality degradation for other air pollutants. This assessment was sent 
through DOELAAO to the National Park Service. I< 

Asbesu2~. Sixteen notifications of asbestos removal jobs were received from Pan Am World Services 
this quarter. AU except one were small renovation jobs covered under annual notification 
ED. The exception was a large removal job of 2600 quare feet of non-friable asbestostytaining floor 
‘tile. There were no major renovation jobs for the quartet, although a job begun in Decemy 1987 is stiU 
on-going. Twenty-one notifications of asbestos disposal were received Five disposals involved failure to 
notify HSE-8. Of the five, one involved movd of a non-asbestos material, silicon carbide fibers: one 
involved removal of pipe insulatton to allow for pipe repairs; two involved decommissioning a building: 
and the last involved dispcwal of a l e b w  piece of transite from a previous removal job. h t l y ,  one Pan 
Am Work order was received during the month of February for an exhaust fan installation Nb. 

the state’s 

Air P0l-w Combliance Rewe * w s . Regulatory compliance reviews were dompleted for the 
following proposed projects: ~ 

- The Health and Environmental Chemistry Group’s (HSE-9) sample digestion 
I 

~ 

operations and modificatons to two fume hoods. 

- The Waste Management Group’s (HSE-7) Cormgated Metal Pipe Saw Facilityland 
replacement of blowers at the Treatment Development Facility. I 

I 

- The Advanced Engineering Technology Group’s (ME€-13) welding fume exhausters. 

- Health and Environmental Chemistry Group’s (HSE-9) Organics Standards b b  . 
- Waste Management Group’s (HSE-7) Waste Storage Facility. 

i 
I 

I 
I 
i 
I 
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- Geology/Geochemistry Group's (ESS-1) Drilling. 

- Isotope and Structural Chemistq Group's (XNC-4) Exhaust System. 

- Hydrodynamics Group's (M-4) Hydrotest Facility. 

- Tunable Lasers and Applications Group's (cLs4) Chemical Laser. 

- Materials Technology: Metallurgy and Ceramics Group's (MST-6) Nitrate $ 

- Storage Ring Technology &oup's (AT-3) Exhaust System. 

- Reaction Science Group'& (M-9) Gun Facility Upgrade. 

- Physical Metallurgy Group's (MST-5) Planned Exhaust System. 

- The Hydrodynamics Group's (MA) Confinement Experiment 

c 
Production. 

P 

L 

Radioactive Emission Consnucoon * A valsunderNESHAP Clean Air Act reguli 
N E S W  program, require that the EPA approve construction of all new or modified Dc 
would emit radioactive substances. This q m r  one approval was received from EPA R 
application for approval was submitted and six project reviews we= completed 

u tion 

ons, under the 
3 facilities that 
ion VI, one 

On January 27, Region VI of EPA gave approval for construction of facilities associatt?i with the 
Independent Management Activity program. This was the fmt approval granted by EPA's Region VI to 
the DOE under the radionuclide section of the National Emissions Standards for Hazarded Air Pollutants 
(10 CFR 61). 

I 

An application for ESA construction approval was completed and sent to DOULAAO for transmittal to 

At a meeting with DOE/& on March 2, it was decided that the SNM R&D Facility wo?ld not require 
EPA approval for constNction, because it did not qualify under NESHAP's special defhtion of 
modification and new consauction. A draft of a leW that will be sent from the Laboratory;'s SNM R&D 
Project Office to AL formally proposing this position has been prepared by HSE-8 and is now being 

DOE/AL and EPA Region VI on March 18. 

reviewed by the Project Offie. I 

During this quarter, reviews for construction approval under the radiowive emission & S W  
regulation wen completed far the following programs: 

- Health and Environmental Chemistry Group (HSE-9) sample digestion operations and 

I modificatiolls to fume hoods. 

- Hydrodynamics Group (M-4) confinement program 

- Accelerator Theory and Simulation Group (AT-7) FEL Oscillator Experiment ~ 

i 

- Physical Metallurgy Group (MST-5) Plutonium Gas Gun Facility 

- Physics Division (P-DO) Sample Preparation Laboratory 
/ 

- Materials Science and Technology Division (MST-DO) SNM R&D Facility 

' 8  I 



3.7 Resource Conservation and Recovery Act (RCRA) I 

pages) was reported in the inventory. AU CERCLA (inactive) and RCRA (active) sites are 
inventory. 

I 

Three abandoned underground storage tanks ( U S T )  were removed during the quarter. They were 
previously used to store diesel fuel for backup generators at TA-21 and TA-35. ?he tank removed from 
TA-21 had a capacity of 150 gal., and the two at TA-35 had capacities of 5000 gal. each. There was no 
evidence of any leakage from these tanks.. To date, 12 abandoned USTs have been removkd from 
Laboratory lands under the supervision of HSE-8. I 

1 

A Notice of Violation (NOW letter dated January 8,1988 was received from the New y x i c o  
Environmental Improvement Division @ID) as the result of the July 1987 comptiance inyction. This 
NOV replaced a previous NOV (November 1987) was rescinded Some of the concerndquestions 
regarding the rescinded NOV were clarified and a response from DOE was subsequently sent on February 
11,1988. A later meeting with NMEID on March 14,1988, to further clarify related issues There has 
been no further action, either by the state or DOE, regarding this matter. I 

I 

included in the 

the requirements of the final permit 

The secondary containment system at TA-46 has been completed to ensure compliance pith 
requirements for storage of hazardous waste tanks. I 

On March 22,1988 the HSE-8 provided comments to the DOELAAO regarding pmpos 
Management Regulations that have been drafted by the NMEID. The regulations have been 
under the authority of the New Mexico Environmental Improvement Act to provide new sta 

3.8 Project Development Support ' 
Project development support provided to HSE Division's Safety Analysis Coordinator ikluded review 

or input for draft Preliminary Safety Analysis Reports (PSAR) on two facilitia (Live Fire Range Upgrade 
and Dual Axis Radiographic Hydrotest Facility), and Safety Assessments on four facilities Volling Mill 
Building, Terminal Ballistic Test Facility, Two-Stage Gun Facility, and 4Omm Hazardous Material Shock 
Facility). I 

I 

3.9 Solid Waste Managemtnt 
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'1 ? 

3.10 Ton'c Substances Control Act I 

On February 11,1988 the DOEnAAO transmitted the Laboratory's Semiannual Polychlorinated 
Biphenyl (PCB) Disposal and Monitoring Report to EPA and EID. The semiannual repoq is required 
pursuant to a EPA permit issued to the Laboratory on June 5,1980 for disposal of PCB $des in the 
Laboratory's chemical waste landfill. Although the Laboratory routinely disposes of PCBlarticles and 
liquids via a commercial disposaVincineration company located out-of-state, materials containing low 
concentrations of PCBs (e.g. e 500 parts per million) are disposed at TA-54, Area G. Durilng the six month 
period between July 1,1987 and December 31,1987 the amount of PCB materials disposed at Area G was 
10,739 kg, with most of the weight comprised of PCBcontaminated soil or asphalt 1 
3.11 Sajk Drinking Water Act I 

Drinking water samples are taken routinely at IocatiOns designated by the EID at the Lhratory and at 
Los Alamos Townsite and White Rock., Results of samples tested for trihalomethanes were received from 
the State Scientific Laboratory this period and all results were within standards. Pan Am World Services 
also completed routine coliform bacteria testing and all results for coliforms were negativei Inorganic and 
radiological analyses of drinking water were conducted by HSE-9 and were submitted to y e  NMEID this 
period under the requirements of the Safe Drinking Water Act. All results were found to be in compliance 
with standards except one analysis for lead. A new sample was obtained and the concenmyion of lead was 
found to be well below limits. I 

I 

Severat group members attended a presentation on " ~ ~ n c a d i o l ~ g i ~ a l  ~ i r  ~ o ~ i o n ~  present& at the 
Laboratory by PEI Associates on February 25,1988. 

~ 

A. Barr and W. Purtymun attended a course entitled "Vadose Zone Monitoring and Samplidg Techniques" 
presented by the Association of Ground Water Scientists and Engineers in Denver, Colorado. on February 
9-11.1988. ~ 

A. Barr, T. Foxx, and S. McLh auended a course entitled "NEPAKERCLA Integration Regulatory 
Training Course" given by the Institute for Regulatory Sciences in Albuquerque on March JZ-17.1988. 

I 

I. Chen and J. Dewart attended a course on Fortran Control Language (FCL) presented by C-Division on 
March 23-24.1988. I 

10 



I . I I 

Supercomputer Architecture and Programming, and Lotus 1-2-3. 

5 SURVEYS, AUDITS, AND APPRAISALS 

I 

I 
B. Hargk attend@ a course on environmental auditing sponsored by the EPA in Atlanta on March 22-24, 
1988. 

began on calculating vulnerability zona for extremely hazardous substances as required by 
Superfund Amendmenu and Reauthorization Act of 1986 (SARA). 

Title III of the 

The W I D  conducted an air qualityinspection of Laboratory beryllium facilities; thelasphalt plant 
and asbestos removal operations during this quarter. The NMEID conducts an inspection, sometimes 
joinrly with the EPA, on a semiannual to biannual basis. The Laboratory was found to be t" compliance 
with both the f e d d  and state air quality laws and regulations. A pre-inspection of Laboratory regulated 
air pollutant emission soma was conducted prior to the W I D  inspection. 

6 

6.1 Meteorological Support Services 

PROGRAM DEVELOPMENTS, SPECIAL STUDIES, AND AWARDS 

A new weather map service @IFAX) was installed during the quarter. The new service provides more 
maps and a more compact and readable format than the previous Service. This service provides a wider 
range of weather charts in a reduced timeframe and will improve weather forecasting services. 

Data analyses for a climatological report were nearly completed during the quarter. The following 
analyses were completed: seasonal, day and night wind roses at five tower sites; seasonal, vertical 
temperatme profiles by time of day at the TA-50 (92 m) tow-, winter and summer design ymperams at 
TA-59 and Area G; daily and annual extreme precipitation at TA-59 and White Rock; 15-minute to 12- 
hour extreme precipitation at TA-59 and Area G, extreme daily, monthly, and annual snowfall and snow 
cover at TA-59; extreme, annual maximum and minimum tempe*laues at TA-59 and Whiq Rock wind 
direction and speed persistence at five tower sites, horizontal and vextical turbulence profile at TA-50; 
horizontal and vertical turbulence by direction at three towff sites; and comparison of stability categories at 

I three sites. I 
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6.2 Nationaf Amspher ic  Deposition Program ( N A D P )  Station 

Group HSE-8 operates a wet deposition station that is part of the NADP Network. TI 
located at the Bandelier National Monument. Summary statistics of the data for the four 
quarters are presented in Table 3. 

For 1987, the magnitude of ionic species deposition was predominantly highest in the 
i 

: station is 
imt complete 

hird quarter and 
lowest during the second quarter, when precipitation was also lowest. However, c o n c e n w - o f  ionic 
species in precipitation were highest during the second quarter, possibly reflecting windblown dust during 
the early periods of spring s m s .  Variation in deposition refIects the variability in the clyliness in the 
atmosphere through which s m  clouds have passed. The ions in the rainwater are from vth nearby and 
distant, anthropogenic, and natural sources. High nitrate and sulfate deposition are probably caused by 
anthropogenic sources (motor vehicles, copper smelters, and power plants). I 

The natural pH of rainfall, without anthropogenic contribution, is unknown. Because df the 
contribution from entrained alkaline soil particles in the southwest, natural pH is probably higher than 5.6, 
the pH of rainwater in equilibrium with atmospheric carbon dioxide,. For the latest 4 quarters, all but two 
samples had pHs below 5.6, indicating contributions from acidic species other than carbon dioxide. 

I 

Parameter 

Table 3. Wet Deposition Measuremen@ 
I 

Third ~ First Second 
Quarter Quarter Q\iarter I 

1981 1987 1987 1 

Fourth 
Quarter 

1987 

Precipita- 35 2.2 
tion (in.) \ 

Field pH 4.8 4.7 

Calcium 1100 860 

Magnesium 160 160 

Potassium 41 100 

Sodium 410 190 

Ammonium 630 790 

Nitrate 1500 1400 

chlori& 310 160 

Sulfate 1600 1400 

Phosphate .- 7 

a MW; units are in microequivalentsd unless otherwise specified. 
- 

12 

5.2 

4.7 

2200 

350 

120 

470 

1200 

3300 

490 

3000 

2 

3.4 

4.9 
I loo0 

~ 130 

~ 

i 47 

I 280 
I 

i 520 

1400 

220 

~ 1700 
I 
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intends to take on each recommendatibn. 

6.4 
, a  

Long Range Water Supply P Ian 

Major technical conmbutions were provided by HSE-8 personnel to the Facilities Engineering Division 
for the "Long-range Water Supply Plan: A Rogram to Develop Water Resources for Los 9 0 s  County 
and the Laboratory to Year 2030," issued in February, 1988. The contributions included evaluation of the 

proposed new wells. 

6.5 

present status of the well fdds, pattems of water use, water rights, and recommendations 

Preoperm*onal Survey for Weapons Engineering Tritium Facility, TA-16 

The preoperational environmental survey for the Weapons Engineering Tritium Facility Imd the 
Weapons Subsystem Laboratory has been completed. The only effluent of significance is qitium, which 
will be released from the facilities as molecular tritium @IT or T2). Molecular tritium can ly oxidized to 
tritiated water (HTO, T20). Tritiated water has a much higher dose conversion factor than molecular 
tritium. Soil is the best medium to sample fop identifying tritium's impact on the environment. 

Table 4 lists the mean concentration of tritium (as HTO) in soil samples collected in 198p and 1987 at 
TA-16, at other sampling locations mund the Laboratory, and at regional background statiys. Also 
included in Table 4 are the concentrations of tritium in air in June 1986 and October 1987 (when the soil 
samples were collected) and the annual mean air concentrations at the other on-site stations and the 
regionalbackground stations. I 

~ 

Levels of tritium (as HTO) in soil were higher than normal in 1986 and lower than norm? in 1987. 
Higher release3 of tritium by Laboratory facilities in 1986 than 1987 may have been an impgrtant factor in 
the diffefence. Most Oitium released by the Laboratory is in the fonn of molecular hydrogey A good 
baseline value for tritium (as HTO) in soil moisture is probably approximated by the regional background 
value far the last decade, 2.6 pCi/mL. Concentrations of tritium in air samples were not well correlated 
with concentrations in soil samples. 

13 
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Table 4. Mean Concentrations of Tritium in Soil and Air Collected at TA-16 in June 1486 and October 
1987 Compared to On-Site and Regional Background Stationsa I 

I 
I 

Soil A U  
Location (pCi/m L) (10-6 pyi/mL) 

I 

TA-16 
1986 
1987 

On-Site 
1986 
1987 

Regional 
Background 
1986 
1987 

15.5 k 6.7 (n=U)) 
0.6 2 0.3 (n=38) 

5.8 2 4.2 (n=lO) 
1.9 3.0 (n-10) 

3.1 k 2.0 (n-7) . 
3.6 5.2 ( n e  

4.0 ((=1) 
9.0 (q-1) 

12.5 16.7 (n=137) 
21.7 k 51.5 (n=143) 

5.0 k 12.1 ( ~ 3 5 )  
4.1 k 17.0 (n-33) 

7 PRESENTATIONS AND PUBLICATIONS I 

1 7.1 Presentations 

B. Bowen presented the w e a b  operations and equipment u) Cub Scouts(Pack 326, Den 4) on March 16 
and gave a talk about the weather to the 4th graders at the Bamnca Mesa s h o d  on March 21,1988. 

T. Buhl gave a presentation 011 site restoration at the Flag Officers Nuclear Accident C o d  at Kirtland Air 
Force Base on February 2-3,1988. 

E. McGehee gave a presentation entitled "Romero Cabin: Archaeological Findings" at the I!fx Alamos 
Historical Sociuy's monthly meeting on February 2,1988. 

C. Olinger gave a presentation entitled "Pond Cabin Restoration" at the Los Alamos Historical Society's 

I 

1 

I 
monthly meeting on February 2,1988. I 

7.2 Publicatioru I 

F. Brown, W. Purtymun, A. Stoker, and A. Barr, "Site Geology and Hydrology of Technic4 Area 16, Area 
P," Los Alamos National Laboratory report LA-11209-MS (February 1988). 

M.E. Ennis, Jr., J.E. Johnson, G.M. Ward, and G.M. Voigt, "A Specific Activity Effect in d e  Metabolism 
of Tc," Health Physics, 54,157-160 (1988). 

I 

I 
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I 1' i 

M.E. Ennis, Jr., G.M. Ward, JE. Johnson, and K N .  Boamah, "Transfer Coefficients of Selected 
Radionuclides to Animal Products. 11. Hen Eggs and Meat," Health Physics, 54, 167-170 (1988).- 

J.E. Johnson. G.M. Wad, M.E. Ennis. Jr., and KN. Boamah, "Transfer Coefficients of Selected 
Radionuclides to Ai~imal Products. I. Comparison of Milk and Meat from Dairy Cows and Goats," Health 
Physics, 54,161-166 (1988). I 
W.D. Purtymun, R.W. Ferenbaugh, M.C. Williams, and M.N. Mae& "Water Quality in 
Fenton Hill, 1985 and 1986," Los Alamos National Laboratory report LA-11210-PR (March 1988). 

Vicinity of 
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QUARTERLY PROGRESS REPORT 

ENVIRONMENTAL SURVEILLANCE GROUP 
APRILMAY-JUNE 1988 

CHANGING GU1DELIi:aES AND REGULATIONS 

NEPA Documentationo'Recent guidance from DOE requires COI 

impacts to workers when preparing NEPA documentation. This 
increased public reaction to workforce information, especially to 
accident consequences. At present, DOE/AL's informal directic 
implement the policy for Environmental Assessments and Envirc 
Impact Statements (formal NEPA documents) but not for Actio] 
Memorandums (internal DOE documents). 

ri 

Radiation Protectiom Draft DOE Order 5400.x~ (formerly 5480: 
Protection of the Public and Environment," requires that DOE fi 
available technology for liquid discharges having radionuclide cc 
greater than the DOE'S Derived Concentration Guides (DCG). 
the DCGs at the point of discharge rather than at the facility bo1 
This will affect liquid discharges from TA-50 and TA-53. 

General Environmental Protection Draft DOE Order 5400.1, "Ge 
Environmental Protection Program Requirements," systematize 
environmental protection program requirements. It requires prc 
Long Range Environmental Protection Plan, a Groundwater Prc 
Management Program,"a Waste Minimization Program, and a PI 
Prevention Awareness Program for each DOE facility. 

Drinking Wdm. Recently proposed changes to the state's safe dr 
regulations include: additional requirements if siting wells near I 
pollution; additional testing requirements for organic chemicals; 
sampling and testing requirements for surface water supplies; an 
requirement concerning potential health effects of lead. 
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potential 
n is to 
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* 
1 J 

I 
-- Solid Waste Management. New solid waste management regulations that are 

proposed by the state require permits for new and existing disposal facilities as 
well as special ground water monitoring. 

I 
I 

2 UNUSUAL OCCURRENCES I 

-- 25-year Rainstom Event. In June the watershed of Mortandad Canyon received 
a 25-year rainstorm event that resulted in filling and some overtopping of the 
sediment basins downstream from the TA-50 liquid waste disch4ge. The 
presence of the basins prevented mobilization of residual radionuclides to off- 
site locations on San Ildefonso Pueblo lands. The basins were repaired and 
their holding capacity increased to ensure further retention of residual 
radionuclides in Mortandad Canyon within Laboratory boundarih 

-- Routine Monitohg. No unusual measurements were found d u d g  routine 
monitoring of air, water, soils, and external penetrating radiatiod. 

I 
I 1 

I 3 REGULATORY COMPLIANCE 

-- CZem Water Act. Laboratory discharges achieved 95% compliade for domestic 
waste and 98% compliance for industrial waste from outfalls reghated by 
permit under the National Pollutant Discharge Elimination System (NPDES). 

-- NEPA Evaluation of Pmposed Incinerator for TA-SO. The D O E I F  informally 
requested preparation of an Environmental Assessment (EA) for the Law- 
Level-Waste/Mixed-Waste Incinerator at TA-50. The EA is in preparation and 

I will incorporate assessment of occupational impacts. I 
I -- NEPA Evalrccrtion of Special NuclemMaterials Resemh and Deve/opnaent 

Laborutory. New direction was received from DOE regarding the EA for the 
Special Nuclear Materials Research and Development Laboratoh (SNM 
R&D), TA-55. New de facto policies at DOE Headquarters are ;requiring more 
detailed environmental documentation for major projects. Accordingly, much 
more quantitative information on effluents, emissions and waste management is 
being included. A new and detailed accident analysis is also beTg developed. 
One staff member in HSE-8 is spending full-time coordinating the efforts of a 
team including staff from HSE-1, -5, -7, and -8. I 

2 
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accuracy, and level of detail. 

-- 

DOE ~nvironmental survey. AS part of DOES three-year enviro+nental survey, 
a twenty-member-plus team conducted environmental sampling at the 
Laboratory from April 25 to June 24. The principal areas sampled were outfalls 
registered under the NPDES program, inactive facilities, and landfills. The 
DOE team collected 329 samples of water, soil, sediment, sludge: and soil 
vapor, of which ten percent were for quality assurance. The final report of the 
sampling results is scheduled to be delivered to DOE Headquarters by the end 
of next January. The draft report may be available for Laboratory review by the 
end of this year. I 

3 



6 SPECIAL STUDIES 

-- SumpZing at San IUefimo fueldo. Sampling at the pueblo took 
Memorandum of Understanding (MOU) among the DOE, BIA 
The most important results of the sampling were that 1) areas n 
impacted by Laboratory operations indeed had not been affecte 
collected on pueblo land showed no effe& from the Laborator] 
and 3) sediment from Los Alamos Canyon had slightly above-h 
concentrations of cesiumand plutonium, but at levels well be101 

)lace under a 
and the pueblo. 
)t thought to be 
;1; 2) foodstuffs 
's operations; 
ckground 
I those of any 

health concern, as had been reported in documents previously published by the 
Laboratory. I 

-- Radiation Survey at the New Mexico Museum of Fine Arts. The New Mexico 
Museum of Fine Arts requested that several new sculptures in the museum's 
collection be surveyed for radiation. The pieces in question were made by a 
Santa Fe sculptor who obtained material from Laboratory salvage. No above- 
background radiation was detected in the new sculptures. One older piece 
registered (50 uR/hr) slightly above-background at contact. There was, 
however, no detectable radiation at a distance of one foot: Bad$ on the survey, 

I the museum was advised that the sculptures presented no radiological concern. 
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QUARTERLY REPORT ~ 

JULY-AUGUST-SEPTEMBER 1988 ~ 

ENVIRONMENTAL SURVEILLANCE G R O ~ P  
I 

CHANGING GUID$LINES AND REGULATIONS 
ii 

State Regulation of& Toxics. During its September meeting! the New 
Mexico Environmental Indlprovement Board adopted revisions to 4 Quality 
Control Regulation 702 that will require new sources of toxic air emissions to obtain 
an air quality permit. Over 500 toxic substances are now regulated by these 
changes. A permit is required if the construction of a source of toxic releases to air 
is started after December 31, 1988, and the potential emission rate (at maximum 
capacity, without emissions control) is greater than a specified minimum. Failure to 
obtain the permit prior to construction could result in extensive fines. Because it 
may take as much as seven months to secure an air quality permit after a complete 
application is submitted, early permitting actions are critical to the success of such a 
proposed project. I 

Clean AirA4ct. Staff from HSE-8 and other HSE groups comhented on a 
revised U.S. Environmental Protection Agency (EPA) benzene redation that 
ultimately may impact permitting of the Laboratory's radioactive eqssions. The 
new regulation would govern airborne emissions of benzene under the National 
Environmental Standards for Hazardous Air Pollutants (NESHAP) program. The 
fiial benzene regulation could reduce the level of acceptable risk from a NESHAP 
material. This could be an important precedent when the NESHAP~ regulation for 
radionuclide emissions from DOE facilities is revised and could result in a 
significant reduction in NESHAP radiation dose limits. This could lead to the 
Laboratory needing to take further steps to reduce airborne emissioh of 
radionuclides. I 

. 

I 

Resource Conservation and Recovery Act. The EPA is required by the 
Hazardous and Solid Waste Amendments of 1984 to promulgate regulations 
controlling the land disposal of hazardous waste by specified deadlines. The EPA 
issued additional Land Disposal Restrictions (land ban regulations) on August 17, 
1988. This action addressed process wastes from specific and non-sqecific sources, 
the so called "First Third wastes. Laboratory waste streams that may be affected by 
these regulations include electroplating and high explosive processing wastes. 

I 



2 UNUSUAL OCCURENCES 

Unplanned Release ut TA-21. Alpha contamination -- prima 
239 -- was found in soil under a leaking ventilation duct at TA-21. , 

surveys showed some material was transported a small distance aw; 
immediate area of the leak, all contamination was contained well u 
boundaries of the Laboratory. Cleanup is being coordinated amon; 
groups. 

3 REGULATORY COMPLIANCE 

Resource Consemtion and Recovery Act. The DOE and the 
' received a compliance order in July from the New Mexico Envirom 

Improvement Division (EID) citing continuing issues of concern an 
penalty of $51,494.50. The EID later reissued the order with clarifj 
legal discrepancies noted in the first issuance. The order includes i 
for a public hearing to contest the findings and penalty prior to fina 
action. 

Special NuclearMatenals R&D Facility. A stack test for ope] 
be moved to the proposed facility from the Plutonium Facility was 1 

August. Preliminary results indicate that an air permit is not neces 
planned facility. Measured emission rates were much lower than e! 
but have not been adjusted to reflect the rates at maximum capaci? 
that potential emission rates at maximum capacity could be several 
than the stack sampling results. However, these rates would need t 
16 times greater under the worst-case situation before a permit woi 

Dual Axis Radiographic Hydrotest Facility. An application fo 
construct a new source of radionuclide emissions, the Dual Axis Rz 
Hydrotest Facility (DARHT), was submitted to EPA Region 6. Th 
approved under NESHAP, 40 CFR 61. 

4 SURVEYS, AUDITS, AND APPRAISALS 

Resource Conservation and Recovery Act. The annual hazarc 
compliance inspection was conducted by EPA/EID on August 8-12 
continuing occurrence at the Laboratory include improper storage, 
storage, missing labels, improper information on labels, and storagc 

\ 
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I 

waste in close proximity. A major violation occurred with the detection of 
hazardous waste in two oil storage ponds at TA-35. The EID had been notified 
previously, but this incident may constitute a Class 1 violation (Le., possible injury to 
human health and the environment). I 

~ 

5 ORGANIZATIONAL CHANGES 
~ 

Marjorie Martz Emerson, HSE-8's Group Leader, terminateld employment 
with the Laboratory in September to accept a position at the Univekity of 
California's Santa Cruz campus. Allen Valentine is Acting Group Leader while a 
search is being carried out for a permanent replacement. The current organization 
chart for HSE-8 is attached. 
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Coagulation and carrier precipitation procedurea com- 
mon to municipal water purification practice have been 
applied to the treatment of low level radioactive wastes 
containing plutonium. A chemical coagulation and filtra- 
tion plant was designed and built at Loo Alamoa, N. ~Mex., 
following laboratory e t u d i a  on the treatment of nsegrch 
laboratory wastee. The objective of the waste treatment 
waa to reduce the plutonium content t6 that penniseible 

.4I*hER ( 4 )  discusaea the policy of the Atomic Energy 
Commission with respect to many problems on the treat+ 

mrnt and disposal of high level radioactive wastea Gormm 
(3) has presented a discussion of the sanitary engineering ap- 
proach to the waste disposal problema of the industry. He points 
out that the eEectiveness and economy of the recommended pro- 
cedures have found wide acceptance by American industrial 
management and refers to research in progrese supported by 
the Atomic Energy Commkion. 

in drinking water. The features of the $esign and opera- 
tion of the plant are d e .  Operating results to date 
indicate that the plutonium removal objective baa been 
attained. The treatment costs about 0!8 cent per gallon 
of waste. Biological treatment has alsb been applied to 
some wastes that cannot be treated by chemical pmcipita- 
don because of interfwnce due to 4 e a t e r i n g  agent. 
and detergents. 

It is probable that no new industry has given such serious con- 
sideration to ita waste disposal problems in1 the interest of the 
public welfare than has the American atorqic energy icdustry. 
Realization within this industry of the environmental aspects d 
waste disposal as well as its economic signifikce is a most im- 
portant considerstion and is setting a good example for dl new 
industriw. I 

In sharp contrast with w&ea of other industries, radioactivS 
wastes may not be objectionable aa meaeurdd by mch C O ~ ~ O R  

I 
l 
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Ziquid Induetrial Wade-  

characteristics as odors, tastes, and biochemical oxygen demand, 
yet they may be most dmgcrous because of levels of radioactive 
energy and long periods of activity. Furthermore, their cumula- 
tive efiectj on living brgankms are not too well understood. 

The intricate and carefully controlled processing of radioiso- 
topes and their manifold uses in production and research ulti- 
mately lend t3 radioactive wastes in solid, liquid, and gaseous 
forms; and treatment of a waste for decontamination in one 
form nizy result in radioactive wastes in another. For esnmple, 
disposal of combutible solids by incineration creates radioactive 

\ 

In establishing a perspective of these disposal problems com- 
pared to coinmon problems and effluent standards for the & 
posnl of nonradioactive wastes, it is instructive to examine some 
suggested tolerance values for drinking waters. For example, 
Morgan's suggested &nking water tolerance values for two 
radiotoxic isotopes (5)  are 0.58 microcurie per liter for Sr' 
and E'" and 5.4 microcuries per liter for Cs13? Lo terms of con- 
centration units these limits are equivalent to 0.0033 p.p.b. 
for Srm and Ym and 0.085 p.p.b. for CsIa7. It is evident that 
before a process for waste treatment is acceptable it must be 

proved capable of attaining the very 

Primqry Flash Mixer, Sampler Line Feed Machine, and Caustic Tank 
for Primary Neutralization 

g w ,  and treatment of radioactive solutions by evaporation re- 
sults in concentrates in the form of sludges or dry solids. In all 
coses an ultimate problem of disposal of high or low level wastes 
must be solved so thst the public health is fully protected while 
the cost of operation is held to a minimum. 

It is pertinent to call attention to the diversity of the radio- 
active wastes currently being obtained from various segments of 
this industry and to emphasize that as the industry expands the. 
waste disposal problem may become even more complex. There 
is LI considerahle difference in the composition and complesities, 
the hazards, the kind of radiation, and the quantities of wastw 
arising from mining and refining operations, atomic piles, or 
medical and research laboratories. Although all of these sources 
contribute wastea, these may vary tremendously in quantitk 
and characteristics and may require different treatment proce- 
dures or at present even may be untreatable. There are differ- 
eoceo in characteristics, quantities, and treatability of atomic 
reactor aastes depending on the operating power level, the type 
of coolant used, the kind of fuel, the period of storage of irradi- 
ated msterial, and whether the reactor is operated for plutonium 
production, power development, or production of radioisotopes. 
For instance, although waste disposal associated with the new 
small reactor that is under construction at Xorth Carolina State 
College nil1 present some problems, these will be minor compared 
to similar problems a t  the Oak Ridge Xational Laboratory. 
Kumerom clasaified reports dealing with the waste problem of the 
industry have been prepared. rln examination of the abstracts 
of some 50 unclassified reports on radioactive waste d i s p l  by 
Shannon (7)  will illustrate the diversity of these problems. 
The ryiew of the unclassified literature by Setter of the Federa- 
tioq of Sewage and Industrial Wastes .4ssociations' Research 
Committee (2)  summarized the development of permissible toler- 
ance level3 for radioisotopes in drinking waters and the problems 
and research programs on waste disposal. 

+ 

stringent effluent standads- Further- 
more, in establishing the degree of 
waste treatment to be required of usen 
of radioactive materiab, consideration 
should properly be given to sub- 
sequent dilution factors-which may b- 
expected after release o€ the w&es and 
which could be depended on to lessen 
the effect of contsmination. 

Hazardous wastes for which no prac- 
tical or economical methods for treat- 
ment, disposal, or recovery are yet 
available are stored at  sites controlled 
by the Atomic Energy Commission. 
Storage of high level mised %on 
wastes is still a common practice of 
the industry though studies on chemi- 
cal processing and evapomtion, euch 
as those referred to by &per, may m 
duce this practice. Considerable em- 
phasis ia being given to development 
of proceases for recovery of high level 
waste for use of the enerny con- 
tained within them. It is tobe ex- 

pected, however, that at a certain low level of ectivity thwe 
wastes cannot be used economically. Development of !ow ~ 0 %  

and feasible methods of treatment and disposal of these watm, 
some of which are quite voluminous, is in progress. Such de- 
velopment ia patterned after physical, chemical, and biochemi- 
cal processes used in disposal of domestic sewage and other 
ordinary industrial wastes. 

The present paper discusses the application of the common 
coagulation and carrier precipitation procedures that are common 
in municipal and industrial water purification to the treatment of 
liquid radioactive wastes. These procedures are satisfactory for 
treatment of wastes containing concentrations of some relatively 
long life isotopes too low in activity to justify on economic 
grounds prolonged storage or decontamination by evaporation, 
but still too high for innocuous discharge into a - d a c e  or ground 
water. Relatively dilute wastes which are produced in con- , 
siderable volume may be economically treated by adaptation of 
relatively simple water purification processes. 

Experiments at Los Alamos on the treatment of laboratory 
wastes containing plutonium have been described by Christen: 
son 2 al. (I). These wastes resulted from the activities of re- 
search laboratorim. Since the research activities of the Iabora- 
tories are unpredictable, the composition of the & cannot be 
anticipated. It was pointed out that the total solids content 
of &hour composites of this waste varied from 230 to over 8000 
p.p.m. The plutonium activity of the wastea found to vary 
from 200 to 25,000 counts per minute per liter. Since 1 mg. of 
plutonium equals 70,000 counts or at 50% geometry, l.rO,CK$ 
disintegrations per minute, the quantities contained in these 
wastes are very low and rarely approach 1 mg. per liter. These 
wajtes also contain complesing and sequestering agents such as 
citric acid and polyphosphates which are used laboratory and 
apparatus decontaminating processes and which in- the dif- 
ficulties of treatment. The objective of the trestment is to re- 

. 
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Figure 1. Flow Diagram of Waste Treatment Plant 

duce the plutonium ictivity to 70 counts per minute per liter or 
less. 

The laboratory and pilot plant experiments showed that al- 
though the complexing agente interferred with coagulation pro- 
cedures, coagulation treatment with iron and lime at a pH of 
about 12 resulted in a filtered effluent meeting the plutonium 
tolerance. 

Treatment P i r m t  Design 

The treatment plant wm therefore designed to provide pro- 
l o n g 4  flocculation and sedimentation, serial flocculation, and 
sedixmtation and filtration through sand at low rata. The 
flow diomam of the plant is shown in Figure 4. The waste 

14 

, 

I Effluent I ’  

~ 

:s 60 minutes in each flocculator and 6 h o m ~  in each settling tank. 
The flocculator effluent enters the settling tank through a slightly 
submerged inlet, and the supernatant i s  *en over a weir at the 
opposite end of the tank to the filters, 11, 12, and 13. The set- 
tling tanks are also hopper-bottomed for collection and removal of 
chemical sludge. 

The three sand filters contain 18 inches of gravel in 6 layem of 
graded sisea from */,a to l’/* inches in diapeter. The sand in- 
cludes two layers consisting of a bottom layer of coame sand 3 
inches in thiclqms placed directly on top of the gravel and the 
upper layer of filter sand proper with a depth of 15 inches. The 
specifications for the coarse sand calls forla grain size ranging 
from 1 to 3.0 mm. with not less than 295 by weight retained on a 

I 

- 

enters the plant over 8. weir, 1, where the pH and flow measure 
menu are made and recorded. Lime and/or caustic soda‘ are 
added es required for pH control to the flssh mixer, 2, following 
whic,h the waste enters the holding tanks, 3,4, 5, and 6. These 
h n h  have a total capacity of 3 days’ flow and provide holdup 
for equalization of waste characteristics. One of these may be 
uaed for storing unusual wastes or wastes that are difticulf to 
treat so that they can be blended gradually with the treatable 
wsie. All preliminary storage tanks are of hopper-bottomed 
construction for the possible draw-off of solids. Them tanks are 
also equipped with stirring mechanisms for holding solids in 
suspension when that is desired. The neutralized waste is 
pumped to the flocculators, 7 and 9. Here the coagulants or 
any combinations of the coagulants or absorbents are supplied. 
The flocculstors and the settling tanks following them, 8 and 10, 
may be operated in parallel or used for serial treatment. With 
serial operation the theoretical detention time for average flows 

No. 8 sieve and not more than 98% by weight retained on a No. - 
12 sieve. The filter sand proper has an effective size of not less 
than 0.44 nm. and not more than 0.52 mm. and a uniformity coef- 
ficient not to exceed 1.7. To meet this specification, practically 
all the sand grains must be h e r  than 1.0 m., and not more 
than 2% can be her than 0.3 mm. in diameter. For compara- 
tive purposes the sand in theae filters will be removed at a later 
date and the media replaced with anthrafilt media with an ef- 
fective size between 0.55 and 0.65 mm. and a uniformity coef- 
ficient not in excess of 1.75. Each filter is buipped with a 1- 
of-head gage of the lever and weight con9lled diaphiagm type. 
These filters are quipped with the convytional washing facili- 
ties as well as a surface wash system. Tly underdrain system 
consists of a manifold with %inch castiron pipe laterahspaced on 
1-foot centers. The- rate of filtration has 1 been varied between 
1 and 3 gallons per square foot per minute. This may be corn- 
pared to normal rates of 2 to 4 gallons per square foot per minute 

1 
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in normal municipal w-ater work practice. To data no diflicultiea 
have been esperienced x-ith the filter beds. E.xperience has in- 
dicstd thit  the plqtonium activity is retained with the tine floc 
or on nenr the surface of the s&d: The’filter e3iuent is collected 
in eflluent holding tanks where it is monitored to ensure that it is 

Vaciium Filter for Dewatenng Sludge 

storage and equalizing tanlie. As the plant is still in the “shake- 
down” period of operation, more analytical and control work is 
necessary for developing the best operating techniques and con- 
trol procedures. A t  present two engineers are operating thie 
plant and two chemists are required to carry out all the analyti- 
cal determhations necessary for its proper operation and control. 
In addition, the usual parttime supervision is required for an- 
alytical control and operation by one additional chemist and one 
engineer. Because of the frequent changes in waste characteris- 
tics and the necessity for determining optimum coagulation doses 
and conditions for maximum plutonium removal, a plant of this 
type requires more careful control of operating performance than 

-an ordinary water purification plant. A series of jar coagula- 
tion tests must be made regularly to determine the optimum co- 
agulation combination and dose required. At present the quality 
and settling characteristics of .the doc is the best parameter 
available for judging the probable succes9 of plutbnium removal. 
It has been noted that there is no strict correlation between tur- 
bidity removal and activity removal for some alpha emitters. 
A better parameter of control is required than is given by either, 
pH, coagulant dosage, floc formation, or turbidity removal. 
The determination of plutonium is somewhat cumbersome and 
time-consuming. Plutonium residuals and removah are valuable 
for the record, but such data are not available in time to be used 
for plant control. 

‘ Colleadon of Data 

Regular samples are‘collected from the raw influent waste, the 
waste storage tanks, the flocculator eauents, the settling tank 
effluents, the filter eauenta, the treated water storage tank, and 
the sludge eoncentration tank. Composites representing the 
daily operation are collected at all these points except the last. 
The analytical determinations made on the raw and treated 
waste samples include total and suspended volatile solids and ash. 
pH, turbidities, gross alpha counb, and plutonium counts. 
Sodium, magnesium, calcium, potassium, alkalinity, nitrate, and 
fluoride determinations are made on the raw and stored waste 
samples. 

Since the operation of the plant has begun, the characteristicj 
of the raw waste have been somewhat diEerent than expected. 

. Data collected over a typical l-month,period of plant operation, 
dthin the 70 counts per i f i t  for plutonium befom it is as shown in Table I, indicate that the total solids hare van’ed 
discharged into the canyon. The filters are backwded between 275 and 8OOO P a m .  with 40 to 65% ash. -Uthough 
effluent water, and the dirty wash water is returned to the pri- the PH of the waste seen~ to average around 6.0, variations from 
mary holding tanb for retrahent. Suspended solids and s]udm below 2 to as high 12.0 are not unusual. The suspended soli& 
collection is provided where sedimentation might place. The in the raw waste varied between 2 and 2500 p.p.m and the tur- 
settled sludge flows by gravity to a sludge concentration tank, 15, bidities between 75 and Soom 

Duriag the first sinon* period the 
where further concentration by sedimentation place. n e  average daily PlUbDiUm alpha counts in the raw waste varied 
supernatant from the sludge concentration tank is returned for to 20*ooo per minute per liter with an average Of about 
retrentmen t. The concentrated sludge is pumped with diaphragm counts per per liter- The coet 
pumps, 16, to the vacuum filter, 17, for dewatering. varied between 20 to SO p.p.m. of ferric chloride and between 

40 to 600 p.p.m. of calcium hydro~de. The filter delivered s11 
comnonly in stainlese and effluent with a turbidity less than 2 p.p.m. Plutonium removah 

have been excellent. Filter efffuent values of 20 to 30 counts 
per minute per liter (1.8 X 10- to 2.7 X lo-’ microcurie per are in contact with the unneutralized wastes. 

been 200 counts per minute per liter (1.8 X lo-’ microcurie per 
liter). A s  expected, the plutonium removals are greatest when 

After some dieculties due y f a u l t y  operation of certain ap- the coagulation tanks and sedimentation tanka are opented in 
purtenmces the plant wajLput into operation on dummy runs series. Such operation naturally decreases the capacity of the 
with uncontamiuatt+,dt. During this trial the operators , plant. An increase in filtration rntes between 1 and 3 gallons 
were broken in on’the proper use of all valves, pumps, tanks, per square foot perminuteapparentlydoesnot materiallydecrease 
Bocculators, sand filters, etc. These trials indicated the need for the efficiency of the plutonium removals. Filter runs at rates of 
distribution baffles near the influent end of the sedimentation 2 gallons per square foot per minute average about 20 hours. 
tankg. Such bafaes were installed, and improved operation in The w r d  water requirement haa averaged about 2.5% of the 
dimentation was obtained. The plant w e  then put into opera- waste treated. 
tion on laboratory wastes on an %hour, May-week basis. This Chemical sludge production is also somewhat higher than WM 

echedule of operation was possible because of the capacity of the expected, perhaps because of a higher concentration of total 
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The materials of constmction are concrete and other m a h i a h  

only on the influent *el where the metals are 
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liter) are common and the poorest ef3uent so f a r  obtained haa 
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Table I. Laboratory Waste Treatment Plant 
- (Typiod andyticd data for 1 month’s operation5) 

T S  Solids. P.P.M. Suspended sdlicle. P.P.M. Turbidity, P.P.M. Pu Concentration, Counta/Minute/Libr 
Treated Treated Trestad 1 Treated 
and settling settling Treated 1 nettling Treated 

Raw filtered Raw tank Raw tank Glter RsW tank filtered 
waste efeusnt waste effluent ~ a ~ t a  emuents emueats waste 1 ettIuentr effluent. 

Maximum day SO09 2355 2500 33 800 ’ 38 5 5090 I 800 153 
Minimum day 275 750 2 11 75 4 0.2 35 10 4 

23 Averape 1850 1590 160 17 365 11 1.5 

pe:iod of pordlel operation. 

992 I 230 
0 The plant -ras opemted under serial treatment for a short period during the month: maximum plutonium in the filter etEuent waa obtained during thm 

I 

solids in the raw wastes. The chemical sludge containkg the 
plutonium rn drawn from the settling tanka haa averaged about 
1% solids. After concentration in the sludge holding tank this 
sludge COE’&S 1.7 to 2.2% solids. On filtration on an Eimco 
vacuum filter dth diatomaceom earth as a filter aid, the “hot” 
sludge cake contains between 22 and 25% solids. This wet sludge 
d e  is put into used oil barrels and is stored iu the contaminated 
storage area. The plant performance has indicated a sludge 
cake production of about 2 gallons per thousand gallons of waste. 
This means thst about forty 50-gallon barrels will have’to be 
stored for each million gallons of waste that are treated. A 
chmge from slaked lime to the use of caustic soda for neutralizing 
the raw wasb resulted in the production of a somewhat smaller 
volume of dudge. Thii ahom that considerable space is still 
required for staring “hot” sludge. However, this is a volume re- 
duction from the untreated waste of about 500 to 1 which is of 
the same or slightly greater order of magnitude than can be ex- 
pected by evaporation. Some additional reduction in volume 
might be achieved by sludge drying. Sludge drying, however, is 
not desirable a t  present because of the additional toxicity haz- 
ards involved in possible dust production associated with drying 
operations. 

Although slum has been tried intermittently for coagulation, 
difficu!ty ww esperienced in maintaining the pH in the range 
suitable for alum coagulation. Consequently, lime and ferric 
chloride have been used almost exclusively for coagulation. 

Septic sludge ha.9 been encountered in the sedimentation tanka 
owing to the activity of microorganisms on the organic matter 
in the sludge. This difficulty has been encountered in the two 
plants of this type built to date. At Los Alamcw this condition 
h a  b?en eliminated by the kequent withdrawal of sludge and the 
use 0: chlorine at the influent of the settling tank. 

The decontamination factors obtained in this*treatment may 
vary between slightly lea than 10 to aa much as 101. These 
values are not impressive when compared to the dwntsmination 
factors obtained by high efficiency evaporation processee on 
wrstes of higher activity. However, the decontamination ob- 
tained on these low level wastes producea an el3uent of drinking 
wnter quality aj far as plutonium is concerned. The volume 
of contaminate residue obtained, which is also important, is 
equsl to or better than evaporation proc-. 

caste 
An estimate of the cost of this treatment has been made on the 

basis of operating costa including such items 88 aupedsion 
and labor, chemicals, power, maintenance, overhead, and plant 
investment and depreciation, Investment in plant w89 written 
off a t  the rate of 10% per year. On this baais the over-all cost of 
this treatment is about 0.8 cent per gallon. This compare% favor- 
ably with costs of evaporation which have been estimated to be 
as high as 13 centa per gallon. However, this cost estimate of 
SOMI  per million gallons is a tremendous figure when compared 
to municipal water treatment at less than $50 per million gal- 
lons. The diEerence may be e.xpIrrined on the basis of volumea 
of waste to be treated, on initial cost of plant and equipment, and 
on higher supervision, operation, and maintenance costs. About 

90% of this cost is for supervision and labor and plant deprecie- ‘ 
tion. 

It should be noted that wastea are obfained containing plu- 
tonium which cannot be treated by the coagulation p r o w  
because the concentrations of detergents,) citrate, or polyphop 
phatea prevent floc formation. Some laundry wastea belong 
in the latter category. Such wastes may be treated biologically 
on twoatage high ratio recirculating trickling filters. E*& 
menta on the successful pilot D h t  operation of tricklhg filters 
for the removal of plutonium from IaunTy w a s h  have beea 
described by Newell et al. (6). The actiyted sludge pmcesa is 
not satisfactory in this case because of the propensity for foam 
production with substrates containing surfactants in atmtion 
procemm. Because of this and also the (greater stability and 
simplicity of operation, trickling filters are preferable. 

It has also been mentioned (9) that a) relatively high level 
process waste containing about 1.0% of ciQate is being treated 
by a modified activated sludge process. Such a waste would be 
impractical to treat economically by coagylation or carrier pre- 
cipitation or ion exchange processes. The zoogleal organisms of 
the activated sludge process are capable of oxidizing the citrata 
and producing an effluent with a much reduced organic content. 
The effluent from such a biological treatment can then be. treated 
without difficulty in the coagulation plant described here. 

It may be concluded that proper combinations of chemical 
precipitation and biologies1 processes can tk used to treat some 
refractory wnstes contah qing radioactive materials that could not 
be treated by either type of p r o w  alone.1 The public and the 
profession may be assured that progress being made in the 
development of new and cheaper methods for the disposal of 
wmtea containing radioactive isotopes in Atomic Energy Cam- 
mission installations. A number of other bvsrnment agencies, 
notably the U. 5. Public Heath Service, the 1U. S. Geological Sur- 
vey, and the Tennessee Valley Authority, have been cooperating 
with Commission scientists in the solution of specific liquid waste 
problems. 
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ReceivGd tiy ER-RPF 

Removal of Plutonium from 
I Laboratory Wastes1 I _  

- 
A rtady of tbe remod of pIutodum from laboratory 
waiter wa8 undertaken in order to secure information upon 
which to barn pilot plant &rip. The methodr inredgated 
included: mprcdpitation with inm, rlamipom, and other 
metal ions adsorption by rUiOu8 agents such as activated 
carbon, Cetite, kaolin, e t q  aad removal by liviag biological 
floc (activated sludges). 
The activated rludge prosem required a threeatage countcr- 

current plant with the addition of orgaaic food murcer ahead 
of each rtage in order to reduce the plutonium content of the 
effluent to the desired level. Activated arbon w a s  the best 
of the adsorption agents studied. Split treatment with long 

I 
I 

.~ periods of mechanical a j t d o n  war neuriup in order to 
prevent the crating of a large 1 amount of contaminated ad- 
sorption agen; When substantial amounta of organic corn- 
plexing agehta were absent from the wrtea ,  the copreapita- 
tion treatment appeared to be the dmplest, cheapes and most 
&aent method. An iron Hoc was preferable to an alum 
fioc. The amount of iron required for the treatment war 

1 nominal, 10 p.p.m. of femc chloride with &dent lime added 
to bring the pH above 7 waa adquate to produce the desired 
plutonium r e m o d  
Thir atudy rhodd permit d e $ n  of an adequate unit for 

decontaminating laboratory wastes containing plutonium. 

I 

. C. W. Christenson, &I. B. Ettingcrl, Gordon G. Robeck', 
E. R. He-, K. C Kohr, and J. F; Newell 

ATOMIC ENERGY COMMBION, LOS ALAMOS, h'. M. 
I 
I 

counts par minute per liter. Thy authoritiw believed that this 
goal should ~ t i s f y  the requirements which wil l  be dewloped 
for permissible plutonium content in drinkiag water. 

Since a waste may contain other toxic, noxious, or objectionable 
materials, an impxtimt mwndary objective is the reduction of 

materiala to satisfactory limits. In the case of these non- 
d o a c t i v i  contaminants piasent in the varim weates t o  be 
dealt with, the standards preacriv by Md- public health 
-ti- may be hlren m adequate. 

HE toxicology of plutonium comprk  a new field and while 
Tthb mbject is being diligemtly pursued, final clarScation 
cannot be expected for many yesn. At the time this work was 
initiated, d e  tokrance levels for the plutonium content of drinli- 
ing water were stil l  undetermined. Members of the Loa Alamoa 
scientific laboratory s t d  euggeated that the goal for plutonium 
content of any eauent discharged ahould be tentatively net a t  70 

1 Rrmt ddran, U. 8. PnW IIrltb &rr3a, Endronmantd Hrlth c.ota. cincinru.ri. Ohio. 
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The operation of an extensive Lsboratarg at LOO Alamoe de- 
voted essentially to the study of the handling and properties of 
radioactive rnsirrials rea~lte in the production of a waete con- 
taining plutonium. The plutonium content of composite daily 
sampletr has been fo&d to vary-from #)8 to 25,000 counts per 
minute per liter (1 microgram of plutonium equals 70,000 counts 
per minute or 1.10,OOo disintegrations par minute, 1 curie equala 
2.2 x 101* disintegrations per minute). 

The laboratory ia a research laboratory with no established 
routine; therefore, the properties of ita W M ~  vary continuously. 
The pH may be anywhere from 2 to 13 but is predomiaantly on 
the acid side. The total solids, both in the matter of mineral con- 
tent and the actual elementa present, will fluctuate widely. The 
fluoride content which is about 100 parta per million (p.p.m.) pre- 
sent8 a problem since the well water in this area now contains 
nearly 2 p.p.m. of fluoride and any incrssee in this amount due to 
a t r a t i o n  would newsitate d y  treatment of drbkkq water. 
The organic content of the wu& m y  hae been relatively 
slight. However, since the O p e d O M  producing the w a e h  are 
research investig8tbKU there id no gUaraatee thet at any future 
date subetanth1 amounts of organic matter might not be found in 
the w~sste. Some idee of the extrema variabiiity of compaeition of 
the waste may be gained from the fact that on &hour composite 
samples the total solids content of the waste haa been o b d  to 
range from 230 to over 8OOO p.p.m. 

Ruchhoft (9) has suggeated activated sludge M a M b l e   mea^ 
for removal of plutonium from such a weate. Newel1 (8 )  r e p o d  
upon the powible applicability of thia procam. k connection 
with t E i  particular waste, the activated sludge procegs might 
be feasible, but the over-dl picture is not too attractive, tmcauia 
a three-stage, countercurrent plant with the addition of &c 
food sources ahead of each stage was indicated to be a requisite 
for satisfactory plutonium roIpoval by nctivstad eludgs. 

-, 

Mineral Adrorption Agcntr 
Plutonium is notorious for ita tendency to be adsorbed from 

solutions of its ions by almoet any material or surface which it 
contacts. In general the choice of a material which d w  not 
tightly adsorb plutonium ia difficult. Because of this propert~r 
of plutonium ions, the invwtigation of a number of adsorption 
agenta was undertaken. 

Mineral adeorption agenta selected for invedigation were 
=lite, leas XJO-rnesh kaolin, less X & m d  pumice, and 1- 200- 
mcsh tuE. The two last agenb were eebted beeauee they are 
available in unlimited amounta in the viciniw of h Alamos. 

In wme preliminary adsorption ntudm the adsorption of 
plutonium was accomplished elowly. Retracted p e r i d  of 
stirring, up to 17 hours, were necewuy in ordsr to get a given ad- 
eorbent to remove the madmum amount of plutonium from solu- 
tion 

In connection with the use of these agents, the pH of the solu- 
tion treated appeared to be fairly critical in relation to the plu- 
tonium removal efficiency of the agent. 

Table I lista reeulta obtained in a number of plutonium removal 
studiw made using plutonium added to Laa A)amoo tap water ae 
the test material. In these expebenb the tap water wan 
epiked to contain 100,000.counts per minute per liter of plutonium 
and 3ooo p.p.m. of the various agents were added. After gentle 
etirring for 18 hours the eamplee were filtared and a d +  for 
plutonium. Plutonium analyws for thia and mbmquent parts of 
thie work were made uaing a method which is an adaptive mods- 
cation of a procedure deecribed by Langham ( f  ). 

The data of Table I indicate relatively hi& percentage re- 
movsb of plutonium. However, ahen the decontaphatbn of 
radioactive waste in coptemplated, the t b k b g  must be baaed 
not on the amount removed but on the .mount of material re- 
maining in the waste. For thin mmon, if m y  of theae admrption 
agenta were applied, multietype maid uimrption ope ratio^ 

. .  
would be required and the production of relatidy &ts 
of contaminated h r p t i o n  agents would be entailed by s ~ c h  a 
procese. Tbi ia debitely undesirable and after a relatively small 
amount of work with thw matedab further work wan held in 
abeyance pending attempts to develop more desirable methods. 

The EUCEBIYI with the mineral adsorptive agents suggested the 
uae of activated carbon. This material proved to be mu& more 
eflective than the several mineral agents previously studied. 
From the standpoint of actual procaa operation the carbon har, 
the further advantage that after separation and drying ita plu- 
tonium content could be further concentrated by combustion of 
the carbon. A number of studies were made of the ehiency of 
activated carbon. For this work the teat carbon WUJ Darco G-60. 
Several types of carbon were investigated, md in gene& thoee 
e s r b o ~  effectively used for water treatment purpxea wen, mm- 
parable in performance. Availability and ease of handling in 
laboratory atudiea were responsible far the uae of W. ~ 

Table I. Removal of Plutonium by Mineral Admrptire Agent8 
PIutoniurn Raiua, 

' &est C o u o W M W L i t o r  % Redoation 
Celito . K.olio 
Tuff 

' Pumica 

,gee0 
8180 
125 
8020 

92.6 
96.6 
99.9 
91.4 

Table XI. meet of Carbon Doage in R e m o d  of P l ~ m n i ~  
from Spiked Tap Water 

Cooae Ramrioinl la 
Filtered Su roabnt. 
Counb/&/Litrr % Reduetion Cubon 

D- P.P.f? Aftorl.6hr. After17hr. Aft.rl.6hr. Aftst17hr. 
100 64 750 15 420 42.7 86.4 

464 99.4 08.6 E, 110 99.7 99.8 

am a h  1:625 97.1 98.6 

2 m  . 
loo0 

1 
Table 11 shows the multa of one study of the application of 

varim amounts of carbon for the remoylil of UIO,OOO counta per 
minute per liter of plutonium added to tap water. The data indi- 
cate that increaaing carbon doeages result in dncreaming midues 
in the treated solution. The relationship between the carbon 
doage and the plutonium adsorption doea not follow the Freund- 
Ech iaotherm or the Langmuir equation. Admtegeow applicb 
tion of carbon would entail split doeage. 

As a further study, two composite samples of the actual labora- 
tory wade were adjuntd to pH 8.3 with lime, treated with 300 
p.p,m. of carbon, and stirred for I8 hours. ReMllta of this work 
am ahown in Table III. On the basis of work eubquently to be 
r e p o d ,  it is di6cult to determine whether the e5cscy of the 
treatment cau be attributed in any meamre to the megb of the 
abrbon. 

Studiee were made of the efficiency of carbon k the presence of 
certain complexing agents. The efficiency of the carbon waa 
highly variable, depending upon the pH of the solution. One of 
the unfortunate properties of the carbon WM that in the presence 
of citrates, for instSnce, it had a reasonable efficiency only a t  a pH 
in the vicinity of 2. The deaign of a treatment plant to function 
at  thia pH would entail an sxorbitemt c a t  .nd mwy operating 
problenu 
Whiletheredtaobbinsdrrithactivatdearboniwliatedthat 

it might be used to effect the deeimd plutonium remod, in some 
the prcmpe& wm not too athctipb from the practical 

operating standpoint. Accordm&, fmtk work on arbon WM 

held in Sbeyance becauw it oeemed to d e r  k a ~  pm& t ha~~  the 
mrkwith coaguhts which wzu nnder my. 

.. 

t 
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# 
of treating.thm0 waster with Dlch Inateriala (iron .od dum) 
are.conternplated it ia mmewhat hard to ddgnata specifidly 
the nature of the pnxrees being hvestigatd. The forces which 
may be operstive in the use of theae materiab include: 1, cop- 
cipitation; 2, adsorptip by the produced; 3, hculation 
of suspended or colloidal plutonium present in the waste. 

9 

Table m. Treatment of Plant Waster with 300 P.P.M. 

Plutonium. Covn 
Count./Mbra/L& 

Activated Carbon after pH Adjustment 

Composite Before Alter 
Plant Wram trcmtment %Reduction 

Januuy 17 e230 116 os. 1 
January 12 . 7m 450 oa. 7 

The use of iron and lime for runoviog plutonium from distilled 
water was b t  attempted. Three -plea of distilled water were 
apiked with plutonium Twenty parte per million of-iron (FeClr) 
were introduced into each eample and the pH was adjusted to 
about 10.3 with lime. The solutiom were etirred until a slight pre- 
cipitate formed, settled, filtered, and analyped far plutonium. 

' 

Plutonium Coma. Count./bfia/Libr 

hstmenl  trw- 
. Bdon . After 

le4 

80 
ie 

It was evident from thin work that these mate& could be uaed 
in removing plutonium. Although only a alight precipitate WBB 
formed it filtered well and nearly all of the plutonium WBB re- 
moved. Subsequent terrte with plutonium in dietilled water to 
which errustic alone wsa added to raise the pH indicated no de- 
crease in plutoniym contsat after atration *ugh paper with 
filter aid. 

Several .experiments were run luring kon and l i i  flocculation on 
composite tmnplea of the laboratory wastee. Theae all yielded 
uniformly good results. 

Rather extensive erperiments wre run in an attempt to evalu- 
ate,the e5caoy of the variow aombiitiom of alkalien and 
coagulants. For the purpocw, of thin d k w i i n  one set of data 
comparing the we of the various chemicals at verging pH values 
is presented in Table IV. 

1 

. 

Table IV. Cornpariron of Use of V h r  Alkalies and Cb- 
8gulantr in Removal of Phatonium fmm kboratoq W8stcr 

None ... NHrOH 9.6 e9 es S3.8 
FeCL-Fe 20 NHtOE 6.3 laS0 40 25.0 

20 NHrOH 8.3 63 60.6 
20 N E O H  0.K ... 
20 

20 
43 
48 
4a 
43 
30 
Po 

Po 
Lime 
Lime 
Lime 
Lime 
Lime 
LimD 
Limo 
Lime 
NbOH 
NsOH 

0.4 
6.1 
0.4 
9.9 
4.2 
6. 0 
7.8 
8. a 
7.1 
9.9 

e 
14 
91 
7 
10 
76 
10 
10 
45 

ie 

&.a 
87.4 
87.6 
87.0 
88.4 
88.0 
Be. 8 
a. 8 
m 

h order to obtain a rupraentstive rrlDpb of the waste for thh 
work the &hour eomp#ib ramplea on m w d  dqa weru 
combined and 150Cbd. pofiona of the mixed compoeitea were 
taken for experimentatiom. 

This waste showed the following chamcteriatia: plutonium, 
4500 counts per minute p k  liter; pH, 3.0; acidity, 444 p.pm M 
calcium oxide; total rolidr, g50 p.p.m. Ia all CWI the promdure 

WM to add thecoagdant and then adjust the pH to the d& 
value with the choeen alhali, while tbe w ~ t e  waa stirred rapidly. 

. This WM followed by slow 6tirring for 15/minutes at the eod of 
which time sample were withdrawn for ypended no?& debp  
minationa. The remainder wan then filtered and 1 liter of the 
filtrate ueed for plutonium ansay. 

Table IVBhowathat d o f  the m a g ~ h d  and dkduused were 
effective in removing plutonium from th ie particukr waste. The 
use of ammonium h~dmxide and sodium hydroxide ahowed a 
markedly lower amount of suspended soli& in the mixture. The 
low production of .suspended aolida has the great advantage that 
it nsulb in a smeller amount of dudge for further disposal. 
However, the tlocs produced ~ ~ , ~ u m  or sodium hy- 
droside did not alwayn settle well and this might present certain 
problem in plant operation In every when lime waa used 
aa the alkali a heavy floc which wttled fyt and filtered rapidly 
waa formed. Time did not parmit a complete evaluation of 
the various possible combiitbna of coaplanta and alkalh. 
While there w(u no really clear-cut bask for a decision, l ime and 
iron were chosen for immediate study for the following rea3oru: 
1. The floc produced using this ;ombi+tion seemed to settle 

2. It waa belteped that 9 e use of iron would permit the useof 
better and Glter.more r 

a aider H rao d such p.roved deqble .  1 .?n particular, the ust  
of very grgh p f v a l u a  mrght be faable  mth m n  and not with 

I 

- 

Treaeent of Iabonrtory Wasted with Lime and 
FenicChIoride 1 

Compoeite samples of laboratory waatw laere collected during 
the.working h o w  on eleven Merent dap, one sample '(4~b a 
composite of the overnight b w  for February 17 and 18, and one - 
sample wan collected representing the weekFd f i w  for February 
11 through 14. A aample of the previously deacribed combined 
laboratory waste waa included in this +at. 

The mechanics of the experiment inclu? the addition of 20 
p.p.m. of iron (ferric chloride) to act as the coagulant, than ad- 
justing the pH to about 9.5 with l i e .  TP plutonium con- 
trationS in the untreated sempb varied from 116 to 5350 counta 
per minute per liter. After the lime and f y c  cbloride treatment, 
the concantration remaining in the filtered efiuent varied from a 
minimum of 2 to a maximum of 37 coupts qer minute per liter. 

There is always a posaibiity that them p a t e a  will contain a 
much higher concdntmtion of plutonium waa present in the 
aamplea tested. Accordingly, esch of the above samples was 
 piked with 63,OOO counts per minute per liter of plutonium and 
the coagulation procedure WM repeated. The results were, in the 
main, satisfactory- Onehalf of the ready obtained were less 
than 100countsper minute per liter. The oym'ght and week-end 
atunples were the lesst amenable to treatmeyt, the reaults in thesa 
emes being 916 and 631 count) per &uta per liter, respeCtinly. 
Thesa sample# were treated again with 100 p.p.m. of iron instead 
of 20 p.p.m. resulting in a residual count of 196 and 238 counts per 
minute per liter. 

The above work indicates that serial coaqlation may be neces 
mary to maintain consistently a plutonium concentration 1- than 
70 counts per minute per liter m the dnal Auent. 

The data on thm expethents, prasented in Table V, are indi- 
cative of thecharactehtica of thw wastes and the naulta of 
the treatmeat wi th  lime and faric chloride. 1 
The data contained in Table V &ow the following inkrestkg 

observationr : I 

1. The average of suspended solids of the flocculatad mirtures (m p.p.m.) ia about 25% of the average of total solids (1205 
p.p.m.) contained in the untreated waste. Apparently, :* 
-tion will produce lee9 mlids thy would an evaporat~on 
process for thew wtute. The total soh& of the untreated w ~ d t d  
were 6184 p.p.m. and 5094 p . p 5  on February 4 and 14, respec- 

I 
! 
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Table V. Treatment of Laboratory Wartes with Lime and F e m c  Chloride 

D& 
1949 

lo: 

PH 

i:e 
2.8 
2.9 
3.0 
3.1 

8.1 
2.0 
3.3 
2.6 
3.0 
8.1 
3.9 

8.2 

... 

, . .  . .  - .  

Total Soli& Bwpended Solids 
P.p.m. % aah P . P . ~ .  % ash 

664 40.2 21 
8184 24.0 25 
550 48.7 13 
449 41.8 13 
378 69.4 10 
387 61.9 20 
351 64.9 20 
!223 72.7 ... 

3084 24.3 17 
* 388 66.6 24 

692 60.0 . . 9 

412 64.7 16 
872 60.0 19 

290 . 75.1 ... 
1296 61.8 18 

28 
12 
23 
22 
8 
0 

18 

29 
4 

17 
47 

20 

s" 

.. 

Aeidit ' 

P . P d  

S O  
444 
829 
302 
337 
280 
234 
194 

3 
353 
101 
Pa7 
144 

3 

228 
48 . 

Nitrates 
P.P.M.' ... ... ... ... ... .. . . ... 

3 
3826 

81 
19 

122 
3 
5 

563 

PI, . 

tively. The corresponding %wpended solids in the flocculated 
midues were 247 p.p.m. and 485 p. .m. 
2. The data show an average of b.5 gallom of wet sludge pro- 

duced by coagulation per IO00 gallons of waste, repreaenting 
about 3.09 pounds of dry solids r lo00 gallons of waste. This is 
an over-all reduction from 833~pounds of waste liquid to 3.09 
pounds of dry radioactive solids. 

3. '@e fluoride content is expsively h@ from a publi? health 
standpout to perrmt dzscharge mto a receim stream or mto the 
ground in a district where the'existing fluon& level is relatively 
high. 

4. During the working h o w  the pH characte~tica are pre- 
dominantIy in the 2.0 to 4.0 range, whereas the night and weekend 
flows are in the normal range of the water supply, 7.8 to 8.3. 
The avenge acidity for the waste in thia study WM 228 p.p.m. in 
terqas of +cium odde. As expected the acidty was very low 
dunng the mght and week-end flows. 

In addition to the data cited in Table V additional composite 
samples =ere treated M previously described. The data of Table 
V are reasonably representative of the over41 picture obtained 
by the additional study. In the interests of brevity, the details of 
further data will not be preeented. 

, 

Complexing Agents 
The wastes involved in th ia  discussion are produced by the 

activitis of reaearch laboratories. The future activities of the 
laborstory are entirely unpredictable; therefore, the future com- 
position of the waates cannot be anticipated. However, it is ob- 
viously prudent to investigate possible contingencies. 

From the standpoint of the chemical precipitation k m t ,  
the most disturbing development would be a change in the com- 
position of the waste which would introduce large quantitiw of 
materials which either complex plutonium or the carrier to a high 
degree. In general, materials which could complex iron or alumi- 
num ions would be expected also to complex plutonium to a high 
degree. To provide some information m i n g  the functioning 
of a ferric hydroxide treatment for plutonium ramoval, the func- 
tioning of such a process in the preaence of some common complex- 
ing agents such sa citric acid and Various phosphates WM in- 
vestigated. 

Prelimbuy work demonstrated that the lims and iron treat- 
ment described above failed camphtdy when it waa uaed on 
wastes containing considerable quanti- of citrstea These 
materials, however, could be treated fairly effectively by increas- 
ing the pH to values approaching 12.0. One set of data illustrat- 
ing the effect of pH on plutonium removal in the preeen~e of 200 
p.p.m. of citrate is preaented in Table VI. In this work 1500 ml. 
of tap water containing 200 p.p.m. of citric acid and fortilied to 
'contain IW,C@CI counts per minute per liter of plutonium were 
treated with 20 p.p.m. of femc chloride and the pH adjusted to 
the various valuea ahown, by the addition of lime and sodium 

Fluorides. 
P.P.M. 
... ... ... ... ... ... ... ... 

4 
200 

- 180 
. 120 

100. 
4 

90 
100 

:.eZation 
J Filtered 
lent, Counts/ 
./Litat 

Muter 
treat- 

Rev 
4500 
2200 
1440 
1540 
1850 
1440 
63350 

118 
2360 
2400 
850 

1100 
160 

2030 
1815 

ment 
with 
F&IJ 

20 

4 
2 
8 
6 

4 
0 

21 
87 
29 

8 
19 

e 

ie 

ia 

B u u p n d d  . ' 
. &h&in 
' Raculakd 

-turn, 
P.P.M. 

iii (80% uh) 
083 
069 
b27 
460 
486 
195 
485 
340 
314 
209 

le3 
8 3 '  

873 

Lb. Dry 

l"d;df&. 
WMtO 

i:& 
6.69 
6.67 
4.39 
3.75 

1.62 
4.04 
2.83 
2.02 
1.74 
0.09 
1.86 

a. as 

8.00 

Gd. Wet 

of maate 
(from 
Imhnl 
Cons) 

46- * as 
13 
9 

10 
12 

11 
11 

7 
11 
10 

&d&l. 

' ab" 

... 

hydroxide. Reviws to the addition of the coagulating chemic.& 
100 p.p.m. of ground tuff were added for weighting materials and 
aa a nucleus for floc formation. 

Table VI. Effect of .pH on Removal of Plutonium from Tap 
Water Fottified with 200 P.P.M. of Citrate, 100,000 Counts/ 
Min./Liter of Plutonium, and 100 P.P.M. of Ground TuE 
MI. of MI. of Buapsnded Reaidurl 

C%%, pH P.P.M: Formation Mm/Lt.r Soli& moo count?/ 

~ o o o  
890 
68 

9.1 109 
10.0 299 E?mY; aa:soo 12 0 

20 0 
0 

28 1.S 12.1 470. . Fairblood as 1 1 . 2 .  617 Fair 

The anomalous values for suspended aolida a t  pH d u e s  of 11.2 
and 12.1 may be explained by inaccuracies in the addition of the 
ground tuft slurry or the lime elurry. The results show a definite 
correlation between the type of floc formed and the reduction in 
plutonium concentmtion. The results at low pH values come 
spond to the resulta obtained previowly with wastes containing 
citric acid. 

Effect of Phosphates 
Because most of the phosphatea complex iron it is rerrsonable 

to assume that plutonium removal by iron and lime in the p r e  
ence of large amounts of phosphate would be comparatively poor. 
Since various phosphatea may be uaed in cleaning and decon- 
taminating processes, any method of waste treatment may be 

.forced to cope with these agents. 
Experiments were run wing tap water containing 100,OOO 

counts per minute per liter of plutonium (1) with addition of 200 
p.p.m. of sodium pyrophoffphatas; (2) with addition of 200 p . p a  
of Calgon (sodium heuametaphoephate); and (3) with addition of 
100 p.p.m. pyrophosphate, 100 p.p.m. Calgon, and 200 p.p.m. 
citric acid. The etudy procedure wan the 8 8 m ~  sll reported for 
making the observations listed in Table V except that all solu- 
tions were brought to a pH of 12.0 with iron, lime, and eome 33% - 
caustic. The results were M followe. 

. COunWM~O./Liter 
Bsmrtmng 

#K) p.p.m. d u m  110 
95 

896 
% % ! ! % i d .  100 p .pm p m  

phosphsts. 100 p.0.m. Cdgon . 

Floc formation waa not very good in the sample with citric acid 
but was rather good in the other e e n t a .  In all caaw no floa 
formation waa noted yntil a pH of 11 WM awached. 

. .  
* I  
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Another eeriea of expsriments WM mn to determine the effect of 
krger quantities of citric =id, Calgon, eodium orthophosphate, 
and sodium pyrophosphate. In thew experiments 1500 ml. of 
distilled water were spiked to contain 100,OOO counte per minute 
per liter of plutonium, varying amounta of the complexing agenta 
added, followed by 100 p.p.m.-qf linely ground tuff and then 
coagulated by addition of 40 p.p.m. of iron, and calcium hy- 
droxide slurry and caustic eoda to raiee the pH to 12.0 to 12.2. 
The mixture waa stirred for one half hour, filtered, and analyzed. 
Results are &own on Table MI. 

E 
Rad 
Yellow 

'Yellow-ahid 
W h i t . - y d l o W  
Yellow 
Yellow CIOod 

107 
157 
97 
40 
18 

130 
ai 
a5 uro veiy good Yellow vwoood 41 t 

0rthophwph.t. 100 Good Yellow Good 
800 Good Y~!ow-wUU Good 16 
400 Va?ygood Whatcydlar V w y d  I7 

None ... Good Red oood 219 

All of the samples filtered clear to yield a filtrate with lese than 
1 p.p.m. of iron. The amount of floc and ita settleability generally 
increaaed with the amount of phosphate added indicating the 
formation of insoluble phosphates. The ftw formed 'in the 
preaence of the several phwphatw studied wan generally lighter 
in color than thoee obtained in the absence of phusphatea Ap- 
parently, if the pH is maiatained abwt 12.0, phaephatea and citric 
acid up to 400 p.p.m. have relatively little effect on the removal 
of plutonium by noncoagdation. 

Phosphate Coagulation H Presence of Citric Acid 
In previous axperimenta a heavy white precipitate was formed 

at a higher pH with calcium hydroxide and phosphates, even with 
citrates present. This suggwta that perhaps the inaoluble p h w  
phates muld sat sa Carrier for plutonium. A series of experiments 
WPB set up to teat this hypothesis. To 15oo'ml. of epiked (100,OOO 
counts per minute per liter of plutonium) distilled water were 
added 400 p.p.m. of the various phoephateo, 200 p.p.m. of citric 
acid, 100 p.p.m. of t d ,  and the pH wau raised to 12.0 with calcium 
hydroxide slurry and sodium hydroxide. The namplee were 
stirred 30 minutes, filtered, and analyzed. Anhydrous filter alum 
was used in one experiment. Reeulte are shown in Table VII I .  

Table VIII. Removal of PludDmum (100,000 COunts/Mh/ 
Lite!) at pH 12.0 by Lime m d  Sodium H droxide .nd Variour 
h d i a r y  Material8 in Presence of 200 g.P.M. of Citric A a d  

acsidud 
Cbeismical . Flm Battle. Countl/ 

Added P.P.M. Formation ability &n./hter 
Poor 100 
Good 206 
Good 167 

475 

Calgon 400 Good 
Pyrophosphate 400 Good 
Orthophapbta 400 
Alum 60 V ~ p o o r  Vsrppoor 

F& 

1913 . ' .I 
The fact that an alum tioc has a .pest h i t ,  for plutonium at a 

high pH value is demonatrated by theplutonium removal f d  
in this  ̂experiment. While a very smalll amount of alum fboe wm 
formed at pH l2.0 the renao~al in of 99,575. 

ESCC~ of =dum Ion on m+tion in the Presence 
of Citric Acid and V ~ U S  Phosphates 

I Ekperinwnta were run to determine the effect of the calcium ion 
on flocculation. Fifteen-hundred milliter samples o l  spiked 
(100,OOO counts per minute per liter) dptillecl water containing 
100 p.p.m. of mi, 200 p.p.m. of citricl acid, 200 p.p.m. of the 
various phusphates, and varying amouny of calcium chloride were 
flocculated by addition of 40 p.p.m. of $" and sodium hydroxide 
to briag the pH to 12.0. The samplea were all etkred 30 minutes, 
fiJtered, and anal@. In mme casea double filtration waa neces. 
eary. "he d t a  are shown in Table fx 

I 

good floc ia not neee4Earp for good pluto~um removal except in 
the presence of Calgon. Apparently Calm is a good complesing 
agent for plutonium BB well 88 for iron fan$ calcium because even 
with a fair floc the d u a l  count was etill in excess of 
counb per minute per liter. In the of /sodium pymphosphsta 
and sodium orthophosphate when no lcalcium chloride w a  
added, the floc was prac t idy  nonedatept and with pymphoe 
phate a small amount of iron came the filter paper yet the 
plutonium removals were good. In mwtlcases the iron ws9 all 
filtered out but th8 precipitate m verg finely divided. 

PlantDesign 1 
The laboratory iaveatigatiot~ indicated that the process would 

work under any condition 80 far encountyed, but that ordinary 
water treatment plant practiee~ would have to be elaboxated 
upon in order to make Certain of consistdnt d t s .  Acemdingly 
facilities were provided for prolonged perib of Bocculation and 
miimentetion, slow filtration rates, andl for serial treatment. 
Holding tanks wem also provided for CollaOtiOg the efauent for 
monitoring and, in the event of Pprtia failure of the process, 
pumps wem W e d  for m e  of efeueat to preliminary holding 

holding tanke w e n  conatmeted of &ent size to hold over- 
night and weekend &W 00 that the plant 'eould handle the flow 
when operated only 8 hours per day. 

tenks fOr retnabnent. b Order t0 d U C e  OpeMthlg Costa, 

1 
A flow dicrgnun of a p h t  88 constmcbd is shown in Fi y e  1. 
The wsste en- the plant through a weir, 1, where p and 

Bow meaaurementa are made. It next pamen to the &Mh mixer, 2, 
I 
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where lime or caustic soda is added for pH control and then into 
the primary holding tanka, 3 P , 5 ,  and 6, which are large enough 
to hold 3 daya' 00w and will ailow for equalising the characteristics 
of the.wsste. One holding tank, 3, is se arated from the others 
and d l  be used for etozege of waste &ult to treat 80 that it 
ma be blended gradually with the remainder of the waste. Theae 
tanL are equipped with StirreR for holding solids in suspension 
and are also hopper-bottomed EO that sludge m y  be drawn off at 
this point if desired. The neutraliied waste is umped to the 

rimary flocculator, 7, which hss a detention peridof 60 minutes. 
Lime, caustic soda, alum, ferric chloride, activated carbon .or 
any other combinahon of chemicals or hrbenta  may be applied 

. I. Influant Wd(r Cnannol 
2: Flask Murr  
3,4.5,6 Rim00 Hddlng Tanks 
7. Rimoty Floeculotor 
6. 9 Sodimmlallon Basin 
9. Socondory Fb56ulOIOt 

IO. SrbimenmlonBoJn 
I t  12 I3 Sond Flltam id r i i t  'Holding t a d  

Figure l. Flow Diagram of Waste Treatmeat Plant 

that if a good floc is formed and the supernatant is clear mmt of 
the plutonium will be retaiued in the sludge. Therefore, the 
of coagulation d will be determined by visual *on of 
the clarity of supernatant. The next important critmion is in 

ultimate problem the combiition of chemicals used will be 
.those that produce the least amount of sludge 8nd will still give a 
clarified effluent. Jar testa will also determine whether or not the 
flocculation and settling operation will be in parallel or eeriee. 

Exploratory etudiea indicated that the return of sludge to 
neutralized waste would be advantageoua.in treatment of these 
wastea. Hence piping in the plant WBI~ ureaged 80 that 
sludge could be returned from the dudge holdii tank to 
either of the Bocculatora or to the primary holding tank In  thia 
way the amount of coagulant used could be decreaeed considers- 
bly, thereby reduciag the ultimate amount of sludge which would 
be produwd. The application of this method b described mora 
fully below. 

adsorp 

amount of sludge produced. since dispoeal of tb dudgo is the 

One other possibility in treatment is the addition of 
tion agen*.g., activated carbon--to the Baah mixer and allow 
contact for 3 dam in the primary holding tanka. S i  only thorn 
carbons which are b l y  divided are efficient in p h t o h  re- 
movals it would probably be necessary to coajphte, aettle, and 
filter this material and thus provide a little more sludge. Thin 
method would be ueed to advantage only if complexing agenta are 
absent. It is not anticipated, a t  this t h e ,  that carbon could 
be used to any great advantage but provisions are made for ita 

In order to aaticipate some of the problems which m y  occur, a 
pilot plant WM built after the actual plant WM deaimed. A 
low diagram of this plant, which hae a capacity of 1 liter par 
minute, is shown in Figure 2. 

m. 

here. Mter flocculation the waste entera the rimary sedimenta- 
tion basin, 8, near the water level and o v e d m  into a weir at  
the opposlte end. The Fttling tanks am hopper-bottomed for 
sludge collection and mthdrawal. The claded waste then 
flows back to the secondary flocculation tank, 9, where additional 
chemicals msy be added and the mixture flocculated again. The 
reflocculated waste then enten the secondary settling tank, 10, 
which is similar to the rimary settling tank, and after.+n+ 
tion it p q  to-the %Item, 11, 12, and 13. Detenhon tame i 
aerial operabon IS 6 hours in each tank. The 
flocculators and settling tanks may be operated 
in parallel or.either may be taken out of 
service without rdi+mg the other. 

The filters contam sand of Merent gradea and 
will be used for com Blieon on rate and 
sand coe5cient stu8ies. T g e z  efiuent ia 
collected in the eluent holdin tanks, 14, and 
will be monitored before final &p088l into !he 
adjacent canyon. The filters are waehed mth 

water is re- 
effluent water and the 
turned to the primary hol g tanks for treat- 
ment. Sludge collection is rovided from all . 
points in the lant where dmentation might 
take place. T i e  sludge flows by gravity to the 
sludge holding tank, 14, where it allowed to 
concentrate further and the supernatant is re- 
turned for treatment. The settled sludge is 
transferred by means of diaphragm sludge 
pumps, 16, to the vacuum ater, 17, .where it is 
urther dewatered. Tpe sludge cake IS collected 

in drums and buried m the c?ntaminat+ dump. 
A continuous centnfuge, 18, LB also pronded for 
dewatenng the sludge. 

~ater iab  of construction are concrete through- 

l o  
nOI41ng Tank 
bf MonilDcing 

Figure 2. FIowDiyMofLabora~$reaPilorPknt 
,- 

out. Stainless &eel and Duriron are used where 
metals are in contact with the unneutdzed waste. 

&ice the plant waa not completed until Aprii 1981 no 
operating data are available a t  this time. Ani& fmm the d 
troubles in M i n g  up a new plant it appeum that no great 
d&cultiw win be encountered. 

The method of operation of the plant, in particular the chemi- 
CaLe used, wi l l  depend, of courw, on the lraturs of the wastes. It 
is plapned to run daily jar testa to detarmine the beat combina- 
tion of chemicdr Fortunately paet euperienw has indicated 

. .  

The wastea flow from the atom& tauk into a conohat head box 
which maintains the flow at 1 litar per minute. The flow from 
this box is into a funnel at  which point the chemic& are added 
and are mixed with the waste in passing through the pipe to the 
flocculator. The flocculator consmta of a steel cylinder e uipped 
with a slow motion stirrer and rovidee for a 20-minute #mcula- 
tion period. The settling t& is a &gallon drum provided 

with a hopper bottom for sludge coUeetion. The inlet is at the 
center.and is submerged. The overflow from the Eottiing tank is 
into8 weiraxtcndingacmaa the top and this carriea the wmta to8 
nand filter. The detantion pariod in the settling t a d  t 3.5 hours. 
The vd filter-is made of M&ch length of 28/&ch U t e  tubing 
aontamng 24 inches of filter sand. The flow through the filter in 
pgdated at 1 gallon per muare foot per minute. 

. 

4 
The pilot plant hae been in operation for only time. The 

data obtained are down in Table X. The operation b broken 

< 

1 
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Table X. Treatment of Lboratory Worter in the Pilot pknt I 

1 
Plutodum. 

Bet 
1. aunt. /=n. / t ibr 

Period Obr. Fe NaO? MI./L. .DDY 4 flow % R a w  d. etr. P.PX Raw Find 1 Raw d. 011. 

Tot4 Sludge Removed 
N~ Chrmie.l.Mdd. Flow - Fluorides, P.P.11.' 
of P.P.M. Roe. fitan; Liten/ rut. no& IFndRuorsr R.r. pH 1 . t.nL F i i  

5/23-8/21 
Mu. 16 42 42 1000 600 435 a ... 1.1 70 70 2 29915 '1 .1  10.9 2S.m' 199 I)B 
Mi 16 24 20 150 50 2(u 8 ... 0.9 13 20 1 475 1.9 8.7 1 1.300 6 a 

Av. ... 4 ... am 242 824 4.s 1.1 I..! . . . . . . . . .  m 5.1 10.81 w 41 2 3 . .  

AI. 16 as 32- 47a 188 SBJ 14.2 8.8 1.0 46 41 1.6 ia 5.8 10.0 4.010 93 14 

Min. ... 4 ... 103 130 150 0 . Z  ... 0.9 . . . . . . . . . . . .  3.2 1.0 197 21 2 
7/19-7/26 

Mar. ... 4 ... 1200 720 375 9.9 ... 1.4 . . . . . . . . . . . .  5.7 13.0 1 1.390 81 
\ 

down into two periods. The first period from May 23 to June 2 
shows the resultd of treatment with 38 p.p.m. iron in the form of 
ferric chloride, 500. p.p.m. aodium hydroxide, and 32 p.p.m. cal- 
cium in the form of calcium chloride. In the second period from 
July 19 to July 28 the calcium chloride waa e l i i t e d ,  the iron 
doeage was decraaeed to 4 p.p.m., and sludge waa recirculated 
from the settling tank back to the fioccubtor. 

The pilot plant WM &st operated wing ferric &&de, cab 
cium chloride, and eodium hydroxide. Calcium chloride and 
scdium hydroxide were used in preference to lime because of 
the eane of feeding these two solutions rather than a slurry of 
lime. 
An examinstion of Table X ahowa that this type of treatment is 

very effective in removing the plutonium from thepe wastes. For 
the first l a y  period the a- plutonium residual in the 
filtered efluent waa 14 counta per minufe per liter with a mad- 
mum of 39 and a minimum of 3. Even the relatively highly radio- 
active aample with 23,OOO colllrb per minute per liter waa treated 
effectively. The aludge, however, is considerably qore volumi- 
now than waa expected. The data in Table V indicatad that the 
sludge volume (by Imhoff cone method) would be about 20 gallons 
per lo00 gallons of a t e .  

In the pilot test run tho eludm volume wan increased by s factor 
of 10. The figurea in column 6, Table X, were determined by 
withdrawing a sample from the flocculator efeuent and allowing it 
to settle in an Imhoff cone for a period of 1 hour, then measuring 
the settled sludge. This baa essentially the - method used in 
determining sludge volume data for Table V. The average value 
in Table X is 186 ml. per liter indicating that the sludge formed in 
thii flocculator does not compact nearly M weJl aa that formed 
in the jar testa which provided the data for Table V. The sludge, 
however, compactr mors in the wttlhg tank sad the sludge 
volume after settling overnight in the tank waa 3.9% of the total 
flow. This sludge had a solids content of 1.0%. The total dry 
solids removed from the systam compane favmbly with the 
amount of dry sludge per lo00 gallons reported in Table V. It &I 
hoped that the quantity of sludge removed may be reduced by 
more careful additions- of chemicals. 

It will be noted from the table that thia treatment resulted in no 
appreciable decnym in the fluoride content of the waate. 

While a few exploratory laboratory testa indicated that the 
fluorideacould be greatly reduced ae the insoluble calcium fluoride, 
the fluorides are apptusntlp complexed consiasrsbly and will not 
precipitate. For this rearon a 2*/rinch filter WBP installed with 
about 12 inchw of Fluorex. Rssulb EO far indicate that the 
Fluorex io quib efficient in removing the Bnorids The high 
Buoride content of the waetea will require large quemtities of 
F l u o r a x o r f r e q u e n t m ~ t i o e  - 

Recirculation of sludge ~ a 9  tried out in the pilot plant for a 
short time. Previously eettled sludge,'conteining about 1% 
eolida, WM recirculated from the sludge holding hak back to the 
flocculator a t  a rate of 50 ml. per minute or 6% of the total flow. 
?hi gave eswntiaUy the name cuumnt of fioc in the flocculator aa 
with the prtwioun method used. During this time no additional 
calcium wan added, the pH WM r a i d  to about 10.5 with cawtic 

I 

aoda, and 4 p.p.m. of iron were added. Sludge volumes were 
measured daily and the amount of sludgel was reduced consider- 
ably. I t  is entirely possible that with close pH control this volume 
might have been redudepen further. Tale period of this test wau 
very short and the data rather sketchy./ The test data ahow, 
however, that recirculation of sludge is adyantageous and may re- 
sult in greatly reducing the volume. of eludge produced. 

I 
Conclusions 1 

Plutonium can be*removed from labon&ry wastea by mineral 
adsorption agents such BP hdy  ground calite, pumice, or a vel- 
canic tufi. This method d d ,  however,lenteil serial treatment 
and would result in large quantitiea of m+oactive sludge. 

Adsorption with activated carbon ahowed considerrrble promise 
in treating rsdiosctive b t o r y  w e 1  A prolongmi contect 
period is necessary. Incbemtion of carbn would further con- 
centrate the plutonium Cosgulation, +entation, and atn- 
tion would probably be mcesary to follow the adaorption period. 
Complexing agents such IW citrates reduce the efficiency of acti- 
vated carbons, pH is rather critical, and in~the presence of citratea 
carbon is effective only at pH 2.0. Treatment at such low pH 
values would necessitate abnormal expanse in plant construc- 
tion. 

Coagulation with iron and lime resuldd in good removal of 
plutonium from laboratory wastaa. I 

Complexing agents such as citrate3 and phoephatee interfered 
with coagulation p r d u r e a .  T h e  interference can be overcome 
by addition of calcium ion and increasing the pH to about 12. 
Activateddum silicate L valuable in -ting floc formation. 

Coagulation treatment results in a filtered efauent containing 
less than 70 counts per minuta per liter of plutonium. About 20 
gallons of wet dudge are produced per lo00 gallone'of waste, r e  
d t i n g  in about 3 pound5 of dry solids. j 

A treatment plant for these waetes should provide for: pro- - I  
longed flocculation and sedimentation, serial flocculation and 
sedimentation, and low Btmtion rates. 1 I 

Results of 2 months' operstion of pilot plant confirm laboratory 
esperimentation. Sludge recirculation appears to be effective in 
treatment. I *  

Fluorax atem are necesary for proper ffuoride removal. 

The work upon which this paper is bas& WBP performed at Loa 
Alaos,  N. SI., by cooperation of the University of cdifornia, 
Unit& States Public Health Service, and the United Stam 
Atomic Energy Commimrion - 1  

Literature Cited 
(1) h a m .  ?. EL, u. s Awmic E-J ~ m m i ~ i 0 4  ~echnid 

I 

Idonnabon D i a - 0 ~  Oak R i b .  T e n .  MDDC1555. 
(2) N e d ,  J. F.. IbiA. AECD-2712 
(3) Ruchhoft. C. C., S- Work  J.. 21. Sh-83 (lW9). 

RZCUTED November 2C19S. 

E. 8. A. , 



.. . __ - -. . . . . . 

1 .  



, 





y: 



TO : B e r t  ,E.. 

OFFICE 

Schnap, €I-6 

4 : C h a r l e s  R. B a r n e t t ,  H- 

SYMBOL : H-6 

The f o l l o w i n g ' w a t e r  p l e s  were d e l i v e r e d  t o  your 
on February 20, 1964 radiochemical  a n a l y s i s :  

1.. 
2 .  
3. 
4 ,  
5 .  
6.  
7. 
8. 
9. 

10.  
11. 
12.  
13. 
14. 
15. 
16. 
17. 
18. 
19 .  

i; LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 2 .- - 1 

t 
x 

I 

MEMORANDUM .. 
DATE: February 2 0 ,  1964 - - 

1 

7 
î 

n 

- 

2. - 
i 

C o l l e c t i o n  Date 

CRB : m t  j 

Sample 

LA-1B 
LA-3 
LA-4 
LA- 5 
LA-6 
L o s  A l a m o s  Spr 
Basalt Spr ing  
MCO-3 

MCO-4 
MCO- 5 
MCO-6 
MCO-7 
MCO-7 5 
MCO-8 

MCS-3 8 

R i o  Grande a t  
R i o  Grande a t  
R i o  Grande at  
R i o  Chama a t  C 

laboratory 

2/14/64- & -- 3 
2/14/64 --s - 3  
2/19/64-% ,e&, 
2/18/64 - ~f r 0 2/19/64 - I  

2/18/64 - ,  + / A  

2/18/64 - 
2/18/64 - 2% 
2/18/64 -- 7.4 
2/18/64 

2/18/64 - I  170 
2/18/64 - 1  73- 

O c t . ,  Nov., D e c . ,  1963 - towi 
x h i t i  O c t . ,  Nov., Dec., 1963 -p/~q) 
a m i t  a O c t . ,  Nov., D e c . ' ,  1963 -;Zp 
nbudo O C t . 9  NOV. ,  1963 - 



A t  I . \  I 

Char l e s  R. B a r n e t t ,  H-6 

TO 

F R O M  

SUBJECT 

SYMBOL 

: 

I ' ' LOS ALAMOS SCIENTIFIC LABORATORY 
UNlVERSlTY OF CALIFORNIA 
LOS A U M O S .  NEW MEXICO n I -  

OF ICE MEMORANDUM @?$@ : 
DATE: J u l y  19, 1963 1 Bert,,F. Schnap,.. H-6 

WATER SAMPLES 

H- 6 

J - 

The following water sa p l e s  w e r e  del ivered t o  your laboratory 
on J u l y  19, 1963 f o r  r diochemical analysis :  

Col lect ion Date Sample 
iL e.5 

1.. Guaje - 1 7/16/63 & ,, 
2.  Guaje  - 1 A  7/16/63 
3.  Guaje - 2 7/16/63 - 

A /  - 1. 2 
4 .  Guaje  - 3 .  7/16/63 - 4 u.r 
5 .  Guaje - 4 7/16/63 * - 9 * - - 0 .  c 

7/8/63 7/16/63 c 6. Guaje  - 5 
7. F r i j o l e s  S t r  
8. MCO-3 7/9/63 
9. MCO-4 7/9/63 

10. Surface pond 7/10/63 
ll. Surface flow 7/9/63 - - - -I- 
13. TW-2 7/8/63 
14.  TW-2A 7/9/63 
15. TW-4 7/8/63 
16. Surface pond 7/10/63 
17. Spring 4B on 7/8/63 
18. Surface flow 7/10/63 
19. Surface  flow 7/16/63 
2 0 .  Upper Weir 7/16/63 ~ z ~ ( w / ~  M 5  

o* 9 
12 .  PO-3B 7/9/63 - - - . 0 I . 2  

I 

I 1 C m : m t j  

&& [ A d r  
Charles R. Barnett  
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-_ through June 1966. 
r 

r - - 
-I 

~, 

L ammeal 40 m l  total  l iquid .  The results of the  
.~integrations per minute per t o t a l  solution. - 

.- 

Water) 
rl 



1. Main Ploor Tmk 
3. Outside 13 Botta 
3. Trench 

73 
148 
76 

Pa u i  
e 
e 
0 

i 



8 e / o f / L  
n 

w 
(1 

b8 

44 

i 
. .  

I * , e  

': - 
3 d  

a .  

. .  . . 



CRB:m-; 

CC: C. W. Christenson, I 

DATE: be 

a. 8 
69.5 
30* 3 
43.0 

40.0 
370.6 

183*(1' 
lW* 0 
M4.8 
187 4 
305*4 
399.0 
260.1 
203. 2 

404; 2 

170.1 
68.3 
7s. 8 
74.5 

11'7.6 
202.6 
340.1 
690.8 
819.3 

8X.4 

iaa. 8 

1ao.a 

C u r l  ee u. Bu. nett 

0. T 
0.9 
0.6 
0.7 
0.6 
0.6 
5.6 1.n 
a * a  
a.s 
2.8 
3.8 
4.6 
3.0 

3.1 
2.8 
6.1 

a.4 

3.6 
0. 9 
1. l  
1.1 
1.8 
1.8 
3*1 

10.5 
7.9 

5.1 

I 
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FROM : C. W. Christenson, Gro 

SYMBOL : H - 7  

Transmitted herew 
at the TA-50 and TA-21 

TA-50, Central Tr 
exceeding the previous 
September. A concentr 
times to reduce the va 
being discharged to th 
is now underway which 
certain sewers from ca 

Alpha activity of 
that of August and eff 
gallons of 6-y waste a 
exchange column operat 
satisfactory. 

Twelve liters of 
U235 and 15 liters of 
charged to the influea 
the concentrated chron 
was completed in Septe 
from washing of chromi 

A magnetic flow P 
the raw feed line to t 
meter will Qermit grea 
the plant units are in 

TA-45, Tech Area. 
gallon drums of sludge 
ceriod. Little sludge 
the clean-up operatior 

aNT PLANT OPERATION, SB 
- 

ith is the monthly summary of operations 
treatment plants. 

eatment Plant. A maximum monthly flow, 

ated effort was required at -several 
Lume of uncontaminated waste waters 
e contaminated waste system. A study 
nay result in switching the use of 
ntaminated to sanitary w a s t e  disposal. 

maximum by almost,3%, was received in 

the raw waste was 50% greater than 
luent quality was very good. 11,900 
dded to the flow necessitated ion  
ion for several days and treatment was 

color residue containing 120 milligram 
mixed fission product waste were dis- 
t flume at the plant. Treatment of 
ic acid and copper fluoborate solutions 
aber. A small amount of rinse water 
c acid containers remains to be treated. 

eter with indicator was installed in 
he number one mixer at the plant. The 
ter accuracy in dividing the flow when 
parallel operation. 

171 fifty-five gallon and 48 thirty 
were removed from various basins this 
remains for removal and this phase of 
will be completed in October. 



3 
D i s  tr ibu t ion DAmx October 13, 1984 

TA-21, DP West. w waste volumes were slightly 1088 
. than those of Auguat average alpha activity was almost 
15% lower. No recirc tion was required and effluent quality 
was very satisfactory 

kerosene was contin n September. Approximately 136 gallon8 
of raete.were burne three salamander heaters. No excesmive 
air counts could be cted in the vicinity of the burners. 

ricium waste treated vas 82% greater 
than th8t of August, still amounted to only 60% of the 
monthly average for . Plant additions rill be completed 
soon and transfer an e of 50% caustic solution should be 
inaugurated before t nd of October. 

TA-35, Ten Site pproximatelp 620 gallons of m a t e  
were received in 8e er. No wastes were treated at Ten 
Site but 7800 gallo re pumped to TA-50 for treatment. 

Incineration of contaminated oily waate diluted with 

The quantity of 

Bncl: Sept. 1964 Su 

LAB/= : lbg 

Distribution: I 
T. L. Shipman, 

T. J. 
T. G. Belter, DIU), 

-3, (w/encl) '-a'------ 



- Total Pu, mg. 
- Total Am, mg 

- No. 55-gal. drums of 
treated waste to dum 



: Distribution DATE: November 12, 1964 

SYMBOL : H - 7  

. Flow volumes were 16% 
ly greater than the average 

/ 

on October 23, 1964. 

TA-45, Tech Area. Fifty-four 55-gallon drums of sludge and 
scale were removed fro the last-of the sumps and trenches. Walls 
of the larger tanks we e scraped for removal of scale accumulations 
to minimum airborne ac ivity when building disposal operations are 
underway. Following t ansfer of several items of equipment to 
TA-50, the site will b released to the Engineering Department. i 

t 



Distribution 

TA- 21, DP West. 
was shilar to that re 
activity vae almost si 
treated waste was nece 
to the canyon was sati 

Approximately 137 
waste, diluted with 70 
salamander heaters. W 
of material removed ha 
activity remains in th 

Treatment of amer 
the 1963 monthly avera 
included a heated caua 
cover for the drum loa 
and the project was ac 

Installation of s 
covers of the raw wast 

TA-35, Ten Site. 
received in October. 
plant, but 14,600 gall 

LAE/CWC:lbg 

Bncl: Oct. 1964 Summa 

Distribution: 
T. L. 
W. R. 
E. D. 
T. J. 
W. G. 
E. R. 
J. W. 
E. E. 
S. B. 

ShipPsrn, H-DO, L 
Kennedy, E-6, LA 
Baker, CMB-DO, L 
Maraman, -11, 
Belter, DBD, AEC 
Hathews, ALOO (a 
Schroer, -0 (w 
Tingfield, L M O  
Test, US=, Albu 

-2- DATll: November 13, 1964 3; 6 
2 

he quantity of waste received i n  October 
eived in September, but average alpha 
times as great. Some recirculation of 
Bary, but the quality of waste discharged 
P actory . 
gallons of contaminated trlcresyl phosphate 
gallons of kerosene were incinerated in 
ekly cleaning of the units and analysis 
e indicated that essentially all of the 
pot residue. 

cium wastes declined to lees than 50% of 
e rate. Construction of additlorn which 
ic storage tank with enclosuke and roof 
ing walkway, was completed In October- 
epted on October 20, 1964. 

eel covers to replace the old woodea 
holding tanks was begun this period-. 

Approximately 7400 gallons of waste were 
Q wastes were treated in the Ten Site 
us were pumped to TA-50 for treatment. 

g Report 

SL (w/encl) 
L (w/encl) 
SL (w/encl) 
tAsL (w/encl) 
Washington (w/encl) 
encl) 
encl) 
w/encl) 
uerque, N. Y. (w/encl) _ - , ? -  

I 



- - . Yonth o 

to regular Am - 

PLANT 

1. Total Influent - Gals. x 1000 

YU solutions. 
\ 

2. Total Recirculation-Cals~xlOOO 

3. Influent Avg. C/M/L 
(Gross Q x 1000) 

5. Avg . Decontamination Factor - 

Inf. Avg. Gross a 
Eff. Avg. Gross a 

- 

6, I n f .  Pu (including Pu eqii iv .  

7. E f f .  Avg. Pu or Pu + Am (C/Y/L) 

of Am), mg 

8. Batch Raffinate - CallonL 
Pu (incl. Pu equiv. of Am), mg 

Pu (incl. Pu equiv. of Am), mg 
9. Batch Caustic - Gallons 

10. Batch Distillate - Gallons 
Yg u235 

11. Total Pu + equiv. Pu to Plant,- 
12. Dewatered Sludge Buried - cu.ft, 
13. Volume Reduction Factor: 

Total Influent Flow (dals) 
Cu. Pt. Sludge Buried x 7.5 

14. Batch Americium - Gals. Treated 
- Total Pu, mg 

- Total Am, mg 

- Total Pu + equiv. A 9 m s  

- No. 55-gal.  drums ol! 
treated waste to dulpp 

TA-50 

- I  I 
130 j 90 I 121 

447 1 345 I 459 

447 I 345 1 459 
I I 

,244 I 110 I 175 
I I I I 

I 
654 I 3.726 j 924 

f 
h. 
2 
j :  

I 1 '  
3235( 6001 3201 

2181 1221- 2od 

1257 210 

4994 4793 828 
4185 6463 3940 

199J7 6 304,676 191,162 
.74 91 153 

I 

REMARK3: * Includes acid Cd 144 - Am 241 waste, Pu contaminated glycerol 
I 1 

1 I 1 
I 



MEMORANDUM 
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I 
i 

To : Distribution DATE: December 11, 1964 

8 

I 

SYMBOL : ~ - 7  

nthly summary of operations 

. A decrease of 18% was 
ompared to October. Over- 

time operation was uired, however, during the four-day 
Thanksgiving weeken 

uced and effluent 
a1 0-7  wastes were 
he ion exchange columns. 

ty-five gallons of 
or reduction of the 
m by the addition of 

were ining 80 mgi U 235 

for both sedimentation 
quipment will permit 

ivity have ceased at 
ermanently shut off 
It is hoped that 
epartment may be 

completed in December 

waste received in 
at received in October. 
n was necessary during 

ste was only 14% of 
ion was necessary 

R W h d  by ER-RPP 

JAN 0 4 1993 
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TO : Distribution 

Approximately 25 
phosphate waste were 
rate has been reduced 
the operation. 

Two-hundred gall 
processing plant were 
highly contaminated 1 
with a gelling agent 

The quantity of 
only a few gallons le 
volume remains less t 

New steel covers 
tanks and constructio 
arrangement for DP Ea 

Magnetic flow me 

underway in December. 

TA-35, Ten Site. 
were received this mo 
no wastes were pumped 

I in raw waste piping. 

LAE/CWC:lbg 
Enc: Nov. 1964 Summa 

Distribution: 
T. L. Shipman, H-DO, 
W .  R. Kennedy, H-6, L 
R. D. Baker, C X E D O ,  
W. J. Maraman, CMB-11 
W. G. Belter, DRD, AE 
E. R .  Hathews, ALX) (w 
J. W. Schroer, LAAO ( 
E. E. Wingfield, LAAQ 
S. R. West, USGS, Alb 

UN1V-m OI c*uIoI*U 
uy*uWI.-ym~ 

-2- DATE: December 11, 1964 

gallons of contaminated t r . i ( : r e s y l  
ncinerated this month. The burning 
to permit closer control and study o f  

ns of waste from sump cleaning at t h e  
mixed with cement and 20 liters of a 
rd-vegetable oil waste were solidified 
or disposal. 

mericium waste treated in November was 
s than that handled in October. The 
an 50% of the 1963 monthly average. 

were installed on the raw waste holding 
of a sewer connection and storage tank 

t wastes was begun. 

ers have been delivered for installation 
The j o b  has been scheduled and will be 

Approximately 12,360 gallons of waste 
th. None were treated at Ten Site and 
to TA-50. Adequate storage is available. 

c .  w. CHR~SFBNSON 

y Report 

ASL (w/enc) 
SL (w/enc) 
ASL (w/enc) 

LASL (w/enc) 
Washington (w/enc) 
enc) 
/em) 
(w/enc) 
querque, N .  M. (w/enc) - 



I 

695 
40 

414 

44,137 3534 
68 61 

238 600 

12. Dewatered Sludge Buried - 
13. Volume Reduction Factor: 

Total h i  luent Flow 

cu.ft# 

(Gs.18) 484 654 924 

h 4 

RBUARK3: * Lard-vegetable oil waste. 
L 

SUYYARY 01 0 RATIONS AT TA-50 AWD-TA-21 
\ 
e *  - . YlDnth of NOVEMBER , 1964 4 - 

I * -  

TA- 21 TA-50 

%El% 1. Total Influent - Gals. x 1000 
2. Total Recirculation-Gals.xl000 0 I ‘0 , I  0 

3. Influent Avg. C/M/L 

4. Bffluent Avp. C/WL (Groqs a )  

(Grosm a x 1000) 671 4921 256 7.0 8.3 9.4 

100 63 112 

70 130 121 

28 1 447 459 

I 

190 328 272 

354 1500 1566 

445 3235 3203 

~ 

5. Avg., Decontamination Factor 
I n f .  Avg. Gross a wf. Avg. Gross a 

6. Inf. (including h equiv. 
of Am)* PQ 

I 

~ 

7. Eff. Avg. Pu or PU + Am (C/y/L) 

8. Batch Raffinate - Gallon 
Pu (incl. ha equiv. of 

120 
*5 

190 
150 b 

~~ 

9 .  Batch Caustic - Gallons 
Pu (incl. Pu equiv. of l e  mg 

~ 

60 
1140 

110 
~ 

i 

10. Batch Distillate - Gallo 
ye u235 

5aelE 244 . 175 

I I *  

- Total he m g  

- NO. 55-gal. drum8 Of 
treated waste to dum 

I -- -- I -- 
I 



! : Distribution to' 

contaminated equipment. 

TA-21, DP West. 
were the highest received 
the November volume by 
however. 

Alpha activity of 
as that of November. 
recirculation was 

FROM : C. 8 .  Christenson, Gr up Leader, H - 7  

SUBJECT: SUMldARY OF WASTE TREA MXNT PLANT OPERATION, DECEMBER 1964 

SYMBOL : H - 7  

Raw waste quantities received in December 
since the previous July, exceeding 

18%. No overtime operation was required, 

the waste was almost five times as great 
Effluent quality was satisfactory and no 

required. 

Transmitted here ith is the monthly summary of operations 
at the TA-50 and TA-2 treatment plants. I 

TA-50, Central Treatment Plant. Volume of waste to the 
plant was only slightly less than that of the previous month. 

! 

No overtime operation as required. 

Average alpha ra oactivity of the influent was 21% above 
that of November. Ef uent quality was very satisfactory and 
recirculation was unn 

4000 gallons of 13-7 wastes were received, but 
the ion exchange colu not operated this period. 

23 5 

and 67 liters of mixe products waste were added to 
the raw waste flow at uent channel. 

Sixteen liters o esidue containing 160 mg U 

The dust collect serves six chemical feed hoppers 
was rebuilt to increa r exhaust capacity. It is now 
possible. to add chemi he hoppers without wearing a 
respirator. 

TA-45, Tech Area. Transfer of this site to the Engineering 
Department is awaitin J survey and disposal of a few items of 

Re~eived by ER-RPF 



N): D 1.8 t r i but ion 

Twenty--t hree gal 1 
were incinerated, 900 
treated chemically and 
ified with a gelling a 

Americium waste t 
month by 45%. Activit 
higher. 

Work continued OD 
piping for the DP East 
maintenance personnel 
when no personnel are 

TA-35,  Ten Site. 
received. No aalotes v 
pumped to TA-50 for tr 

LAE/CWC:lbg 
Enc: Dec. 1964 Summar 

Distribution: 
T. L. Shipman, €?-DO, I 
'1. R. Kennedy, H-6, I9 
R. D. Baker, CMB-DO, I 
W. J. Maraman, CYB-11, 
W .  G. Belter, DBD, ABC 
V. C. Vespe, AIXW) ( 4 6  
J. W. Schroer, LAAO (P 
B. 8 .  Wingfield, LAAO 
S. R. West, USGS, Albt 

-2- 

ns of contaminated tricresyl phosphate 
allons of caustic fluoride waste were 
32 liters of organic wastes were "solid- 
ent" in batch operations. 

eatment exceeded that of the previous 
of this waste wa8 also considerably . 

installation of receiving tanks and 
wastes. An alarm system, to alert Zia 
n the event of high levels during periods 
n the plant, was completed in December. 

Approximately 3700 gallons of waBte were 
re treated at Ten Site and none were 
atment. 

Report 

SL (r/enc) 
L (w/enc) 
SL (a/enc) 
U S L  (w/enc) 
Washington (r/enc) 
C) 
enc) 
w/enc) 
,uerque, N. Y. (r/enc),e-a 



- .  

2. Total Recirculation-Gals.xl000 

3. Influent Avg. C/WL 
(Gross a x 1000) 

* A  - . Month of I DECEMBER 

962 
0 

8.5 

PLANT 

979 1181 
0 0 

7.0 9.4 

70 59 

6. h i .  Pu (including Pu eq 
of h ) o  aQ 

121 

7 .  B f f .  Avg. Pu or Pu + Am QC/Y/L) 

8. Batch Raffiaate - Gallona 
Pu (incl. Pu equiv. of 

9. Batch Caustic - Gallons 
Pu (incl. Fu equiv. of 

Am), mg 

Am), mg 

10. Batch Di8tiilate - 
ye u235 

12. Dewatered Sludge Buried - 
13. Volume Reduction Factor: 

Total Influent Flow 
Ft. Sludge Buried x 

\ 

14. Batch Americium - Gala. 
- Total Pu, mg 
- Total Am, m g  
- Total Pu + equiv. Pu, 
- No. 55-gal. drum8 of 

treated waste to dump 

11. Total Fu + ~ Q U ~ V .  Pu to I 

cu.ft 

(Gals) 
7.5’ 

Treated 

mg 

1ant.m 

c 

RPURIS : 

, 

+ 

. /  

TA-SO 

146 I 100 I 112 
r r 

360 I 281 1459 

360 I 281 I459 

-E++- 
=-+=-+= 

TA- ai 
Dec. Nov. A VK” 63 

145  123 263 

0 0 0 

333 67 256 

, 

I I .  
26171 354 I 1566 

I I 

I 
26131 445 I 3203 

4 5 184 
30 190 26 7 
450 150 325 
290 60 95 
1186 1140 885 
3650 3174 1089 
2933 695 3534 
53 40 61 

367 414 600 

1447 999 21Q6 
5856 4237 8286 
3320 1717 3940 
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FROM : 

SUBJECT : 

SYMBOL : 

' I *. OFF14 

Diatribution 

Eric B. Fowler, Acting 

SUMMARY OF WASTE TREAl 

H- 7 

Transmitted herea 
at the TA-50, TA-45 at 

TA-50, Central Treatme 

Raw waste volumee 
monthly flows for 1964 

Alpha radioactivj 
and no recirculation I 
wastes were successful 
ion exchange and disck 
throughout the period 

Th isag- hy3 ki ;;; 
340 mg U 
added to the plant in1 

The filter level 
Minneapolis-Honeywell 
in manual operation at 
between influent and E 
both the operation anc 

TA-45. Tech Area: 

Influent waste fl 
February but alpha acl 
flow increase is due 1 
with the abandonment c 

Operation of the 
duced to an "as needec 

- - -  . .. -A&- SCILNTWIC LABORATORY 2 
UNtVmlTV OF CALIFORNIA 
L# ALAYO..  WCW M L X I C O Q ~ ~ ~ ~  - 5  

2 :E MEMORANDUM 
i 

DATE: April 10, 1964 / t= 
7 $3 

Group Leader, H - 7  

Lth is the monthly summary of operations 
i TA-21 treatment plants. 

it Plant: 

for March were greater than the previoua 
but did not exceed the 1963 average. 

tp decreased 19.5% as compared to February 
LS required. 13,600 galloas of beta-gamma 
Ly treated by chemical precipitation and 
irged to the canyon.. Effluent quality, 
pas very satisfactory. 

3 of color residue containing a total of 
brs of mixed fission product waste were 
Luent flow. , 

Zontrol apparatus was altered by a 
service man to provide direct control 
i to eliminate interlocking control 
Ffluent. The changes have simplified 
maintenance of the system. 

3w was considerably higher than that of 
Lvity was greatly reduced. Much of the 
> clean-up operations in conjunction 
F Sigma Building. 

sludge filtration system has been re- 
' basis. 

- I 
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r o t  Distribution 

I TA-21, DP West: 

The volume of co aminated waste to the DP West plant 
increased 23% as comp ed to the previous month but was less 
than 50% of the 1963 

and effluent quality satisfactory. 

monthly average volu 63. The cement s i l o  was com- 
pleted and a 160 bbl cement was delivered. 

Stock, waa installe the exclusive needs of the 
americium facility. 

Preparations a ompleted for connection of a 
new waste line fro o the DP West plant. In ex- 
pectation of the I ow and probable necessity of 

facility has been 

A marked decreas luent radioactivity was noted 

The quantity of m waste treated exceeded the 

A new, high ca cuum pump obtained from Surplus 

overtime operation for an enlarged treatment I 

I 

TA-35, Ten Site: 

Approximately 4,9 were received in 
March. No wastes were operation of the 
Ten Site plant was unn storage is available. 

4 
e / 

Encl: March 1964 Su 

LAE/BB? : lbg 

Distribution: 

T. L. 
W. R. 
R. D. 
W. J. 
W. G. 
c. w. 
B. It. 
3. W. 
s. w. 
B. IS. 

bhipaan, H-DO, SL (w/encl) 
Kennedy, H - 6 ,  

Haraman, 

(dencl) 

-4 



Gallons Treated 
Total Pu. mc 

2,296 1,336 2,106 
7.733 5.085 8.286 

- 

Total Am, mg 
Total PU + Equiv. Pu, mg 
No. 55 gallon drums 

. 3,589 2,364 3,940 
174,263 114,775 191,162 

164 97 153 

operated only a f e w  
reduction factor has 

.lours weekly so the calculated volume 
no meaning. 

SUMMARY OF OPERA IONS AT TA-50, TA-45 AND TA-21 

e +  - . Month of 1 MARCH , 1964 
3 . "  

rA- 50 
I - 

Mar. 
1118 
- PLANT' . Feb. 11'63 * 1. Total Influent - Gals x 10 

(Gross a x 1000) 

0 

7.4 

- 0 

9.2 

- 0 

9.4 

- 

4. Effl. Avg. C/M/L (Gross a) 
5. Avg. Decontamination Factor 

74 112 

Infl. Avg. Gross a 
Effl. Avg. Gross a 125 

- 
121 
- 

6. Infl. Pu (including 

7. Effl. Avg. Pu (+ Am) (C/M/:L: 
8. Batch Raft'inate - Gallons 

Pu of Am), mg 

Equivalent Pu, mg 

3 93 459 
I 

-- -- -- 240 120 184 
-- -- -- 152 54 267 
-- -- -- 150 300 325 

-- -- -- 290 40 95 
I 

9. Batch Caustic - Gallons 
Equivalent Pu, mg 

LO. Batch Distillate - Gallons -- -- -- 862 786 885 
-- -- -- 1507 687 1089 

459 1 183 2258 lop02 3534 11. Total Equiv. Pu to Plant, mk 
I 

3 93 
98 175 - 

13. Volume Reduction Factor: 
Total Influent Flow (Gals) 647 246 223 600 

* * -- -- 
b 

1318 924 

~ ~~ - 

BATCH AMERICIUM RhFFINATE TREATMENT - TA-21, DPW 

REMARKS: *Accumulated sludge is filtered daily, but the plant is I 
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OFF CE MEMORANDUM 

DATE: May 1 4 ,  Lye4 i Distributkon - 
T 

8 

i 
.- Eric B. Fowl 

SUMMARY OF w NT OPEBATION, APRIL 1 

H- 7 

he monthly summary of operations 
treatment plants. 

TA-50, Centr t ‘  -- 
50 decreased by approximately 11% as 

ed in March. 

ty was more than 50% greater, 
ced. Only.4,000 gallons of 
, wastes were discharged to 
ent qualities of both chemical 
ere very satisfactory. 
idue containing 160 mg U 23 5 , 
ts and 7 liters of assorted 
the influent flow by batch 

f nitric acid, approximately 

met hods. 

d sewer line between 
s Alamos Canyon and 
ill ultimately be 
n, It was intended 
gency overflow for 
oaer supply and 
rve in lieu of the 

line is underway. 

I TA-45, Tech Area: 

Influent waste vo 
operations at the O l d  Building, T A - i ,  reach their final 
stages. Reduction in of building equipment has 
also resulted in addit 

continue to increase as clean-up 

JAN 0 41993 



-. - 

Di8tribution: 
T. L. Shipman, E-DO, IASL (w/encl)_ 

_.z - 
TO: Distribution DATt: May 14, 1964 I' 

I W .  E. lteanedy, E-6, 
B. D. Baker, CUSDO, 
W. J. Marma, CIIB-11, 
W. 0.  Bolter, DBD, b#: 

f 
Radioactivity o he waste has decreased and no a c t i v i t y  

The nludge accu ation has been greatly reduced and 
vacuum filter operrt tire rill be lowered until the proceee 
at TA-45 is abando 

Q - ... is expected other th from clean-up operations. - r  

\ 

TA-21, DP West: 

Wamte voluree a sctivitlem were slightly less in April 
than in YIrch. Beci  18tion of treatod mate warn unnocesmrry 
and effluent quality 8 sati8factory throughout the period. 

March. The eecond bulk cement was ordered 8nd 
step. were initiated replace the 1,OOO g8llon rrericium 
r u t e  mtorage tank. aks in the etrlnless steel tr-s are 
becoaing more numew and repair is more difficult. 

The trestment t operator has been given the added 
reupon8ibility for and maintenance of a nerly-e8tabliahed 
raete rcid neutral n at  DP Xast. 

TA-35, Ten 8ite: 

April. No wastes mated at Ten Site and none were 
pumped to TA-50 fo 

, 

The uericiun e volume treated was 2m below th8t of 

Approximately gallons of.,vaete were r e c e i v e d  in 

LAB/-: lbg 

SBCl: April 1984 

U S L  (w/encl) 
Ilds L (w/encl) 
LdSL (w/encl) 
Wa8hington (dencl) 

B. B. Ihthere, 
J. W. 8chroer, LAAO 

' 8. W. Weat, IlLlGS, 
S. 1. Wiagfleld, LAAO 

(r/encl) 
(r/encl) 

Albuquerque, N. Y . ,  (w/encl) 
(r/encl) 

1 

0 



SUMMARY OF OPEN 

, .' Month of 

PLANT 

1. Total Influent - Gals x 1 
2. Total Recirc. - Gals x 10 
3. Influent Avg. C/M/L 

(Gross a x 1000) 

4. Effl. Avg. C/M/L (Gross Q 
5. Avg. Decontamination Fact 

Infl. Avg. Gross a 
Effl. Avg. Gross (I 

6. Infl. Pu (including 

7. Effl. Avg. Pu (+ Am) (C/M, 
8. Batch Raffjvate - Gallons 

8 P u  of Am) ,  rng 

Equivalent Pu, mg 
9. Batch Caustic - Gallons 

Equivalent Pu, mp; 
LO. Batch Distillate - Gallon: 

Hg U235 

11. Total Equiv. Pu to Plant, 

TXONS AT TA-50 

- P APRIL 

TA-45 AND TA-21 

9 64 

? 

-.  

.r< 

.- 

I TA- 50 I TA-45 1 TA- 21 
Apr. Mar. Av'63Apr. Mar.Av'63Apr. Yar.Av'6 

1118 1181 57.7142.5 680 113 123 268 
eeer LT 998 

1 I 1 

1 01 0 I 0 1  0 1  0 1  O J  0 1  0 1  0 
I I I I f I I I 

I 
111 48 1 1 4  113 84 168 238 269 272 

r 

I I I I I I I 1 I 

I '  I I 

rg 541 347 459 1 0.5 183 1493' 2258 353' 
12. Sludge Buried - cu. ft. 162 105 175 60 60 181 54 66 61 
13. Volume Reduction Factor: 

* *  
821 1424 924 _ _  _ _  647 282 246 60C Total Influent Flow (Gals) 

cu. Ft. SludgeTurled x 7.3 

meaning. 
I 

1 I 
I 
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FROY, : Eric B; Fowler, Actin1 

SUBJECT: SUMMARY OB WASTE 'FREA' 

SYMBOL :e H - 7  

Transmitted her el 
at the. TA-50, TA-45 ai 

TA-50, Central Treatmc 

An increase of a 
volume' as compared to 
during the last week 4 

week end arrived and I 
During the long week 4 

which delivers all Waf 
crew was summoned to 
12,000 gallons of low 
the environment-throul 

Average alpha ac 
slight increase over 
quality was very satir 
of special beta-gamma 
exchange columns durii 

helve liters of 
u ~ ~ ~ ,  9 liters of ~ - 3 ;  
waste were added to tl 

On May 20,- 1964, 
from the main pumping 
the end of the follow 
been permanently rem0 
had been connected an 
of a 30,000 gallon em1 

The cast iron fo 
discharged ruptured o 
and the line was retu 

Y 

." 
E MEMORANDUM;;. 3:: 

4 -  
DATE: June 5, 1964 7 

c1 7 
Group Leader, H - 7  .> rs. 

c 
YIENT PLANT OPERATION, MAY 1964 

ith is the monthly-summary. of operations 
1 TA-21 treatment plants. 

at Plant: 

nost 15% was noted in the raw waste 
4pril. Extraordinarily high flows 
P the month subsided before the long 
3 overtime operation was- required. 
nd however, a break in the force main 
te to the plant was- located and a work- 
nstall a temporary repair. Approximately 
activity week end waste had been lost to 
h the break. 

ivity of the influent flow showed a 
hat of the previous month, but effluent 
factory. 
wastes necessitated operation of the ion 
g part of the period. 

Belease of about 11,800 gallons' 

color residue containing a total of 120 mg 
and 28 liters of mixed fission products 
e influent flow at the plant. 

valves were closed on the overflow line 
station to the old TA-45 plant and by 
ng day, a large section of the line had 
ed. By May 22, an emergency power supply 
plans were proceeding for installation 
rgency overflow tank. 

ce main through which treated wastes are 
May 22. Repair work began immediately 

ned to service by the end of the day. 
I 

W i v e d  by ER-RPF 

JAN 0 4 1993 
m R€!C'd. 
( JUN8 



TA-45, Tech Area: -- 

Influent' flows 
of April. 'The plant 
days in May and prob 
operating personnel 
at TA-1. Flows from 
May 27 and clean-up 
a better rate. 

The sludge fi l t  
be used again only f 

TA-21. DP West: 

Raw waste flow 
quantity as the Apri 

Radioactivity o 
Effluent quality was 
no recirculation was 

A marked decrea 
waste occurred this 
only 47% of the aver 
increase is expected 

Two waste stora 
wastes have been inc 
Building DPW-35. 

TA-35. Ten Site: 

Approximately 9 
May. No waste was t 
to TA-50 for treatme 

LAWEBF : 1 bg 

Encl: May 1964 Sums 
Distribution : 
T. L. Shipman, H-DO,  
W. R .  Kennedy, H - 6 ,  
R. D. Baker, CMB-DO, 
W. J. Urawn,  CYB-1 
'II. G. Belter, DRD, A 
B. P. Hathere, A U O  
J.  W'. Schroer LAAO 
8 .  1. West, UbGS,,Al 
E. B. W l n g f l e l d ,  L A A  

- - 

. .  

nd activities were very-similar to those 
was operated during portions of only two 
bly for the last time on May 26. All 
ave moved from the Old Sigma Building 
TA-1 were diverted to. the canyon on 
perations at TA-45 can now proceed at 

r was not operated during May and will 
r final clean-up.' 

. .  
. .  

. ,  o the DP plant was about the same in 
flow. 

the waste, however, was 81% higher. - 
satisfactory: throughout the period and< 
required. 

e In receipt and treatment of americium 
eriod. The volume treated amounted to 
ge monthly volume duringr 1963. A sharp 
in June. 

e tanks to permit monitoring of DP East 
uded in the plans for'installation at 

900 gallons of waste were received In 
eated at Ten Site and none was pumped- 
t. ( 

I -< A?/- ' /-- 
' A  /- 

E R I C % ~  .-* 'v 

r y  Report 

LASL (w/encl] 
ASL (w/encl) 
LASL (w/encl) 
, USL ( a / e n c l )  
C Washington (w/encl) 
w/encl) 
a/encl)- 
u uerque R. ld. , ( d e n e l  1 ,~%+----.i 
I _  9w/(?ncZ) 
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- -  

. PLANT 

3. Influent Avg. C/M/L 
(Gross a’ x 1000) 

4. Effl.. AVE. C/M/L (Gross a)/ 

Effl t 5. Avg. Decontamination Facto 
Infl. Avg. Gross a . Avg. Gross a 

6. Infl. Pu (including 
Pu of Am), m g  

8. Batch Raffirlate - Gallons 
Equivalent Pu, mg 

9. Batch Caustic - Gallons 
& 

Equivalent Pu, mg 

Mg U235 
LO. Batch Distillate - Gallons 

Total Influent 
Cu. Ft. 

rc REMARKS : meration is very irregular. Volume reduction factor cannot 
be accurately determined. 



-2 DATE: July 14 ,  1964 i 

TA-50, Central Treatment 

The volume of waste 
less than that of the 

Alpha radioactivity 
value and effluent 
exchange columns were 
in the month and were 
of wastes containing 

,mow: : 

SUBJECT :, 

SYMBOL : 

Plant: 

received in June was a few percent 

of the raw waste was 56% of the May-. 

previous month. 

quality was very satisfactory. The ion 
regenerated for thelsecond time early 
placed back in operation for treatment 
7,150 gallons of 6-7 effluent. 

Eric B. Fowler, Actin Group Leader, H - 7  

SUMMARY OF WASTE TREA MENT PLANT OPEHATION, JUNE 1964 

4 1  liters of mixed 
of various other waste 
the plant. 

The second tank-truck 
delivered in June and 
of a 300 gallon tank 
outlying neutralization 

TA-45, Tech Area: 

An increasing 
ment plant facilities. 
necessary and the main 
all sumps of accumulated 

Work orders have 
which will be transferred 

H- 7 .  

fission products waste and small quantities 
solutions were added to the influent at 

load of 50% caustic solution was 
a contract was awarded for construction 
to permit delivery of the solution to 

stations. 
v 

effort is being made to clean up the treat- 
The vacuum filter was operated as 
effort was directed toward emptying 
sludges. 

been placed to disconnect equipment 
to other sites. 

Transmitted here ith is the monthly summary of operations 
at the TA-50 and TA-2 treatment plants. 

23 5 Eighteen liters d f color residue containing 180 mg U , 

I . 

b 
6 



TA-21, DP West:. 

b 
5 
t 

5 
Waste flow to DP plant increased 21% in June as 

compared to May, and rage alpha radioactivity was correspond- 
ingly lower. For s a1 days, waste was recirculated through 
the sedimentation on of the process due-to high activity 
but the quality of uent discharged to the-canyon. was very 
good. 

more than twice th 
more than double t nthly average for 1963.. 

Major mainten this period included repair of a leak 
in one'of the stai steel americium-raffinate-neutralizatioa 
tanks,. repair of t m tumbler drive shaft and replacement of 
a batch waste pump. 
for the effluent h 

The volume of ricium waste received and treated was 
Mag:. Total activity in the waste was 

rk was begun on construction of covers 
tanks and shouldbe completed in July. 

\ 

TA-35, Ten. Site: 

Approximately 6, gallons of waste were received at 
Ten Site in June. No 
to TA-50. , /" 

were treated and none were pupped 

LAB/EBF: lbg 
Bncl: June 1964 

T, L. Shipman, 
Distribution: 

W. J. 
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.. , . , .  - 
PLANT 

1. Total Influent - Gals. x !lo00 

2., Tot81 ~circulation-G8ls.x1000 

3. Influent Avg. C/y/L 

4: Effluent Avg. C / W L  (Groam a) 

(Groas a x 1000) 

' 5+. Avg. Decontamination Pactar 
Inf .  Avg. Gross a mi.  Avg. Grose a 

of Am), mg 

~- ~- - ~- -~ 

8. Batch hifinate - Gallon6 
Pu (incl. Pu equiv. of AB), ~rg 

Pu (incl. Fu equiv. of Am), rg 
9. Batch C8U8tiC - G811OnS. 
10. Batch D stillate - Gallon8 

yr u23 s 
11. Total Plt + equiv. PU to P/lamt,I( 

I 

12. Dowaterod 8ludgo Buriod - cu.ft 
13. Volume Beduction Factor: 

14. Batch Americium - Gals. 'Ikeated 
- Total At, lllg 

- Total Am, rq - Total Pu + equiv. 
'- No. 55-gal. drums. of 

tre8ted wamte to dum 

TA-50 

1121 I 1146:.1 1181' 

118 I 240 1 121 

I 

734 1215 924 

1361 1121 268 

17341 9591 1566 

2663 2432 3203 

136 313- 202 
30, 120 1,84 
12 23 267 
450 300 325 
190 140 95 * 

2595 3534 

3 93 290 600 

1593 760 2106 
0,647 3028 8286 
9880 521 3940 

B0,07S 27,202 191,161 
115 54 153 
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Transmitted herewith 
at the TA-50 and TA-21 

TA-50, Central Treatment 

The total volume 
greater than that of 
crea8e was due to greater 
from the Van DeGraaff 

Alpha activity of 
quality was very good. 
necessitated ion exchaige 
to chemical treatment. 

Fourteen litere of 
and 9 liters of orallop 
grama oralloy were added 
Two hundred and fifty-five 
solution delivered for 
sulfite and sulfur 
the hexavalent to the 

Installation of an 
area was begun in July. 
to the area for inspection 
low. 

I Provisions for 

is the monthly summary of operations 
treatment plants. 

Plant: 

of waste received was approximately 10% 
June. It is likely that most of the in- 

accelator facility., 
use of the ner acid sewer connection. 

the waste was unusually lor and effluent 
Addition of 8,500 gallons of 6-7 waates 

treatment for several days in addition 

23 5 color residue containing 140 mg U 
solution containing approximately 27 
to the waste at the influent channel. 
gallons of chromic acid plating I 

disposal will be treated with sodium 
dioxide for reduction of the chromium from 

trivalent form. 

access hatch to the ion exchange column . 
The hatch rill permit a ready access 

purposes when background activity is 

placement of the 30,000 gallon emergency 
storage tank at the S pumping station were started in 
July and It is expect the tank will be placed early 
in August. 

I Received by ER-RPF 

I JAN 0 4 1993 



TA-43, Tech Area: 

To expedite clear 
~ were decanted and aluc 
P l a m  have been complc 
too dry to pump. 

Ninety drums of I 
disposal pit in July. 

TA-21, DP lest: 

Total flow to thc 
since the low of Octo1 
reduced to 52% of tha- 
factory. Difficultier 
of filter effluent foi 

A chemical feedei 
0.05 w/l of a coaguli 
effluent in an attemp' 
Filter effluent turbic 
of cotton plug filter 

Treatment of a m .  
oirilrr to that of thc 
the waste, however, n 

Due to developme 
1,000 gallon americiui 
with one of similar s 
americium treatmetnt fi 
storage tank for 50% 
covers for the final 1 

TA-35. Ten Site: 

Approximately 10 
July. No wastes were 
to TA-50. Adequate s 

LAB/EBP : lbg 
Encl: July 1964 Summ 
Distribution: (Please 

-2- 

-up of all tanks, supernatant liquors 
res were pumped directly to drums. 
ted to shovel out sludges which are 

Ludge were sent to the solids waste 

DP plant was higher than for any month 

of June and effluent quality -8 sati8- 
in treatment necessitated recirculation 
several days. 

Br, 1963. Influent alpha activity vae 

was installed to provide approximately 
nt aid, "Separan", to the settling t8nk 
to limit floc penetration of the filters. 
ities will be compared with eeveral yeare 
data on the units. 

icium waste this period was at a rate 
previous month. Total activity in 

B considerably reduced. 

t of a number of pinhole leaks, the 

ze. Construction of additions to the 
cility, including installation of a 
austic solution, began in July and 
ffluent holding tanks were completed. 

storage tank was removed and replaced 

300 gallons of waste were received in 
treated at Ten Site and none were pumped 
orage is available. 

/ .-,7 _- 6 ;,' /: -L / 

-/ 7 ( 
J ,  

L~ 

ry Report 
see page 3) 



Distribution: 

T. L. Shipman; &Do, 4 
1. B. Kennedy, €I-6, LA 
R. D.. Baker, CYB-DO, L 
W. J. Maraman, Cy8-11, 
W. G. Belter, DBD, AEC 
E. It. Hathews,, ALXK) (w 
J. V. Qchroer, LAAO (w 
E. E. Wingfield, LAAO 
8. W. West, -8, Albu 

.SL (w/encl) 
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P I  

0. 

2.7 

1. Tot81 Influent .- Gala. x 1000 
2. Total Recirculation-Gale,xlOOO 0 0 21.8 0 0 

' 7.0 9.4 187 363 256 
. .  3. Xnlluent Avg. C/M/Ii. 

(Groar a x 1000) 

~ 

-- 
-- 

6. Inf. Pu (including PU equ 

7. Pff. Avg. PU or Pu + Am- ( 
8. Batch Raffinate - Gallons 

Pu (incl. PU equiv. of A 

of A.lL rg 

I 

-- -- 1519 1593 2106 
-- -- 7755 10,647 8286 

I 1 

10. Batch Distillate - Gallon rn u335 

c 

11. Total Pu + equiv. Pu to P 
12. Dewatered Sludge Buried - 
13. Volume Beduction Factor: 

Total Influent Flow (Ga 
Ft. Sludge Buried x 

14. Batch Americium - Gala. T 
- Total Pu, mg 

- Total Am, mg 

- Total Pu + eyuiv. Pu, 
- No. 55-gal. drums of 

treated waste to dump 

,v. 

CU.ft< 

eated 

4 c  

July r - 5 0  ~ 1, July r-21 ~ 
June Av'63 June Av'63 

1231 1121 1181 158 136 268 

1: i 59 112 1 4791 210.1 272 

118 121 391 1734 1566 

132 1329 I 459 I 16001 2663 I 3203 

759 924 
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Transmitted herewith 
tions at the TA-50 anti 

TA-50, Central 
received was slightly 
but alpha radioactivi*;y 
was very satisfactory 

6-7 waste from 

FROM : 

SUBJECT : 

SYMBOL : 

is the monthly summary of opera- 
TA-21 treatment plants. 

T;:eatment Plant. The quantity of waste 
less than that of the previous period 
was 55% greater. Effluent quality 

and no recirculation was required. 

Wing 9, CYR Building totaled 16,00@ 
- 

Lo. -. CHW y.IUc0 a7.U 
+i - ?'- 
B 
i 

'- 7-4301 
4 E MEMORANDUM 
-T 

DATE: April 15, 1965 r' 

0 -  e 

Distribution 

was not required. The 
early in the month. 

r , C. W .  Christenson, Gr up Leader, H - 7  

SUMMARY OF WASTE TREA "I' PLANT OPEKATION, MARCH 

H- 7 

ion exchange columns were regenerated 

Twelve liters of 
liters of depleted 4 

40 

color residue containing 120 mg U 235 , 
cranium containing 50 gma U238, and 

of tritium-contaminated 
sludge drums for final 
hydroxide precipitate 
phase of treatment of 

A third valve wa nstalled in the concentrated nitric 
acid storage tank dra line to permit work on the acid pump. 
The two original valv had developed slow leaks and the 
tank contained approx tely 1000 gallons of concentrated 
nitric acid. 

TA-21, DP West. 36% increase in flow was recorded 
at 'the DP W est  treatm 
of February. Alpha r oactivity was up 1% and some re- 
circulation was requi . The quality of effluent discharged 
to the canyon, howeve as satisfactory. 

Six hundred gall of contaminated caustic fluoride 
waste were treated by ch chemical methods; 6 liters of 
Am-Np waste and 3 lit of acid containing 2 gms 43.5% 
enriched uranium were tralized and mixed with cement; 
and 121 gallons of co inated TBP i n  kerosene were in- 
cinerated in separate 

plant in U r c h  as compared to that 

pecelved by ER-Rf'F 1 

organic solutions were placed in 

were mixed with cement in the final 
a batch of CuBFq plating solution. 

disposal. 38 liters of copper 
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TO: Dietr ibut i o n ,  

The quantity of 
higher than - t h e  1964 
treated in February. 

Arrangements wer 
of an incinerator wit 
waates with greater a 

TA-35, Ten Site. 
were received. No wa 
to TA-50 for treatmen 

I 

LAB/CIC: lbg 

Bnc: March 1965 Sum 

Distribution: 

T. L. Shipnran, H-DO, 
W. P. Kennedy, E-6, 1 
R. D. Baker, CYB-DO, 

. U. J. Maraman, C m 1 :  
W. G .  Belter, DRDSCT, 

J. 'Ir. Qchroer, LAAO 
E. B. Wingfield, L U  
S. B. Weat, USGS, A l l  

v .  c. Veape, Am (w/4 

, I  5 
M I :  April 15, 1965 3 

I )  
7 
2 

0%- 

rmericium raffinate treated was 92% 
rverage and 35% h i g h e r  than the volume i 
s made this period to beg in  construction 
i filtered exhaust to permit burning of 
:tivitieu. 

Approximately 7800' gallons of rr8te 
ptea were treated and none were pumped 
t .  

. 

ary Report 

\ 
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-3 

11. Total PU + equiv. Pu to hant,q 
12. Dewatered Sludge Buried - cu.ft. 

1065 - 

1462 1019 386 
195 157 181 

PLANT 

93 

258 

2713 
10,817 
7102 

340,350 
1 93 

TA-50 
1 I 

6748.65,359 6139 
47 54, 

374 313 

1713 1412~ 
8003 5906 

4012 4007 
l94,160 19lj350 

120 102 

Mar. Peb. hvg’64 

1. Total Influent - Gals. x 1000 1088 1094 1134 
2. Total Recirculation-Gale.xl000 0 0 0 

1 

R1SYAIUS: * Does not  include 
which were diverted 

** 146 gallons TBP in 
received. 

3. Influent Avg. C/M/L 
(Gross a x 1000) 

i 

25,850 gallons of low-level DP Eaet waste 

kerosene containing 12,000 mg e5 also 
to the tile field. 

4. Effluent Avp. C / W L  (Grobs a )  I 691 149 I 78 

5. Avg. Decontamination Fac 
Inf. Avg. G r o a e  a 
tff. Avg. Gross a 

,or 

6. Inf. Pu (including PU eqrilv. 
1462 1019 386 -. of AB), mg 

9. Batch Caustic - Gnllons 
Pu (incl. Pu equiv. of 

~ I I I 

10. Batch Dl8tillate - 
yo u335 

13 .  Volume Reduction Factor: 
Total Influent Flow ( G a l s )  

u a e  Buried 758 930 1008 7.5 
I I I I 

14. Batch Americium - Gala. I’reated -- -- -- 
- Total Pu, mg -- -- -- 
- Total Am, mg 
- Total Pu + equiv. Pu, 
- No. 55-gal. drura of4 } -- 1 -- I -- 

treated waste to dum 

TA- a i  1 -1 
11.1, 3.4 

6411 5371 ,3721 

62251 38141 25421 

255 198 219 
5 32 80 

133 61.277 3448 

33641 20751 24831 
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f 





2.66 
2.72 
1.69 
1.52 
1.67 
1.28 
1.44 La 

- 3 -  
I 



1-28 
2-21 
3-20 
1- L a  

3-24 

.s.- 5 
2-21 

w a  

0.02 
0.03 
0.03 
0.02 
0. Q3 
0.05 
0.03 
9-03 

0.22 
0.21 
0.16 
0.24 
0.23 
0.u 
0.00 
0.00 

- 10 - 



c 

, , 1.3 1.2 
2.0 0.3 1.1 

9.4 1.4 1.1 
i 2.6 2.0 1.3 

1.7 3.0 2.3 
3.4 2.1 1.8 
2.1 1.7 2.0 
2.2 2.1 1.6 
2.4 2.6 2.2 
2.7 2.1 2.1 
3.1 1.5 2.1 

k . 1.4 3.6 
I 1,z 0.8 
I 0.4 2.0 

0.6 0.6 

2.6 
1.5 
1.4 
3.4 
3.4 
4.0 
4.3 

4.1 
4.2 
3.9 

2.9 
3.3 
2.7 

2 84 

288 
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1.7 
1.7 
3.1 
3.2 
3.0 
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3 . <  

TO 

.. c. .. 

FROM :*To C. Gunderson, W. Purtymun, and T. E. H a k o n s o n w  

SUBJECT : WSPQNSE TO MEMO 

SYueOL 

. 

c 

/ 

: H8-76-229 

' Consequently,  w e  feel t h a t  t h e  ques t ion  posed t h e  
committee is n o t  appr  p r i a t e  and should c e r t a i n l y  no t  
s e r v e  a s  a basis for  9 u r su ing  t h i s  program. 

W e  offer the 
p o s i t i o n ,  
c h a r t e r  as 

Received by ER-RPF e I :  
JAN 0 6 1993 d . 



'' TO: Lakar Johnson 

. I -  

. 

. .  . .  . .  

.. 

, -.. . 
- - 3 .  * .  

, . . '  I .  

any c o n d i t i o n s  withoul 
f e a s i b i l i t y  and advanl 
d e s i r a b l e  systems . TI 
is t h a t  evapora t ion  pc 
meeting "zero"  dischai 
total evapora t ion  sysi 
cost a n a l y s i s  has  beel 
founded. The energy 
p r o t e c t i o n  measures ai 
a pond a r e a  may be eqi 
of a c l o s e d  evapora t i '  
p e c t i v e  systems. 

''Sr and 200 m C i  13'C 
ments,  a l g a e ,  etc. eat 
would be necessary .  ( 

cost ( i r e . ,  energy)  0 3  
to f i n a l  c leanup upon 

Based upon 1975 

There i s  a lack 
i n d i c a t e  whether t h e  1 
example, no one has  mi 

Alamos. F i g u r e s  on e 
ob ta ined  i n  Santa  Fe 

-s t rongly urge t h a t  a ' 

conducted before rush  
t r e a t m e n t  program. A 
evapora t ion  ra tes  as 3 

chemical combinations 
des igns  could  be t e s t  
sp ray  and suspended p 

S e v e r a l  major nu 
used s m a l l  impoundmen 
r a d i o a c t i v e  l i q u i d s .  
with t h e  c o n t r o l  of r 
These previous  e x p e r i  
before committing the 

Some of t h e  prob 
e l u d e  leakage  of w a t e  
s t ra ta r  and phys ica l  
vi ty  away f r o m  t h e  PO 
l a r g e  and s m a l l  anima 
An t h e  o p e r a t i o n  of s .*.% ; 
(conversa t ion  w i t h  1.1 . 
Gunderson).  Although 
minor hea l th  problem, 

. .. . . , .* - .  

UNIVERSITY OF C A L I F O R N I A  
L# *uYoI .  NEW YCXlCO 

OATE: May 278 1976 
- .  
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s u p p o r t i v e  d a t a  j u s t i f y i n g  t h e i r  
lges over  o t h e r ,  p o t e n t i a l l y  more 
f i m p l i c a t i o n  from Erneli ty 's  memo 
ids would r e q u i r e  less energy i n  
ye goals t h a n  say a gas o r  c o a l - f i r e d  
zm. U n t i l  a complete comparative 
conducted such an  assumption i s  un- 

i o l l a r s )  r e q u i r e d  for environmental  
i f o r  p e r i o d i c  and  f i n a l  cleanup of 
i v a l e n t  or exceed t h e  energy demands 
?. system over the  l i f e  of the  res- 

nta from H - 7 ,  about  20 m C i  Pu, 7 m C i  
would accumulate on pond sides, sedi- 
i y e a r  so t h a t  p e r i o d i c  c leanup 
m s i d e r a t i o n  must be g iven  t o  t h e  
such a c leanup,  and more impor tan t ly  

! a c i l i t y  decommissioning. 

F v e r y  c r u c i a l  in format ion  which would 
md system would work a t  a l l .  For 
nsured the evapora t ion  r a t e  a t  Los 
Lporation r a t e s .  are quoted from da ta  
fer 22 y e a r s  ago. Consequently,  w e  
i l o t  s tudy  us ing  a s m a l l  s c a l e  g l a n t  be 
ig i n t o  an  i l l - conce ived  waste 
? i l o t  s tudy  would determine a c t u a l  
s l l  as t h e  effect of d i f f e r e n t  
3n a l g a l  growth. D i f f e r e n t  pond 
3 to reduce wave a c t i o n ,  r e s u l t i n g  
r t i c u l a t e  t r a n s p o r t .  

lear l a b o r a t o r i e s  have, i n  t h e  p a s t ,  
s for s h o r t  term d i s p o s i t i o n  of 
V i r t u a l l y  everyone had problems 
d i o a c t i v i t y  i n  such s t r u c t u r e s .  
nces must'be c a r e f u l l y  reviewed, 
LASL r e s o u r c e s  t o  such a f a c i l i t y .  

ems t h a t  require c o n s i d e r a t i o n  in -  
and r a d i o a c t i v i t y  i n t o  surrounding 

nd b i o l o g i c a l  t r a n s p o r t  of r a d i o a c t i -  
3 (e.g.* by w i n d ,  bircis and other 
s). Such problens w e r e  encountered 
l a r  evapora t ive  ponds a t  Rocky Flats 
R .  Thompson a t  Rocky Flats by T. 
such problems r e p r e s e n t  a very 
they do r e p r e s e n t  a p o t e n t i a l l y  

- 
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TO 

J 

r. 'i 

LaMar Johnson . '  
s i g n i f i c a n t  p o l i t i c a l  

Another factor wl 
odor r e s u l t i n g  f r o m  t t  
acrid disagreeable odc 
pond. Such an  odor mz 
surrounding a pond. 1 
mated 1 0  acres of evag 
ed in e v a l u a t i n g  the j 

The l a n d ' a r e a  CUI 
Canyon amounts t o  aboi 
evapora t ion  pond woulc 
d i f f i c u l t  t o  see the  2 
area n e a r l y  6 t imes  1; 
r a d i o a q t i v i t y  may 1 

Our op in ion  i s  t f  
i n  a closed system prc 
of meet ing  ze ro  relea: 
parative cost data art 
be t aken .  Pr ior  t o  dc 
be conducted t o  deten 
a b s o l u t e l y  necessary .  
waste q u a n t i t i e s  a t  t l  
cost (i.e.8 energy)  r( 
problem, and may prov: 
release c r i t e r i o n .  

One l e s s o n  of TA 
a b s o l u t e l y  e s s e n t i a l  

__  - -  
=:pa 

I 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNlVERSlTV OF CALICORWIA *-7 

Lo. ALAIIOS. NEW MEXICO 87844 . ';i 
i 
5- - 
i -3- DATE:May 2 7 ,  1976 : 
T - 
d u - 
-- 
i 
1. 

iroblem. 

ch  m e r i t s  c o n s i d e r a t i o n  i s  t h e  
! e f f l u e n t .  Cur ren t  wastes have a n  
i which would l i k e l y  emanate from a 

l i m i t  c e r t a i n  u s e s  of . landscape 
Le v i s u a l  aesthetics of the esti- 
) r a t i o n  pond a lso must be consider-  
ipact  of the program. 

- e n t l y  contaminated i n  Mortandad 
r1.7 acres w h i l e  the proposed 
contaminate  1 0  acres. I t  i s  
ivantages of contaminat ing an 
'ger  eventhough c o n t r o l  of 
:tter. 

J 

y 
I 

it t o t a l  evapora t ion  of e f f l u e n t  
r ides  t h e  m o s t  desireable method 

a v a i l a b l e ,  w e  recommend t h i s  approach 
.ng a c o s t  a n a l y s i s ,  a s tudy  should 
.ne how much i n f l u e n t  waste i s  
Reduction of l i q u i d  and r a d i o a c t i v e  
zir sources  may g r e a t l y  reduce t h e  
p i r e d  t o  solve our  l i q u i d  waste 
le more o p t i o n s  for meeting the zero 

L is  that long  term planning i s  

t o  t h e  environment. U n t i l  com- 

3 avo id  

, -  

problems i n  t h e  f u t u r e .  

I .  

-.. . 

. 

e l  

! 

I 
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to : R. J. Kingsbury, ENG-DO/MS-63 
mm 
fl I Lo J. Johnson, 

,e : A, KO Stoker, 

~uQIECT . W A S T E  TREATMENT FACILITIES UP 

tH. S. Jokdan, Rss is tan t  H-Div 

*vMBOL . H8-77-33 

a 

. 

REPS MEMO 17 Dec. 1976 

2-8 wishes t o  
proposal f o r  

treatment 
process. . 

concept 
Various 
earlier 
June 48 

1. 

. 

5 

-. - -  2. 

, I  

3. 

4. 

reasons for this t ion were communicated t o  H-7 af t s r  an 
review of t h e  eo (!!%no H8-76-265, Johnson to hnelity., dated 
1976). To reite sane of +,he more important ones: 

It would seem d s  would r e s u l t  i n  t rad ing  one contaminated 
>and area, pre about 2 acres along the  channel of blortan- 
dad Canyon, fo  h l a rge r  one, an estimated 12 acres  of 
ponds. While ds  may appear t o  g o v i d e  more pos i t ive  
control over t i b i l i t y  of remaining contaminants leaving \ 

the control led 1 
burden for cle d decontaminafion. 

W e  do not  b e l i  t We e q e r i e n c e  with. evaporation ponds a t  
o t h e r  nuclear  ies engenders much confidence i n  t h e  

r use a t  LASL. 
the fact that  l a t s  is i n  t h e  Srocess of e l i r i z a t i n g  sclsr 

ause they have had a long unsat isfactor?  . 
e c i a l l y  i n  r e i a t ion  to  leaking l i n e r s  and 

airborne sus  le t ter  El .  A. Thompson t o  Do ROhrer, dated 

, they would a l s o  c l ea r ly  impose a fu ture  

we c a l l  your a t ten t ion  t o  

JUly 19, 1976). 

We bel ieve  s a t  f u l l  comparison of l ife-cycle cost ing 
commissioning) of various a l t e rna t ives  
before one a l t e r n a t i v e  is selected. 

- 
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TO: 

I 

$ .  
J 

- 

.. 

R. J. Klngsbury - I' '. 

completion of a p i lc  
would determine act t  
on potential  problen 
s o l i d s  concentratior 

I n  tenns of general  appi 
discharge of l i qu id  is a nece 
process changes can achieve c 
released that would seem t o  L 
ERDA policy of "a9 low a s  pri 
a major remaining concern is 
(e.g., NO3, F, and some heaq  
f u l l y  considered? I t  seems 1 
d e n i t r i f i c a t i o n  using methanc 
ac t iva ted  charcoal o r  alumini 
Even though such processes wc 
in the e f f l u e n t  they may p e n  
standards.  Another poss ib i l ;  
which a lgae  would be encoura! 
would concentrate some of t h  
hanrestirlg of t h e  algae.  Ag 

-2- DATE: January 4, 1977 

study u t i l i z i n g  a small-scale pond which 
1 f e a s i b i l i t y  and provide empirical da ta  

such a s  wind suspension, algae o r  o the r  
of contaminants, evaporation r a t e s ,  etc. 

ach there  is a question of whether a zero 
sa ry  object ive.  If t h e  proposed in-plant 
o the r  f a c t o r  of 25 reduction i n  rad ioac t iv i ty  

ticable," A s  noted i n  the concept discussion 
he l e v e l  of o the r  nonradioactive const i tuents  
metals). Have o ther  process add-ons been 
ere would be a p o s s i b i l i t y  of b io logica l  

Adsorption on 
might be a way of cont ro l l ing  f luoride.  
I d  not  achieve a zero l eve l  of contaminants 
t reaching l e v e l s  acceptable under the proposed 
y might be t o  use a covered so la r  pond i n  
d t o  grow, and through uptake and adsorption 
remaining r ad ioac t iv i ty  for removal through 
n, s u i t a b l e  p i l o t  s tud ies  would seem e s s e n t i a l  

very defensible  i n  terms of the guiding 

feed t o  handle the  n i t r a t e .  

to f u l l y  answer the ques t i  on trade-offs p r i o r  t o  s e t t l i n g  on one approach. 

o n t r o l  of waste generation a t  t h e  source t o  
ament?  Such measures would not be free o r  
1 be the prefer red  a l te rna t ive .  

What fu r the r  e f f o r t s  
minimize volumes r e q u i r i  
even cheap bu t  still mig 

In  r e l a t i o n  t o  the document as it stands there  a r e  severa l  
addi t iona l  comments, 

Page 1 The use of "ef 
j u s t i f i c a t i o n  
DSSC ERDA HQ a 
The pos i t ion  e 
goal" w a s  no t  
shce no regul  
have been pro 
page 4. 

requirements of PL-92-500" a s  a pr inc ipa l  
p ro j ec t  was discussed w i t h  A r t  Schoen of 

ngs with H-DO and H-7 on September 29,  1976. 
d by Schoen was t h a t  the "zero discharge 

l e  j u s t i f i c a t i o n  within ZIZDA, espec ia l ly  
n te rpre t ing  the goal i n  wac t i ca l ' t e rms  

Same coiranent appl ies  t o  statement on 

_ _  _- 

Page 6 Sa t i s f ac to ry  evaporation ponds-if they a r e  ul t imately 
selected-sh 

Leaks are a1 i n  t o  occur, therefore  the provision f o r  - 
detec t ion  s ode An a l t e rna t ive  t o  perforated pipes 

ed c lose ly  t o  a p i l o t  study. 

useful  f o r  cont ro l l ing  the spread of a 
a n t  soil-moisture measuring blocks i n  t h e  
y would permit detection of much smaller . Also, provision should be made f o r  

. 
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'TO: R. J. Kingsbury 

' page 7 

e 

. .  *, ... 

misture monitoring f 
ponds for per iodic  mc 

The proposal to  recir 
continuously t o  precl 
to present  a high opc 
costs f o r  f i l t r a t i o n  
need 'for per iodic  por 
some system similar 1 
mre e f f i c i e n t  alteln 

W i l l  the ponds be SUI 
months thereby reduc: 
further below 0.7 of 

In summary and with envii 
do not believe t h a t  suff ic ienl  
s e l ec t ion  of open evaporation 
or to  the s p e c i f i c  conceptual 

AIIS:mar 
- 

. . XC: T. K. Keenan, H-7,  MS-518 

_ _  -- 

-3- DATE: January 48 1977 

Iles to  be d r i l l e d  i n  t h e  v i c i n i t y  of t he  
Ltor ing  as well. 

:ulate  and f i l t e r  a l l  of t he  pond contents 
Ide any s o l i d s  buildup i n  the ponds appears 
*a t iona l  cost .  The maintenance and energy 
i t  a high enough rate t o  eliminate t h e  
1 cleaning need to  be quantified.  

Itive? 

Would 
a swimming pool vacuum be a po ten t i a l ly  

ject to  i c ing  over during the  co ldes t  
ig the t o t a l  annual evaporation even 
;hallow pan data? 

, m e n t a l  considerations as  a perspective,  w e ,  
thought has  been given e i t h e r  to  the 

ionds i n  preference to  o ther  p o s s i b i l i t i e s  
iesign of ponds i n  question. 

1 * 
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All industrial 1: 
Alamos Scientific Labc 
central facilities be: 
canyons. Concern wit1 
fluent, notably radio] 
effluent be evaporatec 
that the residue be b1 
wind can create spray 
spray could carry off 
effluent. 

This report cove 
tion and recommends a 
the seriousness of th 
windspeeds greater th 
may be high enough to 
that this air will fo 
the water and finally 
each bubble forms sev 
also adsorb and conce 
in the effluent. The 
tkie droplets, and lat 
in the droplets evapo 

A testing device 
concentration or frac 
tory on samples of th 
to estimate the quant 
the aerosols, are rec 
Ways of mitigating wa 

LBSTRACT 

pid waste generated at the L o s  
:atory (LASL) is treated at two 
)re it is discharged into the, 
certain impurities in the ef- 
iclides, has suggested that all 
in ponds by solar energy, and 
:ied. There is evidence that 
from such ponds and that the 
some of the pollutants in the 

3 the literature of spray forma- 
series of tests to determine 
3 problem. It shows that, at 
i about 6 m/s (13 mph), waves 
mtrain air in the water, and 
n small bubbles that rise in 
burst at the surface, where 
ral small droplets. Bubbles can 
trate some of the pollutants 
e pollutants are transferred to 
r form aerosols when the water 
ates. 

has been built to measure this 
ionation effect in the labora- 
actual effluent. Other tests, 
ty of spray formed and to measure 
mended for a planned test pond. 
e formation are discussed. 



The Need for and Design 
The Los Alamos Scic 

all its industrial wastf 
The most important conti 
nuclides such as 'OS,, 
these pollutants in the 
permit,discharge direct: 
sides traces of the rad: 
contains some heavy met, 
and moderate to high amc 

(Anon. L976). 
There is some concc 

of these pollutants in . 
their subsequent migrat 
after heavy rains. A l s i  

Environmental Research 
near zero pollution as 
major upgrading of the 
The redesign incorporat 
ate the dater and conce 
removal and burial as s 

A preliminary desi 
prepared.' It proposes 
tion facilities ) five 
surface area of about 1 
depth is about 75 cm ( 2  
area (56,000 m or 14 a 
greater than needed to 
ent stream of ISO,OOO R 

* 

2 

* 
This report considers 
it applies also to the 
are likely to be less s 
pond area are one order 

-. 
I 9'' 

4 
. e  - 
2 - - 
4 

I;i 
I 

-_ -_ 
[TRODUCTION 

- ,f Evaporation Ponds -I 

itific Laboratory (LASL) processes 3 
ti 

water at two central facilities. 
iinants to be removed are radio- 
j8Pu and 137Cs. Concentration of 
)lant effluent is low enough to 
r into a nearby dry canyon. Be- 
)nuclides, the effluent occasionally 
. ions. such as Cr, Cu, Pb and Zn, 
mts of fluorides and nitrates 

:n with the possible build-up of some 
le biota of the canyons, -and with 
In into major waterways during or 
, LASL, as one of the new National 
Prks, is attempting i to achieve as 
iat is practical. Therefore, a 
ceatment facilities is planned. 
3 solar evaporation ponds to evapor- 
trate the remaining pollutants for 
Lids. 
n (Anon. 1977) of the ponds has been 
€or the larger of the two evapora- 
mds, each about 80 x 140 m with a 
,300 m ( 2 . 8  acres) when the water 
5 ft). The proposed total surface 
res)  is estimated to be about 25% 
vaporate the estimated total efflu- 
day ( 4 6  acre-ft/year) under typ ica l  

2 

nly the.TA-50 facility. Obviously, 
A - 2 1  facility where the problems 
vere. because total flow-rates and 
of magnitude smaller than at TA-50. 

-1- 
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II 

I 

t. A .. 
solar conditions at Los 
one pond at a time to be 
pair and reduce seasonal 
differences in evaporati 
The Problem 

Past experience wit 
wastes (Thompson 1976) i 
leakage and with wind-ge 
pollutants can escape th 

0 

with wind-generated spra 
The questions to be 

1) How much lic 
from the pon 

2 )  What is the 
in that spr2 

3 )  What happen2 
they leave t 

4 )  If necessarl 
or minimize 

Since it is evident that 
conclusively by study oi 
this report proposes a : 
conducted in the laboral 
pond to be built prior I 
ation ponds. 

lamos. This capacity will permit 
out of service for cleaning or re- 
variation in water level due to 
In rate. 

L evaporation ponds for radioactive 
.dicates a justified concern with 
lerated spray as processes by which 
ponds. This report deals only 
. - 

answered by this report are: 
lid is likely to be removed 
1s by spray? 
:oncentration of pollutants 
' ? 

to the'pollutants after 
le pond? 
, what can be done to reduce 
:he quantity of spray? 
these questions cannot be answered 
the literature and by calculations,, 
xies of experiments, some to be 
)ry, others on a 10 x 20 m test 
the construction of the big evapor- 

-2- 
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I 

,I 

AND CONCLUSIONS 

A thorough se 
papers on spray ov 
in pipes and narr 
flow. Only a fe 
shallow ponds. 
has been publis 
the breaking of 

We are led 
types of spray: 

the literature revealed numerous 
cean, and some on spray produced 
S due to two-phase, gas-liquid 

etical and experimental research 
formation of waves by wind, on 
on the spray produced as a result. 
elusion that there are two distinct 

es directly off the top of 

ed indirectly when 

which rise to the 
ting, produce a 
s or spray. 

the water. This air 

It appears that th second type, the air bubble spray, 
is far more important f f r this investigation than the first, 
for the following reas 

1) Much more 

ough the water tend to 
purities or pollutants 
d fold and transfer them 

n this fraction- 
t is not concerned 
des, of interest 
onstructed a 
can be studied 
s bubbled through 

0 -1. 

effluent samples. The resultant droplets are caught on 
chemical filters and a alyzed for relative concentration of 
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pollutants. The apparal 
with tap water. It seem! 

The literature is ! 

the quantity of spray fc 
developed here which, b, 
tions, computes the ave: 
of the proposed ponds. 
order-of-magnitude estii 
proposed LASL installat 
data. 

Spray droplets wil 
are windborne, freeing 
We suggest a series of 
10 x 20 m. test pond to 
aerosols and to correla 
analyses of the water i 
Finally, we 

minimize wave 
recornend 
format ion 

is has been assembled and pretested 
to function satisfactorily. 
)arse and contradictory concerning 
:med by wind. A method has been 
;ed on simple wave and wind observa- 
ige yearly spray formed over any one 
?he method allows at best only an 
tte, and it is restricted to the 
>n because it is based on LASL wind 

evaporate very rapidly after they 
le impurities as a fine aerosol. 
cperiments ho be conducted on the 

sasure the pollutants in these 
3 the results with wind data and with 
the pond, 
that floating plastic grids to 
>e designed and tested, 

i 



Spray is  created 1 

face.  I t  may be w e l l ,  
empir ica l  data on in t e i  
p a r t i c u l a r l y  t h e  generz 
create spray. 

* 

Wave Generation 
The theory of wavt 

eminent s c i e n t i s t s  likc 
He.lmholtz, H. Lamb, W. 

s i n c e  before  1850. An 
through. t h e  e a r l y  1950: 
mental i n v e s t i g a t i o n s  ( 

as t h e  theory.  Most i i  

deep ocean waves ( R o l l  
waves i n  s m a l l  confinec 
vessels (Hanratty and 1 

waves comes from oceanc 
chemical engineers  con1 

The best  of t h e  fc 
shallow bodies of wate: 
experimental  re la t ions1 
v e l o c i t y  - c ,  t h e  " f e t c h  
of t h e  pond F, - and the 
sh ips  can be approxima 

u ' O . W (  C 

* 
Spray d r o p l e t s  can be 
or  d u s t  impacting a w 
1957) and by bubbles 
of a pond. Although 
n o t  s tud ied  here. 

IACKGROUND 

t h e  a c t i o n  of wind on a water sur- 
t he re fo re ,  t o  review t h e  theory and 
ic t ions between wind and water, and 
:ion of waves which can, i n  tu rn ,  

generat ion has  been of i n t e r e s t  t o  
W. Thompson (Lord Kelvin) ,  H.v. 
luest ,+H.  J e f f r e y s ,  and G. I. Taylor 
bxcellent review of t h e  l i t e r a t u r e  
is  given by Ursell (1956). Experi- 

i wind-generated waves go back a s  f a r  
r e s t iga to r s  have dea l t  e i t h e r  with 
.965, Stanton e t  a l .  1937) o r  with 
spaces such as p ipes  and shallow 

igen 1957). The i n t e r e s t  i n  ocean 
jraphers, t h a t  f o r  shallow water from 
xned  with two-phase flow problems. 
r papers dea l ing  with waves on l a rge  
is  t h a t  by R o l l  (-1. H e  shows 

IPS between wave height  H ,  - wave 
o r  d i s t ance  from t h e  upwind edge 

rind v e l o c i t y  U.  - These r e l a t i o n -  
:d by t h e  empir ical  funct ions 

11: 

produced a l s o  by r a i n ,  h a i l ,  snow, 
ter su r face  (Blanchard & Woodcock 
rom decaying biota a t  t h e  bottom 
h e s e  mav be important,  they a r e  

- 5 -  



(9 i s  t h e  acce le ra t ion  c 
t hese  equat ions may no t  
begin t o  break). 

g ives  t h e  equat ion 
The Standard Handbc 
I 

1 where H1 - is  i n  f t ,  U - i r  
n a u t i c a l  m i l e s .  

Tests show t h a t  vel 
even a t  very l o w  wind SI 
changes a s  t h e  wind spet 
suddenly appear i n  t h e  1 

a s s o c i a t e s  t h i s  change I 

t u rbu len t  boundary laye: 
Gravity waves tend t o  g: 
they break. Spray is  fc 
water during this break 

(1957)  de f ine  a wave pa 
be a b l e  t o  e n t r a i n  a i r  
( w h i t e '  caps) .  Woodmans 
a i r  v e l o c i t y  necessary 
t h a t  requi red  t o  genera 

* 
T h e  importance of a i r  
a d d i t i o n a l  spray i s  d i  

.. 
-? 

(2) 

I g r a v i t y ,  9 .81 m/s) . (Note t h a t  
iold near  the p o i n t  a t  which waves 

>k f o r  C i v i l  Engineers (Merritt 1968)  

n a u t i c a l  m i l e s  per  hour, and F1 i n  

y f i n e  c a p i l l a r y  waves are developed 
eeds (Q1 m / s ) ,  t h a t  t h e  wave p a t t e r n  
d i nc reases ,  and t h a t  g rav i ty  waves 
eighborhood of 5 m / s .  Roll (1951)  
i t h  a switch from a laminar t o  a 

ow and become deeper u n t i l  eventual ly  
rmed and a i r  i s  en t ra ined  i n  t h e  
ng process.  Hanratty and Engen 
t e r n  c a l l e d  " r o l l  waves" which may 
, i t hou t  forming spray of f  t h e  crest  
Ne and Hanratty (1969)  found t h a t  " the  

.o i n i t i a t e  atomization i s  l a r g e r  than 

.e r o l l  waves." 

a t  t h e  air-water i n t e r f a c e .  

* 

nt ra inment  i n  the formation of 
;cussed below. 



* .  . 
The wind speed a t  wl 

t h e  c r i t i c a l  wind ve loc i .  
changes f r o m  a smooth t o  
i c a l  v e l o c i t y  has  been 01 

Occasional wh i t e  caps ap 
c r i t i ca l .  

The l i t e r a t u r e  (Mer 
t w o  o t h e r  u se fu l  re la t io  
c r i t i c a l  ve loc i ty :  

1) The wave h e i  

( s p i l l i n g  w a  
l ength  .L !or 

2) t h e  wave spe 
v e l o c i t y  U - o 

E f f e c t  of Water Depth on  
B o t h  Roll (1951) an 

w a t e r  depth exceeds ha l f  
the  e f f e c t  of t h e  bo t to r  
waves. T h i s  means t h a t ,  

estimated water depth of 
about 1.5 m----corresponc 
(see above) -should inc 
a l i m i t i n g  wave-height-t 
about 0.3.  

Cokelet r e p o r t s  f r c  
shallow water, whitecap: 
while plunging breakers  
l a r g e  a s  1.3. 

W e  expect  tha t ,  exc 
the proposed evaporatiol 

*Wind v e l o c i t y  v a r i e s  w 
numbers given here ref 
the surface.  Closer t 
t he  v e l o c i t y  i s  about 
(Ro11'1951). 

ch waves s t a r t  t o  break is  c a l l e d  
' ( R o l l  1951). Visual ly ,  t h e  water 
, rough water sur face .  This cr i t -  
ierved t o  l i e  between 6 and 7 m / s .  
!ar a t  v e l o c i t i e s  j u s t  above 

* 

.tt 1968, Cokelet  1977) d i sc loses  
i which appear t o  hold near t h e  

i t  H - near t h e  s t a r t  of breaking 
5s) is  about 1/7 the  wave 

1 - c i s  near ly  1 / 1 0  t h e  wind 

lave Formation ' 
Cokelet (1977) s t a t e  t h a t ,  i f  t h e  

the wave length ,  waves do not  feel  
snd one can t a l k  about deep-water 
in  t h e  proposed ponds with an 
0.75 m, wave lengths  smaller than  
ng t o  wave he ights  of about 0.2 m 
c a t e  deep-water waves. T h i s  implies 
-water-depth r a t i o  H / d  = 2/7 o r  

= 7H), and 

(c  = U/10). 

very l imi t ed  information t h a t ,  i n  
form a t  H/d r a t i o s  of 0.65 t o  0.85, 
see below) occur a t  H / d  values as 

p t  under very extreme wind condi t ions,  
ponds w i l l  develop deep water waves. 

th d i s t ance  from the  surface.  The 
t t o  measurements about 1 0  m above 

5 %  of t h a t  a t  t h e  1 0  m l e v e l  
the  sur face ,  say 35 c m  above it, 



, i. s 

Since the small (10 x 2( 

shallower, this may not 

Breaking Waves 
When wind velocitie! 

begin to break, first hf 
of the body of water, tl 
greater area as the win( 
review of our knowledge 

, Cokelet (19771, who disi 
waves, all of which can 
two of which occur in 01 
spilling. waves and plunc 
to white caps; plunging 
forward at the top befo: 
gressive stages of a pli 
puter program (see Fig. 
waves produce far greatc 
waves. Exactly when thc 
waves occurs is not cer 
that "the spray droplet 
crease as the wind incri 
This sudden, sharp incri 
produced seems to be du 
increases in air bubble 
Droplets from Bubbles 

Some of the entrain 
most of it will break u 
1 mm diameter) which 

** 

* 
These velocities were 
level. 
The bubble size can va 
the water/air surface 

** 

m) test pond is expected to be much 
,e true there. 

grow beyond the critical, waves 
.e and there near the downwind part 
rn more frequently and over a 
velocity increases. An up-to-date 
,f breaking waves is given by 
mguishes four types of breaking 
)ccur on a sloping beach but only 
!n water. He calls these two 
.ng waves. Spilling waves correspond 
iaves (beloved by surfers) curve 
! breaking. Cokeiet shows the pro- 
iging wave as developed by a com- 
t ) .  It is certain that plunging 
r amounts of spray than spilling 
change from spilling to plunging 
tin, but Monahan (1968) has found 
:oncentration shows an abrupt in- 
ises from about 8.5 to 9.5 m/s." 
pse in the number of droplets 
to droplets formed by large 
entrained in the water by the waves. 

* 

1 air is absorbed by the water, but 

ise to the surface. As they reach 
into small bubbles (on the order of 

sasured 46 cm above the mean water 

y ,  but. is controlled principally by 
snsion. 

-8 -  
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surface, and eject some 
Hoffman 1976). Once in 

tinct possibility and 
of interest under varyi:ig 
our results indicate that 
to assume the composition 
first approximation, to 

'Mason (1954) shows thak 
100-200 per bubble, arlz 
over distilled water. 

of them in the droplets (Duce and 
the air, the water in the droplet 

s.iould be documented for each substance 
conditions. At the very least, 
in the absence of data it is unwise 
of the marine aerosol, even as a 

be the same as sea water." 

these smaller drops, as many as 
formed over salt water but not 

-9- 

may evaporate leaving t e impurities as an aerosol that 
may be carried by the w nd.over large distances. 

(1974): "Fractionation t ffects, often quite large, appear to The selectivity is trong. To quote Van Grieken et al. 

be the rule rather than 
effluent transfer of PO 

the exception. Consequently, 
.lutants from water to air is a dis- 

P 



i.e., Na and C1 ions i e droplets (see Duce and-Hoffman 
[1976] and other refer s given there), there also has 
been work on the conce tion of metal ions (Duce and ' 

Hoffman 1976, Van Grie et al. 1974, Duce et al. 1977). 
Duce et al. (1977) sh at "there is now good experimental 
evidence that Fe, Zn, Cu are fractionated, or enriched, 
in atmospheric sea sa rticles produced by bubbles 
bursting at the air/s terface." Other metals showing 
considerable enrichme re than ten times) are Pb and Cd. 

stays at the water su and since many droplets are 
not carlfied away by t d but fall back onto the surface, 
one should expect the ost surface layer of the water 
to be enriched also. y this enrichment one needs to 
skim off a very thin layer, not an easy task in 
turbulent waters. It n tried by several experimenters, 
such as Harvey (1966) e effective way seems to be 
to let air bubbles co me of the surface layer. How 
effectively they do t hown by Blanchard (1968) (see 
p. 120) who claims t the larger droplets (>150 urn) 
pick up a substantial unt of surface film. This statement 
is contradicted by Bez and Carlucci (1974) whose measure- 
ments "showed that s s (dims. of 28-108 pm) were 
effective for removi c surface-active material from 
a sea water surf ace. 'I gardless of who is correct, one can 
use the "bubble mic asching et al. 1974) to find 
what bubbles carry ir. Some results obtained with 
this device are des Duce et al. (1977). 

Since some of the ial' adsorbed by the rising bubbles 

The scavenging bubbles and their droplets have 
been studied in the y. One apparatus of this type 
is described by Set (19721, and a later model of 
the same device by d Duce (1976). 

Many of the exp (including Hoffman and Duce) 
are concerned with anisms such as bacteria, and 



i 

- - 
their concentration on 1 

(Blanchard and syzdek l! 
open waters. They may I 
by 10 to 1000 times the: 

A fairly recent rev: 
covers well the entire : 

and the fractionation e: 

I 

ie water surface and in the aerosols ~ 

7 0 ) .  Such bacteria exist on all 
B concentrated in the bubble droplets 

6 
- :  

i 

r concentration in the bulk water. 
BW article (Winchester and Duce 1976) 
ield of bubbles, their droplets, 
Eect . 
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DES I 

Despite the extensiv 
portion was quoted above 
to answer the questions 
We-believe that the droF 
a larger volume of water 
than does the spray off 
yet to be proved experir 

This section o'f the 
yses and design of exper 
in two months. Addition 
including experiments to 
built. We will discuss 

1) expected wind 
2) estimates of 
3 )  experiments c 

4 )  proposed futu 
Wind 

Since, the formation 
tion of spray of air buk 
wind speed, a statistica 
posed site of the evapor 
desirable. To be meanir 
over a period of several 
not available for Sigma 
to a decision on the eva 
fore, to use a six-year 
Los Alamos airport (195: 
and the pond site are or 
the same altitude (2200 
apart. 'Both mesas point 
tion to wind at either s 
measured 10 m above groL 

The 24- hour average 
in 11 speed ranges and j 

IN AND ANALY S IS 

I literature, of which only a small 
we do not have enough information 

losed in the Introduction (see p.2). 
ets produced by air bubbles make up 
and carry away more pollutants 
he top of waves. But all this is 
Intally. 
eport deals with preliminary anal- 
merits-ork that has been completed 
.1 work is recommended and described, 
be made on a test pond yet to be 
'our subjects : 
conditions, 
.otal spray volume, 
i fractionation'of effluent, and 
'e experiments. 

if waves and the subsequent produc- 
de droplets depend critically on 
. analysis of the wind at the pro- 
ition ponds (Sigma Mesa) is highly 
rful, such a study should extend 
years. A long-term wind study is 
Iesa, nor is it likely to be prior 
,oration ponds. We propose, there- 
continuous wind study made at the 
-1959). The Los Alamos airport 
separate mesas at substantially 

I or 7200 ft), and 2 km (1 1/4 miles) 
East, and there is little obstruc- 
.te. The wind at the airport was 
id. 
i of the percentage of wind speed 
1 16 directions are shown in Table I. 

-12- 
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P l o t s  generated from the 
For l a te r  ca l cu la t i c  

t h e  wind speed data by i 

p r o b a b i l i t y  2 of having 
found t h a t  t h e  expressic 

describes t h e  higher  spc 
(corr. coef f .  r2 = 0.99: 
Tota l  Spray V o l u m e  

The amount of spray 
or  from a i r  bubbles,  is 
l i t e r a t u r e .  Its measurc 
of t h e  ponds has severa 
Alamos are n o t  consistei  
placed i n  var ious  wind 
of t h e  ponds, adequate I 

area is  c o s t l y  even i f  

c u l a r i y  high winds t h a t  
enough t o  make easy t h e  
q u a n t i t y  of spray produ 
l i q u i d  d r o p l e t s  are l i k  
Alamos climate before  t 
t h e  impur i t i e s  which f o  
carried by t h e  wind ove 

Despite t h e  l i k e l i h  
spray d r o p l e t s  w i l l  be 

estimate t h e  t o t a l  amou 
these data w i t h  t h e  .res 
a t i o n  and concentrat ion 
can y i e l d  information a 
p u r i t i e s  carried f r o m  t 

le d a t a  a r e  shown i n  Fig. 2 and 3 .  

1s it w a s  found desirable t o  express 
L a n a l y t i c a l  form giving t h e  
L wind speed U f AU 7 ( m / s ) .  I t  w a s  
1 

c os0 u 
(U >5 m / s )  

!d range of data q u i t e  accura te ly  

xoduced, e i t h e r  from wave crests 
lot  w e l l  documented i n  cu r ren t  
nent a t  sampling s t a t i o n s  a t  t h e  edge 
drawbacks: wind d i r e c t i o n s  a t  Los 
:, so samplers would have t o  be 
i rec t ions ;  because of t h e  l a r g e  s i z e  
:at ist ical  coverage of t h e  downwind 
le wind w e r e  steady; winds ( p a r t i -  
:ause spray) a r e  r a r e l y  s teady 
:or re la t ion  between wind speed and 
:d. Most important, many of t h e  
Ly t o  evapora t e ' i n  t h e  dry  Los 
w e l l i n g  f a r ,  leaving behind only 
n a very f i n e  aerosol  t h a t  can be 

Dd t h a t  much of t he  water i n  t h e  
vaporated r ap id ly ,  it is  use fu l  t o  
t of spray generated. Combining 
Its of labora tory  tests on f rac t ion-  
Df impur i t ies  by and i n  t h e  d rop le t s  
out t h e  type and amount of im- 
E ponds by t h e  aerosol .  

very l a r g e  d is tances .  

-13- 
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We have attempted tc 
ing only the observatior 
three) wind speeds at wk 
tions that can be made I 

The technique requii 

1) measure the t 
the ground: 

the following steps: 

2) at each wind 
a) the numbei 

a line at 
during a 1 

less than 
same for 

b) the width 
the time I 

c) the wave 
between at 
break or 

d) the total 
direction 

(I expect that 
remain the Sam 
speeds) . 

3 )  plot n, w, a 
straight lin 
a l l  go throu 
This is the 

- -  

each of the 
b and c, res 

4 )  find I(Uo) 
5) insert all v 

- - 

* 
See Appendix A.. 

* 
develop a aimFle technique , requir- 
of the wave at a few (not less than 
.ch whitecaps are formed6bserva- 
ither quickly. 
!s that the experimenter complete 

Lnd speed U - about 10 m above 

;peed count or estimate: 

right angles to the wind 
sriod t. 
50 secs and'*should be the 
11 wind speeds); 

of whitecaps ; that pass 

(t - should be not - 

M - of the average whitecap and 
during which it exists; 
ength 2, i.e., the distance 
jacent waves whether they 
ot:* and 
pond length - L in the wind 

and the direction of the wind 
, or nearly so, at all wind 

d T - against - U and draw the best 
s through the data so that they 
h the same point on the U-axis. 
alue of Uoo 
traight lines and call them - a, 
ectively : 
rom Fig. Al; (Appendix A) 
.lues into the equation: 

Compute the slopes of 

-14- 
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e , 

A fictitious example is 
The assumptions lea 

in Appendix A. They ar 
method to give better t 
the spray volume genera 

Some data in Blanch 
the quantity of bubble 
British'data on the per 
as a function of wind E 

of air entrained by a k 
Blanchard's data and tk 
conditions at the LASL 
tions are given in Appc 
calculated by this met1 
for ponds. Also, Blanc 
by the work of Monahan 
Fractionation of Efflut 

The literature has 
effect of bubbles cannc 
A laboratory device ha: 
LASL for this purpose 
adaptation of the a p p  
(1976). 

The LASL equipment 
tank (not visible in F. 
under gravity into the 
the chamber through an 
fluent flow rate and t 
chamber can be varied 
sample storage and the 

worked out in Appendix B, 
ing to this equation are explained 

an an order-of-magnitude estimate of 
.ed , 
.rd (1963) present an estimate of 
,pray generated. 
rent of ocean covered by whitecaps 
beed, and on an estimate of the amount 
:caking white cap. I have applied 
: Los Alamos airport wind data to the 
:vaporation ponds. These calcula- 
idix C. The quantity of spray, 
)d, appears to be excessively large 
lard's assumptions are put in question 

such that we do not expect the 

It is based on 

(1968). - 
lt 
Zlearly shown that the fractionation 
t be predicted, but must be measured. 

see Figs. 4 and 5). It is an 
ntus described by Hoffman and Duce 

- 

been designed and constructed at 

zonsists of an effluent sample storage 
3 .  5 )  from which the liquid flows 
oubble chamber. Effluent leayes 
Dverflow trap into the sump. Ef- 
e level of effluent in the bubble 
y changing the elevation of the 
overflow trap. 

-15- 
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* -  s . 
The bottom of the bL 

through which clean air 
(not visible in Fig. 5 )  
measured and controlled 
a built-in needle valve. 
effluent sample and burs 
a fine spray. Bubble sj 
glass of different coarz 

flow of air created by t 

curved duct, and is depc 
, training air velocity ci 
just downstream of the 1 

by a pitot tube. 
The apparatus was c( 

were run on tap water cc 
The following observatic 

,1) The medium-pc 
produces bubl 
desired size 

As the spray rises, 

2 )  A practical 
to press a 1 
a 18-cm-diam 
of the duct 
are deposite 
paper than i 
expected fro 

3 )  With the fil 
described, a 

fully open, 
duct is 1.3 
the pitot tu 
elevation, 2 

,ble chamber is a fritted glass disc 
:ram a compressed air cylinder 
.s passed. Air flow rate is 
it a 0 - 200 mL/min Flowrator with 
The air bubbles rise through the 

: at the water surface to produce 
:e can be varied by using fritted 
mess. 
it is entrained by a horizontal 
blower, passes through a gently 
sited on a sample tray. The en- 
I be controlled by a butterfly valve 
Lower. Its velocity is measured 

nstructed and preliminary tests 
lored with potassium permanganate. 
ns were made: 
re-size fritted glass disc 
les of about 1 mm dim, the 

ay of catching the droplets is 
-cm-diam filter paper, held on 
watch glass, against the bottom 
see Fig. 5). More droplets 
near the edge of the filter 
its center, which is to be 
the air flow pattern; 
er paper in the position just 
d with the butterfly valve 
he average air flow rate in the 
i/s. (A calibration chart for 
le, calculated for the Los Alamos 
,OO m, is given in Fig. 6.) 

-16- I 
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Proposed Future Experimc 
To confirm (or refu. 

above, a series of expe. 
strongly recommended. : 
account the pollutant cc 
will vary with time), tl 
wind, the depth of effll 
and type of debris on tl 
measurement, of course, 
the effluent which is c' 
do this we recommend thl 

1) continual re1 
direction 10 

2 )  analysis of 1 

a regular ba 
to those imp 
aerosol woull 
able. The s 
lished over 
account vari 
effluent in1 
nearness to 
ples also sh 

3 )  regular week 
debris on th 

4 )  air sampling 
pond, with p 
and downwind 
and stronges 

Air sampling (item 4 )  a 
be started before the p 
background information. 

nts 
3) the estimates and analyses made 
iments on the 10 x 20 m test pond is 
uch experiments should take into 
ncentration in the test pond (which 
t velocity and direction of the- 
ent in the pond, and the amount 
t water surface. The most important 
is the amount of pollutants from 

- 

rried downwind as an aerosol. To 
following measurements: 
Drding of wind speed and 
m above the pond: 
ater samples from the pond on 

is; 
rities whose presence in the 
be environmentally undesir- 
mpling technique should be estab- 
period of time to take into 
tions due to closeness to the 
t, distance above bottom, and 
he edges of the pond. Surface Sam- 
uld be taken from time to time.) 
y observation and recording of the 

(The analysis may be limited 

pond surface: and 
at several stations around the 
rticular emphasis on the upwind 
direction of the most frequent 
winds (cf. Table I). 
d wind measurements (item 1) should 
nd is filled, in order to obtain 

-17- 



imize the entire problem of 
event the generation or growth 
possible techniques are: 
face tension (such as 
the water surface, 
arriers at the edges of the 

grids on the pond surface. 
ms on the water surface are 

known to be effective stiliing waves (Scott 1972).  ow- 
or reduce water evaporation, 
ds. 
o not recommend their use for 

dent for small ponds but become 
htly when used to minimize wind 
as large as a football field. - 

out 4 ,460  m . Each of the pro- 
s covers an area of about 
n be expected from many 
ach pond would have to be sur- 
ey make access to the ponds 
he evaporation rate slightly 
ws and stagnation of moist air. 
n, but not a preferred one. 
ttempts to use floating grids on 
waves, but, if effective, they 
ficulties of the other two 
riments with such grids on the 
ade of a plastic with a density 
closed-pore foam, or hollow core 
a material not readily attacked 
ments with several grid spacings 
th a 10 x 10 cm grid and going 

Also ,  they must be re- 
I 

evaporation ponds. 

2 
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*e - -. 
to larger or smaller si2 
grid members (webs) shoi 
strength and handling, i 

area covered by the me& 
covered by the grid. 

zs as the results indicate. The 
ld be as narrow as reasonable for 
id in no event should the water 
zrs exceed 5% of the total'area 

-19- 



ESTIMATING THE 

Cokelet (1977)  has  
s e c t i o n  of a breaking wi 

c l e a r l y  how a i r  is  en t r i  
poss ib l e  an estimate of 
of wave height :  

9" c 

where - h is t h e  wave heig: 
along t h e  wave, i .e.,  pe 
motion of t h e  wave. 

Converting u n i t s ,  

9 "  
where - H = h/100 is  t h e  w 

Since 9 i s  c a l c u l a t  
and w i l l  be less toward 
average 9 over the  w i d t h  
maximum o r  

Hence t h e  t o t a l  quant i ty  
is  w qav or  3 0 . ~ - H  

W e  now need t o  find 
per  second N - and t h e  avE 
Hence, a t  any one t i m e  t 
I f  an observer counts t k  
r i g h t  angles  t o  t h e  winc 

2 2 .  

it 7 --- 
L 

f - 
t 
I - * 
.? Appendix A J 

JUANTITY OF SPRAY GENERATED i 

.-_ - 
i 

merated  by computer t h e  cross-  
Ire (Fig. 1 above). I t  shows 
ined by such a wave and makes 
the quan t i ty  of a i r  as a funct ion 

d 
06 h. =/an of width of the whitecap 

t ( c m )  and t h e  width is  measured 
pendicular t o  t h e  d i r e c t i o n  of 

60 H 2  R/m of w i d t h ,  

ve he ight  i n  meters. 
d a t  t h e  c e n t e r  of t h e  white cap 
he edges, w e  s h a l l  assume t h a t  t h e  
w - of t h e  white cap is 50% o f . t h e  

30f f2  2/m of width w. - ( A l l  

of a i r  en t ra ined  per white cap 

t h e  number of whitecaps generated 
:age l i f e  t i m e  of a whitecap ; (secs). 
tere are NT whitecaps on t h e  pond. 
! whitecaps passing a given l i n e  a t  
d i r e c t i o n ,  and he counts f o r  a 

-20- 



.. I* ” 

time t, he will see n wh - - 

Here c is tke wave veloc 
in the direction of the 

- 

Changing this aroun 

This means that at a giv 
air entrained is 

Q-.NWp,,: 
It was shown above (p.? 
and H * h / 7  . ( 

measure than H. the wave 

Although this holds true 
the minimum speed Uo at 
cannot yet give us the t 
average. For that we n 
getting a wind of’ veloci 
change with the wind spe 
ability E of a wind spee 

- 

tecaps where 

x N 7 -  
L 

ty and L is the length of the pool 
ind , 

- 

yields 

n wind speed U, the total amount of - 

liters/sec. (A41 
I - c  

that, when waves break, C a u / l O  
L, the wave length, may be easier to 
height,) This changes (Eq. A4) to 

DW 1 -- 
I )  
U 

for a particular wind speed U - above 
hich whitecaps begin to form, it 
tal amount of air entrained on the 
ed to know the probability of 
y - U and how the variables in Eq. (AS) 
d. Equation. (4) gives the prob- 

AU U in the range of U 2 as - 

-21- 
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w = b (U-U,) 

The function Ei is called 
tabulated by Jahnke-Emde-Lssch 
gral - I are shown in Fig. 

One more step is 
air, the amount of liquid 

the exponential integral and is 
(1960). Values of the inte- 

A 1  as a function of Uo. 
necessary to obtain, from the entrained 

leaving the ponds. Assume-ac- 

are ejected, each with 
Assume further that one 
away by the wind. (The 

1/10 the diameter of the bubble. 
of these four droplets is carried 
other three fall back into the pond.) 

4 t, -f 

Let us assume that n, w, 
functions of the velocit 

- -  and T can be approximated by linear 
' such that 

- - 
... - 
.- 
.a 

n = d  (u-uo) 

Let us 
course, 

further assume th t - hdoes not change with U. - (Of 
- L and - t are inde endent of U). - Combining the last 

five equations and integ ating gives the probable average 
quantity of air entraine 

The 
00 

A l l )  

, 



. 

This means that the v o l ~  
(l/lOI3 or 1/1000 that c 
Incorporating this into 
day gives 

where I(Uo) is as definc 

, 
e of liquid leaving the pond is 

q. (A10) and converting to liters/ 
the volume of air entrained. 

by Eq. (All) . 

-23- 
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FICTITIOUS 1 

A s s u m e  t h a t  t h e  f o l :  
1) The wind dur: 

from t h e  SW ( 

across t h e  w: 
Anon. 1977). 
L Z 5 x 8 2 =  

2 )  The wave lent 

3)  Whitecaps we]  
per iod t = 6 (  

Observations are shown i i  

A reasonable approx: 

Uo 2 8.3 m / s  
n 6.9 (U-Uo) 

T 21.18 (U-Uo) 

cons tan t  a t  

from Fig. B 1  is: 

w 2 .19 (U-U0) 

Frdm Fig. A l ,  I ( U o )  = 0.1 
S u b s t i t u t i n g  a l l  thc 

y i e l d s  
1 

= 700 - / 5 /  
I 

I This  i s  t h e  estimated av 
based on the  f i c t i t i o u s  

* 
N o t e  t h a t  observat ions 
g r e a t  accuracy. 

Appendix B 

?PLICATION OF APPENDIX A 

)wing observat ions were made, 
ig t h e  tests w a s  blowing 
t WSW, so t h a t  t h e  wind blew 
i t h  of each pond i n  t u r n  (see 

110 m. 
th w a s  found t o  be roughly 

3 counted i n  each case f o r  a 

This means t h a t  t h e  f e t c h  

= 0.7.m. 

secs. 
Table B- I  and a r e  p l o t t e d  i n  Fig. B1. * 

nat ion  of t h e  d a t a  as computed 

f 

D r  a = 6.9 

3r b = 0.19 
31: c = 1.18  
58. 
se values  i n t o  Eq. (A121  ( o r  Eq. 5) 

rage l i q u i d  loss due t o  spray, 
a t a  given. 

and analyses do n o t  need t o  have 

-24-  
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1 

a 
20 

35 
~ 

F I CT I T  I 

? 
Wind 

V e l o c i t y  
u (m/s) 

Ave. Width Ave L i f e t i m e  
o f  Whitecaps o f  Whitecaps 

w (m) t ( 5 )  

Number o 
Whitecap 

Crossi,ng li 
n 

’ .05 

.20 

.60 

.90 

a. 5 
9.5 

11.7 

13 

1 

1 . 5  

4 

5 .5  

TABLE, B - I  

JS WAVE OBSERVATIONS 



ESTIMATE OF THE 
ACCORDIE 

Blanchard gives datz 
covered by whitecaps (Blz 
estimates, on the basis c 
of air entrained per cm 
combined with wind veloci 
(Eq. 4) to yield a spray 

The percent ocean ai 
in Blanchard (1963) from 
reproduces these data in 
accurately by the equatic 

2 

% area covered 
or, approximately, 
where U - is the wind speec 

which air was bubbled th: 
that a whitecap might prc 
the first 20% of its lift 
erage air entrainment ra 

2 2 0.1 cc/cm -s = 1.0 k/m - 
Assuming, as I did 

trained air causes 1/100 
away, the generation of 
covered by whitecaps wou 

Combining this with 
the total average daily 

Blanchard assumed, 

= 0.059 f 

Appendix C 

2UANTITY OF SPRAY GENERATED 
; TO BLANCHARD (1963) 

on the percent of ocean surfaces 
ichard, 1963, p. 160-163) and 
f some laboratory data, the quantity 
>f surface per second. This can be 
:y probability data developed above 
rolume for the proposed pond area. 
?a covered by whitecaps is reproduced 
3ritish observations. Table C-I 
:abular form. They can be fitted 
1 

1.95 C = 0 .5  U 
P ' 2  cp 0 . 5  u 

in m/s; 
n the basis of laboratory studies in 

2 x g h  water at the rate of 0.5 cc/cm -s, 
iuce that entrainment rate during 
. In other words, the estimated av- 
e for whitecaps would then be 

4 2 = 8.64 x 10 Il/m -day. 
n Appendix A,  that 1 liter of en- 

pray droplets over the area 
d be at a rate of q = 86.4 k/m -day. 
Equations (4) and (Bl) , we obtain 
pray volume generated, 

liters of water drops to be blown 

2 

10 

-25- 
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. WHITEC 
ACCORD1 

WIND 

KNOTS 

6 

10 

15 

20 

25 

30 

35 

40 

TABLE C - I  

P COVERAGE ON OCEANS 
G TO BLANCHARD (1963) 

PEED 

3.1 

5.1 

7.7 

10.3 

12.9 

15.4 

18.0 

20.6 

PERCENT AREA 

COVERED 

O I  

2.8 I 
4.5 

7.2 

10.6 

14.0 

18.5 



-- e, .. 

The value of Uo to 
is the lowest wind veloc 
according to Blanchard, 
the wind probability equ 
below 5 m/s. A l s o ,  no o 
less than 5 m/s wind spe 
in Eq. (B2). This gives 

This number appears to b 
20% of the average daily 

e used as a limit in this integral 
c - - ._. ty at which whitecaps can appear, or 

knots = 3.1 m/s. Unfortunately 
7 

tion ( 4 )  is not valid at velocities 2 

her reference quotes whitecaps at 
i 

d. Hence I decided to use Uo = 5 
2 for an area of 50,000 m , 

ridiculously large. It is 'nearly 
influx of effluent. 

-26- 
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4 * I  

UIND DATA FOL 10s #&$, rO& kXIC0, AIRPORT LOCATION 
PERCENTAGE OF HOURLY OBSERVATIONS I N  EACH SPEED AND DIRECTION CATEGORY 
FOR ALL HWRS OF ALL DAYS FROM FEBRUARY 1 , 1953 TO JANUARY 31 , 1959 

Uind Speed Range* (m/s) 
Ylnd Above 

N 2.820 4.545 2.583 ,914 ,379 .116 . O l e  .067 0.m 0. m 0.000 11.382 
NNE .287 .728 .278 .058 .029 .m9 .002 O.OO0 0.000 0. m O.OO0 1.391 
NE .450 1.221 ,623 .lo8 .040 .020 .004 .002 0.000 0.000 0.000 2.468 
ENE .750 1.873 1.071 .181 .031 .007 .002 0. OM) ,002 0.000 0.000 3.918 

0.000 4.756 E .869 2.050 1.461 ,318 .040 .018 0. OOO 0.000 0.000 0.000 
ESE .437 1.039 .712 .170 .043 .018 .002 0.OOO 0.000 0. OM) 

0.000 2.914 SSE .352 ,883 .941 .484 .211 ,043 .002 , 0.m 0.000 0.000 
S 1.631 4.996 7.563 4.532 1.994 ,847 .la8 .029 0. OM) 0.000 0.000 21.779 

0.000 9.205 ssw .690 2.249 3.396 1.7% .739 ,269 .083 .018 .002 0.000 
SW .650 1.994 3.053 1.505 .565 .305 .152 ,038 .007 .002 0.000 8.271 

0.000 8.670 YSW .768 2.207 3. OOO 1.373 .656 . .399 .139 .038 ,009 0. 000 
W 1.207 3.080 2.796 1.514 .e20 .448 . .206 .034 .004 0.000 0.000 10.110 
mn .827 1.602 ,831 .439 ,249 .096 .025 .004 .002 0. OOO O.Oo0 4.075 
NU .587 1.145 .535 .159 .065 .022 .004 ,004 0.000 0. ooo 0.000 2.522 

0. MK) 0.000 0.000 0.000 0. OOO 0.000 1.705 NNM ,405 ,789 .392 ,092 .027 

13.871 6.019 2.643 .831 .175 .027 .002 0.000 98.277 Total 13.138 31.476 30.094 
CALM 100.000 

*In the..orlgliMl dbta, wind speed ranges are given as 0-3, 4-6, 7-10 mph etc. 

blrection 0-1.56 1.56-2.91 2.91-4.63 4.69-6.48 '1.48-8.72 8.72-10.35 10.35-1k 63 13.63-16.32 16.32-19.44 19.44-22.35 22.35 Total 

SE .408 .997 .860 ,264 .132 .027 .002 0. m 0. 000 0. OOO ::E E% 

It i s  assumed that this actually means 0-3.5, 3.5-6.5, 6.5-10.5, etc. Conversion t o  metric I8 based oh this dfsuktlon. 

c 
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s r r l l e r t  WQZ 
concerned mainly WitZ 
d e t e d n e  the avallat 
Loa Alamoa supply we1 
of the main aquifers 

are- and the Rlo G r r  
water in the Loe Alm 

8wu W e m  a d  8 f t  

f 

(j 

T- 

1 k 

~ m m t u r a o I Q l s g ~ ~ ~ f i s m u a 5 ~  8 .  

TmAmd119 A!r*)5as u, 1. lm. 
, of the Geological -07 at b~ 
geologic and hydrologic lrnrertigmtiolu to 

4 

e 
1 U t y  end movanmt of gnrrni water. 

a were test punpad 80 that c h a ~ t e r l r t l c o  
n the area could be studied. b a t  of th8 
r test wells are between the urste dL30.U 
de, the natural dischaqe area for 
MS regfon. 

Sovmml 

These well0 have been c- t0 
be mudtoring points, 

Suvey to undertake t 

tiOpl), including b e  
included research in 

the safe and e f f ic i  

I Abalt. 1950 the 4 
tion derigned t o  

d i a p o ~ l ,  ideniif'y the-besic prirrciple. and -& - 
i n  thr nrm@Bscn of &hnrntf-. cer&c-im, ------ -- - -= - - - -n  --------- 

and baee exc 
them materl 

m a t e  material. aad the ra tu  .t k c h  

It vu also pmpoudt 
ported by ground water through the roil .Id 
urface atname. 

itions aa they relnted to  di+poerl prmcucw 
and the exte 
c w t e  c o d 1  

h waste dirposal practicer had c - t d  or x d @ X t  
cauld adversely affect prblic health aad 

general, there are the basic p d w  
has operated at fios Alamor and other AIU 

analyeis of water #ampler f m  walls, 
8 a fsirly large part  of the early mote s6udicD 
y. Samples of water were furnlehed to tbr- 4 8  

r detenaination of radioactivity. . 
) moat of the vatcr smpler fiara 

t ted  direct ly  to the b a  Alaaoe Scientific 

springs, and etre 
by the Geological 

c a l  and radiometric analper. 
e alvays been made available to the Survey. 

The radicamtrlc 
and chemical 

of the gcologlc 
These studlee ar ll incomplete. 

ha8 required much anslysir and cvalwtian 
ydrologic conditions, both of which are cctqlex. 
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The wastes dlschi 
t he  l a a t  few yeare ha. 
radioactive levels,  a: 
problem. However, tht 
radioactive materials 
movement of water and 
short distances a t  a 
not been able t o  pred 
l iquid waste diecharg 
able t o  determine whe 
days of the proJect h 
state only' that they 
do not have data that 
ma their diseolved c 
RLo G r a d e .  A routin 
analyziw water sempl 
the  p u t ,  does not pr  
is  that the waste pro 
in which case monitor 
the Rio Graade is of 
that the waste may ma 
condition8,poeeibly t 
If t he  waste moves t h  
toward tho water-supp 

Aeeumi= that a 
and surface-water sup 
hazard could proceed 

Che program voul 
t o  stop the soluble u 
entering the main wat 
the traciw of their  
would conaist in coU 
frolp selected monitor 
handled as well by U 
needed f o r  public re1 
t o  predict the direct  
graurd water. This Y 
a system of monltorir 
changes in gradient a 
the probabU path of 

A more valuable 
wantea f ran their  I d  
aeration and saturrrti 
of a hydraulic c o w  

Bed by the laboratorler a t  Loa Alumor d w  
i been of low or intezmediate chendcml and 
1 they may never c a g e  a s e r i o u  contamimtiasr 
possibi l i ty  of accident6 releaaiDg high-levo1 

3 
0 
t 
-x 

L 

m n o t  be diemiseed. 
rater-borne -tee underground, except far 
w places, have not been successful. We havo 
It with any degree of certainty where a a- of 4 

1 on the plateau will move, nor W e  wo been 
! the waste materials discharged duriag the emly 
re moved, if they have moved at a l l .  We CUI 
we not reached the monitoring wells. 
rl l l  indicate whether o r  not th. vuta f'luidm 
itcnts Vill ever reach the supply WSU or t h m  
mnltoring program camisting of collecting .Id 

1 f r o m  weUa and streem# M l6ugoly dona in 
ride a l l  the needed data. Oru vldoly held Vim 
icte do not w e  far f x m  t& dlspoul oltem, 

domgmdient near thd water-supply wal3.o and 
mbthil  value. H u w e v e r ,  there 1s 8- m & d o  
: readily fran the disporal amam urdor crrt.irr 
mu& the extensive a p t e m  of Jointo in th. tuff. 
ugh there Joints, it probably trrvalo rlowly 
7 w e U  ud the  Rio Grade. 
=tamination hazard a i r t ~  t o  the 
Lies in the Ins AUams regia, the study of t h a t  
1 one of two types of progmm. 
be baed on the idea that n o t a  CM be dosI 
stes or materialo released accidentally iraPr 
r supplles and that the study w a u l d  imolvo a o 3 . e ~  
wemnt. 
:ti= periodically and analyziw ample8 of m t o r -  
ng statione. The routine aronitorlag could be 
L 88 by the Bumfey unhrr thh  sut.Voy work Is 
ti-. An expamias of that pr- would ba 
m a d  speed of the mv-t of the c-tad 
rld coneiet in obeo- grauad-vate~ level8 in 
wells t o  determine hydreullc grdimt8 a d  

5 tests t o  detclrmine aquifer coefflcisnts in 
w e n t  of t he  contandmted water. 
rogram would involve the study of the water and 
l t r a t ion  aoume through OT in ths zone6 of 
n and would iwolve  deteradnSng the po68lblllty 
Ion between ground am3 M a c e  vata. 

A t t - t s  t o  trrce tho 

lb. probably 

grouob-kte~ 

This program in i t 8  a m l o a t  form 

k this 

2 



f 
-t progrrrm, an e made to eetebUah vhether or where the 

wastee would enter  t in water supplies, crsgecially the ground-water (j 
or areas can be ident i f ied,  it is possible 5 

x t o  intercept contamloante there and keep i 

the main ground-water body. 
meny parts of the plateau is as much aa 

If it can be detexbined that 
1,000 fee t  thick, 
also contains sone 
perched and main g 

a t  b s  Alamos is 
i n  the plateau ar 
contaminated by was 

movement of tracers. 

t is  camposed largely of volcanic rock. It 
hed water. 
-water bodice an not recharged beneath the 

the conternination hazard 
iee of uuter are recharged. 

l e  a strong poeeiblUty that they mlght be 
sults. from routine data collected have been 

ventually provide s ~ p b  lnfornration on t h  

er  movsmsnt started or proporal by the 
elve investigation of the movement of wakr 
e. If water doe8 not move rar fbmh a site, 
ea alao do not mavs far. If vater doe, 

e f ran t he  site, move relectlvely 
y the tuff near the rite. Wer .113r 

he movement of t h e  Wata will  roughly deelgnate 

art some of there studier  during the 
B have been neither adequate nor clearly 
progrem. We have beem voriclng within a 

is between s routine Ponitofing progran! and 

with the water, tend to  concemtr8W 

of these coadi t i  
of the mete materiala. 

amnt from the  point o f  origin. 

e r s o m l  t o  both the  gener8l 

urrent fiscal year VM firm, aad ve 
alified pereonnel on short notice. 

49 and Mortandad Canyon, have eerirwsly 
e program because we have not been 

epecidl  rtudiee vere available 

1 

able to budget our 

from the general program t o  the epecial etudier) 

enlarged program, if one seam 
therefore, we got nd with report preparation and release. It 

preparation are completed Md f ina 
It is suggeotai that tb surVe~.'r 

e concentrated c o m p l a  raporte, 
Canyon, arrd limited epacial- 

ll operate t h e  roukha m d t o f i n g  
m e y  personnel at  , b e  fiamos 

t he  1963 and 1964 f h c a l  Ye- 

w i l l  acquaint the 
prog-. 

pereonnel with all the  phases of the monitoring 

I 3 
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PROCRAM FOR TtIE 1963 FISCAL YEAR 

the  1963 f i s c a l  year will include work 
t h e  1962 fiscal year, report8 on data 

i sca l  year, studiea at Mortandad canyon, 
studies,  and studiee a t  Jackaee Flate. 
supporting services for the technical 

men. 

12 man-month; cost ,  $16,ooO. 

annot be finished by June 30, 1962. 
eady s t a r t e d  and preparation of reports 
the 1962 fiscal year should have 8 Ugh 
are sent to the Survey's Washington off ice  
be submitted to LASL and AB: for technical 

leted,  they should provide a good baais 
-program a c t i v i t i e s  a t  Loa Alamoa. 

equired, 12 man-months; coat, $16,000. 
his program w i l l  be influenced t o  an 
h e  that the  new waste plant is  In opera- 
soon a s  the  plant  goes i n to  operation, 
ic data will by sharply increased. 
8 divided in to  the  folloxing phaees. 
provide valuable data for InterpretaCion 

completion of reports this fiscal year, 

The 

rtandad Canyon area. 

.--Prior t o  plant operation, samples 
be collected about once every 3 month f o r  

e the natural  chemical content and radio- 
A f t e r  the  plant l e  in operation, 

of ground water 
analysis t o  d e t  

ter. 
ed key wells W i l l  bcreaae  t o  at l eas t  
s l b l y  bi-weekly. 
y LASL; however, a.few check samples 
Geological Survey laboratory. The 
i t y  is necessary t o  monitor the 
scharged from the new plant. 

within the  canyon.--Prior t o  the plent 
l l  be made monthly in weUa not equipped , and recorders vlll operate continuoua- 
ant l a  i n  operation; the  wells measured 

ed weekly. Depth-to-water meaaurmLente 

Most of the water 

3 
3 
g 
f 
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* . w S l l  monitor the  
i r  needdto make 
study of rechargi 
t h e  measunment ( 

and leaving the I 
unbalance betwee! 
during selected 1 

biStU3'e meBSUT-1 
of the moisture ( 

feet of the  Band4 
tubes in the can: 
o f  these measure! 
In  most of the m 
t he  movement of I 
the alluvium and 

Pumping tests in tl 
w i l l  be attemptec 
coefficients o f .  
conjunction with 
t h e  change i n  wx 
movement of vate: 
nie rate of wate 
which contaminatl 

m i t y  xmammmexx 
will be correlatl  
cuttlwr t g  make 
tuff contact. T 
the  permeability 
the  alluvium. 

Augerlng shallov h 
amount of augerl, 
nore than 10 fee 
thickness of the 
zone of the tuff 

mcamlnntlon of dri 
Study of t h e  c u t t  
allwium-tuff con 

hanges in water storage I n  the  alluvium; thia 
L canplete water inventory. 

mavement, and discharge of water requlmr 
' t h e  water e n t e r h g ,  t-ily in @ t o n g .  in, 
'ea. Changes i n  8to-e rhould reflect tho 
vater e n t e r i w  aznl water leaving thc anr 
!ricds 

;s in the alluvium a ~ d  w e i i e r  ~ui~.--j~uursmdntr 
n ten t  in the a l l w i u m  and in the upper feu 
.ler Tuff will be &e bf-monthly i n  the moirtura 
w prior t o  the plant bpention; tho f'requmncy 
!nta Vlll be i nc re~~ed  t o  at leaat p~oothly 
t e t w  tubes. Tbare VU d t a r  
, iature in the ZOIY abcnre the water t a b l .  iZr 
;he movement of  water in to  the underwag t d Y .  

Ths quantltativa 

alluvium.--Tuo small-scale pumping teat. 
to  d e t e d n e  the transmirsibil i ty and atorage 
ie alluviwn. These data w i l l  be uscAiL irt 
iepth-to-water measuremntn in determi- 
?r stored in the alluvium and the  rate ot 
through the alluvium beneath the water table- 
movement is needed to  detenmine the  speed a t  

1 water might w e  amy frapr a point of roc-. 

at the alluvium-tuff contact.--The w t 8  
I w i t h  the resu l t s  of exam,lnatlona o f  drill 
P cmcluoive determination of the  alluvium- 
La contact is a point of cbaage in psrrpsability; 
,f the tuff, in general, ir  le86 than t h a t  of 

Lee in the upper par t  of tbm canyan.--A  mall 
3 by hand dthods t o  a depth generally not 
may be done a t  selected wintr to deflne the 
I ~ u d u m  the  thickness of tb weathered 

I i. cuttings *am holes d r i l l &  in f i s c a l  year lw.-- 
.we will assist i n  the  determination of the 
;&t. 

Measurement of stre law in the canyon.--A water-stsge recorder 
w i l l  be upereted o obtain a continuous record of flov at a weir 
In  the upper part of the canyon. Meaeurement8 of streamflaw a t  i 

._ . . -  



polnte damatrecu 
meter during selc 
mente Kill provic 
Uquid waete tha. 
reaches of t h e  e' 

. .  

I 

Tabulation and ana 
be tahuhated for 
s a n e  will be ana 
need f o r  a changi 

W - a c a l e  ~pea la l -~  
cost, $5,000. Thi 
ing fo r  ABC and LA 
and hydrology at s 
are those that ind 

'project  status.  A 
of t h e  following: 
evaluate the geolo 
featuree in a smal 
fo r  a specific t y p  
or  water level in 
and preparing a le 
in ansver t o  t h e  q 

3! 

Jackas8 Flats  . - - E f f O  
The work a t  Jackae 
of mate etudiee, 
a tud ie s  of the  mov 
f i e ld  in a l luv ia l  
retaining radloiso 
brief report on t h  

The previous work 
the volume of wate 
field have been m 
the araount of waet 

Sunnaary of program i 
t o  32 man-months; 

-- . 7 1 -  - 

m 

2. 

a 
.i: 

i 

i 

A 

.. 
from the  w e i r  will be made by weir or current I:. 

ir: 
:tad periode of etngnflov. Streanflow mc68u~11.. D 

5 data w i t h  which t o  determine the  amount of . 
is Inf i l t ra t ing  the alluvium and tuff in v a r l o u  

reem. 

pi8 of data.--As data g~cumufate, they will 
ready reference and correlation studies, and 
yzed graphically t o  evaluate t h e  possible 
in f'requency of data collection. 

mblab studfeb.--glfort required, 3 t o  4 man-nwrrrths; 
part of the  program wlll be devoted t o  anuwer- 

L question8 of limited scope about t h e  geolagy 
x l f i c  locations. Problems that wuld be ansvered 
vidually are too small t o  warrant eeparata 
anmr t o  a problem may require one or more  

A brief v i e i t  t o  the  problm location t o  
IC conditione; mappiq pertinent geologic 
area; collecting rock, 8011, or water sample* 
of examination; meaourlw nroirtura content 

Kisting facilities; 8nalyZirrg dah available; 
ter that givee pertinent data and concluelone 
est ion. 

t required, 3 t o  4 --mnt$ coet, 85,000. 

B treated eeparately. 
ment of radioactive-vemte water fran a t i l e  
ill and the effectiveners of the s o i l  i n  
ope8 carried in empaneion or  solution. 

Plate, though a par t  of the overall progFam 
Tha work w i l l  include 

A 
reeulte will be prcpared. 

t Jackaas Flats bta8 been inconclusive because 

h luwer than wae acpected. 
and I t a  waste content diecharged i n t o  the  t i l e  

dirsposal i s  likely t o  increaee sharply. 
We underatand that 

the  1963 fiscal year.--gffort required, 30 
oet, $42,ooo. 

6 
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If the overal l  
may exis t  a t  Los Ala 
i t s  investigations, 
t ions  and resrrmptior 
study should be star 
i n to  t h e  following ) 
eignificance are giv 

Special s i te  studiea 
$5,000. To be of 
s p i l l s  and during 
IDS Alamos, t he  Sr 

\ studies a8 they EU 

'kbulation of data E 
required, 2 t o  3 n 
program would incl 
1% work and prep€ 
on t h e  data. 

Mortandad Canyon. --I 
Water sempling, M 
water measurement f 
about the same frc 
t ion  and analysis 

Geologic and geophyl 

on the geologic fc 
wastes. Movement 
the geologic and 1 
s i te ,  but we have 
most sites. n.e  
in interpretfng t. 
sites and i n  the I 

cost ,  $16,000. TI 

Laboratory exarninat 
A U  t h e  rock samp 
examined and ca ta  
Change6 i n  l i t h o 1  
consequently, cha 
partly a function 

I I 

nluation indicates t h a t  a contamination hazard 
3 md i f  t h e  Survey is requested t o  continue 
integrated program, including new inveatiga- 

f t he  monitoring program, on a l l  phases of 
i during the 19611 f i s c a l  year and continued 
r. The different  phases of work and t h e i r  
below. 

-Epfort  required, 3 t o  4 man-months; cost, 
tinnun benefit  i n  the event of accidental 
e continued expansion of operetiom a t  
ey should be ready t o  make special  site 
needed. 

preparation of routine reports.--Effort 
-months; cost ,  $3,000. 
e tabulation of data  from the  routine monitor  
t ion  of brief interpretat ive reports bee& 

This phase of t he  

o r t  required, 3 t o  4 man-months; coat, #5,ooO. 
ture measurements in alluvium and t u f f ,  depth-to- 
and streamflow measurements should continue 
encies aa those in fiscal year 1963. ccaapiu- 
data w i l l  be kept a8 up t o  date a8 possible. 

a1 e t u d i e s . - - ~ f o r t  required, l2 maa-months; 
e studies w o u l d  provide background information 
ora that influence the movement of water and 
' water and wastes is controlled largely by 
zologic conditions near each waste-disposal 
lly a general knowledge of the conditions a t  
lawing types of study would be most useful 
geologic conditione at  the various disposal 
!a aa a whole. 

L of rock samples f o r  camposition and lithology.- 
!s from previous test dril l ing have not been 
wed f o r  use In maWng stratigraphic correlations. 
y may represent changes i n  penneabillty and, 

' 

:es i n  tha rate of water movement, which is 
If penmabili ty.  

7 
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Study of the  physical erties of the  rocka.--This i o  a rtudy oi 
the re la t ion  betwee 
movement i n  them. phase would be a continuation of p M o u 8  
studies. Soone 1 lyees of permeability may be needed. 

physical properties of the rocb asd nucllde 

Study of f ractures  
whether fracture  ic tab le  pattern. It is auspcctcd 
that infiltrati 

l i e r  Tuff.--This is a study t o  dcterrmine 

ca r ry  wastee t o  greater  depth In, 
f Vis f'ractures rather than through 
uff. Weete could be kept away 

f'rscture pattern would indicate 
tible t o  the trmamlssion of waate. 

If such areas alre 
deep holes would b 

een exposed t o  radioactive waste, 
in t h e e  mea8 t o  detemlne vhether 

o the main groud-water body. 

Studies of large-ac 
of north-south 
the details of 
Plateau, A study he phyeical propertiea of the Bandelicr !lWY 
showed that mo 
needed for a t  ement within the tuff. phults 
i n  t h e  area s 
have a con t ro l l i  luence on t he  direct ion of ground-water 
movement. MBny igraphic section8 8houI.d be measured t o  help 

Teat  d r i l l i n g . -  a should be drilled a t  selected = 

eologlc etructuree and etratigraphy. --Prsparstfaa 
t croag-section8 8re needed to  show 
and geological s t ructure  011 the PWwito  

ing of the rmaberu of the  tuff 18 

n more d e t a i l  because f a u l t s  may 

In the  preparat i  the C I ' O 6 S - S ~ t i O M .  

where mate haa been, is, and will 
be discharged. 
f o r  radioact lvi t  
Some of the holes 
the  cut t ings and 

Soane of the t e a t  
water body f o r  
The tes t  holes 

coring would be needed t o  obtain rock samples 
l y e i r  a d  laboratory gemeabfl i ty  rtudy. 
I d  be drilled only t o  a depth below which 

more than normal water content and 
he main ground-water body l e  reached. 

r-level-observation and sempUng etatiolur. 
or t o  1961 may be too far fYam the waste- 

B would be completed in the  main graund- 

in the study of water aad waste . 
to t h e  source of inf i l t ra t ion .  

The proposed tes t  holes w o u l d  

t hole8 l e  not included in 

8' 
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Logging mdioectivit  
elemente.are being 
exchange o r  adaoq 
consequently, thor 
perched bodies of 
recharge. Loggiq 
selected areas WOI 

elements undergrot 
holes, some of whl 
study proved BUCCZ 
might obviate t h e  
exact location of 

Compilation and an& 
'. prepared. 

in t e a t  holer.--It is poseible that m d l o r t i v e  
deposited within the Bendelier Tuff through lan 
Ion on rock mineral8 by i n f i l t r a t i a g  water.; 
elements may not be in the water when it joins 

a t e r  o r  t he  main body of ground water 88 
t o  determine rpi ioact ivi ty  in borehole6 in 
d help t r ace  t h e v u a e n t  of the radioactive 
d. Logsing would be run on aamo existi* t e a t  
h are near waate-disposal pita.  
sful, it should be enlarged. Doing thf. study 
outinc monitoring progrern by establiehiag t h e  
he nuclides that have gone undergmund. 

If this type of 

si8 of data.--A progrcsd report would be 

Hydrologic stud required, 12 man-montb; coat, $16,ooO. 
These studies are 
recharge t o  the  g 
w a s t e  i a  rele 

cd mainly t o  determine the source o f  
eter bodies in the &a Alamoa ana. If 
the  recharge area, it may eventullly reech 

c a l  o r  radioactive tracers could be used t o  
study the  m v  of water underground. These tracers could be 
injected in to  
rout inc moni t ori 
of the t racers  
artaa, ma a b  
water eamples w 
radioac t i v i t  
in the  cost  

in ground-water bodies, and the 
LASL would be relied on t o  detect the movement 

era could be put i n to  old and new waste-dlapoeel 
uld be conrtructed in which 

in which changer In  
coats arc not included 

Depth-tg-water asurementa would be made 
lls and in other wells 
r obsenratlona. This w o u l d  
tudy of there meamrements 
fluctuatioru in storage 

water 88 wel l  a8 chrmges 
the fluctuations in 

M s h  a clue t o  the 
ter movement. If 
ge and i f  contaminated 

l iquid waste. 
lend surface, the 

9 
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Moisture mcasurenent 

made periodically 
number of sites t o  
of the tuf f .  Imp0 
materials are c u r  
these waters move 
permeable. The mo 
content a t  selecte  
readings of the ma 
withtime. Change 
water movement in 
penneabiUty from 
i n  the ratee of wa 

Collection and analy 
would be checked b 
test wells, and q 
determine changes 

. water wculd be dac 
the ground water 1 
probable path of e 

the  eastern slopee 
f o r  re la t ing  the 1 
adjoining ~ r e e s .  
water-supply pro@ 
conjunction v i t h  I 

Rwonal hydrology*- 

Tebulation and anal: 
data would be p r q  

Sunnnary of possible 
,- . 32 t o  35 man-montl 

2 
3 

5 g 

i 
(j 

3 

i! i n  t h e  Bandelier Tuf.--Ekasuremcnte w o u l d  be 
specially constructed moisture tuber a t  a 

etefiline movement of water i n  the upper pa r t  
ant factors  i n  determining whether radioactive 
d t o  depth by i n f i l t r a t i n g  waters are w h e t h e r  
, to the  tuff and where the tuff  ie t h e  most 
ture measurements would indicate the moisture 
depths i n  the  zone of aeration. Perlodlc 
,ture content would indicate changer in mointure  
in moisture are interpreted as indicating 
le zone of aeration. Relative differences in 
ace t o  place can be infemed from the  differencon 
!r movement. 

.a of water samples.--Thc analysis vork of IASL 
periodic sampling of supply wells, monitoring 
.nge-. The bulk of the  continuing p rogr ru~ to  
I chemical content and radioactivity of the grow 
by LASL. A study of the  chemical content of 
one method used t o  determine the source anb 
mnd-water movement. 

\ climatic, geologic, and hydrologic 8tudy oe- 
If the =err8 de 10s Vallee would fllrnirlr dat& 
irology of the b e  Alamo8 area to  that of 
11s infannation is needed for the wacete and 
PB. A microclimatic study may be needed in 
te studies. 

Ls of data.--A progress report. containing basic 
red. 

rogram in the 1964 f i s c a l  year.--gpfort required, 
; cost,  845,000. 
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TO . 

FROM : 

SUBJECT : 

SMaSOL : 

OFF11 

Willfam. It., .Kennedy, A! 
Group Leader, H-6. 

Er2c B. Fowler, Chief 

USGS WATER SA-S RB( 

H- 7 

Attached .are the anal! 
received by A-7 Januai 

You will note that in 
zero, however, pluton: 
gross alpha figure is 
and we feel the zero 4 
sample. 

Although the c/m/l foi 
is felt that .the numbc 
H-7 distilled water ai 
1 c/m/l of samnle. 11 
was contaminated. 

EBF : lbg 

Encl: Besults--Water 

CC: H-7 File 6v/encl) 

t -  
_-- 

I b~ ALAMOS SCIENTIFIC L A B O R A ~ R Y ~  
UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. NEW MEXICO 

E MEMORANDUM 

;ernate DATE: January 31, 1961 3 
8 
6 
3 

Li' 

--. 

I 
8 

:hemist-Bacteriologist, H-7 
.-c 

:I= BY H-7 FOR ANALYSIS 

;ical results from 19 USGS water samples 
11, 1961. 

;wo cases, 17 and 817, gross alpha was 
im was 7 and 4 c/m/l respectively. The 
Ibtained by plating a 10 ml sample directly 
bunt is due to masking by solids in the 

plutonium seem high in some samples-, .it 
's are cprrect. Blank determinations on. 
1 tap water result in counts of less than. 
is possible that collection glassware 

lamples 

Received by ER-RPF 

OEC 2 3 1992 
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4 
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t 

rl 4 
ab 0 

J 

I a a 

!i 
1 - 

rl 

1 79 91 Z3 8 45 23 1.1 388 9 1 
8*3 2S 3 - - 1 88 13t3 2S 16 16 16 0.4 236 8 2 

9 82 144 38 13 22 22 l e a  247 8 3 

T L l A  la/U 8,3 22 6 - - 
(e F a t s a l t  $ p i n g  

8.4 % 6 
9.0 37 7 

8, l  ti3 1 
8.8 47 4 

7.3 0 7  
8,s 577 19 
7.9 20 10 
8.0 43 15 
8.3 153 21 
8.0 iaa LO 
8.4 76 15 
8.1 68 17 
8.4 ss) 5 

1 48 47 12 4 14 1 0.4 128 4 8 

24 191 14 4 1 110. 5 2.0 392 10 6 

0 E10 58 14 S 102 38 1.3 401 11 7 
2 92 02 14 7 68 38 2.0 997 10 8 

0 41 Sa 16 4 15 14 0.4 187 5 9 
1 108 70 19 9 133 39 1.2 432 IO 14 
1 97 80 21 5 102 36 1.2 418 11 11 

5.4 105 81 13 5 1 2  30 1.2 33.3 $3 12 
0 18 56 2% 0 32 0.8 '205 6 13 

8 92 75 l$ ' I  23 5 il.4 180 5 14 
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1.18 
3.04 
l o r n  

10 26 
1.04’ 
1.10 
0.96 
l o 7 8  

- 10 - 



*O 1.3 1.2 1.6 

0.4 1.4 1.1 1.4 
.5 2.4 2.0 1.3 3.4 

1.7 3.0 2.3 3.4 
3.6 2.1 1.6 4.0 
2.1 1-7 2.9 4.3 
2*2 2.1 1.6 . 2.4 
2.4 2.0 2.2 4.1 

2.1 2.1 4.2 
3.9 

2.9 
3.1 1.5 2-1 

.o 1-4 a 4  2.8 
03 1.2 0.8 2.9 
03 0.4 2.6 3.3 

2,1 0.6 4.6 2.7 

2.0 0.3 1.1 105 
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55.00. 
0.00 
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1-33. 25 0.32 3.39 - 
2-20 500 0.16 4.74 o*a 
3-20 64s . 0.24 4.92 

of the constituents a m  gmdual. 

chaqes fn the coaatituents of 
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6% 
Well 

3.A 
2A 
1 
2 
3 
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I I 

I -  1-1 L) 

* 29*90 
+ 1.96 - 0.85 
+ o.#- 
* 0.33) 
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I .  . .  

* .  
now r a e a o A n t s r  A -ricer 
Pueblo Canyon stream w i t h  a 
and Pueblo Canyona and QtouJ 
through the ralddle part of I 
On Rovmbesr l k R  the flw wa 
sptn at Hamilton Bend, a losi 

(eatinrarted) st IIelalltOn 
On December l hh ,  th8 f1W 1 

Dw wells, driveaoiae wells, 
schedule snB satplea colleel 
the chenaicsrl quality of the 
in Pueblo Cengaar. 

Table  3..--Qwlity of watdsi 
Pueblo C a m ,  

. * calcuLat@d 

oter fpcal o u r  e l i n s  point0 along the stream 

I 1 I I I 

- 3 -  



Teble bA shows the chaaio 
in Acid pnd Pueblo Crtnyaa~~. 

As nentioned g w i s r ~ l y  
6t about 1,100 gpltl (able 
Pueblo Cmycme, and &c.reU@ 
t .  >Berefore, OvinQll to consi 

generally small below the ccm 
sclfate, w i t h  soetrg) exceptione 
concentrations of sodium, chl 
champ substantially dovastre 
equinalents per million ia sa 
C e n y o a  is Small owing to ths 

h b 1 0  mnyOnt3, &%&e8 in CQ 

L_ 

c_ 

1.10 
1.W 
1.18. 
.89* . s 9 8 9  
.81* 
.87* 

1 .a', . 61* 
*75* - 



Interpretation of tha Dm 
although ths differerrma m y  bc 
of' mete disutmrgs water. 2 9 ~ ~  
Acid and Pueblo Canyoma (Raeblr 
tion of nitmte and BP unurr\paL 
water fran! stream sample Pucsblr 
a b l y  higher caaacentnrtiona of 

Semgling 
point 

pO-4A 
Po-48 
PO-hB 
m-3B ' 

Po-% 
Po- >B 
Ham.B.3pr. 
Harn.B.Spr. 
Hem.B.Spr. 
L.A .3pr. 
L.A . S p r .  
h a n l t  Spr. 
Xndian Spr. 

h t e  . 

- 
10-9 
11-26 
12-17 
10-10 
11-26 
12-17 
10-9 
11-26 ' 
12-17 
10-9 
12-6 
11-12 
10-7 

1.6 2 
1.06 
1.m 
1.28 
1.s .a 
1.a a 
1.3 a 
2-50 
2.56 
2-33 

0 8 8  

0s' 1-93 
#17* 2.w 
.21* 2.29 
.ll 1-85 
.15* 1-77 
-05' 1-97 

o* 1.6a 

b o k  .a .os .m 
.06 .16 

i . 0 4  -04 
.03 .04 
.oa .og 
-03 -77 
.03 -53 
-03 .& 
.OS .la 
.i?S .14 
.02 .23 

1.03 .o 

1" 66 

65 
62 
33 . 
29 
26 
66 
@ 
68 
24 
25 

1 18 
1 52 
i 

- 5 -  
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I I 

L 

7-19-57 
5-7-57 
9-1-57 
u-6-fl 
=-17-51 

19-9-57 
8-17-57 

1.6 
1 .? 



I 

sampling golat 

Floodflow in Pueblo 4%- 

Floodflw In &os Ahplos 

Fl0odt"low In Lorr Alearos 

a t  Otwi Rube 

. canyon at biidge 

Canyon at Totavi 
Floodplaot in Bey0 ceayan 

144 

74  

66 
ka 

36 .o 

10.2 

7.4 
8.0 

100 

56 

16 
22 

The et caLlercted within minutea sfter the creet 
of the flask Plood had past tbn 
short t h e  later. The relative rardiamctivity of the ampla, collected 
near O t o w l  Ruins I s  probab 
Canyon or in upper Pueblo 
time of collection. The 8 collected f n  upper Bay0 Cexsycm. 

, the -1% et MB collected a 

mstcsrialar or water picked up in A c i d  
The f l e w  in Bayo Crnyopl =a emall a t  the 



. 

+ 5-65 + 3-17 

- 1.87 .. 0.29 

- 9 -  
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Well 

- 
1 
1A 
2 
3 
4 
5 

A hole was augerred into e 
determine the thlckocsss of t h a  

perched cm top af the layer OA 
P sample taken at  the b e t a  c 
by w e i g h t  and about 22 by wlu 
mediately beneath the layer d 
by volume. If t&ie sfiaply ini 
layer of "clay" of if I t  b d i c  
detennined at  thie the. 

Of m O i 8 t W  Cmwt. &t 

I 1 
1.6 
1.6 
1 *? 
1.7 
1.8 
1.9 





;-Le tee) 26 '1230 22 9 0 145 3 2 - 0  435 11 19 
> 

\ -  



I,  -. . .  

n 

m#st*$ 
CC: C. 1Y. Christenson, H- 

C. R. B a r n e t t ,  11-6 
B. F. Schnap, 11-6 

bcc: CIail & Records (2) 
H-6 F i l e  <--. 



I 

I 

T a b l e s  Annual k i m U r a  radio 
tvt-.ChaanjAa and the Etio 
to 1965). Samples anal_n 
of sample6 taken daily. 

chemi c a l  values found in the Rio Cham 
3rande at Otowi Bridge, N. Mex. (1961 
ed are usually monthly compoeites 

(Analyses by the Loe 

(di slat egret ion8 
minute per liter) 

YEAR PLurONIzAl, 

RIO CBAMA 

<3 < 10 
2.5 < 10 
3 .o 68 
2.1 18 
1 .5  9.6 

Alamos Scientific Laboratory) 

per (~~crograma (disintegrations per 

URANIUM GROSS BETA-GAMMA 
ACTIVITY 

per l i t e r )  minute per liter) 

AT CBAMITA, N o  MM. 

< 10 
<lo 
60 
18.4 
4.8 

Table2p-Copper, zinc, and phoqihx! 
Vsluee given are in part 

Rio Grande 
Sampling Station . 

Above Culebra Creek near Lobatoe, 
Above sa0 Juan Pueblo, N. Mer. 
At &owl Brldge, B. Mex. 
At Isleta Bridge, H. m0 
San M a l  Conveyance Chamel, 
Below Caballo DBPD, Bo Mex. 
Near Anthony, B o  

i 

concentrations on the Rio Grande. 
I per million. 

I (cu) (zn) (Po4 
Date Copper Zinc Phosphate 

Coloo Aug. 15, 1966 0.02 0.04 0.42 

Aug. 30, 1966 .01 -05 .14 
Aug. 30, 1966 .OO . 04 .16 

Sept. 9, 1966 -02 .OO 9 93 
:li.Mex. Sept. 0, 1966 .06 .07 0 2 2  

Sept. 6, 1966 .02 .OO 30 
Sept. 5,  1966 005 002 33 

I I I I -  

prepsred by the U. S. Geological Survey 
in cooperation wlth the New Mexico 
Depfwbent of Public H e a l t h  
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U N I  
L . 9 .- 

H-8-468 

W U h m  E. H d 8 ,  Dhtd 

P. 0. Balr4369 
A1baquorquor New M o d  

u. s. a.ologicJ Btirrey 

> 

WRK:at  

ancr (5) "a/ SI' 
cc :  ISD-5 ( 2 )  ( w / o  encs 

-C I .  , c  

E R S I T Y  O F  C A L I F O R N I A  
AUMOS SCIENIprIC W U T O R Y  

(COllrrUCr W-7401-.~0-36) 
P. 0. &I 1663 

LQsJuAMo%NEIMEBco 

k Chhf 

8 87106 

W i l l i a m  R. Kerurody 
Arrocirte Group Loader €3-8 

1 BEC 2 3 !992 



mm I - RADIOCHEMICAL A N A L Y ~ E S  OF'SURFACE AND GROUND WATER FROM DISWSAL CANYONS (ANALYSES BY LAS 

DP Canyon 
DPS-1 (SW) 
DPS-1 (SW) 
DPS-1 (SW) 
DPS-1 (SW) 
DPS-1 (SW) 
DPS-2 (SW) 
DPS-3 (SW) 
DPS-4 (SW) 
DPS-4 (SW) 
DPS-4 (SW) 

Los Alamos Canyon 
Well LAO-C 
Well LAO-1 
Well WO-1 
Well LAO-1 
Well LAO-1.2 
Well LAO-2 
Well LAO-2 
Well LAO-3 
Well LAO-3 
Well LAO-3 
Well 4LO-4 
Well IAO-4.5 
Well LAO-4.5 
Well LAO-4.5 
Well LAO-4.5 

Pueblo Canyon 
Acid Weir (SW) 
Acid  Weir (SW) 
Pueblo 1 (SW) 
Pueblo 1 (SW) 
Pueblo 2 (SW) 
Pueblo 2 (SN) 
Pueblo 3 (SW) 
Pueblo 3 ( S 1 )  
Hamilton Bend Spr. 
Hamilton Bend Spr. 
Ne11 P0-m 
Well FQ-3B 
Ne11 P 4 A  
Well PO-4B 

Collected 

4- 16-70 
11-19-70 
4-16-70 

11-19-70 
4-16-70 

11-19-70 
4- 16- 7 0 

11- 19-70 
4-16-70 

11-19-70 
4-16-70 

11-19-70 
4-16-70 
4-16-70 

6-24- 7 0 
8-14-70 
9-24-70 

11- 17- 70 
12- 1-70 
8- 14-70 
8-14-70 
6-24-70 
8-14-70 

11-1 7-70 

11-2 5-70 
6-24- 70 
6-13-70 

11- 17-70 
8-13-70 
5- 1 1- 70 
8- 13- 70 
6-2 4- 7 0 
8- 13- 70 

11-1 7-70 
8-1 3-70 
5-11-70 

6-2 4- 70 
8- 13- 70 

11- 17-7 0 

Gross Alph 
x lo-9 

ND 
2 . 7  f 1 .6  

ND 
ND 
ND 
ND 
ND 

1 . 3  f 1.0 
1 . 3  f 1 . 0  
d1.8 f 1 .4  

RD 
ND 
ND 

3 . 3  f 1.6  

4 .6  f 2 . 1  
6 .6  f 2 . 3  

1 1 ~ 5  f 2 . 8  
2 . 4  f 1 . 5  

10.7 f 2 . 8  
4 . 0  f 2 . 0  
2 . 8  f 1 .8  

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
RD 
ND 
ND 

2 . 9  f 1 . 8  
ND 
ND 
ND 
ND 
ND 

2 . 1  f 1 . 5  

Microcuries per Milliliter 

Gross Beta 
x 

346 f 8 
105 f 4 

16.7 f 1 . 9  
24 .8  f 2 .2  
20.8 f 2 . 1  
18.7 f 2 . 0  

12.2 f 1 .7  
4 . 4  f 1 . 3  

7.1 f 1 .5  
8 .7  f 1 . 5  

9 .8  f 1.6  

10.3 f 1.6  

7 .7  f 1 . 5  

4 .8  f 1 . 3  

1240 f14 .  
738 f l l .  
508 f 9. 

1106 f13. 
2406 f20. 

593 f10 .  
748 911. 
424 f 8 .  
440 f 8.  
479 f 9. 

3.8 f 1 . 2  
35.5 f 2 . 6  
70.7 f 3.6  

3.2 % 1 .4  
72.6 f 3.6 
87.3 f 3 . 9  
65.1 f 3.4  
.75.2 f 3 .7  
'74.1 f 3.6 

9 .8  f 1 .7  
8 . 3  f 1 . 6  

6 . 3  f 1 . 5  
4 . 0  f 1 .4  

42.3 f 2 . 8  

107 f 4 

P1 uton ium 
23Sm 

x 

0.03 f .Os01 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1.17 f 0.07 
0.72 f 0.06 
0.72 f 0.06 
0.54 f 0.04 
0.87 f 0.07 
0.23 d 0.03 
0.20 f 0.02 
0.10 f 0.02 
0.14 f Oi02 
0.24 f 0.09 

- N D  
ND 
ND 

0.09 f 0.02 
ND 
ND 

0.03 f 0.01 
ND 

0.03 f 0.01 
0.03 f 0.01 

ND 
ND 

1.11 f 0.02 
ND 

0.03 f 0.01 

Plutonium 
231fPu 

x 

0.07 f 0.02 
0.48 f 0.05 

ND 
ND 

0.04 f 0.01 
0.08 f 0.01 

ND 
0.04 f 0.01 

ND 
0.05 f 0.01 
0.04 f 0.01 
0.04 f 0.01 

ND 
ND 

2.88  * 0.14 
1.68 f 0.09 
2.31 f 0.10 
1.53 f 0.08 
2.62 f 0.14 
0.33 f 0.04 
0.24 f 0.03 
0.54 f 0.05 
0.09 f 0.02 
0.05 f 0.02 

ND 
0.05  f 0.02 

ND 
0.06 f 0.02 

ND 
0 .20  f 0.03 
0.14 f 0.01 
0.07 f 0.02 
0.07 f 0.01 
0.12 f 0.01 
0.04 f 0.01 

ND 
0.03 f 0.01 
0 .04  f 0.01 
0.04 f 0.01 

Tritium 
313. 

x 

3 f  1 
3 f  1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

15 f 1 
1 3 f  1 

ND 
2 f 1  

478 f 3 
113 f 1 
62 f 1 

752 f 1 
599 f 3 
554 f 5 
185 f 2 
117 f 1 

99 f 1 
115 f 1 

ND 
6 f 1  

11 f 1 
41 f 1 
6 f l .  -- 

190 f 3 
97 f 1 
90 f 1 

131 f 1 
66 f 1 

44 f 1 
54 f 1 
40 f 1 

-i 

11- 8 )  

Micrograms, 
ner 

, ~ i l l i i i t e r  
Uranium 
Natural 
x 

m 
0.7  f 0.4  

ND 
0 . 5  f 0 .4  
1 . 3  f 0 .4  

ND 
ND 

1 . 0  f 0 . 4  
ND 

0.5  f 0 .4  
' N D  

IVD 
1 .5  f 0 .4  
0 . 5  f 0.4  

1 . 2  f 0 . 4  
0 . 9  f 0 . 4  

ND 
ND 
ND 
N D .  

0 . 7  f 0 . 4  
1 . 6  f 0 .4  
1 . 3  f 0 . 4  

ND 
ND 

. N D  
ND 
ND 
ND 



Sol1rc:c 

rn- 
scs-1 (SM) 
32s-1 (SI\) 
SCS-2 (SI!) 

nlor t and  ad C n n yon 
WcJ 1 MCO-2 
l’lcll K O - D  
lVCl1 hICO-/’ 
Wcll k l c o - ”  
l’fcll MCO-5 
wc33 AICO-C. 

lYcll hK!O-Cj 
1Yc13 uco-7 
Wc 1 J MCO- 7 
ncii nico-7. 5 
Vie11 nice-n 

Garin:: S l a .  1 (Si) 
GaGiiii S l n .  1 (Sl’l) 
Gn::in!: Sta .  1 (S17) 
Gagin!: S l a .  1 (SV) 
Gaging S t n .  1 (SW) 

mil  nico-4 

mi l  r m - o  

VIc11 MCO-3 

nics-:t. o (SI[) 

D a t e  
Col lec te i  

6-23-70 
9-24-70 
9-24-70 

Allcro~rarns per 
Milliliter c 1’ 

Plutonirim Gross Alpha 
x io-’ a 3 9  p”, Natural 

x 10- x x 111-3 

G-22-70 
3-24-7 0 
5- 14- 70 
G-23-70 
9-23-70 
9-23-70 
5-14-70 
6-23-70 
9-23-70 
G-23-70 
9-23- i 0  
9-2 3- 7 0 
-6-23-70 
3-2 3- 7 0 
G-22-70 
7-21-70 
9-24-70 
1.1- 17- 70 
12-1-70 
3-23-70 

I 

ND 
ND 
ND 

4.7 f 2.1 
6.0 f 2.2 

ND 
ND 

2.1 f 1.6 
ND 
ND 
ND 
ND 
N D -  

1.8 f 1 . 5  
6 .3  * 2.2 

ND 
ND 

/2 .3  f 1.7  
29.2 f 4.3 

5.2 f 2 . 1  
10.5 f 2.7 
74.2 * 6.3 

KD 

Microct 
Gross Beta 
x lo+  

16.8 f 2.0 
12.7 f 1.9 
8.1 It 1.7 

075. f 13. 
345. f 8. 
114. f 4. 
125. f 5. 
174. f 5. 
29.6 f 2.4 
26.6 f 2 . 3  
38.7 f 2.8  
32.5 f 2.5  
14 .0  f 1.3 
22.7 f 2.2 
26.4 f 2 . 3  
8.1 f 1.6 
9.2 f 1.6 

1517. f 16. 
304. f 12. 
924. f 12. 

1240. j I  14. 
19,250. jI230. 

353. f 8. 

Les per n l i l l i l :  

a 3 n m  
P1 u 1: o n i urn 

x 

0.03 f ND 0.01 

m 

0.07 f 0.05 
1.23 5 0.07 

ND 
ND 
ND 

ND 
ND 
ND 

, m  
ND 

0.22 f 0.03 
ND 

0.07 f 0.01 
0.34 f 0.03 

3.92 f 0.17 

0.06 i 0.01 

28.0 f 1.3 

13.98 f 0.71 
50.7 f 2 . 5  

0.39 f 0.04 

ND 
ND 
ND 

0.51 f 0.04 
0.68 f 0.05 
0.08 f 0.02 

ND 
ND 

0.03 f 0.01 
ND 

0.03 f 0.01 
0 .05  f 0.01 

ND 
ND 

0.14 f 0.02 
0.03 f 0.m 
0.03 f 0.01 
0.19 f 0.03 

18.48 f 0.85 
1.78 f 0.00 

11.12 f 0.54 
0.29 f 0.04 

5.44 f 0.27 

10  f 1 
3 f  1 
7 + 1  

64 f 1 
46 * 1 

522 f 1 
242 f 1 
102 f 1 
672 f 5 

1121 f 5 
624 f 5 
343 * 3 
899 f 4 
633 f 1 
777 f 4 

s i  
208 * 2 

35 f 1 
24 f 1 
44 f 1 
41 f 1 

171, f 2 
63 f 1 

ND 
ND 
ND 

2.3  f 0.4 
2 .1  f 0.4 
1 .3  f 0.4 
0 . 3  f 0.4 
1.8 f 0.4 
0.6 f 0.4 
2 . 0  f 0.4 
1 .3  * 0.4  

ND 
ND 
ND 
ND 

ND 
A -I 

-- -- -- -- -- 
1 . 7  f 0.4 

ND - Below l i m i t s  of d e t e c t i o n  
OlY - Surfacc Water 

: 



TABLE I1 - SUPPLEMENTAL RADIOCHEMICAL ANALYSES OF SURFACE AND GROUND WATER FROM DISPOSAL 
CANYONS (ANALYSES BY U S L ,  €I-8) 

Microcuries per Milliliter X 

Americium Strontium 
a 4 1     OS^) 

Uranium 
(a34U)  ( Am) 

C e s i u m  
(l3'CS) - 

Source Date 
Collected 

DP Canyon 
DPS-1 (SW) 6-24- 7 0 9.24 f 0.54 1.18 f 0.08 580. f 19. 900 f 280 

8-14-70 13.48 f 0.74 0.92 2 0.05 411. f 17. 660 f 230 DPS-1 (SW) 
DPS-1 (SW) 9-2 4- 7 0 15.1 f 1.5 1.37 f 0.05 214. f 13. 250 k 220 

11-17-70 10.12 f 0.89 0.85 * 0.05 611. f 22. ..350 f 240 DPS-1 (SW) 
DPS-1 (SW) 12-1-70 13.66 f 0.75 1.63 k 0.11 1200. f 30. 1310 k 260 

DPS-2* (SW) 2-16-70 42.0 f 1.9 0.97 f 0.11 620. f 20. 740 k 240 
DPS-2 (SW) 8-14-70 10.94 f 0.67 0.19 f 0.02 447. 2 18. ND 

DPS-3* (SW) 2-16-70 166.7 f 8.9 
l G . 2 1  f G.63- 

DPS-4 (SW) 2-16-70 2.41 f 0.29 
DPS-4 (SW) 1 6-24-70 1.23 f 0.29 
DPS-4 (SW) 8-14-70 1.30 f 0.22 
DPS-4 (SW) 11- 17-70 1.16 f 0.10 

Mortandad Canyon 
Well MCO-3 
Well MCO-3 . 
Well MCO-3.9 (SW) 
MCS-3.9 (SW) 
GS-I*(SW) 
GS-1 (SW) 
GS-I* (SW) 
GS-1 (SW) 
GS-1 (SW) 
GS-1 (SW) 

6-22-70 
9-24-70 
31-17-70 
9-2 3-7 0 
3-17-70 
6-22-70 
7-21-70 
9-2 4- 7 0 
11-1 7-7 0 
12-1-70 

-0 

0.86 f 0.14 
5.17 f 0.48 
0.58 f 0.14 
0.23 f 0.13 
0.73 f 0.10 
4.56.f  0.27 

1,. 08 f 0.09 
n + n ni . I "."A 

0.19 f 0.03 
0.37 f 0.05 
0.12 f 0.01 
0.10 f 0.02 

-- 
0.20 f 0.03 

-0 

I- 

17.60 f ' 0 . 8 9  
0.09 f 0.02 
0.89 f 0.07 
0.38 f 0.04 
2.56 f 0.10 
2.64 f 0.10 

528. f 19. 330 f 230 
396. + 2.?- 430 + 220 

0- 0- 

0- ND 
198. f 13. ND 

ND 268. 2 15. 

191. f 12. 
54.4 f 8.1 
72.1 f 8.3 

101.3 f 9.7 
794. f 23. 
375. f 16. 

32. f 5.8 
90.6 f 9.3 
67.4 f 8.8 

1260. f 30. 

-- 
7740 f 450 
2780 f 330 
3030 f 330 
1420 f 250 
2380 f 280 

32330 f 630 

* Radium ('"Ra) below i i m i t s  of de tec t ion .  
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TADIJ: 111 - MDIOCIIEMICAL ANALYSES OF SURFACE AND GROUND WATER FROM AREA MONITORING (ANALYSES nY IASL, 11-81. 

Sourcc 

I 
1 

Su p n l  v W e 1  1 s 

LA- 3 
LA-4 
u\- 5 
w\-6 * 
G- 1 
G- 1 A  
G-2 
G- 3 
G- 4 
G- 5 

PM-1 
FW-2 
rnr- 3 

Test Wells 
TW- 1 
Tw- 2 
m- 2 
m- 3 
TIV- 3 
DT- 5a 

,DT-9 

f .P U d  

DT- 10 

SprinFs and Streams 
A m e r i c a h  Springs 
Basa l t  Spriny; 
Spring 1 
Spring 2 
Spr inlz '4 
Sprina 4 a 
Water Canyon 

(%Si te  WS) 
aster canyon n r .  

B e t a  Hole 

Observation Well 
GC(F1 

Date 
'0 1 l e c  t ed 

7-20-70 
7-20-70 
7-20-70 
7-20-70 
7-20-70 
7-2 0- 7 0 
7-21-70 
7-2 1- 7 0 
7-2 1- 70 
7-2 1- 7 0 
7-21-70 
7-21-70 - 
7-20-70 
7-20-70 
7-20-70 

5-1-70 
4-7-70 
9-24-70 
4-7-70 
9-23-70 
4-24- 70 
4-28-70 
4-30-70 

7-30-70 
10-20-70 
10-20-70 
1&20-70 
10-21-70 
1 &2 1-70 

7-30-70 

4-15-70 

4-15-70 -- 

Microcuries per  h l i m l  iter 

Gross Alpha 
x 10-I) 

4.0 f 1.8 
ND 

1.7  f 1 . 4  
ND 
ND 

20.3 f 3.6 
1 .7  f 1.4 

ND 
1.5 f 1.3 
1.5 f 1.3 

ND 
ND - 
ND 

' N D  
Np 

ND 
ND 
ND 

3.6 f 1.6  
ND 

3.3 f 1.6 
ND 
ND 

ND 
ND 

2.O.f 1 .6  
ND 
ND 
ND 

2 .0  f 1.6  

ND 

ND 

iross B e t a  
loe9 

2.6 f 1.3 
5 . 8  f 1.5 

ND 
ND 
ND 

5.4 f 1.5 
3.0 f 1.3 
2.1 f 1.3 
2.7 f 1.3 
2 .3  f 1.3 
6 .6  f 1.5 

ND 

3.3 .f 1.3 
3.3 f 1.3 
2.4 f 1.3 

- 
4.7 f 1.3 
1.3 f 1.1 

ND 
3.5 f 1.2 

ND 
2 . 2  f 1.1 
2.0  f 1.2 
2.5 f 1.3 

10.1 f 1 .7  
5.1 f 1 . 5  

ND 
ND 
ND 
ND 

4 . 6 ' 3  1 .4  

ND 

2.4 f 1.3 

Plutonium 
238m 
x lo-9 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
A 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
m 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 

ND -- 

Plutonium 
2 3gPu 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

.,04 f . .04 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 
ND 

ND 

.03 f 0.01 

ND 

0.03 5.0 .01  
- -.- 

Tr it i u m  
I1 3 

x lo-6 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 

ND 
- 

- -.- 
Micrograms 

per 
Mill i l i ter  
Uranium 
Nat u r  a1  

4 . 1  f 0.4 
1 . 7  f 0.4 
2 .7  f ,0.4 
1.1 f 0.4 
0.7 f 0.4 

!9.4 f 1 . 9  
0.6 f 0.4 

ND 
ND 
ND \\ 

0 . 5  f 0.4 
1 . 0  f 0.4 

ND 
1.3 2 0 . 4  

ND 
0 . 5  f 0 .4  

ND 
ND 

1 . 0  f 0.4 
ND 

2 . 0  f 0.4 
ND 

0.9 f 0.4 
ND 

ND 
ND 

1 .4  f 0.4 
1.2  f 0.4 
0.7 f 0.4 

ND 

ND 
2 . 1  f 0.4 

ND 

. -  



So 11 r ce Date 
Collected 

{io Chama 
Chamita 
Chamita 
C hami t a 

Gross Alpha 

110 Grande 
Embudo 
Embudo 
Embudo 

otowi 
otowi - 

Jan.-Feb. 1970 
Apr . -June 1970 
J u l y  -Sept.1970 

Feb. 1970 
Apr . - June  1970 
Aug.-Sept.1970 

Jan. -March 1970 
Apr . - June 1970 

Jan .-March 1970 
Apr. - June  1970 
July-Sept. 1970 

Coch it i 
Coch it i 
Cochit i 

ND 
ND 

1.0 f 1.4 

ND 
ND 
ND 

ND 
ND 
NU 

ND 
ND 

2.7 f 1.6 

I Microcuries per Mill i l i ter  I 

3.1 f 1.3 
2.2 f 1.3 
7.3 f 1.5 

1.8 f 1.2 
2.9 f 1.3 
5 . 0  f 1.4 

6.2 f 1.5 
ND 

31.3 m.7 

I 

ND 
ND 

0.03 f 0.01 

ND 
ND 

0.03 k 0.01 

ND 
ND 
NU 

3.04 f 8.01 
ND 
ND 

ND 
ND 

0.05 & 0.01 

ND 
ND 
ND 

ND 3.2 d~ 0 . 4  
0.8 f 0.4 ND 

m 1.4  f 0 .4  

ND 1 . 5  f 0.4’  
ND ND 
ND 1.3 f 0 .4  

ND 2.8 f 0 . 4  
ND 0.9 f 0 .4  
ND 2.3 f 0 . 4  

2.3  f 1.3 
2.1 f 1.3 
6 . 5  k 1.4 

ND 
ND 
ND 

ND - Below l i m i t s  of detec t ion .  * Radium ( a a G R a )  below l i m i t s  of de tec t ion  

ND 
ND 
ND 

1 
Micrograms 

Plutonium T r i t i u m  D e r  

1 .5  f 0.4 
0.7 f 0.4 
2.7 f 0.4  

Milliliter 

x 

ND 
ND 

0.03 f 0.01 



e - "  - 
TABLE IV = CHROMATE AND ZINC 

(ANALYSES BY LASL, 

I 

:N SURFACE AND GROUND WATER IN SANDIA CANYON 
H-8) 

5 

Source Chromate 

e f f l u e n t  Power ,Plant TA-3 (SN 
11 1t  " . 

2 i n c  

scs-1 (SW) 
I 1  

I 1  

I t  

1 t  

scs-2 (SW) 
SCS-2 )sly) 
scs-2 (SW) 
scs-2 (sly) 

scs-2 (SN) 

Well SCD-4 

1.1 M i l e  West of County L i n e  

( S W  Surface  Water 

Date 
Collected 

12-24-68 
1-21-69 
2-6-69 

9-5-69 
1-13-70 
3-19-70 3 

6-2 9- 7 0 
9-24-70 

9-5-69 
1-12-70 
3-19-70 
4-17-70 
9-24-70 

9-5-69 

SW)2-6-69 

(Cr+' ) 

14.4 f+ 0.3 

16.3 f 0.3 
9.6 f 0.3 , 

0.07 f 0.01 

6.6 f 0.1 
7.0 f 0.1  
9.8 f 0 . 5  

10.6 f 0.3 

2.4 f 0.1  
8.3 f 0.3  
1 .9  f 0.1 
6 .9  5 0.1 
4.3 f 0.5 

0.18 f 0.05 

8.8 f 0.3 

3.13 2 0.15 
1 .20  ?r 0.15 
4.15 f 0.15 

. -- 
0.30 f 0.15 



I 

Uranium (Natural) 

A m e r i c i u m  ( Am) 241 

C e s i u m  ( 137 CS) 

- d i m  (226Ra) ' 

Uranium ( 2 3 4 ~ )  ' Strontium ('Osr) 

Radioactivity 
or 

Radionuclide 

TABLE VI - DETECTION IMITS OF RADIOCHEMICAL ANALYSES t 
Gross alpha 

Gross beta  

Plutonium ( 2 3 8 ~ )  

Plutonium ( 2 3 9 ~ )  

T r i t i u m  (%I) 

Microcuries per mil l i l i ter  

L i m i t s  of Detection 

6 x 

1 

1 x lo-11 
1 x 10- 

5 x loo6 
-4* 

-11 
4 x 10  

1 x 10  

2 . 3  loo7 
1 

-10 1 . 5  x 10  

1 x lo-11 
6 x 10'' 

- .  . .  . .  

- 
. .  
-5 
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i ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LbS ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM ,/ -& 
if% 7 ) 
a 

TO : Dean D. bleyer, Group Leader, H-i DATE: June 2, L961 L,/2)+0 

FROM :Jerome E. DumjeT, Health Physicis'c, H - 1  

SUBJECT: IODINE ACTIVITY FBON DP WEST HOT CELLS 

On May 231% tne  DP Monitoring Section Leader sent i n  a two inch 
HV-70 f i l t e r  paper which had been col lected on I h y  19th from the  c e l l  
exhaust system of the  k O i  hot c e l l s .  The ac t iv i ty  ~7as determined, by 
gzma spectrofiietry, t o  be Iodine-131. The investigations of t he  cause 
ol" t he  a i r  count and -the extent of the  hazard i s  described below. 

Between M a y  1st and May Gt;? approximately 82 grams of plutonium 
f o i l  encased i n  tantalum and cooled with sodium were i r rad ia ted  i n  the  
Onega ?/Jest reac tor .  The f o i l  was allowed t o  coo l  i n  u.pper p a r t  of t he  
reactor  u n t i l  May 15th, a t  which t i m e  it was reading approximately 
TOO r /hr  a t  1 meter and w a s  moved t o  DP West. On May 16th the  capsule 
was opened and the  sodiun was melted from the  tantalum sheath. !Ibis 
process required heating i n  a vacuum t o  approximately 150" C .  01:. l h y  
i 8 t h  the  plutonium wzs extracted from the tantalum sheath, a l so  under 
vacuum. Tnese operations were done. i n  c e l l  No.  3. Da ing  the  week of 
May 22nd the  f o i l  was moved t o  c e l l  No. 4 vhere it was melted under 
vacuum a t  approximately 700" C .  
furnace throughout t h i s  week. 

The f o i l  remained i n  the  vacuum 

I n  order t o  understand the  r e s u l t s  of the subsequent a i r  sampling 
it i s  necessary t o  review the  a i r  cleaning and sampling system i n  the  
hot c e l l  a rea  (see Fig.  1). A i r  i s  taken fro:fi the  glove boxes, a t  
about 40 cfm, through two high e2ficiency resp i ra tor  f i l t e r s  i n  para l le l ,  
then through a small CWS f i l t e r ,  and then t o  the  stack. The corridor a i r  
i s  remo.;ed a t  about 2400 cfni through a 1017 efficiency dust-stop f i l t e r ,  
and then a la rge  CWS f i l t e r ,  and then t o  the stack. A i r  sampling i s  done 
a t  t h e  stack, t he  corr icor  exhaust, and t h e  c e l l  exhaust with in- l ine  
2 inch HV-'7O and G a s t  pumps. 
corridor air, i s  szmpled with F i l t e r  Queens and long p l a s t i c  tubes 
passing through t h e  f r o n t  shielding w a l l ,  one F i l t e r  Queen per c e l l .  

The a i r  outside the dryboxes, e s sen t i a l ly  

Table I summarizes the air  saqpling data collected t o  date.  Column 
three gives the  d/'m-N3 as measured on z gas f low proportional counter 
cal ibrated t o  Strontium-90. In  colmn fou r  we estimate the  d/m-M3 
ac tua l ly  breathable, correcting for f i l t e r  paper collectLon eff ic iency 
and s tack d i lu t ion .  Collection e f f ic iency  w a s  assumeZl t o  be 0.14; stack 
d i lu t ion  was escihated t o  be 1/'100. 
m a i n i u m  permissible concentration of Iodine-131. The IPC f o r  the 
corridor and the  two F i l t e r  Queen samples was taken t o  be the  Handbook 
69 value for b h o u r  per  week occupationai exposure. 

Column f i v e  gives the  percent of 

For t he  stack e f f luent  



I -  1 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

I LOS ALAMOS. NEW MEXICO 
I 

TO: Dean D. Meyer -2- DATE: June 2, 1961 

the value was taken t o  be 1/10 of the Hzndbook 60 value f o r  continuous 
occupational exposure. and 1 x 103 d/m-Id, 
respectively . 

4 These values a r e  2.9 x 10 

Although the  a i r  counts l i s t e d  i n  Table I a r e  not alarming, it 
cer ta in ly  would be wise t o  reduce them i f  possible.  
accomplished by (1) increasing the  cooling time of the  plutonium, or  
(2) by re ta in ing  the  iodine i n  the hot  c e l l  complex. Method 2 seems 
the  most p r a c t i c a l  and probably can be accomplished by replacing the 
resp i ra tor  f i l t e r s  a t  the glove box with a car t r idge  containing both 
an zbsolute f i l t e r  and act ivated charcoal, f o r  example the  MSA-GAB 
or t he  standard army chemical warfare car t r idge.  Note t h a t  iodine 
which reaches the corr idor  will s t i l l  escape both through the stack 
system and the four  F i l t e r  Queen samplers. 

This could be 

A few addi t iona l  comments should be made here.  The examination of 
the  s m a l l  CWS f i l t e r s  with a survey meter indicated that most of the 
a c t i v i t y  originated i n  Cel l  No. 3. 
i n i t i a l l y  opened and ind ica tes  t h a t  the release of iodine i s  not a 
strong function of temperature since the  plutonium was considerably 
h o t t e r  when i n  Cel l  No. 4. Peterson, CMB-11, suggests t h a t  most of 
the  iodine which was  released i n t o  the  exhaust system had been trapped 
during the  i r r a d i a t i o n  and cooling inside the  tantalum sheath; and t h a t  
when the  plutonium w a s  melted, plutonium iodide was formed, e f fec t ive ly  
tra$ping the a c t i v i t y .  This hypothesis can be checked on a future  run, 
espec ia l ly  if  the charcoal f i l t e r s  a r e  in s t a l l ed .  The assumption of 
0.1% col lec t ion  eff ic iency for t he  HV-70 paper i s  based on a study done 
by Ide, H-8, i n  which he measured the  co l lec t ion  eff ic iency of glass  
f i b e r  paper. Since Ide i s  r a the r  cer ta in  that  the only reason t h a t  
iodine i s  col lected on f i l t e r  papers a t  a l l  i s  because of attachment 
t o  a "coilectable" p a r t i c l e .  Under similar conditions of dustiness 
f i l t e r  papers w i l l  show similar  iodine co l lec t ion  e f f ic ienc ies .  Romero 
has been asked t o  begin using g lass  f i l t e r  paper i n  the 401 area when 

This i s  where the capsule was 

iodine a c t i v i t y  i s  anticipatec?. 

cc: W i l l i a m  Romero, H-1 
Pe te r  Peterson, CpsiB-ll 
F i l e  
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TABL;E I 

3 d/m-M 
on F i l t e r  Esti:nated 

Date Corrected dlm-EI3 
Sample Location Collected for Decay Breathable* $ MPc* 

C e l l  Exhaust 5-19-61 3.0 x io 3 3.0 x loG - 
0 

i, 

2 

2.2 x 10 

4.h x 10 

3 

1 
C e l l  Exhaust 5-22-61 2.2 x 10 

Stack Exhaust 5 -22-61 k .4  x 10 44,$ 

- 6 

5 

2 

4 

3 

3 

1.2 x 10 

9.5 x 10 

3.5 x 10 

1 .4  x io Corridor Exhaust 5-24-61 1 .4  x 10 

307 F i l t e r  Queen 5-24-61 6.6 6 . 0  x 10 

1.2 x 10 3 Cell Exhaust 5-23-61 

Cel l  Ekhaust 5-2k-61 9.5 x 10 

Stack Exhaust 5 -24-61 3.5 x 10 

- 2 

1 

1 
35% 

48% , .- 

23s ** 
165 ** 406-E F i l t e r  &:reen 5-24-61 4.6 4.u x 10 

* 
Assume f i l t e r  paper co l lec t ion  e f f ic iency  = O.l$; stack d i lu t ion  
approximately 1,’lOO. 

4 * 
Occupational MPCa - 40 hourjweek = 2.9 x 10 
ef f luent  (continuous at 1/10 MPCa) = 1 x 103 d,m-M3. 

131 Assumes a l l  b e t a - g m a  a c t i v i t y  col lected t o  be I 

d;rn-M3; fo r  stack 

** . 
I 
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)S ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
TO : 3 e m  2. Le;-er, Group L e i Z e r ,  E-l DATE: J~kr 25, L9$l 

Resul-i;s of roxtine a i r  saqples from the drybox exhaust,' kOi  hot  
ce l l s ,  a r e  reportee i n  Tzble I f o r  cne period 6-2-61 t o  7-11-61. 
Periodic ga;c,.ma-ray spectronieter scans in6icated t h a t  I - i3i  E E S  the 
only a c t i v i t y  on the f i i - t e r s .  Be2'ore one gets  too excited- =bout the  , 

seexingly high I@C percentages, sevei"2,l possible e r rors  should be 
recorded. 

Ide (H-8)  has foEnd g k s s  paGer ( i n  use 6urin.g riiost of this 2eriod) t o  b e ' .  
0.1$ e f f i c i en t  iq low 6.v.st concentrations. 
p a r t i c l e s  f o r  iodine to a t tach  t o  the eTr"iciency cen r i s e  two ord-ers 02 
n:agnitu.de. 
cese. 

(1) F i l t e r  PEper eff ic iency f o r  1-131 col lectron i s  Guestionable. 

Vith ia rge  nuzbers of 

- -  !/le have assumd here O . P $  eff ic iency e s  the  wors t  possible 

I 
(2)  Stack dispersal ,  especz i l ly  a t  ierge distances,  could be 

grea te r  'ihm the 100 assmec .  

Nevertheless, before another sa@e i s  run, sone eTfort t o  prevent 
io6.ine iiiispersal shouid be mad.e, e .g.  charcoal f i l t e r s  a t  the drybox 
e_.;haust pori%. 

cc: Peter  Peterson, Cm-11 
DaTcle 1" 

I 

http://n:agnitu.de
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8 
5.6 :: 10 I 230 

,< 6 

3.11 x 2.0 

5.2 x 10 i80 

230 

120 

d.0 TI 10 
8 

76 

52 

38 

8 

8 

E 

2.2 x io 

1.5 x 10 

1.1 x 10 

5 6 - i h -  2.2 x 10 

5 &i5-61 1.5 x io 
5 

2 

6-i&5i 1.i x 10 
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16 

23 

30 

TIME 
START 
STOP 

w?? 
O€BO 

n 

n 

It 

n 

SAMPLE 
TYPE 

Pu 
Generd 

0 

n 

n 

n 

I 

RcmM L 3 r l  BUILDING 7 M E A  TA-35 

D/M-M3 
 in. FILTER TOTAL COUNT RE MARKS 

SAMPLER TYPE Ms D/Min RECOUNT (ANY PERTINENT DATA) 
.O 57 

n W l? p k?,. 

NOTE - Thfs sam~1a.r 5n mm on a wenmdy h a d s  
OEOO - 0800 ea& monday morning. 

20 

21 

, '2 
- 

23 

24 

2.5 



AIR SAMPLING LOG SHEET 

TEST 
NO. 

- 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

( 2  
- 

23 

24 

25 

Jdy TIME 
TEST START 
DATE STOP 

19 69 
omo 

7 0800 

2% n 

L 28 n 

D/M-M3 
SAMPLE M3/Min. FILTER TOTAL COUNT RE MARKS 

(ANY PERTINENT DATA) TYPE SAMPLER TYPE M3 D/Min RECOUNT 

,057 - .- 

Pu 4 
I General Giraffe HV-70 575 CJ @ B O  

n n n n 0 a, Q 

W n R W / ?  Q . 0  

n n n n 

ROTE - This sam3er is -_nun on a wee'klv basis 
0800 - 5800 ea& monday mornixg. 

. 

I 

i 

1. 

I 
I 
! 

_-i 

I 1 
__5 

I .... .- 

i .__... 

1 

I _. __.. 

1 
! 



NO. 

< 

1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

i 2  
- 

23 

24 

I 

A I R  SAMPLING LOG SHEET 

Aumst TIME 
TEST TEST START 

ll n 

18 8 

25 n 

AREA TA-35 BUILDING 7 

D/M-Ma 
SAMPLE MS/Min. FILTER TOTAL COUNT 

TYPE SAMPLER TYPE Ma D / M h  RECOUNT 

-~ - n c;? 
Pu 

Genera ~ i r a ~ n  575 -70 O R 0  

0 e2.u n n n n 

n / d /  O.d lt n 

n W R Y& 8.6 

REMARKS 
(ANY PERTINENT DATA) i 

i 

MOTE - !&is sampler is rxn on a weekly basis 
08004€KO each mmdaymoming, 

I 25 



AIR SAMPLING LOG SHEET 

TEST 
NO. 

d 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

. '2 
- 

23 

24 

25 

TIME 
TEST START 
DATE STOP 
1969 

nmn 
2 0m0 

8. n 

15 n 

22 n 

29 n 

AREA TA-35 

SAMPLE M3/Min. FILTER 
TYPE SAMPLER TYPE 

a057 
Pu 

General G i  m f f a  BV-70 

n It n 

H n n 

11 n I@ 

n n 11 

TOTAL 
M3 

6 57 

192 

57 5 

575 

575 

BUILDING 7 

D/Min 

4 

4 

I"/ 

// 

@ 

D/M-M3 
COUNT 

RECOUNT 

0 4  0 

a .o 

010 

@,.3 

8 4 8  

REMARKS 
(ANY PERTINENT DATA) I 

NOTE - "hi 9 s m ~ l  FIT. i s -in on week1 ;IZ hnni  F. 
0800 - 3800 each mondag morning. 



AIR SAMPLING LOG SHEET 

October TIME 

TEST TEST START 
NO. DATE STOP 

7 19 69 
ng nn 

' 6  0m0 

2 
17 n 

20 n 3 

4 27 n 

5 

6 

7 

8 

9 

10 

12 

BUILDING 7 AREA TL-3'; 

D/M-M3 
SAMPLE M3/Min. FILTER TOTAL COUNT 

TYPE SAMPLER TYPE M3 D/Min RECOUNT 

e 0 5 7  
Pu 

General G i r a f f e  HV-70 575 /O 8.0 

H N n n 6 0.0 

It n n n a# 0.0 

n n n n a3.0 

NOTE - T - d s  samCer is run on E. weekly basis 
-3800 - Os00 each monday norniag. 

ROOM ELM 

REMARKS 
(ANY PERTINENT DATA) I 

13 

14 

15 

16 

17 

18 

19 

20 

21 

24 

35 



AIR SAMPLING LOG SHEET 

November 
TEST TEST 
NO. DATE 

- 19 69 

1 
3 

2 
19 

3 
17 

4 
21 

5 

6 

I 

8 

9 

10 

11 

12 

13 

14 

TIME 
START 
STOP 

n 

n 

n 

BUILDING 7 AREA T L 1 5  

D/M-M3 
SAMPLE M3/hIin. FILTER TOTAL COUNT 

TYPE SAMPLER TYPE M3 D/Min RECOUNT 

.05? 
Pu 

General G i r a f f e  Hv-70 575 0 4.0 

11 n n n $3 0.8 

II n It n 0 0.0 

NOTE .. T - i s  smcler is r u n  on a weekiv basis 
3600 - 0320 each monday norningo 

ROOM E-10 

RE MARKS 
(ANY PERTINENT DATA) 

15 

16 

17 

18 

19 

20 

21 

23 

24 

25 



AIR SAMPLING LOG SHEET 

TEST 
NO. 

- 
I 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

. 11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

De cembe? 
TIME 

TEST START 
DATE STOP 

19 69 
n m n  

1 0m0 

It 8 

H 15 

I? 22 

It 29 

AREA TA-35 

SAMPLE M3/Min. FILTER 
TYPE SAMPLER TYPE 

.c57 

General Giraffe  HV-70 
Fu 

It n It 

n n 11 

n n n 

It n n 

BUILDING 7 ROOM E10 

D/M-M3 
TOTAL COUNT REMARKS 

M3 D/Min RECOUNT (ANY PERTINENT DATA) 

575 .f 0.0 

I? 8 6.U 

n $ C.6 

NOTE - This sr_mp?er i s  min on F w n n k l p  h P d n  
3800 - OW0 each monday norrming,, 



AIR SAMPLING LOG SHEET A m x  W&-%? BUILDING m '. # --- .#I 

D/M- M3 
COUNT 

'- TIME 
TEST TEST START SAMPLE M3/Min. FILTER TOTAL 
Na. DATE STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT 

. 6  

7 

8 

9 

10 

11 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

1 
2. 

24 

25 

ROOM 

REMARKS 
(ANY PERTINENT DATA) 



AIR SAMPLING LOG SHEET 

Februsl.la TIME 

AREA TA-35 BUILDING 7 

D/M-M3 
TEST TEST START SAMPLE ~ d / ~ i n .  FILTER TOTAL COUNT 
NO. DATE STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT 

~ 1969 -057 
1 n.mfl . Fkl 

OR00 Gsnerd Mraf'fe HV-70 575 <y &,fi - 

2 
10 R H R a tl // 8'0 

4 
?/: 

5 

8 

9 

10 

13 

14 

15 

16 

18 

19 

20 

21 

23 

24 

25 

11 

n N 

a 

n 

MOTE - %is sampler id run on a weelzlv basis 
0800 - 0800 each monday rnomkg. 

- REMARKS 
(ANY PERTINENT DATA) 



BUILDING 7 AIR SAMPLING LOG SHEET AREA TA - 35 

TEST 
NO. 

1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

12 

13 

Piarch 
TEST 
DATE 

1969 

3 

10 

17 

21 

31 

TIME D/M-M3 
START SAMPLE MS/Min. FILTER TOTAL COUNT 
STOP TYPE SAMPLER TYPE id D/Min RECOUNT 

.O 57 
n m n  pu 
0800 General Giraffe HV-70 575 L? 

n n n ,  n n B  

RE MARKS 
(ANY PERTINENT DATA) 

I 

MOTE - T h i s  sa@er is run or a w e e k l p  bas5s 
0800 - 0800 each rn0nda.s: morning, 

14 

15 

16 

17 

18 

19 

20 

21 

'2 
- 

23 

24 

r- . 



AIR SAMPLING LOG SHEET 

TEST 
NO. 

- 
1 

2 

3 

4 

5 

6 

7 

0 

9 

10 

11 

12 

13 

14 

15 

16 

17 

10 

19 

20 

21 

22 

23 

24 

April 
TIME 

STOP 
TEST START 

l%T 
0800 

1 0800 

7 U 

u n 

21 11 

28 n 

R c m M  Ell BUILDING 7 ARE* TA - 35 

SAMPLE M3/Min. FILTER TOTAL 
TYPE SAMPLER TYPE Ma 

8 5 7  
Pu 

General Giraffe HV-70 657 

n n R 192 

a n n 575 

575 It n N 

575 n n 1 

D/M-M9 
COUNT RE MARKS 

RECOUNT (ANY PERTINENT DATA) 

e"., F 

NOTE -.This smpler is run of a weeklv basis 
0800 - 0- each nowar morning. 

25 



AIR SAMPLING LOG SHEET 

Eiay 
TIME 

STOP 
TEST TEST START 

i - No. ?.?@ 
0m0 

5 0800 
1 

3 n 19 
4 

. 26 n 

5 

6 

7 

AREA TA-35 BUILDING 7 

D/M-M3 
SAMPLE M'/Min. FILTER TOTAL COUNT 

TYPE SAMPLER TYPE M3 D/Min RECOUNT 
.O 57 

Pu 
General. Giraffe HV-70 575 0 a*o 

n n n n P 8 4 0  

c7 O,c3 n n fl 11 

NOTE - This sawler is mn on a weekly basis 
0800 - 3800 each monday morni=lg, 

ROOM 

REMARKS 
(ANY PERTINENT DATA) 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

24 



AIR SAMPLING LOG SHEET 

TEST 
NO. 

-... 

1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

I ' 2  - 
23 

24 

25 

June 
TEST 
DATE 

19 69 

2 

9 

16 

23 

30 

TIME 
START 
STOP 

nmn 
0800 

1 

n 

n 

II 

AREA TA - 35 

SAMPLE M3/Min. FILTER 
TYPE SAMPLER TYPE 

-057 

General Giaaffe BT7-'E0 
pa 

U n 11 

n H n 

n n ll 

W n n 

.- BUILDING 7 ROOM sn 
D/M-M3 

TOTAL COUNT REMARKS 
Ms D/Min RECOUNT (ANY PERTINENT DATA) 

575 9 e 8 LJ 

n Y e * ,-. 

n . k; - 
I .  

n /s O r b  

1 4 &,O 

MOTE - This Sam-der is run on a w e e k l p  basis 
0800 - G800 ea& monday mornirg., 



AIR SAMPLING LOG SHEET 

TEST 
NO. 

-.. . .. 
1 

3 

4 

5 

8 

J d Y  
TEST 
DATE 

19 69 

7 

u 

2% 

28 

TIME 
START 
STOP 

n m n  
0800 

H 

H 

R 

I 
AREA TA - 35 BUILDING 7 ROOM E-11 

D/M-M3 
SAMPLE M3/Min. FILTER TOTAL COUNT RE MARKS 

(ANY PERTINENT DATA) TYPE SAMPLER TYPE M3 D/Min RECOUNT 

1 -057 - . I  

n n n n 8.0 

n n H a 9 0.0 

n n n n 7 0.0 

NOTE - This sm2ler is rn on a weekly basis 
Om0 - 3800 eacjl monday morni-lg. 

9 

10 

1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

2 
1 - 

23 

24 

25 



AIR SAMPLING LbG SHEET AREA TA- 35 BUILDING 7 

D/M-Ms 
COUNT 

TIME 
TEST TEST START SAMPLE M3/Min. FILTER TOTAL 
NO. DATE STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT 

19 69 .O 57 
7 -  

1 nmn m 
L O&oO G a a e r a l  Giraffe HV-70 575 7 0.0 I 

u. @ 0.0 
2 

n W n W n 

3 
18 lt I) n W 11 P /  0.0 

4 44 0.0 25 ll n n n 

5 

I 
8 

9 

10 

1 

12 

13 

14 

15 

16 

MOTE - This smler is run on a weelay bash 
08004~0 each :onday xorn€nge 

RE MARKS 
(ANY PERTINENT DATA) 

. .  

17 

18 

19 

20 

21 

24 

25 



'AIR SAMPLING LOG SHEET AREA TA-35 BUILDING 7 

TEST 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

'2 
- 

23 

24 

25 

Sept., 
TEST 

!L% 

2 

8 

/15 

22 

2 9  

TIME D/M-M3 

STOP TYPE SAMPLER TYPE Ms D/Min RECOUNT 
START SAMPLE M3/Min. FILTER TOTAL COUNT 

.057 
om? Pu 
ORIO General Giraffe HV-70 657 0 0. 0 

NOTE - TMs s-ler 5.s run on a weeyly b a d 3  
0800 - OPin -rh monday morning. 

RE MARKS 
(ANY PERTINENT DATA) 



AIR SAMPLING LOG SHEET 

Oct aber TIME 

TEST TEST START 
NO. DATE STOP 

> 19 69 
eane 

6 nmn 1 

2 
13 R 

tl 3 
20 

ll 
4 

27 

5 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

, 2 .  
- 

23 

24 

AREA TA - 35 BUILDING 7 

D/M-M3 
SAMPLE M3/Min. FILTER TOTAL COUNT 

TYPE SAMPLER TYPE M9 D/Min RECOUNT 

e 0 5 7  
Pu 

General Giraffe HV-70 575 0 0-0 

n 11 n H P QSO 

NOTE - Yhis samder i s  run on a weekly basis 
0800 - Om0 ea& monday m o d r g .  

. .- ROOM En 

RE MARKS 
(ANY PERTINENT DATA) 



AIR SAMPLING LOG 

l/LmE!mbr 
TEST TEST 
NO. 

1 

2 

3 

4 

5 

SHEET 

TIME 
START 

DATE STOP 

lQ& 
-c -e 

2% 
.c a Gee? 

BUILDING 

D/M-M3 
TOTAL COUNT 

M3 D/Min RECOUNT 

U 7 a,o 

8 

9 

13 

14 

15 

16 

b 0 c 

a # -  1F 

(I a r) 

ROOM 

REMARKS. 
(ANY PERTINENT DATA) 

17 

18 

19 

20 

21 

22 
- 

23 

24 

25 



AIR SAMPLING LOG SHEET 

3ecernbez TIME 

TEST TEST START 
NO. DATE STOP 

- 19 69 
ogoo 

1 0m0 
1 

2 8 n 

3 
15 

4 
22 

5 
29 

11 

11 

11 

AREA TA - 35 BUILDING 7 

D/M-M~ 
SAMPLE M3/Min. FILTER TOTAL COUNT 

TYPE SAMPLER TYPE Ms D/Min RECOUNT 

.O 57 
pu 

Generd  Giraffe HV-'70 575 4.0 

6 

7 
NOTE -. This sampler is run on a weeldya basis 
0800 - 0800 each monday mornhg, 

8 

9 

10 

11 

12 

REMARKS 
(ANY PERTINENT DATA) 

13 

14 

15 

16 

17 

18 

19 

20 

21 

42 

23 

24 

25 



AIR SAMPLING LOG SHEET 

JallIlm- 
TIME 

TEST TEST START SAMPLE 
NO. DATE STOP TYPE 

19 69 
nmn pu ... 

' 6  0800 General 

2 13 n ?# 

AREA TA-35 BUILDING 7 

D/M-Ms 
M3/Min. FILTER TOTAL COUNT 

SAMPLER TYPE M3 D/Min RECOUNT 
-057 

G i r a f f e  HV-70 574 ,!$6? 0'0 

n W 1 9 8.0 

R n n n n 2.5- c9.n 
4 

27 
5 

6 

7 

8 

9 

10 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

-7 
23 

24 

25 

ROOM E-U 

RE MARKS 
(ANY PERTINENT DATA) 

NOTE - This sam2ler fs m on a weekly bawls 
0800 - 3800each mondayaorning, 



AIR SAMPLING LOG SHEET AREA TA-35 BUILDING 7 ROOM &u 

TEST 
NO, 

- - .  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

d1 
T- ' 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

~- 

February 
TIME D/M-M~ 

TEST START SAMPLE M3/Min. FILTER TOTAL COUNT RE MARKS 
DATE STOP TYPE SAMPLER TYPE Ms D/Mh RECOUNT (ANY PERTINENT DATA) 
1969 -057 

: 2 ,  (J ,' *. nee!? Pll 
3 nmn Innera1 G i r n P f e  m-70 575 I* 

NOTE db "his aam?Im- i n  nrn nn s W P P ~ ~ P  h a d 3  
0800 - 0800 each monday morningc' 



AIR SAMPLING LOG SHEET 

TEST 
NO. 

.. - 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

, '2 
- 

23 

24 

Harch 
TEST 

l% 

3 

10 

17 

21. 

31 

TIME 
START 
STOP 

nmn 
0800 

n 

11 

n 

n 

ROOM E-1 /, . _- BUILDING 7 AREA TA - 35 

D/M-M3 
. SAMPLE Ms/Min. FILTER 'TOTAL COUNT REMARKS 

(ANY PERTINENT DATA) TYPE SAMPLER TYPE Ms D/Min RECOUNT 
-057 

Pu 
General G i r d f e  m-70 575 // Q ' O  

n //J a o  n n n 

n n n 16 Q3,o 

n n n n // Q.0 

NOTE - T h i s  sampler is run on a weekly basis 
0800 - 0800 each monday morning, 



AIR SAMPLING LOG SHEET AREA TA-35 BUILDING 7 

D/M-M3 
TEST TEST START SAMPLE M3/Min. FILTER TOTAL COUNT 
NO. DATE STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT 

- 19 69 s o  57 
. .  

1 nwln Pu 
I oM0 General Gireffe HV-70 657 2 9 Q.9 

2 
‘I n 

n 

n 

n 

n 

n n 575 78 a?,B 

5 n n 575 5 &--, i”’ e.- 28 n n 

6 

7 
NOTE - T h i s  sander is run on a weekly basis 
O W  - 0800 each monda? mo-ng. 

8 

9 

10 

11 

ROOM E-U. 

REMARKS 
(ANY PERTINENT DATA) 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

42 
- 

23 

24 

25 



AIR SAMPLING LOG SHEET AREA TA - ’35 BUILDING 7 

TIME 
*Y D/M-M3 

TEST TEST START SAMPLE M3/Min. FILTER TOTAL COUNT 
NO. DATE STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT 

- _ -  19 69 e 0  57 
ofinn pu 

1 
5 0800 General Giraffe HV-70 575 h’b 0.0 

3 
7 0  
-r 

n n n n 

94 0.c n n n n 4 
26 

5 

8 

9 

10 

12 

MOTE - TNs smDler is rull OE a w e a y  basis 
0800 - 0800 each mondas morning. 

REMARKS 
(ANY PERTINENT DATA) 

13 

14 

15 

16 

17 

18 

19 

20 

21 

24 



AIR SAMPLING LOG SHEET 

Jwle TIME 
TEST TEST START 
NO. DATE STOP 

L 1969 
omn 

2 0m0 
1 

9 n 

3 16 n 

23 n 

30 A 

4 

5 

6 

7 

0 

9 

10 

1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

’1 
! - 

23 

24 

25 

AREA T3 - 35 

SAMPLE M3/Min. FILTER 
TYPE SAMPLER TYPE 

-057 

General Giraffe HTT-70 
Pu 

n n A 

n n R 

n n n 

n n n 

BUILDING 7 

D/M-M3 
TOTAL COUNT 

M3 D/Min RECOUNT 

575 r, if.,.:: 

R /37 b,o 

NOTE - This sampler is run on a weeldy basis 
0800 - 0800 each monday morningc 

RE MARKS 
(ANY PERTINENT DATA) 



AIR SAMPLING LOG SHEET 

JUly 

1 s€$ 

TEST TEST 
NO. DATE 

1 
7 

2 u. 
3 

2% 

28 
4 

TIME 
START 
STOP 

n 

I1 

n 

BUILDING 7 AREA TA - 35 

D/M-M3 
SAMPLE M3/Min. FILTER TOTAL COUNT 

TYPE SAMPLER TYPE Ma D/Min RECOUNT 
Jyi7 

pu 
Gene.pa1 Girafre H T T I 7 0  575 5 B  0 .0 

I 

9 

10 

1 

12 

13 

14 

15 

NOTE - This sam3ler is  run on a weekly basis 
0800 - 3800 eac3 monday morniig, 

8 

16 

17 

18 

RE MARKS 
(ANY PERTINENT DATAj 

I 

.... .. 

.. . 

19 

20 

21 i 
-. . 

i 

23 

24 

25 



AIR SAMPLING LOG 

TEST 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

2 i - 
23 

24 

')c 

August 

19 69 

L 

11 

18 

25 

TEST 
DATE 

SHEET 

TIME 
START 
STOP 

nmn 
08q0 

n 

R 

n 

AREA TA-35 BUILDING 7 

D/M-M3 
SAMPLE M3/Min. FILTER TOTAL COUNT 

TYPE SAMPLER TYPE M3 D/Min RECOUNT 

-057 
pu 

General Giraffe HTI-70 575 89 C a . 0  

w n n Be9 0.0 

NOTE - T h i s  sampler is nm on a weeklv basis 
O&oO-O&cO each monday ~ m m i n g .  

ROOM &u 
'1 

REMARKS 
(ANY PERTINENT DATA) 

.. . 

. .  

. .  



AIR SAMPLING LOG SHEET AREA TA- 3 5 BUILDING 7 ROOM E-lb 

TEST 
NO. 

1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

1 

12 

13 

14 

15 

16 

17 l 

is 

19 

I 20 

I 21 

'2 
i - 

23 

24 

3.5 

Sep'c.. D/M-M3 
TEST START SAMPLE 1\13/~in. FILTER TOTAL COUNT REMARKS 
DATE STOP TYPE SAMPLER TYPE D/Min RECOUNT (ANY PERTINENT DATA) 

1949 J 57 
n m n  pu 

2 o.?~@cI GGIVTSI r z i r a f f n  m-7n -657 1 9 4  0.0 

492 5- 0.0 It II n It s 

15 n I? n It 575 /k/ J-- o r a  

22 n II n H 575 /P /.# 

I 
' NOTE - ?his samylnr i s  m7t1 nn a r.mek1p hnnis 

08 00 - 0800 each mondaz- morningp 



TEST 
NO. 

1 

2 

3 

4 

5 

6 

7 

E 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

? 

23 

24 

7.7 

ROOM E-UL AIR SAMPLING LOG SHEET AREA TA - 35 BUILDING 7 

3ct ober TIME 
D M 3  /M- 

TEST START SAMPLE M3/Min. FILTER TOTAL COUNT REMARKS 
DATE STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT (ANY PERTINENT DATA) 
1969 ,057 

nmn Pu 
6 O m  General Giraffe HV-70 575 7$/ 0.0 

NOTE - This samder is run on aweekly basis 
0800 - 0800 each monday morning. 



TEST 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 
- 

13 

14 

15 

16 

17 

18 

19 

20 

21  

22 - 
I 

23 

24 

25 

November TIiVIE 

TEST START 
DATE STOP 

19 69 
nmr\ 

3 0800 

LO It 

11 17 

31,. II 

A 3 5  Tit- BUILDING 7 ROOM E = U  

D/M-M3 
SAMPLE M3/Min. FILTER TOTAL COUNT REMARKS 

TYPE SAMPLER TYPE D/Min RECOUNT (ANY PERTINENT DATA) 
00 57 

Pu 
General Giraffe HV-70 575 0 

11 I t  n 11 459 Q,Q 

n It 11 I t  4 6.8 

YJOTE - This samFler is mm OR a weekflyx basis 
0800 .I O€Q each monday norning. X 



AIR SAMPLING LOG SHEET 

TEST 
NO. 

- 
1 

December TIME 

TEST START SAMPLE 
DATE STOP TYPE 
196 9 

1 OS00 3eneral 
0000 Pu 

2 
11 11 8 

3 

4 

5 

6 

7 

11 fl 1 5  

22 n I? 

29 n :I 

BUILDING AREA T I  - 35 

D/M-M3 
W'/~in. FILTER TOTAL COUNT 

SAMPLER TYPE M3 D/Min RECOUNT 

.e 57 

Giraffe Wv-70 575 / B  0 , O  

t l  It I? 0 423.0 

11 

12 

XOTE - This sampler i s  xn on a weelrrtva basis 
0800 - 0600 each monday morning. 

8 

9 

10 

REMARKS 
(ANY PERTINENT DATA) 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
- 

23 

24 



TEST 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

14 

15 

16 

17 

18 

19 

20 

21 

2 2  

‘w TIME 
TEST START 
DATE STOP 

z96  
_ A _ _  

UWW 

W lJBuu 
# LA** 

AREA, rnf a* BUILDING c1 ROOM E 1 5  
‘i*W22 c 

D/M-M~ 
SAMPLE MS/Min. FILTER TOTAL COUNT REMARKS 

(ANY PERTINENT DATA) TYPE SAMPLER TYPE Id , D/Min RECOUNT 

a * pc 0 0.0 e 

25 



AIR SAMPLING LOG SHEET 

TEST 
' NO. 
- 

February TIME 

1 
_ I '  

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
_1 

TEST START 
DATE STOP 

1969 
nmn 

3 O€KIO 

10 U 

17 n 

n 21, 

AREA TA-3 5 BUILDING 7 ROOM ~ 4 . 5  

D/M-M3 
RE MARKS 

(ANY PERTINENT DATA) 
SAMPLE M3/Min. FILTER TOTAL COUNT 

TYPE SAMPLER TYPE Ms D/Min RECOUNT 

-057 
Pu 

General Giraffe HV-70 575 /2 0.0 

n n n . n  7 0.0 

n n n lv / /  @to 

I) n n n Y 0.O 

, 

, 

23 

24 

25 



AIR SAMPLING LOG SHEET , AREA TA - 35 BUILDING 7 ROOM E-15 
March 

TIME D/M-M3 
TEST TEST START SAMPLE MS/Min. FILTER TOTAL COUNT 
NO. DATE STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT 

. .. 1969 .O 57 
om0 pu 

3 0800 General Giraffe W-70 575 7 0 8 0  

1 

2 
10 n N n N " 0  0.0 

21, H W n n 1 8 0.0 
4 

7 

0 

NOTE - T h i s  sander is mn on a weelib basis 
0800 - 3800 eac4 monday morniztg, 

9 

10 

1 

12 

13 

14 

15 
J 

17 

18 

19 

20 

21 

'2 

REMARKS 
(ANY PERTINENT DATA) 

I 

24 



AIR SAMPLING LOG SHEET AREA BUILDING 7 ROOM Si-lE; 
April 

TIME D/M-M3 
TEST 
NO. 

- ... - .. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

d 
7- ' 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

92 
I 

23 

24 

REMARKS 
(ANY PERTINENT DATA) 

TEST START SAMPLE M3/Min. FILTER TOTAL COUNT 
DATE STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT 

196 9 -057 
nmn Pu 

1 0800 General Giraffe hT-70 657 19 d 3 L ;  

575 >q o&a n R n It l-4 

21 

28 n n n n 

575 t"*' .s'*G.- 

575 :" &- , L,", 

H 11 n W 

.** ,? 

NOTE - This s-ler i w  mm fir II weekly hnaji 
0800 - 0800 ea& monday morning. 

25 



AIR SAMPLING LOG SHEET AREA nA-35 BUILDING 7 ROOM R-7 r; 

E%.s 

1969 

TEST TEST 
NO. DATE 

1 
5 

2 
12 

3 
19 

26 
4 

5 

6 

7 

8 

9 

10 

12 

TIME D/M-M3 

STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT 
START SAMPLE M3/Min. FILTER TOTAL COUNT REMARKS 

(ANY PERTINENT DATA) 

.05? 
n!EC Pu 
f)F#30 General Giraffe I-Iv-70 575 42 9-0 

n n It n n , I g  oca 

NOTE -This sm?ler is run on a wee:Llv basis. 
O&oO - C&oO each monday aorninz. = 

13 

14 

15 

16 

17 

18 

19 

20 

21 

23 

24 

25 



AIR SAMPLING LOG SHEET AREA TA - 35 BUILDING 7 ROOM En15 

June 
TEST TEST 
NO. DATE 

. .  19@ 

1 
2 

2 
9 

16 
3 

4 
23 

5 
?o 

6 

7 

8 

9 

10 

12 

TIME 
START 
STOP 

nmn 
0800 

n 

I) 

n 

n 

D/M-M3 
SAMPLE Ms/Min. FILTER TOTAL COUNT 

TYPE SAMPLER TYPE M3 D/Min RECOUNT 

,057 
Pu 

General Giraffe HV-70 575 / 6. (-3 

NOTE - ?his sammler is =un on a weekly basis 
0800 - Os00 eac& monday morning.. 

RE MARKS 
(ANY PERTINENT DATA) 

13 

14 

15 

16 

17 

18 

19 

20 

21 

23 

24 



\ .  

AIR SAMPLING LOG SHEET 

TEST 
NO. 
_.. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

'2 
! - 

23 

24 

J d Y  
TEST 
DATE 

19 69 

7 

u!. 

a 

28 

AREA ?A - 35 BUILDING 7 

TIME D/M-M3 
START SAMPLE M3/Min. FILTER TOTAL COUNT 
STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT 

. a 0 5 7  
omn pu 
0800 General G i r d f e  HV-70 575 9 0.0  

n n n n n /g 0.0 

n n I? 11 " 7  @.ea 

NGTE - This sampler is TUII on a weefly basis 
0800 - 9800 each monday morning. 

RE MARKS 
(ANY PERTINENT DATA) 

. 

-. 

\ 

..-. . 

. 



AIR SAMPLING LOG SHEET AREA TA-35 BUILDING 7 

TIME D/M-M~ 
TEST TEST START SAMPLE MJ/Min. FILTER TOTAL COUNT 
NO. DATE STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT 

-IQ& -n f;? . -  T 

1 nmn Pu 
I, 0800 General Giraffe HU-70 575 i y  t @ 4 Q  

2 
17 n It H R R B  cQ.0 

REMARKS 
(ANY PERTINENT DATA) 

3 
18 I H n H n /#e 

5 g  8.0 
4 II n it n 25 
5 

6 

7 

MOTE - Th5s sauDler is -^'t~z1 on a weeHvbasis 
0800 - 0800 each mondey morn5lcg. 

8 

9 
,- 

lo 

12 

13 

14 

15 

16 

18 

19 

20 

21 

23 

24 



AIR SAMPLING LOG SHEET AREA TA - 35 BUILDING 7 ROOM E-15 

D/M-M3 I 

TEST TEST START SAMPLE M3/Min. FILTER TOTAL COUNT REMARKS 
NO. DATE STOP TYPE SAMPLER TYPE M3 D/Mh RECOUNT (ANY PERTINENT DATA) 

,- .. - 1949 ,057 
nmn pu 

1 
2 0800 General Giraffe IIo-70 657 010 

2 
t3 n n n ‘l L93 /u 0.0 

3 n 11 It 575 I /  0 .0  15 

5 n n 11 29 
6 

9 

10 

1 

12 

13 

14 

15 

16 

17 

18 

19 

NOTE - T h i s  sannlar ig min on a i.rc-ek7p hnn.fa 
0800 - 0800% each monday mornkg, 

20 

21 

23 

24 



AIR SAMPLING LOG 

October 
TEST TEST 
NO. DATE 

1969 

6 

13 

20 

27 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

? 
- 

23 

24 

SHEET 

TIME 
START 
STOP 

orno 
0800 

n 

1 

n 

M E A  TA - 35 BUILDING 7 ROOM E-15 

D/M-M3 
SAMPLE M3/Min. FILTER TOTAL COUNT RE MARKS 

M3 D/Min RECOUNT (ANY PERTINENT DATA) TYPE SAMPLER TYPE 
e 0 5 7  

Fu 
General Giraffe HV-70 575 < C7-C) 

n I? n n 0 0.0 

I? H It I? /Y 0.0 

- -  
NOTE - T h i s  sam@eF is mn on a weeklv; basis 
0800 - %?OO eact monday morning. 



AIR SAMPLING LOG SHEET 

m3vmlx3P 
TIME 

TEST TEST START 

m%j 
NO. 

- 
am 

l 3  BBtlU 

10 B1 

I? I) 

8 

9 

10 

11 

F 
12 

I 
AREA TA-55 BUILDING 7 ROOM E-15 

D/M-M3 
SAMPLE M3/Min. FILTER TOTAL COUNT RE MARKS 

(ANY PERTINENT DATA) TYPE M3 D/Min RECOUNT 5:6w TYPE 

Ipn 
GJ.T&YG Hg,qo 575 (3 (f3.0 

4 8.0 I) A e R 

A A @J 1) 7 O B 0  

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
i 

23 

24 

25 



AIR SAMPLING LOG SHEET AREA TA- 35 BUILDING 7 ROOM E-15 
3ecenbe- 

TIME D/M- Ms 
TEST TEST START SAMPLE M3/Min. FILTER TOTAL COUNT REMARKS 
NO. DATE STOP TYPE SAMPLER TYPE Ms D/Min RECOUNT (ANY PERTINENT DATA) 

- 196 9 .c 57 
I nmn pu 

1 Ob00 Generd  Giraffe HV-70 575 5 0.U 
1 

I t  tl 11 11 11 9 d , O  
2 

8 

15 11 n n n 11 / /  U*Q 
3 

9 6.Q 11 11 11 11 I? 22 4 

5 
29 11 It n 11 n %w P.0  

6 

7 

8 

9 

10 

12 

13 

14 

15 

16 

NOTE - This sander is run on a weeklpa bas3s 
0800 - 0800 each monday- mofming, 

17 

18 

19 

20 

21 

22 

23 

24 

25 



AIR SAMPLING LOG SHEET AREA TA-35 BUILDING 7 ROOM Pu Labs 

Jwn TIME D/M-M~ 
TEST TEST START SAMPLE Ms/Min. FILTER TOTAL COUNT REMARKS 
NO. DATE STOP TYPE SAMPLER TYPE Ms D/Min RECOUNT (ANY PERTINENT DATA) 

I?@ ,057 
omn pu --..I - 

6 0800 General Giraffe HV-70 575 3 0  8,o 
1 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

NOTE - !his sampler is run on a weefly basis 
0800 - 0800 each monday morning. 

21 

22 
-. ' 

23 
- 

24 

25 

1 
1 
1 



I 

AIR SAMPLING LOG SHEET AREA TL-35 BUILDING 7 ROOM PI1 T , n h c L  

D M 3  /M- 
COUNT REMARKS 

'ebmq TIME 
TEST TEST ' START SAMPLE M3/Min. FILTER TOTAL 
NO. DATE STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT (ANY PERTINENT DATA) 

1969 .057 , 
nenn ' pu 

1 
3 . ndfifl Geneva1 G i r a f f e  HD-70 515 @ 0, 0 

3 
17 n n n n n 8 3  0, €7 

6 

7 

8 

9 

10 

13 

14 

15 

16 

17 

18 

19 

20 

21 

; 2  
- 

23 

NOTE - - M s  sagler is =?m on a weeklv basis 
0800 - 3800 each monday m o m . .  

24 



AIR SAMPLING LOG SHEET 

l k c h  
TIME D/M-M3 

TEST TEST START SAMPLE M3/Min. FILTER TOTAL COUNT 
STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT 

_ -  No. f48 -057  
0800 Pll 
0800 General Giraffe HV-70 575 0 0.0 

2 
n n n R 43 0.0 10 11 

3 &' QJe3 17 n n If n 

7 

8 

NOTE - T h l s  smDler is mn on a weekly bas.F,s 
0800 - -5800 each monday rn0-g. 

9 

10 

1 

12 

13 

14 

15 

16 

17 

18 

19 

ROOM PU Labs 

RE MARKS 
(ANY PERTINENT DATA) 

20 

21 

2 

23 

24 

3F. 



AIR SAMPLING LOG SHEET AREA TA - '35 BUILDING 7 ROOM Pu Labs 

April TIME D/M-M3 
TEST TEST START SAMPLE M3/Min. FILTER TOTAL COUNT RE MARKS 

(ANY PERTINENT DATA) NO. DATE STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT 
- I? 69 . m 7  

-- 
1 rlr* Pu 

1 nRnn Gnnnrsl Giraffe Kv-70 657 7 @ ko 

8 

NOTE - T h i s  samyler is xm on a weekly basis 
0800 - 3800 each monday morning,, 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

82 
I 

23 

24 

25 



AIR SAMPLING LOG SHEET AREA TA-35 BUILDING 7 ROOM Pu Labs 
%Y 

TEST TEST 

, .  . 

1 
5 

2 
12 

3 
19 

26 4 

5 

6 

7 

8 

9 

10 

12 

TIME D/M-M3 

STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT (ANY PERTINENT DATA) 
START SAMPLE M3/Min. FILTER TOTAL COUNT RE MARKS 

.o 57 
nmn Pu 
0EK)C) General G i r a f f e  HV-7T) 575 0 #O 

n n n R n I f /  Q.0 

n n n n A 0 Q . 0  

NOTE -This samx&m is run 02 a weeklvbasls 
0800 - 0800 each monday morniqg. 

13 

14 

15 

16 

17 

18 

19 

20 

21 

24 



BUILDING 7 AIR SAMPLJXG' LOG SHEET AREA TA - 35 

TEST 
NO. 

1 .  

1 

2 

3 

4 

5 

6 

r 

8 

9 

10 

1 

12 

June TIME D/M-M3 
TEST START SAMPLE M3/Min. FILTER TOTAL COUNT 
DATE STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT 

7QhQ -057 

2 0&30 General. Giraffe BY-70 575 /5 0 , O  

7-  - 
n8 nn pu 

9 R It n R n 4 0.0 

16 n n n n It 0,0 

23 n n n n A 7 031 0 

NOTE - '&is segnFler is run on a weekly basis 
0800 - 0800 ea& monday mornizge 

ROOM Pu Labs 

' REMARKS 
(ANY PERTINENT DATA) 

13 

14 

15 

16 

17 

18 

19 

20 

21 

24 

25 



AIR SAMPLING LOG SHEET AREA TA - 35 

TEST 
NO. 

- 
I .  

1 

2 

3 

! 4 

5 

6 

7 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

1 2  

23 

24 

25 

J d Y  
TEST 
DATE 

1969 

7 

l-4 

a 
28 

TIME 
START SAMPLE M3/Min. FILTER 
STOP TYPE SAMPLER TYPE 

.o 57 
n Itnn Pu 
0800 General Giraffe HV-'70 

It It n n 

It It n n 

n n n n 
-, 

BUILDING 7 ROOM Pu Labs---.- 

D/M-M3 
TOTAL COUNT 

M3 D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

I 

NOTE - T h i s  sm>ler is run on a w e e k l y  basjs 
0800 - 3800 eaci monday mornfslg. 

...... 

- -.. 

.. 

............. 

.. 

- -. -. .... 

...... 

! 
i 
I I__.. ......... ._I 

f 

I 



AIR SAMPLING LOG SHEET AREA TA-3 5 

TIME 
TEST TEST START SAMPLE M3/Min. FILTER 
NO. DATE STOP TYPE SAMPLER TYPE 

- . .  19 69 .057 
1 --.mm-Pu 

t. OE2(30 General Giraffe HV-70 

2 
11 It n n H 

n 3 n n n 18 

n n It n 4 
25 

5 

BUILDING 7 ROOM Pu Labs 

D/M-M3 
TOTAL COUNT REMARKS 

M3 D/Min RECOUNT (ANY PERTINENT DATA) 

575 d 010 

NOTE - "his smFler is run on a w e d f l y  basis 
0800 - 0800 eGh monday rnornirg. 

1 

12 

13 

14 

15 

16 

10 

18 

19 

20 

21 

23 

24 

25 



AIR SAMPLJNG LOG SHEET AREA T-4-3 5 BUILDING 7 

TEST 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

2 
- 

23 

24 

25 

sePt* TIME D/M-M3 
TEST START SAMPLE ~ 3 / ~ i n .  FI~LTER TOTAL COUNT 
DATE STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT 

1969 -057 
n mn pu 

2 Os00 GeneyC Giraffe HV-70 6-57 dA 0 1 0  

n 

tt 

XOTE - Ohia .crnmrlar i s  nm nn a t~~nlrly h a n i a  
0800 - OrzOO eack monday mornkg. 

RE MARKS 
(ANY PERTINENT DATA) 



ROOM PU Labs BUILDING 7 AREA TAW 35 AIR SAMPLING LOG SHEET 

October D/M-M3 
TEST TEST START SAMPLE M3/Min. FILTER TOTAL COUNT REMARKS 

(ANY PERTINENT DATA) NO. DATE STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT 

-, -.. 19 69 .057 
1 0m0 Az 

6 0800 Generd G - i r a f f e  HV-70 575 .f 
2 

13 H n n H n d g3.0 

3 
20 n n n n n ai' 0.0 

27 n I? n n n / /  27.0 
4 

5 

6 

7 

-- 
NOTE I T h i s  samnler is lun on a weelfb-basis 
os00 - k a u c 4 u ?  h monda7 mornlng. 

1 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

23 

24 

25 



AIR SAMPLING LOG SHEET AREA TA- 35 BUILDING 7 P l r  Tmhs 
Movenbsr 

TIME D M 3  /M- 
TEST TEST START SAMPLE M3/Min. FILTER TOTAL COUNT REMARKS 
NO. DATE STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT (ANY PERTINENT DATA) 

196 9 .c 57 
0800 Pu 

018 
1 

3 0800 General Giraffe HV-70 575 0 
2 

10 It 11 n n 

3 
17 n n 11 n n 0 0.0 

n 4 0,a 4 
24. 11 n n n 

5 

6 

7 

8 

9 

10 

11 

12 

NOTE - T h i s  scmc7+r is rnn on a ~ e e - c ? ?  h a d 3  
0800 - 0800 each monday morning. 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
- 

23 

24 

25 



I 

AIR SAMPLING LOG SHEET AREA TA-3 5 BUILDING 7 ROOM Pu Labs 
3ecembe- 

TIME D/M-M3 
TEST TEST START SAMPLE M3/Min. FILTER TOTAL COUNT RE MARKS 

NO. DATE STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT (ANY PERTINENT DATA) 
- 1969 .O 57 

nmn pu 
1 08 00 General Giraffe 'PI-70 575 (3 o.d 1 

2 
8 

3 
15 

22 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

29 

11 

11 

tt 

I? It It It (3 6.6 

PU'OTE - This sampler is mn on 3 vreeklva basis 
0800 - 0400 each monday norninz, 

21 

?2 
: - .  

23 

24 

25 





AIR SAMPLING LOG SHEET & ( 
TIME 

TEST TEST START SAMPLE 
NO. DATE STOP TYPE 

MJ/Min. FILTER 
SAMPLER TYPE 

BUILDING 5 h- 4 $ m d a C k  E - 
D/M-M3 

TOTAL COUNT REMARKS 
M3 D/Min RECOUNT (ANY PERTINENT DATA) 



TIME D/M-M~ 
TEST TEST START SAMPLE M3/Min. FILTER TOTAL COUNT REMARKS 
NO. DATE STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT (ANY PERTINENT DATA) 



D/M-M3 
M3/Min. FILTER TOTAL COUNT REMARKS 

(ANY PERTINENT DATA) SAMPLER TYPE M3 D/Min RECOUNT 

23 
4% 

5-9 

1 ' 0  

a .o 



TIME D/M-MS 
TEST TEST START SAMPLE M3/Min. FILTER TOTAL COUNT REMARKS 

(ANY PERTINENT DATA) NO. DATE STOP TYPE SAMPLER TYPE M3 D/Mh RECOUNT 

/ L  0 
2 4  



AIR SAMPLING LOG SHEET 

TIME 
TEST TEST START SAMPLE 
NO. DATE STOP TYPE 

I f  

D/M-M3 
RE MARKS TOTAL COUNT 

M3 D/Min RECOUNT (ANY PERTINENT DATA) 



TIME 
TEST TEST START SAMPLE M3/Min. 1 NO. DATE STOP TYPE SAMPLER 

C ,  

L .  

--, 

.. 

..I 

'1 z 

&' 
L. 

D/M-Ms 
FILTER TOTAL COUNT 
TYPE M3 D/Min RECOUNT 

0 3 

RE MARKS 
(ANY PERTINENT DATA) 

I 



TIME D/M-M3 
TEST TEST START SAMPLE M3/Min. FILTER TOTAL COUNT REMARKS 
NO. DATE STOP TYPE SAMPLER TYPE Ms D/Min RECOUNT (ANY PERTINENT DATA) 

13 

14 

15 

16 

17 

22 

23 

24 



TIME 
TEST TEST START SAMPLE 
NO. DATE STOP TYPE 

D/M-M3 
M3/Min. FILTER TOTAL COUNT RE MARKS 

SAMPLER TYPE Ms D/Min RECOUNT (ANY PERTINENT DATA) 



TIME D/M-M~ 
TEST TEST START SAMPLE M3/Min. FILTER TOTAL COUNT REMARKS 

(ANY PERTINENT DATA) NO. DATE STOP TYPE SAMPLER TYPE M3 D/Mh RECOUNT 



TEST TEST 1 NO. DATE 

1 

TIME D/M-M3 

STOP TYPE SAMPLER TYPE Ma D/Min RECOUNT (ANY PERTINENT DATA) 
START SAMPLE M3/Min. FILTER TOTAL COUNT REMARKS 

L I  C d  

33 
$d 
d 

3 7  

- ,  

0 5-9 
Jl 



TIME D/M-M~ 
TEST TEST START SAMPLE M3/Min. FILTER TOTAL COUNT REMARKS 
NO. DATE STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT (ANY PERTINENT DATA) 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1  

22 

23 

24 

25 



TIME D/M-M~ 
TEST TEST START SAMPLE M3/Min. FILTER TOTAL COUNT 
NO. DATE STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT 

2 

3 

4 

5 

6 

7 

8 

9 

10 

13 

14 

15 

16 

17 

18 , 

. 

RE MARKS 
(ANY PERTINENT DATA) 

19 

20 

21 

22 

23 

24 

, 
'25 



AIR SAMPLING LOG SHEET -&I 
TIME 

T E S T  TEST START SAMPLE 
NO. DATE STOP TYPE 

D/M-M~ 
M3/Min. FILTER TOTAL COUNT REMARKS 

SAMPLER TYPE M3 D/Min RECOUNT (ANY PERTINENT DATA) 



TIME D/M-M~ 
TEST TEST START SAMPLE M3/Min. FILTER TOTAL COUNT REMARKS 
NO. DATE STOP TYPE SAMPLER TYPE M3 D/Min RECOUNT (ANY PERTINENT DATA) 

' \  

U 
.I 

'J 



AIR SAMPLING LOG SHEET #A 
I 

TIME D/M-M3 
TEST TEST START SAMPLE M3/Min. FILTER TOTAL COUNT RE MARKS 
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Effective t h i s  date, the subJect building is assigned t o  hur division 
for use by Croup H-7; it is our understanding that the  space is required 
in connection with the in s t a l l a t ion  of a Ceramic Sponge &el Kiln. 
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According t o  W S O M e l  Of C s . 0 ~  H-5, an exhaust duct System W i t h i n  the 
building is coxtaminated with beryllium, and should not be used without 
prior nutice of such intent t o  Group H-5. Personnel of Groups B-1 and 
H-3 state that the building is free of radioactive or explosives con- 
tamination. 
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3ADIATIOIY EXPOSuTiE AT KAPPA SITE . 

-.J ‘ _- -- -. -- .” , . - - -----= . 
With reference t o  your memorandum of Kay 22, wl concerning 

the exposure of personnel a t  Kappa Site,  . the  following s i tua t ion  ~m.s 
found t o  exis t .  Unfortunately the porrer leTrels of the Rd-dro assernbly 
which w f l i  be used i n  t h i s  present study are not knoxn a t  t h i s  time. 
The Hydro reactor i s  presentiy operating inside the shield and a t  
lov  power levels.  This s i tuat ion g i w s  negligible exposure a t  Kappa 
S i t e  but  ten ta t ive  fu ture  plans c a l l  f o r  operations sihich would increase 
the exposure ra te .  

The gama exposure i s  quite adequately covered by film badges 
i n  the Kappa building. 
resul t ing from high l eve l  runs with Hydro i n  the raised position, the 
highest recorded f i l m  badge reading f o r  one period being 10 mrem.  

Past experience has sho%m very l i t t l e  exposure 

1 a+ , ,$*..d.Y.& 

The neutron exposure i s  measured by‘converted PeeWee readings 
taken a t  a location i n  Pajar i to  Canyon which gives an exposure s imilar  
t o  t n a t  a t  Kappa Si te .  This assumption i s  checked f o r  each new change 
i n  the physical arrangement and pover l eve l  of Hydro. A s e r i e s  of 
power runs i s  made with the reactor a t  which time the dose rate i s  
determined a t  Kappa S i t e  and i n  the canyon. Throughout the rest of 
the experiment spot checks a re  made t o  note any change i n  dose r a t e .  

The dose rate has been found t o  be d i r ec t ly  proportional t o  the 
power l eve l  f o r  both neutrons and gammas. 
can be obtained from t o t a l  power of the reactor.  

Thus the neutron t o t a l  dose 

Although the t o t a l  gamma and neutron dose r s t e  may be reasonably 
high’ the operating time of the reactor is  usually f a i r l y  short .  
example, a run on Ju ly  21, 1961 would hzve given a t o t a l  dose r a t e  of - 55 mremjhr to a person outside the Kapp building. 
r a t e  i s  l e s s  by a fac tor  of d 5 . )  
giving a rflaxirnun! possible exposure of ~ 1 8  rnrem outside the building. 

For 

(Inside the dose 
The operating time was 20 minutes 

Should the t o t a l  operating time of %he Hydro assembly become long, 
a reevduakbn. webald- be -made- a t  that, tTinre .- 
exposure i s  expected. 
receiTied by the Kappa personnel t o  witnin the limits s e t  by our inst ru-  
nents. This information i s  f e l t  t o  be adequate t o  es tabl ish an exposure 
Tor Kappa personnel which would stand up i n  court. 

At present- no- zppr-eciablie 
We are  presently able t o  es tabl ish the dose 

Dale %. Hznkins 
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11 0 .? 2 It 

2 11 

2 
I t  0.9 2 

Xtn 128 West I? .7 

1.5 

2 .:-lo 
2 11 

2 

2 
7-19-61 0.9 2 11 2 

7-20-61 

7-21-61?, uvL 
* I .  9 '- . 

l i  ' *..- 2 

2 I f  

4 E-13 

.* 
1.5 

0.4 
2 

2 

c .2 2 
7 -1 8- 61 0.1 4 lt 

4 7-19-61 0.9 2 

7-20-61 0 04 2 

7-21-61 0 -4 2 

I t  7-19-61 0 *I 
7-20-61 0.1 4 I t  

7-21-61 c. .3 4 11 

7-17-61 0 .O 

G.3 

0.2 

0.5 

0.4 

0 -4 

0.2 

C .3 

0.1 

0.2 

1.7 

7 .4 r; 

P I -  : .\, 

4 

4 

4 

4 

L. 

4 

4 

4 

4 

4. 

2 

2 

2 

E-14 

!I 

II 

I t  

.7-17-61 

7-18-61 

7-13 -61 

7-20-61 

7-21-61 

7-$7-61 

7-12-61 

7-19-61 

7-20-61 

7-21-61 

/-I&-& r- 

'7-11-61 

"-13-61 

2 

2 1.3  

2 2 .A 

2 1.1 

2 0.7 

2 0.6 

2 0.2 

2 0.6 

2 0.7 

2 3.4 

6.7 (1 h r )  2 

0.6 

0.9 ( 2  h i 4 2  

1.1 ( 8  hrs)2 

7-18-61 

7-13-61 

7-20-61 

7-21-61 

7-17-61 

7-12-61 

7-19-61 

7-20-61 

7-21-61 

7-17-61 

7-18-61 

7-13-61 

11 

E-15 

I1 

I t  

Lab A 

11 

rt 

!I 

11 

11 

I t  

11 



FFICIAL US 
I 



JJJ->ll I 

1 

D-m-m 
- 3  

Date Test Loc?-'.ion 

%I 128 West 

t1 

ir 

11 

I1 

h i  128 E a s t  

11 

7-2 L S - 6 1  0.6 2 Lab 3 ?-2!..-61 0 * A  2 

0.6 2 11 7-25-61 0.9 2 7-25-61 

7-26-6a c. .2 2 ?I 7-26-61 0.5 2 

7-27-61 

7-28-61 

0.9 2 11 7-27-61 0 .c? 2 

0 .C 2 I t  7-26-61 0.4 2 

0.2 2 LaEj C 7-2~-61 

7-2 5-61 7-26-61 0 .o 0.9 2 I1 

0.6 7-26-61 2 II 7-27 - 61 0 .E! 11 

0.6 11 7-23-61 0 *6 

0.2 7-24-61. 0.6. 

0 .o 7-2 5-61 0.4 i2m 134 

0 .o I? 7-26-61 0 .o 2 

2 11 

It 

11 

%TI 138 

I? 

11 

11 

11 

Lab A 

11 

II 

11 

7-26-61 

7-27-61 

7-28-61 

7-2k-61 

7-2 5-61 

7-26-61 

7-27-61 

7-2s-61 

7-2~k-61 

7-2 5-61 

7-26-61 

7-27-61 

4 11 7-27-61 0 04 

1.9 4 I1 7-28-61 0 .c 2 

0.3 4 E-13 7-24-61 0.4 2 

0 *2 4 It 7-25-61 0.6 2 

0 94 4 11 7-26-61 0 .o 2 

0.2 4. 11 7-27-61 0.5 2 

I. .2 4 I t  7-28-61 0 .O 2 

0 .o 4 E-1.4 7-24-61 0.7 2 

0 .l 4 11 7-25-51 0.2 2 

0 .c 4. It 7-26-61 0.6 2 

0.2 4 11 "-2'7-61 0 .; 2 

0.9 4 I1 7-28-61 0.1 2 

0.1 4 A-15 7-24.41 0.2 2 

16.9 2 11 7-2 5-61 1.3 2 

?7 

2 r-* L:, . L p  .\ I1 (-26-61. 0.2 

1.9 2 11 7-27-51 0 .l;. 2 

7-22-61 1.3 2 1.5 2 11 

I :? 2 Lab k S p e c k 1  'i-2L.,-61 1 br 1.2 2 

r. 

II 7-28-51 

Lab A exhazst 7-21,-61 

11 7-2 5-61 

11 7-26-61 

rt 7-27-61 

11 7-28-61 
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- d-m-m C E4 Test Location L'at e d-n-m CFN 

0 .A 2 Lab E 7-32-61 0.2 2 

s-1-61 0 .2 2 0.2 - 
Sj-241 0.9 2 0 .Li 2 I1  

Is-3-61 1.1 2 1.5 2 11 

S-4-61 0.9 2 0.4 2 11 

1.1 2 La3  C 7-:1-61 0.2 2 

I 
3 I1 

e - l  

11 

11 

11 

Rm 128 E a s t  

11 

11 

I1 

I t  

3 n  134 

11 

It 

11 

It 

0.6 

0 .o 

1 . 3  

'. 0.7 

0.2 

0.6 

0.9 

0.6 

0 .A 

0 .G 

0 .r, 
0.6 

G.6 

0.6 

2 

2 I1 R-2-61 

2 

2 

0 .o 

5 .3 

0.2 

2 

2 

2 

1.6 

1 *4 

0.1 

2 

2 

2 Pin 138 

11 

11 

I1 

I t  

c.3 

0 .A 

1.4 

0.3 

0 .0 

0.3 

c .4 

0.9 

0.2 

3.9-. , 

0 .I+ 

0.4 

0.6 

C .0 

0.2 

2 

2 

2 

2 

Lab B 2 

13 .? 

15.9 

1.3 

0.2 

0.7 

2 

2 

2 

2 b-L,-61 

7-31-61 





RIX 12s Yest 2-7-61 0.9 2 E-10 .?-?AI 0.6 2 
11 6-iJ-61 0 .C 2 :I e-g-cl- 1.3 2 
11 9-9-61 0.9 2 It 8-9-61 1 .I 2 
11 3-10-61 2,.4 2 11 s-10-61 0 .4 2 
I1  8-11-61 3.3 2 I1 8-11-61 0 .C 2 

& 134 8-7-51 6.3 
It ~-6-61 0 .L, 
11 e-9-61 2.9 
11 8-10-61 0.2 
I1 2-11-61 3 .O 

a a  138 8-7-61 0.7 
II 3-6-61 0.7 
:I &+51 2.2 
I1 8-10-61 0 .o 
I t  8-11-61 2.9 

Lab A 8-7-61 0.7 
I t  ~ E?-E-61 2 .o 
11 g-9 - jl 0.7 
I1 8-1@-61 0.1 
11 ti 8411-61 1 .o 

& 

Lab A exhaust &'?-61 
I t  2-8-61 
n 8-9-61 
I t  3-10-61 
I1  3-11-61 

La5 B s-7-61 

I t  2-9-61 
It 6-1~-61 

I1 2-8-61 

11 8-11-61 

Lab C 
II 

11 

tt 

tl 

1.3 
2.7 
3.9 
0.4 
7.6 

1.5 
0 .L 
1.5 
0.6 

* 15.6 

2-13 2-7-61 1.1 
It $4-61 1. .? 
r i  e-9-61 1.5 
I1 8-10-61 0.2 
I t  s-11-61 0.2 

z-15 3-7-61 0.9 
I1 $-8-61 1.3 
tr  8-9-61 0.9 
II E;-IO -51 1 . 3  
11 c-11-61 1.3 

Elrn 128 East 8-9-61 3.3 
(Spec:ial, zlove change, 40 nxin 

'2 

2 
2 
2 

3 - 

2 
.> 

2 

3 2 
2 5 days l a t e r  - 0.9 d-m-m . 
2 
2 Air f i l t e r  mi-t E-LO exhausts r o o m  128, 134, 1 
2 11 I1 '1 E-13 It Lmpre I 

11 I1 3-14 Lab A and glove box1 
2 t1 It 11 E-15 )I Lab B and acd p 
2 experhent s . 
2 

%Lab E ,  8-11-51 15.4 d-n-3 , sa~ii$e recounted 

2-7-61 1.7 2 
$-c-61 0 .9 2 
$-9 -61 0.4 2 
8-10-61 0.2 2 
8-11-61 2.6 2 
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Test Location ‘i’esc Loca-cion 

a n  128 Wes-c s-U-bl *( .3  2 La5 C 8-1&61 0.2 2 
2 I?  , &-15-61. 0.6 2 

11 %-16-61 0.7 2 
II  C-17-51 0.3 - 

tl E-13-61 L.8 2 It 8-18-61 0;4  2 

1t 5-1 2-61 1.3 
t? 2-15-61 1.7 2 
I ?  .&17 -61 0 .4 2 3 

3-10 8-11..-61 0 .O 2 
11  &15-61 0.2 2 
II . C-16-51 c .4 2 
I t  2-17-61 0.4 2 
I t  8-18-61 0.4. 2 

IEm 128 2ast 2-1L-51 0.2 2 
2 II &-I 5-61 0.7 

I? 8-15-61 1.7 2 
I1  €-17-61 0.9 2 
I ?  S-1%51 5 .O 2 

3-13 s-1L-61 0.7 2 
I t  2-15-61 3 .$ 2 
11 8-16-61 0.7 2 
11 8-17-61 0.5 2 
I1 8-12-61 0.2 2 

E-lk 8-14-61 0.4 2 
I1 G-15-61 0 .A 2 
I1 8-16-41 0.7 2 
11 e-17-61 0 -4  2 
II 8-18-61 0.6 2 

3.m 134 8-14-61 0 .o 4 
I1 Ei-15-61 0.3 4 
11 3-16-61 0 ,E 4 
l? 8-17-61 0 .O 4 
tI 8-1-!3-c31 0 .o 4. 

FX 13s 2-1L-6P 0.5 4 
II 3-1 5-61 0 ,B 4 
I1 8-15-51 1 .’3 4 
tt 8-1?-61 0 .o 4 
11 $-18-61 c .1 4 

t. ’ 

Lab .A E-14-61 0.1 4. E-;. 5-61 2-14-51 0 .o 2 
I? ~-15-61 0 .o 2 
I1 s-16-61 c! .O 2 
I1  8-17-61 c .o 2 
!? 5-1s-61 I .1 2 

II S-15-51 0 .a 4 
I1 2-16-61 0.5 4 
11 w 7 - 6 1  0.1 4 
I1 g-18-61 0 .0 A 

0 0 4 .  
0 04 
0.2 
Q .4. 
1.7 

0 .’3 
1.3 
3.3 
c .2 
0.9 

2 ??J 121, Zast e-14.-61 220.0 2 
2 SPSCIAL, Glove c ’ : a q e ,  1 hr sample 
2 
2 
2 
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I ‘ i ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
TO : Carl W. Buckland, Leader 

H-1 General Monitoring‘ Section 

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

SUBJECT: HEALTH TESTS FOR WEEK ENDING AUGUST 18, 1961 

report. USO, has the Group Lea 

In the Ten Site report for the week ending August 18, 1961 a 
special air count was reported in Room 128 East on 8-14-61. The 
form on which special air counts are recorded along with a layout 
of the area showing the location of the operation and location of 
the air samplers should be sent in to the Group Office with the 

of this count? 
f the area been - informed f$;y -pJ 

\ 
SYMBOL : H-1 

A , +  Ad i I 4 

, ,J j ; !i _. ?4-; t- ,C<- c .I \(/fL(2 . - r ’ L -  @ A 
I; 

Dean D. Meyer 
cc: File 

\ 
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Publiciy Rereambl 

LOS ALAMOS SCIENTIFIC LABORATORY 

P. 0. Box 1663 
LOS ALAMOS, NEW MEXICO 

(CONTRACT W-7405-BNG-36) 
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?m 134 2-21-61 
It 2-22-61 
11 8-23-61 

I t  c-2 5-61 
I1 ;!,-2L,.-61 

Lab B e-21-61 
It 8-22-61 
t l  e-23-61 
I I  8-21-61 
I1 8-2 5-61 

Lab B &21-61 
I t  E-22-61 
I t  S-23-61 
I t  2-24-61 
I1  8-2 5-61 

Lab C 8-21-61 
I1 E-22-51 
i r  2-23-61 
I t  FI-si,- ;1 
I t  F -2 5-6i 

2 .:i 2 t-10 2-21-61 0 .0 2 
2.4 2 11 1-22-51 1.3 2 
2.6 2 i r  8-23-51 0.9 2 
1 . 5  2 I?  r-2L-61 0.2 2 
c .4 2 It 6-2 5-61 0.2 2 

--I 

- 3 a-1 3 G-21-61 0.7 
2 I t  s-22-61 0 .$ 
2 I t  8-23-61 c.6 

n 2 
2' 
3 
Lr 

1 .? 2 I t  8-24-61 1 .$ - 3- 

0.2 2 I t  8-2 5-61 1.1 2 

0 .c! -4 e-21-61 0.4 2 E-14 
0 . i,. 4 t i  8-22-61 1.7 2 
0.3 It I1 8-23-61 0 .4 2 
1.1 A I! 8-24-61 1.1 2 

c .7 2 0.3 A !I 8-25-61 

0.2 
0.6 
0.4 
1.6 
0.1 

0 .O 
0.3  
0.5 
0.9 
0 .o 

0.6 
1; ..L 
1.3 
z .O 
c.. 2 

1.9 
0.9 
1 .G 
2.2 
r! 3 - .- 

2 2 

, 2-15 8-21-61 0.2 2 
I 2-22-61 0 -9 2 

I f  8-23-61 0.6 2 
I t  $-24-61 1.5 2 
II G-2 5-61 0 .o 2 

E-10 exhausts room 228, 134 and 138 





Location D3te 

Rm 128-w G-28-61 

11 23-29 -61 

I t  8-3-51 

It 5-31-61 

Spec. { S-21-51 

I t  9 -1-61 

Fm 12843 f5-2G-51 

It 8-3-61 

It 8-30-61 

It 8-31-61 

I t  Spec.. 8-31-61 

It 9i1-61 

Rm 134 E;-28-61 

It 53-29-51 

I I  8-30-61 

It Spec. 2-30-61 

I1 8-31-61 

I t  s- pec. ;/ 8-31-61 

It 9-1-61 

F ~ I  138 8-28-61 

I1 8 - 3  -61 

i t  2-30-61 

11 8-31-61 

It 9 4-61 

8-28-61 0.2 4 E-10 8-28-61 0.2 

0.0 1.1 2 It 8-29-51 0.1 4 
I t  8-30-61 0.4 1.3 2 It 0”-3-61 1.2 4 

It E?-31-61 L 2  11 8-31-61 1.3 4 3.3 2 

0.2 2 Lab A 
11 g-29-61 

3e3 2 t! 9-1-61 0 .o 4 ft 9-1-61 c! .4 
I 

0 00 2 

2 Lab A BE. 8-28-61 0.0 2 23-13 8-28-61 0.0 

It 2-29-61 0.2 

0.4 

1.1 2 I t  8-3-61 0.1 2 

1.7 

1.7 2 

2 I t  5-30-51 1.5 2 11 8-3-61 0.6 

I t  8-31-61 1.5 2 It 8-31-51 None 

5.0 2 It 9-1-61 0 04 2 9 -1-61 0 .o It 

0 00 

8-28-61 0.4- 

8-29-61 1.1 ’ 

0.1 4 Lab B 8-28-61 1.3 2 B-14 
I t  2-29-51 0.9 2 I1 0.3 4 

It 8-31-61 2.8 2 09 4 I t  3-31-61 2.6 2 

1.3 4 9-1-61 0.6 2 It 9-1-61 0 .7 

0.7 4 

I1 

0 01 4 
8-28-61 0.9 2 E-15 8-28-61 00.4 G 04 4 Lzb C 

0 01 4 

f 

8-29-61 0.4 . 2 n e-29-61. 0.5 2 I t  

a-30-61 1.3 

EL31-61 1.9 

1: 1;-30-61 1.9 2 It 1.6 4 c 

It 8-31-61 1.7 c 1 .zz 4 1 

I1 9-1-61 0 04 2 I1 0.2 4 

It 2 

2 0.2 9-1-61 





. ,  
i 
I 1 .-. 

Location Date 

I1 9-7-61 

It 9-8-61 

h-128-E 9-5-61 

It 9-6-61 

I1 9-7-61 

It ' 9-8-61 

h 134. 9-5-61 

I1 9-6-61 

tt 9-7-61 

I1 9 -8-61 

Rm 138 9-5-61 

11 9-6-61 

11 9-7-61 

11 9-8-61 

3.1 2 Lab A 9-5-61 

6.7 2 I? 9-6-61 

1 .1 2 11 9-7-61 

0.6 2 11 5-8-61 

1.7 2 Lab A M.9-5-61 

2 .4 - 3 11 9-6-61 

l e 3  2 I1  9-7-61 

0 -7 2 11 9-8-61 

1.2 4 Lab B 9-5-61 

1.3 4 tl 9-6-61 

1.3 

0.5 

0 .o 

0 .o 

49.8 

43.9 

0.2 

0 b2 

2.6 

1*5 

4 %lo 9-5-61 

4 It 9-5-61 

4 t l  9-7-61 

4- I1 9-3-61 

2 E-13 9-5-61 

2 II 9-6-61 

2 I1 9-7-61 

2 11 9-8-61 

2 E-14 9-5-61 
1 ,  

2 11 4-6-61 

I 

2.6 

1.5 

0.2 s 

2.6 6 

2.4 c 
L 

r 1.3 r: 

P 1.9 4. 

1.7 2 

3 9-7-61 O b 2  - 
9-8-61 0 -9 2 

11 9-7-61 0.7 2 11 

I1 9-8-61 0.1 2 It 

0 .1 4 

0 .1 4 

1.9 4 Lab C 9-5161 1.7 2 E-15 9-5-61 0.4. 2 

9 -6-61 2 .o 2. 2 11 1.1 4 I1 9-6-61 0 .7 
I 

9-7-61 0.2 2 2 I t  0 .o 4 9-7-61 0.4 tt 

9-8-61 0.2 2 0 .o 4 rt 9-8-61 0.2 2 It 
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3 -1l-61 
7-12-61 
9-13-61 
9-14-51 
9 -1 5-61 

0.4 
o .6 
0.2 

0 .? 
r - 1  
i: .L+ 

1.3 
1.7 
0.7 
1.3 
3 .Q 

G .3 
0.3 
0 .Li. 
1.3 
0 .o 

E-1.3 
I? 

11 

I t  

:I 

&I 134 
I1  

I ?  

I 1  

11  

0.5 
1 .o 

E-11, 
I1 

it 

11 

11 

c .9 
1.1 
0 .4 
3.5 
0 .o 

0.3 
1.3 
0 .c 

0.3 
r; .9 
c) .3 
1.L 
0.1 

3-1 5 3 -11-61 0.3. 2 
I t  ? -12-61 0.7 2 
I? 3-13-61 0.6 2 
It  3 -14-61 1.7 ’ 2 
I1 7 -I 5-61 0 .? 2 

L a b  A 
II 

!I 

t l  

:I 

c.6 
i! .3 
0.2 
0 .? 
c .O 

c! .7 
0.6 
c .9 
1.9 
3.6 
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Lab A 
tI 

It 

ll 

I t  

9-X.1-61 @ .ib 
+1.+61 c;.L 
9-20-61 1.1 
9-21-61 0.7 
'-22-61 0.2 

2 

2 
2 
2 

3 r -  

3 
h 

2 
2 
2 
2 

2 

2 
- 7 

r . -  

3 
I* 

3 
I -  

2 
2 
3 
3 
-.. 
,- 

2 
2 
3 .- 





Lab A 
I1 

It 

It 

I I  

0.6 
2.6 
S.? 
0.2 
0 .o 

0 .o 
0 .2 
c! .6 
c .L, 
0.2 

0.1 
0 .o 
0.2 
G .1 
0.2 

0.1 
0.1 

0 .rJ 
0 .o 
0.3 

n.3 
0 . J  
0.3 
c .o 
0 .e 
0.2 
0.2 
G .A 
c.6 
0.2 

c. .9 
0.2 
0.9 
0.4 
0.3 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

4 
z!+ 

4 
4 
4 

L> 
4 
4 
4 
4 

G 
4 
A 
4 
A. 

3 ." 
2 
2 
2 
2 

2 
2 
2 
2 
m 
d. 

E-10 
I t  
II 

II 

I1 

E-11; 
11 

tt 

II 

II 

Date 

0.4 
0 .A. 
0 .7 
0 .I,. 
0.3 

0 .r; 
0.. r, 
0 .L 
c. .L> 
e .& 

1.1 
c) .9 
0.9 
3 .o 
0 .O 

0.3 
1.1 
0.9 
i; .o 
c .O 

2 
2 
2 
2 
2 

2 
2 

2 
2 

3 
I - -  

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 





0.6 
2 .G 
0 .i; 
3 :$ 

0 . r!. 
r" . 

0 .I;. 
c . r,. 
c .7 
0.6 
0 .4 

1.3 
1.9 
1.1 
2 .0 
G .9 

0 .? 
1.9 
0 .r, 
1.3 
(? .7 

P '  
CI .o 
5.9 
cj ./+ 
0.3 
c .k 

2 - 3 
2 

2 
9 
& 

2 
3 
** 

..d 

2 
2 
3 ... 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 









. .  
... 

3.15 134 
I1 

II 

tt 

II 

La:) A 
I1 

tt 

I t  

It 

Lzb A exhaust 
I1  

It 

\1 

I! 

La.b I! 
ft 

t l  

I t  

I t  

C a t  e 

10-9-61 
LO-10-61 
10-11-61 
10-12-51 
10-13-61 

10-9-61 
10-1C-Sl 
10 -11 -61 
10 -1 2 -61 
10-13-61 

10-9-61 
10-10-61 
10-11 -61 
10 -1 2 -61 
10-13-61 

10-9 -61 
10-10-61 
10-11-61 
10-12-61 
10-13-51 

10-9-61 
10-10-61 
10-11-61 
10-12-61 
10-13-61 

10-9-61 
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I 
I 

SECTION 1. I 
I 
I 

i 
HEALTH - OF WORKERS 

OCCUPATIONAL MEDICINE - H-2 
I 

I 1.1 GENEUL I 

The H-2 Medical Information Display and Acquis i t ion  System (MIDAS) 

updated t h e  manual mode of blood chemistry t ransmission from Ca l i fo rn ia  t o  a 

computer-to-computer l i n k ,  t hus  e l imina t ing  human e r r o r s  i n  the iprocess .  

r eco rds  t o  computer-assisted microf iche  records  a s soc ia t ed  withjMIDAS w a s  

purchased w i t h  d e l i v e r y  expected by l a t e  1978. Microfilming w a s  begun on 

terminated employees' f i l es  f o r  s t o r a g e  i n  t h i s  system., I 

I 

I 

' 
Microfilm s t o r a g e  equipment f o r  t he  upcoming t r a n s i t i o n  from paper  

I 
A s  a r e s u l t  of a Tra in ing  Program f o r  a s s i s t i n g  our  phys ic ians  i n  

see ing  more p a t i e n t s ,  t h e  nurses  began a c t u a l  phys i ca l  examination of summer 

s tudents . ,  I 
I 

I 

D r s .  George Voelz and Jon Rudnick m e t  w i t h  t h e  American Petroleum 

I n s t i t u t e  and t h e  Department of Energy (DOE) concerning t h e  O i l :  Shale Workers 

Study P r o j e c t .  

f o r  t h e  o i l  s h a l e  worker 's  examinations and subsequent analyses:  

DEIjPARAHO O i l  Sha le  Study P r o j e c t ,  D r s .  Robert Grier and Rudnick met wi th  

They reviewed t h e  f i n a l  proposal  and made f i na l l  p repara t ions  

On t h e  same 
I 

Colorado phys ic ians  and h o s p i t a l  s t a f f  t o  prepare  f o r  a c t u a l  phys i ca l  exami- 

na t ions .  
I 
I These examinations are t o  begin i n  e a r l y  August. 
I 

I 
I 

1.2 MEDICAL SERVICES 

Of t h e  approximate 1,250 personnel  given audiograms during t h i s  
I 

l a s t  q u a r t e r ,  45 special cases  were r e f e r r e d  t o  and interviewed! by our con- 

s u l t i n g  a u d i o l o g i s t ,  D r .  Karl Hattler. 
! 

i 
Replacement of the Grason S t a d l e r  1703 audiometer w i l ! l  expedi te  

t h e  audiometr ic  program. It w i l l  i n t e r f a c e  wi th  t h e  computer ahd s t o r e  d a t a  
I 

up t o  50 d a i l y  tests and w i l l  save  excess ive  on-l ine t i m e .  I 
I 
I 

There w a s  one major acc iden t  involving two Los Alamos; S c i e n t i f i c  

Laboratory (LASL) employees who w e r e  asphys ia ted  a c c i d e n t a l l y  a:t t h e  Van de  

1 



Graaff Facility. 
in caring for the two men and dealing with the families. One fatality resulted 

from this accident. 
Board to determine the cause and to provide recommendations concerning this 
accident. 

LASL physicians served as liaison with the private physicians 

Dr. Grier served as a member of the DOE investigating 

Other medical services provided during this quarter are listed in the 
following tables: 

! 
I 
\ 
i Table 1.1 LASL Employees Medical Services 
I 

- Industrial Non-Industriql 
* -  

Pre-employment - Initial Visit 177 -- 
- Physicians Examination 169 -- 

Periodic - Initial Visit 223 -- * .  
- Physicians Eiramination. 260 -- 

* -- Termination - Initial Visit 37 
- Physicians Examination 60 -- 

Special Examinations - Laser, Beryllium, - 

FAA, Return to Work, etc. 229 139 
0 ther Contract Examinations u -- 

-- Special Procedure & Diagnostic Test 
"No Charge" Visit -- -- 

Follow-up Visit 170 191 

99 

Sick Call Visit 2 63 1622 

* 
Questionnaire and lab work 

2 
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I 

! Table 1 . 2  DOE Employees Yedical Services 
i 

Industrial Non-Industrial I 

I 
I 
I -- * 

Pre-employment - Initial Visit 20 I 

I - Physicians Examination -- I -- 
* 

Periodic - Initial Visit 
- Physicians Examination 

; -- 
I 

94 

* Termination - Initial Visit -- I -- 
I 

-- -- I - Physicians Examination 
Special Examinations - Laser, Beryllium, 
Other Contractor Examinations -- 

I 

FAA, Return to Work, etc. 5 1 8  
I -- 

Special Procedure & Diagnostic Test 
"No Charge" ' Visit 
Sick Call Visit 
Follow-up Visit 
* 
Questionnaire and lab work 

8 i 15 

Table 1.3 Z k  Employees Medical Services 
I 

Industrial Non-Industrial 
* 

Pre-employment - Initial Visit I 

35 I -- 
I -- - Physicians Examination 33 

Periodic - Initial Visit 62 
* ' -- 

I -- - Physicians Examination 75 I * Termination - Initial Visit -- I -- 
-.Physicians Examination 

Special Examinations - Laser, Beryllium, 
Other Contractor Examinations 
Special Procedure & Diagnostic Test 
"NO Charge" Visit 
Sick Call Visit 
Follow-up Visit 

FAA, Return to Work, etc. 

* 
Questionnaire and lab work 

15 

I 
I -- 
I 34 
I 
I 
I -- 
I 
I 

1 7  
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\ Table 1 . 4  Employee Counseling Program 

- LASL - DOE - ZIA TOTAL 

New Cases - Summary 84 1 4 89  

Opened (Personal  Contact)  64 1 4 69 

Discussed w i t h  Supervisor 
- 20 (No pe r sona l  con tac t )  ' 20 - 

Cases Opened - Deta i led  b;y_ 
Apparent Problem i 

Alcohol/Other Drugs 8 1 3 12 

Mari ta l /Family 5 22 - 1 23 

- 18 Mental/-otional 18 - 
- 16  Other 16  - 

, 

Cases Opened - Deta i led  by 
R e f e r r a l  Source 

Supervisor  15 1 3 19 

Self  49 - 1 50 

Medical I - - -- 
Supervisor  Consul tants  

Telephone 

In Person 

Community Resource Contacts 

Telephone 

In  Person 

Case Conferences, Employee 

Telephone 

In Person 

' Family 

Telephone 

In  Person . 

Employee P resen ta t ions  

. Number Present  

49 - 
3 6  - 

19 - 
10 - 

55 2 

238 1 

16 - 
57 - 

1061 - 

3 

1 

52 
37 

20. 

10 

57 

249 

16 
57 

4 



. 4  

2 .1  

SECTION 2. 

I 

HEALTH PHYSICS - H-1 

P r o t e c t i o n  of Workers 

A h e a l t h  p ro tec t ion  survey of t h e  LASL's activit ies a t  t h e  Nevada 

Test S i t e  (NTS) w a s  conducted May 31, 1978 by t he  Department of lEnergy 's  

Albuquerque Operat ions Of f i ce ,  (DOE/ALO) h e a l t h  physics  personnel.  

phys i c s  d e f i c i e n c i e s  nor  rec&mendations r e s u l t e d  from t h i s  survey. 

I 

No hea l th  

b I 

No new DOE Manual Chapters having s i g n i f i c a n t  r a d i a t i o n  s a f e t y  

impact w e r e  i s sued;  however, it does appear t h a t  DOE and t h e  NaLional Regula- 

t o r y  Commission (NRC) w i l l  be addressing,  i n  t h e  near  f u t u r e ,  t h e  i s s u e  of 

whether o r  no t  t h e  annual  occupat iona l  exposure limit should be/ lowered from 

5 rem/yr t o  2 . 5 ,  1.0, or 0 .5  rem/yr. The Laboratory w a s  requested t o  deter- 

mine t h e  impact of such a c t i o n  i n  l a t e  June. 

I 

I , 
I 

A t o t a l  of 16 occurrences were repor ted  and inves t iga t ed  by H-1. 

This  involved an acci-  
I 

One w a s  formal ly  i n v e s t i g a t e d  by a LASL committee. 

d e n t a l  x-ray exposure t h a t  turned o u t  t o  below jin terms of a c t u a l  exposure 

t o  t h e  involved opera tor .  

- -1 

However, t h e  acc ident  was anear-missland deserving 

of in-depth i n v e s t i g a t i o n .  

inc luded  f ive recommendations for improving the  s a f e t y  i n  working wi th  x-ray 

The i n v e s t i g a t i o n  r e p o r t  w a s  forwarded t o  ALO and 

machines. I 

A s  p reven ta t ive  measures f o r  worker p ro tec t ioqworke r t  t ra in ing ,  and 

f a c i l i t y  des ign  review e f f o r t  continued t o  r ece ive  emphasis. 

t r a i n i n g  act ivi t ies  included: 

S i g n i f i c a n t  

I 

I a) Nine new Heal th  Physics Surveyors p a r t i c i p a t e d  i n  a 120-hour 

F u n d k e n t a l s  o f  Health Physics  course.  

Radia t ion  Safe ty  which cons i s t ed  of t h r e e  one-hour l e c t u r e s  by H-1's t r a i n i n g  
b) About 100 LASL employees a t tended  t h e  L4SL Shor t iCourse  i n  

coord ina tor ,  Adrian Dahl. I 

c )  An es t imated  150 new employees were g iven  a 15-minute t a l k  on 

Radia t ion  Sa fe ty  as p a r t  of LASL/Personnel's (PER) New Employee' Indoct r ina t ion .  

5 
I 
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d) Twenty Los Alamos Meson'Plutonium Facility (LAEIPF) safety 
officers attended a talk on External Radiation Safety. 

e) Three hundred twenty-five employees received a radiation safety 
indoctrination as part of the Health Physics check list procedure. 
doctrinated employee received the pamphlet ':'Information on Radiation Protection." 

Each in- 

f) A brief description of the new Thermonuclear Dosimetry ( Z D )  
badge was provided LASL/PUB-2. 

New facility radiation safety design support and review for major 

new facilities included: 

a) Tritium System$ Test Assembly (TSTA) - Work continued on the 
Preliminary Safety Assessment Report (PSAR) for TSTA. 
for internal LASL review in July. 

A draft will be ready 

b) Weapons Neutron Research (WNR) - The Final Safety Assessment 
Report (FSAR) for WNR is in progress. At present, P-9 is working up radiation 

source strength figures and assessing potential accidents. 
c) Laser Fusion Laboratory (La) - The FSAR for TSL-86 is progress- - 

ing. 
in mid-August. 

It is anticipated that the FSAR will be ready for internal LASL review 

d) High Energy Gas Laser Facility (HEGLF) - With construction under- 
way, it has been proposed that a portion of the laser hall be used for amplifier 
check-out and initial testing.. The shielding needed to perform these tests, 
while construction and assembly.continues in the laser hall, is being assessed. 

e) Containment Physics Laboratory (CPL) - In support of a funding 
proposal a chapter entitled "Environment, Safety and Health'' and a preliminary 
draft Environmental Assessment were generated. Other sections of the proposal 

I .  

are being reviewed. 0 

f )  

g) 

Internal planning for new AT-Didision facilities at TA-53 began. 
Ten Quality Assurance (QA) desiin review reports were processed 

I 

with no significant radiation problems noted, 
h) Estimates of the x-ray source strength and shielding require- 

ments for a Z-XeV machine being installed at TA-46 and for a 6-MeV machine 
planned for TA-3 were completed. 

Work on the implementation of the "Safety for Nonreactot Nuclear 
Facilities" I _  Manual, Chapter 0531, continued. The materials at risk survey (MRS) 

6 



I 

d a t a  base  is now up-to-date and a l l  known e r r o r s  cor rec ted .  

and c o n s t r u c t i o n  d a t a  from LASLIENG-DO combined wi th  U S  da ta  generated an 

informat ion  ma t r ix  t h a t  de l inea ted  r e l a t i v e  hazards represented iby  each f a c i l -  

i t y  based upon t h e  amount of r a d i o a c t i v e  material and bu i ld ing  lons t ruc t ion .  

Building design 

The nuc lea r  f a c i l i t i e s  l ist  con ta ins  24 LASL bu i ld ings  o r  s i t e s lwh ich  to-date 

do not  have previous requirements  f o r  Sa fe ty  Analysis Reports (SAR). 
of S A R I S ,  Safe ty  Assessment Documents (SAD) are being prepared f o r  t hese  

nuc lear  f a c i l i t i e s .  

I n  l i e u  

I 

I n  accordance wi th  t h e  p lan  worked ou t  w i t h  OES/ALO t h e  f i r s t  s t e p  - 1  
- .  

l ead ing  t o  f i n a l  imp l i ca t ion  of Manual Chapter 0531 is t h e  completion of SAD's 

f o r  a l l  i d e n t i f i e d  f a c i l i t i e s .  

f a c i l i t i e s  as de f ined  by t h e  SAD'S. 
F i n a l  FSAR's w i l l  be  prepared f o r  h igh  r i s k  

I 

I 

A t o t a l  of 96 s tandard  o p e r a t i n g  procedures (SOP'sZ f o r  r a d i a t i o n  
I 

s a f e t y  w e r e  reviewed and updated. 

s i g n i f i c a n t l y  modif ied o p e r a t i o n s  were submitted t o  DOE/Los Al&os Area Ope- 

r a t i o n s  CLAAO) i n  compliance wi th  MC 0504. I 

F ive  of these  SOP'S r ep resen t ing  new and/or 

I 

I 

Personnel  monitor ing programs continued w i t h  the f oliowing r e s u l t s .  

Through A p r i l  1978, the h ighes t  exposure recorded f o r  any LASL 'employee w a s  

1.84 ran. A t o t a l  of 114 rem has  been recorded through A p r i l  i978 f o r  3415 

employees, of which 2759 had no d e t e c t a b l e  exposure. 

r e p o r t s  t o t a l e d  67 w i t h  32 having p o s i t i v e  exposures. 

exceeded 0.41 rem p e r  month cont inue  t o  be i n v e s t i g a t e d  along wi th  many lesser 

exposures t o  h e l p  maintain exposures as low as p r a c t i c a b l e .  

Monthly PUQFUA2 plutonium body burden c a l c u l a t i o n s  have indica ted  

February : terminat ion 

A l l  expdsures t h a t  . 

' 

/ 
i 

no unexpected increases i n  apparent  body burden. 

r o u t i n e  in vivo measurements w e r e  performed on LASL employees t o  a s s e s s  occu- 

p a t i o n a l l y  i n t e r n a l  depos i t ions .  

levels of i n t e r n a l l y  depos i ted  rad ionucl ides .  

w e r e  performed. Seventeen w e r e  less than t h e  d e t e c t i o n  l i m i t . .  The two posi-  

During t h i s  q u a r t e r ,  244 

A l l  measurements revea led  i n s r g n i f i c a n t  

Nineteen plutonium wound i counts 
I 

t i v e  counts  w e r e  0.2 and 0.4 nCi; bo th  counts  w e l l  below t h e  leve l  of rad i -  

ological concern. I 

I 

The r e l o c a t i o n  of CMB-11 ope ra t ions  from TA-21 DPW t b  TA-55 is 

nea r ing  completion and decontamination a c t i v i t i e s  a t  TA-21 DPW; are i n  progress .  

Both above act ivi t ies  r equ i r ed  increased  monitoring by H-1. 
I Extensive monitoring 

7 
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at LAMPF due to-maintenance work on bean-line ,components was required and 
provided. 

With U A O  acceptance that as low as practicable (ALAP) contamination 
A total levels had been achieved decommissioning work at TA-42 was completed. 

waste volume of 1795 m generated by the work was buried at TA-54, Area G .  

This consisted of 1200 m 
ment debris. 

continued with removal of filter media and fans. . - -  

3 

3 3 of soil and tuff and 595 m of building and equip- 
Decommissioning work at the TA-21-153 Filter Building facility 

Health Physics support for NTS involved support for three LASL 
experiments,-four drillbacks, four cementbacks, and one Lawrence Livermore 
Laboratory (LLL) experiment, all were completed without exposure or incident. 

Several special studies and development projects in support of the 
Laboratory's programmatic and health physics programs were continued or com- 
pleted. Significant studies and projects included: 

a) Work on the new TLD badge system included a comprehensive study 

of TLD reader 2276 stability versus high-voltage changes; measurements of TLD 
badge response €or mixtures of hard gannna, soft x-rays and beta radiation; 
compar;-son studies of the neutron response versus neutron energy for the two 
(with and without the cadmium cups) TLD badge types; and, further computer 

software developnent . 
film badges) started in May. 

Issuance of the TLD badges as visitor badges (rhplacing 

b) In coordination with Zia Safety, the number of Zia employees 
submitting bioassay samples for plutonium analysis was reduced from Q 570 to 
Q 300 by eliminating the requirements for.supervisory personnel and careful 

screening of the other Zfa employees who actually work in plutonium areas. 
c) Only one of two prototype tritium monitors (received last 

quarter from commercial nuclear instrument companies) met the performance 
specifications after reservicing by the manufacturer and retesting. 
was completed and an order was placed. 

Testing 

2.2 SAFETY AND FIRE PROTECTION - H-3 

2.2.1 Audits 

Responses were prepared and submitted for DOE/ALO audits of LAMF'F 

and LASL/NTS operations during this quarter. 

8 



2.2.2 S a f e t y  Experience 

2.2.2.1 Di sab l ing  I n j u r y  Tabulation: 

OSHA I N J U R Y  EXPERIENCE 

1978 1977 
t o  J u l y  1 E n t i r e  ! 

Occupational i n j u r i e s  

Lost  time cases 

Days l o s t  from work 

Personnel  hours  worked 

Average number of qnployees 

* b 

I 

k i 
60 1127 

I 67 I 25 

120 1525 
I 

6,334,000 1 2 , 2 1 0 ~ 0 0 0  

6 424 
I 

6,647 
I 
I 

as signed . I 

_ _  
Inc ludes  one f a t a l i t y  w i t h  no days l o s t  from work 

I 

2.2.2.2 D i s a b l i n g  I n j u r i e s  t h i s  Quar t e r :  

b 

ear 

i 
! 
I 

T o t a l  Number - 16 

T o t a l  Days Lost  - 79 + 8 f o r  a f a t a l i t y  

Employee, ENG-1 O n  January 17, 1978, wh i l e  d r i v i n g  

a Government pickup t rubk  on S t a t e  

Road 4 n e a r  V a l l e  Grande, t h e  ope ra to r  

l e f t  t h e  road t o  avoid an oncoming 

v e h i c l e  and received m u l t i p l e  b r u i s e s .  

Lost  time w a s  t h r e e  days. 

On A p r i l  5, 1978, w h i l e i f i l i n ,  0 16  mm 

fi lm c a r t r i d g e s ,  a f i l e '  c a b i n e t  t i pped  

ove r  and b ru i sed  shoulder.  Lost t i m e  

I 

I 

I 

I 

I 
I 

Employee, TSD-7 

I 

I 
w a s  two days. I 

I 

Employee, AP-1 On A p r i l  20, 1978, whil:e helping l i f t  

a 125 l b  o p t i c a l  d e d ,  s l i p p e d  d i s c  . I  

i n  back. Lost  t i m e  w a s  11 days. 
I 

Employee, DIR-SEC On A p r i l  24, 1978, p u l l e d  I l igaments 

i n  l e g  wh i l e  walking od s i d e  of f o o t  

t o  relieve p a i n  due to  / c a l l u s  on foot. 
I 

Two days l o s t  time. I 
i 

9 



Enployee, AP-2 

Employee, ISD-6 

Employee, E-1 

Employee, E-2 

Employee, P-9 

j )  Employee, ISD-7 

k )  .Employee, CMB-11 

1) Employee, CMB-6 

On A p r i l  25, 1978, while  using a port-  

a b l e  electric d r i l l ,  t h e  d r i l l  broke 

and s t r u c k  r i g h t  thumb. One day w a s  

l o s t  from work. 

On May 5, 1978, sprained ank le  wh i l e  

s t epp ing  over  a p i l e  of d i r t .  

time wa9  two days. 

On May 10, 1978, foot s l i p p e d  while  

going down stairway.  

r a i l  and s t r a i n e d  r i g h t  shoulder.  

Lost time w a s  one day. 

On May 11, 1978, wh i l e  emptying t r a s h  

i n t o  a "Dumpster", f e l l o w  employee 

to s sed  h h  a one-pound metal b a l l  which 

h i t  h i s  r i g h t  knee. One day l o s t  time. 

On May 12, 1978, s l i p p e d  while  ca r ry ing  

an 8-in. p ipe ,  2 f t .  long i n t o  Van de 

Graaff tank and mashed l i t t l e  f i n g e r  

of l i f t  hand between p ipe  and tank w a l l .  

One day l o s t  time. 

On May 18, 1978, hand s l ipped  while 

removing metal s l i d e  from a f o l d e r  and 

c u t  l e f t  thumb. One day l o s t  time. 

On June 1, 1978, wh i l e  attempting t o  

s t a b i l i z e  a t a b l e  which t ipped due t o  

a missing caster, r i g h t  index f i n g e r  

contacted a power hack s a w  blade causing 

a l a c e r a t i o n .  Lost tine w a s  six days. 

On June 1, 1978, while  d r i l l i n g  a ho le  

i n  a 3/32-in. s teel  s t r a p ,  t h e  s t r a p  

pu l l ed  from t h e  holding vise and l ace r -  

a t e d  l e f t  middle f i n g e r .  Lost t i m e  was 

six days. 

Lost 

He  grasped hand- 

1 0  



. .  

m) Employee, .OB-6 

n) Employee, "-7 

0 )  Employee, P-9 

I 

i 
On June 5, 1978, f o o t  caught on loose 

s i l l  p la te  under a door / caus ing  him t o  

f a l l  'breaking knee cap. ! L o s t  t i m e  was 

30 days. I 
I 

I 
l 

On June 6. 1978, s t r a i n e d  back while 

a s s i s t i n g  i n  i n s t a l l i n g  l a  cover p l a t e  

on a tank. 

On June 9, 1978, employee w a s  overcome 

(probably from l a c k  of oxygen) when he  

Six days l o s t  time. 
I 

entered  t h e  tandem Van de Graaff tank 

t o  a i d  a f e l low employee who had a l s o  

been overcome i n  the  tank. Lost time 
I 

I w a s  six days. 

p) Employee, P-9 On June 9, 1978, co l lapsed  while  work- 

i n g  i n  tandem Van de Gr ia f f  tank 

(probably from l a c k  of oxygen). , Employee 

d i e d  on June 17, 1978. ' 
I 

2.2.3 Education 

The Sa fe ty  Group, H-3, and PER-5 arranged f o r  a High P res su re  Gas 

S a f e t y  Course t h a t  w a s  given a t  LASL on A p r i l  5, 6, and 7, by WL A. Burton and 

0. Van Dyke of t h e  LLL Hazards Control  Department. 

s t a f f  members and t echn ic i ans  a t tended .  

About t h r e e /  dozen Laboratory 
I 
I 

2.2.4 Other Sa fe ty  Activit ies 

A t  t h e  r eques t  of DOE/ALO/OES, H-3 commented on suggested New Mexico 
I State Regula t ions  for Lasers. I 

i M. J. Kotowski toge ther  wi th  A. J. Miller, H-1, and L. L. Garcia, H-5, 
have begun a s t u d y  of c o n t r o l s ,  supe rv i s ion  of access  and o p e r k i o n s  a t  LAHPF. 

Representa t ives  of H-3 a t tended  an  AT-Division S i t e  Pkanning meeting 

and made recommendatfons p e r t a i n i n g  t o  s a f e t y  and f i r e  p ro tec t ion .  
I 

An es t ima t ion  of c o s t  of H-3 compliance'with IMB, Acceptance of Risk, 

1 
w a s  prepared. 

I 

1 
I 
I 
I 

I 
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I n  c o n s u l t a t i o n  w i t h ' t h e  Committee f o r  Spec ia l ized  P r e s s u r e  Vessels  

and Pip ing  recommendations were made p e r t a i n i n g  t o  s u r p l u s  tanks  f o r  proposed 

use  a t  t h e  CMB-3 T r i t i u m  System T e s t  Assembly P r o j e c t ,  as w e l l  as a high pres-  

s u r e  v e s s e l  f o r  Q-13 G a s  Cooled Fas t  Breeder Reactor T e s t  Program. 

Vehicular  g u a r d r a i l  upgrading needs were summarized i n  o rde r  of p r i o r i t y .  

Land b u r i a l  and burning p r a c t i c e s  f o r  h igh  explos ives  w e r e  eva lua ted .  

Recommendations to i s o l a t e  t h e  p o t e n t i a l  chemical hazard areas of 

TA-46, Bldg. 31, from t h e  rest of the bu i ld ing  w e r e  made t o  LASL/AP-DO. 

2.2 .5  Accident I n v e s t i g a t i o n s  

L. A. Blackwell p a r t i c i p a t e d  i n  i n v e s t i g a t i n g  and r e p o r t i n g  the  

recent 5-14 x-ray overexposure. 

T. E. Ehrenkranz a s s i s t e d  i n  i n v e s t i g a t i o n  of t h e  AP-3 vessel's 

f a i l u r e  due t o  expansion of UF volume i n  undergoing phase change. 6 

W. C. Cour t r igh t ,  a member of t h e  LASL i n v e s t i g a t i n g  committee, is 

p a r t i c i p a t i n g  i n  t h e  i n v e s t i g a t i o n  of t h e  f a t a l  Van de Graaff acc iden t .  

R. Schmidt p a r t i c i p a t e d  i n  t h e  i n v e s t i g a t i o n  of a glovebox explosion 

i n  CfB. 

Cour t r igh t  i n v e s t i g a t e d  a s e r i o u s  

4 2.2.6 H-3 F i e l d  Support a t  NTS 

LASL/J-Division f a c i l i t i e s  a t  NTS 

punch-press acc iden t  a t  WX-5. 

were inspec ted  dur ing  A p r i l  and 

June  of t h i s  q u a r t e r .  

LAS&/NTS f ac i l i t i e s  by DOE/ALO on A p r i l  5, 1978. 

H-3 p a r t i c i p a t e d  i n  an  o p e r a t i o n a l  s a f e t y  survey of 

During t h e  week of June 26-30, 1978, H-3 inspec ted  t h e  LASL/J- 

D iv i s ion  f a c i l i t i e s  a t  NTS as a follow-up t o  t h e  Apr i l  5 ALO survey. Of 

p a r t i c u l a r  concern w a s  an ALO f i n d i n g  t h a t  dead b o l t s  and hasps w e r e  in-  

s t a l l e d  on exit doors (pr imar i ly  s k i d s  and t r a i l e r s )  throughout t h e  LASL 

f a c i l i t i e s .  

f ac i l i t i e s  was done t o  list any such b o l t  and hasp arrangement. 

t i o n  of b o l t s  and hasps w a s  noted where t h e r e  was any s e r i o u s  o b s t r u c t i o n  t o  

emergency e x i t .  

A complete survey of a l l  LASL s k i d s  and t r a i l e r s  and o the r  
N o  i n s t a l l a -  

12 



2.2.7 F i r e  P r o t e c t i o n  A c t i v i t i e s  . 

\ 

A comprehensive program of f i v e  p r o t e c t i o n  improvement p r o j e c t s  
r e q u i r i n g  GPP Funding w a s  presented t o  t h e  F a c i l i t i e s  Planning ildvisory I 

Committee (FPAC) and t h e  LAAO-LASL-Zia Planning Committee i n  A p r : i l .  

program recommended cons ide ra t ion  of an annual sum of $500K be  a l l o c a t e d  f o r  

t h r e e  y e a r s  toward t h e  completion of a t o t a l  improvement prograd estimated 

t o  c o s t  $1,407K. The i n d i v i d u a l  items r e p r e s e n t  p r o j e c t s  of varying urgency 

n o t  p r e s e n t l y  included under o t h e r  funding programs. The d e t e r d i n a t i o n  by 

t h e  FPAC t h a t  some of t h e  i n i t i a l  i t e m s  could be handled under &ense Funds 

and t h a t  o t h e r s  could b e  included under FY79 Line Item P r o j e c t  das r e s u l t e d  

i n  a re s tudy  of t h i s  r eques t .  It is  expected t h a t  a modest amo?,t nay be  

a l l o c a t e d  by t h e  FPAC f o r  some of t h e s e  p r o j e c t s  during t h e  next! qua r t e r .  

This 

I 
I 

The Emergency Water P l a n  w a s  completed by t h e  Z i a  Company and 
I reviewed and approved by t h e  Los Alamos FPAC f o r  i n c l u s i o n  i n  the "Red Book" 

(Manual of F i r e  P r o t e c t i o n  P o l i c i e s  and Procedures). I 
I 
I The Program Manager and Engineering Coordinator of LA'FPAC presented 

an o r i e n t a t i o n  on the new F i r e  P r o t e c t i o n  Program €n A p r i l  t o  tde DOE/LAAO, 

LASL and Z i a  Company elements involved i n  t h e  implementation of  !f ire p ro tec t ion  

planning,  c o n s t r u c t i o n ,  and maintenance activit ies.  
I 
I 

A program of f ire prevent ion,  first a i d ,  and group emergency response 
I : 
I 

I 

t e a m  t r a i n i n g  w a s  s t a r t e d  by Albro R i l e ,  a consu l t an t  t o  H-3. 

A p l a n  is under development by t h e  Los Alamos F i r e  P r o t e c t i o n  Program 

Engineering Coordinator to  minimize s p r i n k l e r  p r o t e c t i o n  o u t a g e i i n  bui ldings 

w i t h  existing p r o t e c t i o n  during mod i f i ca t ions  of such systems uAder t h e  FY76 

Fire P r o t e c t i o n  Improvement P ro jec t .  
I 

LASL Draft T r a i l e r  S p e c i f i c a t i o n s  have been completed I and c i r c u l a t e d  

t o  i n t e r e s t e d  pe r sonne l  f o r  review and comment. 
I 

The d r a f t  "Red Book" r e v i s i o n s  w e r e  completed and s u b h i t t e d  t o  the 

This document w a s  r e j e c t e d  by t h a t  body and 
I 

LA FPAC f o r  r e v i e w  and comment. 
^ I  

r e t u r n e d  t o  H-3 f o r  a d d i t i o n a l  r e v i s i o n .  ' I  

D r a f t  p o l i c i e s  on Control  of Combustibles i n  Corridorb and Property 

Evaluat ion Records were submitted t o  t h e  LA FPAC f o r  cons ide ra t ion .  The l a t t e r  

13 



w a s  t ab l ed  f o r  f u r t h e r  cons ide ra t ion  bu t  the former was approved and submitted 

t o  t h e  Planning Committee f o r  adoption i n  June. 

2.2.8 '  F i r e  Experience 

2.2.8.1 F i r e  A l a r m s  

There w e r e  133 f i r e  alarms/runs made t o  LASL and Z i a  f ac i l i t i es  by 

t h e  Los Alamos F i r e  Department during t h e  second q u a r t e r  of 1978. 

t h r e e  alarms, 39%, w e r e  caused by power su rges ,  a c c i d e n t a l  t r i p s ,  malfunctions, 

F i f ty -  

undetermined causes  i n  b u i l d i n g  systems and s i t e  f i r e  alarm c i r c u i t s .  These 

numbers cont inue t o  reflect  tb:? cont inuing d e t e r i o r a t i o n  of t h e  o v e r a l l  f i r e  

alarm system. 

2.2.8.2 F i r e s  

i 

There w e r e  seven chargeable  f i r e s  i n  LASL b u i l d i n g s  and/or areas 

during th i s  q u a r t e r  r e s u l t i n g  i n  a t o t a l  government p rope r ty  l o s s  of $1,300: 

A p r i l  6,  1978, CTR, SM-287, TA-3, 1319 hours: Duct i n s u l a t i o n  

i g n i t e d  as a r e s u l t  of welding by DOE con t r ac to r .  Estimated loss: $25.00. 

A p r i l  23, 1978, Van de Graaff, TA-16-16, 1929 hours:  Small g r a s s  

f i r e  on sou th  side of Building 16. Estimated loss :  $25 ,00 .  

' May 1, 1978, TA-54 Chemical Disposal  Dump, 1115 hours:  Small f i r e  

occurred du r ing  r o u t i n e  d i s p o s a l  of o l d  chemicals. Estimated l o s s :  $25.00. 

May 2, 1978, CTR, SN-105, TA-3, 1500 hours: Electrical  f i r e  i n  T e s t  

Bay 215, caused by f a i l u r e  of a high-voltage solenoid.  Estimated loss: $25.00. 

May 1 2 ,  1978, TA-15, F i r i n g  P o i n t  R-44, 1021 hours: T e s t  a c t i v i t y  

caused numerous brush f ires i n  canyons. Estimated loss: $200.00. 

June 26, 1978,- CTR, SM-287, TA-3, 1446 hours:  High-voltage experi-  

ment exploded. Estimated l o s s :  $900.00. : 

-\ 

June 26, 1978, DP-153, TA-21, 1506 hours: Cu t t ing  ope ra t ions  i n  

demoli t ion of b u i l d i n g  i g n i t e d  accumulated l i n t .  Estimated loss :  $25.00. 

2.2.9 Risk P r o j e c t i o n  

H-3, i n  cooperat ion w i t h  t h e  System Sa fe ty  Development Center,EG&G, 

Inc. ,  Idaho F a l l s ,  Idaho, has  appl ied '  SSDC prope r ty  l o s s  da t a .  

i n j u r y  and l o s s  experience can be p ro jec t ed  using t h e s e  techniques.  

Trends i n  
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I 

I 
I 
I 

LASL da ta  used i n  this study w e r s :  L o s t  Time AccidenkfInjury Experi-  

ence from 1945-1977, F i r e  and Proper ty  Loss from 1967-1977, and/ Motor Vehicle 

Accident Experience from 1973-1977. i 
! 

The f i r s t  s tudy ,  an extreme va lue  s tudy of l o s t  t i m e  i n j u r y  experi-  

ence,  is d e t a i l e d  below. 

w e r e  c a l c u l a t e d  by us ing  ANSI-Z16.1-1954, Standard Method of Recording and 

It should be noted t h a t  a l l  l o s t  time; i n j u r y  charges 
I 

Measuring Work I n j u r y  experience.  

F igure  2.1 shows t h e  extreme v a l u e  curves of l o s t  time f o r  LASL 
I 

during t h e  per iod  from 1945 +_\rough 1977. From t h e  p l o t s  t h e  fol lowing i s  noted: 
, I 

Per iod  

1945 - 1950 

1951 - 1959 

i 

0 
Return Per i r id- for  1 
I __ I 
_I_ _ _  Lo.st-+he Fnjury 

F a t a l i t y  G r e a t F t h a n  1100 days 

5.0 y r s .  0.9 yhs 

4.2 y r s  1 .5  drs 
I 

1960 - 1968 12.0 yrs 2.7 yrs 

9.5 yrs 2 .1  Jrs 1969 - 1977 
I 
I 

I n  o rde r  t o  a d j u s t  f o r  t h e  increased number of employees a t  LASL 

over  t h e  years, .  t h e  r e t u r n  pe r iods  are normalized t o  a s tandard  s i z e  p l an t  

of 1,000 employees. 

g r e a t e r  than 100 days. 

A similar normal iza t ion  is  done for t h e  l o s t  time i n j u r y  

This g ives  t h e  fol lowing normalized f i g u r e s :  

. -  

i n j u r i e s  , 

Per iod  

1945 - 1950 

1951 - 1959 

1960 - 1968 

1969 - 1977 

I 
Return Per iod  f o r  I 

P l a n t  S i ze  of 1,000 Employees 

Los t  time j injury 
F a t a l i t y  Greater than il00 days 

a s  FS 3.2 ?,, 
13.0 y r s  4.5 irs 
44.7 y r s  10.1 Jrs 

48.5 ~s 10.7 +s 
I 

I 

I 
Figure  2.2 i-s an extreme value p l o t  of LASL l o s t  the from e l e c t r i c a l  

1945-1977, and i n d i c a t e s  t h e  following: 

I 
I 
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Return Period f o r  

Lost t i m e  i n j u r y  
F a t a l i t y  Greater than 100 days , Period 

1945 - 1977 27 y r s  7.7 .y rs  

1945 - 1977 (Normalized) 91.6' y r s  26.1 y r s  

A p l o t  of 1977 Motor. Vehicle Accidents w a s  done t o  i n d i c a t e  the 

pe rcen t  of a c c i d e n t s  t h a t  w i l l  be over o r  under a c e r t a i n  ' do l l a r  va lue ,  see 

F igure  2.3. A s  i n d i c a t e d  by t h e  graph 7% of t h e  acc idne t s  w i l l  be under 

$100 and 93% of t h e  a c c i d e n t s  w i l l  be  over' $100. 

d e n t s  w i l l  he  under $1000 and on ly  3% w i l l  be over  $1000. 

S imi l a r ly  97% of t h e  acci- 

The f i n a l  w&ple  is a n  extreme v a l u e  p l o t  of F i r e  ,and Property 

The p l o t .  i n d i c a t e s  t he  Loss f o r  t h e  period 1967 t o  1977, see F igure  2.4. 

fol lowing : 

Period 

1967 - 1977 (F i r e  Loss only) 

1967 - 1977 (Property Loss on ly )  

1967 - 1977 ( F i r e  & Prope r ty  Loss) 

2.3 INDUSTRIAL HYGIENE - Hi5 
2.3 INDUSTRIAL HYGIENE - H-5. 

Return Period f o r  

Loss Greater . I  Loss Greater ' 

than $50K than $20K 

38 ' y r s  7.5 y r s  

27 y r s  . 6.0 y r s  

12.5 yrs  3.1 y r s  

i 

2.3.1 Audits ,  Reportable I n c i d e n t s ,  Inves t iga t ed  I n c i d e n t s  

2.3.1.1 Audit Reviews  

N o  a u d i t s  w e r e  conducted during t h i s  qua r t e r .  LASL's D i r e c t o r ' s  

Elemorandm No. 63, "Maintaining Toxic and Radiat ion Exposures t o  A s  Low A s  

P r a c t i c a l , "  w a s  d i s t r i b u t e d .  

d a t i o n  77-2 i n  the r e p o r t  of a n  a u d i t  conducted i n  January 1978 by ALO/OES. 

2-3.1.2 Reportable I n c i d e n t s  

Th i s  a c t i o n  completed t h e  response t o  Recommen- 

During t h i s  q u a r t e r  e f f o r t s  have been d i r e c t e d  toward developing 

a d d i t i o n a l  information on cases of (1) suspected d e r m a t i t i s ,  (2)  p o s s i b l e  

1,1,1 t r i c h l o r o e t h a n e  exposure and (3) neu ro log ica l  anx ie ty  which a r e  being 

handled by LASL/ADLL. 
8 -  
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v I 
Two eiiployees of Group P.-9:w"ePe?hdspitaliied a f t e r  co l l aps ing  inside 

I 

t h e  tandem Van de Graaff Accelerator  Tank. 

f o u r  day obse rva t ion  and t h e  second employee 'died.  Data on and I r e cons t ruc t ion  

of t h e  i n c i d e n t  have been accumulated f o r  t h e  ALO and LASL Inc iden t  Invest iga-  

t i o n  Boards. 

2.3.1.3 I n v e s t i g a t e d  I n c i d e n t s  

One employee w a s  r e l e a s e d  a f t e r  a 
I 

I 

i 
I 

Four p o s s i b l e  exposures r equ i r ed  f u r t h e r  i n v e s t i g a t i o n :  

a) 
I 

An employee of SP-4 complained of headache and nAusea a f t e r  

approximately a 20-minute exposure t o  t h e  vapors of Scotchgrip Adhesive. 

one-gallon c o n t a i n e r  of t h e  adhesive had been dropped on t h e  c&ent f l o o r  and 

broke. The employee d i d  n o t  r e p o r t  t o  H-2. The v o l a t i l e s  of t h e  adhesive 

w e r e  i d e n t i f i e d  as 45% aromatics  (2% toluene) ,  16% acetone,  and '  11% MEK. 

A 

I 

b) A CTR-1 employee r epor t ed  l ightheadedness  and heAdache, bo th  

of which d i s s i p a t e d  i n  less than  a n  hour, a f t e r  silver so lde r ing .  

w a s  cadmium free; f l u x  contained l i t h ium,  potassium, f l u o r i n e  and ch lo r ine .  

The s o l d e r  

c) Seve ra l  employees complained of fumes and odors a t  a CTR-5 

A Z i a  v e h i c l e  providing power f o r  a welder w a s  running o u t s i d e  f a c i l i t y ,  

t h e  b u i l d i n g  n e a r  t h e  fresh a i r  in t ake .  

b u i l d i n g  c l ea red .  

Personnel w e r e  re locatLd u n t i l  t h e  

i 
d)  A CTR employee a f t e r  becoming s e n s i t i z e d  t o  epoxy/hardener 

p o t t i n g  compounds received H-2 and p r i v a t e  medical a s s i s t a n c e .  

p recau t ions  are being taken because of t h e  work l o c a t i o n ,  however, t h e  

recommendation t o  r e l o c a t e  t h e  employee is being considered by CTR-DO. 

2.3.2 Evaluat ion and Control  

2 . 3 . 2 . 1  Hazardous Chemicals 

S p e c i a l  i 

I 
I 
I 
I 

i 
a) The 238 air  and swipe samples w e r e  used t o  e v a l u a t e  p o t e n t i a l  

exposure and i n s t i t u t e  c o n t r o l  measures. Most samples  indicateld pe rcen t  

samples above a c t i o n  level and t h a t  W E  w i t h  s u i t a b l e  PF were used t o  p r o t e c t  
I 

I 
I workers i n  cases w i t h  cone g r e a t e r  than a c t i o n  level. 

b )  Hazardous chemicals are s t i l l  reaching Z i a  Salvige.  This 
I 

q u a r t e r ,  aluminum hydride w a s  removed and s e n t  to the chemical'dump. I 

c) A p o t e n t i a l  exposure t o  polyethylene polyphenyl i , isocyanate 

was i d e n t i f i e d .  Supplied a i r  r e s p i r a t o r y  p r o t e c t i o n  w a s  r equ i i ed .  I 
i 
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d )  Respi ra tory  p r o t e c t i o n  w a s  r equ i r ed  dur ing  t h e  f i l t e r  bag 

change a t  t h e  Beryll ium Shop and f o r  s e v e r a l  minor short- term opera t ions .  

e )  Many ope ra t ions  r equ i r ed  room exhaust  v e n t i l a t i o n  and s e v e r a l  

ope ra t ions  w e r e  modified t o  use less t o x i c  material. 

f )  The 116 c o n s u l t a t i o n s  involved phys ica l  hazards  and organic  

and inorganic  compounds; follow-up surveys w e r e  r equ i r ed  on most and toxi-  

c o l o g i c a l  in format ion  was  fu rn i shed  when reques ted .  

g )  U s e  and u s e r  surveys are cont inuing because of t h e  new regula-  

t i o n s  d i r e c t e d  toward benzene. S u b s t i t u t i o n  of another  s o l v e n t  and l o c a l  

exhaust  v e n t i l a t i o n  i s r b e i n g  recommended. 

. -  h)  A l l  equipment and t ransformers  conta in ing  PCB's are being 

loca ted  and l a b e l e d  f o r  proper  con t ro l .  
\ 

2 . 3 . 2 . 2  Phys ica l  Hazards 

a) Microwave r a d i a t i o n  and h e a t  stress measurements t h a t  were 

made dur ing  t h i s  q u a r t e r  i n d i c a t e  accep tab le  levels. 

b )  Sound level measurements w e r e  conducted a t  2 4  l o c a t i o n s  wi th  

pos t ing  of some of t h e  areas. 

o p e r a t o r  i s  being performed i n  t h e  Shop's Department. 

A s tudy  t o  i s o l a t e  an o p e r a t i o n  t o  p r o t e c t  t h e  

2 . 3 . 2 . 3  Resplffatory P r o t e c t i v e  Equipment 

a )  A t o t a l  of 205 Laboratory employees were t r a i n e d  i n  the  use of 

t h e  model and s i z e  of r e s p i r a t o r y  p r o t e c t i v e  equipment t h a t  provided the  

i n d i v i d u a l  w i th  a p e r f e c t  f i t .  

i ng  appa ra tus  w a s  provided i n  seven s e s s i o n s  t o  25 employees. 

Tra in ing  i n  t h e  u s e  of se l f -conta ined  breath-  

b )  Approximately 985 c a n i s t e r s  were approved f o r  r e - i s sue  a f t e r  

p r e s s u r e  drop and e f f i c i e n c y  tests were conducted on t h e  1115 rece ived  from 

t h e  Resp i r a to r  Laundry. 

s t o c k  d i d  no t  m e e t  t h e  criteria f o r  new c a n i s t e r s .  

Only two of t h e  865 new c a n i s t e r s  rece ived  from 

c )  The removal, c leaning  and replacement of a l l  S c o t t  Air-Pak 

f acep ieces  have been completed. There should no t  be  a problem of h igh  

exha la t ion  p res su re  wi th  t h e s e  u n i t s .  

d) A l l  of t h e  t e c h n i c a l  groups using 

Personnel  needing Iequipment have been reviewed. 

have been i d e n t i f i e d .  

r e s p i r a t o r y  p r o t e c t i v e  

r e f i t t i n g  and r e t r a i n i n g  
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2.3.2.4 V e n t i l a t i o n  -- and A i r  Cleaning 

a) Twenty-one sets of plans involving v e n t i l a t i o n  were reviewed 
I Recomendations were ma62 
I 
I 

through t h e  Engineering Department's QA procedure. 

t o  modify o r  i n s t a l l  v e n t i l a t i o n  i n  32 ope ra t ions .  

b) Pour HEPA f i l t e r  systems o u t  of 137 in-place systbms t e s t e d  
I 

I 

f a i l e d  t h e  f i r s t  chal lenge and r equ i r ed  r e p a i r i n g .  
I 

c) Two o u t  of 14  l o c a l  exhaust v e n t i l a t i o n  systems tlested required 

EN64 maintenance. 

d) 

e) 

The annual hood survey is continuing. 

The I n d u s t r i a l  Hygiene a c t i v i t i e s  are shown i n  Table 2.1.. 

I 
I 

I 
I 
I Table 2.1 A c t i v i t i e s  of Engineering Sect ion 

1977 1978 I 

April-June Jan. -Mar. I 

Samples Co l l ec t ed  

I n v e s t i g a t i o n s  and Consul ta t ions 

Reported Exposures 

P l a n s  Approved 

V e n t i l a t i o n  Reconmenda t i o n s  

V e n t i l a t i o n  Measurements 

Sound Level Measurements 

F i l t e r  Systems Tested 

Resp i r a to ry  P r o t e c t i o n  

F i t t i n g  & Tra in ing  - LASL 

F i t t i n g  & Tra in ing  - Other 

C a r t r i d g e s  QA Tested 

I n d u s t r i a l  Hygiene Surveys 

Health and S a f e t y  T a l k s  

T o t a l  Attendance 

342 

72 

9 

27 

9 

47 

24 

0 

138 

36 

2830 

5 

2 

17 5 

- 

23 

205 

95 

10 

22 

16 

72 

24 

72 

168 

31 

1244 

0 

3 

40 

j 
I 
I 

I 
I 

I 

I 
I 
i 
I 
I 
! 

I 
j 
I 

I 
! 
I 
I 

I 
I 
I 
I 

I 
j 

I 
I 

I 

I 

I 

! I  

I 
I 

~ 

I 
I 

i 

' I  

I 
I 

I 

1978 
Ap r i 1-J une 

328 

116 

4 
2 1  

32 

0 

0 

13 7 

205 

0 

1977 

0 

0 

0 



2.3.3 Laborator!; Se rv ices  

A t o t a l  of 3859 samples, n o t  i nc lud ing  Q u a l i t y  Control  (QC), were 

submit ted and analyzed. Nonradiometric procedures were minimal; amounting t o  

seven b r e a t h i n g  a i r  eva lua t ions ,  approximately 200 metals, and 60 samples f o r  

o r g a n i c  a n a l y s i s .  

of a i r  i n  t h e  work p l a c e  so t h a t  immediate a c t i o n s  can be  taken by the  

I n d u s t r i a l  Hygienis t  . 
2.3.3.1 Plutonium Analysis 

Every e f f o r t  fs being made t o  perform ins t rumen ta l  a n a l y s i s  

A t o t a l  of  641  urine/ and 48 QC samples showed an average of 85.1 2 

5.9 ( l o )  recovery of t h e  24%j internal tracer. 

samples analyzed w e r e  l o s t  b&ause of low recovery (< 40%).  

q u a r t e r l y  Marshal l  I s l a n d e r s '  u r i n e  samples (20) were analzyed f o r  a number of 

n u c l i d e s ,  i n c l u d i n g  plutonium. A d i s t r i b u t i o n  of the levels of plutonium 

found during t h i s  q u a r t e r  i s  t a b u l a t e d  i n  Table 2.2. 

2.3.3.2 Miscellaneous Analyses 

Only 1.1% of all of the  

The f i r s t  of t h e  

a) A l l  ana lyses  were completed on t h e  Marshall  I s l a n d e r s '  u r i n e  

samples (Am, U, T, Cs, and y Decay Nuclides).  

a s i g n i f i c a n t  count.  

Only 137Cs w a s  found t o  be  of 

1 
Samples ' 

Table 2.2 Samples Having a Given Level of Pu A c t i v i t y  ' 

% - 

L a s t  Quar t e r  
(12/15/77-3/9/78) 

238Pu 

No. - % - 
239Pu 

Th i s  Quarter 
(3/10/78-6/15/78) ' 

238Pu 239Pu 

% - No. - No. - % - No. - 

> 3  0.00 0 0.70 . 4  0.16 1 0.32 2 

0.30 - 3.0 0.23 1 2.80 18 0.79 5 0.95 6 

0.10 - 0.30 3.26 21 2.33 15 2.20 1 4  2.37 15 

0.03 - 0.1 6.29 40 8.86 61 9.50 6 1  10.25 66 

< 3  90.20 578 85.30 547 87.20 558 86.12 552 
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i 
I 
I 

b)  Fourteen of  t he  199 u r ine  samples  from LASL analy!zed f o r  
I 

tritium we.re g r e a t e r  t han  50 uCi / !L .  

metric, and delayed neutron techniques shows good agreement. 

Comparison of t h e  g rav ime t r i c ,  radio- 
I 
i 
i 

2 . 3 . 3 . 3  . Qual i ty  Control and Q u a l i t y  Assurance 
I During t h e  q u a r t e r ,  a q u a l i t y  c o n t r o l  program and record keeping 
I 

system f o r  b r e a t h i n g  a i r  samples w e r e  i n s t i t u t e d .  

and r e f e r e n c e s t a n d a r d s  w i l l  be a p a r t  of t hese  determinat ions.  ' 

In t h e  future; ,  QC c h a r t s  
I 

Mercury w a s  t h e  only a n a l y t e  found to  be unsa t i s fac to& in our QC 

Environmental P r o t e  %.-ion Agency (EPA) QA tritium sampies were no t  Program. 

up t o  s t anda rd ,  bu t  b i a sed  t q k d  a va lue  below that given by t h e  EPA. 

w i s e ,  o u r  NIOSH PAT program h p l e s  f o r  round 47 w e r e  a l l  u n s a d s f a c t o r y  f o r  

Pb, Zn, C d ,  and asbes tos .  

Like- 
I 

I 
I 
I 

X I  

2 . 3 . 4  Data Management I 
I 

During this quarter t h e  a i r  sampling d a t a  base was developed by 

t r a n s f e r r i n g  information from d a t a  s h e e t s  t o  cassette t a p e s  which then read 

d i r e c t l y  i n t o  the H e w l e t t  Packard (W) computer f o r  f u r t h e r  treatment.  The 

hood survey d a t a  and noise measurements are o u t l i n e d  and w i l l  be implemented 

n e x t  q u a r t e r .  
I 
I 

I 
I 

I 

I 
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' SECTION 3 .  ' ' 

ENV1RON"TA.L PROTECTION 

3.1 WASTE MANAGEMENT - H-7 

3.1.1 I d e n t i f i e d  Problems 

The HF-raff inate  w a s t e  generated by CMB-8 and rece ived  v i a  t h e  ba tch  

w a s t e  l i n e s  a t  Bldg. DP-257, TA-21, is causing s e r i o u s  s c a l i n g  d e p o s i t s  i n  t h e  

e x i s t i n g  ba tch  waste p ip ing  system w i t h i n  t h e  bui ld ing .  T h i s  system had t o  be 

taken apart several t i m e s  dur ing  t h i s  p a s t  q u a r t e r  for c leaning .  

is being implemented t o  provide f o r  r a p i d  r i n s e  of t h e  l i n e s  wi th  t a p  water 

A procedure 

a f t e r  each use. 

after t h e  l i n e s  are used. 

The p ip ing  system is  being redesigned t o  provide  f o r  drainage 

Higher than  normal concent ra t ions  of 241Am have continued i n  the  

r a d i o a c t i v e  i n d u s t r i a l  waste i n f l u e n t s  rece ived  a t  TA-21-257 dur ing  t h i s  p a s t  

q u a r t e r .  CMB-11 personnel  have been c leaning  up p r i o r  t o  t h e i r  move t o  TA-55, 
Plutonium F a c i l i t y ,  e a r l y  nex t  q u a r t e r  and%have d iscarded  more concentrated 

wastes through both t h e  i n d u s t r i a l  and ba tch  l i n e s  t o  DP-257. Some of t h e  

ba tch  wastes may have leaked i n t o  t h e  i n d u s t r i a l  tanks due t o  t h e  s c a l i n g  

problem descr ibed above. 

TA-21-257 have remained wi th in  the  usua l  discharge l i m i t s ,  bu t  it has been 

necessary t o  re-treat t h e  waste several t i m e s  and t h e  r e s u l t a n t  f e r r i c  hydroxide 

s ludge  exceeds 1 0  nCi/g i n  t r ansu ran ic  (TRU) content.  The ba tch  c a u s t i c  w a s t e  

now con ta ins  more than  10 nCi/g i n  TRU content  and w i l l  y i e l d  r e t r i e v a b l e  cement 

p a s t e  when t r e a t e d .  

The 241Am concent ra t ions  i n  t h e  e f f l u e n t s  from 

0 

Another l e a k  developed i n  t h e  XO-2 cool ing system a t  LAMPF, TA-53, 

t h i s  p a s t  q u a r t e r .  

lagoons a t  TA-53. 

t o  inc rease  b u t  are c a l c u l a t e d  t o  remain well. below t h e  Radioac t iv i ty  Concen- 

t r a t i o n  Guide values  from DOEM 0524. 

Approximately 4000 L per  dc:, is being discharged t o  t h e  

fie i n  t h e  lagoons can be expected 7 The q u a n t i t i e s  of 3He and 

In t he  des ign  of t h e  T r i t i u m  Systems T e s t  Assembly (TSTA) a t  TA-21-155 

an  emergency cool ing  w a t e r  (ECtJ) system i s  provided i n  case of f a i l u r e  of t h e  

c i r c u l a t o r y  c h i l l e d  water system. Since t r i t i u m  contamination of t he  ECW i s  

p o s s i b l e ,  i t  i s  planned t h a t  ECW will be discharged t o  the  r ad ioac t ive  l i q u i d  

waste c o l l e c t i o n  system serv ing  DP-East. The pump s t a t i o n  a t  SP-233 i s  not  

26 



I 

i 

I 

adequately s i z e d  t o  handle  the flows expected from t h e  E C S ,  thedefore before 

t h e  TSTA becomes o p e r a t i o n a l  (estimated FY81) modi f i ca t ions  mus< be made a t  
I 

DP-223. I 

The sanitary abso rp t ion  system a t  TA-50 (Waste Managdent S i t e )  

has  been overloaded f o r  several y e a r s  due t o  t h e  a d d i t i o n a l  per ionnel  now 

l o c a t e d  a t  TA-50-1. 

pump o u t  t h e  s e p t i c  tank s e v e r a l  tines p e r  week. I n  t h e  P l a n t  ipgrading 

P r o j e c t  (FY80 Line  I t e m  r e q u e s t )  t h e r e  is  p rov i s ion  f o r  i n s t a l l i n g  a l i f t  

s t a t i o n  t o  t r a n s f e r  t h e  s a n i t a r y  w a s t e  from TA-50-1 to  t h e  lagodns a t  TA-35, 

Ten S i t e .  

c a p a c i t y  i s  be ing  planned f o r  e a r l y  nex t  qua r t e r .  Two 1 .3  m ( 4  f t )  diameter 

by about  20 m (60 f t )  deep s h a f t s  w i l l  b e  d r i l l e d  i n  the area of t h e  e x i s t i n g  

t i le f i e l d . ' ; t h =  f i l l e d  w i t h  gravel.  

Recently i t  has  become necessary for t h e  Zia Company t o  

This  problem is i n  need of being resolved soon; a d d i t i o n a l  absorpt ion 

The overflow from t h e  s e p t i c  tank w i l l  
I 
I t hen  be  d i r e c t e d  t o  t h e s e  p i t s .  
I -.__-. I .- ~ . - 2  - - .. - -  . -  

I 

Areas contaiminated wi th  r a d i o a c t i v i t y  have been i d e n t i f i e d  a t  TA-50 
I 

( a t  t h e  head of Ten S i t e  Canyon) and a t  URL-33 (under t h e  Los Alamos Canyon 

Bridge).  

when t h e  sou rce  of funding has been i d e n t i f i e d .  The Ten S i t e  Canyon cleanup is 

now complicated by t h e  c o n s t r u c t i o n  of t h e  High Energy Gas Laser F a c i l i t y  t o  

It is  understood t h a t  t h e  H-1 D/D Sect ion w i l l  c o n t r o l  t h e s e  operat ions 
I 

I 

t h e  east of TA-50. I 

I 
3.1.2 

3.1.2.1 

Liquid Radioact ive Waste C o l l e c t i o n  System 

C e n t r a l  Liquid Waste Sewer System 
1 

-- 
I 

I 
I 
I 

I 

Cons t ruc t ion  of  t h e  system t o  provide h i g h  level a l a y  i n  manholes 

SM-701 to SM-708 is almost complete. 

t h a t  w a s t e  can b e  pumped around a p o s s i b l e  blockage in t h e  line:. 

The manholes also w i l l  be  modified so 

The pH c o n t r o l  system f o r '  t h e  Occupational Health Lab'oratory (OHL), 
I 

Bldg. SI-184, has  been i n s t a l l e d  i n  SM-412, TA-3, and, except !or an occas iona l ,  

overload of  a c i d ,  is  func t ion ing  well. 

pe r sonne l  t o  package concentrated w a s t e  a c i d s  f o r  pick-up by H47. 

s t o r a g e  tank f o i  50% c a u s t i c  w i l l  be i n s t a l l e d  i n  SM-412 e a r l y  / n e s t  qua r t e r .  

Arrangements have been :made w i t h  H-8 
A bulk 

I 
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The pump-sump overflow p r o t e c t i o n  system a t  SM-700, TA-3, w a s  com- 

p l e t e d  and accepted du r ing  t h i s  p a s t  q u a r t e r .  

t i o n a l  containment by au tomat i ca l ly  pumping l a r g e  volumes of l eak ing  wastes t o  

This system w i l l  provide addi- 

an emrgency  s t o r a g e  tank. 

3.1.2.3 , TA-55 Plutonium F a c i l i t r  

CMB-11 personnel  have n o t  begun t o  d i s c a r d  r a d i o a c t i v e  l i q u i d  

w a s t e  via t h e  p rocess  and i n d u s t r i a l  l i n e s  t o  TA-50; they should begin process- 

i ng  r a d i o a c t i v e  materials during t h e  nex t  q u a r t e r .  

problems, which are being c o r r e c t e d  by work o rde r ,  t h e  l i nes  are ready t o  begin 

r ece iv ing  r a d i o a c t i v e  l i q u i d .  

t h e  TA-50 p l a n t ,  deg rada t ion  of t h e  TA-50 e f f l u e n t  w i t h  r e s p e c t  t o  both chemical 

(F, EO3, and TDS) and r a d i o a c t i v e  (Am & Pu) q u a l i t y  can be  expected. 

3.1.2.3 

Except f o r  several minor 

Since t h e s e  wastes w i l l  b e  t r e a t e d  d i r e c t l y  through 

S t a t u s  of - -” the Radioact ive Liquid Waste Co l l ec t ion  System Improvements 

The c o n s u l t i n g  engineer ,  Joseph C. . E.eichecberger - -  ,-was s e l e c t e d  and a 
-- - - - - - __ - 

c o n t r a c t  is being nego t i a t ed .  

t h e  L S L  f o r  a t o u r  of t h e  si te.  

proposed des ign  c o s t  i s  too high.  

Criteria Report (DCR) i n  o r d e r  t o  c l a r i f y  t h e  scope of work. Meetings w i t h  

t h e  c o n s u l t a n t  are a n t i c i p a t e d  and w i l l  be h e l d  i n  o rde r  t o  consider  t he  work 

and t h e  des ign  c o s t .  

M r .  Reichenberger’s p r o j e c t  manager v i s i t e d  

DOE and t h e  LASL concur t h a t  t h e  consul tant’s  

The LASL is  c u r r e n t l y  reviewing t h e  Design 

3.1.2.4 S t a t u s  of  t h e  Radioact ive Liquid Waste Treatment P l a n t  Improvement -- 
I n  response to  t h e  TWX rece ived  from DOE/Division of M i l i t a r y  Appli- 

, c a t i o n s  (DNA) which quest ioned t h e  need f o r  bo th  t reatment  p l a n t  upgrading and 

t h e  solar evaporat ion ponds, t h e  LASL prepared a P o s i t i o n  Paper.  

reconsended that  t h e  proper  course of  a c t i o n ,  given t h e  funding r e s t r i c t i o n s ,  

The Paper 

is  t o  proceed now w i t h  p l a n t  upgrading and t o  add on the  s o l a r  ponds wi th  later 

funding . 
A Schedule 44 Data Sheet,  i nc lud ing  p l a n t  upgrading only,  has been . 

t r ansmi t t ed  t o  DXA f o r  cons ide ra t ion  as  a FY80 Line Item a t  about $7.5M. A 

s e p a r a t e  Data Sheet w i l l  be t r ansmi t t ed  l a t e r  t h i s  year  r eques t ing  FY81 funds 

f o r  t h e  s o l a r  ponds. 
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Construct ion of t h e  p i l o t  s o l a r  pond has been awarded 1 t o  t he  Zia 
Conpany. 

should be  completed by t h e  f a l l  of 1978. 

Construct ion i s  expected t o  begin e a r l y  i n  the next  q u a r t e r  and 
i 
I 

H-7 i s  not  s a t i s f i e d  w i t h  t h e  T i t l e  I concept f o r  t h e l a p p l i c a t i o n  

of powered a c t i v a t e d  carbon (PAC). Experimental work on t h e  use of PAC is  

p r e s e n t l y  being s t u d i e d  by H-7.> 
. --.. - _ . I . . -  

I .  
I 

3.1.3 C o l l e c t i o n  S t a t i o n s  f o r  Liquid Radioactive Wastes I 
3.1.3.1 TA-2 Omega S i t e  1 

$. ! 
I 

A t o t a l  volume of i 0 , O O O  2 of wastes w a s  t r a n s f e r r e d  erom TA-2 t o  

TA-50 during t h i s  qua r t e r .  D I I 

3.1.3.2 TA-3 Main Technical  Area I 
I 
i A t o t a l  of 57,000 R of miscellaneous wastes, most ly  P F  from cleaning 

ope ra t ions ,  w a s  t r e a t e d  during t h i s  per iod.  

i 
I 

I 

I 3.1.3.3 TA-21 DP West --- 
Tank t ra i ler  d e l i v e r i e s  of americium w a s t e  t o t a l e d  15\000 R while 

I 

t h e  volume of wastes i n  s m a l l  c o n t a i n e r s  t o t a l e d  1,050 R. 
I 

3.1.3.4 TA-43 Health Research Laboratom I - 
R a 4 i o a c t i v i t y  of 1,200 pCi/!L (B) w a s  found i n  t h e  A p r i l  12,  1978, 

composite sample c o l l e c t e d  by H-7 personnel  from t h e  i n d u s t r i a l i w a s t e  sump a t  

HRL TA-43. Attempts t o  i d e n t i f y  t h e  contaminating n u c l i d e s  w e r e  unsuccessful.  

I n  a d d i t i o n ,  730 R of miscel laneous wastes w e r e  t r a n s f e r r e d  t o  TA-50 o r  TA-21- 

257 dur ing  t h i s  q u a r t e r .  

i 

I 

~ 

_ -  3.1.3.5 TA-53 Meson Physics  i, 

Because of cont inued l e a k s  i n  t h e  XO-2 coo l ing  loop a t  TA-53, 75,000 !L 
7 o r  w a s t e  water con ta in ing  about 1 Ci of 3H and 0.1 Ci of 

from t h e  waste tanks i n  t h e  experimental  area t o  t h e  sewage lagbons a t  TA-53 

between A p r i l  1 t o  June 30, 1978. 

lagoons averaged abou t  7% of  t h e  r a d i o a c t i v i t y  Concentrat ion Guide values from 

B e  we?e t r a n s f e r r e d  
I 

I 
At t h e  end of t h e  q u a r t e r  t h e  water i n  the  

I 
3 7 i 

WEM.0524 f o r  H e  a n d ' l e s s  t han  1% f o r  Be.  N o  waste was t ransFerred from 
I Nuclear Chemistry o r  TJ?lR to  TA-50 during t h i s  qua r t e r .  i 

i I 
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The system f o r  pumping 3H-containing water  t o  t h e  s t a c k  a t  TA-53 f o r  

evapora t ion  w a s  t e s t e d  dur ing  t h e  q u a r t e r  by ?E'-Division personnel  and was 

found t o  con ta in  s e v e r a l  l eaks .  

should provide  a n  op t ion  f o r  d i s p o s a l  of a few liters p e r  hour of 3H-containing 

w a t e r  b u t  the problem of managing l a r g e r  volumes of waste, such as the  present  

l e a k ,  s t i l l  remains. 

When the l eaks  are r e p a i r e d ,  t h i s  system 

3.1.4 Treatment of Liquid Radioac t ive  Wastes 

3.1.4.1 Contaminated Liquid Waste Treatment P l a n t ,  TA-50 -- 
The steel tank  a t  TA-50 used f o r  s t o r a g e  of l i q u i d  C02  is made of an 

a l l o y  t h a t  undergoes low temperature  embri t t lement .  The t ank  has  been provided 

wi th  p o s t s  and warning s i g n s  and has  been kept  i n  opera t ion .  

f o r  a new tank  have been w r i t t e n  bu t  no commercial tanks manufactured i n  t h e  

The s p e c i f i c a t i o n s  

United S t a t e s  meet t h e  requirements.  

f a b r i c a t e d  a t  cons ide rab le  extra expense and time dealy.  

It appears  t h a t  a tank  w i l l  have t o  be 

Discharge Levels 

Activit ies andminera l  concen t r a t ions  averaged: 

239Pu 3.3 F.Ici/g 

8 9 ~ r  2.2 , , C m  

1.1 ,,ciia 
241h 3.9 ~ O - ~ - ~ C I / R  

*O3 

6.3 x pCilR 238 
' Pu 

F- 4 mg/R 
56.5 mg/2 

T o t a l  So l ids  1,070 mg/R 

- 

(See a l s o ,  Tables  3.1 and 3.2 and Figures  3.1 and 3.2 f o r  miscel laneous data.) 

3.1.4.2 Contaminated Liquid Waste Treatment P l a n t ,  TA-21-257 

Cons t ruc t ion  of' t h e  pug m i l l  enc losure  has  been f i n i s h e d  and the 

v e n t i l i t i n g  system is working a s  designed. 

and weather p r o t e c t i o n  for t h e  tanks w e s t  of DP-257 has  s t a r t e d  bu t  i s  being 

delayed by t h e  n e c e s s i t y  t o  main ta in  d e l i v e r y  of t h e  Am trailers from CMB-11. 

Construct ion of the  a d d i t i o n a l  s p i l l  
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The d e l i v e r i e s  of t h e  Am trailers from CMB-11 are expected t o  s t o p  
I 
I 
I 

e a r l y  i n  t h e  next  q u a r t e r  as t h e  move t o  TX-55 is  completed. HI-1 personnel plan 

to  g e n e r a t e  small volumes of high a c t i v i t y  wastes from glovebox1 cleaning opera- 

t i o n s .  

Am s o l u t i o n s  w e r e  i n  t h e  p a s t .  

These wastes w i l l  b e  t r a n s f e r r e d  t o  DP-257 i n  t h e  t r a id r s  much as t h e  
I 

I 
P i l o t  p l a n t  o p e r a t i o n s  were continued on a r e n t e d  conkinuous processor 

w h i c h  could r e p l a c e  t h e  pug m i l l  a t  TA-21-257. The u n i t  appears t o  func t ion  as 

Table 3.1 Miscellaneous Data, TA-50, WM-Site I I 
I 
I 

I n f l u e n t  Waste Flow, Sewers 

Waste Treated by Ion  Exchange 

Batch Wastes Treated 

Omega spen t  r egene ran t  

P l a t i n g  and c l ean ing  s o l u t i o n s  

Miscellaneous 

B - y Wastes 

From Wing 9, CMR Bldg. 

S o l i d s  t o  Disposal  a t  Mesita d e l  Buey 

Sludge from vacuum f i l t r a t i o n -  

Sludge from g r i t  chamber 

Miscellaneous 

Miscellaneous 

6 10.9 x 101 R 
10.9 x l o i  R 6 

i 
i 

31,552 R I 

56,770 11 j 
390 R I 

i 
I 

130,204 R I  i 
I 
I 
I 

135/200 111 f i b e r  drums 

0 R s t ee l id rums  

2/200 R f i b e r  drums 

0/215 R skeel drums 

Table  3.2 Miscellaneous Data, TA-35, Ten S i t e  

I n f l u e n t  Waste Flow 

Volume of Waste Pumped t o  TA-50 

I 
187,130 2: I 
118,510 Ri 
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1 J 1 1  I 1  1 1 1 1 1  I 
TA-21, DP 257 (EXCL. BATCH WASTES) 

I 

L 
0 
i- 
3 
-I 
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...  IO-^ 

I 1  1 1  I I ~ ~ l l l 1 1  
67 69 711 73 75 771 2 3 4  

lo-8 

YEARS QUARTERS 
1978 

Figure  3 . 1  .Va r i a t ion  i n  ‘plutonium concent ra t ion  - 
Annual averages 1967  - 1978. 
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Figure 3.2 Volumes of waste treated chemically, 
per year 1967 - 1978. I 
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i n d i c a t e d  on s y n t h e t i c  waste bu t  p r e c i s e  d a t a  could not  be  taken because of 

problems i n  maintaining cons t an t  cement powder feed rates. 

be cleaned up e a r l y  i n  t h e  n e x t  q u a r t e r  and r e tu rned  t o  t h e  vendor. 

The processor w i l l  

3.1.4.2.1. Volume Treated 

During t h i s  q u a r t e r ,  t h e  fol lowing wastes were t r e a t e d  a t  Building 

257: 
6 1.3 x 1 0  R of i n d u s t r i a l  waste 

17,000 R of americium 

3,200 9, of " s t r i p <  waste 

3,400 R of c a u s t s c  process  waste 
__N_ - - ____ . - -.. 

* 3.1.4.2.2. Discharge Level; 1 
! __ - - -- -- 

R a d i o a c t i v i t y  and mineral  c o n s t i t u t e n t s  of p l a n t  e f f l u e n t s  averagca: 

F- 230 mg/R 

302 mg/!2 
- 

NO3 
T o t a l  S o i l d s  4170 mg/R 

(See Table 3.3 and F igures  3.1 and 3.2)  

i 
I 

3.1.4.3 T o t a l  Radioact ive Liquid Waste 

6 

This q u a r t e r  the 
Raw w a s t e  f lows r ece ived  a t  TA-50 inc reased  from 8.3 x 10 !2 i n  t h e  

6 f i r s t  q u a r t e r  of  CY78 t o  10.9 x 1 0  

r a w  w a s t e  f lows a t  TA-21-257 decreased from t h e  1.0 x 1 0  R received i n  t h e  

f i r s t  q u a r t e r  of CY78 t o  8.1 x lo5 R. 
and e f f l u e n t s  a t  the DP-257 p l a n t  increased during th i s  q u a r t e r  when compared 

with t h e  f irst  q u a r t e r  f o r  CY78. 

R i n  t h e  p a s t  q u a r t e r .  
6 

Plutonium concen t r a t ions  i n  t h e  i n f l u e n t s  

The plutonium concen t r a t ions  i n  both the  

i n f l u e n t s  and e f f l u e n t s  a t  TA-50 decreased t h i s  p a s t  q u a r t e r .  



Table 3.3,  Miscellaneous Data, TA-212-57, DP-West I 

I 

I n f l u e n t  Waste Flow, Sewers . 

Waste Treated 

DP-East 'Waste  wi th  Ac t iv i ty  below MPC 
Discharged t o  Canyon without 

Batch Wastes Treated 

Raw americium 

Raw " s t r i p "  s o l u t i o n s  

Miscellaneous 

General '  s t anks  wa.$es 

Wastes t o  Disposal  i n  T?L-21 P i t s  

Neut ra l ized  americium 

Trea ted  ' Is t r i p "  

Untreated KOH 

P l a n t  Sludge 

Miscellaneous 

Water 

'TA-21 Shaft Volume Used 
TA-21 CMP Volume Used 

treatment 

CMP 

34,140 R 
O R  

3,366 R 
O R  

108 II 
258 !L 

- 

8.1 l o5  je. 
6 1  1 . 3  x 10 iR 

O R  

17,100 2,' 
3,180 R 
730 JL 
O R  I 

O R  i 
** 

Non-Re t . Shaf t s  

4,407 R ~ 

I O R  i 
I 

O R  1 
i 

350 L i 
I 

I 
50 R I 

9,768 !?, 

51,097 R I 

* 
CMP-corrugated metal p ipe  

ec 
i 
I .. .. 

Non-Ret. - nonre t r ievable ;  s h a f t s  d r i l l e d  i n  t u f f  24/200i R 
f i b e r  drums w/non-ret. s o i l  s e n t  t o  TA-54 (Mater ia l  Disposal  S i t e ) .  

I 

I 
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3.1.4.4 Analy t i ca l  Laboratory ~ Sect ion  A c t i v i t i e s  (Second Quarter  1978)  

3.1.4.4.1 Radiochemical Analyses 

The radiochemical  ana lyses  of l i q u i d  waste t reatment  p l a n t  samples 
L i n d i c a t e  t h a t  t h e  239Pu i n  t h e  TA-50 p l a n t  f o r  t h i s  q u a r t e r  w a s  32% of t h e  

t o t a l  plutonium fround i n  t h e  t r e a t e d  samples .  

plutonium samples contained an average of 52% Pu. The t o t a l  plutonium concen- 

t r a t i o n s  i n  t h e  e f f l u e n t  samples from bo th  t reatment  p l a n t s  w e r e  w e l l  below 

the  DOEM 0524 Rad ioac t iv i ty  Concentrat ion Guide (CG) va lue  f o r  239Pu f o r  'uncon- 

The TA-21-257 p l a n t  e f f l u e n t  

t r o l l e d  areas. 

The average i n  t h e  TA-50 p l a n t  e f f l u e n t  samples ca l cu la t ed  

. from weekly composite d a t a  and t h e  A p r i l  and May monthly composite radio- 

s t ronium analyses  i s  48% of  t h e  DOEM 0524 CG va lue  f o r  '0Sr. 

The ''5, conten t  of t h e  e f f l u e n t  samples from t h e  TA-21-257 p l a n t  

has  been below t h e  CG va lue  f o r  "5,. 
10% of t h e  CG value.  

3.1.4.4.2 

The average concent ra t ion  w a s  less than 

TA-SO P l a n t  E f f l u e n t  Mineral  --- and Trace Metal Analyses 

The t o t a l  n i t r a t e ,  f l u o r i d e ,  chromium and d isso lved  s o l i d s  averaged 

--- 

565%, 235%, 184%, and 107%, r e spec t ive ly ,  of t h e  New Mexico Ground Water 

Standards.  

Theaverage mercury concent ra t ion  w a s  j u s t  equal  t o  t h e  New Mexico 

Ground Water Standard.  The h i g h e s t  concent ra t ion  of mercury w a s  250% of t h e  

Standard,  and t h e  weekly composite mercury concent ra t ion  exceeded 300X. 

'The average concent ra t ions  of c h l o r i d e ,  cyanide,  copper,  cadmium, 

z inc ,  and l e a d  w e r e  a l l  below the  Ground Water Ctandards. The l ead  concen- 

t r a t i o n  i n  one weekly composite sample was 412",' of t h e  s tandard .  

3 .l. 4.4.3 

J 

TA-21-257 P l a n t  E f f luen t  Mineral  & Trace Metal Analyses 

The f l u o r i d e  concent ra t ion  averaged 135 t i m e s  the  New Mexico Ground 

Water Standards.  These h igh  f l u o r i d e  concent ra t ions  r e s u l t s  from sca l ing  

p r o b l e m  i n  t h e  waste c o l l e c t i o n  system (see I d e n t i f i e d  Problems sec t ion ,  

3.1.1). 
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I 

The t o t a l  n i t r a t e ,  chromium, and dissolved s o l i d s  averaged 30202, 

605%, and 417%, r e s p e c t i v e l y ,  o f  t h e  New ?.Iexico Ground Water Standards. 
I 

The average concen t r a t ions  of  ch lo r ide ,  cadmium, copqer, mercury, 

l ead ,  and z i n c  were a l l  below the  Ground Water Standards.  1 

I 

3.1.4.4.4 Flonthly Composite Analyses 
I 

The a r s e n i c  and selenium concentrat ions i n  t h e  TA-50 / p l a n t  e f f l u e n t  

composite s a u p l e s  were less than t h e  New Mexico Ground Water Standards. 

Inc reased  amounts of 241Am have been found i n  the  e f f l u e n t  samples 

from t h e  TA-21-257 treatment p l a n t .  

much as 20% of t h e  DOEM CG va lue  f o r  

3.1.4.4.5 Instrumented Analyses I I 

I 

These 241Am concen t r a t ions  'are now as 
241h I 

i 

The Varian AA Atomic Absorption Spectrophotometer will be replaced 

by the Varian Company because of f a i l u r e  t o  meet publ ished performance speci-  

f i c a t i o n s .  - T h e  spectrophotometer should arrive and be  i n s t a l l e d  by a f i e l d  

I 

eng inee r  by August. 

3.1.5 Cross-Connection Control  Program 
I 

Cros's-connection in spec t ions  w e r e  conducted on a n u d e r  of bu i ld ings  

du r ing  t h i s  qua r t e r .  Among t h e  b u i l d i n g s  surveyed 'were:  TA-3-66, -65, -130, 

-177, -207; TA-18-1, -28, -31, -29, and -141. 

ment Building 66 a t  TA-3 r equ i r ed  a s u b s t a n t i a l  number of personnel f o r  com- 

p l e t i o n  because of the s i z e  of t h e  b u i l d i n g  and because !of unrecorded a l t e r a t i o n s  

t o  t h e  p ip ing  systems which have been made s i n c e  t h e  completion' of construct ion.  

Although t h e  f i e l d  survey of t h i s  b u i l d i n g  i s  complete, a d d i t i o k l  e f f o r t  w i l l  

b e  r e q u i r e d  to  d r a f t  a f i n a l  r e p o r t .  I n  t h e  meanwhile, a small! Job Ticket  has  

been prepared t o  e l i m i n a t e  a h o t  w a t e r  r e t u r n  l i n e  from t h e  p l a t i n g  shop area. 
I 

This  connect ion c o n s t i t u t e s  a s e r i o u s  hazard because p l a t i n g  sojtutions can be  

t r a n s f e r r e d  in to  the h o t  p o t a b l e  water system. With t h e  exception of Building 

TA-18-28, P a j a r i t o  Laboratory,  which w i l l  r e q u i r e  some minor mohif i c a t i o n s ,  

The i n s p e c t i o n  o f  Shops Depar t -  
1 

I 

I 
I 

none of t h e  o t h e r  b u i l d i n g s  w i l l  r e q u i r e  c o r r e c t i v e  work. I 

I n s t a l l a t i o n  of backflow p reven te r s  t o  provide s i te  i ' s o l a t i o n  w a s  I 
I completed a t  TA-35 Ten S i t e  and TA-46 W A S i t e .  

I 
I 
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I n  Building TA-3-184, OHL Building, t h e  s a f e t y  showers were removed 

from t h e  i n d u s t r i a l  water system and connected t o  t h e  p o t a b l e  w a t e r  system. 

Work began on r e l a b e l i n g  the p ip ing  s y s t e a  w i t h i n  t h e  b u i l d i n g  s i n c e  both the  

co ld  p o t a b l e  w a t e r  and cold i n d u s t r i a l  water system had i d e n t i c a l  l a b e l s .  

Work began on t h e  i n s t a l l a t i o n  of  vacuum breake r s  as an i n t e g r a l  

p a r t  of t h e  l a b o r a t o r y  s i n k s ,  fume hoods, and cup s i n k s  on t h e  second f l o o r  

of t h e  HRL Building 1, TA-43. 

s e p a r a t e  p o t a b l e  and i n d u s t r i a l  water s y s t e m  w i t h i n  t h i s  bu i ld ing .  

An Engineering Study has  been prepared f o r  improvement of t h e  water 

Work on t h i s  p r o j e c t  

An Engineering Study w a s  requested t o  provide 

system w i t h i n  Building 1, TA-50, Waste Management S i t e .  

w i l l  be begun dur ing  FY79. 

A Spanish language v e r s i o n  of "Water, Water, Everywhere" w a s  com- 

p l e t e d  du r ing  the q u a r t e r .  

c o u n t r i e s  o r  r eg ions ,  i nc lud ing  t h e  Southwestern- United S t a t e s .  

The f i l m  should be u s e f u l  i n  Spanish-speaking 

No water q u a l i t y  complaints were received t h i s  q u a r t e r .  

3.1.6 Environmental Program A c t i v i t i e s  

3.1.6.1 R e s p o n s i b i l i t i e s  Under t h e  Fede ra l  Water P o l l u t i o n  Control -- 
(Clean Water A c t )  

Prel iminary work has  been completed on t h e  NPDES permit and i t  is 

scheduled f o r  "publ ic  not ice"  i n  the n e a r  f u t u r e .  

t h e  d r a f t  "DES permit  w i l l  be publ ished i n  two o r  t h r e e  newspapers and posted 

i n  l o c a l  p o s t  o f f i c e s .  

February, Group H-7 h a s  verbally,  proposed modif icat ions t o  t h e  monitoring re- 

quirements contained i n  t h e  proposed NPDES p e r m i t . ,  The Environmental Protec- 

"Publ ic  no t i ce"  means t h a t  

As a r e s u l t  of the monitoring program i n i t i a t e d  i n  

t i o n  Agency (EPA) has  requested H-7 r e f r a i n  from making formal comments u n t i l  

a f t e r  t h e  permit  i s  on "publ ic  notice." I n  Addition, personnel  from EPA have 

scheduled a visit for t h e  week of J u l y  17-21 t o  d i s c u s s  any problems H-7 has 

w i t h  t h e  permit.  

- 

EPA has agreed t o  i s s u e  a s i n g l e  NPDES permit  au tho r i z ing  both in-  

d u s t r i a l  and domestic waste d i scha rge r s .  

ques t ion  some of  t h e  e f f l u e n t  l i m i t s  contained i n  t h e  c u r r e n t  domestic w a s t e  

NPDES permit.  As a r e s u l t ,  H-7 has i n i t i a t e d  d i scuss ions  wi th  t h e  s ta te  i n  an 

This has  allowed H-7 t o  formally 
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e f f o r t  t o  

p e r  s onne 1 

I I 
I 

r e l a s  t h e  f e c a l  col i form e f f l u e n t  l i n ' i t s .  

have scheduled a v i s i t  t o  tour  a l l  of o u r  domestic waste t reatmsnt  

In e a r l y  J u l y ,  s t a t e  

f a c i l i t i e s .  I 
I 

H-7 has  i n s t i t u t e d  a program i n  cooperat ion with H-5 tlo i n su re  com- 

p l i a n c e  wi th  t h e  Designation of Hazardous Substances regula t ions i  (40  CFR 1 1 6 ,  

117, and 118).  In response t o  a s u i t  by the  Manufacturing Chernilsfs Association, 

a U.S. D i s t r i c t  Court has  granted a prel iminary i n j u n c t i o n  p roh i6 i t i ng  EPA from 

enforc ing  t h e  r egu la t ions .  

I 

H-7 has  requested a l e g a l  opinion f < o m  LASL/ADLL 

concerning Laboratory r e spons4b i l i t y  during the  cont inuing l i t i g a t i o n .  H-7 
I 

w i l l  cont inue  t o  monitor t h e  c )u r t ' s  a c t i o n  i n  t h i s  case.  I 
I 

I 

I 

: 

3.1.6.2 R e s p o n s i b i l i t i e s  Uiider t h e  Safe  Drinkinq Water Act (SDWA) 

New Mexico w a s  r e c e n t l y  granted r e s p o n s i b i l i t y  f o r  adminis ter ing the  

SDWA by EPA. 

and Z i a  l a b o r a t o r i e s  t o  ana lyze  dr inking  water samples. The Lo: Alanos County 

is  cont inuing  t o  per f  o m  b a c t e r i o l o g i c a l  work which inc ludes  sardples co l l ec t ed  

from t h e  LASL d i s t r i b u t i o n  system and t o  r e p o r t  t h e  r e s u l t s .  

H-7 has  i n i t i a t e d  a c t i o n  t o  ob ta in  "approval" f o r  ' c e r t a i n  LASL 

I 

I 
I 
I 

I 
3.1.6.3 R e s p o n s i b i l i t i e s  Under t h e  Toxic Substance Control  Aci (TOSCA) 

A t  t h e  p re sen t  t i m e  t h e  primary impact of TOSCA on Ladoratory a c t i v i -  

ties s t e m s  from r e c e n t  d i s p o s a l  and marking r egu la t ions  f o r  polychlor inated 

biphenyls  (PCB). 

t h a t  LASL is i n  compliance wi th  t h e  r egu la t ions .  

done on seeking  approval  f o r  t h e  d i s p o s a l  of PCB's i n  our Radioac t iv i ty  Con- 

taminates  Waste L a n d f i l l .  

t h e  d i s p o s a l  of PCBs i n  la te  Ju ly .  

3.1.7 S p e c i a l  S tud ie s  

H-7 is working w i t h  H-8, H-5, and t h e  Z i a  Comiany t o  in su re  

Prel iminary wdrk has been 

H-7 expec ts  t o  reques t  formal approval from EPA f o r  
I 

i 
U t i l i z a t i o n  ------ of Power P l a n t  Stack Gas t o  Evaporate L i q l i d  Wastes 

The o p e r a t i o n  of t h e  p i l o t  p l a n t  has been continued d t h  some delays 

, i  due t o  b o i l e r  shutdown and r e p a i r s  t o  equipment. 

Some of  t h e  condensate samples  have shown lower decon$amination 
< I 

f a c t o r s  than  were repor t ed  previous ly .  

demis te r ,  316SS, w a s  i n s t a l l e d .  

The demister  was removed and a new 

Some improvement i n  head l o s s  was obtained. 
I 
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I .  

The equipment w a s  t o r n  down and t h e  f l e x i p a c  scale w a s  removed with 

a s o l u t i o n  of ammonium b f l u o r i d e  (ABF). The r e s u l t a n t  s o l u t i o n  contained 

only about one-third of t h e  amount of s i l i c a  l o s t  between t h e  f eed  and the  

concentrate .  

i n  s i t u .  

balance.  

When scale next  appears  on t h e  f l e x i p a c ,  c leaning w i l l  be done 

Fur the r  s t u d i e s  w i l l  be d i r e c t e d  toward g e t t i n g  a b e t t e r  material 

Arrangements have been made w i t h  H-8 t o  determine more a c c u r a t e l y  

Equipment changes now make t h e  c o l l e c t i o n  of l a r g e r  t h e  condensate anions.  

samples p o s s i b l e .  V a r i a t i o n s  i n  gas  f l o w  and l i q u i d  r e c i r c u l a t i o n  rates are 

planned t o  determine more a c c u r a t e l y  t h e  \optimum ope ra t ing  cond i t ion .  

3 . 2  ENVIRONMENTAL SURVEILLANCE - H-8 

3.2.1 Environmental P r o t e c t i o n  Activit ies 

3.2.1.1 Environmental Assessment 

The n e w  Laboratory Environmental R e v i e w  Committee (LERC) Charter ,  

which i d e n t i f i e s  H-8 ' s  r o l e  i n  t h e  environmental review process ,  w a s  issued 

June 5 .  

The d r a f t  environmental impact s ta tement  (DEIS) f o r  t h e  Laboratory 

There w i l l  be a 90- w a s  announced i n  t h e  Fede ra l  R e g i s t e r  on June 27, 1978. 

day review pe r iod  be fo re  t h e  f i n a l  impact s t a t e m e n t w i U b e  prepared. 

A review of t h e  environmental assessment f o r  t he  Hot Dry Rock Geo- 

A programmatic update thermal P r o j e c t ,  LASL/G-Division, has  been i n i t i a t e d .  

and review of p o t e n t i a l  new environmental impacts w i l l  b e  coordinated with t h e  

U.S. F o r e s t  Se rv lce  and LASL p a r t i c i p a t i n g  groups. 

3.2.1.2 Engineering Qua l i ty  Assurance 

Seven p r o j e c t s  and 523 Z i a  work o r d e r s  w e r e  reviewed and appropr i a t e  

recommendations made. R e v i e w s  cons i s t ed  of examining T i t l e  I engineering draw- 

i n g s  and s p e c i f i c a t i o n s ,  a t t e n d i n g  T i t l e  I1 review meetings t o  provide H - 8 ' s  

i n p u t  i n t o  f i n a l  drawings and s p e c i f i c a t i o n s ,  and surveying proposed construc- 

t i o n  s i tes  f o r  p o s s i b l e  environmental problems. Consulting work r e l a t i n g  t o  
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HeatFng, V e n t i l a t i n g ,  and Air Conditioning ( a A C ) -  modi f i ca t ions  iin the Occupa- 

t i o n a l  Heal th  Laboratory (OHL) and t o  s p i l l  confinement f o r  two ]30,000 gal lon 

o i l  tanks f o r  P-Division' s proposed R e l a t i v i s ' t i c  B e a m  Accelerat4r F a c i l i t y  w a s  

done. I 
I 

0 

3.2.1.3 Archasolog!- I 

I 
I 

Three f i e l d  i n s p e c t i o n  t r i p s  were made t h i s  q u a r t e r .  !The f i r s t  

w a s  a t  TA-18 ( P a j a r i t o  S i t e )  t o  i n v e s t i g a t e  a r e p o r t  of cave k i j a s  i n  the ' a r ea . .  

The second a t  TA-53 (LAMPF) w a s  t o  determine i f  any archaeologiLa1 s i t e s  would 

be  impacted by a new Experimental Building (MPF-9) f o r  AT-Division. The f i n a l  
I 

f i e l d  survey was along t h e  p i p e l i n e  p a r a l l e l i n g  P a j a r i t o  Road f o r  t h e  High 
Energy G a s  Laser F a c i l i t y  (HEGLF) water tank. i 

I 
I 

I 3.2.2 Environmental Su rve i l l ance  I 

3.2.2. I Atmospheric R a d i o a c t i v i t r  
I 
1 

A summary of a i r  sampling r e s u l t s  f o r  r a d i o a c t i v i t y  during t h e  f i r s t  
I 

q u a r t e r  of 1978 is shown i n  Table 3.4. 

y e a r  and shows no anomalies. 

The d a t a  is normal for ! t h i s  t i m e  of 

Analyses f o r  238Pu, 239Pu, 241Am,i and U have no t  

_ _  . .. - 

been completed; t h e  r e s u l t s  w i l l  be  r epor t ed  nex t  qua r t e r .  Daily f l u c t u a t i o n s  
i n  long-lived gross-beta a c t i v i t y  a t  OHL are shown i n  F igure  3./3. 

t r end  of inc reased  a c t i v i t y  i n  March and A p r i l  is normal and i s  caused by mixing 

of t h e  s t r a t o s p h e r e  w i t h  the t roposphere each spr ing.  

s t r a t o s p h e r e  are brought t o  lower a l t i t u d e s  when t h i s  mixing occurs .  

The general  
I 

F a l l o u t  ! p a r t i c l e s  i n  the  
I 

I 
' I  

i 
i 
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Table 3 . 4  Summary of A i r  Plonitoring Resu l t s  f o r  Radio- 
a c t i v i t y  During the Second Q u a r t e r  of 1978 

Mean Gross Mean Gross Mean 
Alpha Beta T r i t i u m  

(f C i / m 3 )  ( f Ci/rn3)  (pci /m3 1 
* 

3 Regional S t a t i o n s  1.0 f 0.8 105 5 100 9 2 1 2  

Mean as %CG** 1 .7  0.11 0.004 
(28 - 44 lull) 

11 Perimeter  S t a t i o n s  1.7 f 1.9 124 5 89 18 f 2 6 .  

Mean as WCG** . 2.8 0.12 0.009 

11 On-Site S t a t i o n s  1.8 f 2.3 125 k 86 32 f 63 I 

(0 - 4 lan) 

Mean as %CG*** 

x f 20 
* -  

0.09 0.003 0.003. 

- ** 
*** DOEM 0524 Concentrated Guide - uncontrol led areas 

DOEM 0524 Concentrated Guide - uncontrol led areas 
1 
: 

c 

0 . . 
*=. . 

.= 
0 

. 
,* . 

= .  
0 , .  
= o  

0 -a 6 2b i o  e;, 8;, 1w & d o  IEO 
* DAY OF THE YEAR (19'78) ba 

. .  
. . 

Figure 3 . 3  Daily f l u c t u a t i o n s  of long-lived 
gross-beta atmospheric a c t i v i t y  
a t  t h e  Operat ional  Health Laboratory. 
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, \  3.2.2.2 P r o t e c t i o n  of t h e  Environment - Airborne E f f l u e n t  I I 
I 

-- 
Measurements by Heal th  P h y s i c s  Group H-1  designed t o  d e t e m i n e  the 

q u a n t i t y  of r a d i o a c t i v e  material discarded t o  the  environment v i a  86 exhaust 

a i r  stacks and v e n t s  continued. Q u a n t i t i e s  r e l eased  during 1976 and 1977 a r e  

l i s t e d  along w i t h  1978 release d a t a  through June 16,  1978. Theirnixed ac t iva -  

t i o n  products  (FLU?) are shor t - l i ved  n u c l i d e s  released froin LMfPF. 

I 

I 
I 

Nuclide(s)  
T o t a l  Released 

1976 1977 

Pu-238 & 239 69 p C i  118 pCi 

U-235 & 239 1344 I' 560 lr 

MPF 

Th-2 34 

P-32 

167.3 'I 2151 " 

2531 I'  3945 I '  

73 284 

1-131 301 " 72 " 

1978 

66 pCi  

258 I' 

1997 

1254 " 

70 " 

20  

Ar-41 

H-3 
MAP 

I 399 c i  243 C i  107 C i  

3271 .'I* 6417 "** I 3256 " 

16420 'I 5890 'I 45843 'I 

I 

I 
I * 

** 
I 

Does n o t  i n c l u d e  22,000 C i  r e l e a s e d  from TA-3-34 on J u l y  15, 1976. 

Does' n o t  i n c l u d e  30,800 C i  r e l e a s e d  from TA-33-86 onjOctober 6, 1977. 

3.2.2.3 Ex te rna l  P e n e t r a t i n g  Radiat ion 

The average o f f - s i t e  environmental  p e n e t r a t i n g  r a d i a t i o n  dose rate 
I 

Cbackground) measured during t h e  second q u a r t e r  of 1978 w a s  1 O . h  uren/h.  The 

h i g h e s t  v a l u e  f o r  t h e  18 o f f - s i t e  s t a t i o n s  w a s  14.8 prem/h and t h e  lowest w a s  

6.9 urem/h. These v a l u e s  exclude t h e  s t a t i o n  a t  t h e  j u n c t i o n  of S t a t e  Road 4 

and Loop 4 where known contamination elevates t h e  exposure rate; which measured 

21 premlh f o r  t h i s  q u a r t e r .  

I 

I 

I 

A l l  o t h e r  o f f - s i t e  v a l u e s  were w i t h i n  the  noma1 
I 

r ange  f o r  background dose  ra te  i n  t h e  area. I 
I 

The f irst  set of d a t a  from t h e  s p e c i a l  J A P F  TLD netxiork has been 

The analyzed. 

r ange  of v a l u e s  f o r  t h e  H-8 dosimeters  w a s  smaller a t  each statl ion a t  t he  95% 

confidence level than t h e  same range f o r  t h e  H-1 dosimeters ,  b d t  t h e  H-8 range 

Agreement between t h e  H-1 and H-8 dosimeters  was verb good. 
I 

I 

I 
I 

I 
\ I 
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f i t  e n t i r e l y  w i t h i n  t h e  H-1 range i n  every case.  The dose ra tes  measured were 

during a LAMPF shutdown period. 

t h e  14 s t a t i o n s .  

They ranged between 1 4 . 1  t o  20.7 prem/h f o r  

The 12-stat ion network of s h i e l d e d  dosimeters deployed south of 

Philomena's on t h e  canyon r i m  a l s o  y i e lded  d a t a  for t h e  last  28 days of the 

LAMPF shutdown. The d a t a  i n d i c a t e  t h a t  i t  w i l l  be  p o s s i b l e  t o  damp ou t  t h e  

e f f e c t s  of f l u c t u a t i o n s  i n  t h e  n a t u r a l  background r a d i a t i o n  and t o  measure t h e  

LAMPF component of t h e  dose rate a t  t h e  boundary. 
_- . - - __. - -- _.  .__ 

Neutron dosimeters bombining f i s s i o n  fragment t r a c k  production and 

LIF TLD's w e r e  deployed at t h e  guard tower a c r o s s  from Philomena's, on the  

w e l l  house roof east of P a j a r i t o  S i t e ,  and on t o p  of OHL on June 2, 1978. 

\ 3.2.2.3.1 --- Water, S o i l ,  and Sediment Monitoring - - .  

_ _  ___ - -  

\ -Most results of radiochemical and c h e m i c a l a n a l y s e s  of -surface .and 
ground water samples have been completed for samples c o l l e c t e d  i n  March and 

Apr i l .  The maximum va lues  f o r  groupings of r eg iona l ,  per imeter ,  and water 

supply ( w e l l s  and d i s t r i b u t i o n  systems) are shown toge the r  w i t h  concentrat ion 

guides  f o r  uncon t ro l l ed  areas (DOEM Chapter 0524) i n  Table 3.5. 

............................. , 
Table 3.5 1977 O f f  S i t e  o r  Uncontrolled Areas Maximum 1 

Radiochemical Concentrat ions i n  Water 1 

No. of Stations 

A m I y s e a  

238PU 

239PU . 
Cross s l p h  

Cross b e u  

Soeel u 

I Hadioseciviry 
1 Cuncen:rarion 

Culdea 
lineontrolled 

Renionrl Perbetat  V& Dletribution Areas 

6 9 16  S - 
- U n i t s  

pci/r 0.0180 0.0140 0.0310 0.0080 5000 

1. 0.0223 0.0260 0.0030 0.0030 so00 

)I s - 2  4.8 7.0 2.3 5000 

lS.9 7.1 5.2 5.9 303 

uslt b.5 13.9 6.3 4 . 2  60000 

" 
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I 

I 
I 

I 

i 

I 

I 
The o n - s i t e  o r  c o n t r o l l e d  areas' r e s u l t s  are shown in lTab le  3 . 6 .  

s t a t i o n s  are grouped according t o  none f f luen t  areas and canyonsi that  'nave o r  

are r e c e i v i n g  i n d u s t r i a l  e f f l u e n t .  Maximum values f o r  each grobp o f  samples a r e  

shown toge the r  w i th  c o n t r o l l e d  area concen t r a t ion  guides  (CG).  lThe values  shown 

for '239Pu i n  Pueblo Canyon are from t h e  s u r f a c e  water s t a t i o n  a t  Acid Weir and 
I 

are h ighe r  than v a l u e s  measured i n  1976. 

s o l u t i o n  of 239Pu known t o  be a s s o c i a t e d  with sediments i n  Puebio Canyon from 

t h e  previous d i scha rges  i n t o  t h e  canyon. The m a x i m u m  v a l u e  fo r ;u ran ium i n  

Pueblo Canyon w a s  from Hamilton Bend Spring and is two o r d e r s  of magnitude 

h ighe r  t han  1977 and w i l l  be  '[echecked. The va lues  shown f o r  DP-LOS Alamos 
i 

Canyon are from t h e  first saiipling p o i n t  below t h e  TA-21-257 o u k f a l l  and repre- 

s e n t  t h e  effects of e f f l u e n i s .  

t h e  most restrictive s t anda rd  f o r  a beta-emit ter  known t o  b e  i n !  Laboratory 

e f f l u e n t  . 

The 
I 

I 

These va lues  e v i d e n t l y  r e f l e c t  r ed i s -  

I 

The CG l i s t e d  f o r  gross-beta is! the CG f o r  'OS,, 

I 

.-- - , --------- - _  - .. ___. - -_  I--- - -  
- I  

-- I*_ .__ . - n -_- 

The uranium ana lyses  are s l i g h t l y  h ighe r  t han  p rev ious ly  r epor t ed -  

The ana lyses  are now be ing  done by neutron activation ,:and t h e  b i f f e r e n c e  is 
n o t  considered s i g n i f i c a n t  when compared to  concen t r a t ions  guides.  

I 

! _- -- - ..- _I__ 

I 
I 
I 
i 

........................... i 

Radiochemical Concentration i n  Water I i 
Table 3.6 1977 On-Site o r  Control led Areas Maximum I 

I 
I 

. 

- 0.0150 0.0400 13.1000 

O.Wh0 4.2200 5.4960 

1.8 15 ' 670 

I 
I 

Radioretivlc) 
concentration I 
Guides , 

S a d f a  !!&reardad Centrolled I 
Canyo, Areas 

I - 3 7 
I 

- .  - 0.0140 12.7000 100.000 I 

I 
0.0020 2.3800 100.000 ~ 

3 90 100,000 ~ 

. -.-- 



The maximum values  of chemical ana lyses  f o r  t h e  o f f - s i t e , r e g i o n a l ,  

per imeter ,  and w a t e r  supply groupings a r e  shown i n  Table  3.7. Resul t s  

a r e  inc luded  f o r  t he  f i r s t  comprehensive ana lyses  of trace elements a n d - w i l l  

s e r v e  as b a s e l i n e  d a t a  f o r  f u t u r e  comparison. The maximum va lue  f o r  a r s e n i c  

f rom'wel l  samples w a s  f o r  G-2 which has a h i s t o r y  of e l eva ted  a r s e n i c  concen- 

t r a t i o n .  

A sample from w e l l  LA-6 (not  included i n  t h e  t a b l e )  had an a r s e n i c  concentra- 

t i o n  of 211 ppb which cont inues  t o  show t h e  u n s u i t a b i l i t y  of using i t  i n ,  

None of  t h e  samples from t he  d i s t r i b u t i o n  system i n d i c a t e  any problem. 

. I 
I normal product ion.  Thus, w e l l  U - 6  cont inues  t o  be maintained i n  stand-by 

s t a t u s  f o r  u se  only  i n  emergencies such as major f i r e  f i g h t i n g  demands. - 
I 

The m a x i m u m  v a l u e s  of chemical a n a l y s e s ' f o r  on-s i te  waters are 

shown i n  Table 3.8. 

a n a l y s e s - f o r  trace elements are 'shown and w i l l  serve as b a s e l i n e  d a t a  as w e l l  

as t h e  s t a r t i n g  p o i n t  f o r  follow-up i n v e s t i g a t i o n s '  a f t e r  e v a l u a t i o n  is-completed.  

The a v a i l a b l e  r e s u l t s  of t h e  f i r s t  comprehensive set of 

R e s u l t s  of radiomchemical ana lyses  on s o i l s  and sediments are p a r t l y  

completed and maximum v a l u e s  t o  d a t e  are shown i n  Table  3.9. 

compatible wi th  prev ious  r e s u l t s .  

Most va lues  are 

The maximum v a l u e  for 239Pu i n  o f f - s i t e  

s o i l s  w a s  from a new sampling l o c a t i o n  w e s t  of t h e  a i r p o r t  and i s  about twice 

t y p i c a l  va lues  f o r  'worldwide f a l l o u t .  It may r e p r e s e n t  d e p o s i t i o n  from TA-21 

-a i rborne  releases i n  t h e  p a s t .  The m a x i m u m  239Pu i n  o f f - s i t e  -sediments was 

from Pueblo Canyon and ev iden t ly  r e p r e s e n t s  r e d i s t r i b u t i o n  of sediments con- 

taminated by e f f l u e n t s  r e l e a s e d  p r i o r  t o  1964. 
s i te s o i l  occurred i n  a sample from Embudo, New Mexico and i s  an apparent  

anomaly which w i l l  be  i n v e s t i g a t e d .  The maximum on- s i t e  v a l u e s  correspond wi th  

The maximum tritium i n  of f -  

previous measurements. 

3.2.2.3.2 E f f l u e n t  Monitoring 8 

0 

I 
Sampling r e s u l t s  of t he  Heal th  Reseasch Laboratory (HRL) l i q u i d  

e f f l u e n t s  are shown i n  Table 3.10. 
b e t a  act ivi t ies  were i n  t h e  e f f l u e n t  dur ing  t h e  week ending January 16, 1978. 

No a t t e m p t  w a s  made t o  i d e n t i f y  t h e  s p e c i f i c  nuc l ide ( s )  causing the a c t i v i t y  

s i n c e  t h e  concen t r a t ion  was low. 

S l i g h t l y  e l eva ted  gross-alpha and gross- 

4 6  
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Table 3 . 7  Maximum Chemical Concentrations for  Off-Site  Waters 
Water Supply 

NM State  
Water Supply 

Regional Perimeter - Wells Distribution Regulations 

6 9 16 5 No. of Stations 

Units 

PPm 

Analyses - 
5.3 14.0 5.3 3.5 

II 222 376 242 

II  82 33 13 7 

178 
c03 
HC03 

c1 

F 

TDS 

s04 

N03 . Br 

As 

I 1  

I 1  

11 

11 

II 

PPb 

0.9 0.9 2.2 

540 402 624 

0 17 0 

133 27 34 

0 26 1 

0 0 0 

75 10 78 

' 1.1 

326 

0 

14 

1 45 

0 

13 50 

II 720 150 140 1000 Ba 420 

I t  2 1 1 * 10 Se 4 

74 19 50 --- . . . Ag. .. . ..!y-.? - . .24-_ .. -_.lo - _. . .__ . __ - ~ 

I 1  71 14 83 A 1  49 

I 1  2 1 2 1 co 
11 15 10 5 >:0 27 > 

, I 1  10 12 . . 10 12 Hi 



Table 3.8 

No. of Sta t ions  

Analyses 

c03 

HC03 

c1 

P 

ms 

p04 

\ s04 

N03 
Br 

As 

B8 

Se 

np 

Az 

\ co 

)lo 

Ni 

\ 

,Table 3.9 

No. of Stations 
Anal y s e s 

l3'CS 

238Pu 

239Pu 

Gross alpha 

Gross beta 

3H 

M a x i m u m  Chemical Concentrations for On-Site Waters 
I 

I 

L'nics 

P P= 
- 

n 

B l  

n 

n 

n 

n 

n 

I* 

ppb 

I. 

n 

" 
n 

n 

n 

n 

Acid- 
Pueblo 

Noneffliient Cj.,ynn 

a 5 

5.3 12.3 

122 124 

95 102 

4.2 ' 0.9 

440 558 

0 32 

1 8  32 

2 41 

0 35 

4 11 

8150 250 

2 , o  

29 6 

1700 56 

2 .  2 

7 0 

14 0 

DP- 
Los Namos 
Cmyon 

5 

5.3 

429 

104 

16 

1908 

474 

4 9 .  . 

68 

0 

7- 

160 

0 '  

12 

1440 

0 

56 . 

19 

Sandla 
Canvon 

3 

5.3 

207 

62 

1 .8  

916 

1 2  

125 

33 

4 

9 

30 

5 

74 

4 1  

2 

11 

34 

Kortnndad 
Canyon 

7 

- 

8.8 

468 

34 

2.6 

1340 

8 

84 

28 

239 

3 

220 

2 

20 

350 

1 

196 

26 

Maximum.Radiochemica1 Concentrations 
for Off-Site Soils and Sediments 

Uncontrolled Area 
Soil Sediments - 
15 21 

1.73 0.90 
6.5 10.90 

8.9 13.3 
0.0020 0.0270 

0.1080 4.7700 
29500 . -- 

Controlled Area 
Soil Sediments - 
is 20 

1.5 13.7 

11 6.6 
22 17.1 

- 0.0006 0.0970 
0.0860 0.6700 

54400 -- 

48 



I 

Resu l t s  of t h e  ana lyses  of s a n i t a r y  waste t reatment  f a c i l i t i e s  f o r  

t h e  f i r s t  f o u r  sampling pe r iods  are  complete. Gross-alpha, -be(a, and -gama, 

and 3 H e  ana lyses  have shown no major changes i n  previously observed I p a t t e r n s  
wi th  the except ion of  t h e  W F  lagoons where gross-beta,  gross!gamma, and 

tritium are a l l  e l eva ted  due t o  t h e  discharge o f  cool ing water from l eaks  i n  

t h e  f a c i l i t y .  

I 

For t h e  most r e c e n t  a n a l y s i s  t h e  levels were 210d pCi/A of 7Be  
3 and 225,000 pCi/R of He. These compare t o  the  c o n t r o l l e d  

5 x 1 0  7 6 pCi/R fo r  7Be and 2 x 10 pCi/R of 3H. 

3.2.2.4 Explorat ion of Nonrgjdioactive Releases 
* 

A t  p r e s e n t  t h e  mais t h r u s t  of t h e  Nonradioactive 

l a n c e  Program is t o  i d e n t i f y  4 i r  p o l l u t i o n  emission sources  

t o  r e g u l a t i o n  o r  of i n t e r e s t - f r o m  a monitoring requirement 

I 

areaICG's of 
I 

I 
I 

Mate<ials Sunreil-  

which may be s u b j e c t  

w i t h i n  t h e  Laboratory. 

To t h i s  end, an inven to ry  of gases  and v o l a t i l e  chemicals used i n  l a r g e  quanti-  

t ies h a s  been compiled and a program is  underway t o  i d e n t i f y  grdups which use  

t h e s e  subs t ances  ex tens ive ly .  Known emission sources ,  such as t h e  burning of 

w a s t e  h i g h  explosives ,  are a l s o  being inves t iga t ed .  Other p r o j e c t s  which have 

been o r  are being i n i t i a t e d  i n c l u d e  a s tudy  of t h e  environmental movement of 

chemicals from t h e  geothermal site e f f l u e n t  a t  Fenton H i l l ,  a greenhouse study 

af  t h e  e f f e c t s  of geothermal e f f l u e n t ,  and TA-50 e f f l u e n t  on n a h v e  g ras ses  

p a r t i c u l a r l y  w i t h  r e s p e c t  t o  f l u o r i d e s .  I 

I 

I I 
3.2.2.4.1' Emergency Response Activit ies I 

Eva lua t ion  of t h e  air  samples (from t h e  r o u t i n e  a i r  nLt and s p e c i a l l y  

p l aced  high-volume samplers) fol lowing t h e  237U release a t  TA-46, tJA S i t e ,  on 

March 29, 1978, i n d i c a t e d  that  no d e t e c t a b l e  237U w a s  p re sen t .  / D e t e c t i o n  l i m i t s  

w e r e  estimated t o  b e  t w o  t o  t h r e e  o r d e r s  of magnitude below the!  uncontrol led 

area R a d i o a c t i v i t y  Concentrat ion Guide value (from Manual Chapter 0524) of 

I 

1 x 10-l' C i / m  3 . 
The purchase of a four-wheel d r i v e  van w a s  approved by ALO and W O  

and one h a s  been ordered by Z i a  f o r  u s e  as a n  emergency response and environ- 
I 

mental  s u r v e i l l a n c e  van. 

quested.  

A d e l i v e r y  d a t e  of September 1, 1978,j has been re- 
I 

Most equipment f o r  the van is  a l r eady  on hand. I 

I 
I 

I 
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Table 3.10 Sampling Results for HRL Liquid Effluents 
- _-______ - 

0 f. 18.79 
0 1.23.78 
0 1.30.78 
02.06.78 ' 
02.13.78 

OJ.0t.70 
03.13.78 
03.20.78 
03.27.78 
04.03.78 

02.2 1.78 
02.27.7a 

wl 
0 

* 
RAMOACflVltY' M H R  LlOUlO tFRtJENt 

ANALYSTS 1- 

CRO!jS-ALPHA 
(10- uCl/ml) 

GROSS-BETA TRl W H  
(IO-' uCt/rnl) ( io4 uCl/ml) 

2.1 f 0.8 4 2 %  5 0.1 f 0.3 
-0.8 t 1.1 12 f 1 0.4 f 0.5 

1.7. f 0.8 7 * 1  . 1.1 f 0.3 
0.6 f 0.7 . 7  f 1 . 0.3 t 0.5 
0.6 f 0.7 * 11f I . .  0.5 f 0.5 
2.0 f 1.0 . I 3  f 2 .  . .  ' *. 0.4 f 0.J 

9 t 1 :. . ' . .  . t.5 * 0.3 . 1.5 k 0.3 
1.9 t 0.8 
0.9 f (1.6 
1.0 f 0.6 * .  . 11 f I *..I ' . . 1.0 f 0.3 . . 
2.5 + 1.0 * .  * 6 f 1 ' "  . ... .* 2.1 t 0.4 ' 

1.5 f 0.7 . : * * .  6 f l  

-1.0 f 1.0 10 i I ' 4.3 f 0.4 

. ..* 
* 6 f 1 ..' . .  

' . 3.9 t 0.4 . 
a .  . .  

VOLUME 
(10' GAL/WK) 

358 
123 
516 . 
6 12 
302 

262 
300 
20 1 
205 
S t I  - 

3 

. .  

.. 

ccl) 700 
(Po-210. SOL) 

200 
(I- 125, SOL.) 

3000 

#- 1. H E R A C E  RAEOACTIVITY DACRCROUNI) LEVELS Or LOS ALAVOS W T E R  SUPPLIES TOR CROSS-ALPtU. 
GROSS-BETA, AND TRITIUM ARC NEAR OR OELOW LfPWUY OCTECTACLE LIMITS. 

2. ALL ANALYSES DONE ON WEEKLY, PROPORTIONAL, CONPOSITE SAMPLES. .. 
UOST RESTRICTIVE CONC~HTRATION GUIDE FRWI *DOEhl 0524 ANNEX A OF THOSE RAOlONUCLlOES USED AT 
M L .  PARAPHRASIPG, "EFFLUENTS MAY eE OISCHARCCO TO P vs LIC SAHl h RY SEWERAGE SYSfEUS PROVIDfO 
TM OUANTITY OF RADIOACTIVITY RELEASE0 IN.ANY ONE kONTH, IF DILUTE0 BY THE AVERAGE MONTHLY. 
OUANTITY OF WATER RELEASED BY TH& ii4STALLATION WILL NOT RESULT IN AN AVERACE CONCENTRATION 
EXCEEDING THE CC IN A N i E X  A. TABLE IIJ~flGLULtN 2 (CONCENTRATIONS WATER ABOVE OACKCROUNO 
AtiD Pi AN UNCONTROLLED AREA)." , 

. .  



3 . 2 . 3  ii Environmental Support Programs 

3 . 2 . 3 . 1  1 Spec ia l  Evaluat ion of So la r  Ponds ' 
I 

8 

I 

Input  w a s  prepared f o r  H-7 and H-DO r e l a t i n g  t o  proje'cted consequences 
I 

of r o u t i n e  ope ra t ions  and p o t e n t i a l  acc iden t s  of t h e  proposed ebaporat ion ponds 

f o r  TA-50 e f f l u e n t .  

s i o n  of es t imated  a i r b o r n e  suspension from t h e  ponds and d e t a i l e d  hydrologic 

p r o j e c t i o n s  of t r a n s p o r t  i n  t he  event of pond f a i l u r e .  

Cont r ibu t ions  included eva lua t ion  of atmosbheric d i sper -  
I 

i 
I 

3- 2 -  . - -  3- 2 !; Decontamination Decommissioning- Support 

F i n a l  documentation s o i l  sampling and phoswich survey/  r e s u l t s  from 6 

t h e  TA-42 cleanup w e r e  r epor t ed  t o  H-1 w i th  t h e  recommendation khat the  a r e a  be 

determined t o  have b'een d e c o n t i i n a t e d  t o  as low as p rac t i cab le ; .  

Line a t  Los Alamos, New Mexico" h a s  been c l ea red  by ALO w i t h  on ly  a few minor 

comments and is expected to  be ready to  send t o  DOE Headquarters i n  e a r l y  Ju ly .  

I 

A d r a f t  of t h e  r e p o r t  "Removal of a Contaminated I n d u s t r i a l  Waste 

! 
3.2.3.3 \ Water 'Supply I 

I 

I 
i 

Product ion  from t h e  Los Alamos w a t e r  supply system f o r  t h e  f i r s t  

h a l f  of t h e  yea r  1978 w a s  about 1OX less than  i n  1977. ProductLon i n  1977 

w a s  the l o w e s t  s i n c e  1970. Thus, t h e r e  is apparent ly  a s i g n i f i k a n t  change i n  

w a t e r  use p a t t e r n s  probably inf luenced  by g r e a t e r  t han  normal p r e c i p i t a t i o n  i n  

May and June  as w e l l  as t h e  increased  w a t e r  rates. A summary o f  t o t a l  produc- 

t ion by month f o r  1977 and 1978 is given  i n  Table 3.11. i 

3.2.4 Meteorology Support  A c t i v i t i e s  I 

I 

The TA-54 (Area G)  system is  now o p e r a t i o n a l  a n d , t a k i n g  r o u t i n e  

This includes1 a new 70- 
da t a .  

mod i f i ca t ion  of t h e  OKL meteoro logica l  f a c i l i t y .  

f o o t  f r e e s t a n d i k  tower, new senso r s ,  and a new t h i r d  gene ra t ion  microprocessor 

system c u r r e n t l y  under development. 

f i r s t  months of 1979 and should b e  a v a s t  improvement over  exislt ing equipment. 

Three o t h e r  tower p r o j e c t s  have been s t a r t e d .  The f i r s t /  is a major 

The OHL system w i l l  b e  completed i n  t h e  

i 
The second tower is a 30-foot system t o  b e  p laced  on ltop of SN-422, 

I 
TA-3. Th i s  tower w i l l  p rovide  wind d a t a  for emergency response.  

i 
I 

j 
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I 
i 



Table 3.11 Water Supply Production, 1977-1978 

January 
February 
March 
April 

May 
June 

In Millions of Gallons 
- 1977 1978 

84  77 
87 80 
104 111 
107 102 
192 136 
219 . .  205 - 

TOTAL' '. 7 93 711 

. ... ~ -.. __- .- - .~ _ _  . . . . . .. - . . . I . .. . . - . . . . . . . . - . . 

The third tower is an upgrade of TA-21 equipment with the intent 
of eventually placing an automated system there. 

3.2.5 Environmental Analytical Chemistry - 

Since the Analytical Chemistry Section began servicing two groups 
(H-8 and H-12), it has been desirable to maintain a detailed accounting of 
the work done by the laboratory for different programs. Table 3.12 is a sum- 
mary of. the workload since this accounting began in March 1978. 

Quality Assurance 

Quality control samples are analyzed routinely according to agree- 
ments between the analysts and the customers. 
on the integrity of batches of samples analyzed for particular constituents. 

In addition, a quality assurance program is routinely maintained to assess t h e  

These samples provide checks 

capabilities - of the various procedures under normal Laboratory operation. This 
program consists of routine analysis of standards and blanks. 
materials allegedly containing known quantities of analytes. 
by a variety of external agencies, including the Environmental Protection Agency, 
the Environmental Measurements Laboratory, the United States Geological Survey, 

the National Bureau of Standards, the Canadian Geological Survey, and the Inter- 
national Atomic Energy Agency. 

"Standards" are 
They are provided 

"Blanks" are materials containing quantities of 
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Table 3 . 1 2  Summary of Work Completed 
tfarch - June, 

Program Type of Number of 
Code Analysis Analysis 
A4 15 241- 58 

137cs 30 
9 OSt  46 

A420 241- 26 
3H 6 

C055,  N132 241- 23 

t 2 l O  

F217 

P651 
Rll2 
R257 
W572 

- -  

40K . 
230*23gpu 

226- 

Th 
U 

241- 
2 38 2 3gPu 

Development 
226- 

Se 
U 

238, 23gPu 

‘ U  
B 

Ag 
A l  

241- 

AS 

B 
Ba 
Cd 
Ce 
Cl 
co 

Alpha/Beta 

6 
53 
14 

. 9  
10  
12 
12‘ 

350 
110 

12 
270 
274 
336 

59 
- 120 

- 3  
318 

79 
173 

14 
170 
120 

50 
29 

170 

i 
by H-8 Chemistry Laboiratory 

I 1978 

Program 
Code -- 

I 
i 

. Type of1 
A n a l y s i s  

I 

Development1 i 
EU i 

I 

Fe ~ 

= j  

Gross-Gamma; 

Hf I 

K i  
L a ‘  
Lu I 

i PH I 

3H I 

i 

l 4 ‘  
Na 
Pb 1 

238,239,,, ~ 

I 
- I  

. Sb 
sc I 
Se I 

I 

Sm j 

TDS I 
Th I 

I 

si i 

gost ~ 

I 

u ;  
V I  

rb i 
I 

Zn 
i 

i 
I 
I 
I 
! 
I 
I 

I 

I 

I 
i 

Number Of 
Analysis 

170  - 
91 

. 6 8  
50 
37 

170 
126 

16 
50 

233 
52 
49 
50 

124 
52 

120 
24 
50 
54 . 
50 

120 
19 
49 
91 
28 . 
86 

277 
5 0  

4 
50 

120 



a n a l y t e s  below t h e  d e t e c t i o n  l i m i t  o f  t h e  

are g e n e r a l l y  only a v a i l a b l e  f o r  a n a l y t e s  

vironmental  materials. Qual i ty  assurance 

’ eva lua t ing  t h e  r e s u l t s  of q u a l i t y  c o n t r o l  

a n a l y t i c a l  procedure. Such materials 

which do no t  n a t u r a l l y  occur i n  en- 

d a t a  provide a po in t  of r e fe rence  f o r  

samples. 

The c h a r a c t e r i s t i c s  of t h e  v a r i o u s  a n a l y t i c a l  procedures were evaluated 

The normalized r e s u l t  [(Reported Q u a n t i t y  x from t h e  q u a l i t y  assurance samples. 

lOO)/Known Quant i ty]  w a s  c a l c u l a t e d  for each a n a l y s i s  of a q u a l i t y  assurance 

s tandard.  

given type  w a s  c a l c u l a t e d  by wj igh t ing  each v a l u e  (x ) by t h e  unce r t a in ty  a s soc i -  

a t e d  w i t h  i t  

A mean v a l u e  (G) of t h e  normalized r e s u l t s  f o r  a l l  an layses  of a 

i 

The s t anda rd  d e v i a t i o n  (a) of t h e  weighted mean w a s  c a l c u l a t e d  assuming a norxnal 

d i s t r i b u t i o n  

These c a l c u l a t e d  v a l u e s  are p resen ted  i n  Table 3.13. The weighted mean of t h e  

normalized r e s u l t  is  i n d i c a t i v e  of t h e  accuracy, <.e., systematic  b i a s ,  of t h e  

a n a l y s i s .  The s t anda rd  d e v i a t i o n  i s  a measure of i t s  p r e c i s i o n .  

Qua l i ty  assurance d a t a  shown i n  Table 3.13 i n d i c a t e s  acceptable  per- 

formance i n  t h e  implementation of t h e  a n a l y t i c a l  procedures. 
1 

The weighted mean of t h e  a b s o l u t e  q u a n t i t y  of analytestmeasured i n  

blank materials and t h e  s tandard d e v i a t i o n  of t h e  mean are given i n  Table 3.14. 
Resu l t s  presented i n  Table 3.12 r ep resen t  t h e  a n a l y s i s  of s e v e r a l  

types of materials con ta in ing  va r ious  q u a n t i t i e s  of a n a l y t e .  

a n a l y s i s  of r ad ionuc l ides  are l i k e l y  t o  be r e p r e s e n t a t i v e  of t h e  o v e r a l l  a b i l i t y  

of t h e  Laboratory t o  analyze f o r  t h e s e  spec ie s .  

i n d i c a t e d  by t h e  s t anda rd  dev ia t ion )  w i l l  improve f o r  q u a n t i t i e s  of ana ly te s  

w e l l  above t h e  d e t e c t a b l e  l i m i t ;  and conversely t h e  p r e c i s i o n  degrades f o r  

q u a n t i t i e s  near  t h i s  l i m i t .  

The d a t a  f o r  t h e  

Although t h e  p r e c i s i o n  ( a s  
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I 
Table 3 . 1 3  Summary of Quality Assurance Data on "Standards" 

I 

Standard 
Method. Samples Weiqhted Mean , Devi a t  i o n  

Number of Normalized R e s u l t ,  I 

Rad Chem 22 99 j 15 
239Pu Rad Chem 28 92 I 22 

137c9 GeLi 5 100 I 45 
238Pu Rad Chem 12 78 1 29 

LSC 9 98 I 11 
i 

Cross alpha 
G m s s  be ta  
U 
U 
V 
Ti 
Al 
Ml 

P 
Se 
PB 
TDS 
c1 
Conductivity 
Th 

Count 'i 

ENAA 
DNA b 

INAA 

INAA 

INAA 
INAA 
ISE 6 IC 
AA 
ISE 

count l 
i 

(" 

INAA L IC 

INAA 

9 
9 
40 
25 
5 
2 
5 
4 
14 
8 
2 
4 
4 
2 
10 

1 
Key t o  Method: 

Rad Chem - Radiochemical separat ion 
* GeLi - Gama counting on G e ( L i )  de tec tor  

Count - Count on gas proporitonal counter 
LSC - Liquid s c i n t i l l a t i o n  counter 
ENM - Epi themal  neutron ac t iva t ion  ana lys i s  
DNA - Delayed neutron ac t iva t ion  ana lys i s  
I N M  - Instrumental neutron ac t iva t ion  ana lys i s  
hA - Atomic absorption spectrophotonetry 
ISE - Ion s p e c i f i c  e lectrode 

96 
102 
102 
104 
102 
10 9 
113 
117 
107 
90 
100 
107 
91 
93 
94 

I 

I 
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21 
10 

8 

5 
20 
20 
42 
27 
33 
17 
3 

29 
20 
4 .  
11 

I 

! I C  - Ion chromatograph 



e 

Table 3.14 Summary of Quality Assurance Data on Blanks 

Quantity of Analyte Standard 
Ana 1 ysi s No. of Samples Weighted Mean Deviation 

2 4 1 ~  (pci) 14 4 0.02 0.032 
239Pu (pCi) 16 0.0006 0.077 

238Pu (pCi) 26 -0.008 0.065 
137~s (pci) 27 1.0 5.5 , 

(water) 
Gross alpha (pCi of Am) 3 

Gross beta (pCi of "Tc) 3 

241 0.06 
0.69 

0.14 
0.72 

Data presented in Table 3.14 for nonradioactive species cannot be 
routinely considered as representative of the Laboratory's capabilities for 
analyzing these elements. Accuracy, precision, and the limit of detection for 
the analysis of nonradioactive elements is highly dependent on the type of 
material being analyzed. 
als which duplicate the samples to be analyzed. Quality assurance samples are 
chosen which most closely approximate the types of materials that are normally 

It is normally impossible to find standardized materi- 

analyzed for nonradioactive elements. 
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OCC U PAT I C N I.. L I ', 13 IC 1 ; i E 

I. TECHNICAL PR0GilFLP.I 

A .  Genera l  
Ke have added an  automated physical e x a n i n a t l o n  r ,epor t  I to 

the H-2 medical r e c o r d s  computer. D r .  Robert  G r i e r  4s now 
- -  . . .  :' . - 

e n t e r i n g ' t h e  r e s u l t s  of p h y s l c a l  esamlnat lons  on a te rn ;na l  
i n  h i s  o f f i c e  and e v a l u a t i n g  t h e  r e p o r t s  f o r  f u r t h e r  ; re f inement  
F I ? ~  subsecuen t  u s e  bv a l l  H-2 p h v s i c i a n s  and n u r s e s  dhen o i r  
a d d i t i o n a l  t e r n i n a l s  a r r i v e .  With t h e  p h y s i c a l  r e s u l t s  he is  

a l s o  e n t e r i n g  t h e  I n t e r n a t i o n a l  C l a s s i f i c a t i o n  of Diseases Codes 
( I C D A )  t o  f a c i l i t a t e  l a t e r  s t a t i s t i c a l  a n a l y s i s  of d d t a .  Daring 
t h i s  q u a r t e r  t h e  l a r g e  m a s s  s t o r a g e  system (176  n i l l i o n  charac- 
t e rs )  was added t o  t h e  s y s t e m ,  enab l ing  u s  t o  load  a l l  I 

LASL d a t a  

irito t h e  system. 
r e s p e c t i v e  p e r s o n n e l  systems. 

f i e d  and t h o s e  who work wi th  lasers  of p o t e n t i a l l y  damaging I 

epergy  and power levels were given  a b a s e l i n e  ophtha lmic  exami- 
n a t i o n  by Dr- Ralph Dahls t ron ,  LASL Consul tan t .  
z p 7 r o x i n a t e l y  259 employees. 
r e d a b l e  f o r m s  f o r  e n t r y  i n t o  t h e  ti-2 d a t a  base .  

I 

I 

W e  have y e t  t o  load  Z I . 4  and DOE da ta  f r o n  t h e i r  
I 
I 

A l l  known laser users th roughout  t h e  Labora tory  <?ere i d e n t i -  

Th i s  inc luded  
Xesu l t s  \\-ere recorded  on machine  

I 

I 

I 
Our hearing c o n s e r v a t i o n i s t ,  E s t h e r  B o t t o m ,  a t t e n d e d  t h e  

I 

~ . - . e r i c a n  ~ s s o c i a t i o n  of Occupat ional  i i ca l th  Nurssz meet ins  I I.;here 
I 
I 

I 

I 



she r e c e i v e d  26  c o n t i n u i n g  educa t ion  c red i t s ,  1 2  w e r e  i n  Cardio 
Fulmonary R e s u s c i t a t i o n  (CPR)  I r e s u l t i n g  i n  h e r  c e r t i f i c a t i o n  
a s  a CPR i n s t r u c t o r -  

The Occupat iona l  l l ed ic ine  F a c i l i t y  ( S X 4 0 9 )  is  scheduled f o r  
two w e e k s  of b u i l d i n g  mod i f i ca t ions  i n  t h e  corning q u a r t e r .  
n o d i f i c a t i o n s  w i l l  i n c l u d e  hot  w a t e r  i n  t h e  decontamination shower 
and i n s t a l l a t i o n  of h e a t i n g  and coo l ing  u n i t s .  

These 

Two n u r s e s  w e r z  changed from ha l f - t ime  t o  f u l l - t i m e  t o  proviee  
be t te r  coverage of t h e  d i s p e n s a r i e s .  
was opened and is mznned ha.lf-time now. 

Drs. G r i e r  and Railnick n e t  w i t h  Development Engineer ing,  Inc .  
and C l a g e t t  E?eemorial Hosp i t a l  t o  d i s c u s s  u s e  of t h e  h o s p i t a l  i n  

t h e  O i l  Sha le  Study. D r .  Rudnick a l so  a t t e n d e d  t h e  1 1 t h  Annual 
O i l  S h a l e  Symposium a t  t h e  Colorado School of Mines. 
p h y s i c a l  examinat ions  should begin i n  e a r l y  summer for t h e  o i l  
sha le  workers i n  t h i s  p r o j e c t .  

The new d i s p e n s a r y  a t  TA55 

Actual 

B . 2IEDICAL S E R V I C E S  

O f  t h e  epprox ina te  975  employees g iven  audiograms, 60 s p e c i a l  
c a s e s  were r e f e r r e d  t o  and t e s t e d  by o u r  c o n s u l t i n g  a u d i o l o g i s t ,  
D r .  Ha t t l e r .  

During t h i s  q u a r t e r  t-do Departnent  of Labor (OSHA) personnel  
a n 2  t w o  Colorado S t a t e  Un ive r s i ty  s t u d e n t s  were t r a i n e d  i r ,  hear ing  
c o n s e r v a t i o n  and aud iomet r i c  t echno logy  by our  hea r ing  censer-- 
va t i o n a  l i s  t . 

a1 O r i e n t a t i o n ,  showed and w i l l  cont in1 . l .  t o  show, the American 
Cancer S o c i e t y  f i l m ,  "How t o  Examine Your B r e a s t s I ' '  t o  denon- 

s t r a t e  t h i s  impor t an t  examination t o  a s  many female ennployees 
as p o s s i b l e .  

Program s p e c i f i e d  i n  Tzble  111, o u r  ECP grovideci t h e  following 

a 

D r .  Oakes, as part of h i s  p r e s e n t a t i o n  a t  t h e  LASI, Se'cretari- 

I n  a d d i t i o n  t o  t h e  a c t i v i t i e s  of our Employee Counseling - 
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I 
: 
I s p e c i a l  s e r v i c e s :  Task Force p r e s e n t a t i o n s  r e g a r d i n g  t h e  E?.- 

p loyee  A t t i t u d e  Survey, p a r t i c i p a t e d  i n  p r e p a r a t i o n  of! super-  
v i s o r y  g u i d e l i n e s ,  a t t e n d e d  t h e  Annual I n s t i t u t e  of o c c u p a t i o n a l  
1-iedicine Meeting, p a r t i c i p a t e d  i n  t h e  1,lachinist  Ag2ren t i cash ip  
Program Cormit tee ,  gave  two p r e s e n t a t i o n s  a t  the LASL \donen's 
Conni t tee  S e n i n a r s ,  gave a p r e s e n t a t i o n  a t  the Secretakial  

P o l i c i e s  and Procedures  Sess ion .  
i n  f i v e  s e s s i o n s  of supervis ,ory o r i e n t a t i o n  f o r  DOE f i r e  de- 

I n  a d d i t i o n ,  they p a F t i c i p a t e d  

I 
I I 

parknen t  and s e c u r i t y  pe r sonne l .  

D r .  G r i e r  was i n v i t e d  b y . t h e  Department of H e a l t h , !  Educat ion,  
arid Welfare, N a t i o n a l  I n s t i t u t e s  of Heal th ,  i n  Washington, D.C., 

t o  p r e s e n t  a paper  on Cocputer ized  lledical Xecords. 

f e r e n c e  d e a l t  w i t h  Hypertension i n  t h e  Federal Work S e t t i n g .  

Other  medica l  services provided  d u r i n g  t h i s  q u a r t e r  ad, as  

I 

T'he con- 
I 

There w e r e  no m a j o r  medical  i n c i d e n t s  d u r i n g  t h i s  !qua r t e r .  

I l i s t e d  i n  t h e  fo l lowing  tables:  

- 3 -  
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. TABLE I . 

VISIT SUIbULRRY-LASL 

De c errbe r -Ma r c h 1 9 7.8 

I N D .  
*, 

Pre-employment-Initial vi5it 211 
i 

Pre-employment-Physician, 'Visit 185 

Periodic-Initial Visit 283 

Periodic-Physician Visit 267 

Ternination-Initial Visit 39 

NO1J- I N D  . 
. . .  

- Termination-Physician Visit 40 

S;?ecial Exam-Laser, Beryllium, 
FAA, Return to Work, etc. 24  193 

5 5 Ot5er Contractor' Exam 
STecial Procedure & Diagnostic Test 754 118 

"No Charge" Visit 
Sick Call visit 247 1815 

- 

Follow-up Visit 240 210 

, 
-4- 
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TABLE I1 

V I S I T  SUI-ElARY-ZIA 

December-March 137 8 

I 

Pre-employment-Initial Vis Ft ;. 

Pre-employment-Physician V!sit 

Periodic-Initial Visit 

Periodic-Physician Visit 

Termination-Initial Visit 

0 

Termination-Phys ic ian Visit 

Special Exam-Laser, Beryllium, 
F-LA, Return to Kork, etc. 

0th er Contractor Exam 

Special. Procedure & Diagnostic 

"Xo Charge" Visit 

Sick C a l l  Visit 

Follow-up Visit 

D. 

26  

16 

51 

3 2 

- 

Test 

-5- 

20 

1 

8 4  

111 

108 

I 
i 
I 

i 
i 
j 
i 
i 

i 
I 
I 

I 
1- I 

I 

I 

- 8  
I 

I 
i 

- i  i 

- 1  
I 
I -i - 
I 

! 
-I 

I 
a 4 3  

I 

I 

I 

I - 
I 

2 
I 
I 
I I '  - 
I 

I 
26 

I 



TABLE I11 

VISIT SUPPIIM?Y-DOE 

Decerher -Makch 

Pre-employment-Initial Visit 

Pre-employment-Physician Visit 

Periodic-Initial Visit 

Per iodic-Physician 

Ternination-Initial Visit 

Termination-Physician Visit 

Special Exarn, Laser, Beryllium, 
FA.4, Return t o  Vork, etc. 

0 th e r Contractor Exam 

Special Procedure & Diagnostic T e s t  

"No Charge" Visit 

Sick Call Visit 

Follow-up Visit 

1978 

- 1 

- 77. 

7 7 

- - 

40 1 

- - 
14 6 

8 1 
. I  
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T A G X  I V  

ElIPLOYEE C O U X S E L I N G  PROGRA!.; 

January->larch 1 9 7 3  

N e w  Cases-SunTary 
Opened ( P e r s o n a l  C o n t a c t )  
Discussed w i t h  S u p e r v i s o r  I 
(NO P e r s o n a l  Con tac t )  

) 
Casea Opened-Detailed by:' 
AnDarent P r o b l e m  b 

Alcoholjother Drugs 
t Ja r i ta l /Fami ly  
l lental /Emotional  
Other  
C a s e s  Opened--Detailed by 
Refer ra l  Source 
Supe rv i so r  
Self 
Fled i ca 1 
Sugerv i so r  C o n s u l t a n t s  
T e  1 e3hone 
In- Person  
Coxmilmi t y  R e  sou rce  Con tac t s  

Tele?hone 
In- P e r s on 
C a s e  Conferences,  Ernployee 
Tele?hone 
In-Tsrson 
Fan?ily 

Telephone 
In-Tzrson 
En?loyee P r e s e n t a t i o n s  
f J u h e r  P r e s e n t  

- 7 -  

TOTAL 

7 4  

53 

1 5  

13 
11 
17 
18 

18 
39  

2 

5 4  

4 2  

4 4  

1 5  

50 
163 

23 
13 

8 
4 0 9  

LASL 

67 
52 

15 

9 

10 
16 
17 

17 
33 

2 

51 
4 0  

41 
13 

49 
157 

26 
13 

3 

3 6 3  

i 

-! 4 
1 1/ - 

1 
1 

I 
I 

- 1  

-I 

I 
i 

! 1 -i 
I 

1: 5 

I 

3 
2 

I 

- i .  

- 
I 

I 
! 

2 1 
I 

2 i - I 
! 

I 2 9 
I 

2 I - 

I '  



I 

. .  
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PROTECTION O F  IgORKERS 

T o  i n s u r e  t h a t  t h e  work spaces a t  L 

I 
i 

SL a r e  s a f e  and! f r e e  
i from h e a l t h  proSlems, continuous p rogram of monitorin.; and 

c o n s u l t i n g  a r e  conducted by t h e  H e a l t h  P h y s i c s  Group, 3-11; 

t h e  S a f e t y  Group, H - 3 ;  and t h e  I n d u s t r i a l  Hygiene Group,! H - 5 .  

I 

' !  

HEALTH PHYSICS 

Group H-1 

r . TECHXICAL PXOGRAPI 

I 

i 

I 
I 
I 

, I  

A. P r o t e c t i o n  of Workers I 

I 

A s u r v e y  of health phys ic s  a c t i v i t i e s  a t  LAMPfi was made 
on February  27 - March 3 bv personnel  from ALO's health 

p r o t e c t i o n  branch ,  N o  r a d i a t i o n  s a f e t y  d e f i c i e n c i e s  I con- 
c e r n i n g  worker  p r o t e c t i o n  were noted  - 
e x p e c t e d  concern ing  as-low-as-practicable documsntdtion f o r  
LWPF s tack releases. 
s t a c k  r e l e z s e s  o f  s h o r t  l i v e d  a i r  a c t i v a t i o n  produdts  during 
1 9 7 7 .  I 

N o  new DOE Nanual Chapters  having s i g n i f i c a n t  l r ad ia t ion  

A recommendation i s  

T h i s  was prompted by s i g n i < i c a n t  

I 

I 

s a f e t y  impact  were i s s u e d  du r ing  this  q u a r t e r .  
f o u r t e e n  r a d i a t i o n  occurrences  were i n v e s t i g a t e d  by H-1. 
One r e q u i r e d  r e p o r t i n g  t o  ALO as  a p o t e n t i a l  exposure i n  
excess of 5 r e m .  

A dotal  of 
I 

T h i s  case involved a February  f i l m  badge 

r e a d i n g  of 35 r e m  from high-energy gamma, 
f o r m a l l y  i n v e s t i g a t e d  and r e p o r t e d  t o  ALO w i t h  a recannenda- 
t i o n  that the exposure n o t  be cons idered  a rea l  pe isonnel  
exposure ,  
f k e d  p o s i t i o n  exposure u n c h a r a c t e r i s t i c  of 3. r e a l  I personnel  
exposure .  

Worker t r a i n i n g  and f a c i l i t y  design r e v i e w  e f f o r t s  

The  occ+rrence was 

T h i s  was concluded because the f i l m  i n d i c a t e d  a 
f 

I *  

con t inued  t o  r e c e i v e  emphasis a s  p r e v e n t a t i v e  measures for 

worker p r o t e c t i o n .  S i g n i f i c a n t  t r a i n i n g  a c t i v i t i e s  i?-cluded: 
I 

- 9 -  



. About 6 0  employees p a r t i c i p a t e d  Fn the LZISL S h o r t  Course 
i n  Rad ia t ion  S a f e t y ,  a t h e e  one-hour l e c t u r e  series. 
F i f t e e n  P P - 1 3  employees a t t ended  a s a f e t y  t a l k  on the 

b i o l o g i c a l  h a z a r d s  of r a d i a t i o n  and procedures  f o r  
e x t e r n a l  exposure p r o t e c t i o n .  
T h i r t y  L-4 an2 L-7 employees a t t ended  a one-hour t a l k  on 
t r i t i u m  health phys ic s .  
About 20 H-7 personnel  were\ g iven  a one-hour s a f e t y  t a l k  
on t h e  b i o l o g i c a l  hazards  of low-level r a d i a t i o n .  
A t o t a l  of 210 employees r ece ived  i n d i v i d u a l  r a d i a t i o n  
s a f e t y  i n d o c t r i n a t i o n s  when their health physics c h e c k l i s t  

. 

. 

- 

- 
was completed.  
About 40 ZIA craf t smen w e r e  g iven  a one-hour r a d i a t i o n  
s a f e t y  o r i e n t z t i o n  f o r  work a t  D P  s i t e -  

About 30 ZIA craf tsmen w e r e  g iven  a one-hour r a d i a t i o n  
s a f e t y  o r i e n t a t i o n  f o r  work a t  LAEIPF. 

Four hundred seventy-nine Tk-55 workers w e r e  given 
r a d i a t i o n  s a f e t y  i n d o c t r i n a t i o n s .  
About 30  H-1 employees p a r t i c i p a t e d  i n  an o r i e n t a t i o n  and 
t o u r  of LASL's Decontamination Room a t  the L o s  Alamos 
Medical C e n t e r .  
E ighty  new enployees  were given a r a d i a t i o n  s a f e t y  
i n d o c t r i n a t i o n  a t  PER'S New Employee I n d o c t r i n a t i o n .  

. 

/ 
. 

I" 

. 

N e x  f a c i l i t y  r a d i a t i o n  s a f e t y  des ign  s u p p o r t  and r ev iev  

T r i t i u m  System , T e s t  Assembly [TSTA) s u p p o r t  was mainly i n  
the form of QA reviews and i n  he lp ing  p r e p a r e  the PSAR.  

A d r a f t  PSAR should  be completed by May 1. 

for major new f a c i l i t i e s  inc luded:  
. 

- I n t e n s e  Neutron Source ( I N S )  suppor t  involved  m o r e  T i t l e  

I1 review. 
the W A C  and t r i t i u m  monitor ing syster?S. 

c a n c e l l e d  ir. February ; however, r e n a i n i n g  T i t l e  I1 Iiork 
w i l l  be cox2 le t ed .  

Supplemental  des ign  i n p u t  was provided f o r  
This p r o j e c t  was 

-10- 



. TA-55 

t i o n  

Safeguards  F a c i l i t y  sup2or t  

n pre l i in inary  p lanning  m e e t :  

i 
I '  

c o n s i s t e d  or" Lart ic ipa-  

ngs . EMG, Q-do, and H-3 
I 

were provided  c o n s u l t a t i o n  on v e n t i l a t i o n ,  conf jnement 
~ and a c c i d e n t  a n a l y s i s  f o r  t h i s  f a c i l i t y .  I 
I . Weapons Neutron Research ( F E R )  s u q o r t  c o n s i s t e d  of help- 

i n g  g e t  t h e  ps r sonne l  ass ignments  and schedule  se t  for .  
I 
I the FTNR f i n a l  s a f e t y  a n a l y s i s  (FSAR) . I 

. Seventeen  QA reviews w e r e  completed and r e t u r n e d  t o  EXG. 

Most invo lved  f a c i l i t y  modi f ica t ions  with minor j r a d i a t i o n  

sa fe ty  i m p l i c a t i o n s .  I 
I 

. A l l  b u t  s i x  groups i n  the Laboratory have provided i n p u t  
i n t o  the Material a t  R i s k  Survey W4RSl f o r  implemcnta- 
t i o n  of Manual Chapter  0531, e n t i t l e d  S a f e t y  oflNon- 
reactor Nuclear  Faci l i t ies .  

A S a f e t y  Assessment Document f o r  the TA-50 l i qukd  waste 
p l a n t  was begun. 
A t o t a l  o f  1 7 7  s t a n d a r d  o p e r a t i n g  procedures  w e L e  
reviewed and updated du r ing  this q u a r t e r .  E igh t  of 
these procedures  were subinit ted t o  the DOE, LAZlO. i n  

I - 

T h e  CLRRS data was j format ted  
I and e n t e r e d  i n t o  the System 2000 data base. I 

- 

. 
I 
1 
I 

I 
I 

I 

compliance w i t h  AL Chapter 0504. 
Annual s t a t i s t i c a l  whole body exposure and i n k e r n a l  

body d e p o s i t i o n  r e p o r t s  w e r e  submi t ted  t o  DOE i n  cbmpliance 
i with PIC 0502. I 

i Personne l  moni tor ing  programs cont inued with ,the follow- 
i n g  r e s u l t s .  
employee d u r i n g  1977  w a s  4 .69 r e m .  
exposures  between 4 and 5 r e m ,  10 employees had edposures  
between 3 and 4 rem, and 27 employees had exposurds between 
2 and 3 r e m .  
enployees  d u r i n g  1 9 7 7  as  coinpared t o  407 and 345 &in i n  

were p rov ided  f i l m  badge dos ime te r s  and  2 4 4 8  O f  these 

e,nployees d i d  n o t  r e c e i v e  a d e t e c t a b l e  r a d i a t i o n  chposure. 

T h e  h i g h e s t  exposure recorded by and LASL 
I 

S i x  employees lhad 

A t o t a l  of 395 ren was recorded for /LASL 

'1975 and 1 9 7 6 ,  r e s p e c t i v e l y .  A t o t a l  of  3751 LASL employees 

i 
I 



A t o t a l  of 1 1 6 3  i n d i v i d u a l  te r rn ina t ion  r e p o r t s  were prepared 

du r ing  1 9 7 7 .  .Three hundred t h i r t y - f i v e  had p o s i t i v e  
exposures  Z.uring t h e i r  enployment.  

Through February 1 9 7 8 ,  the h i g h e s t  exposure recorded  
A t o t a l  of 58 r e m  has for any LASL employee is 1.06 rem. 

been recorded  through February 1 9 7 8  f o r  3250 employees 
of which 2 8 0 6  had no d e t e c t a b l e  exposure.  January t e r z i n a t i o n  
r e ? o r t s  t o t a l e d  1 0 0 ,  of which 4 2  had p o s i t i v e  exposures  
du r ing  t h e i r  employinent, All exposures  tha t  exceeded 0 . 4 1  

ren p e r  badge c o n t i n u e  t o  be i n v e s t i g a t e d  a long  w i t h  nany 
lesser exposures  t o  he lp .main ta i -n  exposures 'as low as 
p r a c t i c a b l e .  

Monthly PUQFUA2 plutonium body burden c a l c u l a t i o n s  
have i n d i c a t e d  no unexpected i n c r e a s e s  i n  apparent  body 
burden. During t h i s  q u a r t e r ,  212 r o u t i n e  i n  vivo measure- 
ments were performed on LASL employees t o  assess occupa- 
t i o n a l  induced i n t e r n a l  d e p o s i t i o n s .  A l l  measurements- 
r evea led  i n s i g n i f i c a n t  levels of  i n t e r n a l l y  d e p o s i t e d  
r a d i o n u c l i d e s .  Twenty-eight plutonium wound coun t s  were 
performed. A l l  b u t  one were less than the d e t e c t i o n  lbit. 
The  one p o s i t i v e  wound coun t  i n d i c a t e d  0 .7  nCi i n i t i a l l y  
and 0 . 2  nCF one  w e e k  l a t e r ,  both counts  w e l l  below the 
l eve l  of r z d i o l o g i c a l  concern.  

l l on i to r ing  of work spaces  cont inued a t  LRSL f ac i l i t i e s  
* handl ing  o r  u s i n g  r a d i o a c t i v e  n a t e r i a : s .  Seve ra l  contzxina-  

t i o n  i n c i d e n t s  d i d  occur  b u t  none ar{ be l i eved  t o  have 
caused s i g n i f i c a n t  pe r sonne l  exposur:  nor  propert17 danzge. 

began on a s m a l l  s c a l e .  
t r i e d  on t x o  boxes and  the  "Wet B l a s t e r "  is o p e r a t i o n a l  a t  
TA-50. Decommissioning of  t h e  TA-42 i n c i n e r a t o r  f a c i l l t v  
began i n  Jz.nuary and all major s t r u c t u r e s  and equipmen-, 
i t e r s  were removed along w i t h  contzn ina ted  s o i l  by the end 
of t h e  q u a r t e r .  Final moni tor ing  and landscape r e s t o r a t i o n  

The decontaminat ion  of D P  k s t  plutonium gloveboxes 
T h e  "Livermore Wash" t e c h n i q u s  was 
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I 

I 
I 

work i s  n e a r i n g  completion. 
f o r  decommissioning work a t  t h e  Ti-21-153 f i l t e r  bdilding 
f a c i l i t y  were coT.pleted. I 

F L ~ ~ I -  p lans  and procedures 
I 

I 

I Hea l th  phys i c s  s u p p o r t  for STS involved s u 2 2 o ~ : t  f o r  
. t\io LASL exper iments ,  two d r i l l b a c k s ,  one cementSa&, and 
three LLL e x p e r i x i n t s .  
o r  i n c i d e f i t .  

A l l  were completed wi thout  lexposure 
I 

I 
I 

i 
S e v e r a l  s p e c i a l  s t u d i e s  and development p r o j e c t s  were 

I 
completed i n  s u p p o r t  of the Labora to ry ' s  progranna$ic and 

h e a l t h  phys ic s  programs ... S i g n i f i c a n t  s t u d i e s  and brojo-cts 
I 

i n c l u d e d  : 
. 

I 

I 

Routine plutonium u r i n e  assay schedul ing  has be{n reviewed. 
For LASL employees,  about  1 4 0 0  samples are requested for 
abou t  950 employees. 
The r o u t i n e  chest count ing program has been expanded t o  
col lect  d a t a  s imul taneous ly  from f o u r  d e t e c t o r s ;  t h e  N a I  

I 
p o r t i o n  o f  the phoswich d e t e c t o r  (10-140 keV), the C s I  

p o r t i o n  ,of the phoswich d e t e c t o r  (250-2000 keV) ! a G e ( L i )  

body c o u n t  and an  i n t r i n s i c  Gs organ count .  I 

Work on t h e  new TLD badge system inc luded  cont inuing  b e t a  

r e sponse  s t u d i e s ,  r educ t ion  05 f a l s e  p o s i t i v e  i k d i c a t i o n s  , 
p r e p a r a t i o n  Cor the Unive r s i ty  of Michigan T e s t !  of t h e  

H e a l t h  Phys ic s  S o c i e t y  Standard on Personnel  Dohne te r  

Performance, p r e p a r a t i o n  of the TLD badges f o r  l o u t i n s  
i s s u e ,  upda t ing  mod i f i ca t ions  t o  t h e  TLD readerl, 

I 
n e u t r o n  c a l i b r a t i o n s  from 50 keV t o  14 X z V ,  and1 computsr 

I s o f t w a r e  development f o r  the TLD s y s t e n .  
A sumrnary of the 1 0 7 7  s t a c k  r e l e a s e s  f o r  plutonlium and 
u r a n i u n  f a c i l i t i e s  was p r e p a r e d .  
c o n t r i b u t o r ,  amounts r e l e a s e d ,  and s t z c k  f i l t r d t i o n .  
T h e  new TA-55 1WULSE.counting s y s t e n  h a s  contdnued t o  
o p e r a t e  with e x c e l l e n t  s t a b i l i t y  and uniformity.  

j i  

I 
I - 

I 

I 

. 

I 

. 
I 

It i n d i c a t e s ;  the  major 

. 
I 

- %TO p r o t o t y p e  t r i t i u m  rr.onitors were rsceiver l  fgom 
. commercial n u c l e a r  iF-strument conpanies :or evalua t ion  

and t e s t i n g .  
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. Dose r a t e s  were c a l c u l a t e d  f o r  T.9-54 b u r i a l  site loca- 
t i o n s  which w i l l  be used t o  s t o r e  f i s s i o n  product  waste 
containers from Xing 9 of t h e  CMR Bui ld ing .  T h e s e  dose 
ra te  d a t a  w e r e  used t o  determine t h e  type  and amount of 
temporary s h i e l d i n g  needed while the s i tes  a r e  be ing  
f i l l e d  . 

. T h e  amount of  r e s i d u a l  f u e l ,  the a c t i v i t y  remaining i n  
the f u e l  and t h e  amount o f  cobalt-60 in the p r e s s u r e  
vessel of the abandc'!ned L o s  A l a m o s  Power Reactor 
Experiment  N o .  2 (LbRE2) w a s  e s t i m a t e d  and determined 

t o  be less t h a n  one  c u r i e .  
The  computer  code PATHFINDER w a s  r e s u r r e c t e d  a f t e r  about 

f o u r  y e a r s  of d i s u s e .  
for v a r i o u s  sectors sur rounding  a p a r t i c u l a r  r e l e a s e  
p o i n t .  Changes were made to make it m o r e  compat ible  
w i t h  c u r r e n t  c a l c u l a t i o n a l  needs.  

i 

0 

. 
It c a l c u l a t e s  popu la t ion  d e n s i t y  

5 ,  P r o t e c t i o n  of t h e  Environment - Airborne E f f l u e n t  
?-:sasurements designed t o  determine t h e  q u a n t i t y  of- 

r a d i o a c t i v e  m a t e r i a l  d i sca rded  t o  the environment v i a  86 

e x h a u s t  a i r  s t a c k s  and v e n t s  cont inued.  Q u a n t i t i e s  r e l eased  
d u r i n g  1 9 7 6  and 19'77 are  l i s t e d  along wi th  1978 r e l e a s e  d a t a  
through March 2 4 ,  1978. The mixed a c t i v a t i o n  p roduc t s  (ETAPI  

are  s h o r t - l i v e d  n u c l i d e s  r e l e a s e d  from LAT4PF. 

T o t a l  Released : 

Nucl ide  ( s )  1 9 7 6  1 9 7 7  1978 
Pu-238 & 239 6 9  p C i  1 1 8  p C i  4 2  pci 
U-235 & 239 1344 v C i  560 v C i  138 u C i  
MFP 1673 v C i  2 1 5 1  l J C i  3 4 5  v C i  
Th-234 ' 2531 p C i  3945 pCi 821 v C i  

' P-32 73 p C i  284 v C i  .35 p c i  
1-131 301 p C i  72 v C i  7 pCi 
A r - - d l  '393 C i  243 C i  57 Ci 
H- 3 3 2 7 1  Ci* 6417  Ci** 1337 Ci 
Imp 5890 C i  45843 C i  1 6 4 2 0  C i  

* D o e s  n o t  inc lud -c  2 2 , 0 0 0  C u r i e s  r e l e a s e d  from 

* * D o ~ s  not i n c l c C . ~ .  3 C , 8 0 0  C u r i e s  releasee? f r o m  
T'A-3-34 on J u l y  1 5 ,  1 9 7 6 .  

r T  ii;-33-86 on O C ~ S S C ~  6, 1 9 7 7 .  
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C .  Research P r o j e c t s  

1. R-293 NRC T e c - k i c a l  Sx?3ort  (:.:7:-8/,C~-l/Cr.I3-11~ 

The  major e f z o r t  was espensed on the r e l i c e n s i i  

a c t i v e  Wastes CH-7/H-1) 

f o r  t h e  GE V a l l e c i t o s  Nuclear Center  l o c a t e d  near  : 
T h e  S a f e t y  Eva luz t ion  Repart  (SER) Dra f t  was modif: 
second d r a f t  f o m  on t h e  b a s i s  of l a t e r  in format io i  
by CE. T h e  S E R  i s  approx ina te ly  95% con;llete a t  tl 
T h e  ,Environmental  Impact -Assessment w e  s e n t  NRC wa: 
with coiments  and sugcJ&LLions fo r  r e v i s i o n .  A corn! 
a c c i d e n t  a n a l y s i s  of tl& ShW Parks Township Pluton.  
was done a t  the reques't of the NRC f o r  a r e v i s e d  SI 
Minor r e v i s i o n s  of the V e n t i l a t i o n  System S e c t i o n  . 

E I A  and SER f o r  the  B&U r e v i e w  wer2 also done. 
2 .  R-416 S t a t e  T r a n s p o r t a t i o n  S u r v e i l l a n c e  Study 

g i v e n  t o  the NRC. 
3 ,  A-244 Plutonium GlovebDx Holdun Measurements ( (  

H-1 cont inue?  t o  s c p n r t  t h i s  program a t  the 0: 

employee l e v e l .  Eleasuremsnts were inade on i t e m s  SI 

f o r  t r a n s f e r  t o  TA-55 f r o g  D P  s i t e .  

: 

Another review of the f i n a l  r e p o r t  w a s  made anc 

.g review 
Lvernore. 
.ed into 
. s-abni t ted 
.is t h e .  

r e t u r n e d  
i rehinsive 
.urn Plan t  
:R chapter .  
:o "he 

'H-1) 

1 coiments 

!-3/5-1). 
Le graded 
:heduled 

. -  
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caused by f i s s i o n  p roduc t s .  

the  PEGAS t o  a Hybrid EEGAS is  adding f o u r  banks of 3He 
neut ron  d e t e c t o r s  s o  t h e  system can o p e r a t e  i n  the 

p resence  OE i n t e r m e d i a t e  l e v e l  6-y backgrounds (hundreds of 

T h e  second s t e p  in upgrading 

m ? / h ) .  A c t i v e  i n t e r r o g a t i o n  measurements have begun using 
photon induced  f i s s i o n  and the count ing of delayed neutrons.  
Tnese s t u d i e s  are aimed a t  f i n d i n g  t h e  most a p p r o p r i a t e  
technique  for assay ing  t r a n s u r a n i c  w a s t e  i n  the presence of 

1 

h i g h  6-y backgrounds up t o  hundreds of R / h ) .  

5 .  A-415 D2velopment of I n s t r u i i e n t a t i o n  f o r  I lon i to r ing  
Selected Radionucl ides  i n  S o i l s  (H-12/H-l/H-8} 
Q u i t e  a few samples  w e r e  assayed f o r  Pu and 2 4 1 ~  w i t h  

the new photon spec t roscopy equipment ( a t  the r e q u e s t  of 

H-12/3-8), even though the spec t roscopy s t a t i o n  i s  st i l l  

ve ry  much i n  t h e  development s t a g e .  H-8 star ted develop- 
ment of a r a p i d  (<24 hour)  procedure  f o r  t h e  s e p a r a t i o n  of 
Pu  from soil, ending  up w i t h  a sample which is  s u i t a b l e  
for photon count ing .  I f  a procedure  can be developed, it 
s h o u l d  a l lox a s i g n i f i c a n t  improvement i n  the d e t e c t i o n  
l i m i t  for PU f o r  t h D s e  s e l e c t e d  assays  where b e t t e r  l i m i t s  
are needed. I n  g e n e r a l ,  t h e  performance of the emerging 
photon spec t roscopy  SyStemr f o r  nondes t ruc t ive  assay of 

s o i l  samples ,  i n d i c a t e s  tha t  the system is one of the best 

e\-er r e p o r t e d  i n  terms of i d e n t i f i c a t i o n  s e l e c t i v i t y  and  
s e n s i t i v i t y .  Two pape r s  were p resen ted  on i n s t r u m s n t a t i o n  

r e l e v a n t  t o  A-415 a t  the " E l e v w t h  Yidyear Top ica l  
Symposium of the H e a l t h  Phys i c s  Soc ie ty"  on the  s u b j e c t  
of "Rad ia t ion  I n s t r u n c n t a t i o n .  
6 .  C-151 Development of Ins t rumenta t ion  f o r  Assaying D&D 

Nater ia l s  (H-1) 
Tnis program is suppor ted  through the  D i r e c t o r ' s  office. 

Tvio i n s t r u m e n t s  have been developed over  thz l a s t  two q u a r t e r s  
f o r  t n e  r a 2 i d  q u a n t i t a t i v e  \ a n a l y s i s  of t r a n s u r a n i c  conta?.ina- 
t i o n  o n  t h s  i n s i d e  s u r f a c e s  of plutozium gloveboxes- 'The 

i n s t r u y e n t s  are not; i n  s emi rou t ine  use e t  D'S V k s t .  

-16- 



7 .  E-732  T r i t i m  Instrur- ie i t? . t ior i  DeveloFment (CI?3-L3/iT-1) 
I 

This program W i l l  a c t u a l l y  begin A p r i l  1; howwzer, 
I 

c o n s i d z r a b l e  p l a n n i n g  and scope  of work prepara t ior i  work 

w e n t  i n t o  t h e  p r o j e c t  du r ing  t h i s  q u a r t e r -  
deve lop ing  f i x e d  i n s t r u m e n t a t i o n  f o r  moni tor ing  tritium i n  
t h e  p re sence  o f  neu t ron  a c t i v a t e d  a i r .  
8. N - 1 3 1  D i s p o s i t i o n  of Excess Contaminated LASL F a c i l i t i e s  (H-1) 

f a c i l i t y  s i t e  was begun January 1 8  and by March 3 1  lthe 
p r o j e c t  was n e a r l y  coinpL5ted. 
c l i f f  f a c e  areas and fir.ial l andscap ing  and r e seed ing  of the 
a f f e c t e d  area remained.’ ZLA c o s t s  fo r  the work wa; es t imated  
t o  total $80K. 
Z c c o - m i s s i a n i n g  T4-21-153 a f i l t e r  b u i l d i n g  a t  D3 E a s t  with 

s o m e  p r e l i m i n a r y  w o r k  beginning.  
s c h e d u l e  s i n c e  work a t  TA-42 was expec ted  t o  t a k e  Lost of 
F Y  1978. I 

We w i l d  be 

i 
Actua l  d e c o m i s  s ion ing  w o r k  at the  TA-42 i n c i n e r a t o r  

I 
Only f i n a l  moni tor ing  of 

I- 

Procedures  and p l a n s  were developed for 
I 

T h i s  project is  Ahead of 

I 

-17- 
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AUDITS 

Group 13-3 

I . . . . . . . 

I 
I 

From Fsbruazy 2 7  - March 3 ,  1 9 7 8  DOE/ALC) conducted an b- 
ds3fh  s a f e t y ,  h e a l t h  and f i r e  p r o t e c t i o n  surva- I 
resillts of t h i s  survey have n o t  y e t  been rece ived .  
S A F Z C Y  EXPE5'JENCE 

Occxpation.al  i n  j u r i e s  
L O S ~  t i m e  czses 
Days l o s t  From work 
L93L nanhours worked 
Average nu6er of 

exployees  

1 9 7 8  1 9 7 6  
t o  A p r i l  1 

2 3  
9 

4 1  
3 ,037,  O Q O  

6,572 

67 
525 

12,210,000 
I 

6 ,424 
I 

D i s a b l i n g  i r . j u ry  d e s c r i p t i o n s :  
repox ted) I 

I 
I 

P-4 O n  August 4 ,  1 9 7 7 ,  4 unusual 
amount of mic ro f i ln ing  i n  one 

caused back pa in  r e q ~ r r l n g  
medicat ion and physiotherasy.  
There were 1 4  days l y s t  f r o m  
work. 

&I.. 4 _- -..I 
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I, SP-3 O n  Septenber  2 2 ,  1 9 7 7 ,  eirqloy- 
e2 i n j u r e d  back while s l i d i n g  
a 55 lb. sheet m e t a l  p l a t e  
ii-.to p o s i t i o n  f o r  shea r ing .  
L o s t  t i m e  was 1 7  days.  

0, KX-3 O n  October 14, 1977, w h i l e  
a s s i s t i n g  a co-worker reirtove 
and r o t a t e  a 1 1 0  lb. u n i t  froin 
2 s h i p p i n g  c r a t e - t o  a p o s i t i o n  
t o  be x-rayed, ehp1oye.e i n -  
j u r e d  back. Lost t i m e  from 
work w a s  13 days. 

-,. H-4 .: 

I., PZR-1 

O n  D e c e m b e r  1, 1977, while 
wzlk5Fg on stairs, znploq’ee 
f e l l  and r e c e i v e d  b r u i s e d  r ibs  
and s c a l p  l a c e r a t i o n .  Los t  
t i m e  w a s  s i x  days. 

Or? December 7 ,  1977, employee 
f e l l  on stairs and i n j u r e d  
nascle i n  left l e g .  
v;as f o u r  days.  I 

O n  December 3 0 ,  1 9 7 7 ,  enployee 
r ece ived  l a c e r a t i o n  of inaex  
f i n g e r  o f  r i g h t  hand when ,it 
c o n t a c t e d  s l i t t i n g  saws. Lost 
t i n e  was 30 days.  

L o s t  time 

. ’  Disab l ing  i n j u r y  d e s c r i p t i o n s  ( F i r s t  q u a r t e r  1 9 7 8 )  : . 

L-4 O n  January 2 5 ,  1978,  eiiployee 
p a l l e d  muscle i n  back wh i l e  
l i f t i n a  an e l e c t r o n i c  power 

d 

supply from a 
t i ne  was one 

O n  January  2 6 ,  1 9 7 8 ,  a metal 
plate f e l l  on foo t  and broke to? 
e5ove steel  cap i n  safety shoes.  

0, SD-DO 

L D s t  time was six days. 

E-1 03 JLTzary 30, 1 9 7  8, en21oy:ee 
slip;?ed on ice i n  parkir,g l o t  
a d  f r a c t u r e d  r i g h t  hand. 
L 3 s t  tins was n i n e  days. 



0 

I 

I n  D e c a i e r  of  1 9 7 7  abd diag-  
n g s s 5  in JLn-uary 1 9 7 5 ;  ei?loy-.  
ee, while weariEg s a f e t y  shoes ,  
r ece ived  a gro?rth on s o l e  or' 
foot from a n a i l  i n  shoe which 
r e q u i r e d  m r g i c a l  excision. 
Lost  t i n e  vas f i v e  days. I 

FIF? EXPERTENCE 

On February 7 ,  1978, i n j u r e d  
back while moving a vlacuun ', 
pun?. Lost t h e - w a s  /three 
days.  I 

I On March 3, 1 9 7 8 ,  i n j u r e d  back 
wile s l i d i n g  a vacudm pump 
o u t  of doonTZy. 
seven days. I 

Lose I t ine was 

On March 7 ,  1 9 7 8 ,  i n j u r e d  r i g h t  
leg and back when helfell I over  
e q u i p l e n t  in walkway 1 I 

t i m e  was three days.  

O n  1.brck 9 ,  1978, develo2ed 
nervous t e n s i o n  a f t y  a motor 
v e h i c l e  acc iden t .  Lost t i n e  
was one day.  

On March 1 6 ,  1 9 7 8 ,  caught  thuiib 
between s t o ?  and cask and frac- 
turee! thtlmb. Los t  - tJ ime I was 
six days. 

L o s t  

I 

e ,  

~ 

i F i r e  A l a r m s  
There were 94 f i r e  alarms/runs made t o  ,LASL add Zia 

I P a c i l i t i e s  by the L o s  A l a n o s  F i r e  D e p i r w e n t  du r ing  t h e  first 
quarter of 1978. 
power surges, water s u r g e s ,  a c c i d e n t a l  t r i z s ,  mal fync t ions  
o r  unde te r i zhed  caclses i n  bu i ld ing  systems and s i te  I Tire 
alarm circllits. 
Z e t e r i o r a t i o n  of t h e  o v e r a l l  fire a l a m  s y s t e n .  

I 

Forty-seyren of these,  5 0 % , r e s u l t e d  frox 
* I  

Tnese n u r j e r s  r e f l e c t  the g radua l ;  continuir,g 
I 

i 
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: . ~ ~ - ' ~ ! ~ , : ~ ~ ~ - ~ ~ ~ . . - -  <* . 2. .yy??g, fpL 
i? q%iv:-*Y&:z:. ..:: . , LJ ..._ .*-',"t".' F i r e s  

There were two- chargeahle f i r e s  -in LASL b u i l d i n g s  during 

the q u a r t e r  r e s u l t i n g  i n  a t o t a l  government p r o p e r t y  loss of 

$7,430. 
January  5 ,  1 3 7 8 ,  T&-43, HRL Bui ld ing  at 6:50 a - m . :  

an exper imenta l  appa ra tus  with a p o r t a b l e  high&vo.ltage .un i t  
s h o r t e d  o u t  , caus ing  a build-up heat w i t h i n  the  app2rbtus ,  '---* '--- 

+*.a *LA,. 2;. $;;* : 2. - . ;J&&iii) 

I 

s u f f i c i e n t  t o  i g n i t e  plywood cover and p l a s t i c .  compor?ent p a r t s  
o f  the .  experiment . .  T h e  fire was d e t e c t e d  by overhead thermal 
(160O F) 'd,z"Lectors which a u t o m a t i c a l l y  . t r a n s r n ~ . ~ ~ ~ ~ ~ a ~ ~ ~ a ~ ~ . r . . ,  -- . '...,.a? J. 

to thE Los A l s r n o s  C e n t r a l  Alarm S t z t i o n .  Responding f i r e  

~:@**+~:r'* . . i :,**j 

f i g h t e r s  e x t i n g u i s h e d  the f i r e  with one 20; d r y  chemical 
e x t i n g u i s h e r  and one 5 $  C02 e x t i n g u i s h e r .  
$3,550. I 

Es&a$&d % O S S ~ ~ ~ ~  
> *!&!&.>& -s=,:&$; 

- . -;z:.. ". . .  

Narch 11, 1 9 7 8 ,  TA-33, T r a i l e r  ULR-538 at 1:30 p.n.; \ 

\ fire of unknown origin s t a r t e d  on a desk top.mI+sy?l&JeA(fiTin " t h e  
aAx3Qc.+$$;.:l., .A?2.5 $$=?aa I 

fire was i3n electric c lock  ( p o s s i b l e  i g n i t i o n  s o a c e )  ;**r - _ _  ! 
i o u s  papers,  a LeI io i  l e t t e r i n g  set ,  v a r i o u s  desk top  itex-ts, 
and a can of "Krylon" ove rhea ted  and r u p t u r e d ,  a t  t he  botton 

* s*G.+.*&= 
of t h e  can , . p r o p e l l i n g  i t  i n t o  the overhead c e i e g % & e q  ..-- -. 

t h e  desk. 
i n t o  t h e  c e i l i n g .  Another p o s s i b l e  i g n i t i o n  s o u r c e  was a 

cei l ing-mounted 
may have ove rhea ted  t h e  s p r a y  can t o  ithe p o i n t  of - r u p t u r e  
and i g n i t e d  t h e  r e s u l t i n g  flammable ;.apors. The fire w a s  

do,tected by overhead thermal (160O F) d e t e c t o r s  which auto- 
n z t i c a l l y  t r a n s n i t t e d  an alarm t o  t h e  C e n t r a l  Alarm S t a t i o n .  
R2sponding f ire f i g h t e r s  ex t ingu i shed  t h e  fire with engine 
bcoster line using 10/15 g a l l o n s  water .  
$ 3 , 8 8 0 .  

Approximately one-half  l e n g t h  Ofthecan p r o j e c t e d  

electric h e a t e r  d i r e t t l y  above the desk which 

Es t imated  LASL l o s s :  

P r o m F t  t h e m 1  d e t e c t i o n  and special separation betveen 
t l ~ i s  t r c i l e r  an2 an a 6 j  zcent  o n e ,  bo th  recent irn?rovenenks, 

-22 -  
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l imi t ed  this loss des2lite a F i r e  Da7arti ient running t k a  Of 

1 5  . - i n U t e s  t o  this reiiote site. 
S P E C L F  PROJZCTS 

During t h i s  q u a r t e r , =  d r a f t  o u t l i n e  of a r e v i s e d  LASL 

H e a l t h  and S a f e t y  Manual was completed and submi t ted  i f o r  
corL:.snt. Afker  the inco rpora t ion  of these c o m e n t s  i n t o  I t h e  

t e x t  of t h e  manual have be'en completed,  a m a j o r - e f f o r t  will 
be h i t i a t e d  t o  develop a series of technical nor?ogr(iphs to 
cor;.?lernent t h e  admin i s t r a t2ve  a s p e c t s  of ths program. 

' I n  o r d s r  t o  improve the e f f e c t i v e n e s s  and  t o  p rbv ide  I 
e x l i s r  con tac t  w i t h  new exsloyees a video t a p =  Smgraz.  I 

nex unsloyee o r i e n t a t i o n  has  been w r i t t e n  and  i s  i n  product ion  
and a r e v i s e d  H e a l t h  and S a f e t y  Guide has been publ ished.  

I n  o u r  con t inu ing  e f f o r t  t o  inprove  t r a f f i c  s a f e t y ,  I 

set  of rccorrxendations and 2 r i o r i t i e s  have been devetoped and 
suk:.itted t o  the LASL Enginesr ing Department for guakdra i l  I 
imsrovements.  I n  aC.dit ion,  a proposa l  for conduct ing I Dsfen-  

sivs Driving T r a i n i n g  i s  be ing  prepared.  
A rneethg of key p e r s o n n d ,  involved  i n  t h s  a d i n i s t r a -  I 

t ic2 o r  execu t ion  of t h e  f i r e  p r o t e c t i o n  program, hals I 

s chsdu led  for ear ly  i n  the n e x t  q u a r t e r .  
sezted and d i s c u s s e d  inc lude :  Organiza t ion  S t r u c t u r d  and 
Co-3-unicatlon Channels ,  Outage and Energency N o t i f i d a t i o n ,  
Woxk Requests 'and Design Channels,  F i r e  P r o t e c t i o n  d r i o r i t y  
D i s i g n a t i o n ,  and-F i r e  P r o t e c t i o n  Cons t ruc t ion  Plann4ng. 

Two a d d i t i o n a l  p o l i c i e s ,  reques ted  by t h e  LWPAC, w e r e  
ap2,roved by t h e  P lapning  Coxni t tee :  " F i r e  P r o t e c t i o d  Kork 

P r i = , r i t y . "  2nd " F i r e  P r o t e c t i o n  Su22ression and Ala& Design. 'I 

Thzse w i l l  be incor2orated into the " R e d  Book", aloAg with 

o t tsr r e v i  s i o n s  under  c u r r e n t  s tudy.  I 

I 

an 
f o r  

a 

i 
I 

been 
Topics t o  /be pre- 

I 

. I  

Thz 31-Ton ear3Dn dioxide s u s p r e s s i o n  s y s t e n  o&ts ide  I 

szcra=,.e tar.:.;, semi55 t h e  SCIYLLqC ni:?eriiilent in SZ.1-287, I w?S 
I 
I 

I 
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L a k c -  o u t  of s e r v i c e  h January  because of t h e  imminent s a f e t y  
hazard presented by t h e  s u s c e p t i b i l i t y  of the tank shell 
material t o  low- tenpera ture  embr l t t l ement  . 
has Seen subx2 t t ed  to LASL managanent by the FPPD discussing 

A detailed r e p o r t  

the  background 
t h i s  system in 

for t h i s  a c t i o n  and a recommendation to abandon 
lieu of ti'? t c u r r e n t  Halon 1 3 0 1  i n s t a l l a t i o n .  

. ,  I : 
.* . 

. . .  
J 

I 
. I  

\ 
. .  

, .. 
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I. TECHNICAL PROGRAM 

,? 

i 

A summary of E n g i n e k i n g  Sec t ion  ac t iv i t ies  i s  provided I i n  

Appendix Table A-1. 

i n  Sec t ions  A h B of t h i s  report. 

Detai ls  of t h e s e  a c t i v i t i e s  a r e l i n c l u d e d  I 
I 

A, Audi ts ,  Reportable  I n c i d e n t s ,  I d e n t i f i e d  P r o b l e d  I and 
I P o t e n t i a l  ExDosures 

A h e a l t h  and s a f e t y  a u d i t  of LAMPF w a s  conducted /by  I 

i n d i c a t e d  some concern regard ing  t h e  c o n t r o l  of t o x i c  I cherAcals 

i n d u s t r i a l  h y g i e n i s t ,  s e v e r a l  a c t i o n s  w e r e  agreed upon I 

A L O .  A 

f i n a l  r e p o r t  has  n o t  y e t  been i s s u e d ,  b u t  a p r e l i q i n a r y  r e p o r t  

used by W T T  u s e r s .  Following s e v e r a l  meetings with t h e  ALO 
t o  c l o s e  

out a p r i o r  a u d i t  i t e m  r e l a t i n g  t o  t h e  LASL ALAP Pol icy .  
There w e r e  no r e p o r t a b l e  i n c i d e n t s  dur ing  t h e  q d r t e r .  
A i r  samples t aken  dur ing  machine sawing of t r a n s i t e  board 

( a sbes tos )  i n d i c a t e s  t h a t  room a i r  concen t r a t ions  o f ' a s b e s t o s  I 

f i b e r s  can exceed t h e  two fiber/cc OSHA l i m i t  even wi th  I l o c a l  

exhaus t  v e n t i l a t i o n  around t h e  p o i n t  of ope ra t ion .  Temporarily,  I 

r e s 2 i r a t o r y  p r o t e c t i o n  is being used f o r  t h e s e  o p e r a k o n .  Addi- 

t i o n a l  sampling w i l l  be performed t o  e v a l u a t e  t h e  ne id  fo r  'spe-' 
c ia1 eng inee r ing  c o n t r o l s  such as a s p e c i f i c  shop fog a l l  t r a n -  

m a t e r i a l s  is a l s o  b e i n g  eva lua ted .  

inc luded  : 

s i t e  c u t t i n g  and/or machining opera t ions .  The use  04 I s u b s t i t u t e  
I 

N ine  p o t e n t i a l  exposures occurred during t h e  quar;ter.  I These  

I 

1, Severa l  ISD-6 employees complained of headacde and I 

dizziness in t h e  basement of B l d g .  2 8 .  Carbon monoxBde levsls 
I 



4 

were less than 5 ppin. A follow-up i s  planned. 
2.  A shops department (SD-1) e’mployee developed an aller- 

gic reaction to kerosene and graphite. 
ures, including gloves and freauent wasning, eliminated reoc- 
curance of the rash. 

Use of protective ineas- 

3. An MP-7 employee reported to H-2 with eye irritation 
from glass bead blasting dust. A hole in the gloves was found 
to be the source of dust. The glove was replaced. 

4 .  An H-5 employee working with a lead aerosol generator 
reported to H-2 to determine if headaches and nausea were due 
to lead intoxication. A i r  sampling of the operation and urine 
analyses for lead indicated no exposure to lead. 

t 

5 .  A Zia custodial foreman at Zia Main Shops reported to 
E-2 that smoke and vapors aggravated his existing l m g  condi- 

tion. An evaluation of his work activities indicated that he 
was exposed only to nuisance levels of smoke. None of these 
levels constitute a health hazard. He was reassigned to an 
area free of smoke or oil vapors. 

roox which contained a capacitor which had ruptured and released 
PCB’s. The area was then,ventilated following which all resid- 
ual oil was cleaned up. 
contact with the oil and further action was not necessary. 

6. For a brief period of time, an MP-2 employee entered a 

The employee received no skin or eye 

7. An H-7 employee developed skin irritation fro= the so- 
dium hypochlorite solution-used to decontaminate him. He was 
treated by H-2. 
a1 for decontamination. 

H-1 is searching for a’ less irritating materf- 

8 .  A WX-1 employee complaint of nausea, foul taste in 
mouth, and loss of appetite. The employee was gluing nylon 
parts with methyl 2-methacrylate. 
nature of the work, the worker was provided with respiratory 
protection for use during this operation. 

Due to the intermittent 

9 .  A T-1 e?ployee developed an allergy to 3% print paper 
containing pthalazinone used , in a Techtronics printer. ’ Paper 
free of pthalazinone was substituted and t h e  machine ventilatec?. 
No further problems occurred. 

- 2 0 -  



I 

I 
I 

1. Toxic Chemicals I 

A tabulation of air saiirples obtained and analyzedlduring 

Approximately 74 air and swipe samples were collekted dur- 

5. Evaluation & Control k c t i ; ' i t i e s  

the quarter is shown in Appendix Table A-2. 

ing  the quarter to aid in the evaluation of potentialioccu2a- 
tioaal exposures to the various metals and metal compounds. I 

A l l  samples were below acceptable air concentrations,\or I res- 
piratory equipment was used to reduce worker exposurelto accept- 
ablt levels. 
f o r  additional ventilatio6 to control silica and 'phosbhorus. 
Investigations and consulkations were provided for o&rations 
or proposed operations involving various metals. 
hydride was found in Zia salvage and removed to the chemical I 

I 

I 

In one inst;..iTce, swipe samples indicateb the need 

Aluhinum 
I 

dum? . I 

ic compounds. In all operations except one, air conJentrations 
were below the TLV. 
isocyanate indicated air concentrations in the imiiedi'ate area 
exceeded allowable levels, and supplied air respiratdrs were 
utilized to limit exposures to safe levels. A large /number of 
carbon dioxide and oxygen samples were taken during a C02 dump 
operation at Scyllac. Re-entry was permitted after dhe C02 
level was below 1000 ppm, 'and oxyqen levels had returned to 
%216. 
requirement to use local ventilation) w a s  provided t d  us- prs on 
a wide variety of organic materials. 

Air sampling to evaluate control measures or determine the 
need for additional control was initiated for various inorgan- 
ic chemicals. One asbestos operations exceeded the 4LV; however, 
respiratory protection was utilized to provide adequate worker . 

protection. 
t h e  evaluation of an acid scrubber. Recommendations:were pro- 
vided users concerning various inorganic compounds. I These cover- 
ed toxicity, handling procedures and local ventilation require- 
ments. 

I 

Air samples were collected and analyzed for various organ- 

SEmpling for polymethylene polyphenyl I 

Toxicity, disposal handling information (incldding the 

I 

I 

Acid effluent studies were made to aid kng. 4 in 
I 

I 
I - 2 7 -  
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2 .  Noise I 

Thirty-one separate areas were surveyed to evaluate poten- 
tiill noise hazards. 
84  dBA; however, the 8-hour TWA was exceeded in only one opera- 
tion involving a super-sonic gun. 

Eight areas had noise levels in excess of 

Employees in this area are 
required ' to wear hearing protection. Requirements for aural 
protection and inclusion in H-2s audiometric monitoring program 
were made for workers in areas where the SPL was greater than 
84 dBA.  

3 .  Limited Egress 
An operation at Scyllac (SM-287) involving &e dumping 

of @ 3 1 t m s  of carbon dioxide was classified as a limited 
egress operation. 
ments were developed for this activity. 

Operating procedures and ventilation require- 

4. Industrial Hygiene Surveys 
Surveys were completed at the Main Shop and P-Div. and 

5 .  Respiratory Protective Eguipment 
A total of 160 personnel were fit with and trained in the 

use of air-purifying respiratory protective equipment. 
nine LASL personnel were trained in the use of Scott Air Paks. 
Emergency respirators inspected at TA-lS-, TA-9, SM-170, and 
TA-46 were found to be serviceable. Forty-four of % 84 
Scott face pieces in the field have been brought is, clean- 
ed, inspected, and returned to service. The remaining 40 masks 
will be serviced in the next quarter. Labels were ordered for 
all ammonia respirators warning potential users that they are 
not emergency response devices. 

formal reports are being prepared. . 

Thirty- 

6. Ventilation, Air Cleaning, and New Facilities 
Twenty-two sets of Engineering plans were reviewed and the 

QAs returned to the Engineering Department. Twenty-three recom- 
mendations were made to user groups regarding the need f o r  
modifications to local exhaust, upcJrading existing s y s t e i s ,  and 
new systems. Ventilation measurements were made on thirty-nine 
exhaust systems. Twelve were found to have unsatisfactory 
control velocities ane t h e  user aroup was informed that opera- 

-2E-  . 



a c e  c r i t e r i o n ,  and t h i s  f i l t e r  has been rep laced .  

a n o i s e  c o n t r o l  program. A p r e s e n t a t i o n  of the i n -p l a  
t e s t i n g  was made t o  DOE Headquarters and A L O  personnel  

7. Employee Education 
Various s a f e t y  t a l k s  were presented t o  a t o t a l  of 

people ,  covering tox ic  m e t a l s  and so lven t s .  
C .  Laboratory S e r v i c e s  

Over 4400 samples w e r e  analyzed with the m a j o r i t y  
Table Appendix A-3 sun t o  t h e  rad io-b ioassay  program. 

the typts of a n a l y s e s  performed. 
1. Organic Ana lys i s  
A s tudy  of  t h e  c o r r e l a t i o n  between c o l l e c t i o n  anc 

t i o n  of o rgan ic  con2aunds on "gasbadge" dosimeters  wa: 
These are p a s s i v e  a i r  samplers which can be used f o r  f 
o r g a n i c  compounds. The c o r r e l a t i o n  between r e s u l t s  01 

L9SL and t h e  manufacturer  show a 20% d i f f e r e n c e .  The 
of these badges t o  document exposures t o  o rgan ic  compi 
be ing  s t u d i e d  f u r t h e r .  

Work has been s t a r t e d  on t h e  a n a l y s i s  of o i l  sha 
r o g a t e  s t anda rds  r ece ived  from t h e  Nat iona l  Bureau of 
These a n a l y s e s  are p a r t  of ou r  e f f o r t  t o  s tudy  t h e  ha 
s o c i a t e d  wi th  oil s h a l e .  

2 .  Uranium Analysis 
Since  January 1978, a l l  r o u t i n e  u r i n e  uranium a s  

w e r e  analyzed by de layed  neutron a n a l y s i s .  A f t e r  ana 
some 700 samples, o n l y  a few minor problems have surf 
Al iquo t s  of sample which show p o s i t i v e  v a l u e s  by dela  
t r o n  ana lyses  w e r e  a l so  analyzed by t h e  s tandard  chen 

od. 
methods was w i t h i n  t h e  error i n h e r e n t l y  a s s o c i a t e d  w j  

t h e  t w o  me'hods of a n a l y s i s .  

The c o r r e l a t i o n  be tween t h e  r e s u l t s  f o r  each of 

The s e n s i t i v i t y  of t h e  
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nethods i s  i d e n t i c a l .  
r e s u l t  i n  a s a v i n g s  i n  manpower. 

3. Plutonium Analys is  
P rev ious  a n a l y t i c a l  problems have been c o r r e c t e d  and dur- 

i n g  t h e  quarter, r o u t i n e  samples have been analyzed wi th  a pre- 
c i s i o n  of  766 and a n  accuracy of - + 16%.  During t h e  l a t t e r  pe- 
r i o d  of  t h i s  q u a r t e r ,  t h e  average recovery has  r i s e n  t o  + 90%. 

d u r i n g  t h e  l a s t  s i x  months i s  summarized i n  Table I below: 

The use of delayed neutron a n a l y s i s  should 

The leve ls  of Pu a c t i v i t y  found i n  t h e  samples analyzed 

C .  TABLE I 

PERCENT OF URINE SAMPLES HAVING SPECIFIC PU ACTIVITY LEVELS 

Las t  Q u a r t e r  Th i s  Q u a r t e r  

9Pu 2 3 9 P u  . 2 3 9pu z3aPu 

% s a n p l e s  > 3  d / m  0.24 0.60 0.70 0.00 

% samples 0.3-3 d /m 3.38 1 . 4 5  2.80 0.23 
% samples 0.1-0.3 d/n 3.74 4.35 2.33 3.26 
% samples .03-.1 d/m 1 1 . 7 1  13.04 8.86 6.29 
S sariples c . 0 3  d / m  80.92 81.04 85.31 90.21 . 

S u f f i c i e n t  d a t a  have been c o l l e c t e d  t o  show t h a t  s u l -  

Therefore ,  f a t e  p l a t i n g  i s  comparable t o  o x a l a t e  p l a t i n g .  

s t a r t i n g  w i t h  t h e  second q u a r t e r  of 1 9 7 8  (Apr i l  l), t h e  sodi -  
um s u l f a t e  e l e c t r o l y t e  will be used f o r  r o u t i n e  p l a t i n g  of  
plutonium samples. 

fumes are r e l e a s e d  from t h e  s u l f a t e  e l e c t r o l y t e  and a sma l l  Pu 
contaminat ion problem will be e l imina ted .  

The major advantage is t h a t  no c h l o r i n e  
2 4 2  

. Ten grams of 2 4 4 P u  have been rece ived  f r o m  OlWL. T h i s  
m a t e r i a l  h a s  been s e n t  t o  LLL f o r  p u r i f i c a t i o n ,  so it can be 
used t o  r e p l a c e  t h e  2 4 2 P u  tracer. 
planned used of 242Pu i n  v a r i o u s  LASL r e s e a r c h  o p e r a t i o n s .  

4 .  Q u a l i t y  Con t ro l /Qua l i ty  Assurance and S t a t i s t i c a l  
Ana lys i s  

Q u a l i t y  c o n t r o l  c h a r t s  show t h a t  a l l  b u t  the  TCA r e s u l t s  
are in con t ro l .  
proce5are w i l l  be s t u d i e d  in d e t a i l  t o  d e t e r n i n e  t h e  cause  of 

Th i s  i s  necessary  due t o  t h e  

The problems wi th  TCA a r e  n o t  e v i d e n t  and t h e  

t h e  e r r a t i c  r e s u l t s .  

- 3  0- 



I 

I 
A summary of t h e  q u a l i t y  c o n t r o l  a c t i v i t i e s  of t$e  sec t ion  

Data on tritiun i n  water  show t h a t  we a r e  i n  con&ol f o r  
are l i s t e d  i n  Appendix Table A-4. I 

this a n a l y s i s .  Since water  samples r ece ivsd  from ElAlfor gmna 

a n a l y s i s  are below o u r  d e t e c t i o n  l i x t i t ,  w e  w i l l  discoAtinue 
W e  have NBS g m a  gtand- 

a r d s  t o  a s s u r e  our  measurements for  
most r e c e n t  sets of N I O S H  PAT d a t a  i n d i c a t e  w e  a r e  o u t  of con- 
t r o l  f o r  t h e  l ead  and z i n c  samples. The s t anda rds  fok a l l  met- 
a l s  (Pb, Zn and Cd) are being reviewed t o  determine t h e  reason 
for t h e s e  errors. A l l  a lpha  count ing systems were i n  1 con t ro l .  

A p i a n  o u t l i n e  w a s  devised  for t h e  t o t a l  computelrization 
of a l l  a p p r o p r i a t e  H-5 d a t a .  T h i s  w i l l  inc lude  l o c a l !  exhaust 
v e n t i l a t i o n ,  HEPA filter t e s t i n g ,  a i r  sampling and no'ise d a t a  
i n t o  one data base; t h e  r e s p i r a t o r ,  SCBA, bioassay  ana poss ib ly  
t h e  audiometr ic  d a t a  i n t o  ano the r  d a t a  base ;  and t h e  Lhemical 
t o x i c i t y  and survey d a t a  i n t b  a t h i r d  d a t a  base .  
i n q  sof tware  w i l l  c o r r e l a t e  d a t a  as r equ i r ed  among all1 t h r e e  
d a t a  bases .  
d a t a  set  was designed and some d a t a  t r a n s f e r r e d  a s  tdst d a t a  
for sof tware  development. 
f o r  t h e  chemical,  sound level and sampling surveys wf i i ch  will 

* p a r t i c i p a t i o n  i n  t h i s  QA program. 
"Cs i n  u r ine .  The two 

I 

D. Data Management I 
I 

t 

I 

T h e  accompany- 
I 
I 

As a f i r s t  s t e p ,  t h e  l o c a l  exhaus t  vent i l la t ion  

A l s o ,  new d a t a  sheets w e d  designed 
I 

more r e a d i l y  l end  themselves  to computer izat ion.  I 

- Microf iche  w e r e  made of  t h e  1975 and 1976 bioasday d a t a  
and s e n t  t o  H-1. 
tonium has been s o r t e d  f o r  1977 and has been merged with t h e  '75- 

A l l  b ioas say  d a t a  wi th  t h e  except idn of plu- 

'76 data. 
t h e  CCF Photos tore .  These d a t a  (1975-77) as w e l l  as l a l l - p r e v i -  

s e c t i o n  is on microf iche  and also s t o r e d  a t  t h e  CCF Photostore.  

terminal multiplexor w a s  approved by Supply Property! I n  4 t o  

5 months, t h e s e  should a l l  be incorpora ted  i n t o  t h e  4ystein,  
a l lowing  the concurren t  o n - l i n e  manageqent of a l l  proposed da ta  

These data w i l l  be p u t  on microf iche  and also  s e n t  t o  

ous b ioassay  data (1944-1974) c o l l e c t e d  and analyzed I ,by t h i s  

The o r d e r  for t h e  l a r g e  d i s k ,  high speed p r i n t e r  and the 
I 

I 
bases. 
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APPENDIX 

TABLE A-1  

TABULATIOS 0' ENGINSZPJXG SZCTION.ACTIV1TIES 

1978 1977 1977 
Jan.-Mar. 0ct.-Dec. July-Sent. 

Saii.?les CollscteZ 205. 

1 n v e s t i 5 a t i o n s  & C o n s u l t z e i o n s  9 5  
1 0  Re?Drted 2 o t e n t i a l  Expzsures 
22 Plans  App-oved 
16 V e n t i l a t i o 3  Recoixnendations 
72 Ventilation Measnrements 
72 F i l t e r  Syst€ns Tested 
24  Sound Level Measureaents  

Res2 i r a to ry  P r o t e c t i o n  

F i t t i n g  znz  Trzining-LASL 1 6 8  
F i t t i n g  and T r i i n i n ~ - O t h e r  3 1  

- Car t r idc j e s '  QX Tested 1244 

0 

03 

4 8  

I n s u s t r i a l  Hygiene Surveys 
Health &' Safety T a l k s  

Total A t  t endance  

220 
64 

14 * 

23 
16 -. 
106 
12 
18 

64 
' .53 
' 1105 

0 3  
0 4  

135 

167 
4 0  

5 
29 
12 

1088 

13 

238' ' 

189 
1606 

0 

0 

. .  
. .  



APPENDIX 

TABLE A-2 

I 

TABULATION OF E N G I N E E R I N G  SECTIOX A I R  - SAYPLES 
~ 

I 

Metzl & Metal Compounds 

Beryll ium 

A i r  6 0  
Swipe 8 .' 

Beryllium Oxide 
M e r  cur  y 
Nickel  

01 
01 
A 1  
V I  

03 
7 4  
- Unknown (Phosphokus & S i l i c a  

i d e n t i f i e d )  

Organic Compounds 

Butyl  Ce l loso lve  
Dioc ty l  P h t h a l a t e  
Formaldehyde 
Xerosene 
Methane 
Methyl Chloroform 
PAP I 
Toluene 
Vinyl Toluene 
Xylene 

02 
01 
03 
06 
14 
08 
02 
03 
05 
02 

4 6  
- 

, .  
Ino rgan ic  & Miscellaneous 

04 
02 
04  
34  
07 
30 
02  
0 1  

water  vapor i d e n t i f i e d l g q  

Acids 
Ammonia 
Asbestos 
Carbon Dioxide 
Carbon Monoxide 
Oxygen 
Sodium Hydroxide 
Unknown (Carbon d ioxide  and 

I 
i ,  
i '  
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APPENDIX 

TABLE A-3 , 

Sumnary of Number of Analyses Performed by Lab Section 

No. of Samples 
No. of Analyses Above Definite 
(Not including QC), Exposure Levels 

2 4  l-ericiurn (Urine) 15 0 

2 Breathing Air 
h 'CS (urine) 106 ~ 

Gross Alpha b 470 * 

Gross Gania (other than' 'Cs) 256 
(Tissue, Urine, Filters,  Feces, 
Miscellaneous , Water) 

LiGe Neutron Activation(Serv1ce for Aerosols) 1307 0 
17 0 LiGe, Water, LAMPF 

Metals (Be, Cd, Hg, K, Mg, Po, Ti, Zn) 200 
Air, Water, Swipe, Tissue 

. .  Organics 
Plutozim (Urine, Blood, Oil, Feces 
Phosphorous 
Trichloroacetic Acid 
Tr i t i 3 u i i  

I C O X  & Related 
Urine J 

Water 
O i l  

64 
948 

5 
17 

31 
190 
77 
23 

1 

a 
0 
0 
0 

\ 

a 
2 

a 
a 

295 2 
' 438 0 

4,461 I 5 

"U (tlrine) 
23e~[~rine, a ir )  
Total Number of Analyses 

a. Not applicable 

7 

. .  
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Analyte 

Americium 
B e r y l l i m  
cesium’ ’’ 
Lead 
Mercury 
P lu ton iuq  3 
Plutonium C 

TCA 

T r i t i u m  
Uranium2 
Uranium 2 3 8  

Matrix 

APP E m  I x 
TABLE A-4 

Q u a l i t y  Control Analyses 

’ u r i n e  
a i r  f i l t e r s  

u r i n e  
u r i n e  
u r i n e  
u r i n e  
u r i n e  
u r i n e  
u r i n e  
u r i n e  
u r i n e  

Number 
of QC 
SamDles 
I 

-: 4 

110 , 

* 12 
: 4  

6 
32 
13 
4 

52 
22 
23 

I 
! 
I 
I 
I 
I 
I 

I 
I 
I 

Expected 
Control Value 
Mean f l a  

I 

I Reporited Values 
T h i s  Q u e r t e r ,  

Mezn , 2 1G I 

1 0 0  
1 0 0  

1 0 1  

97 
97 

100 
100 
91 

1 0 2  
86 
97 

-35-  

10 
8 

7 

15 
6 

1 0  

10  
24 

6 

1 0  
7 

114 
’.: 8 8  

1 0 3  

1 0 0  

1 1 7  
103 
1 0 8  

157 
97 

9 1  
1 0 8  

5 
14 
1 2  

0 
26 
12 
11 
30 

5 

14 
2 1  



4 

? 

i 
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P1IC)TEST'UON OF TF19 !??::jI?G;i::F::T I 

I 

I 

The I r d u s t r i a l  Waste Groilp, :I-7 , and t h e  EnvirokL?.ental 
S t u d i e s  Grou?), H - 8 ,  provide continuous proqrams f o r  panage- 

R e n t  of waste streams and surve i l lanc 'e  of t h e  enviro!ment 
f o r  p o s s i b l e  effects  t h a t  could be  a t t r i b u t e d  t o  LASL, tkere-  
by a s su r ing  t h a t  the s p i r i t  a s  w e l l  a s  t h e  laws on ebviron- 
mental  : ) ro tec t ion  are b e i n g  observed by LASL. 

I 
I 
I 

WASTE MANAGEMENT 

Group H-7 I 
The Waste Managemerj': Group ), H-7, provides  -cont inuous  

management of LASL soli*; and l i q u i d  waste streams i n  a d d i t i o n  
to broad R D & D programs for DOE/WR.  

n o t  on ly  DOE 
These la t tek  involve  

wastes b u t  a l s o  those  a s s o c i a t e d  w i t h !  va r ious  
I 

a l t e r n a t i v e  cominercial r e a c t o r  fuel c y c l e s .  I 
I I. TECHXICAL PROGRAEl - I n d i r e c t  Support  I 

I 
i 

I d e n t i f i e d  Problems 

found i n  both t h e  r a d i o a c t i v e  i n d u s t r i a l  w a s t e  i n f h e n t s  I 
t n e  c a u s t i c  b a t c h  wastes rece ived  a t  TA-21-257 dur+ng t h i s  
p a s t  q u a r t e r .  CMB-11 personnel  are working on a p4ocess 
t o  r ecove r  241Am f r o m  Pu and sone problems have been I 

tered wi th  t h e  r e s u l t  t h a t  m o r e  241Am w a s  discarded than 
e s t i m a t e d ,  The 241A, concen t r a t ions  i n  t h e  e f f l u e n t s  from 
TA-21-257 have remained w i t h i n  t h e  u s u a l  d i s c h a r g e  / l i m i t s ,  
b u t  it has  been necessa ry  t o  re-treat t h e  waste s e v e r a l  I 

t i m e s  and the f e r r i c  hydroxide s ludge  from t h e  t r e a t m e n t  I ex- 

ceeds 1 0  nCi/g i n  TRU con ten t .  ' The ba tch  c a u s t i c l w a s t e  now 
c o n t a i n s  more t han  1 0  nCi/g of TRU also and w i l l  y i e l d  re- 
t r i e v a b l e  cement p a s t e  when t r e a t e d .  I n  t h e  f u t u r e ,  no 

waste w i l l  be accep ted  v i a  t h e  waste  l i n e s  a t  TA-21-257 
u n l e s s  a re l iable  a s s a y  can  be assured. 

Higher than  normal c o n c e n t r a t i o n s  of 241A, have I been 

and 

I encoun- 

I 

j 
Etmage t o  t h e  p i p i n g  system between SX-184 (OHL) and 

S1.i-412 (OEL pumping s t a t i o n )  has occurred  du r ing  this q u a r t e r  
I 



due t o  t h e  f low of a c i d  w a s t e  from t h e  scrubber  i n  OHL. The 

s tee l  p ip inq  i s  be ing  r e p l a c e d  dur ing  t h e  n e x t  q u a r t e r  w i t h  
p l a s t i c  p ip ing .  An automat ic  n e u t r a l i z a t i o n  s y s t e m ' w i l l  be 

i n s t a l l e d  i n  SM-412 e a r l y  i n  t h e  n e x t  q u a r t e r .  

du r ing  t h i s  l a s t  q u a r t e r .  A s l o w  l e a k  t h a t  had developed i n  
There were two l e a k s  i n  t h e  XO-2 coo l ing  system a t  TA-53 

a beam s t o p  h a s  cont inued  to d r a i n  i n t o  t h e  r a d i o a c t i v e  w a s t e  
t anks .  A second f a s t e r  l e a k  developed i n  t h e  B i o m e d  A r e a  and 
i n  o r d e r  t o  keep t h e  beam o p e r a t i n g ,  t a p  w a t e r ' w a s  passed . 

through t h i s  target  for coo l ing .  The 'volume w a s  such t h a t  
it was n e c e s s a r y  t o  d i s c h a r g e  t h i s  w a s t e  d i r e c t l y  t o  t h e  
s a n i t a r y  l i n e  r e s u l t i n g  ir? s l i g h t l y  e l e v s t e d  gamma levels a t  
t h e  i n f l u e n t  box a t  t h e  lagoons.  T h i s  r a d i a t i o n  w a s  due t o  
s h o r t - l i v e d  n u c l i d e s  such as l l C  so d i d  n o t  l e a d  t o  permanent 
contaminat ion  of the lagoons.  The beam has  now been s h u t  down 
and new beam stops and t a r g e t s  are be ing  f a b r i c a t e 6  t o  r e p l a c e  

t h o s e  t h a t  had f a i l e d .  
Areas contaminated wi th '  r a d i o a c t i v i t y  have been i d e n t i -  

f i e d  at TA-50 ( a t  t h e  head of Ten S i t e  Canyon) and a t  URL-33 
(under  Los  A l a m o s  Canyon Br idge ) .  I t  is unders tood '  t h a t  t h e  

H-1  decontaminat ion  s e c t i o n  w i l l  c o n t r o l  t h e s e  o p e r a t i o n s  
when t h e  s o u r c e  of funding has been i d e n t i f i e d .  The Ten- S i t e  
Canyon c l eanup  i s  now complicated by t h e  c o n s t r u c t i o n  of t h e  
High Energy G a s  Laser F a c i l i t y  t o  t h e  e a s t  of TA-50. 
Liquid  Rad ioac t ive  Waste C o l l e c t i o n  System 

C e n t r a l  L iquid  Waste S e w e r  S y s t e m  
C o n s t r u c t i o n  of t h e  system t o  provide  h igh  level alarms- 

i n  manholes SM 7 0 1  t o  St-1 '708 h a s  begun. The manholes a lso 
will be modi f ied  so t h a t  was te  could be pumped around a 

p o s s i b l e  blockage.  

3 

-38- 
0 

I 



. .  

I S t a t u s  of th2 2ad ioac t ive  Liquid k?aste C o l l e c t i o n  S y s t e m  

The s e l e c t i o n  of 

I 

Improvements I 
I 

f t h e  A-E f i r m  i s  proceeding; tAe final 
f o u r  f i rms  f o r  c o n s i d e r a t i o n  have been picked. 
3 ,  1978,  P a t  S t a n l e y  began employment as  p r o j e c t  endineer  
f o r  t h i s  job.  I I 

I 

As 4f A 2 r i . l  

S t a t u s  of Raz ioac t ive  Liquid Waste Treatment P l a n t  
Improvements 
A v2X h a s  been r ece ived  by L - S L  from M i l i t a r y  d p p l i c a -  

t i o n s  i n  Washington q u e s t i o z i n g  t h e  need f o r  both  p l a n t  up- 

grad ing  and s o l a r  ponds. 

select one of these c h o i c e s  for FY80 funding; t h e  rLrnaining 
ixprovenent  could  be r e s u b n i t t e d  f o r  l a t e r  funding,  1 It was 
a lso  reques t ed  t h a t  t h e  occupational heal th  l a b o r a t o r y  and 
o ' f f ice  a d d i t i o n  b e  submi t ted  s e p a r a t e l y  for  FY80 fuyding.  

pond p r o j e c t  on Sigma ivlesa a n d  i t  was cons iderably  above t h e  
e s t i m a t e .  
p r o j e c t  probably w i l l  be  awarded t o  t h e  Z i a  Company1 

I 

I 
I 

It has been reques ted  t h a t  LASL 

Only one b i d  was rece ived  on t h e  p i l o t  so la r  evapora t ion  

I f  n e g o t i a t i o n s  f a i l  t o  lower t h i s  es thdte ,  t h e  

i 
Laboratory e x p r i m e n t s  on w a s t e  water  from TA-50 ( i n  

I 

con junc t ion  wi th  H-8 pe r sonne l )  show no concen t r a t ion  of t h e  
r a d i o a c t i v e  n u c l i d e s  i n  an aerosol formed by b u b b l i i g  a i r  

I th rough t h e  wastewater. 
TA- 5 5 I 
Except f o r  a few minor problems, which w i l l  prAbably need 

I 
t o  be corrected by work orser ,  t h e  TA-55 process  and indus- 
t r i a l  radioactive connec t ions  t o  TA-50 have been cokple ted .  
Group CNB-I1 p l a n s  t o  beg in  p rocess ing  r a d i o a c t i v e  materials 
d u r i n g  t h e  n e x t  q u a r t e r .  S ince  t h e s e  wastes w i l l  be t r e a t e d  
d i r e c t l y  through t h e  TA-50 p l a n t ,  deq rada t ion  of t h e  TA-50 
e f f l u e n t  w i t h  r e s p e c t  t o  chemical  (F, NO3,  and TDS) / q u a l i t y  

I 

c a n  be expected. 

-33 -  
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C o l l e c t i o n  S t a t i o n s  for Liquid Radioact ive Wastes 
TA-2 Omega S i t e  
A t o t a l  volume cf 3500 R of w a s t e s  w a s  t r a n s f e r r e d  fron 

TA-2 t o  TA-50 dur ing  t h i s  q u a r t e r .  
TA-3 Main Techn ica l  A r e a  

A t o t a l  of 4860 R of misce l laneous  w a s t e s ,  most ly  s p e n t  
p l a t i n g  b a t h s ,  w a s  t r a n s f e r r e d  f r o m  TA-3-66 d u r i n g  t h i s  
p e r i o d .  

.~ TA-21 D P  West 
Tank trailer d e l i v e r i e s  of americium w a s t e  totaled 

18,420 R w h i l e  t h e  volume of wastes i n  smaller c o n t a i n e r s  
t o t a l e d  1 0 0 0  L. 

TA-42 

I n  p r e p a r a t i o n  f o r  a decommissioning o p e r a t i o n  by H-1, 

t h e  c o n t e n t s  of a contaminated s e p t i c  tank  w e r e  pumped t o  a 
3809 R Dempster Tank. Approximately 1 0 0 0  R of waste v e r e  
remved from t h e  s e p t i c  ta<k and t r a n s f e r r e d  from TA-42 t o  
TA-50. 

TA-43 Heal th  Research Laboratory 
R a d i o a c t i v i t y  of 3000 pCi/R ( 6 )  was found i n  the-March 

1 7 ,  1 9 7 8 ,  composite sample c o l l e c t e d  by H-7 pe r sonne l  from 
t h e  i n d u s t r i a l  w a s t e  sump a t  TA-43. Attempts t o  i d e n t i f y  t h e  
contaminat ing  n u c l i d e s  were unsuccessfu l .  
1040 R of misce l l aneous  w a s t e s  were t r a n s f e r r e d  t o  TA-50 o r  
TA-21-257 d u r i n g  t h i s  q u a r t e r .  

TA-53 Xeson Phys ics  
Because of t h e  XO-2 c o o l i n g  system l e a k  a t  Tli-53, 

I n  a d d i t i o n ,  

1 0 2 , 0 0 0  2 of w a s t e .  w a t e r  c o n t a i n i n g  about  one c u r i e  of 3H 

w e r e  t r a n s f e r r e d  f r o m  t h e  experimental  areas t o  t h e  sewage 
1ac;oons a t  TA-53 between January 1, 1 9 7 8 ,  and A p r i i  1, 1 9 7 8 .  
The only r a d i o a c t i v e  n u c l i d e  d e t e c t e d  i n  t h e  lagoon e f f l u e n t  

during t h e  q u a r t e r  was 3 ~ ,  averaging about  6% of t h e  Con- 
c e n t r a t i o n  Guide f r o n  DOEM 0 5 2 4  (Annex A )  Table 11. IC9 
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was te  8 : ~ s  t r a n s f e r r e d  fron Nuc lea r  Chemis,ry t o  TA 

leak a t  WNR r e q u i r e d  t h a t  about 2 5 , 0 0 0  2 of waste ' 

froin t h e  WXR storage t anks  t o  t h e  sewage lagoons.  

H-containing water  frc 
e x i s t i n g  c i r c u l a t i o n  loops t o  t h e  s t a c k  a t  TA-53 fc 

r a t i o n  has  been installed b u t  a s  y e t  has  n o t  been 
o u t ,  MP Div i s ion  p'ersonnel p l an  t o  t es t  the s y s t e ~  
t h e  p r e s e n t  shutdown, T h i s  w i l l  p rovide  an op t ion  
p o s a l  of s m a l l  q u a n t i t i e s  of 3H-containing w a t e r  b. 
problem of managing l a r g e r  volumes s t i l l  remains. 
T r e a t n e n t  of Liquid  Radioac t ive  Wastes 

3 The system for pumping 

Contarninatel  Liquid Waste T r e a t m e n t  P l a n t ,  TA 

A p l a n t  scale experiment has  been planned to 
a method of improving 137Cs removal a t  TA-50. The 
f l o c c u l a t o r s  w i l l  be opera ted  i n  series w i t h  a n i c '  
cyan ide  p r e c i p i t a t i o n  i n  t h e  f i r s t  and t h e  r e g u l a r  
hydroxide  p r e c i p i t a t i o n  i n ' t h e  second. The experii  
be  s t a r t e d  a f t e r  some pH cont ro l  mod i f i ca t ions  hav 
m a d e  and a l l  of t h e  necessa ry  chemicals  have been 

A s ta t ic  mixing s e c t i o n  of p i p e  has  been i n s t  
t h e  i o n  exchange e f f l u e n t  a t  TA-50. This  w i l l  i n s  
adequa te  mixing af ter  c a u s t i c  a d d i t i o n  for  pH c o n t  

Rupture  d i s c s  have been i n s t a l l e d  on t h e  i o n  
columns a t  TA-50. This  should  p r o t e c t  t h e  columns 
o f  any rapid p r e s s u r e  rise. 

Discharue Levels 
A c t i v i t i e s  and mine ra l  c o n c e n t r a t i o n s  average 

239Pu 3.3 

238Pu 1.1 

89sr 1.2 

90sr . 3.3 

5 0 ,  A 

e puiiped 

n t h e  ' 

r evapo- 
hecked 
du r ing  

f o r  d i s -  
t t h e  

5 0  

valuate 
- 

c lar i -  
el f e r r o -  
ferr ic  
e n t  w i l l  
been 

ece ived .  
l l e d  on 
re 
01. 
xchange 
i n  case 



- 
F 6 mg/A 

8 1  mg/2 
1615 mg/2 Tota l  S o l i d s  

- 
N03 

(See Appendis Tables I, 111, and F igures  1 and 2 )  
Contaminated Liquid Flaste Treatment P l a n t  TA-21-257 

Cons t ruc t ion  has  s t a r t e d  on t h e  pug m i l l  e n c l o s u r e ;  t h i s  
h a s  n e c e s s i t a t e d  some minor i n t e r r u p t i o n s  b u t  it is b e l i e v e d  
t h a t  km t ra i ler  deliveries fro= CLIB-11 can be accep ted  with- 
o u t  de l ay .  ! 

I 

Two i n c i d e n t s  occurr.ed a t  TA-21-257 dur ing  t h e  q u a r t e r  
t h a t  r e s u l t e d  i n  decontaminat ion expense whi le  ano the r  i n -  
cident r e s u l t e d  i n  p r o p e r t y  damage. O n  January  2 6 ,  1978, t h e  
d i s c h a r g e  hose  from t h e  p u g . m i l 1  became blocked;  t h e  p r e s s u r e  
was suddenly r e l e a s e d  r e s u l t i n ?  i n  contaminated cement p a s t e  
be ing  sp r syed  aroand t h e  area. The decontamination w a s  com- 
p l i c a t e d  by t h e  s t e e p  t e r r a i n .  
which now a l l o v s  t h e  end o f  t h e  hose t o  be r i g i d l y  secured.  

A f i t t i n g  has  been f a b r i c a t e d  

Z i a  c ra f t smen used an  a i r  c h i s e l  i n  c l e a n i n g  t h e  pug m i l l  
on February 21, 1978; Contaminated d u s t  w a s  d e p o s i t e d  on t h e  
f loor and equipment i n  Bui ld ing  257  b u t ,  s i n c e  a l l  pe r sonne l  
i n  t h e  area were ;:caring masks, no exposure occurred .  The 

H-1 Aecontaminzting s e c t i o n ' p r o v i d e d  a speedy clean-up of t h e  
a r e a .  Group H-7 o p e r a t o r s  and t h e  H-1 moni tors  have been 
i n s t r u c t e d  t o  p reven t  or  d i s a l l o x  u s e  c+f a i r  tools around 
contaminated material. 1 

The compressed a i r  used t o  t r a n s ' e r  c a u s t i c  f r o m  a tank 
t r u c k  t o  a s t o r a g e  tank  w a s  l e f t  on ove rn igh t  on  February 
15 ,  1978, by a n  o p e r a t o r .  The v e n t  l i n e  became plugged and 
t h e  r e s u l t a n t  p r e s s u r e  rup tu red  the t o p  of the  s t o r a g e  tank. 
The t ank  has  been r e p a i r e d  and redundant v e n t  l i n e s  have been 

i n s t a l l e d .  
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A plugged l i n e  a n d . a  l eak ing  valve r e s u l t e d  i n  
c a u s t i c  2 4 1 ~  batch  waste being a c c i d e n t l y  d r a i n e d  I 
r a d i o a c t i v e  i n d u s t r i a l  was te  t a n k s .  T h e  l i n e  has bc 
o u t  and t h e  l eak ing  v a l v e  has  been rep laced ,  A l l  nc 
have been ordered  t o  r e p l a c e  those  on t h e  b a t c h  w a s 1  

The steel  t ank  a t  TA-50 used f o r  s t o r a g e  of l i c  

i s  made of an  a l l o y  t h a t  undergoes low t e n p e r a t u r e  6 

ment. Group H-3 h a s  recommended replacement of t h e  
purchase r e q u e s t  fo r  a new t ank  h a s  been w r i t t e n ;  f i  

w i l l  be  from t h e  DIR-FMO s p e c i a l  GPP account.  I n  t l  

time t h e  tank  w i l l  be provided wi th  p o s t s  and warnii 
P i l o t  p l a n t  o p e r a t i o n s  have begun i n  o r d e r  t o  

equipment t o  r e p l a c e  t h e  pug m i l l  a t  TA-21-257, A 
uous p rocesso r  has  been r e n t e d  t o  determine i ts  sui .  
fo r  cement f i x a t i o n  of s y n t h e t i c  waste, 

Scheduling c o n s t r u c t i o n  on t h e  p r o j e c t  t o  prov 
t i o n a l  containment and weather  p r o t e c t i o n  f o r  t h e  AI 
s t r u c t u r e s  a t  TA-21-257 i s  expected soon. 

Volume t r e a t e d :  During t h i s  q u a r t e r ,  t h e  fo11i 

1 . 2  x l o 6  R of i n d u s t r i a l  w a s t e  
wastes w e r e  t reated a t  Bldg. 257: 

1 5 , 0 0 0  R of americium 
6,800 R of " , t r i p "  waste 
2 , 4 0 0  k of c a u s t i c  process  waste 

Discharge Levels  
R a d i o a c t i v i t y  and mine ra l  c o n s t i t u e n t s  of p l a n  

averaged: 

239Pll 8.8 x pC 

238Pu 2.0 p~ 

8 9 ~ r  9 . 3  x Llc 
' 

3.1 L l ~  
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- 
F 96  mg/L 

L 

N03 
Tota l  S o l i d s  

233 mg/R 
' 3 ,300  mg/L . .  

(See Appendix Table I1 and F i g u r e s  1 and 2) 

Tztal  Radioac t ive  Liquid Waste V o l u m e s  
Raw waste f lows  r ece ived  a t  TA-50 dec reased  P from 9 . 9  x 

6 10 R i n  t h e  f o u r t h  quart 'er  of CY77 t o  8 . 3  x l o b  R i n  t he  

p a s t  q u a r t e r ;  t h e  f1ows:at TA-21-257 t h i s  q u a r t e r  equa l l ed  
t h e  1 . 0  x l o 6  L receive$ i n  t h e  f o u r t h  q u a r t e r - , o f  CY77. 
Plutonium concentrat io:k i n  thP  i n f l u e n t s  and e f f l u e n t s  a t  
b o t h  t h e  TA-50 and t h e  DP-257 plant 's  decreased  du r ing  t h i s  
q u a r t e r  when co iqz red  w i t h  t h e  t h i r d  q u a r t e r  f o r  CY'i7.  

A n a l y t i c a l  Laboratory Sec t ion  A c t i v i t i e s  

Radiochemical Analyses 
The r a d i o c h e n i c a l  a n a l y s e s  of l i q u i d  waste t r ea tmen t  

p l a n t  samples i n d i c a t e  t h a t  t h e  238Pu i n  t h e  TA-50 p l a n t  f o r  
~ 

t h i s  q u a r t e r  was 8 8 %  of t h 6  t o t a l  plutonium found. 
21-257 p l a n t  sarnTles  conta ined  an average of 6 7 8  238Pu based 

The TA- 

on t h e  a n a l y s e s  or' t h e  t r e a t e d  samples. 
c o n c e n t r a t i o n s  i n  t h e  e f f l u e n t  s a n p l e s  from bo th  t r ea tmen t  
p l a n t s  were well below t h e  DOEI? 0 5 2 4 -  c o n c e n t r a t i o n  guide  for 
2 3 9 ~ u  i n  uncont ro l lc i i  a r e a s .  

The t o t a l  p l u t o n i w ,  

The average  r a d i o s t r o n t i u n  c o n c e h t r a t i o n  i n  t h e  TA-50 

p l a n t  e f f l u e n t  w a s  108% of ' t h e  C'JEX OS24 c o n c e n t r a t i o n  guide 
( u n c o n t r o l l e d  area) f o r  'OS,. P-s tual  "Sr monthly composite 
e f f l u e n t  a n a l y s e s  Cor January  and February were 213% and 2 4 %  

r e s p e c t i v e l y  of t h i s  c o n c e n t r a t i o n  guide.  The "Sr ana lyses  
of weekly composite samples for t h e  f i r s t  t h r e e  weeks of 
March i n d i c a t e  an average concen t r a t ion  w h i c h  i s  65% of the 
c o n c e n t r a t i o n  guide  (uncon t ro l l ed  area) for 'OS,. Analyses 
of t h e  March .monthly coinposite sample f o r  'OS, and *'Sr w i l l  

be r e q u i r e d  t o  confirm t h e  
- 

c o n c e n t r a t i o n  for March. 

\ 



I 
I 
I 
I 

The ''5, c o n t e n t  of t h e  e f f l u e n t  saii2les from t h e  TA-21- 
257 p l a n t  has been below t h e  concen t r a t ion  guide  f o r  'OS,. 

Idinera1 and t r a c e  metal  ana lyses  performed on t h e  

t r e a t e d  e f f l u e n t  weekly composite samples i n d i c a t e  t he  
I 

f o l lowing:  I 

I 

I TA-50 P l a n t  Mineral  Analyses I 
I 

Tota l  n i t r o g e n ,  f l u o r i d e  and t o t a l  dissolved s o l i d s  

averaged 855%, 3478, ar,Sr 162%, r e s p e c t i v e l y ,  of t h e !  N e w  

Mexico Ground Water Staildards.  

ground water s t a n d a r d s .  !P..ro weekly composite samples exceeded 

, 
, I 

The average m e r c u &  c o n c e n t r a t i o n  w a s  just equal  t o  t h e  

t h e  s t a n d a r d ;  t h e  h i g h e s t  mercury Concent ra t ion  was! 250% of 
t3?a s t a n d a r d .  I 

! 

I 
The average  c o n c e n t r a t i o n s  of c h l o r i d e ,  cyanide ,  t o t a l  

chromium, copper! cadmiuq, z i n c ,  arid l e a d  w e r e  a l l  below the 

s t z n d a r d s  for ground water. 
I 

TA-21-257 P l a n t  E f f l u e n t  Mineral  Analyses I 
I 

The f l u o r i d e ,  t o t a l  n i t r o g e n ,  t o t a l  d i s s o l v e d  solids,  
and c a d m i u m  averaged 5660p3, 2730%, 3 3 0 % ,  and 12040 r e s p e c t i v e l y ,  

I 

of t h e  N e w  14exico Ground Water Standards.  I 

I 
The average  c o n c e n t r a t i o n s  of c h l o r i d e ,  copper; ,  mercury, 

I 
I 
I l e a d ,  and z i n c  were a l l  below t he  s t anda rds .  

Monthly Composite Analys is  
I 

The TA-50 monthly com2osite szmples a r e  ana lyzed  for 
a r s e n i c  and selenium. T h e  average a r s e n i c  concentrAtion i n  
t h e  e f f l u e n t  samples -was less than  t h e  NM Ground Flaker Stand- 
ard b u t  t h e  se len ium concen t r a t ion  i n  t h e  e f f l u e n t  !averaged 
140% of t h e  s t anda rd .  I 

I 

Ins t rumented  Analys is  
We have r e c e i v e d  and i n s t a l l e d  a t o t a l  o r g a d  carbon 

a n a l y z e r  b u t  reliable response t o  samples of w a s t e  yater has 
n o t  y e t  been achieved .  Add i t iona l  exper ience  i n  o s e r a t i o n  
and a d a p t a t i o n  t o  w a s t e  water  sarnples w i l l  presumably give 
more re l iable  r e s u l t s .  

I 
I 

I 

I 
I 
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11. CROSS-CONNECTIOi4 CONTROL P R O S W I  

Fork on i n s t a l l i n g  backflow p reven te r s  a t  TA-35 has  
e s s e n t i a l l y  been completed.  
i n g s  w i t h i n  t h a t  s i te  from t h e  wa te r 'ma ins  s e r v i n g  t h a t  area. 
During t h e  n e x t  ca l enda r  q u a r t e r  a s i m i l a r  p r o j e c t  should  be 
completed a t  TA-46. 

This  work w i l l  i so la te  a l l  bu i ld -  

The TA-2 s i te  is being  i n v e s t i g a t e d  f o r  cross-connections. 
The sxrvey is proving t o  be a d i f f i c u l t  one due t o  the many 
a l t e r a t i o n s  and expansions of  t h e  b u i l d i n g  s i n c e  it w a s  f i r s t  
cons t ruc t ed .  . 

I n  response t o  n o t i c e s  i n  p u b l i c a t i o n s  of t h e  American 
H o s p i t a l  Assoc ia t ion  and t h e  ,American Pub3 i c  Hea l th  A s s o c i a -  

t i o n ,  t h e r e  w a s  a su rge  i n  t h e  ntimber of r e q u e s t s  fo r  t h e  

f i l m  "Water, Watel-, Everywhere.. . ." Repeat r e q u e s t s  for 
t h e  f i l m  are now being  received from l o c a l  and state Heal th  
Departments. Probably over 1 5 0  r e q u e s t s  f o r  t h e  film have 
been f i l l e d  t o  d a t e  and ano'ther 50 ' requests m u s t  be f i l l e d .  

. -  . 

The American Mater t70rks Assoc ia t ion  h a s  shown ' cons ider -  
able i n t e r e s t  i n  a s s i s t i n g  thecLabora to ry  w i t h  t h e  product ion  
of a Spanish language v e r s i o n  of t h e  f i l m .  

KO wate r  q u a l i t y  compla in t s  w e r e  rece ived  during t h e  
q u a r t e r .  
111 . ENVIRONMENTAL PROGRAM ACTIVITIES 

R e s p o n s i b i l i t i e s  U3deL- t h e  Fed,li-al Water P o i l u t i o n  

Con t ro l  A c t  (Clean Water A c t )  

The 1 9 7 7  Amendments t o  t h e  Fede ra l  Water P o l l u t i o n  
Con t ro l  A c t  have r e s u l t e d  i n  a g a i n  de lay ing  i s s u a n c e  of an 
KPDES permi t  t o  DOE a u t h o r i z i n g  i n d u s t r i a l  d i s c h a r g e s  from 
t h e  LASL, I n  February,  H-7 i n i t i a t e d  a monitoring program 
as s p e c i f i e d  i n  t h e  proposed NPCSS permi t  i n  o r d e r  t o  d e t e r -  
mine LASL compliance w i t h  proposed e f f l u e n t  l i m i t s  and t o  
work o u t  any bugs i n  t h e  p r o g r a i .  



,' I 
I 

I 
I 

s e v e r a l  days of s p o r a d i c  c 2 e r a t i o n  i t  has  now been d e r a t e d  
con t inuous ly  f o r  18  days. 
w i t h  1 0 0  ppm Cu and 200 ppn EDTA. The r e s u l t a n t  f eed  solu-  

I 
t i o n  i s  about  2000 ppm total solids wi th  t h e  b lowdoh  so lu-  

1 
t i o n  a t  about  2 0 , 0 0 0  ppm t o t a l  s o l i d s .  I 

Samples of condensate  c o l l e c t e d  downstream of dhe demis- 

t e r  conta ined  less than  ~ 0 0 3  p ? , h 2  of copper f o r  a decontami- 
n a t i o n  f a c t o r  of a t  1eas)'c 3 . 3  x 1 0  . With t h i s  D F  and assun- 
i n g  a c o n c e n t r a t i o n  of 3 . 5  P C ~ / L  of 239Pu, t h e  r e s u i t a n t  stack 
gas would c o n t a i n  abou t  1 / 6  of t k s  concen t r a t ion  of 1239Pu 
allowed i n  a i r  f o r  t h e  workin,- popula t ion .  

More sophisticated equi2zen-t has been i n s t a l l e d  f o r  
c o l l e c t i n g  condensate  and it i s  hopes, i n  t h e  n e a r  f u t u r e ,  t o  
collect  enough samples t o  d e t e r n i n e  even lower c o n c e n t r a t i o n s  
of copper  as w e l l  a s  t o  i d e n t i f y  t h e  o rgan ic  a c i d s  suspec ted  

The feed s o l u t i o n  was aubinented 

4 

I 

t o  be p r e s e n t  i n  t h e  condensate.  
I 

The l o n g e r  p e r i o d s  of o p e r a t i o n  and t h e  higherlconcen- 
t r a t i o n  of s a l t s  i n  t h e  f e e 3  have n o t  p r e c i p i t a t e d  no r  col- 
l e c t e d  on t h e  f lexi2ac:  no; t h e  demis te r .  The p r e s s u r e  drop 
across t h e s e  u n i t s  has remained c o n s t a n t .  There i s / a  depo- 

s i t i o n  of salts  on t h e  o u t s i d e  of t h e  u n i t  where thk connec- 
t i o n s  are n o t  comple te ly  a i r  t i g h t .  I 

Oy?eration w i l l  be cont inued t o  a s c e r t a i n  i f  an$ problems 
w i l l  develop. V a r i a t i o n s  i n  r e c i r c u l a t i o n  rate and air flow 

I 
I 

w i l l  also be s t u d i e d .  
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APPENDIX 
QUARTERLY PROGRESS REPORT 

January  -- i4arch 1 9 7 8 -  

TABLE I. MISCELLANEOUS DATA, TA-50, mrl-SITE 

8 . 3  x l o 6  2 I n f l u e n t  b?aste Flow, Sewers: ------------------- 
8.5 x lo6 11 Wastes T r e a t e d  by Ion  Exchange: ---------------- 

Batch Wastes Trea ted :  

m e g a  s p e n t  r egene ran t  .................... 3800 11 

P l a t i n g  and c l ean ing  s o l u t i o n s  ------------ 4860 L 
125 a. 

Solids t o  Disposal a t  Mesita d e l  Buey: 
1 Sludge fron vacuum f i l t r a t i o n  --124/200-2 Eiber  drums 

Sludge fron g r i t  charrber ------- 1/200-11 steel drum 

pLisce l laneous’  ------------------ 26/200-R f i b e r  drums 
43/215-L steel  drums 

2 
3 Misce l laneous  _-----_----------- 

1. R e t r i e v a b l e  p l a n t  s ludge  - 5 drums 
2 .  25  drums of n o n r e t r i e v a b l e  s o i l  
3 .  39 drums of r e t r i e v a b l e  s o i l  

- 4 8 -  



I .  

TABLE 11. ?blISCELLii?TEC)US DATA, TA-212-57, 

I n f l u e n t  F4aste Flow, Sewers : ------------------- 1. 
1. \qzate Trea ted :  --------------------------------- 

D P - E a s t  i.?aste w i t h  A c t i v i t y  below P P C  

Discharaed t o  Canvon wi thou t  '.L'reatrnent: 

R a w  S t r i p  S o l u t i o n s  ----------------------- 
Misce l l aneous  ----------------------------- 
Genera l  I s Tanks Wastes -------------------- 

T.7ast.es to Disposal i n  TA-21 P i t s :  CMP2 No n - RE 

N e u t r a l i z e d  amer ic iu i i  2 4 , 6 0 0  9, 

Treated S t r i p  O R  

6 

6 
I x 10 
! x 10 

0 

-5,000 

6,800 

700 
2,500 

3 : Shafts  

0 
3,780 

Unt rea t ed  KOH O R  I 2 , 4 0 0  

P l a n t  S ludge  
!.lis ce,l laneous  

O R  
393 R 

Kater . 60 R 

R1 
a, 

9, 

R 
R 

R 
R 

i 1,840 
185 

1 

1,030 

Volume of Waste Pumped t o  TA-50 ------------------ 

1. I n c l u d e s  2500 R f r o m  G e n e r a l ' s  Tanks 
2. CblP--corrugated metal p ipe  

3 .  

J 

Non-Ret. -- n o n r e t r i e v a b l e ;  s h a f t s  drilled in i u f f  

I I 
I 
I 

0 

R 
9. 
2. 

9, 

2 
R 
9, 

R 

R 
R 

\ 
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Eh’VIRONMENTAL SURL’EILLANCE 

Group H-8 

A .  Environmental  P r o t e c t i o n  A c t i v i t i e s  
Environmental  Assessment A c t i v i t i e s  
Nine Environmental  Asszssmsnts :.:er= prepared a n  

d a t e d  t o  accompany Schedule 44s f o r  t h e  F Y  80 Constri 
P r o j e c t s  Budget Submi t t a l .  The f i r s t  f i v e  were apprc 
t h e  Labora to ry  Environmental  Review C o r n i t t e e  (LERC) 

remaining f o u r  a r e  schedule6  for  review second quart1 
1. New T r i t i u n  F a c i l i t y  
2.  Water Systems Upgrading 
3 .  I s o t o p e s  Research and Development 
4 ,  Water Systems Improvements - Community 
5 .  Los A l a m o s  A i r p o r t  Improveaents 
6 . Nuclear  Safeguards  Technology Laboratory 
7. Pion Biomedical F a c i l i t y  Addit ion 
8 . Geosciences F a c i l i t y  
9.  Radioactive Liquid  Waste Treatment P l a n t  Im 
Four other Environmental  Assessments were prepa  

o r  updated ,  b u t  t h e  projects were rescheduled  f o r  FY 

m i t t a l :  
1. New Detonator  F a c i l i t y  
2.  Waste Volume Reduction F a c i l i t y  
3 .  Solid Mechanics Laboratory and O f f i c e  
4 .  Fire P r o t e c t i o n  Im?rovenents 

- 5 3 -  
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. .  

The D r a f t  Environmental  Impact Statement  f o r  Los  A l a m o s  

i s  c u r r e n t l y  be ing  typed  and prepared  f o r  p u b l i c a t i o n  by Head- 
q u a r t e r s  i n  t h e  second q u a r t e r .  A l l  g r a p h i c s  f o r  t h e  document 
have had f i n a l  e d i t i n g  and are be ing  p repa red  fo r  p r i n t i n g .  

a c t i v e  c o o r d i n a t i o n  between H-8 and and t h e  U s e r  Group, Engi- 
n e e r i n g ,  and LERC i n  t h e  p r e p a r a t i o n  and approva l  of Environ- 
men ta l  Assessments and Fnvironmental  Impact S ta tements .  

A l s o  i n  d r a f t  are  g u i d e l i n e s  which w i l l  assist t h e  prep- 

A new c h a r t e r  is  i n  d r a f t  s t a t u s  which w i l l  i d e n t i f y  more 

a r a t i o n  of assessments.: 0 

and h ighe r  q u a l i t y  i n i t i a l  assessment  document and t o  i d e n t i f y  
h i g h  v i s i b i l i t y  o r  p o t e n t i a l  envi ronmenta l ly  c r i t i c a l  projects 

The a i m  i s  t o  create a m o r e  uniform 

e z z l i e r  i n  t h e  p l ann ing  s t a g e s .  

Engineer ing  Q u a l i t y  Assurance 

F i f t e e n  job a c t i v i t i e s  and 652 Z i a  work orders w e r e  re- 
viewed and a p p r o p r i a t e  recoriimendations made. 
of examining T i t l e  I Engineer ing  drawings and s p e c i f i c a t i o n s ,  
a t t e n d i n g  T i t l e  I1 review meet ings t o  p rov ide  H-8's i n p u t  i n t o  
f i n a l  drawings and s p e c i f i c a t i o n s ,  and su rvey ing  proposed con- 
s t r u c t i o n  s i tes  f o r  p o s s i b l e  environmental  problems. 
a b l e  e f f o r t  w a s  made i n  reviewing and r e v i s i n g  p l a n s  
m o d i f i c a t i o n s  i n  t h e  Occupat iona l  Heal th  Laboratory.  

Reviews c o n s i s t e d  

Consider- 
f o r  HVAC 

Archaeology 
Plans  have been made t o  sa lvage  a r c h a e o l o g i c a l  s i te  

Lk-4627 a t  TA-54 dur ing  t h i s  s u m e r .  
of l a b o r a t o r y  and o f f i c e  b u i l d i n g s  f o r  AT-3 a t  TA-53 w i l l  
n e c e s s i t a t e  LA-4718 and LA-4719 be sa lvaged  p r i o r  t o  s t a r t  of 

cDgst ruc t ion .  Even now t h e  s i tes  a r e  be ing  impacted by heavy 
v e h i c u l a r  t r a f f i c .  LA-4718 has  s e v e r a l  unique f e a t u r e s  ( e . g . ,  
a rock-cut  k i v a )  which w i l l  r e q u i r e  c a r e f u l  excava t ion  and 
i n t e r p r e t a t i o n .  

Proposed c o n s t r u c t i o n  

Engineer ing Response 
A release of UF6 c o n t a i n i n g  237U as a t racer  occurred  on 

N o  237U was d e t e c t e d  a t  downwind :,:3rch 2 9 ,  1978, from TA-46. 

-54- , 



I 
r o u t i n e  a i r  sampling s t a t i o n s  o r  a t  t h r e e  hiqh-volume sar .? le rs  
se t  o u t  a f t e r  t h e  i n i t i a l  r e l e a s e .  
t h i s  t i n e  were above normal because of f a l l o u t  f ron  t h e  Chinese 

I 

I 
Sackground r e a d i n g s  a t  

n u c l e a r  t es t .  I 
I 

B. Environmeztal  S u r v e i l l a n c e  I 
A l l  ana lyses  on r o u t i n e  s u r v e i l l a n c e  samples from 1 9 7 7  

w e r e  completed. 
i n c l u s i o n  i n  t h e  annual  r e p o r t  on Snvironmental  S u r v e i l l a n c e  
a t  Lor, Alamos, an2 w i l l  ,-!It be d i s c u s s e d  f u r t h e r  here; None 

o f  t h e  r e s u l t s  showed an$ unexpected environmental  coLtainina- 
t i o n .  Fourth q u a r t e r  a i >  samples d i d  re f lec t  t h e  effects  of 
f a l l o u t  from t h e  9-17-77 C h i n e s e  n u c l e a r  t e s t  which w a s  dis-  
cussed  i n  t h e  p rev ious  quar'erly r e p o r t .  The annua l  s u r v e i l -  I 

l a n c e  r e p o r t  w i l l  be pub l i shed  fo r  d i s t r i b u t i o n  early1 I i n  Xzy. 

The d a t a  have been compiled and eva lua ted  f o r  

I 

i 

- 

Atmospheric R a d i o a c t i v i t y  I 
1 

I 

I 

Routine sampling s t a t i o n s  w e r e  maintained through t h e  
Analyses a r e  n o t  complete and d a t a  w i l l 1  be f i r s t  q u a r t e r .  

r e p o r t e d  as a v a i l a b l e  i n  subsequent  r e p o r t s .  I 

I 
I 

I A i r  SamDling-for C h i n e s e  Wuclear T e s t  

On March 14 China t e s t e d  a n u c l e a r  dev ice  ( - 2 0  k i l o t o n s )  - 
i n  t h e  atmosphere. Dai ly  a i r  sampling w a s  conducted ;a t  t h e  

Occupat ional  Heal th  Lab (OHL)  and a t  an Espa6ola site. The 
h i g h e s t  c o n c e n t r a t i o n  of long- l ived  (7-10 days count)!  gross- 

3 3 
beta a c t i v i t y  w e r e  830 5 110 fCi/mk a t  OHL and 500 +- 160 fCi/m 
a t  Espafiola. 
March 22 and are about f o u r  t o  s i x  t i m e s  t h e  normal Gackground. 

I 

Both of t h e s e  peak c o n c e n t r a t i o n s  occur red  on 

Several f i l ters  w e r e  analyzed w i t h  a G e L i  detector and f i s s i o n  
p roduc t s  (I3%, 13*Te-;, 95Zr-Nb, 14*Ba-Le,  141~e, 1 4 4 ~ e - ~ r ,  , 
- 

lo3Ru, 137Cs) w e r e  i d e n t i f i e d .  
I 

- i Exte rna l  P e n e t r a t i n g  Radia t ion  
The average  o f f s i t e  environmental  p e n e t r a t i n g  r a d i a t i o n  

dose ra te  (background) measured d u r i n g  t h e  f i r s t  q u a r t e r  of 

1978 was l l . l ' y r e m / h .  The h i g h e s t  va lue  f o r  t h e  1 8  o f f s i t e  
I 

' s t a t i o n s  tfas 15.4 urem/h and t h e  low w a s  8 . 1  u r e m / h .  A l l  

1 I 
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v a l u e s  w e r e  w i t h i n  t h e  normally expected r z = a ; s  f o r  backqround 
dose rate i n  t h e  a r e a .  

Some a d s i t i o n s  w i l l  be made t o  t h e  TbD network dur ing  t h e  
second q u a r t e r  f o r  t h e  purpose of documenting exposures from 
a c t i v a t i o n  products  r e l e a s e d  from M P F .  H - 8  w i l l  assume - 

r e s p o n s i b i l i t y  f o r  1 4  s t a t i o n s  I e s t a b l i s h e d  by t h e  H-1 s e c t i o n  
a t  W I F .  During t h e  April-May LAMPF shutdown, H-8 and H-1 
dos ime te r s  w i l l  be deployed t o g e t h e r  for  c a l i b r a t i o n  compari- 
s o n s .  The n e x t  c y c l e  w i l l  have only  H-8 dos imeters  deployed. 
m e l v e  new s t a t i o n s  w i l l  be p laced  a long  t h e  canyon r i m  between 

L.X4PF and t h e  S t a t e  Road, 4 Loop. A t  each of t h e s e  twelve new 
s i tes  tfiree types of dos imeters  wi th  d i f f e r e n t  s h i e l d i n g  con- 
figurations t o  exclude t e r r e s t r i a l  o r  b e t a  c o n t r i b u t i o n s  w i l l  

be deployed. I t  i s  hoped t h a t  t h i s  w i l l  permi t  d i s c r i m i n a t i o n  
of any L N P F  c o n t r i b u t i o n s  t o  t o t a l  dose.  

- 

A new h igh  p r e s s u r e  ,ion chamber r ece ived  i n  February w a s  
p l a c e 2  a t  t h e  o l d  s e c u r i t y  guard tower ( 2 4 7 1  E a s t  Road) n o r t h  
of L.3ZF for s e v e r a l  weeks  i n  March to monitor r a d i o a c t i v e  
g a s e s  ( I 1 C ,  1 3 N ,  ''0, 41Ar) r e l e a s e d  from LAMPF. D e f i n i t e  
e x c u r s i o n s  i n d i c a t i v e  of a cloud w e r e  no ted  i n  t h e  dose rate. 
Attempts w i l l  be made t o  c o r r e l a t e  t h e s e  d a t a  with wind speed 
and d i r e c t i o n .  . 

e t h y l e n e  sphere  and f i s s i o n  fragment t r a c k  product ion  i n  
po lycarbonate  f o i l  w i l l  a l so  be  r e i n i t i a t e d  du r ing  t h e  second 

Neutron dosimetry , .  near ,  LAMPF us ing  a 30-cm d i a m  poly- 

qua 1: t e  r . 
K a t e r ,  S o i l ,  and Sediment 3lonitoring 

The f i r s t  co l lec t ion  of samples for 1 9 7 8  froin a l l  e s t a b  
l i s h e d  r o u t i n e  stations was completed i n  March. Data from 
a n a l y s e s  w i l l  be p re sen ted  as a v a i l a b l e  i n  subsequent r e p o r t s .  

E f f l u e n t  Eon i to r ing  
Sampling r e s u l t s  of HRL . l i q u i d  e f f l u e n t  f o r  t h e  l a s t  

q u a r t e r  of 1 9 7 7  a r e  shown i n  Table I. 

gross-alpha and gross-be ta  l e v e l s  were p r e s e n t  du r ing  t h e  

S l i g h t l y  e l e v a t e d  

- 5 6 -  



I 
Ul 
4 

1 

1. 

TABLE 1 

SAMPLING RESULTS FOR IIRT, TIIOUID T.',FFTJUENT 

0 1.03.73 
o 1.c3.7a 

0.9 f 0.5 
-.4 f .5 

.9 * 0.8 
-.4 ?I 0.5 
1.6 f 1.1 

0.4 f 0.5 
.4 f 0.9 

0.7 ;L 0.9 
1.u 2 0.3 

-.2 f 0.1 
-.2 f 0.3 
0.3 f 0.9 
-.Y f 0.7 
1.7 f 0.9 
0.7 f 0.8 
0.3 f 0.9 
0.4 f 0.9 
0.5 f 0.6 
2.5 s 0.9 

G f l  
6 * 1  
C f l  

1 1  L, 1 
9 f l  
7 f 2  

11 * 1 
G k l  
7 2 1  
5 k 1  
G * 1  

1u f 2 
10 f: 1 
7 4 1  
3 f l  
S f l  
J f l  
O f 1  

71 P 7 

1.8 5 0.3 
5.5 f 0.3 
5 3 f 0.J 
5.4 f 0.3  
4.0 5 0.3 7 

2.c f 0.5 

3.5 .z c.4 
5.c 2 b.4 

10.1 * .5 
5.7 f c.4 
9.C t 0.5 
2.0 2 0.4 

C 2 f 9.4 
c.s -f 0.3 
0.0 k G . 3  
0.5 -k 0.3 
0.0 f 0.3 

4.5 .L If..:. ..&-*--.* 

11.3 f .5 

370 
4 5  I 
3 13 
56 I 
JtO 
304 
7 1s 
t: 3 
257 
1s 1 
Y!: 3 
505 
292 
322 
3c 3 
112 
I C 2  
232 
2d 3 



week ending  9 January 1978. N o  a t t e m p t  w a s  made t o  i d e n t i f y  
t h e  r a d i o n u c l i d e ( s )  caus ing  t h e  a c t i v i t y ,  s i n c e  t h e  concentra-  
t i o n  w a s  so l o w .  

R e s u l t s  o f  t h e  a n a l y s e s  on s a n i t a r y  sewage p l a n t  e f f l u e n t s  
f o r  t h e  p e r i o d  ending January  6 showed no unusual  gross -a lpha ,  
- b e t a ,  o r  -gamma a c t i v i t y  f o r  any l o c a t i o n  excep t  t h e  TA-53 
l agoons  where contaminated c o o l i n g  water  i s  be ing  d ischarged .  
N o  t r i t i u m  r e s u l t s  w e r e  avai lable .  
C .  Environmental  Suppor t  Programs 

Environmental  Sampling f o r  TA-42 Decommissioning 
H - 8  had r e s p o n s i b i l i t y  f o r  ambient a i r  and s o i l  sampling 

on t h e  TA-42 decontaminat ion  p r o j e c t .  Approximately 1 1 0  soil 
samples and 20  a i r  f i l t e r s  w e r e  collected and ana lyzed  f o r  
r a d i o a c t i v i t y .  The h i g h e s t  gross-alpha c o n c e n t r a t i o n s  (-6.5 
nCi/g) i n  s o i l  were: from a s e p t i c  t ank  o u t l e t  d r a i n .  A f t e r  
a l l  b u i l d i n g s  and d e b r i s  were cleared f r o m  t h e  s i te ,  a f i n a l  

s o i l  survey  w a s  t aken  t o  ensu re  a l l  easily-removed mater ia l  
>25 pCi/g (g ross -a lpha )  had been removed and t o  document t he  

l o c a t i o n s  of remaining a c t i v i t y .  All a i r  f i l t e r s  showed 
normal r a d i o a c t i v i t y  l e v e l s ,  i n d i c a t i n g  no d i s p e r s a l  fron? t h e  
decontaminat ion  o p e r a t i o n s .  

En g i n e e  r i n e  
Three t e s t  h o l e s  were d r i l l e d  t o  dep ths  r ang ing  f r o m  27 

' 

t o  '42 f t  n e a r  TA-22 f o r  seepage tests t o  des ign  s h a f t s  t o  
receive w a s t e  water .  The t e s t s ,  conducted w i t h  Zia U/E, i n -  

. d i c a t e d  t h a t  - c o n s t r u c t i o n  of such s h a f t s  w e r e  feasible .  Pre-  

v i o u s  t o  t h e  tes ts ,  d e s i g n  and c o n s t r u c t i o n  was n o t  cons ide red  
f e a s i b l e  due t o  t h e  u n i t s  of  d e n s i t y  welded t u f f  a t  t h e  s i t e .  

6 Water Supply 
Water supp ly  f o r  1977 c o n s i s t e d  of 1474 x 10 gal from 

w e l l s  i n  three f i e l d s  and 57 x lo6 gal f r o m  t h e  g a l l e r y  i n  
Water Canyor.. 
below t h e  1976 produc t ion  and was t h e  lowest  recorded s i n c e  

6 
The p roduc t ion  i n  1977 w a s  about  217 x 1 0  g a l  

1970. The d e c r e a s e  w a s  a t t r i b u t e d  p a r t l y  t o  e a r l y  sumiier  
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r a i n s  which reduced t h e  der..and f o r  lawn i r r i g a t i o n  and p a r t l y  

t o  c o n s e r v a t i o n  by t h e  r e s i c e n t s  of  t h e  Los Alamos add White 

Rock Kell f i e l d  o p e r a t i o n s  were s a t i s f a c t o r y  w i t h  water l e v e l  
t r e n d s ,  as  a n t i c i p a t e d ,  under c u r r e n t  product ion  p r a d t i c e s .  
The g a l l e r y  a t  Xater Canyon was r e h a b i l i t a t e d  w i t h  a j r e t a i n -  
i n g  wal l  c o n s t r u c t e d  o u t s i d e  t h e  t u n n e l ,  t u n n e l  suppor t  
s t r e n g t h e n e d ,  and t h e  c o l l e c t i o n  b a s i n  r e b u i l t  t o  c o j l e c t  a l l  
of t h e  ground w a t e r  d i s c h a r g e .  I 

tests w e r e  p e r f o m e d  on t h e  supply  well, FH-1, a t  t h e  Fenton 
H i l l  Geotherxal  S i t e .  

t h e n  for 1.3 h ,  i n d i c a t e d  s p e c i f i c  c a p a c i t i e s  of 1371 and 1 9 1  

ypm/ft  of ~raw-c!ooln,respactively. The d a t a  i s  t o  be ?ssd i n  
a m o 5 e l  p repared  by t h e  S ta te  Engineer  t o  determine Lhe pos- 
s ib l e  e f f e c t  of wi thdrawal  of ground w a t e r  on t h e  sukface  

i w a t e r  i n  t he  area. 
D. I d : e  t eo rc loqv  Suppor t  Ac t iv i t i e s  I 

t he  n e t e o r o l o g i c a l  program t o  more c l o s e l y  f i t  Laborlatory 

A t  t h e  r e q u e s t  of t h e  S t a t e  E n g i n e e r ' s  O f f i c e  t i o  a q u i f e r  

The two t e s t s ,  f i rs t  f o r  1 6 7  h and 

I 
I 

Progres s  d u r i n g  t h e  q u a r t e r  c e n t e r e d  on reorgan ' iza t ion  of 

. needs.  D. A. Dah1 ( H - 1 2 )  i s  c u r r e n t l y  t a k i n g  t h e  le'ad I r o l e  

i n  o r g a n i z i n g  e f f o r t s  and d e f i n i n g  program ob jec t ive ' s .  I 

I Microcomputer Development I 

The data a c q u i s i t i o n  system a t  A r e a  G is  i n  t h e  f i n a l  

Th i s  problem i s  a d r i f t  i n  t h e  A-D codver t e r  
debugging stage.  
o p e r a t i o n a l .  
which has  been isolated and shou ld  be f i x e d  shor t ly . '  

With one minor excep t ion ,  it appe$rs t o  be 

A f t e r  c o n s i d e r a b l e  though t  it appea r s  ~ t h a t  a self-  

c o n t a i n e d  f4RI-based portable microprocessor  system c a n  be 

b u i l t  i n  6 ir.onths. T h i s  system would g r e a t l y  a i d  both  H-8 

and H-12 i n  2rojects r e q u i r i n g  f i e l d  net  data.  Sec iuse  of  
its minimal cost  n a t u r e  (-$5-6K/unit)  and  wide p o t e A t i a l  I u s e s  

a t  t h e  Labora tory ,  it is b e i n g  g iven  p r i o r i t y  devedprnent.  
i 
I 
I 
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Computer Graphics  
Ken Rea (now 9-12] devoted a man-month developing  a new 

monthly wea the r  sumnary f o r  t h e  LASL weekly B u l l e t i n .  
surmary i s  g r a p h i c a l  i n  n a t u r e  and g i v e s  an  e x c e l l e n t  look a t  
Los Alamos weather .  The code i s  very  easy  t o  u s e  and suppor t s  
t h e  weather  da ta  base.  This  i s  a good example of t h e  use  of I 

creat ive computer g r a p h i c s  i n  t h e  environmental  area. 

s o f t w a r e  t o  l i n k  OHL m e t  d a t a  t o  e x i s t i n g  computer g raph ic s  
s p f t w a r e .  
b l e  i n  a n  e a s y  t o  i n t e r p r e t  form. 

This  

Brad Woodworth (Coop s t u d e n t )  i s  . cu r ren t ly  deve loping  

The g e n e r a l  i n t e n t i o n  is-  t o  make t h i s  data availa- 

G e n e r a l  A c t i v i t i e s  
Don Van E t t e n  h a s  been s i f t i n g  through t h e  m e t  equipment. 

Th i s  e f f o r t  has  inc luded  r e o r g a z i z a t i o n ,  i nven to ry ,  ~. c a l i b r a -  
t i o n ,  o r d e r i n g  o f  s p a r e  p a r t s ,  and s u r p l u s i n g  all unneeded 
i tens .  Th i s  has  r e s u l t e d  i n  a f a r  more u s e f u l  i nven to ry  of 
equipment. H e  a l s o  has  been conduct ing s o f t w a r e  . inventory 
i n c l u d i n g  upda t ing  i n  o r d e r  t o  document what w e  have i n  o r d e r  
t o  betcer d e f i n e  w h a t  i s  needed i n  t h e  f u t u r e .  

Cons ide rab le  thought  i s  be ing  c o l l e c t i v e l y  d i r e c t e d  
toward d e f i n i n g  a s o l i d  program base  f o r  the meteorology 
e f f o r t .  The i m p l i c a t i o n s  of v a r i o u s  p h i l o s o p h i c a l  approaches 
i n  manpower, hardware,  and so f tware  are be ing  eva lua ted .  The 
i n t e n t  Is t o  maximize e f f e c t i v e n e s s  i n  view o f  f o r s e e a b l e  re- 
sources .  

E. A n a l y t i c a l  Chemistry Support  A c t i v i t i e s  

by t h e  H - 8  a n a l y t i c a l  chemis t ry  s e c t i o n ,  it i s  necessary  t o  
ma in ta in  a close account ing  of ana lyses  done f o r  t h e  d i f f e r e n t  
p r o j e c t s .  
by t h e  s e c t i o n  d u r i n g  March of 1 9 7 8 .  

was n o t  e s t a b l i s h e d  i n  t i m e  t o  i n c l u d e  informat ion  f o r  Jan- 
ua ry  and February.  

With t h e  format ion  of two groups,  each be ing  s e r v i c e d  

Table I1 p r e s e n t s  an i temized  summary of work done 
The record keepin5 system 

Genera l ly ,  t h e  work is summarized by t h e  
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WORK C032PLETED BY 8-8  CHEI*IISTI?Y SECTION D U R I N G  1 b  78  

I 

-6 1- 

i 

! 
I 

. I  
I 
i 



a n a l y s e s  t h a t  were done on a nurnber of samples.  

manpower w a s  expended on p r o j e c t s  t h a t  d i d  n o t  d i r e c t l y  y i e l d  
a n a l y t i c a l  r e s u l t s .  These i n s t a n c e s  a r e  i n c l u d e d  i n  t h e  work 
s u r a a r y  s t a t e m e n t  as  e s t i m a t e s  o f  t h e  number o f  man-hours 
expended on t h a t  p r o j e c t .  
t o  a s p e c i f i c  p r o j e c t  and a l l  a n a l y s e s  f o r  q u a l i t y  a s s u r a n c e  
programs have been inc luded  as overhead (W571) funded work. 

I n  some cases 

All developriient work n o t  o r i e n t e d  

- Q u a l i t v  Con t ro l  
Q u a l i t y  c o n t r o l  programs have p o i n t e d  up a n  i n s i d i o u s  

problem w i t h  3H contaminat ion.  
3H contaminat ion  i n  t h e  wes t 'wing  of t h e  OHL b u i l d i n g ;  
l e v e l s  are  n o t  s u f f i c i e n t l y  h i g h  t o  c o n s t i t u t e  a p e r s o n n e l  

There i s  a n  unknown source  of 
The 

haza rd  b u t  t h e y  d e s t r o y  the  c a p a b i l i t y  t o  measure s m a l l  con- 
c e n t r a t i o n s  o f  3H i n  c e r t a i n  t p e s ' o f  samples.  There  is a 
d i r e c t  c o r r e l a t i o n  between t h e  d u r a t i o n  of a tmosphe r i c  ex- 

posure  and t h e  e x t e n t  of t h e  3H contaminat ion.  
must be handled i n  t h e  l a b o r a t o r y  p r i o r  t o  3H a n a l y s i s  a r e  
coz?ro3ised.  
h a s  f a i l e d  t o  f i n d  a local  sourci? of t h e  contaminant .  More 

Samples t h a t  

A i r  moni tor ing  i n  t h e  west wing of t h e  b u i l d i n g  

e x t e n s i v e  a i r  sampling i s  be ing  conducted t o  see i f  t h e  prob- 
/ 

l e m  ex tends  beyond t h e  l o c a l  environment. 
I n s t r u r e n t  Development 
N e w  i n s t r u m e n t a t i o n  and m o d i f i c a t i o n  t o  e x i s t i n g  i n s t r u -  

menta t ion  are  be ing  developed t o  accormodate an i n c r e a s e d  
r e s p o n s i b i l i t y  f o r  s i t e  water monitorii lg f o r  n o n r a d i o a c t i v e  
contaminants .  
r e s p o n s i b i l i t i e s  r e p r e s e n t s  a seve ra - '  o r d e r  of magnitude i n -  
crease i n  t h e  numbers of a n a l y s e s  performed by t h e  s tab le  

e l e m e n t  l a b o r a t o r y .  
photometers w i l l  i n c r e a s e  t h e  c a p a c i t y  fo r  ca t ion  a n a l y s i s .  
An au tomat ic  sampling dev ice  c u r r e n t l y  i n  u s e  allows t h e  

The number of a n a l y s e s i r e q u i r e d  f o r  t h e s e  

Automation of atomic a b s o r p t i o n  s p e c t r o -  

a n a l y s e s  of 29-30  samples f o r  a s i n g l e  e l e m e n t .  
e s s i n g  u n i t  i s  i n  des ign  which  will provide  c a p a b i l i t i e s  f o r  
d i r e c t  c a l c u l a t i o n  of f i n a l  results x i t h  m i n i m u m  o p e r a t o r  

A d a t a  proc- 
I 

\ 
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j 
I 
I 

i n t e r v e n t i o n .  The f i n i s h e d  in s t rumen t  w i l l  s i g n i f i c a n t l y  

dec rease  t h e  manpower requirements  f o r  ana lyses  t h a t  ban be- 
done by atomic absorGtion spectrophotometry.  

f o r  ,mult iple  ana lyses  on s i n g l e  samples.  
c a t i o n  of t h i s  ins t rument  f o r  monitor ing purposes w i l l  be 

f o r  m o s t  of t h e  c a t i o n s  of i n t e r e s t  i n  about 30 minutks.  
Cur ren t ly  t h e  i o n  chromatograph i s  be ing  eva lua ted  to! a s s e s s  
i t s  c a p a b i l i t i e s .  
l i n e  as p a r t  of t h e  rout ine ' .water  monitor ing program.! 

i 
A newly purchased i o n  chromatograph provides  c a p a b i l i t i e s  

The primary! a p p l i -  
I 

c a t i o n  ana lyses  i n  waters. A s i n g l e  sample can be analyzed I - _. 

Once t h i s  is done it w i l l  be brought  on 

I 

I 
' I  

I 
I 

I 
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I TECHNICAL PROGRAP.1 

A .  Genera l  
i7e have added a n  autona7;ed p h y s i c a l  examinat ion r e p o r t  t o  

t h e  €1-2 medica l  r e c o r d s  computer. D r .  RoSert G r i e r  i s  no\: 
e n t e r i n g  t h e  r e s u l t s  or' p h y s i c a l  examinat ions on a t e rmina l  
ir! h i s  o f f i c e  and e v a l u a t i n g  t h e  r e p o r t s  for f u r t h e r  ref inement  
and suSsequznt  use  by a l l  X-2 p h y s i c i a n s  and n u r s e s  when our  
a L l i t i o n a l  ternirials a r r i v e .  w i th  t h e  p h y s i c a l  results he is 

a i s o  e n t e r i n g  the I n t e r n a t i o n a l  C l a s s i f i c a t i o n  of Diseases  co&s 

(ICDA) t o  f a c i l i t a t e  l a t e r  s t a t i s t i c a l  a n a l y s i s  of data. Durinq 
t h i s  q u a r t e r  t h e  large nass s t o r a g e  s y s t e m  (176 n i l l i o n  charac- 
ters)  was added t o  t h e  system, enab l ing  us t o  load  a l l  LkSL d a t a  
ir , to t h e  s y s t e m .  W e  have y e t  t o  load  ZIA and DQE d a t a  from t h e i r  

r e s p e c t i v e  pe r sonne l  systems. 
A l l  known lases users th roughout  t h e  Laboratory were i d e n t i -  

f i e d  and those who work wi th  lasers of p o t e n t i a l l y  damaging 
ey.ergy and power levels were g iven  a b a s e l i n e  oph tha ln i c  exami- 
n a t i o n  by D r .  Ralph Dahls t ron ,  LASI, Consu l t an t .  This  included 
aF? rox ina te ly  253 employees. Z e s u l t s  wePe recorc?ed on machine 
r e e d z b l e  forii:s f o r  e n t r y  i n t o  t h e  11-2 d a t a  base .  

Our hearincj c o n s e r v a t i o n i s t ,  E s t h e r  Bottom, a t t e n d e d  t h e  

.k-:.srican ?.ssociation of Occupatio:!31 i i ca l th  Nurses . n e e t i n 2  w h e r e  



she r e c e i v e d  2 6  c o n t i n u i n g  educa t ion  c r e d i t s ,  1 2  were i n  Cardio 
Pulmonary R e s u s c i t a t i o n  (CP?.), r e s u l t i n g  i n  her  c e r t i f i c a t i o n  
a s  a CPR i n s t r u c t o r .  

The Occupat iona l  I ledicine F a c i l i t y  (SX409) is  scheduled  f o r  
tib7o weeks of b u i l d i n g  mod i f i ca t ions  i n  the coming q u a r t e r .  These 
n o d i f i c a t i o n s  will i n c l u d e  h o t  wa te r  i n  t h e  decontaminat ion shower 
and i n s t a l l a t i o n  of h e a t i n g  and coo l ing  u n i t s .  

Two n u r s e s  were changed from ha l f - t ime t o  f u l l - t i m e  t o  provide  
b e t t e r  coverage of t h e  d i s p e n s a r i e s .  
was opened and is msnned ha l f - t ime now. 

The new d i s p e n s a r y  at TA55 

D r s .  G r i e r  and Rtldnick net w i t h  Development Engineer ing ,  Inc .  
and C l a g e t t  Plemorial Hospits-1 t o  d i s c u s s  use  of t h e  h o s p i t a l  i n  
t h e  Oil Shale  Study. D r .  Rudnick a l so  a t t e n d e d  .the 1 1 t h  Annual 

O i l  S h a l e  Symposium a t  t h e  Coiorado School of’  Mines. 
p h y s i c a l  examinat ions  should begin i n  e a r l y  summer f o r  t h e  o i l  
shale workers i n  t h i s  p r o j e c t .  

Actua l  
* I  

B - PiEDICAL SERVICES 

O f  t h e  approximate 975 employees g iven  audiograms, 60  s p e c i a l  
cases w e r e  r e f e r r e d  t o  and t e s t e d  by o u r  c o n s u l t i n g  a u d i o l o g i s t ,  
D r .  Ha t t le r .  

During t h i s  q u a r t e r  two Department of Labor (OSHA) personnel  
. -  

and two Colorado S t a t e  Un ive r s i ty  s t u d e n t s  were t r a i n e d  i n  hea r ing  
c o n s e r v a t i o n  and audiometr ic  technology by our  h e a r i n g  conser-  
v a t i o n a l i s t .  

D r .  O a k s ,  as p a r t  of h i s  p r e s e n t a t i o n  a t  the LASL Secretari- 
’ a l  O r i e n t a t i o n ,  showed and w i l l  con t inue  t o  show, the Anerican 

Cancer  S o c i e t y  f i l m ,  ”How t o  Exaninc Your B r e a s t s , ”  to dexon- 
s t r a t e  t h i s  impor t an t  examination t o  as  many female employees 
as p o s s i b l e .  

I n  a d d i t i o n  t o  t h e  a c t i v i t i e s  of our Employee Counseling 
Program s p e c i f i e d  i n  Table 111, o u r  ECP provide6 t h e  fo l lowing  
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s p 2 c l a l  s e r v i c e s :  Task Force?. p r e s e n t a t i o n s  r ega rd ing  t h e  En- 
ployee  A t t i t u d e  Survey, p a r t i c i p a t e d  i n  p r e p a r a t i o n  of s u p r -  

v i s o r y  g u i d e l i n e s ,  a t t e n d e d  t h e  Annual I n s t i t u t e  of Occupat ional  
bledicine ?Jes t ing ,  p a r t i c i p a t e d  i n  t h e  Machinis t  Apprent icesh ip  
Progran  C o n i i t t e e ,  gave two p r e s e n t a t i o n s  a t  t h e  LASL Noinen's 

C o n i n i t t e e  Seminars,  gave a p r e s e n t a t i o n  a t  t h e  Secretar ia l  
P o l i c i e s  and Procedures  Sess ion .  I n  a d d i t i o n ,  t hey  p a r t i c i p a t e d  
i n  f i v e  s e s s i o n s  of s u p e r v i s o r y  o r i e n t a t i o n . f o r  DOE f i r e  de- 
p a r t x s n t  and s e c u r i t y  pe r sonne l .  

D r .  G r i e r  w a s  i n v i t e d  by t h e  Department of Health, Educat ion,  
and Welfare ,  N a t i o n a l  I n s t i t u t e s  of Heal th ,  i n  Washington, D.C.,  

t o  p r e s e n t  a paper  on Computerized f ledical  3ecords.  T h e  con- 
f e r e n c e  d e a l t  with Hypertension i n  t h e  Fede ra l  N O r k  S e t t i n g -  

There were no major medical i n c i d e n t s  d u r i n g  t h i s  q u a r t e r ,  
Other  medica l  services provided du r ing  t h i s  q u a r t e r  are as 
l i s t e d  i n  t h e  fo l lowing  tables:  

- 3 -  
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TABLE I 

VISIT SUEIARY-LASL 

. ' DecemSer-March 1978 

.IND . 
Pre-employment-Initial visit . 211 

Pre-employmznt-Physician Visit 185 

Periodic-Initial Visit 283 

Periodic-Physician Visit 267 

Termination-Initial Visit 39 

Termination-Physician Visit 40 

\ 

Special Exam-Laser, Beryllium, 
FAA, Return to Work, etc. 24 

Other Contractor Exam 5 

Special Procedure 6, Diagnostic Test 754  

"No Charge" Visit - 

Sick C a l l  Visit 247 

Follow-up Visit 240 

NOR- IND . 

193 

5 

118 

1815 

210 



TAi3LE I1 

VIS IT SCTi-C.lr?.RY - Z 1.4 

December-March 19 7 8 

Pre-employment-Initial Visit 

Pre-employnent-Physician Visit 

Periodic-Initial Visit 

Periodic-Physician Visit 

Ternination-Initial Visit 

Termination-Physician Visit 

I N D .  

26  

16 

51 

Special Exam-Laser, Beryllium, 
F-Mi, Return to Work, etc. 

Other Contractor Exam 

32 

2 0  

1 

Speclal. Procedure & Diagnostic Test 8 4  

- "NO Charge" Visit 

Sick Call Visit 

Follow-up Visit 

111 

108 

i?O?T- II!D . 

a 43 

- 
2 

- 
2 6  

10 
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TABLE I11 

V I S I T S UPFiARY - DOE 
Decenber-flarcli 1978 

I N 3 .  - 
Pre-employment-Initial Visit ' 1  

Pre-enployment-Physician Visit - 

Periodic-Initial Visit 77 

Periodic-Physician 

,Termination-Initial Visit 

' Termination-Physician Visit 

68  

Special Exam, Laser, Beryllium, 
FA\, X e t u r n  to 'IJork, etc. 7' 

O t h e r  Contractor Exam - 
Spkcial.Procedure & Diagnostic Test. 40 

"NO Charge" Visit - 

Sick Call Visit 14 

Follow-up Visit 8 

NOEJ- IXD . 

7 

. .  
1 

6 

1 
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a 



New Cases-Sunmarv 

January->:arch 19-73 

Opsned ( P e r s o n a l  C o n t a c t )  

Discussed w i t h  S u p s r v i s o r  
(KO Persona l  Con tac t )  
Cases ODened--Detailed b.7 

TOTAL 

7 4  

53 

15 

Apparent Problem 
Alcohol/Other Drugs 
M a r i t a l / F a n i l y  . 
Hen t a 1/Emo t iona 1 

O t h e r  

Cases Opened--Detailed by 
R e f e r r a l  Soarce 

13 
11 
17 
18 

Sup2rvisor  
Seli 
kledical '- 

18 
39 

2 

Superv i so r  C o n s u l t a n t s  
Telephone 
In-?erson 
Con..uni t y  Rs source  Contact 's  
Telephone 
In-Person 
Case Conferences,  Enployee 
Te 12 phone 
In-Terson 

I 

Telephone 
In-Person 
Erncrlovee P r e s e n t a t i o n s  

- 7 -  

5 4  

4 2  

4 4  

1 5  

50 
163 

2 3  
13 
8 

409 

LASL DOE Z I A  

67 
52 

15 
? 

9 
10 
16 

17 

17 
33 

3 
L. 

51 
4 0  

41 
13 

4 9  

157 

26 
13 

3 

3 6 3  



, 
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P R O T E C T I O N  O F  WORKERS 

T o  i n s u r e  t h a t  t h e  work spaces a t  LASL a r e  safe  and f ree  
from h 2 a l t h  problems, continuous programs of monitoring and 
c o n s u l t i n g  a r e  conducted by t h e  Health Physics  Group, H - 1 ;  

t h e  S a f e t y  GrGUp, H - 3 ;  and t h e  I n d u s t r i a l  Hygiene  Group, H - 5 .  

HEALTH P H Y S I C S  

Group H - 1  

i I. TECELYICAL PROGRiZM 

A .  P r o t e c t i o n  of Workers 3 

A s u r v e y  of h e a l t h  phys i c s  a c t i v i t i e s  at L4MPF was made 
on February  27 - March 3 by personnel  from ALO's health 
p r o t e c t i o n  branch.  N o  r a d i a t i o n  safety d e f i c i e n c i e s  con- 
c e r n i n g  worker  p r o t e c t i o n  were noted .  
expec ted  concern ing  as-low-as-practicable documentation for 
LWPF s t a c k  r e l e a s e s .  T h i s  was promgted by s i g n i f i c a n t  
s tack r e l e a s e s  of short  l i v e d  a i r  a c t i v a t i o n  products  during 
1 9 7 7 .  

A recommendation is 

r 

N o  new DOE Planual Chapters  having s i g n i f i c a n t  r a d i a t i o n  
safety i n p a c t  were i s s u e d  du r ing  t h i s  q u a r t e r .  
f o u r t e e n  r a d i a t i o n  occurrences  were i n v e s t i g a t e d  by E-1. 

O n e  r e q u i r e d  r e p o r t i n g  t o  ALO as  a p o t e n t i a l  exposure i n  
e x c e s s  of 5 rem. T h i s  case involved a February  f i l m  badge 
r e a d i n g  of 35 r e m  from high-energy gamma. T h e  occurrencz w a s  
f o r m a l l y  i n v e s t i g a t e d  and r e p o r t e d  t o  ALO w i t h  a recomenda-  
t i o n  t ha t  t he  exposure n o t  be cons idered  a real personnel  
exposure .  
f ix 'ed p o s i t i o n  exDosure u n c h a r a c t e r i s t i c  of a real personnel  
ex2osure .  

A t o t a l  of 

- 

T h i s  was concluded because I the f i l m  i n d i c a t e d  a 

Worker t r a i n i n g  and f a c i l i t y  design r e v i e w  e f f o r t s  
con t inued  t o  r e c e i v e  emphasis a s  p r e v e n t a t i v e  m e a s u r e s  f o r  
Irorker p r o t e c t i o n .  S i g n i f i c a n t  t r a i n i n g  a c t i v i t i e s  i nc luded :  

- 9 -  



. About 6 0  employees p a r t i c i p a t e d  i n  the LiSL S h o r t  Course 
i n  Xadia t ion  S a f e t y ,  a t h e e  one-hour l e c t u r e  series. 

. F i f t e e n  14P-13 employeks a t t e n d e d  a s a f e t y  t a l k  on t h e  
b i o l o g i c a l  h a z a r d s  of  r a d i a t i o n  and procedures  f o r  
external exposure p r o t e c t i o n .  
T h i r t y  L-4 and L-7 employees a t t ended  a one-hour t a l k  on  
t r i t i u m  healtlh phys ic s .  

. 

. About 23 H-7 personnel  w e r e  g iven  a one-hour s a f e t y  t a l k  
on the b i o l o g i c a l  h3zards o f  low-level r a d i a t i o n .  

s a f e t y  i n d o c t r i n a t i  3ns  when their health phys ic s  c h e c k l i s t  
was completed.  

. A t o t a l  o f  210 empl yees  r ece ived  i n d i v i d u a l  r a d i a t i o n  

. About S O  ZIA craf tsmen were given a one-hour r a d i a t i o n  . 

. About 30 ZIA craf tsmen w e r e  g iven  a one-hour r a d i a t i o n  
s a f e t y  o r i e n t a t i o n  for work a t  DP site- 

s a f e t y  o r i e n t a t i o n  f o r  work a t  LAI4PF. 

. Four hundred seventy-nine TA-55 workers w e r e  given 
1 

r a d i a t i o n  s a f e t y  i n d o c t r i n a t i o n s .  
. About 3 0  H-1 employees p a r t i c i p a t e d  i n  an o r i e n t a t i o n  and 

t w J r  of LASL's Decontamination Room a t  the Los  Alanos 
Medical Cen te r .  
Eighty new enployees were given  a r a d i a t i o n  s a f e t y  
i n d o c t r i n a t i o n  a t  PER'S N e w  Employee I n d o c t r i n a t i o n .  

. 

N e w  f a c i l i t y  r a d i a t i o n  s a f e t y  des ign  s u p p o r t  and review 
f o r  major new f a c i l i t i e s  i nc luded :  
. T r i t i u n  System T e s t  Assembly (TSTA: s u p p o r t  was mainly i n  

the form of  QA reviews and i n  h e l s i n g  p r e p a r e  the PSAR. 

A d r a f t  PSAR should  be completed ~2 May 1. 
. ,  I n t e n s e  Neutron Source ( I N S )  suppor t  involved m o r e  T i t l e  

I1 review. S u p p l e i e n t a l  des ign  i n p u t  was provided f o r  
the € W A C  and t r i t i u m  monitor ing ,syster?s. 
c a n c e l l e d  i n  February : however, remaining T i t l e  I1 work 
w i l l  b-c? completed.  

This p r o j e c t  was 

-10- 



. TA-55  Safeguards  F a c i l i t y  suppor t  c o n s i s t e d  of p a r t i c i p a -  
t i o n  i n  p re l imina ry  p lanning  meetings.  EMG, 8-DO, and H-8 

were provided  c o n s u l t a t i o n  on v e n t i l a t i o n ,  confineqerit  
and a c c i d e n t  a n a l y s i s  f o r  t h i s  f a c i l i t y .  

. Weapons Neutron Research (ThiR) suT;?ort c o n s i s t e d  of help- 
i n g  g e t  the  pe r sonne l  assigr!!,ents and schedule  set f o r  
the WNR f i n a l  s a f e t y  a n a l y s i s  (FSAR) . I 

. Seventeen  QA reviews were completed and r e tu rned  t o  ENG.  
t 

Most i nvo lved  f a c i l x k y  modi f ica t ions  with minor r a d i a t i o x  
s a fe ty  impl i ca t ions$  - - 
A l l  b u t  s i x  groups ' i&he Laboratory have provided inpu t  
i n t o  the Material a t  Risk Survey (NARS] f o r  hnplementa- 
t i o n  of Manual Chapter  0531, e n t i t l e d  Safety of Non- 

reactor Nuclear  Fac i l i t i es .  T h e  3LqRS d a t a  was formatted 

. 
- ,- 

and e n t e r e d  i n t o  the System 2000 data base. 
. A Safety Assessment Document f o r  the TA-50 l i q u i d  waste 

p l a n t  w a s  begun. 
. A t o t a l  of 1 7 7  s t a n d a r d  o p e r a t i n g  procedures  w e r e  

reviewed and updated du r ing  this q u a r t e r .  E igh t  of 
these procedures  were subinit ted t o  t h e  DOE, LZ;qO, i n  
compliance w i t h  AL Chapter 0504. 

Annual s t a t i s t i c a l  whole body exposura and i n t e r n a l  
body deposition r e p o r t s  were submit ted to EOE i n  compliance 
w i t h  MC 0502. 

Pe r sonne l  moni tor ing  programs c o n t b u e d  with the follow- 
I 

i n g  results. T h e  highest exposure recorded by any LASL 

employee d u r i n g  1977 was 4.69  r e m .  Six employees had 

exposures  between 4 and 5 r e m ,  1 0  employees had exposures 
between 3 and 4 r e m ,  and  27 employees had exposures  between 
2 and 3 r e m .  A t o t a l  of 395 r e m  was recorded f o r  LASL 

employees d u r i n g  1977 as  compared t o  407 and 345 rem i n  
1375 and 1 9 7 6 ,  r e s p e c t i v e l y .  
e r e r e  p rov ided  f i l m  badge dos imeters  and 2 4 4 8  of these 
eTployees d i d  n o t  r e c e i v e  a d e t e c t a b l e  r a d i a t i o n  exposure.  

A t o t a l  of 3751 LASL' employees 

-11- 
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A t o t a l  of 1163  i n d i v i d u a l  t e r m i n a t i o n  r e p o r t s  were pre?ared 

du r ing  1977. Three hundred t h i r t y - f i v e  had p o s i t i v e  

exposures  d u r i n g  the i r  enployment.  
Throcgh February 1 9 7 6 ,  t h e  h i g h e s t  exposure recorded  

f o r  any LASL employee i s  1 . 0 6  rem. A t o t a l  of 58 r e m  has 
bsen  recorded  through February 1 9 7 8  for 3250 employees 
of which 2806  had no d e t e c t a b l e  exposure.  January t e rmina t ion  
r e p o r t s  t o t a l e d  1 0 0 ,  of which 4 2  had p o s i t i v e  exposures  
du r ing  their employment. A l l  exposures  tha t  exceeded 0.01 
rein p e r  badge c o n t i n u e  t o  be i n v e s t i g a t e d  a long  w i t h  many 
lesser exposures  t o  h e l p  ma in ta in  excosures  as low as 
p r a c t i c a b l e .  

Monthly PUQFUA2 p l u t o n i u i  body burden c a l c u l a t i o n s  
have i n d i c a t e d  no unexpected i n c r e a s e s  i n  apparent  body 
burden. During t h i s  q u a r t e r ,  212 r o u t i n e  i n  v ivo  measure- 
ments were Derformed on  LASL employees t o  assess occupa- 
t i o n a l  induced i n t e r n a l  d e p o s i t i o n s .  A l l  measurements 
revealed ' i n s i g n i f i c a n t  l e v e l s  of  i n t e r n a l l y  d e p o s i t e d  
r a d i o n u c l i d e s  : Twenty-eight plutonium wound coun t s  w e r e  
performed. All but one were less than  the d e t e c t i o n  l i m i t .  
The one p o s i t i v e  wound coun t  i n d i c a t e d  0 .7  nCi i n i t i a l l y  
and 0 . 2  nCi one  w e e k  la ter ,  b o t h  counts  well below the 

leve l  of r a d i o l o g i c a l  concern.  

- 

i Noni tor ing  of work s p a c e s  cont inued a t  L4SL f a c i l i t i e s  
handl ing  o r  u s i n g  r a d i o a c t i v e  m a t e r i a l s .  S e v e r a l  c o n t a d n a -  
t i o n  i n c i d e n t s  d i d  occur  b u t  none are be l i eved  t o  have 
caused s i g n i f i c a n t  pe r sonne l  exposure nor  p r o p e r t y  darnage. 

T h e  SecontanLnat ion of DP Nest plutonium gloveboxes 
began on z. s m a l l  s c a l e .  T h e  "Livennore Wash" technique  was 
t r i e d  on tv7o boxes and the  "Wet B l a s t e r "  i s  o p e r a t i o n a l  a t  
TA-59. Dacommissioning o f  t h e  TA-42 i n c i n e r a t o r  f a c i l i t y  
began i n  January  and all major s t r u c t u r e s  and equipment 
i t e m s  were removed a long  with con tan ina ted  s o i l  by the end 

of t h e  q u a r t e r .  F i n a l  moni tor ing  and landscape r e s t o r a t i o n  
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v;ork i s  n e a r i n g  complet ion.  F b . a l  p l a n s  and procedures  
f o r  decoimiss ioning  work a t  t h e  ?A-21-153 f i l t e r  bu i ld ing  
f a c i l i t y  were completed.  

H e a l t h  phys i c s  supTor t  for NTS involved sup2or t  fo r  
two LASL exper iments ,  two d r i l l b a c k s ,  one censntback,  and 
three LLL experimznts .  

o r  i n c i d e n t .  

A l l  were completed wi thou t  exposure 

S e v e r a l  s p e c i a l  s t u d i e s  and development p r o j e c t s  w e r e  

completed i n  s u p p o r t  o f  t he  Labora to ry ' s  programmatic ax6 
h e a l t h  p h y s i c s  programs - 
i nc luded  : 

S i g n i f i c a n t  s t u d i e s  -and p r o j e c t s  

. 

Routine plutonium u r i n e  assay schedul ing  has been reviewed- 
F o r  LASL employees,  about  1400 samFles are reques ted  for 
abou t  9 50 employees 
T h e  r o u t i n e  chest count ing  program h a s  been expanded t o  
co l l ec t  d a t a  s imul taneous ly  from f o u r  d e t e c t o r s :  t h e  N a I  - 

p o r t i o n  of the phoswich d e t e c t o r  (10-140 keV) , the C s I  

p o r t i o n  .of t h e  phoswich d e t e c t o r  (250-2000 keV)  I a C e ( L i )  

body coun t  and an  i n t r i n s i c  G e  organ count .  
Work on t h e  new TLD badge system inc luded  cont inuing  beta 

r e sponse  s t u d i e s ,  r educ t ion  of f a l s e  p o s i t i v e  i n d i c a t i o n s ,  
p r e p a r a t i o n  f o r  the Unive r s i ty  of Michigan Test of the 
H e a l t h  Physics S o c i e t y  Standard on Personnel  Dosimeter 
Pe r fo rnance ,  p r e p a r a t i o n  of the TLD badges f o r  r o u t i n e  
i s s u e ,  upda t ing  m o d i f i c a t i o n s  t o  t h e  TLD r e a d e r ,  
n e u t r o n  c a l i b r a t i o n s  from 50 keV t o  14  K s V ,  and computer 
s o f t w a r e  development for t h e  TLD system. 
A s m a r y  of the 1 0 7 7  stack r e l e a s e s  for plutonium and 

uraniuxq f ac i l i t i e s  was p repa red .  It i n d i c a t e s  the major 
c o n t r i b u t o r ,  amounts r e l e a s e d ,  and s t a c k  f i l t r a t i o n .  
The new TA-55 IlWULSE count ing  system h a s  continued t o  
operate with e x c e l l e n t  s t a b i l i t y  and uniformity. 
Tbro p r o t o t y p e  tritium monitors  were received from 
commercial n u c l e a r  ins t rument  companies f o r  eva lua t ion  
~ 2 d  t e s t i n g .  
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. Dose r a t e s  were c a l c u l a t e d  f o r  TA-54 b u r i a l  site loc2- 
t i o n s  which will be used t o  store f , i s s i o n  p roduc t  waste , 

c o n t a i n e r s  f r o n  I.?ing 9 of t h e  CXR Bui ld ing .  These dose 
r a t e  d a t a  w e r e  used t o  d e t e r n i n e  t h e  tyDe and aqount o f .  
temporary s h i e l d i n g  needed w h i l e  the  sites: a r e  being 
f i l l e d .  

1 

, . The amount o f  r e s i d u a l  f u e l ,  t h e  a c t i y i t y  remaining i n  
the f u e l  and t h e  amount of  cobalt-60 in the p r e s s u r e  
vessel of  the abandoned L o s  A l a m o s  Power Reactor 
Experiment  No- 2 (LAPRE21 w a s  e s t i m a t e d  and determinzd 
t o  be less t h a n  one c u r i e .  

. T h e  computer code PATHFINDER w a s  r e s u r r e c t e d  a f t e r  about 
f o u r  'years  of  d i s u s e .  It c a l c u l a t e s  popula t ion  d e n s i t y  
for v a r i o u s  sectors sur rounding  a p a r t i c u l a r  release 
p o i n t .  Changes were nade t o  make it m o r e  compat ible  
with c u r r e n t  c a l c u l a t i o n a l  needs.  

B .  P r o t e c t i o n  of t h e  Environment - Airborne E f f l u e n t  
Xeasurements designed t o  determine the q u a n t i t y  of 

r a d i o a c t i v e  m a t e r i a l  d i sca rded  t o  the environment v i a  86 

- e x h a u s t  a i r  s t a c k s  and v e n t s  cont inued.  Q u a n t i t i e s  r e l eased  
d u r i n g  1 9 7 6  and 1 9 7 7  a r e  l i s t e d  along w i t h  1978 r e l e a s e  data. 
t h rough  Idarch 2 4 ,  1978. The  mixed a c t i v a t i o n  p roduc t s  (XAPI 

are s h c z t - l i v e d  n u c l i d e s  r e l e a s e d  from LATllPF. 
L 

Total Released I 

Nuc l ide  ( s )  
Pu-238 & 239 
U-235 t 239 
MFP 
Th-234 
P-32 
1-131 
A r - 4 1  
E- 3 
Imp 

~ 

1 9 7 6  1 9 7 7  1 9 7 8  
6 9  uCi 1 1 8  u C i  4 2  u C i  

1344 v C i  560 u C i  $138 uC2 
1673 p C i  2151 P C i  345 p C i  
2531 p C i  3945 p C i  8 2 1  vci 

73 P C i  284  u C i  35 vci 
, 301 p C i  72 u C i  7 pCi 

3 9 9  C i  2 4 3  'Ci 57 Ci 
3271 Ci* 6 4 1 7  Ci** 1937 Ci 
5890 Ci 45843 Ci 1 6 4 2 0  Ci 
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C.  R n s e a r c h  Projects 
1. R-234 NRC Technical  Su~por t (~~7:-8/IT-l/cr.:B-111 

The m a j o r  e f f o r t  was expendeci on t h s  r e l i c e n s i n g  r ev iex  
f o r  the GE V a l l e c i t o s  Nc?clear C e n t e r  l o c a t e d  near  LivTrrore .  
T k  S a f e t y  Eva lua t ion  Report  (SEX) Dra f t  was modif ied h t o  

second d r a f t  form on t h e  b a s i s  of l a t e r  i n fo rma t ion  submitted 

by G E ,  T h e  SER i s  approximately 95% complete a t  this t i m e .  
The Environmental  Impact Assessment w e  s e n t  WRC was r e t u r n e d  
with comments and sugges t ions  f o r  r e v i s i o n .  A comprehensive 
a c c i d e n t  a n a l y s i s  of t h e  3&!? Parks Township Plutonium P l a n t  
was done a t  the r e q u e s t  of the NRC f o r  a r e v i s e d  SER chapter. 

Minor r e v i s i o n s  of the V e n t i l a t i o n  System S e c t i o n  t o  the 
E I A  and SER f o r  t h e  B&Td review w e r e  a lso done. 
2 .  R-416 S t a t e  Transpor t a t ion  S u r v e i l l a n c e  StEdy (H-1) 

Another review of the f i n a l  r e p o r t  w a s  made and corrnents 
g i v e n  t o  the NRC. 
3 .  A-24.4 Plutonium Glovebox Holdur,  Feasurements (Q-3/H-l) 

H-1 cont inued  t o  s u p p o r t  t h i s  program a t  the one graded 
er;ployee l e v e l .  
for t r a n s f e r  t o  TA-55 f r o m  DP s i t e .  

Fleasurenents w e r e  rnade OR i t e m s  schedded  

I 4 .  A-412 Development of Assay Ins t rumen ta t ion  f o r  Radio- 
a c t i v e  Wastes (H-7/H-1) . 

T h i s  new p r o j e c t  i nvo lves  H-1 a s s i s t i n g  H-7 i n  the 
development of i n s t r u m e n t a t i o n  for assaying  t r a n s u r a n i c s  
found i n  r a d i o a c t i v e  wastes. T h e  des ign  of the new 
mechanical  system for the Hybrid 3IEGAS is in p r o g r e s s  and 
' d e t a i l e d  e n g i n e e r i n g  drawings are about 20% completed.  
T h e  P J a I  detector on the new f-IEGAS system w i l l  be rep lacad  
with a N a I  FIDLER d e t e c t o r .  P re l imina ry  d e t e c t a b i l i t y  
lintits fo r  an i n t r i n s i c  p l a n a r  germanium d e t e c t o r  
have been determined.  The d e t e c t a b i l i t y  limits f o r  this 
detector a re  q u i t e  adequate t o  supplement the FIDLER 

detector.  
s o  it can o p e r a t e  i n  low fi-y backgrounds of a 

T h i s  is the first s t e p  i n  madifying the I HEGAS 

fe t . r 'mR/ :k  



caused by f i s s i o n  p roduc t s .  T h e  seconc? s t e p  i n  upgrading 
t h e  1E:C;AS t o  a Hybrid MEGAS i s  adding f o u r  banks of 3€1e 

neu t ron  detectors so the  system can o p e r a t e  i n  the 
presence of i n t e r m e d i a t e  l e v e l  6-y backgrounds (hundreds of 
mR/h)  . A c t i v e  i n t e r r o g a t i o n  measurements have begun using 
photon induced  f i s s i o n  and the count ing of delayed neut rons .  
These s t u d i e s  are a i m e d  a t  f i n d i n g  t h e  most a p p r o p r i a t e  
technique  for assay ing  t r a n s u r a n i c  waste  i n  the presence  of 

h i g h  8-y backgrounds up t o  hundreds of R / h ) .  

5 .  A-415 Developnent of I n s t r u T e n t a t i o n  f o r  f lon i to r ing  
S e l e c t e d  Radionucl ides  i n  S o i l s  (H-12/H-l/H-8) 

2 4 1 ~  w i t h  Q u i t e  a few samples w e r e  assayed f o r  Pu and 
. .  

the new photon spec t roscopy equipment ( a t  the r e q u e s t  of 

I€ - l2 /H-8 ] ,  even though t h e  spectroscopy s t a t i o n  is sti l l  
v e r y  much i n  t h e  development s t a g e .  H-8 s t a r t e d  develop- 
ment of a r a p i d  (<24 hour)  procedure f o r  t h e  s e p a r a t i o n  of 
Pu from soil, ending up w i t h  a sample which is  s u i t a b l e  
f o r  photon count ing .  I f  a procedure  can be developed,  i t  
should  a l lox  a s i g n i f i c a n t  improvement i n  the d e t e c t i o n  
l i m i t  f o r  PU for t h D s e  s e l e c t e d '  assays where better l i m i t s  
are needed. I n  g e n e r a l ,  the  performance of the emerging 
photon spec t roscopy system, f o r  nondes t ruc t ive  assay of 

soil samples, i n d i c a t e s  that the system is one of the best 
ever r e p o r t e d  i n  terms of i d e n t i f i c a t i o n  s e l e c t i v i t y  and 
s e n s i t i v i t y .  Two pape r s  were presented  on i n s t r u m e n t a t i o n  
r e l e v a n t  t o  A-415 at the "Eleventh Xidyear Top ica l  
Symposium of the H e a l t h  Physics Soc ie ty"  on t h e  s u b j e c t  
of "Rad ia t ion  I n s t r u n ? n t a t i o n . "  
6 .  C - 1 5 1  Development of I n s t r u n a n t a t i o n  f o r  Assaying D&D 

Mater ia l s  (H-1) 
T h i s  progrzm is suppor ted  through the D i r e c t o r ' s  o f f i ce .  

Two i n s t r u m e n t s  have been develope$ over  t h e  l a s t  two q u a r t e r s  

f o r  t h e  r a p i d  q u a n t i t a t i v e  a n a l y s i s  of t r a n s u r a n i c  contanina-  
t i o n  on  the  i n s i d e  s u r f a c e s  of  p i a ton inn  gloveboxes- T h e  

i n s t r u m e n t s  are  no::.' in serniroukinc u s e  a t  D? Kest. 
\ *  
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T h i s  program will actually begin  April 1; however, 

c o n s i 2 e r a b l e  p l a n n i n g  and scope of  work p r e p a r a t i o n  work 
Iq2nt i n t o  the p r o j e c t  during t h i s  q u a r t e r .  V J e  :?ill be 

deve lop ing  f i x e d  i n s t r u m e n t a t i o n  for moni tor ing  t r i t iui  Fn 
t h e  p re sence  of  neu t ron  a c t i v a t e d  a i r .  
8 .  N - 1 3 1  Disposition of Excess C o n t a n h a t e d  LASL F a c i l i t i e s  CE-1) 

Actua l  decorrmissioninj work a t  the TA-42 i n c i n e r a t o r  
f a c i l i t y  s i t e  was begun January 1 8  and by Narch 3 1  t h e  
p r o j e c t  was n e a r l y  completed.  Only final monitor ing of 
c l i f f  face areas and f i n a l  l andscap ing  and reseeding  of the 
a f f e c t e d  area remained-  Z I A  costs  f o r  the  work was es t imated  
t o  total $80K. Procedures  and p l a n s  w e r e  developed for 
decoLxniss ian ing  TI-21-153 a f i l k r  b u i l d i n g  at D1 East with 

s o m e  p r e l i m i n a r y  work beginning.  

s c h e d u l e  s i n c e  work a t  TA-42 w a s  expec ted  t o  take m o s t  of 
F Y  1978. 

This p r o j e c t  i s  ahead of 
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AUDITS 

Group 13-3 

! .  

F r o m  February 2 7  - March 3, 1 9 7 8  DOE/ALO conducted a r b -  

cizpth sar‘ety,  h e a l t h  arrd f i r e  p r o t e c t i o n  s u r ~ . e  
r e s u l t s  of this survey have n o t  yet been recei 
SAFZTY EXPEXENCE 

Di sab l ing  i n j u r y  t a b u l a t i o n :  

OSHA INJURY .EXPER 

1 9 7 8  
to April 1 

Occupat ional  i n  j u r i e s  23 
L o s t  t i m e  cases 9 
Days lost f r o m  work 4 1  
IASL nanhours worked 3 , 0 3 7 , 0 0 0  
Average nu;nber of 

employees 6,572 6 1 4 2 4  - 

-- 
P-4 On August 4 ,  1 9 7 7 ,  an unusual 

amount of m i c r o f i l n i n g  i n  one 
day, which required repe t i t ive  

causcd back pa in  r e q u i r i n g  
medicat ion and p h y s i o t h e r q y .  
Thcre v E r e  1 4  days l o s t  f r o m  

re fro*;?:. , -q a -.:; ;s $&5:$pq. I 90 s i~mn . <-. 

work. +.+ - 
@p.B=?.+>. Yi ”+>y ; ;,- . -=g.’ 

3-a.s *.*::.>** .&yr . 

\ 
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, PER-1 

0 SD-1  

J 7  

02 September 22, 1 9 7 7 ,  em2loy- 
es L i j u r e d  back while s l i d i n g  
a - 5 5  lb. sheet metal p l a t e  
i n t 3  position for shea r ing .  
Losc t i n?  was 1 7  days.  

On October 1 4 ,  1977, wh i l e  . 
a s s i s t i n g  a co-worker remove 
and r o t a t e  a 1 1 0  lb. u n i t  fron 
2 s k i p p k g  crate-to a p o s i t i o n  
t o  be x-rayed, k p l o y e e  i n -  
j u r e d  back. L o s t  time f ron 
w ~ r k . ~ ~ - a s  1 3  days.  

O n  December 1, 1977 ,  w h i l e  
walking on stairs,  einployee 
fell and received bruised r ib s  
and scalp l a c e r a t i o n .  Lost 
time was six days. ' 

O n  Dscember 7 ,  1 9 7 7 ,  employee 
fell on stairs and i n j u r e d  
muscle i n  l e f t  l e g .  Lost time 
wzs f o u r  days.  

O n  December 30 ,  1977, enployee 
received l a c e r a t i o n  of index 
finger of right hand when it 
c o n t a c t e d  s i i t t i n g  saws. Lost 
ti?,? was 30 days.  

D i sab l ing  injury d e s c r i p t i o n s  (First q u a r t e r  1 9 7 8 ) :  

On J a n u a ~ r y  2 5 ,  1 9 7 8 ,  eiiployee 
p u l l e d  r-:uscle i n  back .while 
liftin?, an e l ec t ron ic  poyer i 

, SD-DC) 
. .  

On J z n u a r y  2 6 ,  1978,  a m e t a l  
p l a t e  fell on footandbroke toe 
25ove s teel  cap i n  safety shoes. 

. m s t  t h e  was s i x  days. 

On Jzmxary 30, 1 9 7 6 ,  employee 
sliu?,ec? on i ce  i n  pa rk ing  lot 
ttrld fractured r i g h t  hand. . 
S ~ S Z  t c n ~  ~ 7 2 . 5  n ine  days.  
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In Decn,I;;lsr of 1 9 7 7  and diag- 
nosed in 3Lr"ary 1 9 7 8 ,  mploy-  
ee, vfiile waaring safety S ; l O e S r  

r e c e i v e d  a gro>rth on sole of 
foo t  froin a nail i n  shoe which 
r equ i r ed  sErgical excision. 
L o s t  time was f i v e  days. 

O n  February  7 ,  1978, injured 
back while noving a vacu~lm 
pump. L o s t  tineiwas three 
days. 

O n  March 3 ,  1 9 7 8 ,  injured back 
while sliding a vacuum pxrq 
o u t  of doomTay. L o s t  t ine vas 
seven days. 

O n  March 7, 1 9 7 8 ,  injured r i g h t  
leg and back when he f e l l  over  
equipment in walkway. L o s t  
time was three days. 

I 

O n  March 9, 1 9 7 8 ,  develo2ed 
nervous tension a f t e r .  a m t o r  
v e h i c l e  acc iden t .  Lost t ine  

- ' was one day.  

On March 16, 1978, caught t h u . b  
be tween  s top  and cask 'and frac- 
t u r e d  t h u r h .  Lost t i m e  was 
six days. 

FIFE EXPERIENCE 

F i r e  Alarms 
There were 34 f i r e  a l ams / runs  inade t o  LASL and Z i a  

fac i l i t ies  by the  Los A l m o s  F i r e  DepzrGient  d u r i n g  th& f i r s t  
quarter of 1978. Forty-sevsn of these, 5 0 % , r e s u l t e d  fron 
p o:.re r s u r g e s ,  water s u r g e s ,  a c c i d e n t  a1 J - '  Lrips,  mal func t ions  
or u n d e t e r r i n e d  C ~ U S ~ S  in h u i l d i n g  sys t em and s i te  f i r e  

alarm c i r c u i t s .  Thesz nur-3ers rcflect the gradual c o n t i n u i n g  
Zeterio ra t ion Of the overzlll f ire alarm system. . 
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the q u a r t e r  r e s u l t i n g  in a t o t a l  Sovernrrent property loss of 
$7,430. 

January 5, 1 9 7 8 ,  TL-43,  H F L  Bui ld ing  a t  6:50 a . m . :  
an exper imenta l  apparatus with 'a p o r t a b l e  high ' , ~ ~ ' " i ~ ~ : ~ ; ~ ~ ~ ~ : ~ , ~ ~ ~ ~ ~ ~ ~  v o l t a g e . _ u n i t  
s h o r t e d  .out , caus ing  ' a build-up heat w i t h i n  the  pa par at us^.'-^": "-a r&+%;.!2 . 

s u f f i c i e n t  to i g n i t e  plywood'.cover and' plasti;. component p a r t s  
or' the experiment .  The f i r e . w a s ' d e t e c t e d  by overhead thermal 

t o  t h s  Los A l a m o s  C e n t r a l  A l a r r r ,  S t a t i o n .  
fighters e x t i n g u i s h e d  the f ire ki i th  one 2 0 %  dry chemical  

.,.'. ?~.::,,~~~~~~~~..,~., , J ;, . ~ ,~~ . -  (160O F) detectors; w h i c h '  a u t o m a t i c a l l y  t r a n s r n i t j ; ~ ~ ~ ~ ~ . ~  *..'...,.. v.= . z * . y  ;'-% 

-. Vir. ..'-.L" 

Responding f i re  

March ll', 1978, TA-33, Trailer ULR-538 a t  1:30 p.n,;  
fire of unknown o r i g i n  s t a r t e d  on a desk.top ...J-Fva& ved i n  t h e  

f i r e  was a n  electric c l o c k '  (possible i g n i t i o n  source). 
I ,  ~ ~ ~ ~ ~ ~ ~ ~ ~ ; ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~  "irar-*+-- 

i o u s  pape r s ,  a L e X o i  l e t t e r i n g  set ,  v a r i o u s  desk t o p  i tems ,  
ana a can of "Krylon" overhea ted  and rup tu red ,  a t  t h e  bottom 
of t h e  can , 'propelling it  i n t o  the overhead c'ei~kg~~~~$&s+$<z~~ 
t h e  desk. Approximately one-half  l e n g t h  of the can p r o j e c t e d  
i n t o  t h e  c e i l i n g .  Another p o s s i b l e  ignition s o u r c e  was a 
cei l ing-mounted electric h e a t e r  d i r e c t l y  above the desk which 

nay have overheated the spray can t o  t h e  p o i n t  o f - r u p t u r e  

L 
-7-- 

and i - y n i t e d  the resulting flm-ri2bl.e vapors. The fire was 
Zetec ted  by overhead thermal (160O F) detectors  which auto- 
n z t i c a l l y  t r a n s m i t t e d  an ala-rm t o  t h e  C e n t r a l  A l a r m  S t a t i o n .  
Responding fire f i g h t e r s  e x t i n s c i s h e d  t h e  f i re  w i t h  e n s i n e  
bmster line using 10/15 gallons water. Es t imated  LASL l o s s :  
S 5 , S S r J .  

P r o m ? t  thepral d e t e c t i o n  and 
_ .  . - i::is t r a i l e r  and an aejzcer l t  o"c ,  

-22 -  

s p e c i a l  separation bstveen 
hoth recaTt h ? r o v e n e n t s ,  



I 

l i x i t e d  this l o s s  c?zs;?ite a Fire D s p a r t i i e n t  running t i m s  of 

1 5  x i n u t e s  t o  this reiiot-? site. 
SPZCIAL PROJZCTS 

During t h i s  q u a r t e r ,  a d r a f t  o u t l i n e  of a r e v i s e d  LASL 
Hztalth and S a f e t y  I.:Znual was completed and submi t ted  for 
caxz-tsnt. A f t e r  the  inco rpora t ion  of these co rnen t s  i n t o  t h e  
t e x t  of t h e  manual have been conple ted ,  a m a j o r  .ef f o r t  w i l l  
b e  i n i t i a t e d  t o  dsvelop a series of technical monographs t o  
c o x p l e m e n t  t h e  a d m i n i s t r a t i v e  a s p e c t s  of thz program. 

In o r d e r  t o  irn2rove the e f f e c t i v e n e s s  and t o  provide  an 
ez r l i z r  c o n t z c t  with new a y i o y e e s  a video t a p e  program fox 
new employee o r i e n t a t i o n  has been w r i t t e n  and is i n  pro2uct ion 

and a r e v i s e d  Health and S a f e t y  Guide h a s  been publ ished.  
I n  our  con t inu ing  e f f o r t  t o  iiaprove t r a f f i c  s a f e t y ,  a 

set of r eco raenda t ions  and p r i o r i t i e s  have been developed ani! 
s b n l t t e d  ts t h e  LASL Engineering Department for g u a r d r a i l  
inFrovernents. I n  a d d i t i o n ,  a proposa l  for conduct ing Dsfen- 
sive Driving Tra in ing  is being  prepared.  

A meeting of key p s r s o n n e l ,  involved  i n  the a d n i n i s t r a -  
t i o n  or execu t ion  of the f i r e  p r o t e c t i o n  program, has been 
scheduled  f o r  ear ly  i n  the n e x t  q u a r t e r .  
s e n t e d  and d i s c u s s e d  inc lude :  Orgzniza t ion  S t r u c t u r e  and 
C o m u n i c a t l o n  Channels,  Outass  and Eaergency N o t i f i c a t i o n ,  
Kork Requests and Design Channels,  F i r e  P r o t e c t i o n  P r i o r i t y  
Dzs igna t ion ,  and F i r e  P r o t e c t i o n  Cons t ruc t ion  Planning.  

Two a d d i t i o n a l  p o l i c i e s ,  reques ted  by the  LAFPAC, !.:ere 

Topics t o  bz pre- 

a;?roved by the Plznning  CoTai t tee :  " F i r e  P r o t e c t i o n  Kork 

P r i o r i t y . "  and "Fire P r o t e c t i o n  Suspress ion  and A l a r r n  Design. " 
These will b e  i n c o r p o r a t e d  i n t o  the  "Red Book", along with 

othzer r s v i s i o n s  under  c u r r e n t  s tudy.  
I 

T h e  31-Ton carbon dioxide su2pression system outsi2.e 
s z o r z y e  t azk ,  servir?rj thi SCiliLz-C exser i iaent  ia Si-i-267, was 

I -  

r 
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take? o u t  of service i n  Jenuary hezause of thp, i m i n e n t  s a f e t y  
hazard p r e s e n t e d  by the s u s c e p t i b i l i t y  of the t a n k  s h e l l  

mater ia l  to low-temperature mhrittlement. A d e t a i l e d  r e p o r t  
has keen subin i t ted  t o  LASL nanageiient by the FPPD discussing 
t h e  background for t h i s  a c t i o n  and a recommendation to abzndon 
t h i s  system i n  l i e u  of t h e  c u r r e n t  Halon 1 3 0 1  installation. 
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I KD U S T XI ?AI, H Y G I E K Z 

Group H-5  

i 

\ -  I. TZ,CHNICAL PROGR9h.I 

A summary of Engineer ing Sec t ion  ac t iv i t ies  is provided i n  
Appendix T a b l e  A-1. Detai ls  of these a c t i v i t i e s  are included 
i n  Sec t ions  A & B of t h i s  report. 
A. Audi ts ,  Reportable  I n c i d e n t s ,  I d e n t i f i e d  Problems and 

P o t e n t i a l  Exposures 
A h e a l t h  and s a f e t y  a u d i t  of LAMPF was conducted by A L O -  

f i n a l  r e p o r t  has n o t  y e t  b e e n ' i s s u e d ,  b u t  a pre l imina ry  report 
i n d i c a t e d  somz concern regard ing  t h e  c o n t r o l  of  t o x i c  chETicals 
used by W F F  u s e r s .  Following s e v e r a l  meetings wi th  t h e  ALO 

inc ius t r i a l  h y g i e n i s t ,  s e v e r a l  a c t i o n s  w e r e  agreed upon to c l o s e  
out a p r i o r  a u d i t  i t e m  r e l a t i n g  t o  t h e  LASL ALAP Pol icy .  

There were no r e p o r t a b l e  i n c i d e n t s  dur ing  t h e  q u a r t e r .  

A' 

A i r  sanples t aken  dur ing  machine sawing of t r a n s i t e  board 
( a sbes tos )  i n d i c a t e s  t h a t  rooin a i r  concen t r a t ions  of a s b e s t o s  
f i b e r s  can  exceed t h e  two f i b e r / c c  OSHA l i m i t  even wi th  l o c a l  
exhaus t  v e n t i l a t i o n  around t h e  p o i n t  of ope ra t ion .  Temporarily,  
r e s p i r a t o r y  p r o t e c t i o n  is being used for  t h e s e  ope ra t ion .  Addi- 
t i o n a l  sampling w i l l  be perfoLmed to eva lua te  t h e  need f o r  spe- 
c i a l  engineer ing  c o n t r o l s  such as a s p e c i f i c  shop for a l l  t r a n -  
s i t e  c u t t i n g  and/or machining ope ra t ions ,  The use of s u b s t i t u t e  
m t e r i a l s  is a l s o  be ing  eva lua ted .  

Nine  p o t e n t i a l  exposures occurred dur ing  t h e  q u a r t e r .  These 
included:  

1. Severa l  ISD-6 empioyees complained of headache an2 
' d i z z i n e s s  i n  t h e  basement of E l d g .  2 8 .  Carbon monoxide levels 



were less than 5 ppm. A follow-u? is planned. 
2. A shops department (SD-1)  employee developed an aller- 

gic reaction to kerosene and graphite. Use of protective meas- 
ures, including gloves and frequent washing, eliminated reoc- 
curance of the rash. 

3 .  An MP-7 employee reported to H - 2  with eye irritation 
frorn glass bead blasting dust. A hole in the gloves was found 
to be the source of dust, The glove was replaced. 

4 .  An H-5 employee working with a lead aerosol generator 
reported to H-2 to determine if headaches and nausea were due. 
to lead intoxication, Air sampling of the operation and urine 
analyses f o r  lead indicated no exposure to lead. 

. 

.5. A Zia custodial foreman at Zia Main Shops reported to 
E-2 that s m d c e  and vapors aggravated his'existing lung con2.i- 
tion. An evaluation of his work activities indicated that he 
was exposed only to nuisance levels of smoke. None of these 
levels constitute a health hazard. 
area free of smoke or oil vapors.. 

xoon which contained a capacitor which had ruptured and released 
PCB's. The area was then ventilated following which all resid- 
ual oil was cleaned up. The employee received no skin or eye 
contact with the oil andfurther action was not necessary. 

d i m  hypochlorite solution used to decontaminate him. He was 
treated by H-2. H - 1  is searching for a'less irritating materi- 
al for decontamination. 

8 .  k WX-1  employee complaint of nausea, foul taste in 
mouth, and loss of appetite. The employee was gluing nylon 
parts with methyl 2-methacrylate. Due to the intermittent 
nature of the work, the worker was provided with respiratory 
protection for use during this operation. 

He was reassigned to an 

6. For a brief period of time, an MP-2 employee entered a 

7. An H-7 employee developed skin irritation from the so- 

9. A T-1 employee developed an allergy to 3M print paper 
containing pthalazinone used in a Techtronics printer. Paper 
free of pthalazinone was substituted and the machine ventilated. 
KO further problETs occurred-. 
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B. Evaluation & Control A c t i v i t i e s  

1. Toxic Chemicals 
A tabulation of air sa=n?les obtained and analyzed during 

Approximately 7 4  air and swipe samples wsr? collected dur- 
the quarter is shown in Appecdix Table A-2. 

ing the quarter to aid in the evaluation of potential occupa- 
tional exposures to the various metals and metal compounds. 
A l l  samples were below acceptable air concentrations, or res- 
piratory equipment was used to reduce worker exposure to accept- 
able levels. In one instance, swipe samples indicated the need 
f o r  additional ventilation to control silica and'phosphorus. 
Investigations and consultations were provided f o r  operations 
or proposed operations involving various metals. 
hydride was found in Zia salvage and renoved to the chemical 
dunp . 
ic compounds. 
were below the TLV. 
isocyanate indicated air concentrations in the immediate area 
exceeded allowable levels, and supplied air respirators were 
utilized to limit exposures to safe levels. A large n d e r  of 
carbon dioxide and oxygen samples were taken during a C02 dump 
operation at Scyllac. Re-entry was permitted after the CO2 
level was below 1000 ppm, and oxyqen levels had returned to 
%21%. 
requirement to use local ventilation) was provided to users on 

Aluminuia 

Air samples were collected and analyzed for various organ- 
In a l l  operations except one, air concentrations 

Sampling f o r  polymethylene polyphenyl 

Toxicity, disposal handling information (including the 

a wide variety of organic materials. 
Air sampling to evaluate control measures or determine the 

need for additional control was initiated for various inorgan- 
ic chemicals. 
respiratory protection was utilized to provide adequate worker 
protection. 
the evaluation of an acid scrubber. Recommendations were pro- 
vided users concerning various inorganic conpounds. 
ed toxicity, handling procedures and local ventilation require- 
ments. 

One asbestos operations exceeded the TLV; however, 

Acid effluent studies were made to aid Eng. 4 in 

These cover- 

- 2 7 -  



' 2 .  Noise - _  

Thirty-one separate areas were surveyed to evaluate poten- 
tial noise hazards. 
84 d3A;  however, the 8-hour TWk was exceeded in only one opera- 
tion involving a super-sonic gun. 
required to wear hearing protection. 
protection and inclusion in H-2s audiometric monitoring program 
were made for workers in areas where the SPL was greater than 
84 dEA. 

Eight areas had noise levels in excess of 

Employees in this area are 
Requirements for aural 

. 

3 .  Limited Egress ' .  
An operation at Scyllac (SM-287) involving ~e dumping 

Of % 3 1 t ~ n s  of carbon dioxide was classified as a limited 
egress operation. 
ments were developed for this activity. 

Operating procedures and ventilation,require- 

4. Industrial Hygiene Surveys 
Surveys were completed at the Main Shop and P-Div. and 

5. Respiratory Protective Equipment 
A total of 160 personnel were fit with and trained in the 

use of air-purifying respiratory protective equipment. 
nine LASL personnel were trained in the use of Scott Air Paks. 
Emergency respirators inspected at TA-15, TA-9, SM-170, and 
TA-46 were found to be serviceable. 
Scott face pieces in'the field have been brought in, clean- 
ed, inspected, and returned to service. 
will be serviced in the next quarter. 
all ammonia respirators warning potential users that they are 
not emergency response devices. 

> 

formal reports are being prepared. 

Thirty- 

Forty-four of % 84 

The remaining 40 masks 
Labels were ordered for 

6. Ventilation, Air Cleaning, and New Facilities 
Twenty-two sets of Engineering plans were reviewed and the 

QAs r e t u r n e d  t o  the Engineerin'g Department. 
mendations were made to user'groups regarding the need f o r  
modifications to local exhaust, upgrading e x i s t i n g  systerns, and 
new systems. Ventilation measurements were made on thirty-nine 
exhaust systems. Twelve were found to have unsatisfactory 
control velocities and the user gro-ap was informed t h z t  o?qa- 

Twenty-three recom- 
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t i o n s  zust cease  u n t i l  c o r r e c t i v e  action is completed. Sev- 
I en ty - th ree  h i s n - e f f i c i e n c y  p a r t i c u l a t e  f i l t e r s  a t  Th-55 were 

in-p lace  t e s t e d .  Only one f a i l e d  t o  s a t i s f y  t h 2  9 9 . 9 5 %  accept- 
a x e  c r i t e r i o n ,  and t h i s  f i l t e r  has been r ep laced .  

Engineering Sec t ion  support  for TA-55 inc luded  checking 
t h e  b rea th ing  a i r  system, glove box HEPA f i l t e r  t e s t i n g ,  and 
a n o i s e  c o n t r o l  program. A p r e s e n t a t i o n  of t h e  in-p lace  f i l t e r  
t e s t i n g  was made t o  DOE Headquarters and A L O  personnel .  

7. Employee Education 
Various s a f e t y  t a l k s  r '3re presented t o  a t o t a l  of 4 8  

people ,  covering t o x i c  m e t $ l s  and so lven t s .  1 

C .  Laboratory S e r v i c e s  @ '  

Over 4 4 0 0  samples were analyzed wi th  t h e  m a j o r i t y  r e l a t e d  
t o  t h e  radio-bioassay program. T a b l e  Appendix A-3 summarizes 
the t y p e s  of a n a l y s e s  performed. * 

1. Organic Ana lys i s  
A study of t h e  c o r r e l a t i o n  between c o l l e c t i o n  and r e t en -  

t i o n  of o rgan ic  conpounds on "gasbadge" dos imeters  was made. 
These are  p a s s i v e  a i r  s m p l e r s  which can be used f o r  va r ious  
o rgan ic  compounds. 
LASL and t h e  manufacturer  show a 20% d i f f e r e n c e .  The usefu lness  
of t h e s e  badges t o  document exposures t o  o rgan ic  compounds i s  
be ing  s t u d i e d  f u r t h e r .  

r o g a t e  s t anda rds  r ece ived  from t h e  Nat iona l  Bureau of Standards.  
These ana lyses  are p a r t  of our e f f o r t  t o  s tudy  t h e  hazards  as- 

s o c i a t e d  wi th  oil s h a l e .  

The c o r r e l a t i o n  between r e s u l t s  obtained by 

Work has been s t a r t e d  on t h e  a n a l y s i s  of o i l  s h a l e  su r -  

2. Uranium Ana lys i s  
S ince  January 1978, a l l  r o u t i n e  u r i n e  uranium a s s a y ' s  

w e r e  analyzed by de layed  neutron a n a l y s i s .  A f t e r  a n a l y s i s  of 
some 7 0 0  samples, o n l y  a f e w  minor problems have surfaced.  
A l iquo t s  of sample which show p o s i t i v e  values by delayed neu- 
t r o n  ana lyses  w e r e  a lso analyzed by t h e  s tandard  chemical rneth- 

od. The c o r r e l a t i o n  between t h e  r e s u l t s  fo r  each of t h e  
methods was wi th in  t h e  e r r o r  i n h e r e n t l y  a s s o c i a t e d  wi th  
t h e  t w o  me^Lhods of a n a l y s i s .  The s e n s i t i v i t y  of t h e  t w o  assay 
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methods i s  i d e n t i c a l .  The use  of 
r e s u l t  i n  a s a v i n g s  i n  manpower. 

. .  . 

3. Plutonium Analys is  
Previous  a n a l y t i c a l  problems 

del-c?yed neutron a n a l y s i s  s h o u l s  

have been c o r r e c t e d  and dur- 
ing t h e  q u a r t e r ,  r o u t i n e  samples have been analyzed wi th  a pre-  
c i s i o n  of 76% q d  an  accuracy of - + 1 6 % .  During t h e  l a t t e r  pe- 
r i o d  of t h i s  q u a r t e r ,  t h e  average recovery  has  r i s e n  t o  + '90%. 

dur ing  t h e  l a s t  s i x  month? i s  summarized i n  Table I below: 
The levels  of Pu a c t i v i t y  found i n  t h e  samples analyzed I 

4 
TABLE I 

PERCEKT OF URINE SAMPLE: ~XAVING SPECIFIC PU ACTIVITY LEVELS .' 

% 

% 

% 

e 
% 

, 

L a s t  Q u a r t e r  

9Pu I 238pu 

samples > 3  d / m  0.24 0.60 

samples 0.3-3 d/m 3.38 1.45 
samples 0.1-0.3 6 / m  3.74 4.35 
samples .03-.1 d/n 11.71 13.04 
samples c.03 d/n 80.92 81.04 

S u f f i c i e n t  d a t a  have been c o l l e c t e d  

T h i s , Q u a r t e r  

9Pu 2 3 B p u  

0 .70  0.00 
2.80 0.23 

' 2.33 3.26 
8.86 6 . 2 9  

85.31 90.21 . 

t o  show t h a t  sul- 
f a t e  p l a t i n g  i s  comparable t o  o x a l a t e  p l a t i n g .  
s t a r t i n g  w i t h , t h e  second q u a r t e r  of 1 9 7 8  ( A p r i l  

um s u l f a t e  e l e c t r o l y t e  w i l l  be used for r o u t i n e  
plutonium samp,les. The major advantage is t h a t  
f-mes are r e l e a s e d  f r o m  t h e  s u l f a t e  e l e c t c o l y t e  
contaminat ion problem w i l l  be eliminateG'. 

Ten grams of 244Pu have been r ece i l ' i d  from 
m a t e r i a l  has  been  s e n t  t o  LLL f o r  p u r i f i c a t i o n ,  

Therefore ,  
l), t h e  sodi-  
p l a t i n g  of 
no c h l o r i n e  
and a smal l  P u 2 4 2  

ORXL. This 
so it can be 

used t o  r e p l a c e  t h e  242Pu t r a c e r .  
planned used o f  2 4  2Pu i n  v a r i o u s  LASL r e s e a r c h  ope ra t ions .  

4 .  Q u a l i t y  Con t ro l /Qua l i ty  Assurance and S t a t i s t i c a l  

T h i s  i s  necessary  due to t h e  

h a l y s i s  
Q u a l i t y  c o n t r o l  c h a r t s  show t h a t  a l l  bu t  t h e  TCA r e s u l t s  

zre  i n  c o n t r o l .  The problems w i t h  TCA are n o t  e v i d e n t  and t h e  
procedure will be s t u d i e d  i n  d e t a i l  t o  d e t e r n i n e  the cause  of 
t h e  e r r a t i c  r e s u l t s .  
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A s m a r y  of the quality c o n t r o l  activitiek of the s e c t i o n  

are listed in Appendix Table A-4.  

t h i s  analysis. 
analysis are below our detection lhit, we will discontinue 

We have N3S g=cm.r,a stand- 
ards to assure our measursments for 13'Cs in urine. The two 
most recent sets of NIOSH PAT data indicate we are out of con- 
trol f o r  the lead and zinc samples. The standards for all net- 
als (Pb, Zn and Cd) are bciing reviewed to determine the reason 
for these errors. A l l  al$ha counting systems were in control. 
D. Data Management , 

Data on tritium in water snow that we are in control f o r  

Since water sanples received frorn ZFA f o r  gaiina 

'participation in this QA program. 

A plan outline was devised fo r  the total computerization 
of all appropriate H-5 data. This will include local exhaust 
ventilation, HEPA filter testing, air sampling and noise data 
into one data base; the respirator, SCBA, bioassay and possibly 
the audiometric data into enother data base; and the chemical 
toxicity and survey data intb a third data base. 
i n g  software will correlate data as required among all three 
data bases. As a first step, the local exhaust ventilation 
data set was designed and some data transferred a s  test data 
for software development. A l s o ,  new data sheets were designed 
for the chemical, sound level and sampling surveys which vi11 
more readily lend themselves to computerization. 

Microfiche were made of the 1975 and 1976 bioassay data 
and sent to H - 1 .  A l l  bioassay data with the exception of plu- 
tonium has been sorted for 1977 and has been merged with the ' 7 5 -  
' 7 6  data. These data will be put on microfiche and also sent to 
the CCF Photostore. These data (1975-77) as well as all-previ- 
ous bioassay data (1944-1974) collected and analyzed by this 
section is on microfiche and also stored at the CCF Photostore. 

The acconpany- 

The order for the large disk, high speed printer and the 
terminal multiplexor was approved by Supply Proper ty .  In 4 to 
5 months, these should all be incorporated into the system, 
allowing the concurrent on-line management of all proposed data 
bases. 
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APPENDIX 

TABLE A - l  

TABULATION OF ENGINEZ?.IXG SECTION ACTIVITIES 

1978 1977 1977 
Jan. -Mar. O c t  .-Dec. Ju ly-Sent .  

Sax?l e s Co 1 l s c  t e 2  

1nvesti~2tions & C o n s u l t a t i o n s  

Reported E 'o ten t i z l  Expssures I 

Plans  Approved 

Ventilation Reco,xTendations . 

V e n t i l a t i o n  Measnrenents  

F i l t e r  Sys t a s  Tested  
Sound Level Xeasurenents 

205 
95 
10 
22 

16 

72 
72 
24 

Res2iratory P r o t e c t i o n  

F i t t i r . 9  and Trzining-LriSL 

F i t t i z g  and Tra in ing -Othz r  

. Cartr idses '  QX 'Tksted 
Xndustriel Hygiene Surveys 
Hezlth s' Safety  T a l k s  

T o t a l  Attendance 

168 , 

31 
1244 

0 

03 

48 

220 

64 

1 4  
23 
1 6 .  

106 
12 
18 

167 
4 0  

5 
29 
12 

1088 

. _  

3.3 
. . .  

64 238 
-53 189 

1105 1606 
0 3  0 

04 - 0  
* 135 -- 

. .  . .  

\ 

. .  
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A 3  PE N D I X 

TABLC A-2 

TABULATION OF ENGINEERING SSCTION AIR SAMPLES 

Metal & Metal ComDounds 

Beryl l ium 
A i r  
Swipe 

Beryl l ium Oxide 
Mercury 
Nicke l  

60 
8 

01 
01 
01 
03 
7 4  

Unknown (Phosphorus t Silica - 
i d e n t i f i e d )  

Organic Compounds 

Butyl Cellosolve 
Dioctyl P h t h a l a t e  
Formaldehyde 
Kerosene 
Methane 
Methyl Chloroform 
PAP I 
Toluene 
Vinyl  Toluene 

. Xylene 
. .  

. _ -  - 

02 
01 
03 
06 
14 
08 
02 
03 
05 
02 

4 6  
- 

Ino rgan ic  & Miscel laneous 

Acids 04 
Ammonia 02  
Asbestos 04 
Carbon Dioxide 3 4  
Carbon Monoxide 07  
Oxygen 30 
Sodium Hydroxide 0 2  
Unknown (Carbon d iox ide  and 01 

water vapor identified) E 
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APPENDIX 

TABLE A-3 

Smirnary of Number of Analyses Performed by L a b  S e c t i o n  
1 

N o .  of Analyses  
( N o t  i nc lud inq  QC) 

'Americitm [Urine) 
Brea th ing  A i r  

'CS (Urine) 
Gross Alpha 
Gross Gamma ( o t h e r  than' 'Cs) 

Miscel laneous,  Water) 
(T i s sue ,  U r i n e ,  Fi l ters ,  Feces, 

L i G e  Neutron A c t i v a t i o n  (Se rv ice  f o r  Aerosols )  
LiGe, Water, LAMPF 

Metals (Be, C d ,  Hg, K, M g ,  Po, T i ,  Zn) 
A i r ,  K a t e r ,  Swipe, T i s s u e  

Organics  
Plutonium (Cr ine ,  Blood, Oil, Feces 
Phosphorous 
T r i c h l o r o a c e t i c  Acid 
T r i t i u m  

ICON & Rela ted  
Urine 
Water 
Oil 

'U ( u r i n e )  
*U (Urine,  a i r )  

To ta l  Number of Analyses 
a. Not a p p l i c a b l e  

15 
2 

106 
470 
256 

1307 
17 

200 

64 

9 4 8  

5 
17 

' 31 
190 
77 
23 

' 2 9 5  
* ,  

. . .  

438 
4,461 

No. of Samples 
Above D e f i n i t e  

Exposure Levels 
0 
-- 

0 
0 
0 

0 

0 
0 
1 

a 
0 
0 

0 

a 
2 
a 
a 
2 

0. 
5 

. .  



Analyte 

Americium 
Beryllium 
cesium’ 3 7  
Lead 
Mercury ~ 

Plutonium B 
Plutonium C 

TCA 
T r i t i u n  

Uranian2  
Uranim.’ 

APZSNDIX 

TABLZ A-4 

Qual i ty  Control Analyses 

Mat r ix  

u r i n e  
a i r  f i l t e rs  

u r i n e  
u r i n e  
u r i n e  
u r i n e  
u r i n e  
u r i n e  
u r i n e  
u r i n e  
u r i n e  

. I  

Number 
of QC . 

SamDles 

Expected 
Control Value 
Mezn 2 la 

4 

10 
12 

4 
6 

32 
13 
4 

52 
22 
23 

100 
100 
101 
97 
97 

100 
100 
91 

102 
86 
97 

10 
8 

7 ’  
15 
6 
10 
10 
24 

6 
10 

7 

Reported Values 
This Q u a r t e r  

Meen 2 1G 

114 
.: 8 8  

103 
100 
117 
103 

5 
14 
12 
0 

26 

12 
108 11 
157 30 
97 5 
91 

108 
14 
21 
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T h e  I f i d u s t r i a l  Waste Grou?, 11-7, and th- Environmental 
S t u d i e s  Group, H - 8 ,  p rov ide  conticuous prograxs f o r  nanage- 
rr.e?t of waste streams and s u r v e i l l a n c e  o f  t h e  environment 
for p o s s i b l e  e f f e c t s  t h a t  could be a t t r i b u t e d  t o  LASL,  there-  
01. a s s u r i n g  t h a t  t h e  s p i r i t  a s  w e l l  a s  t h e  laws on environ- 
mental  ! ) ro tec t ion  are  b e i n g  observed by LASL. 

. WASTE ILU4AGEMENT 

Group H - 7  

The Waste Management Group, H-7 ,  p rovides  :cont inuous 
management of LASL s o l i d  and l i q u i d  waste streams i n  a d d i t i o n  
t o  broad R D & D programs =or DOE/VITR. These l a t t e r  involve  
n o t  o n l y  DOE w a s t e s  b u t  a l so  those  a s s o c i a t e d  w i t h  va r ious  
alternative commercial r a a c t o r  f u e l  cyc le s .  

, 
I. TECHNICAL PROGRAM - I n d i r e c t  Support  
I d e n t i f i e d  Problems 

Higher than  normal c o n c e n t r a t i o n s  of 241Aii have been 
found i n  bo th  t h e  r a d i o a c t i v e  i n d u s t r i a l  w a s t e  i n f l u e n t s  and 
t n s  c a u s t i c  b a t c h  wastes rece ived  a t  TA-21-257  du r ing  t h i s  

p a s t  q u a r t e r .  CFIB-11 personnel  a r e  working on a p rocess  

t o  r ecove r  241Am f r o m  Pu and sone problems have been encoun- 
t e r e d  w i t h  t h e  r e s u l t  t h a t  m o r e  241Am w a s  d i s c a r d e d  than  

e s t ima ted .  The 241m concen t r a t ions  i n  t h e  e f f l u e n t s  f r o m  

TA-21-257 have remained wi th in  t h e  usual d i s c h a r g e  l i m i t s ,  
b u t  it has  been necessa ry  t o  r e - t r e a t  t h e  waste s e v e r a l  
t ines and t h e  fe r r ic  hydroxide s ludge  f r o m  t h e  t r e a t m e n t  ex- 
c e e d s  10  nCi/g i n  TRU conten t .  The ba tch  c a u s t i c  waste now 
c o n t a i n s  m o r e  t h a n  1 0  nCi/g of TRU a l s o  and w i l l  y i e l d  re- 
t r i e v a b l e  cement p a s t e  when treated. I n  t h e  f u t u r e ,  no 
waste w i l l  be accep ted  v i a  t h e  waste  l i n e s  a t  T A - 2 1 - 2 5 7  

unless a re l iab le  a s s a y  can be assured .  

I 

Bmage t o  t h e  p ip ing  system between SM-184 (OHL) and 
S:.:-412 (OEL pumping s t a t i o n )  has occurred  du r ing  t h i s  q u a r t e r  



due t o  t h e  f l o w  of a c i d  w a s t e  from t h e  scr-tlbber i n  OHL, The 
s t ee l  p i p i n g  is be ing  r e p l a c e d  dur ing  tk-2 n e x t  q u a r t e r  w i th  
p l a s t i c  p i p i n g .  AI-I automat ic  n e u t r a l i z a t i o n  system w i l l  be 
i n s t a l l e d  i n  SM-412 e a r l y  i n  t h e  nex t  q u a r t e r .  

du r ing  t h i s  l a s t  q u a r t e r .  A s l o w  l e a k  t h a t  had developed i n  
a bean s t o p  h a s  cont inued  t o  d r a i n  i n t o  t h e  radioactive waste  
tanks .  A second f a s t e r  l e a k  developed i n  the B i o m e d  A r e a  and 
i n  order t o  keep t h e  beam o p e r a t i n g ,  t a p  w a t e r ' w a s  passed  
through t h i s  t a r g e t  fo r  coo l ing .  
it w a s  n e c e s s a r y  t o  d i s c h a r g e  t h i s  w a s t e  d i r e c t l y  t o  t h e  
s a n i t a r y  l i n e  r e s u l t i n g  i n  s l Z g h t l y  e l e v s t e d  gamma levels  a t  
t h e  i n f l u e n t  box a t  t h e  lagoons.  T h i s  r a d i a t i o n  was due t o  
s h o r t - l i v e d  n u c l i d e s  such  as  "C so d i d  n o t  l e a d  t o  permanent 
contaminat ion  of t h e  lagoons.  The beam has  now baen s h u t  doin 

and new bean s t o p s  and t a r g e t s  are being f a b r i c a t e d  t o  r e p l a c e  
those t h a t  had f a i l e d .  

J 

There were two l e a k s  i n  t h e  XO-2 coo l ing  system a t  TA-53 

The volume w a s  such  t h a t  

A r e a s  contaminated w i t h  r a d i o a c t i v i t y  have been i d e n t i -  
f i e d  a t  TA-50 ( a t  t h e  head of Ten S i t e  Canyon) and a t  URL-33 
(under  L o s  A l a m o s  Canyon B r i d g e ) .  It  is  unders tood  t h a t  t h e  

H-1  d e c o n t a n i n a t i o n  s e c t i o n  w i l l  c o n t r o l  t h e s e  o p e r a t i o n s  
when t h e  s o u r c e  of funding h a s  been i d e n t i f i e d -  The Ten S i t e  
Canyon c l eanup  is now complicated by t h e  c o n s t r u c t i o n  of t h e  
High Energy &as Laser F a c i l i t y  t o  t h e  east  of TA-50. 
Liquid  Rad ioac t ive  Waste' C o l l e c t i o n  System 

C e n t r a l   liquid Waste Sewer S y s t e m  
Cons t ruc t ion  of t h e  systerk t o  provide  h i g h  level alarms 

I 

i n  manholes SI4 7 0 1  t o  SM 7 0 8  h a s  begun. The manholes a l s o  
w i l l  be modi f ied  so t h a t  was te  could be pumped around a 
p o s s i b l e  blockage. 
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S t a t u s  of t h e  Radioactive Liquid Waste C o l l z c t i o n  S y s t e m  

ImDrovements 

f o u r  
The s e l e c t i o n  of t h e  A-E f i r m  i s  proceeding; t h e  f i n a l  
firms f o r  c o n s i d e r a t i o n  have been picked. As of A p r i l  

3 ,  1 9 7 8 ,  P a t  Stanl 'ey began employment as  p r o j e c t  engineer  
f o r  t h i s  job. 

S t a t u s  of Radioac t ive  Liquid Waste Treatment P l a n t  
Irprovenen ts  
A TWX h a s  been receiived by LASL from M i l i t a r y  Applica- 

t i o n s  i n  Washington q u e i t i o n i n g  t h e  need _ -  f o r  both p l a n t  up- 

grad ing  and s o l a r  ponds. 
select one of t h e s e  c h o i c e s  f o r  FY80 funding; t h e  remaining 
h 9 r o v e n e n t  could  be resubmi t ted  for later funding. I t  was 
a l s o  reques t ed  t h a t  t h e  occupational heal th  l a b o r a t o r y  and 
of f ice  a d d i t i o n  b e  submi t ted  s e p a r a t e l y  f o r  FY80 funding. 

' .  

' I t  has  been r eques t ed  t h a t  LASL 

Only one b i d  w a s -  r ece ived  on t h e  p i l o t  s o l a r  evapora t ion  
pond p r o j e c t  on Sigma Mesa and  i t  w a s  cons iderably  above t h e  
e s t i m a t e .  I f  n e g o t i a t i o n s  f a i l  t o  lower t h i s  e s t i m a t e ,  t h e  
p r o j e c t  probably w i l l  be awarded t o  t h e  Z i a  Company. 

Laboratory experiments  on w a s t e  wa te r  fron TA-50 ( i n  
con junc t ion  w i t h  H - 8  per sonne l )  show no concen t r a t ion  of t h e  
r a d i o a c t i v e  n u c l i d e s  i n  an aerosol formed by bubbl ing a i r  
through t h e  wastewater. 

TA-55 
I 

Except for a few minor p rob lens ,  which w i l l  probably need 

t o  be corrected by work or<er,  the TA-55 process  and indus- 

t r i a l  r a d i o a c t i v e  connec t ions  t o  TA-50 have been completod. 
Group CMB-11 p l a n s  t o  begin  p rocess ing  r a d i o a c t i v e  materials 
d u r i n g  t h e  n e x t  q u a r t e r .  S ince  t h e s e  wastes w i l l  be t r e a t e d  
d i r e c t l y  through t h e  TA-50 plant, degrada t ion  of the  TA-50 
e f f l u e n t  w i t h  r e s p e c t  to chemica l  (F ,  NO3, and TDS) q u a l i t y  
c a n  be expected. 
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C o l l e c t i o n  S t a t i o n s  f o r  Liquid .Radioact ive b 7 a S t e s  

. ... _. 
. .  

. .  , ,  
TA-2 Omega S i t e  

, . .  

. A t o t a l  voluxe cf 3500 R of wastes  w a s  t r a n s f e r r e d  from 
TA-2 t o  TA-50 dur ing  t h i s  q u a r t e r .  

TA-3 blain Technica l  A r e a  

A t o t a l  of 4 8 6 0  R of misce l laneous  wastes, m o s t l y ' s p e p t  ' 

.- . 

. .  

p l a t i n g  b a t h s , '  was t r a n s f e r r e d  f& TA-3-66 d u r i n g  this 
per iod .  

<. 

i! . .  
k . .  TA-21 D P  Vest 

Tank t ra i ler  d e l i k r i e s  of amer i c iun 'was te  t o t a l e d  . I . .  
18,420 R w h i l e  t h e  volume of wast.es i n  s m a l l e r  c o n t a i n e r s  
to ta led  1000 2 .  

. .  
TA-42 
I n  p r e p a r a t i o n  f o r  a d e c o m i s s i o n i n g  o p e r a t i o n  by H-1, 

t h e  c o n t e n t s  of a contaminated s e p t i c  t ank  w e r e  pumped t o  a 
3800 2 Derpster Tank. Approximately 1 0 0 0  R of w a s t e  were 
removed from t h e  s e p t i c  t ank  an6 t r a n s f e r r e d  from TA-42 t o  
TA-50. 

TA-43 Heal th  Research Laboratory 
R a d i o a c t i v i t y  of 3000 pCi/k ( $ 1  ~7as found i n  t h e  'March 

1 7 ,  1978 ,  composite sample c o l l e c t e d  by H-7 personnel  from 
t h e  i n d u s t r i a l  waste sump a t  TA-43. Attempts t o  i d e n t i f y  t h e  
contaminat ing  n u c l i d e s  were unsuccessfu l .  I n  a d d i t i o n ,  
1 0 4 0  R of misce l laneous  w a s t e s  were t rz4nsfer red  t o  TA-50 o r  

TA-21-257 d u r i n g  t h i s  q u a r t e r .  i 

TA-53 Xeson Phys ics  
Because of t h e  XO-2 c o o l i n g  system l e a k  a t  TA-53, 

1 0 2 , 0 0 0  R of w a s t e  w a t e r  c o n t a i n i n g  about  one c u r i e  of 3 ~ 1  

w e r e  t r a n s f e r r e d  f r o m  t h e  experimental  a r e a s  t o  t h e  sewage 
lagoons a t  TA-53 between January  1, 1978, and April 1, 1 9 7 8 .  

The on ly  r a d i o a c t i v e  nutlike detected i n  t h e  lagoon e f f l u e n t  
d u r i n g  t h e  q u a r t e r  was 3H, avera5;iny about  6% of t h e  Con- 

c e n t r a t i o n  Guide fro3 DOEM 0 5 2 4  (Z-~nex A) Table 11. KO 
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w a s t e  vas t r a n s f e r r e d  from Nucle i r  Chenis t ry  t o  TA-SO. A 

l e a k  at K:?. r e q u i r e d  t h a t  about  2 5 , 0 0 0  L of w a s t e  be purnped 
froin t h o  L-XR s t o r a g e  t anks  t o  t h e  sexage lagoons.  

e x i s t i n g  c i r c u l a t i o n  loops t o  t h e  s t a c k  a t  TA-53 f o r  evapo- 
r a t i o n  h a s  been i n s t a l l e d  b u t  a s  y e t  has  n o t  been checked 
o u t .  MP Div i s ion  personnel  p lan  t o  tes t  t h e  systein dur ing  
t h e  p r e s e n t  shutdown. 
p o s a l  of sna l l  quantit4;es of 3H-containing w a t e r  b u t  t h e  

problem of managing 1Eorger volurr.es s t i l l  remains.  

The system f o r  pumping 3H-containing water from t h e  

$ h i s  will provide  an op t ion  f o r  d i s -  

Treatment  of Liquid  Radioact ive rOastes - 
Contz.ainatee Liquid Waste T r e a t m 2 n t  P l a n t ,  TA-50 

A plant scale experiment has  been planned t o  e v a l u a t e  
a method of improving 137Cs removal a t  TA-50. 

f l o c c u l a t o r s  w i l l  be opera ted  i n  series w i t h  a n i c k e l  f e r r o -  
cyan ide  p r e c i p i t a t i o n  i n  t h e  f i r s t  and  t h e  r e g u l a r  f e r r i c  

The c lar i -  

hydroxide  2 r e c i p i t a t i o n  i n ' t h e  second. The experiment w i l l  
be  s t a r t e d  a f t e r  some pH c o n t r o l  mod i f i ca t ions  have been 
made and a l l  of t h e  necessary  chemicals  have been r ece ived ,  

A s t a t i c  mixing s e c t i o n  of p i p e  has  been installed on 
t h e  ion exchange e f f l u e n t  a t  TA-50. This w i l l  i n s u r e  
adequa te  mixing a f t e r  c a u s t i c  a d d i t i o n  for  pH c o n t r o l .  

Rupture  discs have-been i n s t a l l e d  on t h e  i o n  exchange 

columns a t  TA-50. Th i s  should p r o t e c t  t h e  columns i n  case  
of any r a p i d  p r e s s u r e  rise. 

Discharge Levels 

A c t i v i t i e s  and m i n e r a l  c o n c e n t r a t i o n s  averaged: 

- -  

( 

* 23gPu 3 . 3  x p c i / L  

238Pu 

89Sr 

'OS, 



0 

- 
F 6 mg/9! 

8 1  mg/ll 
1615 mg/L T o t a l  S o l i d s  

- 
*O3 

(See Appendix Tables I,  111, and F igures  1 and 2 )  
C o n t m i n a t e d  Liquid Waste T r e a t n e n t  P l a n t  TA-21-257 

Cons t ruc t ion  has s t a r t e d  on the pug xiill e n c l o s u r e ;  t h i s  
h a s  n e c e s s i t a t e d  some'minor i n t e r r u p t i o n s  b u t  it is b e l i e v e d  
t h a t  Am t ra i le r  del iver ies  fron CI.13-11 can be accep ted  with- 
o u t  de l ay .  

t h a t  , r e s u l t e d  i n  decontaminat ion expense wh i l e  ano the r  i n -  
c i d e n t  r e s u l t e d  in p r o p e r t y  'danage. On January  26 ,  1.978, t h e  
d i s c h a r g e  hose  from t h e  pug m i l l  became bloclted; the p r e s s u r e  
was suddenly r e l e a s e d  r e s u l t i n ?  i n  contaminated cement p a s t e  
be ing  sprsyed  around t h e  area. The  decontamination w a s  com- 
p l i c a t e d  by t h e  s t e e p  t e r r a i n .  A f i t t i n g  has  been f a b r i c a t e d  
which now allows t h e  end of  t h e  hose t o  be r i g i d l y  secured.  

* 

Two i n c i d e n t s  occur red  a t  TA-21-257 d u r i n g  the q u a r t e r  

Zia craf t smen used an  a i r  c h i s e l  i n  c l e a n i n g  t h e  pug m i l l  
on February 21 ,  1978;  contaminated d u s t  w a s  d e p o s i t e d  on t h e  
f l oo r  and equipment i n  Bu i ld ing  257 b u t ,  s i n c e  a l l  pe r sonne l  
i n  t h e  area were wearing masks, no exposure occurred .  The 

H-1 decontaminat ing s e c t i o n  provided a speedy clean-up of t h e  
a rea .  Group H-7 o p e r a t o r s  and t h e  H - 1  moni tors  have been 
in s t ruc t ec i  t o  p reven t  c)r d i s a l l o w  use of a i r  t o o l s  around 
contaminated m a t e r i a l .  

The compressed a i r  used t o  t r a n s f e r  c a u s t i c  from a tank 
t r u c k  t o  a s t o r a g e  t ank  w a s  l e f t  on ove rn igh t  on  February 
1 5 ,  1978 ,  by a n  o p e r a t o r .  The v e n t  l i n e  became plugged and 
t h e  r e s u l t a n t  p r e s s u r e  r u p t u r e d  the top of t h e  s t o r a g e  t a n k .  

The t a n k  has been r e p a i r e d  and redundant v e n t  l i n e s  have been 
i n s t a l l e d .  
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A plugged l i n e  and a leak ing  va lve  r e s u l t e d  i n  t h e  

c a u s t i c  241Am b a t c h  w a s t e  bs ing a c c i d e n t l y  d ra ined  t o  the  
r a d i o a c t i v e  i n d u s t r i a l  was te  tanks .  The l i n e  has  been cleaned 
o u t  and t h e  l eak ing  v a l v e  has been replaced.  All new valves 
have been ordered  t o  r e p l a c e  those  on t h e  ba t ch  w a s t e  l i n e s .  

The s t ee l  t a n k  at-TA-50 used for  s t o r a g e  of l i q u i d  C02 

i s  made of an a l l o y  t h a t  urrdergoes low t e n p e r a t u r e  embrittle- 
ment. Group H-3 h a s  recomqended replaceinent of t h e  tank. A 

purchase r e q u e s t  fo r  a new t ank  h a s  been w r i t t e n ;  funding 
w i l l  be f r o m  t h e  DIR-FMO s p e c i a l  GPP account.  I n  t h e  mean- 
t i m e  t h e  t ank  w i l l  be provided wi th  posts and warning s i g n s .  

I 

P i l o t  p l a n t  o p e r a t i o n s  hzve begun i n  o r d e r  t o  e v a l u a t e  
equipment to r e p l a c e  t h e  pug n i l 1  a t  TA-21-257. A cont in-  
uous p rocesso r  has  been r e n t e d  t o  determine i ts  s u i t a b i l i t y  
fo r  cement f i x a t i o n  of s y n t h e t i c  waste.  

Scheduling c o n s t r u c t i o n  on t h e  p r o j e c t  t o  provide addi- 
t i o n a l  containment and weather p r o t e c t i o n  f o r  t h e  Am s to rage  
s t r u c t u r e s  a t  TA-21-257 i s  expected soon. 

Volume treated: During t h i s  q u a r t e r ,  t h e  fo l lowing  
was te s  w e r e  t r e a t e d  a t  Bldg. 257: 

6 1.2 x 1 0  2 of i n d u s t r i a l  waste 
15,000-P. of americium 

6,800 R of " s t r i p "  waste 
2 , 4 0 0  P. of c a u s t i c  p rocess  w a s t e  

1 

Discharge Levels 
R a d i o a c t i v i t y  and mine ra l  c o n s t i t u e n t s  of p l a n t  e f f l u e n t s  

averaged: 

239Pu 8.8 x uCi/!Z 

238Pu 2.0 x ' 1 0 - ~  p c i / a  

8 9 ~ r  9.3 x IO-' pc i / a  

'Osr 3.1 x pci/i  



- 
F 96  mg/!L 

To ta l  S o l i d s  3 ,300  mg/R 
233 mg/R 1 

8 .  
- 

*O3 

(See Appendix Table I1 and F igures  1 and 2 )  
Tz ta l  Radioac t ive  Liquid Waste V o l u m e s  

Raw waste f lows  r ece ived  a t  TA-50 decreased  from 9 .9  x 
6 1 0  !L i n  t h e  f o u r t h  q u a r t e r  of CY77 t o  8.3 x 10 '  R i n  t h e  

p a s t  q u a r t e r ;  t h e  f lows a t  TA-21-257 t h i s  q u a r t e r  equa l l ed  
t h e  1 . 0  x lo6 R rece ived  i n  t h e  f o u r t h  q u a r t e r  of CY77. ~ 

Plutonium c o n c e n t r a t i o n s  i n  t h e  i n f l u e n t s  and e f f l u e n t s  a t  
b o t h  t h e  TA-50 and t h e  DP-257 p l a n t s  decreased du r ing  t h i s  
quzr ' ier  when coinl-zred w i t h  thc t h i r d  q u a r t e r  f o r  2Y7-7. 
A n a l y t i c a l  Laboratory Sect ion  A c t i v i t i e s  

Radiochemical Analyses 
The radiochemical  a n a l y s e s  of l i q u i d  w a s t e  t r e a t m e n t  

p l a n t  samples i n d i c a t e  t h a t  t h e  238Pu i n  t h e  TA-50 p l a n t  f o r  
t h i s  quarter was 88% of the'  t o t a l  plutonium found. 
21-257 p l a n t  sam2les conta ined  an average of 67% 238Pu based 

-on t h e  a n a l y s e s  of t h e  t r e a t e d  san.ples. The t o t a l  plutonium 
c o n c e n t r a t i o n s  i n  t h e  e f f l u e n t  s a a p l e s  from both treatment 
p l a n t s  were w e l l  below t h e  DOEN 0 5 2 4  c o n c e n t r a t i o n  guide  f o r  
2 3 9 ~ u  i n  uncontrolled a r e a s .  

The TA- 

The average  r ad ios t ron t ium concen t r a t ion  i n  t h e  TA-50 

p l a n t  e f f l u e n t  w a s  108% of t h e  LJEX 0524 c o n c e n t r a t i o n  guide 
( u n c o n t r o l l e d  a r e a )  for  '*Sr. 3-ctual 'OS, monthly composite 
e f f l u e n t  a n a l y s e s  f o r  January  and February w e r e  213% and 24% 

r e s p e c t i v e l y  of t h i s  c o n c e n t r a t i o n  guide.  The 'OS, analyses  
of weekly c o n p o s i t e  samples f o r  t h e  f i r s t  t h r e e  weeks of 
March i n d i c a t e  an average concen t r a t ion  w h i c h  is 6 5 %  of t h e  
c o n c e n t r a t i o n  guide  (uncon t ro l l ed  area) for  'OS,, Analyses 
of t h e  March monthly conpos i t e  sarcple for  ' O S ,  a n d  *'Sr will 
be r e q u i r e d  t o  confirm t h e  c o n c e n t r a t i o n  for  March. 
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The 'OS, c o n t e n t  05 t h e  e f f l u e n t  sam2les from t h e  TA-21- 
257 p l a n t  h a s  been below t h e  concen t r a t ion  g u i d e  for 'OS,. 

Minera l  and t race metal  ana lyses  performed on t n e  
treated e f f l u e n t  weekly com2osite samples i n d i c a t e  t h e  
fo l lowing :  

TA-50 P l a n t  ? l ine ra l  Analyses 
Total  n i t r o g e n ,  f l u o r i d e  and t o t a l  d i s s o l v e d  s o l i d s  

averaged 855%,  3 4 7 % ,  and 162'2, r e s p e c t i v e l y ,  of t h e  N e w  

14exico Ground Water Standards.  
The average ne rcu ry  concen t r a t ion  w a s  j u s k  equal  t o  t h e  

ground water s t anda rds .  lXio weekly composite samples exceeded 
t h e  s t a n d a r d ;  t h e  h i g h e s t  mercury c o n c e n t r a t i o n  w a s  250% of 
t h s  s t a n d a r d ,  

The average  concen t r a t ions  of c h l o r i d e ,  cyanide ,  total 
chromium, copper ,  cadmium, z i x ,  a d  l e a d  were a l l  below t h e  
s t a n d a r d s  f o r  ground water .  

TA-21-257 P l a n t  E f f l u c n t  3Iincral  Analyses 
T h e  fluoride, total nitrogen, total d i s s o l v e d  solids, 

m d  c a d m i u m  averaged 5660%, 2730%, 3 3 0 % ,  and 1 2 0 %  r e s p e c t i v e l y ,  
of t h e  N e w  Mexico Ground Water Standards.  

The average  concen t r a t ions  of c h l o r i d e ,  copper ,  mercury, 
l e a d ,  and z i n c  were a l l  below th2  s t a n d x d s .  

Monthly Composite Analysis  
T h e  TA-50 monthly com2osite smples are analyzed f o r  

a r s e n i c  and selenium. The average a r s e n i c  concen t r a t ion  i n  
t h e  e f f l u e n t  samples was less than  t h e  NN Ground Mater Stand- 
a rd  b u t  t h e  se len ium concen t r a t ion  i n  t h e  e f f l u e n t  averaged 
1 4 0 %  of t h e  s t anda rd .  

Ins t rumented  Analysis 

We have r e c e i v e d  and i n s t a l l e d  a t o t a l  o r g a n i c  carbon 
a i a l y z e r  but re l iable  response t o  samples of waste w a t e r  has 

n o t  y e t  been achieved .  Addi t iona l  exper ience  in opera t ion  
and a d a p t a t i o n  t o  waste water sar;l?les w i l l  presumably g i v e  
nore re l iab le  r e s u l t s .  



11. CROSS-CONNECTIOiJ CONTROL PROGRAM ' 

Work on i n s t a l l i n g  backflotr  p reven te r s  a t  TA-35 has  
e s s e n t i a l l y  been completed.  Th i s  work w i l l  i so la te  all b u i l d -  

i n g s  w i t h i n  t h a t  s i te  from t h e  water m a i n s  s e r v i n g  t h a t  area. 
During t h e  n e x t  c a l e n d a r  q u a r t e r  a s i m i l a r  p r o j e c t  should be 

completed a t  TA-46. 

The TA-2 s i t e  is  being i n v e s t i g a t e d  f o r  c ross -connec t ions .  
The sc .Tey  is proving t o  be a d i f f i c u l t  one due t o  the  many 
a l t e r a t i o n s  and expansions of t h e  b u i l d i n g  s i n c e  it was f irst  
c o n s t r u c t e d  . . _  

I n  response  t o  n o t i c e s  i n  p u b l i c a t i o n s  of t h e  American 
H o s p i t a l  Assoc ia t ion  and t h e  -Anerican Pub3 i c  Hea l th  Associa- 

t i o n ,  there was a s u r g e  i n  t h e  n u q e r  of r e q u e s t s  f o r  t h e  

f i l m  "Water, !?ate-, Everywhere.. . ." Repeat r e q u e s t s  f o r  
t h e  f i l m  are now be ing  r e c e i v e d  f r o i n  l o c a l  and s ta te  Heal th  
Departi ients.  Probably over 150  r e q u e s t s  for t h e  film have 
been f i l l e d  to  d a t e  and a n d t h e r  50 r e q u e s t s  m u s t  be  f i l l e d .  

The  American Mater Works Assoc ia t ion  h a s  shown consider-  
ab13 i n t e r e s t  i n  a s s i s t i n g  t h e  Laboratory wi th  t h e  product ion  
of a Spanish language v e r s i o n  of t h e  f i l m .  

Ilo water q u a l i t y  compla in ts  were rece ived  du r ing  t h e  
q u a r t e r .  
111. EhVIRONMENTAL PROGmr4 A C T I V I T I E S  

R e s p o n s i b i l i t i e s  Und~.; t h e  Fed.:ral Water POi.lUtiOri 
Con t ro l  A c t  ( C l e a n  Water A c t )  

The 1 9 7 7  Amendments to t h e  Fede ra l  Water Pollution 
Contro l  A c t  have r e s u l t e d  i n  a g a i n  de lay ing  i s s u a n c e  of an 
K P D E S  pe rmi t  t o  DOE a u t h o r i z i n g  i n d u s t r i a l  d i s c h a r g e s  from 
t h e  LASL. I n  February ,  H-7  i n i t i a t e d  a monitor ing program 
as s p e c i f i e d  i n  t h e  proposed NPD",S permi t  i n  order to deter- 

mine LASL coinpliance w i t h  proposed e f f l u e n t  l i m i t s  and  t o  
work out any bugs i n  t h e  p r o g r m .  

t 
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s e v e r a l  days of s p o r a d i c  o p s r a t i o n  it has now been ope ra t ed  
con t inuous ly  for 1 8  days.  The f e e d  s o l u t i o n  was augmented 
with 1 0 0  p?x Cu and 2 0 0  pprn EDTA. The r e s u l t a n t  feed solu- 
t i o n  i s  about 2 0 0 0  ppm t o t a l  s o l i d s  wi th  t h e  blowdown so lu-  
t i o n  a t  about  2 0 , 0 0 0  ppm t o t a l  s o l i d s .  

Samples of condensate  c o l l e c t e d  downstream of t h e  demis- 
t e r  conta ined  less than  .003 pg./n% of copser  f o r  a decontami- 
n a t i o n  f a c t o r  of a t  least 3.3 x 1 0  . VJith t h i s  D F  and assum- 
i n g  a c o n c e n t r a t i o n  of 0 . 5  pCi/ ;v  of 239Pu, t h e  r e s u l t a n t  s t a c k  

4 

gas would c o n t a i n  abou t  1/6 of t h e  c o n c e n t r a t i o n  of 239P, 
a l lowed i n  a i r  fo r  t h e  working popula t ion .  

c o l l e c t i n g  condensa te  and it is hopes,  i n  t h e  near  f u t u r e ,  t o  
collect enough samples t o  determine. even lower c o n c e n t r a t i o n s  
of copper  as well a s  t o  i d e n t i f y  t h e  o rgan ic  acids suspec ted  
t o  be p r e s e n t  i n  the  condensate.  

P!orz sDph i s t i ca t ed  equipment has  been i n s t a l l e d  f o r  

3 

The longe r  p e r i o d s  of o p e r a t i o n  and the  h ighe r  concen- 
t r a t i o n  of salts i n  t h e  f e e d  have n o t  p r e c i p i t a t e d  n o r  col- 
l e c t e d  on t h e  flexi- ,zc nor  t h e  demister .  The p r e s s u r e  drop 
across t h e s e  u n i t s  has remained cons t an t .  There i s  a depo- 
s i t i o n  of s a l t s  on t h e  o u t s i d e  of t h e  u n i t  where the connec- 
t i o n s  are n o t  cornpletely a i r  t i g h t .  

\ 

Operat ion will be cont inued t o  a s c e r t a i n  i f  any problems 
will develop. V a r i a t i o n s  i n  r e c i r c u l a t i o n  ra te  and a i r  flow 
w i l l  a l so  be  s tud ied .  

I 

- 4 7 -  



APPENDIX 
QUAXTERLY PEOGRESS REPORT 

January -- March 1978 7 
I 

TABLE I. MISCELLANEOUS DATA, TA-50, WX-SITE 

8 . 3  x lo6 I I n f l u e n t  Waste Flow, Sewers: ------------------- 
Wastes T r e a t e d  by Ion Exchange: ---------------- 8.5 x lo6 It 
Batch Wastes Trea ted :  

mega s p e n t  r egene ran t  .................... 3800 2, 
Plating and c l e a n i n g  s o l u t i o n s  ------------ 4860 It 

125 2. KiscellaneaLs -_____-___-______------------ 

1. Retrievable p l a n t  sludge - 5 drums 
2. 25 drums of n o n r e t r i e v a b l e  s o i l  
3 .  39 drums or' r e t r i e v a b l e  soil 
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TABLE 11. MISCELT\:lZ.rJCS DATA, "A-212-57, DPW 

2,500 R 
3 

G e n e r a l  1 s Tank- Wastes -------------------- 
Non-Re t S l ~ a f  ts 2 F.:as+.es t o  Disposal i n  TA-21 P i t s :  CMP 

' N e u t r a l i z e d  anericiurn 24,600 R O R .  
Trea ted  Strip 0 %  3,780 II 
Untrea ted  KOH O R  2 , 4 0 0  R 
Plank Sludge O R  1 , 8 4 0  fi 

I 

P i iscel laneous 393 R 185 R 
Kater 60 R 1 , 0 3 0  L 

1. Inc ludes  2500 2 from G e n e r a l ' s  Tanks 
2. CMP--corrugated m e t a l  p ipe  
3 .  Non-Ret. -- n o n r e t r i e v a b l e ;  shafts drilled in tuff 

J 



FIG., I VARIATION lh! PLUTONlUId CONCENTRAT1CN 
ANNUAL AVERAGES 1967 -1978 

- 1 I 1 I 1 I 1 1 1 1  I 15 
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FIG. 2 VOLU:;/IES OF WASTE TREATED 
CHEMICALLY PER YEAR 1967- 1978 

75  7 7 1 2 3 4  67 69 7 3  

YEARS QUARTERS 
1978 

(ANNUAL EQUIVALENT) 
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E NV I R 0 N :*Z XTAL S U RVE I LLAN C E 

Group H-8 

I .  TECHNICAL 

A.  Environmental  P r o t e c t i o n  A c t i v i t i e s  
Environmental  Assessment A c t i v i t i e s  
Nine Environmental Assessments were prepa red  and/or up- 

d a t e d  t o  accompany Schedule  44s  for t h e  F Y  80 Cons t ruc t ion  
P r o j e c t s  Budget S u b m i t t a l .  The f i r s t  f i v e  were approved by 
t h e  Laboratory Environmental  Review Committee (LERC)’. The 

remain ing  f o u r  are scheduled  for review second q u a r t e r .  
1. New T r i t i u m  F a c i l i t y  
2.  Water Systems Upgrading 
3 .  I s o t o p e s  Research and Development 
4 .  Water Systems Improvements - Community 
5. Los A l a m o s  A i r p o r t  Improvements 
6. Nuclear  Safeguards  Technology Laboratory 
7. Pion Biomedical F a c i l i t y  Addi t ion  
8. Geosc iences  F a c i l i t y  
9.  
Four  other Environmental  Assessments w e r e  p repa red  and/ 

o r  upda ted ,  but the projects  w e r e  r e schedu led  for  F Y  8 1  sub- 
m i t t a l :  

Radioactive L iqu id  Waste Treatment  P l a n t  Improvements 

1. New Detonator  F a c i l i t y  
2. Waste V o l u m e  Reduction F a c i l i t y  
3 .  S o l i d  Mechanics Labora tory  and O f f i c e  
4 .  Fire P r o t e c t i o n  Improvercents 
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The D r a f t  Environmental  Impact S ta tement  f o r  Los Alamos 
i s  c u r r e n t l y  be ing  typed  and p repa red  f o r  p u b l i c a t i o n  by Head- 

q u a r t e r s  i n  t h e  second q u a r t e r .  All g r a p h i c s  f o r  t h e  document 
have had f i n a l  e d i t i n g  and a re  b e i n g  p repa red  f o r  p r i n t i n g .  

A new charter  i s  i n  d r a f t  s t a t u s  which w i l l  i d e n t i f y  m o r e  
ac t ive  c o o r d i n a t i o n  between H - 8  and and t h e  U s e r  Group, Engi- 
n e e r i n g ,  and LERC i n  t h e  p r e p a r a t i o n  and approval of Environ- 
men ta l  Assessments  and Environmental  Impact S t a t emen t s .  

A l s o  i n  d r a f t  are g u i d e l i n e s  which w i l l  a s s i s t  t h e  prep- 
a r a t i o n  of  a s ses smen t s .  The a i m  i s  t o  create a more uniforn 
and h i g h e r  q u a l i t y  i n i t i a l  a s ses smen t  document and t o  i d e n t i f y  
h i g h  v i s i b i l i t y  o r  p o t e n t i a l  env i ronmen ta l ly  c r i t i ca l  projects 
ear l ie r  i n  t h e  p l a n n i n g  s t a g e s .  

Eng inee r ing  Q u a l i t y  Assurance 
F i f t e e n  job a c t i v i t i e s  and 6 5 2  Zia work orders were re- 

viewed and a p p r o p r i a t e  recommendations made. R e v i e w s  c o n s i s t e d  
of examining T i t l e  I Eng inee r ing  drawings and s p e c i f i c a t i o n s ,  
a t t e n d i n g  T i t l e  11 - rev iew meet ings  t o  p r o v i d e  H-8's i n p u t  i n t o  
f i n a l  drawings and  s p e c i f i c a t i o n s ,  and su rvey ing  proposed con- 
s t r u c t i o n  s i tes  f o r  p o s s i b l e  envi ronmenta l  problems. Consider-  
able e f f o r t  was made i n  reviewir,g and r e v i s i n g  p l a n s  for HVAC 

m o d i f i c a t i o n s  i n  t h e  Occupa t iona l  Heal th  Laboratory. 
Archaeology 
P lans  have been made t o  s a l v a g e  a r c h a e o l o g i c a l  site 

LA-4627 a t  TA-54 d u r i n g  t h i s  suz-aer.  Proposed c o n s t r u c t i o n  
of l a b o r a t o r y  and o f f i c e  b u i l d i n g s  f o r  AT-3 a t  TA-53 w i l l  
n e c e s s i t a t e  LA-4718 and LA-4719 be sa lvaged  pr ior  t o  s t a r t  of 

c o n s t r u c t i o n .  Even n0i.J t h e  s i tes  a r e  b e i n g  impacted by heavy 
v e h i c u l a r  t r a f f i c .  LA-4718 has  s e v e r a l  unique f e a t u r e s  (e.g., 
a r o c k - c u t  k i v a )  which w i l l  r e q u i r e  c a r e f u l  e x c a v a t i o n  and 
i n t e r p r e t a t i o n .  I I 

E n g i n e e r i n g  Response 
A r e l e a s e  of UF, c o n t a i n i n g  2 3 7 ~  a s  a tracer o c c u r r e d  on 

V I  

Earth 2 9 ,  1 9 7 8 ,  from TA-46. KO 237U was d e t e c t e d  a t  downwind 
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r o u t i n e  a i r  s amp1 i n  CJ s t a t i o n s  o r  a t  t h r e e  hiqh-volune s a n  1 er s 
s e t  oa t  a f t e r  t h e  i n i t i a l  release. 
t h i s  t i m e  w e r e  above normal  because of f a l l o u t  fro9 t h e  C h i n e s e  

Background r e a d i n g s  a t  

n u c l e a r  t es t .  
B. Environrcental S u r v e i l l a n c e  

All a n a l y s e s  on  r o u t i n e  s ,u rve i l l ance  samples from 1 9 7 7  

w e r e  completed.  The d a t a  have been compiled and e v a l u a t e d  f o r  

i n c l c s i o n  i n  t h e  annual  r e p o r t  on Environmental  S u r v e i l l a n c e  

a t  Los Alamos, and w i l l  n o t  be d i s c u s s e d  f u r t h e r  h e r e .  None 

o f  t h e  r e s u l t s  showed any unexpected environmental  contamina- 

t i o n .  Four th  q u a r t e r  a i r  samples  d i d  r e f l e c t  t h e  e f f e c t s  of 

f a l l v u t  f r o m  t h e  9-17-77 Chinese n u c l e a r  t e s t  which w a s  d i s -  

c u s s z d  ir! t h e  p r e v i o u s  q u a r t i r l y  r e p o r t .  The annual  s u r v z i l -  

l a n c e  r e p o r t  w i l l  be p u b l i s h e d  f o r  d i s t r i b u t i o n  e a r l y  i n  :.lay. 

Atmospheric R a d i o a c t i v i t y  

Routine sampling s t a t i o n s  w e r e  n a i n t a i n e d  through t h e  

f i r s t  q u a r t e r .  Analyses  a r e  n o t  complete  and d a t a  w i l l  be 

r e p o r t e d  as a v a i l a b l e  i? subsequent  r e p o r t s .  
I A i r  Sampling fo r  C h i n e s e  Nuclear  T e s t  

On Narch 1 4  China t e s t e d  a n u c l e a r  dev ice  ( - 2 0  k i l o t o n s )  

i n  t h e  atmosphere.  Da i ly  a i r  sampling w a s  conducted a t  t h e  

O c c p a t i o n a l  Hea l th  Lab (OHL) and a t  an Espafiola s i te .  The 
h i g h i s t  c o n c e n t r a t i o n  of long- l ived  (7-10 days count )  gross- 
beta a c t i v i t y  w e r e  8 3 0  C 1 1 0  fCi / rn3  a t  OHL and 500 +- 6 0  f C i / r n  3 

a t  EspaEola. Both of t h e s e  peak c o n c e n t r a t i o n s  occur red  on 
March 22 and are a b o u t  f o u r  t o  s i x  t i m e s  t h e  normal background. 

S e v e r a l  f i l t e r s  w e r e  ana lyzed  w i t h  a G e L i  d e t e c t o r  and f i s s i o n  
p r o d u c t s  ( 1311, 1322e- i, Z r - N b  '"Ba-Le, l4 Ice ,  1 4 4 ~ e - ~ r ,  

'03Ru, 37Cs)  w e r e  i d e n t i f i e d .  

E x t e r n a l  P e n e t r a t i n s  Rad ia t ion  
I 

~~ 

The ave rage  o f f s i t e  envi ronmenta l  p e n e t r a t i n g  r a d i a t i o n  
dose  ra te  (background) measured d u r i n g  t h e  f i r s t  q u a r t e r  of 

1 9 7 8  was 11.1 prern/h. The h i g h e s t  v a l u e  f o r  t h e  1 8  o f f s i t e  
s t a t i o n s  was 1 5 . 4  vren/h and t h e  low was 8.1 urem/h. A11 
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v a l u e s  were w i t h i n  t h e  normally expec ted  range for backqround 
dose r a t e  i n  t h e  area. 

Some a d d i t i o n s  w i l l  be made t o  t h e  TLD network du r ing  t h e  
second q u a r t e r  f o r  t h e  purpose of documenting exposures  from 
a c t i v a t i o n  p r o d u c t s  r e l e a s e d  f r o m  LAMPF. H - 8  w i l l  assume 
r e s p o n s i b i l i t y  for 14 s t a t i o n s  e s t a b l i s h e d  by t h e  H - 1  s e c t i o n  
a t  IAIIPF. During t h e  Aprii-May LAXPF shutdown, H - 8  and H-1 
d o s i m e t e r s  w i l l  be deployed t o g e t h e r  fo r  c a l i b r a t i o n  compari- 
sons. The n e x t  c y c l e  w i l l  have o n l y  H - 8  dosimeters deployed. 
melve new s t a t i o n s  w i l l  be p l aced  a l o n g  t h e  canyon rim between 

LA3PF and t h e  S t a t e  Road 4 Loop. A t  each  o f  t h e s e  twelve new 
si tes t h r e e  types of dosimeters w i t h  d i f f e r e n t  s h i e l d i n g  con- 
f i g u r a t i o n s  t o  exc lude  t e r res t r ia l  or b e t a  c o n t r i b u t i o n s  w i l l  
be  deployed.  I t  i s  hoped t h a t  t h i s . w i l l  pe rmi t  d i s c r i m i n a t i o n  

of any LAElPF c o n t r i b u t i o n s  t.o t o t a l  dose.  

- 

I 

A new h i g h  p r e s s u r e  i o n  chamber r e c e i v e d  i n  February was 

p l a c e d  a t  t h e  old s e c u r i t y  guard  t o w e r  ( 2 4 7 1  E a s t  Road) n o r t h  
of L-XX?O f o r  s e v e r a l  weeks i n  March t o  monitor  r a d i o a c t i v e  

- g a s e s  ( l l C ,  1 3 X ,  150, 41Ar) r e l e , a sed  from LANPF.. D e f i n i t e  

I 

e x c u r s i o n s  i n d i c a t i v e  of a c loud  were n o t e d  i n  t h e  dose  rate. 
At t empt s  w i l l  be  made t o  c o r r e l a t e  t h e s e  d a t a  w i t h  wind speed 
and  d i r e c t i o n .  

Neutron dos imet ry  n e a r  L M P F  u s i n g  a 30-cm diam poly- 
e t h y l e n e  s p h e r e  and f i s s i o n  f r a c p e n t  t r a c k  p r o d u c t i o n  i n  
p o l y c a r b o n a t e  f o i l  w i l l  a l so  be r e i n i t i a t e d  d u r i n g  t h e  second 
q u a r t e r  . 

Water ,  S o i l ,  and Sediment Xon i to r ing  
The f i r s t  co l l ec t ion  of sam?les for 1 9 7 8  from all estab- 

lished r o u t i n e  s t a t i o n s  was cornpleted i n  FIarch. Data f r o m  
a n a l y s e s  w i l l  be p r e s e n t e d  as a v a i l a b l e  i n  subsequent  r e p o r t s .  

E E f  1 uen t Plon i t o r i n g  
Sampling r e s u l t s  of H R L  l i qu ic !  e f f l u e n t  f o r  t h e  l a s t  

q u a r t e r  of 1 9 7 7  a re  shovn i n  TaSle.1.  S l i g h t l y  e l e v a t e d  
qross-alpha a n 6  s r o s s - S e t a  l e v e l s  were p r e s e n t  du r ing  t h e  

b - 5 6 -  
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. TABLE I 
SAMPLING IXSULTS FOR HRL LIQUID EFFLUENT 

. RADIOACTIVITY' M N R l  LIQUID El7XUc':lT 

ALJ ALY S E 5' 

C3.29.77 
03.55.77 
(3.12.77 
03.12.77 
c3.2.5.77 
lO.c'S.77 
fG. 17.77 
t9.73.77 
13.5.1.77 
11.C7.77 
11.i4.77 
11.2 1.77 
11.7'1.77 
1 z.Z'j.7 7 
12.12.77 
17.1.7.77 
12.27.77 
0 1.0 3.7 3 o 1.03.7a 

0.9 f 0.5 
-.4 f .5 

.9 f 0.6 
-.I t 0.5 
1.6 f 1.1 
-.4 f 0.9 
.4 3. 0.9 

0.7 1 0.9 
1.a 5 0.3 

-.a f 0.1 
-.2 f 0.3 
0.9 f 0.9 
-.Y f 0.7 
1.7 f 0.9 
0.7 f 0.6 
0.3 +. 0.9 
0.4 p 0.9 
0.5 f 0.6 
2 5  f. 0.9. 

E * l  
G * l  
G f l  

1 1  L 1 
S f l  
7 f 2  

1 1  f 2 
G k l  
7 2 1  
5 2 1  
6 4 1  

1u f 2 
10 4: 1 
7 5 1  

' 5 f l  
J k 1  
Y f l  
U f l  
71 f 7 

T I Y T M 4  
(104 uc~/ml) 

1.8 5 0.3 
5.S f 0.3 
5.9 f 0.5 
5.4 f 0.9 
4.0 I, 0.3 
2.c f 0.3 
4.5 f 9..$ 
3.5 & c.4 
5.2 k b.4 

10.1 * -5 
5.3 f c.4 
9.6 * 0.5 
2.0 2 0.4 

11.3 f .s 
G 2 f 0.4 
C.3 -C, 0.3 
0.0 k G.S 
0.5 & 0.3 
0.0 f 0.3 

370 
45  1 
3 13 
3G 1 
JGO 
304 
7 1s 
c: 3 
257 
I: 1 
3x3 
305 
2 9 2  
322 
3c3 
It2 
152 
232 
2 d 3  

Cr, J 720 233 soc3 - 
(PO-213, SCL,) (I- 125, SCL.) 



week ending 9 January 1 9 7 8 .  N o  a t t empt  was made t o  i d e n t i f y  
t h e  r a d i o n u c l i d e  ( s )  caus ing  t h e  a c t i v i t y ,  s i n c e  t h e  concentra- 
t i o n  was so  l o w .  

Resu l t s  of t h e  ana lyses  on s a n i t a r y  sewage p l a n t  e f f l u e n t s  
f o r  t h e  p e r i o d  ending January 6 showed no unusual  gross-alpha,  
- b e t a ,  o r  -gamma a c t i v i t y  f o r  any l o c a t i o n  excep t  t h e  TA-53 
lagoons where  contaminated coo l ing  w a t e r  is be ing  discharged.  
N o  t r i t i u m  r e s u l t s  w e r e  a v a i l a b l e .  
C .  Environmental Support Proqrams 

Environmental Samplinq f o r  TA-42 Decommissioning 
H - 8  had r e s p o n s i b i l i t y  f o r  ambient a i r  and s o i l  sampling 

on t h e  TA-42 decontamination p r o j e c t .  Approximately 110  s o i l  
s a n p l e s  and 20  a i r  f i l t e r s  were c o l l e c t e d  and analyzed f o r  
r s d i o a c t i v i t y .  The h i g h e s t  gross-alpha c o n c e n t r a t i o n s  (-6.5 
nCi/g) i n  s o i l  w e r e  from a s e p t i c  tank o u t l e t  d r a i n .  A f t e r  
a l l  b u i l d i n g s  and d e b r i s  were c l e a r e d  from the si te,  a f i n a l  
s o i l  survey was t aken  t o  ensure  a l l  easily-removed m a t e r i a l  
> 2 5  pCi/g (gross-a lpha)  had been removed and t o  document the  

l o c a t i o n s  of remaining a c t i v i t y .  All a i r  f i l t e rs  showed 
normal r a d i o a c t i v i t y  l e v e l s ,  i n d i c a t i n g  no d i s p e r s a l  from 
decontamination ope ra t ions .  

Engineer ing 
Three t e s t  ho le s  w e r e  d r i l l e d  t o ' d e p t h s  ranging from 

t o  4 2  f t  n e a r  TA-22 f o r  seepage tes t s  t o  des ign  s h a f t s  t o  

t h e  

27 

r e c e i v e  waste  water. The tes t s ,  conducted w i t h  Z i a  U/E, in -  
Zica ted  t h a t  c o n s t r u c t i o n  of such s h a f t s  w e r e  f e a s i b l e .  P r e -  

v ious  t o  t h e  tests,  des ign  and c o n s t r u c t i o n  was n o t  considered 
f e a s i b l e  due t o  t h e  u n i t s  of d e n s i t y  welded t u f f ' a t  t h e  site. 

1 '  

6 
F4ater Supply 
Wate'r supply  f o r  1 9 7 7  cons i s t ed  of  1 4 7 4  x 1 0  gal from 

wells i n  three f i e l d s  and 57 x lo6 g a l  from t h e  g a l l e r y  i n  
Vater  Canyon. The product ion  i n  1 9 7 7  was about  2 1 7  x 1 0  g a l  

below t h e  1 9 7 6  product ion  and was t h e  lowest  recorded s i n c e  
1 9 7 0 .  The  dec rease  was a t t r i b u t e d  p a r t l y  to e a r l y  summer 

6 

-5a -  



! ' -  

ra izs  which reduced t h e  demand for lawn i r r i g a t i o n  and p a r t l y  
t o  conserva t ion  by t h e  r e s i d e n t s  of t h e  Los  Alarros and Whi t e  

Rock Well f i e l d  o p e r a t i o n s  w2re s a t i s f a c t o r y  w i t h  w a t e r  l e v e l  
t r e n d s ,  a s  a n t i c i p a t e d ,  under c u r r e n t  product ion p r a c t i c e s .  
The g a l l e r y  a t  P?ater Canyon was r e h a b i l i t a t e d  wi th  a r e t a i n -  
i n g  w a l l  c o n s t r u c t e d  o u t s i d e  t h e  t u n n e l ,  ' t unne l  suppor t  
s t r eng thened ,  and t h e  c o l l e c t i o n  b a s i n  r e b u i l t  t o  col lect  all 
of t h e  grouzd w a t e r  d i scFarge .  

tests w e r e  performed on, i f ie  supply well, F H - 1 ,  a t  t h e  Fenton 
H i l l  Geothermal S i t e .  The' two t e s t s ,  first f o r  1 6 7  h and  

A t  t h e  r e q u e s t  of  t!i2 S t a t e  E n g i n e e r ' s  Of f i ce  two a q u i f e r  

t h e n  f o r  1 .3  h ,  i n d i c a t e d  s p e c i f i c  c a p a c i t i e s  of 137 and 1 9 1  
gpr.,/ft of il.raw-down,respectively. Tne d i t a  i s  t o  b2 used i n  
a r a d e l  pre?ared by t h e  S t a t e  Engineer  t o  de termine  t h e  pos- 
s i b l e  e f f e c t  of withdrawal  of ground w a t e r  on t h e  s u r f a c e  
wattr i n  t h e  area. 

- 

D. Keteorclogy Support  A c t i v i t i e s  
Progress  du r ing  t h e  q u a r t e r  c e n t e r e d  on r eo rgan iza t ion  of 

t h e  me teo ro log ica l  program t o  more c l o s e l y  f i t  Laboratory 
needs.  D. A .  Dah1 (H-12) is  c u r r e n t l y  t a k i n g  t h e  l e a d  role 
i n  o rgan iz i3g  e f f o r t s  and d e f i n i n g  prograrn o b j e c t i v e s .  

Microcomputer Development - 
The d a t a  a c q u i s i t i o n  system a t  A r e a  G i s  i n  t h e  f i n a l  

deSugging s t a g e .  With one minor excep t ion ,  it appears  t o  be 
o p e r a t i o n a l .  This  problem is a d r i f t  i n  t h e  A-D conver t e r  
which has  been i s o l a t e d  and should be f i x e d  s h o r t l y .  

A f t e r  c o n s i d e r a b l e  thought  it appears  t h a t  a s e l f -  
c o n t a i n e d  1,2?1-based p o r t a b l e  microprocessor  system can be 

b u i l t  i n  6 nonths.  This  system would g r e a t l y  a i d  both  H-8  

and H-12 i n  p r o j e c t s  r e q u i r i n g  f i e l d  m e t  d a t a -  Because of 
i t s  minimal cost n a t u r e  (-$S-GK/unit) and wide p o t e n t i a l  u s e s  

at the '  Laboratory,  it is  be ing  given p r i o r i t y  development. 
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Cornputer Graphlzs .e _c_ 

I Ken Rea (now E-1.2) devoted a man-month deve lop ing  a new 
monthly- wea the r  surmary f o r  t h e  LASL weekly B u l l e t i n .  Th i s  
sumnary i s  g r a p h i c a l  i n  n a t u r e  and g i v e s  a n  e x c e l l e n t  look a t  
Los A l a m o s  weather .  The code i s  very  e a s y  t o  u s e  and s u p p o r t s  
t h e  wea the r  d a t a  base .  This  i s . a  good example o f  t h e  use of 
creat ive computer g r a p h i c s  i n  t h e  envi ronmenta l  area. 

Brad Woodworth (Coop s t u d e n t )  i s  . c u r r e n t l y  deve loping ,  
s o f t w a r e  t o  l i n k  OHL me$  d a t a  t o  e x i s t i n g  computer g r a p h i c s  
s o f t w a r e .  The g e n e r a l + n t e n t i o n  is  t o  make t h i s  d a t a  availa- 
b l e  i n  an e a s y  t o  in te ; spre t  form. 

1. *. 

Genera l  A c t i v i t i e s  
Don Van E t t e n  has been s i f t i n g  th rough  t h e  m e t  equipment. 

This e f f o r t  has i nc luded  r e o r g a n i z a t i o n ,  i n v e n t o r y ,  c a l i b r a -  
t i o n ,  o r d e r t n g  of spare p a r t s ,  and s u r p l u s i n g  all unneeded 
i t e m .  T h i s  has  r e s u l t e d  i n  a f a r  more u s e f u l  i nven to ry  of 
equipment.  H e  a l s o  has been conduct ing  s o f t w a r e  i n v e n t o r y  
i n c l u d i n g  u p d a t i n g  i n  o r d e r  t o  document what  w e  have i n  o r d e r  
t o  be t te r  d e f i n e  w h a t  i s  needed i n  t h e  f u t u r e .  

Cons ide rab le  though t  i s  b e i n g  c o l l e c t i v e l y  d i r e c t e d  . 

toxard d e f i n i n g  a s o l i d  program base for t h e  meteorology 
e f f o r t .  The i m p l i c a t i o n s  of v a r i o u s  p h i l o s o p h i c a l  approaches 
i n  inanpower, hardware,  and s o f t w a r e  are be ing  e v a l u a t e d .  The 
i n t e n t  i s  t o  m a x i m i z e - e f f e c t i v e n e s s  i n  v i e w  of f o r s e e a b l e  re- 
sources. 

0 

E. A n a l y t i c a l  Chemistry Suppor t  A c t < v i t i e s  

by t h e  H-8 a n a l y t i c a l  chemis t ry  s e c t i o n ,  it i s  necessa ry  t o  
n d i n t a i n  a close accoun t ing  of a n a l y s e s  done f o r  t h e  d i f f e r e n t  
projects. Table I1 p r e s e n t s  an itemized suiiTary of work done 
by t h e  sec t ion  d u r i n g  Flarch of 1 9 7 8 .  The r eco rd  keeping sys tem 
w a s  n o t  e s t a b l i s h e d  i n  t i n e  t o  i n c l u d e  i n f o r n a t i o n  f o r  Jan-  

Wi th  t h e  fo rma t ion  of two grou?.., each  be ing  s e r v i c e d  

uary and February. Generz l ly ,  t h e  work i s  summarized by t h e  
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ana lyses  t h a t  were done on a n u n b e r  of samples. I n  sori’ro cases 
manpower was..expended on p r o j e c t s  t n a t  d i d  n o t  d i r e c t l y  y i e l d  
a n a l y t i c a l  r e s u l t s .  These  i n s t a n c e s  are inc luded  i n  t h e  work 
summary s t a t e m e n t  a s  e s t i m a t e s  of . the  number of man-hours 
expended on t h a t  p r o j e c t .  All developr,ent work n o t  o r i e n t e d  
t o  a s p e c i f i c  p r o j e c t  and a l l  ana lyses  f o r  q u a l i t y  assurance  
programs have been inc luded  as overhead (W571) funded work. 

Oual i tv  C o n t r o l  

Q u a l i t y  c o n t r o l  programs have poin ted  up an i n s i d i o u s  
problem w i t h  3H contamination. 
3H contaminat ion i n  t h e  wes t ’wing  of t h e  OHL b u i l d i n g .  

T h e r e  i s  an unknown source  of 
The 

l e v e l s  a r e  n o t  s u f f i c i e n t l y  h igh  t o  c o n s t i t u t e  a personnel  
hazard b u t  t hey  d e s t r o y  t h e  c a p a b i l i t y  t o  measure s m a l l  con- 
c e n t r a t i o n s  of  3H i n  c e r t a i n  t y p e s  of samples.’ There  i s  a 
d i r e c t  c o r r e l a t i o n  between t h e  d u r a t i o n  of atmospheric  ex- 
posure and the- e s t e n t  of t h e  3H contamination. 
must be handled i n  t h e  l a b o r a t o r y  p r i o r  t o  3H a n a l y s i s  are 
compronised. A i r  monitor ing i n  t h e  west wing o f  t h e  b u i l d i n g  
has  f a i l e d  t o  ’find a l o c a l  sou rce  of t h e  contaminant- More 
e x t e n s i v e  a i r  s anp l ing  i s  be ing  conducted t o  see i f  t h e  prob- 
l e m  ex tends  beyond t h e  l o c a l  environment. 

Samples t h a t  

Ins t rument  Development 
New i n s t rumen ta t ion  and mod i f i ca t ion  t o  e x i s t i n g  i n s t r u -  

mentat ion are be ing  developed t o  accomiiodate a n  inc reased  
r e s p o n s i b i l i t y  f o r  s i t e  water  monitor ing f o r  nonradioac t ive  
contaminants.  The  number of ana lyses  r e q u i r e d  for t h e s e  
r e s p o n s i b i l i t i e s  r e p r e s e n t s  a s e v e r a l  o r d e r  of  magnitude in -  
c r e a s e  i n  t h e  nurxbers of a n a l y s e s  performed by t h e  s t a b l e  
e l e m e n t  l a b o r a t o r y .  Automation of atomic a b s o r p t i o n  spec t ro -  
photometers w i l l  i n c r e a s e  the  capac i ty  f o r  c a t i o n  analysis. 
3.n automatic  sam2ling device  c u r r e n t l y  i n  u s e  a l l o w s  t h e  

ana lyses  of 20-30 s a n p l e s  f o r  a s i n g l e  e l e m e n t .  A d a t a  proc- 
e s s i n g  u n i t  i s  i n  des ign  which 1 t . i l l  p rovide  c a p a b i l i t i e s  f o r  
d i r e c t  c a l c u l a t i o n  of f i n a l  r e s u l t s  w i t h  minimum o p e r a t o r  

- 6 2 -  



i n t e r v e n t i o n .  The f i n i s h e d  in s t rumen t  . w i  1 s i g n i f i c a n t l y  
dec rease  t h e  manpower requirements  for analyses  t h a t  can be. 
done by atomic abso rp t ion  spectrophotometry.  

for m u l t i p l e  ana lyses  on s i n g l e  samples. The primary a p p l i -  
c a t i o n  of t h i s  ins t rument  f o r  monitor ing purposes w i l l  be 
c a t i o n  ana lyses  i n  waters. A s i n g l e  sample can be analyzed 

A newly purchased i o n  chromatograph provides  c a p a b i l i t i e s  

- . _ -  f o r  most of the  c a t i o n s  of i n t e r e s t  i n  about 30 minutes. 
Cur ren t ly  t h e  i on  chromatograph is be ing  evaluated t o  a s s e s s  
i t s  c a p a b i l i t i e s .  Once t h i s  i s  done it w i l l  be brought on 
l i n e  as p a r t  of t h e  r o u t i n e  water  monitor ing program. 

- 6 3 -  
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INIVERSITY OF C A L I  FOD':IA 
s ACAMOS. NEW IAEWCC)  8 7 5 4 4  

/' t L  OFFICE MEMORANDUM 
TO : H. Jack Blackwell, AEC-LAAO DATE: November 2 8 ,  1 9 7 3  

SUBJECT : RADIOACTIVE L I Q U I D  WASTES, ENVIRONMENTAL DATA 

I n  r e p l y  t o  your memo of November 23, 1973 t r a n s m i t t i n g  
t h e  TWX from J. F.  Burke, t he  following information i s  
submitted: 

I 

I t e m  1. Radioact ive l i q u i d  wastes  w i t h  concen- 
t r a t i o n s  between 5 x 10-5 and 1 0 0  p C i / m l  have been 
discharged t o  t h e  s o i l  a t  Los Alamos. 

I t e m s  2 and 3 .  E s t i m a t e s  concerning accumulated 
a c t i v i t y  are given i n  t h e  a t t ached  t a b l e s .  Note I 

for r a d i o a c t i v e  decay. Table 2 r e p r e s e n t s  d i s -  
charges  t o  t h e  ground su r face  and n o t  d i r e c t l y  t o  
t h e  s o i l  and a r e  included for  completeness. 

t h a t  w e  have n o t  corrected t h e  accumulative t o t a l s  5. 
i 

I t e m  4 .  As can be seen from t a b l e  1, d i r e c t  ground 
d i s p o s a l  has  n o t  been used a t  LASL f o r  a number of 
yea r s .  In s t ead  l i q u i d  wastes a r e  t r e a t e d  t o  remove 
t h e  bulk of the  r a d i o a c t i v i t y  before  t h e  e f f l u e n t s  
are discharged.  While  no d i rec t  s t e p s  have been 
taken  t o  c o n t r o l  movement of prev ious ly  discharged 
m a t e r i a l ,  s t u d i e s  of t h e  geo log ica l  formations ind ica t e  
t h a t  i so topes  o t h e r  than t r i t i u m  do no t  migra te  
apprec iab ly  from t h e  si te.  This  has  been confirmed 
by t h e  monitoring of tes t  w e l l s .  

+ 
d -  

GLV:JWH/mjt  

Encls.  2 t a b l e s  

cc: R. E. Schreiber&.&- 
C -  W. Chris tenson 
L. J. Johnson 
H. S. Jordan 

Reviewed/Lab Counsel 
Publicly Releasable 





TABLE I 

WASTES WITH ACTIVITY LEVELS BETWEEN 
5 x lo-' pCi/ml and 100 pCi/ml DISCHARGED 

TO THE SOIL 

Dates Site 

1945-1951* TA-21 

1945-1951* TA-21 

1945-1961 TA-21 

Q1953 TA-21 

Type of Facility 

Area T Absorption 
Beds 

Area T Absorption 
Beds 

Area V Absorption 
Beds 

A r e a  U Absorption 
Beds 

Es tina ted 
Discharge Amount 

L e v e l  Accumulated 
Radionuclide Ci 

23 9Pu 10 

3H 14 

227Ac 2.5 

*Data for 1945-1951 are estimates based on experience after :?aste 
treatment facilities were established. .e- ~ 





TABLE 2 
t 

WASTES W I T H  ACTIVITY LEVELS 

BETWEEN 5 x p c i / m l  AND 100 p C i / m l  

DISCHARGED TO SURFACE I N  CANYONS 

Estimated 
Discharge Amount 

$ Level Accumulated 
Dates S i t e  Type ,!of F a c i l i t y  Radionuclide C i  

1951-1972 TA-21 Treatment  P l a n t ,  3H 4 4  
Discharge t o  
DP Canyon 

1956 TA-35 Treatment P l a n t  * ' ~ r  0 . 9 4  
t o  Ten S i t e  

I 

Canyon i 
L 

1956 TA-35 Treatment P l a n t  90sr 0.17 
t o  Ten S i t e  
Canyon 

1950-1962* T o  Acid Canyon 3H 36 

1963-Pres. TA-50 Treatment P l a n t  3H 33 

' .( 
t o  Mortandad 
Canyon 
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OFFICE MEMORANDUM 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

S ALAMOS. NEW MEXICO 87544 
p.,- e 
. L  

, I  , I  

TO : H. C. Donnelly, Manager, ALO DATE: November 13, 1973 

anager LAAO I '  

Health Division Leader 

SYMBOL : H 

In response to your TWX dated October 17 and letter f rom 

LAAO dated October 19, 1973, requesting nuclide inventory data, 

the attached is submitted in the suggested format. 
I 

It must be stressed that the numbers a r e  not a t  a high level 

The best possible estimates or extrapolations have of accuracy. 

been established from available data. Considerable work (man- I 

; 
years) would be required to thoroughly investigate past records 

to establish better numbers. 

! 

GLV:HS J: ed 
cc: R. E. Schreiber, DD 

R. F. Taschek, ADR 
D. P. MacDougalI, ADW 

attach. 

Reviewed/Lab Counsel 
PuMicty Releasable 





11/13/73 

NUCLIDE INVENTORY DATA 

Activity Activity 
As Released Corrected 

Cumulative Total For Decay 
OFFSITE (Curies ) (Curies ) 

I. Atmosphere") 

3H 140,000 120,000 

MFP ( a )  0.55 0.006 

2 3 5 U  (3) 0.086 0.086 

a 3 e U  (4)  0.005 0.005 

a 3 V u  (5) 0.056 . 0.056 
I 

a 3 9 p U P )  1.2 1.2 

Notes: 

(1) 
i 

i Total stack effluent assumed to leave boundary, i. e . ,  no 
estimate made of material deposited on ground within site 
boundary. 

( a )  Mixed fission products with assumed four (4) months' decay 
time at  time of release. 
nuclides a r e  'OSr and 137 Cs. 

(3) Uranium nominally enriched to 93% 235U.  

( 4  ) Natural and/or depleted uranium containing a 34  U, 
and 238U. 

( 6 ) Isotopic composition nominally a 

Primary biologically significant 

35 U, 

Pu - 80%; a 39 Pu - 16. 3%; 
a 4 0 ~ - 3 . 0 % ;  241Pu-0.670;  2 4 a P ~ - 0 . 1 ' 7 &  

( e  1 Plutonium used in  weapons development programsawith 
nominal isotopic composition 38 Pu - <o. 0 1%; 239 
240Pu-5%;  a41Pu-0.5%; a41Am-varisble. 

- 94. 570; 

II. Surface Streams 

III. Ground Water 

IV. Burial Grounds 

0 0 

0 0 

0 0 



. 
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OFFSITE (cont. ) 

Activity Activity 
As Released Corrected 

Cumulative Total For Decay 
(Curies ) (Curies) 

V. Soil 
(Predominantly sediment 
in Canyon bottoms) 
a s s p u  

a s s p ,  

3H 21. 

'0Sr 

89 S r  

Note: 

(1 ) Radioactivity originally discharged onsite only. 
- 

I 

VI. Other None 

ONSITE 

I. Evaporation Ponds 

, JI. Seepage ponds, trenches 

III. Covered absorption beds 

Pu (1) 

S r  

0. 16 

0 

Not used at  LASL. 

Not used at  LASL. 

10 

0.35 

10 

0 

0.03 0.02 

2 . 9  0 

aa7Ac 2.5 1.4 

Note: 

(1 ) The LASL did not discharge any substantial quantities of 
as8Pu until 1967. No routine analyses were made to dif- 

ferentiate between 238Pu and 239Pu until 1971. 
time about 8070 of the plutonium activity was attributed to 
a38Pu. 

activity . 

At this 

This percentage has continued to increase and 
now accounts for about 95% of the total plutonium 
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ONSITE (cont. ) 

IV. Burial Grounds 

3H 

2 a N a  

=oca .: 
$ , 

'0Sr j! 

l37CS 

140Ba-La 

144 Ce 

18aTa 

0 

210Po 
aa6 Ra 

2 3 3 ~  

a38 pU 

241Am 
(3) 

M F P  ( 3 )  

u (1) 
pu ( 2 )  

Activity Activity 
As Released Corrected 

u. .Cumulative Total .For Decay 
(Curies ) (Curies) 

129,000 100,000 

268 86 

283 249 
55 41 

7 6 
6,000 0 

2 0 

1,000 0 

8 0 

1 1 

10 10 

19 19 
3,480 3,480 

4,500 2,660 

2,960 200 
I 

75 

430 

Records indic,ate the presence of such other radionuclides 
as lq7Pm, '"EU, 237Np,  a44Cm, and252Cf inunspecified, 
but undoubtedly low quantities. 

Notes: 

75 

430 

( 3 )  

Quantity estimates derived from accountability records 
which cover the period 1952-1972. 
for materials buried prior to 1952. 

All other radionuclide estimates were taken from LASL 
Waste Management records beginning with 1960. 
estimates for these materials a r e  available for burials 
made prior to 1960. 
LA - Induced activity; MFP - Mixed fission products. 

No allowance is &de 

No 

1 

i 
! 
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ONSITE (cont. ) 

V. Soil 
(Predominantly s ediment 

, in Canyon bottoms) 
23s- 

239p, 

3H 
90Sr 

*'Sr 

I 

Activity Activity 
As Released Corrected 

Cumulative Tot a1 For  Decay 
(Curic s ) (Curies) 

-043 (l) .040 

.-21 (1) .038 
140. 50. ( 2  1 

0.65 (1) ' 0.29 

2.4 0 
~ 

Notes: 
, 

. ( 1  ) Radioactivity discharged originally onsite. Radioactivity I 

; remaining onsite is corrected for decay and/or transfer 
to offsite. 

(2 ) Tritium not corrected for evapration. Number represents 
maximum value. 

VI. Others None 





,,j; , R --. L O S  ALAMOS SCIENTIFIC LABCIPATOP'I 
UNIVERSITY OF C A L I  F O 9 Y I A  

.OS ALAMQS. N E U  MEXICC) 97544 
ReviewedR. ab Counsel 
Publicly Releasable 

' OFFICE MEMORANDUM 
TO : Dr. Georqe L. Voelz DATE:  September 2 4 ,  1973 

Health Division Leader. 
THRU: . LaMar J. Johnson, Group Leader, H- 8@/ 

FROM : .Wayne C. Hanson, H-8 '0 <I 

SUBJECT : PLUTONIUM-239 CONCENTRATIONS IN ACID-PUEBLO CANYONS 

SYMBOL : H8-73-207 

fi 
We are currently describing ecological research 

a proposed Environmentdl Research Park within LASL boundaries: 
and note that Acid-Pue6lo Canyons are now L o s  Alamos County \ 

property, with the AE? retaining a 100 ft. right-of-way easemefit 9.. 
along the canyon drainages. We believe that some kind of arran;e- .J 
ment should be made to include these entire canyon ecosystems in 
our Research Park for the'following reasons: 

1. Approximately 170 mCi (mostly 239~u) were released to tFe 
Acid-Pueblo drainages during the period 1944-1964 by effluents; 
of TA-1 and TA-45 (see report LA-5282-MSr p. 11-12). This 
plutonium is, therefore, nearly 20-30 years old in the environ- 
ment and of unique interest to our studies of changing Pu 
mobility with time. 

2. Plutonium concentrations in filtered surface water from 
Acid-Pueblo Canyons generally average about 20 pCi/liter, corn- 
pared to 1.5 and 0.22 pCi/l in Mortandad and DP-Los Alamos 
Canyons, respectively. This indicates appreciable mobilizatior? 
of Pu from former outfall areas and from alluvium in the canyon 
bottoms. Suspended (filtered) material contained twice this 
value. 

3 .  A.limited series of alluvium samples taken during 1970 
in the Acid-Pueblo drainage were reported in report LA-4561 as 
follows: 

27 pCi/g in Lower Acid Canyon during April 1970 
4.6 pCi/g in Pueblo Canyon one mile below Acid Canyon April 1370 
1.1 pCi/g in Pueblo Canyon two miles below Acid Canyon Feb. 1970 
'1.1 pCi/g in Pueblo Canyon 0.1 mile above junction with 

L o s  Alamos Canyon during Feb. 1970 

This suggests that the material is moving down the canyons by 
water transport and/or resuspension, particularly by the 
appreciable human activity (trail bikes and playing children) 
in the canyon bottoms. B e l o w  DP Site, pl.utoni\im concentrztions 
of about 0.9 pCi/g alluvium exist to the mouth of L o s  Alm~os 
Canyon on the Rio Grande; much O F  this material apparently 
originates from Acid-Pueblo, as indicated by the above v a l u e s  
that gradually decrease dcwn Acid-Pueblo. 



I .  
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TO: Dr. George L. Voelz 2- 

LOS .hl-AVOS SCIENTIFIC L A E O R A T O R Y  
U N I V E R S I T Y  OF C A L I F O R N I A  

S A L A M O S .  N E W  MEXICO 8 7 S 4 4  

DATE: September 2 4 ,  1 9 7 3  

During 1972, a few alluvium samples from Pueblo Canyon (see 
Report LA-5184, p. 3 4 )  contained 0.4 - 2.6 pCi/g and surface 
waters contained 0.08 - 0.42 pCi/liters. 

4. We wish to preserve as natural as possible environments 
in Acid-Pueblo, DP-Los Alamos, and Mortandad Canyons because of 
the variable plutonium additions they have received over vario:is 
periods (see LA-5282-MS, p. 121, for the purpose of studying i n  
detail the ecological parameters that may be involved in p l u -  
tonium redistribution. We would, as a result, more rigorously 
define the radiological health aspects that may be of interest 
to both LASL and AEC. 

5. Part of the Acid-Pueblo Canyon areas are fenced but not 
patrolled, and public access will be a problem to our proposed 
studies; therefore, we suggest that some formal control of the 
area be obtained by negotiation with Los Alamos County. We '; 
would then be able to incorporate the Acid-Pueblo Canyon arsa i 
into our Environmental Research Park plans and our proposed 
research into plutonium cycling and transport in canyon eco- ' 

systems. 

WH :mar 
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TO 

'I'li ru: 

FROM : 

SUBJECT . 

SYMBOL : 

. .  

. . .. 

" . ~ - ,. , ._- ~ 

LOS ALAMOS. NEW MCYICO 67544 

3 F F I C E  MEMGRANDUM 

G(:orgc L. Voclx, 11-Division Lcadcr 
/7. 

s-= I - .  

'. 

DATE: Septcmbcr 14, 1973 

La L4ar J .  Johnson, FI-8 Group L c a d c r c  w- 
J 

Keith J . Schiagcr; I-I- 8 Environmental Scc tion Lcaclcr 

ARSENIC AND SELEKIUM I N  LOS ALAMOS WATER SUPPLIES: 
.4NALYSES AND RECOMMEND~JITIONS . .  

H8M-77-197' 

..a 

The Problem: Water samples f rom -16 wells"', in 3 fields supplying 
Los Alamos County, were  collected on November 4, 1972 by Mr. R.  0. 
Penny of the Los Alamos County Public Health Department. These 
samples were  sent to the New Mexico State Public Health Laboratory 
for analysis of arsenic ,  cadmium, chromium, copper, lead, 
selenium and zinc. 
analyses were well below the mandatary limits of the USPHS 
Drinking Water Standards (1962):::::: except-for 2 samples. The Se -.. 

; 
concentration in well LA-6 was reported to be 50 pg/l. 
reports produced sufficient concern Lu result in the initiation of 
a comprehensive program of sampling and analysis (primarly for 
As and Se) of the Los Alamos County water supply wells and 
distribution systems. 

All of the concentrations reported f rom these 

; concentration in well LA-3 was reported to be  30 pg/l ; the A s  
These 

I 

Analytic a 1 Method s : 

At the time that this comprehensive sampling program 
was begun, Group H-8 had no capability forSe  analysis. Conse- 
quently, samples collected during December, 1972, were sent to 
a commercial  laboratory for analysis (Controls for Environmental 
Pollution, Inc., Santa Fey  N. - subsequently re fer red  to as 
CEP). The Se concentrztions in all of the December samples were 
reported by CEP a s  l e s s  than 20 pg / l  which was the detection limit 
for the analytical procedure they were  using a t  that time. 
this analytical sensitivity was not adequate for comparison with 

Since 

I 

::: A listing of thc 16 snpply wells, with physical data, is contained 

&-:- USPI-IS Drinking Watcr Standards (1962) arc:  for As: 50 pg/ l  (ppb); 
in Table 1. 

for Sc: 10 pg/l  (ppb).  

. .. . 
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TO: Gcorgc- L. Voclz 
-2- 
I. DATE: Scptcrnbcr 14, 1973 

the USPHS standard, an cffort was inadc by both CEP and Group H-8 
to devclop and rcfinc thcir Sc analytical capabilities. 
laboratorics havc, since early in 1973, achieved a rcproducible, 
detection limit of less  than 1 pg/ l  (ppb), using t h e  diaminobenzidine 
method recomnicnded in the 13th cdition of Standard Methods for 

Both 

- __..__ .- _ _ ~  

the Examination of Water and Waste Water (APE-IA, AW1VA, iVC?F, 
. ,  1971). 

mental Protection Ag&cy in Methods for Chemical Analysis of 
Water and Wastzs 

This is  the me.ihod also recornmcnded by the Environ- 

19fI (EPA No. 16020-07/71). 

Sampling Results: 

Samples were again collected by Mr. Penny and analyzed by 
the NiM Environmental Improvement Agency Laboratory irl h k r c h  
and July, 1973. 
have been collected and analyzed by Group H-8, with some 
replicate samples being analyzed by CEP.  
analyses of arsenic  and selenium performed on Los Alamos water 
supplies from November 4, 1972 through July 26, 1973 is given 
in Table 2. 

.. 
During the same period of time, numerous samples: 

I 

.A summary of a l l  

Note: In tables 2.3 and 4, the following designation a r e  used 

CEP = Controls for Environmental Pollution 
EIA = Environmental Improvement Agency Laboratory 

LASL = Group H-8 

’ for the laboratories performing the analyses: 

(successor to the Public Health Laboratory) 

All three of the laboratories involved in this sampling prosram 
have been in agreement (within expected ranges of variabilib-) on 
the arsenic  analyses. However, there have been consistent d i s -  
crepanies among the three laboratories in the selenium analyses. 
In particular,  the E X  Laboratory rcported Se conccntrations 
of 10 pg/ l  or greatcr for 9 of the 16 well water saniplcs collected 
during July, 1973; whereas, a l l  of thc 144 analyses performed 
by Group M-8 on watcr from the same 16 sources,  during June 
and Ju ly ,  1973, indicated S c  conccntrations in thc rangc of < 1 to 
6 pg/l .  
ca l  results rcportcd by C E P  and Group 1-1-8, these discrepancies 
have bccn gcncrally sniallcr and lcss  frcqucnt than those observed 
in coniparisons with thc EJA Laboratory. 

Although thcrc have also bcen discrcpancics in the anal\-ti- 



. 
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LOS A L A M O S  SCIENTIFIC L A C O R A T O R Y  
UNl V C r t S l T Y  OF C A L I F O M W I  4 

. Q S  ALAMOS. NEW M E X I C O  e7:44 

TO: 

I 

Gcorgc L. Voclz DATE: Scptcmbcr 14, 1973 

A ser ies  of quality control samples were prepared by 
Group H - 8  and analyzed by both C E P  and LASL. 
of these analyses a r e  summarized in table 3 .  While wc recognize 
that analysis by the same personnel that prepared the samplcs 
introduced a bias in favor of the LASL analyses, the substantial 
agreement between the two laboratories is reassuring. 

The resu l t s  

As a further effort toward reaching agreement among the 
three laboratories, a cross-calibration experiment was initiated 
on August 17, 1973. Each laboratory was to supply the other two 
laboratories with aliquots f rom their own standard solutions, 
blind spiked samples and blanks, all in duplicate. The resu l t s  
obtained to date from these c ros s  calibrations a r e  listed in table 4. 
Owing to the urgency of determining a n  appropriate water supply 
management program for Los Alamos County, this repor t  is being 
submitted without waiting for the EIA data. 

’; . 

Supplemental Inforina tion: Attachment No. 1 contains general  
information on the. natural  occurrence, toxicity, etc. of a rsen ic  
and selenium. 

Attachment No. 2 contains excerpts f rom an article which 
appeared in the August, 1973 issue of Willing Water, the journal 
of the American Water Works Association. This ar t ic le  indicates 
that the EPA may soon promulgate revisions to the present  water 
quality standards which would increase the limit for a rsen ic  f rom 
50 to-100 pg/l. 
implications have been considered in developing the recommendations 
that follow. 

. 

Although this revision is  not yet in effect i ts  

Attachment No. 3 is a listing of memos and other data, pertaining 
to the analyses of arsenic  and selenium, that a r e  on file in the 
Group H-S office. 

,Re c oniinendat ion s: 
I 

1. Since it is apparciit that thc concentrations of selcniuni 
in the Los Alamos watcr supply systems have not yct bccn docunicntcd 
adcquatcly, sampling and analysis will be continued by Group H-S. 
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LO5 A L A M O S .  NEW MCXlSO 071144 

TO: Gcorgc L. Voclz -4-  
-.I 

I 0 

DATE: Scptcmbcr 14, 1373 

Additional cfforl  will also be dircctcd toward rcaching a higher 
dcgrce of reliability in thc analytical proccdures, and better 
agrccnient among the analytical laboratorics involvcd. 

2. In spite of the discrepancics and unccrtainties in the 
selenium analyses, we believe that there is no justification 
for restricting the use of any of the supply wells on the bas i s  
of the selenium data available to date. W e  have sufficient 
confidence in our  present analytical capabilities to believe that 
none of the individual wclls, and certainly not the distribution 
systems, contain Se concentrations exceeding the USPHS 
standard during any significant time intervals. 

3 .  Based upon the arsenic  analyses completed thus far, 
the only source that has  consistently exceeded the USPHS standard -. . 

; 
LA-6 water have been: 

1 of 50 pg/l has been well  L-4-6. The resul ts  from analyses of 
! 

50 pg/1 . EIA Single sample 
160 Gg/l CEP Single sample 
140 pg/1 LAS L Average of 13 samples 

in i o  hours. 

122-135 LAS L Range of 9 samples in 10 hours 
122 LAS L Single sample 

The overall  average. of 25 individual analyses of water  from 
LA-6 has  been approximately 2 .5  times higher than the USPHS standard. 

One of 22 individual saiiiples of water f rom well  L-4-lB eshibited 
72 pg/l ,  but the average of a l l  samplcs f rom this \vellwas 
approximately 40 pg/l .  Likcwisc, 2 out of 11 samples from 
well G-2 contained 52 and 5 5  pg/l, rcspcctive1)-, but the  averzgc of all 11 
samples was l c s s  than 40 pg/l. 



.. 
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TO: George .L. Voelz 5. DATE: Scptcmbcr 14, 1973 

4 .  The explanatory notes provided with the USPHS Drinking 
Water Standards a r e  quite explicit in stating that the concentra- 
tion limits for most t race elements, including arsenic,  are  to be 
regarded a s  lifetime averages.  Furthermore,  the water supplies 

distribution system, and not the individual water sources used in 
combination with other' sources .  Since all samples taken at the 
Los Alamos boosters and from the distribution system supplied 
by the Los Alamos well.fie1d have fallen in the range of 12 to 24 pg/1 
(As), there is no justification a t  the present time for res t r ic t ins  
the use of any of the wells. 

\ 

. . of concern must  be considered as the points of use, i. e. the 

5. Jf significant changes a r e  made in the pumping patterns 

Group H-8 should be notified so that appropriate analyses may 
be mad,. In the meantime, routine sampling from the distri-  
bution systems is considered to be an adequate procedure for 

other potentially toxic mater ia ls  . 

I 

presentiy used, or  if new wells, a r e  added to the'system, ; 
I 

. .  I continued evaluation of the presence of arsenic,  selenium, and 

. I  
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TABLE 1. DESCRIPTION O F  IVIZLLS S U P P L Y I N G  LASL AND LO.'; 

ALAiMOS'COUNTY. 

,Field and Well No. - 
Los Alamos, LA-1B 

. .  
.. 'i 

Guaje, 

. Pajarito, 

S-Site, 

I LA-2 
* b  LA-3 
LA-4 
LA- 5 
LA-6 

G-1 
G-LA 
G-2 
G-3 
G-4 
G-5 
G-6 

PM-1 
P1M-2 
PM-3 

Spring 

Year of Comp. 

1960 
1947 
1947 
1948 
1948 
1948 

1950 
1954 
1951 
1951 
1951 
1951 
1964 

1965 
1966 
1968 

Depth 

I, 750' 
870' 
870' 
1,965' 
1, 750' 
1,790' 

2,000' 
1, 519' 
1,970' 
1,792' 
1,930' 
1, 840' 
1, 530' 

2,499' 
2,300' 
2,552' 

- 

I '  

Pumping Rate(Apri1 '73)  

562 gpm 
303 gpm 
340 gpin 
605 gpm 
474 gpm 
588 gpm 

395 gpm 
548 gpm 
449 gpm 
306 gpm 
222 gpm 
556 gpm 
379 gpm 

; 
! 

521 gpm 
1,392 gpm 
1,321 gpm 

200-400 gpm 





. .  

. -  

TABLE 2 .  SUMMARY O F  ARSENIC AND SELENIUM CONCENTRATIONS MEASURED IN LOS 
ALAMOS WATER SUPPLIES F R O M  NOVEMBER 4,1972 TI-IROUGI-I J U L Y  23, 1973. 
( A L L  CONCENTRATIONS A R E  GIVEN IN p g / L i t c r  = ppb.) 

Sa imp 1 e Sa xn p 1 e As Concentrat ions Repor t ed  Se Concent ra t ions  Repor ted  
D a t e s  Source  EJA LAS L C E P  EL4 LAS L CEP Comment s  

11/4/72 LA-lB Single Samples  
11/4/72 L-4-2,4, 5 Single Samples  
11/4/72 LA-3 Single Sample  s 
11/4/72 LA-6 Single Samples  
11/4/72 G-l, lA, 6 Single Samples  
11/4/72 C-2  Single Samples  
11/4/72 G-3, 4, 5 Single s a m p l e s  
11/4/72 PM'-l, 2 Single Samples  
11/4/72 PM-3 Single Samples  

12/21/72 LA-1B Single Samples  

12/21/72 LA-6 Single Samples 
12/21/72 LA-2, 3 , 4 ,  5 I I  

12/21/72 G-IA,  2 , 3 , 4 ,  5 , 6  I '  

1 2 / 2 1 / 7 2  PM-1, 2 , 3  I I  

12/21/72 S-Site I I  

3 /5 -6 /73  942 Tewa Pumping LA- 

3/5-6 /73  Ph i lomena ' s  Pumping  
L. A. LA-4, 5 , 6  

3 /5 -6 /73  B a r r a n c a  Guaje 
School, L. A. E'icld 

L. A. lB, 2 ,3  

10 
<lo 
<10 

50 
<10 

40 
20 

<10 
10 

- 
I - 
I) 

I .  

I 

c 24 

24  

< 4  

. .  
. L  

c 10 
<lo 

. 30 
<10 
<lo 

d 0  
<10 

23 

IINDII  



. .  

i 

. .  

I ,  
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T=ZBLE 2 .  CONTINUED 
Sample Sample A s  Concent ra t ions  Repor t ed  Se Concent ra t ions  Repor t ed  
Dates  Source EIA LAS L CEP EIA LAS L CEP 

Comment s  

4/11/73 LA-6 13 samples 

4/13/72 L-4-1B 10 samples, 

4/16/73 White Single Samples 

over  5 hours 

over 5 h o u r s  

Rock 

C 0.0 s tc  r 
No. 3 

4/ 16/ 73 P a j a r  ito I I  

4/16/73 S-Site I 1  

' 4/16/73 L .A.Boos ter  
No. 4 

4/16/73 Guaje  Boos te r  
No. 3 

130-150 

30-40 
7 

c 6  " 

I 
03 - I <6 

15 

17 

4 /20 /73  LA-1B Single Samples 
4 / 2 0 / 7 3  LA-2 1 1  

4 / 2 0 / 7 3 .  LA-3 I 1  

4 /20 /73  LA-4 I I  

4 /20 /73  L.4-5 I 1  

4 /20 /73  LA-6 'I I 

4 /20 /73  G-1, lA, 4 , 5 , 6  
4 /20 /73  G-2 I I  

4 /20 /73  Ci-3 I I  

4 /20 /73  P,M-l, 2 , 3  II 

33 
13 
8 
7 

14 
140' 

< 6  
55 
7 

< 6  

-. .- . .  . .  . . . _._ 
c 



, 
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TABLE 2. CONTINUED 
Sample Sample  As Concent ra t ions  Repor t cd  Se Concentrat ions Reported 
Dates  Source  EM LAS L C E P  EIA LAS L CEP Comment s  

4 /26 /73  JVhite Single Samples  
Rock 

Boos te r  
No.  3 

4 /26/73  L.A. Boos ter  
No. 4 

4 /26 /73  Guaje  Boos ter  

4 /26 /73  Pajarito I I  

4 /26 /73  S-Site II 

5/22/73  P a j a r i t o  
Boos te r  No.3 I t  

Boos te r  
5 /22/73  White Rock I I  

' 5 /22 /73  Guaje Boos ter  

Eo. 4 
5/22/73  LA Boos te r  I I  

5 /22 /73  S-Site I t  

5/22/73  LA- l ,3  I I  

6 /25 /73  LA-1B 8 Samples, 
over 10 hours 

- I I  6/25/73  LA-2 - 

6 /25 /73  LA-3 I I  

6 /25 /73  LA Boos te r  5 S a m p l e s  
No, 1 O V C ~  8 hours 

< 6  

< 6  

30 
22 

8 

- - 
- - 
I - 
38-47 

18-23 
< 7-10 
20-24 

1 

- .  

- I < 1-3 - 

... .- .. .. ... 
' . . . . . .  -. . . . . .  -. - . . . .  . . .  

I I ' #  ' I '  

. I  

. . . . .  . - . _ .  ... .-. 



, 
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TABLE 2. CONTINUED I 

Sample Sample 
Dates  Source  

As Concent ra t ions  Rcpor t ed  
EIA LAS L C E P  EIA LAS L CEP 

Sq C onc e n  t r a t ion s R cpor :e d C o m m e n t s  

7/10/73 LA-4 8 Samples ,  

7 /10/73  LA-5 1 1  

o v e r  10 hours 

7/10/73 LA-6 9 S a m p l e s ,  
o v e r  10 h o u r s  

10-13 c1 9 

12-29 
122-13 5 

< 1  
< 1  

7/17/73 G-1 8 Samples ,  . 

7/17/73 G-LA I I  

7/17/73  G-2 I I  

7/17/73 G-3 I t  

over 10 h o u r s  

7/17/73 Guaje Boos te r  
No. 1 2 Samples ,  

in 2 hours 

10-21 c1 

8-12 
8-52 

< 7 -18 
19-20 

40 
c 10 
< 10 

c.1 
< 1-1 
c 1-6 
< 1-1 

I 
c.r 

I 
0 

7/19/73 G-4  8 S a m p l e s  

7/19/73 G-5 I t  

7/19/73 G-6 I I  

over 10 hours 

7/19/73 Cuaje  Boos te r  2 S a m p l e s  
No. 2 o v e r  4 hour s 

<7-9  - 30 c 1-2 

< 7-10 
8-31 
7-20 

< 1-2 
<1-2 
< 1-1 



I ,  

' . 1. 



TABLE 2. CONTINUED 

Sample Sample As Concentrations Reported Se Concentrations Reported 
Dates  Source ELA. LAS L CEP EIA LAS L CEP 

Comments 

7/23/73 LA-113 Single Samples 
7 / 2 0 / 7 3  LA-2 11 

7 /20 /73  LA-3 I 1  

7 /20 /73  LA-4 I 1  

7 /20 /73  LA-5 I 1  

7 /20 /73  LA-6 I 1  

7 / 20/  7 3 LABooster 1 1  

7 /20 /73  LA Booster II 

No. 1 

No,  2 
7 /23 /73  P M - 1  8 Samples 

7 /23 /73  P M - 2  I 1  

7 / 2 3 / 7 3  P M - 3 .  I I  

over 10 hours 

,I - 72  
20 

12 
29 

I 2  2 
21 

9 '  

20 
10 
30 

< 10 
< 10 

30 - 

< 1  
< 1  
<1 
< 1  
<1 
<1 
< 1  

8-9 
8-10 

9-11 30 

10 
< 10 

c1 

< l  

< 1  
< 1  

. .. .-.- .. .. 
. . .  . " (  , . . . .  . . . _ .  _ .  
. . . )  : ., . .  
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TABLE 3 .  SUMMARY O F  SELENIUM-SPIKED SAMPLE RESULTS. 

( A L L  CONCENTRATIONS A R E  GIVEN IN pg/l= ppb.) 

Sample  Sample  Anal ,  Spike Spike Sample  Spike P e r c e n t  
Date Source, Lab.  Amount Resu l t s  Resu l t s  Recove ry  E r r o r  

6/13/73 LA-1B LASL 10.0 10.2 0 . 6  > 9.6 - 4  
6 I13 I 7  3 LA Boos te r  I t  10.0 10.6 < 0.6 > 10.0 0 

6 /  15/73. LA Boos te r  10.0 9.4 < 0 . 6  > 8.80 .J 

6/15/73 LA- 5 LASL 10.0 10.8 c 0.6  > 10.2 t 2  
6 115173 LA-4 LASL 10.0 10.8 e 0 . 6  > 10.2 + 2  
6 115173 LA-6 LASL 10.0 11.3 < 0 . 6  > 10.7 t 7  

No. 1 

No,  4 
- 12 ----... .&> 

6 / 2 5 / 7 3  
6 /25 /73  
6 / 2 5 / 7 3  
6 / 2 5 / 7 3  
6 /25 /73  

7/10!73 
7/10/73 
7110173 
7/10/73 
7110173 
7/10/73 

6/25/-'13' 

LA - 1B 
LA-2 
LA-2 
LA-3 
LA-3 
LA-3 
LA- 4 
LA-4 
LA-5 
LA- 5 
LA-6 
LA-6 

LAS L 
LAS L 
CEP 
LAS L 
LAS L 
C E P  
LAS L 
C E P  
LAS L 
C E P  
LAS L 
C E P  

10. 
10. 
10. 
10. 
20. 
20. 
10. 
25. 
10. - .  
15. 
10. 
5. 

11. 
10. 
10. 
9. 
19. 
17. 
10. 
17. 
10. ' 

1. 
9. 
2.  

1. 
0. 
<'l. 
0 
0 
2 
0 
< 1  
0 '  
1. 
0. 
5. 

10. 
10. 
> 9. 
9. 
19 
15 
10 
> 16. 
10. 

, 10,' ' 

9. - 3 .  

1 
w 
N 
I 

0 
0 - 10 - 10 
- 5  . - 25 
0 - 36 
0 

. - 100 - 10 - 160 

_ _  

, . .. .-..- .' 
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. TABLE 3 .  CONTINUED 

Sample Sample Anal. Spike Sp ikc Sample Spike- Percent 
Date Source Lab. Amount Results Results Recovery Error 

7 / 1 7 / 7 3  
7 / 1 7 / 7 3  
7 117 1 7 3  

. 7 / 1 7 / 7 3  
7 117 1 7 3  
7 / 17 17 3 
7 117 1 7 3  
7 / 1 7 / 7 3  
7 / 2 3 / 7 3  
7 / 2 3 / 7 3  
7 / 2 3 / 7 3  
7 / 2 3 / 7 3  
7 / 2 3 / 7 3  
7 / 2 3 / 7 3  

G - 1  
G-1 
G-2 
G-3 
G - 3  
G-4 
G-5 
G-6 
P M - 1  
P1M-1 
P1M-2 
P1M-2 
P1M-3 
PiM-3 

LAS L 
CEP . 
LAS L 
LAS L 
CEP 
LAS L 
LAS L 
LAS L 
LAS L 
CEP 
LAS L 
CEP 
LAS L 
CEP 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 ' 

11 
16 
12 
12 
10 
7 '  
10 
7 ,  
10 
14 
9 
18 
6 
2 3  

0 
10 
0 
2 
< 1  
0 
0 
0 
0 
< 1  
0 
< 1  
0 
< 1  

11 
6 
12 
10 
> 9  
7 
10 
7 
10 
> 13 
9 
> 17 
6 
> 22 

t 10 - 40 
t 20 

0 - 10 - 3 0  
0 - 3 0  
0 

t 3 0  - 10 
t 7 0  - 40 
t 120 

Mean Errors: 

Standard Deviations of percent errors: LASL: 14% ; CEP: 76%. 

LASL:-Ei % ; CEP: - 27%, 

-. - - -  

Number of spiked sample determinations: LASL: 22 ; CEP: 10. 

.. 
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TABLE 4,  SUiMA4ARY O F  RESULTS FROLM CROSS-CALIERATIO3:S 
FOR SELENIUM ANALYSES ( A L L  CONCENTRATIONS 
ARE GIVEN I;\r pg/1 = ppb.) 

Preparing Lab. and Prepared  Results Obtained 
Sample Designation Con c en t r at ion LAS L CEP Em 

EIABlankNo. 1 
EIA Blank No. 2 ’ 

EIA Sample B 
EIA Sample D 

CEPNo.  1 
CEP  NO:^ 
CEPNo.  5 
CEPNo. 7 

- .  

LASL Blank No. 1 
LASL Blank No. 2 
LASL Spike No. 1 
LASL Spike No. 2 

0 
5 . 0  (c). 
0 

25 

0 
0 
16.7 
16. 7 

0 

EIA samples were  supplied in used acid bottles; upon receipt, 
the pH of all samples was l e s s  than 1. 
of a high-boiling acid could have resulted in volatilization 
of the Se. 
C E P  data obtained by telephone; written verification has  not been 
received. CEP reported the same problem with the EL4 samples. 
C E P  No. 2,was a 5 p g / l  standard obtained from the EPA. 
EIA has not yet supplied any data. 

The apparent prese2ce 



. .  

. .  ! .  
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ATTACI-IMENT NO. 1 

Arsenic and Sclcnium,: N a t u r a l  Occurrence, Toxicity and Drinking 
W at e r Stand a r d s . 

- Compiled by W. D. Purtymun and R.  J. Pe ters ,  Group H-8 
a -  , . .(Reference H8M-73-105, June 8, 1973) . 

, .  .- The following information on the natural occurrence of 
.arsenic  and selenium was abstracted from U. S. Geological Survey 

, ~ Water-Supply Paper  1473. 

A rsenic 

'. . In natural  water, t race  -quantities of arsenic may be fairly 
common. 

arsenates might affect the pH of water ? they a re  present in large 
amounts, but it is unlikely that such an affect is important at  con- 
centrations reached in natural water .  

4 ppm As04 and in minor amounts in other mineral  wells and 
springs there and in other par t s  of the world. 

Although arsenic i s  a heavy metal  ion, arsenic in natural 5 
water is probably always present a s  an anion. Like phosphates, ! 

Arsenic is reported in waters  
- .  from Steamboat Springs, Nevada, in concentrations as high as I .  

. 

In rocks,  arsenic  is present in several  forms,  including arsenides,  
as native arsenic  in some mineral  veins and as oxides of arsenic .  
Arsenate may replace phosphate in apatite. 
related to phosphorus and the two elements have some t ra i t s  in common. 

U. S .  Geological Survey Circular 445 reports arsenic  occurrence 

Arsenic is chemically 

. in New Mexico surface water as l e s s  than 0.01 ppm. 
Paper  1454 reports wastes containing 2-4 pprn arsenic  do not krterfere 
with self-purification of s t reams.  

Water-Supply 

U. S .  Public Health Service drinking water standards (1946) give 
a lknit of 0 .05 ppm of arsenic  for  potable water. 
state 0.01 ppin or l e s s  is desirable and 0 .05  ppm masimum. 

The standards (1962) 

. .  

I 

I 
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S e len iuni 

The clement sclcniuni is chcrnically s imilar  to sulphur in a 
number of respects ,  but in rocks is much less abundant than sulphur. 
Selenides oftcn accompany sulfides in mineral  veins. Selenium is 
commonly found in rocks of Cretaceous age cspccially shales, and 
in soils derived from them. 
occurs a s  an anion. It may be absorbed on hydroxide precipitates 

bil i ty data for selenates indicate the amounts found in natural  water 
a r e  far  below those theoretically possible. 
factors not yet understood, as well a s  the relative scarcity of 
selenium in rocks and soils, probably is important in maintaining 
observed low levels of selenium in natural  waters .  

Selenium in natural  waters  probably 

Theoretical solu- - such a s  Fe(OH)3 or on hydrolyzzte sediments,. 
. .  - , .  

Adsorption or other 

r - - ,  . 

. ' Surface and ground water ( resul ts  of about 100 analyses) in the 
sta tes  of Colorado, Wyomhg, Kebraska, and South Dakota indicztecl ; 

i selenium in concentrations l e s s  thzn 1 ppm in all cases  and generally 1 

much less .  The waters  were  from rocks a€ Cretaceous age. 

In New Mexico data on selenium in surface water is limited. 
Robert S. Kerr  Water Research Center reports  that selenium in 
surface water f rom the Pecos,  Canidian, and Rio Grande was 
below limits of detection 0. 013 ppm. 
recommended that selenium concentrations used for irrigation 
or continuously on all soil should not exceed 0.05 ppm. 

The Center a lso has  

The USPHS limits for potable water (1946) was given as 0.05 ppm. 
Later drinking water standards (1962) lowered that 1Fmit to 0.01 ppm. 



.. . 
. .  - . I .  , .  
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Excerpts f r o m  "Revisions to the 1962 Drinkjng Watcr Standards. ' I  

By H.O.  Hartling, n-rcrnbcr of thc E P A  Drinking Wstcr Standards 
Advisory Committee. Willing JVatcr, August, ,1973 (pp. 12-14) 

"The 1962 PHS Drinking Water Standards have been re-studied 
and revised by an EP.4 'in-house' technical committee under the 

The revised 
'standards were submittec! in 1971 to an Advisory Committee.. . . . . 
for comments and cr  itiqye. ' I  

- direction of. EPA's 1Vater;Supply Program Division. 

(r 
0 

. .. . "This repor t . .  . . is a brief summary of the Advisory Committee's 
- -  recommendations. I t  

I' 'Health-Approval Limit' is based on a total lifetime e q o s u r e  . 
J 

; 
and should xot be regarded a s  a fine line behveen safe and dangerous 
c on c en t r a t  i on s . ' 
. The health-zpproval limit for "arsenic has been increased 
0.1 mg/l  from the 0.05 m g / l  mandatory and 0.01 m g / l  recozmended 
in the 1962 standards. Arsenic is still regarded as acutely and 
chronically toxic'to man. 
further toxicological studies and from the knowledge that some 
drinking waters  contain up to 0.1 mg/l .  arsenic  without adverse 
effects. Other epidemiological studies have shown adverse effects 
when the arsenic  content exceeds 0.3 mg/l .  
knowledge, the concentration of arsenic  in drinking water not to 
exceed 0.1 m g / l  is considered safe. I t  

The change in the standards is based on 

In light of present  

.. . . 

. -  

I 
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ATTACFIMENT NO. 3 

Data Pertaining to Arsenic and Sclonium in Los Alamos County 
Water Supplv Sys tcnis, - Analytical Methods and Quality Control 
fon file a t  GrouD H-8 Office. LASL). 

. . , . , I  . .  . 1. .New Mexico Public Health Laboratory. Data sheets for 16 analyses 
of well water collected November 4, 1972 (Lab. Nos. C-1040 through 
C-1055). 

. .  . 2. Controls for Environmental Pollution, Inc. Data sheets for water 
quality analyses of 17 samples collected December 21, 1972. 

3. Controls for Environmental Pollution, Inc. Data sheets for water ,* 
i quality analyses of 12 samples collected Apri l  26, 1973. 

4.  Peters ,  R. J .  Evaluation of analysis. Memo: H8M-73-90, 1May22, 1973. 

. 5 ,  Purtymun, W. D. 
Alamos Supply wells and system. iMemo: H8M-73-87, May 30, 1973. 

6 .  Johnson, L. J .  Special analyses on Los A l a n o s  water supply 

I 

. - .  Test program for selected metal  ions in' Los . -  
J .  

- systems. Memo: H8h4-73-95, May 31, 1973. 

. 7 .  Purtymun, W. D. and R. J .  Pe ters .  Occurrence of arsenic  and 

I 

selenium, analyses and laboratory capabilities. *Memo: H8iM-73 -105, 
June 8, 1973. 

. 8 .  Purtymun, W. D. Quarterly progress  report ,  2nd quarter,  April- 
June 1973. Memo: H8, July 6 ,  1973. 

9. Owens, J. W. Precision and accuracy of selenium determination of 
well water using the diaminobenzidine method. 
J u n e  22, 1973. 

LMemo: H8-73-113, 

10. Controls for Environmental Pollution, Inc. Data sheets for 2 4  
quality control samplcs analyzed for selenium during June and July 1973. 

11. New Mexico Public Mcalth Laboratory. Data sheets for 16 analyses 
of ?vel1 water collcctcd J u l y  17, 20 and 23 ,  1973. (Lab .  Nos. 765-768, 
910-918, and 1035-1037) 
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12.Chvens, J.  W .  Analysis of waters  collectcd f m m  the well fields 
for arsenic ,  hcxavalent chromium and selenium. 
July 30, 1973. 

13. Purtymun, W. D. Selenium and arsenic  in  water from supply wells. 
1Memo: H8-M-73-154, August 3, 1973. 

a14. avens, J. VI. Quality control of analysis of well  waters. Memo: 

Memo: H8X-73-148, 

H8-162, August 13, 1973. 

15. a v e n s ,  J.  W. Analysis of exchanged selenium spiked solutions. 
1Memo: H8M-174, August 27, 1973. 

I . , . . . . . 
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ENVIRONMENTAL MONITORING IN THE VICINITY OF 
THE LOS AiAMOS SCIENTIFIC LABOKATORY 

CPlendar Year 1972 

I 

. The cnvironniental monitoring progiam in cffect at the Los Alamos Scien- 

described, Kcsults are given of routine monitoring of radiation levels and ICVC~S 
of radioactive and nonradioactive contaminants in the Laboratory environs. 
including the atmosphere, the b s  Alamos water supply, local surface 'and 
ground water, scdimcnts, and soils. Conccntradons and' levels are comparcd 
With applicable guide values and with rcsults obtained at ocher geographical 
locations and locully during ocher rcpordng periods. Descriptions are givcn of 
specid progains aimed at describing the physical and biological processes 
involved in the tnnsport of hbordtimy-gencratcd radionuclides in liquid waste 
disposal areas. There is dso o description of an environmental survey of certain 
AEC-controllcd land parccls. as well os g ~ t ~ l ~ g i c .  seismic, and meteorologh1 
studics of the L o s  Alamos' area. Technical notes' discuss the use of the 
honeybce as a biolopjcal indicator of radiocontamination, a new gamma-ray 
pulse hcipht analyzer system intended for field use, an automated mctcoro- 
logical data acquisition system, and the dctcrminadon of sit in pine uees near 

-_ *  ti fie-laboratory-of the University o f - ~ i f o r n i a - f o F e n d ~ - y e ~ 7 ~ i ~ - -  . 

' . 

Los Alamos roadways. .. 
.- 

I. INTKODUCIION 

This report describes thc rcsults of the environmental 
monitoring programs conducted by Croup 11-8 (Environ- 
mental and Field Programs) during the calendar ycar 1972 
a t  the LOS Alarnos Sdcntific Laboratory (LASL). This 
facility is administered by thc University of California for 
thc U.S. Atomic Energy Commission (AEC) under Con- 

The Laboratory and the Los Alamos Community are 
located in north-central New Mexico (Fig. 1 )  o n  the 
Pajjlrito Plateau, situated west of thc Rio Crande on the 
castern slopes of the Jemer Mountains (Pronrispicee). 
This location was originally chosen for the atomic wcap- 
ons laboratory during World War I I  becdusc of its.rclrtivc 
isolation, and the area surrounding Los Alamos, including 
all of Los Alamos County and large portions of Sandoval. 
Rio Arriba, and Santa Fe Counties. remnins Lrgrly 
undeveloped except for those areas occupied by the 
Laboratory facilities and associated communities. Urge 

t r a ~ ~  W-7405-ENC-36. 

tracts of land in the Jemez Mountains to the north,  west. 
and south of the Laboratory sitc are held by the U.S. 
Forcst Service and U.S. National Park Service. This land is 
largely covcrcd by fir and aspcn forests that support  t h e  
usual variety of western mountain wildlife.'Agricplture is 
lirnitcd to home gardens and some grazing by beef cattlc. 
In the river valleys to the east, agriculture is restricted to 
relatively small plots supporrcd by irrigation. Primary 
.crops are chili peppers, tree fruits. and alfalfa. Milk is n o t  
produced in commercial quantitics in the immediate vicin- 
ity of L o s  Alamos. More detailed descriptions of thc 
gcology, climatology, and economy of the area are givcn 
in the appendixes of the  January-June 1971 environ- 
mental monitoring report.' 

The laboratory site sovers about 28,000 acres in and 
adjacent to Los Alamos County. The principal mission of 
the Laboratory is, as it has been since its inception i n  
1943, the design and development of weapons for t h e  
nation's nuclear arsenal. This program is supported by 
extensive rcsearch programs in nuclear physics'. 
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hydrodynamics, ' conventiond explosives, chemistry, 
metallurgy, radiochemistry, and biology. In addition to 
the weapons program, considerable effort is directed 
toward the peaceful uses of nuclear energy including 
medium-cnergy physics (Clinton P. Anderson Meson 
Physics Facility), space nuclear propuljion, controlled 
thermonuclear fusion (Sherwood Program). !aser and geo- 
thermal research, nuclear safeguards, biomedical research, 
and space physics. These activities are located in 29 active 
Technical Areas (TA) widely spread over the LASL site. 
The locations of these areas are shown in Fig. 2, the basic 
map to which all others in this report are keyed. Appen-' 
dix B in Ref. 1 contains descriptions of the programs 
being undertaken at each of the Technical Areas. 

-~ . 

tion, water, sediments, soils) conducted by Group H-8 in 
1972 remain substantially unchanged from those reported 
for July-December 1971.' New sampling equipment capa- 
ble of somewhat higher air flow rates is gradually being 
phased into the  atmospheric monitoring program, and 
several new analyses are being conducted on certain water 
samples. Major expansion lies in an area referred to as 
"Special Studies," which encompasses both one-time and 
continuing studies of particularly important or interesting 
aspects of the environmental results of LASL operations. 
A radioecology program funded by the AEC Division of 
Biomedical and Environmental Research (DBER) was ini- 
tiated in FY73 and utilizes LASL liquid waste disposal 
areas as natural laborarories for the study of ecological 
mechanisms that determine the ultimate fate of radio- 
'active contaminants released to the environment. Results 
of the 1971 study of fauna in liquid effluent discharge 
areas mentioned in the July-December 1971 report are 
included in this.report. Also included are results of an 
environmental survey of approximately 5500 acres being 
released by the AEC as unneeded real estate. This survey 
was made in cooperation with other Health Division 

Because averaging is a convenient (albeit occasionally 
misleading) method of concisely representing large - 
amounts of data, many of the results of the LASL envi- ' 
ronmental surveillance efforts are given as averages of two 
or more numbers. A fundamental problem arises, how- 
ever, when one attempts to derivc an average fo r  a data 
set containing  lues lower than some minimum detection 
limit (MDL). We have arbitrarily chosen the convention of 
using the value of the MDL in forming an average when a .  
given measurement falls below the MDL This is done 
without regard to the merit of the choice, knowing at 
least that a consemtiw, or worst case, estimate is ob- 
tained. Furthermore, a set of data containing the value of 
the MDL for one or more entries yields, a t  best, a trun- 

. 
. 

The rou!ine monitoring Droerarns lair, -eS-ernal radia- cated distribution. Thus, no standard deviation or con- 
fidence limit is calculated for such a data set. -.. 

11. EFFLUENTS ASSOCIATED WITH LABORATORY 
ACTIVITIES 

Because the Laboratory is a large, broadly diversified 
organization employing several thousand people engaged 
in fundamental and applied research in the natural sci- 
ences, with emphasis on nuclear materials. the facilities 
include hundreds of potential sources of effluents and 
wastes. Processes known to h a w  the potential for sig- 
nificant releases are confined to only a few locations and 
are rigorously controlled and monitored. Numerous lab- 
oratory hoods, drains, and waste receptacles exist, how- 
ever, where procedural controls are relied upon for proper 
utilization. Information concerning airborne a n d  liquid, 
effluents and solid waste disposal is summarized in this 
section. 

- .  
. groups and the LASL Engineering Department. Investiga- 

tions conducted by outside consultants on the Los 
Alamos geologic 'characteristics and on tornado frequency 
and intensity are also summarized in this section. The 
Technical Notes section, initiated in the July-December 
1971 report, continues with four articles of general rele- 
vance to the field *of cnvironmcntal surveillance. 

Chemical and radiochemical techniques remain essen- 
tially as summarized in Appendix F of Ref. 1. Two major 
refinements recently introduced in the plutonium anal- 
yses are the use of a complete dissolution technique to 
improve and stabilize recoveg and the substitution of 
a2Pu for 'j6Pu as a Acer .  to improve the quality of the 
alpha spectral measurements. An additional staff member 
and a technlcian have been hired by the Group to handle 
the increased workload. 

. 

' 

A. Airborne Effluents 

The major sources of airborne contaminants at LASL 
and the amounts of efflyent from each source are sum- 
marized in Table 1. The "Other" category in Table I 
accounts for certain conventional explosive rests con- 
ducted in accordance. with strict safety precautions by M 
(Dynamic Testing) and W X  (Weapons Engineering) Divi- 
sions at firing sites remote from other occupied Labora- 
tory sites and from residential areas. In addition to the  
radioactive materials listed in the table, t h e  following 
quantities of nonradioactive materials were also used. 
. High explosive 8500  kg 

Lead 1 3 0  kg 
Mercury . l O O k g  

Most of the debris from these tests is deposited in the  
immediate vicinity of the prepared firing site, and little of 
the hazardous material is widely dispersed into the 
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. Beryllium 26 kg 
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' Fig. 2. 
Los Alamos County and LASL Tecknical Areas. 
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/ .  TABLE I 

SUMMARY O F  MAJOR AIRBORNE EFFLUENTS 

2 
3 
9 
21 
33 
35 
41 
43 

0 

680 

<I 
0 

- - 
io 
5 

46 . -- - --. --. .- . . -- 120. . -A__ ..I - 
48 0 27 00 110 8 - -  - - - 0 

50 . . -  140 27 - - - - - - - - - - .  - - - Other - .  87 01 

'Primarily lnTh, an U, U. U, In Pu, and Am. 

'Primarily mixed fission producu. 
'Dcplctcd uranium of varying compositions. 
dKilograms. correspond 10 approximately 0.32 Ci (Ref. 2). This amount not completely dispersed into the environment (see text). 

environment. A program to measure these dispersal frac- 
tions is currently under review, but execution will depend 
on funding and amilability of manpower. 

B. Liquid Effluentr 

Most of the liquid effluent streams of the Laboratory 
are comprised of cooling water and sanitary sewage. The 
effluents are released into canyons that contain intermit- 
tent s u e a m  that recharge water in the alluvium. This 
water is depleted by evaporation and 'transpiration and 
does not'reach the Rio Crande. None of the effluent 
streams recharges aquifers from which municipal, indus- 
trial, or irrigation waters are drawn. 

The primary contaminated. or potentially contam- 
inated, liquid effluents from LASL operations are collect- 
ed by an elaborate system of acid sewers and are treated 
at the industrial liquid waste treatment plant at TA-21 or , 

the central industrial liquid waste ueatment plant at 
TA-50. Effluents from the TA-21 treatment plant are 
released into DP Canyon, a tributary to Los Alamos 
Canyon, and the effluents from TA-50 are released into 
Effluent Canyon, a tributary to Mortandad Canyon. Only 
waters with concentrations lower than those listed in 
Table I1 (Le.. in uncontrolled areas), AEC Manual Chapter 
0524, are released, but enporative and adsorptive pro- 
cesses tend IO concentrate the contamination in the chan- 
nel alluvium. The amounts of radionuclides released from 
these two sources are shown in Table 11. 

I .  

JH 
(ci) 

- 
48 
70 

2900 
2500 
110 

- 

0 - - - 
1800 

The discharge of treated water from cooling towers 
resulted in the release of some chemicals into Sandia 
Canyon from the Zia Company Power Plant in TA-3 and 
into Los Alamos e n y o n  from TA-2. Release of hem-  
valent chromate (Cr+6) is of prime interest, and in April 
1972 the chromate treatment at the power plant was 
changed to a polynodic phosphonate treatment ( sane  
tioned by the U.S. Environmental Protection Agency 
(EPA) and New Mexico Environmental Improvement 
Agency (EIA)), and corrective action is under way by 
LASL for the TA-2 facility. 

C Solid Waste 

Although the disposal of solid radioactive wastes is not  
directly pertinent to an environmental monitoring 

TABLE 11 

SUMMARY OF MAJOR LlQUlD EFFLUENTS 

V o h n e  discharged, 
Radioactivity, mCi 

Plutonium-238 
Plutonium- 239 

Strontium-89 
Strontium-90 

Groee  alpha 

Groe a beta 

Tr i t i um 

TA-21 - 
108 litera 8 . 8  . 

0.93  
0. 16 
0. 10 

' 0.65 

3600 

16 

1.0 . 

T A - 5 0  

57 

14 

- 

7.7 
i. o 

3.5 
5.5' 

380 

6000 

5 
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program, wastes improperly controlled in disposa1 could 
have a most significznt environmental impact. A short 
summary of LASL disposal activities is included here for 
this reason, and to present a more complete picrure of the 
Laboratory's waste treatment effort, p well as to convey 
an idea of the actual amounts of solid waste generated. 

Solid wastes, consisting mostly of contaminated 
sludges' from the industrial liquid waste treatment plants 
and potentially contaminated refuse from routine Lab- 
oratory operations, ire buried in pits at TA-54 on the 
Mesita del Buey and in shafts at TA-21. These locations 
were chosen in consultation with the US. Geological 
Survey ' to assure longtime localizhtion of radioactivity. 
Large pits are nominally 30 m wide by 180 m long by 9 m 
deep, and smaller ones are 15 by 90 by 9 m. The shafts at 

brought the annual average temperature to 48.1°F, only 
0.1'F above the long-term average. Early snow in north- 
ern New Mexico came as a result of abovewerage mois- 
ture and cold temperatures, and local winter resorts were 
open by mid-November. 

The wind rose for 1972, Fig. 3, shows the'predominant - .  
wind direction to be west-northwest for light, moderate, . I 
and strong winds. A breakdown of the winds by time of 
day shows the westerly flow to be most dominant at 
night, giving way to southeasterly mode after sunrise, and 
a weak maximum occurrence of south winds in the after- 
noon. In terms of diffusive mixing of airborne material, 

- .  
4 8  

' i  

however, the west-northwest flow was dominant during 
the night when turbulence levels and mixing rates are 

I 
I 

-..-- IowestI 
TA-21 are nominally 2753ikn diameter and 5 to 20 m In addition to the mean transport property o f  the 
deep. They are asphalt-lined and do not penetrate to the 
water table, which is over 350m below the surface at 

The quantities of materials placed in storage during 
1972 are given in Table 111. The total quantity of radio- 
active material in several of the categories is not estimated 
because individual consignments are below the limits of 
detection for any'device to measure gross activity, and to 
multiply the large waste volumes by any assumed value 
for the possible concentration of rad,ioactivity would be 
false and misleading. Laboratory accountability proce- 
dures, developed over many years, give assurance that 
only small quantities of radioactive materials are con- 
tained in Laboratory trash and scrap. 

TA-2 1. 

. .  

111. METEOROLOGICAL MONITOR IN G PROGRAM 

LASL'S interest in meteorological qriations stems 
from a wide variety of practical problenis including design. 
and maintenance of physical facilities and processing ' 
plants, transport and dispersal of trace atmospheric con- 
taminants, planning for certain research projects, and eml- 
uations required for safety analyses. The .parameters 
chosen for presentation in this report reflect the more 
frequently requested bariables and relate to these practical 
applications. To satisfy' requests for more specialized cli- 
matological data, an  expanding data base is maintained 
and some portions of it arc being traniferred to punched 
cards and magnetic tape to facilitate retrieval. 

Tables 1V and V prestnt means and extremes of tem- 
perature and precipitation for the entire period of record 
and for 1972. respectively. A comparison of the two 
tables shows that the first half of the year was warm and 
extremely dry. Howevcr, above-average precipitation from 
late August through November made up much of rhe 
rainfall deficit, and below-average autumn temperatures 

winds, the turbulent energy of the airflow is an important'  
factor in the dispersal of contaminants. A useful measure 
of thc turbulence is the variation, o r  total range, o f  the 
fiuctuating wind direction, A6, in  a specified period of 
time, and another is the gust faitor, the ratio of the 
maximum wind speed to the average wind speed over a 
given time interval. A l y r  period ending May 7 ,  1972. 
was selected, and the average 10-min variations in wind 
direction and gust factor were estimated for each hour 
from the chart rolls produced by the wind sensors a t  the 
Administration Building (TA-3). These two sets of hourly 
estimates' were analyzed 'according to direction variation 
and gust factor as functions of average wind direction and 
average wind speed. The totality of each set of measure- 
ments was grouped according to direction, speed, and 
direction. variation or gust factor. and the occurrence 
frequency (percentage) was calculated for each category. 
The results for direction variation are 'shown in Fig. 4a, 
and for &st factor in Fig. 4b. Direction and speed are 
given by ohentation of the radial bars, direction variation 
or gust factor is. given by the widths, and occurrence 
frequency by the lengths, of t h e  various segments of each 
bar. 

The patterns demonstrate t ha t  most of the direction 
variation values are between 60. and 120'. The very low 
variation values are associated with weak northwest 
flow-a nocturnal drainage wind. The  highest lateral turbu- 
lence values (variation >120°) are associated with two 
general wind conditions. moderate northwest winds and 
light easteily winds. Both are symptomatic of thermal 
convection associated with afternoon static instability., 

There are some applications, such as drainage design 
and runoff estimates, that require the frequency distribu- 
tion of precipitation rates. F i b r e .  5 presents the average 
number of hours per year that the  rainfall rate was ex- 
ceeded as a function of the  rate in inches per hour. 

..I 

. '  
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TABLE 111 

SUMMARY OF SOLlD WASTE DISPOSAL 

. .  Est imated  Estimated 
Container or  Volume Activity.. 

Stabi l izer  ( l i ters ) . (Ci) 

Metal  drurnr  260,000 9 

Nature of Waste 

Contaminated sludge f r o m  
TA-50 liquid was te  treatment 
Plant 

Contaminated sludge f r o m  
TA-21 liquid was te  treatment 
plant. 

Cement  'paste 530.000 300 i 
I 

! 
I 

1 

I 

I 

I 
I 

i 

I 
I 
i 

j 
I 

! 
I 

I 

€Io t c ell. and-glox eboxw as te E . 
containing U, PU, and fission 
products 

Metal c o n t a i w a .  16,000 --I____-_._ 79  
wooden c r a t e s  ' 

Metal conta iners  340 . 15 Activated metal  

Tr i t ium and t r i t i um contami- 
nated wastes 

Uranium and urani-urn c o n t m i -  
nated wastes 

Metal containers ,  8.700 2000 
concre te  

Metal container s , 39,000 Not e s t i m a t e d  
woodcn c r a t e s  

Plutonium and plutonium con- 
taminated wastes 

Contaminated an imal  t is  sue 

Metal containers ,  83,000 Not e s t i m a t e d  
wooden crates 

Cardboard boxes 450 Not e s t i m a t e d  

Metal conta iners  350 <1 Low level  sou rces  

.Laboratory t r a s h  1,800,000 Not e s t i m a t e d  Cardboard boxes. 
plast ic  bags  

Metal ecrap  Not packaged 1,600,000 Not e s t i m a t e d  

Metal d r u m s  16.000 Not e s t i m a t e d  C1,as s ified 

'Placed in shafts at TA-2 1. 

IV. ATMOSPHERIC MONITORING PROGRAM denotes the distance from the center in kilometers. Thus, 
a station numbered 90-22.7 would be 22.7 k m  directly 
east of the meteorology tower. The locations of all air 
sampling stations are shown in Fig. 6. For clarity. station 
locations are indicated o n  the map by serial n.umbers. and 
the correspondence between these numbers and the radial 
grid designations is given in Table VI. The common name 
associa~ed with each station is also given. 

The air monitoring program is designed to provide for 
general surveillance of the levels of gross alpha and beta 
radioactivity in air, the concentrations of those specific 
radionuclides dlrecrly associated with Laboratory opera- 
tions, and the concentrations of krtain nonradioactive 
materials. 
To provide a system for locating and describing the 

stations, a polar grid has been centered on the site of the 
Laboratory meteorology tower. The station designation is 
related LO this grid by two numbers: the first denotes the 
azimuth in degrees clockwise from north, and the second 

A. Radioactive Materials . 
1. Daily Air Sampling. An air simpler drawing 'air 

through a 78-rnm Microsorban filter having an efficiency 
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Month 

Jan 
Feb 

' Mar 
APr 
May 
JUn 
JUl 
A w  
SeP 
Oct 
NW 
Dec 
Year 

- 

, 
TABLE V 

CLIMATOLOGICAL SUMMARY FOR 1972 

Temperature s (' F ) Precipitation Totals (in. ) 
Snow or Frozen 

Meanr Extremes Rain Precipitation Number of Dave 
Max Min . 

Daily Daily 
Max Min Monthly 

41.7 17.7 . 29.7 
48.1 23.9 36.0 

-- 

58.5 33.2 45.8 
62 .2  36.6 49.4 
67.7 43.1----.55..4-- 
76.7 52.6 64.7 
79 .2  55.5 . 67.4 
74.5 52.9 63.9 

56.8 39.2 48.0 

38.4 18.4 28.4 
59 .4  36.8 48.1 

68.8 47.7 58.2 

39.6 21.3 30.5 

55 
63 
68 
74 
7 6 - .  
84 
90 
83 
78 
74 
51 
50 
90 

Daily Daily PreCiP 
LOW Total M ~ x  Totd M a  SO; 1 h  ----- 

-9 0.24 0.13 ' 3 .6  2.0 2 
5 0.04' 0.02'  0.6 0.4 0 

19 0.09 0.07 0.5 0 . 5  0 
22 0.02 0.02 T T 0 

-. -34---. 0.36-0..-&2-T ____ 2 __-_____ 2 
46 1.66 0.84 - - 5 
49 2.60 0.91 - - 1 
48 2.76 0.61 - .  - 5 
36 3.77 '0.87 - - 7 
19 2.90 0.62 9.0 9 .0  8 
11 1.15 0.50 14.5 9 .0  3 
4 0.80 0.71 2.0 1.0 1 

-9 16.99 0.91 30.2 9.0 4 0  

of about 99.8% for 0.3-pm dioctylphthalate (DOP) parti- 
cles (a standard test aerosol for determining filter effi- 
ciency) and an 80mm Welsh charcoal respirator cartridge 
at  a rate of approximately 200 liters/min is maintained on 
the roof of Building LD-1, TA-50. The filter and the 
canister are changed daily. The particulate material on the 
filter is measured on the day of collection for gross alpha 
and beta emissions on an alpha-beta gas flow proportional 
counter and again 7 to 10 days after collection to measure 

Hourly obsarvalions 

tnstrumenis IOm obove roof 01 
Admlnlrlrohon Bullding or 30m . 
above grade 

- 1-6 mph 62.0% 

0 6-18 mpn 22 5% 

Fig. 3. 
Wind rose for 1972. 

T e m p  
.a80'F 

0 
0 
0 
0 
0 

10 
'16 

5 
0 
0 
0 
0 
31 

- . .  

Temp 
s 15.F 

10 
6 -  
0 
0 
0 
0 
0 
0 
0 
0 
8 

10 
3 4  

long-lived activity. The initial measurements of the soss 
alpha and beta emissions provide an early detection of 
high activities rehive to natural background levels. The  
7day  measurements, d t e r  the decay of radon and thoron 
daughters, arc used as the official records of activity. The 
alpha activity is aonsistently at or near the MDL of the 
system, approximuely IO-" pCi/ml, and is not reported 
here. The seesitivity of the system is adequate to  ghe 
early warning of a significant accidental release. should 
one occur. The long-lived gross beta activky measure- 
ments for 1972 are shown in Fig. 7. They are comparable 
with national s a q l e s  collected by the U.S. EPA: and 
follow cyclic trends established by past years' data.'.' 
This trend is due  to seasonal changes in atmospheric 
mixing that bring fission products from past atmospheric 
weapons testing OD xhe ground. The pronounced peaks in 
mid-January and Lte March are the results of Chinese 
atmospheric n u c l q r  tests of January 7 and March 18. , 

The activity cokc tcd  by the  charcoal canister is meas- 
ured by gamma-ay specrromerry for I3'l. None of the 
charcoal cartridges contained '"1 at a Ievcl of more than 
lo-'' pCi/ml, the estimated MDL of the system. 

' 2. Daily Dcparsidon Sampling. Deposition of gross 
beta activity on a 0.4-rn' precipitation collector located 
at TA-SO is musirred each workday. The collector is 
rinsed with water combined with whatever precipitation 
may have been cdllecred. This water is filtered through a 
Whatmatr 41 filtco and the gross beta activity of the filcer 
and filtrate are measured separately to determine t h e  

I 

i 

I 
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Fig. 4. 
Tiirbulence rose for  direction variation. 

Fig. 4b. . 
Turbulence rose for girst fcictor. ' 
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count b for 30&, and the tenthday count is for 
\ k 500 , I , 1 1 1 1  I I I I I1111 I I 1  1 1 ,  90 m h .  

f 200- 

- a 100 = - expectedly high concentrations of radionuclides not 
H 

covered by the more specific analyses. The results of the 

- -  - 
Cross Actim.ty. The gross alpha and gross be ta  activities 

are measured to mintain JL historical record of these . 
activities and for screening of the samples to detect un- - w  

- - 
a - - 
t 5 0 -  'measurements of longlived radionuclides are summarized 
B in Table VI. 
- c eo The gross alpha measurementS haw been corrected 
e 2 0 -  - ' both for background of the counting chamber and  for the 

approximately 0.1% of beta counts that feed into the 
alpha channel of the counter (cross-talk). Background, a IO 

E 
5 m u i l t e r  from the srnpling array can thus 

- - 
- 

Qcriucd from 1969-70 . Q - 
roin. gouge doto f? 

.F . - I , I  I , , r  I I I I I I I I I  I l l  I l l  

0 - - - Le., count of an mused filter (blank), normally runs 33 -- - 
000s 0.01 0.02 O M  0.1 0.2 0.5 

Precipilolion Rata R (inlh) 

Fig. 5 .  
Frequency distribution of precipitation rates. 

"soluble" component of the deposition activity. This 
separation is conducted t o  provide data for ocher studies, 
however, and for surveillance purposes, the two results are 
added and reported as total gross beta activity. A mcas- 
urement is made immediately to augment the daily air 
sample data and again after 7 days to represent the 
long-lived gross beta activity free of radon and thoron 
products. The gross beta measurements and the natural 
precipitation recorded during the year are presented in 
Fig. 8; they also follow observed cyclic trends,'*' and the 
effects of precipitation scavenging are apparent. 

. 

' 

. 

3. Weekly Air Sampling. The main air monitoring pro- 
gram consists of  a weekly sample collection from 35 
continuous air sampling stations. An extensive revamping 
'in 1971 resulted in a network that required no major 
changes during this reporting period, and virtually the 
entire array was operative during the entire period, giving 
51 weekly samples for all but a few stations. Each station 
consists of a pump that pulls air through a Microsorban 
filter and a Welsh Charcoal cartridge similar to those used 
to collect the daily sample. During the latter part of this 
reporting period, a program to replace some of the older 
and more troublesome pumps with new pumps of higher 
capacity and requiring less maintenance resulted in two 
different flow rates. The flow rate, as measured by rota- 
meters, was 7 0  liters/min except for six new pumps whose 
rate was 200 litershin. ' 

On the first and tenth day after collection, each filter . 
is measured simultaneously for gross alpha and beta activ- a 

ities 'by a gas flow proportional counter. The firstday 

be distinguished from the blank if it contains a total 
activity of more than 44 counts/90 min. Consideration of 
total flow through the filter yields an MDL of about 2 x 
lo-'* pci/ml for the total collection (old pumps) and 
analysis procedure. 

The average gross alpha measurements for the 35 sta- 
tions were higher than those reported previously; how- 
ever, the increase was not due to local sources. b u t  to  the 
1972 Chinese tests. The maximum alpha aniviry 0bse-d 
at  every station occurred during the detection of one 01 
the other of the two Chines  tarrr. Because of the diffi- 
culty in determining when the effects of these tests had 
become negligible, all values were included in the averages 
given in the table. The magnitude of the influences of the 
two tests can be appreciated by observing the daily sam- 
ple concentrations in Fig. 7.  Figure 7 gives only the d d y  . 
gross beta activity, but the weekly gross alpha activity 
followed the same pattern. No local releases of significant 
magnitude were observed. Spatial variations in gross alpha 
activiry mevured at all 35 stations can bedescnbcd by a 
lognor mal distribotion (normal distribution of the log- 
arithms of the numbers) and its associated random fluctu- 
ations (see Fig. 9). Tks lack of significant station effects. 
along with the s . d  range in concentrations, leads one to 
conclude that the taboratory has little influence on the 
level of this activity- 

The gross beta averages, also given in Table VI, are 
higher than previously reported. Again, the maximums, 
and hence the inflared averages, were due to Chinese tests. 
and no local disclurges were observed. The seasonal trend. 
reported previa*'*' and shown in Fig. 7, was also 
observed with the weekly sample data. Results of meas- 
urements at all 35 stations are again lognormally distrib- 
uted (see Fig. 9),  Rflecting the small influence of Lab- 
oratory activities an this level. 

The gross beta measurements were corrected only for 
counter backEound because the cross-talk from' t h e  alpha 
channel is negligib&. Background levels for the counter 
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(blank count 'of 680/90 mk), together with sampling 
techniques, result in a n  estimate of 7 x pqlrn! for 
the MDL of the gross beta activity. 

The charcoal cartridges collected with the weekly par- 
ticulate siniples are analyzed for iodine on a gamma-ray 
spectrometer. Analysis of the cartridges indicated that '"I 
could not have been present at concentrations above 

pCi/ml, the estimated MDL of the system. 

Phtoniuni and A ??~ericiyni. The weekly filters, after 
being measured for gross alpha and beta activities. arc 
combined to represent 4-wk samples from each jtation 
and are analyzed radiochemicall? for 238*?39 Pu. Composite 
4-wk samples from s i x  of ,the stations i re  also analyzed- 
for m4'Am. The M D L  is about pCi/ml for each of 
the three isotopes. These concentrations arc summarized 
in Table V11, and t h e  ="Pu concentrations are shown 3s 
isopleths in ~ g .  10. At least one rneisuremen~ at cach 
station fell below the MDL. 

The ??Pu levels measured during this period followed 
established patterns.-The highest concentrations occurred 
ilorth and east of TA-21 and the CMR Building (TA-3) 
where releases of filtered process air containing traces of 
plutonium occurred (Table I). These results are generally 
consistent with the wind patterns shown in Fig. 3. 

The maximum z'Pu on-site avenge concentntio'n. 8 x 
lo-'' pCi/ml a t  station 304-2.6 (Fig. 6.No. 34, TA-3) W ~ S  

0.004% of the 2 x 10-I2-pCi/ml concentration guide value 
for the soluble form of the isotope, as listed i n  AEC 

. Manual Chapter 0524, for a.controlled are?. The maxi- 
.mum offsite avenge concentration. 4.1 x lo-'? pCi/rnl at ' ' 

station 3 5 0 4 . 3  (Fig. 6 No. 3, Los Ahmos Golf Course), 
was 0.06% of the 7 x 10-'4-pCi/rnl value for uncontrolled ; 

. areas. The maximum 1-month concentration occurred at- 
.- this sarnc station and was 0.5% of the uncontrolled area. 

guide value. Thc highcsr average for the 35 stations 
' . occurred Juring thc periori in which. the  debris of the 

March 18.Chincsc armospheric nuclear test was detected. 
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Fig. 7. 
Daily air sample measurements ofgross beta actiuity. 
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Daily deposition sample measurements of gross beta activity: 
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TABLEVI . . _  . .  

CROSS ALPHA AND GROSS BETA ACTlVlTY MEASUREMENTS OF WEEKLY AIR SAMPLES 

St ation Gross  Alpha Concentration 
hf ap Ar ray  M w  A+ - No. Designation ( l O ' l s  uC i /ml )  

Off-Site Stations: 
1 
2 
3 
4 
5 

' 6  
7 ,  
8 
9 

10 
11 . 

13 
14 

16 
17 
18 
19 

12 I 

15 - 

330-3.8 
335-4.9 
350-4.3 
351-2.4 

3-3.7 
15-2.0 
18-4.9 
36-7.0 
42-3.1 
50-8.6 
55-23.7 
64-5.8 
64- 10.2 
78-12.4 . 

111-10.6 
122-37.2 
132- 11. 1 
164-8.5 
164-9.4 

&:Site Stations: 
20 58-3.1 
21 73-3.0 
22 92-6.7 
23 99-2.0 ' 

24 -1 2 2- 3.7 
25 123-7.0. 

27 156-9.4 
28 189- 2.8 
29 204-4.2 
30 224-3.5 
31 242-6.3 
32 245-3.3 

26 . 141-3.3 

4.2 
3.6 
4.6 
4.7 
4.5 
6.0 
3.6 

6.4 
4.6 
6.2 
7.6 

' 4.7 
3.7 
4.3 
7 .2  
4.2 
4.5 
4.4 

4.8 -% - __-- -. 

2. s 
7.5 
5.3 
9 . 5 ,  
4.0 
4.5 
3.5 
9.8 
3.5 
4.4 
3.7 
4.7 

..3.4 

1.6 f 0 . 2  
1.6 f0 .3  
1.5 t 0 . 3  
1.6 f 0.3 
1.7 * 0.3 
1.4 * 0 ? 3  
1.6 a0.2 

1.9 *0 .4  
1.9 fO .3  
2. 1 f 0 .  5 b  

, 1.6 f 0 . 4  
1.7 a 0 . 3  
1.7 * 0 . 2  
1.6 f 0 . 3  
2.0 * 0.4O 
1.3 a 0 . 3  
.1.4 a 0 . 2  
1.5 f 0 . 2  

.- - .  '2.0-t-0.3- 

1.3 a 0.2 
2.2 0.4 
1.5 f 0 . 3  
1.6 f 0.4b 
1.5 * O . Z  
1.6 a 0 . 3  
1.1 * 0.2 
1.9 f 0.6 
1.3 f 0.2 
1.5 f 0.3 
1.2 0.2 
1.5 f 0 . 3  
1.1 f 0.2 

33 277-3.3 5.2 I 1.5 f 0 . 3  
34 304-2.6 . 4.0 1.5 *0 .3  
35 3 19-3.1 5.3  1.5 f 0.3 

. .  
'Average and 95% confidence limits for the average. 

bone sample lost. 
'TWO qmplcs lost. 

The overall average annual conccntration for the 35 sta- 
tions of the LASL air sampling network was 2.4 x lo-'' 
pCi/ml, as compared to an average annual value of 3.8 x 
10"' BCi/ml for 10 reporting stations of the EPA Radia- 
tion Alcn Network4-' across the U.S. during 1971. 
' The 2 3 ~ u  measurements. not easily represented pic- 
torially, also relate to thr plutonium emissions from the 
CMR Building and TA-21. The inzximum on-site average 
concentration, 1.2 x pCi/ml a t  station 277-3.3 

14 

Gross Beta Concentration 
M a  A+ 

(10'15 uCi/ml)  

16.8 1.9 f 0 . 8  
21.9 1.8 f 0. 9 
15.5 2.0 f 1.0 
24.4 1.9 f 1.0 
18.3 1.9 *0 .9  

. 22.0 . 2.0 f 1.0 
19.9 1.9 0.9 

-- - 2 6 : - 0 d .  8 f I. 0 -- 
19.5 
31.9 
25.7 
16.5 

' 29.4 

16:4 
19.2 
.19.0 
21.9 . 
32.7 

15.9,  

14.1 
18.6 

. 17.6 
18.7 
20; 3 

. 17.7 
20.3 
32.7 
21.4 
23.'2 
20.8 
22.7 
17.6 
21.5 
19.4 
21.4 

2.0 f 1.0 
2.0 f 1.3 
1.9 f 1. 1% 
1.9 f 0.8 
1.9 f 1.2 
2.2 * 1.0 
1.8 a 0 . 7  
1.8 f 0.8O 
1.9 * 0.8 
1.8 a 0 . 9  
1.8 f 0.8 

1.7 aO.6 
1.9 f 0 . 9  
1.8 f 0 . 8  
2.0 * 0.9b 
2.0 f 1.0 
1.8 f 0 . 7  
1.7 f 0 . 9  
2.1 f 1.3 
2.0 f 1.0 
1.9 f 1.0 
1.8 f 0.8 
1.9 f 1.0 
1.8 f 0.8 
2.0 * 1.0 
1.7 a 0 . 8  
1.8 f0.9 

. I  . 
! - .  

- ,  

Remarks  

Diamond D r i v e  - 
Arkansas Avenue  . 
Golf Course 
F u l l e r  Lodge 
Cumbres Jr.' High 
Acorn  S t ree t  
Barranca School  
Guaje-Booster 2 
Airport  
Guaje Booster  1 
Es paxola 
Bay0 STP' ' ' 

Well G-1 
Well  LA-3 
White Rock STP 
Santa Fe ' 
Pajar i to  A c r e s  
Bandelier Lookout 
Bandelier HQ 

TA-21 
TA-53 

. .  Well PM-1 
Beta Site 
Pajar i to  Boos te r  2 
Pajar i to  Boos te r  1 
TA-36 
TA-33 
TA- 15 
TA - 49 
TA- 11 
W. J e m e z R o a d  

I -  TA- 16 
TA-6 
TA-3 
TA - 43 

(Fig. 6 No. 33, TA-6), was 0.006% of the AEC Manual 
Chapter 0524 guide limit of 2 x IO-" for the soluble 
form of the isotope for controlled areas, and the maxi- 1 

mum off-site average concentration, 7.3 x IO-'' pCi/rnl at 
station 42-3.1 (Fig. 6 No. 9. Los AlHrnos Airport), WY 
0.1% of the 6 x 10-'4-pCi/ml guide limit for uncontrolled 
areas. The maximum off3ite average for a given month, 
3.6 x pCi/ml, occurred a t  station 330-3.8 (Fig. 6 

- 



. .  . 
1 1 1 1  I I I I I I I I I I I l l  I No. 1, Diamond Drive), and was only 0.6% of the uncon- 

1 . trolled area guide value. The overall average annual  con- 
centration for all' 32 stations was 4.5 X 1 0 - l ~  pCi/ml, 
compared to an average value of 5.0 x pcilml for 
the 10 reporting stations of the EPA Radiation Alert 
Network. 

The highest average '*'Am concentration of the six 
stations routinely measured, 4.4 x lo-'' pcilrnl.  occurred 
at  station 73-3.0 (Fig. 6 No. 21, TA-53), the station 
closest to TA-21, where "'Am emissions may be expected 
in association with plutonium. This value was less than 
0.001% of the AEC Manual Chapter 0524 concentration 
guide F l u e  of 6 x lo-'' pCi/ml for the soluble form of 
the isotope. The effort directed at measurement of this 

::I - - .isotope will be s t u d l x l n  greater detail during 1973 in 

3 s  order to develop a more comprehensive program. 

2.4 - 

- 

..-. - 

L o - " "  I ' I  I I ' I ' I 1 1 1 1  s IO 20 40 60 80 90 95 99 Uranium. An aliquot of each of the 4-wk composite 
samples was saved to form a 12-wk composite which was Cumulative Percent Of Measurements Les5 Than C 

Fig. 9. analyzed fluorometrically for uranium. The MDL of the I 
system, which does not distinguish separate uranium iso- 
topes, is about 0.5 x lo-'' pg/ml. Although depleted 

Logrcritbmicpob~bi~ty plots of weekly gross uct- 
ivity measurements. 

I 

uranium is involved in LASL explosive tests, there does 
not appear to be a station effect with distance from the 

I 

I 

Fig. 10. 
Plutoniunr-238 concentration isopletbs. 
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-. . TABLE VI1 

PLUTONIUM AND AMERICIUM CONCENTRATIONS IN AIR 
<. 

* .  - . .  

Station 
Map A r r a y  - No. Des ipa t ion  

Off -Site St ations : * 
1 330-3.8 
2 335-4.9 
3 350-4.3 
4 . .  
5 3-3.7 ..# 

6 . - 15 -2.0 

351-2:4 . . .  
- 

7 
8 
9 

10 
. 11 

12 
13 
14 
15 
16 
17 
le 
19 

18-4.9 
36-7.0 
42-3.1 
50-8.6 
55-23.7 
64-5.8 
64-10.2 
78- 12.4 

11 1 -  10.6 
122-37.2 

, . 132-11.1 
164-8.5 
164-9.4 

&-Site Stations: 
20 58-3.1 
21 73-3.0 
22 92-6.7 
23 99-2.0 
24 122-3.7 
25 . 123-7.0 
26 141-3.3 
27 156-9.4 
28 ' 18912.8 
29 204-4.2 
30 . 224-3.5 
31 242-6.3 . 
52 245-3.3 
33 277-3.3 
34 304-2.6 
35 319-3.1 . 

. a a e p u  . '  a s e h  a4rAm 
Concentration Concentration Concent ra t ion  
Max A+ Max A+ M U  A* 
110-17 u C i / d )  ' j i O - 1 7  uCi/ml) (10-1' u C i / m l )  

3 . 4  1.7 36.3 6 .9  . - - 
16.0 4 .7  - - 

35..0 4 .1  11.7 4 . 0  - - 19.4 , , 

11.7 - 3 . 1  ' 10.4 4 . 3  
2.4 19.1 5.0 - - . 7 . 0  

a .  . l  

3 .2  

- - 
--- .. 

3.3  1.4 10.8 3 .5  0 
~~ 

'3 .7  1.5 
7 .3  1.9 

20.9 2.8 
6 . 8  2.5 
1 .9  . 1.4 

13.6 2.9 
3 .1  1.6 
4 .6  . 1.9 
9 .9  2.2 
2.6 1. 4b 

5 .9  1. 7b 
3 .6  1. 6b 

4 .8  1.9 

17.6 3. 1 
5 .3  . 1.9 
4 . 2  1.7 
8 .1  2.5 

24.1 3.4 
4.7 1.7 
5.1 1.2 
3.7 1.8 
4 .9  1.9 
5 . 2  2.0 
5 . 9  1.8 
9 .4  2. 1 
5 . 8  2. 1 

13.3 2.8 
4 0 . 4  8.0 
25.7 5.0 

*Indudcr one 3wk ample and rwclvc 4 4 k  smplcS. . 

bone sample lost. 
%o samples lost. 

14.8 4 .6  - 
8.7 3.6 - 

26.5 I 7.3  I - - 
19.7 
10.8 
12.2 
12.6 
8 . 9  

18.6 
7 . 3  

10.5 
14.4 
10 .1  

11.2 
14.8 
11.3 
11.2 
10.6 
14.3 
13.6 
9 .9  
8 .9  

24.1 
9 .9  

10.1 
7 . 6  

93 .0  
22.4 
12.2 

4 . 7  
3 .8  
3.7 
4.7 
4.1 
6 .1  
3.3b 
3 .8  
3. 1b 
2. 8b 

5.3  
4; 5 
3.2 
4.3 
3.8 
3.7 
4 .5  
3.7 
3 .2  
5.6 
3 .0  
3 .4  
3.6 

11.7 
5.8 
5 .0  

1 :  

- !  

. I 

areas of the explosive testing. The concentrations, given in every week for tritium measurement. Air is drawn 
Table VIII. are approximately 50% lower than those through a rube of silica gel dcssicant kt an average flow of 
reported for the last 6 months of 1971. approximately 50 rnlhin. This procedure permits water 

vapor collection at about 95% efficiency. Thewater vapor 
is collected by heating the dessicant and condensing the 
resulting vapor. A standard aliquot of this water is 

' . 

Tritium. In addiiion to the particulate sample and the 
'" I sample. a separate sample is collected at each station 

16 
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TABLE VI11 

TRITIATED MOISTURE AND TOTAL URANlUM CONCENTRATIONS IN AIR 

Station 
Map A r r a y  - No. Designation 

Off-Site Stations: 
1 330-3.8 
2 335-4.9 
3 350-4.3 
4 351-2.4 
5 - 3-3.7 
6 - - r 5 - 2 , 0 - .  - 
7 
8 
9 

10 
' 11 

1 13 
14 
15 
16 
17 . 
18 
19 

/ 12 

18-4.9 
36-7.0 
42-3.1 
50-8.6 
55-23.7 
64-5.8 
64- 10.2 
78-12.4 

111-10.6 
122-37.2 
132- 1 1 . 1  
164-8.5 
164-9.4 

&-Site Stationr: 
20 58-3.1 
21 73-3.0 
22 92-6.7 
23 99-2.0 
24 122-3.7 
25 123-7.0 
26 141-3.3 
27. 156-9.4 

. .  28 189-2.8 
29 ,. 204-4.2 
30 . 224-3.5 5 

31 242-6.3 
' 32 245-3.3 

33 277-3.3 
. 34 . 304-2.6 

35 3 19-3.1 

Tr i t i a t ed  Moisture  
Max Av 
(IO-" UCi/ml)  

.8.3 2.5 
4 . 3  2.1 
7; 7 2 .2  

1.2 2.9 . 
8.7  2.9 

L.U.-l- 

analyzed for tritium content by liquid scintillation count- 
ing and the resulting figure is combined with the average 
humidity for the week to obtain an estimate of the 
average tritiated vapor content per unit volume of air. The 
collection system and counting procedure result in a MDL 
of approximately 5 x lo-'' pCi/ml (50% relative humid- 
ity. 9OC temperature, 7 5 0  mbar pressure). 

Measurements of rritiated water vapor in air are sum- 
marized in Table VI11 and shown graphically as isopleths 
h 'Fig. 11. At least one measurement at each station fell 

7.1 

a. 6 

8.0 
19 

3 . 6  
5.7 
6 . 8  
6 .5  

4 . 6  
6 . 8  

6 .0  

8 .9  

65 

12 
18 
1 1  
7 0  
11 
21 
15 

23 0 
7 .7  
5 . 3  
4.8 
4 .2  

8 . 4  
12 

16 
8 .3  

. 2.3 
2.3 
3.6 
2.3 
2 .0  
2 .4  
2.2 
2 .1  
2.5 
2. I 
2.3 
4 . 4  
2 .2  

3.6 

3.3 

3.2 
4.8 
2.9 

2.8 
2. I 
2.4 
2.1 
3.1 
2.9 
3.3 
2.8 . 

3 - 3  _ .  

I 1  
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Total Uran ium 
M?UC AV 
(1o-m u g l m l )  

1 .0  0.9 
0.9 0.7 
1 .8  1 . 1  
0.8 0.6 
1.7 1 . 1  

-1.8-- --- 1.0 
1 . 1  
1.2 
0.8 
1 .5  
1 .8  
0.9 
1. 3 
1.0 
1 . 2  
0.9 
1.1  
'0.9 
1.7 

1 .0  
1 . 2  
1 . 1  
1 .4  
0 .8  
0 .9  
1 .3  
1.2 
1 .1  
2.4 
0 . 8  

0.9 
0 .8  
0 . 6  
0 .7  

0 . 7  

0 . 6 .  
0.9 
0.6 
0.8 
1 . 1  
0.6 
0.8 
0.7 
0.8 

0.7 
0.6 
00.9 

0. a 

0.7 
0.7 
0.6 
0.7 
0.7 
0.6 
0 .6  
0.9 
0.6 
1.2 
0.6 
0.6 . 
0.6 
0.6 
0.5 
0.6 

I .  

I 

! 

! 
i 
I 

! 
I 

I 

I I 

! 

I 

below the MDL. As expected, the highest concentrations 
were near TA-33 and TA-35 due to tritium releases (Table 
I). The highest average for an on-site station, which 
occurred at 156-9.4 (Fig. 6 NO. 27, TA-33). was 0.004% 
of the conantration guide value for controlled areas of 5 
x 10- pCi/ml, as listed h AEC Manual Chapter  0524. 
The highest average for an off-site or uncontrolled area 
occurred at station 42-3.1 (Fig.6 No.9, Los Alamos 
Airport) and was 0.02% of the  AEC recommended guide 
of 2 x IO+ pCi/ml for uncontrolled UQI. 

. 
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Fig. 11. 
Tritium concentration 'isopletbs. . 

I 

I 
! 

I 
! 

I 
i 

I 
.I 

I 

B. Nonradioactive Materials. 

A sample of 24-h duration is taken on the roof of the 
Occupational Health Laboratory (TA-3) and is analyzed 
by Croup H-5 (Indusrrial Hygiene). The sample is taken 
on a different day approximately every second week by 
drawing air at about 1500 l i tershin through an 8- by 
10-in. glass fiber filter provided by the EPX. The filters 
are then analyzed for suspended particulate material, 
benzene-soluble o r p n i i  material, cadmium, and lead. A 
similar sampling arrangement is used with a Whatman 41 
filter for airborne beryllium measurements. The rcsults of 
these analyses for 1972 are given in Table IX. Geometric 
means were not calculated when several samples of a 
group fell below the MDL. 

The state of New Mexicb has established ambient air 
quality standards? and .cbmpuisons are nude to these 
standards. The Los Alamos geometric mean was about 
28% of the established standard of 60 pg/m3 for thc 
annual gcomctric mcan for total suspended particulates. 

18 
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The maximum beryllium concentration was 4% of the 
permissible 30-day average of 0.01 pg/m3. The total 
heavy metals (atomic number greater than 21) concentra- 
tion standard is 10 pg/m3, again based on a 30-day 
average. The Los Alamos total of maximum lead and 
cadmium concentrations was less than 6% of this value. 
These low levels of nonradioactive atmospheric contam- 
inants tend to reflect the.rura1 location of Los Alamos 
and the low level of industrial activity. 

V. EXTERNAL RADIATION MONITORING PRO- 
GRAM - 

A thermoluminescent dosimeter (TLD) array is main- 
tained to monitor gamm3 and x-radiation at natural back- 
ground' levels to provide information on any. possible 
contribution from Laboratory activities. The stations rhat 
constirutc this army haw been assibmed polar grid Jesigna- 
tions according to the same scheme used in the  

. 

. . .  



TABLEIX ' 

NONRADIOACIIVE PARTICULATE CONCENTRATIONS IN AIR.  
1 .  

Geomet r i c  
Mean Maximum 

i 
I .  

No. of Conc e n t r  a tion Concentration, MDL 
Contaminant Samples (u a / ma 1 (ug/m3) bn/rn3) 

Suspended particulates 30 16.6 65.2 0.2 
Benzene soluble organics 31.  -- - 4.6 0.4 
Cadmium 31 -- 0.0095 . 0.000003 
Lead 31 
Beryllium 

0.063 0.57 . 0 .0009  
0.0004 0 .00002  29 -- . .  

-. 

atmospheric monitoring program discussed in See. IV. 
Their locations are shown in Fig. 12, again using serial 
numbering on the map for clarity. 

Each of the 59 stations in the array is composed of 
three Hdrshaw TLD-100 chips. These are cut' from single 

crystals of LiF (natural lithium) and are 3.18 mm square 
by 0.89 mm thick, with a mass of 23 to 24 mg. T h e  three 
chips are wrapped together in aluminum foil a n d  put in a 
17-mmdiam by 50-mm-long cylindrical polyethylene con- 
tainer for placement in the field. The TLDs i n  the field 

Fig. 12. 
Locntions of tbeTniolionbesceiIt dosimeter stations. 

1'  

\ 
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are exchanged with fresh ones at regular periods and the 
thermoluminescence is measured by means of an Eberline 
TLRd reader. The exposure of each chip is inferred, using 
identical calibration chips h a t  have received known expo- 
sures from a source under controlled conditions. The 
average of the three exposures is then taken to give the 
total exposure for the period of the exchange at the 
particular station. 

The stations were operated on a 4-wk exchange sched- 
ule for the first 24 wk of 1972, starting January 12. . 
Operating experience revealed that the exchange intern1 
could be relaxed to 12 wk for 45 of the 59 stations. The 
last exchange for which data are available for this report 
took place December 12, giving 48 wk of data for the ' 
year. 

exposure rate, which remained fairly constant over the 
year at  approximately 13 mR/nionth. 

Total exposures. for calendar year 1972 at the 59 TLD 
stations in the Los Alamos area were estimated from the 
48 wk of data and are preiented in Table X. The spatial 
variation can be accounted for by statistical fluctuations 
about a central mean value, except for five stations. These 
stations, one offsite and four onjite, are discussed later 
and u e  excluded from the following argument. I t  can be 
shown statistically that t hex  exposures fit a lognormal 
distiibution function reasonably well, a result consistent 
with the results of many other environmental measure- 
ments. A. geometric mean of 147 mR and a geometric 
standard deviation of 1.1 7 (multiplicative) are obtained 
for the 21 of f4 te  stations, with corresponding values of 
160 mR and 1.14 for the 33 onJite stations under consid- 
eration. Furthermore, these means are statistically equal 
at the 95% level of confidence, so that the entire g r ~ u p  of 
results may be adequately described by a single lognormal 
distribution with a geometric mean of 155 mR ind a 
standard deviation of 1.1 6, as shown in Fig. 13. The lack 
of significant station effeas indicates .that this level of 
external radiation is caused by natural terrestrial and solar 
sources, the variation being due to the random nature of 
these sources. For comparison, TLD-measured exposure 
at Colorado Springs (elevation 1880 m) is reportedg to be 
about 143 mR/yr, and the range at locations closer to sea 
level is likely to be 25 to 80 mRlyr, depending on 

The single offsite staiion not included in the abovc 
discussion is located a t  the headquarters complex of 
Bandelier National Monument (station 164-9.4, Fig. 1 2  
No. 22). This station indicated slightly higher levels than 
the other stations during the July-December 1971 report- 
ing period as well. None of the air samples collected a t  
this same station indicated any unusually high levels of 
airborne radioactivity. It is very doubtful thnt the re- 
sponx of the TLDs at this station is due to Laboratory 

In general, there was very-little t h p o r a l  ;ariation-in--- 

geology. 

20 

activities. It is probably due to a combination of two 
effects: first, a slightly higher than normal contribution 
from naturally occurring tetrestrial gammairnitting radio- 
nuclides; and second, the geometry of the station. The 
station is located next to an adobe-brick wall at the 
bottom of a 175-mdeep canyon which is about 3 5 0  m 
wide. 

Of the four onj i te  stations mentioned above, two, 
stations 129-3.9 (Fig. 12 No. 33, TA-18) and 138-3.4 
(Fig. 12 No. 35, TA-36) are positioned SO as to monitor  
TA-18. Their response is due solely to operation at TA-18 
of fast burst reactors (research reactors that are operated 
in such a manner as to produce very short and .very 
intense bursts of neutrons). A third,station lS2-9.2(Fig. 1 2  
No. 38, TA-39) is located near t h e  base of  a cliff approxi- 
mately- 75-m iiighTNi(oWsa.miler %located arthis station 
for comparison, but the somewhat elevated level reported 
during 1971 indicates that terrestrial sources, mentioned 
in fhe preceding paragraph, could quite possibly account 
for the high rneasuremcnt. The cause of the high measure- 
ment at the remaining station, station 75%3 (Fig. 1 2  
No. 28; Highway 4), is unexplained. 'No .'air sampler is 
located there, and a high TLD indication was not reported 
during 1971. I t  is doubtful that  Laboratory activities 
influenced either of the latter two results. The three 
stations whose results are not clearly understood will be 
studicd further by use of field instrumentation and  by 
small displacements of the TLD packets from their usual 
positions. 

. I 

. I  

I 

VI. WATER MONITORING PROGRAM 
1 

The water monitoring progiam is designed for surveil- 
lance of the b s  Alamos municipal water supply drawn 
from the deep aquifer underlying the Laboratory area, as 
well as for geceral surveillance of the ground and surface 
waters in the vicinity. Samples from supply wells are 
collected at the individual wellheads during pumping, and 
samples of surface water are bailed from a convenient 
pool or allowed to flow directly into the sample con- . 
tainer. For samples from observation holes and test wells, 
.sufficient water is drawn and discarded to make the 
sample representative of the ground water at  the t ime of 
sampling. All I samples are analyzed by radiochemical , 

methods for gross alpha, beta, and gamma activities and 
for tritium, plutonium, and cesium (137Cs). A fluoro- 
metric technique is used to"measure uranium concentra- 
tion. Standard chemical analyses are made for calcium, 
magnesium, sodium, fluorides, chlorides, nitrates, carbon- 
ates, bicarbonates, chromates, total dissolved solids, hard- 
ness, pH, and conductivity. Concentrations of mercury, 
cadmium, lead, and beryllium are measured to establish 
background levels for these metal ions and to assure that 

' 
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- .  TABLE X 

SUMMARY OF THERMOLUMINESCENT DOSIMETER MEASUREMENTS 

Station Exchange Annual 
Array Exposure  - No. De signation 3zr [mR) Remarks 

Map 

Off-Site Stations: 
1 3 15-3.6 12 130 47th Street  
2 330-3.8 12 146 Diamond Drive 
3 335-4.9 4 -  124 ' Arkansas  Avenue  
4 3 5 0 ~ 4 . 3  . 12 156 . Golf Course 
5 351-2.4 12 . . 14 1 F u l l e r  Lodge 
6 3-3.7 . 12 196 Cumbres  Jr. High 
7 .  15-2.0 12 . * 153 A c o r n  Street 
8 18-4.9 4 133 B a r r a n c a  Schoo l  
9 20-5.8 12 194 Sportsman's Club 

10 ' 36-7.0 12 .- 148 Guaje Booster 2 
11 42 -3 .-F- 4 187 A i r p o r t  
12 . 50-8.6 ' 

13 55-23.7 
14 64-5.8 
15 64- 10.2 
,'6 78- 12.4 
J7 83- 10.7 
18 111-10.6 
19 122-37.2 
20 132- 11. 1 
21 164-8.5 
22 164-9.4 

A v e r a g e  - 
On-Site Stations: 

' Range 

23 18-0.2 
24 23-1.9 
25 58-3.1 
26 73-3.0 
27 75-5.3 . 
28 83-8.1 
29 92-6.7 
30 99-2.0 

' 31 122-3.7 
3 2  123-7.0 
33 129-3.9 
34 134-5.5 
35 138-3.4 
36 140-7.3 
37 141-3.3 
38 152-9.2 
39 . 156-4.2 . 

, 4 0  156-9.4 
41 174-6.4 
4 2  184-2.0 
43 184-5.1 
44 '189-2.8 
45 204-4.2 

. 225-1.9 
225-3.8 47 

48 . 228-4.7 
. . 49 242-6.3 

50 245-3.3 

46 I 

12 
12 
12 
12 
4 

12 
4 

12 
4 

12 
4 - 

12 
4 

12 
4 

12 
12 
12 
12 
12 
12 
4 

12 
4 

12 
12 
12 
12 
12 
12 
12 
12 
4 

12 
12 . 
12 
12 
4 

12 

137 
1 r l  
17 9 
14 1 
14 1 
138 
1 27 
145 
123 
174 
229 
147 

137- 157 

117 
203 
1 24 
139 
135 
244 
17 3 
152 
188 
189 
597 , 

188 
339 
174 
215 

, 236 
174 
155 
153 
18 1 
16 1 
193 
15 1 
153 
152 
166 
162 
158 

_. 

Guaje Boostei 1 
E s p a o l a  
B a y o  Canyon STP 
Wel l  G-1 
W e l l  LA-3 
Totavi 
White Rock STP 
Santa Fe  
P a j a r i t o  Acres  ' 

Bandelier Lookout ' 

Bandelier HQ 

TA-50 
T A - 2  
TA-21 
TA-53 
E a e t  Road 
Highway 4 
W e l l  PM-I - 
B e t a  Site 
P a j a r f t o  Booster 2 
P a j a r i t o  B o o s t e r  1 
TA- 18 
TA-36 
TA-36 
W a t e r  Canyon 
TA-36 
TA-39 
TA-36 
T A - 3 3  

TA- 15 

TA- 15 
TA-49' 
.E. TA-9 . 
TA-11 
Highway 4 
W. Jemez Road 

Highway 4 

Highway4 . 

TA- 16 

21 
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I 
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I 

i 
i 
! 

I 
I 
i 
! 

i 
8 

i 
I 
I 

i 
I 
i 
I 

i 
. I  

i 

i 
1 
! 



. Station ' 

Map Array 
No. 
51 
52 . 
53 
54 
55 
56 
57 
58 
59 

Aver age. 
Range 

- Designation 

251-5.0 
254- 2.8 

, 261-4.3 
' 277-3.3 
' 286-4.5 

304-2.6 
319-3.1 

296-1.8 

346-3.2 - 
All Stations: 

Average.' - 
Range . - - . 

Exchange 
Interval 

12 
12 
12 
12 

' 12 

12 
12 
12 

0 

4 .  

- .  . 

- _ _  _---- 

. Annua l  
Exposure 

Remarks 0 
147 TA- 16 
156 . -E. TA-9 
167 TA-9.  
134 : TA-6 
163 W. J e m e z  Road 
157 OHL 
150 TA-3 
16 2 TA-43 
149 Trai ler  Court '- 
160 . 

152- 168 

, I  

_- -. 
155. 

- - ----149461 

'Geometric mean. Range gives the 95% confidence limit for the average. and WPI cdculntcd from the gcomerric 
nandsrd deviation. Stations 22. 28, 33. 35. and 38 arc nor included in these ealculanons (see text). 

no hazardous concentrations remain undetected. Andyses 
for .other constitucnts may be run in addition to, or 
instead of, the above if there is evidence that such anal- 
yses are necessary. 

The Flutonium determinations performed on the.se 
water san;p!es deserve special mention because tenuous 
identifiutid.is of trace amounts of this material were 
made on several occasions. These identifications are 

Cumulative Percent Of Measurements Less Than E 

Fig. 13. 
Logaritbmic-probability plot of annual exposure 
meuswements. 

believed to be due to cross-contamination in the analyt- 
ical laboratory or to fluctuations of the MDL, both very 
real problems at the low concentrations being investigated 
here. Thus, those samples in which traces of plutonium 
were found are reported, although they are probably not 
indicative of actual plutonium contamination of the water 
from which they were taken. Verification will depend 
upon patterns established by analyses of future sample 
collect ions. 

A. b s  Alarnos Water Supply 

The municipal water supply system at  Los Alamor k 
operated and maintained by the Utilities and Engineering 
(UIE) Division of the Zia Company under contract to the 
AEC. Operational records are provided to Group H-8, 
which acts in an advisory capacity concerning use of 
system equipment and long-range utilization and conser- 
vation of the deep aquifer from which the water supply is 
drawn. LASL reports are used for reporting annual evalua- 
tions of operations to the AEC and for publication of 
other specific information as it b e c o m a  available.'0s" 

During 1972, about 6.8 billion liters of water were 
supplied to Los Alamos from 16 supply wells ranging in 
depth from 265 to 795 m and from one gallery which has 

'been developed on the eastern flanks of the Jemez Moun- 
tains (Fig. 14). These sources, as well as two test wells, 
were sampled to monitor the quality of water in the main 
aquifer. The range and average of constituents i n  this 
water are given in Table XI. 

There is a slight mriation in water quality from periods 
of light pumpage (winter) to periods of heavy pumpage 
(summer). The routine radiochemical, chemical. and 

. .  
- I  

! 
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Fig. 14. . 
Locations of Los Alamos water supply system wells. 

. metal-ion analyses indicated no significant change in 
water quality during this reporting period as compared to 
previous analyses.1m2 Except for two instances, the maxi- 

. mum concentrations were well below the limits defined 
by the appropriate U.S. Public Health Service standards" 
for drinking water or Foncentration guides for radioactive 
materials as given in AEC Manual Chapter 0524. Table If 
(uncontrolled ares).  The two high concentrations were 
fluoride and dissolved solids, at one well each. The 
averages in both' instances lvere within the standards. 
To evaluate the quality of water with respect to certain 

chemicals 'specified in the drinking water standards, a set 
of 17 samples was sent to an outside contractor. Controls 
for Environmental Pollution, Santa Fe, N.M., for a special 
set of analyses for arsenic, barium. copper, cyanide, iron, 
manganese, selenium. silver, and zinc (Table XI). At two 
wells, traces of arsenic were found, one above the recom- 
mended limit of 0.01 Pg/ml given in Table 5.21 of 
Ref. 12. and one at the rejection limit of 0.05 &/ml given 

' 

in Table 5.22. Consequently, another set of 16 samples 
was collected and sent to the N.M. EIA laboratories for a 
reanalysis for arsenic. copper, selenium, and zinc. T h e  
higher of the two arsenic concentrations was corrob- 
orated, whereas the lower was not-instead, a similar low 
level was found in another sample. The two lower values 
were very near the MDL for the analytical procedure and 
might be  erroneous, whereas the higher verified value 
appears to be real. However, the arithmetic average arsen- 
ic concentration for the 16 producing wells falls well 
below the rejection limit, as does the average weighted by 
pumpage (the offending well, LA-6, produces on ly  5% of  
the Los Alamos water supply). The presence of arsenic in 
natural water is not uncommon, and is due to its presence 
in the aquifer rather than to contamination. The problem 

- - ~ i l d b e J t u d i e d - f u r ~ ~ ~ ~ ~ - ~ s ~ n ~ ~ a t i o n s  of all 

' 
1 

' 

other materials covered by these special analyses fell 
below the recommended limits. 

H. Regional Surface Waters 

Off-site rivers and reservoirs in and adjacent to the Los 
Alamos area arc sampled and analyzed routinely to pro- 
vide information on general water quality in the area and 
to serve as background f o r  other measurements During 
this period, 16 water samples were collected at four river 
stations: the Rio Chama a t  Chamita, and the R i o  Crande 
a t  Embudo. Otowi, and Cochiti (Fig. 15). Sixteen water. 
samples. two each, were taken from the other stations a t  
Caliente River, Santa Cruz Reservoir, Tesuque Creek. 
Galisteo Reservoir, 'the R io  Grande at Bernalillo, Jemez 
Creek, Fenton Lake, and Abiquiu Reservoir (Fig. 15). 
Only one sample was collected from Jemez Reservoir. 
These nine stations are 3 5  to 50 km from the approxi- 
mate center of the LASL site. 

The range and average of constituents of water from 
these sampling stations are shown in Table XII. T h e  
quality of this water fluctuates drastically d u e  to varia- 
tions in discharge and in size and terrain of the drainage 
area. Jemez Reservoir was dry when visited i n  early sum- 
mer. In late fall a sample of base flow was collected from 
the channel below the reservoir. The water was highly 
mineralized (dissolved solids 1430 Pglml). as were both 
samples  f rom Calisteo Reservoir (dissolved solids 
1580 pglml and 3030 pg/ml). The high mineral concentra- 
tions in these waters are due to the small dilution b y  
runoff of the base flow which leaches minerals from the 
"red bed" ie r r in  that constitutes most of the drainage 
area of these two screams. Traces of '=Pu were  reported 
in water collected from the Caliente River in  the spring 
and in both samples of water callected from Santa Cruz 
Reservoir collected in the  sprins and fall: Again. identi- 
ficstion of "'Pu is tenuous at these low levels.. 
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in Table 5.22. Consequently, another set of 16 samples 
was collected and sent to  the  N.M. EIA laboratories for a 

. higher of the two arsenic concentrations was corrob- 
orated, whereas the lower w a s  not-instead, a similar low 
level was found in another sample. The two lower values 

! 

! 
i 

reanalysis for arsenic, copper, selenium, and zinc. Th; 

I 

- I  
- i  

. 

' ~~~~~~ LEGEND . 
~ L A S L  site 
d l n d i a n  lands 

4 Deep well 

Fig. 14. 
Locations o f  Los Alamos water supply system wells. 

. metal-ion analyses indicated no significant change in 
water quality during this reporting period as compared to 
previous analyscs.'n2 Except for two instances, the maxi- 
mum concentrations were well below the limits defined 
by the appropriate U.S. Public Health Service standardsI2 
for drinking water or concentration guides for radioactive 
materials as given in AEC Manual Chapter 0524, Table I1 
(uncontrolled areas). The two high concentrations were 
fluoride and dissolved solids, at one well each. The. 
averages in both instances were within the srandards. 
To evaluate the  quality of water with respect to certain 

chemicals specified in the drinking water standards, a set 
of 17 samples was sent to an outside contractor, Controls 
for Environmental Pollution, Santa Fe, N.M.. for a special 
set of analyses for  arsenic. barium, copper, cyanide. iron. 

i 
* I  - 1  

were very near the MDL for the analytical procedure and 
might be erroneous, whereas the higher verified value 
appears to be  real. However, the arithmetic average arsen- 
ic concentration for the 16 producing.wells falls well 
below the rejection limit, a s  does the average weighted by' 
pumpage (the offending well, LA-6, produces only 5% of 

, the Los Alamos water supply). The  presence of arsenic in 
natural water is not uncommon, and is due to its presence 

.- in-the-aquifer-rather- than- to-contamination-The problem 
will be studied further in 1973. Concentrations of all I 

other materials covered by these special. analyses fell 
below the recommended limits. 

I 

I 
i 

B. Regionai Surface Waters 
1 

Off-site rivers and reservoirs in and adjacent to the Los 
,AIamos area are sampled and analyzed routinely to pro- 
vide information on general water quality in the area and 
KO serve as background for other measurements. During 
this pcriod, 16 water samples were collected a t  four river 
stations: the Rio Chama a t  Chamita, and the Rio Crande 
a t  Embudo, Otowi, and Cochiti (Fig. IS). Sixteen water 
samples, two each, were taken from the other stations a t  
Caliente River, Santa Cruz Reservoir, Tesuque Creek, 
Calisteo Reservoir, the Rio Grande a t  Bernalillo, Jemcz 
Creek, Fenton Lake, and Abiquiu Reservoir (Fig. 15). 
Only one sample was, collected from Jemez Reservoir. 
These nine stations are 35 to 50 kin from the 'approxi- 
mate center of the LASL site. 

The range and average of constituents of water from 
these sampling stations are shown in Table XII. T h e  
quality of this water fluctuates drastically d u e  to  varia- 
tions in discharge and in size and terrain of t h e  drainage 
area. Jemez Reservoir was dry when visited i n  eaily sum: 
mer. In late fall a sample of base flow was col!ected from 
the channel below the reservoir. The water was highly 
mineralized (dissolved solids 1430 @/rnl). as were both 
samples  f rom Calisteo Reservoir (d,issolved solids 
1580 Pglml and 3030 Pglml). The high niineral concentra- 
tions in these waters are due to the small dilution by 
runoff of the base flow which leaches minerals from the  
"red bed" terrain thst cons t i tu te  most of the drainage. 
area of these two streams. Traces of 238Pu were reported 
in water collected from' rhc Caliente River in the spring 

' 

. .  
manganese, selenium, silver, and zinc (TableXI). At two,  
wells, traces of arsenic were found. one above the recom- 
mcnded limit of 0.01 pg/ml gi,ven in Tablr 5.21 of 

and in both samples of water collected from San taCru i  
Reservoir collected in t h e  spring and fall. Again. identi- 
fication of zJspu is tcnuous at these low levels. . 

Ref. 12, and onc at the rcjection limit of 0.05 ~p'r111 given 
I . .  
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Determination 

Routine .Analyse s: 
. Gross alpha 

Gross  beta 
Plutonium- 238 
,Plutonium- 239 
Cesium- 137 
Tr i t ium . . Total uranium 
Silica 
Calcium 
Magnesium ' 
Sodium 
Carbonate 
Bicarbonate 
Chloride 
Fluoride 
Nitrate 
Chr ornate 
Dissolved solide 
Hardnee s 
PH 
Conductivity 
Cadmium 
Le ad 
Beryllium 
Mercury 
Cadmium. 
Lead. 
Be r y llium~ 
Mercury 

Special Analyses: 
Arsenic  
Barium 
Copper , 
Cyanide 
Iron 
Manganese 
Selenium 

. Silver 
zinc 

I 

. TABLEXI 
1 

ANALYSES OF LOS ALAMOS WATER SUPPLY SYSTEM SAMPLES 

Unit 

p g / m l  
10" pg/ml  
10" ug/ml 

* 10" p g h l  
10') p g /ml 
10" pg/ml  

pg/ml  
10" pg/mI 
10') p g l m l  

*Particulates. 

- C Surveillance Water Sampling 
. .  

No. of 
Sampler 

35'  
35 
36 
36 
35 . 
35 
35 . 
45 
52  
3 2 
52 
52 
52  
5 2  
5 2  
52 
24 
5 2  
52 
52 
52 
17 
17 

. 17 
17 
17 
17 
17 
17 

34 
17 
33 
17 
17 
17 
33 
17 
33 

c2.0 
c1.0 
<5.0 
c5.0 
4 . 5  
c1.0 

' c2.0 
28 
3.0 

--.<2;-0 -____ 
6.0 
0 

40 ' 

c1.0 
eo. 1 
<o. 1 
c2.0 
38 
20 
7.3 

70 
C2.5 
c1.0 
c2.s 
c2.0 
<2.5 
c l . 0  
c2.5 
<2.0 

c2.0 
c1.0 
c2.0 
el. 0 
el. 0 
c1.0 
c2.0 
c1.0 
c2.0 

20 
11 
c5.0 
c5.0 
<3.5 
<1.0 

250 
84 
29 

180 
0 

360 
16 

-- 11 ----2-.- 

3.1 
1.2 
2.4 

550 
110 

600 
8.7 

3.0 
c1.0 
<2.5 
<2.0 
e2.5 
13 
c2.5 

400 

16 
6.0 

10 
c1.0 
13 
c1.0 

3.0 
2.0 

17 

c 2 . 1  
e3.0. 
<5.0 
c5.0  - 
e3.5  
<1.0 

<29 
54 
15 

.--.e 5 .D . 
33 

0 
110 
<5.0 
<O. 3 
eo. 3 
e 2 . 1  
180 
5 8  

7.9 
190 
e2.6 
< L O  
<2.5 
<2.0 
e2.5 
e1.7 
<t.  5 

< 26 

c2.9 
e1.9 
e3 .1  
<1.0 
e4.6 
e1 .0  
c2.1 
<l. 1 
e2.9 

MDL ' - 
1:0 
1.0 
5.0 
5.0 
3.5 

. .  

. 1.0 
2.0 
1.0 
2.0 
2.0 
1.0 

3.0 
1.0 
0.1 
0.1 
2.0 

- 

- - - - 
2.5  
1.0 
2.5 
2.0 
2.5 
1.0 
2.5 
2.0 

2.0 
1.0 
2.0 
1.0 
1.0 
1.0 
2.0 
1.0 
2.0 

The off-site monitoring consisted o f  collection of two 
water samples each from Loo Alamos Spring and Basalt - 

1. Surface and Ground Water. Samples of surface and 
ground water were collected and analyzed to help assess 
.the overall impact of Laboratory operatiofis on the envi- 

Spring, and one sample each from the stream in Frijoles 
Canyon and from LOS Alamos Reservoir (Table XII1). The 
on-site monitoring consisted of collection of one sample , 

of surface water each from ChTada del Buey, Pajarito 
- - 

. ronment. Sampling locations are shown in Fig. 16. 
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Canyon Plant and the Bay0 Canyon Elant. are standard-. 
rate trickling filter plants. and the White R o c k  facility is a 
high-rate trickling filter plant. The lagoon system. which 
serves Pajarito Acres, consijts of three lagoons in series. 
They are 1 m in depth and have a combined surface area 
of 13,000 m'. A total of 19 million liters of Pueblo Plant 
effluent was used as irrigation water for t h e  County golf 
course during the summer months of 1972. 

The results of analyses of grab samples a n d  the average 
effluent flows from each facility are shown in Table XV. 
Although the possibility of industrial pollutants reaching 
these facilities is remote, the four effluents are sampled 
quarterly for determinations of constituents associated 
with LASL ixtivities. The results of these analyses are 

- shown-in-Table XVI, and-the-concentrations are similar to 
those reported previously. Is' 

Tecbnical Area Facilities. The Zia Company, under 
contract with the AEC for the maintenance of LASI. 
utilities, operata and maintains the technical area sewage 
treatment facilities. There are four treatment plants, one 
each at TA-3 and TA-16. consisting of an lmhoff tank, a 
standard-rate trickling filter and secondary clarifier, one 
extended aeration plant a t  TA-21, and one lmhoff tank- 
clarifier plant at TA-41, lagoon systems a t  TA-8, TA-18. 
and TA-53, and 65 septic tanks. 

The average volume of effluents discharged to the 
environment and results of monthly analyses performed 
by Zia personnel to monitor plant effluent quality are 
shown in Table XV. The average for the TA-21 plant 
effluent includes samples collected during the early part 
of the year when the plant was experiencing operational 
difficulties. The average biochemical oxygen  demand 
(BOD) and chemical oxygen demand (COD) of effluent 
from this plant since April 1972 were 31 and 88 rng/liter, 
respectively. 

The conservation of water b y  reuse is practiced by the 
Zia Company in its management of astearn plant located 
near the TA-3 sanitary waste treatment plant. An average 
of 1 million liters of TA-3 plant effluent is used daily as 
makeup water for the steam plant's cooling tower.  

A cooperative effort in which Zia personnel collect 
weekly composite samples f o r  radiochemical analyses b y  
LASL's Industrial Waste Treatment Group, ,H-7, permits 
detection of accidental releases of radioactivity. H-7 
anlayses indicate that no  detectable discharges occurred 
dunng this reporting period. This sampling program was 
useful in determining the  magnitude of the  ammonium- 
bifluoride release from TA-3 into Sandia Canyon (re- 
ported in Sec. 1X.A). 

Septic tank modifications to permit the collcction of 
samples froni tanks that have a potential for radiouctivr 
contamination were begup by the Zia Company dunng 

Fig. 15. 
Locations of regional surface water, sediment, and 
soil sampling stations. 

Canyon, and Water Canyon (Table XIV 1. NO results were 
. abnormal for these stations.'.' 

. 2. Sanitary Sewage Facility Effluents. The monitoring 
Df effluents from residential and technical area sewage 
treatment facilities fulfills two needs. I t  reflects the 
extent to which the facilities are achieving their intended 
purposes, and it 'provides' a means for detection of acci- 
dental releases of pollutants to the environment through 
the sanitary sewer. .The locations of the numerous facil- 
ities (numerous because of the rugged topography of the 
area) are shown in Fig. 17. 

Municipal Facilitiei. Los Alamos County personnel 
operate and maintain the county's three sewage treatment 
plants and'one lagoon system, and they perform the 
analyses necessary to monitor the plants' performances. 
The two facilities serving Los Alamos proper, the Pueblo 

. .  
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TABLE XI1 

ANALYSES OF REGIONAL SURFACE WATER SAMPLES 

Determination 

Grose alpha * 

Grose beta 
Plutonium- 238 
Plutonium- 239 
Cesium- 137 
Tritium 
Total u ran ium 
Calcium 
Magnesium . 
Sodium 
Carbonate 
Bicarbonate 
Chloride 
Fluoride 
Nitrate 
Dissolved solids 
Hardness . 

Conductivity 
Cadmium 

Beryllium 
Merczlry 
Cadmium. 
Lead. 
Beryllium. 
Mercury. 

PH 

. Lead 

No. of Range 
Max - Unit Samples - Min 

33 
33  
33 
33 

33. 
33 
33. 
33' 
33 

33 
_. 33 

33 
33 

. 33 
33 
33 
3 3 .  
1 2  
12 
1 2  

'12 
. 1 2  

1 2  
12 
12 

I .  

. - 3 3  

n <1.0 
c1.0 
<5.0  
<5.0 
c3 .5  
< I .  0 
<2.0 
11 
4.0 
3.0 

, -:-L 
4.0 

<1.0 
<o. 1 
<o. 1 
50 
44 

6.7 
75  
<2.5 
< l .  0 
<2.5 
<2.0 
~ 2 . 5  
<1.0 
<2.5 
<2.0 

I 11 
. 17 

12 
C5.0 

. c3.5 .. 12 
260 
4 20 
100 
330 

0 
380 
240 

1.7 
3.2 

. 3000 
1500 

2600 
7.7 

5.0 
4.5 

<2.5 
c2.0 
e2.5 

4.3 
4.7 
9.0 

MDL - . -  
c 2 . 0  . 1.0 
c 5 . 0  1.0 
c6.0 5 . 0  
<5 .0  5 . 0  
c3.5 c 3.5 . 
c2 .0  1.0 * 

<38 2.0 
60 2.0 

- 

16 1.0 
.. 49 1.0 
-..o - - 

130 3.0 
' e18 1.0 

<0.5 . 0.1 
eo. 2 0. 1 

4 20 - 
2 10 - - 7.3 - I  

47 0 - 
c 2 . 9  2.5 '- 
c 1 . 9  1.0 
c2 .5  2.5 

. c 2 . 0  2.0 
<2.5 2.5. 
<1.3 1.0 
~ 2 . 7  2.5 
<5.0 2.0 

aParticulata. . 

the latter part of 1972. A routine sampling schedule will' 
be established upon completion of this project.. 

VII. .SEDIMENT MONlTORlNG PROGRAM 

Sediments are those earthen materials that have been 
transported and reworked by surface water. Samples were 
collected a t  the nine 35- to 50-km-distant stations from 
which regional surface water samples were obtained 
(Fig. 15). In addition. samples were taken for surveillance ' 
from canyon stream beds in the vicinity of the Labora- 
tory at the stations shown in Fig. 16. Some of these 
sources arc natural streams flowing either perennially or 
intermittently during the rainy season, .and some are 
streams produced by effluenu from Laboratory or muni- 
cipal facilities Sediment siniples from perennial streams ' 
were taken from dunes built up in eddies behind boulders 
in the main channe!. From the intermittent streams, Sam- ' 
ples were collected across the main channel to a 2-cm 

, .  

depth with a 7.5-cm scoop. In still water the samples were 
dredged from the bottom with a bailer at some conven-' 

. ient point. The samples were placed in new polyethylene 
containers for storage and transported to the laboratory. 
Samples were leached with acids, -and determinations of 
gross alpha and beta activities. plutonium, cesium, and 
uranium were made on the acid leach. 

A. RegionalSediments . ' '  

. I  . Sediments were collected and analyz'ed from the re- 
gional surface water sampling stations shown in Fig. 15 to 
provide generakdata on the quantities of radioactive mate: 
rial in the environmcnt beyond the general Laboratory 
area. Results of the analyses are given in Table XVII. 

B. Surveillance Sediment Sampling . 
.. . 

L.ocntions of sediment sampling stations are shown in 
Fig. 16. Results of the' analyses for on-site and off-site 

- I  . 

' ., 
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Fig. 16. . 

Locations of surveillance water, sediment, and soil'sampling stations. 

samples are given in Table'XVIII. In general, the results 
from this sampling program were consistent with pre- 
viously reported values.'*' Concentrations of plutonium 
lie in the range expected to result from worldwide fallout. 
One on-site sample exhibited a high uranium concentra-. 
tion, probably due to the fact that it was collected in an 
area where explosive tests could be expectcd to dispcrse 
uranium locally. ' 

VIII. SOIL MONITORLNC PROGRAM 

Soils are those eatthen materials that are weathered in, 
place. They are sampled primarily to indicate the possibil- 
ity of deposition of contaminants from the atmosphere. 

Samples are collected by taking five plugs, 7.5 crn in 
diameter and 5 cm deep, a t  the corners and center of a 
square that is 10 m on a side. The five plugs are combined 
into a single composite sample and analyzed for gross 
alpha and beta activities. plutonium. cesium, tritium, and 
uranium, using basically the  same techniques as for srdi- 
ment samples. Samples'were taken at the regional surface 
uater stations (Fig. 15)  and a t  stations established for 
general surveillance in the vicinity 'of Los Alamos 
(Fig. 16). 

A. Regional Soils 

.4 summary of the results from the samples n k e n  ar 
distances of 35 to 50 km from the ccnter of t he  

I 
i 
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Determination 

NO. of Samples 
Gross alpha 
Gross beta 
Plutonium- 238 
Plutonium- 239 
Cesium- 137 
Tritium . 
Total uranium 
Calcium 
Magne sium 
Sodium - - 

TABLE XI11 

ANALYSES OF OFF-SITE SURFACE AND GROUND WATER 

Lor Alamor Basalt Fr i jo les  Loa Alamor  
unit Spring Spring Canyon Reservoir MDL 

Carbonate 
Bicarbonate 
Chloride 
Fluoride 
Nitrate 
Dissolved solide 
Hardnee e 

Conductivity 
Cadmium 
Lead 
Beryllium 

Cadmium. 
Lead. 
Beryllium. 
Mercury. 

PH 

Mercury . .  

2 
2.0 
4.0 

~ 5 . 0  
. c5.0 
<3.5 
<1.0 
46 
38 

9.0 
32---- 

0 
88 
22 

.-- 

0 . 8  
2.6 

260 ' 

130 
7.4 

280 
4.7 

<1.0 
<2.5 
<2.0 
c2 .5  

1.6 
~ 2 . 5  

4.5 

Laboratory area is given in Table XIX. The values are in 
line with those expected from natural radioactivity and 
from worldwide fallout from past weapons t e s t ~ . ' ~  

B. .Surveillance Soil Sampling 

A summary of the results from the samples taken in 
the vicinity of Los Alamos County (Fig. 16) is given in 
Table XX. Again, the values found are in general agree- 
ment with those expected, from natural activity an! 
worldwide fallout. .- 

I 1X. SPECIALSTUDIES , * 

In addition to the  routine monitoring programs d e  
signed to provide information on backFound radiation 
levels in northern New Mexico and to provide continuing 
surveillance ,of the Los Alamos vicinity, special programs 
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. .. 

2 
21.0 

4.0 
c5.0 
c5.0 

. c3.5 
el. 0 
30 
30 
. 9.0  . 19--- 

1 
el. 0 
1.0 

c5.0 
e5.0 
c3.5 
el. 0 

- 13 
10 

1-1---- 
7.0 -- 

0 
86 
14 
0.4 
2.5 

200 
110 

23 0 
7.8 

6.3 
c1.0 
c2.5 
<2.0 
c2.5  * 

2. 2 
c2.5 

4.5 . 

0 . .  

4.0 . 
0. 1 
0.1 

. 5 6  

130 
5 2  
7.3 

100 
e2.5 

6.0 
C2.5 
e2.0 
e2.5 
e1.0 
C2.5 
e2.0 .. 

1 '  
c1.0 , 1.0 
el. 0 1.0 
4 . 0  5 .0  
4 . 0  - 5 . 0  
<3.5 3.5 

, < 1.0 1.0 
15 2.0 
8.0 2 . 0  
6 .0  1.0 

-2p-O 1.0 
0 

44 
2 . 0  

<o. 1 
0.1 

98 
44 

7 . 0  
8 0  
c 2 . 5  

3.0 
<2 .5  
c 2 . 0  
c2.5 
<1.0 
c 2 . 5  
c2 .0  

.- 
3.0 
1.0 
0.1 
0.1 - -- . - - 
2.5  
1.0 
2.5 
2 .0  
2.5 
1.0 
2.5  
2.0 

are undenaken to provide more intensive coverage of 
areas of particular interest or to study in detail individual 
possible sources of contamination. These programs may 
be single investigations or continuing studies designed to 
provide increased information on the ultimate fare .of 
materials discharged to the environs. . 

A. Monitoring in Effluent Discharge Areas 

Monitoring of sediment, soil, surface water, and 
ground water in alluvium is conducted a t  three on-site and 
one. off-site (previously onsite) locations in areas where 
effluent is or has been released to the environment. The 
on-site locations are TA-21 and DP-Los Alamos Canyons, 
TA-3 and Sandia Canyon, and TA-SO and Mortandad 
Canyon; the off-site location is t he  TA-45 (dismantled) 
and Acid-Pueblo Canyon area. The  s t ikons  at which S a m  

pies wcre collected are shown in Fig. 18. 
. 

.. . 
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Determination 

No. of Samples 
Gross  alpha 
Gross  b e t a  
Plutonium- 23 8 

Cesium- 137 
Tr i t ium 
Total uranium 

Plutonium- 239 

. .  
TABLE XIV 

A ~ A L Y S E S  OF ON-SITE SURFACE WATER 

Unit 

--- .-Clg/ml____.__ - 
Magnesium vg/ml 
Sodium V d m l  
Carbonate t d m l  
Bicarbonate ccg/ml 
Chloride ug/ml 
Fluoride Clg/ml 
Nitrate P d m l  
Dissolved solids 9 g / m l  
Hardness  vcg/ml 
PH -- 
Conductivity pmho/cm 
Cadmium 10-4 rrg/ml 
Lead 10-5 pg/mI  
Beryll ium 10-4 p g l m l  
Mercury  10'' p g / m l  
Cadmium. 10-4 p g /ml 
Lead. ' 10-8 vg/mI 
Beryllium. 10' 4 g /ml 
Mercury 10-6 p g / d  

.- 

The significant feature of any continuing program to 
study the movement of contaminants is the long-range 
trend rather than the concentration in any one sample or 
group of samples. The measurements obtained from a 
given sampling location will vary with the nature of the 
effluent and amount of rainfall in the period immediately 
preceding the sample collection and with the amount of 

' water stored in the  alluvium as affected by the rzinfall in 
the drainage area over the preceding few months. It  is 
necessary, therefore, to include all these variables in a 
detailed analysis of the transport processes involved. Such 
an analysis is beyond the scppe of this report and will be 
reported elsewhere.'' A summary of measurements 
made during 1972 is given here, using simple averages for 
the several samples taken at each station, and pointing out 
general trends only. , 

C s a d a  Pa jar i to  W a t e r  
de l  E u e y  Canyon canyon 

1 I 1 
<1.0 c1.0 c1. 0 
- 2 . 0  3 .0  3 .0  
< 5 . 0  c5.0 c 5 . 0  ; 
c 5 . 0  ~ 5 . 0  c 5 . 0  

. <3.. 5 <3.5 <3.5 . 
1.0 3.0 <l. 0 

. 18 31  13 
11 11' . 30 

.17 27 15 
0 0 .  0 

60 80 68 
6.0 14 30 
1.0 <o. 1 <o. 1 
0.1 0.1 4.0 

7.3 7.0 7.1 

4.0 , 8 3 -  9 ~ 0 -  -.. 

160 160 190 
44 60 110 

140 190 260 
2.5 
5.5 

<2.5 
c2.0 
e 2 . 5  
c1.0 
e2.5  
13 

3.8 <2.5 
4.5 5.5 

<2.5 et .  5 
<2.0 <2.0 
e2.5 e2.5 
<1.0 . <1.0 
~ 2 . 5 .  ~ 2 . 5  
<2.0 <2.0 

MDL - 
1.0 
1.0 
5 . 0  
5.0 
3.5 
I. 0 
2.0 
2.0 
1.0 
1.0 

3.0 
1.0 
0.1 
0.1 

- 

- - - - 
2.5 
1.0 
2.5 
2.0 
2.5 
I. 0 
2.5 
2.0 

1. TA-45 (Dismantled) and  Acid-Pueblo Canyons. 
Acid and Pueblo Canyons received untreated wastes from 
1943 to 1951 and treated industrial effluents fram the  
industrial liquid waste treatment plant at TA-45 from 
1951 until 1964. when the operations were transferred to 
the new plant at TA-50. Shallow ground wa te r  in allu- 
vium, surface water. and sediments were monitored to 
determine the environmental distributions of contarni- 
nants resulting from the past release of these effluents. 
The results of analyses on the water and sediment samples 
arc given in Tables XXI and XXII. respectively. T h e  traces 
of plutonium found in the water were probably released 
from the sediments that. captured the plutonium when 
TA-45 was active. All concentrations are in  agreement 
with t h o x  reported earlier.'*'*'5 
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Fig. 17. 
Locations of sanitary smagc treatment facilities. 

2. TA-21 and DP-Los Alamos Canyons. DP Canyon 
receives the effluent from an industrial liquid was te  treat- 
ment plant, a sanitary sewage treatment plant, and several 
cooling towers, all locntcd at TA-21. the main facility for 
processing plutonium metal and developing '"Pu heat 
sources. These effluents'provide a volume of water. suffi- 

Av Daily Effluent Effluent cient to maintain flow in the  DP Canyon channel a 
Av Av relatively large percentage of the time. However, this 

OB liters) kfd!!kd liquid soaks into the alluvium upstream of the confluence Plant Location (1 

with Los Alamos Canyon, about 1.5 km below the TA-21 
Bay0 4.54 12.3 . 71 outfall. The stream in Los Alamos Canyon flows only 
Pueblo 1.44 19.0 1 1  1 during periods of heavy runoff from precipitation. Sam- 
White Rock 1.17 21.6 86 ' ples were taken from the stream in DP Canyon and from 

. shallow observation holes in the  alluvium in Los Alamos, Pajarito Lagoon 0.15 39.8 

Canyon at various distances below the treatment plant 
TA-3 . - 1.50 9.9 ' 36 outfall. The analyses of these samples are summarized in 
T-4-8 Lagoon 0.01 28. 1 160 Table XXIII. The table shows a decrease in concentration 
TA- 16 0.87 6.8 3 5  of both radioactive and nonradioactive contaminants with 
TA-18 Lagoon 0.02 16.7 168 downstream distance. (Ground water stations 4 and 5 are 

located in Los Alamos Canyon above the confluence with 
DP Canyon.) A corrosion inhibitor used in a cooling TA-4 1 0.09 17 .'4 

TA-53 Lagoon 0.29 . 16.3 
process at TA-2 contribute the chromate in the ground 
water at station 5. Efforts aie being made to replace the 
cooling tower and the treatment process to eliminate the 

. chroinsces now bcing released into the LOS AlamosaCan- 
yon stream. 

TABLE XV 

SANITARY WASTE TREATMENT 
FAClLlTY EFFLUENTS 

Flow 

Municipal: 

l3  

Technical Area:b * . 

lo3 TA-21 0.03 40.5. 

'9; , 

aRcsult~ of 6 to 12 grab samples.' 

b R c ~ ~ l t ~  of monthly 24-h composik sample. 

3 0  
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I TABLE XVI 

ANALYSES OF MUNlClPAL SEWAGE TREATMENT PLANT EFFLUENT WATER 

No. of Range 
Av - Max - Min Samples - Deter mination Unit 

Gross  alpha 
Gross  beta 
Plutonium- 23 8 
Plutonium- 239 
Cesium- 137 
Trit ium 
Total uranium 
Calcium 
Magnesium 
Sodiuin 
Carbonate 
Bicarbonate 
Chloride 
Fluoride 
Nitrate 
Dissolved solida 
Hardness 
PH 
Conductivity 
Cadmium . 
Lead 
Beryllium 
Mercury 
Cadmium. 
Lead. 
Beryllium. 
Mer cur y 

.- .. 

16 
16 
16 
16 
16 

16 
16 
16 

16 
16 
16 
16 
16 
16 
16 

' 16 
16 
8 
8 
8 
8 
8 
8 
8 
8 

16. 

-6- 

<1.0 
7.0 

<5.0 
<5.0 
<3.5 
<l. 0 
<2.0 
13 

. 2.0 

0 
80 
22 

L 4 - -  

0.3 
0.4 

3 80 
43 

4 20 
6.8 

<2.5 
<1.0 
<2.5 
<2.0 

<l. 0 
<2.5 
<2.0 

, <2.5 

3 .0  
98 
12 

<5.0 
<3.5 

1.6 
33 
29 
17 

42 
. 0 .  

27 0 
38 

15 
590 
120 

660 

1.7 

7.9 

3.8 
4.7 

e 2 . 5  
<2.0 

6. 1 
15 

~ 2 . 5  
93 

<l .  1 
17 

<5.5 
<5.9 
e3.5 
51.1 

< 17 
18 
9.0 

A_.- ' 

0 
170 
31 
0.8 
5.8 

440 
.82 

500 
7.3 

c2.7 
<.I. 5 
~ 2 . 5  
<2.0 
<3. I 
e4.6 
<2.5 

< 16 

TABLE XVll 

ANALYSES OF REGIONAL SEDlMENT SAMPLES 

No. of Range 
MDL - Av - Max - Min - Samples - Determination &it 

G r o s s  alpha 10-8 vCi /g  7 .  
Cross beta . 10-6 uCi /g  7 
Plutonium- 23 8 10-9 ;ICi/g 9 
Plutonium- 239 10-g yCi /g  , 9 

. Cesium-137 IO'S v c i / g  9 
Total  uranium 10" vg/g 9 

Analyses of one sample of soil taken at soil station 1 
(near TA-21) and of two sedimenr samples taken from the 
stream channcl below the plant rre shown in Table XXIV. 
The concentration of *"Pu in the soil was slightly above 
that expected from worldwide fallout an'd probably the 

: result of airborne material from TA-21. The sample 

' 

. 
. 

<1.0 3.1 t 1 . 4  1.0 
<3.0 14 <8.0 3.0 
<3.0 9.0 e 4 . 1  3.0 
c3.0 25 <6.6 3.0 

2.0 7.8 4.0 2.0 
23 70 4 2 .  1.0 

MDL 

1.0 
1.0 
5 . 0  
5.0 
3.5 
1.0 
2.0 
2.0 
1.0 
1.0 

3.0 
1.0 
0.1 
0 .1  

- 

- 

- - - - 
2.5 
1.0 
2.5 
2.0 
2.5 
1.0 
2.5 
2.0 

collected at sediment station 3 exhibited an above-normal 
concentration of ''P~ and 239u. However, the sample 
taken at station 4, about 2.5 km farther downstream. d id  
not show high radionuclide levels, indicating that  concen- 
trations decrease with downstream distance. Only trace 
amounts of radionuclides are contained in the industrial 

I 

i 

! 

I 
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I 
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! 
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TABLE XVIII 

ANALYSES OF SURVEILLANCE SEDIMENT SAMPLES 

No. of Range  
MDL - Av - Max - M in - Determination Unit Samples 

Off-Site Stations : 
Gross  alpha 10-8 uCi /g  4 
Gross beta  , 10'8 pCi /g  4 
Plutonium-238 ' 1O-O uCi /g  4 
Plutonium- 239 10-9 pCi /g  4 
Cesium- 137 10-8 pCi /g  4 
Total uranium 10" pg/g  . 4 

&-Site Stations: 
Gr o s s a l p h a l O - a ~ C i / g - - - - ~ - - - '  - 3 .  
Gross  beta  10-8 pCi /g  3 
Plutonium-238 . 10-9 vCi /g  3 
Plutonium-239 , 10-9 uCi /g  3 

Total  uranium 10'' ug/g  3 
10-8 uCi /g  3 .  Cesium-137 , 

I 

i 

< I .  0 2.5 e 1 . 4  1.0 
3.8 12 6.8.  3.0 

4 . 0  <3.0 23.0 3: 0 
e3.0 26 .<a. 8 3.0 

2.8 9.1 5 .2  2.0 
45 62 54 1.0 

- 
el. 0 2.6 <1.5 1.0 . 

4.5 14 . 8.5 
4 . 0  7.6 <4.5 
<3.0 4. i c 3 . 6  

4.5 4.8 4.6 
9.0 520 190 

TABLE XIX 

ANALYSES OF REGIONAL SOIL SAMPLES 

Determination 

G r o s s  alpha - 
Gross  be ta  
Plutonium- 23 8 
Plutonium- 239 
Cesium- 137 
Tritium. 
Tota l  u ran ium 

No. of 
Sam& 8 - 

9 '  
9 
9 
9 
9 
9 
9 

Range 
Av - Max - Mill - 

e1.0 5.8 . e1 .9  
6.2 18 .. 9.7 

4 . 0  10 <4.4 
4 .0  14 8.8 
3.2 11 4 . 8  

<3.0 6.2 mc3.5 
9.0 78  42 

'Soil moisture distilled from sample. 

effluents released i n t o  DP canyon, but for years these 
trace amounts have been retained by the sediments, rc- 
sulting in relatively high concentrations. 

9 
a 

3. TA-3 and Sandia Canyon. The stream in Sandia 
Canyon is produced b y  the effluent from the cooling 
towers at the power plant and from a sewage treatment 
plant in TA-3, both operated by the Zia Company. Table 
XXV is a summary o f  the resulti of analyses performed 
on samples taken from this stream. Chromate was used as 
a corrosion inhibitor in the cooling tower water until 
April 1972. when a n e w  process, using Becz Dispersant 
419, was introduced. The new process meets U.S. EPA 
and N.M. EIA standards Before April, Chromate 

I 

- .  
. !  

I 

I 
. j  

! 

- 1  

! 

I 
! 
I 
I 

3 . 0 .  
3.0 
3.0 

1.0 

! 
i 

2.0 i 

MDL 

1.0 
3.0 
3.0 
3.0 . 
2.0 
3.0 
1.0 

- 

concentration in the stream at the  two stations ranged 
from 0.59 to 5.13 pg/.ml. After April. the  residual chro- 
mate conccntration in the stream ranged from 0.01 to 
0.06 pg/ml. We anticipate that these residual chromates 
will decline with time and additional storm runoff. 

An accidental release of 250 to 300 kg of fluorides in 
rhe form of a dilute ammonium bifluoride solution en- 
tered the stream in early fall of 1972. The highest concen- 
tration of fluoride recorded was 48 Pg/ml a t  surface water 
station 7. There was no indication of damage to plants or . 
animal life in the canyon, and the  water in the stream is 
not a source of recharge to the Los Alamos water supply. 
Measures were initiated to prevent future releases. 

. 

. 
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TABLE XX 

ANALYSES OF SURVEILLANCE SOIL SAMPLES 

No. of Range 
AT? - Max - Min Samples - Determination * Unit 

, .  

. .  

Off-Site Stations: 
Gross alpha 
Groan beta 
Plutonium- 238 
Plutonium - 2 3 9 
Cerium- 137 
Tr i tiurn. 
Total uranium 

On-Site Stations: 
Gross  alpha 
Gross  beta 
Ph t onium- 23 8 
Plutonium-239 
Cesium- 137 
Tritium. 
Tot a1 uranium 

'Soil moisture distilled from sample. . 

4 
4 
4 
4 '  
4 '  
4 
4 

2.3 3.8 2.6 
4.7 17 12 

9.0 19 15 
5 . 9  8.4 7.2 

e 3 . 0  5.7 e4 .0  
15 97 38 

e3 .0  , .  c3.0 <3.0 I 

- -. 
2 . 1.0 -- 2.3 1:7--- 
2 e3 .0  12 <7.5 
2 c3 .0  c3.0 <3 .0  
2 . c3.0  15 <9.0 
2 4.3 7 . 1  5.7 . 

2 58 73 67 
2 e 3 . 0  c3.0 <3.0 . 

MDL - 
1.0 
3.0 
3.0 
3.0 
2 . 0  
3.0 
1.0 

1.0 
. 3.0 
3.0 
3.0 
2 . 0  
3 . 0  
1 . 0  

Fig. 18. 
Locations of effluent discharge urem md w t e r .  redimeus arid soil sampling stations. 
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TABLE XXI 

ANALYSES OF WATER SAMPLES FROM AQD AND PUEBLO CANYONS 

Surface Water  Station Ground Water S t a t i o n  
2 3 - - 1 - 4 - 3 - 2 - 1 .- Determination Unit 

No. of Samples 
G r o s s  alpha 
G r o s s  beta 
Plutonium- 238 
Plutonium- 23 9 
Cesium- 137 
T r i t i u m  
Tota l  uranium 
Calc ium 
Magnesium 
Sodium 
Carbonate 
Bicarbonate 
Chloride 
Fluoride . 
Nitrate  
Dissolved solids 
Hardness  
PH 
C onduc t ivity 
Cadmium 
Lead  
Beryl l ium 
Mercury  
Cadmiumb 
Leadb 
B e r y l l i m b  
Mercurya  

2 
130 

. <5 
42 . 

- <4 
1 

17 . ' 

24 
5 

.- - . - .86-- 
0 '  

120 
: 73 

1 
1 

3 10 
80 
7 

400 
< 3. 

4. 
< 3. 
< 2. 

5. 
2. 

< 3. 
c 2. 

.One sample. 
ban ieu la t a  

TABLE XXll 

ANALYSES OF SEDlMENTS FROM 
PUEBLO CANYON 

Sediment Station 
2 - 1 - Determination Unit 

No. of Samples 1 1 
Gross  alpha 1 o'# p ci/ g <1 ( 1  

. G r o s s b e t a  10" p c i / g  4 ,  4 
Plutonium-~38 .1O-s p c i / g  12 < 3  

Cesium- 137 .' 10-8 u c i / g  . 3 4 
Plutonium-239 10-9 p c i / g  ' 2600 370 

Total uranium 10" pg/g 42 3 2  

. .  2 .  

34 

2 
1 

10 
11 
9 

<4 . 
<1 
14 
15 
6 

-75-- 
0 
82 
41 

3 
12 

4 20 
85 
7 

430 
3. 
3. 
3. 
<2 

5' 
1 2. 
< 3. 

' 67. 

. .  2 
1 
14 

<S 
11 
<4 
<l 
14 
16 
S 

7 3 -  
0 

100 
39 
3 
8 

360 
60 
8 

400 
4. 
4. 

< 3. 
<F 
< 3. 

5. 
c 3. 
13. 

. .  
2 2 .  2 
2 2 2 

20 7 '  5 
5 <5 14 
8 -  7 7 

<4 <4 <4 
1 . 20 

11 16 ' . 1 1  
'17 . 22 31 

4 2 9 
?6--6-0---- -24- 

0 .  0 0 
130. - 90 86 
39 40 31 

3 .  2 .  1 
10 6 2 

390 350 270 
56 64 120 
7 7 7 

450 360 280 
4. 11. 130' 
8' 4. 5. 

< 3. < 3. 3. 
< 2. 13. <r 

5. 6 8. 14. 
6. 5. 1 3' 

< 3. c 3. 3. 
27. - . 27' 170' 

<1 .. 

. .  

2 
2 
7 

<S 
7 

e 4  
) 1  

' 18 
18 
' 6  

-- 69 
. o  
I20 
40 

2 
4 

370 
68 

' 8  
3 80 
< 3. 

5. 
3. 

<C 
7. 
5. 

< 3. 
<2. 

-- 

4. TA-SO and Mortandad Canyon. Mortandad Canyon 
riceives the effluent from the central industrial waste 
treatment plant a t  TA-50, where the  industrial liquid 
wastes from the majoriry of chc Laboratory's technical 
areas are processed. The effluent produces a flowing 
stream for only a relatively short distance below the  
outfall. The surface water in this stream was sampled a t  
two locations. and the ground water in alluvium at greater 
distances from the outfall was sampled by using esrab- 
lished shallow observation holes. T h e  results are given in 
Table XXVI. 

There is an overall decrease in contaminant concentra- 
tion as one progresses from the  TA-50 outfall to t he  
vicinity of ground water stahon 14, at which poin t  a 
sudden increase is noted for most ConstituenttiThis area 
is at the eastern extremity of the  ground water in allu- 
vium, and the increase may be due to a reconccntration 
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I . .. TABLE XXIII 

. ANALYSES OF WATER SAMPLES FROM DP AND LOS A M O S  CANYONS - . 

, 
I Surface 

Water Station Ground Water Station 
7 8 - - 6 - 5 - 4 - 6 - 5 - ' Determination Unit 

No. of Samples  3 ' 3  4 4 3 .  4 4 
G r o s s  alpha 10-a pCi /ml  13 3 <1 2 2 - 3  2 
G r o s s  beta 10-9 pCi /ml  2500 . 6.1 0 5 130 190 92 7 
Plutonium-23 8 10-11 pCi /ml  32 7 6 16 9 10 9 

Americium- 241 IO-11 p Gild 3 3. 15. 1 2' <5. lP 4. < 5. 
Cesium-137 10-7 pCi /ml  < 4  <4  *4 . <4 <4 c 4  . <4 
Tri t ium - . - -K%uWml 400 . 170 1 .20 . 150 . 190 28 na - . _. 

Calcium v g l m l  4 3  ' 23 24 25 21 24 21 
Magne s i n  c l d d  8 '4 7 8 5 7 8 
Sodium clg/ml 2 10 120 53 75 97 110 55 
Carbonate u g / d  0 0 0 0 0 0 0 

Bicarbonate u g / d  360 210 79 100 200 170 110 

Fluoride . .  p g l d  3 4 <1 1 4. 5 1 
Nitrate  d m l  20 7 <1 1 6 6 < 1  
Chr  ornate 10-a p g l m l  --- e 1  . *1 380 2 2 2 
Die solved so l ids  c: g /ml 930 490 250 400 47 0 480 220 
Hardness vg/ml 140 75 . 88 7 7  69 86 85 -- 8 '  8 7 7 8 8 8 
Conductivity vmholcm 1100 600 350 480 580 b 20 27 0 
PH 

Cadmium 10-4 p g / m l  . ' 43. 5 3. 3' 7. 11. lo. < 3. 
Le ad 10-3 p g / m l  . 3. 3. < 1. < 1. 3' 3. < 1. 
Beryllium 10-4 p g l m l  < 3. < 3. < 3. < 3. <3. ' <3. < 3. 
Mercury  10-8 pg /ml  <t <r et' <t' <t' C 2 .  <t' 

Le ad3 10-3 p g / m l  3. < 1. 14. 1 5. 1F 14. 19. 

Mercury 10'' p g / m l  <z < 2. lo. 4. <F 4' <F 

%vo samples. 
bpartidrtcr. 

Plutonium- 23 9 10-11 p C i / m l  57 0 27 8 18 18 1s 6 

Total uranium 10-4 v g / d  67 33 11 7 30 13 

Chloride v d m l  140 58 74 50 55 68 26 

Cadmium 10-4 p g l m l  < 3. s 3. < 3. 3. 3' 6' 6' 

Berylliuma 10-4 p g / m l  < 3. < 3. < 3. < 3. 4. 5' 6' 

I 

caused by evapotranspiiation. The increase in tritium is B. Concentration of Environmental Materials in h e  
attributed to the down-canyon progress of a slug of triti- 
ated water released by the TA-50 treatment plant several 
years ago. In the summer of 1971. personnel of the N.M. EIA 

Analyses of one soil sample fram soil station 2 (near (under contract to the US. Army) conducted an ecolog- 
TA-SO) and one sediment sample from the Mortandad ical study of sylvatic plague and an evaluation of systemic 
Canyon channel downstream from TA-50 are summar- insecticides and rodenticides for the control of wild ro- 
izcd in Table XXVll. The constituents in the soil sample denn and their fleas in certain locations in N e w  Mexico. 
were about what may be expected from worldwide fallout including the Los Alamos area. Seventy-five animals from 
except for '%. The gross beta activity. ''P~. "%J, and the Los Alamos trapping grids were made available to 
'%3 found in the sediment sample resulted from LASL's Health Division for study. The genus and species 
adsorption or attachment of those radionuclides to mate- . of, the small mamnuls collected and the canyon co!lection 
rial in the sediments locations are shown in Table XXVIII. The rissue 

Tissues of Small Mammals . .  
* 
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TABLE XXlV 

ANALYSES OF SOIL AND SEDIMENT SAhlPLES 

LOS A M O S  CANYON 
FROM NEAR TA-21 AND IN 

Determination 

No. of Samples 
Gross  alpha 
Gross  beta 
Plutonium- 238 
Plutonium-239 
Cesium- 137 
T r i t i d  
Total  uranium 

Sediment 
Station 
2 - 5  

1 1  
<1 e 1  

37 4 
370 4. 

7 5  

40 33 

< 3 .  6. 

- - 
-. 

%oil moisture disrillcd from sample. 

TABLE XXV 

ANALYSES OF WATER SAMPLES FROM 
SANDIA CANYON 

Determination . Unit , 

No. of Samples 
Gross  alpha 
Gross beta 
Plutonium- 238 
Plutonium- 239 
Cesium- 137 
Tri t ium 
Total uranium 
Calcium . 
Magne 6ium 

Carbonate * 

Bicarbonate 
Chloride 
Fluoride 
Nitrate 
Chromate 
Dissolved solide , 

Hardness 

Conductivity 
Cadmium 
Lead 
Beryllium 
Mercury 
Cadmium ' 
Leadb 
Beryllium' 
Mercury b 

. Sodium 

PH 

%ne sample. . .  . 
barticularcs. 

36 

- 
.4 

15 
<5 
<5 
e4 

4 
1 

28 
12 

0 
130 
48 
52 

5 
18 

.910 
120 

7 
790 
< 3. 
< 1. 
< 3. 
<F 
< 3. 
<- 1. 
< 3. 
<F 

2 

120 

Surface 
Water Station 

8 - 7 

4 
2 

16 
<5 
< 5  
<4 

4 
a 1' 
28 
9 

110 
0 

110 
64 
4 
2 

130 
590 . 
110 

8 
6 20 

. 4. 
i: 1. 
L 3. 
< 2. 

3. 
F 

< 3. 
9. 

concentrations of environmental tritium, plutonium, and 
mercury at these locations are reported below. This work 
was conducted b y  Groups H-4 (Biomedical Research), 
H-5, and H-8 of the Health Division. 

Trapping networks were established in DP, Mortandad. 
and Guaje Canyons (Figs. 18 a n d  2). The  trap lines were 
positioned near the treated industrial liquid waste outfalls 
in DP and Mortandad Canyons. Trap lines were also 
placed 300 and 6 0 0 m  downstream (east) from the out- 
falls. The Guaje Canyon grid served as a control sample 
collection source. 

Tissue retrieval was conducted a t  necropsy. T h e  hide 
was removed first, followed by the kidneys, liver, a n a  a 
section of skeletal muscle. The carcass was then auto- 
claved and the skeleton dissected out. The  remaining soft 
tssues were combined with the  hide- andd-nafed the 
"remainder." Plutonium determinations were made  on 
the liver, muscle, bone, and remainder tissue fractions 
Tritium concentrations were measured in the water  from 
liver samples, and mercury concentrations were measured 
in the kidney samples. 

A wet ashing-ion exchange-electrodeposition-alpha 
pulse height measurement procedure was used to isolate 
and measure plutonium. Water distilled from the liver 
tissues was measured for tritium activity by liquid scintil- 
lation counting. The kidneys were weighed and then oxi- 
dized, using an acid permanganate ashing solution. The 
sample solution was further prepared by a standard 
SKIz -merculy volatilization method. The treated sample 
aliquot was then transferred to a special atomic absorp- 
tion cell for mercury measurement. 

Organs and tissue types from identical animal species 
and from a common collection loiation were combined 
for  the above analyses The observed plutonium concen- 
trations are shown in Table XXlX. The range and average, 
values for the combined tissues are summarized i n  this 
table without regard to genus or species. About half  of 
the liver composites were lost during analysis. The results 
obtained show the rodents inhabiting the effluent- 
receiving canyons to have tissue concentrations of pluto- 
nium significantly above the levels measured in  the 
Guaje-Canyon control samples. A full-scale plutonium 
ecology sru#y progra'm in the Los'Alamos areas involved 
with the disposal of treated liquid waste materials was 
initiated in July 1972 under t h e  auspices of the DBER. 
Current results of this study arc-summarized in t h e  fol- 
lowing section. 

The tritium' assay results are summarized in Table  
XXX. Tritium levels higher than those for the 'control 
samples are corroborated by similar data derived from the 
above-mentioned ongoing study. ' The radioecological 
extent and aspects of this finding are being' pursued. 
. Measurements of mcrcury concentrations in ' rodent 
kidney samples are summarized in Table XXXI. The  

-1 

I .  

. 



I 

Determination 

No. of Samples 
Gross alpha 
Gross  beta 
Plutonium- 238 
Plutonium-239 
Americium-241 
Cesium- 137 
Tri t ium 

. .  

! 

I i 
I 

. I  

TABLE XXVI 

I ANALYSES OF WATER SAMPLES FROM MORTANDAD CANYON . 

Surface 
Water  Station '  round Water Station . 

9 10 9 10 1 1  12 13 14  15 - - - - - - - -  Unit ' 

Total uranium -- 
Calcium 
Magnesium 
Sodium 
Carbonate 
Bicarbonate 
Chloride 

. . Fluoride 
Nitrate 
Dissolved solids 
Hardness 

Conductivity 
Cadmium 
Le ad 
Be r y 1 l ium 
Mercury 
Cadmiuma 
Leada 
Berylliuma ' 

,Mercurya 

PH 

4 * 4 , 4  4 4 4 
10-9 p c i / m l  12 12 11 9 2 2 
10-9 pci/ml 520 520 610 340 110 130 

* 10-11 Pcilml 870 600 390 93 13 . 8 
10'11 pCi/ml . 72  90 35 16 8 <5 
10-1' uci/ml 76. 86. 50. 10. 1Q 2F 

LO" ucilml 24 36. 47 64 78  60 
10" vci/ml 7 <4 4 <4 <4 <4 

-+?-- 
17 
5 

61 
0 

210 
14 

1 
10 

480 
61 

8 
530 . 

4b 
< P 
< 3b 
< b  
< 3b 
< 1' 

' <3b 
, 30b 

-84- 
27 

260 
8 

340 
39 
. 2  
68 

1100 
96 
8 

1200 
1 2b 
18b 

. <3b 
< 2b 

6b 
< 1b 
< 3b 
< 2b 

. 6  

-6- 
3 5 .  

5 
240 

3 
290 

28 
2 

65 
980 
110 

8 
1 loa. 

3b 
4 9  
< 3b. 
< 2b 
< 3b 
1 Sb 
< 3b 

3b 

. 'Two sampler. . .  
bone sample. 
'Panicdata. 

average values measured in Mortandad and Guaje Canyons 
are comparable to those measured in kidney samples from 
the general human population. Mercury concentration 
levels in rodent kidney samples from DP Canyon are 
significantly higher than those from the other canyons. 
Additional studies into the origins and environmental 
extent of the mercury are planned. 

C. Ecological Investigation of Radioactive Materials in 
Waste Discharge Areas 

Three canyon areas at Los Alamos have received 
LASLgenerated effluents containing several radionuclides 
in varying amounts. Because use histories of these areas 
vary (one dares back to 1943). there was an opportunity 

. .  

1 9 -  
35 

8 
260 

0 
260 
42 

1 
67 

1000 
120 

8 
1200 

1 8b 
29' 
< 3b 
< 2b 
. 0 
3 Ob 
< 3b 
< 2b 

-7- 
34  
11 

200 
0 

220 
57 

1 
49 

8 10 
130 

7 
96 0 

2 2b 
26b 
< 3b 
< 2b 
< 3b 

6b 
<3b 
1 9b 

44- 
34 
12 
23 

0 
250 
73  

1 
56  

9 20 
130 

8 
I100 

5b 
< 18 

< 3b 
e 2b 
< 3b 
< l b  
e 3b 
15' 

4 
2 

70. 
9 

' 6  
8. 

<4 
44 

+8- 
40 
12 

17 0 
0 

190 
74 

. < l  
51 

770 
150 

8 
930 

6b 
< l b  

e 3b 
< 2b 
< 3 b  
< D 

4b 
15' 

4 
1 

70 
8 

11 
1 lo. 
<4 
7 9  
18 
46 
1 1  

170 
0 

17 0 
7 6  

' < 1  
5 0  

7 90  
160 

7 
9 4 0  
< 3b 
< l b  
e 3b 
< 2b 
< 3b 
< 1b 
< 3b 
< 2b 

~- - 
3 .  

' 1  
5 0  
10 
52 . 

.31. 
<4 
130 

9 
56  
17 

1 1 0  
0 

140 
57 
< 1  
49  

7 20 
210 

7 
8 2 0 .  - - - - - - - - 

to study the effects of environmental "aging" on the 
bioavailability of these radionuclides. The studies in these 
outdoor laboratories began in July 1972 and are being 
conducted under the auspices of the DBER. The project is 
summarized here. and the  lengthy data tables will be 
saved for'a later publication.'6 The investigation consists 
of two stages: first. a detailed biotic inventory of the area, 
and second, the collection and study of various types of 
samples from the subject area. Cor\ollary to the second 
stage is a resurvey of Trinity Site (where the world's first 
nuclear device was detonated) to obtain additional infor- 
mation on the effects of environmental aging. 

, 

Stage 1. The faunal and floral composition of the 
environs of the Laboratory is diverse. primarily because of 
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. TABLE XXVII 

ANALYSES OF SOIL AND SEDIMENT SAMPLES 
FROM NEAR TA-50 AND IN 

MORTANDAD CANYON 

Soil Sediment 

' 2  
Station Station 

5 '  - - Determination Unit 

No. of Sampler 
Groes alpha 
Gross beta  
Plutonium-238 
Plutonium - 23 9 
Cerium- 137 
Tritiurn? 
Total uranium 

1 
2 2  

, 24 
2000 
7 80 

63 ' 

67 - 
- 

'Soil moisture distilled from sample. 

& I  

a 1200-m clevational gradient extending in the east-west . 
direction in the county. The landscape is dominated by an  . 
overstory of ponderosa pine (Pinus ponderosa), pinon 
pine '(Pinus edulis), and one-seeded juniper (Juniperus 
monosperma). The ponderosa pine and pinon-juniper 
ecotone (intermingling tone) ranges from 21 00 to 2200 m 
on the mesa tops znd from 1950 to 2050 m in the canyon 
bottoms where soil and moisture conditions are more 
favorable. The herbaceous and shrubby 'understory is 
characteristically sparse for the area as a whole. However, 
the canyon bottoms support a lush growth of vegetation 
dominated by grasses, especially the genera Poa and 
Boureloua. Shrub species occur primarily at the lower 
elevations of the canyon bottoms. Salt bush fAtriplex 
canescensl and big sage (Artemisia tridenta) are the most 
common species. A reference library of plant specimens 
found on Laboratory property currently contains 110 
specimens. that have been identified by personnel of the 
Biology Department of the University of New Mexico. 

5' 
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The canyon areas also harbor the majority of the 
animal and bird species. Restricted human access to L a b  
oratory property and an abundance of vegetation, along 
with surface water from Laboratory effluents, have cre- 
ated an ideal living and hunting area for a wide variety of 
mammals, including rarely-seen species such as the black 
bear (UTSIIS arnericana), the bobcat (Lynx mfus), the 
mountain lion (Felis concolor). the  golden eagle (Aguila 
chrysaetos), and the turkey (Meleapis gallopaud). The 
mule deer (Odocoileus bemionus) is the most abundant 
large herbivore, and the coyote (Canii latransl is the most ' 

abundant carnivore. Nearly 200 species of birds can be  
found in Los Aiamos County." including a sizeble o v e r  ; 
wintering population of ravens (Corvus corad.  About 225 
species of fauna occur in the county. Several state and: 

-.federal- agencies, including the-IWk-Department of Game 
and  Fish, the N.M. EIA, the U.S. Forest Service, a n d  the . 
U.S. Fish and Wildlife Service contributed information on 
the vegetation' and animals of this area. 

, 

. 

Stage 2. A series of sampling stations has been perma- 
nendy marked in Acid, Pueblo, DP, Los Alamos, and 
Mortandad Canyons (Fig. 18). Acid and Pueblo Canyons 
received untreated and, later, treated industrial liquid 
waste for a 21-yr period from 1943 to 1964; DP and LOS 
Alamos Canyons have received treated industrial liquid 
waste for a 20-yr period beginning in 1952; and Mortan- 
dad Canyon has received treated industrial liquid waste 
for an 8-yr period beginning in 1964. Two stations-ar 300' 
and 200111 above the liquid effluent outfalls-serve as 
"background radionuclide" areas, whereas stations at 0, 
20, 40, 80, 160. 320, 640, 1280, 2560, 5120, and 
10,240 m below the outfalls provide sample materials that . 
have been exposed to the radionuclidccontaminated 
effluents. A combination of radiochemical techniques is 
used to analyze the samples for 'H, =*h, 234u, 
and 24'Am. 

A piece of 2-cm-diam polyvinyl chloride pipe was used 
to collect sediment cores at the middle and at two lateral 

. - 
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. .  TABLE XXVIII 

SMALL-MAMMAL COLLECTIONS (1971) IN WASTE DISCHARGE AREAS 
. Total Number Co l l ec t ed  At: 

. D P  Mortandad Guaje CommonName ' Genus and Species - 
Co1o:ado chipmunk. 
Least chipmunk 
Deer  mouse . * 

Pinon mouse' . 
House mouse . 
Brush  mouse . , , 
Rock squ i r r e l  
Long tailed vole 
Wood rat 

Eutamias' quadridttatus 
Eutamias  minimus 
Pe romyscus  maniculatus 
Pe romyscus  truei . .  . 
Mus musculus  
Per omyscus boylii 
Spermophilus var iega tus  ~ 

Microtus  long icaudus 
Neotozna mexicana 

. 
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TABLE XXlX 

PLUTONIUM CONCENTRATIONS OBSERVED IN TISSUES OF 1971 VECI'OR RODENm . .. 

(Dinhtegrations Per Minute Per Gram of Wet Tiseuh) 
'Outfall ' ' .  300-m Line 600-m Line 

. Compoeited Range Range Range 
Av Mill Max Min M= - A v  - -  Min Max ,- - - - -  Ti e eue 

Liver 
Muscle 
Bone 
Remainder 

Liver 
Muscle 
Bone 
Remainder 

Liver 
Muscle 
Bone 
Remainder . 

D P  Canyon 
< 0.01 eo. 01  cO.01 0.029 . c0.024 eo .01  
< 0.01 <o. 01 * co.01 eo. 01 <0.01 0.014 

0. 12 0.30 0.22 <0.01 0.048 <0.039 <O.O1 0.013 
0.003 0.007 0.005 ~ 0 . 0 0 1  0.003 ' CO.002 <Om001 0.003 
. . _. -~ -- --- - Mortandad Canyon 

Loet 0.017 0.017 9.81 
cO.01 0.027 <0.024 . 0.011 0.068. 0.026 CO.001 O.QO7 

0.198 0.208 0.206 0.012 1.296 0.333 0.038 0.071 
0. 110 '0. 174 0.164 0.084 0.269 0.223 <0.01 

. Guaje Canyonb 

CO.01 0.048 <0.020 

<0.001 0.013 CO.009 

<o. 01 <0.01 

eO.01 0.020 <0.016 

A v  - 
<o. 01 
<O. 013 
co.011 
<o. 00 1 

9.81 
<o. 001 
<0.01 

0.062 

'Tiiuc types were combined within rrch genus and collection location for plutonium rnalysis, Results of rhcx analyses were then 
summarized for prcxnrntion here without regard to genus or species at each collection point. 
bCuajc Canyon served as control ora. 

TABLE XXX 

TRITIUM CONCENTRATIONS OBSERVED 
IN WATER FROM LIVER OF 

* 1971 V E a O R  RODENTS 

@ci J H per d 'water) 

.. Range 
Mh Max & 

Mortandad canyon 12 119 55 
Guaje Canyon . e 5  15 <'I 

- - Location 

DP Canyon 5 55 24 

positions of the stream channels for a total of three cores 
at each sampling station. The pipe was driven into the 
sediment to a maximum depth of 33 cm, and each pipe, 
dong with the contained COR, was sealed in a polyethyl- 
ene bag and frozen to facilitate sectioning (for the vertical 
distribution data). 

'The abovcground portions of the gr&& and forbs and 
the terminal leaves and stems from the shrub and tree 

. 

. 

TABLE XXXI 

* MERCURY CONCENTRATIONS OBSERVED 
IN KIDNEY TISSUES OF 
1971 VEmOR RODENTS 

(pg Hg per g W e t  Tissue) 
Range 

Av - Max - Min - Location 

DP Canyon 0. 10 0.70 0.26 
Mortandad Canyon 0.01 0. 13 0.07 
Guaje Canyon 0.02 0.10 0.05 

I 

i 
i 
i 
i 
1 I 
I 

i 
I 
I 

I 

i 
1 
! 

! 
i 
! 
! 
I 
I 
! 

i 

species were also sampled at  each station, where possible. 
Vege~ation samples were also frozen in sealed polycthyl- 
ene bags. 

Rodents were collected by means of snaptrap grids a t  
five locations in each of the three canyon systems. Two of 
the locations were 100 and ZOO m above the outfall areas. 
and the remaining three were .a t  the 0.. 2560-, and 
10,24@m post-outfall stations. This arrangemenr allowed 
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a t h a t i o n  of bioavailability of radionuclides as a function 
of distance dong, and lateral distance from, the stream 
channels. A few samples of other animals, such as mule 
deer (0. bemionus), Steller's jays (Cyanositta stellen), and 
ravens (C. cotax), were taken from each canyon and from 
other pans of the county, the latter constituting a back- 
ground sample. 

A complete set of sample materials consisting of about 
500 individual specimens was obtained from the rhree 
canyon areas in October and November 1972 and is in 
various stages of radionuclide analysis. 

A complete set of analyses for any one of the five' 
radioisotopes of interest is not yet available. However, 
sufficient data on uitium are available to provide a pre- 
liminary picture of the-radioecological. behavior of this- 
nuclide in the components of the three canyon ecosys- 
tems. 

Acid Canyon, an area that has not been uscd for liquid 
wasre disposal for 10 years, has relatively small quantities 
of tritium in stream-channel water, .vegetation, md small 
mammals. A maximum of 8 pCi/ml 'H was measured in 
moisture from oak (Querch gambelli ), but the ove r  
whelming majority of samples averaged f o m  2 to 
4 pCilml. These values closely approximate the tritium 
levels in vegetation samples from the Laboratory environs 
as a whole.'8 

In Mortandad and DP Canyons, tritium levels in sam- 
ples from areas near the outfalls average higher by about a 
factor of 10 than the Acid Canyon samples. The maxi- 
mum concentration of tritium in moisture from DP Can- 
yon vegetation and rodents was 176 and 21 pCi/ml, 
respectively, whereas the corresponding values for 
Mortandad Canyon were 60 and 49 pcilml. There is an 
obvious sphere of influence of the tritium-contaminated 
effluents in Mortandad and DP Canyons. The effluent 
water that disappears into the alluvium about 1 km below 
the outfalls apparently continues to supply tritium to the 
vegetation for an additional distance downstream. How- 
ever, at distances over 3 km below the outfall, the levels 
of aitium in vegetation drop to  ambient levels for the LOS 
Alamos area (2 to 4 pCi/ml). 

The fact that the ratio of tritium in the biotic samples 
to tritium in the effluent water was less than one (e.g., 
ratio of picocuries pir  milliliter in free water of biotic 
samples to p.icocuries per milliliter in effluent water is less 
than one) indicates that tritium is not concentrated in the 
~nvironment. '~ However, studies on honeybees [see Tech- 
nical Notes (Hakonson)] from these canyons show an 
anomaly with respcq to these findings. 

Cesium-1 37, present in -the .liquid waste effluents, is 
being incorporated into biologipl tissue. This finding has 
been reporteh by others.20 The highest concentrations of 
'"Csabout 1000 pCi/litcrare found in Mortandad 

I *  
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Canyon effluent water at t he  place where it leaves the 
treatment facility. 

Plutonium and americium data  are still fragmentary, 
but apparently the hide and lungs of rodents contain the 
highest '%I and ''4u concentrations. This suggests' that  
resuspension and inhalation of plutonium may be the 
most important entry into rodents. 

A resurvey was made of Trinity Site, on White Sands 
Missile Range in New Mexico, to determine the concentra- 
tions of radionuclides in soils, vegetahon, and assorted 
animal life as a follow-up t o  surveys conducted from 
1947-1950.1' Analysis of the resurvey data should pro- 
vide additional information on the biological availabiliry 
of radionuclides (partiCUhdy plutonium) that were dis- 
pened-by-;r-nucleasdetonation+md-that--ha.v+aged in a 
natural environment for over 27 yr: Sampling transection 
was initiated at ground zero, and was continued in a 
northeasterly direction (zlong the principal fallout path- 
way) at 8-km increments to a distance, of 60 km. Results 
from the collection effort are no t  yet available. 

D. b s  Alarnos Land Areas Environmental Radiation 
Survey, 1972 

. 

Details of an environmental radiologkal evaluation of 
about 5500 a c r s  in eight parcels of Los Alamos County 
land owned by the AEC are presented in Los Alamos . 
Scientific Laboratory report LA-5097-MS. This real prop- 
erty was surveyed before its transfer from the AEC to the 
U.S. Bureau .of Land Management. The environmental , 

assessment of the property included a careful search of 
LASL's administrative records to determine the extent  to 
which the land might haw been involved in the Labora- 
tory's activities. This search, together with personnel 
interviews, did not reveal any indication of disposal, b u r  
ial, or storage of radioactive materials on  the surveyed 
PrOPeV. 

Radiation levels were measured in the field to as%= in 
situ evidence of radiocontaminants. Total exposure rates 
in microroentgens per hour were obtained with a gamma 
radiation sensitive insuument. The average gross gamma 
radiation measurements from these land parcels were not 
significantly different from background radiation levels 
mezsured in north-central New Mexico. The measured . 
rates generally fell within the range of 13 to 21 pR/h, . 
which has been reported as normal for the Los Alamos 
elevation, depending on local anomalies in the composi- 
tion of the earth's crust. 

A gamma radiation sensitive instrurnent,could not be 
used to measure environmental plutonium, americium, ' 

and other heavy metals of interest because their low- 
.energy photon emasions are no t  efficiently detected. The 
problem was solved by development at  LASL of a 

'.' 
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portable, spectralielective, lowenergy photon detection 
system, the Los Alamos Field Pulse Height Analykr 
(LAFPHA), which was used to obtain gross indications of 
plutonium and americium contamination in the field. 
LAFPHA is described in the Technical Notes (Johnson) 
section of this repon. In the field, this'detcction device 
showed no radioactive contamination above natural ndia- 
tion levels. 

Soil and vegetation samples were mllected for radio- 
chemical' analysis at  each designated sampling point. The 
soil samples consisted of a 7.5-cmdiam by Ssmdeep  core 
sample taken from the center and corners of a 10-m' 
square. These soil cores were combined into a single soil 

concentrations arc identical with values from background 
area samples. No background values for americium in soil 
or vegetation arc available for comparison. 

The average uranium concentration in soil and kgeta- 
tion ranged from 0.42 to 0.92 pg/g in soil and <O.Q3 to 
0.21 pg/g in wet tissue. These values fall within previously 
reported ranges. 

Results of thb'radiation survey indicate that the land 
parcels included in 'this study have radiation levels at  or 
near background. No abnormal in dtu field radiation 
levels were o b s e d  either in total gamma radiation mea- 
surements or h m  readings for low-cnergy photons 
obtained with LAFPHA. Measurements of gross beta, 
1 3 7 ~ -  ZM~z~u~m._anbtotalYlcanium.in.these soil and  ample reprexnhinaint within a eiwn parcel. Ponder- ' 

osa, pinon, and juniper needles were analyzed. These 
predominant species were selected because they are peren- 
nial and may have retained airborne contaminants. Deter- 
minations were made on these soil and plant samples for: 
tritium (in the free moisture of plant tissues), gross beta 
activity, '"Cs, z*2?u, "'Am, and uranium (total). 

Tritium measurements from plant moisture were mea- 
surably higher than those from other north-central New 
Mexico samples. This is consistent with previous environ- 
mental reports'D' which show tritium activity in the 
atmospheric water t o  be about twice as high. Standards 
for tritium concentration in the moisture of vegetation 
have not been established,' but observed concentrations 
were about 0.1% of those listed for rritium in the conen-. 
tration guides in AEC Manual Chapter 0524 for tritium in 
water for uncontrolled areas. 

Gross beta and 137Ck concentrations in soil averaged 
about 20 and 3 pcilg, respectively, and in vegetation 
averaged about 5 and 2 pCilg. Concentrations measured 
on  the survcyed.land parcels were not significantly differ- 
ent from background values measured in soil and vegeta- 
tion samples from north-central New Mexico. 

Most measurements for both plutonium isotopes 
, ranged from 0.01 t o  0.10 pCi/g of soil for the survey 

samples and also for the north-central New Mexico con- 
trols. A soil sample from one survey location near a 
Laboratory research facility had a plutonium concentra- 
tion higher than worldwide fallout levels by a factor of 
two to  three. The  average plutonium concentrations for 
the other land areas d o  not differ significantly from 
observed background concentrations of plutonium in soil 
due principally t o  worldwide fallout. The average range 
for plutonium concentration in vegetation was <O.OOI to 
0.02 pCi/g (wet weight) of plant tissue. No comparable 
data haw been reported previously, but 'survey samples 
and control area samples showed comparable levels in 
vegetation. 

Average M'Am concentration in the land survey sam- 
ples ranged from c0.03 to 0.10 pCi/g in soil and from 
0.006 to 0.03 pCi/g (wet weight) in vcgrmtion. These 

.- 
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vegetation s a m p k  show concentrations similar to those 
at  locations far raroved from nuclear energy installations. 
Tritium concenuazions in general, and plutonium and 
americium concamations a t  a few points, were higher 
than past weapomccstirbg fallout would indicate. 

E. Tornado Frequency and Intensity in the Southern- 
most Pordon of tk! Rocky Mountains 

LASL has bean authorized to conduce preliminary 
planning and Ti& I and 11 daigTi work for a new 
plutonium proceskg plant that must meet recently estab- 
lished AEC minimum criteria for plutonium-handling 
facilities. The smmure  must be designed to withstand a 
tornado or an earnkquake of a certain minimum intensity; 
consequently, t h e  design of the plant requires studies of 
interest to the environmental field. A summary of t he  
tornado study is presented in this section, and the scismi- 
city studies are summarized in Sec. 1X.F. 

The inves t igah  intb the likelihood and nature of a 
tornado in the bas Alamos area was conducted by T. 
Theodore Fujita af the University of Chicago's Satellite 
and Mesometeorchgy Research Project.= 

In various p a n  .of the world there is significant vana- 
tion in both f r c q w c y  and maximum wind speed (inten- 
sity) of tornado- Current statistics indicate t h a t  the US. 
ranks first in bo& intensity and frequency of tornadoes, 
followed by Indiq Canada, Europe, Australia, Japan, New 
Zcaland, and by other areas where tornadoes are less 
frequent. In the US. there is a strong negative gradient in 
frequency and i m s i t y  between the antral plains, where 
tornadoes are frequent and severe. and the Rocky  Moun- 
tains, where they seldom occur and are generally weak. 

Intensities of i l l '  (235) tornadoes reported in. New 
Mexico and rowhcrn dolorado (to 39' nor th  latitude) 
from 1950 th roqh  1971 were studied. The area was 
divided into IS' quadrangles of latitude and longitude, 
and the mean eleration and elevation range were  recorded 
for each quadrangle. The intensiti'es were then correlated 
with these two parameters. Both frequency and intensity 

I 

i 

I 
I 

I 41 



I 

were found to decrease wry rapidly with increasing mean 
elevation and elevation range. Furthermore, a srudy made 
of annual and diurnal variations in tornado occurrences in 
connection with meteorological characteristics of &e 
atmosphere indicated that tornadoes in mountainous 
regions are spawned from premature thunderstorms and 
develop earlier in the day than in plains regions. These 
.midday tornadoes are considerably weaker &an the mid-. 
western evening storms. 

Finally, the maximum intensity tornado for which 
structures at Los Alamos should be designed was defined 
by Fujita as . 

Maximum windspeed 200 mph 

-.. - 30 mph - Translational speed 
R a d i i  of &le of maximum 
rotational wind 100 f t  
Maximum pressure drop at 
center 0.75 psi 

. Maximum rate of  pressure 
change ' 0.33 psifsec 

' Rotational windspeed 170 m p h .  
--_- -- .. . 

F. Geologic and' Seismic Studies of the b s  Alemos Area 

In compliance with the minimum criteria for 
plutonium-handling facilities, the architectingineer for 
the proposed new LASL plant, the Fluor Corporation of 
Los Angeles, executed a consulting mntmct with the 
geoscience engineering firm of Danes and Moore to pro- 
vide a study of the 6eOlOgk, foundation.'hydrologic, and 
seismic characteristics of the site. I t  was recognized by the 
Laboratory, at about the same time, that other programs, 
for instance the geothermal energy project, would require 
a better understanding of the geology and seismicity of 
the area. For this reason LASL arranged contracts with 
Drs. A. R. Sanford and A. J. Budding of the New Mexico . 
Institute of Mining and Technology tq'study the seismi- 
city of the Los Alamos area. This'coincidence in timing 
made it logical for Fluor to retain both Sanford and 
Budding as contributors to the evaluation of seismic risk 
at  Los Alamos. These studies enhance our total know- 
Icdge and understanding of the environment, and sum- 
maries are included here, 

The Dames and Moore study2' included detailed evalu- 
ations of the geologic features within a 330-km radius of 
the site and thorough explorations of the area immediate 
t o  the site. The proposed site is on the Pajarito Plateau, a 
part of the Rio Crande depression that is a major struc- 
tural feature extending north to south through central 
New Mexico. The plateau was formed by ashflows and 
ashfalls of rhyolite t u f f  that wire-extruded from the 
Jemez Volcanic h c u s  to the west: Geologic history indi- 

. cates that the Rio Grande depression began forming in 
early Tertiary time, b u t  Quarternary faulting and volcanic 
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activity were also associated w i t h  the formation of the 

The north-south trending trace of the Pajarito Fault ,  
which is considered "active" according to AEC criteria, . 
lies about 4.5 km west of the proposed plant site. How- 
ever, a trench excavated across' the site showed no 'cvi- 
dence of faulting or tectonic fractures associated wi th  the , 

Pajarito Fault system, and the probability of surface fault-. 
ing occumng in the immediate vicinity of the site during . 
+e lifetime of the facility b minimal. 

According to hisiorical records the largest iarthquake 
in the  area had an intensity of abou t  VI11 0.n the Modified 
Mercalli Scale (a measure of observed effects). Tinis earth- 
quake occurred in 1918 at Cmillos, about 60 km south-  
. eastofq-AlamoscsmAnasicch.fhlerir_eria. two  
design basis earthquakes were 'defined: An "Operating 
Base Earthquake" of intensity VII, but less than VIII, and 
horizontal ground motion acceleration (hgma) of 0.1 7 g; 
and a "Safe Shutdown Earthquake" of intensity VI11 and 
hgma of 0.33 g: The response spectra for the two hypo- 
thetical events were based on analyses of other earth- 
quakes of similar intensiry and hgma modified to f i t  the.. 
geology of the Los Alamos area. 
' The Sanford studyM of seismic risk in the tos Alamos, 
Area was based on seismological records. The data for all 
shocks occurring,within 111 km of Los Alamos included 
(1) historical noninstrurnented r e p o m  of F t h q u a k e s  
before 1962, and (2) records of instrumented studies of 
shocks from 1962 to 1972. Magnitudes ,were inferred 
from the historical'rehrts which, of  necessity, related t o  
effects (intensity). 

The strongest earthquake to occur within the regipn of 
study duiing the 109-y~ period, 1872-1972, had a prob- 
able magnitude of 5.5 on the Richter scale. Esamares of 
the strongest shock to  occur in a l O O y r  peridd, based on 
extrapolation of the earthquake frequency-magnitude 
relation, range from 3.9 to 5.4, depending on the da t a  set . ;  
used. The study concludes that the Los Alamos area is 
subject to  an earthquike 'of magnitude 5.5 once every 
100 yr somewhere within the Rio Grande depression f rom 

The Budding evaluation" of seismic risk in the  Los 
Alamos Area was based on geologic evidence. Geologic 
studies related to  fault characteristics yield theoretical 
data on the magnitude and frequency of,shocks produced 
from rupture along faults or in fault zones, that is..data 
on the past seismic history of. t h e  area. Data required are 
the length of the fault, offset or throw of the fault, and 
age of stratigraphic units broken by the faults. The major 
faults studied were the Pajarito, Los Alamos, Cuaje Moun- 
tain, and Water Canyon faults. A l l  ar6 rrorth-south rrend- 
ing faults downthrown to the east  or west and breaking . 
the upper Tshiregr Member of the Bandelier Tuff. The age 

depression. . .  

. Albuquerque to Questa.. 
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of the Tshircge Member has been estimated by the 
potassiumargon method at 1.1 million years. 

Calculations revealed that thcsc faults produced 133 
seismic events with average local magnitude of 6.7 (range 
5.9 t o  6.8) in the past 1.1 million years. In terms of 
seismicity of the area this means that magnitudc6.7 
earthquakes occurred at approximately 8270-yr intervals 
or that magnitude-rl.8 earthquakes occurred a t  10- 
intervals. The seismicity of the Los Alamos region is thus 
estimated to  be one magnitude-5 earthquake per lOOyr, 
in good agreement with the scismological study of San- 
ford. The seismicity of this section of the Rio Grande . 
depression is less than that of the Albuquerque-Socorro 
section (with an e ~ i ~ t e d - ~ ~ m u m - ~ ~ i t u d e - ~ o c k - o f -  
6 in a 100-yr interval) and substantially less than that of 
an equivalent area in Southern California. 

The Rio Grande depression has the potential for future 
volcanic eruptions, as does the dormant Jemez Volcanic 
Locus. Although the possibiliry of a major rhyolite ash- 
flow and ashfall type .of eruption is remote, a smaller 
rhyolite eruption could occur. The structural develop 
ment and periodicity of past eruptions indicate a wry low 
probability of even the smaller event occurring within the 

Other geological hazards of lesser significance, such as 
rock falls, landslides, and ground compaction due to with- 
drawal of ground water do not pose any significant 
problem at the site. 
. Subsurface conditions at the proposed site were 
explored by  test drilling. The excavation of the building 
will be to 8 m into the tuff with foundations bearing on a 
moderately welded wit. This unit will provide good verri- 
cal and lateral support, with a design for a spread founda- 
tion. 

There is no danger of flooding at  the site due  to its 
topographic location on the top of a mesa. Surface water 
runoff from precipitation goes into a small canyon that is 
tributary to the Rio Grande. Infrequent storm runoff 
percolates into the alluvium on the canyon 'floor because 
of the small drainage area and large volume of unsaturated 
alluvium within the project boundaries. 

Ground water. occurs in.  two separate systems: an 
upper perched ground water body in the alluvium of the 
canyon; and a deeper aquifer. The water in the alluvium is 
recharged from storm runoff and the effluents released 
from two Technical Areas. As the water in the alluvium 
moves eastward it is depleted by evapotranspiration and 
exists as a ground watqr body of limited extent, terminat- 
ing about 5. km east of the proposed site. 

The deep ground.wata body is recharged from precipi- 
tation on the high mountains to the west, with the water 
in the aquifer moving eastward toward the Rio Crande, 
where a p3rt is discharged into the river. The top of the 
deep aquifer lies 400 m below the surfaca of the mesaat 

. 

next 1000 yr. 

the proposed sia. Movement of water in the aquifer is 
estimated at 22 m per year. 

The Dames and Moore ieportm concludes that "the 
site proposed for zhe plutonium facility . . . is suitable for 
this proposed usc, from the standpoint of i ts  geologic, 
foundation, hy&ologic and seismological setting." 

X. DISCUSSION 
- 

The results of the monitoring program for this report 
period confirm thc generally low radiation levels in the 
Los Alamos environs noted in previous periods. Measure- 

, 7 n e n t s - o f - t h e - ~ o a - ~ ~ i ~ ~ - ~ r  and-precipitation indi- 
cate concentrations similar to those measured at other 
locations in the northern hemisphere where activity is 
entirely ataibutabk to the p r a e n a  of worldwide fallout. 
Airborne plutoniwn and tritium measurements reveal that 
Laboratory activities have elevated slightly rhe levels of 
'both materials abovc the concentrations expected from 
fallout due t o  parr weapons testing and reentry and burn- 
up of isotope power sources contained in space vehicles. 

In the text, comparisons were made between observed 
concentrations and applicable guides for off-site and 'on- 
site areas, respediwly. Since site boundaries are near 
some of the o n e  stations ,used for these comparisons 
and since public m of adjacent roads is normally permit- 
ted (although use can indeed be restricted), comparisons 
are made in this section between on-site concentrations 
and off4te guides. 

The highest average of total plutonium (23% + p%u) 
concentration at  a station accessible to the public was 1.4 
x pCi/ml and occurred at  station 304-2.6 (Fig. 6 
No. 34, TA-3). (Sation 277-3.3 recorded a sligetly higher 
average total concentration, but is located in a remote 
area inaccessible M the public.) This combined on-site 
concentration is approximately 0.23% of the most restric- . 
tivc guide value of6 x for the soluble f o r m  of "%u 
in uncontrolled aras. 

During this reporting period the highest average on-site 
tritiated moisture concentration in the Loo Alamos area 
was 1.8 x lo-'' pCi/ml, less than 0.1% of the guide value 
of 2 x 6 pCifm! for uncontrolled areas. Th i s  concen- 
tration was sufficient to  produce a whole-body dose of 
about 0.3 mrem, rrsing the Quality Factor of 1.7 used in 
the derivation of the 1960 ICRP-NCRP maximum permis- , 

sible concentrations that apparently served as the bases 
for the AEC Manual Chapter 0524 concentration guides. 
If the Quality. Factor of 1.0 now accepted by the ICRP 
and NCRP is used for these lowinergy beta radiations, 
this dose is about 0.2 mrem. This may be compared with 
the radiation pwecrion guide for annual dose to the 
whole body (AEC Manual Chapter 0524) of 500 mrem 
for an individual or 170 mrem for tk most restrictive 
segment of the population. 
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Exeernal and xqa;liadon ievek, as by ! 2. J. E. Haceg, Compiler, “En$ronmcntd Monitoring in 
Vicinity of &e Lob AlPmos S d c n t i h  Laboratory. July 
through December. 1971,” Loo Alamos Sdcnrific Loboratory 
report LA4970 (1972). 

the TLD array were comparable to those measured elsc- 
where at  approximately’ the same elevation. This suggesrs 

from cosmic and naturally occurring terrestrial sources. 
The Los Alamos water supply remained uninflucnccd 

by Laboratory operations. Traces of naturally occurring 
menic were found in samples from one supply well, bur 
dilution of the water in the remainder of the dismbution 
system reduces the concentmion to acceptable levels. 
Traces of plutonium were tenuously identifitd in water 
samples from two off-site bodies of surface water. 

be, eminen,. 
both a result of past disposal operations, were found in 

i .  that the predominant contribution to external dose is 3. National EnvironmenPl Ccatrr-L.r vcgas. ,,Air 
Sllrvcillance Nerwork. August 1972.” Radiat. Data Rep. 13, 
704 (1972). . 

- 
4. Office of Radiation Proprams, “Plutonium is  Airborne Pu- 

ticulatcs January-March 1971,” Radiol. Health Data Rep. 12, 

5. Office of hdiadon RoBIaLIW, 6.Plutonium in krborn; pprl 

6. Office of Radiadon Programs,. “Plutonium in Airborne Par 

- 8  

284 (1971). * .  

. 
dculates April-June 1971,” Radiat. Data Rep. 13,159 (1972). 

I quantities of plutonium and ! dculates July-September 1971,” Rndiat. Dam Rep. 13. 221 ! ’ (1 972). 
! sediment colle ct ed in --an-off&e-canyon~-’l!his-area~ - . . __ 

although accessible to the public, is reasonably isolated, 
so that occupancy is limited to an occasional hiker op 
hunter. This low occupancy factor and/or the association 
of the material with large quantities of sediment would 
preclude the uptake of any significant quantities by  
people, animals, or plants. 

Knowledge of this type’ of contamination is being 
al;grnented by two studies of the Los Alamos area, one 
conducted during the summer of 1971 and the o t h a  a 
continuing program conducted under the sponsorship of 
the DBER. The former program showed that there was 
uptake into small mammals of radionuclides from efflu- 
ents released in two liquid waste disposal areas. The 
DBER investigation was initiated in July 1972 and is 
intended to take advantage of the varying and docu- 
mented use histories of these two disposal areas, and a 
third area which has been abandoned, to study in detail 
the processes involved in the ecological assimilation of 
radionuclides into the environment. Only preliminary 
results are alailable, but they corroborate the findings of 

Because of the low emissions of radioactive ‘materials 
that could c n k  the food chains and the insignificant use 
of the surrounding area for food production, the food 
supply at Los Alamos has not been sampled’extensively. 
This is not believed to be a serious gap in documenting 
the exposures in the environs, and it will be filled partly 
by the information gained from the DBER Program men- 
tioned above and partly by a program of milk surveillance 
which is in the initial stages. 

.--- 

. the 1971 study. 
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TECHNICAL NOTES 

. .  

THE HONEYBEE AS AN INDICATOR OF ENVIRONMENTAL RADIOCONTAMXIVATION 

W '  

Thomas 8. Hakonson 

One aspect of the radioecological studies at Los 
Alamos deals-with the idmitiKati3rmf-Plant-and -anima- 
species that  can be used as biological indicators of radio- 
nuclide contarnination in thc natural environment. 
Honeybees (Apis mellifera), used in the current study, are 
potentially useful as indicator organisms hecause they are 
known to incorporate and concentrate certain radionu- 
clides within their bodies; they require a source of surface 
water for drinking and other purposes; they forage over a 
large area and come into contact with plants which are 
eaten by other organisms; they are colonizing insects and 
therefore are easily sampled; and they produce a food 
(honey) that is consumed by humans. 

Hives of bees were placed near the ourfalls of three 
Laboratory liquid waste disposal facilities, where the bees 
had access t o  water and vegetation possibly contaminated 
by varioiis radionuclides. These outfalls are located in 
Acid Canyon, DP Canyon, and Effluent Canyon, which is 
a small tributary to Mortandad Canyon (Fig. 18). Use of 
the outfall in Acid Canyon was discontinued in 1964. 

Bees, honey, and effluent water were collected rout- 
inely and analyzed for tri.tium, "'Cs, s % ~ ,  '%, and 
a41Am by a combination of radiochemical techniques. 
Analyses for plutonium and americium in bee, honey, and 
water samples are incomplete, but "'Cs and uitium deter- 
minations are complete for the 4-month period . subs-  

'quent to experiment initiation on June 29,1972. 
Cesium-137 was unmeasurable in any of the 150 bee 

and honey samples that were analyzed, even though levels 
of this radionuclide in DP and Mortandad Canyon efflu- 
ent water averaged about 50 and 1000 pCi/liter, respec- 

Tritium, on the other hand, was readily measurable in 
the free' water of bee and honey samples. Levels of tridum 
in bees rose from about 1 pCi/ml of sample water in 
background, or pretxperirnect, samples to a maximum of 
560 pCilml in Acid Canyon samples, 250 pCi/ml in DP 
Canyon samples, and 9600 pcilinl in Mortandad Canyon 
samples (Figs. T-1, T-2, and T-3). Tritium levels decreased 
in all bee samples taken during September and October 
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Fig. T-I. 
Acid Canyon bee study. 
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Fig. T-2. 
DP Canyon bee study. 

(the 60- t o  120day period shown in the figures). This 
decrease may possibly be correlated with seasonal changcs 
such as colder ambient air temperatures and vegeration 
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Fig. T-3. 
Morra ndad Canyon bee study . 

dieback. It 'is interesting that u i aum l ewk  in honey . 
during the +month period paralleled the corresponding 
data for the bees. It is no t  known whether the honey 
became contaminated with -tritium from tritium-bearing 
effluent water or 'from food. The Acid and Monandad - 
Canyon preliminary data in  Figs. T-1 and T-3 lead one to 
speculate that the bees either were obtaining tri t ium from 
a source other than the effluent water or were concenuat- 
ing tritium, because the levels of this nuclide in bees from 
Acid and Mortandad Canyons were as much as 450 and 
230 times the levek in the effluent water from the rcspec 
tivc canyons. This is worrisome because there is very little 
evidence for the biological concentration of midurn. The 
alternative, that the bees were obtaining tritium fiom a 

-sourcc-ochcr-thn the-effluent -watec,-iS-&o. troublesome 
b e c a w  such a source has not been located. Moreover, 
preliminary data indicate that the vegetation surrounding 
the beehives in the two canyons d o a  not contain suffi- 
cient tritium t o  account for the tritium levels in the bees. 
In conuast to the above observations, the t r i a u m  activity 
in bee and honey samples from DP Canyon (Fig. T-2) was 
below that in the effluent water-the presumed source of 
the bees' drinking water. This amounts to a deconcenua- 
tion of uitium activity by the bees. Further development 
of these incomplete studies is being planned. 
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LOS ALAMOS FlELD PULSE HEIGHT ANALYZER (LAFPHA) 

INSTRUMENT DEVELOPMENT AND USE - -  

by 

LaMar J. Johnson 

An environmental radioactivity survey on more chan 
5500 acres of land near LASL was conducted during 
1972. Because the determination of such materials as the 

' actinides in a soil matrix by radiochemical techniques 
requires considerably more time and effort than in situ 
measurenients (providecj-thuaiLdoes- not-shield the-ph- 
ton emissions from the detector), it immediately became 
apparent that the number of data points required by the 
survey could only be collected using a field measuring 
device sensitive enough t6 detect the presence of trace 
radiocontamination. A further requirement was that the 
device allow spectral measurenients so that radioactivity 
from particular isotopes, rather than merely gross radio- 
activity, could be measured. In situ spe'ctrornetry has the 
important disadvantage that the accuracy of the anlysis. 
depends on a separate knowledge of the radioactivity 
distribution with soil depth. Thus, for determining envi- 
ronmcn-al lcvcls of radioactivity in soil, both sample 
analysis in the laboratory and field spectral measurements 
are necessary. The transuranic elements, '1$u, 2 3 ~ u .  and 
"'Am. were of primary interest in the above survey, and a 
detection system was needed that would measure the 
low-energy photons associated with their decay. A 
Nal(TI) scintillation detector with a crystal diameter of 
12.7 cm and 0.16-cm thickness was selected. This com- 
mercially available detector has become commonly 
known as the Field Instrument for the Detection of 
Low-Energy Radiation (FIDLER). The signal from this 
detector has been processed by a 2- or 3-channel count 
ratcmcter in past applications. Such a count ratemeter 
readout entails a high degree of uncertainty in the visual 
interpretation of the  rate-indicating dial and does not 
provide the spectral information needed to infer radio- 
nuclide identity. 
To facilitate the above-mentioned environmental radio- 

activity sukey and to overcome the ratemeter weak- 
nesses, a portable (battery-powered) pulse height analyzer 
was developed. This analyzer, which processes the scintil- 
lation detector signal, was designated the Los Alamos 
Field Pulse Height Analyzer (LAFPHA). LAFPHA has six 
channels that simultaneously record input pulses. Each 
channel has independent lower and upper energy bound 
adjustmcnts. allowing overlaps or gaps in the analyzed 
spectrum. Each channel has "blind" scalers, with the 
stored contents made available for display at the push of a 

button. The pulse counters have five decades of memory, 
but channels 2 and 5 have optional sixth decades that can 
be switched in as needed. A channel may be read OUK by 
pushing a button to activate a decodeddriver. Readout is 
light-emitting diode dot matrix assemblies. The p r e s s 4  

. . read-arrangementand-the-displ-a-yof-only-the-four top 
decades were chosen for power conservation. A preset 
timer controls the counting time of all channels. X coun t  
ratemeter can be used simultaneously in selected channels 
for instantaneous indication of activity level. In  addition, 

, '  an audible beeper can be switched into a channel of 
interest to alert to rate changes during a scanning survey. 

The LAFPHA is shown in Fig. T-4. The  electronics is . - 
enclosed in an aluminum aircraft luggage case with a total 
weight of 10 kg including the 12-V rechargeable battery 

~ i g .  r-4. 
Tbc Los . . \ k l m ~ S  Field Pulse Height A)rulyzer 
(LA FPti.4). 
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pack but not the detector assembly. Extensive usc of 
integrated circuits provide good stability and enhanced 
reliability. Detailed electronic engineering features of the 
analyzer will be described 

The LAFPHA-FIDLER system was calibrated to esti- 
mace the plutonium and americium surfaci contamination 
levels. Uranium and neptunium L series x rays (approxi- 
mace. unresolved energy of 17 keV) are produced in the 
daughters of plutonium and americium, -respectively. The. 
daughter of "'Pu by beta decay, 241Am, also emits a 
59.5-keV gamma ray., LAFPHA channels 2 and 5 were set 
to measure the 17-keV energy band and the 59.5-keV 
gamma ray, respectively. The energy bounds were set, 

incrementally displaced radially to simulate concentric , 

annular rings of uniform area contamination. Numerical 
integration of the observed response in terms of counts 
per minute per microcurie per square meter (cpm per 
pCi/m') provided the needed calibration factor. This cali- 
bration method is outlined in another repon.' The 
factors obtained on the present system were 350 and 
3200 cpm per pCi/m2 above background for ''%I at  
17 keV and "'Am at 59.5 keV, respeccively. For both 
calibration and field u x  of the system, the unshieldcd 
detector is placed in a tripod a t  30cm above the  hori- 
zontal surface, thereby allowing it to sense photons from 
an area within a 2-m radius. 

, 

' This system proved to be extremely valuable in docu- - somewhat aibitrarily, at 12.8 and 21.6 keV for channel 2, 
. and at 52.0 and 65.6 keV for channel 5. The orher 

channels were set at surrounding energy intervals to allow 
spectral interpretation, including indication of Compton 
continuum pulse collection due to the presence of higher 
energy photons a t  the measurement location. A signal 
monitoring tap for all pulses greater than the lower bound 
of channel I was'also provided. The observed system 
resolution, as monitoied by a standard laboratory multi- 
channel analyzer from the LAFPHA processed signal, was 
47% FWHM for the unresolved 17-keV x-ray band and 
17% FWHM for the 59.5-keV line. 

The surface plutonium and americium contamination 
response of the system was calibrated using a point source 

OR. D. Hicbcn. L. J. Johnson, and A. R. Kocllc, "Los Alamor 
Field Pulse Height hnlyzcr." Los Alunos Scientific Laboratmy 
report in prcparatiou. 

menting the low levels of environmental contamination 
for the above-mentioned suivey reviewed in Sec. IX of 
this report. In addition to this survey application, t he  
LAFPHA-FIDLER system has potential monitoring u x  in 
accidental plutonium release situations. T h e  LAFPHA 
may also be usefully employed with other detectors, such 
as thicker Nal(T1) crystals, for high-energy gamma-ray 
measurements. Xenon proportional counters, lithium- 
drifted silicon-diode detectors, etc., all could be coupled 
to the LAFPHA in field measurement circumstance's 
where the use of laboratory-rype analyzers is i n rpp re  
priate or impossible. 

'1. F. T h e y ,  "Calibration of an X-Ray Sensitive Plutonium 
Detector," Lawrence Fdiation Laboratory report UCRL- 
50007-68-2 (1968). 
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I CENTRAL AUTOMATED METEOROLOGICAL 
DATA ACQUISITION SYSTEM . .  

. .  
I 

1 '  
I .  

by 

Joseph E. Herceg 

A central automated meteorological dsta acquisition The computer performs four basic function,: first, it 
system has been acquired and installed at LASL's TA-50 controls the instruments;second, it receives the da ta  from 
(Liquid Disposal Site). This system, conceived largely by .  the instruments; third, it records the incoming informa- 
R. V. Fultyn, consists of two main parts, a steel instru- tion on magnetic tape for fu ture  processing on a larger 
mcnt tower and a small computer wh.i~~~rlai.ons_asan-machine;_and_four.~jt .performs-a-first,. crude-reduction 

I 

instrument controller and data receiver, recorder, and 
processor. The system is in the late p:eoperational phase 
of development, and this Technical Note is intended to 
summarize the composition and 2ims of the system rather 
than to present any data accumulated from it. 

The instrument rower is a guyed, triangblar, dizgonally 
reinforced'structure 90 m in height witti instrument plat. 
forms nominally at the 90-, 4 5 ,  22-. and 11-m levels. At 
each platform are located an orthogonal (u-v-w) anemo- 
meter set and a quartz thermometer sensor element.' Addi-' 
tioqally, a heated, tipping-bucket precipitation gauge, 
atmospheric pressure 2nd relative hui'idity sensors, an 
evaporimeter, and a fifth thermometer sensor element will 
be installed at or near the base of the tower as well as a 
net radiometer at the 11- or 22-'m level. 

Each anemOmeter set consists of three propellers ori- 
ented in orthogonal directions capable of spinning either 
clockwise or counterclockwise. Each propeller is con- 
nected to a chopper disk which interrupts the light from a 
small electric bulb. Depending on the direction of rota- 
tion of the propeller, a mask covers one or the other of 
two phototransistors that detect the modulated light sig- 
nal and transmit the resultant pulsed electrical signal to a 
terminal box at the base of the tower. 

The quartz thermometer sensor at each level consists 
of a small quartz oscillator crystal whose frequency of 
oscillation is temperature-dependent. To provide a t N C  

indication of air. temperature, the sensing element is posi- 
tioned inside a cylindrical, open-ended vacuum bottle in 
the stream of air from a small fan. The signals from these 
sensors are transmitted to the ground by standard 5Gn 
coaxial cables. 
From the terminal box a t  the base of the instrument 

tower, all signals are carried through buried conduit to 
another terminal box in a basement room of building 
LD-1 (TA-50). At this point appropriate signals are routed 
to an interface package in a miniccmputer (PDP-11) or to 
an analog-to-digital converter (ADC) or to the thermo- 
meter electronics package, both of which are controlled 
by the computer. 

SO 

of the data for a moreor-less real-time display of salient 
information. These functions are described individually 
for the particular program package that is currently under  
development 

Instrument Control.' At the 6iginning of each minute.  
as determined by a h e  frequency clock inside the c o m  
purer, the 'thermometer package is directed, under pro- 
gram control, to take temperature readings from each of 
the five sensing elements by stepping through the five 
channels in its multiplcxer'unit. Since this type of ther- 
momcter. is an integrari~g device, accuracy is dependent 
upon integration time. Maximum accuracy ('C, six digits, 
four decimal places), che n o h a 1  mode of operation. 
requires about 10 sec integration time per reading, so that  
the thermometer package is operating 50 sec out of every 
minute. At the 3Gsec point of each minute the ADC is 
commanded to start iu xquence of functions. This con- 
sists of reading each of the four  input analog signals 
(pressure, humidity. cYsporation, net radiation) by step- 
ping through the four channels of its multiplexer. This 
sequence requires perhaps 200 pscc, hence its placement 
halfway through the  mhute. 

Data Reception. When the instruments mentioned in 
the preceding paragraph have taken a reading and made it 
available to the compuccr, the computer stores the num- 
ber in a buffer for h m r e  use. In addition, it remains 
ready to take readings from the  precipitation gauge and 
anemometers at any time. This is accomplished as fol- 
lows: The signal from each of the 24 phototransistors in 
the anemometers and rbc microswitch in the precipitation 
gauge is fed to an '*interrupt card" in the computer 
interface unit. When a pulse. indicating rotation of an 
anemometer propeller or change of ppsition of the gauge 
bucket, is sensed b y  the interrupt card, the function being 
performed by the computer is momentarily interrupted. 
During the interim, a counter is altered. The counter and 
type of alteration, incrementation or decrementation by 
unity, is determined by the origin of the signal t h a t  has 

. 
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caused the interrupt to occur, that is, by the location and 
direction of rotatioh of the propeller. The anemometer 
counters are stored in a buffer for future use, and the 
counters are cleared every 1 SCC. This integration time was 
chosen to measure the high-frequency components of the 
wind structure, and after the micrometeorology of the 
area has been adequately defined, it may be relaxed to  
10sec. The current value of the precipitation gauge 
counter is stored in the buffer each minute, and the 
counter is allowed to accumulate f i r  24 h to give a 
measure of daily precipitation. 

. 

Data Recording. A t  the end of each minute the data.  
buffer is transferred to magnetic tape. Each transfer con- ' 

sists -of an identification number, 720 anemometer 
counter values (i.e., 12 each second), five temperature 
readings, and the.current values of the precipitation gauge 
counter and the four analog signals. The magnetic tape is 
a 7-track unit and recording is at the rate of 800 bits per 
inch. / 

I 

Dura Processing. While the data is coming in from the 
various instruments and being stored for eventual record- 
ing on magnetic tape a t  1-min intervals, it is also being 
manipulated and stored for anlysis and display at 15-min 
intervals and at  24-h intervals. The  15-min analysis con- 
sists of computing, for each of the four instrument levels, 
the vector and scalar averages for the horizontal wind 
component, along with its average direction and its stan- 
dard deviation; the average vertical wind speed  and its 
standard deviation; and the speed of the maximum I-sec 
horizontal gust. This information is displayed by a t e l c  
type unit along with the current value of  the five tempera- 
tures, precipitation, pressure, humidity, evaporation, and 
net radiation. The daily display consists of the maximum 
1-sec horizontal eust at  each level. and the minimum and - _._ - 
maximum temperatures. at th-ewuTitdTTh-e last IS-min 
summary contains the total precipitation for the day. 

-; . 
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DETERMINATION OF NaCl CONTAMINATION IN PINE TREES 
.BY NEUTRON ACTIVATION TECHNIQUES' 

, .  
- -  

bY I . .  
i 

- 
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. _  H. 0. Menlovc 
Group A-1 (Nuclear Analysis Research) . .  

1.39 MeV 4 f - J  2.75 MeV 

Many communities: throughout the U.S. routinely use 
rock salt in the winter to melt snow and ice on roadways. ' 
After the ice is melted, the salt solution is spread beyond . 
the roadway by splashing and drainage and causes ecolog- 
ical damage to the surrounding areas. 

In recent years, pine trees in the vicinity of roadways 

. 
. 
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and drainage ditches in the Los Alamos, New Mexico, area 
have been turning brown and dying. To help determine if 
salt is responsible for  this problem, needles from the 
diseased trees were sampled during the summer and early 
fall of 1972 at 53 different areas throughout the city. T h e  
sample areas were selected by visually observing locations 
with a significant number of brown or dead pine trees. P.t 
least one tree was sampled in each area, and the sample 
consisted of about 15 needles selected from several 
branches. Similar control samples were obtained from 
healthy pine trees in nearby areas. 

The NaCl content in the samples was measured using 
neutron activation techniques in which the neutron irradi- 
ations were obtained with a portable 2 5 k f  neutron 
source. Before irradiation and weighing, all samples were 
dried in an oven to reduce the moisture content. The  
needles were placed in 3-dram polyethylene'vials, result- 
ing in a net weight of -4 g per sample. For the thermal 
neutron irradiations, a 3.3-mg 2s2Cf source was placed in a 
large polyethylene moderator, and 13 sample vials were 
uniformly positioned at a distance 5 cm from the source. 
The. thermal neutron flux was calculated to be 7.2 x 10' 
n/cm'-sec at this distance, which corresponds to the 
radius with the maximum number of thermal neutrons. 
Normally, up to 12  sample: were irradiated overnight for 
a period of -15 h to produce 24Na by means of the 
23Na(n.r) UNa reaction. 

After irradiation, the induced gamma-ray activity in 
the samples was measured with a 12.7-cm-diam by 
12.7-cm-long' Nal crystal with a 5-cm-diam through-hole 
for positioning thc sample in the center of the crystal. 
Because ''Na has a 15-h half-life, the samples were not 
counted for 3 to 8 h'so that the short-lived activities in 
the sample would be reduced. FigureT-5 shows the  

. 

--- 
*Invited conmiburion. This 'Technical Note was previously d i r  
cussed in "Rock Salt and Pine Trees,'' Atom (Los Alamos) 6. 1-3 
(197 1). 

Area used for Na assay 

Channel Number 

Fig. T-5. 
Pulse keigbt spectra for p i n e  needle samples and 
NaCl standard. 

pulse-height spectra for an activated sample, control 
sample, and NaCl standard taken -4 h after irradiation. 
The standard consisted of 0.1OOg of NaCl in a typical 
polyethylene vial. The activated NaCl spectrum (top 
curve) shows the prominent ''Na peaks at 1.39 and  2.75 
MeV. These same peaks dominate the diseased sample 
spectrum but not the ccntrol sample. Both pine needle 
samples show the 56Mn peak at 0.84 MeV. The "Mn was 
identified by its half-life, energy, and less intense p e a k s  at 
1.8 1 and 2.1 1 MeV. The manganese content varied con- 
siderably from sample to sample and cannot be correlated 
to the diseased trees. 

To verify that the sodium in samples was from salt 
(NaCI), the chlorine content i n  several of the diseased 
samples was measured, using the "CI(n,~)% reaction to 
produce "CI (37.3-rnin half-life). A 40-rnin neutron irra- 
diation, followed by a 5- to 15-min wait and 100-sec 
count. gave the 2.2- and 1.6-MeV peaks from "CI as well 
as the previously mentioned ''Na and S6.Mn peaks in rhc 
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pulseheight specthm. Comparison of disemd samples 
with a NaCl standard in the same irradiation showed that 
the nominal number of chlorine atoms equalled the 
number of sodium atoms. 

The,amount of "Na in the control samples was so 
smdl (Fig. T-5) that an 86-cm' Ge(Li) detector was used 
to measure the gamma-ray activity in the 1.39-MeV peak. 
The high resolution (1.83 keV at 1.33 MeV) of this, 
detector made it easy to isolate the peak and subtract off 
the background. 

All samples from the diseased trees contained at  least 
10 times as much NaCl as the control samples, and the ' 
average affected sample had 9120 ppm NaCI, which is 50 
times greater than the 185-ppm average concentration in 
the ,control sample~Th~-averagcdiamctei-dfthe sampled 
trees was -30 cm, and no correlation was found between 
the NaCl concentration and the tree's diameter. 

To establish further that the NaCl contamination orig- 
inated with road salt, two samples were taken from 
opposite sides of the same large tree located near a road. 
The sample from branches on the road side of the tree 
showed 11,900 ppm NaCI, whereas the sample from the 
opposite side of the tree had only 2400 pprn NaCI. 

. .  

The pine needla affected by NaCl show brown tips, 
green midsections, and normal bases. To determine the  
location of the salt within the needles, one of t he  samples 
was separated into bases, Feen midsections, and brown 
tips; and the relative salt concentration was f o u n d  to be 1, 
3, and 6, respectively. Only entire needles were  used for 
the sample results. Also, the brown (dead) control needles 
contained no more sodium than did healthy, green con- 
trol needles. 
. In conclusion, over 2000 pine trees were observed to 

be diseased by rock salt in the survey area, which included 
9 km2 (2224 acres) in the  center of Los Alamos. Because 
of their dominance in the  area and their susceptibility to 
the salt, ponderosa pines were the  only trees investigated. 

-Many ad- pine trees wcre-xf*ctd--by the salt in 
surrounding regions outside the surveyed area. 

Neutron activation analysis can be done more  readily 
in situ, with a portable system using small 2s2Cf sources. 
than by the normal procedure of  sending t h e  samples to 
an accelerator or reactor for activation. With the high 
resolution Ce( Li) detector. the minimum sensitivity for 
sodium detection in the present work was -5 ppm with- 
out any chemical separation or concentration. This high 
sensitivity makes the technique applicable to t h e  analysis 
of salt in other vegetation and soil that are n o t  as severely 
affected as the pine trees studied here. 
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ENVIRONMENTAL MONITORING IN THE VICINITY OF. 
THE LOS AiAMOS SCIENTIFIC LABORATORY 

' Chlendar Year 1972 

ABSTRACT 

The environmental monitoring program in effect .at the Los Alamos Scicn- 
3fieLaboi l tnryf- th:-  U i i i E r s i h T a i f o r n i a  tor calendar year 1972- 

described. Hcsulfs are given of routine monitoring of radiadon levels and levels 
of .radioactive and nonradioactive contaminants in the Laboratory environs, 
including the atmosphere, the Los Alamos water supply, local surface and 
ground water, scdimcnts, and soils. Conccntrations and levels are compared 
with applicable guide values and with results obtained at other geographical 
locations and locally during other reporting periods. Descriptions are given of 
spccid programs aimed at describing the physical and biological processes 
involved in thc triansport of Laboratorygcncratcd radionuclides in liquid waste 
disposal arcas. Thcrc is aIso a description of an environmental survey of certain 
AEC-controllcd land parcels. as well as gci>logic, seismic, and metcorologkal 
studies of the b s  Alamos area. Technical notes discuss the use of the 
honeybec as a biological indicator of radiocontaminadon, a new gamma-ray 
pulse height analyrer systcm intended for field use, an 'automated mctcoro- 
lugical data acquisition system, and the dcterminadon of salt in pine trees near 
Lus Alamos roadways. 

1. INTHODUCIION 

This report describes thc rcsults of the cnvircinmcntal 
monitoring programs conductcd by Croup 11-8 (Environ- 
mental and Field Programs) during the calendar year 1972 
a t  the. Los Alamos Sricntific Laboratory (LASL). This 
facility is administered by the University of Califoinia for 
the U.S. Atomic Energy Commission (AEC) under Con- 

The Laboratory and the Los Alamos Community are 
located in north-central New Mexico (Fig. 1) on the 
Pajarito Plateau, situated west of the Rio Crande on the 
eastern slopcs of the Jqrnez Mountains (Frontispierr). 
This location was originally chosen for the atomic wcap- 
ons labontory during World War I I  bccausc of its rclative 
isolation, and t h e  area surrounding Los Alamos. including . 

. all of Los Alnmos County and large portions of Sandoval. 
Rio Arriba, a n d  S n t a  Fe Counties. remains largely 
undeveloped except for those areas occupied by the 
Laboratory facilities and associated communities. Large 

. .  tract W-7405-ENC-36. 
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4 tracts of land in the Jemez Mountains to the north, w a t ,  
and south of the Laboratory site are held b y  the U.S. 
Forcst Serviru. and U.S. National Park Scrvice. This land is 
largely covcrcd by fir and aspcn forests that support t he  
usual variety of western mountain wildlife. Agriculture is 
limited to home gardens and some grazing by beef cattle. 
In the river valleys to the east. agriculture is restricted to 
relatively small plots supportcd by irrigation. Primary 
crops are chili peppcrs. tree fruits, and alfalfa. Milk is no t  
produced in commercial quantities in the immediate vicin- 
ity of L o s  Alamos. More detailed descriptions of t h c  
geology. climatology. and economy of the area are given 
in thc appendixes of the January-June 1971 environ- 
mental monitoring report.' 

The Laboratory site covers about 28.000 acres in and 
adjacent to Los Alamos County. The principal mission of 
the Laboratory is, as it has been since its inception in 
1943, the design and development of weapons for the 
nation's nuclear arsenal. This program is supported by 
extensive research programs in nuclear physics, 
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Fig. 1; 
Nortb-central Neyr Mexico. 
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hydrodynamics, ' conventional explosives, chemistry, 
metallurgy, radiochemisq, and biology. In addition to 
the weapons program, considerable effort is directed 
toward the peaceful uxs of nuclear energy including 
mediumtnergy physics (Clinton P. Anderson Meson 
Physics Facility), spa= nuclear propulsion, controlled 
thermonuclear fusion (Sherwood Program), !aser and geo- 
thermal research, nuclear safeguards, biomedical research, 
and space physics. These activities are located in 29 active 
Technical Areas (TA) widely spread oier the LASL site. 
The locations of these areas are shown in Fig. 2, the basic 
map to which all others in this report are keyed. Appen- 
dix B in Ref. 1 contains descriptions of the programs 
being undertaken a t  each of the Technical Areas. 

Because averaging is a convenient (albeit occasionally 
misleading) method of concisely representing large. 
amounts of data, many of the results of the LASL envi- 
ronmental surveillance efforts are given as averages of two 
or more numbers. A fundamental problem arises, how- 
ever, when one attempts to derive an average for a data 
set containing values lower than some minimum detection 
limit (MDL). We have arbitrarily chosen the convention of 
using the value of the MDL in forming an average when a 
given measurement falls below the MDL. This is done 
without regard to the  merit of the choice, knowing at 
least that a conservative, or worst case, estimate is ob- 
tained. Furthermore, a set of data containing t h e  value of 
the MDL for one or more entries yields, a t  best. a trun- 

-- The routine monitoring-programs .(air,-excer-nal-radia-cated-distribution;-T-hation or con- 
tion, water, sediments, soils) conducted by Croup H-8 in 
1972 remain subspntially unchanged from those reported 
for July-December 1971.' New sampling equipment capa- 
ble of somewhat higher air flow rates is gradually being 
phased into the atmospheric monitoring program, aiid 
several new analyses are being conducted on certain water 
samples. Major expansion lies in an area referred to as 
"Special Studies," which encompasses both one-time and 
continuing studies of particularly important or interesting 
aspects of the environmental results of LASL operations. 
A radioecology program funded by the AEC Division of 
Biomedical and Environmental Research (DBER) was ini- 
tiated in FY73 and utilizes LASL liquid waste disposal 
areas as natural laboratories for' the study of ecological 
mechanisms that determine the ultimate fate of radio- 
active contaminants released to the environment. Results 
of the 1971 study of fauna in liquid effluent discharge 
areas mentioned in the July-December 1971 report are 
included in this report. Also included are results of an 
environmental survey of approximately 5500 acres being 
released by the AEC as unneeded real estate. This survey 
was made in cooperation with other Health Division 
groups and the LASL Engineering Department. Investiga- 
tions conducted by outside consultants on the Los 
Alamos geologic characteristics and on tornado frequency 
and intensity are also summarized in this section. The 
Technical Notes section, initiated in the July-December 
1971 report, continues with four articles of general rcle- 
vance to the field of environmental surveillance. 

Chemical and radiochemical techniques remain essen- 
tially as summarized in Appendix F of Ref. 1. Two major 
refinements recently introduced in the plutonium anal- 
yses are the use of a complete dissolution technique to 
improve and stabilize recovery and the substitution of 
"'Pu for 'ldpu as  a tracer to improve the quality of the 
alpha spectral measurements. An additional staff member 
and a technician have been hired by the Croup to handle 
the increased workload. 

fidence limit is calculated for such a data set. 

11. EFFLUENTS ASSOCIATED WITH LABORATORY 
ACTIVITIES 

Because the Laboratory is a large, broadly diversified 
organization employing several thousand people engaged 
in fundamental and applied research in the natural sci- 
ences, with emphasis on nuclear materials. the facilities 
include hundreds of potential 'sources of effluents and 
wastes. Processes known to have the potential for sig- 
nificant releases are confined to only a few locations and 
are rigorously controlled and monitored. Numerous lab- 
oratory hoods, drains. and waste receptacles exist. how- 
ever, where procedural controls are relied upon  for proper 
utilization. Information concerning airborne and liquid 
effluents and solid waste disposal is summarized in this 
section. 

! 

A. Airborne Effluents 

The major sources of airborne contaminants at LASL 
and the amounts of effluent from each source q e  sum- 
marized in Table 1. The "Other" category in Table 1 
accounts for certain conventional explosive tests con- 
ducted in accordance with strict safety precautions by M 
(Dynamic Testing) and WX (Weapons Engineering) Divi- 
sions at firing sites remote from other occupied Labora- 
tory sites and from residential areas. In addition to the 
radioactive materials listed in the table, the following 
quantities of nonradioactive materials were also used. 

High explosive 8500 kg 
Beryllium 26 kg 
Lead - .  . .. . 130 kg 
Mercury 100 kg 

Most of the debris from these tests is deposited in the 
immediate vicinity of the prcpared firing site, and  little of 
the hazardous material is widely dispersed into the' 

I 
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. .  . TABLE I 

SUMMARY OF MAJOR AIRBORNE EFFLUENTS 

Technical 
Area 

2 
3 
9 
21 
33 
35 
41  
43 
46 
48 
50 

Other 

. -  

' Unidentified 
Alpha. Betab 

- - 
680 6100 

<I <1 
- - 

~~ 

. .  
JH 
'0 

- 
48 
70 - 

2900 . 
2500 

110 - - - - 
1800 

'Primarily '=Th, 'st U, 2s U, am U, am pu, 

'Depleted uranium of varying compositions. 
d K h p ~ .  correspond to approximately 0.32 Ci (Ref. 2). This amount not completely dispersed inm the environment (we text). 

h. 
. bRimarily mix4 fiuion products. 

environment. A program to measure these dispersal frac- 
tion~ is currently under review, but execution will depend 
on funding and availability of manpower. 

, 

B. Liquid Effluents 

Most of the liquid effluent streams of the Laboratory 
are romprixd of cooling water and sanitary sewage. The 
effluents are released into canyons that contain intermit- 
tent sueams tha t  recharge water in the alluvium. This 
water is depleted by ewiporation and transpiration and 
does not reach the Rio Crande. None of the  effluent 
streams recharges aquifers from which municipal, indus- 
trial, or irrigation waters are drawn. 

- The primary contaminated, or potentially contam- 
inated, liquid effluents from LASL operations are collect- 
ed by an elaborate system of acid sewers and are ucated 
a t  the industrial liquid waste aeatment plant at TA-21 or 
the central industrial liquid waste ueatment plant at 

. TA-50. Effluents from the TA-21 treatment plant are 
released into DP Canyon., a tributary to Los Alamos 
Canyon, and the effluents from TA-50 are released into 
Effluent Canyon, a tributary to Mortandad Canyon. Only 
waters with concentrations lower than those listed in 
Table 11 (Le., in uncontrolled arcas), AEC Manual Chapter 
0524, are released, but ewpqrative and adsorptive pro- 
cesses tend to concentrate the contamination in the chan- 
.ne1 alluvium. The amounts of radionuclides released from 
these two sources are shown in Table II. 

. 

, ' 

' 

The discharge of treated water from cooling towcrs 
resulted in the release of some chemicals into Sandia 
Canyon from the Zia Company Power Plant in TA-3 and 
into Los Alamos Canyon from TA-2. Release of hew- 
valent chromate ( C P 6 )  is of prime interest, and in April 
1972 the chromate treatment at the power plant was 
changed to a polynodic phosphonate treatment ( sane  
tioned by the U.S. Environmental Protection Agency 
(EPA) 2nd New Mexico Environmental Improvement 
Agency (EIA)), and corrective action is under  way by 
LASL for the TA-2 facility. 

'C Solid Waste 

Although the disposal of solid radioactive wastes is not 
d ircaly pertinent to an environmental monitoring 

TABLE I1 

SUMMARY OF MAJOR LIQUID EFFLUENTS 

TA-21 TA-50 - 
Volume discharged. 
Radioactivity, mCi 

Plutonium- 23 8 
Plutonium- 23 9 

Strontium-89 
Strontium- 9 0 

Groaa alpha 

Groaa beta 1 

Tri t ium 

108 litera 8 .8  57 

0.93 14 
0. 16 7.7 
0,  10 1.0 

.O. 65 3.5 
1.0 5.5 

. 16 380 

3600 6000 

5 



program, wastes improperly controlIed in disposal could 
have a most significant environmental impact. A short 
summary of LASL disposal activities is included here for 
this reason, and to present a more complete picture of the  
Laboratory's waste ueatment effort, as well as to convey 
i n  idea of the actual amounts of solid waste generated. 

Solid wastes, consisting mostly of contaminated 
sludges from the industrial liquid waste treatment plants 
and potentially contaminated refuse from routine Lab- 
oratory operations, are buried in pits at TA-54 on the  
Mesita del Buey and in shafts at TA-21. These locations 
were chosen in consultation with the U.S. Geological 
Survey to assure long-time localization of radioactivity. 
Large pits are nominally 30 m wide by 180 m long by 9 m 

brought the annual average temperature to 48.1°F, only 
O.l°F above the long-term average. Early snow in north- 
ern New Mexico came as a result of aboveavcrage mois- 
ture and cold tcmperahres, and local winter resorts were 
open by mid-November.. 

The wind rose for 1972, Fig. 3, shows the predominant 
wind direction to be west-northwest for  light, moderate, 
and strong winds. A breakdown of the winds by time of 
day shows the westerly flow to be most dominant at 
night, giving way to southeasterly mode after sunrise, and 
a weak maximum occurrence of south winds in the  after- 
noon. In terms of diffusive mixing of airborne marerial, 
however, the west-northwest f low was dominant during 
the night when turbulence levels and mixing rates are 

deep, and smaller. ones ~ ~ ~ b y - 9 0 - b ~ - ~ h e - h ~ f ~ ~ o w e s t .  - 
TA-21 are nominally 2.5 m in-diameter and 5 to 20 m 
deep. They are asphalt-lined and do  not penetrate to the  
water table, which is over 3 5 0 m  below the surface at 

The quantities of materials placed in storage during 
1972 are given in Table 111. The total quantity of radio- 
active material in several of the categories is not estimated 
because individual consignments are helow the limits of 
detection for any device to measure gross activity, and to 
multiply the large waste volumes by any assumed value 
for the possible concentration of radioactivity would be 
false and misleading. Laboratory accountability proce- 
dures, developed over many years. give assurance that 
only small quantities of radioactive .materials are con- 
tained in Laboratory trash and scrap. 

TA-2 1. 

. 
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111. METEOROLOGICAL MONITORING PROGRAM 

LASL's interest in meteorological variations s t e m  
from a wide variety of practical problems including design 
and maintenance of physical facilities and processing 
plants, transport and dispersal of trace atmospheric con- 
taminants, planning for certain research projects, and e d -  
uations required for safety analyses. The parameters 
chosen for presentation in 'this report reflect the more 
frequently requested mriables and relate to these practical 
applications. To satisfy requests for 'more specialized cli- 
matological data, an expanding data base is maintained 
and some portions of it are being transferred to punched 
cards and magnetic tape to facilitate retrieval. 

Tables 1V and V present means and extremes of tem- 
perature and precipitation for the entire period of record 
and for 1972. respectively: A comparison of the two 
tables shows that the first half of the year was warm and 
extremely dry. However, above-average precipitation from 
late August through November made up much of the  
rainfall deficit, and belowaverage autumn temperatures 

. 

. 

In addition to the mean transport property of the 
winds, the turbulent energy of the airflow is an important 
factor in the dispersal of contaminants. A useful measure 
of the turbulence is the variation, or total range, of the  
fluctuating wind direction, Ad, in a specified period of 
time, and another is the gust factor, the ratio of the  
maximum wind speed to the average 'wind speed over  a 
given time interval. A lyr period ending May 7, 1972, 
was selected, and the average IO-min variations in wind 
direction and gust factor were estimated for each hour  
from the chart rolls -produced by the wind sensors at the  
Administration Building (TA-3). These t w o  sets of hourly 
estimates were analyzed according to direction variation 
and gust factor as functions of average wind direction and 
average wind speed. The totality of each set of measure- 
ments was grouped according to direction, speed, and 
direction variation or gust factor, and the occurrence 
frequency (percentage) was calculated for each category. 
The results for direction variation are shown in Fig. 4a, 
and for gust factor in Fig. 4b. Direction and speed are 
given by orientation 6f the radial bars, direction variation 
or gust facror is given by the  widths, and occurrence 
frequency by the lengths, of the  various segments of each 
bar. 
. The patterns demonstrate t ha t  most of the direction 
variation values are between 60 and  120°. The very low 
variation values are associated with weak northwest 
flow-a nocturnal drainage wind. The highest lateral tu rbu-  - 
lence values (variation >120°) are associated with t w o  
general wind conditions, moderate northwest winds and 
light eastedy winds. Both are symptomatic of thermal 
convection associated with afternoon static instability. 

' There ,are somc applications, such as drainage design 
and runoff estimates, that  require the frequency distribu- 
tion of precipitation rates. Figure 5 presents the average 
number of hours per year that the rainfall nte.was ex- 
ceeded as a function of the rate in  inches per hour. 
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TABLE 111 

SUMMARY OF SOLlD WASTE DISPOSAL 

Estimated. - 
I Container o r  ' Volumc 

Nature of Waste Stabi l izer  (liters ) 

Contaminated sludge f rom Metal d r u m s  260,000 
TA-50 liquid waste  t reatment  
plant  

Contaminated sludge f rom Cement p a s t e  530,000 
TA-21 liquid waste t reatment  . 
plant. 

Es t ima ted  
Act ivi ty  
(Ci) 

9 

300 

. Het cell  and-gloxebox-w astes - . - . .-Metal. c o n t a i n e ~ . - - 1 6 , - O Q L - 7  9 - 1  
containing UD- Pu, and fission 
products 

Activated me ta l  Metal containers  

Tritium and t r i t ium contami- 
nated wastes concrete 

Uranium and uranium contami- 
nated wastes woodcn c r a t e s  

Plutonium and plutonium con- 
taminated wastes wooden c r a t e s  

Contaminated animal tis sue  Cardboard boxes 

Low level  sou rces  Metal containers  

Laboratory t r a s h  Cardboard boxes . 

wooden c r a t e s  

Metal containers.  

Metal containers,  

Metal containers,  

plastic bags 

Metal s c r a p  Not packaged 

Classified Metal d r u m s  ' 

'Placed in shafts at TA-21. 

I 

1V. ATMOSPHERlC MONITORING PROGRAM 

The air monitoring program is designed to provide for 
general surveillance of the levels of gross alpha and beta 
radioactivity in air, the concentrations of those specific 
radionuclides directly associated with Laboratory opera- 
tions, and the  concentrarions of certain nonradioactive 
materials. 
To provide a system for locating and describing the 

stations, a polar grid nas been centered on the site of the 
Laboratory mercorology tower. The station designation is 
related to this p i d ' b y  two numbers: the first denotes the 
azimuth in degrees clockwise from north, and the second 

, I 

340 ' 15 

8,700 2000 

39,000 Not e s t i m a t e d  

83,000 Not e s t i m a t e d  

450 Not e s t i m a t e d  

350 c1 

1,800,000 Not e s t i m a t e d  

1,600,000 Not e s t i m a t e d  

16,000 Not e s t i m a t e d  

denotes the distance from the center in kilometers. Thus, 
a station numbered 90-22.7 would be 22.7 km di rea ly  
east of the meteorology tower. The locations of all air 
sampling stations are shown in Fig. 6. For clarity. station 
locations are indicated o n  the map by serial numbers, and 
the correspondence between these numbers and the radial 
grid designations is given in Table VI. The common name 
associated with each station is also given. 

A. Radioactive Materials 

1. Daily Air Sampling. An air sampler drawing air 
through a 78-mm Microsorban filter having in efficiency 

7 



, 

_ .  

-. . 

i 

i r a m q  

.- 



I 

Month 

Jan 
Feb 
Mar . 
APr 
May 
JUn 
JUl 

SeP 
oct 
Nov 
Dec 
Year  

- 

. I  

TABLE V 

CLIMATOLOGICAL SUMMARY FOR 1972 

Temperatures ('F) Precipitation Totals (in. ) 
Snow or Frozen 

Mean6 Extreme6 Rain Precipitation 

Daily Daily D a w  Dai ly  
Max Min Monthly Low Total Max Total Max -- 
41.7 17.7 . 29.7 55 -9 0 .24  0.13 3.6 2 .0  

58.5 33;2 45.8 68 19 0.09 0.07 0.5 0.5 
48.1 23.9 36.0 63 5 0.04 0.02 0.6 0.4 

- 62.2 36.6 49.4 
67.7 43.1 55.4 
76.7 52.6 64.7 
79.2 55.5 67.4 
74.5 52.9 63.9 
68.8 47.7 58.2 
56.8 39.2 48.0 
39.6 21.3 30.5 
38.4 18.4 28.4 
59.4 36.8 48.1 

74 
' 76 

84 
90 
83 

* 78 
74 
51 
50 
90 

.- .- -. 22 
34 
46 
49 
48 
36 
19 
I1 
4 

-9 

0.02 
0.96 
1.66 
2.60 
2.76 
3.77 
2.90 
1. 15 
0.80 

16.99 

of about 99.8% for 0.3-pm dioctylphthalate (DOPI parti- 
. des (a standard test aerosol for determining filter effi- 

ciency) and an 80-mm Welsh charcoal respirator cartridge 
at a rate of approximately 200 liters/min is maintained on 
the roof of Building LD-1, TA-50. The filter and the 
canister are changed daily. The particulate material on the 
filter is measured on  the day of collection for ffoss alpha 
and beta emissions on an alpha-beta gas flow proportional 
counter and again 7 to  10 days after collection to measure 

. 

. 

Fig. 3. 
Wind rose for 1972. 

.. . .  

* . .  . 

0.02 
0.62 
0.84 
0.91 
0.61 
0.87 
0.62 
0.50 
0.71 

.Om 91 

T 
T 
- -. 

- - - - 
9.0 

14.5 
2.0 

30.2 

Number of Day6 

R e c i p  Temp Temp 
20.1in. .a80°F g l 5 . F  

2 0 IO 
0 0 6 .  
0 0 0 

Max Min 

.-. 0 
2 
5 
7 
5 
7 
8 
3 
1 .  

40 

0 0 
' 0  0 

0 
0 

10 . 
16 
5 0 
0 0 
0 0 
0 8 
0 .IO 

31  3 4  

long-lived activity. The initial measurements of the gross . 
alpha and beta emissions provide an early detection of 
high activities relative to natural background lcvrls. The  
?day  measurements, after the decay of radon and thoron 
daughters, are used as the official records of activity. The 
alpha activity is consistently at or near the MDL of the 
system, approximately lo-'' pCi/ml, and is not reported 
here. The sensitivity of the system is adequate to give 
early warning of a significant accidental release, should 
one occur. The long-lived gross beta activity measure- 
mcnts for 1972 are shown in Fig. 7. They are comparable 
with national samples collected by the U.S. EPA: and 
follow cyclic trends established by past years' data.'n2 
This trend is due to seasonal changes in atmospheric 
mixing that bring fission products from past atmospheric 
weapons testing to the ground. The pronounced peaks in 
mid-January and late March are the results of Chinese 
atmospheric nuclear tests of January 7 and March 18. 

The activity collected by  the charcoal canister is meas- 
ured by gamma-ray spectrometry for N o n e  of the 
charcoal cartridges contained "'I at a level of more than 
lo-'' pCi/ml, the estimated MDL of the system. 

2. Daily Deposition Sampling. Deposition of gross 
beta activity on a 0.4-m' precipitation collector located 
at TA-50 is measured each workday. The collector is 
rinsed with water combined with whatever precipitation 
may have been coliected. This water is filtered through a 
Whatrnan 41 filter and the gross beta activity of the  filter 
and filuate are measured separately to determine the 

. 
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' Fig. 4. 
Turbulence rose for direction variation. 

. .  
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'Fig.. 4b. 
Turbulcnce row for girst fiictor. 
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Precipiialion Rote R W h )  

Fig. 5 .  
Frequency distn‘bution of precipitation rates. 

I 
I 

“soluble” component of the deposition activity. This 
separation is conducted t o  provide data for other studies, 
however, and for surveillance purposes, the two results are 
added and reported as total gross beta activity. A meas- 
urement is nude immediately to augment the daily air 
sample data and again after 7 days to represent the 
long-lived gross beta activity free of radon and thoron 
products. The gross bera measurements and the natural 
precipitation recorded during the year are presented in 
Fig. 8; they also follow observed cyclic and the 
effects of precipitation scavenging are apparent. 

3. Weekly Air Sampling. The main air monitoring pro- 
gram consists of  a weekly sample collection from 35 
continuous air sampling stations. h extensive revamping 
in 1971 resulted in a network that required no  major 
changes during this reporting period, and vinually the 
entire array was operative during the entire period, giving 
51 weekly samples for all but a few stations. Each station 
consists of a pump that pulls air through a Microsorban 
fdter and a Welsh charcoal cartridge similar to those used 
to collect the daily sample. During the latter part of this 
reporting period, a program to replace some of the older 
and more troublesome pumps with new pumps of higher 
capacity and requiring less maintenance resulted in two 
different flow rates. The flow rate, as measured by rota- 
meters, was 70 liters/min except for six new pumps whox 
rate was 200 liters/min. 

On the fint a n d  tenth day after collection, each filter 
is measured simultaneously for gross alpha and beta activ- 
ities by a gas flow proportional counter. The firstdry 

. .  

count is for 30 min, and .the tenthday coun t  is for 

1 

c. 

\ I l l l \ l  I I I I 1 1 1 1 1  1 1 1  I I ’  90 h. 

Cross Acriviry. The gross alpha and gross beta acti+ties 
arc measured to maintain a historical record of these 5 200- 

activities and for screening of the samples to detect un- P 
- el 100 = - expectedly high concentrations of radionuclides no t  
L - - covered by &e more specific analyses. The results of the 
e 5 0 -  - measurements of long-lived radionuclides are summarized 
P 

5. 300 
c 
v 
Q 

- 
c. - - .. - 
w - - d - - 

- - 
in Table VI. - - - 8 The gross alpha measurements have been corrected - f 2 0 -  - . both for background of the counting chamber and for the 

approximately 0.1% of beta counts that feed  into the 

- - . . _-_ -- - 3 Le., count of - a ~ ~ n - ~ d f i l u r _ O , n o r m a l l y  runs 3 3 

Qm 0.01 0.02 0.05 0.1 0.2 0.S be distinguished from the blank if it contains a total 
activity of more than 4 4  counts/90 min. Consideration of 
total flow through the filter yields an MDL of about 2 x 

pCi/rnl for the total collection (old pumps) and 
analysis procedure; . 

The average grass alpha measuremenu for t h e  35 stn- 
tions were higher than .those reported previously; how- 
ever, the increase was not due to local sources, bu t  to  the 
1972 Chinese rem. The maximum alpha activity observed 
at  every station occurred during the dcteaion of one or 
the‘ other of the TWO Chinex tests. Because o f  the diffi- 
culty in determining when the effects of these tests had 
become negligible, all values were included in the averiges 
given in the table. The magnitude of the influences of the 
two’ tests can be appreciated by observing the daily sam- 
ple concentrations in Fig. 7. Figure 7 gives only  the daily . 
gross beta activity, but the weekly gross a lpha  activity 
followed the same pattern. No local releases o f  significant 
magnitude were observed. Spatial variations in gross alpha 
activity measured at all 35 stations can be described by a 
lognormal distribution (normal distribution of the log- 

. arithms of the numbers) and its associated random fluctu- 
ations (see Fig. 9). This lack of significant station effects, 
along with the small range in concentrations, leads’one to 
conclude that the Laboratory has little influence on the 
level of this activity. 

The gross beta -averages, also given in Table VI, are 
higher than previously reported. Again, the maximums, 
and hence rhe inflarcd averages, were due to Chinese tests, 
and no local discharges were observed. The seasonal trend, 
reported previously‘*2 and shown in Fig. 7 ,  was also 
observed with the weekly sample data. Results of meas- 
urements at all 35 stations are again lognormally distrib- 
uted (see Fig.9). reflecting the small influence of Lab- 
oratory activities on this level. 

The gross besa measuremenzS were corrected only,for 
counter hackground because the cross-talk from t h e  alpha 
channel is negligible. Background levels for the counter - 

Derived from 1969 -70 
rain Qouqe data 

Q 
V 
- 

- d ’ alpha channel of the counter (cross-talk). Back+ound, 

I I I 1 1 1 1 1 1  I I I I I-. counti/90 min. A filter from the sampling array can thus 

: 
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Residential areas 

r$ Meteorology tower ' 

Air sampling stations: 
N Daily nonradiological 
R Doily radiological 

32 Weekly radiological 
0 I 2 3 4 - 5 k r  

Fig. 6. 
Locations of atmospberic monitoring stations. 

(blank count of 680/90 min), together with sampling 
techniques, result in an estimate-of 7 ~ ' 1 0 - l ~  pCi/ml for 
the MDL of the gross beta activity. 

The charcoal cartridges collected with the weekly par- 
uculate samples are analyzed for iodine on a gamma-ray 
spectrometer. Analysis of the cartridges indicated that l3'l 
could not have been present ' a t  concentrations above 

The '=Pu levels measured during this period followed 
established patterns. The highest concentrations occurred' 
nbrth and east of TA-21 and the  CMR Building (TA-3) 
where releases of filtered process air containing traces of 

' plutonium occurred (Table I). These results are generally 
consistent with the  wind patterns shown in Fig. 3 . '  

. The maximum z3aPu on-site average concentration, 8 x 

* 

. , 

. 
pCi/ml, the estimated MDL of the system. 

Pfutonium and A niericium. The weekly filters, after 
being measured for gross alpha and beta aaivities, are' 
combined ' to represent 4-wk samples from each station 
and are analyzed radiochcnlically for 23sv'39 Pu.'Composite 
4-wk samples from six of the stations are also analyzed 
for 241 Am. The MDL is about pCi/ml for each Of 
the three isotopes. Thcse. concentrations are summarized 
in Table VII. and the 2 3 a P ~  concentrations are shown as 
isopleths in Fig. 10. At least one measurement at cach 
station fell below the MDL. 

' 

12 

lo-'' p C i / d  at station 304-2.6 (Fig.~6 No. 34, TA-3) was 
0.004% of the 2 x 10-''-PCi/ml concentration guide value 
. 'for . .  the soluble form of the isotope, af listed i n  AEC 
Manual Chapter 0524, . ,  for a controlled area. The maxi- 
'mum offsitc average concentration, 4.1 x lo-'' pCi/ml at 
station 3504.3 (Fig. 6 No. 3. Los Xlamos Golf e u r s c ) ,  . 
was 0.06% of ;he 7 x 10-'4-pCi/ml value for uncontrolled, 
areas. The' maximum 1-month concentracion occurred at 
this samc station and was 0.5% of the uncontrollc'd area 
guide v~luc. The highest average ' for  thu  35 stations 
occurrcd during'lthe period in which the debris of thc 
hlarch 18 Chinese stmuspheric nuclear tcs; was detected. 
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. .  Fig. 7. 
Daily air sample measurements of p o s s  beta activity. 

Day Of Year 

Fig. 8. 
Daily deposition sample measurements of gross beta activity. 



TABLE VI 

GROSS ALPHA AND GROSS BETA ACTIVITY MEASUREMENTS OF WEEKLY AIR SAMPLES 

Station 
Map A r r a y  - No. Designation 

Off-Site Stations: 
1 330-3.8 
2 335-4.9 
3 350-4.3 
4 35 1-2.4 
5 3-3.7 
6 '  15-2.0 
7 18-4.9 

- 8  36=7.0 
9 42-3.1 

10 50-8.6 
11 55-23.7 
12 64-5.8 
13 64- 10.2 
14 78-12.4 
15 11 1-10.6 
16 122-37.2 
17 132- 11. 1 
18 164-8.5 
19 164-9.4 

On-Site Stations: , 

20 58-3.1 
21 73-3.0 
22 92-6.7 
23 99- 2.0 
24 122-3.7 
25 123-7.0 
26 14113.3 
27 156-9.4 
28 189-2.8 
29 204-4.2 
30 224-3.5 
31 242-6.3 
32 245-3.3 
33 277-3.3 
34 304-2.6 
35 3 19-3.1 

C r o s s  Alpha Concentration 

(10 ' '~  uCi/mI)  
Max A+ 

4.2 1.6 a 0 . 2  
3.6 1.6 *0 .3  
4.6 1.5 f 0 . 3  
4.7 1.6 * 0 . 3  
4.5 1.7 * 0 . 3  
6.0 1.4 I 0 . 3  
3.6 1.6 k 0 . 2  ~ ~ ~ - . .  ----- o--+-o-3 

i 6.4 1.9 t 0 . 4  
4.6 1.9 *0.3  
6.2 2.1 f 0 . 9  
7.6 1.6 * 0 . 4  

. 4 . 7  1,.7 * 0.3 
3.7 1.7 a 0 . 2  

7.2 2.0 f 0.4' 
4.2 1.3 f0.3 
4.5 1.4 0.2 
4.4 1.5 t0.2 

4.3 1.6 *0 .3  . 

2.8 
7.5 
5.3 
9.5 
4.0 
4.5 . 
3.5 
9.8 
3.5 
4.4 
3.7 
4.7 
3.4 
5.2 
4.0 
5.,3 

' 1.3 *0 .2  
2.2 0.4 
1.5 * 0.3 
1.6 * 0.4b 
1.5 t 0 . 2  
1.6 * 0.3 
1.1 f 0 . 2  
1.9 t 0 . 6  
1.3 a0.2 
1.5 f 0 . 3  
1.2 * 0.2 
1.5 0.3 
1.1 * 0 . 2  
1.5 * 0.3 
1.5. * 0.3 
1.5 f 0.3 

'Average and 95% confidence limits for the average. 
bone sample lost. 
s o  sampIer lost. 

The overdl average annual concentration for the 35 sra- 
tions of the LASL air sampling network was 2.4 x IO-" 
PCilml, as compared to an  averige annual value Df 3.8 x 
lo-" pCi/ml for 10 reporting stations of the !PA Radia- 
tion Alert Network4-' across thc U.S. during 1971. 

The 2 3 ~ u  measurements, not easily represented pic- 
torially, also relate. to the plutonium emissions from the 
CMR Building and TA-21. The maximum on-site average 
concentration. 1.2 x pCi/ml at  station 277-3.3 

1 4 .  

Gross Beta Concentration 
Ma% A? 

uCi/mI)  

16.8 1.9 f 0.8 
21.9 1.8 f 0 . 9  

. 15.5 2.0 f 1.0 
24.4 ' 1.9 f I . 0  - 18.3 1.9 f 0 . 9  
22.0 2.0 f 1.0 
19.9 1.9 f 0.9 
2 5 3  1.8 f 1.0 
19.5 2.0 f 1.0 
31.9 2.0 t 1.3 
25.7 1. 9 *. 1. 1s 
16.5 1.9 t 0 . 8  
29.4 1.9 f 1.2 
15.9 2.2 * 1.0 

. 16.4 1.8 *0.7 
19.2 1.8 * 0.8" 
19.0 1.9 t 0.8 
21.9, 1.8 t 0 . 9  
32.7 1.8 f 0.8 

14.1 
18.6 
47.6 
18.7 
20.3 
17.7 
20.3 
32.7 
21.4 
23.2 
20.8 
22.7 
17.6 
21.5 
19.4 
21.4 

1.7 fo .6  . 
1.9 * O n 9  
1.8 f 0 . 8  
2.0 l 0.9b ' 
2.0 * I; 0 
1.8 *0.7 
1.7 f 0 . 9  . 
2.1 * 1.3 
2.0 1.0 . 
1.9 i 1.0 
1.8 t 0 . 8  
1.9 f 1.0 
1.8 *0.8 
2.0 f 1.0 
1.7 i 0 . 8  
1.8 t 0 . 9  

*. 
Remarks 

.( 

Diamond Drive 
Arkansas Avenue  
Golf Course 
Fu l l e r  Lodge 
Cumbree Jr. High 
Acorn Street  
Barranca School . 
Guaje Booi i er  2 
Airport 
Guaje Booster  1 
Espa'iiola 
Bay0 STP 
Well  G-1 
Well  LA-3 
White Rock STP . 
Santa Fe 
Pajar i to  A c r e s  
B andelie r Lookout  
Bandelier HQ 

TA-21 
TA-53 
Well  PM-1 
Beta  Site 
Pajar i to  B o o s t e r  2 
Pajar i to  B o o s t e r  1 
TA-36 
TA-33 
TA-15 
TA-49 
TA- 11 
W. J e m e z R o a d  
TA- 16 
TA-6 
TA-3 
TA-43 

(Fig. 6 No. 33, TA-6), was 0.006% of the'AEC Manual 
Chapter 0524 guide limit of 2 x IO-'' for the soluble 
form of the isotope for controllcd areas, and the maxi- 
mum off-&e average concentritio!, 7.3 x ~ ~ - ' ' p c i / r n l  at 
station 42-3.1 (Fig. 6 No. 9. Los Alamos Airport), was 
0.1% of the 6 x 10-'4-pCilml guide limit for uncontrolled 
arc's. Thc maximum off-site average for a given m o n t h ,  
5.6 x pCi/~nl, occurred at starion 330-3.8 (Fig. 6 * 

. 



I 

I 

- 1  

No. 1, Diamond Drive), and was only 0.6% of t h e  uncon- 
trolled area guide value. The overall average annual con- 
centration for all 35 stations was 4.5 x 1 0 - l ~  pCi/ml, 
compared to an average value of 5.0 x pCi/ml for  
the 10 reporting stations of the EPA Radiation Alert 
Network. 

The highest average 241Am concentration o f  the six 
stations routinely measured, 4.4 x lo-'' pCi/ml, occurred 
a t  station 73-3.0 (Fig. 6 No. 21, TA-53), the station 
closest to TA-21, where ='Am emissions may be expected 
in association with plutonium. This value was less than 
0.001% of the AEC Manual Chapter 0524 concentration 
guide value of 6 x lo-'' pCi/ml for the soluble form of s z m  : 121 ." I I I I lrm-,-l-.-~ -the-isotope4Thc-effor-t-dir-e~cd-at-mcasurement of this 

- 1  isotope will be studied in greater detail during 1973 in 
b g  order LO develop a more comprehensive program. $ a  

Uranium. An aliquot of each of the 4 w k  composite 
samples was saved to form a 1 2 w k  composite which was 
analyzed fluorometrically for uranium. The MDL of the 
system, which does not distinguish separate uranium iso- 
topes, is about 0.5 x lo-'' pg/ml. Although depleted 
uranium is involved in LASL explosive tests, there does 
not appear to be a station effect with distance from the 

LO 
' I  5 . 1 0  20 40 60 80 9 0 9 5  99 

Cumulative Percent Of Measurements Less Than C 

Fig. 9. 
Logarithmicprobability plots of weekly g o s s  act- 
ivity measurements, 

; 

Fig. 10. 
Plutorrium-2361 concentration isoptitBs. 

15 



. TABLEMI 

' PLUTONIUM AND AMERICIUM CONCENTRATIONS IN AIR 

t ='lArn . a s e p u  a m p u  
Station Concentration Concentration Concentration 

Map Array M a x  A* ,Max A+ Max A+ 
No. Designation . (1O-l'. u C i / d )  . 110-1' uCi/mll ~ 1 0 9 ~  u c i l m l )  - 

Off-Site Stations: 
. 1  330-3.8 

2 335-4.9 
3 350-4.3 . 
4 .  351-2.4 
5 -  -3.-3*-7-- - 
6 15-2.0 ' 

7 18-4.9 . 
8 . 36-7. O 
9 42-3.1 

10 50-8.6 
11 . 55-23.7 ' 

12 i 64-5.8 
13 i 64- 10.2 
14 78732.4 
15 11 1-10.6 
16 122-37.2 ' 

17 132- 11.1 
18 164-8.5 
19 164-9.4 

On-Site Stations: 
20 58-3.1 
21 73-3.0 
22 92-6.7 
23 99-2.0 
24 122-3.7 
25 123-7.0 
26 141-3.3 
21 156-9.4 . 
28 ' 189-2.8 . 
29 204-4.2 
30  224-3.5 
31 242-6.3 
32  245-3.3 
33 . 277-3.3 
34  * 304-2.6 
35 ' 319-3.1 

6.9 - - 
19.4 3.. 2 16.0 4.7 - - 
35.0 4 .1  ' 11.7 4 .0  - - 
11.7 3.. 1 . 10.4 4.3 - - 

%-O - 2 r - 4 - . d 9 . 1  5 7 7 6 -  -- 

3 .4  '. 1.7 . '  36.3 

3.3 
3.7 
7.3 

20.9 
6 .8  
1.9 

13.6 ~, 
3. I 
4.6 
9.9 
2.6 
4 .8  
5 .9  
3.6 

17.6 
5.3 
4 . 2  
8.1 

24.1 
4.7 
5.1 
3.7 
4 .9  
5.2 

. 5 . 9  
9 .4  
5.8 

13.3 
40.4 
25.7 

'Indudes one 3-k sample and twclvc 4-wk samples. 
bone sample 10s~. 
ETwo sarnpIa Iort. 

. .  

1.4 
1.5 
1.9 
2.8 
2.5 
l e  4 
2.9 
1.6 
1.9 
2.2 
1. 4' 
1.9 
1.7b 
1.6' 

3. 1 
1.9 
1.7 
2.5 
3 . 4  
1.7 
1.2 
1.8 
1.9 
2.0 
1.8 
2.1 
2. 1 
2.8 a 

8.0 
5 . 0  

10.8 
14.8 
8.7 

26.5 
19.7 
10.8 
12.2 
12.6 
8 . 9  

18.6 
7 .3  

10.5 
14.4 
10.1 

11.2 
14.8 
11.3 
11.2 
10.6 
14.3 
13.6 
9.9 
8 . 9  

24.1 
9.9 

10.1 
7 .6  

93.0 
22.4 
12.2 

week for 

3.5 
4 . 6  
3.6 
7.3 
4.7 
3.8 
3.7 
4.7 
4.1 
6 .1  
3.3' 
3.8 
3. 1' 
2.03 

5.3 
4.5 
3.2 
4.3 
3.8 
3.7 
4.5 
3.7 
3.2 
5.6 
3.0 * 

3.4 
3.6 

11.7 
5.8 
5; 0 

- 
2 . 2  

3.3'  

4 . 0  

3.2b 

- .  

- 
- 
- 

areas of the explosive testing. The concentrations, given in 
Table VIII, are approximately 50% lower than those 
reported for the last 6 months of 1971. 

every ' tritium Measurement. Air is drawn 
through a tube of silica gel dessicant at an average flow of 
approximately S O  mllmin. This procedure permits warer 
vapor collection at about 95% efficiency. The water vapor 
is collected by heating rhe dessicanr and condensing the 
resulting vapor. A .standard aliquot of this water is 

. .  
Trifium. In addition to the particulate sample and rhe 
I sample, a separate sample is collected at each station 

. 

i 

! 

16 

- - . - 



... 

_-  

I 

-. 
TABLE VI11 

TRITIATED MOISTURE AND TOTAL URANIUM CONCENTRATlONS IN AIR 

Station 
Map Array - No. Designation 

Off-Site Stations: 
I .  

. 1  330-3.8 
2 .335-4.9 
3 350-4.3 
1 351-2.4 . 
5 3-3.7 
.6-%2ro 
7 
8 
9 

10 
. l l  
12 
13 . 
14 

16 
17 
18 
19 

15 . 

18-4.9 
36-7.0 
42-3.1 
50-8.6 
55-23.7 
64-5.8 
64- 10.2 
78-12.4 

111-10.6 
122-37.2 
132- 1 1 . 1  
164-8.5 . 
164-9.4 

&-Site Statione: 
20 58-3.1 
21 73-3.0 
22 92-6.7 
23 99-2.0 
24 122-3.7 
25 123-7 0. 
26 141-3.3 
27 . 156-9.4 
20 189-2.8 ; 
29 204-4.2 
3 0  I ' 224-3.5 
3 1  . 242-6.3 
3 2  ' 245-3.3 
33 277-3.3 
3 4  304-2.6 

319-3.1 35  . .  

Tri t ia ted Moisture 
M w  Av 
(10-1' uCi /ml )  

8 .3  2.5 

7.7 2.2 
1.2 ' 2.9 
8.7 2.9 

4 .3  2.1 . 

- - 9 r 4 9 . 1  - .  

7 . 1  
. 8.0 

19 
8 .6  
3 .6  
5.7 
6 .8  
6 . 5  

4 .6  
6 . 8  

6 .0  

8 . 9  

65 

i2 
18 
1 1  
70 . 
11 
21 
15 

230 
7 .7  
5 .3  
4 .8  
4 .2  

8 .4  

8.3 

12 

16 

analyzed for tritium Content by liquid scintillation count- 
ing and the resulting figure is combined with the average 
humidity for the  week to obtain an estimate of the 
average tri t iated vapor content per unit,volumc of  air. The 
collection system and Counting procedure result in a MDL 
of.approximately 5 x lo-'' pCi/ml (50% relative humid- 
ity. 9 O C  temperature, 750 mbar pressure). 

Measurements of uitiated water vapor in air are sum- 
'marized in Table VI11 and shown graphically as isopleths 
in Fig. 11. A t  least one measurement at each station fell 

.. . -.. . 

. 2.3 
2.3 
3.6 
2.3 
2.0 
2.4 

. 2.2 
2.1 
2.5 
2.1 
2.3 

2 .2  
4 .4  

3.6 
3.3 
3.3 

3 .2  
4 .8  
2.9 

2.8 
2.1 
2.4.  
2.1 
3.1 
2.9 
3.3 
2.8 

. 11 

18 

Total Uranium 
Max Av 
(10"o u g / m l )  . 

1.0 0. 9 

1 . 8  1. 1 
0. 9 0.7 

0.8 0.6 

1.6 . 1; 0 
1 .7  1. 1 

1. 1 
1 . 2  
0 .8  
1 .5  
1 . 8  
0 .9  
1 . 3  
1 . 0  
1 . 2  
0 .9  

'0.9 
1. 1 

1 .7  

1 . 0  
1 . 2  
1 . 1  
1 . 4  
0.8 

. 0.9 
1.3 
1 . 2  
1.1 

0.8 

0.9 
0.8 
0.6 
0 .7  

2.4 

0 . 7  

0.6 
0. 9 
0.6 

1 .1  
0.6 

0.8 . 

0.8 
0.7 
0. a 
0.0 

0,6 
0.9 . 
0.7 

0. 7 
0.7 
0.6 
0.7 

. 0.7 
0.6 
0.6 , 

. 0 .9  
0.6 

0.6 
0.6 
0.6 
0.6 
0 . 5  
0.6 

1 . 2  

below the MDL. As expected, the highest concentrations 
were near TA-33 and TA-35 due  to tritium releases (Table 
I). The highest average for an on-site station, which 
occurred at 156-9.4 (Fig. 6 No. 27, TA-33). was 0.004% 
of the concentration guide value for controlled areas of 5 
x 10- pCi/ml, as listed in AEC Manual Chapter 0524. 
The highest average for an o f f 4 t e  or uncontrolled area 
occurred at station 42-3.1 (Fig. 6 No. 9,  Lbs Alamos 
Airport) and was 0.02% of the AEC recommended guide 
of 2 x 10- pCi/ml for uncontrolled areas. 
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Fig. 11. . 
Tritium concentration isopletbs. 

B. Nonradioactive Materials. 
a .. 

A sample of 24-h duration is taken on the roof of the 
Occupational Health Laboratory (TA-3) and is analyzed 
by Group H-5 (Industrial Hygiene). The sample is taken 
on a different day approximately'every second week b y  
drawing air at about 1500 liters/min through an 8- by 
10-in. glass fiber filter providcd by the EPA. The filters 
are then analyzed for suspended. particulate material, 
benzcne-soluble organic material, cadmium,. and lead. A 
similar sampling arrangement is used with a Whatman 41 
filter for airborne beryllium measurements. The results of 
these analyses for 1972 are given in Table IX: Geomepic 
means were not calculated when several samples of a 
group fell below the MDL. 

The srate of New Mexico has esiablishcd ambicnt air 
.quality standards: and '  comparisons are made to' these ' 

standards. The Los Alanios gconietric mean. was about 
28% o f  the estiblished sundard of 60 &/m3 for the 
annual gcometric mcan for total 'suspcndcd particulates. 

18 

The maximum beryllium concentration was 4% of the 
permissible 30-day average of 0.01 pg/rn3. The total  
heavy metals (atomic number greater than 21) concentra- 
tion standard is 10 pg/m3, again based on a 30-day 
average. The Los Alamos total of maximum lead and 
cadmium concentrations was less than  6% of this value. 
The'se low levels of nonradioactive atmospheric contam- 
inants tend to reflect the rural location of Los Alarnos 
and the low level of industrial activity. 

V. EXTE'RNAL . RADlATlON MONlTORlNC PRO- 
CRAM 

. .  A thermoluminescent 'dosimeter (TLD) akay is main- 
rained to monitor p m m 3  and x-radikion at natural back- 
ground levels to provide information on any possible 
contribution from Laboratory activities. The stations that 
constitute this array haw becn assigned polar grid designa: 
tions according . .  to the s t m e  . .  scheme- used i n  the 

' 



TABLE IX 

NONRADIOACT WE PARTICULATE CONaNTRATIONS IN AIR 

C eomet ric 
Mean &Maximum 

MDL No. of Concentration Concentration 
Contaminant Sampl e s (LJ R /ma 1 (u g/m3 1 ( u g / m J )  

30 16.6 65.2 0.2 
3 1  . -- 4 .6  

Suspended particulates 
Benzenc soluble organics 

Lead 31 0.063 0.57 0 .0009  
Beryllium 29 -- 0.0004 0 . 0 0 0 0 2  

. 0.4 

Cadmium 31 -- 0.0095 0 . 0 0 0 0 0 3  . 

- _ _  

atmospheric monitoring program discussed in Sec. IV. 
Their locations are shown in Fig. 12. again using serial 
numbering on the map for clarity. 

Each of the 59 stations in the array is composed of 
three Harshaw T1.D-100 chips. These are c u t  from single 

crystals of LiF (natural lithium) and  are 3.18 rnm square 
by 0.89 mm thick, with a mas of 23 to 24 mg. T h e  three 
chips are wrapped together in aluminum foil and put in a 
17-mmdiam by 50-mm-long cylindrical polyethylene cbn- 
tainer for placement in the field. The TLDs in the  field 

Fig. 12. 
Locations of thcrirrolirini~~escr~trt dosinreter stuciolrs. I 

I 

-.. 

I 
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are exchanged with fresh ones at regular periods and rhc 
thermoluminescence is measured by means of an Eberline 
TLRd reader. The exposure of each chip is inferred, using 
identical calibration chips that have received known expo- 
sures from a 6oCo source under controlled conditions. The 
average of the three exposures is then taken to give the 
total exposure for the period of the exchange at the 
particular station. 

The stations were operated on a 4-wk exchange sched- 
ule for the first 24  wk of 1972, starting January 12. 
Operating experience revealed that the exchange interval 

activities. It is probably due to a combination of two 
effects: first, a slightly higher than  normal contribution 
from naturally occurring terrestrial gamma-emitting radio- 
nuclides; and second, the geometry of the station. The  
station k located next to an adobe-brick wall a t  the 
bottom of a 175-mdeep canyon which is about 350  m 
wide. 

Of the four ons i t e  stations mentioned above, two, 
stations 129-3.9 (Fig. 12 No. 33, TA-18) and 138-3.4 
(Fig. 12 No. 35, TA-36) are positioned so as to monitor  
TA-18. Their response is due solely to operation' at TA-18 

could be relaxed to 12 wk for 45 of the 59 stations. The . 
last exchange for which data are available for this report 
took place December 12, giving 48 wk of data for the ' 
year. . .  - - - . . -NO.. 3 8;-TA-~3g)-irlocated-nea~~e-base-ofa-c~iff-~pprO~- ' 

of fast burst reactors (research reactors that are o p e r a t 4  
in such a manner as to produce very short and very 
intense burstsof neutrons). Athird,stationlSZ-9.2,(Fig. 12 

In general, there was very little temporal variation in 
exposure rate, which remained fairly constant over the 
year at  approximately 13 mR/month. 

Total exposures for calendar year 1972 at the 59 TLD 
stations in the Los Alamos area were estimated from the 
48 wk of data and are presented in Table X. The spatial 
variation can be accounted for by statistical fluctuations 
about a central mean value, except for five stations. These 
stations, one o f f4 t e  and four onsite, are discussed later 
and are excluded from the following argument. It can be 
shown statistically that these exposures fit a lognormal 
distribution function reasonably well. a result consistent 
with the results of many other environmental neasure- 
ments. A geometric mean of 147 mR and a geometric 
standard deviation of 1.1 7 (multiplicative) are obtained 
for the 21 offsite stations, with corresponding values of 
160 mR and 1.1 4 for the 3 3  onsite stations under consid- 
eration. Furthermore, these means are statistically equal 
at  the 95% level of confidence, so that the entire grcup of 
results may be adequately described by a single lognormal 
distribution with a geometric mean of 155  mR 2nd a 
standard deviation of 1.1 6, as shown in Fig. 13 .  The lack 
of significant station effcas indicates that this level of 
external radiation is caused by natural terrestrial and solar 
sources, the variation being due to the random nature of 
these sources. For co mparison, TLD-measured exposure 
at Colorado Springs (elevation 1880 m) is reportedg to be 
about 143 mR/yr, and the range at locations closer to sea 
level is likely to be 25 to 80 'mR/yr, depending on 
geology. 

The single offsite station not included in the above 
discussion is located at the .headquarters complex of 
Bandelier National Monument (station 164-9.4, Fig. 12 
No. 22). This station indicated slightly higher levels than 
the other stations during the July-December 1971 report- 
ing period as well. None of the air samples collected at 
this same station indicated any uriusually high levels of 
airborne radioactivity. It is very doubtful thr: the re- 
sponse of the TLDs at this station is'due to Laborntory 

20. 

mately 75 m high. No air sampler is located at this s ta t ion  
for comparison, but the somewhat elevated level reported 
during 197.1 indicates that eerresaial soucces, mentioned 
in the preceding paragraph, could quite possibly account  
for the high measurement. The cause.of the high measure- 
ment a t  the remaining station, station 75-5.3 (Fig. 12 
No. 28, Highway 4). is unexplained: No ah sampler is' 
located there, and a high TLD indication was not reported 
during 1971. I t  is doubtful t h a t  Laboratory activities 
influenced either of the latter two results. The t h r e e  
stations whose results are not clearly understood will  be 
studied further by use of field instrumentation a n d  by 
small displacements of the TLD packets from their usual 
positions. 

- .  
VI. WATER MONITORING PROGRAM 

The water monitoring propam is designed for surveil- 
lance of the Los Alamos municipal water supply d r a w n  
from the deep aqQifer underlying the Laboratory a rea ,  a~ 
well as for geaeral surveillana of the ground and surface 
waters in the. vicinity. Samples from supply wells are 
collected at the individual wellheads during pumping, and 
samples of surface water are bailed from a convenient. 
pool or allowed to flow directly into the sample con- 
tainer. For samples from observation holes and test wells, 
sufficient water is drawn and discarded to make the  
sample representative of the ground water at  the time of 
sampling. All samples are analyzed by  radiochemical 
methods for gross alpha, beta, and gamma activities and 
for tritium, plutonium, and cesium (13'Cs). A fluoro- 
metric technique is used to measure uranium mncentra- 
cion. Standard chemical analyses are made for calcium, 
magnesium, sodium, fluorides; chlorides. nitrates; carbon-  
ates, bicarbonatcs, chromares, total dissolved solids, h a d -  
ness, pH, and conductivity. Concentrations of mercury, 
cadmisin, k id ,  m d  beryllium are  measured to establish 
background levels for these metal ions and to assure rha t  
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TABLE X' 

SUMMARY OF THERMOLUMlNESCENT.DOSIMETER MEASUREMENTS 

St at  ion Exchange Annual 

I 

.. 

. .  M a p  Array h t e r v a l  Exposure  
NO. I De s ignat i on 

Off - Site St +ions: 

Remarks . (wk) &EL - 
1 315-3.6 . 12 . 130 47th Street 
2 330-3.8 . 12 146 - Diamond Drive 
3 335-4.9 4 .  124 Arkansas  Avenue 
4 350-.4.3 12 156 Golf Course 
5 .  351-2.4 12 . 14 1 F u l l e r  Lodge 
6 3-3.7 12 196 Cumbres  Jr. High 
7 '  15-2.0 12 . 153 . A c o r n  Street . 
8 18-4.9 4 133 Bar ranca  S c h o o l  
9 .  20-5.8 12 194 Sportsman's Club 

lo 46.=7+.-' -- -2- * 148-- ~ * - B i J o l t e r  2 
11 42-3. I 4 187 A i r p o r t  
12 50-8.6 12 137 Gua je  Booster 1 
13 55-23.7 ' 12 
14 64-5.8 12 
15 64- 10.2 12 14 1 
16 78-12.4 4 - 141 
17 83- 10.7 12 . 138 Totavi . 
18 
19 122-37.2 12 145 Santa F e  
20 132-11. 1 4 123 P a j a r i t o  A c r e s  
21 164-8.5 12 174 Bandelier Lookout 
22 . 164-9.4 4 229 Bandelier HQ 

111 E s p a o l a  
17 9 B a y o  Canyon STP 

W e l l  G-1 
W e l l  LA-3 

111-10.6 4 . .  127 White Rock STP 

A v e r a g e  - - 147 

On-Site Stations: 
137- 157 

a .  
. Range , 

23 . 18-0.2 12 117 TA-50 
24 23-1.9 . 4  203 T A - 2  
25 58-3.1 12 . . 124 TA-21  
26 73-3.0 4 139 ' TA-53 
27 75-5.3 , 12 135 East Road 
28 83-8.1 12 244 Highway 4 
29 92-6.7 . 12 17 3 W e l l  PM-1 - 
30 99-2.0 12 152 B e t a  Site 

' 31 122-3.7 12 188 P a j a r i t o  B o o s t e r  2 
32 . 123-7.0 12 189 . P a j a r i t o  Booster 1 . 
33 129-3.9 4 597 T A -  18 

134-5.5 l2 . 188 TA-36 
TA-36 

34 

36 ' 140-7.3 12 174 Water Canyon 
37 141-3.3 12 215 TA-36 
38 152-9.2 . 12 236 TA-39 
39 156-4.2 12 174 TA-36 
40 156-9.4 . ' 12 155 TA-33 

42 i84-2. o 12 18 1 ' TA-15 

339 , 35 138-3.4 

41 174-6.4 . 12 153 Highway 4 

. 4 3  ' 184-5.1 12 16 1 Highway4 . 
44 189-2.8 4 '  193 T A -  15 

TA-49 '  
E. .TA-9 

204-4.2 12 15 1 
153 * 

45 . 
46 225-.la9 , 12 
47 . 225-3.8 ' 12 152 T A - I 1  
48 228-4.7 12 166 Highway 4 
49 . 242-6.3 . 4 162 W. Jemer Road 
50 ' 245-3.3 12 . . * 158 T A  - 16 

1 1 
1 
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. Station 
Map Array - NO. Designation 

51 251-5.0 
52 . 254- 2.8 
53 26 1-4.3 
54 27713.3 
55 286-4.5 
56 296- 1.8 

58 319-3.1 
59 346-3.2 

57 304-2.6 

Aver ag ea - 
Range 

All  Stations: . . . .  

. .  

- 

Exchange 
Interval 
(wk 1 

12 I 

12 . '  
12 ' 

12 
12 

12 
12 
12 

4 :  

- .  

Annual 
Exposure 

wx) 
147 
156 
167 
134 
163 . 
157 
150 
16 2 
149 
160 

152-168 . 

Remarks 

TA- 16 
E. ..TA-9 ' 

T A - 9  . 
TA-6 . 
W. J e m e z  Road ' 

OHL ,' 

T A - 3  
T A - 4 3  
Trailer Court - 

- - Average' - -- -- . .. . -.._-_._-- - _.. 155 . -._ 
Range * 149- 161 

aCcornerric mean. Range gives the 95% confidence limit for the average, and was calculated from rhe geometric 
standard deviation. Stations 22. 28, 33. 35. and ,38 are not included io &ex  calculations (see cext). 

no hazardous concentrations remain undetected. Analyses 
for ofbe: constituents may be run in addition to, or 
instead of, the above if there is evidence that such anal- 
yses are ixccssaw. 

The plutonium determinations performed on these 
water samples deserve special mention becalrsc tenuous 
identifications of trace amounts of this material were 
made on several occasions. These identifications are 

believed to be due to cross-contaminatiqn in the analyt- 
ical laboratory or to  fluctuations of the MDL, bo th  very 
real problems at the low concentrations being investigated 
here. Thus, those samples in' which traces of plutonium 
were found are reported, although they are probably not . 
indicative of actual plutoniom contamination of the water 
from which they were taken. Verification will depend 
upon patterns established by analyses of future sample 
collections. 
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A. ljos Alamos Water Supply 

The  municipal water supply system at h s  Alamos is 
operated and maintained by the Utilities and Engineering 
(WE) Division of the Zia Company under contract to the 
AEC. Operational records are provided to  Group H-8. 
which acts in an advisory capacity concerning use of 
system equipment and long-range utilization and conser- 
vation of the deep aquifer from which the water supply is 
drawn. LASL reports arc used for  reporting annual evalua- 
tions of operations to the AEC and for publication of 
other specific information as it becomes available.'0*" 

During 1972, about 6.8 billion liters of water were 
supplied to Ims Alarnos from 16 supply wells ranging in 
depth from 265 to 795 rn and from one gallery which has 
been developed on  the eastern flanks of the Jemez Moun- 
tains (Fig. 14). These sources. as well as two test wells, 
were sampled to monitor the quality of water in the main 
aquifer. The range and average of constituents i n  this 
water are given in Table XI. * , 

There is a slight variation in water quality from periods 
of light pumpage (winter) to periods of heavy pumpage 
(summer). The routine radiochemical, chemical, and 

Cumulative Percent Of Measurements Less Than E 

Fig. 13. 
Ldgarithniic-probability plot of annual 'exposure 

. measurements. 
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in the aquifer r i d e r  than to contamination.The problem 
will be studied further in  1973. Concentrations of all 

Fig. 14. 
Locations Of Los Alamos water supply system wells. 

. metal-ion analyses indicated no significant change in 
water quality during this reporting period as compared to 
previous Except for two instances, the maxj- 
mum concentrations were well below. the limits defined 
by the appropriate U.S. Public Health Service standardsI2 
for drinking water or concentration guides for radioactive 
materials as given in AEC Manual Chapter 0524. Table 11 
(uncontrolled areas). The two high concentrations were 
fluoride and dissolved solids, at one well each.'The 
averages in both instances were within the standards. 
To evaluate the quality of water with respect to cekain 

chemicals specified in the drinking water standards, a set 
of 17 samples was sent to an outside contractor, Controls , 
for Environmental Pollution, Santa Fe. N.M., for a special 
set of analyses for arsenic, barium, copper, cyanide. iron, 
manganese, selenium, silver, and zinc (Table XI). At two 
wells, traces of arsenic were found, one above the recom- 
mended 'limit of 0.01 Pglml given 'in Table 5.21 of 
Ref. 12. and one at the rejection limit of 0.05 &/ml p i k  

in Table 5.22. Consequently, another set of 1 6  samples 
was collected and sent to the N.M. EIA laboratories for a 
reanalysis fo r  uenic .  copper, selenium, a n d  zinc. T h e  
higher of the  tvo arsenic concentrations was corrob- 
orated, whereas &e lower was not-instead, a similar low 
level was found in another sample. The two lower values 
were very near &e MDL for  the analytical procedure and 
might be erroIIcms, whereas the  higher verified value 
appears to be r d  However, the arithmetic average arsen- 
ic concentration for t he  16 producing wells falls well 
below the rejection limit, as does the  average weighted by 
pumpage ( the  offending well, LA-6, produces only 5% of  
the Los Alamos water supply). The  presence o f  arsenic in 
natural water is not uncommon, and is due to its presence 

other materials covered by these special a n a l y s a  fell 
below the recommended limits. 

B. Regional Surfpoc Waters 

Off-site riven and reservoin in and adjacent to the LOS 
Alamos area are sampled and analyzed routinely to pro- 
vide information on general water quality in the area and 
to serve as background f o r  other measurements. During 
this period, 16 w t e r  samples were collected at four river 
stations: the Rio Chama a t  Chamita, and the R i o  Crande, 
a t  Embudo, Otowi, a i d  Cochiti (Fig. 15). Sixteen water 
samples. two each, were taken from rhe other stations at 
Caliente River, Santa Cruz Reservoir, Tesuque Creek, 
Calisteo Reservoir. the R io  Crande a t  Bernalillo, Jemez 
Creek, Fenron take, a n d  Abiquiu Reservoir (Fig. 15). 
Only one sample was collected from Jemez Reservoir. 
These nine stations are 35 to 5 0  km from the approxi- 
mate center of the LASL site. 

The range and average of constituents of water from 
these sampling stations are shown in Table XII. T h e  
quality of this water fluctuates drastically due to varia- 
tions in discharge and in size and terrain of the drainage 
area. Jemez Resewoir was dry when visited i n  early sum- 
mer. In late fall a simple of base flow was collected from 
the channel below the reservoir. The water was highly 
mineralized (dissolved solids 1430 Pg/ml), as were both 
samples f rom Calisteo Reservoir (dissolved solids 
1580 pg/ml and 3030~g/ml) .  The high mineral concentra- 
tions in these waters arc due to the small dilution b y  
runoff of the base flow which leaches minerals from the  
"red bed" terrain that constitutes most of the drainage 
area of these pvo streams. Traces of were  reported 
in water collected from the  Caliente River i n  t h e  spring 
and in both samples of warer collected from Santa  Cruz 
Reservoir collected in the  spring and fall. Again. identi- 
ficationaf *%I is tenuous at these low levels. 
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in Table 5.22. Consequently, another set of 16 samples 
was collected and sent to the N.M. EIA laboratories for a 
reanalysis for  arsenic, copper, selenium, and zinc. T h e  
higher of the  two arsenic. concentrations was corrob- 
orated, whereas the lower was not-instead, a similar low 
level was found in another sample. The two lower values 
were very near the MDL f o r  the analytical procedure and 
might be erroneous, whereas .'ihe higher verified value 
appears to be  real. However, the arithmetic average arsen- 
ic concentration for the 16 producing.wells falls well 
below the rejection limit, as does the  average weighted by 
pumpage (the offending well, LA-6, produces only 5% of 
the Los Alamos water supply). The presence of arsenic in 
natural water is not uncommon, and is due to i t s  presence 
in the a q u i f m h e r  rhan KO c o n t - T h e  problem . 

- . 

' 

. .  Fig. 14. 
Locarionsof Los Alamos water suppb system wells. . 

. metal-ion analyses indicated no significant change in 
water quality during this reporting period as compared to 
previous analyses.'*' Except for two instances, the maxi- 

will be studied further in 1973. Concentrations of all 
other materials covered by- these special analyses fell 
below the recommended limits. 

B. Regional Surface Waters 

Off-site rivers and reservoirs in and adjacent to the Los 
Alamos area are sampled and analyzed routinely to pro- 
vide information on general water quality in the area and 
to serve as background f o r  other measurements. During 
this period, 16 water samples were collected ar fourriver 
stations: the Rio'Chama a t  Chamita, and the R i o  Crande - 
a t  Embudo, Otowi.,and Cochiti (Fig. 15). Sixteen water 
samples, two each, were taken :from the other stations at 
Caliente River, Santa Cruz Reservoir, Tesuque Creek, 
Galisteo Reservoir, the Rio Grande at Bernalillo, Jemez 
Creek, Fenton Lake, and Abiquiu Reservoir (Fig. 15). 
Only one sample was collected from Jemez Reservoir. 
These nine stations are 35 to 50 km from the approxi- 
mate center of the LASL site. 

The iange and average of constituents of water  from 
these sampling stations are shown in Table XII. The 
quality of this water fluctuates drastically d u e  to vaija- 

mum concentrations were well below the limits defined 
by the appropriate U.S. Public Health Service standards" 
for drinking water or foncentration guides for radioactive ' 

materials as given in AEC-Manual Chapter 0524, Table I1 
(uncontrolled areas). The two high concentrations were 
fluoride and dissolved solids, at one well each. The 
avenges in both instances' were within the standards. 
TO evaluate the  quality of water with respect to certain 

chemicals specified in the drinking water standards, a set 
of 17 samples WIS sent to an outside contractor. Controls 
for Environmental Poilution, Santa Pc. NM:. for a special 
set of analyses fo r  arsenic, barium, copper, cyanide, iron, 
mangancse, selcnium, silve;. and zinc (Tablc XI). 'At two 
wells, trices of arsehic were found. one above the  recom: 
mended liniir of '0.01 pg/ml given in Table 5.21 of 
Ref. 12. and onc at the rcjection limit of 0.05 pg/ml given 

' rions in discharge and in size and terrain of the drainage 
area. Jemez Reseivoir was dry when visited in car!y sum- 
mer, In late fall a sample of base flow was collected from 
the channel below the reservoir. The'water w a s  highly 
mineralized (dissolved solids 14 30 pg/rnl), as were both 
samples  f r o m  Calistco Ryervoir (dissolved solids 
1580 pg/ml and 3030&$ml). T h e  high mineral concentra- 
tions in these waters are due to the small dilution by 
runoff of 'the base flow which leaches minerals from the 
"red bed" terrain that constitutes' most of the drainage 
area of these two streams. Traces of "*PU were  rcported 
in water collected from the Caliente River in t h e  spring 
and in both samples of water collected frpm Santa  Cruz 
Reservoir ,collrcted in the  spring and fall., Again, idcnti- 
fication of ""Pu is tcnuous ar chesc low levels. ' 
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I ANALYSES OF LOS ALAMOS WATER SUPPLY SYSTEM SAMPLES 
I 

No. of Range 
MDL - - Av - Max - Mkr - Determination * . Unit, Samples I 

I 
. 

- Routine Analyses: 
C r o s s  alpha 
Gross  beta 
Plutonium- 238 

. Plutonium-239 
Ce sium- 137 
Tr i t i um . 
Total uranium 
Silica 
Calcium 

. Magne e'ium 
Sodium 
Carbonate 
Bicarbonate 
Chloride 
Fluoride 
Nitrate 
Chromate 
Dissolved solide 
Hardne sa 

Conductivity 
Cadmium 
Le ad 
Beryll ium 
Mercury  
Cadmium. 
Lead. 
Beryllium. 

PH 

' Mer c u r  y 

Spe ci  a1 Analy se s : 
Arsenic  
Bar ium 
Copper . 
Cyanide 
k on 
Manganese 
Selenium 
Silver 
zinc 

I 

35 '  

36 . 
35 
36 

3 5 .  
35 
35 . 
45 
5 2  

5 2  
52  . 
5 2  . 
52 
52 .  
52  
24 
52  
52  
52 
52 
17 
17 
17 
17 
17 
17 
17 
17 

-5- 

34 
17 
33 
17 
17 
17 
33 
17 
33 

e2.0 
< l . O  
<5.0 
<5.0 
<3.5 
< L O  
C2.0 
28 
3.0 

72;o- 
6.0 
0 

40 
<1.0 
eo. 1 
eo. 1 
<2.0 
38 
20 
7.3 

70 
C2.5 
<1.0 
<2. Ls 
<2.0 
e2.5 
<l. 0 
<2. 5 
c2.0 

20 
11 
<5,0 
4 . 0  
4 . 5  
<1.0 

250 
84 
29 

' i r  
180 

0 
360 

16 
3.1 
1.2 
2.4 

550 
110 

600 
8.7 

3.0 
<1.0 
e2.5 
e2.0 
<2.5 
13 
<2.5 

400 

<2.0 
< 1.0. 
<2.0 
<1.0 
< l . O  
.< 1.0 
<2.0 
<1.0 
<2.0 

16 
6.0 

10 
<1.0 
13 
<l. 0 

3.0 
2.0 

17 

<2. 1 
c3 .0  

' e5.0 
<5.0 
<3.5 
< L O  

e29 
54 
1s 
33 

0 
110 
<5.0 
CO. 3 
<o. 3 
e2.1 
18Q 
58 

7.9 
190 
c2.6 
<1.0 
<2.5 
<2.0 
c2 .5  
e1 .7  
<2.5 

m 

< 26 

<2.9 
C l . 9  
<3.1 
<l. 0 
~ 4 . 6  
<l. 0 
c2 .1  
tl. 1 
e2.9 

i 

1.0 - 
5.0 
5.0 

1.0 
2.0 

2.0. 
2.0 
1.0 

3.0 
1.0 
0.1 

2.0 

1.0 I 

3.5 I 

1.0 I 

! 
i 

I 

- - - 

- ! 

0.1 \ I 
- 
- 

2.5 
1.0 
2.5 
2.0 
2.5 
1.0 
2.5 
2.0 

2.0 
1.0 
2.0 
1.0 
1.0 
1.0 
2.0 
1.0 
2.0 

I 

I 

C Surveillance Water Sampling The off-site monitoring consisted of collection of two 
water samples each from Los Alamos Spring and Basalt 
Spring, and one sample each from the stream in Frijoles 
Canydn and from Los Alamos Reservoir (Table XIII). The 
on-site monitoring consisted of collection of one sample 
of surface water each from Cazads del Bucy, Pajarito 

1. Surface and Ground Water. Samples of surface and 
ground water were collected and analyzed to help assess 
the overall impact of Laboratory operations on the cnvi- 
ronment. Sampling locations are shown in Fig. 16. 

' 
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Fig. 15. 
Locations of regional surface water, sediment, and 
soil sampling stations. 

Canyon, and Water Canyon (Table XIV 1. No results were 
abnormal for these stations.’” 

. 2. Sanitary Sewage Facility Effluents. The monitoring 
of effluents from residential and technical area sewage. 
treatment facilities fulfills two needs. I t  reflects the 
extent to which the facilities are achieving their intended 
purposes, and i t  provides a means for detection of acci- 
dental releases of pollutants to the environment through 
the sanitary sewer. The locations of the numerous facil- 
ities (numerous because of the rugged topography of the 
area) are shown in Fig.’17: 

Municipal Facilities. Los Alamos County personnel 
operate and maintain the county’s three sewage treatment 
plants and one lagoon system, and they perform the 
analyses necessary to monitor the plants’ performances. 
The two facilities sewing Los Alamos proper, the Pueblo 

Canyon Plant and the Bay0 Canyon Rlant. are standard- 
rate trickling filter plants, and the White Rock  facility is a 
high-rate trickling filter plant. The  lagoon system, which 
serves Pajarito Acres, consifts of three lagoons in series. 
They are 1 rn in depth and have a combined surface area 
of 13,000 m’. A total of 19 million liters of Pueblo Plant 
effluent was used as irrigation water for the County golf 
course during the summer months of 1972. 

The results of analyses of grab samples a n d  the average 
effluent flows from each facility are shown i n  Table XV. 
Although the possibility of industrial pollutants reaching 

. these facilities is remote, the four effluents a re  sampled 
quarterly for  determinations of constituents associated 
w i r h _ L A S . L _ ~ c t i v . i t i e s - ~ ~ s u ~ s ~ - ~ e s e  analyses are 
shown in Table XVI, and the concentrations a re  similar to 
those reported previously.”’ 

. 

Tecbnical Area Facilities. The  Zia Company, under , 

contract with the AEC for t he  maintenance of LASL 
utilities, operates and maintains the technical area sewage 
treatment facilities. There are four treatment plants. one 
each at TA-3 and TA-16. consisting of an lmhoff tank, a 
standard-rate trickling filter and secondary clarifier, one 
extended aeration plant at TA-21, and one lmhoff tank- 
clarifier plant at TA-41, lagoon systems at TA-8, TA-18, 
and TA-23, and 65 septic tanks. 

The average volume of effluents discharged to the 
environment and results of monthly analyses performed 
by Zia personnel to monitor plant effluent quality are 
shown in Table XV. The average for the TA-21 plant 
effluent includes samples collected during rhe early part 
of the year when the plant was experiencing operational 
difficulties. The average biochemical oxygen demand 
(BOD) and chemical oxygen demand (COD) o f  effluent 
from this plant since April 1972 were 31 and 88 mglliter, 
respectively. 

The conservation of water by reuse is practiced by the 
Zia Company in its management of a steam plan t  located 
near the TA-3 sanitary waste treatment plant. An average 
of 1 million liters of TA-3 plant effluent is used daily as 
makeup \kater for the steam plant’s cooling tower.  

A cooperative effort in which Zia personnel collect 
weekly composite samples for radiochemical analyses by 
LASL’s Industrial Waste Treatment Group, H-7, permits 
detection of accidental releases of radioactivity. H-7 
anlayses indicate that no  detectable discharges occurred 
during this reporting period. This sampling program was 
useful in determining the magnitude of the ammonium- 
bifluoride release from TA-3 into Sandia Canyon (re- 
ported in Sec. 1X.A). 

Septic tank modifications to permit the collection of 
samples from ranks that have a potential for radioactive 
contamination were begun by the Zia Company during 
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. .  

Determination 

C r o s s  alpha 
.Gross beta 
Plutonium-236 . 
Plutonium- 239 
Ceeium- 137 
Tr i t ium 
Total  uranium 
Calcium 
Magnesium 

.So-dium 
Carbonate 
Bicarbonate 
Chloride 
Fluoride 
Nitrate 
Dissolved solide 
Har dne s s 

Conductivity 
Cadmium 
Lead 
Beryllium 
Mercury 
Cadmium. 
Lead. 
Beryllium. 
Mercury. 

?H 

I 

TABLE XI1 

ANALYSES OF REGIONAL SURFACE WATER SAMPLES 

NO. of I Range 
AV - .  Max - Mill - Unit , Samples 

33 
33 
33 
33  
33 
3 3 .  
33 
33. 
33 . 
2 . 

.. 

33 
33 

n '33 
33 
3 3  
33  
33 
33 

a 33  
12 
12 
12 
1 2 .  
12 

.* 12 
1 2  . 
12 

. .  

the latter part of 1972. A routine sampling schedule will 
be established upon completion of this project. 

VI]. SEDIMENT MONITORING PROGRAM ' ,  

Sediments are those earthen materials that have been 
transported and reworked by surface water. Samples were 
collected at  the nine 35- to 50-km-distant stations from 
which regional surface water samples were obtained 
(Fig. 15). In addition, samples were taken for.surveillance 
from canyon stream beds in the vicinity of ;he Labora- 
tory at the stations shown in Fig. 16. Some of these 
sources are natural streams flowing either perennially o r  
intermittently during the rainy season, and some are 
streams produced by effluents from Laboratory or muni- 
cipal facilities. Sediment samples from perennial streams 
were xaken from dunes built up in eddies behind boulders ' 

in the main channel. From the illtermittent streams. sim- 
ples were collected across the main channel to a 2-cm 
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I .  

c1 .0  
. c1.0 

4 . 0  
c5.0 
c3 .5  
c 1 . 0  
c2.0 
11 
4.0 
3.0 

- 0  
. 4.0 

c1 .0  
eo. 1 
<o. 1 
50 
44 

6.7 
75 
c2.5 
c1 .0  
c2.5 
c2.0 
c2.5 
c1.0 

c2.0 
c2.5 

, .  

11 
17 
12 
C5.0 
C3.5 

. 12 
260 
4 20 
100 
% 
. o  

380. 
240 

1.7 
3.2 

3000 
:1500 . 

2600 
7.7 

5.0 
4.5 

~ 2 . 5  
<2.0 
~ 2 . 5  

4.3 
4.7 

. 9.0 

c2.0 
<5.0 

. 46.0 
<5.0 
c3.5 
c2 .0  

e38 
60 
16 

- 4 9  
0 

130 
c 18 

eo. 5 
eo. 2 

4 20 
210 

47 0 
7.3. 

c 2 . 9  
e l . 9  
c 2 . 5  
c 2 . 0 ,  
c 2 . 5  
~ 1 . 3  
~ 2 . 7  
<5.0 

, 

. .  

I ' .  MDL 

1.0 
I. 0 
5 .0  
5.0 
3.5 
1.0 
2.0 
'2.0 
1.0 
1.0 

3.0 
1.0 
0.1 
0.1 

- 
-- 

- 

- - - - 
2.5 . 
1 . 0 . .  
2.5 
2.0 
2.5 
1.0 
2.5 
2.0 

depth with a 7.5-cm scoop. In still waier the samples were 
dredged from the bottom with a bailer a t  some conven- 
ient point. The samples were placed in new polyethylene 
containers for storage, and transported to the laboratory. 
Samples were leached with acids. and determinations of 
gross alpha and beta activities, plutonium, cesium, and 
uranium were made on  the acid leach. 

A. Regional Sediments 

. 

. .  
Sediments'wcre collected and analyzed from the re- 

gional sueace water sampling stations shown in Fig. 15 to 
provide general data on the quantities of radioactive mate- 
rial in the environment beyond the, general Laboratory 
area. Results of the analyses are given in Table XVII. 

B. Surveillance Sediment Sampling , - I .  

Locations of iediment sampling stations k c  shown in 
Fig. 16. Results of the analyses for on-site and off-site. 

\ ' .: 

C I  

I 



* .  
Fig. 1 6 .  

Locations of surveillance water, sediment, and soil samqling stations. 

samples are given in Table XVIII. In general, the  results 
from this sampling program were consistent with prc- 
viously reported values. '1' Concentrations of plu tonium 
lie in the range expected to result from worldwide fallout. 
One on-site sample exhibited a high uranium concentra- 
tion, probably d u e  to the fact that it was collected in an 
area where explosive tests could be expected to disperse 
uranium locally. 

VIII. SOIL MONITORING PROGRAM 

Soils are those earthen materials that are weathered in 
place. They arc: sampled primarily to indicate the  possibil- 
ity of deposition o f  contaminants from the atmosphere. 

, 
I 

! 
I I 
I 

I 
! 

! i 
I 

i 

! 

Samples are cokcted bp taking five plugs. 7.5 cm in 
diameter and 5 an deep, a t  the corners and center of a 
square that is 10 SEI on a side. The five plugs are xombincd 
into a single composite sample and analyzed for gross 
alpha and beta acdivities, plutonium, cesium, tritium, and 
uranium, using hasically the  same techniques as for sedi- 
'ment samples. Szmples'were taken at the regional surface 
water stations (Fug. 15) and a t  stations established for 
general surveillame in the vicinity of Los Alamos 
(Fig. 16). 

A. Regional Soils 

A summary of the results from the samples taken at 
distances of 35 to 50 km from the center  of the' 
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I Determination 

NO. of Samplerr 
Gross alpha 
Gross beta . 
Plutonium- 238 
Plutonium- 239 

Tritium 
Total uranium 
Calcium 
Magnesium 
Sodium 
Carbonate 
Bicarbonate 
Chloride 
Fluoride 
Nitrate . 
Dissolved solids 
Har dne s 8 

PH 
Conduct ivity 
Cadmium 
Le ad 
Beryllium 
Mercury 
Cadmium. 
Lead. 
Beryllium. 
Mercury. 

. Cesium- 137 

' TABLE XI11 I 

ANALYSES OF OFF-SITE SURFACE AND GROUND WATER 

Loa Alamoi Basalt  Frijole6 LOB Alamoe 
Unit Spring S p r i n g  Canyon Rese rvo i r  MDL 

2 2 1 1 
10-9 v C i / d  2.0 <1.0 e1.0 UC1.0 1.0 
10-8 vci/ml 4.0 . 4.0 1.0 . <l.  0 ' 1.0 

10-7 c3.5 x3.5 <3.5 <3: 5 3.5 
10-8 pcilml <1.0 ' < l . O  e1.0 . e1.0 1.0 
10-4 pgtml 46 . 30 13 15 2.0 
u g h 1  38 30 10 8.0 2.0 

- u - g 9 . - o _ 9 . 4 7 .  0 6. o-- . - 1.0 

. .  

. 10-1'pciIml c5.0 <5.0 . <5.0 . c5.0 5.0 
10-11 v C i / d  . c5.0 ' <5.0 e5.0 e5.0 - 5.0 

3 2  
0 

. 88 
22 

0.8 
2.6 

260 , 

7.4 

4.7 
<1.0 
c2.5 
c2.0 
<2.5 

1.6 
c2.5 

4.5 

130 

280 

' 19 
0 

86 
14 
0.4 
2.5 

200 
110 

23 0 
7.8 

6.3 
e1.0 
<2.5 
e2.0 
<2. 5 

2.2 
<2.5 

4.5 

11 
0 

56 
4.0 
0.1 
0. 1 

130 
52 
7.3 

100 
e2.5 

6.0 
C2.5 
e2.0 
e2.5 
< L O  
e2.5 
<2.0 

7.0 
0 ,  

44 
2.0 

eo. 1 
0.1 

98 
44 

7.0 
80 
<2.5 

3.0 
.<2. 5 

1.0 

3.0 
1.0 
0. 1 
0.1 

- 

- - - - 
2.5 
1.0 
2.5 

- c2 .0 .  2.0 
<2.5 2.5 
<l. 0 1.0 
<2.5 2.5 

. <2.0 2.0 

Laboratory area is given in Table XIX. The values are in 
line with those expected from natural radioactivity and 
from worldwide fallout from past weapons tests." ' 

B. Surveillance Soil Sampling 

A summary of jhe results from the samples taken in 
the vicinity of Los Alamos County (Fig. 16) is given in 
Table XX. Again, the values found are in general agree- 
ment with 'those expected from natural activity and 
worldwide fallout. 

a .  

IX. SPECIALSTUDIES ' . ' 

In addition KO the routhe  monitoring programs d e  
signed to provide information on background radiation 
levels in northern New Mexico and to provide continuing 
surveillance of the Los Alamos vicinity, special programs 

. - 9  
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are undertaken to provide more intensive coverage of 
areas of particular interest or to study in detail individual 
possible sources of contamination. These programs may 
be single investigations or continuing studies designed KO 
provide increased information on the ultimate fate of 
materials discharged ,to the environs. 

A. Monitoring in Effluent Discharge Areas 

. , ,  ' 

3 .  

,* 

I' 
'Monitoring .of scdhient, soil, surface water. and 

' ground water'in alluvium is conducted at three on-site and 
one off-site (previously onsite) locations in areas where 
'effluent is or has been released to the  environment. Th; 
on-site locations are TA-21 and DP-Los Alamos Canyons, 
TA-3 and Sandia Canyon, and TA-50 and Mortandad 
Canyon; the off-site location is the TA-45 (dismantled) 

ples were collected arc"shown in Fig. 18. 

, ' 

and Acid-Pueblo Canyon area. The  stations at which Sam- . I  

. I ,  
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. * TABLEXIV 

ANALYSES OF ON-SITE SURFACE WATER 

* C s a d a  P a j  ari to W a t e r  
.MDL - Determination Unit d e l  B u y  Canyon canyon 

Sodium 
Carbonate 
Bicarbonate 
Chloride 

. Fluor ide  
Nitrate 
Dissolved solids 

' Hardness 
PH . 
Conductivity 
Cadmium 

Beryllium 
Mercury  
Cadmium. 
Lead. 
Beryllium. , 
Mer cuzy. 

- Lead 

No. of Samples . l g  1 1 
Gross alpha . 10-9 uCi /ml  <1.0 <1.0 < 1 . 0 .  1.0 
Grosa beta 10-9 vci/ml - 2.0 3.0 3.0 .l. 0 
Plutonium-238 10-l1 p C i I d  <5.0 <5.0 <5.0 , 5.0 
Plutonium-239 10-11 p C i / d  <5.0 <5.0 <5.0 5.0 
Cesium- 137 10'7 uCi /ml  <3.5 c3.5 <3.5 . 3.5 
T r i t i u m  10-6 pCi /ml  1.0 3.0 <1.0 1.0 
Total u r  ani- 10-4 p g / m l  . . 18 ' 3 1 .  13 2.0 

2.0 
4.0 . 8.0 9.0 1.0 . 

17 27 15 1.0 

--_ - P d r n 1 .  11 11 30 
2.-- 

Calcium 
Magcesium 

~. 

0 
60 

6.0 
1.0 
0.1 

160 
44 

140 
7.3 

2.5 
5.5 

<2.5 
<2.0 
<2.5 
c1.0 
<2.5 
13 

0 
80 
14 

<0.1 . 
0.1 

160 
60 

190 
7.0 

3.8 . 
4.5 

<2.5 
<2.0 
< t . 5  
<1.0 
~2.5 
<2.0 

0 
68 
30 
<o. 1 

4.0 
190 
110 

260 
7.1 

<2.5 
5.5 

c2.5 
<2.0 
~ 2 . 5  

. < 1.0 
<2.5 
<2.0 

- 
3.0 
1.0 
0.1 
0.1 - - - - 
2.5 
1.0 
2.5 
2.0 
2.5 
1.0 
2.5 
2.0 

The significant feature of any continuing program tb  
study the movement of contaminants is the long-range 
trend rather than the  concentration in any one sample or 
group of samples. The measurements. obtained from a 
given sampling location will vary with the nature of the 
effluent and amqunt of rainfall in the period immediately 
preceding the sample collection and with the amount of 
water stored in t h e  alluvium as affected by the rrinfall in 
the drainage area .over the preceding few months. I t  is 
necessary, therefore, to include all t h a e  variables in a 
detailed analysis of the transport processes involved. Such 
an analysis is beyond the scope of this report and will be 
reported clsewhere.I4 'A  summary of measurements 

, made during 1972 is given here, using simple averages for 
the several samples taken at  each statioh, and pointingout . 

. general trends only. 
. .  

1. TA-45 (Dismantled) and Acid-Pueblo Canyons. 
Acid and Pueblo Canyons received untreated wastes from 
1943 to 1951 and treated industrial effluents from the 
industrial liquid waste treatment plant at TA-45 from 
1951 until 1964, when the operations were transferred to 
the new plant at TA-50. Shallow ground water  in allu- 
vium, surface water, and sediments were monitored to 
determine the environmental distributions of contami- 
nanrs resulting from the past release of these. effluents. 
The results of analyses on the water and sediment samples 
are given in Tables XXI and XXl I. respectively. T h e  traces 
of plutonium found in the water were probably released 
from the sediments that captured the plutonium when 
TA-45 was active. All concentrations are in agreement, 
with those reported 

I 
I 

i 

I 

! 
1 

i 

i 

! 

I 
I 
I 

29 



~ Municipal 
0 Treatment plant 

Lagoon 
Technical area 
0 Treatment plant 

Fig. 17. 
Locations of sanitary sewage t;entment facilities. 

. .. 

2. TA-21 and DP-Los Alamos Canyons. DP Canyon 
receives the effluent from an industrial liquid waste treat- TABLE XV 

SANITARY WASTE TREATMENT 
FACILITY EFFLUENTS 

ment plant, a sanitary sewage treatment plant, and several 
cooling towers, all located at TA-21. the main facility for 
processing plutonium metal and developing '=Pu heat 
sources. These effluents'txovide a volume of water suffi- 

, Av Daily l X h e n t  Effhent cient to maintain flow in the  DP Canyon channel a 
. Flow Av Av 'OD relatively large percentage of the time. However, this 

liquid soaks into the alluvium upstream of the confluence Location k@kd 
Municipal:. with Los Alamos Canyon, about 1.5, krn below the TA-21 

Bay0 4.54 12.3 ' 7 1  outfall. The stream & Los Alamos Canyon flows only 
Pueblo . 1.44 19.0 1 1  1 ' during periods of' heavy runoff from precipitation. Sam- ' 

White Rock 
' 

I 
j 
i 
I 

I 1.17 21.6 86 ples were taken from the stream in'DP Canyon and from 
' shallow observation holes in the  alluvium in Los Alamos '13 Pajarito Lagoon 0. 15 39 .8 .  . 

' 
Canyon a t  various distances below the treatment plant ! 

9.9 j 
Technical Area:b 

36 outfall. The analyses of these samples are summarized in- TA-3 1.50 
TA-8 Lagoon 0.01 28.1 160 Table XXIII. The table shows a decrease in concentration 
TA- 16 0.87 6.8 . ' 35 of both radioactive and nonradioactive contaminants with 
TA-18 Lagoon 0.02 16.7 ' 168 . downstream distance. (Ground water stations 4 and 5 are 

TA-4 1 0.09 .. 17.4 56 DP Canyon.) A 'corrosion inhibitor used in a cooling TA-53 Lagoon . 0.29 16.3 . 
process a t  TA-2 contributes the ch'romate in the ground 
water at station 5. Efforts are being made to replace the 
cooling tower and t h e  treatment proceis to eliminate the 

' xhromates now being released into' the Los Alamos Cm 
yon stream. 

i 
i 

- I  . O .  03 40.5. located in Los Alamos Canyon above the confluence wi th  . TA-21 

9o . . .  
i 

I 

.' 
' 

: I  'Results of 6 to 12 grab sampla. . . .  
b R c ~ ~ l t s  of monihly 24-h rompositc samples. 

I 
I 
I 
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,. TABLE XVl ' 

ANALYSES OF MUNICIPAL SEWAGE TREATMENT PLANT EFFLUENT WATER 

Determination ' 

C r o s s  alpha 
Gross  beta 
Plutonium- 23 8 

. Plutonium- 239 
Cesium- 137 
Tri t ium 
Total  uranium 
Calcium 

Carbonate 
Bicarbonate 
Chloride 
Fluoride 
Nitrate 
Dissolved eolide 
Hardnese 

Conductivity 
Cadmium . 
Lead 
Beryllium 
Mercury 
Cadmium. 
Lead. 
Beryllium. 
Mercury 

PH 
. .  

No. of 
Sample e 

16 
16 
16 
16 
16 

16 
16. 

16. 

Av 

<l. 1 
17 

<5.5 
<5.Q 
C3.5 
<1.1 
17 
18 

16 2.0 17 9.0. U E / l d  - --- 
Sodium u d m l  16 54 9 2  73 

16 0 . ' 0  0 
17 0 

vg/ml 

16 22 38 31 
16 0.3 1.7 0.8 

V d m l  
u d d  . 

16 0.4 15 cldml. 
16 r r g l m l  

- 

Magnesium 

P d m l  16 80 27 0 

5.8 
3 80 590 440 

82 , d m l  16 43 120 -- 16 . 6.8 7.9 7.3 

Range 
Max - Min - 

el. 0 
7.0 

<5.0 
<5.0 
<3.5 
<1.0 
<2.0 
13 

3.0 
98 
12  
c 5 . 0  
c 3 . 5  

1.6 
33 
29 

- _  

16 
8 
8 
8 
8 

8 
8 
8 

a 

4 20 
c2 .5  
c1 .0  
<2.5 
c2 .0  
e2.5 
<l. 0 
<2.5 
<2.0 

660 
3.8 
4.7 

C2.5 
<2.0 

6.1 
15 
<2.5 
93 

500 
c2.7 
e l . 5  
<2.5 
<2.0 
q3.1 
e4.6 
<2. 5 
16 

'ParticuIaccs. 

TABLE XVll 

ANALYSES OF REGlONAL SEDIMENT SAMPLES 
I .  

No. of Range . 
AI? - Max - Min D d c r m i n a t i o n  Unit Samples - 

C r o s s  alpha , . pCi/g 7 
Gross beta ' 10-6 pCi/g 7 
P lu tonium-  238 10-9 p c i l g  9 
Plu tonium-  239 10-9 Uc i lg  . 9 
Cesium-137 . 10-6 ptcilg .9  
To ta l  uranium 10') v g l g  9 

Analyses of one sample of soil taken at soil station 1 
(near TA-21) and of twu sediment samples taken from the 
stream channel below the plant are shown in Table XXIV. 
The concentration of 239Pu in the soil was slightly above. 
that expected f r o m  worldwide fallout and probably the  . result of airborne material from TA-21. The sample 

<1.0 . 3.1 e l . 4  
<3.0 14 <a. o 
c3 .0  9.0 t 4 .1  
4 . 0  25 4 . 6  

2.0 7. a 4.0 
23 70 42 

MDL 

1.0 
1.0 
5.0 
5.0 
3.5 
1.0 
2.0 
2.0 
1.0 
1.0 

3.0 
1.0 
0.1 
0.1 

- 

- 

- 
- 

2.5  
1.0 
2.5 
2.0 . 
2.5 
1.0 . 
2.5 
2.0 

MDL 

1.0 
3 .0  
3.0 
3.0  
2.0 
1.0 

- 

collected at sediment station 3 exhibited an  above-normal 
concentration of "*Pu and '*u. However, the sample 
taken at station 4, about 2.5 km farther downstream. did 
1101 show high radionuclide levels. indicating that concen- 
trations decrease with downstream distance. Only trace 
amounts of radionuclides are contained in the industrial 
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TABLE XVIII 

ANALYSES OF SURVEILLANCE SEDIMENT SAMPLES, 

I No. of Range ' 
MDL -. Av - Min . Max - - Determination Unit Samples 

Off -Site Stations : . a  

Gross  alpha . 10-8 pCi /g  - 4 . < l . O  2.5 ~ 1 . 4 :  1.0 
Gross  beta  10-6 UCi/g 4 3.8 12 6.8,  3.0 

Plutonium- 239 10-9 vCi /g  4 <3.0 26 <8. a : 3.0 
. Cesium- I37 IO-e ;ICi/g 4 .  2.8 9.1 5.2 ~ 2.0 
Total uranium 10" u g l g  4 45 62 54  1.0 

On-Site. Statio-: - _--. _. - --_ 

Plutonium-238 I. loms uCi /g  4 <3.0 <3.0 <3.0 3: 0 

Gross  alpha 
Gross  beta 
Plutonium-238 , 
plutonium-239. 
Cesium-137 
Total  uranium 

Dctcrmination 

G r o s s  alpha 

Plutonium-238 
Plutonium- 239 
Cesium-I37 
Tritium. 
Total  u ran ium 

' Gross  bcta  

10-8 pCi /g  3 <1.0 2.6 C l . 5  1.0 ~ 

10'9 vCi /g  3 <3.0 7.6 <4.5 3.0 

10-6 uCi /g  3 4.5 4.8 4.6 2.0 
10" wg/g 3 9.0 520 190 . 1.0 

v c i l g  3 4.5 14 8.5 3.0 

10-9 u c i / g  3 <3 .0  4.1 e3 .6  3.0 

, 
TABLE XIX 

ANALYSES OF REGIONAL SOIL SAMPLES 

Unit 
No. of 

Samples 

9 
9 
9 
9 
9 
9 

, 9  

Range 
MDL - M w  Av - - I  

Min - 
< l . O  5.8 <1.9 1.0 

6.2 18 9.7 3.0 
<3.0 10 c4 .4  3.0 

4.0 14 8.8 3.0 
3.2 11 4.8 2.0 

e3.0 6.2 c3 .5  3.0 
9.0 7 8  42 1.0 

'Soil moisture distilled from sample. 

I 

effluents released into DP canyon, but - for years these 
trace amounts have been retained by the sediments, re- 
sulting in relatively high concentrations. 

9 
b .  . 

3. TA-3 and Smdia Canyon. The stream in Sandia 
Canyon is produced by the effluent from the cooling 
towers a t  the power plant and from a sewage treatment 
plant in TA-3, both operated by the Zia'Company. Table 
XXV is a summary of the results of analyses performed 
on samples taken from thisitream. Chromate was used as 
a corrosion inhibitor in. the cooling tower water until 
April 1972, when a new process, using Befz Dispersant 
419, was introduced. T h e  new process meets U.S. EPA 
and N.M. EIA standards Before- April, chromate 

.3 

concentration in the stream at the  two stations ranged 
from 0.59 to 5.13 Pglml. After April, the residual chro- 
mate concentration in the stream ranged from 0.01 to 
0.06 pg/ml. We anticipate tha t  these residual chromates 
will decline with time and additional storm runoff. 

An accidental release of 250 to 300 kg of fluorides in 
the form of a dilute ammonium bifluoride solution en- 

tration of fluoride recorded was 48 pg/ml at surface water 
station 7. There was no indication of damage to plants or 

not a source of recharge to the  Los Altrnos water supply. 
Measures were initiated to prevent future releases. 

tered the stream in early fall of 1972. T h e  highest concen- 

animal life in the canyon, and the Water in the' s t ream is 

.- 

' .- 
: 

.. . 
a .  
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TABLE XX 
L 

ANALYSES OF SURVEILLANCE SOIL SAMPLES 

Determination 

Off-Site Stations: 
Gross alpha ‘ 

‘Grosa beta 
Plutonium- 238 
Plutonium-239 
Cesium-137 
Trit ium. 
Total  uranium 

On-Sitestationst-  
Gross alpha . 
Gross beta 
Plutonium- 23 8 
Plutonium- 239 
Cesium- 137 
Tritium. 
Total  uranium 

Unit 
No. of 

Samples 
Range 

M a x  - Min - 
2.3 3.8 
4.7 17 

<3.0 <3.0 
9.0 19 
5.9 . 8.4 

<3.0 5.7 
15 97 

MDL - AV - 
2.6 1 . 0 .  

12 3.0 
c 3 . 0  3.0 
15 3.0 
7 .2  2.0 

<4.0 3.0 
38  1 . 0 .  

. 1.0 . 2.3 1.7 
~ 3 . 0  12 <7.5 
<3.0 e3.0 e 3 . 0  
< 3 . 0  15 <9.0  

4.3 7.1 5.7 
e3.0 < 3 . 0  . e3.0 
58 73 67 

1.0 
3.0 
3.0 
3.0 
2 . 0  
3.0 
1 .0  

%oil moisture distillcd~fmrn sample. . 

I 

I 

Fig. 18. 

Locations of rffliieiit discbarge meas and water, sediment, and soil sampling stations. 
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TABLE XXI 

ANALYSES OF WATER SAMPLES FROM AQD AND PUEBLO CANYONS 
. .  , .  . I  

Surface Water  Station Ground Water S t a t i o n  
2 3 - -c 

1- - .  4 -  - 3 - 2 - 1 - . Determination Unit 

NO. of Samples 
Cross  alpha 
Cross  beta 
Plutonium- 23 8 
Plutonium-239 
Cesium- 137 
Tr i t i um 
Total u ran ium 
Calcium 
Magnesium 
Sodium 
Carbonate 
Bicarbonate 
Chloride 
Fluoride 
Eiitr a t e  
Dissolved solids 
Hardness 

Conductivity 
Cadmium 
Lead 
Beryl l ium 
Mercury  
Cadmiumb 
Leadb 
Berylliumb 
hlcrcury b 

PH 

0 
120 
73 

1 
1 

3 10 

7 
400 
< 3. 

4. 
c 3. 
c 2. 

5. 
2 

c 3. 
c 2. 

80 - 

! .  

TABLE X X l l .  

ANALYSES OF SEDIMENTS FROM 
PUEBLO CANYON 

Sediment Station 
2 - 1 - Determination Unit 

No. of Samples . 1 1. 
Gross. alpha 10-e p Ci/g C l .  . < 1  
Gross  beta 8 10-8 s C i / g  4 4 
Plutonium-238 10-9 pCi /g  12 <3 

Cesium- 137 10- p c i / g  3 4 
Plutonium-239. 10:s pCi /g  2600 370 

Total u ran ium 10'' p g i g  42 32 

2 2 2 
1 2 2 

14 20 7 
c5 5 <5 
11 8 ' 7  
c4 <4 <4 
< l  <1 * .  1 
14 16 11 
16 I 17 2 2  
5 4 2 

7 6  60  75 73 
0 0 

82 . 100 
41 39 
3 3 

12 8 
420 360 

85 60 
7 8 

430 400 
< 3. 4. 

3. 4. 
< 3. c 3. 
<z <F 

5. c 3. 
1 2  5. 

.c 3. 3. 
67. 13. 

2 2 
2 2 
5 .  7 

14 - t 5  
7 -  7 

<4 - (4 
20 . ' I 
11 18 
31 18 

9 6 
6 9  24 

-- 

0 0 . Q  
130 . 90 86 
39 4 0  31 

10 6 - 2  
390 350 27 0 

56 64 120 
7 7 . .  7 

4 5  0 360 . 280 
4. 1 1. 130. 
8' . 4. 5. 
3. c 3. c 3. 

<t. 13. <F 
5. 6 8' 14. 
6. 5. 13. 
3. < 3. c 3. 

27.' 27. 170. 

3 . 2  1. 

0 
1 2 0  
40 

2 
4 

370 
6 8  

8 
380 
< 3. 

5. 
3. 
CZ 

7. 
5. 

< 3. 
< 2. 

4. TA-SO and Mortandad Canyon. Monandad Canyon 
receives the effluent from the  central industrial waste 
treatment plant a t  TA-SO, where 'the industrial liquid 
wastes from the majority of &e Laboratory's technical 
areas' are processed. The effldent produces a flowing 
stream for only' a relatively short  distance below the 
outfall. The surface water in this stream was sampled a t .  
two locations, and the  ground water in alluvium at greater 
distances from the outfall was sampled by using estrb- 

, 

i 
lished shallow observation holes. The  results are given in i 

Table XXVI. . - 1  There is an overall decrease in contaminant concentra- 
tion as one piogresses from t h e  TA-50 outfall to the 
vicinity of ground water station 14, at which point a 
sudden increase is noted for most constituents. This area 

I 

- i  
- I  

I 
is a t  the cistern extremity of the ground water i n  allu- - i  

Gum, and the increase may be due to a reconcentration 
. .. 

34 



! 
I I - ~ TABLEXXIll ! 

i 
I 

' ANALYSES OF WATER SAMPLES FROM DP AND LOS A M O S  CANYONS 
i 
I 
I 

Surf ace  
Ground Water Station 
5 

Water Station 
. Determination Unit 6 4 7 8 6 - - - - 1  - 5 - 

. NO. of Sampler 
G r o s s  alpha 
G r o s s  beta  
Plutonium- 238 
Plutonium-239 
Amer iciurn-241 
Ces ium-  137 
T r i t i m  - 
Total uran ium 10-4 ;g /Al  67 
Calcium IlgIml . 43 
Magnesium I l d m l  8 
Sodium vglml 210 
Carbonate u g l d  0 

Fluoride cldd 3 
Nitrate  , d m l  

Bicarbonate Ldml 360 
Chloride:  , . p g l m l  140 

20 . --- Chr ornate 10'' v g l m l  
Dio solved solids d m l  930 
Hardness  V d m l  140 
PH -- 8 
Conductivity pmholcm 1100 
Cadmium 10-4 vg/ml 43. 
Le ad ' 10-3 ug/ml . 3. 
Beryllium 10-4 y g / m l  < 3. 
M e t  c u r  y , 1O"pglml <2. 
Cadmium 10-4 U g l m l  < 3. 
LeadB 10-a pg /ml 3. 
Beryllium' 10-4 u g / m l  e 39 
Mer  c u r  y ' 10" p g / m l  <2. 

%NO saampla 
b p a r t i ~ r t ~  

caused by evapotranspiration. The increase in tritium is 
attributed to the down-canyon progress of a slug of triti- 
ated water released b y  the TA-50 treatment plant several 
years ago. 

Analyses of one soil sample from soil station 2 (near 
TA-50) and one scdhnent sample from the Mortandad 
Canyon channel downstream from TA-50 are summar 
ized in' Table XXVII .  The cqnstituents in the soil sample 
were about what may be expected from worldwide fallout 
except for " ~ I J .  The gross beta activity, zBPu, '?u. and 
'%s found in the sediment sample resulted from 
adsorption or attachment of those radionuclides to marc- 
rial in the sediments. 

33 
23 
4 

120 
0 

2 10 
58 

. 4  
7 

c 1  
490 

7 5  
8 

600 
5 3. 

3. 
< 3. 
<2. 
< 3. 
< 1. 
< 3. 
< 2. 

11 
24 
7 

53 
0 

7 9  
74 
<1 
c1 
<1 

250 
88 

7 
350 

3. 
< 1. 
< 3. <z 
< 3. 
1 4. 
< 3. 
lo. 

4 3 
2 2 

130 190 
16 9 
18 18 

<sa lP 
<4 <4 

-2-53- 

4 
- 3  
92 
10 
IS . 
< 5. 
<4 - 190- 

7 26 
25 21 
8 '  5 

75 97 
0 0 '  

100 200 
50 ' 55 

I . +  
1 6 

380 2 
400 47 0 

97 6 9  
7 8 

480 580 
7. 1 1. 

<la  . 3. 
< 3. < 3. 
< e .  c t  . 

3. 3. 
15. . 12. 
< 3. 4. 

4. . <r 

30 
24 
7 

110 
0 

170 
68 . 

5 
6 
2 

480 
86 
8 

b 20 
lo. 
3. 
3. <z 
6' 

14. 
5. 
4. 

- 
4 '  
2 
7 
9 
6 

<r 
c 4  i 
28 
13 
21 

8 
55 

0 
110 
26 

1 
< 1  

2 
220 
85 

8 
27 0 
< 3. 
< 1. 
< 3. 
<t' 

6. 
19. 
6. 

<2. 

B. Concentration of Environmental 
Tissues of Small Mammals 

Materials in the 

In the summer of 1971. personnel of the N.M. EIA 
(under contract to the U.S. Army) conducted an ccolog- 
ical study of sylvatic plague and an evaluauon of systemic . 
insecticides and rodenticides for the control of wild ro- 
deno and their fleas in certain locations in New Mexico, 
including the Los Alamos-area. Seventy-five animals from 
the Lor Alarnos trapping grids were made available to 
USL's  Health Division for study. The genus a n d  species 
of the small mammals collected and the canyon collection 
locations are shown in Table .XXVIIl. The tissue 

1 
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TABLE XXIV 

ANALYSES OF SOIL AND SEDIMENT SAMPLES 
FROM NEAR TAi2l AND 1N 
LOS ALAMOS CANYON 

Soil  Sediment 
Station - Station - 

Unit - 1 2 - L  Determination 

No. of Samples 1 1 1  
Gross  alpha 10-6 pCi/g 3 <1 < I  
Gros s beta 10-8 vCi /g  13 e3 6. 
Plutonium-238 10-9 pCi/g 6 37 4 
Plutonium-239 lO'9uCi/g 520 370 4 

concentrations of environmental tritium, plutonium, and 
mercury a t  these locations are reported below. This work 
was conducted by Groups H-4 (Biomedical Research), 
H-5. and H-8 of the Health Division. 

Trapping networks were established in DP, Mortandad, 
and Guaje Canyons (Figs. 18 and 2). The trap lines .were 
positioned near the treated industrial liquid waste outfalls 
in DP and Mortandad Canyons. Trap lines were also 
placed 300 and 6 0 0 m  downstream (east) from the out- 
falls. The Guaje Canyon grid served as a control sample 
collection source. 

was removed first, followed by the kidneys, liver,. and a 
Cesium- 137 10'8 &i/g 7 7 5 section of skeletal muscle. The  carcass was then auto- 

- Total lO=P ~ ~ 8 - - ~ ~ - ~ ~ ~ ~ - - t i s s u e s - w e r c - c o m b i n e b w i t h - t h ~ i d e - r n d d c s i g n a s e d ~  the 

. 
. . .  

Tissue retrieval was conducted at  necropsy. The hide.  

Tritium. 10-a p C i /ml 6 - - claved and the skeleton dissected out. The remaining soft 

'Soil moisture distilled from smiplc. 

TABLE XXV 

. ANALYSES OF WATER SAMPLES FROM 
SANDIA CANYON 

Determination 

No. of Samples 
Cross alpha . 
Gross beta  
Plutonium-238 
Plutonium- 239 
Cesium- 137 
Tri t ium 
Total uranium 
Calcium 
Magnesium 
Sodium 
Carbonate 
Bicarbonate 
Chloride 
Fluoride 
Nitrate 
Chromate 
Dissolved solids 
Hardness 

Conductivity 
Cadmium I 

Lead 
Beryll ium - 
Mer cur  y 
Cadmium3 
Lead3 . - 
Beryllium3 

PH 

' Mercury3 

* Unit 

10- 6 ,g/m1 

Surface 
Water Station 

8 - 7 - 
4 4 
2 2 

15 16 
c 5  e 5  
c5 . <5 
c4 e4  

4 4 
1 .1 

28 . 28 
. 12 .9 
120 110 

0 0 
130 110 
48 64 
5 2  4 

5 2 
18 130 

9 10 5 90 
120 110 
7 8 

790 6 20 

"remainder." Plutonium determinations were made  on 
the liver, muscle, bone, and remainder tissue fractions. 
Tritium concentrations were measured in the water from 
liver samples, and mercury concentrations were measured 
in the kidney samples. 

A wet ashing-ion exchange-electrodeposition-alpha 
pulse height measurement procedure was used to isolate 
and measure plutonium. Water diitilled from the  liver 
tissues was measured for tritium ac;tivity by liquid scintil- 
lation counting. The kidneys were weighed and then  oxi- 
dized, using an acid permanganate, ashing solution. The 
sample solution was further prepared by a standard . 
SnCll-mercury volatilization method. The treated sample 
aliquot was then transferred to a special atomic absorp- 
tion cell for mercury measurement. 

Organs and tissue types from identical animal species 
and from a common collection location were combined 
f s r  the above analyses. The observed plutonium concen- 
trations are shown in Table XXX; The range and average 
values for the combined tissues are summarized in this 
table without regard to genus or species. About half of 
the liver composites were lost during analysis. The results 
obtained show the .rodents inhabiting the dfluent- 
receiving canyons to have tissue concentrations of pluto- 
nium significantly above the levels measured in the  

. Guaje-Canyon control samples. A full-scale plutonium 
ecology study program in the Los Alamos areas involved 
with the disposal of treated liquid-waste materials was . 
initiated in July 1972 under the auspices of the DBER. 

, 

I .  
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1 
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i 
i 
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I 
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! 
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I 

I 

i 

i 

I . c3. 4. 

c 3. c 3. 
< 2. < 2. 

3. 

Current results of this study are summarized in the fol- 

The tritium assay results are summarized in Table  
XXX. Tritium levels higher than those. for the control 

10-3 vg/ml  c 1. 2 samples arc corroborated by similar data derived f r o m  the 

- 1  

10-4pg/mi  . ' < 3. - 1  
1 0 - 4 ~ g / m l  . ~ 3 .  <Sa above-mentioned ongoing study.' The. radioecological - I  

< 1. <la lowing section. 
- 1  

I 
10'8 pg/ml  . <r extent and aspects of this finding are being pursued. . I  
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, Measurements of mercury concentrations in rodent  
kidney samples are summarized in Table XXXI. T h e  . 
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Determination 

No. of Sampler 
Gross  alpha 
Gross  beta  
Plutonium- 238 
Plutonium- 239 
Americium- 24 1 
Cesium-137 
Trit ium 

TABLE XX31 

ANALYSES OF WATER SAMPLES FROM MORTANDAD CANYON 

Surface 
Water Station Ground Water Station 

9 10 9 10 11 12 13 14 15 - - - - - - - - -  Unit ' 

4 ' 4  4 '  4 4 4 4 
10-0 pci/ml 12 12 11 9 2 2 2 
10-9 pCi /ml  520 520 610 340 110 130 70 
10'11 vCi /ml  870 600 390 93 13 8 9 
1 0-1 1 p C i /ml 72 90 35 16 8 <5 6 
10-11 p c i / m l  76. 86. 5 0 .  10. lp 2 2  8. 
10-7 vci/ml 7 < 4  4 <4 <4 <4 <4 
10-a vci/ml 24 36 47 64 78 60 44 

Total uranium - )0=4-~-g / m s - - - 3 - 2 - - a ~ ~ 6 - + 9 4 ~  

11 Magne a i m  v d m l  5 6 5 8 
Sodium 61 260 240 260 200 

3 4 - 1 8 - - - -  
Calcium v d m l  17 27 35 35 34 

Carbonate 
Bicarbonate 
Chloride 
Fluoride 
.Nitrate 
Dis,solved solido 
Hardneee 

Conductivity 
Cadmium 
Le  ad 
Beryllium 
Mercury 
Cadmium' 
Lead' 
Beryllium' 
Mercury' 

PH 

0 
2 10 

14 
1 

10 

61 

530 
4b 

< 1b 
< 3b 
<* 
< 3b 
< 18 
< 3b 
3 0  

480 

a 

8 
340 

39 
2 

68 
1100 

9 6' 
8 

1200 
1 2b 
1 ab 
< 2b 

6b 
< 1b 

< 3b 
2b 

3 
290 

28 
2 

65 I 

110 . 
8 

1100, 
3b 

4 5' 
< 3b 
< 2b 
< 3b 
1 
< 3b 

3b 

980 

0 
260 
42 

1 
67 ' 

1000 
120 

8 
1200 

1 ab 
29' 
< 3b 
< 2b 
. 4b 
3 Ob 
< 3b 
< 2b 

0 
220 

57 
1 

49 

130 
7 

960 
2 zb 
26b 
< 3b 
< 2b 

3b 
6b 

e 3b 
1 Sb 

a i o  

34 40 
12 12 
23 170 

0 0 
250 190 
7 3  74 

1 <1 
56  51 

130 150 
8 8 

1100 930 
!ib 6b 

e l b  < P  
< 3 b  <3b 
<2b <2b 
< 3 b  <3b 
< l b  <I' 
<3b .4b 
l!ib 15b 

920 770 

.Two ramplcs. 
bone sample. 
CPartiruIata. 

I 

average values measured in Monandad and Guaje Canyons 
are comparable to t h o x  measured in kidney samples from 
the general human population. Mercury concentration 
levels in rodent kidney 'samples from DP Canyon are 
significantly higher than t h o x  from the other canyons. 
Additional srudies into the origins and environmental 
extent of the mercury are planned. 

C. Ecological Investigation of Radioactivc Materials in 
Waste Discharge Areas . 

Three canyon ,areas at Los Alarnos have received 
LAS L-generare d e ffluen ts con cai ning several rad ionuclida 
in varying amounts. Because use histories of these areas 
vary (one dates back to 1943). there WY an opportunity 

4 
1 

7 0  
8 .  

11 
110. 
(4 
7 9  
18 
46 
11 

170  
0 

170 
76 
<1 
50 

7 90 
160 

7 
9 4 0  
c 3b 
< l b  

c 3b 
< 2b 
< 3b 
e l b  

3b 
< 2b 

3 
1 

50 
10 
5 2  
3 1. 
<4 

130 
9 

56 
17 

110 
0 

140 
57 
<1 
49 

7 20 
2 10 

7 
8 20 - 

I - - - - - - - 

to study the effects of environmental "aging" on the 
bioavailability of these radionuclides The studies in these 
outdoor laboratories began in July 1972 and are being 
conducted under the auspices of the DBER. The project is 
summarized here, and the lengthy data tab les  will be  
saved for a later publication." The investigation consists 
of two stages: first, a deiailed biotic inventory o f  the area, 
and second, the collection and  study of various types of 
samples from the subject area. Corollary to t h e  second 
stage is a resurvey of Trinity Site (where the  world's first 
nuclear device was detonated) to obtain additional infor- 
mation on the effects of environmental aging. 

Stage 1. The faunal and floral composition of the 
environs of the Laboratory is diverse. primarily because of 
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The  canyon areas also harbor the majority of the 
. TABLE XXVIl 

ANALYSES OF SOIL AND SEDIMENT SAMPLES 

MORTANDAD CANYON 
FROM NEAR TA-50 AND IN 

I Soil Sediment 

5 .  
Station . Station - 2 - Determination Unit 

No. of Samples 
Gross  alpha 10-6 p c i l g  
Gross  beta 10-8 p c i /g  
Plutonium-238 1O-O pCi/g 
Plutonium-239 10'9 UCiIg 
Cesium- 137 10-0 p c i l g  
Tri t ium. 10-6 p c i l m l  
Tot a1 uranium 1 o-%.ilg-.-- 

1 
3 

13 
4 

100 
- 6  

9 
37 _- 

I 
2 

24 
2000 . 
780 
63 . 

67 
- 
--_ 

'Soil moisture disdllcd from sample. 

a 1200-rn elevational gradient extending in the east-west 
direction in the county. The landscape is dominated by a n  
overstory of ponderosa pine (Pinus pondnosa), pinon 
pine (Pinus edirlis), and one-seeded juniper (juniperus 
momspcrma). The ponderosa pine and' pinon-juniper 
ecotone (interminglingzone) ranges from 2100 to 2200 m 
on the mesa tops and from 1950 to 2050 m in the canyon 
bottoms where soil and moisrure conditions are more 
favorable. The herbaceous and shrubby understory is 
characteristically sparse for the area as a whole. However, 
the canyon bottoms support a lush growth of vegetation 
dominated by grasses, especially the genera Poa and  
Bouteloua. Shrub species occur primarily at the lower 
elevations of the canyon bottoms. Salt bush (Atriplex 
canescens) and big sage (Artemisia tridenta) are the most 
common species. A reference library of plant specimens 
found on Laboratory property currently contains 110 
specimens that have been identified by personnel of t h e  
Biology Department of the University of New Mexico. 

animal and bird species. Restricted human access to Lab- 
oratory property and an abundance of vegetation, along 
with surface water from Laboratory effluent& have cre- 
ated an  ideal living and hunting a F a  for a wide variety of 
mammals, including rarely-seen species such as the black 
bear (Ursus americana), the bobcat (Lynx rufus), the 
mountain lion (Felis coicolor). the golden eagle (Aqudu 
cbrysaetos), and the turkey (Meleapis gallopaud). The 
mule deer (Odocoileus bemionus) is the most abundant.  
large herbivore, and the coyote (Can& latrans) is the most 
abundant carnivore. Nearly '200 species of birds can  be 
found in Los Aiamos County,17 including a sizable o v e r  
wintering population of ravens (Corvus C07aX). About 225 . 
species of fauna occur in the county. Several state and 
federal-agencie~-including-the-NAA3epartment-of Game . . 
and Fish, the N.M. EIA, the U.S. Forest Service. and  the 
U.S. Fish and Wildlife Service contributed information on .' 
the vegetation and animals of this area. 

. -  
- 

. .  
Stage 2. A series of sampling stations has been perma- 

nently marked in Acid, Pueblo, DP, Los Alamos. and 
Mortandad Canyons (Fig. 18). Acid and Pueblo Canyons 
received untreated and, later, treated industrial ljquid 
waste for a 21-yr period from 1943 io 1964;DP and  LOS 
Alamos Canyons have received treated industrial liquid 
waste for a 20-yr period beginning in 1952; and Mortan- 
dad Canyon has received treated industrial liquid waste 
for an 8-yr period beginning in 1964. T w o  stations-at 100 
and 200 m above the liquid. effluent outfalls-serve as 
"background radionuclide" areas, whereas stations at 0, 
20, 40, 80, 160, 320, 640, 1280,  2560, 5120, and 
10.240 m below the outfalls provide sample materials that 
have .been exposed to the radionuclidecontaminated 
effluents. A combination of radiochemical techniques is 
used to  analyze the samples for 'H, 13?Cs, ah, 
and 24'Am. 

A piece of 2-cm-diam polyvinyl chloride pipe was used 
to collect sediment cores at t he  middle and at two lateral 

1 .  
. .  . TABLEXXVlll . " 

' 
SMALL-MAMMAL COLLECT~ONS (1971) IN WASTE DISCHARGE AREAS . .  

Total Number C o l l e c t e d  At: 
Common Name Genus and Species DP Mortandad , Cuaje - 

38 

Coloiado c h i p m u h  
Leasf ch ipmunk '  
D e e r m o u s e  ' 
Pinonmouse 
House mouse . 
Brush mouse 
Rock squir re1 
Long t a i l e d  vole 
Wood r a t  

Eutamias  quadrivittatus 
Eutamias minimus  
Peromyscus  maniculatua 
Peromyscus  t r u e i  
Mus musculus  . 
Peromyscus  boylii,  . 
Spermophilus variegatus 
Microtus longicaudus 
Neotoma rnexic&.?a 

. I  

! 
I 
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% .  . TABLE XXlX 

PLUTONIUM CONCENTRATIONS OBSERVED IN TISSUES OF 1971 VECTOR RODENTS 
. 

.. 

i (Disintegrations Per Minute Per Gram of Wet Tiesue)  
Outfall 300-m Line 600-m Line 

Composited Range Range Range 
Av Av Min Max Min Max - - - - -  Tissue - Min A v  - 

Liver  <0.01 . <o. 01  
Muscle < 0.01 eo. 01 
Bone ’ 0.12 0.30 0.22 
Remainder 0.003 0.007 0.005 . ____ -- .-- 

Liver Lost  
Muscle <0.01 0.027 <0.024 
Bone . 0.110 0.174 0.164 
Remainder 0.198 0,208 0.206 

Liver 
Muscle 
Bone 
Remainder 

DP Canyon 
eO.01 0,029 ~ 0 . 0 2 4  <o. 01 

eo. 01 <o. 01 ~ 0 . 0 1  0.014 

< O . O O l  0.003 ~ 0 . 0 0 2  eO.001 0.003 
<0.01 0.048 <0.039 C o . 0 1  0.013 

-. 

Mortandad Canyon 
0.017 ’ 0.017 9.81 

0.011 0.068 0.026 <0.001 0.007 

0.012 1.296 0.333 0.038 0.071 
0.084 0.269 0.223 <o. 01 

Guaje Canyonb 

CO.01 0.048 <0.020 
c0.01 0.020 ~ 0 . 0 1 6  
<0.001 0.013 CO.009 

eo. 01 <o. 01 

co. 01  
<O. 013 
co .011  
<o. 001 

9.81 
<o. 001 
CO.01 

0.062 

‘Tissue types were combined within each genus and collection location for plutonium analysis. Results of rhtse analyses were then 
summarized for pmscntncion h a c  without regard to genus or species at each collccnon poinr. 
bCuaje Canyon served as a conrrol area. 

TABLE XXX 

TRITIUM CONCENTRATION s OBSERVED 
IN WATER FROM LIVER OF 

a 1971  VEmOR RODENTS 

(pCi a H per ml Water)  
Range 

- Min - M a  Av Location 

DP Canyon . 5  55 24 
Mortandad Canyon 12 119 55 
Guaje Canyon . e5 15 4 

positions of the stream channels for a total of three cores 
at each sampling’ station. The pipe was driven into the 
sediment to a maximum depth of 33 cm, and each pipe, 
along with the contained core, was sealed in a polyethyl- 
ene bag and frozen to facilitate sectionhg (for the vertical 
distribution data). 

The abovcground portions of the grasses and forbs and 
the terminal leaves and stems from the shrub and tree 8 

TABLE XXXI 

MERCURY CONCENTRATIONS OBSERVED 
IN KIDNEY TISSUES OF 

I 1971 VECXOR RODENTS ! 

i (pg Hg per g W e t  Tissue)  
Range 

AV - Max - Min - Location 

DP Canyon 0.10 0.70 0.26 
Mortandad Canyon 0.01 0.13 0.07 
Guajc Canyon 0.02  . 0.10 0.05 

species were also sampled a t  each station, where possible. 
Vegetation samples were also frozen in sealed polyethyl- 
ene bags 

Rodents were collected by means of snaptrap grids at 
five locations in each of the three canyon systems. Two of 
the locations were 100 and 200 rn above the ourfi l l  areas, 
and the remaining three were at the 0. 2560- , .  and 
10,240m post-outfall stations. This arrangement allowed 

3 9  
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a t h a t i o n  of bioavailability of radionuclides as a function 
of distance along, and lateral disrance from, the stream 
channels. A few samplcs of other animals, such as mule 
deer (0. bemionus), Steller's jays Kyunbsitra stelleri), and 
ravens (C. corux), were taken from each canyon and fiom 
other parts of the county, the latter constituting a back- 
ground sample.' 

A complete set of sample materials consisting of about 
500 individual specimens was obtained from the three 
canyon areas in October and November 1972 and is in 
various stages of radionuclide analysis. 

A complet? set of analyses for any one of the five' 
radioisotopes of interest is not yet available. However,. 
sufficient data on mtium are available to provide a pre- 
lkinary pict& of the radioecological behavior of t h r  
nuclide in the components of the three canyon ccosy$ 
tCmS. 

Acid Canyon, an area that has not been used for liquid 
waste disposal for 10 years; has relatively smzll quzntiues 
of tritium in sueam-channel water, vegetation, and small 
mammals. A maximum of 8 pCi/ml 'H was measured in 
moisture from oak (Quetcusgumbslii ), but the ove r  
whelming majority of samples averzged from 2 to 
4 pCi/ml. These values closely approximate the' uitium 
levels in vegetation samples from :he Laboratory environs 
as a whole." 

In Mortandad and DP Canyons, tritium levels in Sam- 
ples from areas near the outfalls average higher by about a 
factor of 10 than the Acid Canyon samples. The maxi- 
mum concentration of triqum in moisture from DP Can- 
yon vegetation and rodents was 176 and 21 pCi/nil, 
resp ectively, whereas the corresponding wlues for 
Mortandad Canyon were 60 and 49 pCi/ml. There is an 
obvious sphere of influence of the tritium-contaminated 
effluents in Mortandad and DP Canyons. The effluent 
water that disappears into the alluvium about 1 km below 
the outfalls apparently continues to supply tritium to the 
vegetation for an additional distance downstream. How- 
ever, at distances over 3 km below the outfall, the levels 
of tritium in vegetation drop to-ambient levels for the Los 
Alamos area (2 to 4 pCi/ml). 

The fact that the n t io  of tritium in the biotic samples 
to tritium in the effluent water was less than one (e.g., 
ratio of picocuries per milliEtcr in free water of biotic 
samples to picocuries per milliliter in effluent water is less 
than one) indicates that tritium is not concentrated in the 
envir~nment. '~ However, studies on honeybees [see Tech- 
nical Notes (Hakonson)] from these canyons show an 
anomaly with respect to these findings. 

Cesium-137, present in the liquid waste effluents, is 
* being incorporated into biological tissue. This finding has 

. been reported by The highest .concentrations of 
'"Cs-about . 1000 pCi/lirerare found in hlortandad 

I . .  

Canyon effluent water at the place where it leaves the  
treatment facility. 
. Plutonium and americium data are still fragmentary, 
but apparently the 'hide and lungs of rodents contain the 
highest '9u and "4u concentrations. This suggests That 
resuspension and inhalation of plutonium may be the 
most important entry into rodents.. I 

A resurvey was made of Trinity Site, on White Sands - 
Missile Range in New Mexico, to determine the'concentra- 
tions of radionuclides in soils, vegetation, and assorted 
animal life as a follow-up to surveys conducted from 
1947-1950."' Analysis of the resurvey data should pro- 
vide additional information on  the biological anilabil i ty 
.of radionuclides (particularly plutonium) that were dis- 
persed by a nuclear detonation ana tliat-hvc-%ged in a 
natural environment for over 27 yr. Sampling transection 
was initiated at ground zero, ard  was continued i n  a 
northeasterly direction (along the principal fallout path- 
way) at  8-km increments to a distance of 60 km. Results 
from the collection effort are not yet available. 

. 

D. Los Alamos h d  Areas Environmental Radiation 
Survey, 1972 

Details of an environmental radiological evaluation of 
about  5500 acres in eight parcels of Los Alamos Coun ty  
land owned by the AEC are prese'nted in Los Alamos 
Sciendfic Laboratory report LA-5097-MS. This real prop' 

'erty was surveyed before i& transfer f rom the AEC to the 
U.S. Bureau of Land Management. The  environmental * 

assessment of the property included a careful search of 
LASL's administrative records to determine the e x t e n t  to 
which the land might have been inh lved  in the Labora- 
tory's activities. This search, together, with personnel 
interviews, did not reveal any indication'of disposal, b u r  
ial, or storage of radioactive mat&ials on the surveyed 
property. 

Radiation levels were measured in the  field to assess in 
situ evidence of radiocontaminants. Total exposure rata 
in microroentgens per hour were obtained with a gamma 
radiation sensitive insuument. The average gross gamma 
radiation measurements from these land parcels w e r e  not 
significantly different from background radiation levels 
measured in north-central New Mexico. The measured ' 

rates generally fell within the range of 13 to 21 ~ R l h ,  
which has been reported as normal for the Los Alamos 
elevation, depending on local anomalies in the composi- 
d o n  of the earth's crust. 

A gamma radiation sensitive instrument could not be 
used to measure environmental plutonium, americium. . 

nand other heavy metals of interest because their  low- 
energy photon emissions are no t  efficiently detected. The 
problem was solved by development at LASL o f  a 

' 

. 
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portable, spearal-sclectivc, lowtnergy photon detection 
system, the Los Alamos Field Pulse Height Analyzer 
(LAFPG),  which was used to obtain gross indications of 
plutonium and americium contamination in the fjeld. 
LAFPHA is desuibed in the Technical Notes Uohnson) 
section of this report. In the field, this detection device 
showed no radioactive contamination above natural radia- 
tion levck. . 

Soil and vegetation samples were collected for radio- 
chemical analysis a t  each designated sampling point. The 
soil samples consisted of a 7.5-cmdiam by Ssmdeep  core 
sample 6ken  from the e n t e r  and corners of a 10-m' surements or from readings for l o w i n e r b  photons ' 

square. These soil cores were combined into a single soil 
sample representing a point within a given parcel. Ponder- 
osa, pinon, and juniper needles--kc' analyzed. These . 

concentrations are identical with values from background 
area samples. No background values for americium in soil 
or vegetation are available for comparison. 

tion ranged from 0.42 to 0.92 pg/g in soil and K0.03 to 
0.21 pg/g in wet tissue. These values fall within previously 
reported ranges. 

Results of this radiation survey indicate that the land 
parcels included in this study have radiation levcls at  or 
near background. No abnormal in siru field radiation 

, levels were observed either in total  gamma radiation mea- 

obtained with LAFPHA. Measurements of gross beta, 
I3'Cs, 23(1*239u, ?*Am, and total uranium in these soil-and 
vegetation samples show concentrations similar to those 

The average uranium concentration in soil and vegcra- . . 

predominant species were selected because they are peren- 
nial and may haw remined airborne contaminants. Deter- 
minations were made on these soil and plant samples for: 
tritium (in the 'free moisture of plant dssues), gross beta 
activity, "'(3, 23g2%, a41Am, and uranium (total). 
' 

Tritium measurements from plant moisture were mea- 
surably higher than those from other north-central New 
Mexico samples. This is consistent with previous environ- 
mental reports"* which show tritium activity in the 
atmospheric water to be about twice as high. Standards 
for tritium concentration in the moisture of vegetation 
have not been established,' but observed concentrations 
were about 0.1% of those listed for tritium in the concen-. 
tration guides in AEC Manual Chapter 0524 for uitium in 
water for uncontrolled areas. . 

Gross beta and "'Cs concentrations in soil averaged 
about 20 and 3 pCi/g, respectively, and in vegetztion 
averaged about 5 and 2 pCilg. Concentrations measured 
on the survcyed.land parcels were not significantly d i f fa -  
ent from background values measured in soil and vegeta- 
don samples from north-central New Mexico. 

Most measurements for both plutonium isotopes 
ranged from 0.01 t o  0.10 pCi/g of soil for the survey 
samples and also for the north-central New Mexico con- 
trok. A soil sample from one survey location near a 
Laboratory research facility had a plutonium concentra- 
tion higher than worldwide fallout levels by a factor of 
two to three. The average plutonium concentrations for 
the other land areas d o  not differ significantly from 
observed background concentrations of plutonium in soil 
due principally' to worldwide fallout. The average 'range 
for plutonium concentration in vegetation was C0.001 to 
0.02 pCilg (wet weight) of plant tissue. NO comparable 
data have been reported 'previously, but survey samples 
and control area samples showed comparable levels in 
vegetation. 
. . Average pO'Am concentration in the land survey Sam- 
ples nnged from <0.03 to 0.10 pCi/g in soil and from 
0.006 to 0.03 pCi/g (wet weight) in vegetation. Thee  
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at locations far removed from nuclear energy installations. 
Tritium concentrations in general, and plutonium and 
americium concentrations at a few points, were higher 
than past weapons-testing fallout would indicate. 

E. Tornado Frequency and Intensity in the Southem- 
most Portion of the Rocky Mountains 

i 
' i  

I 
i 

I 

LASL has been authorized to conduct preliminary 
planning and Titles I and I1 design work for a new 
plutonium processing plant that must meet recently estab- 
lished AEC minimum criteria for plutonium-handling 
facilities. The structure must be designed to withstand a 
tornado or an earthquake of a certain minimum intensity; 
consequently, the design of the plant requires studies of 
inrerest to the environmental field..A summary of the 
tornado study is presented in this section, and the &mi- 
city studies are summarized in SCC. 1X.F. 

The investigation into the likelihood and nature of a 
tornado in the Los Alamos area was conducted by T. 
Theodore Fujita of the University of Chicago's Satellite 
and Mesometeorology Research 

In various pans of the world there is significant varia- 
tion in both frequency and maximum wind speed (inten- 
siry) of tornadoes. Current statistics indicate t h a t  the U.S. 
ranks first in both intensity and frequency of tornadoes, 
followed by India, Canada, Europe, Australia, Japan, New 
Zealand, and by other areas where tornadoes are less 
frequent. In the U.S. there is a strong negative gradient in 
frequency and intensity between the central plains, where 
tornadoes are frequent and severe, and the Rocky  Moun- 
tains, where they seldom occur and arc generally weak. 

Intensities of all (235) tornadoes reported in New 
Mexico and southern Colorado (to 39' north latitude) 
from 1950 through 1971 W C ~ C  studied. T h e  area was 
divided into 15' quadrangles of latitude and longitude, 
and the mean elevation and elevation range were recorded 
for each quadrangle. The intensities were then correlated 
with these two parametas. Both frequency and intensity 

' 

' 
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were found to deuease very rapidly with increasing mean 
elemtion and elevation range. Furthermore, a study made 
of annual and diurnal variations in tornado occurrences in 
connection with meteorological characteristics of the 
atmosphere indicated that tornadoes in mountainous 
regions are spawned from premature thunderstorms and 
develop earlier in the day than in plains regions. These 
midday tornadoes are considerably weaker than the mid-. 
western evening storms. 

Finally, the rnaximPrn intensity tornado for which . 
strucrures at  Los Alamos should be designed was defined 

Maximum windspeed a 200mph 
Rotational windspeed 170 mph 

‘ 30mph Translational speed 
Radiiis of c k a e  of maximum 
rotational wind 100 f t  

by Fujita as a s  

_. ..- - ._ 

Maximum pressure drop at  .. . 
center 0.75 psi 

change i 0.33 psihec 

F. C=ologic and Seismic Studies of the b s  Alamos Area 

. Maximum rate of pressure ’ 

In compliance with the minimum criteria for 
plutonium-handling facilities, the architect-ngineer for 
the proposed new LASL plant, the Fluor Corporation of 
Los Angeles, executed a consulting contract with the 
geoscience engineering firm of Dames and Moore to pro- 
vide a study of the geologic, foundation, hydrologic, and 
scismic chamcteristics of the site. I t  was recognized by the 
Laboratory, at about the same time, that other programs, 
for instance the geothermal energy project, would require 
a better understanding of the geology and seismicity of 
the area. For this reason LASL arranged contracts with 
Drs. A. R. Sanford and A. J. Budding of the New Mexico 
Institute of Mining and Technology to study the seismi- 
city of the Los Alamos area. This coincidence in timing 
made it logical for Fluor to retain both Sanford and 
Budding as contributors to  the evduation of seismic risk 
at Los AIamos. These studies enhance our total know- 
ledge and understanding of the environment, and sum- 
maries are included here. 

The Dames and Moore study” included detailed emlu- 
ations of the geologic features within a 330-km radius of 
the site and thorough explorations of the area immediate 
to the site. The proposed site is on the Pajarito Plateau, a 
part of the Rio Crande depression thai is a major struc- 
tural feature extending north tb  south through central 
New Mexico. The plateau was formed by ashflows and 
ashfalls of rhyolite tuff  that were excruded from the 
Jemez Volcanic Locus to the west. Geologic history indi- 
cates that the Rio Grande depression began. forming in 
early Tertiary time, but  Quarternary faulting and volcanic 
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activity were also associated with the formation of  the 
depression. 

’ 
The northjouth trending trace of the Pajarito Fault, 

which is considered 5mive”  according to AEC criteria, 
lies about 4.5 km west of the proposed plant site. How- 
e m ,  a trench excavated across the site showed no cvi- 
dence of faulting or teaonic fractures associated wi th  the 
Pajarito Fault system, and the probability of surface fault- 
k g  occurring in the immediate vicinity of the site during 
the lifetime of the f a d k y  is minimal. 

in &e area had an intensity of about VI11 on &e Modified 
Mercalli Scale (a measwe of observed effects). This earth- 
quake occurred in 19T.k at Cerrillos, about 60 km south- 
east of Los Alamos. FD accordance with the criteria, two 
design basis earthquakes were defined: An “Opekating 

- 

According to histmica1 records the largest earthquake , . , 

-. 
. 

Base Earthquake’’ of h n s i t y  VII, but less than WII*  and 
horizontal ground motion acceleration (hgma) of 0.17 g; 
and a “Safe Shutdown Earthquake” of intensicy VI11 and 
hgma of 0.33 g. The aspon& ssctra for the two hypo: 
thctical events were based on  analyses of other earth- 
quakes of similar intens- and hgma modified to fit the 
geology of the ‘Los Alamos area. 

The Sanford study” of seismic risk in the 6 AJamos 
Area was based on skiswologicaf records. The data for all 
shocks occurring w i t h h  i i l  km of Los Alamos included 
(1) historical noninstrmented reports of earthquakes 
before 1962, and (2) accords of instrumented studies of 
shocks from 1962 tce 1972. Magnitudes were inferred 
from the historical repmts which, of necessity, related t o  
effects (intensity); 

The strongest ear thqpke  to occur within the r e i o n  of 
study during the 10Ojnr period, 1872-1972, had a prob- . 
able magnitude of 515 a n  the Richter scale. Estimates of 
the strongest shock to m2eur h a lOO-yr period, based on  
extrapolation of the earthquake frequency-magnitude 
relation, range from 3.9 to  5.4, depending on the’data set 

* subject to an earchqdke of magnitude 5.5 once every . 
100 yr somewhere withiin the Rio Grande depression froin 
Albuquerque to Questa~ 

The Budding evaltmtionz5 of seismic risk in the Los 
Alamos Area was basled on geologic evidence. Geologic 
studies related to fauh characteristics yield theoretical 
data on the magnitude and frequency of shocks produced 
from rupture along f ad t s  or in fault zones, that is, data 
on the past seismic h e r y  of the area. Data required are. 
the length of the faulc.offset or throw of the fault, and 
age of stratigraphic unks  broken by the faults. The major 
faults studied were t h e  Pajarito, Los Alamos, Guaje Moun- 
tain, and Water Canyam faults. All are north-south trend: 
ing faults downthrown to the east or west and breaking 
the upper Tshirrge hiensocr of the Bandelier Tuff. The age 
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. 
of the Tshirege Member has been estimated by  the 
potassiumargon method at 1.1 million years. 

Calculations revealed that these faults produced 1 3  3 
' seismic e w t s  With average local magnitude of 6.7 (range 

5.9 to  6.8) in the past 1.1 million years. In t e r m  of 
seismicity of the area this means that magnitudc6.7 
earthquakes occurred at  approximately 8270-yr intervals 
or that magnitudc4.8 earthquakes oqcwred at  100-yr: 
intervals. The seismicity of the Los Alamos region is thus 
estimated to be one magnituded earthquake per 100 yr, 
in good agreement with the seismological study of San- 
ford. The seismicity of this section of the Rio Crande . 
depression is less than that of the Albuqucrquc-Socono 
section <Gth  an estimated maximum magnitude shock of-r- 
6 in a 100-yr interval) and subsantially less than that of 
an equivalent area in Southern California. 

The Rio Grande depression has the potential for future 
volcanic eruptions, 'as does the dormant Jemez Volcanic 
Locus. Although the possibility of a major rhyolite ash- 
flow apd ashfall type of eruption is remote, a smaller 
rhyolite eruption could occur. The structural develop- 
ment and periodicity of past eruptions indicate a very low 
probability of even the smaller event occurring within the 
next 1000 yr. 

Other geological hazards of lesser significance, such as 
rock falls, landslides, and ground compaction due to with- 
drawal of ground water do not pose any significant 
problem at the site. . ' 

Subsurface conditions at the proposed site were 
explored by test drilling. The excavation of the building 
Will be to 8 m into the tuff with foundations bearing on a 
moderately welded unit. This unit will provide good verci- 
cal and lateral support, with a design for a spread founda- 
tion. 

There is no danger of flooding a t  the site due to its 
topographic location on the top of a mesa. Surface water 
runoff fiom precipitation goes into a small canyon that is 
tributary to  the Rio Grande. Infrequent storm runoff 
percolates into the alluvium on the canyon floor because 
of the small drainage area and large volume of unsaturated 
alluvium within the project boundaries. 

Ground water occurs in two separate systems: an 
upper perched ground water body in the alluvium of the 
canyon; and a deeper aquifer. The water in the alluvium is 
recharged &om storm runoff and the effluents released 
from two Technical Areas. As the water in the alluvium 
moves eastward it is depleted by evapotranspiration and 
exists as a ground water body of limited extent, terminat- 
ing about 5 km east of the proposed site. 

The deep ground water body is recharged from precipi- 
tation on the high mountains to the west, with the water 
in the aquifer moving eastward toward the Rio Grande, 
where a pan is discharged into the river. The top of the 
deep aquifer Lies 400 m below the surface of the mesa at 

- -----.- 

. .  

the proposed site. Movement of water in the aquifer is ' 
estimated at 22 m per year. 

The Dames and Moore report- concludes that "the 
site proposed for the plutonium facility.. . is suitable for 
this proposed use, from the standpoint of its geologic, 
foundation, hydrologic and seismological setting." 

' 

X. DISCUSSION 

The results of the monitoring program for  this report 
period confirm the generally low radiation levels in t he  
Lor Alamos environs noted in previous periods. Measure- 
menu of the gross activities in air and precipitation indi- - . -  

cate concentrations similar to  those measured at other 
locations in the northern hemisphere where activity is 
entirely attributable to the p r a e n a  of worldwide fallout. 
Airborne plutonium and a i d u m  measurements reveal that  
Laboratory aaivine; have elevated slightly the levels of 
both materials above the concentrations expected from 
fallout due to past weapons testing and reentry and burn- 
up of isotope power sources contained in space vehicles. 

In the text, comparisons were made bcnyccn obserxd 
concentrations and applicable guides for off-site and 'on- 
site areas, respectively. Since site boundaries are near 
some of the on-site stations used for these comparisons 
and since public w of adjacent roads is normally permit- 
ted (although u x  can indeed bc restricted), comparisons 
are made in this section between on4 tc  concentrations ! 
and off4te  guides. ! 

I 
i 

The highest average of total plutonium (=%I + 
concentration at a station accessible to the public was 1.4 
x pCi/ml and occurred at  station 304-2.6 (Fig. 6 ! 

No. 34, TA-3). (Station 277-3.3 recorded a slightly higher i 
average total concentration, but is located in a remote 
area inaccessible to the public.) This combined on-site 
concentration is approximately 0.23% of the most restric 
tiw guide value of 6 x for the soluble f o r m  of 239pu 
in uncontrolled arcas. 

During this reporting period the highest average on-site 
tritiated moisture.concenmation in the Los Alamos area 
was 1.8 x lo-'' pCi/ml, less than 0.1% of the guide value 
of 2 x lo-' pCilml for unconuolled areas. Th i s  concen- 
nation was sufficient to produce a whole-body dose of 
about 0.3 mrem. using the Quality Factor o€ 1.7 used in 
the derivation of the 1960 ICRP-NCRP maximum permis- 
sible concentrations that apparently served as the bases 
for the AEC Manual Chapter 0524 concentration guides. 
If the Quality Factor of 1.0 now accepted by the ICRP 
and NCRP is us:d for these lowenergy beta radiations. 
this dose is about 0.2 mrem. This may be compared with 
the radiation protection guide for annual dose  to  the. 
whole body (AEC Manual Chapter 0524) of 500 mrcm 
for an individual or 170 mrem for the most restrictive 
segment of the population. 
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Exteinal gamk- and x-radiation leveh, as measur& by 
the TLD array were comparable to those measured el=- 
where at approximately the same elevation. This suggests 
that the predominant contribution to external dose is 
from c ~ s m i c  A d  Mtunlly occurring terrauial  k u r c a .  

I 2. J.  E. Haceg,  Compiler, “Environmental bniwing in * 
Vicinity of the Los ALDmos Sdencih Laboratory, July 
through December, 1971,” b s  Alamor Saeaafic Loboratory 
report LA-4970 (1972). 

3. NacionaI EnvironmcnPl RescPrcb cmtcl-Lns vegu. ,,Air 
Survcillancc Network, August 1972,” Radiat Dam Rep. 13, 
704 (1972). 

,. . 
. .  - 

The h s  Alamos water supply remained uninfluenced 
by operations. Traces Of O C c u m n g  $: ofce of &diation’ Program, 6aPlutonium Airborne Pap 

’ arsenic were found in samples from one supply well, bu t  riculates January-March 1971,” &diol. Health Dam Rep. 12, . , 4 

dilution of the water in the remainder of the distribution 284(1971). . 
system reduces f ie  ameneration to acceptable Ievcls. 

samples from two ofkite bodies of surface water. 

both a result of past disposal operations, were found in 
sediment c6llFcTid in-offjltc canyon. * Ths area, 

5. of &diation Rogrzms, .oPluconium in irborne pnr- , . 
Traces of plutonium were tenuously identified in water dculates April-June 1971,” h d i a t .  Data Rep. 13,159,(1972). 

. small quantities of p~utonium and beta emitten, 6. O f k C  Of &diadOn Programs, “Plutonium ’G *borne p* ’ 
dculates July-September 1971.” bdiat .  Dam Rep. 13,  221 
(1972). -. . r ’ . ,  --- - .- . -- ---- __ 

although accessible to the public, is reaionably isolated,’ 
so that occupancy is limited to an occasional hiker or 
hunter. This low occupancy factor andlor the association 
of the material with large quantities of sediment would 
preclude the uptake of any significant quantities b y  
people, animals, or plants. ’ 

Knowledge .of this type of mntamination is‘ being 
augmented by two studies ‘of the Los Alamos area, one 
conducted during the summer of 1971 and‘the othcr a 
continuing program conducted under the sponsorship of 
the- DBER. The form& program ‘showed that there was 
uptake into small nmminafi of radioiiuclides from’efflu- 
ents released’ in two liquid waste ’disposal arks. The: 
DBER invesiigation was initiated in July 1972 and is 
intended to take advantage of the varying and docu- 
mented use histories of these two disposal areas, and ’a 
third area which has been abandoned, to study in.detail 
the processes involved in the ecological, assimilation of 
radionuclides into the environment. Only‘ preliminary 
results are available. b u t  they corroborate ’the findings of 
the 1971 study. ’ 

Because of the low emissions o f  radioactive materials 
that could enter the food chains and the insignificant use 
of the surrounding area for food production, the food 
supply ‘at Los Alamos has not been sampled extensively. 
This is not believed to be a serious gap in documenting 
the exposures in the  environs,. and it will be‘filled partly 
by the information gained from the DBER program men- 
tioned abow and partly by a program of milk surveillance 
which is in the initial stages. 

. 
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TECHNICAL NOTES ' 

.. . 

-I THE HONEYBEE AS AN INDICATOR OF ENVIRONMENTAL RADIOCONTAMINATION 

I ' ,  

Thomas 8. Hakonson 

One aspect of the radioecological studies at L& 
&mos 'deals w%h the identification ofiicant k d  animal 
species that can be used as biological indicators of radio- 
nuclide contamination in the natural environment. 
Honeybees (Apis mellifera), used in the cument study, are 
potentially useful as indicator organisms because they kc  
known to incorporate and concentrate certain radionu- 

. clidcs 'within their bodies; they require a source of surface 
wz:cr for drinking and other purposes; they forage over a 
large area and come into contact with plants which are 

. eaten by other organisms; they are colonizing insects and 
therefore are easily sampled; and they produce a food 
(hodey) that is consumed by humans. 

Hives of bees were placed near the outfalls of three. 
Laboratory liquid waste disposal facilities, where the bees 
had access to water and vegetation possibly contaminated 
by mrious radionuclides. These outfalls arc located in 
Acid Canyon, DP Canyon, and Effluent Canyon, which is 
a small tributary to Mortandad Canyon (Fig. 18). Use of 
the outfall in Acid Canyon was discontinued in 1964. 

Bees, honey, and effluent water were cpllened rout- 
inely and analyzed for tritium, '37Cs, q u ,  23%u, and 
"'Am by a combination of radiochemical techniques. 
Analyses for plutonium and americium in bee, honey, and 
water samples are incomplete, but 137Cs and tritium deter- 
minations are complete for the 4tmonth period sub=- 
quent to experiment initiation on June 29, 1972. 

Cesium-137 was unmeasurable in any of the 150 bee 
and honey simples that were analyzed, even though levels 
of this radionuclide in DP and MoAandad Canyon efflu- 
ent water averaged about 50 and 1000 pCi/litcr, respcc 

Tritium, on the other hand, was readily measurable in 
the free water of bee and honey samples. Levels of triaum 
in bees rose from about 1 pCi/ml of sample water in 
background, or preexperiment, samples to a maximum of 
560 pCi/ml in Acid Canyon samples,'250 p C i / d  in DP 
Canyon smples, and 9600 pCi/ml in Mortandad Canyon 

' samples (Fig.  T-1, T-2, and T-3). Tritium levels-decreased 
in all bee samples taken during September and October 

- 
- 
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Acid Canyon bee rrudy. 
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(the 60- to 120day period shown in the figures). This 
decrease may possibly be correlated with seasonal changes 
such as colder ambient air temperatures and vegetation 
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dieback. It is interesting that uit ium levels in honey 
during the Cmonth period paralleled the corresponding 
data for the bees. I t  is not known whether the honey 
became. contaminated with m d u m  from tritium-bearing 
effluent water or from food. The Acid and Mortandad 
Canyon preliminary data in Figs. T-1 and T-3 lead one to 
speculate that the bees either were obtaining t r i t ium from 
a SOUKCC otherxhan the effluent water or were concentrat- 
ing tritium, because the levels of this nuclide in bees from 
Acid and Mortandad Canyons were as much as 450 and 

' 2 30 times the levek in the effluent water from t h e  respcc 
dve canyons. This is worrisome because there is vc'y little 
evidence for the biological conantration of u i t ium.  The 
alternative. that the bees were obtaining trin.um from a 
source other than the effluent water, is also aoublesome 
because such a source has not been located. Moreover, 
preliminary data indicate that t h e  vegetation surrounding 
the beehives in the two canyons docs not contain suff- 
cient uitium t o  account for the uitium levels in the bees. 
In contrast t o  the above observations, the tr i t ium activity 
in bee and honey samples from DP Canyon (Fig. T-2) was 
below that in the effluent water-the presumed source of 
the bees' drinking water. This amounts to a deconcentra- 
tion of uitium activity by the bees. Further development 
of thex  incomplete studies is being planned. 

. 
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LOS ALAMOS FIELD P'ULSE HEIGHT ANALYZER (LAFPHA) - 
1NSTRUhlENT DEVELOPMENT AND USE 

by . .  
IaMrrr J. Johnson 

An environmental radioactivity survey on more than button. The pulse counters have five decades of memory, 
5500 acres of land near LASL was conducted during but  channels 2 and 5 have optional sixth decades tha t  can 
1972. Because the determination of suchtmaterials as the be switched in as needed. A channel may be read our by 
actinides in a soil matrix by radiochemical techniques pushing a button to activate a qecodeddrive;. Readout' is 
requires considerably more time and effort than in situ light-emitting diode dot matrix assemblies. The press-to- 
ineasu'reme5vovided the soil d o e s o t - ~ e l 7 a ' ~ ~ V ~ ' h o - - - ' - P e a d  a r r a n g e m e n t ~ t ~ ~ b t s ~ ~ f o n t e - f o u r  top  
ton emissions from the detector), it immediately became 
apparent that the number of data points required by the 
survey could only be collected using a field' measuring 
device sensitive enough to detect the presence 'of trace 
radiocontamination. A further requirement was that the 
device allow spectral measurements so that radioactivity 
from particular isotopes, rather than merely gross radio- 
activity, could be measured. I n  situ spectrometry has the 
important disadvantage that the accuracy of the anlysis 
depends on a separate knowledge of the radioactivity 
distribution with soil depth. Thus, for determining envi- 
ronmental levels of radioactivity in soil, both sample 
analysis in the laboratory and field spectral measurements 
are necessary. The transuranic elements, '%, ''%I, and 
%'Am, were of primary interest in the above survey, and a 
detection system was needed that would measure the 

' low-energy photons associated with their decay. A 
NaI(TI) scintillation detector with a crystal diameter of 
12.7 cm and 0.16-cm thickness was selected. This com- 
mercially available detector has become commonly 
known as the Field Instrument for the Detection of 
Low-Energy Radiation (FIDLER). The signal from this 
detector has been processed by a 2- or 3-channel count 
ratemeter in past applications. Such a count ratemeter 
readout entails a high degree of uncertainty in the visual 
interpretation of the ratc-indicating dial and does not 
provide the spectral information needed to infer radio- 
nuclide identity. 

To facilitate the aboie-mentioned environmental radio- 
activity sukey and to overcome the ratemeter weak- 
nesses, a portable (battery-powered) pulse height analyzer 
was developed. This analyzer. which processes the scintil- 
lation drtector signal, was designated the Los Alamos 
Field Pulse Height Analyzer (LAFPHA). LAFPHA has six 
channels that simultaneousry record input pulses. Each 
channel has independent lower and upper energy bound 
adjustnrents. allowing ovrrlaps or gaps in the analyzed 
spectrum. Each channel has "blind" scalers, with the 
stored contents made available for display at the push of a 

48 

decades were chosen for power conservation. A preset 
timer controls the counting time of all channels. A coun t  
ratemeter can be used simultaneously in selected channels - for instantaneous indication of activity level. In addition, 
an audible beeper can be switched into a channel of 
interest to alert to rate changes during a scanning survey. 
. T h e  LAFPHA is shown in Fig. T-4. The electronics is 
enclosed in an aluminum aircraft luggage case with a total - weight of 10 kg including the '12-V rechargeable ba t te ry  

. 

Fig. T4. 
. T l h  Lus Aluzrros Field Pulse tlcight Analyzer 

(LAFPHA). 
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. 
pack but not the detector assembly. Extensive usc of 
integrated circuits provide good stability and enhanced 

analyzer will be described elsewhere.* 
. The LAFPHA-FIDLER system was cdibrated to esti- 

mate the plutonium and americium surface contamination 
levels. Uranium and neprunium L series x rays (approxi- 
mate unresolved energy of 17 keV) are produced in the 
daughters of plutonium and americium, respectively. The 
daughter of 241Pu by beta decay, 241Am, also emits ’a 
59.5-keV gamma ray. LAFPHA channels 2 and 5 were set 
to measure the 17-keV energy band and the 59.5-keV 
ganima ray. respectively. The energy bounds were set. 

8 reliability. Detailed electronic engineering features of the 

incrementally displaced radially to simulate concentric 
annular rings of uniform area contamination. Numerical 
integration of the observed response in terms o f  counts 
per minute per microcurie per square meter (cpm per  

bration method is outlined in another report.* T h e  

. . ! pCi/m2) provided the needed calibration factor. This cali- I 
! 

factors obtained on the present system were 350 and 
3200 cpm per pCi/m2 above background for a t  
17 keV and “‘Am at 59.5 keV, respectively. For  both 
calibrarion and field use of the system, t h e  unshielded 

zontal surface, thereby allowing it to sense pho tons  from 
an area within a 2-m radius. 

‘ I  

. I  detector is placed in a tripod a t  30cm above the  hori- I 

! 
. .  ... somewhat arbitrarily, at 12.8 aqd 21.6 kcV for channel 2,: 

. and a t  52.0 and 65.6 keV for channel 5. The other 
This system proved to be extremely valuable in docu- 

menting the low levels of environmental contamination 
channels were set at surrounding energy intervals to allow 
spectral interpretation, including indication of Compton’ 
continuum puke collection due to the presence of higher 
energy photons at the measurement location. A signal 
monitoring tap for all pulses greater than the lower bound 
of channel 1 was slso provided. The observed system 
resolution, as rnonitoied by a standzrd laboratory multi- 
channel analyzer from the LAFPHA processed signal, was 
47% FWHM for the unresolved 17-keV x-ray band and 
II%’FIVHM for the 59.5-keV line. 

The surface plutonium and americium contamination 
response of the system was calibrated using a point source 

-~ 

.R. D. Hiebcrt. L. J .  Johnson, and A. R. Koellc, “Los Alamos 
Field P d x  Height Analyzer,” Los Almos Scientific Laboratory 
report in preparation. 

where the use of laboratory-type analyzers is inappre  
priate or impossible. 

‘J. F. Tinncy. “Calibration of an X-Ray Sensitive Plutonium 
Detector.” Lawrence Radiation Laboratory report UCRL- 
50007.68-2 (1968). 

I 

49 



. CENTRAL AUTOMATED IClETEOROLOGICAL 
DATA ACQUISITION SYSTEM -. . 

. . .  

a .  bY 1 '  . 

. I  .Joseph E. Herccg . .  

. L  

A central automated meteorological data acquisition The computer performs four basic functions: first, i t  
system has been acquirFd and installed a t  LASL's TA-50 controls the instruments; second, it receives the da ta  from 
(Liquid Disposal Site). This system, conceived largely by the instruments; third, :it records the incoming informa- 
R. V. Fultyn, consists of two main parts, a steel instru- tion on magnetic tape for future processing on a larger 
ment tower and ..a smalhmpu-terwhichfu nctions as-& . -.-.machinecanhfourth,-it-performs -a- first,-cru de-redu c tion 
instrument controller and data receiver, recorder, and 
processor. The $stem is in the.late preoperational phase 
of development, and this Technical Note is intended to 
summarize the composition and aims of the system rather 
than to present any data accumulated from it. 

The instrument tower is a guyed, triangular, diagonally 
reinforced structure 90 m in height with instrument-plat- 
forms nominally at the 90-, 45, 22-, and 11-m levels. At 
each platform are located an orthogonal (u-v-w) anemo- 
meter set and a quartz thermometer sensor element. Addi- 
tionally, a heated. tipping-bucket precipitation gauge, 
atmospheric pressure and relative humidiry sensors, an 
evaporimeter, and 3 fifth thermometer sensor element will 
be installed at or near the base of the tower as well as a 
net radiometer at the 11- or 22-m level. 

Each anemometer set consists of three propellers ori- 
ented in orthogonal directions capable of spinning either 
clockwise or counterclockwise. Each propeller is con- 
nected to a chopper disk which interrupts the light from a 
small electric bulb. Depending on the direction of rota- 
tion of the propeller, a mask covers one or the other of 
two phototransistors that detect the modulated light sig- 
nal and transmit the resultant pulsed electrical signal to a 
terminal box at the base of the tower. 

The quartz thermometer sensor at each level consists 
of a small quartz oscillator crystal whose frequency of 
oscillation is temperature-dependent. To provide a true 
indication of air temperature, the sensing element is posi- 
tioned inside a cylindrical, open-ended vacuum bottle in 
the stream of air from a small fan. The signals from these 
sensors are transmitted to the ground by standard 50-52 

From the tenninal box at the base of the instrument 
tower, all signals are carried through buried conduit to 
another terminal box in a basement room of building 
LD-1 (TA-SO). At this point appropriate signals are routed 
to an intcrface package in a minicomputer (PDP-11) or to 
an analog-redigital converter (ADC) or to the themlo- 
meter electronics package. both of which are controlled 
by the computer. 

- 
. coaxial cables. 

- .  
of the data for a more-or-less real-time display of salient 
information. These functions are described indhidually 
for the particular program package that is currently under 
development. 

Instrument Control. At the beginning of each minute, 
as determiped by a line frequency clock inside t h e  com- 
puter, the thennometer package is directed, under pro- 
gram control, to take temperature readings from each  of 
the five sensing elements by stepping through the five 
channels in its multiplexer unit. Since this n p c  of ther- 
mometer is an integrating device, accuracy is dependent 
upon integration time. Maximum accuracy ("C, six digits, 
four decimal places), the normal mode of operation, 
requires about 10 see integration time per reading, SO that 
the thermometer package is operating 50 sec out of every 
minute. At the 3Gsec point of each minute the A D C  is 
commanded to start its sequence of functions. This con- 
sists of reading each of the four input analog signals 
(pressure, humidity, evzporation, net radiation) by step- 
ping through the four channels of its multiplexer. This 
sequence requires perhaps 200 psec, hence its placement 
halfway through the minute. 

Dora Reception. When the instruments mentioned 'in 
the preceding paragraph have taken a reading and made it 
available to the computer, the computer stores t h e  num- 
ber in a buffer for fu'ture use. In  addition, it remains 
ready to take readings from the  precipitation gauge and 
anemometers a t  any ume. This is accomplished as fol- 
lows: The signal from each of the 24 phototransistors in 
the anemometers and the microswitch in the precipitation 
gauge is fed to an "interrupt card" in the computer  
interface unit. When a pulse, indicating rotation of an 
anemometer propeller or change of position of the gauge 
bucket, is sensed by the inrerrupt card, the function being 
peiiormed by the computer is momentarily interrupted. 
Curing the interim. a counter is altered. The counter and 
type of riteration. incrementation or decrementation by 
unity, is determined by the origin o f  the signal that has 

. 
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caused the interrupt KO occur, that is, by the location and 
direction of rotation of the propeller. The anemometer 
counters are stored in a.buffer for future use. and the 
counters are cleared every 1 SCC. This integration time was 
chosen to measure the high-frequency components of the 
wind s t ruc t~re ,  and after the micromeyorology of the 
area has been adequately defined, it may be relaxed to 

. 1Oscc. The  Current value of the precipitation gauge 
counter is stored in the buffer each minute, and the 
counter is allowed to accumulate for 24 h to give a 
measure of daily Precipitation. 

Data Recording. A t  the end of each minute the data . 
buffer is transferred to magnetic tape. Each transfer con- 

Dara Processing. While the data is coming in from the 
various instruments and being stored for eventual record- 
ing on magnetic tape a t  1-min intervals, it is also being 
manipulated and stored for anlysis and display at 15-min 
intervals and at 24-h intervals. The 15-min aqalysis con- . 
sists of computing, for each of t he  four instrument levels, 
the vector and scalar averages for the horizontal wind 
component, along with its average direction and its stan- 
dard deviation; the average vertical wind speed  and .its 
standard deviation; and the speed of the maximum 1-scc 
horizontal gust. This information is displayed by a t e l c  
type unit along with the current value of the f ive  tempera- 
tures, precipitation, pressure, humidity, evaporation, and 
net radiation. The daily display consists of the maximum 

. 

- 
sists of an identification- number;: 720- anemometer- -1-sec-horizontal-gust--at-each-levelr-and-the minimum and 
counter values (i.e., 12 each second), five temperature maximum temperatures a t  the ground. The  last 15-min 
readings, and the current values of the precipitation gauge summary contains the total precipitation for the day. 
counter and the four analog signals. The magnetic tape is 
a 7-track unit and recording is at the rate of 800 bits per 
inch. 
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DETERMlNATlON OF NaCl CONTAMINATION IN PINE TREES 
BY NEUTRON ACTIVATION TECHNIQUES'. ' 

* . .  
. .  

bY . .  
1 

1 

H. 0. Menlovc 
Group A-1 (Nuclear'Analysis Research) 

-- . 
* .  . 

Many communities throughout the U.S. routinely use' 
rock salt in the winter to melt snow and ice on roadwayi 
After the ice is melted, the salt solution is spread beyond 
the roadway by splashing and drainage and causes 
ical damage to the surrounding-areas, -- 
'In recent years, pine trees in the vicinity of 

and drainage ditches in the Los Alamos, New Mexico, area 
have been turning brown and dying. To help determine if 
salt is-responsible for this problem, needles from the 
diseased trees were sampled during the summer and early 
fall of 1972 at 53 different areas throughout the city. T h e  
sample areas were selected by visually observing locations 
with a significant number of brown or dead pine trees. At 
least one tree was sampled in each area, and the sample 
consisted of about 15 needles selected from several 
branches. Similar control samples were obtained from 
healthy pine trees in nearby areas. 

The NaCl content in the samples WY measured using 
neutron activation techniques in which the neutron irradi- 
ations were obtained with a portable "kf  neutron 
source. Before irradiation and weighing, all samples were 
dried in an oven to reduce the moisture content The 
needles were placed in 3-dram polyethylene vials, result- 
ing in a net weight of -4 g per sample. For the thermal 
neutron irradiations, a 3.3-mg zs2Cf source was placed in a 
large polyethylene moderator, and 13 sample vials were 
uniformly positioned at a distance 5 cm from the source. 
The thermal neutron flux was calculated to be 7.2 x lo' 
n/crn2-sec at this distance, which corresponds to the  
radius with the maximum number of thermal neutrons. 
Normally. up to 1 2  samples were irradiated overnight for  
a period of -15 h to produce 24Na by means of the  
=Na(n,?) mNa reaction. 

After irradiation, the induced gamma-ray activity in 
the samples was measured with a 12.7-cm-diam by 
12.7-cm-long Nal crystal with a 5-cm-diam through-hole 
for positioning the sample in the center of the crystal. 
Because 24Na has a 15-h half-life, the samples were no t  
counted for 3 to 8 h so that the short-lived activities in 
the sample would be reduced. Figure T-5 shows the  

*Invited contribution. This Technical Note was previously d ip  
cusxd in "Rock Salt and Pine Trees.'' A t o n  (Lor Alamor) 6. 1-3 
(1972). 

-- 

Channel Number 

Fig. T-5. 
Pulse beigbt spectra for pine needle samples and 
NnCl 'stu ndurd. 

pulscheight spectra for an activated sample, cont ro l  
sample, and NaCl standard taken -4 h after irradiation. 
The standard consisted of 0.lOOg of NaCl in a typical 
polyethylene vial. The activated NaCl spectrum (top 
curve) shows the prominent 24Na peaks at 1.39 a n d  2.75 
MeV. These same peaks dominate the  diseased sample 
spectrum but not the control sample. Both pine needle 
samples show the '6Mn peak a t  0.84 MeV. The =Mn was 
identified by its half-life. energy, and less intense peaks  at 
1.61 and 2.11 MeV. The manganese content varied con- 
siderably from sample to sample and cannot be correlated 
to the diseased trees. 

To verify that the sodium in samples was f rom salt 
(NaCI), the chlorine content in several of the diseased 
samples was measured, using the  "Cl(n,7)%1 reaction to 
produce j8C1 (37.3-min half-life). A r)O-rnin neutron irra- 
diation, followed by a 2- to 15-min wait and 100-scc 
count, gave the 2.2- and 1.6-MeV peaks from sCl as well 
as the previously mentioned 14Na and s6Mn peaks i n  the 
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. 
pulscheight specthm. Comparison of diseased samples 
with a NaCl standud in the same irradiation showed that 
the nominal number of chlorine atoms equalled the 
number of sodium atoms. 

The amount of MNa in th'e control samples was so 
~ n a l l  (Fig. T-5) that an 86-cm3 Ge(Li) detector was used 
to meaJure the gamma-ray activity in the 1.39-MeV peak. 
The high resolution (1.83 keV a t  1.33 MeV) of this. 
detector made it easy to isolate the peak and subtract off 
the background. 
All samples from the diseased trees contained a t  least 

10 times as much NaCl as the control samples, and the ' 
average affected sample had 9120 ppm NaCl, which is 50 . 

.times greater than the 185-ppm average concentration in 
the control s a m p l e h - T h ~ ~ m e ~ o ~ ~ h s a m p l i ~ - - -  
trees was -30 cm, and no correlation was found between 
the NaCl concentration and the tree's diameter. 

To establish further that the NaCl contamination orig- 
inated with road salt, two samples were taken from 
opposite s ide  of the same large tree located near a road. 
The sample'from branches on the road side of the tree 
showed 11,900 ppm NaCl, whereas the sample from the 
opposite side of the tree had only 2400 pprn NaCl. 

The pine needles affected by NaCl show brown tips,. 
green midsections, and normal bases. To determine the  
location of the salt within the needla, one of t h e  samples 

.was separated into bases, green midsections, and brown 
tips; and the relative salt concentration was f o u n d  to be 1, 
3, and 6. respectively. Only entire needles were used for 
the sample results. Also, t he  brown (dead) control needles 
contained n o  more sodium than did healthy, green con- 
trol needles. 

In conclusion, over 2000 pine t r e e s k r e  obselved to 
be diseased by rock salt in the survey area, which included 
9 km' (2224 acres) in t h e  center of Los Alamos. Because 
of their dominance in t h e  area and their susceptibility to 
the salt, ponderosa pines were the only trees investigated. 

7i45iijGiIairionalpine trees were affEEa-Sy the salt in 
surrounding regions outside the surveyed area. 

Neutron activation analysis can be done more  readily 
in situ, with a portable system using small 252Cf sources. 
than by the nonnal procedure of sending t h e  samples to 
an accelerator or reactor for activation. With the high 
resolution Ge(Li) detector, the minimum sensitivity for 
sodium detection in the present work was -5 ppm with- 
out any chemical separation or concentration. This high 
sensitivity makes the technique applicable to !he analysis 
of salt in other vegetation and soil that are n o r  as severely 
affected as the pine trees studied here. 

I 
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POLLUTANT INVENTORY - 1971 

Reviewednab Counsel 
PuMicly Releasable 

.I 

1 .  

c) 

Liquid Eff!.uent s 

Non-radioactive liquid effluents a r e  discharged through two major  

treatment plants where samples a r e  collected and analyzed. Small quan- 

t i t ies a r e  discharged into septic tanks and to sanitary sewer systems which 

a r e  operated by the Zia Company. There a r e  some discharges’direct ly  

to  the environment f rom cooling towers and other cooling water sources.  

Information on liquid waste discharges a r e  given in  Table I and Table 11. 

Airborne Effluents (Nonradioactive) 

The method of estimating airborne effluents was discussed in the 

report  of September 1, 1972. 

effluent source was not repeated this period but stock issue records  were 

again compiled and checked by the industrial hygienists and the individual 

group leaders  to make cer ta in  that the data accurately represented the 

effluents. 

total  period covered i s  f rom November 1, 1970 to  October 31,  197 1. Thus 

i t  is a twelve month period and there  have been no significant changes in 

the final two months of 1971. 

The complete survey of each potential 

The data a r e  given in Table 111. F o r  a number of reasons the 

End-of-year compilations a r e  difficult to  

. . .. 

i 

r 
I 

obtain to  meet a February 1st deadline because accounting facil i t ies a r e  over- 

loaded compiling other annual data. The f i r s t  survey was begun in  May and 

it seemed desirable to follow this with a survey of the succeeding six months 

period. 

Est imates  of vehicular emissions of carbon monoxide, nitrogen 

oxides and lead were included in the previous report  for purposes of com- 

parison. They have not been included in  this report  but the numbers a r e  

strictly proportional to the quantities of gasoline consumed. 

r 



I 

Further  studies have been done on emission ra tes  of cadmium 

f rom silver soldering operations under various conditions. With careful 

work avoiding direct  impingement of the soldering torch flame on the 

si lver solder, cadmium emissions vary between .00170 and . 00570 of the 

weight of brazing alloy used. These ra tes  were  obtained with alloys 

ranging f rom 1670 to 2470 cadmium. When silver soldering is deliberately 

done in  a care less  manner dir:?cting the flame on the solder, the emissions 

can go as high as 1% of the w5ight of the alloy. 

done by experienced personnel and i f  allowance i s  made for some unskilled 

work an  average emission ra te  of . O l %  seems reasonable. 

same'figure used in  computing the cadmium emissions in the las t  report  

and has  been used in this one. 

* 

Most si lver soldering is 
0 

This i s  the 

,- 

i 
i 

It will be noted f rom the table that the emissions during the 

second half of the year  did not differ greatly f rom those i n  the first half. 

Trichloroethylene and methyl chloroform have increased somewhat. P e r  - 
chloroethylene has  decreased significantly due to  the partial  shutdown of 

an operation where it had been used. Acquisitions of new mercury  by the 

Laboratory had shown a fairly consistant pattern of about 600 lbs /year  for 

the 10 year  period of 1959-1969. 

in  1970 o r  1971. 

However, no new mercury  was  acquired 

This indicates that mercury  i s  being recovered and 

recycled. 

indicated that the emissions of nitrogen oxides given in the last report  were  

A more  thorough material tbalance on nitric acid usage has  

too high. The figure given for  the total  for  1971 i s  a more  accurate esti- 

mate of the upper limit of emission of nitrogen oxides. 

Since the las t  report  the Environmental Protection Agency has  

proposed an emission rate for beryllium of ten g r a m s , p e r  day as an  allow- 

able limit. This is  many t imes  higher than the ra tes  in this table. There 

2 



h a s  also Jeen some discussion of an allowable emission rate for  tr ichloro- 

ethylene. 

adopted and trichloroethylene is  considered as a potential contributor t o  

Ambient standards f o r  photochemical oxidants have been 
c 

this  type of pollutant because of its instability. In the E.P.A.  publication 

on requirements  for state implementation plans they suggest the limi- 

tation of trichloroethylene emissions where photochemical oxidants a r e  a 

significant problem. The limitation suggested is  15 pounds pe r  day f rom 

any equipment, presumably any single source. Emissions f rom one single 

degreaser  a t  Los Alamos does exceed this ra te  by a factor of nearly four. 

Consideration i s  now being given to changing the solvent f rom trichloro- 

ethylene to  the more  stable perchloroethylene. 
i 

chloroethylene should decrease  in  the next period since one operation which! 

, 

Total emissions of t r i -  
i 

is a major  source is phasing out. 

limitation on trichloroethylene is not a standard. 

It should be noted that the proposed 

Photochemical oxidants 

are not a problem here  and the stzte has  not included this limitation i n  its 

implementation plan. 

I 

NOTE: A s  i n  t h e  previous r e p o r t s  releases of materials as  a r e s u l t  
of t e s t  explosions a r e  not included since they are the 
subjec t  of a separate study. 

3 



L I L U L L  1 

INVENTORY OF POLLUTANTS RELEASED 
-' TO THE ENVIRONMENT, 1971 

Most Restrictive 
Method Concentration Quality Std. & Percentage Total Quantity 
of in Authority of or Pollutant 

Release Liquid Stream Setting Std. Standard Released, 1971 

Source of Nature 
Pollutant of 
or No. Pollutant 

Non-Radio- 
active 
(Radioac- 
tive wastes 
processing 
plants-2) Nitrates 

Water- 45 mg/l 
borne 80 mg/l Federal ' 178 4 4 2 9  kg 

8.8 
6.6 - 8.6 
State I1  

II 

I1 

II 

11 

I1 

II 

11 

PH 

Cadmium 

Mercury 

Chromium 

Cyanides 

Total 
Dissolved 
Solids 

Fluorides 

Chlorides 

II 

ND* 

ND* 

ND* 

0.01 mg/l 
Federal 0 0 

500 mg/l 
It  314 87220 kg w i '  mg/l Federal 

1.0 mg/l 
Federal 390 216 kg 3.90 mg/l 

II 167 mg/l 250 mg/l 
Federal 

67 9268 kg 

*ND - Not detectable. 

. ... ..-.... ,a .. 



INVENTORY OF POLLUTANTS RELEASED 
TO THE ENVIRONMENT, 1971 

Most Restrictive 
Source of Nature Method Concentration Quality Std. ti Percentage Total Quantity 
Pollutant of Of in Authority 
or No. Pollutant Release Liquid Stream Settinq Std. Standard Released, 1971 

of of Pollutant 

18 sepa- 
rate cooling- Varies but 
i n g  tower Water- may av. about 500 
discharges TDS borne 1100 mg/l State 

Varies but 

90 mg/l 
11 may av. about COD 80 

State 

200 

1 2  

TA- 2 
Cooling 

Discharge Cr .01 250,000* I1 +6 €120 

TDS I1 

25 mg/l 

800 mg/l 500 160 
I1 COD 8 0' 0 

* 
An aluminum heat exchanger will be replaced with a stainless steel unit i n  this system and 
treatment by chromate will be discontiqued. 

. .. -?.. - .* 



TABLE I1 

INVENTORY OF POLLUTANTS RELEASED 
TO THE ENVIRONMENT, 1971 

Source of Nature Method Concentrat ion  Conc. Guide Percent of T o t a l  Q u a n t i t y  
Pol lutant  of of i n  Uncontrolled Area Uncontrolled of Po 1 l u t  a n t  

o r  N o .  Pol lutant  Release  Liquid Stream MC 0524* Area CG Released, 1371 

Radioac- 
t i v e  Waste 
Treatment 238Pu Water- 
Plant ( 2 )  (soluble)  borne 

5 x 
pci/ml 
Federal 2 6.3 x C i  

0.5 1.3 x Ci 23gm 2.4 x loo8 
pc i / m l  

‘ I S  II II 

(soluble)  
3 x 
pci/ml 
Federal 

pc i / m l  
Federal  

3 

2.3 IO-’ n 89sr I S  

(soluble)  8 -2 C i  1.3 x 10 pc i / m l  

5.8 n I8 

(soluble) 3.2 x 16’* Ci 190 

-- n G r o s s  a n 

n Gross f3 n 

1.2 x lo -2  c i  
. .  -5 2,o x 10 -- , -- 

1.1 c i  VC i / m l  

1.5 
pci/ml 

5,4 x 10 
pci/ml 

-5 

n G r o s s  y I1 -- 
8.5 x loo1 C i  

-- 

3* I S  

2 3.0 C i  pci/ml 
Federa l  

*No emission standards a v a i l a b l e  



r 

, Solvents 

Trichloroethylene 
Methyl chloroform 
Freons  
Acetone 
Perchloroethylene 
Kerosene 
Chloroform 
Methanol 
Methylene dichloride 
Toluene 
Carbon tetrachloride 

Gases  

Sulfur hexafluoride 
Ammonia 
Nitrogen oxides ( f rom 

Nitric oxide ( f rom stable 

Carbon monoxide ( f rom 

ni t r ic  acid) 

isotope process)  

stable isotope process)  

. TABLE 111 

Airborne Releases,  Nonradioactive 

Release Rates (pounds/mon.) Total for  12 mon. 

11/1/70 - 4/30/71 

4250 
4170 
3250 
3080 
2000 
d&O / 340 

o 250 
100 
460 
165 

800 
850 -- 

5/1/71 - 10/31/71 .  

5930 
5595 
2920 
2655 

87 3 
1100 
800 
175 
5 13 
300 
40 

1700 
890 -- 

Metals 

Cadmium 
B e ryll ium 

lg  /mon. 
2.5mg/ m ~ n .  

c lg/mon. 
2. smg/mon. 

(Pounds) 

61120 
58590 
37 100 
34420 
23240 
16180 
68 10 
2480 
3680 
4550 
1230 

I 

; 
1502e 
10430: 
20200 

17 00 

20000 

log. 
30mg 

4 
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ATOMIC ENERGY COI~lblISSION 
ALBUQUERQUE OPERATIONS OFFICE 
OFFICE: ' LAAO 
CONTRACTOR: LRSL 

1. Page' 

FACILITY: U S J ,  . 
LOCATION: LOS ALAliOS, K!4 
DATE PREPARED: F E E .  1, 1 9 7 2  
REPORTING PERIOD: 1 9 7 1  

Source of Nature of Method of Concent ra t ion  of . Concentration Guide* Percent of T o t a l  Q u a n t i t y  
P o l l u t a n t  P o l l u t a n t  Re lease  P o l l u t a n t  i n  A i r  Uncontrolled Area Uncontrolled of P o l l u t a n t  

pci/ml MC 0524 Area Concentration Released During 
Report  Per iod  pCiIml Guide 

~ 

TA-2-9 41Ar, 88Rb Airborne 1.3 10-4 
2.1 10-9 

4 x 10-8 
2.5 x 10-7 . .  

41Ar, 1 .6  x. 109 3.25 105 
0.84 2.6 x 104 

TA-3-35 
FE-1 

Airborne 5.8 x 10-14 4 x 10'12 1.5 23 SU 
7, 

TA-3-35 
' FE-2 

Airborne 9.0 x 10-14 4 x 10-12 . 2.3 16 23 SU 

TA-3-35 
FE-3 

23SU Airborne 4.2 10-14 4 x 10-12 1.1 1 

TA-3-66 
FE-8 

Airborne 238$ 3.8 x 4 x 10'12 9.5 149  

TA- 3 -66 
FE-9 

235~,238uD Airborne 1.9 10-13 4 x 10-12 4.8 11 7 

TA-3 - 6 6 
FE-10 

235" Airborne  4.5 10-14 4 x 10'12 1.1 

TA-3-66 ' 238@ 
FE-13,14,15 

Airborne 1.2 10-13 4 x 10'12 3 70 

*No emission s tandard  a v a i l a b l e .  

- .  .. . .- . .  - ~ . ___._._.._ . - . . . , . .... ._ . .. - .. . .. .- - 

. .. .-.- - .' 



Page 2 -  

AT031 IC ENERGY CONMISS I O N  FACILITY: msr, 
ALBUQUEIQUE OPERATIONS OFFICE LOCATION: LOS ALAMOS , NM 
OFFICE : LAAO 
CONTUiCTOR : LASL 

DATE PREPARED: FED. 1, 1972 
REPORTING P E R I O D  : 197 1 

T o t a l  Q u a n t i t y  
of P o l l u t a n t  

Nature of Method of Concentration Of Concentration Guide* Percent of Source of 
P o l l u t a n t  P o l l u t a n t  Release in Air Uncontrolled Area Uncontrolled 

MC 0524 Area Concentration Released During 
pCi/ml 

pci/ml 
Guide Report Per iod  

uCi 

TA-3-66 2 3 2 m  Airborne 6 .9  x 1 x 10'12 69 2 6  
FE-24 

Airborne 2 . 3  10-13 4 x 10'12 5.8 7 TA-3-66 2 3 8 9  
FE-26,27 

TA- 3 - 10 235u,  238yD Airborne 1 . 5  x 4 x 10'12 3 7 . 5  356  . 

TA- 3 - 14 1 2 3 8 p  Airborne 
FE-6 

1.4 10-14 4 x 10'12 0.4 4 

TA-3 -141 2 3 8 9  Airborne 3 . 8  x 4 x 10'12 1 11 
FE-9 

TA- 3 - 141 2 3 8 9  
FE-10 

Airborne 2.8 x 4 x 10-12 0 . 7  11 

TA-35-2 
FE-2 

239Pu Airborne 1.3 10-14 6 x 21.7 3 

TA-3 5-2 239Pl.l . Airborne 8 .6  x 6 x 14.3 1 . .. -.I.- ,. FE-3 

* N o  emiss ion  s t anda rd  a v a i l a b l e .  



ATC:lIC ENERGY C O Y I I S S I O N  FACILITY : LP. s 1. 
ALBUQUERQUE OPERATIONS OFFICE LOCATION: LOS P.IAf4OS a NM 
OFFICE: LAAO DATE PREPARED:FED. 1, 1972 
CONTRACTOR: LASL REPOKTING PEIIIOD: . 1971 
1 

Total Quantity 
of Pollutant 
Released During 

Source of Nature of Method of Concentration Of Concentration Guide* percent of 
Pollutant Pollutant Release in Air Uncontrolled Area Uncontrolled 

Area Concentration Report Perioc, pci/ml MC 0524 
pcilml Guide 

uCi 

TA-35-2 239pu 
FE-6 

Airborne 2.2 10-14 6 x 36.7 . 1 

TA-35-2 239pu Airborne 9.7 10-15 6 x 16.2 2 
FE-7 

TA-35-2 23 9pu Airborne 3.7 x 10-15 
FE-8 

6 x 6.2 0 -2 

TA-41 238Pu, 239Pu, Airborne 5.0 x 10-14 6 x 03 -3 19 
FE-17 2 3 5 ~  

Airborne 4.1 x 4 x 10-12 102.5 29 TA-46 - 16 235u 

TA-46-31 
FE-36 

Airborne 23 5u . .  
ND 

TA-46-31 23SU Airborne 
FE-37 

ND 

TA- 5 0 - 1 23 9pu 
FE-1 

Airborne 1.3 10-14 21.7 . 4  

*No emission standard available. 



ATOMIC ENERGY COMMISSION 
ALBUQUERQUE OPERATIONS OFFICE 
OFFICE : LAAO 
CONTRACTOR: LASL 

Page 4 -  

FACI L I TY : LASL 

DATE PREPARED: FEH. 1, 1972 
REPORTING PERIOD: 1971 

LOCATION: LOS ALAI/IOS, HM 

S o u r c e  of Nature  of Method of 'Oncentration T o t a l  Q u a n t i t y  
P o l l u t a n t  P o l l u t a n t  R e l e a s e  Of Concent ra t ion  Guide* Percent  of of P o l l u t a n t  

Released  Dur ing  in Air Uncontrolled Area Uncontrolled 
MC 0524 Area Concent ra t ion  Report Perioc? 
pCi/ml Guide 

pCi/ml 

TA- 5 0 - 1 F i s s i o n  Airborne 
FE-1 P r o d u c t s  

' 2.3 10-13 1 x 10-12 23 73 

TA - 5 0- 1 23 9pu Airborne 1.7 10-l~ 6 x 28.3 
FE-2 

11 

TA-50-1 
FE-2 

F i s s i o n  Airborne  1.7 x 1 x 10'12 
I P r o d u c t s  

1 7  110 

TA-50-1 2 3 9 h  Airborne  1.7 10-14 6 x 28.3 1 
FE-3 

8.2 5 TA- 5 0- 1 F i s s i o n  Airborne 8.2 10-14 1 x 10'12 
FE-3 P r o d u c t s  

TA-48-1 23521 
FE-11,12,13 

Airborne 8.2 10-14 0.2 6 

TA-4 8 - 1 F i s s i o n  Airborne  2.7 10-13 
FE-11,12,13 

1 x 10'12 27 219 

26.7 11 Airborne  1 . 6 ' ~  10-14 . .. -.-6 .% 10'14 TA- 4 8- 1 23 9Pu 
FE-15,16 

* N o  e m i s s i o n  s t a n d a r d  a v a i l a b l e .  



ATONIC ENERGY COMMISSION 
ALBUQUERQUE OPERATIONS OFFICE 
OFFICE:  LAAO 
CONTRACTOR : LASL 

Page 5 -  

FACILITY : LASL 

DATE PREPARED: FEE. 1, 1972 
REPORTING PERIOD: 1 9 7 1  

LOCATION : LOS ALAI.'IOS, NM 

Total  Q u a n t i t y  
Of Concentration Guide* Percent of of P o l l u t a n t  

in Air Uncontrolled Area Uncontrolled Released During vci/ml 
source of Nature of Method of 
Pol l u t s n t  Pollutant . R e  l e a s e  

MC 0524 Area koncentration Report Period pCi/ml Guide uCi 

Fis s ion  , Airborne 6.0 10-13 1 x 10-12 +-.. .-. 60 TA-48-1 
FE-15,16 Products 

509 

Airborne 4.9 10-15 4 x 10-12 0.1 0 -4  TA-48-1 235u 
FE-37,38,39,40 

TA-48-1 F i s s ion  Airborne 4.1 10-14 1 x 10-l2 4.1, 4 
~3-37 ,38 ,39 ,40  Products 

TA- 4 8 - 1 239Pu Airborne 1.0 10-14 
FE-45 

6 x 

TA-48-1 F i s s ion  Airborne 1.7 x 1 x 10'12 170 1018 
FE-45 Products 

- TA-48-1 23 9Pu Airborne 2.6 1 0 ~ ~ 5  6 x 4.3 0.1 
FE-51 

~- 

TA-48-1 
FE-51 

F i s s ion  
Products 

~ ~~ 

Airborne . 2.4 10-14 1 x 10'12 2.4 1 

984 8.3 x 102 TA- 2 1 -D PW 23*Pu, 239Pu Airborne 5 .0  10-13 . .. ~ w - 6  -X 10-14 
Bldg. 1 2  

TA-21-DPW 238Pu Airborne 3.6 x 7 x 10-14 51.4 1 2  
B l d g .  150 

' *No emission standard ava i l ab le  



Page 6. 

ATOMIC ENERGY COMMISSION FACILITY : LASL 
ALUUQUERQUE OPERATIONS OFFICE LOCATION: LOS ALAMOS, NM 
OFFICE: LAAO DATE PREPARED: FEB. 1, 1972 
CONTRACTOR: LASL . REPORTING PERIOD : 197 1. 

Total Quantity 
of Pollutant 
Released During 

MC 0524 Area Concentration Report Period , pCi/ml 

Source of Nature of Method of Concentration Of Concentration Guide* Percent of 
Pol lu t an t Pollutant Release Pollutant in Air Uncontrolled Area Uncontrolled 

uci/rnl 

u C i  Guide 

TA- 2 1 -DPW 238Pu, 239Pu Airborne 2.5 x 6 x 4.,2 103 451 
Bldg. 146 

TA- 2 1 -DPW 235u Airborne 2.3 x 10'12 
Blds. 3 

4 x 10'12 57.5 817 

TA- 2 1 -DPW 235u Airborne 2.1 x 10-12 4 x 10'12 
Bldg. 3 

52.5 36 

Incinerator 
-13. Airborne 5.5 x 10 23SU TA- 2 1 -D PW 

Bldg. 4 
4 x 10'12 . 13.8 161 

South 

TA - 2 1 -D PW Fission Airborne 1.1 x 10-14 1 x 10'12 1.1 0.02 
Bldg. 4 Products 

. North 

TA- 2 1 -D PE 235u Airborne 1.1 10-13 4 x 10'12 2.8 26 
Bldg. 155 

43.3 0.6 2.6 x 10-14 6 x -. TA- 2 1 -DPW 23 9Pu Airborne 
Blds. 5 

. .. -..- .' *No emission standard available. 
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Page 7 .  

ATOXIC ENERGY COMMISSION 
ALBUQUERQUE OPERATIONS OFFICE 
OFFICE : LAAO 
CONTRACTOR : LASL REPORTING PERIOD: 1971 

Total Quantity 
Concentration Guide* Percent Of of Po 1 lu tant 

Source of Nature of % Method of Concentration of 
Pollutant Pollutant Release Pollutant in Air Uncontrolled Area Uncontrolled 

Area Concentration Released During 
Guide Report Perio? MC 0524 pci/ml 

pCi/ml  

TA-2 1-DPW 238Pu, 239Pu Airborne 1.0 x 10'12 6 x 1.7 103 0.3 
Bldg. 257 

TA-3 - 2 9 238Pu, 239Pu Airborne 1.05 x 6 x 1.75 103 574 
2 -FLMX-l 

1.3 x lo3 . 606 TA-3-2 9 238Pu, 239Pu Airborne 8.0 10-13 6 x 
2-FLMX-2 

TA-3 - 2 9 238Pu, 239Pu Airborne 1.0 10-l~ 6 x 166 55 
3 -FLMX-l 

Airborne 1.6 10-l~ 6 x 26.6 9 TA-3-29 2 3 8 p  
3 -FLMX-2 

Ti-3-29 239pu, 235u Airborne 1.4 x 10-14 '6 x 23.3 9 
4-FLMX-1 2 3 8 s  

TA-3-29 238Pu, 239Pu Airborne 1.3 10-13 6 x 21.7 65 
4-FLMX-2 

, .I_ 

TA-3 - 2 9 238Pu, 239Pu Airborne 6.7 10-14 . .. -.-6.4x 10-14 110 43 
5-FLMX-1 

*No emission standard available.' 
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ATOM I C ENERGY COElM IS S I ON 
ALBUQUERQUE OPEPITIONS OFFICE 
OFFICE : LAAO 
CONTRACTOR: LASL 

FACILITY : LASL 
LOCATION: LOS ALZd-lOS, NM 

REPORTING PERIOD: 1971 
'DATE PREPARED: FER. 1, 1972 

Source of Nature of Method of Concentration Of Concentration Guide* 
Percent of 

Total Quantity 
Pollutant Pollutant Re le a se in Air Uncontrolled Area 

Uncontrolled 
of P o l  lu t an t 
Released During 

Area Concentration Report perioi MC 0524 
pCi/ml 

uCi/ml 

Guide u C i  

5 103 1982 TA-3-29 238Pu, 239Pu Airborne 3.0 x 6 x 
5-FLMX-2 

TA-3 - 2 9 238~u, 239Pu Airborne 
7-FLMX-1 

6.5 x 6 x 1.08 104 . ,  3165 

2233 TA-3-2 9 238Pu, 239Pu Airborne 5.0 x 6 x 8.35 103 
7-FLMX-2 

116 158 TA-3-29 23*Pu, 239Pu Airborne 7.0 x 10-131 6 x 
Wins 9 2 3 5 ~  
Alpha 

TA-3-29 Fission Airborne 
wing 9 Products 

1.0 x 10-12 1 x 10'12 100 1827 

Beta 

TA-3-29 1311 Airborne 2.7 x 1 x 10-10 2.7 7000 
Wing 9 

TA-21 Tritium Airborne 3 . 3  x 10-7 2 10-7 165 5.0 x lo6 
Bldg. 5 

. TA-33 Tritium Airborne 1.2 x 10-4 . .. .-,.2 10-7 6.0 104 4.1 109 
FE-6 

*No emission standard available. 
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ATOYIC ENERGY COMMISSION 
ALl3UQUERQUE OPERATIONS OFFICE 
OFFICE : LAAO 
CONTRACTOR : LASL 

Page 9- 

FACILITY: LASL 
L O C A T I 0 N : L O S  ALP.MOS, NM 
DATE PREPARED: FED. 1, 1972 
REPORTING PERIOD: 1971 

Concentration of Total Quantity Source of Nature of Method of 
Pollutant Pollutant Release pollutant in Air Concentration Guide* Percent of of Pollutant 

vci/rnl Uncontrolled Area Uncontrolled Released During 
MC 0524 Area Concentration Report perio:' 
pCi/ml Guide . . m ;  

TA-3 5 Tritium 
FE-11 

Airborne 2.4 x 10-5 2 x 10-7 1.2 104 3.1 lo9 . 

TA-41 Tritium Airborne 9.1 10-7 2 x 10-7 4.6 x l o 2  3 . 2  x 10' 
FE-17 

TA-3-16 
P- 9 

Tritium Airborne not measured 94 ci -e-- 

. .. -?.. .. z' . 

*No emission standard available. 
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lntrod uction 

This report provides Laboratory management with an 
overview of lhose environment, safety, and health (ESBrH) 
activities directed by the Health, Safety, and Environment 
Division (HSE). Only highlights are presented. This 
report coven calendar year 1990 and focuses on 

accidents and incidents, 
9 regulatory compliance. 

new and revised regulations and orders. apd 
updales for the Environment, Sajery, and Health 
Manual. 

Accidents and Incidents 

Accidents and Incidents Involving Radiation 

Forty radiarion Occurrence reports (RORs) were filed and 
investigated in 1990. Table 1 presents RORs by location. 
Causes for radiation occurrences are pphically pomyed 
in Fig. 1. Appropriate corrective actions have been lakeri 
by line management, as detailed in each formal radiation 
Occunence report (contact he Radiation Protection Group, 
HSE- 1 I 7-5296, far further information). ! 

I TABLE 1. Radiation occurrence reports for 1990 by location. 

Description Reporl Number 

Contaminated personal clolhing , CHEM-HP-9043 
Contaminated personal c l o r h i  CHEM-HP-90-01 
Contaminated personal clolhing CHEM-HP-9042 
Organic solution containing plutonium was being heated unattended in an open-faced 
glovebox. 11 ignid. Extinguishing the fire with CCY spread con&ation onto ~aboratory 
surfaces and floor 

CHEM-HP-9046 

High nose swipe afm conraminad equipment was removed bom I€IC area CHEM-HP-9047 
Contaminated personal ClOLhing CHEM-HP-90-08 
CAM alarm and high nose swipe resulting from hpoper glove change procedures CHEM-HP-90-05 
Plutoniumantaminad wound surgically excised to no detectable activity CHEM-HP-90-09 
Contaminated personal clothing CHEM-HP-90-10 
Clove failure resulted in skin and personal clorhing contamindon CHEM-HP-90-11 

Equipment to be removed from Disposal Area A (contaminated area) was HSE-DO-90-1 
monitored and found clean. Equipment was not removed immediately and was not 
resurveyed before removal 

was pesens no known exposure 
Untrained personnel m posted area where potential for plulonium contamination HSEl -90-03 

Employee received greater than 1 rem in~anal eitium exposure OHP-90-1 

Individual received exuemjty exposwe CHEM-HP-90-14 

Clove boxes with high gamma-dosc r a t s  wrongly q k d  at size-redu~tion HSE-1-90-02 
facility, resulling in high personnel exposures 

Two items ammining radium 226 sent to salvage 
Radioactive cooling water spillal on flaar of controlled area 
Low-level a d v a t d  material found in clean trash 
Vcry low level of contamination (betJgmuns) on personal clohing 

DO. FCEP Very low kvel of contamination (beta/gunma) on personal clothing 
Do. Very low b e l  of ContaminaCon (beta!gmuna) on personal clothing 
D o  Low-level activated material found in clean wash 

LAMPF-90- 13 
LAMPF-90-4 
LAMPF-90- 10 
LAMPF-90-15 
LAMPF-90-14 
LAMPF-90-16 
LAMPF-90-8 

Location 
Reason' 

FCEP 
DE 
OE 
OE 

TA-3 

OE 
IP. OE 
IP 
IP 
IP 
EF 

TA-21 
Do 

FCEP. 
Do 
TA-41 
IP 

f A 4  
FCEP 

TA-50 
IP, FCEP 

TA-53 
IP, FCEP 
Do 
DO 
Do 

Date 

2/16 
2n 
1RZ 
e m  

411 1 
4/20 

511 1 
5/23 
5/24 

3n4 

711 0 

8122 

5/17 

7/90 

1w15 

11/10 
3D4 
6/za 
12/5 
12f3 
12/10 
6P 
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TABLE I. Radiation occurrence reports for 1990 by location. 

Location 
Reason' Description Reporl Number Dale 

Do Activated foam material unknowingly placed in clean hash c o n h a  LAMPF-90- 1 2/16 

OE Activated (bun-gamma) water contaminated an employee and the area LAMPF-90-6 5/2 

FCEP Removal of radiation safety fencing resulted m a potentially hazardous LAMPF-90-12 8/29 

FCEP Unauthorized mnspon of radioactive material LikPF-90-9 6/13 

Do Activated piece of welding slag unlolowingly placed m clean mash container LAMPF-90-2 , 3/27 

FCEP Employee received more than 2 r a n  external exposure LAMPF-90-7 5~30 

situation (no p e r ~ o ~ e l  exposure) 

FCEP Failure to comply with established procedures resulted in rtivated water spill LAMPF-90-11 7117 

TA-55 
IP Plumnium-amtaminated puncture wound CHEM-HP-90-16 6/21 
W * * E - - l m ~  - p * m a 8 s ~ ~ m g - € e J n ~  l d i A A W + g h ~ E M & l P ~ - l 3  

nose swipes and area contamination 
FCEP Fwman inappropriately entaed p l e d  high-airborneconlation area 

resulting in personal amtamination 
FCEP. El. Improper use and storage of CJass 1 radioactive source 
IP. OE 
EF, El. IP. Pump fdure  (EF and El) and inadequate procedures resulted in airborne and large- 
OE area conlamination 
cu Employee (TLD badge) received more than 2 rem exposure 
OE Failure to comply with established procedures allowed conlaminatled itan IO be 
FCEP removed from con~olled area without proper docummmtion d d  control 
OE High nose swipe and personal contamination resulted h m  war in dry box glove 
OE High nose swipe and personal contamination 

Pan Am 
FCEP 
FCEP 

Activated material removed from conmlled area without proper documentation 
Activated mamial sent IO salvage area 

CHEM-HP-90-12 

CHEM-HP-90-04 

CHEM-HP-90-15 

CHEM-HP-90-13 
CHEM-HP-90-17 

CHEM-HP-90-19 
CHEM-HP-90-20 

LAMPF-90-3 
LAMPF-90-5 

T h e  reasons for these RORs are lislad below. A single ROR may be reported for more than one reason. 
, FCEP-(13) Failure IO comply with established procedm ' IE-(2) inadequate equipment 

I P 4 1 1 )  inadequale or improper procedures 
OE--(lO) operator Q~OI CU-( l )  undelnmined 9 

-3) equipmen1 failure 

W 8 )  Q c u m e n ~ o n  only 

a/zs 

1R7 

2/27 

411 
9/24 

I 1/20 
12/20 

3n 
3/26 

mce 
in terms of identifying trends and solutions u) problems 
before b e y  manifest themselves as more significant 
accidenls. The reporling Criteria were developed for work 
within a specific area of the Lab+ when signifEant 

. quantities of uansurank materials are handled, and h e  
statistics discussed below were developed specifically for 
work within these. Laboratory functions. These reporting 

options where activation or fission products or small 
quantities of mnsuranic materials are found. 

but are important 10 document and 10 discuss cu 

. criteria were not developed for Laborarory areas or 

Rgure 1. Causes for radiation Occurrences in 1990. 

2 
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Continuous AIr hfonltor Alarms. Twenty-seven confmed 
alpha continuous air monitor (CAM) alarms occurred at 
TA-55 during 1990. lowering the monthly average number 
of alarms from 1989's 3.8 to 2.25 (see Fig. 2). These 
alanns occurred during a variety of operations, including 
bagout procedures, hood operations, glovebox window 
change, and maintenance work Ventilation problems, a 
leak, and an old spill caused three separate alarms. Eleven 
of the alarms occurred while personnel were not in 
respiratory protective equipment. 

The CMR Building and TA-48 experienced eight CAM 
alarms during the year. The monthly average for l e  year 
of 0.66 alarms per month is down from the 1989 monthly 
average of 2.67. The alarms occurred during decontami- 
natron w e h o o d  operauons, bagour procedures. sample - 
taking, hot cell opektions, and &ntenance work. The 
cause of one is not known. Workers were not wearing 
protective equipment in some of the incidents. Ventilation 
problems, a T i  inside an open hood, a leak, and a spill 
caused the alarms. 

TA-55 CMWTA-4 TA-55 CMWTA48 

1989 1990 

Hgure 2 CAM alarms at TA-55, TA-48, and the CMR 
Bullding. 

Nose Swipes >SO dlslnfegratlons per mlnute. The average 
monthly number of nose swipe alpha readings greater than 
50 disintegrations per minute ( a m )  occurring at TA-55 
during 1990 was 0.66 compared to 1.5 in 1989 (see Fig. 3). 
At CMR and TA-48,17 cases were reported for a monthly 
average of 1.4 1, up from 0.83 in 1989. 'lluee occurred 
during maintenance and one when samples were being 
a e n .  Respiratory prolection was not Wig used in five of 
the cases at TA-55 and nine of the cases at CMR and 
TA48. 

. 

T A ~  C M W T A ~  TA-S CMWTA- 
I 

1989 1990 

Figure R Nose swipes a50 dpm for TA-55, TA-48, and the 
CMR Building. 

Skln Contamlnatlon. Ilhe number of skin conmination 
cases at TA-55 remain near the 1989 levels as a result of 
conhued maintenance on highly contaminated systems in 
b e  aging facility and from a more stringent effort on the 
part of all personnel to document all cases of conlamina- 
tion. 

TA-55 reponed 107 cases of skin conmination (8.9ho) 
as compared to 14.5ho for 1989. CMR and TA-48 
reponed 18 cases-an avemge of 1.5 per monh, down 
from 2.1 per month in 1989. 

Forty-five cases were caused by tom glovebox gloves, 
others relaled to routine maintenance work, and the . . 
remainder are attributable to a variety of causes. Four 
resulted from natural radon collected on pants legs and not 
as a result of plutonium options. 

RadIoacff ve Contamlnaffon of Ptotec~on C/otrJng.. For the 
first quarler of 1990, all occurrencw of contaminated 
protective clothing were reported as incidents, both those 
that would be expected because of a parlicularly 'hot' 
operation and those that would ordinarily not be expected. 
Beginning with the second quarter, however, only unex- 
pected protective clothing contamination cases were 
counted 

Before August, the minimum reqodng level for prorective 
clothing conmination was 500 counts per minute (cpm). 
In August, wc began reponing all cases of protective 
clothing contamination at any radioactivity level. Also, 
beginning in September, personnel exiting PF-4 were 
surveyed for a full 90 seconds (they were monitored for 
shorter periods pnwiously). 

3 
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TA-55 had a mal of 258 cases-p average of 21.5 per 
month as compared to 28 per month in 1989. At CMR and 
TA48,161 cases of protective clothing contamination 
wem reporred. Even using the new guidelines, the monthly 
average was 13.4,.down from 1989's average of 41.8. 

Area Contamination. During 1990, TA-55 reported 144 
cases of area contamination greater than the reponing 
level. The monthly average of 12 cases is down h m  a 
1989 monthly average of 18 cases. Contamination 
resulted from leaks in contaminated systems and tears in 
glovebox gloves. Some occurred during maintenance work 
and others during bagout and hood operations. 

W E  average 2 I ---- -I 

Year 

The CMR Building experienced 109 cases of area con- 
tamination neater than the reporting level,ecrease trom 

Flgure 4. Rectwdable case lncldence fate. 

last year. The monthly average fmi99o is nine, compared 
to the 1989 monthly average of 14.9. Of the 112 cases 
reported during the year, 33 were ataibuted to operations 
in open-front hoods. 

The minimum reponing level was reduced from l0,oOO 
dpm to 4,000 dpm for the third and founh quarters. TA-55 
reponed 73 cases in the months July-December. The 
monthly average of 12 is below the 1989 monthly average 
of 18.4, despite! the lower reponing level. Tom glovebox 
gloves and leaks caused some contamination. Others 
occurred during maintenance work. 

The CMR Building experienced 32 cases of area contami- 
nation greater than 4.000 dpm for the third and fourth 
quarters. The monthly average for this period was 5.3 as 
compared to the 1989 monthly average of 14.9. Eleven 
cases occurred during hood operations, two during 
maintenance: other cases resulted from leaks and other 
causes. 

Occupational Injury and Illness 

The Safely and Risk Assessment group (HSE-3) mainlains 
an Injury/lllness Information System that records data on 
work-related injuries and illnesses sustained by Laboratory 
employees. . 

The recording and reporting of occupational injuries and 
illnesses has been revised effective January 1.1990. 
LANL is now required to follow record-keeping guidelines 
developed by the Bureau of Labor Statistics (BLS) instead 
of guidelines previously required and developed by the 
Deparunent of Energy. Figure 4 represents the DOE 
Recordable Case Incidence Rate for 1986 through 1990. 
The BLS Recordable Case Incidence Rate is also shown. 
Figure 5 presents the DOE Lost Workday Case Incidence 
Rate for 1986 through 1990. 

Vesr 

Figure 5. Lost workday case lncidence rate. 

Comparing the occupational injuryhllness dam for 1989 
with 1990 shows an increase in the number of DOE 
recordable cases ( h m  314 to 380). The rate for recordable 
cases has also increased in using the BLS record-keeping 
guidelines. The number of lost workday cases has also 
increased from 123 to 174. The increase in lost workday 
cases can be attributed to enhanced tracking effom. 

The following is a synopsis of occupational injuryhllness 
for 1990. The leading cause of injuries is "lifting," and 
"fell from" is the second most frequent cause. The most 
common accident site is "laboratory." “Office" is the 
second most common. The most frequent type of injury 
was "smh." "Contusion" is h e  second most kquent 
type of injury. llre body part most frequently injured was 
"back." "Fiiger" is the second most frequently i n j d  
body pari- 

Trends in the years 1986 lhrough 1990 demonmate a 
steady increase in the percentage of strains compared to 
the percentages of the total of other injuries. We continue 
to see laboratories as the most prevalent accident location 

4 
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with office as the second most prevalent location. This 
year has seen an increase in “lifting“ and “repeated 
Vauma” as the cause of accident in comparison with 
previous years. 

lubricant) and HTH powder (an oxidizer) to sanitize it. 
We believe that these substances mixed, causing the 
violent exotherm. We recommend considering alternative 
forms of sanitization. (3/16, TA-3) 

Evacuation at TA-3-21& Diesel exhaust fumes were 
reported at SM-216. HSE-5 took samples for carbon 
monoxide, formaldehyde, nitrogen dioxide, sulfurdioxide, 
and oxygen. Sampling revealed levels of formaldehyde 
above the minimum detection limit, and oxygen levels ! 
varied at different locations in he  building. All personnel 
were evacuated from the premises for about 1.5 hours until 
the contaminant had dissipated. Johnson Conaols person] 
nel had w k e d  a crane on the south side of SM-216 next to 

Industrial Hygiene and Safety Accidents and 

. 
Incidents 

The Safety and Risk Assessment (HSE-3) and Induslrial 
Hygiene (HSE-5) slaff are responsible for responding to 
and investigating accidents and incidents. The most 
significant ones are listed below. 

the building intake. Field Operations (ENG-5) personnel ’ 
shut down the ventilation system for the duration of the 

d n u s u a W G G u m e n c e 4 e p w s  
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Before October 1 , 1990, HSE forwarded Unusual Occur- 
rence Reports (UORs) to DOE for incidents from which 
Lhere may have been no DOE recordable injury or dollar 
loss but that provided useful ES&H information to the 
DOE community. These incidents were also described in 
more detail in official repom that were submitted to DOE. 

On October 1 , DOE Order 5 0 . 3 A  changed the repokng 
criteria. and UORS were no longer used. See New and 
Revised Regulaiwns and Orders in this report for more 
information. 

Coding Water OveMows. Positive-pressure cooling water 
overflowed into the exhaust system at Zone 1, accumulat- 
ing and eventually escaping into two gloveboxes. A joint 
in the ductwork also leaked, spilling about 5 L acid-con- 
laminated warn onto the floor. Employees were evacu- 
ated from the immediate area while decontamination was 
initiated. (2127, TA-554) 

Electrical Shock A technician received an electrical shock 
when he inadvertently touched a 480 V mind that he 
assumed to be safe. The technician was assisting with the 
installation of elemical equipment for which the primary 
tasks were being performed by an outside contractor. 
Power was being backfed LO the terminal from a cooling 
water pump that the contractor had energized about two 
weeks earlier. Corrective action included implementing a 
strict lockour/lagout procedure, rigorously training 
workers on the system, implementing more stringent 
contractor/client interface procedures, and developing a 
standard operating procedure (SOP) for work on this 
equipment. (3/1) , 
Worker Injured by ExplosrOns In PVC Pipe. A workman 
sustained a temporary hearing loss and fractured fingers 
when a new PVC w a m  pipe exploded Wween SM-132 
and SM-123. When rhey connected the PVC pipe to he 
main water line, workers had used mineral oil (as a drilling 

job to avoid further migra&m of the conlaminant. We 
advised Johnson Controls personnel who must operate 
diesel engines next to building intakes lo wordinale 
preventive measures with HSE-5 to avoid exposing people 
inside the building to the fumes. ENG-5 area coordinators 
and Johnson Controls employees who operate diesel, 
engines will follow up. (3/20, TA-3) 

, 

Arcing During Transformer Test An oil-submersed 
isolation step-up transformer was being mted for service 
in a modulator power supply. The drawings and paru list 
contained no information about primary and secondary 
voltages, so personnel assumed from previous experience 
that both primary and secondary voltages were480 V. 
me actual secondary voltage was later determined to be 
1760 V.) The primary lested Satisfactorily and steps weze 
begun to  est the secondary. The technician performing 
the mt set the meter range at 750 V, placed the fmt probe 
on one terminal poss and was approaching another post 
with the second probe when arcing occurred between the 
post and the meter probe. As the operator pulled the probe 
away, the ~ I C  left the probe and discharged to Ihe second- 
ary terminal on an adjacent uansformer. A second 
technician immediately secured power IO the transformer, 
and protective devices integral to the bansformer 
tripped. No one was injured. The prints have been 
amended to reflect actual voltages, and transformer 
terminals have been labeled with this information. We 
suggested that closer supervision will reduce the OCCUT- 
rence of incorrect assumptions. An SOP/Standard Work 
procedure (SWP) for live work on transformers should 
also be completed. (3/21. TA-53-2) 

stand 

Chemical Spill In ReMgerator. A technician discovered a 
broken unlabeled beaker containing a mixture of chloro- 
form and phenol in a refrigerator. HSE Division personnel 
(HSE-3, HSE-5, and HSE-7) helped clean up the spill. 
which was less than 100 ml. Operating division personnel 
have been reminded of the necessity for labeling conlain- 
en of chemicals. (3/22, TA-43) 

5 
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Acid Spill from Discharge line. The Waste Management 
(HSE-7) monitoring computer recorded acidic discharge 
from TA-3-66. (The pH was 2.) HSE-7 discovered a leak 
below a flange in the discharge line spraying acid onto the 
floor. Transfer pumps were immediately shut down. The 
HAZMAT Team neutralized the spill and began cleaning 
up. Johnson Conuols compleled cleanup and replaced the 
leaking discharge pipe. HSE, Facilities Engineering, and 
the operating divisions concluded that the m a t  appropriate 
corrective action was to immediately start to design a 
replacement for h e  aged system. (3/29, TA-346) 

Acid SpIU During Cleanup An acid solution used for 
cleaning metals was being transferred from a storage tank to 
a drum for removal to correct a potential environmental 
problem. (The storage tank was 

determined that a threaded pipe cap had been mounted to 
block h e  relief valve outlet u, extend liquid nimgen 
supplies. (4b )  

Safety Fence. Removed at Weapons NeutrOn Research. A 
fence was removed by Johnson Controls in preparation for 
work in the area h a t  had been authorized by MP-5. 
However, workers failed to noMy P-17 personnel. who q 
responsible for the personnel safety system (PSS) at lhal 
location. A health protection staff member n o l i d  that % 
fence, which enclosed the Target 2 dome exclusion area, 
had been removed. Access 10 this fenced area is c o n u o l l ~  
by a PSS designed to prevent access when the panicle 
beam is being delivered to Weapons N e u m  Research 
At the time of Lhe discovery, the beam was not on line and' 

i 

sewer.) Alhough an-acidcompatible container had been 
specified in the uansfer plan, personnel performing the 
uansfer did not verify hat the container was acidcompat- 
ible. Upon transfer, the solution began reacting with the 
drum, boiling vigorously, releasing a brown gas (nitrogen . 
dioxide), and spilling approximately 35 gal. of dilute nitric, 
sulfuric, and hydrochloric acids and metal residues on the 
floor. The building was evacuated and emergency response 
personnel neutralized b e  spill. The operating group has 
held a meeting to review he  incident. identify the errors 
commiued. and establish procedures for other similar 
activities to prevent a repeat of this type of incident. (4/5, 
TA-4631) 

Fife In Glovebox at TA-3-29. A technician was heating an 
organic solution containing Vace quantities of plutonium 
and neptunium (4 mg of each) in an open-front contain- 
ment box. Observing no unusual activity, the technician 
returned to another project in an adjacent laboratory.. A few 
minutes later. a passing health physics technician observed 
a fire in the containment box and pulled the fire alarm. A . 
few seconds later the sensor within the containment box 
also alarmed. The area supervisor extinguished the fm 
using a portable extinguisher while another staff member 
turned off the mom circuit breaker. The wing was evacu- 
ated. All contamination was contained within the lab 
module. Group personnel were advised that operations of 
lhis type may not be left unattended. (4/6, TA-3-29) 

Hi@ Pfessufe In Dewar flask A ukhnician using nitrogen 
from a large Dewar flask noted unusually high internal 
pressure of 160 pounds per square inch, gauge (psig) in the 
flask. Typical pressure is 50 psig. (If the pressure had risen 
above 160 psi, relief devices would have operated.) The 
technician also noled that although the level gage indicated 
that the flask was full, r h a  was no sound indicating 
venting, and no frozen condensate had collected in the 
flask. HSE-3 vented the flask to relieve pressure. We 

will be placed on the new fence indicating its special 
status. Also, we will establish an interlocked system so 
the security of the fence may be electronically monitored. 
Finally, we are exploring an improved method of ES&H 
coordination among the many TA-53 user groups. (5/S, 
TA-53) 

Power Ourage at TA-3-29. On &lay 7,1990. TA-3-29 
sustained a power outage. 

EIectrlcal Flashover at TA-55. Workers failed u) follow the 
original work plan for electrical inspection and mainte- 
nance at Sub PF-4 South. As a result, a Johnson Conwls 
lineman came in contact with (or in close proximity to) an 
energized circuit. creating a polentially life-beaming 
flashova. (5/19, TA-55) 

Secudty Gale Closes on Waste Dumpster. A security 
inspector lowered an overhead security gate on top of a 
wiste dumpster vehicle that was carrying a load of 
radioactive waste. The dumpster fell approximately four 
feet to the ground and discharged a minute amount of 
particle dust on the asphalt. An HSE-I response crew 
cleaned up the spill and the damaged gate was replaced. 
The security inspector who operated the gate has been 
disciplined. H S E J  recommended that a light Sensor be 
installed 10 prevent the gate from closing on an ob* (5/ 

. 

23, TA-18) 

Target Assembly Falls. A weld on a piece of experimental 
equipment at P3-East failed. allowing a target assembly to 
drop two u) three feet, then to the floor. Several conditions 
conaibuted u, the failure, including the following: the lift 
arm specified in the design had been substituled; the limit . 
swilch was removed by the (non-LANL) user, and workers 
failed 10 repon grinding and clicking noises they heard 
coming from the fixture during the week prior to failure. 
Corrective actions include more rigorously reviewing 
installed apparatus to assure conformance to design: 

. 
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labeling equipment with load capacity rating. and restrict- 
ing modifications to equipment from original design. 

Tritium Release af TA-41. On May 17.1990. approximately 
2000 Ci mtium was released from T A 4  1. Measurements 
indicaled hat approximalely 15% of the uitium was in the 

iform of tritiated water, and 85% was in the form of tritium 
gas. The resulting doses 10 members of the public were 
lestimaled using meteorological conditions at the time of 
the release. The maximum effective dose was estimated to 
be 0.5 mrem, which is 0.5% of the DOE'S Radiation 
Protection Slandard of 100 mremiyr from all pathways. 
and 5% of the Environmental Protection Agency's 10 
mredyr  radiation limit for the air pathway from DOE 

he HSE Division Ofice. (TA-4 1) 

(TA-53) 

faClliues. A CliWFcliiiSXigauonKepon is a v a i i j m  

Workers Fail Io Follow Check IWCheck Oul Procedures. On 
two occasions. workers failed to follow check idcheck out 
procedures when entering and leaving TA-41-4. On 
June 1, a Johnson Controls workman entered to perform 
elecuical maintenance requested by a WX-5 group 
representative and did not check in with a health physics 
technician. HSE-I recommended that a controlled access 
procedure be developed for TA-414 ID assure that only 
properly trained, oufiued, and monitored personnel work 
in the area. (Wl , T A 4  1) 

Other Accidents and Incidents 

The following accidents or incidents, which did not require 
an unusual Occurrence reports. were were investigated by 
HSE-3. They were selected for discussion here because of 
the degree of consequence, potential for occurrence at 
other Laboratory locations or interest of the public sector, 
or because of discernment of a trend 

False Alarm on Hydrogen Fluoride Monitor. A hydrogen 
fluoride (HF) detector placed next to an incoming pure HF 
gas line and manifold gave a false alarm at Building PF4, 
Room 429. Personnel responded to the incident with self- 
conrained breathing apparatus (SCBA) and a portable HF 
monitor, but could detect no HF. HSE-3 determined bat 
the monitor had a low battery and bat no HF leak had 
occurred. The unit conlains a nickel cadmium baaery 
pack that requires a charge and discharge cycle. If the 
cycle is intempted several times with no correction, the 
battery acquires a memory deet that may cause it to 
respond as if fully charged when it is not, resulting in false 
alarms. In addition, emergency response equipment used 
to monitor the incident had not been calibrated and : 

maintained by the operating group. ?he battery pack will ' 

be reconditioned. HSE-3 advised that a program be 
developed to update emergency response equipment. 

NMT-2 and NMT-3 will follow up. (1/12, TA-55) 

Valve Failure on Uquid Nitrogen Tank HSE-5 received a 
call about a Tri-Gas Company uuck lhat was unable to 
disconnect from a 1500-gal. lank after filling it with liquid 
nimgen. The Emergency Management Office. HSE-3. 
HSE-5. HSE-'I. and h e  Johnson Controls Gas AssisLance 
Team responded to the call with the HAZMAT T y n  on 
standby. The lank was pressurized so that the buck could 
backIill and empty the Lank and Lhe tank was emptied to 
within 1%3% of its capacity. Oxygen percenlage was 
monitored throughout h e  operation. Surrounding build- 
ings with a potential for oxygen deficiency were evacu- 
ated HSE n d  that the valve should be replaced with 
two valves in series and a pressure relief valve added to 
prevent a recurrence 01 t l i i l e m .  MAT q 3 F P a J .  
needs to ensure-that the valve is r e p l a d ,  HSE-3 followed 
UP. (2/8, TA-3) 

Nitric Acid Spil/. A barrel began leaking and spilled 
apprbximately 40 gal. dilute nitric acid onto the floor 
while the acid was being transferred from a system into a 
steel barrel. After the building was evacuated, one HSE-5 
and one HSE-7 employee entered the building wearing 
protective clothing and SCBA. They recorded air contami- 
nant concenmtions of carbon monoxide (4 pans pz 
million [ppm]). hydrogen sulfide (3 ppm). and nitric acid 
(4 ppm). The highest concentration of air contaminant 
measured during cleanup was hydrogen sulfide (5.5 ppm), 
believed to have come from liquid bubbling in the floor 
drain. Because of the relatively low concentration of 
contaminants, HSE-5 downgraded respiratory protection 
requirements to full-face respirators equipped with acid 
gas canisters. Workers then completed neutralizing he 
'open floor area. Fire depamnent employees removed and 
washed off two acetylene cylinders found near the spill 
area 

The accident occurted because planning and review wen 
inadequate to assure containment. CLS needs to formalize 
plans and receive HSE concurrence before undertaking 
hazardous malerial transfer. (416, TA-463 1- 170) 

Suifuric Acid Release at TA-3 Power Plan1 Sulfuric acid 
overflowed from the acid storage tank at Lhe TA-3 powa  
plant The acid flowed into Lhe neuualization tank at the 
power plant causing lhree separate periods during which 
the acidity of the discharge h m  the neutralization lank to 
Sandia Canyon exceeded National Pollutant Discharge 
Elimination S y s m  (NPDES) limits. HSE-8 nported the 
violations within 24 hours as required by the Laboratory's 
NPDES Discharge Pennit. The Laboratory and Johnson 
Controls responded to the acid releases by nwaalizing the 
flow in Sandia Canyon with soda ash, plugging the 
overflow at the neutralization tank, and preparing new 
operating procedures for the neuualization system. An 

7 
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investigation of the release has been completed, and 
recommendations are being implemented by h e  Labora- 
tory and Johnson Controls. This acid release represents a 
significant violation of the Clean Water Act The Labora- 
tory is planning a new system for neutralization ai the 
power plant and is increasing oversight of power plant 
operations. A Type C Investigation Repon is available 
from the HSE Division Office (HSE 90-2). (5/19. TA-3) 

Smokey Odor in Administration Building Basement. HSE-5 
received a telephone call that a smoky odor was evident in 
8 basement ofice of the west wing in h e  Adminismuon 
Building, Room A3. Two tubes that were burned out in a 
fluorescent ballast produced the odor. No odors. other 
than the dusty smell associated with equipment/mainte- 

Nitric Add Dmm Leak. An M-1 employee discovered a 
(98%) nitric acid drum that liad leaked 10 ml of acid onto 
the floor. Apparendy. a primary drum leaked inlo a 
secondary drum that was made of steel, which corroded. 
M-1 neuualized and cleaned up the small amount of acid. 
HSE-7 provided the proper wask drum, which they used 
during cleanup and hauled away for disposal. (8/l , 

I 

Boron Tfifluoride Gas Release. An experimenter damaged 
two neutron counter tubes, releasing boron Lrinuoride gas:. 
H S E J  personnel dewled no hydrofluoric acid at the ! 
command post one hour afm the incidenL Then they 
monitored far hydrofluoric acid inside Building 15 afm 
the tubes had been completely immersed and venled in I 
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Controls employees replaced the fluorescent lamps. (45. 
TA-3) 

Summer Student Burned by Acid at TA-59. A summer 
student at TA-59 was bumed on the ann by acid. HSE-9 
determined in a follow-up investigation that Lhe student 
probably accidentally conlacted a small amount of spilled 
dilule nimc acid in one of the hoods. (TA-59) 

Graduate Students Burned by Uquid Hydrogen. A m g a  at 
TA-53 was accidentally hit with another piece of equip 
ment  The mga broke, releasing 15 L of liquid hydrogen, 
which was ignited by some electrical source, burning three 
graduate students. The students were trealed at the Los 
Alamos Medical Cenm. The Fire Department found no 
residual hydrogen, and an oxygen level of 21%. Fifty 
minules afler the accidenb the smoke had dissipated and 
no further problems were identified. Some people in the 
a m  reported lung initation-an investigating team found 
some plastic that apparently burned, possibly releasing 
decomposition gases. No one noticed eye or duoat 
initation. A report is available from HSE-3. (7/4, TA-53) 

Chlorine lriflwride Leak. A c o d e d  valve on an old 
cylinder caused a 2441. cylinder of chlorine tritluoride to 
leak Several employees suffered from mild upper- 
respiratory initation. and the site was evacuated. HSE-5 
detected no airborne hydrofluoric acid at the TA46 
command post on July 11 or at TA-54 at the watm zone 
perimeter on July 12. cLs4 prescribed Level A (fully 
encapsulahg) protection for cleanup personnel, who 
isolated the cylinder by placing it in a stainless s w l  
container and transporting it to the disposal area (7/11 , 
TA-464 1) 

NatUraI Gas LIne Rupture. A natura) gas line ruptured 
during consauction w o k  HSE-5 monitored buildings 
RC-1, 26,28. and 33 afm Johnson Controls workers 
stopped thekak and found the area clear of natural gas.. 
(7/23, TA-48) 

this type of tube is no longer needed, it is being phased 
O U ~  (8/3, TA-53) 

Chlorine Leak. Chlorine leaked from an argon line. 
probably because it backfilled. H S E J  personnel recom- 
mended purging the line. installing a check valve, and 
checking for leaks. They also suggested rerouting the PF- 
3 plumbing and re-evaluating procedures. (8/20. TA-55-3- 
165). 

Employee Becomes Short ol Breath. An employee k a m e  
shon of breath while manually adding the contents of a 
150-lb bag of dry calcium hypochlorite lo waw in a 
chlorinator. The employee was wearing a dug mask as is 
prescribed in he Material Safety Data Sheet for &y 
calcium hypochlorite. The employee was examined at the 
Los Alamos Medical Center, was discharged, and returned 
to work. The incident w& probably caused by inadequate 
ventilation. (9/l9, TA-57) 

LeaMng Gas Cylinder. (HSE-8) Employees at TA-64 
reported that a small cylinder containing chlorine aifluo- 
ride (CF ) was leaking. The HSE-7 HAZMAT Team 
respondd and moved the leaking cylinder LO TA-54, Area 
1. The Hazardous and Solid Waste Section dewmined 
that, although the CF3 was being used as a product at 
T A d ,  it became hazardous waste when it was moved to 
TA-54, Area J. Because the leaking gas cylinder posed an 
imminent and substantial danger LO human health and the 
environment, the HAZMAT team followed EPA protocol 
while disposing of the material. (7/17, TA-64) 

Mlwed-Waste SpUl Lab wodcers discovered a storage c ~ n  of 
mixed waste leaking behind a flammable chemical storage 
cabinet under a hood at Group INCA. No secondary 
containment had been provided. USE-1 idenflied fie 
contents as chlorinated organic solvents contaminared wilh 
natural thorium and uranium-238 and estimated the 
quantity of the spill to be 100 ml. HSE-1 measured alpha 
radiation of 15OO-2OOO cpm. HSE recommended that 
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INC-4 refrain from using metal containers for miied 
waste, use secondary containers. and revise its waste 
storage procedures. HSE-8 also advised INC4 IO conduct 
a thorough search of similar areas so any other hidden 
containers are located. INC-4 has subsequently revised its 
waste procedures. HSE-8 followed up. (1 1/13, TA-21) 

p r e p a d  required written reports to the Environmental 
Protection Agency P A )  and the New Mexico Environ- 
mental Improvement Division (EID), arid reporled the 
incidents verbally to EPA and EID (as required by the 
Clean Water Act and New Mexico Water Quality Control 
Commission Regulations). 

. 

I I Ethylene Glycol Sdufion Spill. Johnson Conmls workers 
servicing a system in the equipment room spilled an 
!ethylene glycol solution onto the floor from the cooling 
!system. HSES judged that respiratory protection was not 
necessary during clean up. The HSE-7 Spill Crew cleaned 
up the spill, estimated to be approximately 10 gal. Johnson 
Conmls workers were required to report to HSE-2 for 

Compressor Fluid Spill. Compressor fluid spilled $rough 
an NPDES-penniued outfall. HSE-8 collecled samples, 
cleaned up the site. and reported the incidents verbally and 
in writing to EPA and EID as required by the Clean Warn 
Act and New Mexico Water Quality Control Commission 
Regulations. (1312. TA-16) 

i 
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I evaluation. (I 1/14, TA-414-130) -- 
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Fluorlne Leak at Gas Rant The HSE Emergency Response 
Coordinator reponed a fluorine leak at the Gas Plant (SM- 
170) to HSE-5. HSE-5 responded with industrial hygiene 
instruments and suppon HSE-7 personnel used HSE-5's 
instruments to check for fluorine and hydrogen fluoride. 
Employees may have smelled uaces of residual gas 
coming from vhually empty gas cylinders on a uuck 
because of an incompletely closed valve. The next day, 
operating group members helped HSE-7 monitor the tanks 
as they were being off-loaded from the uuck. (1 1/19. 
TA-3) 

Backhoe Breaks Nafural Gas Pipeline. A Johnson Controls 
crew hit a buried natural gas pipeline during backhoe 
trenching operations. The crew immediately conlacled 
Johnson Controls Utilities and HSEJ.  The gas was shut 
off at the main shut-off valve and the broken line was bled 
down. HSES personnel monitored combustible gas levels 
on first response and throughout repair operations. (12/4. 
TA-59) 

Polychlorinafed Biphenyls Spill in Laborafoty. A 1-gal. 
boule of acetone containing polychlorinated biphenyls 
(PCBs) at a concentration less than 100 ppm cracked and 
spilled bom the hood and onto the floor. After cleaning 
up. HSE-5 determined thiu the area was clear of conlami- 
nants. We have taken the following actions to prevent a 
similar incident 1) inseucted organic analysis section 
members not to fill liquid waste containers to the top: 
2) Written work orders to disable the sinks that enter the 
building's drain system (as an interim measure. plugs on 
sink traps have been removed and catch pans placed 
underneath to catch spills); and 3) ordered spill contain- 
ment trays to provide secondary containment of hazardous 
chemicals. (9/18, TA-59-1-116) 

Oily Sheen on Water Near Unlversify House. Three Limes 
during the year. an oily sheen was discovered discharging 
from the storm drainage system near the University House. 
HSE-8 personnel collecled samples. cleaned up the site, 

Regulatory Compliance 

The following activiiies ensure compliance with state and 
federal regulations. 

Radiation Exposure Results 

Exrernai exposure to the body results from photons and 
n e u m s  emanating from a source outside the body. HSE- 
1 monitors external exposwe using a system of thermolu- 
minescent dosimeter (TLD) badges, rings, and bracelets 
worn by personnel at risk to exposure. including bbom- . 
tory, Johnson Controls. Mason & Hanger. and DOE Los 
Alamos Area Office (LAAO) employees and visitors. 

Inlernal exposwe results from radionuclides deposited 
within the body. Worlting with uitium. uranium, ameri- 
cium. fission and activation products, and plutonium in 
dispersible form presents a possible way for b e  ele- 
ments to be deposited. Personnel who are exposed to 
these elements are required to periodically submit urine 
samples for radionuclide analysis and to have body scans 
for gamma-emitting radionuclides in viw (in the body). 
HSE-I then estimates the annual effeztive internal dose 
from the urine assay and in viw count results. 

'Ihe International Commission on Radiological Protection 
(ICRP) has defined primary promtion limits, 01 maximum 
safe exposm levels, which are expressed as dose equiva- 
lents. The sum of all types of radiation exposure (itanal 
and external whole body) for an individual is thal personIs 
effective dose equivalent The dose accumulated through- 
out an individual's lifetime is expressed as the cumulative 
dose equivalent. Collective dose is defrned as the sum of 
the dose equivalents of all individuals in an exposed 
population. Collective dose is expressed in uniU of 
person-rem. 

9 
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DOE Order 5480.1 I specifies that the m.aximum allowable 31 30 

281 7 dose an individual may receive to be 5 rem (annual 
g- 3 2191 
3 1565 
3 1252 

B -  

effective dose equivalent). At the Laboratory. if an 
individual's monthly dose equivalent reaches 0.4 1 rem c 1878 - (one-twelfth DOE'S 5.0 rem/year standard), HSE-I 
investigates in an effon io identify circumsmces that 
might have contributed to the individual's exposure and 

. makes appropriate corrective actions to prevent a 
reccurrence. 

E626 
31 3 
0 

78 n u) 81 02 89 a4 86 8s 87 88 89 90 
Year I 

. !  
HSE-I reports internal and external exposures for Labora- 

Dose range (rem): Ro.ota1 0.1425 110.250.5 mO.5.0.75 
tory, Johnson Controls. Mason & Hanger. LAAO. and 

I 

other nonemployee radiahon workers to DoE Rgure a Annual doses for 10s A l a m  employees- I 
Safety Development Cenkr. . . 0.01 rem to 0.75 rem. 
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Figures 6-9 provide radiation exposure monitoring &la for 
1990. 
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Figure 6. Laboratory employees monitored for radiation 
exposure. 
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Figure 7. Collective dose summary for Los Alamos 
employees. 
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plutonium, and m i u m  urine assays (by measuring urine 
samples). If a high reading is recorded for an individual, 
HSE-1 investigates in an effort to reduce future risk. 

In vivo chest count rksults that prompt further investigation 
by HSE-1 include those of 11 rianocuries (nCi) for 
plutonium-238.23 nCi for plutonium-239, or 0.3 nCi for 
americium-24 1. 

polent iwntaminawb$h&to  nium or americum. the 

Year 

Figure 10. Radiatlon exposure for Laboratory employees, 
1982 through 1990. 

Figure 10 indicates external radiation dose trends for some 
specific Laboratory employee groups. The group with the 
highest average dose is indicated for each year. Additional 
neutron shielding placed at some high-level neutron 
exposure operations and the effons of all radiation workers 
to keep exposures as low as reasonably achievable 
(ALARA) have resulted in decreased dose levels in recent 
Y-. 

m l e n t i w n t a m i n a w b $ h & t o  nium or americum. the 

Radlation Exposure at TA-55, CMR, and TA48 

The average monthly collective dose at TA-55 during 1990 
was 10.6 person-rem. well below the 1989 average of 
15.42 person-rem. The monthly collective dose fell fairly 
consistently, from January's 14.72 to November's 736. 
Average whole-body doses at CMR and TA-48 were as low 
or lower than rhose for 1989. 

The dose to body extremities (primarily hands) at these. 
siles also deaeased The average collective extremity dose 
at TA-55 was 32.75 person-rem, compared to 42.6 person- 
rem in 1989. Quarterly collective extremity doses varied 
greatly, mging from a 23% increase over the 1989 firsl 
quarter average, to a 47% drop from h e  1989 fourlh 
quarter average. Extremity doses at CMR and TA48 
remained very low-at cr below 1989 levels. 

Internal RadIatlon Exposure 

Internal exposure is detennined through in viw body 
measurements (using a whole-body counter). and uitium, 

An lnlernal Body Burden calculation may prompt further ' 

investigation if it reveals an increase of 2-nCi plutonium o! 
americium over the last measurement 

Wound Counts. When an individual is injured in an are8 , 

wound is evaluated by direct measurement for possible 
radiation. If the contaminant level in the wound exceeds a 
4-nCi action level, a Los Alamos physician uses a superfi- 
cial surgical process to remove or clean affected tissue. 

Of the 59 persons on whom wound counts were per- 
formed, we detected no activity in 50. Two showing 
positive values (0.5 nCi and 0.6 nCi) were on old wounds 
h t  occurred in 1989. Five showed wce quantities of 
americium-241, possibly from surface contamination. 
Two others included 0.9 nCi weapons-grade plumniunr 
read on an abrasion and 4 5  nCi in a puncture wound. An 
HSE-2 physician performed surgical debridement on the 
latter, reducing contamination below the detection level. 

LAMPF Shutdown Radlation Exposure 

The Los Alamos Meson Physics Facility (LAMPF) 
maintenance shutdown staned on October 2,1989. Tabk 
ll presents the radiation exposure summary for the 
personnel most directly involved in the repair, mainte 
nance, and modifcation operations Lhrough April 29, 
1990. The exposures of these individuals are tracked on a 
daily basis using pocket chamber dosimeters. 

TABLE 11. LAMPF shutdown radiation exposure summary 
(October 2,1989, through Apfil29,1990). 

Average 
Dose No. 01 Dose 

MP-5 2 0 .  840 151 
M P I  26 80 7 
MP-7 32 925 391 
MP8 13 315 93 
MP-10 7 40 6 
P U N S  6 75 . 21 
INC- 11 3 785 325 
HSE-11 18 360 1 49 

Totals 125 925 166 

I2& 
Group People (mrm) ( m r W  
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No individual received greater than 40 mrem in any single 
week, compliant with h e  ALARA guideline for shutdown 
periods at LAMPF. For h e  30 weeks of the shutdown. the 
highest individual average is 31 mrem/wk. 77% of the 
guidelines. The cumulative resulls reflect the fact that this 
shutdown has been longer than average, allowing more 
decay time before we worked on the most activated 
components. We  also made no major repairs or modifica- 
tions. 

Stack Effluent and Offsite Dose Calculations 

We measure effluents from 86 exhaust air slack and vents 
in a effort to deternine the quantity of radioactive mami- 
a l s d i s c h a r % e d - t o - L h e ~ ~ e n ~ t i t i ~ ~ l ~ ~ j n -  
1989 and 1990 (bough  December 21.1990) are listed in 
Table 111. Figure1 1 provides data on nuclide releases at 
Los Alamos in 1990. 

Table 111. Airborne radioaclive elfluent releases at Los 
Alamos in 1989 and 1990. 

Nuclides 

plutonium-238 and 
plutonium-239. 

umnhm-235 and 
~ & ~ m - 2 3 8 '  

MFP 
PhoSphoNS-32 

argcn 41 

hydrogen3 (gas) 

hydmgm-3 (waler) 

GMAP' . 
PIVAP' 

S P P R O  

CY 1989 

45 pci 

393 pci 

435.000 p a =  

18 pci 

222 ci 
14.400 ci' 

42 G 

157.000 Ci 

0.1 G 
- 

CY 1990 

26 pci 

240 pci 

1.08s pa 

163 ci 
6.400 G 

320 ci 

123.400 G 

0.08 ci 

2 c i  

9 

'Plutonium values conLain undetemined traces of am&- 
cium-241. a mansformation product of plutonium-241. 

bDocs not include aerosolized uranium from explosives 
w i n g .  

"Includes a release of 434.000 pCi from TA48. FE40, in 
Ocloba. 
dDoes not include 625 Ci of argon 41 present in gaseous, 

mixed activation products. 
Qcludes an estimated release of 1800 Ci from T A 4 1  when 

the stack monitor was inoperative. 
f G ~ u s  mixed activation product. 
8Pdcula1elVapor activation proa~ets .  
"Spallation products. 

Airborne radioacuve emissions are monitored a1 h release 
poinls at the Laboratory. Total airborne qiss ions de- 
creased substanhlly from those in 1989 (see Table HI). 
This was primarily due to a 20% decrease in releases of 
airborne acljvation products from LAMPF. Total amount 
released throughout the Laboratory also decreased 20%. 

In 1990, the estimated maximum individual effective dose 
was 3.1 mrem. or 3.1% of DOE'S 100 mrem/year standard 
for all pathways. This dose resulled primarily from 
external radiation from shm-lived airborne emissions 
from W F .  The effective dose eshale 8ccounu fur 
self-shielding and shielding from building. 

-MedicaLllrogram 

Workers' Compensation, DOE Order 5480.8. Worker's 
cornpinsation personnel repon that institution of an in- 
house pharmacy has obviated the need fur opening . 
worker's compensation cases simply for the purpose of 
filling prescriptions. The monthly cos1 of keeping a case 
open in $125. Net average monthly savings is approxi- 
mately $1.750. 

Although the number of employees reporting injury time 
has been relatively constant. the amount of injury lime 
reponed has decreased 40% compared to 1989 usage. 

D ~ g - F r e e  Workplace, Omnibus Dnrg Law 1988. The 
supervisor mining module was implemented in 1990 and 
supervisory training is essentially completed acmss the 
Laboratory. HRD continues IO hold classes far supervi- 
sory personnel who missed class in the fm round; 
substance abuse training for the general employee popula- 
tion is being implemented by supervisors. 

Medical Sumelllance, Medical Program and Medical 
Evaluations, DOE 5480.8. Clinic activity in support of 
5480.8 directives for periodic medical examinations and 
medical surveillance and certification programs for 1990 
follows. This activity includes services 10 LANL, Johnson 
Controls. DOE. Mason-Hanger. and Los Alamos County 
Elre Department 

5,276 physical examiniuions 
I .lab employee assislance 
7.474 clinic visits (industrial) 
5.414 clinic visits (nonindusuial) 
3.608 immunizations 

633 mammograms 
484 non-PE drug testing 

1.03 I cholesterol counseling 

12 
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Plutonium Releases 
Total = 26pCi 

e4 stacks 
21.4% 

TA-3-29. FE-19 
77% 

TA-3-29. FE-28 
1.6% . 

. .  Uraniurn-235 Releases uranium-238R;elea'sesases 
Total a 52 pCi 

TA-346, FE-13 
78.7% TA-3-29. FE-23 

70.3% 

mer sfads 
15% 

TA-21-3. FE-6 . 7.7% 
14.7% 

\ 

Tritium Gas Releases . Mixed Fission Product Releases 
Total E 1085 fl Totel = 6720 Ci 

TA-414, FE-17 
66.2% Other stacks 

37.996 

Figure 11. Nuclide releases by stack in 1990 at Los Alamos National Laboratory. 
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Personnel Security Assurance Program and Personnel 
Assurance Program Implementation of the DOE Person- 
nel Security Assurance Program @ S A P )  is awaiting 
refinement of key elements related to drug testing and 
medical standards for reliability on human subjects. A 
revised draft of the standards was developed in December 
1990 and awaits review at the next (spring 1991) meeting 
iof aU DOE contractor medical directors. lmplementauon 
of PSAP in Lhe spring of 1991 is anticipated. Drug testing 
.has been included in prospective orders for changes in the 
Personnel Assurance Program. A request for quotation for 
drug testing services is in process. 

I Resource Consewation and Recovery Act 
I 
I 

I 
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New Mexico State Environmental Improvement 
Division 

I 
The University of California filed a declaratory judgment 
in the US District Court asking to it void condilions 
imposed by the EID on Ihe Laboratory's operation of a 
solid waste incinerator, arguing the state does not have 
jurisdiction to impose such conditions. The federal cow 
denied a state motion to dismiss the federal case based on 
issues regarding jurisdiction. However the federal court 
upheld a state molion to include the University in respon- 
sibility for meeting conditions of EID rulings. The state 
supreme corn placed a stay on any applicable stak 
litigation (specifically an appeal of the €ID finding) unlil 

National Environmental Policy Act 

-the-re8eraljudpentisseuled. 
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Hazardous and Solid Waste Amendments. The Environ- 
mental Promtion Group has completed several interim 
action reconnaissance sampling projecls to investigate 
potential impacls of Solid Waste Management Units 
(SWMUS). 

EID ksued and l a m  iescindql a Notice of Violation 
(NOV) letter in December. citing ha t  information required 
by the Laboratory's hazardous waste permit had not been 
submitted within the required 30-day period after h e  end 
of the quaner. In accordance wilh the permit, a solid (Le.. 
any solid, semi-solid, liquid. or conlained gas) waste 
stream must be characterized and quarterly reports 
submitted to the state. 

Solid Waste Management Units. HSE-13 p r e p a d  a repon 
for EPA that identified SWMUs that will be investigated 
under the Environmental Restoration Rogram. This 
repon listed over 2000 sites ranging in size from a few 
square feet to over 60 acres. These sites are aggregated 
into 24 operable uniU f a  investigation and ultimate 
correction as needed. 

Solid Waste Stream Characierlratlon. Intemational Tech- 
nology Corporation has conducted approximately half of 
the initial solid waste stream characterizations, including 

4 I, TA-55. TA-60, and TA-61. Characlerization includes 
investigating essentially every building, mom, outside 
storage area, and so on, where solid wasles may be 
generated, stored, or mated. 

T A 4  through TA-15, TA-18, TA-21, TA-22, TA-28, TA- 

The US Environmental Protection Agency (EPA) hued 
its portion of the Resource Conservation and Recovery 
Act (RCRA) M o u s  warn pennit to the Laboramry in 
accordance with the federal Hazardous and Solid Waste 
Amendments. Primary emphasis addressed investigation 
and corrective action of any continuing release of a 
hazardous constituent horn a SWMU. EPA has not 

' 

granted administrative authority for the pennit to New 
Mexico. 

DOE/HQ requested additional revisions and corrections in 
the Environmental Assessment (EA) for the Weapons 
Engineering Tritium Facility. SubsequenOy, DOE sent the 
EA to the state of New Mexico in mid-December for its 
review. This is the first EA from Los Alamos that has 
been sent to the state. 

The Laboratory also sent twenty-two EAs to DOE, 
including the New Production Reactor Modular High- 
Temperature Gas Cooled Reaclor Critical Experiments (a 
project to deteimine cemin parameters rhat are necessary 
to the designs under review for the New Production 
Reactor) and the Relocation of Superconducting Ceramics, 
Mechanical Characwizahn and Filament Winding 
Laboratory. 

Twenty DOE Environmental Checklists (DECs) and a 
final draft of the environmental assessment (EA) for the 
Materials Science Laboratory were submined to DOE. 
Comments were received on rhc EAs for the Weapons 
E n g i n d n g  Tritium Facility and the Scintillation Vial 
Crusher. Both EAs are being revised. 

Clean Air Act 

Air Ouality Source Reviews Air emissions were estimated f a  
37 Laboratory pmjecu. Based on the information supplied 
by the operating groups. none of these source reviews 
indicated that an air quality permit would be required 

OpenBumlrrgpannltAppIlcatknI HSE-8 preparedan 
application f a  an open buming pennit application for 
testing oadnance exposure to fire at the Fm Testing Facility 

expected, this permit will authorize limited releases of air 
pollutants from burning jet fuel. 

I~~atedatTA-11 andoperatedbyWX-11. Ifwda~ 
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Em$sions Inventory. CLS4 compleled volunlary prelimi- 
nary air emission invenuny/question& forms. Overall. 
resulu were encouraging; however, a few changes wece 
ma& to the forms based primarily on respondents' sugges- 
tions. The f m s  were sent to appropriate line managers in 
the fua quarler of 1991. 

National Emission Standards lor Hazardous Air PoIlutanLF. 
HSE-8 inspections of asbestos removal operations 81 TA48 
and TA-53 noled improvement in asbestos waste contain- 
ment Johnson Controls is establishing procedures to notify 
HSE-8 so hat we may now the EID within 30 days. as 
they require. HSE-8 is stiU bying to find a way to document 

m d s  do not show location where the waste on'gi-d 
and each load sent 10 California may contain  was^ from 

i 

the disposal Of asbestos waste sent to California HSE-7 i 
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numerous si=. The two groups are to m e  up with a 
uacking syswn. 

The EPA's National Emissions Standards for Hazardous 
Air Pollulanu Program (NESHAP) requires that radiation 
doses to the public during 1989 from airborne radioactive 
releases from the Laboratory and other DOE facilities not 
exceed 25 person-rem/year to the whole body and 75 
person-rem/year to any organ. The maximum individual 
whole-body dose from theLabomlwy's 1989 airborne 
releases was 11 person-rem, 44% of the EPA standard. The 
maximum organ dose was 13 person-rem, or 17% of the 
dose limit for any organ. See New and Revised Regdawns 
and Orders for information on revisions to this d e r .  

Clean Water Act 

Spill Revention Control and Countermeasures Plan. HSE-8 
submitted the Laboratory's Spill Prevention Control and 
Countmeasures (SFCC) Plan to EPA Region VI. This 
plan includes a Best Management Practices Program and 
was submitted as an addendum to the Laboratory's 
NPDES Permit Reapplication. which was submitted to 
EPA in Sepwbez of 1990. 

Two secondary containment units were built for the drum 
storage area of the Johnson Controls warehouse.. Condn- 
ment was also constructed for the loading and unloading 
m a  of TA-03-22 for the Power Plant backup fuel storage 
tanks. Eight drum storage lockers were purchased with 
Corrective Activities Funding and provided to AT. P. 
MST. LS. and ESS Divisions to assist in drum storage 
requirements under the SFCC Plan. 

NPDES Pennil Modification Package. HSE-8 submitted an 
NPDES Permit Modification package to the EPA (with a 
copy LO EID) on behalf of LANL and DOVLAAO 
requesting the addition of twenty-one new outfalls. 
reactivation of two outfalls. deletion of six oulfalls. 

. 

information regarding planned changes for six existing 
ourfalls. and additional infomation for two existing 
outfalls. Also included in the permit modification were 
Notice of lnlent to Discharge forms for all new, reacti- 
vated. and allered outialls. as required by EID. 

During the fourlh qumer, the Laboramry and EPA agreed 
to a settlement of the $12,000 penalty for the acid releak 
from the TA-3 Power Plant. Compliance for the sanitary 
facilities has fallen off from previouIyears. and additional 
follow-up is needed from HSE-8 to ensure that ENG-8 ayd 
Johnson Controls personnel increase their efTom to meet; 

Jn_l9P(LLh&boqeXrppApndisCkaw- 
on 44 of h e  1,971 industrial waste samples mled and nine 
times for 284 domestic waste samples tested. See Figure 
12 for details. 

efnuent limits. I 

Domestic Waste Discharges 
(9 violations in 284 samples) 

3.296 

compliance u 
Industrial Waste Discharges . 

(44 violation m 1971 samples) 

Rgure 12 Laboratory NPDES permit compliance vems 
violations for 1990. 

To support the Laboratory's NPDES permit, HSE-8 is 
directing liquid waste stream identification and character- 
ization studies throughout the Laboratory. These studies 
rn necessary to confm or d i n e  the information needed 
to properly permit the Labomtory's wastewater discharges. 
This study consists of dye resting. inkrviewing employ- 
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ees. and coordinating Engineering Division employees 
who are determining sources, concentxations, and volumes 
of pollutants discharged in waste sueams. 

Two sanitary holding tanks at "A49 were converted into 
septic ueaunent syslems by constructing evapoaanspira- 
tion beds. These beds will prevent overflows from the 
sanitary holding tanks and violations of Lhe Clean Water 
ACL 

Safe Drinking Water Act 

Quanerly total hihalomethane samples were collected as 
required by the State of New Mexico's Scientific Labora- 
tory L)ivisIon lor analysis and compliance repomg. i 
R ~ ~ I I I I S  are expected early in 1991.- previous analyses for 
total uihalomethane in 1990 were within regulatory limits. 

Johnson Controls Environmenlal Suppon Section col- 
lected samples for determination of coliform bacteria 
numbers in each of the technical areas and in representa- 
Live sections of the Los Alamos and White Rock commu- 
nities and found these numbers to be within slandards 
during 1990. 

HSE-8 compleled Safe Drinking Water Act chemical 
analysis of the Otowi Well #4 and Otowi Well #1 lest 
pumping phase in March. Analytical data from h s e  
samples werewithin acceptable standards. The State of 
New Mexico's Scientific Labopmy Division performed a 
full chemical analysis. Sumeillance samples collected 
from the water distribution system were analyzed for 
volatile and semi-volatile organics and found to be within 
acceptable limits. 

Toxic Substances Control Act 

During the second quarter, a new contractor inmoduced a 
FCB retrofilling process for msfonners that requires 
only one remfill, which allowed m f i l l i n g  of LAMPF 
mnsformers to be completed prior to scheduled beam 
activities. The bansformers should be decertified by June 
1991. Nine aansfonners were reclassified to non-FCB 
status according to 40 CFR 761. The remaining two are 
expected to be reclassified by April 1991. 

The Laboratory has neither high- nor low-voltage network 
FCB transformers and is therefore in compliance with use 
and restrictions. effective Oclober 1.1990, that govern 
such equipment. All radial PCB transformers in use at the 
Laboratory are equipped with electrical protection to avoid 
m s f o m e r  rank ruptures caused by high current faults. 

The only PCB hydraulic system in operation at the 
Laboratory, an elevator. was replaced. Before its replace 

ment, it was retrofilled with non-PCB oil and tested as 
required by regulations. 

An educational program for ENG Division's area courdi- 
nators was designed to provide a beau way to address . 
infractions involving combustible malerials located within 
five meters of PCB uansformers. HSE-8. with help horn 
HSE-7 and HSE-DO. has developed a FCB disposal 
tracking system to facilitate information retrieval for 
reports required by the regulatory agencies. 

HSE applied for and received a FCB Activity Number to 
use when generating, storing. and transponing items hat 
conlain or are contaminated with FCBs. HSE-8 continues 

m d e \ r e l o p a - c o m p u ~ ~ d i ~ ~ ~ d ~ ~ ~ -  
SySlem. 

The Scyllac facility at TA-343 was extensively sweyed 
for PCBs and Lhe analytical chemisuy results show only 
mce amounts ( 4 0  pg/IOO c m 3  present. 

Polychlorinated Biphenyls Equlpmenr 1 oan Program 'Ihc 
Polychlorinated Biphenyls Equipment Loan Program deals 
with equipment potentially containing PCBs that was 
loaned to academic institutions, government entities, and 
other private organizations by the University of California/ 
Los Alamos National Laboratory. Thirty Laboratory 
groups in 14 divisions have loaned out government 
electrical equipment that may contain FCBs. 'he equip 
men1 has been loaned to 48 academic institutions. 15 
government entities. and 15 private organizations. The 
equipment includes transformers. capcirors. elecaomag- 
nets, voltage regulators. switches, circuit breakers. and 
vacuum pumps that were loaned from the early 1970s to 
1988. 

HSE-8 staff is concerned that universities or small 
research-osienled organizations may no( be informed about 
the Toxic Substance Control Act. which regulates PCBs. 
Therefore, we 
potential presence of PCBs in electrical equipment on loan 
to them. In addition. the University of California/Los 
Alamos National Laboratory has attempted to identify and 
inventory all PCB-su-t govemment-owned electrical 
equipment by contacting Ihe loan entities and manufactur- 
ers. and by visiting the organizations to which equipment 
has been loaned. 

attempting to notify all clients of the 

' 

HSE-8 has visiled b e e  organizations and identified and 
inventoried 377 pieces of equipment. Of h s e ,  % 
capacitors were determined to contain PCBs above 
50 ppm. In mperation with the client, the Waste Man- 
agement Group (HSE-7) coordinated transportation and 
disposal by Rollins Environmental Services (LANL 
contractor). The capacitors were taken to an EPA- 
permitted incinerator or chemical waste landfill. HSE-7 
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I plans to continue identifying, inventorying. and removing 
h e  eauinment through 1991. 

RPS. are established for most common radio-nuclides. 
An imporlanl new requkment of the Order is that the 

Toxicity Characteristic Leaching Procedure 

HSE-9 has implemented the Toxicity Characteristic 
Leaching Procedure (TCLP) to replace previously used 
procedures. We are c m l l y  comparing the two proce- 
dures and lookhg into the feasibility of extracting samples 
at TA-50 and supplying an aliquot to the organic section 
for its semi-volatiles, pesticides, and herbicides analysis. 
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Accidentllncident Reporting 

DOE Order 5000.34 "Accidenlllncidenf Reporting and 
Performance Indicafors." This order went into effect on 
October 1,1990. and specifies process and procedures for 
reporting accidents and incidents. Using a set of criteria, 
every reportable accidenfincident is categorid as 
Emergency, Unusual Occurrence, or Off-Normal. Nolifi- 
cations are made within specified times and a reporl 
submiued wilhin 24 hours. Follow-up is required within 
ten days and a final repon must & filed when the 
accident or incident is resolved. In 1991. this Accidenv 
Incident Reporting System will be the basis of all repodng 
ai ~e Laboratory. 

From September duough December, 44 incidents were 
reported in the following caEgories: 

Emergency-These most serious occurrences require h a t  
h e  alen status be increased for onsite personnel and, in 
certain cases, for offsite authorities. 

Unusual--These nonemergency occurrences have signifi- 
cant impacts or potentially significant impacts on a DOE 
site. 

Off-Normal--These abnonnal or unplanned events or 
conditions may adversely affect safety, security, environ- 
ment, health. performance, or operation of a facility. 

Radiation Protection 

DOE Order 5400.5, "Radlation Proiecfion of the Public and 
the Environment " The Order sets new limits on radialion 
exposure (radiation protection standard, or RPS) to the 
public and establishes concentration limits of some 
radionuclides in air and water (derived concenuation 
limits, or DCGs). The RPS is now 100 mredyear from all 
exposure pathways. DCGs, which are based on the new 

DCGs h e  applied at the point of discharge of liquid 
emuent. rather Lhan at the facility boundary. HSE-7 and 
HSE-8 are evaluating the effect of these requirements on 
TA-SO liquid discharges to Monandad Canyon. 

4pCFR 61 subpart H "National Emlsslon slandards for 1 
Emissions of Radlonuclldes other than Radon fromDepafl- 
menr of Energy Facliifies" This regulation lowers the ! effective dose equivalent to any member of lhe public 
from previous years.  he new sulndards state that 'Emis- ! 
sions of radionuclides to the ambient air from m e n (  
of Energy facilities shall not exceed those amounts thal , - w o u l d ~ u s e - a n ~ ~ ~ ~ ~ ~ ~ 4 e ~ ~ ~ ~  
year an effective dose equivalat of 10 mm/yr. 

Tolerable exposure to individuals was lowered from 25 
mredyear (whole body) and 25 mrem/yr (any organ) to 
10 mredyear (effective dose equivalent). The Laboratory 
cmenlly generales an off-site effective dose equivalent to 
the public slightly less than 10 mremEyear. HSE-I is 
developing a plan to fulfill the sampling criteria for this 
regulation. The regulation, which was issued December 
15,1989. became effective in March 1990. 

DOE Order 5480.11, "Radlalion Prolection for Occupational 
Workers." In collaboration with HSE-1, HSE-9 completed 
developing an alpha spectoscopy procedure for analyzing 
uranium in urine samples to mffl he latest requirement to 
more accurately estimate the total body dose of uranium. 
About909b of the uranium is recovered and the alpha- 
spectra give good resolution of the several isotopes. HSE- 
9 staff members are in rhc process of comparing precipita- 
tion of uranium on calcium oxalate vexsus complete 
dissolution. The precipitation method is expecled to work 
well, and is preferred because it saves Lime during analy- 
sis. Some additional standard reference data are needed 
for adequate calibration. 

L 

Occupational Health and Industrial Safety 

Rnal Standard for Occupaflonai Exposure to Hazardous 
Chemlcals In Laboratoffes The Occupational Safety and 

. 

Health Administration (OSHA) issued a final slandard far 
occupational exposure to hazardous chemicals in laboram 
ries that establishes performance provisions 10 further 
prowl laboratory workers against hazardous chemicals in 
he work environment. The final standard applies to all 
laboratories that use hazardous chemicals in accopdance 
wilh the definitions of "laboratgr use" and "laboratory 
scale" provided in the standard. HSE-5 will funher 
evaluare o p t i o n s  at the Laboratory to determine which 
will be affected by this regulation. 
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' Under the standard. laboratorks will be required to w r h  
and implement a chemical hygiene plan (CHP) ID prevent 
overexposure of employees 10 hazardous substances. The 
CHP. which must be in place by January 31.1991. musl 
include necessary work practices. procedures. and policies 
to ensure the protection of employees. Additional require- 
ments include employee mining and information. medical 
consultauon and examinations. hazard identification. 
respiralor use. and record keeping. The standard went into 
effect M a y  1.1990. 

Bioassay Program Changes. During the investigation of 
the tritium exposure at WX. some deficiencies were 
perceived in the vitium bioassay program. To correct 
these deficiencies, we are making some adminisuative 
changes including updating the procedures for sample 
collection and logging and in the documentation of sample 
pickup from the sites and delivery ID lhe analytical 
laboratory. The new regulation requiring TCLP exuac- 
Lions took effect October 1.1990. 
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Tissue Analysis System Work Halt. In May, Dr. William 
Greendyke. LANL Medical Director and Chair of the 
Human Studies Review Committee (HSRC). confimed 
h a t  this program did not require HSRC review and 
approval because all tissue being analyzed is posunom 
tissue. which is not under HSRC jurisdiction. However. in 
August DOE notified Ron Walms. Asmiale  Director for 
Research. b a t  HSRC review is required. W a l m  subse- 
quently direcled HSE-9 to cease all analytical analyses of 
human tissue until the program was reviewed and ap- 
proved by HSRC. We  stopped analytical work as soon as 
samples could safely be smred, and Jim Mclnroy prepared 
and presented documenlation to the HSRC describing the 
Tissue Analysis ProjecL HSRC then approved the 
p r o m  and Walters forwarded the approval 10 DOE. 
which concurred. However, due 10 the inlemiption in 
work, no analyses were completed in August Lhrough 
October. 

Occupallonal Safety and Heath Admlnisftation review d 
DOE Healul and Safety Program The Secretary of Energy 
requested that h e  Occupational Safety and Health Admin- 
istration (OSHA) of the Deparrment of Labor perfonn a 
comprehensive evaluatidn of DOES Health and Safety 
Program. OSHA anticipates inspecting at least En Govern- 
ment-Owned ConIracmr-Opemted (GOCO) sites and 
several DOE Operations offices. Also to funhex its 
evaluation, OSHA plans on participating in a number of 
Tiger Teams. I& report is expected in early 1991. DOE is 
likely to be required to signifxantly revise its inlernal 
OSHA program. 

Environmental Protection . 

NaUonal Environmental Policy Act The National Environ- 
mental Policy Act (NEPA) compliance was significantly 
altered by Energy Notice (SEN-15-90). The notice has the 
stature of a DOE Order and was made effective on the dale 
Secretary Walkins signed the document (February 5. 
1990). Previously, NEPA decision making authority was 
shared between LANL and DOWAL. The new approach to 
NEPA q u i r e s  that all NEPA documentation be submitkd 
to DOUHQ, and its decisions will be based on calegorical 
exclusions, environmental assessmenu (EAs), environ- 
mental impact statements (EISs). Allhough the Order was 
effective immediady, there w m  no guidelines for 

Albuquerque Operations Office @oE/AL) have been 
developing interim guidance documents. and DOWHQ 
held several information sessions in Washington. D.C. 

. 

, .  

' . 
* 

~ m l e m e n t a t i o I . l J m 3 h d q ~ m ~  

The implementation will have significant consequences for 
the NEPA program at all DOE facilities. particularly at the 
Laboratory. The N€PA program here had been delegated 
authority to approve categorical exclusions. which staled 
that a project h a t  fell into a set of activities that were 
determined by DOE to be without significant environmen- 
I& impact by Lheir nature (eg., mainlenance, replacemtrris. 
parking lots, a.). Under SEN-15-90. all categorical 
exclusions must be approved at DOUHQ. Since February. 
11 checklists and 2 EAs have been prepared and forwarded 
10 DOE/HQ for review. Currently. 78 checklists are in 
preparation. 

DOE/= has requesled that the taboralory submit a DOE 
Environmental Checklist for all pmjects and activities. for 
HQ approval as a categorical exclusion. or for HQ . 
determination that an EA or an EIS is needed. In prin- 
ciple, no projects or activities may proceed unlil DOUHQ 
has made a decision. 

The HSE NEPA staff met with the Labomlory Environ- 
mental Review Committee (LERC) on April 12 to discuss 
proposed responses ID the new DOE Order. LERC and 
HSE- DO recommended that the NEPA staff prepare an 
implementation plan. outlining the sreps necessary to 
achieve compliance by June 1.1990. 
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Updates for the Environment, Safety, and 
Health Manual 

Table 1V lis& new and revised materials for the Environ- 
ment, Safety, and Healih Manual Lhat were distributed 
during 1990. Brief synopsis of major revisions are . 
provided below. 

fable IV. Environment Salefy, andtfealfh Manuaiddocuments published In 1990. 
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I Reference New/ . Publlcatlon 
Number Revised Date I Item 

ALmPrOgram AR 3-8 

Application for Operator Cenification 
for Cranes and Hoists 

Binder Title: Environment, Safety, and Heallh Manual 

HS Form 13-2A 

Chemical. Hazardous, and M i x e d  Waste 

Cranes, Hoists, and Rigging 

AR-I@3 

AR 13-2 

Emergency Preparedness AR 1-2 

Emergency Preparedness TB 101 

Fire Proiec tion AR 11-2 

lnspection Checklist for Forklifts and 
Powered lndusaial Trucks 

HS F o ~  13- 1 B 

Nuclear Criticality Safety AR 4-1 

Nuclear Criticality Safety TB 401 

Radiation Protection Program AR 3-1 

Radioactive Solid Waste Disposal Record 

Support Services Directory 

Title Page: Environment, Safety. and Health Manual 

HS Form 10-2A 

Use of Chemical Carcinogens AR 6-3 

new 

revised 

revised 

revised 

revised 

revised 

revised 

new 

revised 

revised 

new 

revised 

revised 

revised 

revised 

revised 

1 1 m m  

3/90 

6/15/90 

6/1m 
3 f 3 m  

5/15/90 

511 5/90 

. 11~m 

1/90 
(sent 1/15/90) 

11/1519O 

1 0/15t90 

11/3om 

12/39 . 
(sent 1/w90) 

3190 

6/15/90 

2190 
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ALARA Program (AR 3-8) explains the DOE Order 5480.1 1 
operating principle of ALARA (as low as reasonably 
achievable). an integral pan of the Laboratory's overall 
safety program. 

Binder Title: Environment, Safety, and Health Manual. The 
Health ond SNety Manual has been renamed. 

Chemical, Hazardous, and Mixed Waste (AR 10-3) replaces 
Ithe August 1984 version titled "Nonradioactive Chemical 
lWaste." The new AR includes information on mixed 
'waste. additional detail about hazardous and chemical 
waste, and incorporates Resource Conservation and 
Recovery Act and the New Mexico Hazardous Waste 

i 
I 

Nuclear Criticality Safety (AR 4-1) replaces the version 
dated August 1984 and has been expanded with criticality 
safety rquirements for emergency preparedness and 
additional references to pertinent documents. 

Radiation Protection Exposure Standards (AR 3-2) com- 
pletely revises "Radiation Monitoring lnsuumentation" of 
August 1984. The new document reflects DOE order 
5480.1 1 and provides upper limits for radiation exposwe 
at the Laboratory. 

Radiation Protection Program (AR 3-1) comple ly  revises 
"Personnel Radiation Exposure Conml" of August 1984. 
The new document reflects DOE order 5480.1 1 require 
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Cranes, Hoists, and Rigging (AR 13-2) summarizes the 
Laboratory's Crane Safety Program, which minimizes the 
hazards associated with l e  use of cranes. hoists, and 
rigging. The new AR reflects new requirements for 
operating, inspecting. and maintaining the equipment. 
Accompanying forms have also been updated (see HS 

. 

FOITTU 13-2A through 13-2E). 

Emergency Preparedness (AR 1.2) provides the requirement 
for considering emergency response levels; developing 
site, facility. or operation emergency plans and procedures 
that supplement the Laboratory Emergency Response ' 

Plan; and establishing emergency communications 
systems. 

Fire Protection (AR 11-2) suta  the requirements of h e  
Laboratory's fue protection program and includes infor- 
mation on fire protection systems. fire sprinklers. fire 
extinguishers. maintaining exit paths, storing combus- 
tibles, and making facility tom and inspections. 

Support Services Directory provides the most current 
phone numbers and mailstops for HSE-3 and HSE-7 
support services personnel. 

Inspection Checklist for Forklifts and Powered Industrial 
Ttucks (HS Form 13-1 6). This form documenu five 
inspections performed on forklifts and powered industrial 
trucks. The form lists ilems that must be approved at each 
inspeclion and provides additional guidelines. Any i m s  
not approved must be cornled before the vehicle is 
operated. For each inspection, there is a space for the dace 
of inspection, the hour m e m  -ding of the vehicle, and 
the inspector's initials and 2 number. 

programs. 

Radioactive Solid Waste Disposal Record (HS Form 10-2A) 
replaces Ihe January 1990 version. Organizations generat- 
ing waste must complete this form for all waste buried or 
s t o d  at TA-54, Area G. Responsibilities awepted by 
those who sign the form are revised, the insrmctioris on the 
back of the form are expanded. and completion of Sections 
10 and 12 is mandatory. 

Use of Chemical Carcinogens (AR 6-3) gives the requk- 
- ments, for various aspects of using chemical carcinogens a~ 
the Laboratory: purchasing and receiving. operations 
(including synthesis. transfer, and dilution), medical 
surveillance. decontaminating and dtkommissioning, 
waste disposal, and iecord keeping. Revisions to this AR 
include a' addilion of several new substances regulated as 
carcinogens by OSHA and changes in the OSHA require- 
ments for such i m s  as establishment of regulated areas, 
engineering conml. change rooms, and warning signs. 
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RADIOLOGICAL RESURVEY AND EVALUATION OF 

BAYO CANYON, LOS ALAMOS, h'EW 

Executive Summary 
- . - __  - . _  

A portion of Bay0 Canyon, located in Los Alamos 

County in north-central New Mexico, was used be- 

tween 1944 and 1961 as a site for experiments em- 

ploying conventional high explosives in conjunction 

with research on nuclear weapons development in- 

MEXICO 

itially under auspices of the US Army Manhattan RADIOLOGICAL RESURVEY W D  . 

Engineer District and later the Atomic Energy Com- 
EVALUATION OF BAYO 
LOS ALAMOS, :JEW MExBR&q= 

mission. The explosive test assemblies usually in- .-~-- 

cluded components made from natural or depleted 

uranium and  a radiation source for blast 

diagnostics. The sources contained several hundred 

to several thousand curies of '"'La (half-life 40.2 h) . 

and a small proportion of wSr (half-life 28.1 yr). The 

explosive detonation resulted in the dispersion of 

radioactive materials-uranium, lroLa and Y3r-in 

the form of aerosols and debris to the atmosphere 

and onto the ground around the firing points. 

Radiochemistry operations 'conducted at the site 

resulted in the generation of liquid and solid 

radioactive wastes, which were disposed into sub- 

surface pits and leaching fields. . 

1 
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The site was decommissioned by 1963 with the 

removal or demolition of structures, cleanup of sur- 

face debris, and excavation of contaminated waste 

disposal facilities. Radiological surveys resulted in 

the conclusion that the site was sufficiently free of 

contamination to permit the land to be released 

from Federal government control. The land was 

transferred to Los Alamos County by Quit Claim 

Deed on July 1, 1967. 

In 1976 the Energy Research and Development 

Administration (ERDA) identified the Bay0 Can- 

yon Site as one of the locations to be reevaluated as 

part of the Formerly Utilized Sites Remedial Action 

Program using modern instrumentation and 

analytical methods as a basis for determining 

whether any further corrective measures would be . 

desirable. This resurvey was undertaken by the Los 

Alamos Scientific Laboratory (LASL) under con- 1 

0 

tract to ERDA and subsequently to the Department 

of Energy. 

The resurvey utilized information from a number 

of routine and special environmental surveillance 

studies conducted previously by LASL as well as ex- 

tensive new instrumental measurements, soil sam- 

I 

r 

. .  

piing, and radiochemical analyses. Results showed 
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that residual surface contamination due to 'OSr 

averaged about 1.4 pCi/g or approximately 3 times 

the level attributable to worldwide fallout. Surface 

uranium averaged about 4.9 pg/g or about 1.5 times 

the amount naturally present in the volcanic- 

derived soils of the area. Subsurface contamination 

associated with the former waste disposal locations 

is largely confined within a total area of about 10 000 

m' and down to depths of about 5 m. Of more than 

400 subsurface samples, fewer than 4% exceeded 20 

pCi/g of " O S .  

Health physics interpretation of the data in- 

dicates that the present population of Los Alamos 

living on mesas adjacent to Bay0 Canyon is not 

receiving any incremental radiation doses due to the 

residual contamination. Potential future land uses 

of Bay0 Canyon include development of a residen- 

tial area. 

Theoretical evaluation o such potential uses by f 
exposure scenarios including inhalation of con- 

tamination with by construction workers or 

residents indicate that increments of radiation ex- 

posure due to residual contamination attributable 

to Bay0 test operations would be small in com- 

parison with either radiation protection guidelines 
' 
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or natural background. The worst case evaluations 

indicate maximum increments of 0.6% of guidelines 

or 5.2% over natural background in the area. Most 

evaluations indicated increments of less than 1.5% 

Over natural background. Occasional use oof Bay0 

Canyon for recreational purposes by the present 

population incurs even smaller doses. 
, 
,'! 
! 

0 
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RADIOLOGICAL SURVEY OF BAY0 CANYON 

I. INTRODUCTION 

A. Purpose 

Early in 1976 the Energy Research and Develop- 

ment Administration (ERDA) identified Bay0 Can- 

yon as one of several locations once used in, or affec- 

ted by, operations of the U. S. Army Manhattan 

Engineer District (MED) or by early operations of 

the U. S. Atomic Energy Commission (AEC). Bay0 

Canyon was subsequently resurveyed in 1966-77 for 

possible residual contamination. 

Facilities in Bay0 Canyon were constructed dur- 

ing 1943 and 1944 by MED. They were operated 

from 1944 until late 1946 by MED and subsequently 

by the AEC. Bay0 Site was decommissioned under 

AEC auspices in 1963. At that time the site was sur- 

veyed by Los Alamos Scientific Laboratory (LASL), 

contractor to AEC for operation of the Bay0 Can- 

yon facility. Bay0 Canyon was deemed sufficiently 

free of radiological contaminants to be deeded to 

Los Alamos County in 1967 without restriction on 

public access.2*a Radiation surveys made during 

operations and the decommissioning survey in- 

dicated that some remaining radioactivity in the 

5 



soil gave radiation readings above natural  

background. The purpose of this resurvey was, 

therefore, to thoroughly document and assess 

radiological conditions within Bay0 Canyon, using 

modern instrumentation and analytical methods as 

a basis for determining whether any corrective 

measures would be desirable. 

B. Summary Site Description 

1. Location. Bay0 Canyon is adjacent to the 

townsite of Los Alamos in north central New Mexico 

about 100 km NNE of Albuquerque and 40 km NW 

of Santa Fe by air, as shown in Fig. 1. Bay0 Canyon 

is one of many canyons cut into the Pajarito Plateau 

shown in Fig. 2. 

2. Natural Charactersitics. Bay0 Canyon is * 

bounded on the south by Kwage Mesa and on the 

north by Otowi Mesa (see Fig. 3). The mean eleva- 

tion for both mesas is about 2160 m. The floor of 

Bay0 Canyon is about 2040 m a t  the location of the 

old site and the canyon slopes southeastward at  a 

3% grade. Bay0 Canyon has.a semiarid continental 

mountain climate characterized by normally fair ' 

0 

weather. Thundershowers in late summer provide 
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Los Alamos County location; north central New Mexico. 
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Fig. 2. 

Locution of Bay0 Canyon and the Pajarito Plateau. 
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Fig. 3. 

Location and layout of the former Bay0 Site. 
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most of the 47 cm total annual precipitation. Winter 

snows provide the rest. Clay soils and frequent tuff 

outcrops on the mesa tops support a piiion-juniper 

bushland. Weathering has produced a rocky talus 

1 .  slope facing the south from Otowi Mesa, which sup- 

ports a piiion-juniper bushland similar to that on 

the mesa tops. A sandy soil has developed on the 

talus slope facing north from Kwage Mesa and in 

the canyon floor, which supports a pine-fir overstory 

mixed with piiion and scrub oak, grading into grass 

and sagebrush on the canyon floor. 

3. TA-IO Mission. The facility installed in Bay0 

Canyon was designated TA-IO site and often 

referred to as Bay0 Site, Its layout is shown in Fig. 3. 

It was constructed to test assemblies containing 

conventional high explosives and including compo- 

nents fashioned from depleted uranium or natural 

uranium. The assemblies were loaded with a lroLa 

"source" of several hundred to several thousand 

I 

curies for blast diagnostics. The lanthanum (half- 

. life 40.1 hr)4 was contaminated with a small propor- 

tion of =Sr (half-life 28.1 y).' The '"'La was 

separated from its host material and prepared as a 

source in building TA-10-1. The assemblies were 

detonated at firing sites, which dispersed uranium 

10 
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and source activity to both air and ground. Liquid 

and solid wastes generated at TA-10-1 were in- 

troduced into waste pits near TA-10-1, resulting in 

some subsurface contamination. The firing sites are 

~ 

shown a t  the west end of Fig. 3, and TA-10-1 is a t  

the east end of Fig. 3. 

Operating details are discussed further in Sec. 

EA. ,  Site History and Operation. Figures 4,5, 6, 7, 

and 8 give an impression of the Bay0 Canyon facility 

prior to decommissioning in 1963. 

4. Summary of Radiological Conditions. From 

1949 through 1969 1.355 Ci of "natural uranium,"* 

1.218 Ci of depleted uranium (see Appendix A), and 

~ 

between 30 and 40 Ci of %r were dispersed to the 

surface environment of Bay0 Canyon and beyond by 

explosive testing (see Appendix E). An additional 85 

to  120 Ci of OOSr were deposited in waste handling 

facilities near TA-10-1 and some fraction of that 

amount migrated into the subsurface environment, 

i.e., below 30 cm. 

*See Glossary for a discussion. 

. . .  

. 

" I 
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Fig. 4. 

View looking east from Point Weather . .  on Kwage Mesa to CorLtrol Building TA-10-13 and its 

firing points (!&2). Personnel building TA-10-22 is in the background to the left and the 

chemistry laboratory is in the background just to the right of center. 
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Most of the OoSr and uranium released to the sur- 

face environs was associated with debris-uranium 

and other metal fragments-from the test shots. 

Most of this debris was removed, as were buildings 

and utilities, during decommissioning in 1963, leav- 

ing a comparatively small amount of radioactivity 

at the surface of the site and in subsurfacelayers of 

soil. Bags of debris gathered during decommission- 

ing read from 1 mrad/h to 12 mradh." 

Since decommissioning, only the 1977 resurvey 

has indicated traces of "OSr, and uranium debris in 

the top 30 cm-particularly across the 1.367 X 10" 

m' covered by the firing site and canyon floor grids. 

Vertical and horizontal distribution are uneven. 

With a few notable exceptions, this is in agreement 

with generally similar concentrations of "Sr in the 

small volumes of soil close to the alignments of for- 

mer waste disposal systems and a t  appreciable 

depths below the surface. Table I provides a brief 

summary. 

The 0-5 cm layer appears slightly more burdened 

with debris than other layers of the 0-30 cm surface, 

80 it is taken as illustrative of them. Of the 50 sam- 

\ 
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TABLE I 

RADIOLOGICAL CONDITIONS IN BAY0 CANYON" 
I 

Soil Concentrations Attributable to Bay0 Debris 
WSr (pCi/g)' u ( d g ) '  

Soil Depth I Meanb Meanb 
cm Range" Bay0 Debris Range" Bay0 Debris 

0-5 0.0-132 1 .o 0.5-12.0 1.6 
0 - 10 0.1-5.5 0.6 1.4-9.0 0.2 
0 -30 0.1-23.2 0.5 1.5-50 0.9 
0 -122 0.1-67.2 10.3 --- 

- - - __ - . - - - - - _ _  - 
Air Concentrations 

-~ _ _ _  I 

; 
V r  (fCi/ms)c U ( ~ g / m ' ) ~  

Range X f O  Range X f u  

Bay0 Canyon 0.09-0.13 0.11 f 0.03 2-134 52 f 9 
North Central 

'New Mexico 0.14-0.17 0.15 f 0.02 2-146 62 f 12 
I 

External Penetrating Radiation 

Bay0 Site 

Mesa Top 1 Mesa Top 2 Range x (* u )  

F w h '  22.9 19.1 17.7-24.8 21.1 f 2.2 

.Range is from all 1977 radiochemical analyses. 
bMean Bay0 debris is difference between mean of all generic radiochemical analyses VOSr at 0-5 
cm for example) and what has been determined to be background. 
cpCi/g, fCi/g, pg/g, p w h ,  pg/g. See Glossary for definitions. 
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ples, 1 exceeded 9 pCi "Sr/g and 22 exceeded 1.0 pCi 

%r/g. Random selection of 29 sample locations 

provided a representative sample distribution with 

a mean of 1.4 pCi O0Sr/g which is about 3 times the 

level of local WSr fallout. The maximum sample con- 

tained 132 pCi "Sdg. Of the corresponding 50 

uranium results, 1 exceeded 12 pg/g and $3 exceeded 
r, 

r 
4.00 pg/g. Random selection of 29 sariples gave a 

representative mean of 4.9 pg/g, which is 69% 

greater than primordial uranium a t  3.4 pglg. Results 

from the 0-10 cm layer and the 0-30 cm layer tend 

toward lower mean values and less divergence from 

the mean. 

Subsurface contamination is mostly low level and 

I 
within 10 m of TA-10-1 and its acid waste system. 

The highest levels of activity were found in one test ' 

hole a few meters north of TA-10-42. Of 423 subsur- 

face samples, 16 exceeded 20 pCi "Sr/g and 10 ex- 

ceeded 100 pCi @OSr/g. One sample containing 4400 

pCi gross B/g came from a depth of 24.4 cm in a test 

hole drilled in 1974. The maximum sample con- 

tained 24 OOO pCi gross B and came from between 

430 cm and 490 cm below the surface in the same 

I 

hole. 
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5. Present and Projected Use. Present use of 

the canyon is exclusively recreational, with abun- 

dant evidence of picnicking, trail riding (horses and 

motorcycles), hiking, firearms practice, some wood 

cutting, and some piiion nut gathering. Projected 

uses include possible residential and light commer- 

cial development. 

C. Summary Evaluation from Survey 

1. Present Use 

.Existing Population 

Air sampling results shown in Section N show 

that  exposure of current residents (on mesas 

overlooking the west end of Bay0 Canyon) to air- 

borne OOSr and uranium is no different than that of 

other north central New Mexico residents exposed 

to fallout Y3r and primordial uranium in air. 

.Recreational Use 

Recreational users will not spend as much time in 

the canyon as either potential residents or potential 

construction workers. Moreover, interaction of 

recreational users with the soil layers is basically the 

same as that of potential residents, and at  worst, the 

I 
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interaction is less severe than the worst case for con- 

struction workers. Consequently, 50 yr dose com- 

mitments for recreational users will be lower than 

for either potential residents or construction 

workers, discussed in the next paragraphs. 

2. Projected Use 

.Construction Workers 

Dose estimates for construction workers-in the 

event of canyon development-indicate that the 

critical organs are the lungs and bone. Moreover, 

the calculated 50 yr commitments would be, a t  

most, three orders of magnitude lower than current 

radiation protection guidelines. However, on the 

average they would be four orders of magnitude 

lower. 

.Residents 

Once background is accounted for, the total- 

integrated (internal plus external) 50 yr dose com- 

mitments to pertinent organs of the general resident 

population hypothesized for a developed Bay0 Can- 

yon are, a t  most, a fraction of a per cent of NCRP 

Guidelines and, a t  most, a fe\w per cent of the dose 

imposed on the same organs by the penetrating 

component of natural background. 21 
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11. SITE HISTORY AND OPERATION 

A. Site Operation 

Facilities for conducting experiments with high 

explosives were constructed in Bay0 Canyon in 1943 

for Project Y of the Manhattan Engineer District 

(MED). The facilities were utilized until 1961 for ex- 

periments relating to the development of nuclear 

weapons at  the Los Alamos Scientific Laboratory 

operated by the Universty (of California under con- 

tract to the AEC. In 1963 the Bay0 Site, alter- 

natively referred to as Technical Area 10 (TA-10). 

-was decontaminated and demolished. The land was 

' turned over to Los Alamos County in 1966. 

The principal structures comprising TA-10 (see 

Fig. 3 or 14) included a radiochemistry laboratory 

(TA-10-1). two assembly buildings (TA-10-10 and 

TA-10-12), an inspection building (TA-10-8), a per- 

sonnel building (TA-10-21) and structures at  two 

detonation control complexes, particularly the con- 

trol buildings (TA10-13 and TA-10-15) and adjacent 

firing pads. Ancillary facilities included sanitary 

and radioactive liquid waste sewage lines, man 

holes, septic tanks and seepage pits, and solid 

radioactive waste disposal pits. 

I 

i 
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Radioactivity was released to the environment in 

Bay0 Canyon primarily by (1) the explosive shots, 

which contained radioactive materials, and by  (2) 

t h e  d i s p o s a l  of r a d i o a c t i v e  was tes  f rom 

radiochemistry operations. Secondary sources in- 

cluded airborne exhausts from laboratory hoods, ac- 

cidental spills, and redistribution during decom- 

missioning operations. 

The explosive test assemblies usually included 

components made from natural or depleted 

uranium and a radiation source for blast 

diagnostics. The sources contained several hundred 

to several thousand curies of I"La (half-life 40.2 h) 

and a small proportion of WSr (half-life 28.1 yr). The 

sources were prepared in the radiochemistry lab 

(TA-10-1) a t  Bayo Si te  by radiochemically 

separating the "OLa (half-life 40.2 h) from a solution 

containing the radioactive parent lroBa (half-life 

12.8 days), the stable daughter T e ,  and other im- 

purities including Y3r. The separated lroLa and an 

unavoidable proportion of %r were precipitated 

onto a filter medium and encased in foil to form a 

source. (Separation, precipitation, and encapsula- 

. 5 

tion were performed a t  TA-10-1 between 1944 and 

1950. Subsequently, only the precipitation and en- . 
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capsulation operations were performed there and 

’ the radiochemical separations were done at  another 

laboratory still on DOE land). Other components of 

test devices were assembled in buildings TA-10-13 

or TA-10-15; inspected in building TA-10-8, and 

placed on one of the shot pads. Once the source was 

inserted, the experiment was remotely .?ietonated 

from one of the control building~-TA-?~6-13 or TA- 

~ 

2 
I 

10-15. 

’ The explosive detonation resulted in the disper- 

sion of radioactive materials-uranium, 140La, and 

Y3r-h the form of aerosols and solid debris. 

Depending on wind conditions, aerosols were disper- 

sed to varying degrees both within Bay0 Canyon and 

beyond the adjacent mesas. Standard procedures 

required a southwesterly wind a t  the time o f .  

de tonat ion .Is But routine post-sho t surveysB.12 out to 

about 5 miles did a t  times find ltoLa contamination 

in the vicinity of State Road 4 and on Otowi and 

Kwage Mesas. On one occasion an aircraft was able 

to  track airborne lroLa activity eastward across the 

Rio Grande Valley.8 Solid debris, including frag- 

ments of uranium and other metal components, was 

scattered around the firing points, largely within 90- 

125’m. Some large fragments were found 300-600 m . 
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away! Some radioactivity was dispersed around the 

firing pads by water from post-shot cleanup. Radia- 

tion levels around the pads were frequently in the 

range of a few tenths to a few Whr. 

The disposal of liquid and solid radioactive wastes 

resulted in the deposition of radioactivity below the 

surface. Radioactive liquid wastes from the 

radiochemistry building (TA-10-1) were collected in 

so-called acid waste lines and flowed to holding 

tanks, pits, and a leaching field to the north. Li- 

quids placed or flowing into the pits drained through 

an outlet pipe at  the bottom into the earth. Liquid 

wastes from the storage tanks were periodically dis- 

charged directly into the stream channel. The basic 

components are depicted in Fig. 9. Sanitary sewage 
-. 

lines, septic tanks, the TA-10-1 outfall line, and the 

TA-10-21 disposal pit, also shown in Fig. 9, may 

have received some contaminated liquid waste. 

Solid radioactive wastes were disposed into two of 

the the six pits located as shown on Fig. 9. 

2 5  
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Other, smaller, quantities of radioactivity may 

have been released with the unfiltered exhausts 

from fume hoods used for the routine radiochemical 

processing carried out in Building TA-10-1. On one 

occasion, some plutonium was 'handled in a 

makeshift hood in Building TA-10-7. This resulted 

in the accidental dispersal of some alpha activity 

evidenced by contamination on the roof. of the 

building. Some cleacup was undertaken and alpha 

activity remaining on the roof was stabilized by 

mastic." 

Bay0 Site was decommissioned starting in 1960 

with the demolition or burning of several buildings. 

In 1963 the rest of the buildings were demolished or 

burned, the sewer systems removed, the con- 

taminated waste pits excavated, and surface debris 

picked up out to a radius of about 760 m from the 

detonation control buildings.'' All debris was 

removed for disposal in the contaminated waste 

burial site a t  TA-54, which remains within the pre- 

sent Laboratory boundary. A summary of decom- 

missioning is presented in Table II and details of 

decommissioning are provided in Appendix F. It is 

possible that some contamination was deposited on 

I 
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TABLE I1 

SIGNIFICAhT STRUCTURES DECOMMISSIOh'ED AT BAY0 SITE 

Structure 
Number 

, TAi10-1 

.TA-10-2 

TA-10-3 
TA-10-4 
TA-10-5 

, TA-10-6 

. Structure  ' Date 
Nomenclature Removed 

Radiochemistry 1963 
Laboratory 

Source Storage 1963 

Storage 1960 

Potential 
Contamination Disposition 

1'OBa,140La,goSr, Burned, debris to 
uranium Area G disposal 

pit; TA-54 

140Ba,"oLa,gOSr Burned, debris to 
I 

Area G disposal ; 
pit; TA-54 

140Ba,*40La,goSr, Burned, debris to 
uranium Area G disposal 

pit; TA-54 

TA-10-7 Tractor Shed 1963 MOBa , 140La ,goSr, Burned, debris to 
(plutonium, spill) uranium, 239Pu Area G disposal 

pit; TA-54 

TA-10-21 Personnel Building 1963 "OLa, "Sr, No record of 
uranium disposal 

Acid Waste System 1963 140Ba,140La,BoSr Removed to Area G 
pit; TA-54 

11 
. -  Sanitary Waste System 1963 140Bg 140m 90Sr 

9 I 

Waste Pits 1963 140Ba,140La~0Sr II 

I 
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the surface soil as a result of the burning and ex- 

cavation operations. However, once decommission- 

ing was completed in 1963, no surface contamina- 

tion could be detected in Bay0 Canyon with por- 

table instruments then in uses6 (Such survey meters 

should have been able to detect from roughly 2 nCi 

at contact to roughly 20 nCi at  1 m of soSrispread un- 

iformly on. a smooth, dry, surface of'low atomic 

number. Any departure from such ideal conditions, 

as would be the case in field situations, would raise 

r, 
r; 

. 

the detection limit appre~iably.)'*.'~ 

During the decommissioning the highest levels of 

radioactivity were found associated with the acid 

sewer lines and waste disposal pits while low levels 

were found around the shot pads and some 

buildings. An attempt was made to remove all 

materials, including soil, that showed detectable 

contamination. Radiation levels encountered during 

excavation of waste pit TA-10-48 and the tank farm 

area ranged as high as 35 mrad/hr.11.20 Some subsur- 

face contamination was known to be left in the ex- 

cavations of waste pit TA-lOi48 (excavated to 7.9 m 

deep) and the tank farm (excavated to 6.01 m deep). 

The bottom of the TA-10-48 excavation read 1.5 

mrad/h and samples from the first 1.22 m below the 

29 
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bottom (9.1 m below ground) ranged from 0 to 300 

pCi %r per gram of soil. The bottom of the tank 

farm excavation also read 1.5 mradh. Both excava- 

tions were backfilled with uncontaminated dirt from 

other parts of the canyon." 

Because of the wide dispersal of debris by the 

tests and continuing natural erosion processes, it 

was recognized at  the time of decommissioning that 

there was a reasonable probability that some high- 

explosive and  some potentially radioactive 

materials remained in the canyon. Thus, periodic 

surface surveys and searches were conducted in 

1966, '67, '69, '71, '73, '75, and '76.*1-20 During such 

surveys a number of additional pieces of debris were . 

located, with only a few of them being contaminated 

with @"Sr or including normal or depleted uranium. 

B. Previous Investigations 

A number of investigations and studies have been 

conducted over the years, which contribute some 

data and understanding to the current comprehen- 

sive evaluation. They are described briefly in this 

section to provide historical context; significant 

data are incorporated in Chapter 4, Results, and ad- 

ditional relevant details are in appendixes. 
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In 1956, an investigation by the U. S. Geological 

Survey concluded that, because of the basically dry 

conditions in Bay0 Canyon, there was little 

possibility that contaminants from the surface or 

from liquid waste disposal pit seepage would be able 

to move any significant distance as shallow 

groundwater (see Appendix A). In 1961, test holes 

were drilled to further investigate the possibility of 

movement of contaminants by subsurface water. 

There was no indication of any excess moisture or 

perched water in the tuff or alluvium of Bay0 Can- 

yon. This confirmed the geohydrologic interpreta- 

tion that insufficient water was introduced to the 

subsurface as a result of site operations or from 

runoff to permit any transport of contaminants 

downward toward the main aquifer. The main 

aquifer is about 240 m below the surface of the can- 

yon and completely isolated from the surface by the 

great thickness of dry rock material. 

In 1961-1962 an aerial gamma-radiation survey 

known as ARMS-II was conducted for the AEC in 

the vicinity of nuclear facilities and included por- 

tions of northern New Mexico.so This survey showed 

that the radiation-levels above the volcanic mass of 

the Pajarito Plateau generally tended to be higher 



than other formations in the area. Considerable 

variation was noted over relatively short distances. 

Bay0 Canyon generally was included in the highest 

areas but was no higher than other large areas on the 

plateau and no unique observations were noted for 

Bay0 Canyon itself. 

In 1965 and in 1970 sediments were collected from 

two locations in the channel downstream from the 

Bay0 Site. Radiochemical analyses showed no in- 

dication of contamination from the abandoned site. 

In 1972, a special survey of a number of land par- 

cels in the Los Alamos area included one tract of 

about 1.9 km2 on the mesa just south of Bay0 Can- 

yon. In situ radiation measurements with sensitive 

portable instruments, and samples' of soil and 

vegetation analyzed radiochemicaly were not 

statistically different from similar measurements 

made at reference locations in northern New 

Mexico" (analyses did not include gOSr). 

Beginning in 1973 some preliminary resurvey 

, work was undertaken in Bay0 Canyon by the LASL 

Health Division at the request of the AEC to 

develop additional detail on radiological conditions. 

Four soil and sediment sampling plots were es- 

tablished along the stream bed centered a t  2000 m 



. .  

intervals, one upstream from TA-10, one a t  the TA- 

10 site, and two downstream. The most important 

results were that all OOSr analyses were within the 

normal range attributable to worldwide fallout. 

Details of sampling and results are in Appendix A. 

Subsurface samples were obtained as cuttings 

from three test holes augered with a truck-mounted 

drill rig during the 1973 work. One hole was drilled a 

few meters north of the location of the solid waste 

disposal pit (TA-10-48). Radiochemical analyses of 

samples for OOSr were all less than the analytical 

detection limit indicating no subsurface migration. 

A second hole was drilled a few meters east of the 

location of the acid waste leaching field (see Fig. 

10). Radiochemical analyses of samples for 90Sr in- 

dicated some contamination to as much as about 20 

pCi/g (-60 times average fallout levels) within 1.5 

m of the surface. The third hole was drilled in bet- 

ween locations of two of the liquid waste disposal 

pits (TA-10-41 and -42). Radiochemical analyses 

detected Y3r contamination at levels up to 3.3 pCi/g 

(-10 times average fallout levels) within 1.5 m of 

the surface. Additional details of sampling and 

results are in Appendix A. 

3 3  
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Because some subsurface contamination was in- 

dicated by the 1973 samples, an additional 11 auger 

holes were completed in 1974 (see Figs. 11 and 12). 

Auger samples were analyzed for gross-alpha and - 

beta activity. Sample results from a few meters 

north and west of pit TA-10-48 supported the 1973 

finding that no migration had occurred to the north 

of the pit. Sample results from the north end of the 

acid leaching field and the sanitary outfall indicated 

no migration from the leaching field, but elevated 

(3-20 times background) beta activity occurred in 

the top 122 cm of soil around the sanitary outfall. 

Sample results north of the former TA-10-41 and 

TA-10-42 acid waste pits indicated migration 

through the tuff, but a t  an appreciable depth. A 

single sample had maximum activity of 24 000 pCi/g 

and occurred between 430 cm and 490 cm. Most 

samples were less than 10 pCi/g. These results are 

discussed further in Sections 4 and 5, whereas 

detailed information appears in Appendix A. 

In October 1975 E.G.&G. (ARMS II) performed a 

second aerial survey at  the request of LASL, which 

included some flights over Bay0 Canyon from the 
1 

west end of the canyon east across TA-10-1. The 

I 
i 

equipment used was greatly improved over that 
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used in 1961-1962. As in 1962, however, the difficult 

terrain prevented exact mapping of aircraft position 

with radioactivity. These unpublished results 

showed no measurable quantity of or depleted 

uranium in the Bay0 Site vicinity. Natural uranium 

activity was only slightly higher than expected for 

most southwestern U.S. localities.s' 

111. METHODS AND APPROACH 

The survey of the Bay0 Canyon site was under- 

taken to provide a complete, up to date documenta- 

tion of the existing radiological conditions as part of 

a nationwide effort to investigate facilities and lands 

formerly utilized by Manhattan Engineer District 

programs in World War II or subsequently by the 

AEC. The objective was to develop sufficient infor- . 

mation to  permit evaluation of the potential for ex- 

posure to radioactivity or radiation in excess of nor- 

mal background under conditions of current or pro- 

jected likely uses. 

Land use in Bay0 Canyon since July 1,1967, when 

title was transferred to Los Alamos County by quit 

claim deed, has been an open area for recreation. 

Recreational uses have included hiking, picnicking, 

trail riding (motorcycle and horse), and firearms . 
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practice. Some firewood collecting, piiion nut pick- 

ing, and Indian artifact hunting has taken place. 

One option for disposition is a continuation of pre- 

sent recreational use. The second option is develop- 

ment of a residential area for as many as 400 

, 

homes-currently a tentative consideration by Los 

Alamos County and private developers. ;j' 
3 

The resurvey program was designed,io provide a 

basis for estimating potential exposures under con- 

ditions of continued recreational use, during light 

construction, and as an occupied residential area. 

. 

The sampling and measurement scheme attempted 

to account for previous use history as a testing area 

and was guided to some extent by data from 

previous investigations. 

Four basic strata of sampling locations were laid 

out to assess surface and subsurface soil contamina- 

tion: 

1. Firing Sites-A polar coordinate scheme was 

constructed with nine concentric circles centered at  

a point between the two main firing pads and ex- 

tending out 404 m with sampling points located a t  

intervals of 61 m or less on each circle. 

39 
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2. Canyon Floor-Rectangular grids were appen- 

ded on either side of the circular pattern to provide 

more complete coverage of the general vicinity 

potentially influenced by the testing operations. 

Sampling points were located at  61 m intervals. 

3. Structures-Sampling points were located 

around the perimeters of former building locations, 

along the alignments of industrial and sanitary li- 

quid waste lines, and in the vicinity of former loca- 

tions of waste pits, septic tanks, and the leaching 

field. 

4. Stream Channel-Sampling points were 

located in natural drainage channels and the main 

stream channel to assess any redistribution or 

deposition of activity by runoff. 

The basic patterns of the four strata are depicted 

in Figs. 13, 14, and 15 (detailed location and iden- 

tification maps are included in Appendix E). The 

patterns were utilized in different ways to take sam- 

ples by various techniques, to identify subsets of 

randomly chosen or selected sample types or ' 

analyses, and to locate in situ measurements. 

Initial field work consisted of general area surveys 

with sensitive portable instruments to determine 

4 0  
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any locations of particularly anomalous radiation 

levels a t  the surface that might require special in- 

vestigation. The instruments utilized were a "micro- 

R" meter sensitive to a wide range of gamma radia- 

tion and a phoswich detector sensitive particularly 

to low energy x and gamma radiation. (Details of the 

instruments and detection limits are wovided in 

Appendix B.) Either instrument wouldohave respon- 

$ 
i 
t 

. _  ded to any major concentrations of uranium. The 

phoswich would have responded to any major con- 

centrations of plutonium. No such major anomalies 

were noted. (Had there been, extra samples would 

have been taken a t  such locations.) Additional in 

situ penetrating radiation dose measurements were 

made at 90 points in the Firing Point and Canyon 

Floor Strata during sampling. Soil samples were ' 

collected by five basic techniques to provide infor- 

mation on potential contamination at  the surface 

(as would relate to resuspension), in shallow profiles 

(as would relate to light construction and garden- 

ing), and a t  depth (as would relate to deep founda- 

tion or utility construction). The techniques in- 

cluded: 

.Surface samples-taken with 12.7 cm diam ring, 

0-5 cm 'depth. 
I 

4 4  
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.Core samples-taken with 2.5 cm diam PVC pipe 

down to maximum depth of 30 cm. 

.Profile samples-taken with ring or core but sec- 

tioned into intervals of 0-5, 5-10, 

10-20, and 20-30 cm. 

. 

I 

.Trench grab-samples-taken with scoop from 

w a l l s  o r  b o t t o m  of 

backhoe-dug t renches 

down to depths of about 

- _  

1.2 m. 

.Auger samples-taken from cuttings of augered 

holes (drilled by truck-mounted 

rig) a t  various intervals down to 

maximum depths of 12.8 m. 

Detailed descriptions of the sampling techniques 

are included in Appendix C. 

The soil samples were analyzed for gross and 

specific radioactivity content according to several 

selection schemes. All samples were analyzed in- 

strumentally a t  LASL for gross-alpha and -beta ac- 

tivity by ZnS and plastic scintillator detectors, 

respectively. Subsets of the samples were deter- 

mined by random choice (to provide unbiased es- 

timates) or  by special selection (such as for confir- 

I 

mation of contaminant or to provide a basis for 



correlation with gross activity analyses). These sub- 

sets were submitted for various radiochemical 

analyses. The largest number of radiochemical 

analyses were performed for %r, followed closely by 

total uranium, then IsePu, zs8Pu, and IsrCs. Some 

radiochemical analyses were performed for 228Fh and 

rs"h to provide supplementary information. Most 

radiochemical analyses were performed by an in- 

dependent commerical laboratory under contract to 

LASL. Some radiochemical analyses wer performed 

by the Environmental Surveillance Group a t  LASL. 

Additional detail on the analytical methods and 

quality control is included in Appendix C. 

Table III summarizes the soil sampling and 

analyses grouped by the four principal strata. 

Results are summarized in Chapter 4, and detailed 

results are compiled in Appendix D. 

Some limited sampling of vegetation and small 

i 

rodents was undertaken. 
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TABLE I11 

RESURVEY SAMPLING AND ANALYSIS SCHEME 
' .  

Number of Number of 
. -  - -  Strata TVpe Locations 5 P e  Samples Comment - - ,  . - - 

Firing Site Surface (0-5 cm) 168 Gross a,@ 168 One sampIe at  each 
point of grid 

Radiochemiial 13 Random selection 
5 Discrete selection 

Core (0-30 cm) 168 Gross a,@ 168 One sample at  each 
point of grid 

Radiochemical 14 Random selection 
. .  0 Discrete selection 

. '. Profile(0-30cm) 8 Gross a,@ 4x8  Random selection 
Radiochemical 4x8 Random selection 

. .  

Canyon Floor Surface (0-5 cm) 

Core (0-30 cm) 

Profile (0-30 cm) 

41 

41 

4 

Gross a,@ 41 

Radiochemical 0 
6 

Gross a ,B 41 

Radiochemical 0 
5 

Gross u,B 4x4 
Radiochemical 4x4 

Natural Drainage Core (0-30 cm) 17 . Gross a,@ 17 

Radiochemical 0 '  
6 

Profile (0-30 cm) 10 Gross a,@ 4x10 
. Radiochemical 4x4 

4 x 6  - -  
Structures 

i 

Cores 18 

Profiles - 7  

Trench grab a4 

Auger 293 

Gross a,B 
Radiochemical 
Gross a,P 

Radiochemical 
Grossat@ , 

Radiochemical 
Gross a,@ 

Radiochemical 

18. 
18 

4x7  

4x7 
84 

6 
293 

53 

'One sample a t  each 
'point of grid ! 
Random selection: 
Discrete selection 
'One sample at  each 
point of grid 
Random selection 
Discrete selection 
Random selection 
Random selection 

One sample at each 
point on grid 
Random selection 
Discrete selection . 

Sample each grid point 
Random selection 
Discrete selection 

Perimeter of TA-10-1 
Perimeter of TA-10-1 
Composites of building 
corners; 6 buildings 

3.048 m increments of 
sanitary and acid 
waste lines 
Expected contamination 
Waste pits and 
leaching field 
Expected contamination 
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IV. RESULTS 

A. Radioactivity i n  Soil 

A review of Section E A ,  Site History and Opera- 

tion, indicates three potential contaminants--wSr, 

uranium (depleted and natural), and fuel grade 

plutonium. A review of data from 197; and 1977 

shows no plutonium concentrations as'great as the 

A 
, 

. 

-e- 

EPA screening limit of 0.2 pCi/m*.* Potentially 

significant contaminants are therefore @OSr and 

uranium. 

Strontium-90 and total uranium would have been 

expected in Bay0 Canyon even if Bay0 Site had 

never operated because (1) atmospheric weapons 

testing by many nations has distributed BoSr to both 

atmosphere and soil on a worldwide scale, and (2) 

uranium is one of several natural radionuclides that 

. are present in all terrestrial matter. Strontium from 

weapons testing is called "fallout @OSr" and 

naturally -occurring uranium is referred to as 

*Only one of 106 samples was over 100 fCi/g; most 

were about 20 fCi/g- a distribution that would be 

expected a t  Los Alamos from worldwide fallout .sa 

4 8  
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"primordial uranium" to distinguish them from 

Bay0 operations debris. Site specific measurements 

of these nuclides were not made a t  Bay0 Site prior to 

their operational introduction shortly after 1943. 

Consequently, estimates of fallout O0Sr and primor- 

dial uranium were made on the basis of a literature 

review and observations from the current resurvey 

effort. See Appendix E for details. Estimates of soil 

concentrations in pertinent soil layers are provided 

in Table IV. 

Results from some 1973 data for Bay0 Site in- 

dicated that no elevated levels of 80Sr were present 

in stream channel alluvium 2 km downstream from 

the firing sites. The 1973 data showed a rather un- 

iform level of gross-beta activity in the 0-5 cm layer 

at 2 km upstream from the firing site and a t  the fir- 

ing sites. However, gross-beta activity below 30 cm 

from augered samples taken in the vicinity of old 

waste pits averaged an  order of magnitude higher 

than gross-beta activity in the 0-5 cm layer at either 

the firing sites or 2 km upstream. These results 

prompted some additional investigation of subsur- 

face activity near the acid waste disposal system 

and the waste pits in 1974. The 1974 results are sum- 

marized by the statistics presented in Table V. 



Depth 
(cm) 

. 0 - 5  

0-10 

0-30 

0 - 122 

122 - 244 
>244 

TABLE IV 

. .FALLOUT wSr AND PRIMORDIAL URANIUhf 
IN B A Y 0  CAlTON SOIL" 

0.36 

0.32 

0.24 

<0.1 

<0.1 

<0.1 

Primordial U 
'OSr Bases b d g )  

Refs 33,34,35 
direct measurements 3.39 

average of current data and 
interpolation from current data 3.39 

extrapolation from current data 3.39 

extrapolation from current data 5.50 

, extrapolation from current data 8.50 

extrapolation from curent data 8.50 

Primordial U 
Bases 

Refs 36,30 
direct measurements 

average of current data and 
interpolation from current data 

Refs 36,30 
direct measurements 

extrapolation from current data 
and Ref 3 i  

Ref 37 

Ref 38 

.See Appendix F 
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TABLE V 

GROSS-BETA ACTIVITY IN SUBSURFACE SOIL 
NEAR THE ACID WASTE DISPOSAL FACILITIES 

IN BAY0 CAWON 

Depth Range x*o  Number 
(cm) (PW& (pCi/g) of Samples 

0-122 3 -186 32 f42 20 
122 - 244 1 * 4400 116 f 332 37 
>244 0.2 - 24 000 635 f 1879 76 
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Most of the individual results are less than 10 

pCi/g. This is presumed to be background beta ac- 

tivity from primordial radionucldes (and in the up- 

per 30 cm from fallout as well). The large standard 

deviations reflect a small number of samples with a 

significant deviation above the norm. Most of the 

deviate values are associated with auger samples 

from an auger hole located a few meters north of for- 

mer waste pit 42. Locations are diagrammed in Ap- 

pendix A. Gross beta maxima of 24 O00 pCi/g and 

4400 pCi/g occurred at  430 cm to 500 cm and a t  244 

cm, respectively. 

Results from the 1977 resurvey are summarized 

through the statistics presented in Tables VI and 

W. The statistics are arranged by strata described 

in Section 3, Methods. The surface layer, including 

stream channels, bounded by the outside perimeter 

of firing site stratum and the canyon floor strata, 

was sampled randomly to provide an unbiased es- 

timate of OOSr and uranium concentrations. 

Resulting statistics are presented, together with the 

wider range of sample results, which occurred when 

gross beta analysis of non-randomly selected sam- 

I ples were included in the data set. Additional 

statistics are provided from the non-random sampl- ' 

ing of the natural drainage stratum and the struc- 52 

tures stratum. 
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TABLE VI 

'"Sr IN SOIL 
(PCi/?3 

-Strata: Firing Sites, Canyon Floor, and Natural Drainage 

Random Samples All Samples Analyzed Depth 
-- :- - No. - (cm) Range X f o  No. Range 

.? 
0 - 5  0.0-8.2 8.4 f 1.9 29 0.0 - 132.0 43 

0 -30 0.2-4.0 0.7 f 0.9 30 0.1 - 23.2 37 
0-10 0.1 -5.5 ,b.9 f 1.4 16 --- --- 

Strata: Natural Drainage 

All Samples Analyzed 

0 - 5  0.0-8.2 2.2 f 4.0 4 
. 0-10 0.1 -5.5 1.5 f 2.6 4 
0 -30 0.2-4.0 1.3 f 1.8 4 

Strata: Structures 

All Samples Analyzed 
. o - 5  0.5-5.4 2.1 f 1.7 7 
0-10 0.3-4.7 2.2 f 1.3 " 1 

0-90 0.3-6.9 2.4 f 1.5 * 30 
O - 122 0.1 - 67.2 10.3 f 19.3 12 

. 

c 
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TABLE VI1 

URANIUM IN SOIL 
bdg) 

Strata: Firing Sites, Canyon Floor, and Satural Drainage 

Depth Random Samples All Samples Analyzed 
No. Range - (cm) Range Xkcr No. - 

0 -5 0.5- 12.0 4.9 f 2.5 29 0.5 - 12.0 43 
0-10 1.8-9.0 3.6 f 1.7 16 --- --- 
0 -30 1.6- 12.0 4.3 f 2.1 30 1.5 - 12.0 63 

Strata: Natural Drainage 

All SamDles Analyzed 
0-5 2.1-7.6 4.2 f2.5 4 
0-10 2.0-5.0 3.3 f 1.4 4 
0-30 1.6-3.6 2.6f1.0 4 

Strata: Structures 

All Samples Analyzed 
. .  0 - 5  1.3-3.2 2.1 f0.6 T .. 

0-10 1.4 -2.9 2.0f0.5 T 
0 -30 1.6 -50 5.7 f 8.7 30 

\ 
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The mean OoSr concentration in the 0-5 cm layer 

(1.4 pCi/g) representing an area of approximately 

1.37 X 1od m2 around the firing pads shows that the 

remaining contribution (1.0 pCi/g) is attributable to 

test operations is two or three times the average 

local value for worldwide fallout (0.40 pCi/g). The 

highest value encountered was an isolated patch of 

activity a t  sampling location EB-3 a few meters 

south and east of former waste pit TA-10-48. This 

concentration (132 pCi/g) is about 330 times as great 

as the local value for worldwide fallout. However, 

another portion of the same sample, an adjacent 

core sample, and several supplementary samples 

taken within two meters failed to show similar levels 

of activity. 

Reliable estimates of local fallout concentrations 

in the 0-10 cm and the 0-30 cm layers are not 

available. The statistical uncertainty in analyses 

from the random sample profiles and from ad- 

ditional natural drainage profiles masks the expec- 

ted decrease in concentration with depth.  

Corresponding data from the structures grids is less 

certain because the soils in the east grid where the 

structures were located were extensively mixed dur- 

ing decommissioning. Moreover, the selection of 

55 
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sampling sites was based on former structural 

locations-a selection that undoubtedly biased the 

results toward higher levels of activity. 

Even considering the uncertainty in the data, it is 

evident that the results are consistent with some 

debris deposition superimposed on the background 

estimates given in Table IV. 

B. Radioactivity in  Air 

Atmospheric concentrations of fallout @"Sr and 

primordial uranium were estimated from regional 

and locai samples, respectively, collected from the 

LASL air surveillance net. These background values 

were used as a basis for comparison of @OSr and U 

results from air samplers located adjacent to Bay0 

Canyon. One sampler is roughly 3 m above the can- 

yon floor a t  the confluence of Pueblo and Bay0 Can- 

yons about 1.2 km east of Bay0 Site. It would in- 

- dicate any significant airborne activity resuspended 

from Bay0 Canyon. The other two samplers are 

located roughly 6 m above the mesa top-one a few 

hundred meters north of the west end of Bay0 Can- 

yon, the other a few hundred meters southwest of 

the west end of Bayo Canyon. These samples would 

indicate any significant activity in the Los Alamos 

townsite due to airborne activity generated in Bayo 

Canyon. 
5 6  



Fallout 5 r  results were collected during the 

fourth quarter of 1976 from three regional stations 

located between 28 and 44 km east of Bay0 Canyon. 

The fourth quarter 1976 results from both the can- 

yon floor and the mesa top compare well with (1) the 

regional results, and (2) the results reported for 

other North American locations during the fourth 
f 

quarter of 1975.* All three sets of results are presen- 

. ted in Table WI for comparison. 

The concentration of "Sr activity in air around Bay0 

Canyon is statistically indistinguishable from the 

concentration expected regionally from fallout Y3r. 

Primordial uranium in soil varies quite markedly 

in North Central New Mexico in relation to the 

varied geology of the region. Consequently, 

background samples were limited to perimeter sam- 

ples of the routine LASL air surveillance net. Eigh- 

teen perimeter stations are located 'on the volcanc 

tuff of the Pajarito Plateau and would be expected 

to be more representative of local conditions than 

regional results taken in the Rio Grande Valley. 

*The DOE Environmental Measurements Lab 

(HASL) discontinued "Sr analyses after 1975. 



TABLE VI11 

COMPARISON OF 5 r  IN SURFACE A I R  
(Ki/mJ) 

G 
9: i 

. 
Moosonee, Oqtario 
Helena, Montana 
New York, New York 
Rocky Flats, Colorado 
Richmond, California 

Group Summary 

Espaiiola, New Mexico 
Pojoaque, New Mexico 
Santa Fe, New Mexico 

Group Summary 

Bay0 Canyon Floor 
Mesa Top (townsite) 
. Group Summary 

Range X k a  

0.09-0.15 0.13f0.03 
0.17-0.18 0.18i0.01 
0.19-0.24 0.21 i0.03 
0.14-0.27 0.21 f0.04 
0.14-0.22 0.19f0.01 
0.09-0.27 0.18i0.07 

0.17 
0.14 
0.14 
0.15k0,02 

0.13 
0.09 
0.11 f0.03 

No. - 
3" 
3" 
3" 
6" 
3" 
18. 
- 

l b  

l b  

l b  

3 
- 

l b  

l b  

2 
- 

'EML-339 Department of Energy, Environmental Measurements Laboratory, 4th Quarter 1973. 
bLos Alamos Scientific Laboratory Surveillance Net, 4th Quarter 1976. 
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Three of these perimeter stations are those used to 

monitor Bay0 Canyon during the current resurvey. 

Samples were collected quarterly for uranium 

analysis and the results were averaged for the year. 

The results are presented in Table M, which a;e 

taken from Table XI of Ref 32. 

The concentration of uranium in air around Bay0 

Canyon is statistically indistinguishable from the 

concentration expected locally from primordial 

uranium. 

I 

i 
C. External Penetrating Radiation 

Surveys of Bay0 Site were taken with both an RS- 

111 ion chamber and by a survey van equipped with 

a GeLi detector. (The van and its crew were ob- 

tained under contract from the Lawrence Livermore 

Laboratory.) Exposure rates were taken a t  1 m 

above the ground. Contributions to the gross ex- 

posure rate from Bay0 debris were estimated from 

the net concentrations of and total uranium in 

the 0-30 cm layer of soil. Strontium-90-a pure beta 

emitter-contributes no significant - penetrating ' ~ 

radiation. Its concentration in the 0-30 cm layer is 

0.66 pCi/g. Yttrium-90-the decay product of 

strontium-emits an energetic gamma ray, but its 

5 9  
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TABLE IX 

COMPARISON OF TOTAL URANIUM IN SURFACE AIR 
b u m J )  

Station Location Range 

Perimeter Stations (0-4 km) 

X f u  

No. of 

Samples 
12-14 Wk 

Arkansas Avenue 
Golf Course 
Diamond Drive 
48th Street 
Fuller Lodge 
LA Airport 
Gulf Station 
Acorn Street 
Royal Crest 

Pajarito Acres 
Bandelier 

Group Summary 
Bayo Canyon Stations 

. White Rock S.T.P. 

27 - 105 
40-64 
50 - 179 
39 - 63 
64 - 109 
40 - 68 
51 - 102 
9 - 134 

-7 -35 
47 -77 
32 - 56 
24 - 55 
7 - 179 

66 f 4  
54 f 3 
111 f 6  
53 f 4 
80 f 6  
49 f 4 
72 f 4  
75 f 4 
23 f 4 
56 f 2 
45 f 3  
34f4 . 
59 f 14 

4 
4 
3 
4 
4 
4 
3 
4 
2 
4 
4 
4 
44 
- 

Canyon Floor 37 - 61 
Mesa Top (townsite) 1 2 - 134 
Mesa Top (townsite) 3, 4. - 77 

Group Summary 2 - 134 

45 f 5 
67 f 6 
43 f 4 
52 f 9  

4 
3 
3 
10 
- 
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abundance is low. Yttrium-90 is in secular 

equilibrium with "Sr and is therefore of equal con- 

centration. The difference between estimated @OSr 

fallout (0.2 pCi/g) and total observed @OSr in the 0-30 

cm layer (0.7 pCi/g) is the amount interpreted to be 

attributable to Bay0 debris (0.5 pCi/g). The total 

uranium concentration a t  0-30 cm is. 4.3 pglg, 

whereas primordial uranium is estimated to be 3.4 

pglg. The concentration of uranium attributable to  

Bay0 debris is 0.9 pglg. Measured exposure rates are 

compared against the calculated contribution from 

Bay0 debris in Table X. 

V. EVALUATION 

A. Potential For Exposure 

The potential for exposure to 

tivity from Bay0 Site operations 

residual radioac- 

depends in large 

degree on the uses of the land. Two principal uses 

must be considered: 

1)Undeveloped County land open to recreational 

use (status quo), and 

2)Development as a residential area for as many as 

400 homes. 



TABLE X 

. EXTERNAL EXPOSURE 
(rRJhr) 

Measured Total Exposure Rates 
-~ 

Background Ion Chamber GeLi 

Mesa Top 
(1.61 km SI+' of Bay0 Site) 22.9 23.9 
Mesa Top 
(3.22 km IV of Bay0 Site) 19.1 20.4 

Ion Chamber 
No. 

Canyon Floor 17.7-24.3 20.6 f 1.5 61 

Mesa Top 18.2-22.0 19.4 f 1.0 13 

- Bay0 Site Range X f U  

_-  

Talus Slope 21 .O-24.8 23.2 f 1.3 21 

Group Summary 17.7-24.8 21.1 f 2.2 3 

GeLi 

. Calculated Exposure Rates' 
Attributable to Bayo Debris 

Total Uranium 2.1 x 10-1 
Debris Contribution mSr-WY 1.3 x 1 0 4 5  

'DOE 77-24,. Table B-8. 

No. 

20.6-26.1 22.6 f 2.5 4 

- Range X k U  

I 

--- --- --- 
--- I-- --- 
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Both of these cases have been evaluated in terms of 

potential exposures to radioactivity and the 

resulting doses to individuals or to the general 

public. 

1. Undeveloped County Land. If Bay0 Canyon 

remains in its current undeveloped state., the poten- 

tially exposed groups in the general pi!blic are (1) 

the occasional recreational users of the canyon and 

t .  
3 

Q 

(2) the residents in Los Alamos townsite who live on 

mesas adjacent to Bay0 Canyon (see Fig. 1, Appen- 

dix A). 

i 
I 

The occasional recreational users who venture 

into Bay0 Canyon for such activities as hiking, pic- 

nicking, and.trai1 riding could be exposed to incre- 

ments of external penetrating radiation or to incre- 

L 

ments of airborne contamination above natural 

background because of residual surface contamina- 

tion from strontium and uranium. These users 

typically are present in the canyon for only a few 

hours at a time on an  infrequent basis. 

Thus, potential exposures to such users would be 

considerably less than those that could be received 

by permanent residents should Bay0 Canyon be 

developed. The doses to hypothetical permanent 

residents are shown in the following section to be 

63 
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B. External Penetrating Dose 

Most of Bay0 Canyon, including the portion used 

or affected by experimental operations, has a higher 

natural background of external penetrating radia- 

tion than typical in the townsite areas of Los Alamos 

or White Rock, or on mesa tops. This is due in part 

to higher concentrations of naturally occurring 

radionuclides in the geologic formations sur- 

rounding the former operations site. It is also due in 

part to differences in the geometry of the canyon 

situation whereby radiation is received from the 

canyon walls as well as the floor. The available 

data, discussed in Sec. IV.C, indicate that average 

penetrating radiation in the canyon bottom is 21 f 2 

pFUh with somewhat higher values observed on the 

talus slopes. Table X summarizes the penetrating 

radiation data for the canyon and highlights the 

data from the area likely to have been affected by 

experimental operations. The level of external 

penetrating radiation a t  the operational area does 

not show a statistically significant, instrumentally 

measurable difference from other parts of the can- 

yon. The canyon as a whole exhibits levels about 

14% greater than observed in the townsite areas. 

i 
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Theoretical estimates of penetrating radiation 

because of the elevated levels of strontium and 

uranium on soil in the old operational areas can be 

made. Table X shows that the increments of ex- 

posure rate attributable to the residual contami- 

nants are less than the spatial and temporal.varia- 

tion in natural background. 

The dosimetric consequences of external exposure 

from the experimental debris remaining in Bay0 

Canyon are shown in Table XI. 

T h e  largest  incremental  contr ibut ion t o  

penetrating dose attributable to the former Bay0 

Site is from residual uranium debris. The contribu- 

tion is about 0.1% as great as the penetrating dose 

that would be received by residents in the area had 

Bay0 Site never existed. 

C. Dose From Internal Emitters 

Bay0 Canyon soil is a reservoir that could permit 

some radioactivity to make its way through various 

pathways to human tissues. The difference between 

the mean soil concentration of either Y3r or 

uranium and fallout strontium or primordial 

uranium, respectively, gives the expected mean con- 

centrations of Bay0 debris used in this evaluation. 
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TABLE XI 

ANNUAL DOSE LIMITS VS ANNUAL EXPOSURE" 
OCCUPANCY = 8766 H/YR 

Background Dose Dose Limit for Publicb Bay0 Debris Dose 
Public Exposure Above Background Maximum Individual 

Critical Maximumc Generald Maximum General 70 of Genl Pub 70 of Genl Pub 
Organ Individual Public Individual Public Dose Dose from Bkg Dose Limit - -  

Whole Body 231 181 f13.2 500 170 0.21 0.12 0.012 
Gonads 231 181 k13.2 --- 170 0.21 0.12 0.014 

*Exposure estimated for hypothetical population in continuous residence in Bay0 Canyon. 
bBask Radiation Protection Criteria, National Council on Radiation Protection and Measure- 
ments. 
CBased on the average of a group of rock samples taken from cliffs east of Bay0 Site. K in K,O 
was 2.9 wt% of rock, U was 8.4 pg/g of rock, and 2a2Th was 28.3 pg/g of rock. Exposure rate in- 
cluding fallout and cosmic contribution was 26.4 p W h .  Ref "Stratigraphy of the Bandelier Tuff in 
the Pajarito Plateau, Applications to Waste Management Studies," unpublished report by Bruce 
Crowe, et al. from G-6 to H-12. 
dBased on 20.6f1.5 pR/h from 61 measurements on the canyon floor by HPIC. 
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The values used are shown in Table Xn. The values 

for debris in the surface layers 0-5 cm, 0-10 cm, and 

0-30 cm are representative of the area within a 450 

meter radius of the firing sites' center and of the 

canyon floor from 900 m upstream beyond the firing 

point center to 850 m downstream. The values for 

debris in the 0-122 cm layer, however, are only 

representative for an  area 1 X lo' m2 surrounding 

the laboratory building, its associated waste dis- 

posal facilities, and its contaminated storage 

buildings, as shown by the approximate outline in 

Fig. 16. The maximum gross beta value a t  or above 

244 cm is 4400 pCi/g a t  244 cm. 

These values were used to make exposure evalua- 

tions in relation to potential human interaction with 

each soil layer. All T3r values are presumed to be 

associated with in secular equilibrium. The gross 

beta value a t  244 cm is presumed to be a secular 

equilibrium mixture of '%r and "OY. No likely ex- 

posure scenario was considered to be associated with 

the single maximum sample showing 24 000 pCi/g 

gross+ at  a depth of 4.3 to  5 m. 
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TABLE XI1 

CONCENTRA7IOSS OF BAY0 DEBRIS IN SOIL 

w s r  ( J ~ i / g )  u ols/g) 
Depth Mean Fallout Debris Mean Primordial Debris - - - -  

0.- 5 cm. 1.4 0.4 1 .o 4.9 3.4 1.6 
0.- 10 cma 0.9 0.3 0.6 3.6 3.4 0.2 
0.- 30 cma 0.7 0.2 0.5 4.3 3.4 0.9 
0.- 122 cmp 10.3 co.1 10.3 

.General Bay0 Site. 
bLimited to approximately 90 m square area around disposal pits. 
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1. General Resuspension; 0-5 cm Layer of 

Soil. Residents of Bay0 Canyon would be exposed 

to Bay0 debris resuspended from the ground surface 

by air currents. Air activity concentration estimates 

based on a resuspension factor of 1 X 10-a m-I (Ref. 

37) and a breathing rate of 8000 ms/yP8 are presen- 

ted on the right side of Table XIII for comparison 

with current standards presented on the left. 

2. Homegrown Produce; 0-10 cm Layer of 

Soil. 

Estimates of internal dose from consumption of 

produce grown in Bay0 Canyon gardens is based on 

a modest (5%) fraction of U. S. average dietary in- 

take for produce (from page 349 of Ref. 39). The 5% 

fraction is based on the assumptions that (1) Los 

Alamos growing season from May to October is 

limited, (2) present cultural preference is to 

purchase produce, and (3) current housing projects 

tend to have limited garden space. The dose es- 

timates indicate that dose to the bone constitutes 

only 0.6% of the 1OCFR20 and DOE Manual Chap- 

I ter 0524 guidelines. 



TABLE XI11 

ESTIMATES OF AIRBORNE ACTIVITY EXPOSURE AND 
RESULTING DOSE DUE TO RESLSPEKSION OF SURFACE 

BAY0 DEBRIS 

Annual Estimates 
Air' Activity and Dosed 
Continuous Exposure' Annual Limits'.b Air Activity' and Dosed 

Continuous Exposure'-Public Bay0 Resuspension 
Maximum General 
Individual Population 10-o m-I 

' % r - ~ . U n a t  pCi/cc mrem pCi/cc mrem pCi/cc mrem 

(SI Sr lXIO-' l  bone 1.5XlV 3X10-" bone 5.OXlV 1X10-17 bone 9X10-' 
lxlo-" 3x10-" 1x10-1' 

gxib-10 
Y 
U 6X10-" 2 x 1 0 4  

(r) Sr 
Y 
U 

I 

8 X  10- r 

-- - -- 

~ 

'10CFR20 Appendix B, Table II. 
bDOE Operating Manual Ch 0524. 
c''Air activity" as used here means the average annual concentration in air. 
d''Dose'' means the doses from all components of Bay0 debris integrated for each critical organ 
and includes external penetrating exposure. 
'"Continuous Exposure" means 8766 hours per year. 
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3. Light Construction-Shallow Excavations; 0- 

30 em Layer of Soil. 

General exposure of construction. crews to Bay0 

debris would be expected during construction, 

which could last several 'years. Exposure would 

come from aerosols generated by excavation work. 

Since surface deposited Bay0 debris is most 

prevalent in the top 30 cm, it would be disturbed by - 

essentially all excavation work. A higher breathing 

rate from relatively demanding physical work was 

applied to an annual exposure time of 1000 h (1/2 of 

50 wk a t  40 h per week) for this estimate. A 

resuspension factor of 5 X lo-' m-I (Ref. 41) was ap- 

plied to  a disturbed area of 80 mz within 30 m of the 

worker. Calculations indicate that the dose to the 

lung would be the most significant and that dose 

would be three 'orders of magnitude lower than 

current regulatory guidelines. 

4. Ligh t  Cons t r u c  t ion-Founda t ions a n d  

Utilities; 0-122 cm Layer of Soil. This mode of ex- 

posure was assumed to  involve construction person- 

nel working in ditches 122 cm (-4 ft) deep. The con- 

centration of uranium debris is negligible compared 

to the concentration of Y3r debris. The area poten- 

tially involved is restricted to that which could have 
I 
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been affected by subsurface deposition, i.e., within 

about 10 m of TA-10-1 and its waste handling 

facilities or within an area of about 10' mz (see Fig. 

16). About 140 m' within this area were assumed 

likely to be disturbed by ditches. The limited area of 

interest places a corresponding limit on the amount 

of time spent installing utilities. The maximum in- 

dividual is assumed to  spend 120 h in this exposure 

situation. Other assumptions are the same as those 

used €or excavation in the 0-30 cm layer. Estimates 

indicate that dose to the bone would be the most 

significant, and that the dose would be four orders of 

magnitude lower than current regulatory guidelines. 

5. Light Construction-Sewer Line Installa- 

tion; 122-244 cm Layer of Soil. This case was 

assumed to involve construction personnel working . 

in ditches 244 cm (8 ft)  deep. The land area of 

potential concern is the same as that described for 

the 0-122 cm layer of soil. In this case, however, the 

breathing zone is within 60 cm of the contaminated 

trench wall resulting in much less dilution of the 

- 

aerosols generated in the trench. Aerosols would be 

generated by personnel brushing against the trench 

wall or bumping joints of sewer pipe against the 

, 

wall. The assumed contaminated zone spans 3.05 m 

7 2  
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(10' - the length of a standard sewer pipe joint), and 

it extends from 1.22 m down to 2.44 m. The 

resuspension factor assumed in this case is 5 X lo-' 

m-* and the duration of exposure is 40 h a t  43 llmin. 

No uranium debris is present. Dose to the bone is es- 

timated to be three orders of magnitude lower than 

current regulatory limits. Table XIV {ummarizes . 

the dose estimates and compares fhem against 

current regulatory limits and against natural 

sources of penetrating radiation in Bay0 Canyon. 
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TABLE XIV 

DOSE EVALUATION 
I 

SO yr Dose Commitment 
Contributing (mrem) Soil Depth 

Type of Dose 

Permanent Residents" 
General Resuspension 
Garden Produce 
External Doseb 
Integrated Dosec 

Construction Workersd 
Excavation 
Foundations, utilities 
Sewer Installation 
Ehternal Dosee 
Integrated DoseC 

(worst case) 
NCRP Guideline 
% of Guideline 

(worst case) 
% of Background' 

(worst case) 

Whole Body Bone 
~~ ~ 

0 - 5  
0 - 10 
0 -30 

0 -30 
0 - 122 

122 - 244 
0 -30 

~~ ~ 

3.?XlO-' 
2.3 
2.1x10-1 
2.5 

3.9x lo-*  --- --- 
4.8x10-' 
8.7X10-' 

5.0X10' 
0.5 

1.4 

6.2X lo-' 
9.1 
2.1 x10-' 
9.4 

6.4X10-l 
1.ox 10-1 
5.3X 10-1 
4.8x 
1.32 

1.5XlV 
0.6 

5.2 

2.9x lo- '  
na 

2.1 x10-' 
5 X. 10- 

1 .o 
1 .ox 10-2 
5 . 2 ~ 1 0 - ~  
4.8x10-' 
1.1 

1.5XlOS 
0.07 

0.7 

Kidney 

--- 
3.1XlO-' 
2.1 x 10.- 1 

2.1x lo!' 
--- . 
--- 
--- 

4.8x10-' --- 
I 

1.5 X lo3 
0.01 

0.1 

'Hypothetical residents of Bay0 Canyon, assuming deveIopment occurs. 
bBased on 8766 hours per year exposure (resident). 
_- CSummation of internal plus external doses for construction workers includes total of excavation 
plus either foundation work or sewer work. 
dHypothetical construction workers in Bay0 Canyon, assuming development occurs. 
'Based on 2000 hours per year exposure (occupational). 
Tenetrating components of background radiation based on 181 mrem/yr. 

\ 
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APPENDIX A 

1 
I. 

GEOHYDRPLOGY OF BAY0 SITE, 1956-19i4 
j 

0 

bY 

William D. Purtymun 

I. INTRODUCTION 

Bay0 Site was located in the upper-reach of Bay0 

Canyon. The Canyon heads on the Pajarito Plateau 

and is tributary to the lower reach of Los Alamos 

Canyon, which in turn drains into the Rio Grande 

(Fig. A-1). The canyon is cut into the Bandelier Tuff 

at Bay0 Site (Figs. A-2 and A-3). The tuff is com- 

posed of three members, rhyolitic in composition, 

which, in ascending order, are the Guaje, Otowi, 

and Tshirege Members. The lower Guaje Member 

is a pumice fall consisting of lump pumice about 9 m 
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Fig. A-1. 

Location of Bayo Site relative to Los Alamos townsite. 

I 1 

ALLUVIUM wy PUYE FORMATION 

0 1 2 3  - BANDELIER TUFF .vFA TSCHICOMA FORMATION 

u FAULT, U UPTHROWN mi BASALTS Fj TESUOUE FORMATION m S I O E ,  0 DOWNTHROWN SIDE 
1 

Fig. A-2. 

Geologic map of the Pajarito Plateau adjacent to Bay0 Site. 
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Fig. A-3. 
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Geology underlying alluvium in Bayo and lower Los Alarnos Canyons. 

thick. It is overlain by the Otowi Member, a massive 

ashfall and asMow of nonwelded tuff. The member 

. is about 42 m thick in the area. The upper Tshirege 

Member is composed of a series of ashfalls and 

ashflows of nonwelded to moderately welded tuff. 

The thickness in the area is about 60 m. 

Bay0 Site sits on the lower part of the Otowi 

Member that forms the floor of the canyon and slope 

of the canyon walls. The Tshirege Member forms 

the near-vertical to vertical wall of the canyon. 

Further downstream Bay0 Canyon cuts through 

the. Puye Formation. The Puye Formation overlies 



the Tesuque Formation. The lower member of the 

Puye is composed of granite debris deposited as river 

channel material. It is a poorly consolidated sand, 

gravel, cobble, and boulder deposit that is about 15 

m thick near the mouth of Bay0 Canyon. In this area 

the gravels are excavated and used for construction 

purposes. 

The upper member of the Puye Formation is made 

up of volcanic debris derived and deposited from 

volcanic terrain to the west. The member is a 

fanglomerate with lenses of ash and pumice. The 

fanglomerate is composed of latite, rhyolite, dacite, 

and quartzite boulders in a matrix of volcanic sand 

and gravels. The thickness of the unit in upper Bay0 

Canyon is estimated a t  about 200 m based on a test 

well (T-2) in the canyon to the south. The Puye For- 

mation in the midreach of the canyon is interbedded 

with the basaltic rocks of Chino Mesa. One of these 

basalts outcrops in the canyon about 4000 m east of 

the site (Fig. A-3). 

The Tesuque Formation is composed of arkosic 

siltstones, silty sandstones, and sandstones with oc- 

casional lenses of clay and pebbly conglomerate 

(Fig. A-2). The formation dips gently to the west 

near the mouth of Bay0 Canyon.' Its thickness ex- 

ceeds 800 m in the area. 

! 
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Soil has developed along the canyon floor and 

south wall of the canyon from weathering of the tuff. 

In general, it is a sandy soil that has poorly 

developed. The alluvium in the vicinity of the site is 

derived from weathering and erosion of the tuff. The 

alluvium is mainly sands and gravels with few cob- 

bles or boulders. In the reach of the canyon below 

the site where the channel cuts into the Puye Forma- 

tion, the cobble to boulder size materials increase, 

forming a large percent of the bed sediments. 

The stream flow in the canyon is intermittent, 

with the largest percentage of runoff occurring dur- 

ing the summer from heavy thunderstorms. The 

runoff is generally of short duration over a period of 

several hours. There are no gaging stations in the 

canyon. No measurements have been made to deter- 

mine the maximum discharge of this intermittent 

runoff. Theoretical maximum discharges at  the 

Department of Energy (DOE) boundary were 

calculated for various flood-frequencies, by a 

method devised by Scott.' The values were derived 

from nomographs using climatic data appropriate to 

h Alamos. The drainage area is 9.8 kml within the 

DOE Reservation and the channel has an average 

slope of 0.03. Maximum discharge for a 2-yr recur- 

rence interval is 2.4 m%; 5-yr interval is 6.1 ma/s; 

. 
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10-yr interval is 8.5 m'h; 25-yr interval is 17 m'/s; 

and 50-yr interval is 19 m'h. Recurrence intervals 

can be interpreted as probabilities, e.g., a 2 yr recur- 

rence interval signifies a 1 in 2 chance or probability 

of 0.5. 

The intermittent runoff is the major transport 

media for radionuclide contaminants in,:the canyon 
i 

area. The radionuclides are adsorbed (or exchanged 

with ions in channel sediments or soil and are trans- 

ported as suspended or bed sediments in the run- 

off."' A very minor amount of the radionuclides in 

the canyon area may be redissolved and transported 

in solution.8 

Three test holes were drilled in Bay0 Site in 1961 

to determine if water occurred in the alluvium or in 

the tuff a t  the Puye Formation contact. The test 

holes were dry with no indication of water in the al- 

luvium of the channel or perched in the tuff above 

the fanglomerate of the Puye Formation. 

There are no deep test holes penetrating into the 

top of the main aquifer a t  Bay0 Site, thus, nothing is 

known of possible perched water in the Puye Forma- 

tion and associated basaltic rocks of Chino Mesa. 

However, the data from the shallow holes and 

knowledge of the geology from deep test holes in ad- 

I 

jacent canyons suggests there is no likely hydrologic 
A- 6 
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connection with any surface water in Bay0 Canyon 

and the main aquifer. The top of the main aquifer. 

an aquifer capable of municipal and industrial supp- 

ly, lies about 240 m below land surface at  Bay0 Site 

in the sediments of the Tesuque Formation. The 

aquifer slopes gently to the east a t  about 7.6 m/km. 

The recharge to the aquifer is from the Valles 

Caldera to the east with little recharge contributed 

from canyons cut into the Pajarito Plateau.' 

11. ENVIRONMENTAL STUDIES 

Tests a t  Bay0 Site were conducted using high ex- 

plosives and radioactive materials. The inventory of ' 

radionuclides expended at  the site with the tests in- 

cluded 1.355 Ci of natural uranium and 1.218 Ci of 

YJ.' In addition, unknown amount of ltoLa and OJSr 

was released to the environment with the tests. The 

'OSr was a contaminant of the "'La that was used as 

a tracer with the explosives. Some environmental 

data in the canyon have been collected as part of the 

routine monitoring effort. Several special studies 

. I  

were also made  in t h e  a rea  to  determine 

geohydrologic conditions. The available information 

is summarized in the following section. 
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A. U.S. Geological Survey, 1956 
I 

The U.S. Geological Survey, in conjunction with 

LASL,' made a reconnaissance of Bay0 Site in May 

1956. The following excerpt describes the findings.' 

"Lanthanum and strontium are known to con- 

taminate the ground and stream bed in the 

area. The half-life of lanthanum is short and 

will constitute no future danger to water supp- 

ly, but the half-life of strontium is long enough 

to warrant further investigations of ground 

water and surface water movement. 

Surface contaminants could be transported by 

runoff and floodflow, although floodflow may 

also transport some of the contaminated solid 

material from the streambed in Bay0 Canyon. 

These contaminants, however, may actually 

move downstream in either Bayo Canyon or 

Pueblo Canyon, due to a possible hydraulic 

connection between these two canyons 

somewhere near Hamilton Bend spring or 

Otowi Seep in Pueblo Canyon. In fact, wastes 

from Bay0 Canyon site have been treated with 

nitric acid before disposition and water sam- 

in nitrate. 

ples from Hamilton Bend spring are often high 

I A- 8 



There are several possible sources of radioactive con- 

tamination in Bay0 Canyon, drain water from the 

shot pad, buried laboratory wastes, and laboratory 

wastes that were spilled on the ground. Of these 

Bources, the last is of least importance, as these areas 

are small and isolated. 

The shot pad is washed down with water after 

each shot, the wash water draining toward the 

streambed. The pad and the ground and 

drainage ditches near the pad show high 

radioactivity, although the radioactivity drops 

off rapidly with increased distance from the 

pad. The path of movement away from the pad 

has not been determined. 

When the Bay0 Canyon laboratories were in 

operation, most laboratory wastes were either 

buried in stainless steel tanks or poured into 

concrete disposal pits. The wastes 'that were 

poured into the concrete pits drained through 

an outlet pipe in the bottom of the pits and out 

into the ground downgradient from the pits. 

The wastes stored in the stainless steel tanks 

were periodically blown from the tanks, with 

high air pressure, and discharged directly into 

the streambed. In addition to standard dis- 

. .  A- 9 



posal methods, laboratory wastes were oc- 

casionally dropped or spilled on the ground in 

patches near the laboratory buildings. 

Several preliminary inspections of the area 

were made by the Health Division of the Uni- 

versity of California and the Geological Survey 

in an effort to determine the movement of 

radioactive material in the canyon and through 

the soil profile. 

On July 23, 1956, Messrs. Kennedy and 

Christenson of the University of California 

laboratory and Messrs. Conover, Waldron, and 

Abrahams of the Geological Survey inspected 

the Bay0 Canyon site. Several concrete dis- 

posal pits were located but the location of the 

buried stainless steel tanks, believed to contain 

radioactive material,. was not determined. A 

series of soil samples was taken in the soil 

profile near the old laboratory. The counts of 

the samples near the surface were about 

15,000 c/m/l (sic), but decreased to about 200 

to 300 counts a t  about the 3 foot depth. 

On July 24, 1956, Messrs. Kennedy and 

Hutchinson of the University Laboratory, and 

A-10 



Messrs. Waldron and Abrahams attempted to 

locate the outlets from the concrete disposal 

pits and from the stainless steel pits but no 

w a t e r  o r  m o i s t  a r e a s  were  e v i d e n t  

downgradient from the pits. About 1000 gallons 

of water were pumped into the discharge pipe 

of the stainless steel tanks at  about 256 pounds 

of pressure, bypassing the tanks, butihe outlet 

r; 

: 

near the stream was not found. An electrical 

resistence type pipe finder was used by the 

utility division of the Zia Company to aid in 

locating the outlet pipe but the results were in- 

definite, although probable locations of the 

stainless steel tanks were determined." 

. Further studies (1961, 1973, and 1974) have in- 

dicated that the movement of contaminants into 

Pueblo Canyon by groundwater from Bay0 Canyon 

is very unlikely as shown by the absence of surface 

water and water in alluvium. The nitrates in water 

at Hamilton Bend Spring are from the sanitary 

wastes that are released into Pueblo Canyon. 
' 

B. Radiation Survey Land Parcel B, 1972 
L 

A radiation survey was made of the mesa south of 

Bay0 Site in 1972 (Fig. A-4). The survey was made . 
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SCALE 
0 1 2 3km A SEDIMENT STATIONS, 1965-70 

e SAMPLlNG STATlONS, LAND PARCEL 8, 1972 - 
SAMPLING STATIONS, 1973 

- 

Fig. A-4. I 

f 
Location of sampling station and Land Parcel B in and adjacent to  Bay0 Canyon. 

1 

to determine the extent to which the land had been 

used in LASL activities.@ The area of the survey, 

land parcel B, was about 1.9 km.l Radiochemical 

analyses were made for a number of different. 

radionuclides in soil and vegetation samples collec- 

ted from the mesa (Table ,A-I). The measurements 

uranium in soil and vegetation from the mesa, in 

general, were similar to those concentrations 

measured at  locations undisturbed by nuclear 

energy installations.# The tritium concentrations in 

some cases were above regional background data. 

The background data on soil and vegetation as 

shown on the tables were collected in northern New 

Mexico. A-12 



TABLE A-I 

RADIOCHEMICAL ANALYSES OF SOIL AND VEGETATION 

FROM LAND PARCEL B, 1972 

(analyses in pCi/g, except as noted) 

Material 

Vegetation (Bkg) 
Vegetation 

Soil (Bkg) 
Soil 

. Vegetation (Bkg) 
Vegetation 

Soil (Bkg) 
Soil 
Vegetation (Bkg) 
Vegetation 

Soil (Bkg) 
Soil 
Vegetation (Bkg) 
Vegetation 

Soil (Bkg) 
Soil 
Vegetation (Bkg) 
Vegetation 

Soil (Bkg) 
Soil 
Vegetation (Bkg) 
Vegetation 

Soil (Bkg) 
Soil 
Vegetation (Bkg) 
Vegetation 
.Ci/ml 

Analysis 

'H. 
IH. 

Gross Beta 
Gross Beta 
Gross Beta 
Gross Beta 

u7cs 
lS7CS 
1*7cs 
"'CS 

-PU 
=PU 
'"Pu 

=*Pu 
OOPu 
-PU 
mgPu 

ldlAm 
"'Am 
u'Am 
r4rAm 

Total ub 
Total Ub 
Total LJ" 
Total LJ" 

Range 

<1.0 
<1.0 - 5.8 
16.2 - 31.7 
20.0 - 26.3 
4.2 - 5.1 
4.4 - 6.0 

1.2 - 5.7 
1.9-4.0 . 
0.5 - 2.4 
0.5 - 6.1 
0.01 - 0.50 

<0.01- 0.20 
0.002 - 0.005 
0.005 - 0.007 
0.02 - 0.11 
0.01 - 0.08 

<0.001- 0.003 
0.005 - 0.006 
0.03 - 0.09 
0.01 - 0.14 
0.003 - 0.012 
0.006 - 0.012 
0.16 - 1.24 
0.71 - 1.13 

<0.02 - 0.05 
0.10 - 0.12 

Average 

<1.0 
<2.8 

23.8, 
22.8 
4.6 
5.3 

1 

3.6 
2.9 
1.6 
2.2 

0.13 
<0.11 
0.004 
0.006 

0.05 
0.05 
0.002 
0.005 

0.06 
0.10 
0.007 
0.009 

0.58 
0.92 

<0.03 
0.11 
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C. Soil and Sediments 

Two sediment sampling stations were established 

in the canyon in 1965 (Fig. 4). They are located near 

the midreach of the canyon (B-1) and the other 

about Bay0 Canyon above the junction with Los 

Alamos Canyon (B-2). The sediments are derived 

from the Bandelier Tuff and Puye Formation; 

particle-size distribution indicates that silt and 

clays made up less than 3% of the bed sediments 

(Table A-II). 

Radiochemical analyses were made of sediments 

from the two stations in 1965 and 1970.10 The ac- 

tivity was low and within the range that would be 

expected from worldwide fallout. There was no in- 

dication of contamination from the abandoned site 

in Bay0 Canyon (Table A-III). 
, 

A number of samples were collected and analyzed 

for gross-alpha, gross-beta, zs8Pu and *sePu in a 

study in Bay0 Canyon in 1973. Samples of bed sedi- 

ments and bank soil were collected a t  four stations 

(Fig. A-4). Station A is located 2000 m west of Bay0 

Site, B a t  Bay0 Site, and C and D 2000 and 4600 m 

east of the site, respectively. 
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TABLE A-I1 

PARTICLE-SIZE DISTRIBUTION OF SEDL\IEhTS IN BAYO CANYON 

Distribution 
(percent by weight) 

Grade Station B-1 Station B-2 

Granules 2.0 2.0 
Sand 

Very Coarse 40.5 24.5 
Coarse 40.0 46.5 
Medium 10.5 16.0 
Fine 3.6 6.5 
Very Fine 1.5 1.5 

Silt and Clay 2.0 2.5 

TABLE A-I11 

RADIOCHEMICAL ANALYSES OF SEDIJIEhTS IN BAYO CAlWON 

Determination 

1965 AND 1970 

Station B-1 
1 V24/6S 
(c/m/g) 

Station B-1 
2/5/70 
(pCi/g) 

Gross alpha 
Gross beta 
Gross gamma 
=Tu 
'upu 

Determination 

1 
<1 
<1 --- --- 

Station B-2 
1 V2Y65 
(c/m/g) 

<1 
<1 
<1 
<0.001 

0.004 

I 

Station B-2 
2/5/70 
(pCi/g) 

~ 

Gross alpha 
Gross beta 
Gross gamma 
=Pu 
-Pu 

3 
21 
<1 -- 
I- 

<1 
<l 
<1 
<0.001 

0.004 
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Five bed sediment samples were collected a t  20 

and 200 m east and west of a center station (Table 

A-IV). Gross alpha and plutonium concentrations 

were about background level in Areas A and B. The 

plutonium results of composite soil and sediments 

are higher than expected and are probably the result 

of contamination in collection or anafyses. Gross- 

beta concentrations a t  Areas A and R ranged from 

9 

19 to 30 pCi/g, which is about twice background for 

the area. There were no gross alpha and beta 

analyses at Areas C or D. 

Four samples of soil were collected 20 and 200 m 

north and south of the center a t  Areas A and B. 

Gross-alpha and plutonium were about background 

for the area, while gross-beta was about twice to 

three times normal background. Gross-beta concen- 

trations ranged from 26 to 41 pCi/g (Table A-IV). 

The high gross-beta activity appears to be surface 

contamination of Y3r, which dispersed from the 

lanthanum source with the explosives. The gross- 

beta activity in bed sediments collected in 1973 was 

much higher than collected east of Bay0 Site in 1965 

and 1970. This is probably because of placement of 

sample locations. The 1973 locations were in the site 

itself. 

A- 1' 

A-16 



TABLE A-IV 

RADIOCHEXIICXL AVALYSES OF SEDIMENTS ANlI SOIL 

IN B A Y 0  CAWON, 1973 

(analyses in pCi/g) 

Gross Gross 
Bed Sediments Alpha Beta "'Pu noPu - - - -  
Area A 
W200 m 
W 2 0  m 
Center 
E20m 
E200 m 

Area B 
w200 
W 20m 
Center 
E20m 
E200 m 

1.9 26 
1.5 27 
1 .o 19 
0.8 27 
2.1 38 

0.7 23 
1.5 31 
1.6 24 
1.1 21 
2.6 32 

oioo9 
0.008 
0.009 
0,005 
0.001 

0.004 
0.004 
0.002 
0.002 
0.003 

0.003 
0.006 
0.003 
0.005 
0.000 

0.002 
0.003 
0.014 
0.008 
0.024 

. AreaC . 
W200m . --- --- 0.005 0.001 
W 2 0 m  --. --- 0.004 0.004 
Center --- --- 0.002 0.001 

Soil 

E20m -- --- 0.009 0.004 

-. - 

. .  
. .  

I' I' 

Area A 
S200 m 
S20m 
N 2 0 m  
N200 m 

AreaB 
5200 m 
S20m 
N2 0 m  
N200 m 

2.8 37 
3.7 41 
1.8 30 
2.7 31 

2.5 35 
2.2 35 
1.6 31 
0.8 26 

0.002 0.017 
0.009 0.028 
0.007 0.022 
0.007 0.022 

0.013 0.019 . 

0.017 O.OO0 
0.009' 0.005 
0.003 O.OO0 



D. Test Holes 

Test holes were drilled in the Bay0 Site area in 

1961 to  determine if water was perched a t  the base 

of Bandelier Tuff a t  the Puye Formation contact 
\ 

(Fig. A-5). The silty sandstones and clays of the 

Puye could form a perching layer for infiltration of 

water through the alluvium and tuff. Three of the 

holes penetrated into the top of the fanglomerate 

(Table A-V). There was no indication of perched 

water or any excessive moisture in the tuff above the 

fanglomerate." The small volumes of water used 

during the life of the site (water was hauled to 

storage tanks) and normal precipitation and runoff 

in the drainage area precluded any transport 

0 
0 + s 
0)  
W 

+ BRASS CAP a NO. RO* 

0 TEST HOLE, 1961 

0 TEST HOLE, 1973 

N 125+00 
f ,  ykm 

0 800 ft - 
SCALE 

Fig. A-5. 

Test holes drilled at Bay0 Site, 1961 and 1973. 
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I TABLE A-V I 

LOG OF TEST HOLES DRILLED IN BAY0 SITE 

1961 AND 1963 . ' 

s 

Log (m) 
Hole No. Alluvium Tuff Conglomerate 

' TH-l(1961) --- 0 - 25.7 25.7 - 27.1 

TH-3 (1961) 0 -3.6 3.6 - 19.8 . 19.8 - 21.3 
TH-4 (1961) . 0 -3.1 3.1 - 23.3 ' 23.0 - 24.1 

3 

; TH-2 (1961) 0 -1.5 1.5 - 7.6 e-- 

M-l(1973) 0 -7.9. 7.9 - 12.2 --- 
M-2 (1973) 0 -4.6' 4.6 - 6.1 --- --- --- M-3 (1973) 0 -2.4. 

.Fill or reworked tuff 

Remarks: AI1 holes were dry 

i . 
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mechanism for contaminants to the top of the con- 

glomerate. The major contaminant, 3 r ,  in effluent 

is also readily adsorbed or exchanged with chemical 

ions found in the alluvium or tuff.'' 

During 1963, the waste disposal pit was cleaned 

out and contaminated wastes, soil, alluvium, and 

tuff removed to a depth of 7.9 m. The wastes and 

contaminated materials were hauled to TA-54. The 

concrete and stainless steel tanks were also removed ' 

to TA-54. 

In 1973 three test holes (M-series) were drilled to 

collect samples for analyses a t  select depth intervals 

in the area of the waste pit and outfall from the two 

tanks (Fig. 5 ) .  Test Kole M-1 (TA-10-48, removed) 

penetrated the fill and tuff to a depth of 12.2 m a t  

the solid waste pit. The log of the hole indicated fill 

to a depth of 7.9 m (Table V), although a later 

engineering survey indicated the hole was about 6 m 

north of the pit location. Plutonium and Y3r 

analyses of cutting at  select depths indicated only 

background concentrations (Table A-VI). A second 

hole drilled in 1974 to a depth of 3.6 m in the pit con- 

tained only background gross-alpha and -beta ac- 

tivity. Background plutonium concentrations in the 

area related to "fallout" for zssPu ranged from 0.000 

A-20 
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I:. TABLEA-VI 
II 

GROSS ALPHA, CROSJ: BETA, PLUTONIUM, AND STRONTIUM 
ANALYSESJROM HOLES 31-1, 31-2 AND 31-3 

1973 t 

1 '  

- -  
Depth (m) Gross Gross 

HoleNo. From To AlDha Beta **Tu mDPu 'OSr 

M- 1 0 
1.5 

.- 3.1 
4.6 
6.1 
7.6 
9.1 

M-2 0. 
1.6 
3.1 
4.6 

M-3 0 
' 1.6 

- - 
1.5 86 
3.1 67 
4.6 60 
6.1 67 
7.6 42 
9.1 59 

10.7 66 

1.5 43 
3.1 49 
4.6 67 
6.1 72 

1.5 63 
3.1 57 

.Average 3 analyses , 

- 
163 
171 
197 
187 
190 
204 
231 

417 
234 
144 
135 

301 
317 ' 

'Average 2 analyses 

i 
i 
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to 0.004 pCi/g and for '"Pu ranged from 0.000 to 

0.020 pCi/g in 1970. Strontium'SO ranged from 0.07 

to 0.87 pCi/g.'"'' 

Hole M-2 was drilled near the outfall of the stain- 

less steel tank (TA-10-38, removed) to a depth of 6.1 

m. Analyses of cuttings from the surface to 0.5 m in- 

dicated only background concentrations of 

plutonium, while OOSr was high at  the same depth 

interval (Table A-VI). A second O0Sr analysis a t  

depths from 3.1 to 4.6 m was low but was still above 

background, showing some contamination at  depth. 

The third hole, M-3, was drilled a t  or near the 

location of the concrete tank (TA-10-50, removed). 

Three attempts were made in the area as the hole 

encountered blocks of concrete. The drilling only 

reached a depth of 2.4 m (Table A-VI). Analyses of' 

cuttings from the hole from the surface to 1.5 m con- 

ta ined  only background concentrat ions of 

plutonium, while the same cuttings contained OOSr 

in excess of background (Table A-VI). The location 

of holes drilled in 1973 may have missed the exact 

location of the tanks; however, Y3r in the general 

area was above background indicating the presence 

of contaminants. 
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In 1974 12 test holes were drilled in the outfall 

area of the stainless steel and concrete tank. The 

holes were located around M-2 (stainless steel tank) 

and M-3 (concrete tank) as shown in Fig. A-5. The 

layout of the holes is shown in Fig. A-6. 

The gross-alpha activity in the test holes around 

M-2 and M-3 was near background except for hole 

0 0 
E-5 E-I 

0 
E-2 

0 
E-4 

I p 
0 

w-5 

W- 6 
', 0 

0 
w-2 

0 
w-3 

0 
w-4 

0 
E- 3 

SCALE 
0 5 10 m - 

Fig. A-6. 

Layout of test holes drilled near test hole M-2 
(E-series) and test hole M-3 (W-series). 
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W-6 near test hole M-3 (Table A-VII). The samples 

from 2.3 to 3.1 m and from 4.6 to 7.6 m a t  test hole 

W-6 ranged from four to ten'times background, in- 

dicating some infiltration and movement of con- 

tamination from the concrete tank. 

Gross-beta activity in holes E-1, E-2, E-3, E-4, 

and E-5, near test hole M-2 (stainless steel tank) 

was above background from the surface to  a depth of 

2.3 'm (Table A-Vm). Gross beta activity samples 

from Hole E-5 were above background to a depth of 

10.7 m. 

TABLE A-VI1 

GROSS ALPHA ACTIVITY IN CUTTISGS FROM HOLES 

NEAR TEST HOLES 31-2 A.SD M-3, 1974 

(analyses in p C i / g )  

Depth (m) Near Test Hole M-2 Near Test Hole 31-3 
From To E-1 E-1 E-3 E-4 E-5 W-2 - 

0. 
0.6 
1.2 
1.8 

3.0 
3.7 
4.3 
4.9 
5.5 
6.1 
7.6 
9.1 

' 2.4 

- 

- - 
0.6 2.5 
1.2 2.6 
1.8 1.9 
2.4 1.8 
3.0 2.6 
3.7 2.2 
4.3 3.0 
4.9 2.4 
5.5 2.7 
6.1 --- 
7.6 3.8 
9.1 --- 

10.6 --- 

- - 
3.1 4.1 --- 4.0 
1.2 5.0 
1.6 3.3 

1.5 3.0 
1.4' 5.2 
1.3 43.0 
1.6 3.6 

2.1 3.8 

--- --- 

--- --- 
2.7 --- --- --- 

- 
2.8 
2.1 
1 .o 
1 .o 
1.6 
1.3 
1.8 
3.0 
4.9 
1.6 
3.8 --- -- 

- - 
3.4 1.8 
4.2 4.2 
--- 3.8 
2.7 --- 
--- e-- 

2.8 --- 
2.4 --- 
3.7 --- 
1.9. --- 
2.1 --- 
3.7 --- 
3.7 --- --- e-- 

w-3 

3.4 
3.3 
3.7 
2.3 
2.9 

3.1 
3.6 

- 

--- 

--- 
--- 
2.1 
4.9 
4.8 

W-4 

1.7 
2.8 
2.4 
1.9 
1 .o 
1.4 

2.1 

- 

_ _ _  
--- 
--- 
4.4 
4.4 
4.6 

W-6 - 

3.1 

3.3 
3.9 
6.9 
2.5 

12.0 
59 

--- 

--- --- 
0.5 
5.7 
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TABLE A-VI11 

GROSS BETA ACTIVITY IN CVITISGS FROM HOLES 

NEAR TEST HOLES M-2 Ah?) hI-3, 1974 

(analyses in pCi/g) . 

Depth (m) Near Test Hole M-2 Near Test Hole 31-3 

From To E-1 E-2 E-3 E-4 E-5 W-2 W-3 W-4 W-5 W-6 - - - - - - - -  - - - 
0. 0.6 35 10.3 9.2 11.2 186 
0.6 1.2 31 --- 9.9 3.2 89 
12 1.8 10.7 1.1 . 15 1.1 --- 
I .8 2.4 3.9 1.5 8.1 3.4 39 
2.4 3.0 4.4 --- --- 4.7 --- 
3 .O 3.7 3.1 3.7 3.9 1.4 16 
3.7 4.3 5.6 1.8 10.3 1.0 28 
4.3 4.9 4.1 3.4 . 5.2 7.5 --- 
4.9 5.5 4.7 1.7' 6.5 3.5 20 
5.5 6.1 --- --- --- 2.4 21 
6.1 7.6 42. 5.5 6.1 2.9 16.0 
7.6 9.1 --- 9.0 --- --- 18 
9.1 10.6 --- --- --- --- --- 

6.7 47 5.9 --- 
10.9 36 16 --- 

2.1 22 7.8 30 
--- 30 1.6 --- 
--- 12 1.0 --- 

--- 2.3 --- 
--- 9.9 --- --- 
--- 12 5.4 --- 

--- 

--- I-- --- --- 
--- 4.6 4.1 --- 
--- 6.5 3.2 --- --- 5.6 3.6 --- 

I 

The gross-beta activity near test hole M-3 

(concrete tank) a t  hole W-2 from surface to 1.5 m, at  

hole W-3 from the surface to 6.1 m, hole W-4 from 

0.8 to 1.5 m, and hole W-5 from 1.5 to 2.3 m were 

significantly above background to indicate some 

movement of'contaminants into those depth inter- 

vals. The gross-beta activity in all samples from hole 

W-6 was above background. The highest gross-beta 

activity occurred in samples from 2.3 to 10.7 m in 

the area of high gross alpha. The gross beta in this 

interval ranged from 1500 to 24 000 pCi/g indicating 

a large amount of contamination from the concrete 

tank. 

34 
18 
21 

4400 
20 
21 . 

2300 .O 
24 000.0 '; 

f --- 
a_- 

6400.0 

1510 
--- 
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111. SUMMARY 
- 

The main transport of contaminants in the 

hydrologic cycle is with storm runoff. The stream 

flow in the canyon is intermittent. The runoff 

volume is so low that there is no apparent water in 

the alluvium. The intermittent runoff is Got a source 

of recharge to the main aquifer. 

I 

i 

0 

The bulk of the contaminants released to the en- 

vironment in the canyon was natural U, *''U and 

Y3r. The surface type of testing has dispersed the 

contaminants over a wide area. 

The few soil samples taken in the canyon in- 

dicated high beta activity (as much as 10 times 

background), which is indicative of the WSr. Sedi- 

ment samples in the area of the site also contained 

above normal amount of beta activity. Sediment in 

the channel near the confluence of Bay0 Canyon 

with Los Alamos Canyon contained only background 

concentrations of gross-alpha, gross-beta, and 

plutonium. Plutonium was not used at  the site. 

Analyses of soil, sediments, and cuttings from test 

holes, contained only background plutonium con- 

centrations. 

Drill holes in the area of the solid waste pit only 

contained background concentrations of *'Sr. Stron- 
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tium 90 was detected in the areas of the stainless 

steel tank (removed) and concrete tank (removed) 

up to depths of 4.6 m. Gross beta activity was 

highest near the former location of the concrete tank 

to a depth of 10.6 m. The drill holes maymot have 

been at  the exact location of the tanks, but do in- 

dicate contamination at  depths above normal 

background. 
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APPENDIX B 

IhTSTRUMENTATION AND RADIOCHEMICAL ANALYSES 

In Situ Radiation Measurements 

In situ radiation measurements of x and gamma 

radiation were made by three different instrument 

systems: a micro-R meter, a high-pressure ioniza- 

tion chamber (HPIC), and the field p.hoswich 

(phosphor sandwich). 

The micro-R meter is a Ludlum Model 12s count- 

rate meter in which a NaI(T1) scintillation crystal is 

used as the detector. This detector has the advan- 

tage of being sensitive enough to read pR/h directly. 

A disadvantage is that its response is quite depen- 

dent upon photon energy (Fig. B-1). The instrument 

Fig. B-1. 
Experimentally determined response curve of 
the Ludlum Model 12s count-rate meter 
detector as a function of photon energy. . 
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. was calibrated with a known flux of nsRa (and 

daughters) gamma rays. Measurements with this 

instrument in Bay0 Canyon in 1977 agreed with 

previous measurements (1973; see Appendix A and 

Ref. 42) with the same model. Experience at  LASL 

indicates that the Ludlum 12s readings would be 

reduced slightly if normalized to agree with ther- 

moluminescent dosimeters (TLD), or with the high 

pressure ion chambers (HPIC). See Appendix A and 

Ref. 42. 

A Reuter-Stokes Model RSS-111 spherical, high- 

pressure ionization chamber filled to 14 atm with 

pure argon was also used. Its factory calibrated 

response was checked at  various TLD measurement 

locations. In contrast to the micro-R meter, it has a 

flat energy response over a wide range of energies 

(Fig. B-2) and is thus well suited to make en- 

vironmental gross-gamma measurements. 

The modification of the field portable phoswich 

used in this survey was battery operated-hence in- 

. dependent of trucks, NIM-BINS (nuclear instru- 

ment module bins or racks), and umbilical cords 

associated with the previous  model^.^^.'^ This unit 

was also equipped with a timer-scaler to allow 

timed, integrated response, thereby attaining a 
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Photon (MeV) 

Fig. B-2. 
Response of an RSS-111 monitor as a function 
of incident gamma-ray energy. Continuous 
line represents theoretical response. Circled 
points represent actual values measured with 
P41Am, " T e ,  and NBS-traceable sources 1s7Cs 
and V o .  

lower detection limit that would be less dependent 

. on subjective interpretations of the rate meter. 

For work in Bay0 Canyon, the phoswich was 

tuned to the x-ray energy band from 5 KeV to 25 

KeV in order to enhance the detection of the 17 KeV 

photon from plutonium while minimizing inter- 

ference from "'Cs a t  30 KeV. 

The phoswich was calibrated in the field for this 

energy band prior to use with the aid of the portable 

Livermore multichannel analyzer, an *4*Am source, 



and a "'Cs source. The detection limit for a 100 se- 

cond count at 95% confidence was 2 nCi/g for 

plutonium spiked soil. 

Neither the micro-R meter, nor the HPIC in- 

dicated the presence of anomalous increases in 

gamma activity on either the firing site grid or the 

canyon floor grids. The phoswich did not indicate 

the presence of anomalous increases in 17 KeV x-ray 

activity on the east side of the firing site grid nor on 

the east side of the canyon floor. 
I I 

' i  
Sample Analyses 

.Gross Alpha and Gross Beta 

All soil samples were analyzed for gross-beta and 

gross-alpha activity by exposing an appropriate 

scixltillator (alpha or beta) to the gross particle 

emission of a petri dish full of the dried soil sample. 

This procedure effectively screened all samples for 

concentrations of alpha or beta emitting contami- 

nants that would exceed that attributable to 

naturally occuring radionuclides or weapons testing 

fallout by a substantial margin. T h e  method was 

originated by R. D. Evans during the 1940s, and 

adapted to good effect as a screening device by 

LASL during the TA-1 cleanup. 
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The alpha probe was calibrated with a petri dish 

of dried :oil homogenized with enough "@Pu to yield 

2000 pCi 2s9Pu per gram of soil. Repetitve counts of 

empty petri dishes gave an instrument background 

of 3.03 f 1.07 c/m which was equivalent to 18.03 f 

6.37 a pCi per gram of soil a t  67% confidence level. 

The detection limit (background + u )  at 67% con- 

fidence was therefore 24.4 pCi/g. The lowest gross- 

alpha activity from any uncontaminated local soil 

was 17.5 f 1.8 CY pCi per gram of soil a t  the 67% con- 

fidence level. 

The beta probe was-calibrated with a petri dish 

full of dried soil homogenized with enough wSr-@OY 

to yield 2000 pCi @OSr-soY per gram of soil. Repetitive 

counts of empty petri dishes gave an instrument 

background of 38.11 f 2.53 c/m, which was 

equivalent to 8.48 f 0.56 p pCi per gram of soil a t  

the 67% confidence level. The detection limit 

(background + a) a t  67% confidence was, therefore, 

9.1 pCi/g. The lowest gross-beta activity from any 

uncontaminated local soil was 11.6 f 0.7 @ pCi per 

gram of soil a t  the 67% confidence level. Both detec- 

tor are shown in Fig. B-3 with their sample holders 

(which minimize light scatter) and their scaler un- 

I 

its. 
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Fig. B-3. 

Gross alpha and beta probes with scalers. Left to right: alpha probe, scaler, scaler, beta 

probe. 

 radioc chemical Analyses 

Soil samples were oven dried, homogenized, 

weighed into 10 g aliquots and submitted to the sub- 

contractor for analysis. Biota samples were oven 

dried, weighed into 100 g aliquots and submitted to 

the subcontractor for analysis. The subcontractor 

dissolved the samples in an acid bath and 

chemically separated the species of interest. The 

samples were deposited on planchets and ashed to 
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minimize self absorption. Alpha emitters were 

analyzed by alpha spectrometry; beta emitters by 

low bacckground proportional counters. Table B-1 

provides analytical specifications agreed to. 

Ten percent of the "samples" sent to  the subcon- 

tractor were either spikes or blanks submitted for 

quality control purposes. 

The quality control samples were prepared from 

silt from the bottom of a deep water supply well 

known to be free of contamination from any man- 

made radionuclides. The quality control informa- 

tion can be summarized by the ratio of the reported 

result to the amount known to have been added as a 

spike to the sample. Table B-II summarizes the 

quality control ratios for spiked samples submitted 

to the subcontractor. It must be noted that most 

spikes were of low concentration in an attempt to 

simulate low level environmental contamination 

with the attendant problems of difficulty in attain- 

ing complete homogeneity. Thus the results are con- 

eidered satisfactory. 

Some samples were analyzed by the LASL En- 

vironmental Surveillance Group. Details on 

methods and quality control information are 

available in Refs 32 and 34 cited in the body of the 

report. B-7 . 
, .. 
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Isotope 

Ud 

'=Pu= 

'"Cs 

"%a 

' T h  

TABLE B-I 

RADIOCHEMICAL SPECIFICATIONS" 

I. 

Sample TypJ Detection Limitb Sensi tivityC 

Soil 0.1 pCi/gf100% 1.0 pCi/gf30% 
Biota 0.01 pCi/gf100% 0.1 pCi/gf 30% 

Soil 0.5 pg/gf100% 2 pg/gf20% 
Biota 0.05 pg/gf100% 0.2 pg/g*20% 

Soil 0.01 pCi/gf100% 0.1 pCi/gfl5% 
Biota 0.001 pCi/gflOO% 0.01 pCi/gfl5% 

Soil 0.1 pCi/gflOO% 1.0 pCi/gi30% 
Biota 0.01 pCi/gilOO% . 0.1 pCi/gf30% 

Soil 0.1 pCi/gf100% 0.2 pCi/gf20% 
Biota 0.01 pCi/gf100% 0.02 pCi/gf20% 

Soil 0.02 pCi/gf100% 0.2 pci/g&% 
Biota 0.002 pCi/g&lOO% 0.02 pCi/gil5% 

~~~~~ ~ 

.Error is counting error a t  20 or 95% confidence and includes error of tracer yield. 

bBlanks will agree within the detection limit error listed. 
I 

'Spikes will agree within the sensitivity error listed. 

dUranium result includes all isotopes of uranium present in the sample whether primordial. nor- 

mal, depleted, or enriched uranium is present. 

-Pu error corresponds to that obtained when zsOPu specifications are met. 
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TABLE B-I1 

SUMMARY OF QUALITY CONTROL DATA 

I 

( i n  p r e p a r a t i o n )  



APPENDIX C 

SAMPLE COLLECTION AND PREPARATION METHODOLOGY 
- _- _ _  

Soil .samples from the circular and rectangular 
r 

grids were taken within 2 m of the survey point. 

Once the location was chosen, a 9 cm diam by 10 cm 

deep ring was driven 5 cm into the ground and the 

soil around the ring was removed with a trowel. The 

trowel was slid under the sample, which was then 

placed in a plastic bag. Next, a 2.5 cm diam by 60 

cm deep PVC tube was driven 30 cm into the 

ground. When the tube was extracted from the soil, 

the core sample remained in the tube until it was 

shaken into a plastic bag. Profile samples divided 

the 0-30 cm soil column into 0-5,5-10,lO-20, and 20- 

30 cm intervals. The 0-5 cm and 5-10 cm intervals 

were taken by the ring method. The 10-20 cm and 

20-30 cm intervals were taken by the core method 

where cores were driven by 10 cm increments. The 

sample in each profile interval was put in a separate 

plastic bag. 

Bed sediment samples from the natural drainage 

system were'taken a t  the survey point, 2 m upstream 
/ 

and 2 m downstream. Only the 30 cm core technique 

and a few profiles were taken in bed sediments. The 

three samples were identified separately for 

analysis. 
-- - -  
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Subsurface samples from former foundation loca- 

tions and industrial or sanitary waste alignments 

were taken by trenching across the location of in- 

terest to a depth of 122 cm with a backhoe. A grab 

sample was obtained at  the 122 cm level with a stai- 

nless steel scoop and placed in a plastic bag. 

Subsurface migration under waste pits, leaching 

fields, and outfalls was sampled from greater than 

122 cm to as deep as 2000 cm by a truck mounted 

auger drill. The drill was stopped a t  152 cm inter- 

vals.and a suitable grab sample of the cuttings was 

obtained with the stainless steel scoop. 

Samples were immediately placed in 30 cm by 30 

cm plastic bags for transfer to the laboratory and the 

bags were marked as they were obtained with sam- 

ple point identity (by stratum, grid point, depth, 

sample technique, and date). Each sampling device 

was cleaned before taking the next sample. 

Once the samples were in the laboratory, 75-100 g 

of soil was transferred into a sterile plastic petri dish 

and leveled to the rim with a wooden tongue 

depressor .  I n  o r d e r  t o  minimize  cross-  

contamination, the transfer was done within the 

plastic bag and in a fume hood. Tongue depressors 
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and surgeon's gloves used in transfers were discar- 

ded after each transfer. After transfer, the soil Sam- 

ples were dried under an infrared light for about 4 . 

min. Samples prepared in this way were analyzed 

for gross-alpha and gross-beta activity according to 

the method described in Appendix B. 

An additional 10 g portion of soil from samples 

chosen for radiochemistry was homogenized with 

stainless steel mortar and pestle, placed in a plastic 

vial, dried 15 min in an oven a t  75"C, sealed, 

marked, packed, and shipped to the subcontracted 

analytical laboratory. Radiochemical methods are 

also described in Appendix B. 
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APPENDIX D 

SURVEY 
. . .  

The data in this appendix consist of the 1977 sur- 

vey results organized into 32 tables of which the first 

30 deal with radioactivity in soil. Tables XXXI and 

XXXII deal with radioactivity id grasses. 

Corresponding data for rodents were omztted as un- 

reliable because of insufficient biomass. 

l? 

ir 
0 

Gross alpha and gross beta results for soils (soils 

and bedrock) were obtained by scintillation 

counting described in Appendix B, Instrumenta- 

tion. Available radiochemical analyses of some sam- 

ples are presented with scintillator counter results 

to allow comparisons. Tables of results are arranged 

according to depth in the soil, and depth in turn is . 

related to the sampling method as described in Sec- 

tion 111, Methods. Tables D-I and D-11 include ring 

samples and the 0-5 cm'depth of profile samples. 

Tables D-III through D-V span the profile intervals 

from 5 cm to 30 cm. Tables D-VI through D-X relate 

to the 0-30 cm depth of soil. Samples from the latter 

were taken by core sampling. Table DlXI and D-2UI 

are from the samples scooped from trenches dug by 

backhoe. The latter samples were used to evaluate 

DATA 

the interval from 60 to 120 cm. Tables D-XIII 

through D-XXX were taken in 150 cm increments to 

as deep as 2000 cm by auger drill to evaluate depth 

intervals below 120 cm. An index of tables precedes 

the actual data tables. 
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Table D-XVIII. Gross-Alpha and -Beta Activity vs OOSr and Uranium in 300-460 cm Layer. 
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I 
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I 
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TABLE D-I -l 

GROSS-ALPHA AND -BETA ACTIVITY IN 0-5 CM LAYER 

Location 

CTR 
CTR-5 
CTR-5b 
c1-1 
c1-2 
C1-3 
c2-1 
c2-2 
C2-3 
C2-4 
C2-5 
C2-6 
C3-1 
C3-2 
c3-3 
c3-4 
c3-5 
C3-6 
c3-7 
C3-8 
C4-1 
C4-2 
c4-3 
c4-4 
c4-5 
C4-6 
c4-7 
C4-8 
c4-9 
C4-10 
c5-1 
C5-2 
c5-3 
c5-4 
c5-5 
C5-6 
c5-7 
C5-8 
c5-9 
C5-10 
C5-11 
C5-12 
C5-13 
C5-14 

Gross 0 Gross a Location Gross - -  d Gross (I Location Gross 3 Cross m - -  - -  
1.73 
0.99 
0.44 
3.01 
2.96 ' 

4.35 
3.25 
3.10 
2.72 

. 4.88 
4.45 
3.25 
3.24 
2.38 
4.26 
2.77 
6.03 
2.05 
4.54 
2.00 
4.45 
1.52 
6.27 
3.97 
3.73 
8.03 
3.97 
3.73 
3.73 
3.39 
1.52 
6.14 
3.44 
4.26 
3.01 
4.59 
3.25 
4.16 
4.98 
3.06 
4.35 
3.92 
3.87 
4.02 

25.58 
32.72 
32.72 
44.62 
48.19 
27.96 
80.32 
27.96 
50.56. 
36.29 
44.62 
29.15 
12.49 
36.29 
23.20 
41.05 
44.62 
31.53 
30.34 
16.06 
47 .OO 
5.35 

30.34 
20.82 
20.82 
25.58 
12.49 
23.20 
18.44 
30.34 
26.77 
14.52 
36.29 
20.82 
74.37 
27.96 
23.20 
16.06 
41.05 
29.15 
29.15 
29.15 
26.77 
45.81 

C5-15 
C6-1 
C6-2 
C6-3 
C6-4 
C6-5 
C6-6 
C6-7 
C6-8 
C6-9 
C6- 10 
C6-11 
C6-12 
C6-13 
C6-14 
C6-15 
C6-16 
C6-17 
C6-18 
C6-19 
C6-20 
C7-1 
C7-2 
c7-3 
c7-4 
c7-5 
C7-6 
c7-7 
C7-8 
c7-9 
C7-10 
C7-11 
C7-12 
C7-13 
C7-14 
C7-15 
C7-16 
C7-17 
C7-18 
C7-19 
C7-20 
C7-21 
C7-22 
C7-23 

2.77 
3.39 
2.86 
2.14 
4.62 
3.46 
0.93 
2.00 
2.13 
2.29 
1.66 
5.22 
2.86 
2.96 
2.05 
2.86 
2.29 
3.15 
3.92 
1.52 
2.93 
2.72 
2.29 
1.90 
3.87 
3.30 
3.11 
1.02 
2.17 
2.90 
2.98 
1.20 
4.89 
4.18 
3.06 
3.87 
2.1q 
3.44 
3.38 
2.67 
2.38 
1.62 
4.76 
3.55 

35.10 
13.68 
32.72 
25.58 
14.87 
12.49 
23.20 
13.68 
0.00 

27.96 
19.63 
5.24 

19.63 
30.34 
14.87 
30.34 
36.29 
11.30 
22.01 
24.39 
30.34 
20.82 
45.81 
29.15 
22.01 
8.92 

16.06 
17.25 
2.97 

16.64 
7.73 

29.15 
2.97 

.13.68 
10.11 
13.68. 
25.58 
11.99 
13.68 
27.96 
25.58 
18.44 
22.01 
23.20 

C7-24 
C7-25 
C7-26 
C7-27 
C7-28 
C7-29 
C7-30 
C8- 1 
C8-2 
C8-3 
C8-4 
C8-5 
(28-6 
C8-7 
(28-8 
08-9 
C8-10 
C8-11 
C8-12 
C8-13 
(28-14 
C8-15 
C8-16 
C8-17 
C8-18 
C8-19 
C8-20 
C8-21 
(28-22 
C8-23 
C8-24 
C8-25 
C8-26 
C8-27 
C8-28 
C8-29 
C8-30 
c9-1 
C9-2 
c9-3 
c9-4 
c9-5 
C9-6 
c9-7 

3.20 
3.38 
2.66 
2.04 
3.15 
2.26 
3.15 
6.18 
5.91 
6.01 
6.98 
5.36 
6.19 
4.99 
5.13 
3.51 
3.60 
5.54 
7.21 
5.73 
6.05 
5.40 
5.32 
6.42 
4.94 
4.62 
4.66 
3.10 
2.93 
3.78 
3.78 
3.06 
1.60 
4.18 
1.06 
2.31 
3.34 
4.84 
3.82 
5.29 
4.09 
4.80 
5.38 
1.20 

8.92 
19.63 
17.94 
10.11 
10.11 
14.87 
35.10 
8.66 

10.94 
1l.E 
19.66 
$.30 
9.36 

27.56 
35.47 
37.73 
7.23 

10.62 
30.95 
21.91 
1.82 

25.30 
10.85 
10.62 
9.49 

29.82 
4.97 

25.58 
20.82 
5.35 
0.59 

16.06 
0.00 

16.06 
7.73 
0.00 

32.72 
12.08 
18.92 
26.90 
15.50 
18.92 
22.34 
60.09 
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Location 

C9-8 
c9-9 
c9-10 
c9-11 
C9-12 
C9-13 
C9-14 
C9-15 
C9-16 
C9-17 
C9-18 
c9-19 
C9-20 
C9-21 
C9-22 
C9-23 
C9-24 
(29-25 
C9-26 
C9-27 
C9-28 
C9-29 
C9-30 
C9-31 
C9-32 
c9-33 
c9-34 
c9-35 
C9-36 
c9-37 
C9-38 
c9-39 
C9-40 
C9-41 
C9-42 
c9-43 
c9-44 
c9-45 
WA-1 
WA-2 
WA-3 
WA-4 
WA-5 
WB-1 
WB-2 
WB-3 
WB-4 
WB-5 
wc-1 
w c - 2  
wc-3 

TABLE D-I (cont) 

Gross 8 Gross a 

4.00 57.68 
7.74 32.60 
4.49 53.12 
5.55 38.30 
5.42 36.00 
4.98 24.62 
7.24 18.83 
3.87 44.00 
4.31 23.48 
4.04 34.88 

- -  

3.69 35.y4 
3.78 5 4 3  
2.00 38;%7 
1.42 1g.36 
5.33 21.62 
5.16 10.94 
3.55 18.92 
3.86 10.94 
4.43 5.24 
4.76 16.64 
4.39 32.60 
5.17 10.94 
5.95 2.96 
5.31 22.34 
4.58 2.96 
4.45 17.67 
3.34 27.96 
3.25 14.87 
5.49 16.64 
8.05 10.94 
6.04 13.22 
4.76 20.06 
5.50 12.88 
5.17 ~ 7.23 
7.21 15.14 
4.94 10.62 
3.78 9.49 
5.40 15.14 
5.58 44.97 
2.93 14.87 
1.06 12.49 
1.82 16.06 
5.36 14.36 
3.11 23.20 
1.86 10.11 
3.24 8.92 
2.29 11.30 
2.17 24.39 
4.22 8.92 
3.92 17.25 
7.18 11.34 

Location Gross 0 

w c - 4  
w c - 5  
WD-5 
WD-6 
EA-1 
EA-2 
EA-3 
EA-4 
EA-5 
EA-6 
EB- 1 
EB-2 
EB-3 
EB-4 
EB-5 
EB-6 
EC-1 
EC-2 
EC-3 
EC-4 
EC-5 
EC-6 
ED- 1 
ED-2 
ED-3 
ED-4 
ED-5 
ED-6 
c2-1P 
c3-5P 
C6-17P 
C7-18P 
C8-2P 
C8-14P. 
c9-3P 
c9-45P 
WB-5P 
wc-3P 
EB-2P 
EC-1P 
SC-2BP 
sc-4CP 
SC-6CP 
sc-7CP 
TA10-1#1 
TA10-1#2 
TA10-3 
TP-10-4 
TA10-5 
TA10-7 
TA10-21 

1.51 
3.15 
2.31 
7.18 
1.46 
1.73 
1.20 
5.87 
3.64 
2.66 

- 3.51 
2.04 

36.93 
3.24 
2.26 
2.49 
6.08 
2.00 
2.26 
1.91 
0.97 
4.23 
1.60 
6.74 
1.28 
3.02 
1.51 
2.84 
4.58 
7.55 
6.27 
5.78 
5.91 
5.02 
5.29 
3.46 
5.13 
5.04 
6.31 
6.05 
4.80 
2.93 
1.77 
3.24 
2.89 
2.62 
4.13 
3.82 
3.60 
2.98 
3.87 

._ 

Gross a 

7.73 
6.54 
8.92 
6.38 
4.16 

24.39 
20.82 
24.53 
10.11 
30.34 
14.87 
23.48 
2.97 
8.92 
6.54 

18.44 , 

22.34 
7.73 

17.25 
8.92 

17.64 
6.54 

14.27 
22.01 
10.11 
11.30 
18.44 
38.30 
32.46 
22.34, 
5.24 

10.94 
1.82 

26.90 
23.20 
39.28 
2.96 

24.62 
22.34 
17.25 
14.87 
0.00 
4.16 

18.44 
14.87 
19.63 
19.63 
4.16 
7.73 

26.77 

22.01 ; 
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TABLE D-I1 

GROSS-ALPHA AND -BETA ACTIVITY VS SELECTED 
RADIOCHEMICAL ANALYSES IN THE 0-5 CM LAYER 

Location 

CTR 
CTR-5 
CTR-5b 
C1-3 
c2-1 
C2-4 
C5-2 
c5-5 
C5-11 
C6-11 
c7-9 
C7-21 
C8-1 
C846 
C8-17 
C9-8 
c9-10 
C9-14 
c9-19 
c9-33 
WA-1 
WA-5 
WD-6 . 
EA-4 
EB-3 
EC-6 
ED-2 
c2-1P 
c3-5P 
C6-17P 
C7-18P 
C8-2P 
C8-14P 
c9-3P 
c9-45P 
WB-5P 
wc-3P 
EB-2P 
EC-1P 
SC-2BP 
sc-4CP 
SC-6CP 
sc-7CP 
TA10-1#1 
TA10-1#2 
TA10-3 
TA10-4 
TA10-5 
TAlO-7 
TA10-21 

(pCi/g except as noted) 

GrossB WSr 

1.73 0.75 
0.99 0.78 
0.44 0.46 
4.35 3.45 
3.25 (3.40)b 
4.88 4.13 
6.14 3.27 
3.01 0.60 
4.35 1.95 
5.22 0.41 
2.90 0.61 
1.62 0.23 
6.18 0.89 
5.32 0.79 
6.42 2.5 
4.00 0.45 
4.49 0.49 
7.24 0.69 
3.78 1 .oo 
4.45 3.7 
5.58 0.87 
5.36 0.48 
7.18 0.97 
5.87 0.30 

4.23 0.221 
6.74 0.29 
4.58 3.4 
7.55 3.8 
6.25 0.218 

'5.24 0.62 
5.91 0.55 
5.02 0.207 
5.29 0.63 
3.46 0.34 

11.78 0.191 
5.04 0.73 
6.31 0.09 
6.05 0.98 
4.80 8.20 
2.93 0.0 
1.71 0.078 
3.24 0.36 
2.89 5.40 
2.62 2.81 
4.13 1.54 
3.82 1.92 
3.60 1.87 
2.98 0.69 
3.87 0.47 

-- 

36.93 132.0 

'Total uranium in pg/g. 

bSee C2-1P 

*s7Cs Grossa 

25.58 
32.72 
32.72 
27.96 
80.32 
36.29 
14.52 
74.37 
29.15 
5.24 

16.64 
18.44 
8.66 

10.85 
10.62 
58.42 
53.12 
18.83 
54.26 
17.67 
44.97 
14.36 
6.38 

24.53 
2.97 

17.64 
14.34 
38.30 
32.46 
22.34 
5.24 

10.94 
2.26 

26.90 
23.20 
39.28 
2.96 

24.62 
22.34 
17.25 
'14.87 

0.0 
4.16 

18.44 
14.87 
19.63 
19.63. 
4.16 
7.73 

26.77 

U-T" = a p u  2sopu - - -  
4.2 0.0 0.014 
4.1 0.0 0.014 
4.4 0.0 0.027 
9.5 
(0.54Ib --- 0.058 

--- --- 
7.8 
4.3 
4.0 
8.9 
4.6 
4.7 
7.0 
3.6 
4.5 
3.7 
3.5 
.3.3 
4.5 
3.2 
5.9 
3.6 
3.4 
5.6 

2.4 
2.6 
4.6 
0.54 

12.0 
2.9 
4.1 
2.5 
3.0 
3.9 
6.8 
3.9 
4.8 
3.4 
2.9 
7.6 
4.7 
2.1 
2.5 
3.2 
2.3 
1.7 
1.3 
1.5 
2.1 
2.4 

3:7 

--- --- 
0.027 0.03 
0.14 8.76 
0.0 0.079 
0.0 0.032 
0.0 0.066 ; 

1 

_ _ _  --- 
__- --- 

0.0 0.0 

0.0 0.013 
0.0 0.20 

--- _ _ _  

--- --- 
--- --- 

0.0 0.020 
0.0 0.052 _ _ _  --- 

I 
--e --- 

0.003 0.0 
0.0 0.013 
0.004 0.098 
0.015 0.030 
0.0 0.029 
0.0 0.019 
0.006 0.02 
0.005 0.008 
0.001 0.0113 D-6 
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TABLE D-I11 

GROSS-ALPHA AND -BETA ACTIVITY VS SELECTED 

RADIOCHEMICAL ANALYSES IN THE 5-10 CM LAYER 

(pCi/g except as noted) 

Location GrossB OOSr - -  
c2-1P 
c3-5P 
C6-17P 
C7-18P 
C8-2P 
C8-14P' 
c9 -3P .  
c9-45P 
WB-5P 
wc-3P 
EB-2P 
EC-IP 
SC-2BP 
sc-4CP 
SC-6CP 
sc-7CP 
TAIO-1#1 
TA10-1#2 
TA10-3 
TA10-4 
TA10-5 
TA10-7 
TAIO-21 

4.58 0.31 
6.18 1.73 
6.62 0.08 
4.84 0.43 
4.93 0.40 
4.32 0.55 
5.47 0.82 
4.00 0.30 
4.03 0.289 
6.91 0.173 
5.87 1.03 
4.98 0.10 
6.80 2.77 
3.55 0.28 
3.06 0.26 
3.15 0.20 
4.35 3.99 
4.62 3.85 
2.93 2.64 
3.95 1.41 
3.24 2.93 
3.62 0.48 
3.06 0.15 

'Total uranium in pg/g. 

. -  

1 T S  

--- 
--- 
a_- 

--- 
0.0 

0.48 
0.19 

--- 

--- 
--- 
0.0 
0.0 
--- _ _ _  

0.0 
0.0 
0.11 
0.071 
0.17 
0.12 
0.24 
0.09 
0.042 - 

1 

Grossa U-T" 1J8Pu 238Pu - - 
22.34 
21.20 
2.96 

25.76 
34.73 
18.92 
36.02 
26.77 
22.34 
2.96 

23.48 
15.50 
41.05 
18.44 
8.92 
5.35 

30.34 
17.25 
14.87 
4.16 

23.20 
29.15 
37.48 

_ .  

3 .O 
5.9 
2.7 
4.1 
2.2 
3.1 
3.6 
1.6 
3.1 
4.4 
3.4 
2.1 
2.3 
3.1 
1.9 
2.1 
2.6 
1.4 
2.5 
1.4 
1.4 
2.0 
2 .o 

--- 
--- 
--- 
--- 

0.0 

0.0 
0.0047 

--- 

--- 
--e 

0.0 
0.0 

--- 
--- 

0.0017 
0.0 
0.014 
0.0 
0.034 
0.0 
0.004 
Q.0, 
0.0 

--- 
--- 
--- 
--- 

0.0 

' 0.018 
0.018 

--- 

--- 
--e 

0.0 
0.0 _ _ _  
0.004 
0.0076 
0.007 
0.054 
0.076 
0.0' 
0.030 
0.0101 
0.007 
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TABLE D-IV 

GROSS-ALPHA AND -BETA ACTIVITY VS SELECTED 

RADIOCHEMICAL ANALYSES IN THE 10-20 CM LAYER 

(pCi/g except as noted) 

Location Gross 

c2-1P 
c3-5P 
C6-17P 
C7-18P 
C8-2P 
C8-14P 
c9-3P 
c9-45P 
WB-5P 
WC-3P 
EB-2P 
EC-1P 
SC-2BP 
sc-4CP 
SC-6CP 
sc-7CP 
TA10-1#1 
TA10-1#2 
TA10-3 
TA10-4 
TA10-5 
TA10-7 
TA10-21 

'Total uranium in pg/g. 

4.27 
3.78 
5.73 
4.92 
5.15 

. 7.29 
4.67 
3.20 
6.59 
5.20 
5.33 
4.71 
4.31 
2.93 
1.67 

. 3.20 
4.09 
3.64 
3.64 
1.82 
3.73 
3.95 
4.80 

@OSr 1a7Cs 

0.211 --- 
0.025 --- 
0.07 --- 
0.07 --- 
0.177 0.0 
0.34 --- 
0.52 0.0 
0.38 0.14 

- -  

0.193 --- 
0.172 --- 
0.212 0.0 
0.110 0.0 
2.62 --- 
0.61 _ _ _  
0.23 0.08 
0.32 0.47 
3.30 0.0 . 
3.56 0.071 
5.17 0.22 
0.70 0.0 
2.91 0.02 
0.23 0.035 
0.18 0.0 

Grossa U-Ta zaEPu zsOPu -..- - 
37.16 
23.48 
8.66 

26.90 
30.18 
16.64 
2.96 
5.35 

10.94 
10.94 
9.80 

14.36 
37.48 
26.77 
2.95 
7.73 

23.20 
23.20 
18.44 
8.92 

20.82 
23.20 
22.01 

3.4 
3.1 
2.8 
3.2 
2.2 
3.1 
3.7 
2.9 
3.4 
4.8 
3.1 
2.4 
3 .O 
3.1 
1.2 
1.6 
2.2 
1.9 
2.3 
1.9 
1.4 
2.9 
2.0 

--- 
--- _ _ _  
--- 

0.0 

0.0 
0.0077 

--- 

--- 
--- 

0.0 
0.0 

--- 
e-- 

0.0 
0.0039 
0.0 
0.0076 
0.0 
0.0 
0.005 
0.014 
0.0 

--- 
--- 
e-- 

--- 
0.015 

0.013 
0.013 

_ _ _  

--- 
--- 

0.013 
0.021 _ _ _  

--- 
0.011 
0.0087 
0.011 
0.019 
0.122 
0.0 
0.036 
0.011 
0.0 

, 
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TABLE D-V 

GROSS-ALPHA AND -BETA ACTIVITY VS SELECTED 

RADIOCHEMICAL ANALYSES IN THE 20-30 CM LAYER 

(pCi/g except as noted) 
Location 

c2-1P 
c3-5P 

' C6-17P 
C7-18P 
C8-2P 
C8-14P 
c9-3P 

WBdP 
wc-3P 
EB-2P 
EC-1P 
SC-2BP 
sc-4CP 
SC-6CP 
sc-7CP 
TA10-1#1 
TA10-1#2 
TA10-3 
TA10-4 
TA10-5 
TA10-7 
TA10-21 

I c9-45P 

Gross @ 

5.65 
4.58 
3.64 
4.67 
5.11. 
4.13 
2.04 
3.51 
4.76 
6.91 
4.27 
4.98 
5.07 
4.40 
1.91 . 
3.82 
2.58 
4.93 
2.35 
3.42 
4.09 
3.82 
2.62 

Y3r la'Cs 

0.05 

- - 

0.189 --- 
0.243 --- 
0.0 --- 
0.222 0.0 
0.19 --- 
0.215 0.0 
0.17 0.10 
0.141 --- 
0.06 --- 
0.254 0.0 
0.114 0.0 
3.81 --- 
1 .oo --- 
0.29 0.12 
0.27 0.50 
2.23 0.034 
4.16 0.057 
0.57 0.07 
0.54 0.051 
1.04 0.0 
0.16 0.042 
0.27 0.058 

T o t a l  uranium in pglg. 

Gross @ U-T3 23(1pu. 

1.82 
24.62 
6.38 
8.66 

22.34 
5.24 
2.97 

' 13.68 
15.50 
2.97 

20.06 
12.08 
38.67 
11.30 
6.54 
5.35 

10.11 
25.58 
32.77 
10.11 
10.11 
17.25 
13.68 
- 

2.9 
2.9 
2.8 
3.9 
2.6 
3.5 
3.3 
3.1 
3.1 
4.4 
3.2 
2.4 
2.8 
3.2 
1.5 
1.8 
1.6 
1.1 
1.9 
2.5 
3.3 
2.5 
3.6 

--- 
--- 
--- 
--- 

0.01 1 

0.0 
0.019 I 

--- 

--- 
--- 

0.016 
0.0 

--- 
--- 

0.003 
0.020 
0.012 
0.019, 
0.031 
0.002 
0.005 
0.0045 
0.005 
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Location 

CTR 
c1-1 
c1-2 
C1-3 
c2-1 
c2-2 
C2-3 
C2-4 
C2-5 
C2-6 
C3-1 
C3-2 
c3-3 
c3-4 
c3-5 
C3-6 
c3-7 
C3-8 
C4-1 
C4-2 
c4-3 
c4-4 
c4-5 
C4-6 
c4-7 
C4-8 
c4-9 
C4-10 
C5-1 
C5-2 
c5-3 
c5-4 
c5-5 
C5-6 
c5-7 
C5-8 
c5-9 
C5-10 
C5-11 
C5-12 
C5-13 
C5-14 
C5-15 
C6- 1 
C6-2 
C6-3 
C6-4 

TABLE D-VI 
GROSS-ALPHA AND -BETA ACTIVITY IN 0-30 CM LAYER 

Gross p 

2.86 
2.86 
3.10 
2.72 
1.38 
2.96 
2.86 
2.82 
3.92 
1.86 
1.62 
3.10 
2.58 
1.86 
3.92 
4.54 
4.93 
4.35 
3.54 
2.34 
3.39 
4.02 
3.15 
2.86 
2.58 
2.96 
2.34 
4.93 
2.19 
2.82 
4.26 
1.47 
4.02 
3.63 
3.54 
3.97 
4.49 
7.71 
4.21 
3.49 
3.78 
3.10 
0.66 
2.10 
6.86 
3.25 
1.91 

Gross a 

35.10 
52.95 
51.76 
32.72 
29.15 
62.47 
29.15 
39.86 
23.20 
39.86 
20.82 
25.58 
24.39 
47.00 
25.58 
16.06 
30.34 
32.72 
51.76 
12.49 
38.67 
25.58 
26.77 
45.81 
47.00 
30.34 
35.10 
48.19 
30.34 
27.96 
26.77 
29.15 
38.67 
23.20 
26.77 
12.49 
19.52 
42.24 
32.72 
12.49 
23.20 
24.39 
35.10 
36.29 
10.94 
24.39 
16.06 

~ ~~ 

*Not sampled; bedrock < 30 cm. 

Location 

C6-5 
C6-6 
C6-7* 
C6-8 
C6-9 
cg-10 
C'ij-11 
$42 
76-13 
C6-14 
C6-15 
C6-16 
C6-17 
C6-18 
C6-19 
C6-20 
C7-1 
C7-2 
c7-3 
c7-4 
c7-5 
C7-6* 
c7-7 
C7-8 
c7-9* 
C7-10 
C7-11 
C7-12 
C7-13 
C7-14 
C7-15 
C7-16 
C7-17 
C7-18 
C7:19 
C7-20 
C7-21 
C7-22 
C7-23 
C7-24 
C7-25 
C7-26 
C7-27 
C7-28 
C7-29 
C7-30 
C8-1 

Gross B 

1.95 
5.37 

1.73 
2.86 
3.06 
3.30 
3.30 
2.58 
3.20 
2.29 
2.91 
1.42 
1.81 
2.10 
2.97 
2.91 
5.77 
5.12 
4.11 
1.90 

2.35 
2.04 

2 109 
1.64 
3.29 
2.75 
5.16 
2.84 
6.64 
3.49 
2.76 
3.00 
4.35 
4.35 
2.70 
2.89 
3.82 
2.75 
4.22 
2.09 
1.91 
2.66 
2.93 
2.86 

Gross a! Location 

22.01 
26.52 

19.63 
44.62 
22.01 
17.25 
23.20 
32.72 
37.48 
19.63 
22.01 
29.15 
23.20 
29.15 
26.77 
41.05 
14.36 
27.96 
27.96 
17.25 

29.15 
19.63 

22.01 
18.44 
13.68 
13.68 
0.00 
17.94 
9.80 
30.34 
41.05 
12.49 
23.20 
23.20 
22.01 
7.73 
11.30 
10.11 
20.82 
14.87 
0.59 
30.34 
23.20 
36.29 

C8-2 
C8-3 
C8-4 
C8-5 
C8-6 
C8-7 
C8-8 
C8-9 
C8-10 
C8-11 
C8-12* 
C8-13 
C8-14 
C8-15 
C8-16 
C8- 17 
(28-18 
C8-19 
C8-20 
C8-21 
C8-22 
C8-23 
C8-24 
C8-25 
C8-26 
C8-27 

(28-29 
C8-30 
c9-1 
C9-2 
c9-3 
c9-4 
c9-5 
C9-6 
c9-7* 
C9-8 
c9-9 
c9-10 
c9-11 
C9-12* 
C9-13 

C8-28 

c9-14 

c9-16 
C9-15 

C9-17 
C9-18' 

Gross p 

6.47 
6.38 
3.92 
5 59 
6.84 
5.50 
4.11 
4.35 
5.03 
5.08 

5.03 
4.11 
5.54 
4.57 
4.52 
6.84 
5.54 
5.08 
4.26 
3.42 
3.46 
3.29 
3.78 
3.29 
4.19 
2.80 
2.66 
2.82 
7.11 
2.84 
4.62 
4.27 
4.80 
3.55 

4.31 
3.78 
3.29 
5.42 

4.40 
3.02 
4.62 
3.42 
3.89 

Gross a 

25.30 
20.79 
15.14 
10.62 
26.43 
8.36 
46.77 
42.69 
26.43 
17.40 

4.97 
15.14 
11.75 
26.79 

25.30 
19.66 
11 . i 5  
20.82 
5.35 
5.35 
2.97 
14.87 
1.78 
11.30 
4.16 
22.01 
32.72 
15.50 
15.50 
21.20 
24.62 
45.14 
12.08 

53.12 
45.14 , 

73.6'4 
50.84 

16.64 
23.48 
21.20 
54.26 
36.02 

35.47 
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Location 

c9-19' 
C9-20' 
0 - 2 1  
C9-22 
C9-23 
C9-24 
C9-25 
C9-26 
CS-27 
C9-28 
C9-29 
C9-30' 

' C9-31' 
C9-32 
c9-33' 

. c9-34 
c9-35 
C9-36 
c9-37 
C9-38 
c9-39 
C9-40' 
C9-41 
C9-42 
c9-43 
co-44 
c9-45 
WA-1 
\'A-2 
WA-3 
WA-4 
WA-5 
WB-1 
WB-2 
WB-3 
UTB-4 
WB-5 
wc-1 
wc-2  
w c - 3  
wc-4 
wc-5  
WD-5 
WD-6 
EA- 1 
EA-2 
EA-3 
EA-4 
EA-5 
EA-6 
EB-1 
EB-2 
EB-3 
EB-4 
EB-6 

! 
I 

Gross 13 Gross a 

4.67 
4.75 
9.15 
6.38 
4.53 
5.03 
4.76 
5.31 
5.22 

4.53 

3.10 
2.91 
4.49 
5.77 
6.36 
5.67 

6.51 
5.91 
6.19 
4.71 
5.91 
2.57 
.1.73 . 
1.95 
1.68 
3.15 
3.20 
1.33 
5.00 
1.95 
2.98 
5.23 
2.75 
2.62 
3.15 
1.95 
2.40 
2.09 
2.35 
2.13 . 
1.33 
3.51 
4.09 
2.57 
4.89 
2.44 
4.53 
3.02 
1.11 

22.34 
14.36 
8.66 

21.20 
24.62 
4.10 

10.94 
10.94 
9.60 

10.94 

19.63 
30.31 
15.50 
24.62 
10.94 
36.02 

28.69 
23.04 
6.10 
7.23 

12.85 
38.67 
23.20 
18.44 
12.49 
25.58 
13.68 
12.49 
10.65 
19.63 
22.01 
13.13 
12.49 
14.87 
0.00 

10.11 
20.62 
6.54 

47.00 
7.73 

29.1.5 
22.01 
24.39 
41 .OS 
24.39 
32.72 
1fJ.11 
22.01 
23.20 

TABLE D-VI (cont) 

*Not sampled; bedrock <30 cm. 

Location Gross P Gross a 
EB-G - 6.1s--- 22.25 

I EC-1 1 .OL 6.54 
EC-2 1 .GO 0.59 
EC-3 1.77 13.68 
EC-4 5.32 1.73 
EC-5 3.02 10.11 
EC-6 2.53 1G.OG 
ED-I 2.66 20.82 
ED-2 2.04 0 . 0  
ED-3 2.53 17.25 
ED-4 2.66 10.11 
ED-5 2.75 12.49 
ED-6 5.05 26.72 
c2-1P 4.77 24.91 
C3GP 5.52 3i.24 
CG-17P 5.57 10.09 
C7-18P 5.06 16.64 
C8-2P 5.28 24.55 
C8-14P 5.i9 10.GG 
c9-3P 4.37 17.21 
c9-45P 3.54 17.25 
WB-5P 5.13 22.27 
wc-3P 6.02 4.96 
ER-2P 5.25 19.49 
EC-1P 5.18 16.07 
SC-1Al 4.35 17.25 
sc-1x2 4.13 17.25 
SC-1x3 6.36 23.20 
SC-2A1 7.33 41.05 
sc-2.42 3.20 30.34 
SC-2-43 2.67 42.24 
SC-1B1 5.42 35.10 
SC-1B2 4.50 19.63 
SC-IB3 6.00 18.11 
SC-SBI 4.21 37.43 
sc-2132 4.64 37.43 
SC-283 3.06 3936 
SC-3B1 12.23 14.8; 
SC-3R5 5.60 25.53 
SC-3B3 7.47 35.10 
sc-IC1 2.24 12.19 
sc-IC2 1.66 19.63 
sc-IC3 2.72 17.25 
sc-2c1 2.24 42.24 
SC-2C2 2.29 8.92 
sc -2c3  3.63 18.44 
sc -3c1  2.19 19.63 
sc-3c2 3.68 31.53 
sc -3c3  1.86 33.01 
SC-1Cl 1.35 22.20 
sc-4cz 2.10 14.87 
sc-4c3 1.90 17.25 
sc -5c1  1.09 35.10 
s c - s c 2  2.05 36.99 
sc -5c3  2.06 - 31.53 

-- Location 

SC-GCl 
SC-6C2 
SC-GC3 
SC-7C1 
sc-7c2 
sc -7c3  
sc-sc 1 
SC-8C2 
SC-8C3 
s c - l D l  
SC-1D2 
SC- 1 D3 
SC-ZD1 
SC-2D2 
SC-2D3 
S C-3 D1- 
SC-3D2 
SC-3D3 
SC-4D1 
SC-4DP 
SC-4D3 
SC-2BP 
sc-4CP 
SC-6CP 
sc-7CP 
1o-:?r' 
10-1E 
10-2E 

10-4E 
10-3E 

10-5E 
10-6E 
10-7E 
10-6E 
10-1w 
lo-?\\: 
10-3\1' 
10-4w 
10-5w 
10-6W 
10-7W 
1001 
1002 
1003 
1004 
1005 
lOD6 
1008 
Ti\ 10- 16 I I' 
TA10-1=2I' 
TAlO-SP 
TA10-4P 
TAlO-51' 
T A  10- 7 P 
T.410-'LIP 

Gross 3 
2.91 
3.73 
1.33 
2.19 
2.29 
1.38 
2.05 
'2.82 
3.87 
2.58 
3.44 
2.33 
"72 
4% 
'2.06 
2.32 
2.67 
?.a6 
3.44 
2.21 
1.42 
5.25 
3.25 
2.10 
3.35 
4.78 
4.74 
3.20 
2.38 
2.34 
3.49 
2.86 
4.69 
0.99 
2.86 
1.47 
2.34 
3.10 
4.21 
3.01 
2.33 
1.42 
4.02 
3.49 
3.68 
3.34 
2.72 
.S.50 
:1 AS 
3.95 
3.26 
3.55 
3.67 
3.34 
3.59 

Gross a 

11.30 
50.57 
4;16 

17.25 
2.97 

12.19 
48.19 
50..57 
3i.-id 
27.9; 
?.j..?+ 

36.29 
2.5.39 . 
30.3: 
47.00 
33.91 
9:3.20 
27.9G 
lS.44 
27.96 'a 

16.06 ' 
33.61 ! 
17.g.j 
4.46 
5.65 

33.91 
29.15 
22.01 
35.10 
21.39 
37.4s 
12.49 
1G.GG 
30.24 
30.34 
33.91 
18.44 
25.56 
2i.96 
12.46 
33.91 
17.2.5 
1.76 

19.63 
33.91 
z.j..jS 
19.63 
27.96 
20..33 
20.23 
21.43 
10.71 
14.57 
19.33 
24.99 

D-11 



TABLE D-VI1 

GROSS-ALPHA AND -BETA ACTIVITY VS SELECTED 

RADIOCHEMICAL ANALYSES IN THE 0-30 CM LAYER 

(pCi/g except as noted) 
b c a  tion Gross 13 "OSr 

CTR 
c3-3 
c3-7 
C4-2 
c5-9 
C6-2 
C6-6 
C6-15 
C7-2 
C7-16 
C8-9 
C8-21 
c9-1 
C9-24 
WB-3 
wc-1 . 
EB-6 
EC-4 
ED-6 
c2-1P 
c3-5P 
C6-17P 
C7-18P 
C8-2P 
C8-14P 
c9-3P 
c9-45P 
WB-5P 
wc-3P  
EB-2P 
EC-IP 
SC-3B1 
SC-3B2 
SC-3B3 
SC-8C1 
SC-8C2 
SC-8C3 
SC-2BP 
sc-4CP 
SC-6CP 
sc-7CP 
10- 1 N 
10-1E 
10-2E 
10-3E 

2.86 
2.58 
4.93 
2.34 
4.49 
6.86 
5.37 
2.29 
5.77 
6.64 
4.35 
4.26 
7.11 
6.38 
5.00 
5.23 
6.15 
5.32 
5.05 
4.77 
5.52 
5.57 
5.06 
5.28 
5.19 
4.37 
3.54 
5.13 
6.02 
5.27 
5.18 

12.28 
5.60 
7.47 
2.05 
2.82 
3.87 
5.25 
3.25 
2.10 
3.35 
4.78 
4.74 
3.20 
2.38 

0.34 
0.41 
4.05 
0.36 
0.61 
1.23 
0.49 
0.23 
0.54 
0.79 
0.27 
0.23 
0.43 
0.45 
0.237 
0.223 
0.267 
0.60 
0.144 
0.70 
0.99 
0.15 
0.20 
0.29 
0.30 
0.49 
0.29 
0.19 
0.23 
0.34 
0.26 
4.27 
8.77 

0.17 
0.59 
0.28 
3.97 
0.58 
0.23 
0.29 
0.95 
3.5 
1.86 
2.18 

23.2 

I 

Grossa U-T" m8Pu zroPu --- - 
35.10 
24.39 
30.34 
12.49 
18.62 
10.94 
26.52 
19.63 
14.36 
9.80 

42.69 
20.82 
15.50 
21.20 
10.85 
13.13 
22.25 

1.73 
26.72 
24.91 
37.24 
10.09 
16.64 
24.55 
10.66 
17.21 
17.25 
22.27 
4.96 

19.49 
16.07 
14.87 
25.58 
35.10 
48.19 
50.57 
37.48 
33.61 
17.85 
4.46 
5.65 

33.91 
29.15 
22.01 
35.10 

3.6 
7 .O 

12.0 
6.9 
4.6 
4.9 
3.8 
4.9 
4.4 
5.5 
3.4 
7.8 
3.3 
4.5 

3.8 
3.3 
1.6 
4.1 
2.69 
4.98 
2.80 
3.70 
2.38 
3.18 
3.63 ' 

3.40 
3.3 
4.60 
3.2 
2.4 
7.2 
5.9 

19.0 
1.5 
2.5 
1.6 
3.97 
3.53 
1.68 
2.00 
4.2 
6.6 
3.6 
3.8 ' 

2.9 
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Location Gross B 

10-4E 
10-5E 
10-6E 
10-7E 
10-8E 
10-1w 
10-2w 
10-3W 
10-4W 
10-5W 
10-6W 
10-7W 
1001 
1002 
1003 
1004 
1005 
1006 
1008 
TAlO-l#lP 
TAlO-l#BP 
TA10-3P 
TA10-4P 
TA10-5P 
TA10- 7P 
TA10-2IP 

2.34 
3.49 
2.86 
4.69 
0.99 
2.86 
1.47 
2.34 
3.10 
4.21 
3.01 
2.38 
1.42 
4.02 
3.49 
3.68 
3.34 
2.72 
5.50 
3.48 
3.95 
3.26 
3.25 
3.67 
3.34 
3.59 

"Total uranium in pg/g. 

TABLE D-VI1 (cont) 

"'Sr 

1.64 
4.23 
3.95 
3.64 
,2.18 
1.55 
2.59 
2.86 
1.55 
4.09 
3.00 
0.62 
2.36 
1.14 
0.41 
2.91 
3.86 
2.00 
6.91 
3.73 
3.60 
2.48 
1.17 
2.19 
0.39 
0.27 

- Grossa U-'P =Tu *'EPu 

24.39 
37.48 
12.49 
16.06 
30.34 
30.34 
33.91 
18.44 
25.58 
27.96 
12.48 
33.91 
17.25 
1.78 

19.63 
33.91 
25.58 
19.63 
27.96 
20.52 
20.23 
21.43 
10.71 
14.57 
19.33 
24.99 

3.4 
3.0 
3.1 
5,4 

11.1 
3.4 

50.0 
10.0 
3.3 
3.4 
3.1 
3.5 

' 1.7 
8.4 
7.4 
6.5 
3.3 
5.7 
3.3 
2.40 
1.68 
2.10 
1.78 
1.90 
2.38 
2 S O  

I 
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Location 

CTFt 
c1-1 
c2-1 

'(22-4 
C3-1 
c4-5 
C4-8 
C5-1 
c5-5 
C5-10 
C6-1 
C6-2 
C6-3 
C6-4 
C6-7 
C6-10 
C6-13 
C6-16 
C6-19 
C7-1 
c7-3 
c7-4 
c7-5 
c7-7 
C7-10 
C7-15 
C7-16 
C7-17 
C7-18 
C7-19 
C7-20 
C7-21 
C7-22 
C7-23 
C7-24 
C7-25 
C7-26 
C7-27 
C7-28 
C8-1 
C8-2 
C8-3 

TABLE D-VI11 
GROSS-ALPHA AND -BETA ACTIVITY VS PENETRATING DOSE 

Gross 0 Gross a 

FROM THE 0-30 CM LAYER 
(pCi/g vs rR/h) 

Pen. Dose" Location 

2.86 
2.86 
1.38 
2.82 
1.62 
3.15 
2.96 
2.19 
4.02 
7.71 
2.10 
6.86 
3.25 
1.91 

3.06 
2.58 
2.91 
2.10 
2.91 
5.12 
4.11 
1.90 
2.35 
2.09 
2.84 
6.64 
3.49 
2.76 
3.00 
4.35 
4.35 
2.70 
2.89 
3.82 
2.75 
4.22 
2.09 
1.91 
2.86 
6.47 
6.38 

--- 

35.10 
52.95 
29.15 
39.86 
20.82 
26.77 
30.34 
30.34 
38.67 
42.24 
36.29 
10.94 
24.39 
16.06 

22.01 
32.72 
22.01 
29.15 
41.05 
27.96 
27.96 
17.25 
29.15 
22.01 
17.94 
9.80 

30.34 
41.05 
12.49 
23.20 
23.20 
22.01 
7.73 

11.30 
10.11 
20.82 
14.87 
0.59 

36.29 
25.30 
20.79 

--- 

20.00 
20.00 
20.80 
21 .00 
21.18 
20.00 
20 .00 
21 .00 
20.00 
18.00 
18.00 
21 .OO 
21 .oo 
21 .00 
23 .00 
23 .00 
20 .00 
20.00 
18.00 
20.50 
19.43 
21 .OO 
22 .00 
22 .00 
23.00 
22.00 
24.26 
21.34 
20.50 
20.54 
20.04 
20.92 
21.84 
22.30 
24.14 
22.60 
23.12 
20.29 
18.83 
20.00 
19.18 
19.67 

C8-4 
C8-13 
C8-14 
(28-15 
C8-16 
C8-17 
C8-18 
C8-19 

. (28-20 
C8-22 
C8-23 
C8-24 
C8-25 
C8-26 
(28-27 
C8-28 
c9 -1  
C9-2 
c9-3 
c9-4 
c9-7 
C9-8 
c9-9 
c9-10 
c9-11 
C9-12 
C9-16 
C9-17 
C9-18 
c9-19 
C9-20 
C9-22 
C9-23 
C9-24 
C9-25 , 
C9-26 
C9-27 
C9-28 
C9-29 
C9-30 
c9-33 
C9-40 

Gross B 

3.92 
5.03 
4.11 
5.54 
4.57 
4.52 
6.84 
5.54 
5.08 
3.42 
3.46 
3.29 
3.78 
3.29 
4.19 
2.80 
7.11 
2.84 
4.62 
4.27 

4.31 
3.78 
3.29 
5.42 

3.42 
3.89 

--- 

--- 

--- 
--- 
--- 

4.75 
9.15 
6.38 
4.53 
5.03 
4.76 
5.31 
5.22 
--- 
--- 
--- 

Gross0 Pen. Dosea 

15.14 
4.97 

15.14 
11.75 
20.79 
35.47 
25.30 
19.66 
11.75 
5.35 
5.35 
2.97 

14.87 
1.78 

11.30 
4.16 

15.50 
15.50 
21.20 
24.62 

53.12 
<45.14 
73.64 
50.84 

54.26 
36.02 

--- 

--- 
--e 

-I- 

14.36 
8.66 

21.20 
24.62 
4.10 

10.94 
10.94 
9.80 
--- 
-*- 

--- 

22 .oo 
21.70 
26.12 
22.77 
21 .TO 
20.85 
21 .oo 
22.23 
22.61 
22.75 
24.83 
24.70. 
22.75, 
23.03 
23.73 
21.66 
21.18 
18.96 
23.73 
22.00 
19.52 
18.70 
19.55 
19.08 
18.97 
18.48 
20.19 
18.20 
19.36 
19.21 
19.08 
23.72 
21 .oo 
21.22 
21.03 
17.66 
21.60 
23.38 
24.35 
24.35 
22 .oo 
20.00 

"Total penetrating photon dose from all sources in mFUh. 
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TABLE D-IX 

NATURALLY OCCURRING URAlN1UR.I AND THORIUM IN 

SURFACE SOIL 

G d g )  
h 

1; 

,Location 
3 

0' (28-17 
c9-8 
c9-10 
c9-19 
EB-3 
sc-8C1 
sc-8C2 
SC-8C3 

U-T" 232Th - -  

'Total uranium 

3.70 16.8 
3.50 20.1 

3.20 15.7 
2.40 11.9 
1.60 12.3 
2.50 11.5 
1.50 9.2 

3.30. 16.6 

I 

I 
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I 

TABLE D-X 

l2V SITU MEASUREMENT" OF NATURALLY OCCURRING RADIONUCLIDES 
VS PENETRATING DOSE ESTIMATESb 

No. Mesa 35.5 6.09 19.5 23.89 
(GLO Landmark) 
No. Mesa 29.5 3.98 15.1 20.44 
(Stables) 
WB-3 32.7 5.09 16.4 21.54 
Bay0 Floor 33.9 5.33 16.9 22.16 
(Pit under Bay0 Point) 
C9-27 37.3 8.09 22.7 26.14 
EB-3 35.0 3.91 13.8 20.55 
Otowi Mesa 32.8 0.51 16.1 18.95 
.(Survey Landmark) 

"GeLi y spectral analyses. 

bEstimate includes 0.45 pR/h for fallout and -7 p R  for cosmic influence. 
I 
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TABLE D-XI 
GROSS-ALPHA AND -BETA ACTIVITY IN 

60-120 CM LAYER 

(PCi/g> 
Gross f l  Gross CY Location Location Gross f l  Gross CY Gross /3 

3.54 
2.91 
2.58 
4.71 
3.58 
4.02 
2.48 
9.06 
2.00 
2.24 
3.01 
2.14 

12.85 
48.37 
4.01 
2.74 
2.68 
3.58 
4.11 
2.91 
3.78 
3.60 

Location 

BDH-26 
BDH-27 
BDH-28 
BDH-29 
BDH-30 
BDH-31 
BDH-32 
BDH-33 
BDH-31 
BDH-33&34 
BDH-35 
BDH-36 
BDH-35&36 
BDH-38 
BDH-39 
BDH-40 
BDH-39&40 
BDH-41 
BDH-42 
BD H-4 1 &42 
BDH-43 
BDH-44 
BDH-45 

Gross a 

49.38 
39.86 
62.47 
26.77 
35.10 
56.52 
20.82 
44.62 
23.20 
36.29 
51.76 
8.92 
6.54 
0.59 

22.80 
18.44 
32.13 
44.62 
14.87 
17.25 
4.16 

2-7.37 

4.69 
8.96 
7.47 
2.48 

13.92 
3.06 
3.73 
2.96 
4.16 
2.05 
3.10 
4.11 
4.21 
2.69 
2.75 
3.49 
3.01 
3.01 
3.97 
2.38 
3.87 
1.90 
3.10 

BDH- 1 
BDH-2 
BDH-3 
BDH-4 
BDH-5 
BDH-6 
BDH-7 
BDH - 8Sr 9 
BDH-10 
BDH- 11 
BDH-12 
BDH- 13 
BDH- 14 
BDH-15 
BDH-16 
BDH-17 
BDH-18 
BDH-19 
BDH-20&21 
BDH-22 
BDH-23 
BDH-24 
BDH-24&25 

4.35 
2.58 
1.95 
4.98 
2.86 
4.21 
4.45 
3.82 
5.12 
2.96 
2.34 
2.34 
2.29 
1.28 
2 .oo 
2.91 
2.10 
4.02. 
5.69 
2.38 
1.52 
2.34 
3.33 

47.00 
26.77 
24.39 
20.82 
18.44 
44.62 
27.96 
47.00 
23.20 
49.38 
48.19 
47.00 
39.86 
25.58 
43.43 
33.91 
37.48 
26.77 
42.24 
27.96 
30.94 
12.49 
20.82 

49.38 
42.24 
36.29 
37.48 
41.05 
29.15 
39.07 
41.08 
22.01 
32.72 
36.29 
25.58 
38.67 
27.96 
29.55 
49.38 
12.49 
36.29 
22.01 
24.39 . 
30.34 
37.48 
26.77 

-. 

BDH-46 
RDH-47 
BDH-48 
BDH-49&50 
BDH-51 
BDH-52 
BDH-53 
BDH-54 
BDH-55 
BDH-56 
BDH-57 
BDH-58 
BDH-59 
BDH-60 
BDH-61 
BDH-62 
BDH-63 
BDH-64 
BDH-65 
BDH-66 
BDH-67 
BDH-69 

TABLE D-XI1 

GROSS-ALPHA AND -BETA ACTIVITY VS SELECTED 
RADIOCHEMICAL ANALYSES IN THE 60-120 CLM LAYER 

(pCi/g except as noted) 

*3*Pu Location Gross P OOSr Gross (Y U-T" 2?9PU - 

BDH-1 
BDH-8&9 
BDH-20&2 1 
BDH-24&25 
BDH-30 
BDH-49&50 
BDH-60 
BDH-69 

4.35 
3.82 
5.69 
3.33 

13.92 
4.71 

48.37 
3.60 

5.08 
0.11 
5.81 
9.46 

0.37 

0.06 

26.2 

67.2 

47.00 
47.00 
42.24 
20.82 
41.05 
26.77 
0.59 
4.16 

--- 
1.00 

'Total uranium in pg/g. 
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TABLE D-XI11 

GROSS-ALPHA AND -BETA ACTIVITY IN THE 0-150 CM LAYER 

Location Gross 0 Gross CY -- Location Gross /3 Gross CY - -  
48A- 1 
48B- 1 
48AA- 1 
48BB- 1 
48C- 1 
50AL- 1 
50BL-1 
50CL- 1 
50DL- 1 
50EL- 1 
50FL- 1 
50GL- 1 
2168A-1 
2168B-1 
41NW-1 
41SE-1 
41NE-1 

2.19 
2.43 
2.72 
2.19 
0.99 
8.96 
1.52 
4.50 . 
2.43 
3.30 
2.91 
10.02 
1.42 
2.10 
4.58 
4.89 
3.69 

29.15 
17.25 
46.74 
33.91 . 

36.29 . 
30.34 
14.87 
10.11 . 
32.72 
27.96 
23.20 
33.91 
22.01 
17.25 
20.58 
15.39 
11;93 

41SW-1 
41C-1 
42N-1 
42s-1 
42E- 1 
42W-1 
42C-1 
43N- 1 
43s-1 
43E-1 
43W-1 
43C- 1 
44N- 1 
44s-1 
44E- 1 
44W-1 
44C-1 

3.42 
6.94 
6.22 
4.20 
8.59 
5.67 
6.98 
3.30 
4.28 
7.07 
5.25 
5.46 
3.68 
4.11 
4.11 
3.68 
2.16 

32.69 
20.58 
8.47 
22.31 
8.47 
22.31 
8.47 
8.47 
46.53 
22.31 
15.39 
24.04 
6.74 
8.47 
29.23 
20.58 
20.58 

I 

TABLE D-XIV 

GROSS-ALPHA AND -BETA ACTIVITY VS 

@"Sr ACTIVITY IN THE 0-150 CM LAYER 

Location GrossB ?3r Grossa - 

41SE-1 4.89 2.46 15.39 
42S-1 4.28 0.21 22.31 
43N-1 3.30 1.13 8.47 
43s-1 4.20 0.31 46.53 
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TABLE D-XV 

GROSS-ALPHA AND -BETA ACTIVITY IN 150-300 CM LAYER 

Location 

48A-2 
48B-2 
48AA-2 
48BB-2 
48C-2 
5OAL-2 
50BL-2 
5OCL-2 
50DL- 2 
50EL-2 
50FL-2 
50GL2 
2168A-2 
2 168B -2 
41NW-2 
41SE-2 
41NE-2 

Gross /3 

3.73 
2.91 
4.21 
5.50 
4.98 
4.74 
1.28 
3.58 
3.58 
3.78 
2.14 
2.24 
2.77 
2.05 
4.27 
3.06 
3.29 

Gross a 

42.24 
51.19 
17.25 
39.86 
20.82 
5.35 

16.06 
14.87 
12.49 
33.91 
22.01 
10.11 
24.39 
24.39 
13.66 
0 .oo 
0.00 

( p C i / g )  

Location Gross /3 Gross a 

41SW-2 
41C-2 
42N-2 
42s-2. 
423-2 
42W-2 
42C-2 
43N-2 
438-2 
433-2 
43W-2 
43C-2 
44N-2 
448-2 
443-2. 
44W-2 
44C-2 

3.24 
35.37 
3.68 
5.46 
4.49 
8.63 

17.51 
3.85 
4.61 
5.04 
2.67 
5.33 
2.92 

.4.02 
3.43 
2.25 
2.80 

39.61 
32.69 
17.12 
22.31 
22.3 1 
29.23 
6.74 
5.01 

25.77 
10.20 
17.12 
51.72 
11.93 
20.58 
20.58 
24.04 
22.21 

r 

I 
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TABLE D-XVI 

GROSS-ALPHA AND -BETA ACTIVITY VS 

WSr ACTIVITY IN THE 150-300 CM LAYER 

Loca t$n -- 
0 

41NW-2 
41SE-2 
41NE-2 
42N-2 
43N-2 
43s-2 .  
443-2 

Gross@ 90Sr Grossa - 

4.27 0.23 13.66 

3.29 1.90 0.00 
3.68 2.90 17.12 
3.85 0.04 5.01 
4.61 0.15 25.77 
3.43 0.10 20.58 

3.06 1.04 0.90 

I 

D-20 



TABLE D-XVII 

GROSS-ALPHA AND -BETA ACTIVITY IN 300-460 CIM LAYER 

Location Gross ,f3 

48A-3 3.10 
48B-3 15.30 
48AA-3 7.57 
48BB-3 91.33 
48C-3 3.20 
5OAL-3 2.91 
5OBL-3 2.14 
5OCL-3 1.38 
50DL-3 2.29 
5OEL-3 1.71 
50FL-3 3.20 
50GL-3 2.14 
2168A-3 2.29 
2168B-3 1.95 
41NW-3 4.40 
41SE-3 3.33 
41NE-3 4.49 

Gross a Location 

23.20 
12.49 
41.05 
22.20 
38.67 
10.11 
13.68 
12.73 
16.06 
17.25 
13.68 
36.29 
24.39 
26.77 
13.66 
1.55 
3.28 

TABLE D-XVIII 

41SW-3 
41C-3 
42N-3 
42S-3 
423-3 
42W-3 
42C-3 
43N-3 
438-3 
433-3 
43w-3 
43c-3 
44N-3 
443-3 
443-3 
44w-3 
44c-3 

GROSS-ALPHA AND -BETA ACTIVITY VS 

w$r AND URANIUM IN 300-460 CM LAYER 

(pCi/g except as noted) 

Location GrossB Y3r Grossa U-T" ---- 

I 

Gross B Gross a - -  
4.98 6.74 

501.78 32.69 
3.77 11.93 
4.49 13.66 
3.64 I 22.31 

169.66 25.77 
4.91 27.50 
2.67 22.31 
3.18 24.04 

905.56 24.04 
4.23 15.39 

69.17 18.85 
4.49 29.23 
2.84 ' 17.12 

1.5 3.77 
4.87 18.85 
3.64 43.07 

1 

. 48B-3 15.30 --- 12.49 2.80 
48BB-3 91.33 --- 22.20 5.60 
41C-3 501.78 1140.00 32.69 
433-3 905.56 1290.0 24.04 --- 
'Total uranium in p g / g .  
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TABLE D-XIX 

GROSS-ALPHA AND -BETA ACTIVITY IN 460-600 CM LAYER 

Location 

48A-4 
48B-4 
48AA-4 
48BB-4 
48C-4 
50AL-4 
50BL-4 
5OCL-4 
50DL-4 
5OEL-4 
50FL-4 
50GL-4 
2168A-4 
2168B-4 
41NW-4 
41SE-4 
41NE-4 

Gross P 

5.74 
. 5.41 

4.21 
291.56 

2 .82 

3.39 
3.01 
2.48 
0.90 
3.54 

. 2.77 
0.70 
2.96 
4.04 

10.90 
4.13 

--- 

Gross a 

24.39 
25.58 
17.25 
24.39 
27.91 

29.15 
54.14 
35.10 
29.15 
18.44 
18.44 
22.01 
25.58 
6.74 

32.69 
11.93 

--- 

41SW-4 
41C-4 
42N-4 
428-4 
42E-4 
42W-4 
42C-4 
43N-4 
438-4 
433-4 
43w-4 
43c-4 
44N-4 
448-4 
443-4 
44w -4 
'44C-4 

Gross /3 

3.95 
539.36 
48.79 

- 4.32 
3.98 

206.31 
185.81 

3.73 
3.18 

2214.26 
4.32 

33.70 
4.78 
5.63 
3.14 
4.20 
3.47 

Gross CY 

11.93 
20 58 
30.96 
22.31 
22.31 
24.09 
17.12 
13.66 
29.27 
27.50 
27.50 
30.96 
8.47 

15.39 
13.66 
25.77 
49.99 
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TABLE XX 

GROSS-ALPHA AND -BETA ACTIVITY VS 

SELECTED RADIOCHEMICAL ANALYSES IN 460-600 CM LAYER 

( p C i g  except as noted) 

Location Gross@ 90Sr 1s7Cs Grossa! U-Ta 23*Pu zJgPu - - - ---- 
48BB-4 
41NW-4 
41NE-4 
41s”-4 
41C-4 
43N-4 
438-4 
433-4 
43w-4 

291.56 
4.04 
4.13 
3.95 

539.36 
3.73 

’ 3.18 
2214.26 

4.32 

810.0 
.0.30 
2.60 
0.10 

0.20 
0.00 

. 0.00 

1060.0 

4310.0 

24.39 
6.74 
11.93 
11.93 
20.58 
13.66 
29.23 
27.50 
27.50 

--- 
--I 

i 

.Total uranium in p g / g .  
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TABLE D-XXI 

GROSS-ALPHA AND -BETA ACTIVITY IN 600-760 CM LAYER 

Location 

48A-5 
48B-5 
48AA-5 
48BB-5 
48C-5 
5OAL-5 
50BL-5 
5OCL-5 
50DL- 5 
50EL-5 
WFL-5 
50GL-5 
2168A-5 
2168B-5 
41NW-5 
41SE-5 
41NE-5 

Gross P Location Gross 0 

2.53 
3.58 
3.25 

46.30 
3.58 

2.53 
1.33 
1.71 
2.58 
2.86 
1.38 
3.73 
4.31 
4.93 
5.91 

105.06 

--- 

32.72 
25.58 
6.54 

17.25 
22.20 

61.28 
31.53 
44.62 
25.58 
41.05 

26.77 

24.04 
20.58 
46.53 

--- 

45.81 

.29.15 

Gross a 

41SW-5 
41C-5 
42N-5 
428-5 
423-5 
42W-5 
42C-5 
43N-5 
438-5 
433-5 
43w-5 
43C-5 
44N-5 
448-5 
443-5 
44137-5 
44c-5 

4.58 
355.46 
109.37 

3.85 
4.45 

839.08 
47.69 
3.68 
4.02 

3.09 
12.77 
3.90 
4.32 
2.88 
1.99 
3.43 

389.06 

18.85 
18.85 
25-77 
32.69 
10.24 
29.23 1 

13.66 
24.04 
8.47 

36.15 
22.31 
8.47 

15.39 
20.58 
20.58 
41.34 

22.31 1 
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TABLE D-XXII 

GROSS-ALPHA AND -BETA ACTIVITY VS 

SELECTED RADIOClqEMICAL ANALYSES IN 600-760 CM LAYER 
.; 

@Ci/g except as noted) 

Location Gross@ ' 'Y3r * T s  Grossa U-T" 2sePu 23gPu - - - - -  - 
48BB-5 
2168A-5 
2168B-5 
41NE-5 
41SW-5 
42N-5 
43N-5 
438-5 
43w-5 

46.30 
3.73 
4.31 

105.06 
4.58 

109.37 
3.68 
4.02 
3.09 

169.00 
1.59 
0.15 
90.00 
0.50 

0.09 
0.09 
0.22 

176.0 

17.25 
26.77 
29.15 
46.53 
18.85 
25.77 
13.66 
24.04 
36.15 

"Total uranium in pg/g. 
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TABLE D-XXIII 

GROSS-ALPHA AND -BETA ACTIVITY IN 760-920 CM LAYER 

Location 

48A-6 
48B-6 
48AA-6 
48BB-6 
48C-6 
5OA.L-6 
50BL-6 
5OCL-6 
50DL-6 
50EL-6 
50FL-6 
50GL-6 
41NW-6 
41SE-6 ' 
41NE-6 
41SW-6 

Location Gross /3 Gross a! - -  Gross 0 Gross (Y - -  
3.58 
3.15 
2.67 

23.46 
2.86 
2.91 
2.82 
3.49 
2.67 
3.97 
4.45 
4.59 
4.09 
4.98 . 

22.24 
3.33 

31.53 
25.58 
36.29 
25.58 
29.15 
42.24 
74.37 
51.76 
58.90 
49.28 
14.87 
60.09 
51.72 
32.69 
41.34 
17.12 

41C-6 
42N-6 
428-6 
423-6 
42W-6 
42C-6 
43N-6 
438-6 
433-6 
43W-6 
43C-6 
44N-6 
448-6 
443-6 
44W-6 
44C-6 

208.25 
49.21 
4.49 
5.00 

227.32 
52.05 
4.36 
4.07 

224.53 
4.95 

20.47 
4.45 
5.16 
4.23 
2.33 
3.56 

55.18 
30.96 
32.69 
29.23 
18.85 
32.69 
15.39 
32.69 
43.07 
39.61 
20.58 
18.85 
25.77 
13.66 
20.58 
36.15 
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TABLE D-XXW 

GROSS-ALPHA AND -BETA ACTIVITY VS 

wSr AND URANIUM IN THE 760-930 CM LAYER 

(pCi/g except as noted) 

Location Gross@ OOSr Grossa U-T" - - -  
48BB-6 23.46 *-- 25.58 5.00 
41NW-6 4.09 0.32 51.72 _ _ _  
41SW-6 3.33 0.61 17.12 -*- 

43N-6 4.36 0.20 15.39 --- 
435-6 4.07 0.0 32.69 _ _ _  
43W-6 4.95 0.10 39.61 --- 

"Total uranium in pglg. 

I 
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TABLE D-XXV 

GROSS-ALPHA AND -BETA ACTIVITY IN 920-1070 CM LAYER 

Location 

48A-7 
48B-7 
48AA-7 
48BB-7 
48C-7 
5OAL-7 
50BL-7 
5OCL-7 
50DL-7 
50EL-7 
50FL-’7 
50GL-7 
41NW-7 
41SE-7 
41NE-7 
41SW-7 

Gross 6 Gross a - -  
5.02 
5.33 
5.69 

20.20 
3.87 
4.76 
5.91 
4.44 
4.71 
6.31 
4.22 
4.93 

- .  5.82 
5.29 

14.32 
4.76 

22.01 
18.44 
14.87 
13.68 
10.11 
58.90 
38.67 
61.28 
77.94 
57.71 
38.67 
41.05 
55.18 
56.91 
39.61 
55.18 

Location Gross 0 

41C-7 
42N-7 
428-7 
423-7 
42W-7 
42C-7 
43N-7 
43s-7 
433-7 
43w-7 
43c-7 
44N-7 
448-7 
44E-7 
44w-7 
44c-7 

140.48 
4.87 
4.45 
5.71 

108.32 

4.87 
3.60 

318.69 
6.43 

30.19 
3.56 
3.47 
4.28 
3.64 
3.30 

39.79 

Gross a 

24.04 
43.07 
36.15 
15.39 

8.47 
20.58 
18.85 
18.85 
15.39 
15.39 
8.47 

29.23 
29.23 
39.61 
48.26 

i 

36.15 r 

i 

D-28 



TABLE D-XXVI 

, GROSS-ALPHA AND -BETA ACTIVITY VS 

%r IN 920-1070 CM LAYER 

( P C W  
Location Gross0 Y3r Grossa - 

48A-7 
48B-7 
48AA-7 
48BB-7 
48C-7 
5OAL-7 
50BL-7 
5OCL-7 
50DL-7 
50EL-7 
50FL-7 
50GL-7 
41SW-7 
41C-7 
43N-7 

5.02 
5.33 
5.69 

20.20 
3.87 
4.76 
5.91 
4.44 
4.71 
6.31 
4.22 
4.93 
4.76 

140.48 
4.87 

. 0.50 
0.77 
0.71 

0.16 
0.31 
0.07 
0.12 
0.16 
0.18 
0.22 
0.12 
0.0 

335.0 
0.0 

37.2 

22.01 
18.44 
14.87 
13.68 
10.11 
58.90 
38.67 
61.28 
77.94 
57.71 
38.67 
41.05 
55.18 
24.04 
20.58 

i 
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TABLE D-XXVII 

GROSS-ALPHA AND -BETA ACTIVITY IN 1070-1220 CM LAYER 

Location Gross f l  

48A-8 
48B-8 
48AA-8 
48BB-8 
5OAL-8 
50BL-8 
5OCL-8 
50DL-8 
50EL-8 
5OFL-8 
5OGL-8 
41NW-8 
41SE-8 
41NE-8 
41SW-8 
41C-8 

3.97 
3.68 
4.21 
5.17 
4.26 
4.50 
3.63 
3.58 
4.35 
3.78 
4.98 
6.85 
6.71 

19.93 
4.84 

85.57 

G r . h  a 

16.06 
' 12.49 

6.54 
10.11 
52.95 
54.14 
83.89 
62.47 
33.91 

107.69 
38.67 
55.18 
56.91 
34.42 
74.21 
63.83 

ii 
Location 

42N-8 
428-8 
42E-8 
42W-8 
42C-8 
43N-8 
438-8 
433-8 
43w-8 
43C-8 
44N-8 
448-8 
443-8 
44W-8 
44C-8 

Gross /3 

8.97 
6.18 
7.45 

138.92 
20.59 
5.21 
5.67 

148.56 
6.60 

11.08 
5.76 
5.21 
3.30 
4.78 
6.09 

Gross a 

110.54 
44.00 ~ 

17.12 
22.31 
27.50 
55.18 
36.15 
25.77 
25.77 
13.66 
24.04 
37.88 
49.99 
56.91 
46.53 
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TABLE D-XXVIII 
I 

GROSS-ALPHA AND -BETA ACTIVITY IN 1220-1370 CM LAYER 

( p C i / g )  

Location Gross @ Gross a - -  
48A-9 3.82 22.01 
48B-9 3.06 22.01 
48AA-9 2.86 4.16 
48BB-9 8.38 14.87 
5OAL-9 4.26 43.43 
50BL-9 3.20 42.24 

Location Gross p Gross a - -  

5OCL-9 4.50 25.58 
50DL-9 4.78 39.86 
50EL-9 5.50 49.38 
5OFL-9 3.34 64.85 
50GL-9 5.79 54.14 i 

r 
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TABLE D-XXIX 

GROSS-ALPHA AND -BETA ACTIVITY IN 1370-1530 CM LAYER 

Location Gross /3 Gross a - -  
48A-10 
48B-10 
48AA-10 
.48BB-10 

. 5OAL-10 
50BL- 10 
5OCL-10 
50DL-10 
SOEL-IO 
50FL- 10 
50GL-70 

4.21 
3.92 
3.25 
8.86 
2.91. 
2.86 
4.74 
4.02 
5.07 
6.32 
4.98 

16.06 
14.87 
10.11 
4.16 

42.24 
51.19 
56.52 
39.86 
35.10 . 

77.94 
43.43 

, 

I 

i 

TABLE D-XXX 

GROSS-ALPHA AND -BETA ACTIVITY IN 1530-2000 CM LAYER 

( P c m  

Location Gross /3 Gross a - -  
5OAL-11 4.88 37.48 
50AL- 12 4.50 37.48 
5OAL-13 1.57 36.29 

i 
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TABLE D-XXXI 

BACKGROUND RADIOACTIVITY IN GRASSES 

Location 

2NE 
4NW 
4sw 
8SE 
G.G. 
7NW 
8NE 
7SE 
8SW 

.(pCi/g except as noted) 

0.205 
0.205 
0.236 
0.208 
0.263 
2.81 
0.179 
0.505 
0.789 

0.181 
0.210 
0.221 
0.150 
0.307 
0.192 
0.217 
0.285 
0.256 

0.07 
0.10 
0.09 
0.06 
0.06 
0.06 
0.08 
0.07 
0.06 

0.00075 
0.0 
0.0 
0.00107 
0.00039 
0.00042 
0.00137 
0.0 
0.0065 

~ 

Total uranium in p g / g .  

259pu ' 

0.00227 
0.00280 
0.00489 
0.00208 
0.00071 
0.0035 
0.0036 
0.00453 
0.0041 

I 

! 
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TABLE D-XXXII 

I 

RADIOACTIVITY IN BAY0 SITE GRASSES 

(pCi/g except as noted) 

Location *OSr Is'Cs - - 
EG 

EC-2&3 
EC-4&5 

EA-2 

WB-2 
WB-3 
C2-5 
C6-10 
C6-20 
C7-28 
C7-30 
(28-1 

C9-2 
C8-20 

C9-25 ' 

0.491 0.061 
0.791 0.109 
0.852 0.046 
0.505 0.178 
0.408 0.105 
0.572 0.032 
0.594 0.062 
0.185 0.081 
0.0365 0.037 
0.246 0.067 
0.446 0.071 
0.375 0.111 
0.326 0.045 
0.341 0.168 
0.198 0.109 

U-T" 238PU 239Pu 

0.05 
0.05 
0.14 
0.05' 
0.06 
0.04 
0.05 
0.07 
0.06 
0.03 
0.06 
0.0001 
0.06 
0.10 
0.07 

0.00069 
0.0 
0.0 
0.0 
0.00028 
0.0 
0.0 
0.0 ' 

0.0 
0.00015 
0.00020 
0.00039 
0.0001 6 
0.0 
0.00078 

0.00128 
0.00209 
0.00222 
0.00241 
0.00207 
0.00127 
0.00195 
0.00152 
0.001 3 1 
0.00557 
0.00178 
0.00239 
0.00124 
0.00287 
0.00261 

"Total uranium in pg/g. 
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APPENDIX E 

INTERPRETATION OF DATA 

The data presented here are intended to clarify 

the bases and methods of evaluation behind many of 

the numbers appearing in the text, partjcularly Sec- 

tion IV, Results, and Section V, Evaluation. 

,$ 
. 

0 

Statistics of Sampling Scheme and Results 

The random selection of surface soil samples from 

the sampling grid resulted in a known sample size, 

N, for each of the t h e e  layers of surface soil (0-5 cm, 

0-10 em, and 0-30 cm). By using the sample stan- 

' dard deviation, S, as an estimate of the population 

standard deviation, u, in the expression X f t, 

u l f l  for each soil layer, it  was possible to specify 

the per cent error in the estimate of the population 

mean, X, based on the sample mean, X, and an ac- 

ceptable confidence interval.''." In each case the per 

cent error in the estimate was acceptable as shown 

in Table E-I. 



I 

TABLE E-I i 
SPECIFICATION OF PRECISION (?% CONFIDENCE) 

AND ACCURACY (9’0 ERROR) 

IN POPULATION MEAN ESTIMATES 

Soil Layer N 9% Confidence 9% Error  - 

0-5 cm 29 90 21.5 
0-10 cm 15 90 30 
0-20 cm 30 90 21 

. Samples obtained in the structures strata were 

selected to show whether significant contamination 

existed in suspect locations. The numbers of sam- 

ples selected for this purpose were very large relative 

to the number of radiochemical analyses that could 

be performed. Consequently, no random sampling 

strategy was employed and the sample means, in- 

cluding the layers from 0-122 cm and deeper than 

122 cm, are likely to be biased to reflect higher levels 

of activity than the true population mean. Dose es- 

timates based on the biased averages used result in 

more restrictive radiological assessment than would 

be the case with an unbiased estimate. 

The frequency distributions shown in Fig. E-1 in- 

dicate a two population distribution in the 0-5 cm 

layer. The lower concentration population of each 

distribution is probably representative of local 

E-2 
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fallout "OSr (0.49 pCi/g) and primordial uranium 

(3.88 pglg). The statistics of these apparently dif- 

ferent populations were obtained by fitting the data 

to a cumulative distribution of a mix of two 

gaussians." Other estimates are given in Table E-II. 

Since the more radiologically restrictive interpreta- 

tion with regard to Bay0 debris occurs with a 

smaller background, and since the mean of the lower 

concentration population, background, may be 

raised somewhat by overlapping contributions from 

Bay0 debris, we have adopted 0.40 pCi/g as 

representative of Y3r background and 3.40 pg/g as 

representative of primordial uranium. 

No reported data have been found regarding fal- 

lout. OOSr and primordial uranium in the 0-10 cm 

layer of local soils. Values for each sample in the 0-10 

cm layer are the average of the 0-5 cm profile and its 

corresponding 5-10 cm profile. For OOSr the ratio of 

the 0-5 cm layer mean (known) to the 0-10 cm layer 

mean (known) was set equal to the ratio of the 0-5 

cm estimate (known) and the 0-10 cm estimate 

(unknown). The result was 0.30 pCi/g. For uranium 

an uniform vertical distribution as assumed so the 

concentration was 3.40 pglg as in the 0-5 cm layer. 
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TABLE E-I1 i 
ESTIMATES OF BACKGROUND 

wSr and URANIUM 

Wr 
Ref 33 
Ref 34 

Ref 35 

Uranium 
Ref 37 
Ref 58 
Present Resurvey 

0.32 pCi1g (local soil) 
0.55 pCi/g (local soil) 
0.37 pCi/g (local sediment) 
0.34 pCi/g (south central to 
central New Mexico) 

8 pglg Bay0 Canyon rock 
8 pg/g Bay0 Canyon rock 
3.91 pg/g East canyon floor grid 
soil and rock" 
8.09 pglg West canyon floor grid 
soil and rock" 
5.09 pglg West canyon floor grid 
soil and rock" 
3.42 pglg Four soil samples. Three from 
firing site station; one from east canyon 
floor gridb 

.These results were from in situ measurements by a GeLi detector. Consequently, they are 

representative of the 0-30 cm layer-both soil and rocks. Generally primordial uranium is 

presumed to  have a uniform vertical distribution which would mean that these measurements 

are valid for the 0-5 cm layer. 

bo-5 cm soil samples. 
I 
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The frequency distributions shown in Fig. E-2 in- 

dicate that fallout %r might be 0.33 pCi/g, whereas 

primordial uranium cannot be resolved. In the ab- 

sence of supporting data, 0.20 pCi/g was chosen as 

representative of fallout Sr in the 0-30 cm layer. The 

frequency distribution of uranium in Fig. E-2 can- 
i; 

. not be resolved into two populations. Th$ value 3.40 

pglg, based on the assumption of uniferm distribu- 
* 

tion, was retained for the 0-30 cm layer of soil. 

Inventory of Bay0 Debris 

A. Estimate Based on the Historical Record 

(1944-1961) 

1. Uranium (see Appendix A, Geohydrology of 

. .  
Bay0 Canyon by W. D. Purtymun) 

natural (normal) uranium = 2000 kg 

depleted uranium = 3380 kg 

total expended in tests = 5380 kg 

I 

I 
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2. 'OSr 

0254  experiment^'^"^ 

Bay0 I Ope rat in g 

.First shot 9/22/44 

.First lroLa shot 20-25 Ci 10/?/44 

.First tuballoy + 14"La shot 600 Ci 4/18/45 

Records .First 27 shots 9122144-6/16/45 

.Total of source strengths from the first 2'7 shots = 

7837 Ci. 

Evidently each shot did not contain a lroLa source 

as, for example, the first shot. The minimum 

average source strength, 301 Ci, follows from the as- 

sumption that 26 of the first 27 shots did contain 

140La. Lf, on the other hand, the first tuballoy + lroLa 

shot a t  600 Ci was a representative average, then 14 

of the first 27 shots contained a ""La source. 

o14"La sources from 6116145-9/?/50 were less than 10 

OOO Ci (probably same as prior to 6/16/45) 

.Bay0 Site shut down 9/?/50-3/?/52 to prepare for 

larger ""La source operation 

.estimated OOSr content: 

-T. N. White estimate dated 2/2/50bo 

upper limit = 100 mCi WSr/source 

average = 10 mCi wSr/source 

experiment rate = 10 sources/year 
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(If the average "'La strength per source was 300 Ci, 

then the activity per cent of WSr would be 0.003%.) 

-other estimates of "Sr content: 

wt% Remaining in 
14oLa " S o u p "  

wt% in Source Isotope Solubility 

Ref51 10orless Ref54 99%+ 
Ref 52 0.01 Ref55 99%+ 
Ref 53 0.0001 Ref56 99%+ 

.High Estimate of Bay0 Debris Inventory 

Assumptions: -13 shots during 9/22/44-6/16/45 
'- 

a t  300 Ci ea 

-65 shots during 6/16/45-9/?/50 at  

300 Ci ea 

-130 shots during 3/?/51-?/?I62 a t  

10 000 Ci ea 

-the ratio of source-strength 

used to the shipment strength 

received for the first tuballoy 

lroLa shot is typical. 

-100 times as much =Sr remains 

with the extractant as that which 

goes into the source. 
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Source preparation in TA-10-1 was terminated dur- 

ing the last half of 1950 so it is presumed that no 

significant discharges were made to the waste pits 

after that time. Discharges to the waste pits would 

have been: 
I 

1000 Cihhipment (Tu) 
600 Ci/source (Tu) 

78 shots X 300 Cilsource X 

%r 
lroLa "Soup" X 0.3% 

-. . . . . - . . . 

= 117 Ci %r 
- . -  _ .  . 

Discharges to the atmosphere would have been: 

-__ . 

78 shots X 300 Cihource = 23 400 Ci lrOLa "Soup" 

130 shots X 10 000 Ci/source = 1 300 000 Ci '''La 

"Soup" 

Total = 1 323 400 Ci '40La "Soup" 
' 

or 39.6 Ci "'Si 

.Low Estimate of Bay0 Inventory Debris 

-____ 

Assumptions are the same for the low estimate ex- 

cept for a lower number of I4OLa source shots;. i.e., 8 

during 9/22/44-6/16/45,50 during 6/16/45-91?150, and 

100 during 3/?/52-?/?/62. The quantity in the waste 

pits would have been 87 Ci ."Sr and the quantity 

released to the atmosphere would have been 30.6 Ci 

I \  E-10 



During decommissioning, all waste handling 

systems and their contents and all surface debris 

were removed from the canyon. In addition, surface 

and subsurface rocks and soils showing positive 

radioactivity in excess of background were ex- 

cavated and disposed of. This effort most certainly 
!I $ 

. must have removed all but a small fr4tion of 

radioactivity deposited by Bay0 operztions. 
.7 

B. Estimates of Bay0 Inventory Based 

Current Measurements 

the 

on 

I The surface area of the firing site grid and both 

canyon floor grids totals 1.367 X lo6 m2. Assuming 

the density of local soils is typically 1.4 g/cc, the 

mass of soil in the 0-5 cm layer is 9.56 X 1 O ' O  g. This 

soil mass would contain 0.1 Ci of gOSr if con- 

taminated to 0.1 pCi/g by Bay0 debris compared to 

a content of 0.03 Ci of @OSr from fallout. In the same 

. .  
way estimates of the current inventory of Bay0 . : 

debris and background have been made for perti- 

nent layers of soil. These results appear in Tab1e.E- . - 
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Layer 
cm 

TABLE E-I11 

I 

COMPARISON OF INVENTORY ESTIMATES 

Inventory Estimate from 1977 
Field Survey Data 

Debris 

To talb 
Uranium 

Background 

g'Sra 
Totelb 

Uranium 

0 - 5c 
0 - 10' 
0 -3oC 
0 - 1226 

122 - 244d 
>24P 

0.1 
0.1 
0.3 
0.2 
0.0 
0.9 

1.4 517 0.12 1950 

. Inventory Estimates from 

High Estimate Low Estimate 

Records Search 

goSra - 

396 

_ _ _  
--- 

117 

156.6 
- 

Totalb 
Uranium goSra - 

5380 30.6 

- 
5380 117.6 

cSamples from firing sites, canyon floor, and stream channel strata. 

"Samples from structures stratum. 

Totalb 
Uranium 

5380 

I E-12 
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According to these estimates '%r deposited on 

Bay0 debris represents a 10 fold increase over that 

du? to fallout background, but it is only 1% of the 

low estimate of OoSr released to  the environs. 

Uranium deposited as Bay0 debris is 25% of primor- 

dial uranium, and 10% of that released to the en- 

virons. Evidently the 1963 decommissioning efforts 

were quite effective in removing 90Sr and uranium 

from the site. 

Dose Estimates 

Dose estimates are based on human interaction 

with pertinent layers of soil. Dose estimates for 

significant pathways are based on 50 yr dose com- 

mitments due to 1 yr exposure of an adult male. 

Dose factors used in this evaluation and their source 

documents are presented in Table E-IV. 

A. 0-5 cm soil layer 

Inhalation of resuspended debris is the significant 

pathway for this layer. A resuspension factor of 1 X 

I 

10-o m-' (Ref. 39) and a breathing rate of 8000 m3 

(Ref 39) were assumed for the case. Solubility of the 

debris in each calculation is presumed to be that 

which would deliver the maximum dose to the 

E-13 



I TABLE E-IV 
I 

DOSE FACTORS 

Dose Factor (mrem/pCi) 

Isotope Solubility Bone 

1.2x104 

2.6X10-I 

9 .6XlP 

7.6XlP 
9.6X10-3 
'7.7X102 

--- 
--- 
--- 

Lung 

__- 
1 . ~ O X  103 

--- 
2.12XlO' 

4.6X10' 
--- 

Kidney 

e-- _ _ _  
0.0 
0.0 
1.7X102 

Whole Body 

7.6X102 

1*9x103 Ref. 57 
2.6X10-' p. ~ . l j  
4.5X 10' I 
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critical organ under consideration. ,For example, 

soluble OoSr or uranium delivers a greater dose to the 

bone than to the lung. Conversely, insoluble %r or 

uranium delivers a greater dose to lung than to the 

bone. The dose to the bone may be calculated as: 
I 

mrem 
pCi( Sr) 

cc 
X 10'-X 8 X 

pCi(Sr-Y) = 1 x 1 0 4 7  

cc ma Y 
cc ms mrem 

X 10' -X 8 X 1O'-X 9.6 X 1P- r C W )  
ms Y P C W )  

+ 8 x lo-" 
cc 

=6.2 x 10-s mrem during 50th year after intake. 

0 

! 
Doses to other critical organs were calculated in the ~ L o s  Alamos has a limited growing seasson 

same way for Table XIV. (May-October). 

B. 0-10 cm layer oBayo Canyon lots would be'of limited size to ac- 

commodate gardens. 
Ingestion of garden produce is the significant 

pathway for this layer of soil. The mass concentra- 

tion of uranium was converted to activity concentra- 

.Cultural preference is to buy food rather than raise 

it. 

tion with the conversion factor for D-38 from 

10CFR20, Appendix B, note 3. The estimates for the 

quantity of debris ingested with garden produce 

were based on assumption of an assumed total 

produce intake of 550 glday" and consideration of 

the following: 
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1 I. 

We estimate that the average individual would not 

consume over 5% of the annual dietary intake of 200 

kg of produce from garden plots in Bay0 Canyon. 

The transfer factors from soil to produce used in this 

evaluation, in units of pCi/kg veg per pCi/kg soil 

were 2.0 X 10" for %r, 2.5 X for Y, and 2.5 X 

lo-' for U. Doses to the bone may be calculated as: 
5 
*; 
,? 

? 
0 

mrem p C i  'OSr pCi "Srkg veg kg veg 
= 7.6 X 1V x 6 x lo-' x 2.0 x lo-' x 10 - 

PCilY kg soil pCi "Sr/kg soil Y 

mrem pCi pCi "Ykg veg kg veg - x 6 x lo-' 
pCily pCi Y ' l k g  soil 

+ 7.7 x 101 - x 7.2 x X 2.5 X x 10 - 

+ 9.6 X lo-' kg soil x 2.5 x lo-' x 1 0 7  

i mrem pCi U pCi U/kg veg kg veg i 

pCily kg soil pCi U/kg soil v 

= 9.12 mrem/y 

Doses for other critical organs were calculated in the 

same way for Table XIV. 
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C. 0-30 cm layer 

Inhalation of aerosols generated by mechanical 

disturbance of the soil during excavation for light 

construction is the significant pathway for this layer 

of soil. A resuspension factor of 5 X lo-' m-' is con- 

sidered appropriate in Ref 41 for a point in the 

breathing zone and 10-30 m downwind from a-field 

being plowed. The same factor -was considered 

reasonable for this evaluation and applied to an ar- 

bitrary plot size of 10 m X 8 m. In addition, a 

breathing rate of 43 Umin was adopted from page ' 

347 of Ref 40. A generous fraction of the aerosol 

(0.75) was consdered respirable. Since the receptor 

in this case is a construcion worker, an exposure 

time of 1000 h was considered reasonable. Aside 

from these different assumptions, doses were 

calculated in the same manner as for the 0-5 cm 

' layer. 

D. 0-122 cm layer 

Inhalation of aerosols generated by mechanical 

disturbance of the soil during trenching operations 

for utility lines is the significant pathway for this 

layer of soil. The degree of contamination ap- 

propriate'to this scenario (10.3 pCi/g *OSr and 0 pg/g 
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uranium) is restricted to the area within 10 m of TA- 

10-1 and its waste handling systems. The area dis- 

turbed by trenching operations is arbitrarily taken 

as 139.m2. Since few of the utility trenches in a 

developing Bayo Canyon would be cut in the limited 

area of concern, the exposure time for a construction 

worker would also be limited. One hundred and 

twenty hours was considered a reasonable exposure 

time. Other assumptions were the same as for the 0- 

30 m layer, and doses were calculated in the same 

manner. 

E. 122-244 cm layer 

Inhalation of aerosols generated by mechanical 

disturbance of soil during the installation of sewer 

lines is the significant pathway for this layer of soil. 

The degree of contamination appropriate to this 

scenario (2200 pCi/g Y3r and no uranium) is dis- 

tributed across a section of the trench wall 3.048 m 

(10'-the length of a standard pipe joint) by 1.22 m 

at the bottom of a 244 m deep trench (maximum 

depth for a sewer line in Bay0 Canyon) a few meters 

north of former waste pit TA-10-42. Since the area 

containing this de ree of contamination is even \ 
I 

0 
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more restricted than the preceding case, an ex- 

posure time of 40 h for a construction worker was 
9 

considered reasonable. Also, since the breathing 

zone is wthin 60 cm of the source of the aerosol and 

since there is no dilution from surface air currents, a 

resuspension factor of 5 X 10-d m-' was considered 

reasonable. Forty hours was considered a reasonable 
~ 

exposure time at  a breathing rate of 43 Llmin. Other 

assumptions are the same as for the 0-122 cm layer. 

F. Deeper than 122 cm 

Although higher levels of activity (20 000 dpm 

gross 8) occur a t  greater depths, there is no plausible 

reason for human activity a t  such depth. 

Mechanisms that could conceivably release these 

materials to the environment (erosion or volcanism) 

are unlikely to occur during the next ten half lives of 

the OOSr (280 yr) a t  which time the activity con- 

centration would be about 20 dpm/g. Consequently, 

no dose estimates have been made for this layer; 
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M r .  John D. Hunter 
Bandelier Nat ional  Monument 
Los Alamos, New Mexico 87544 

Dear John: 

Attached are t h e  r e s u l t s  from t h e  chemical and radiochemical ana lyses  
of water c o l l e c t e d  i n  t h e  Monument i n  1977. 
on t h e  a t t a c h e d  ske tch .  

Sample l o c a t i o n s  are shown 

A comparision o f  t h e  chemical q u a l i t y  of p r e f i r e  and p o s t - f i r e  ana lyses  
from t h e  s t a t i o n  n e a r  Park Headquarters i n d i c a t e s  major changes occurred  1 
with inc reases  o f  C a ,  H C 0 3 ,  C 1 ,  F ,  and TDS. Mg, Na, and cos d i d  n o t  chanee 

C a  
P r e f i  rea Post - f i re  

9 32 
HCO 3 48 120 
c1 4 7 
F 0.3 1 . 2  
TDS 137 222 

s i g n i f i c a n t l y .  The pH a l s o  remained about t h e  sameat 7.5. 
should have inc reased  due t o  t h e  p r e s e n e e o f  ash;  however, t h e  sediments i n  
t h e  runoff  had a b u f f e r i n g  effect  o n ' t h e  ash  reducing t h e  a l k a l i n i t y  t o  near  
normal. The chemical q u a l i t y  o f  t h e  water w i l l  r e t u r n  t o  normal as t h e  ash 
i s  f lushed  from t h e  burn  area and vege ta t ion  o f  t h e s e  areas i n c r e a s e s .  

The pH ( a l k a l i n i t y )  

There was no s i g n i f i c a n t  changes i n  rad ionucl ides  or r a d i o a c t i v i t y  o f  
p o s t - f i r e  ana lyses  i n  s u r f a c e  water a t  t h e  Park Headquarters.  
chemical 
This  completes t h e  data w e  c o l l e c t e d  i n  1977. 

Other rad io-  i 
analyses  were normal wi th  no s i g n i f i c a n t  concent ra t ions  o f  

WDp:tj (W.571) 
J X C :  Results 

Sketch 

Since re ly ,  
.< & 

W i l l i a m  D. Purtymun 
Group H-8 
Environmental Su rve i l l ance  

An Affirmative ActiodEqual Opportunity Employer /Q/ 
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Station Location - 
1 Frijoles,N.Fork 
2 FrI jolea.U.Fork 
3 Spring, N.Fork 
5 Frijoles 

10 Spring 10 
11 Alamo Canyon 
16 Turkey Spring 

6 Frijoles, UC 
7 Apache Spring 
8 Frijoles Perk Hdq. 

I, I, I1 

I, I, II 

9 Frijoles a; Rio 
Crande 

Frijoles at Eio 
Crande 

12 Alamo Canyon 
13 Alaw Canyon 
14 Capulir, Canyon 
15 Capulin Canyon 

4 Frijoles 
, 10 Spr. 10 
' 16 'Tdrkey Spr .  

6 
7 
8 

w 

9 

12 
13 
14 
15 

Frijoles UC 
Apache Spr. 
Frijoles, Park Hdq 

I S  11 81 

I, I, I1 

Frijoles at 
Rio Crande 

Alamo Canyon 
Alamo Canyon 
Capulin Canyon 
Capulin Canyon 

0 0 7 6  1 8 9 2  
TABLE I 

CHmICAL AND RADIOCHEMICAL ANALYSES OF SURFACE AND GROUND WATER IN AND ADJACENT TO BANDELIER NATIONAL klo"T 

(Samples collected after Burn in June 1977) 

CHDIICAL 

Concentrations in mg/t 

Total Cond . - Date Sio, Ca ' He K Na C03 -E3 __ F -3 NO - TDS Hard I (,,e 
7-8-77 13 3 3.2 5 0 48 12 0.1 0.4 154 44 130 
7-8-77 10 2 0.7 9 0 48 5 0.2 0.4 164 34 130 
7-8-77 12 3 2.3 8 0 66 2 0.1 0.4 150 44 ' 130 
7-8-77 10 tl 0.2 9 0 62 5 0.1 0.3 140 26 100 
9-14-77 13 2 - 11 0 62 138 41 14 0 4 0.5 0.9 
7-10-77 13 3 4.1 3 0 50 2 0.2 0.8 148 44 140 
7-10- 7 7 24 5 2.5 11 0 104 3 0.2 '0.4 166 80 250 

1 ).I 
7-8-77 17 3 1.1 9 0 84 6 0.1 0.8 166 56 170 
7-8-77 13 5 3.5 14 0 60 22 0.1 '0.4 222 54 200 
3-8-77 8 2 - 10 0 48 2 0.2 '0.4 110 30 120 
7-10-77 32 4 1.9 10 0 120 7 1.2 1.3 214 96 220 
11- 1-77 13 tl - 22 0 78 7 0.3 1.6 190 31 180 

7-10-77 34 4 4.5 13 0 124 2 to.1 2.2 246 . 102 260 

9-14-77 2 2  4 - 17 0 102 6 0.2 0.4 182 72 210 
7-10-77 29 4 6.3 8 0 98 1 0.1 0.4 176 90 2 60 
7-10-77 33 5 4.0 11 0 122 3 0.1 1.3 232 104 240 

51 170 7-10-77 15 3 2.3 lo 0 72 3 0.1 0.4 148 
7-9-77 21 4 4.5 8 0 92 2 0.2 '0.4 178 70 220 

RADIOCHEHICAL 

239Pu Cross-a Cr sa-8 Total U 238 
gPU lO-YuCi/mt_ 10-'pCi/mt l l g l t  

137c* 
10- uCi/mt I O - ~ ~ C ~ I ~ ~  

8-11-77 30(i140) 0.004 (io. 036) -0.019 (io. 018) 0.7 (tl.2) 4.1(t1.8) 0.7 t 0.2 
9-14-77 -1O(i140) -0.033(tO. C30) -0.010(*0.024) -l.l(il s 2) 0. S(i1.6) 0.4 f 0.2 
8-21-77 150(i140) O.OOO(tO.40) 0. 003(tO. 036) - - 2.6 t 0.6 

8-10-77 
8-19-77 . 3-9- 77 
8-2- 77 
10-25- 77 

8-7-77 
9-14 -77 
8-19-77 
8-7-77 
8-1 7 -7 7 
8-17-77 

-2Oii140) 

-5O(t80) 

-20(t40) 

70(*140) 

30(i140) 

0.010(t0.040) 
-0.020(~0.100) 
-0.002(iO.O24J 
O.OOO(+O. 040) 
O.OOO(iO.036) 

-0.014 (i0.028) 
-0.022 (t0.020) 
-0.011(f0.032) 
0.007(t0.038) 
-0.033(f0.030) 
-0.035(t0.026) 

0.004(tll. 032) 
0.030(~0.100) 
0.009(~0.011) 
-0.029(t0.032) 
O.OZO(iO.160) 

. 0.002(t0.024) 
-0.007(t0.022) 

-O.O06(iO. 076) 
-0.009 (io. 032) 
-0.015(i0.024) 

0.003(t0.030) 

0.6(tl .O) 
0.5 (tl -2) 
-0.5 (tl .2) 
0.6(t1.8) 
O.Z(i1.2) 

1.7(i1.8) 
-0.5( tl. 6) 
1.1 (il. 2) 
O.l(tl.2) 
O.O(tO.8) 
O.Z(t1.0) 

16.0(i3.6) 
6.0 (il. 8: 
1.7(*1.4) 
18.0(i4 -0) 
7.6W.2) 

3.0(11.6) 
10.6(*2.8) 
7.1 (tl.8) 

13.5(i3.2) 
-O.l(tl.O) 
3.2(t1.4) 

0.8P0.2) 
0.7(10. 2) 
O.O(t0.2) 
0.6(t0.4) 
2.9 (10.6) 

0.9(+0.2) 
O.S(i0.2) 
2.3(t0.4) 
1.6(f0.6) 
0.6 (to. 7) 
l.0(f0.2) 

Total U 
& ( u g / I )  T(*C) 

7.3 l.g(t0.6) 10 
7.8 2.5(i00.6) 16 
7.8 2.5(@.6 10 
7.7 2.8(@.6) . 15 
7.8 18 
7.2 2.5(t0.6) 11 
7.8 Z.O(f0.6) 19 

7.6 3.4(i0.8) 17 
7.5 z.O(i0.6) 7 
7.9 1 
7.6 5.5Ci0.8) 13 
7.9 

7.5 6.8kl.O) 17 

8.5 17 
7.6 2.4Ct0.6) 15 
7.7 3.7Ct0.8) 22 
7.7 1.9k0.6) 17 
7.8 2.4k0.6) 18 

I 

I 

i 

Note: Parenthetical value. represent twice the analytical error term for that analyses. 
, .. -.- .. - .. 
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FROM : 

SUBJECT . 

SYMBOL : 
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Pubiicly Releasable 

LC LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87540 

William Crismon J r . ,  LAAO 

A. K. Stoker, H - 8 b  9 
CHEMICAL QUALITY OF !JATER 

H8-78-238 

SUPPLY SOURCES 

Attached i s  a copy of water quali ty f c r  supply wells 3s 
requested by Jack Ellunger, the s t a t e  E.I.D. on May 8 ,  
1978. Analyses o f  the samples collected 3/6/78 will 
be complete about  July 1 .  

AKS/ml k 

Attach. (a/s)  

cc: M.L. McCorkle, 
Isaac Suazo, 

I 

i 
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I Y  REPLY 
REFER TO: 

RevieWLab Counsel 
PuMicty Releasable 

. .  

H8- 78-286 
MAIL STOP: 400 . March 27, 1978 

M r .  Jack R. Roeder, D i r e c t o r  
Operat ional  Safety  D i v i s i o n  
Albuquerque Operat ions O f f i ce  
US Department o f  Energy 
P.O. Box 5400 
A i  buquerque, NM 871 15 

Dear M r .  Roeder: i 

/ 
As noted i n  my l e t t e r  dated March 20, 1978, we a re  now sending 

copies o f  the d r a f t s  o f  the  tab les  temporar i l y  omi t ted  from the 
d r a f t  o f  the r e p o r t  "Environmental Su rve i l l ance  a t  Los Alamos During 
1977." These tab les  should permi t  your s t a f f  to  complete t h e i r  
review o f  the document p r i o r  t o  pub1 i c a t i o n  ' in  f i n a l  form as requ i red  
by DOE and AL Appendix 0513 and your l e t t e r  o f  January 18, 1978. 

Enclosures: a/ 
xc: W. Crismon, 

AKS : GLV : ma r 

An Affirmative ActionjEqual Opportunity Employer 
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TADLE X 

WCATION OF SURFACE AND CROUXD WATER Sl 'MIONS 

Locatlea ._ 
6 u U e a  ' Latltude or h n i i r u d e  
M . U a a  c a r d  N-9 C a r d  E-W 

RCdONl 
Chamita-Rio Cham. 

. Embudo.RioCrande 
OCoWi-Rio Crande 
Chachiti-Kio Crande 
~rnal i l lo-Rio Crmde 
&met River 

Perlmctcr 
toS Ahmas R r x m i r  
Cuaje Canynn 
Basalt Spriegs 
7.~ Mesita Spring 
::e3twve112 . 

kzst weti ?A . . .,.tr~plesCanyon ,_ .. 
!Hl i t e  Rock Canyon 

* Water supply , * Dirtribtion 
firestaticn i 
Fir8 Station 2 
FireStation3 
FireStation4 
FkS ta t i an  5 

IQI Alamoa Field 
LA48 
u . 2  

Test Well 3 
Canada del Bury 
PajnritoCan).cn 
Water Canpn 
Tat Well DT-SA 
Test Wrl l8 
Tat Well UT-9 
Tat Well DT-10 

EOlucnt Release Area. 
Add-Pucblo Canyon 

Acid Weir 
Pueblo I 
Pueblo 2 
Arb103 
f i m i l t m  Bcnd S p  

&ndia Canyon 
S c s l  
scs2 . 
SCSJ 

DP-Im Alamol Canyon 
DPS-1 

. .  DF5-4 
Ob. Hole U 0 . C  
Ob Hole LAO- 1 

' Ob Hole LAO-2 
Ob Hole U0.3 
Ob Hole LAO4 
Ob. Hole LAO-LS 

Hortandad Canyon 
Gaging Station 1 . Ob Hole hlCO-3 
O b  Hoh YCO.4 
Ob Hole NCO.5 
OhHolc  81C0.6 
Ob Hole MCO.7 
ObHule  MC0.7.5 
Ob, Hole 3ICO.8 

36'05' 
36.12' -- 
35'52' 
35.37- 
35.17' 
35'44 

NlOS 
NZl5 
SMis 
SOX 
NIL5 
N l l 5  
S280 
b 

$083 
SO% 
9082 
N171 
so28 

N I P  
N125 
N126 
NIX5 
NO76 

"190 
N197 
N205 
N216 
N213 
N228 
N216 

No30 
so51 
NO42 
so40 

No70 
Nom 
N080 
NOLO 
5060 
so90 
9110 
NO40 
SlSS 
SllO 

Nl30 
N130 
N115 
NO86 
NU0 

NOBO 
NO55 
Na35 

No% 
Nom 
SOU5 
SO65 
SON 
so80 
SO75 
So65 

SEO 
SMS 
$035 
NMO 
SO35 
$030 
so3 
SO30 

106.07' 
105'58' 
1m.w 
106.19' 
lCG.36' 
1OG.U 

8.075 
E315 
E395 
wo 
E145 
E145 
E190 

b 

Eo11 
EO18 
E376 
ED70 
W E 6  

ESlO 
Eyx) 
UBS 
E605 
E425 

E385 
E380 
E365 
E340 
E315 
E295 
E265 

E310 
E202 
E260 
w125 

E300 
E300 
E120 
E150 
E225 
MB5 
Eo90 
E150 
E140 
ElZS 

Eo60 
M75 
E160 
E315 
Ew) 

UIlO 
El55 
mal 
E160 
E205 
Eo70 
El l5  
E205 
E215 
E210 
E?? 
Eo90 
En35 
El35 
E150 - 
E160 
El70 
&IM 
El= 

.. I .  

sw 
sw 
sw 
sw 
sw 
sw 

SW 
sw 
CW 
CW 
cw 
cw 
sw 
b 

D 
D 
D 
D 
D 

CW 
CW 
GW 
CW 
CW 

CW 
CW 
CW 
CW 
CW 
GW 
CW 

GW 
CW 
CW 
GW 

CW 
CW 
CW 
sw 
SW 
SW 
CW 
GW 
GW 
CW 

sw 
SW 
SW 
SW 
CW 

sw 
SW 
sw 
sw : 
SW 
GW 
GW 
CW 
GW 
CW 
CW 

sw 
GW 
CW 
CW 
CW 
CW 
CW 
GW 

- %W - Surface Wort?:  CW - Grnund U'ntrr: D - Watrr Supplv. Wells and Cal1cr)r. 
9 1  mtatwns. 5 ruriace water and I around water IrprinKl locared tn Whlte HUFr Canyon on ch .  Rio Cnnda lmm Owmi 
b Lhe mouth d Fnpln. . .  . .  . .  

1 

http://PajnritoCan).cn


TADLEXI . 

, Ihdiochcmirnl (nverage of a number of nnnly~cs) 

No. of 'I I 'J'c's WpU m*pu Crons-n Cro~s-O ' TotnIU 
.Stationr Analyra 10 ' rCVmL 10. 'pCiniL 10 *,d'i/mf IO-*pCi/mf IO-*rCi/niL 10 * p C V d  Ir dl --- - - - - - - -  

Chnmite 3 3.4 f 2.8 103 4 1.14 0.03 f 0.12 0.05 f 0.16 -0.8 f 2.8 11  f 6.8 4.5 f 4.8 
ISlnlludo 3 3.0 f 2.3 39 f 64 0.01 f 0.06 -0.04 f 0.16 0.5 f 2.7 7.9 f 2.2 2.7 f 2.0 
Otiixi 3 2.0 f 1.8 ' 103 f 180 0.05 fO.10 -0.04 f 0.10 0.3 f 1.6 8.3 f 8.2 3.9 f0.8 
Cochiti 3 3.6 f 6.4 10 f 92 -0.01 f 0.02 -0.02 f 0.02 -0.4 f 1.2 7.7 f 4.0 3.7 f 2.0 
Bcmolillo 3 3.2 f 2.8 3 3 f 1 2 2  - 0 . 0 2 ~ 0 ~ 0 8 ,  o . i f o . 0 4  o . i f 2 . 4  9 . 0 f 2 . 4  4 . o i o . 4  
Jemez River 3 3.1 f 2.6 24 f 141 70.07 f 0.28 -0.07 f 0.22 , 6.6 f 13 23 f 5 . 3  ' 1.1 i0.8 

Minimum 
Marinium 
Averago 

1 . 1 f 0 . 6  -6Of140 -0 .23 f0 .24  - 0 . 2 , ~ 0 . 6 0  - 2 . 1 f 2 . 8  6 . 3 f 2 . 2  0 .8fO.6 
6 . 5 f 0 . 8  1 5 0 f 1 4 0  0 . 1 0 f 0 . 4 0  0 . 1 4 f 0 . 7 8  14f8.0 2 5 f 6 . 0  7 . 2 f 1 . 0  
3.0 * 2.8 62 f 136 -0.01 f 0.14 -0.02 f 0.14 1.1 f 7.2 11 f 12 8.3 f 3.0 

. 
Chemical (avernge of a number of analyres) 

Conccntratlonr in mp;lL 
* 

No, of 
Stationo Analyoa Cam* Mg'* No* C0,'- CI- F- ' NO; TDS llard pli - - - - - -  

Chnmita 2 69 11 40 0 167 11 0.3 0.4 475 218 8.0 
Embuda I 33 5 ' 24 0 1 n8 11 0.4 0.9 308 1 OS 8.3 
Otciwi 2 46 6 25 3 . 131: 11 * 0.4 0.4 34 4 142 8.2 
Ccirhiti 2 50 7 24 6 130 6 0.3 0.4 361 156 8.3 
i3rninlilh~ 2 54 10 32 0 145 4 0.3 ' 1.3 338 174 . 8.2 
JEIIICZ Itiver 3 50 5 89 6 189 119 0.8 0.4 495 144 8.2 

. .  : ,  

GO.0 
35.0 
39.0 
39.5 
50.5 
18.5 

35.0 
80.0 
64.0 f 36.0 

hliniimim 
hluxiiiium 
Average 

33 . 6 22 0 108 1 . 0.3 <0.4 300 105 7.9 
69 16 111 16 ' 200 149 0.9 1.8 680 238 ' 8.6 
5 2 f 2 0  8 f 6  4 4 f 6 8  3 f 1 2  . 1 5 2 f 6 0  3 6 f 1 0 2 '  0 . 6 f 0 . 4  0 . 4 f 0 . B  403 f l 8 2  160 *'IO 8 . 2 f 0 . 4  

Note: f vslue repreeent. twice the rtandard deviation of the distribution of o b 4 4  vsluor u n l a  only ono &aii b, 
reported. Then the vrlur represent. twice tho ermr term for that analyein. 

: 
I 
4 ..,..', .., 
, ,,., .-.. . . . . .  'I 
. . .  - .  ... 

. . .  - . . . .  . .  

............ 
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RADlOCllEMlCAL ANl l  CIIEMICAL QUALITY OF 
SURFACE AND CHOUNI) WATER VIWM PERIMKI'I<It STATIONS 

Ilr~liochr.niic*ttl (trvrrape nunilwr of nnirlywrs) 

'H r m v a  l"Pu '"Pu Crorao 
10-*pCi/mL ~ ~ - * p ~ i / m f  , '  IO-*pCi/mL IO-*&i/mL ~ ~ - * p c V m . t  

2.4 f 3.6 87 f 150 .-0.02 f 0.4 0.02 f 0.06 -0.2 f 1.0 
1.7 f 2.1 7 f 200 -0.01 f 0.04 -0.Xl f 0.08 0.5 f 2.4 
3.3 f 3.3 -10 f 227 0.06 f 0.24 -0.13 f 0.46 0.6 f 0.8 
2.1 f 2.6 17 f 61 -0.01 f 0.03 -0.02 f 0.04 6.4 f 1.8 
1.4 f 0.3 -45 f 127 -0.10 f 0.28 -0.09 f 0.26 -0.2 f 0.7 

21.6 * 2.4 100 f 113 -0.02 f 0.00 -0.02 f 0.00 -0.4 f 1.4 
2.9 f 2.7 13 f 81 -0.00 f 0.00 -0.00 f 0.06 0.1 f 1.2 

0.6 f 0.6 -140 f 140 -0.20 f 0.60 -0.04 f 1.00 -0.9 f 1.6 
2 2 f 1 . 4  160f120  0 . M f 0 . 8 0  0.05fO.10 7 . 2 f 3 . 8  

4.4 f 12 22 f 156 -0.01 f 0.14 -0.04 f 0.20 1.2 f 6.0 

--- -- 
No. 02 

b l y r e r  
Total U 

rdt Stritioa 

3 
3 
3 
3 
2 
2 
3 

8 
6 

10 
3 
4 
I 

4.6 f 2.0 
4.6 f 4.2 
7.3 f 7.1 
11 f 1.3 

4.7 f 1.3 
4.6 f 2.6 
9.1 f 16 

G.3 f 1.1 
0.4 f 0.7 
1.1 f 1.2 
12 f 2.1 

1.3 f 2.8 
0.9 f 2.3 
1.6 f 2.9 

-0.2 f 0.4 
13 f 2.8 

2.3 f 8.0 

0.8 f 0.8 
1.9 f 1.9 
0.6 f 1.2 
8.8 f 19.9 
0.1 f 1.9 
1.1 f 0.2 

0.0 f 2.2 
20 f 4.0 

Los Alamnn Reacrvoir 
Cuaje Canyon 
Basalt Spring 
La hlrsita Spring 
Tert Wcll2 
Test Well 2A 
Frijiilen Canyon 

Minimum 
31.18 x im u m 
Average 

1.7 f 1.4 
18 f 4.0 

6.6 f 8.0. 

3.4 f 2.2 
4.7 f 8.3 
2.0 f 3.1 
13 f 8.0 

6.1 f 6.8 
19 f 4.0 

0.5 f 1.6 
19 f 4.0 

White Rock Canyon. 
Puye Fvrmation 
Tesuque Fm (F.G. Sed) 
Teeuque Fm (C.G. Sed) 
Tiwclue Fm (Banaltn) 
Surface Water (3 s t a t im)  
Surface Water (Sanitnryea 

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

. -. ... 

29 f 143 
32 f 149 

-71 f 199 
-43 f 163 
-12 f 110 
-40 f 140 

-240 f 140 
190 f 140 

-0.01 f 0.02 
-0.01 f 0.02 
-0.01 f 0.02 
-0.05 f 0.18 

0.02 f 0.12 
-0.01 + 0.02 

-0.15 f 0.14 
0.10 * 0.80 

-0.01 f 0 . 0 2  
-0.01 f 0 . 0 2  
-0.01 f 0.02 
-0.04 f 0.1 1 

0.02 f 0.11 
0.00 f 0.02 

-0.10 f 0.20 
0.10 f 0.60 

-0.3 f 1.1 
0.6 f 0.8 

-0.6 f 0.7 
2.3 f7.5 

-0.8 f 2.6 
-0.8 f 3.4 

-2.6 f 2.6 
4.9.f  3.4 

Minimum 
Maximum 
Averuge ... -17 f 176 -0.01 f 0.06 -0.01 f 0.06 -0.1 f 2.8 4.9 i 9.4 1.7 f 7.2 

Cheniicul (average or a nunibcr of anrtlyrcu) 
Cuncentrationb in mg/8 

Cond 
P -  Nom TDS llard PI1 mS/m 

No. of 

------ Analyrer Cd+ Mg* Na+ C0:- HC0,- CI- - - - - - - -  
--- 2 7 . 2  6 0 44 4 0.2 0.9 123 25 7.9 

2 7 3 8 l o  42 I 0.2 0.0 122 30 7.9 11.0 
2 28 8 13 0 85 14 0.6 10 219 97 8.0 28.5 
2 34 1 27 0 124 6 , 0.3 11 204 90 8.1 31.0 
1 14 4 171 0 66 9 0.6 1.8 94 63 7.1 17.0 
1 18 4 40 0 42 28 0.4 1.8 128 64 7.6 28.0 
2 13 3 11 2 67' 4 0.2 <0.4 129 44 8.2 15.0 

6 4 . 0  6 0 32 1 .  0.1 <0.4 80 24 7.6 10.0 
34 9 171 4' 124 28 0.6 12 238 ' 100 8.4 33.0 
1 7 f 2 2  3 f 4  at82 Ot2 69f64 8 i l 6  0 . 3 f 0 . 4  4 . 0 i 6 . 3  1 3 5 f 9 4  6 7 f 6 0  7 . 9 f 0 . 4  19 .8 t17 .8  

1 .  Statlon 

Lm Alsmoa RescrvoL 
Cuaje Canyon 
Bnrslt Spring 
La hlesitn Spring 
Tent Well 2 
Test Well 2A 
Rijvlen Canyon 

hlinitnum 
hfarinium 
Average 

White Hock Canyon 
Puye Formution 
Trsuque Fm (F.C. Sed) 
Trauque Fm (C.C. Sed) 
Tewque Fm (Banalts) 
Siirhce Weter (3 stations) 
Surface Weter (aenitary e m  

Minimum 
hlaximum 

8 20 2 14 0 83 6 0.3 2.2 175 69 7.8 210 
6 27 1 26 3 127 6 0.4 1.3 226 72 8.1 290 

3 36 4 60 6 200 12 - 0.4 2.8 354 109 7.0 430 
4 29 7 16 3 95 8 0.3 1.3 211 99 8.2 252 

12 71 0 126 . 3 6  0.4 42 426 89 7.2 610 1' 16 

IO 14 , 2 13 , 0 73 4' 0.3 1.8 160 44 7.9 170 . 

. _I 

10 0 11 0 66 0 ,  0.2 0 1% 34 7.2 140 
66 12 119 14 330 38 0.6 42 430 178 8.6 630 
2 2 f 2 0  3 t 6  2 l t U  1 t 8  10*100 7 f l 4  0 . 3 i 0 . 2  3 . 2 f 7 . 6  208i186 6 7 i 6 4  7 . 9 f 0 . 8  244i332 Avrrnge 

.Springe gruuired according to hydrologic unit. 

Note: f value repreeents twice the standard deviation of the diatribution ofobserved vduen unlmonly onanylyuiai, 
reported. Then the vuluc repreeentn twice the error tarm for that analysis. 

. .  
> .  
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TABLE XI11 

RADIOCHEMICAL AND CHEMICAL QUALITY OF WATER FROM 
MUNICIPAL WATER SUPPLY AND DISTRIBUTION 

Radiochemical (average number of analyses) 

No. of 'H "'CS 'J"U - Y'PU Cross-a Cross-@ Total U 
Station Analyses IO-'pCi/ml IO-# pCi/ml 10-erCi/ml 10-eaCi/ml lo-* pCi/ml lO-'pCi/rnl p g l l  

Los Alamos Field (5 wells) 10 2.2 f 4.2 14 f 139 -0.05 f0.14 -0.03 f0.12 2.4 f6.1 4.3 f3.7 3.6 f 5.0 
Guaje Field (7 wells) 14 2.1 f2.9 42 f 93 -0.02 f 0.04 -0.01 f 0.06 -0.1 f 1.4 3.9 f 2.2 1.0 f 0.8 
Pajarito Field (3 wells) 6 1.7 f 2.7 30 f 114 -0.02 f 0.06 -0.01 f 0.04 0.4 f 1.8 4.6 f 3.1 1.0 f 1.8 
Water Canyon (gallery) 2 2.7 f 1.7 -2 f 79 -0.03 f 0.04 -0.01 f 0.04 0.2 f 0.8 2.4 f 0.4 0.2 f 0.0 
Distribution (5 etatione) 15 2.4 f 3.3 14 f 185 -0.04 f 0.12 -0.04 f 0.22 0.3 f 2.8 3.9 f 2.7 1.G f2.0 ' 

Minimum 
Maximuq 
Average 

Station 

Los Alamos Field (5 wells) 
Gunje Field (7 wells) 
Pnjarito Field (3 wells) 
\Vater Cnnyon (gallery) 
Distribution (5 stations) 

hl in i mu rn 
?ilsximum , 

Averoge 

0.4 f 0.6 -140 f 140 -0.20 f 1.40 -0.40 f 0.30 -2.4 f 2.0 1.8 f 1.6 -0.1 f 0.2 
6.7 f 0.8 200 f 120 0.01 fO.10 0.04 f0.30 9.0 f6.0 8.4 f3.0 6.8 f 1.4 
2.3 f 6.6 20 f 130 --0.03 f 0.10 -0.02 f 0.07 0.7 f 1.8. 4.0 f 2.8 1.7 f 3.2 

Chemical (average of a number of analyses) 
Concentrations in  mg/l 

Analyser SiO, Ca** Mg*+ Nil* C0:- . HCO, so, CI - TDS Hard 

10 34 10 <1 56 0 137 -.- 6 256 29 ..- 5 174 45 
-.- 8 218 77 6 07 21 6 15 0 103 

2 --. 8 3 6 0 46 2 108 32 
10 60 14 4 26 0 90 3.6 6 177 46 

20 6 <1 6 0 44 <1 <1 107 16 
96 26 9 141 0 300 9.9 14 656 100 
60f42 14f12 3 f 6  29f64 Of0 69f138 3.5f8 6 f 8  198f192 45f46 

ho. of 

- - - - - -  - - - - -  

13 67 15 2 19 0 84 . 
8.3 
7.9 
0.2 
7.6 
8.4 

7.4 
9.0 
0.2 f 0.6 

Conductance 
m S/m 

36.0 
19.0 
23.0 
11.0 
22.0 

10.0 
88.0 
33.0 f 86.0 

Note: f value represents twice the standard deviation of the distribution of observed values unlew only one analysis is 
reported. Then the value representa twice the error term for that analysis. 

.. ..-..- ... 
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Number of Analyses 

Lee Alamoa Field (5 wells) 
Cuaje Field (7 wells) 
Pajarito Field (3 welle) 
Water Canyon (gallery) 
Distribution (5 etatone) 

Minimum 
Meximum 
Average 

USEPA and NMEIA MPL 

16 MPL (av con) 

I 
I .  

, 

I 

TABLE XI11 (continued) 

I 
EPA Standard Conetituents (average of a number of analyses) 

Concentrations in nis/l 

A8 Ba cd cr F Pb Hg NO, Se Ag 
42 21 40 61 62 40 44 41 42 42 I - - - - - - - - - -  

! 
0.011 
0.008 
0.002 

<0.001 
0.008 

<0.001 
0.054 
0.008 

0.06 

1.8 

<0.0005 
<O.o005 <o.ow 
<0.0005 
<0.0005 

<0.0005 

<0.0005 
... 

1 .o 
(1 

. 

<0.001 
<0.001 
<0.001 
<0.001 
<0.001 

<0.001 

<0.001 

0.010 

_ _ _  

<10 

0.006 
0.002 
0.002 
0.001 
0.003 

<0.001 
0.017 
0.003 

0.06 

6 

1 .o 
0.4 
0.3 
0.1 

. 0.5 

<0.1 
2.4 
0.5 

2.0 

26 

<0.005 
<0.005 
<0.005 
<0.005 
<0.005 

<0.005 
0.011 

<0.005 

0.05 

<6 

<0.0005 0.3 
<0.0005 0.3 
<0.0005 0.3 
<0.0005 0.2 
<0.0005 0.5 

<0.0005 <0.1 

<0.0006 0.3 

0.002 46 

<3 3 

-__ 0.7 , 

<0.002 <0.010 
<0.002 <0.010 
<0.002 <0.010 
<0.002 <0.010 
<0.002 <0.010 

<0.002 <0.010 

<0.002 <0.010 

0.01 0.06 

--- .-. 

<20 <2 

j .  
i 

i 

I 
! 
I 
I 
I 

! 
c 

I 



TAULG XIV 

RADIOCIIEMICAL AND CllEMICAL QUALITY OF WATER FROM ON-$ITE STATIONII 

Radlochrmlcal (average or a number of annlyaci) 

- \  

Nenrmurnc Amar 
Tmt \Veil I 
Tmt Wrll IA 
Trnt Well 3 
Cannh del Ruey 
Rjsrito Canyon 
H'atrr Canyon 
Trnt \\ell I1T.M 
lrnt \Fvll.8 
Tent \Frll DT-9 
Tmt Well UT-IO 

Minimum 
Maximum 
Average 

Eflluenc Relsaw Aru 

Arid.hebloC.nym (famrrrvlrwura) ' 
Arid Wrir 
hrlrlii I 
h e l r l o  2 

I. . -0.07 f 0.00 
-0.00 f 0.01 
-0.01 f 0.04 
-0.01 n.nz 
-0.01 f n.m 
-0.00 f 0.02 

0.00 f 0.08 
0.02 f 0.04 
0.02 f 0.08 
0.10 f 0.40 

... I 
3 2.2 f 2.7 
3 2.7 f 3.6 
3 3.7 f 2.4 
3 6.2 f 1.0 
2 1.5 f 0.3 
3 1.4 f 1.6 
3 2.0 f 3.1 
I 
1 0.2 f 0.6 

... 

-18 f 0 -0.05 f 0.00' 
27 f 120 
93 f 110 
I 1  f 52 
30 f 85 

-28 f 90 
-23 f 220 

60 f 40 
00 f 120 

-0.04 f 0.04 
-0.02 f 0.06 
-0.0'2 f 0.00 
-0.02 f 0.04 

-0.01 f 0.02 
0.04 f 0.16 

-0.06 f 0.06 
-0.40 f 0.06 

a5 f 14 , -0.00 f 0.03 

0.9 f 2.2 
-0.2 f 0.7 

0.2 f 0.2 
1.1 f 1.4 
1.3 f 0.7 
1.4 f 5.0 
0.6 f 1.9 
0.4 f 0.3 
0.8 f 1.2 
1.2 f 1.4 

6.8 f 2.2 0.3 f 0.2 
9.8 f 6.6 0.3 f 1.2 
2.9 f 1.3 1.2 f 0 . 7  
8.1 f 3.9 1.9 f 2.1 
2H f 36 0.2 f 1.0 
16 f I4 1.7 f 3.3 

6.3 f 5.3 0.7 f 0 I 
3.1 f 1.9 0.3 f 0.2 
3.6 f 1.6 0.8 f 0.2 
4.9 f 1.6 0.7 f 0.2 

2.3 f 1.6 -0.3 k 0.4 
40 f 8.0 2 8 f 0.6 

9.6 f 20 0.8 f 1.6 

0 .2 fO.6  -130fl40 -0 .Mf0.06  -0.07fO.10 -1.0f2.6 
6.8 f 0.8 150 f 120 0.14 f 0.22 0.10 f 0.40 3.1 f 2.2 
2.9 f 4.0 29 f 138 -0.03 f 0.18 -0.00 f 0.06 0.6 i 1.6 

5 1.1 f 0 . 3  
5 1.2 f 1.8 
3 2.3 f 1.7 
3 2.1 t 1.6 
I 0.7 f 0.6 

0.2 f 0.6 
3.3 f 0.6 
1.6 f 1.7 

67 f H I  0.00 f 0.01 
-11 f 69 -0.00 f 0.03 

-0.01 f 0.04 
-0.02 f 0.04 

0.03 f 0.04 

-0.01 f 0.01 

-0.00 f 0.04 

40 f 299 
13 f 101 
40 f 100 

-20 f 60 
210 f 160 0.03 f 0.04 
26 f 146 

O.HR f 1.60 
0.01 f 0:04 

1.6 f 5.4 

1.6 f 1.3 
0.0 f 0.6 

-0.6 f 4.4 
2.2 t 3.0 

-0.9 f 2.8 
6.0 f 4.0 
0.0 f 3.7 

0.00 f n.w 1.9 f 8.4 

-0.01 f 0.01 

-0.01 f 0.01 
4.7 f 0.28 

0.61 f 2.8 

119 t'140 2.6 f 4.2 
16 f 6.3 0.4 f 0.2 
21 t '2!2 ' 0.6 f 0.2 
25 f 6.8 1 .1  f 2.2 
18 f 4% ->,-9'4 i 0.6 

I1 t 2.8 0.2 f 0.6 
200f40  . 4 . 8 f 1 . 0  
43 f 104- 1.1 f 2.6 

. "-d:>.. 
Yuelrln 3 
Hnmiltun EJendSpr . I 
Minimum 
hlaximum 
Averlip 

Sandia C s n p  
scs.1 
scs .2  
SCS near SfU 

3 
3 
3 

10 f 6.7 

11 f 6.7 

1.2 f 0.8 
14.3 f 1.0 
10.9 f 6.6 

11 f 7.2 
73 f 83 

-10 f 100 
47 f 168 

-60 f 40 
120 f I 2 0  
37 f 130 

0.02 + 0.08 
-0.02 f 0.06 

0.02 f 0.06 

-0.06 f 0.06 
0.04 t 0.18 
0.01 f 0.08 

-0.04 fn .14  
-0.01 f 0.02 
-0.03 f 0.06 

-0.12 f 0.2 
0.02 f 0.10 

-0.v2 f 0.08 

0.1 f 1.3 
2.1 t 9.2 

-0.3 f 3.0 

-2.0 f 8.0 
. 8.0 f 12 

0.8 1: 5.8 

40 f 45 
35 f 27 
32 f 14 

24 f 6.0 
66 f I4  
36 f 12 

3.2 f 2.6 
3.6 f 4.0 
3.3 f 3.6 

1.5 f 0.6 
5.5 f 1.0 
3.4 f 3.0 

Minimum 
hla I i mu m 
Arrrngs 

D P . I ~ m A l a m a C . n p a  
DI'S.1 
DI'S.4 
Ohi th,le LAOX 
011. lid= LAO-I 
Ohr llnle WO-2 
Olrs Hdr LA04 
O l i n  l l d e  LAO-4.6 
Obi lh le  LAO.4 

hlrninlum 
hla ainium 
Avsriiyrr 

0.69 f 1.95 
0.03 * 0.04 

-0.00 f 0.04 . 0.02 f 0.04 
-0.14 f 0.46 
-0.01 f 0.04 

0.02 f O.M 
0.16 f 0.38 

0.30 f 0.40 
1.82 f 0.18 
0.1 I f 0.81 

s 
5 
3 

130 f 8.6 
' 43 f 4.4 
3.0 f 3.0 
33 f 8.5 
21) f 5.7 
25 f 5.4 
11 f 2.4 
12 f 0.9 

1.5 t 0.6 
149 f 4.0 
38 f (15 

-6.3 f 117 
93 f I10 
3 f 50 

36 f ti2 
85 f 410 

-11 f 110 
23 f 130 

110 f 113 

-70 f I40 
230 f 160 
39 f 1.50 

1.67 f 3.50 
0.15 f 0.16 

-0.01 f 0.00 
-0.00 f 0.03 

0.10 f 0.m 
-O.(X1 f 0.02 

0.02 f 0.04 
-0.10 i 0.28 

-0.'10 f 0.40 
3.67 f 0.26 
0.26 f 1.63 

106 f 336 
-1.0 f 26 

2.7 f 2.6 
-1.0 f 6.9 
-1.5 f 18 

4.0 f 2.6 
2.3 f 2.5 
1.1 f 5.9 

-12 f 14 
3w f 400 

16 f 130 

3870 f 1IW 
763 f 110 

14 f 5.3 
209 f 39 
370 f 113 
141 f 5.7 
12 f 3.2 
17 f 1.6 

108.0 f 92.6 
6.8 f 7.4 ' 

2.0 f 3.6 
1.2 f 1.3 
2.8 f 0.6 
4.6 f 3.2 
1.6 f 1.5 
0.8 f 0.0 

1 1  f 2.8 0.5 f 0.3 
168.0 f 2.0 10700 f 2200 

746 4 r a  17.9 f 40.6 

hlortnndnd Canyon 
3 665 f IR30 2XJ f 294 6.98 f 13.93 0.96 f 0.06 4.7 f 62 
3 316 f I'M 30 f 151 6.5 f 14 0.59 f 0.W 25 f 16 

Cngiriy Stntian I 
Ob* Ilole 11(:0.3 
011s IIdr 111-0.4 3 371 f 787 30 t 144 6.4 f 4.9 0.96 f 1.3 46 f 54 
Olrr I l i h  S1(:0.5 3 606 f 998 87 * H I  1.2 1.6 0.OJ f 0.50 I 1  f 8.9 
Oba t h l r  XlCO.6 3 614 f I167 43 f Rl 0.28 f 0.10 0.04 f 0.08 30 f 38 
Obn Iliilr !KO-7 3 240 f 250 120 f 12 0.12 f 0.18 -0.04 f 0.10 6.4 f 3.0 
011s t i d e  WC0.7.6 ' 3  953 f 376 93 i 250 0:30 t 0.64 0.00 f 0.24 42 f 22 
Oh 1101~ MC0.6 1 630 f 20 130 f 140 . 0.28 f 0.08 0.01 f 0.03 7.0 f 6.0 

hlinimum 21 f 1.0 -40 f 120 0.06 f 0.14 -0.2 f0.60 -25 t 14 
Maximum 1620 f 80 450 f 140 11.9 f 0.60 1.55 f0.16 16 f 36 
Avsrayo 490 i 8 8 0  a i 2 1 0  2.17+8.17: o . a i i : , y  ...-- y f 4 2  

10.10 f 11 16 
4%) f 140 
413 f 273 
47 f .33 
54 f 57 
15 f 1.9 
6 4 f M  

' 25 f 6.0 

2.6 f 1.9 
8.8 f 4.3 

1R f 23 
6.2 f 3.1 
9.2 f 12 
1.9 f 2.1 
8.8 f 6.7 
4.7 f 1.0 

0.7.f  0.6 

7.7 f 13 
26.1 f 5 

14 f 3.2 
1670 f 340 
290f800 



TABLE XIV (continued) 

Chcmlenl (avcrnge of number of nnalymn) 
No. of cod 

CI - F- NO;. TDS Hard pH m W m  - - - ~ - -  Ramplcn Cas' MI" Nn' C0:- IICO; _ _ - - - - -  91.11011 

Nonrmurnl Arena 
Test \!'ell 1 
Tent \VrH I A  
Tent \Cell3 

l'njuritn ('nnyw 
\ \mv  ( 'nnpn 
Trrt U'dl I)T..U 
Ti-*! \ \ i - I l .H  
TIW \\dl OT.9 

' Cnniiilii dsl I l u y  , 

TW W ~ I I  irr-10 

hlininium 
hlniinium 
Avcinge 

EKIurnt H c l c a ~ h n  

Acid. I'urtilu Canyon (former rrknw uen) 
Ari&\Veir 
Purlilii I 
I ' I I P l i l l l 2  
O h  Iiolr W.3B 
tinmiltun Bend Spr 
Puehlo? e 

Minimum 
hlniimum 
Awnme 

Snndia Conym 
SCS. I 
srs-2 
SCS.:I nrar StU 

hlinimiim 
hluiinium 
Avrrngr 

I 34 8 
I i n  I I  
2 19 5 
2 12 4 
I 44 14 
I 10 3 
2 9 3 
I IO 4 
1 10 2 
1 I t  3 

20 0 
h6 0 
12 0 
18 0 
31 0 
23 0 
I4 0 
11 0 
I I  0 
10 0 

I18 
1OG 
8R 
44 
R2 
64 
57 
56 
5G 
64 

8 I 10 0 ' 36 
44 14 56 0 I18 
16f22 S f 8  1 9 f 2 8  O f 0  7 1 f 4 8  

2 17 5 44 5 68 
2 12 5 64 0 51 
2 I4 5 59 0 67 
1 3 4  7 34 0 88 

U I  10 7 61 0 96 
2 14 3 68 10 I07 

8 2 IO 0 34 
34 7 77 20 I22 
16118 6 f 4  M A 4 0  O f 1 4  7 7 f 5 0  

2 2a 7 96 0 I no 
2 36 8 137 32 I95 
2 3 8  8 71 . 4 I90  

22 6 12 0 I I2 
42 9 141 64 234 
3 4 f l 4  8 f 2  102fW 1 2 f 6 2  1 1 2 f W  

9 26 4 260 14 405 
I 25 2 21 0 224 
2 22 5 46 ' 0 R7 
2 21 2 70 5 133 
1 20 3 86 0 198 
1 18 5 43 0 llG 
I 15 2 35 0 66 

I5 < I  21 0 GO 
2fl S 366 28 500 
2 2 f 8  4 * 2  9 2 + 2 0 (  4 f i 8  i a 5 t 2 s e  

>leirtniidiid Cniiynn 
( ;u~ t i ig  Stnli,o I I 9 < I  95 0 1!)2 
O l i r  l l i h  51('0.3 I 8 5 175 0 2no 
O l ~ r  I l d r  W ' 0 . 4  1 35 2 I R9 0 310 
01, .  Ilulr  hI('O.5 I 22 4 lli9 I4 272 
0 1 9 .  Ila#lr 51( '0  6 1 22 4 175 IG 2!IR 
01 , .  I l # # l V  W ? I . 7  I R 2 Ho 6 I r4 
O h  l l 6 l 1 , .  hl(~O.7.5 I 22 4 143 0 254 

.\liniitwni . 8  <1 RO 0 l(i4 * 
hluiinnini 3s 5 189 16 310 
Abrruye 1 8 t 2 0  3 f 2  1 4 7 f 8 6  5 f l 4  253f110 

Row: f value npnecntr twice the ntnndard deviation of the distribution of o h n d  valua unlewonly one annlyrir In 
nlurled. Then the value rrprmntr twice the e m  term for that analynie. 

< I  
< I  
3 
16 

109 
< I  

3 
2 
0 .  
0 

0.3 
0.5 
0.4 
0.7 
0.1 
0.3 
0.2 
0.3 
0.2 
0.2 

0.4 24R 
40 330 

I .3 l i l  
2.2 322 
I .8 J(Ni 

a . 4  246 

0.4 I IO 
0.9 190 
I .8 I52 

1.3 i2n 

90 
90 
til3 
44  

I lii 
36 
32 
44 
34 
41 

R.2 
7.7 
7.9 
7.1 
7.1 
R . 1  
7.6 
R . 1  
R.3 
8.3 

29.0 
4R.0 
20.0 
20.0 
57.0 
15.0 
13.0 
15.0 
13.0 
14.0 

0 0. I <0.4 106 28 7 .O 13.0. 
109 0 9  40 4oB 168 8.3 . 57.0 
1 2 t 6 0  0.3f0.4 3 .9 f20  2'5f202 M f e O  7.811.0 2 3 . O t a . O  

63 0.5 24 XI8 59 8.2 44.5 
38 0.5 73 . 394 50 7.0 49.5 
40 0.5 50 357 54 7.1 4H.O 

1 0.4 19 2rl3 112 7.6 44.0 
39 0.6 39 3 M  54 7.7 53.0 
35 0.6 31 ' 343 43 8.3 25.5 

1 0.3 17 225 30 6.0 31.0 
88. 0.7 81 410 I12 9.4 6R.0 
3 7 f 4 4  O.5f0.2 42 f10 343 f 108 58 f 4 8  7 . 7 f l . 6  @ . O f  16.0 

- 
8 2.6 34 677 98 8.1 U2.O 

86 1.7 12 731 I26 8.9 113.0 
36 1.6 16 731 im 8.1 110.0 

1 .  1 .o 9.7 624 80 7.8 76.0 
96 3.7 38 7'X I 4 1  10.0 116.0 
50 f78 ' ? . O f  2.0 21 24 714 f 138 8.4 f 1.6 R.4 f 1.6 102.0 f 33.0 

20 7.9 814 l:ln:l . A 2  R.2 IM.0 
47 2.4 I22 626 72 R.3 92.0 
59 0.2 0.4 27.4 77 7.6 43.0 
54 0.8 8.4 327 61 8.1 43.0 
3 I .8 66 470 65 7.5 72.0 

21 1.1 13 2ra 66 7.5 39.0 
30 0.6 0.4 194 48 7.5 23.0 

3 0.2 0.4 194 4R 7.4 23 0 
78 111.9 1320 1946 A 7  R.6 207.0 * 

37 f 48 2.4 f 6.8 1% f 820 551 f 1080 69 f 24 7.9 f 0.8 75.9 f 109.0 

3 0 6  I:I2 3nu 22 
27 I .4 2Y5 740 40 
35 O R  4111 U 3 I  88 
26 0.R 4115 7IR 72 
25 1.2 37H 7m 72 

26 0.4 2nG c'in 72 
19 0.6 4H5 3112 30 

3 0.4 132 302 22 
35 1.4 4115 A 5 0  96 
23 t m  0.8f0.8 343 f 2LB 622 f4OZ 68 f M  

.. .. -. ... 

R 2  65 n 
8 2  110 0 
R O  1mo 
R 4  9 2  0 
n s  91 0 
A6 I? 0 
8 0  89 0 

8 0  41 0 
8 6  120 0 
8 3 t 0.4 t16 0 f 28.0 

a 



TABLE XV 

LOCATIONS OF SOIL AND SEDIMENT STATIONS 

Stations 

Regional Soil and Sediments' 

Perimeter Soils 
Sportsman's Club 
Near TA-8 
Near TA-49 
Near TA-33 
Near Frijoles Park Hdq 

Perimeter Sediments 
Cuaje near G-4 . 
Mortandad at  SR-4 
Pajaritoat SR-4 
Fkijoles a t  Park Hdq 
White Rock Canyon Sediments 

Ria Grande a t  Sandia Canyon 
Rio Grande at Pajarito Canyon 
Rio Grande a t  Xncho Canyon 
Rio Grande At Frijoles Canyon 
Rio Grande a t  Alamo Canyon 
RioGrande a t  Cochiti Res 
Sandia Canyon at  Rio Grande 
Canada del Ancha at Rio Grande 
Mortandad at  Rio Grande 
Pajarito a t  Rio Grande 
Water Canyon at  Rio Crande 
Ancho Canyon at  Rio Grande 
Chiquihui a t  Hio Grande 
Frijoles at Rio Grande 
Alamo a t  Rio Crande 

On-Site Soils . 
TA-21 
TA-50 
TA-36 
PM-1 

. On-Site Sedinicnts Nonemuent Areas 
Potrillo Canyon 
Water Canyon a t  Beta 
Water Canyon at SR-4 
Ancho Canyon a t  SR-4 

Pueblo Canyon (Former Release Area) 
Tw-2 
At SR-4 

DPS-1 
DPS-4 
GS-1 
Tw-3 
At SR4 

GS-1 
MCO-5 
MCO-7 

LA-4 
LA-2 
Otowi 

O n S i t e  Sediment Effluent Areas 

DP-Los Alamos Canyon 

Mortandad Canyon 

Lower Los Alnmos Canyonb 

Latitude 
Coordinates 

N-S 

a 

NO40 
NO25 
s155 
S240 
s280 

N213 
so30 
S105 
s280 

35'50' 
35O48' 
35'46' 
35'45' 
35O43' 
35'41' 
35'50' 
35'50' 
35"50' 
35'48' 
35'47' 
35O46' 
35'46' 
35'46' 
35'43' 

NO95 
NO35 

. so68 
NO20 

5072 
so90 
5172 
5260 

N115 
NO70 

No95 
NO80 
NO80 
NO80 
NO65 

NO50 
NO30 
NO30 

No65 
N125 
NOW 

. Longitude 
Or Coordinates 

E-W 

a 

E210 
W075 
e090 

' E220 
E190 

E315 
E350 
E320 
E190 

106'10' 
106O12' 
106'12' 
106'15' 
106'17' 
106'18' 
106'10' 
106'10' 
106'10' 
106'12' 
106'12' 
106O12' 
106'14' 
106'15' 
106'17' 

E140 
e095 
E152 
E3 10 

E152 
e095 
E258 
E265 

E145 
E347 

E160 
E205. 
E l  18 
E120 
E342 

e090 
E150 
e170 

E405 
E500 
E550 

~~ ~ ~ 

%ocationr'nre the snme as for suriace water station Il'atile S). 
@Off-site. drainage from Acid-Pueblo and DP-Los Xltimos Canyons. ' 

. 



-1 TAIiLI.: XVI  

No. of 
Sampla 

2 
2 
2 
2 
2 
2 

- 
I 

c Regional Soh 

Chamitr 
Embudo 
Otowi 
Cochiti 
Bcrnallilo 
Jemer lliver 

'"Pu 
Pcug 

Cross-a 
Pci/I3 

Tohl U 
r d e  

"'CB 
Pcdg 

0.66 f 0.26 
0.55 f 050 
1.bl f 0.14 
0.30 f 0.50 
0.19 f 0.36 
0.14 f 0.20 

' V u  
S V e  

0.014 f 0 .01  
-0.ooo f 0.004 

0.150 f 420 
-0.001 iO.004 
-0.01 f 0 . 0 3  

0.010 f 0.020 

%r 
P C W  

0.40 f o.n 
0.00 f 0.14 

0.04 f 0.04 
0.03 f 0.06 
0.05 f 0.03 
0.14 f 0.08 

C.014 f 0.010 
0.012 f 0.007 
0.013 f 0.023 
o.olx2 f 0.oLu 
0.001 f0.OUG 

-0.010 f 0.40 

7.0 f 8.6 
4.1 i0.6 
4.3 f 4.4 
7.0 f 8.6 
4.9 f 0.8 
8.4 f 18.8 

8.0 f 0.7 
7.0 f 3.0 
6.4 f 2.2 
6.6 f 1.7 
6.2 f 1.7 
7.0 f 4.5 

4.6 f 1.2 
8.6 f 2.0 
6 7  f 2.6 

3.0 f 0.1 
2.0 f 0.6 
3.8 f 0.3 
2.1 f 0.6 
2.4 f 0.8 
1.5 f 0.7 

1.2 f 1.2 
3.9 f 1.8 
2.5 f 1.6 

Miniinum 
Maximum 
Avernge 

Hrgiunal Sedlmentr 
Chntnita 
Emhudo 
Otowi 
Cocbiti 
Bemnli Ilo 
Jemrz River 

hlinimum 
Miiaimum ' 

Average 

Perinicter 90th 
Sportsinen's Club 
Nenr TA-8 
Nenr TA-49 
Near TA-33 
New Frijoles 

Minimum 
h4 II x i niu m 
Averuge 

0.03 f 0.06 0.06 f0.04 -0.001 f0.001 -0.Wl fO.O1O 1.7 f 12 
0.40 f 0.22 1.06 f 0.28 0.300 f 0.300 0.0'21 f 0.006 16.0 f 8.0 
0.13f0.28 0.47fO.68 O.ff27f0.170 0.005f0.044 5 .9f7 .6  

-0.01 f 0.10 0.07 f 0.02 0.UW f 0.001 0.001 f 0.000 1.3 f 1.0 
-0.04f0.12 0.12fO.08 0.000f0.001 0.001fO.olN 1 .6 f0 .3  
0.08f0.08 -0.01f0.2 0.00?*0.004 0.004f0.002 2 .0f0 .8  

-0.05 f 0.03 0.09 f 0.26 - 0 . 0 2  fO.006 O.(KIC f 0.018 7.8 f 18 
0.03 f 0.02 0.04 f 0.02 -0.010 f 0.028 0.015 f 0.043 2.7 f 2.0 

0.16f0.16 0.39fO20 0.001 fO.OO1 0:00G.f0.001 13.0f2.8 

-0.02 f 0.10 -0.08 f 0.16 -0.0'0 f 0:080 -0.30 f 0.040 0.9 f 0.6 
0.16f0.16 0.46f0.11 0.003f0.008 0.013f0.014 1 4 f 8 . 0  
0.04 f 0.14 0.12 f 0.30 -0.001 f 0.006 0.001 f 0.020 4.7 f 10 

1.7 f O . l  
1.3 f 0.3 
2.9 f 1.6 
1.7 f 1.0 
3.4 f 5.4 
8.2 f 9.9 

1.2 f 0.6 
12 f 2.6 

3.2 f 6.0 

1.2 f 0.8 
2.2 f 1.4 
0.9 f 1.1 
1.9 f 2.3 
2.9 f 1.6 
2.2 f 1.4 

0.5 f 1.4 
3.4 f 1.6 
1.9 f 1.8 

-0.01 fO.08 
0.35 f 0.06 
0.14 f 0.14 
0.15 f 0.08 
0.44 f 0.28 

-0.01 f0 .08 
0.44 f 0.28 
0.21 f 0.36 

0.93 f 0.32 
1.94 f 1.30 
0.92 f 1.15 
0.43 f 0.12 
0.87 f 0.22 

0.39 f 0.08 
2.40 f 0.38 
1.02 f 1.20 

-0.W3 f 0.001 
-0.010 f 0.040 

0.004 f 0.000 
0.002 f 0.003 
0.002 f 0.007 

-o.o:io f 0.060 
-0.004 f 0.012 
-0.002 f 0.020 

0.018 f 0.010 
0.122 f 0.219 
0.020 f 0.040 
0.010 f 0.004 
0.020 f 0.008 

0.005 f 0.018 
0.200 f O.ROO 
0.036 f 0.059 

7.4 f 4.6 
6.6 f 1.2 
4.6 f 5.7 
7.8 f 1.6 
6:6. f 3.2 

2.6 f 1.2 
9.0 f 4.0 
6.4 f 3.6 

8.G f 0.4 
11.7 f 1.7 
7.2 f 12 
7.9 f 1.8 
6.4 f 0.3 

2.9 f 0.8 
11'.4 f 2.6 
8.3 f 6.6 

2.9 f 0.4 
3.6 f 4.4 
4.5 f 0.6 
3.4 f 3.1 
2.0 f 1.7 

1.4 f 2.4 
6.1 f 1.6 
3.5 f 2.6 

Perimeter Sedlmentr 
Curije ncnr C4 2 0.02f0.20 -0.04f0.26 -0.001f0.003 0.001f0.001 l . 8 f0 .3  1 .6 f0 .3  0.413.7 
Mortnndnd at SR4 2 0.14f0.04 0 . 0 9 j O . 2 2  0.001 f0.002 0.006fO012 5.0f0.3 5 . 8 f 2 . 0  2 . 3 f O . 8  
Wijnri~ciat SR4 2 -0.06 f 0.12 . 0.27 f 0.34 -0.005 f 0.013 0.002 f 0.0!21 7.3 f 4.8 6.5 f 0.4 2.8 f 0.6 
Frijoles at Bandelier 2 0.04 f 0.02 -0.02 f 0.34 0.003 f 0.006 0.003 f 0.002 1.6 f 0.7 1.8 f 1.8 0.9 f 1.6 

hlinimum 
hln xi mu m 
Average 

-0.06 f0.12 -0.14 f0.14 -0.009 fO.014 -0.006 f0.012 
0.14f0.04 0.39f0.12 0.005f0.012 0.010.fo.O.L0 
0.04 f 0.16 0.08 f 0.34 -0.001 f 0.008 0.002 f 0.010 

1.3 f 0 . 8  1.1 fO.8 
9.0 f 4.0 6.6 f 1.6 
3.9 f 5.4 3.9 f 5.0 

-0 9 f 1.8 
3.0 f 1.4 
1.6 f 2.6 

2.3 f 1.9 

2.2 f 1.9 . I  

0.4 f 1.0 I '  
I : 
I I .  . 3.7 f 1.2 

2.2 f 1.8 

\Yliitc Itock Canyon SedhenU~ 
Rio Grnnde 6 0.06 f 0.22 0.31 f0.57 0.001 f 0.011 0.010 f 0.020 
hlojnr Tribu tariee to 

1bii (irnnde ' 9 0.67 f0.94 0.32 f0.68 0.001 f0.002 0.010 f0.020 

4.b f 6.5 6.1 f 8.1 

2.8 f 2.1 3.1 f 4.8 

1.2 fO.8 1.1 f 0 . 8  
9.0 f 4.0 11.2 f 2.0 
3.6 f 4.6 4.3 f 6.8 

Minimum -0.08 f0 .16  0.01 f0.06 -0.00'2 f0.003 O.Oo0 f0.002 
Msxiinum 1.23f0.34 0.95f0.26 0.013f0.004 0.027f0.008 
Average 0.43 f 0.96 0.31 f 0.62 0.001 f 0.004 0.010 f 0.018 

*'"Si, cine annlysis. 
'Special ntudy White Rock Canyon, 15 etatiom along Rio Crande fmm Otowi to h h i t i  Rfservoir. 
Hole: i value representn twice'the standard deviation of the distribution of obsemd vnluea uiileas only one analysis is 
reported. Then the value repreaents twice the error term for that analysis. 

.. ... .. .. ,a 

, 
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TABLE X V l l  

MI)IOCIIEMICAL ANALYSES OF ON-SITE SOILS AND SEL)IMFfiTS 
(average of a number of analynea) 

. -  

Groan+ 
P c v e  

6.7 f 2.6 
12 f 0.4 
10 f 0.0 

8.2 f 2.1 

6.7 f 1.4 
12 f 2.6 

9.2 f 4.4 

9.9 f 13.4 
4.8 f 0.8 
7.8 f 14.0 
6.8 f 1.4 

2.8 f 0.8 
14.6 f 3.2 

7.2 f 9.0 

2.9 f 1.8 
2.0 f 1.7 

47 f 10 
26 f 6.0 

6.5 f 11 
41 f33 

3.9 f 0.0 

1360 f 280 
67 f 14 
64 f 10 

1.4 f 0.6 
1360 f 280 

111.0 f 692.6 

2.7 f 0.4 
2.6 f 0.6 
3.1 f 0.0 

2.4 f 1.0 
3.1 f 1.0 
2.8 f 0.6 

Groan-a 
vcve 

7.4 f 2.2 
12 f 14 
12 f 10 

6.1 f 2.1 

6.3 f 2.4 
17 f 8.0 

9.3 f 8.6 

9.4 f 7.4 
6.7 f 9.3 
4.1 f 5.6 
3.9 f 1.8 

2.1 f 1.0 
12.0 f 4.0 
6.3 f 14.6 

2.8 * 0.8 
2.3 f 0.0 

3.0 f 1.4 
1.6 f 0.8 . 
4.2 f 1.4 
3.3 f 1.7 
2.2 f 1.1 

' 120fGO 
7.1 f 3.0 
6.4 f 2.8 

1.5 f 0.8 
120.0 f 60.0 
11.2 f 60.3 

2.4 f 0.0 
12 f 28 

3.2 f 2.6 

2.1 f 1.2 
22 f 10 

6.9 f 16 

Tohl U 
rdg 

3.2 f 1.8 
8.4 f 1.0 
3.4 f 2.7 
4.6 f 0.6 

2.6 f 1.4 
8.7 f 2.0 
4.9 f 4.6 

No. of 
Sampler - On.Slte8011. 

'"PU 
S U R  

0.004 f 0.011 

0.002 f 0.004 
0.001 f 0.003 

0.011 f o m  

-0.001 f n.003 
0.017 f 0:004 
0.004 f 0.012 

U'PU 
Pede 

0.006 f 0.003 
3.8 f 8.9 

0.012 f 0.004 
0.014 f 0.008 

0.007 f 0.006 
6.98 f 0.3'20 

OM7 f 4.88 

"Sr' 
Pcue  

-__ 
0.08 f 0.06 
0.10 f 0.04 
0.46 f 0.28 

0.08 f 0.06 
0.46 f 0.28 
0.21 f 0.42 

0.04 f 0.02 
-0.11 f 0 . 1 2  
j 0.29 f 0.16 
0.01 f 0.04 

-0.11 f 0.12 
0.28 f 0.16 
0.06 f 0.32 

-0.01 f 0.15 
0.09 f 0.16 

10.20 f 1.00 
4.60 f 0.60 

-0.04 f 0.14 
2.43 f 0.28 
0.06 f 0.03 

7.70 f 0.80 
2.70 f 0.40 
1.89 f 0.28 

-0.04 f 0.14 
10.20 f 1.00 
2.96 f 7.11 

-0.03 f 0.19 
-0.17 f 0.22 

0.17 f 0.12 

0.10 f 0.08 
1.04 f 0.42 
0.40 f .I8 
0.62 f 0.02 

0.07 f 0.08 
1.19 f 0.22 
0.64 f 0.76 

TA-21 
TA-50 
TA-36 
I'M-1 

Minimum 
hlniimum 
Average 
On-Site Scdimentn Nonefllucat h u  

Portillo 
Water Canyonat Beta 
Water Canyon at SRI 
Aneho Canyon at SR4 

0.004 f 0.007 
0.006 f 0.015 
0.023 f 0.037 
0.001 f 0.018 

-0.005 f 0.006 
0.036 f 0.006 
0.009 f 0.024 

e . i  f 0.7 
2.9 f 0 . 7  . 
2.6 f 2.1 
2.6 f 1.1 

1.8 1.6 ' 

6.6 f 1.8 
3.6 f 2.6 

2 
2 
2 
2 

2 
2 

1. 
1. 
2 
2 .  
2 

1. 
1' 
1 .  

0 
2 
2 

0.20 f 0.28 
0.60 f 0.86 
1.21 f 3.03 
0.41 f 0.76 

0.10 f 0.06 
2.28 f 0.34 
0.68 f 1.48 

0.001 f0.000 
-0.001 f 0.003 
-0.oOo f 0.003 

o.Oo0 f 0.001 

-0.002 f 0.002 
0.001 f 0.012 
-0.Ooo f 0.002 

hliiiimum 
Maximum 
Avcrege 

On-Site Sedimentn Emuent AIWB 

I'iiclilo Canyon (former riease arm) 
TW-2 
At SR-4 

DP.LosAbma 
DI'S-1 
DI'S.4 , 

cs-1 
At SR.4 

Miirtendnd Canpn 
CS.1 
MCO.5 
MCO-7 , 

Minimum 
Maiimum 
Average 

r w . 3  

1.24 f 0.658 
0.304 f 0.216 

1.6 f 0.1 
3.1 f 1.8 0.18 f 0.16 

0.11 f 0.12 
0.005 f 0.008 
0.002 f 0.003 

1.5 f 0.038 
0.368 JC 0.W4 
0.4GG f 0.833 
0.264 f O.B:14 
0.022 * 0.005 

4.8 f 6.2 
0.9 f 6.2 
2.9 f 0.1 
2.1 f 2.6 
3.6 f 0.1 

19 f 16 
21 f0 .84  

2.3 f 6.1 
. 2 6 f 0 . 4 2  

0.7 f 0.08 

0.401 f0 .022  
0.116 f 0.014 
0.009 f 0.016 
0.105 f 0.017 

-0.Ooo f 0.008 

11.5 f0.220 
0.94 f 0.086 

0.687 f 0.028 

0.02 f 0.012 
11.490 f 0.220 

1.276 f 5.729 

3.4 f 1.6 
2.2 f 3.4 
6.1 f 8.2 

0.9 f 6.2 
8.0 f 8.0 
2.9 f 4.0 

920 f 1700 
71 f 10 
62 f 1.4 

, 0.07 f 0.04 
920 f 1700 

111.17 f 681.84 

107 f 0.18 
4.42 f 0.100 
2.88 f 0.080 

-0.003 f 0.010 
107.100 f 0.180 

7.677 f 55.070 

Lower Loa Alamoe. 
lA.4 
LA.2 
Otowi 

Minimum 
hluxirnum 
Aversge 

0.36 f 0.28 
0.17 f 0.04 
0.21 f0.02 

9.m f 0.004 
' 0.025 f 0.069 

0.001 f 0.001 

-0.002 f 0.008 
0.04 f 0.008 

-0.01 f 0.040 

0.W' f 0.126 
0.066 f 0.030 
0.w9 f 0.103 

. 0.003 f 0.006 
0.106 f 0.012 
0.06 * 0.080 

3.6 f 9.0 
2.3 f 0.0 
3.6 f 0.0 

0.3 * 2.0 
6.7 f 3.6 
3.2 f 6.4 

-0.17 f 0.22 
0.17 f 0.12 

-0.01 f 0.34 

0.16 f 0.10 
0.45 f 0.08 
0.24 f 0.22 

"%r. one analysin. 
D'l'Cs end totel U. two analvrw, 
'Off-site droinnge'from Acid-Pueblo and DP-!a Alamoe Canyons. 

Note: f value representa twice the atandard deviation of the distribution of obeerved valuen unlessonly one analyaie is 
reported. Then the value represenla twice the error term for that annlysie. ........... 
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TABLE XVIII 
I r 
I 

I . -  
RADIOCHEMICAL ANALYSES OF 

SOIL AN? DRAIN SEDIMENTS AT TA-55 
I :. . 
: . .  - 
I 

. . .  

Grors a 
PCV% - 

16.0 f 8.0 
10.0 f 4.0 
9.0 f 4.0 

12.0 f 6.0 
9.0 f 4.0 
9.0 f 4.0 

11.0 f 6.0 
10.0 f 4.0 

Totnl U 
r d g  

cross 7 
n c p d g  

6.28 f 0.22 
6.71 f 0.22 
6.47 f 0.22 . 
7.05 f 0.22 
6.11 f 0.24 
8.28 f 0.24 
7.03 f 0.22 
6.22 f 0.24 

6.11 f 0.22 
7.05 f 0.22 
6.55 f 0.76 

3.24 f 0.18 
3.26 f 0.18 
5.06 f 0.20 
6.05 f 0.22 
6.50 f 0.22 
6.41 f 0.22 
4.42 f 0.20 
4.53 f 0.20 
2.76 f 0.18 

2.75 f 0.18 
6.50 f 0.22 

4.7 f 2.8 

Cross B 
P c v g  

19.0 f 4.0 
10.7 f 2 . 4  
11.5 i 2.6 
21.0 f 4.0 
11.2 f 2.6 
14.2 f 3.0 
12.2 f 2.8 
13.6 f 3.0 

' V O  

P c i g  

1.64 f 0.38 
1.63 f 0.34 
1.64 f 0.28 
2.40 f 0.40 
1.49 f 0.26 
2.20 f 0.40 
2.49 f 0.28 
1.75 f 0.28 

1.49 f 0.33 
2.49 f 0.28 
1.86 f 0.81 

l"Cs 
Pcug  

0.25 f 0.08 
0.26 f 0.06 

-0.03 f 0.16 
0.72 f 0.14 
0.15 f 0.06 
0.88 f 0.16 
0.56 f 0.10 
0.27 f 0.10 

-0.03 f 0.lG 
0.72 f 0.14 
0.31 f 0.50 

0.0@ f 0.04 
-0.10 f 0.16 

0.24.f 0.10 
0.04.f 0.04 
O.ll.f0.04 

j 0.15 f 0.04 
0.05.f 0.04 

-0.04 f 0.22 
-0.01 f 0102 

"PU 
p c i g  

-0.0014 f 0.0014 
-0.0024 f 0.0028 

0,0001 f 0.0016 
-0.0001 f 0.00GO 

0.0005 f 0.0026 
0.0710 f 0.0140 
0.0036 f 0.00:10 
0.00'20 f 0.0040 

-0.0024 f O.(JW23 
0.0036 f 0.0O:~o 
0:0003.f 0.0040 

0.0007 f 0.0020 
0.0001 f 0.0016 
0.0001 f 0.0026 
O.000G f 0.00:10 
0.0001 f 0.0020 
0.0000 f 0.00.10 
0.0004 f 0.002:! 

-0.0010 f O.OO(i0 
0.0001 f O.OO'L6 

-0.0010 f 0.00(;0 
0.0007 f 1).00"0 
0.0001 f 0.0010 

*Pu 
PCdg 

0.0070 f 0.0040 
0.0110 f 0.0060 
0.0540 f 0.0100 
0.0200 f 0.0080 
0.0070 f 0.006 

11.4 f 0.80 
0.08(;0 50.01 20 
0.U190 f 0.UOHO 

0.0070 f o.odl lz .  
O.OHtiO f o:ootio 

0.03 f 0 oti 

0.0006 f 0 0016 
0.0024 f 0.WZ 
0.0075. f 0.0038 
0.0003 f O.Oo'L8 
0.0057 f 0.0016 
0.00:10 f 0.00.10 
O.OOl(j f O.OO"8 
0.00" f 0 . 0 0 : I H  
0.00:15 f 0.0O:IO 

0.oOo;l f 0.00'28 
0.UO75 f O.OU:IH 
0.0.10 f O.(HJ.l(j 

'H 
lo-' r Wd 

9.9 f 0.8 
9.9 f 0.8 
6.9 f 0.8 
7.4 f 0.8 
7.2 f 0.8 
6.5 f 0.8 
5.9 f 0.6 

11.2 f 0.8 

5.9 f 0.6 
11.2 f 0.8 
6.3 f 4.0 

5.1 f 0 . 6  
3.4 f 0.6 
3.0 f 0.6 
3.6 f 0.6 
3.7 f 0.6 
4.5 f 0.6 

' 4.1 f 0 . 6  
3.2 f 0.6 
4.9 f 0.6 

3.0 f 0.6 
5.1 f l).G 
3.9 f 1.5 

Station 5 P e  

1 
2 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Sail 
Soil 

0.18 f 0.16 
-0.01 f 0.22 

0.48 f 0.20 
0.07 f 0.16 
0.41 fO.24 
0.2'3 f 0.20 
0.08 f 0.34 

.__ 
4.2 
3 . i  
8.0 
6.3 
3.5 
6.9 
5.9 ' 

4.2 

3.5 
8.0 
5.1 f 3.4 

1.9 

3 
4 
5 
6 

' 7  
8 

Minimum. 
Maximum. 
Average' 

9 
10 . 
11 
12 

9.0 f 4.0 
16.0 f 8.0 
11.0 f 4.9 

3.5 f 1.6 
2.5 f 1.2 
4.3 f 2.2 

11.0 f 6.0 
11.0 f 4.0 
7.8 f 3.6 
3.7 f 2.0 
3.8 f 1.8 
3.1 f 1.6 

2.5 f 1.2 
11.0 f 6.0 
5.6 It 6.8 

10.7 f 2.4 
21.0 f 4.0 

14.17 f 4.3 

2.3 f 1.0 
2.3 f 0.8 
6.8 f 1.6 

18.0 f 4.0 
11.9 f 2.6 
10.8 f 2.4 
7.9 f 1.8 
3.6 f 1.0 
4.1 f 1.2 

2.3 f 1.0 
18.0 f 4.0 
7.5 f 10.5 

,.,-"l)l f 0.22 
u.49 f 0.20 -*..p;. 

0.33 f 0.70 

Drain Sediment 
Drain Sediment 
Drain Sediment 
Drain Sediment 
Drain Sediment 
Drain Sediment 
Drain Sediment 
Druin Secliinent 
Ilraiii Setlinieiit 

-0.03 f 0.14 
0.13 f 0:14 

-0.17 f 0.36 
0.19 f 0.18 
0.02 f 0.28 
0.0G f 0.14 
0.81 f0.:18 
0.20 f 0.20 
0.10 f 0.24 

-0.03 f 0.14 
0.81 f 0.38 
0.2-1 f 0.56 

0.30 f 0.34 
0.40 f 0.10 

1.30 f 0.2G 
1.Y2 f 0.36 
0.98 f 0.14 
0.55 f 0.34 
1.04 f 0.22 
G.:!9 f 0.24 

-4.00 f 14 

-4.00 f 14 
1.83 f 0.33 
0.31 f 3.35 

1.6 
3.7 
3.6 
5.0 
3.9 
2.6 
2.5 
1.9 

13 
14 
15 
16 
17 ' 

Minimum 
Maximum 
Averago 

-0.10 f 0.16 
0.24 f 0.10 
0.05 f 0.20 

1.6 
5.0 
3.0 f 2.3 

'Minimum, maximum, and average do not include soil analyses from Location 6. 

NOTE: f value represents twice the observed stnridard deviation of the distribution of observed values unless only one 
analysis is reported. Then the value represents twice the error term for that analytlis. 
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TABLE XX 

LIQUID RADIOACTIVE EFFLUENT RELEASES IN 1977 
.. 

Waste Treatment Plant Location 

Isotope 

WJPU 
rtopU 

241Am 
%r 
%r 
'H 
W s  

. U-total 

TA-50 
Activity Average 
Released Concentration 

( m a )  (pCi/ma) 

2.57 . 0.061 X 
1.47 0.035 X 
1.93 0.046 x lo-' 
2.26 0.054 x lo-' 

30.4 7.2 x 10-7 
36 500 0.8 X lo-' 

' 142 0.034 X lo-' 
108 grams . 2.5 X lo-' mg/l 

TA-21 
Activity Average 
Released Concentration 

(mCi) (pCi/nia) 
I 

0.058 
0.082 
0.21 
0.03 
0.55 

0.94 
8 grams 

3200 

; 0.015 x 
0.021 x 10-6 
0.054 X 
0.007 X lo-' 
1.41 x 10-7 

0.024 x lo-' 
0.82 X 

2 X lo-' mgla 

. .  

. .  



I 

. .. 

TABLE XXI 

TOTAL SUSPENDED PARTICULATES AT I;OS ALAMOS AND 
WHITE ROCK DURING 1977 

(Data from New Mexico Environmental Improvement Agency) 

6 

, 

1 

- All Concentrations in pg/m8 

a. - 
Jan Feb . &Mar APr June July Aug Sept Oct Nov DW May - - - - - -  - - - - -  

L O ~  Alamos (Annual Geometric Mean = 32) 
Number of 
S n m pl es 6 4 5 5 6 7 5 4 5 5 5 5 .  
Maximum 57 42 155 39 50 89 53 39 34 33 46 65 
hlinjmum 16 24 20 15 27 25 17 11 16 23 23 15 
hlean f 
1 Standard Deviation 40 f 17 34 f 9 63 f 55 31 f 10 36 f 10 51 f25 29 f14 26 f14 23 f 7  29 f 4  32 & 9  34 f19 

White Rock (Annual Geometric Mean = 33) 
Number of 
Snniples 6 4 4 5 6 7 5 4 5 5 5 5 -  
hlnxiinum 31 30 104 99 64 * 103 59 41 41 55 37 134 
Pvl inimu m 18 8 ' 26 14 27 17 24 9 14 25 16 29 
Mean f 
1 Standard Deviation 23 f 5 20 f 10 51 f 36 44 f 34 48 f 13 59 f31 36 f 14 20 f 15 28 f 12 38 f12 26 f8 58 f44 

0 



TABLE XXII' 

ESTIMATED CONCEXI'RATIONS OF TOXIC ELEAIESTS 
AEROSOLIZED BY DYSAlIIC EXPERIAIESTS 

Annual Avg. 
Concentration Applicable 

Total  Usage Aerosolized (ng/m3) Standard 
4km 8km (ng/m3) 

1977 Percent 

- - Element (kg) (%) 

Uranium 1595 10 0.2 0.006 9000" 

Be 35.8 2. 0.0009 0.0003 1V I 

(30 day avg) 
Pb 9.0 . 100 0.01 0.004 10000b ' 

(for total heavy 
metals, 1\1>21) 

I 

'DOE Manual Chapter 0524. 
%ection 201 of the Ambient Air Quality Standards and Air Quality Control Regulations adopted 
by the New Mexico Health and Social Services Board, April 19, 1974. 

percentage aerosolization. 

. 



Facility 
Locat ion 

TA-3 
TA-9 
TA-16 
TA-18 
TA-21 
TA-41 
TA-46 
TA-48 
TA-53' 

NPDES Permit 
Number 

TABLE XXIII 

SANITARY SEWAGE TREATMENT FACILITIES I 

EFFLUENT QUALITY SUMMARY 

Biochemical Oxygen Demand 

Obscrvcd No. of Months No. of Months 
Fbnbe Interim Std. Final Std. 
( m d 4  

5.5 - 62 
1 - 2 3  

1.5 -25 
0 - 50 

11 - 122 
2.4 -35 

1 - 3 8  
1 - 2 6  

25 - 71 

Exceeded' 

0 
0 
0 
0 
1 
0 
2 
0 
0 

Exceededb 

4 
0 
0 
1 
4 
1. 
1 
0 
0 

Total Suspended Solids Fecal Coliform 
Observed No. ofMonths No. of Months Observed No. ofMonths No. ofMontJu 

Range Interim S'td. Final  Std. Range Interim Std. Final Std. 
( m d l )  Exceeded' Exceededb (mg/i) Exceeded' Exceededb 

1.6 - 154 0 
1 - 2 2  0 
0 - 16 0 
0 -50 0 
8 -93  0 
0 -21  0 

0.6 - 49 1 
0 - 15 0. 
6 - 178 1 . 

1 
0 
0 
1 
6 
0. 
0 
0 

.o 

1000 - 198 000 

50-21000 

600 - 121 OW 

0 -35  '. 

0-50  

0 
0 - 3400 
0 - 1020 
0 -200 

' 
.Interim standards in effect through June 1977. 
bFinal standards in effect starting July 1977. 
TA-53 facility exceeded pH standard during one month, all other facilities met pH standarb.  

3 6 
0 0 
1 5 
0 0 
2 6 
0 0 
2 0 
0 3 
0 0 

. .  

.. ... .. - ... 
I .  
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TAULE XXIV 

INDUSTRIAL LIQUID EFFLUENT QUALITY SUhI3IARY' 

Spent Demineralizer 
rmd Softener 1 TSS 

res. CI 
PH 

Fe 
c u  
P 
PH 

Boiler Blowdown 5 TSS 

Range of Average Range of 
Discharge No. of Principal Concentrntions' Avcray Flows 
Category Discharges Contaminantsb (rndl) or pt i  (bpd) 

1-40 

0.9 -13.2 
.-. 

70 - 280 
2 -11 

0.1 - 0.2 
10 - 30 

10.7 - 11.9 . 

1500-4500 

200-7ooo 

TSS 
res. CI 

PH 

Treated Cooling 
Water :14 

7 

' i  P 
0 

Diatomaceous 
Earth Filter 1 TSS 

Fe 
Oil 
PH 

Cooling Water 22 PH 

Photographic 
Wastewater 13 CN 

Ag 
PH 

Non-Contact 

C1-65 20 - 125000 
0.2 - 30 
0.1 - 1 
7.4 - 9.3 

1030 2000 .-. 
.-- 

7.0 - 8.5 

7.0 - 8.4 50 -48500 

0.001 -0.3 240 - 1800 
0.01 - 4.5 
7.0 - 10.3 

High-explosive 
Contaminated 
Wastewater 20 COD 7 -3400 50-22000 

TSS 2-200 
PH 6.2.- 9.2 

Acid Dip Tank 1 . c u  
PH 

4 .750 
6 - 9  

Cylinder Cleaning 
Waste 1 TSS 110 50 (batches) 

P 8 

- Printed Circuit 
Process Waste 1 COD . 56 4800 

c u  0.15 
Fe 0.68 

P 7 
PH 7.2 - 8  

I Ni 0.03 

Ultrasonic Cleaning . 1 PH 7 - 9  100 (batches) 

Industrial Waste 
lleatment Plants 
(TA-21 and T A W  2 PH 6.9 - 12.3 5OOO-95ooO 

COD - 3 -200 
N&-N 1-210 
TSS < l - 3 0  
Cd ' 0.aGl - 0.01 
Cr total 0.02 - 0.6 
c u  0.001 - 0.4 
Pb , 0.001 -0.1 
Hg 
Zd 0.001 f 1 
Fe ' 0.001 - 3 

0.001 - 0.04 

.Based on dntn collected for SI'DES Permit applirotion. 
Yhtarninnnts expected to hc regiilnted hv EPA prrniit.  
'Ranges of avcrnges found In sanlples collected from thc various dischargw during 19i7. 
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8. . 
TABLE XXVllI 

CXEMICAL QUALITY OF WATER IN TIIE VICINrlY OF FEKIY)N HILL 
(average of n numbor of analyscs, concentrations in mgD) 

Surface \vats 
Water Suppjy 
Snrinis f Jerncr Fault) 
S'prinir (Recent Volc&ler) 1 1 
Abandoned Well 1 1 
Fenton Hill (Pond Fluids) 2 2 

so, c1- F- NO i TDS Hard SiOs cas' Mp" Na' Cot- , HCO; ------------ 
43f13 40f20 4 f 3  38f41 O f 0  9 2 f 7 O  64flOl  46f68 0.5f0.3 0.3f0.1 313t203  118t62 
7617 18f10 2 f l  1 3 f 2  Of0 91f22 <1 4 f 3  0.3 f O . l  0.9 fO.3 164 f43  65 t 25 

63 13 2 18 0 64 1 4 0.9 1.2 122 39 
68f0 29 0 103 0 420 2 6 0.7 0.9 490 106 

142f16 3 0 f 6  I f 0  324f166 l 8 f l 3 7 4 f I M )  2EOf11w) 8 f 3  6.2f2.8 3.6f2.0 1332f897 79flO 

4 4 1 1  z 2 4 f i 2 4  i 6 f 7  49if36a O * O  86of467 1 6 ~ 2 1  9 a f 7 3 2  2.ifo.6 0.3+0.1 z x m f i ~ i  6 n f 3 3 7  

'Sampling locations keyed on Fig. 17 aa lollowe. 

Surface \Voter - F. J. h'. Q. R. S, T. U, V. 
N'ater Suppl) (Jemrz Springs - l~ Cueva - Fenton Hill) - JS-2. -3, -4, and -5,4; FH-I. Spdnga (Jemsr Fault) - TF.1, -6. 
Springs trect.iit volcanics) - 31 
Ab~~ndunec l  urll - 27 
Fenion Hill (pond fluids) - Two panda, TA-67. 

. 

Note: t value ir ibndard deviation of the dutribution of a number of M+M. 

I 

. 

Cond 
OR mS/m -- 

7.3 f 1.8 459 f 318 
7.8 f 0.2 
7.7 f 0.3 
7.9 150 

8.4 f 0.4 

203 f 36 
3740 f 2348 

7.8 B 700 
1988 f 1043 

. .  

0 



TABLE A-I 

DOE RADIOACTIVITY CONCEhTRATION GUIDES (CGs) 

CONCENTRATION GUIDES FOR UNCONTROLLED 
CG for Air CG for Water 

Nuclide (pCi/ml) (pCi/ml) <nCi/l) 

2 x lo-' 
3 x 10-6 
4 x 10-8 
3 x 10-l0 
3 x 10-11 
1 x l O - ' O  
5 x 10-10 
7 x 10-14 
6 X 10-14 
2 x 
(pg/mT 

U, naturalC 6.1 X lo8 

3 x lo-' 
I-- 

--- 
3 x 10-6 
3 x 10-7 
3 x 10-7 
2 x 10-6 
5 x 10-6 
5 x 10-6 
4 x 10-6 

2 x 10-6 

3000 

1.8 (ICRP) 
CONCENTRATION GUIDES FOR CONTROLLED AREASa*" 

.CG for Air CG for Water 

Nuclide bCi/m4 (pCi/mO (nCi/e) 

.. .- ._- 
U, naturalc 

.- 5 x 
1 x lo-6 

. 2 x 10-6 
3 x 10-8 
1 x 10-9 
4 x 10-9 
1 x 10-8 
2 x lo-= 
2 x lo-" 
6 X lo-" 
(pg/msIc 

1.8 X 10' 

1 x 10-1 
-e- 

--- 
3 x 10-4 

3 x 10-5 
4 x10-4 
1 x 10-4 
1 x 10-4 
1 x 10-4 

1 x 10-6 

5 x 10-4 

1 x 105 

300 
10 
30 

400 
100 
100 
100 
(mg/t) 
1500 . 

60 ( I C W )  

'This table contains the most restrictive CGs for nuclides of major interest at LASL (DOE 
Manual Chap. 0324. Annex A). 
TGs apply to radionuclide concentrations in excess of that  occurring naturally or due to fallout. 

masses may be converted to the DOE "uranium special curie" by using the factor 3.3 X 

dOf the possible alpha and beta emitting radionuclides released at LASL. 239Pu and :311, respec- 
tively, have the most restrictive CGs. The CGs for these species are used for the gross-alpha and 
gross-beta CGs, respectively: 
'For purposes of this report, concentrations of total uranium in water are compared to the ICRP 
recommended.values which consider chemical toxicity. 

curie of natural uranium is equivalent to 3000 kg of natural uranium. Hence, uranium 

PCVPg- 



TABLE A-I 

DOE RADIOACTIVITY CONCENTRATION GUIDES (CGs) 

CONCENTRATION GUIDES FOR UNCONTROLLED AREASRab 
CG for Air CG for Water 

Nuclide (rCi/ml) (pCi/ml) (nCi/l) .. 
- 8H 

llc lJN, I 5 0  

4 1 k  

'9s;. 

. 'OSrd 

"lCS 
'WPU 

s41Am 

UlId 

¶JSpud 

2 x 10-1 
3 x 10-8 
4 x 10-8 
3 x 10-10 
3 x 10-11 
1 x 10-10 
5 x 10-10 
7 x 1 0 4 4  

6 x 1O-I' 
2 x 10-13 
(pdm")' 

U, naturalC 6.1 X los  

3 x 10-a 

--- 
3 x 10-8 
3 x 10-1 
3 x lo-' 
2 x 10-6 
5 x 10-8 
5 x 10-6 
4 x 10-8 

2 x 10-6 

3000 

1.8 ( ICFP)  
CONCENTRATION GUIDES FOR COXTROLLED 

- 

-CG for Air CG for Water 

Nuclide btCi/ml) GCirnl) ( n C W  

- 5x10-6 
1 x 10-6 

.i? x 10-8 
3 x 10-8 
1 x 10-0 
4 x 10-9 
1 x 10-8 

. - 2 x lo-" 
2 x 10-12 
'6 x 

1 x 10-1 --- 
--- 

3 x 1 0 - 4  

4 x10-4 
1 x 10-4 
1 x 10-4 
1 x 10-4 

1 x 10-6 
3 x 10-6 

1 x 1v 

300 
10 
30 

400 
100 
100 
100 

.::- 

'This table contains the most restrictive CGs for nuclides of major interest a t  LASL (DOE 
Manual Chap. 0524, Annex A). . 
VGs apply to radionuclide concentrations in excess of that occurring naturall? or due to fallout. 

masses may be converted to the DOE "uranium special curie" by using the factor 3.3 x 

dOf the possible alpha and beta emitting radionuclides released at  LASL. 23gPu and lS1I, respec- 
tively, have the most restrictive CGs. The CCs for these species are used for the gross-alpha and 
gross-beta CGs, respectively. 
'For purposes of this report, concentrations of total uranium in water are compared to the ICRP 
recommended .values which consider chemical toxicity. 

curie of natural uranium is equivalent to 3000 kg of natural uranium. Hence, uranium 

PCvPg. 

- 



TABLE A-I1 

DOE RAIIIATION PROTECTION STANDARDS FOR EXTERNAL 
AND IhTERNAL EXPOSURES 

Individuals and Population Groups 
in Uncontrolled Arcas 

~ ~ 

Annual Dose Equivalent or 
Dose Commitment ( rem)d 

Bascd on dose Based on a n  
to individuals average dose 
at points of to a suitable 
maximum sample of 

Type of probable the exposed 
Exposure exposure popula tionb 

Whole body, 
gonads, or 
bone marrow 0.5 0.17 
Other organs 1.5 0.5 

I 

Individuals in Controlled Areas 

Type of Exposure 

Whole body, head and trunk, gonads, lens of 
the eye,b red bone marrow, active blood 
forming organs. 
Unlimited areas of the skin (except hands 
and forearms). Other organs, tissues, and 
organ systems (except bone). 
Bone 

.. - 
Forearmsd 

Handsd and feet 

Exposure Period 
Dose Equivalent [Dose or Dose 

Commitmenta(rem)] 

. Year 
CaIendar Quarter 

Year 
Calendar Quarter 

Year 
Calendar Quarter 

Year 
Calendar Year 

Year 
Calendar Quarter 

5 ‘  
3 

15 
5 

30 
10 
30 
10 
75 
25 

I 

‘To meet the above dose commitment standards, operations must be conducted in such a man- 
ner that it would be unlikely that an individual would assimilate in a critical organ, by inhala- 
tion, ingestion, or absorption, a quantity of a radionuclide(s) that would commit the individual 
to an organ dose which exceeds the limits specified in the above table. 
bA beta exposure below a maximum energy of 700 keV will not penetrate the lens of the eye; 
therefore, the applicable limit for these energies would be that for the skin (15 rem/year). 
‘In special cases with the approval of the Director, Division of Safety, Standards, and Com- 
plian’ce, a worker may exceed 5 rem/year provided hisher average exposure per year since age 18 
will not exceed 5 rein per year. 
dAll reasonable effort shall be made to keep exposure of forearms and hands to the general limit 
for the skin. 



I 0 '  . 
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TABLE A-I11 

MAXIMUM covr.+~m LEVEL IN WATER SUPPLY (SICL) 
FO$ INORGAXIC CHEAIICALS" 

0 Maximum Level 
Con tam in a n t  mg/a 

0.05 
1 .o 
0.010 

0.05 
2.0 
0.05 
0.002 

0.01 
0.05 

250 

45 

lo00 

WSEPA National Interim Primary Drinking Water Regulations (40CFR141-, 201-207, Fed. Reg. 
40, -59566-59588, Dec. 24, 1975) and NMEPW Water Supply Regulations (Regulations Covern- 
ing Water Supply, N.M. Environmental Improvement Agency, Santa Fe, N.M., Dec. 9, 1977). 
bBased on annual average of the maximum daily air temperature of 58.4 to 63.8"F. 

- __- 

I 
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TABLE C-I 

ANALYTICAL CAPABILITIES EVALUATED FROM 
QUALITY CONTROL STANDARDS 

R* 
No. of (Weighted - Mean) 

Analyses Samples x f a  

Tritium 
V S  
rarpu 
'sOPu 
"'Am . 

Gross-alpha . 
Gross- b e t a 
Uranium 

Uranium 
(Epithermal activation) 

(Delayed neutron) 

15 
22 
12 
42 
17 
15 
15 
16 

26 

Reported 'Quantity 
Known Quantity 

*R E 

0.99 f 0.12 
0.96 f 0.29 
0.93 f 0.17 
0.91 f 0.14 
1.01 f 0.14 
0.98 f 0.27 
0.89 f 0.21 
0.97 f 0.06 

0.97 f 0.03 

I 

TABLE C-I1 
I 

QUANTITY OF CONSTITUENT REPORTED IN BLAXKS 

Analyses 

"'C8 
;Lc =Pu 

'roPu 
"'Am 
Uranium 

Uranium . (Delayed neutron) 

(Epithermal activation) 
. I  

No. of 
Samples 

13 
. 4 4  

20 . 

21. 
4 

153 

guan  ti ty 
(Weighted - Mean) 

x f a  

-0.15 f 9 
0.0018 f 0.013 
0.0012 f 0.007 
0.04 f 0.04 

15 f6 

25 f 12 

. 
Units 

pCi 
pCi 
pCi 
pCi 
ng 

ng 

- 

.. . .. 6 

, .  



. -  - 
RevieWLab Counsel 
PuMk'y Re'easabk UNIVERSITY OF CALIFORNIA 

LOS ALAMOS SCIENTIFIC LABORATORY 

P. 0. Box 1663 
( C O N T R A C T  w-7405-EXC-36) 

IN REPLY 
REFER TO: H -479 Marsh 13, 1978 
MAIL STOP: 400 

h 
d 

# 

0 

a0 

In 
0 

0 

d 
Mr. Kenneth R. Braziel 

. Manager, Los Alamos Are& Office 
U.S. Department of Ene$y 
Los Alamos, New Mexico 87545 

RE: Revisions t o  1977 Radioactive Effluent and D 
Monitoring Report. 

,463 
Dear Mr. Braziel: - os- 5 -  

0 

s charge 

On February 23 (Letter H8-78L212) I sent you the 1977 Radio- 
active Effluent and Discharge Monitoring Report. Gn March 8 
Mr. George We rkema ( A 1  buquerque Operations Office) phoned 
H-1 requesting tha t  the 30 800 Ci tritium release from 
TA-33-86 on October 6, 1977, be included in:  

Part 1. Total Release Summary by Nuclides f o r  CY 77 
Part 5. CY 77 Airborne Tritium Releases 
F o m  789T 

instead o f  being reported just as a footnote t o  Part 1 
Total Release Summary by Nuclides for  CY 77. 
have been made and are  attached t o  this l e t t e r .  

These revisions 

Sincerely j ou r s  
3 F. Petemen 

&t. H-D~E Eeaiiea 
George L. Voelz, M.D. 
Health Divis ion  Leader 

-- Giginn x g x ~  6y 

' GLV/TCG/ml k 
/- 

,' Attach. (a/s) / 

AN EQUAL OPPORTUNITY EhrPLoYER 
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P a r t  1. Tota l  Release Summary by Nucl ides f o r  C Y  77 

Nucl i de (  s )  

Pu-238 & 239 .000127 

U-233, 235 & 238 .000709 

Mixed F i s s i o n  Products .002762 

To ta l  A c t i v i t y  Released ( C i )  

H-3 

Af-41 

1-1 31 

P-32 

Th-234 

M i  xed A c t i v a t i o n  Products 

38,561 

31 5 

.000088 

.000304 

.005193 
I 

47,650, 

0 



-L-. $ a r t  4. CY 77 Airborne Mizep ‘ iss ion Product Releases ./ 0 

Source 

Release ‘Data 

Volume (M 3) . ( p C i / m l )  A c t i v i t y  ( d i )  
Gross Ave. Conc. Total  

TA-3-29 (Wg. 9) 2.626 E+9 1.832 E-13 481. 

TA-21-4 (Hot Cel l  ) 3.718 E+7 8.765 E-14 3.259 

567. 0 TA-48-1 (S)  FE-11, 12, 13 8.827 E+8 6.423 E-13 

TA-48-1 (N) FE-15, 16 7.670 E+8 

TA-48-1 (Hot C e l l )  , 5.876 E+7 

TA-48-1 (Core Wg.) FE-45,46 7.254 E+8 

TA-48-1 (Alpha IJg.) FE-51 3.653 E+7 

TA-48-1 (NE) FE-54 1.147 E-8 

TA-50-1 (NE) FE-1 3.497 E+8 

TA-50-1 (SE) FE-2 6.240 E+8 

TA-50-1 (S)  FE-3 4.628 E+7 

3.272 E-13 

9.871 E-13 

1.806 E-12 

4.640 E-14 

3.552 E-14 

9.054 E-14 

6.904 E-14 

2.390 E-13 

251. 0 

58. ul 
0)  

1310. 

1.695 
0 

VI 

e 

4.074 

31.661 I 

43.084 5 -a 

11.063 

Tota l  Re1 eased 2762 U C i  
/ 

Pa r t  5. CY 77 Airborne T r i t i u m  Releases 

Release Data 

Source 

TA-3216 

Gross 
VoI ume (M 3) 

4.453 E+6 

Ave. Conc. Total  
(pci  /m1) A c t i v i t y  (VCi) 

8.983 E-5 4.000 E+8 

TA-3-34 (FE-52) 2.227 E+7 0 .ooo 0 .ooo 
TA-9-21 (E) 2.400 E+7 1.083 E-7 2.600 E+6 

TA-21-5 (SR) 

TA-21-209 (FE-10) 

1.781 E+7 1.860 E-7 

2.067 E+8 6.289 E-7 

3.312 E+6 

1.300 E+8 

TA-33-86 (FE-6) 1.060 E+S 3.486 E-4 3.695 E+10 

TA-35-2 ( S )  (FE-11) 1.104 E+8 7.116 E-6 7.856 E+8 

TA-53 (N) 

TA-53 (S) (FE-4) 

2.650 E+6 8.928 E-5 

1.713 E+6 3.094 E-5 

2.366 E+8 

5.300 E+7 

To ta l  Re1 eased 3.856 E+10 
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ACCUMULATION AND TRANSPORT OF SOIL 
PLUTONIUM IN LIQUID WASTE 
DISCHARGE AREAS AT LOS ALAAIOS 

T.E. HAKONSON, J.W. NYHAN, W.D. PURTYMUN 
Los A l a m o s  Scientific Laboratory, 
University of California. - 

Los Alamos ,  N e w  h:sxico, 
United States of America . 

Abstract 

ACCUhIULATION AND TRANSP@XT OF SOIL PLUTONIUhl I N  LIQUID WASTE DISCHARGE A R M S  AT LOS 
ALAh:OS. 

plut.:..ium added to L\C canyon during a 7 rno;ith interval. The methods ussd in this std:ly indicated tk3t a b - t  
2 niCt ""u and 0 mCi r ; ' ~ 2 4 ~ P u  were added- to the canyon durin,: the in.ervai, c.mparcd iiith k n s m  dd:itiC.?S 
of 5.5 mCiZ3'Pu and 0.4 niCizn**;'Jpu. The discre?aa!icy likely was rhe result of ti12 large sam$n; vz;iabiliry. 
indicating that.inventc;). changes in this ordex (Le. up io 17",'0) are not detectable wkh any cexainty. t!?:ievc:. 
factors other than saniplin; variability may b e  invoked. inc!clin: loses of plutuniun; to depths excccdicj 
12.5 cm. The relarive distribuiion of pluroniurn wichin the canyon dermnstiaces :!x: tcaasp;t has occused 
bqond the extent of suiface wa ta  arid that runocf from summer rainstorms can scivi: .:i a radionuclidc tr3nsFo;t 
v a t w  in landscape; exhibiting thcse bjrdrologic featurzs. There was a highly ripii icant relatisr2kip 5etween 
suspended seZirncnt ccncentrrtions and total amounts el iadioactis.itg in ~ 3 t + i .  The ilow r a e s  ac!:i=ved Zwin: 
the runoff event play an important part in dcrerniitun;: the total a m o x t  sf redimex and t h s  radioactivlry 
uansporttd downstrc3n. Tke aorm runoff evcnc ranplcd during h i s  study resulted in flit downsrreani 1:ansPo;r 
of aouut l-Z+ oi thz sediment inventories oi plutonium. 

plutonium ingentory estimates for the surface 12.5 cm of soil in hloxandad Canyon did pot r ~ f l c c t  a!l :?.s 

- 

1\ 
The soils component of t e r r e s t r i a l  ecosysterns appears to be the major 
reservoir  of plutonium originating from both weapons and industrial sources  
[ 1-31. Data a t  present available indicate that transport of plutonium within 
the soils component 2nd f r o m  soils to biotic components can occur by 
physical processes  with biological and chemical processes  playing is largely 
undefined role in the redistribution of this element. 
concentrations of plutonium in native vegetation and i n  pclt and lung samples 
from small  ground-dwelling rodents are usually attributed to resuspension 
processes, whereby the plutonium associated vith the soil  is redeposited on 

cbl external surfaces or is inhaled [4 -61 .  
The purpose of this study was to investigate the accumulation and 

1 t ransport  of plutonium in the sediments of RIortandad Canyon iji Los Alamos, 
: New Mexico. 

I-? 

ld Relatively high 

This area has received plutonium in treated 1iq"id efflucnts 
Data are presented on the horizontal distribution of plutonium =? since 1963. 

a spanning a seven-month interval in 1972 and 1073. 
and total inventories in s t r e a m  channel sediments for two sampling periods 

Data were also gathered 
on the importance of s torm runoff in the downstream transport  of plutoniun? 
contaminated sediment. 

.* 
f -  

o c  ' . RNeWLabCodnse~ 
hblicly Releasable 

B -.. . :.. . 1 .  

I 
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METHODS ASD MATERIALS 

Study area 

UAKONSON et 01. 

The Los Alamos Scientific Laboratory is located on the east  flank of the 
Jemez Mountains, on a portion of the Pajarito Plateau, i n  north-ccntral 
New Mexico. Tlic plateau, which has  a pronounced elevational gradient in the 
east-west dircction,. was for.ned by successive ash f1ou-s from a volcanic 
c ra t e r  16 km to the west. The Laboratory a r e a  has a semi-arid, continental 
mountain climate; precipitation averages about 46  cm at the higher elevations 
(-2200 m) on the west and about 18 cm a t  the'lower elevations (- 1650 rn) on 
the east. Summer rainfall accounts for  about 757" of the annual precipitation. 
Drainage from the 113 km2 Laboratory site is via the many canyons that 
divide the plateau.. 

Nearly all of the liquid wastes generated by the Laboratory since its 
beginning in 1943 have been collected by industrial waste lines, treated 
(since 1951) and released into one of three semi-drainage canyons including 
Mortandad Canyon (Fig. 1). 

2200 m, the s t r eam channel is narrow (< 1 m), rocky and contains relatively 
thin layers  of sediment (< 0.3 mi. The s t r eam channel slope avergges about 
0.1 in the 2000 m segment immediately below the waste outfall. 
downstream the channel widens tci 2-3 m and the a l luv ia l  depth increases to 
a maximum of 30 m. 

The volume of treated effluent entering the canyon averages about 
2 x l o 5  l / d  and h a s  not fluctuated significantly since the treatment plant 
becamc operational in 1363. The effluent from the treatment plant rapidly 
soaks into the alluvium below the waste outfall and disappears underground 
about 800-1200 m posr-outfall, with maximum do:vnstream movement 
occurring during the wint2r months when ground surfaces a r e  frozen. 

plutonium released to the canyon since 1963 [ 71. The isotopic composition 
of the effluent (i. e. 238Pu/239~240Pu) was not measured until 1972. 
Canyon received 239m 240Pu contaminated waste pr ior  to  1968, but since then 
has received primarily 2s3Pu. 

Relatively large surface water flows occur in the canyon during s torm 
runoff events. The runoff a lso rapidly soaks into the thick alluvial deposits 
and reaches post-outfall distances of about 3000 m. 
with i t s  associated radioactivity has ever left Laboratory boundaries [ 71. 

N e i r  t:?e waste outfall in Mcrtindad Ckynn,  &; ?n elevacon Gf abost 

Fur thcr  

Waste treatment plant records were used in estixxating the amounts of 

Mortandad 

None of the runoff 

Sampling 

A sampling transect was  established in the canyon during October 1972 
with stations (Fig. 1) at two locations above the waste discharge outfall to 
s e rve  as control areas and also at 0, 20, 40, 80, 160, 320, 640, 1280, 2560, 
5120 and 10 240 m below the outfall. 
was placed on the area immediately below the outfalls because radionuclide 
concentrations were expected to change rapidly in this region, 

A section of 2.4 c m  diameter plastic pipe was sharpened on one end and was 
driven into the sediment to a maximum depth of 30 cr.. 

Considerably more sampling emphasis 

A core sampling technique was used in the collection of sediment samples. 

Each station was 

0' 
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FIG.1; Plxonixn znd mCs sampling locations 2nd water gaugingstationitntke three canyons receivind 
liquid effluents. . 

- 

sampled a t  the centre and two lateral positions in the s t ream channel for a 
total of three cores  pe r  station. 
loo!, compaction of the contained core; a correction was not made for this 
e r ro r .  
the upper portions of the canyons where alluvial deposits were shallow. 
Samplins depths also varied from core to core a t  each station, although in 
most cases  depths were about equivalent. 
sealed in a plastic bag to prevent cross-contamination and were frozen until 
the radionuclide analyses could be initiated. The frozen core sample from 
the centre of the s t r eam channel was cut into sections of 0-2.5, 2.5- .7 .5 ,  
7.5-12.5 and > 12.5 cm to provide data on the vertical  distribution of x37Cs 
and plutonium. In May 1973, or about seven months late;, the transect was 
resampled using the same techniques but with increased emphasis on 
replication [ 8 ) .  

The plutonium inventory was calculated for several  segments of s t r eam 
channel during both sampling periods using the sediment concentration data. 
The inventory estimates were calculated from: 

The sampling method resulted i n  about a 

In many cases  sampling depths were l e s s  than 30 cm, especially i n .  

Individual sediment samples were 

I = C L W  (11 

where I = plutonium in  s t r eam segment L (mci);  
C = average plutonium concentrations (mCi/m2 ) a t  a particular 

L = length (m) of s t r eam channel segment over which C applied; and 
W = average width of s t r eam (m) in segment L. 

The length (L) of each segment about a sampling location was taken as half 
of the distance to the preceding station upstream plus half of the distance 
t o  the next station downstream. 
was calculated from the s u m  of the activities (I) found in the respective 
channel segments. 

sampling location; 

The plutonium inventory for the canyon 

i 

. - .. , .  - -  ...... 
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A follow-up study was conducted on 15  September 1974  in.hlortandad 
Canyon to determine the importance of s t o r m  runoff in the,downstream 
transport  of plutonium and I3'Cs with s t r eam channel. sediments. 
from one rainstorm occurring on the upper watershed was sampled frequently 
to determine the association of each radionuclide with the suspended sediment 
and liquid fractions and the total activities transported by the event. 

gauging stations during the event (Fig. 1). 
equipped with a clock-driven water stage recorder, s e t  up over a 0.152 m 
modified Parshall  flume for-low flow and a 1 . 2 2  m wier for large runoff 
events. 

Samples of water and suspended sedime.jits were taken during a 
4.25-hour period a t  the lower gauging staticfi, which was located 1200 m 
below the waste outfall and about 1000 m ba:ow the upper gauging station. 
Sample collections were begun 5 minutes a?ter the leading edge of the runoff 
passed through the lower gauging station. 

samples in the centre of the s t r eam about 6 cm below the surface and 6 cm 
above the bottom of the flow. Subsequent reference to samples from the 
two depth zones will be as surface and bottom samples. The sampler 
collected suspended particulates up tp 6 m m  (0. 2 5  in) in diameter. 
were collected in 500 ml glass containers, sealed and refrigerated a t  1°C 
until sample processing was initiat<d. 
through Whatman paper (No. 40) pr ior  to filtration through a 0.45 ,um 
Milliporc membrane filter. 

. 2 4  hours pr ior  to wet ashing with concentrated HNO3 and HF. Water samples 
were acidified with concentrated HNO3 immediately af ter  the fi!tration step 
to  reduce 'radionuclide plating on the container su:-face. 

The runoff 

Flow characterist ics of the runoff were measured at  two s t r eam 
The gauging stations were 

ii 

- 

A DII-48 s t r eam flow sampler  was used to collect duplicate water 

Samples 

Individual sarnples were prefiltered 

The filters were oven-dried at  100°C for  

h a l y t i  cal techniques 

All samples were analysed fo r  137Cs on a 7.6 x 7.6 cm Na i  (Tl) detector 
coupled to  a 1024-channel pulse-height analyser. The minimum detectable 
137Cs, based on an 83 minute count time, was 5 pCi/g for a 1 g sediment 
sample and 30 pCi/l  for  a 500 ml water sample. 

After gamma counting, the samples were further digested in concen- 
trated HNO3 and H F  as an  initial s tep in the plutonium chemistry [ 91. The 
solutions were passed through an ion-exchange column to isolate plutonium 
f rom the sample. Plutonium was electrodeposited on stainless-steel discs 
and counted for alpha-particle emissions on a surface-barrier detector fo r  
8 x l o 4  s to measure the 238Pu and 239* 240Pu content. 
activity (P d 0.05) was 0.05 pCi/sample based on variations in  counts due to  
background and t r ace r  and on a 50y0 242Pu t r ace r  recovery. 

The minimum detectable 

Results and discussion 

Various aspects of the soil  plutonium and 13'Cs data w e r e  discussed in  
previous papers [ 4,81. Findings pertinent to the present study will be 
summarized briefly. 

Concentrations of both isotopes of plutonium in alluvial sediments from 
.the sampling transect averaged about 200 pCi/g dry weight in 1972 and 1973. 
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Highest levels were measured within 160 m of the waste outfall and decreased 
; steadily with distance downstream, although not in a linear fashion. Fal l -  

out levels of plutonium were measured at the 5120 and 10 380 m sampling 
stations, demonstrating that downstream transport of the plutonium had not 
occurred to these distances. 

The plutonium concentration patterns were not consistent with depth; 
at  some locations highest concentrations were measured in the lowest profile 
(i. e. 12.5-30 cm), while at other locations the surface profile (i. e. 0-2. 5 cm) 
contained highest concentrations. 
mixing had occurred in a short  period of time was nated in 239Pu/239. 240Pu  
ratios, which averaged 3.6 a t  all depths at the f i r s t  nine post-outfall sample 
locations in 1972. Recall that 233Pu was not added to this canyon until 1968. 

Plutonium concentrations were highly variable in triplicate samples 
from the same sampling station; the coefficient of variation (standard 
deviation/mean) ranged f rom 0.06-1.4 and averaged about 0.8. 

presented in Table I, along with the estimated inventories and relative 
distribution of phtonium in 10 s t ream channel segments extending from the 
liquid effluent outfall to 7680 m post-outfall. 
only to  the 0-12.5 cm soil depth due to sampling depth differences between 
locations and years. 

239*240Pu, corresponding to  estimates of 23 mCi 2 3 a P ~  and 5. 5 mCi 
239* %OPu in  1973 (Table I). 
collections the treatment plant released about 5. 5 mCi 23' P u  and 0.4 mCi 
2390 %OPu to the canyon. 
periods reflected about 2 mCi 233Pu of the 5 mCi added during the interval 
and none of the 0.4 mCi 239* 24DPu. 

of~ the  observed variability in plutonium concentrations. 
in  238Pu may be indicative of the 5 mCi added to the canyon, althoilgh 
additional data a r e  needed through time to verify that such increases a r e  real. 

Treatment plant re lease records and observed 233Pu/239* 240Pu activity 
M' ra t ios  that averaged 3.6 indicated that a total of about 8.8 mCi 239*240Pu and 
f.-2 32 mCi 238Pu was released to the canyon as of October 1972. The addition 

of 0.4 mCi 2390 %OPu during the 7-month period represented an increase in 
-. inventory of about 4% while the 5.5 mCi 238Pu represented a 17% increase. 

? 

Evidence that considerable vertical 
- 

The parameters used in  Eq. (1) to  calculate plutonium inventories a r e  

The inventory estimates apply 

The calculated inventory in 1972 was about 2 1  mCi 339Pu and 6.5 mCi 

During the 7-month interval between sample 

The difference in inventory estimates for  two 

The s imilar i ty  in the two inventory est imates  is surprising in  the light 
The 2 mCi increase - 

The total plutonium inventories in  the 0-12. 5 c m  profile, calculated 
. .  f rom Eq. (l), represent  about one-half of the plutonium released to the canyon. 

Inventory est imates  for  1972 based upon the ent i re  cores  (i. e. to depths up to  
30 cm) were 8.3 mCi 239* 240Pu and 30 mCi 23s?u, .which correspond very well 
to total estimated additions of about 41 mCi to this date. 

total input of the element was accountable in the lower depth profile. 

These resul ts  
Q indicate that the discrepancy between the inventory estimate in 1972 and the 

-. 

0 the documented inpzt of 46 mCi. Some of this discrepancy is due to 

' 

Conversely,. the inventory estimate based on the ent i re  cores  from 1973 
. ' was  about 24 mCi 238Pu and 6.6 mCi 239* 240Pu, which fal ls  about 3070 short  of 

consistently shallower sampling depths in 1973 than in  1972. 

both sampling periods, indicating that little downstream transport had 
occurred during the 7-month period. 

The distribution of plutonium in the s t ream channel was very s imi la r  at 

There was slightly more plutonium in 
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T A B L E  I. P A R A M E T E R S  USED IN CALCULATING T H E  PLUTONIUM 
INVEXTORY IS h.IORT.XSDAD CANYON ALOKG WITH E S T I h W T E S  OF 
T H E  INVESTORIES IX S E V E R A L  STREAlZl C H A S S E L  SEGhlEXTS 

I 

1 10 0.033 0.33 1.5 1.5 

I 20 0.027 0.55. 2.6 4.1 

1 30 0.026 0.78 3.6 7.7 

1 60 0.014 0.81 3.8 12 

1 120 0.02 2.4 11 23 

1 240 0.005 1.1 5.1 28 

1 480 0.OM 1.7 7.9 36 

1 96U 0.003 2.6 12 48 

4 1920 0.002 11 51 99 

2 3840 0.0004 0.10 0.47 99.5 

TOTAL 21.4 
239.2 

1 10 0.009 0.09 1.4 1.4 

1 20 0.m3 0.45 6.9 8.3 

1 30 0.012 0.35 5.4 14 

1 60 0.005 0.29 4.5 18 

1 120 O.OU6 0.72 11 29 

1 240 0.001 0.22 3.4 33 

1 480 0.001 0.53 8.2 41 

1 960 0.0006 0.56 8.6 49 

4 1920 0.0004 3.2 49 98.4 . 
2 3840 0.00003 0.08 1.2 99.6 

TOTAL 6.5 

1973 

C(mCi/rn') I(mCi) % Accurn.5 

U 

0.043 

0.023 

0.029 

0.008 

0.011 

0.069 

0. GO6 

0.003 

0,002 - 

0.00001 

0.43 1.9 

0.46 2.0 

0.69 3.0 

0.51 2.2 

1.3 5.6 

2.2 9.4 

3.0 13 

2.7 12 

12 52 

0.03 0.13 

23.3 

1.9 

3.9 

6.9 ' 

9.1 

15 

24 

31 

49 

101 

101.2 

U 

0.013 

U.008 

0.014 

0.0009 

0.002 

0.002 

0.001 

0.00G5 

0. UOM 

0.00001 

0.13 2.4 

0.15 2.7 ' 

0.43 7.8 

0.06 1.1 

0.23 4.2 

0.46 8.4' 

0.55 10 

0.49 8.9 

3.0 55 

0.03 0.55 

5.5 

2.4 

5.1 

13 

14 

18 

27 

37 

46 

101 

1u1 

I 

a L. W. and C repruent the paramerert used in Eq.(l) to calculate plutonium inventory (I): ir. ir the 
average %id& of s u a m  channel segment L over which the average pluconlum concenuacion (C) appliu. 

the initial 210 m post-outfall s t r eam segment in  1972 than in  1973. 
inventory in the 240 m post-outfall was 23% of the total s t r eam bed 238Pu 
compared to 1570 in  1973. In 1972 29% of the 233.340Pu inventory was within 
240 m of the outfall, while only 18% was there  in  1973. Some snowmelt had 
occurred pr ior  to the sampling in 1973. possible resulting in  limited down- 
s t r eam transport  of sediment or ice-bound plutonium. 

was present in the 1000-m segment immediately below the waste outfall, 

The 

About 3 5 4 0 %  of the calculated plutonium inventory during both yea r s  

9 '  

I .  
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which corresponds to the a r e a  containing permanent surface water. Over 
one-half of the plutonium was present in the lower portion of the canyon 
where the s t r eam channel is normally dry, indicating that considerable 
downstream transport  had occurred by a process involving factors other 
than the liquid effluent. 

of radioactivity at Los Alamos nearly 30 yea r s  ago [ l o ] .  
work was begun to characterize and quantify the importance of runoff in 
plutonium transport  [ 11,121.  

on 1 5  September 1974, during which time about 2: 9 cm of precipitation was 
deposited on the upper Mortandad Canyon watershed. The resulting runoff 
began flowing through the upper gauging’ station (Fig.*l) a t  12:45 hours and 
reached the lower gauging station, 1100 m downstream, a t  14:25 hours for 
an average transit  velocity of 0 . 1 5  m/s .  Peak flow through the upper gauging 
stafion occurred about 1 hour af ter  the- runoff passed through the weir. Peak 
flow through the lower gauging station occurred within 10 minutes after 
arri.val of the runoff water (Table 11). 

The maximum flow rate through the lower gauging station was 0.3 m3/s, 
corresponding to a velocity of 1. 5 m / s  (4. 8 f t / s )  and a water depth of 31 cm 
in the centre of the s t r eam channel. The maximum surface width of the flow 
was 1 . 1  m. . 
not a l inear  fashion. 

There  appeared to be four distinct.phases to the flow rate data during the 
runoff event: (1) a rapid increase to peak flow at 5 min; (2)  a period of 
relatively rapid decline in flow rate  immediately following the peak to about 
60 minutes into the event; and (3) a period of stable flow from 60-185 minutes. 
h o t h e r  decline occurred f rom 1 8 5  min to the end of the 270 min observation 
period. 

Maximum suspended sediment concentrations were measured 1 5  minutes 
af ter  the event began. Concentrations of 1 7  i 0 . 5  (S. D. ) g/l  (1 7 000 ppm) 
and 74 * 12 g / l  were measured at this time in  samples f rom the surface and 
bottom of the flow respectively. Higher sediment concentrations were 
consistently measured in  the bottom samples, reflecting the presence of 
suspended sand s ize  fractions in the sample .that probably resulted from 
turbulent flow. The relative particle size distribution in  suspended sediment 
was not determined, although inspection of,,t+e samples confirmed that coarse 
materials comprised a higher percentage of the bottom sample than in surface 
samples. Sediment conkentrations in all samples decreased a t  a relatively 
rapid rate f rom 1 5  t o  55 minutes after the event began, corresponding to the 
.rapid decrease in flow rate. Concentrations in surface samples decreased 
by about a factor of 2 while the corresponding decrease in bottom samples 
was a factor of 4 to  5. 

Sediment concentrations in surface and bottom samples became 
increasingly similar as coarse materials settled out of the .runoff water. 
Top and bottom samples, per  se, were not obtained af ter  185 minutes due 
to the shallowness of the runoff s t r eam (< 15 cm). 

observation period was estimated as 3540 ma. During the first half of the 
event (Le. 135 min) about 65?0 of the total runoff volume had passed through 
the weir. 

Rainstorm runoff was identified as a potential vector in the transport 
More recent 

The rainstorm investigated in this study occurred from 12:OO-15:OO hours 

Flow rates generally decreased following the initial peak but  

. 

: Total runoff passing through the lower gauging station during h e  270 min 
..-. 
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TABLE 11. 
LOWER WIER IN MORTAYDAD CANYON ON 15 SEPTEMBER 1974 

CHARACTERISTICS OF A STORM RUXOFF EVEST AT THE 

Suspended sedunent load 
Elapsed time Flow rate Cumulative runoff 

(min) ( m ’ h )  Top Bottom (ma) (%) 
(g/l) (X/l) 

5 

10 

15 

18 

22 

35 

40 

45 

50 

55 

60 

12u 

12 5 

140 

155 

160 

165. 

170 

185 

1% 

205 

210 

220 

230 

233 

245 

250 

255 

260 

270 

0.30 

0.30 

0.29 

0.30 

0.27 

0.26 

0.26 

0.24 

0.26 

0.26 

0.24 

0.26 

0.24 

0.24 

0.23 

0.18 

0.18 

0.14 

0.11 

0.10 

0.09 

0.09 

0.08 

0.01 

14 

17 (0.50)b 

13 (0.21) 

8.9 (0.04) 

4.5 (0.04) 

4.8 (2.5) 

3.3 (0.09) 

3.3c 

1.7 

2.5 (0.14) 

2.9 (0.28) 

56 

74 (12) 

33 (15) 

12 (1.5) 

23 (20) 

7.3 (5.5) 

6.6 (0.98) 

90 

234 

303 

537 

691 

775 

853 

923 

1930 

2160 

2380 

2SO 

2610 

2830 

2970 

3080 

3130 

3220 

3280 

3370 

3430 

. 3450 

3500 

3540 

2.5 

6.6 

8.6 - 
15 

20 

n 
24 

26 

54 

61 

67 

72 

74 

80 

84 

87 

88 

91 

93 

93 

97 

98 

99 

100 

a Samples designated as top w u e  collected about 6 cm below the surface of the flow, whde bottom 
s a n p l u  vue collected about 6 cm above the stcam bed. 
1 S.D. b a d  upon duplicate sampla. 
Top and bottom samples, per re. w a e  not collected a k a  165 mia due to the ihanow flow (1. e. < 15 cm). 
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TABLE 111. MEAN 239e240Pu CONCENTRATIONS IN RUNOFF SAMPLES COLLECTED FROM MORTANDAD 
CANYON ON 1 5  SEPTEMBER 1974 

Suspended sediment' 
Elapsed t h e  

(mln) Docroni 
Mean total 
activity 
(PCi/l) 

(PcVg) 

5 0.25(0.10)b 3.4 1.3 48 73 61 (le) 
15 0.67 (0.76) 2.8 (0) l .g( l .4)  47 (1.4) 131 (84) 90(69) 

40 , 0.39(0.29) 4.4 (1.5) 2.9(2.1) 56 (20) 79 (26) 68 (23) 

55 0.67(0.64) . 5.7 (0) 4.2(1.8) 51 (3.5) 51 (29) 51 (16) 

120 0.56 (0.38) 5.6 (1.3) 2.9 (2.3) 25(5 .9)  45 (5.7) 36 (13) 

160 0.51 ( 0.34) 6.2 (3.2) 5.1 (1.6) Z(i(0) 33 (16) 30 (3.7) 

186 0.17 (0.11) 8.3 (0.1) 5. ti (1.0) 28 (0.71) 37 (0.71) 32 (5.2) 

210 

233 

0.21 

0.22 

4.9 

13 

16 

-- 22 

-. 

245 0.40 8.8 (0.35) -- 22 (0.71) .- 22 (0.71) 

260 1.3 (1.3) 7.9 (1.7) -- lE(1.4) - -  lg(2.8) 

Avuager fur wacu based on 4 samples (2 top and 2 bonum). waca flltered through 0.45 pm membrane: avaages for surpcnded redlmcnt based on 2 samples. 
b Parcntheric value f 1 S.D. 
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TABLE 1V. MEAN 2 3 e P ~  CONCENTRATIONS IN RUNOFF WATER COLLECTED FROM MORTANDAD CANYON ON 
15 SEPTEMBER 1974 

- .  
Suspended rcdirnent a 

I 

! 

i , 

5 2.5 (0. 14)b 25 7.3 350 410 

1 5 ,  IS 4.9(5.5) lS(0.71) 12 (9.3) 310 (2.1) 799(550) 550 (430) E 40 3.1 (1.6) 30(11) 18 (15) 390 (150) 460 (220) 430 (160) 
I 0 
! 

1 
2 

2 
8 55 5.1 (2.9) 41 (2.1) 37 (23) 360(7.1) 460(340) 410 (200) 

120 3.3 (1.3) 41 (17) 18 (15) 190 (80) 270 (20) 320 (170) !! 
! 160 3.9(3.2) 44 (21) 33 ( 9.2) 180 (7.13) 210(110) 200 (66) r 
, .  

w 

185 .1.9(1.0) 59(5.0) 36 (3.5) 190(11) 230(11) 210 (24) 

210 3.0 

233 ' 2.4 

36 

91 

120 

152 

I 

, . .  

250 3.2 67 (0.71) -- 160 (9.9) -. WO(9.9) 

' 260 6.2 (3.6) 64 (9.2) -- 150 (2.8) -- 150(6.4) 
' 

Average8 for watu based on 4 umples(2 top and 2 bottom). watu fllt&ed through 0.45 pm menibrane: avaagu for suspended sediment based on 2 samplu. 
b Pafmthetlc value f I S.D. 
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The concentrations of 137Cs, 2 3 e P u  and 239*240Pu in runoff samples 
exhibited very s imilar  patterns with time (Tables 111-V). 
contained low concentrations of all radionuclides; levels ranged from about 
30-80 pCi '37Cs/l, 2-5 ~ C i ~ ~ ~ P u / l  and 0.2-1 pCi 239*240Pu/l .  
of the radionuclides in water were variable and did not exhibit a consistent 
pattern with time. 
the suspended sediment fraction were relatively high and generally 
increased throughout the event. 

The filtered water 

Concentrations 

On the other hand, levels of all three radionuclides in 

Concentrations in suspended sediments 
ranged from 100-600 pCi 13'Cs/g, 10-100 pCi 238Pu/g and 1-10 pCi 239.240 P u l g .  

Significantly higher (P B 0.05) concentrations of the radionuclides were 
- measured in particulate samples collected near  the surface of the flow 

compared to those from near the bottom. As previously mentioned, a 
greater  proportion of fine particle s i zes  comprised the surface samples 
compared to those f rom near the bottom. Previous studies in this canyon 
.have shown that particles l e s s  than 53 p m  comprised only 27'0 of bed sediments 
by weight but contained about 1570 of the radioactivity [ 131. 

About 1% of the radionuclide inventory in each sample was present in the 
water fraction, whereas 997'0 w a s  associated with the suspended particulates. 
More totai rLdioactivity was assiciated with suspended sediments in bottom 
samples than with corresponding surface samples (Tables 111-V), even though 
the latter exhibited significantly higher radionuclide concentrations. Previous 
work had demonstrated that about 8070 of the radionuclide inventory in . 

Mortandad Canyon bed sediments was associated with particle s izes  greater  
than 105 pm, which comprised about 95% of the alluvium by weight. 

i n  each water sample (pCi/l) steadily decreased through the runoff event, 
even though the concentrations (pCi/ g) generally increased. 

the corresponding plutonium isotopes in'individual suspended sediment 
samples. This relationship w a s  observed previously in Mortandad Canyon 
sediments [ 4, 81 and indicates that the two elements are distributed similarly 
along the s t r eam channel and in the various size fractions. 

tions (and mean suspended sediment concentration) in water samples is 
presented in  Fig. 2. The radionuclide and suspended sediment concentrations 
were  relatively constant for  flow rates  in the range 0.07-0.25 m3/s, possibly 
indicating that all available fine materials were in suspension a t  these flow 
rates. However, radionuclide and suspended sediment concentrations were 
directly correlated with increasing flow in the range 0.25-0.3 m3/s. 

suspension of coarse  particles (> 105 pm)  that c,ontained over 95% of the 
sediment mass  and 9070 of the radionuclide inventory. 

relationship to predict total concentrations of the specific radionuclides in runoff . 
water samples. 
data were: 

. 

The total amount of radioactivity associated with suspended sediments 

There  was's significant l inear  correlation (P S_ 0.05) between 13?Cs and 

The relationship between flow rate  and mean total radionuclide concentra- 

I t  s eems  likely that r a t e s  in excess of about 0.25 m3/s resulted in the 

Suspended sediment concentrations were used in a power function 

The equations resulting f rom the least  squares fi t  of the 

Y = l10X0-40, r2 = 0.82, n = 11 (2 1 

Z = 14X0-47, r2 = 0 .87 ,  n = 11 

C r 580X0.62, r2 = 0.94, n = 11 

(3) 

(4) 
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FIG.2. Concentration of sediment and rrdioactivfty in Unfi.kaed runoff water from Motrandad Canyon as a 
function of runoff flow rate. 

where Y, Z and C a r e  the average total 238 Pu, 239n 240Pu and I3'Cs coacentra- 
tions in unfiltered runoff water (pCi/l) and X is the average suspended 
sediment concentration (g/l). 
were all highly significant (P s 0.01). 

calculated from average total radionuclide concentrations and cumulative 
runoff through the event. 
1.1 mCi 2 3 8 P ~  and 0.2  mCi 239*24'?Pu. In the case of plutonium this activity 
represented f rom 1-270 of the total added to  the canyon as of September 1974. 
In the 11 yea r s  that Mortandad Canyon has  received contaminated wastes 
over 5070 of the radioactivity has been transported into -he dry porbon of the 
canyon by snowmelt and s to rm runoff, indicating that on an average the 
annual losses  of radioactivity to  the dry portion of the s t r eam are also 
about 50%. 

nuclides was near  the beginning of the event when sediment concentrations 
were high as a result  of high velocities and flow rates. Nearly SOYO of the 
sediment and 7070 of the radioactivity were transported during the f i r s t  
120 min of the 270 min observation period. 

The multiple correlations coefficients (r2) 

The total amount of radioactivity transported by the event was 

The estimated transport was 8-51 mCi 'j7Cs, 

The most efficient portion of the s to rm runoff for transporting the radio- 

. 
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188 HAKONSON et rl. 

CONCLUSIONS 

Plutonium inventory estimates for the upper 12.5 cm of sediment i n  
hlortandad Canyon did not reflect all the plutonium added to the canyon 
during a ?-month interval. The methods used in this study indicate that 
about 2 mCi 2saPu and 0 mCi 239,240Pu were added to the canyon during the 
interval, compared with known additions of 5.5 mCi 23aPu and 0.4 mCi 
239*240Pu. The discrepancy w a s  probably the result of the large sampling 
variability, indicating that inventory changes of this o rde r  (i.e. up to l?yo) 
a r e  not detectable with any certainty. Howeder, factors other than sampling 
variability may be involved, including l o s s e d  of plutonium to depths exceeding 

The relative distribution of plutonium d t h i n  the canyon demonstrates 
that transport  has occurred beyond the extent of permanent surface water 
and that runoff from summer  rainstorms can serve as a radionuclide trans- 
port  vector in landscape exhibiting these hydrologic features. There appears 
to be a highly significant relationship between suspended sediment concentra- 
tions and total amounts of radioactivity in water. The flow ra tes  occurring 
during the rl;n*>lf event plaj  an impcrtant par i  in eetermining the total ?.rn?imt 
of sediment and thus radioactivity transported downstream. 

Although fine mater ia ls  exhibited the highest concentrations, most of the 
radioactivity was associated with the more abundant coa r se r  size fractions, 
which served as the most important component of sediment involved in 
radionuclide transport. The w a t e r  fraction was relatively unimportant i n  
radionuclide transfer, although the flowing water did serve as the transport  
vector. 

transport  characterist ics of runoff events that are either l a rge r  or smal le r  
than the one examined in this study. Particle size determinations would be 
valuable in  relating flow rates  (or velocity) to types of suspended material  in 
the runoff. 

S torm runoff s e rves  as a transport  vector fo r  sediment deposited radio- 
activity as does wind in a r id  terrestrial environments. The implications to  
humans are different in that other t ransfer  pathways may become important.. 

12.5 cm. i 

Additional studies should be conducted to determine the radionuclide 
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D I S C U S S I O N  

S.R. WRIGHT: Have you sampled game animals such as deer  or 

T.E. HAKONSON: Yes, and very little activity was  found - primarily - . 

R.O. GILBERT: Were you able to  gauge the precision of your estimates 

rabbits living in the Los Alamos area? 

because the animals don't spend much time in these canyons. 

of 238Pu and 239Pu inventory in the s t r eam channel of hlortandad Canyon? 
It appears that you have enough data to obtain at least  rough approximations 
of these precisions. 

coefficients of variation f o r  the concentrations. 
inventory estimate was at least  as great as the e r r o r s  on the concentrations 
that went into it. 

T. E. HAKONSON: No; that is why I presented the information on the 
Obviously the e r r o r  on the 
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LOS ALAMOS, NEW MEXICO 87545 

dCt 2 3  
October 17, 1978 

Mr. Robert Y.  Lowrey, Chief 
Waste Management Branch 
Weapons Product ion Div is ion  

Albuquerque Operat ions Office 
US Department o f  Energy 
PO Box 5400 
Albuquerque, NM 871 15 

Rm 3-310 

Dear Bob: 

I n  accord w i t h  your l e t t e r  r eques t  of September 25, 1978, we I 

have assembled e x i s t i n g  informat ion  on gas emission from LASL radio-  
a c t i v e  waste burial  grounds.  The only gaseous r ad ionuc l ide  d i s p o s a l  
o f  any s i g n i f i c a n t  q u a n t i t i e s  a t  LASL b u r i a l  grounds is tritium. 
E i t h e r  e lementa l  t r i t i u m  o r  t r i t i u m  oxide is  t h e  form o f  the  d i s -  
posed r ad ionuc l ide .  By mixing o r  exchanging w i t h  t he  s o i l  mois ture  
and then evapora t ing  from the  s o i l  t o  the  atmosphere,  tritium oxide 
may be released from t h e  b u r i a l  grounds. Three sources  o f  informa- 
t i o n  regarding movement of  t r i t i u m  from LASL b u r i a l  grounds were 
located and are a t t ached  o r  summarized below. 

Los Alamos S c i e n t i f i c  Laboratory r e p o r t ,  LA-5286-MS, e n t i t l e d ,  
llUnderground Movement of T r i t i u m  from Solid-Waste Storage S h a f t s  ,I1 

by W. D. Purtymun, Hay 1973, cove r s  t r i t i u m  evapo t ransp i r a t ion  a t  
the  LASL TA-54 b u r i a l  grounds. A copy o f  t h i s  r e p o r t  is attached. 

Ehvironmental monitoring r e p o r t s  f o r  t h e  LASL envi rons  during 
1976 and 1977 show annual a tmospheric  t r i t i a t e d  water vapor concen- 
t r a t i o n s  a t  t h e  TA-54 a i r  sampling s t a t i o n s .  Copies o f  t h e  pages 
listing t h i s  i n f o r n a t i o n  from these r e p o r t s  are attached. 

Recent unpublished d a t a  generated by a s t u d y  on t r i t i a t e d  water 
c o l l e c t e d  from both a i r  mois ture  sampling and s o i l  mois ture  sampling 
a t  TA-54 o r  Area G arc  d iscussed  below and are l i s t e d  i n  Table  I 
which is attached. 

The s t u d y  involved measuring the  atmospheric release of  trit- 
ia ted water from B u r i d  P i t  I ,  Area C .  S o i l  boring i n  t h e  cover 
material over ly ing  the  waste showed - t r i t i u m  concen t r a t ions  
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i nc reas ing  from 2000 pCi/ml of s o i l  mois ture  a t  15 cm, t o  125,000 
pCi/ml a t  3.5 m. This g r a d i e n t  suggested an upward d i f f u s i o n  of 
t r i t i a t e d  water from t h e  waste (a t  a depth below 3.5 m) t o  the  
s u r f a c e  soils. T h i s  t r i t i a ted  water mixes w i t h  m e t e o r i t i c  s o i l  
mois ture  and is  evaporated.  The experimental  measurements were 
designed t o  quan t i fy  the  tritium flux,  and t o  e s t a b l i s h  the  
c o n t r o l l i n g  f a c t o r s .  

Samples of  evaporated soil mois ture  were collected on s i l i c a  
gel i n  covered s i eves .  Co l l ec t ion  was done a t  n i g h t ,  or on cloudy 
days ,  so as t o  reduce thermal ly  induced mois ture  f luxes .  The 
average  mois ture  f l u x  and tritium f l u x  was determined f o r  t he  
c o l l e c t i o n  per iod .  Atmospheric boundary l a y e r  data were collected 
(vapor  p re s su re ) .  Soi l  mois ture  con ten t s  were measured from 0.5 t o  
1.5 m using a neutron mois ture  probe,  and s o i l  temperature  was 
measured at 0.4 m. A sumnary o f  c o l l e c t e d  data is presented i n  
Table I. 

i 

Cor re l a t ions  were made between t r i t ia ted water f l u x ,  (as 
dependent v a r i a b l e )  and the  v a r i o u s  atmospheric  and s o i l  cond i t ions .  
No s i g n i f i c a n t  c o r r e l a t i o n  could be demonstrated between atmospheric  
cond i t ions  and t r i t ia ted water f l u x .  The b e s t  c o r r e l a t i o n  was 
obtained us ing  soil mois ture  con ten t  a t  0.4 m and the  soil moisture  
vapor p re s su re  a t  0.4 m. Th i s  sugges t s  t h a t  s o i l  mois ture  f l u x e s  i n  
t h e  l i q u i d  phase are re spons ib l e  for  upward movement of  tritium, 
followed by t r a n s p o r t  i n  t h e  vapor phase near  he su r face .  Mea ured 
t r i t i a t e d  water f l u x e s  va r i ed  *om 0.005 v C i / m  /d t o  0 .44  Wi/m /d. 
The a c t u a l  surface area c o n t r i b u t i n g  t o  t h i s  f lux was es tab l i shed ,  
bu t  measurements of the  tritium d i s t r i b u t i o n  i n  t h e  s o i l  ( r e f e r r e d  
t o  prev ious ly)  sugges t  t h a t  on ly  a po r t ion  of t h i s  p a r t i c u l a r  p i t  is 
co t i b u t i n g .  
10 m ) .  If t h e  e n t i r e  p i t  were a source  a t  t h e  observed ra te ,  
atmospheric reIeases would range from 30 G i l d  to  2640 vCi/d during 
t h e  measurement per iod.  S ince  only  some f r a c t i o n  o f  t h e  t o t a l  p i t  
is a c t u a l l y  c o n t r i b u t i n g  t o  t r i t i u m  releases, t h e  a c t u a l  t r i t i u m  
released is less than t h i s  amount. 

3 9 

P i t  dimensions are approximately 30 m x 200 m (6 x 3 5  

LaMar J. Johnson 
A s s t .  H-Division Leader 

LJJ:bd 

Attach: a /s  

xc : R. Miller, OSD/ALO 
Graves/Luth, LASL 



Date 
1978 

TABLE I: Soil Moisture and Tritium Flux, and Related Factors 

Soil Moisture Tritiated Moisture Soil Tern. Atmospheric Soil MoistGre 
F1 ux F1 ux at 0.4 m Vapor Press. at 0.4 rn 

ml .m-2.d-’ Ci.m-2.d” “C Pa % by volume 

May 24 
25 
30 
31 

June 1 
2 
5 
6 
7 
12 

795 
495 
31 0 
1010 
640 
1095 
385 
2005 
1085 
630 

0.135 
0.440. 
0.010 
0.020. 
0.010 
0.01 5 
0.005 
0.005 
0.01 0 
0.010 

20.0 
20.5 
20.0 
20.0 
20.0 
19.5 
20.0 
19.0 
20.0 
20.0 

2340 
2490 
.2340 
2985 
271 0 
2340 
2340 
1935 
2425 
2710 I 

22.0 
21.9 
20.0 
20.2 
19.8 
-19.7 
19.3.- 
19.2 
18.8 * 

17.7 

I 
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1976 TABLE I X  
r. - .L.. .. 

ANNUAL ATMOSPHERIC TRXTIATED WATER VAPOR CONCENTRATIONS 

5, T o t a l  A i  
S t a t i o n  Location Coordinates  Volume (m 

Rexional S t a t i o n s  (28-44 km) - Uncontrol led Areas 

I Espanola -- 91 
, Pojoaque -- 84 
, Santa Fe -- 84 

Off-Si te  Group Summary: 259 
- 

Perimeter_S_cations (0-4 Ian) - Uncontrolled Areas 

. .  

Barranca School N I H O  E130 
Arkansas Avenue N170 E020 
Golf Course NL6O EO60 
Cumbres School N l S O  E090 
Diamond Drive N130 E020 
48th S t r e e t  N l l O  EO00 
F u l l e r  Lodge N l l O  E090 
L.A. A i r p o r t  N l l O  E160 
Bay0 S.T.P. N l l O  E260 
G u l f  S t a t i o n  N l O O  El00 
Acorn S t r e e t  N l O O  E l l 0  
Royal C r e s t  NO80 E080 
White Rock S.T.P. SO90 E430 
P a j a r i t o  Acres S210 E370 
Bandelier Lookout S270 E200 

Perimeter  Group Sumary :  

87 
86 
8 3  
83 

85 
84 
84 
81 
73 
81 
27 
83 
80 
78 

1182 

87 . ' 

On-Site S t a t i o n s  - Cont ro l l ed  Areas 

TA-21 NO90 E170 83 
TA-6 NO60 I4050 85 
TA-53 ( W F )  NO60 E190 82 , 
Well PH-1 NO30 E310 86q 
TA-52 NO20 E170 85 
TA- 16 SO30 W080 84 

-~ 
No. Sam lee 

Biweekly Samples WDL g , KC y&C 
Number of 

26 
26 

78 . 
26 

26 
26 
26 
26 
26 
26 
26 
26 
26 
23 
26 

9 
26 
26 
26 

370 
- 

.26 
26 
26 
26 
26 
26 

2 
1 
3 
6 
- 

0 
0 
1 

. o  
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
4 
- 

0 
1 
0 
0 
0 
1 

32(+_12) 
36(?12) 
68 ( f 2 2 )  
77(t26)  
38 ( i12 )  

6 2,:( '22 1 
104 ( t 4 0 )  

43(+16) 

80 ( t26 )  

60(-+20) , 
47(+16) . 
94 (2302 

106( i38 )  

50 (:?.e 

42( t16 )  . 

106(*38 

210(?60) lO( t4 )  
150(.+.40) O ( t 3 )  
102(?18)  1 8 ( t 8 )  
140(240) 4(?3) 
340(+120) 2 4 ( t 8 )  

91(t30) O(23) 

' 16(21) 0.008 
16(+1)  O.OOA 
1 4  ( t 4 )  0.001 
l S ( t 2 )  0.008 

11(?1 )  
13 (?1 )  
18(!2) 
Z O ( t 2 )  
21 ( t 2 )  
18(!1) 
24(?2)  
51 (+4)  

' 16(?1 )  

36(.?3) 
31(?5) 
23(?2) 
16 (?1 )  
27 ( 2 2 )  
2 3 ( ? 1 )  

' 22(?2) 

* 0.006 
0.007 
0.009 
0.010 
0.011 
0.009 
0.012 . 
0.026 
0.008 
0.011 
0.018 
0.016 
0.012 
0.008 
0.014 
0.012 

0.0008 40( t3 )  
25(t2) O.OOO5 

0.0010 49(!3) 
3 5 ( 2 3 )  O.Oir07 

118(?8) ' 0.0024 
2 0 ( + 2 )  0. OOG4 

Booster P-2 s!? _E19!..-..-- _. 7P 25 0 9 80(+14) 5 ( t 2 )  34 ( t2 )  0.0007 
~ - - m B J L U i Q ~ ~  "I-...* 

TA-49 SlOO E040 86  26 1 
0.0007 

0.0012 
37(t3) 0.0012 

. Booster P-1 SlOO E300 83 26 0 
26 0 214 (i82) lO(t32  59(+5) 

5 960(t300) O(t3) ' 60(22) . - 81 TA-33 S250 E230 - 
On-Site Croup Siimmary: 881  . 276 

a. me a t  ambient c o n d i t i o n s  of *580 mm l&j barometr ic  p r e s s u r e  and s15.C. 

b. H i n h m  De tec t ab le  Limit  - 1 x 10-lzpCi/mk. 

c. Reported u n c e r t a i n t i e s  a r e  count ing u n c e r t a i n t i e s  a t  t h e  95% confidence l e v e l  6 2  sample rtandard deviations). 
d .  Control led Area R a d i o a c t i v i t y  Concentrat ion Guide - 5 x 10-6vCi /mP.  

Uncontrolled Ares Rndloectlvlty Concenttaclon Guide - 2 x lO"vCi /oL .  

*'1 

t'ron: "Environmental Su rve i l l ance  a t  Los Alamos during 1976" Los Alamos S c i e n t i f i c  Laboratory ReDort LA-6801-MS (April 1977) 



1977 TADLE VI 

ANNUAL ATMOSPHERIC TRITIATED WATER VAPOR CONCENTRATlONS ... -. L... .. 
Concentrationo - pCVmD (lo-#* rCVmL) 

Total A l p  
Station Locatlon Coordinates Volume (m') 

Regional Station* (28-44 km) - Uncontrollcd Areas 

1. Espnlloln -_. 121 
2. Pojontlue .-- 114 
3. Snntn Fe .-- 

Rrgionnl Croup Summary 347 
110 - - 

Perimeter Stations (0-4 km) - Uncontrolled Areas 

4 .  Lhrrnnro School NlRO E130 121 
5. Arhnnsns Avenue h' 170 E020 122 
6. CtJl Ctirirse N I CXI EOW 50 
7. Ciiinl)rr.s School N 150 EO90 122 
8. Dininoiid Drive N130 E020 50 
9. 43th  Strect NI 10 EUOO 122 

10. Fuller l.odEe N110 KOW -50 
11. LA Airport N I 1 0 E1 CO '1 18 

N I  10 K2GO 104 12. ?a.oStp 
13. Cull St:i[inn , NlOOElOO 115 
14.  Arcirn SI reel N100KllO 49 
15. I l t~ya l  Crest XORO l lORO 112 
1G. \Vhitelbick so90 E430 122 
17. Piijarito Acres S 2  10 E1170 122 

121 IS. Ihnrlelier sz70 E200 
. l'erirnctcr Croup Summary 1508 

. .  

- 
Onsitr Stntions - Controlled Areas 

'Number of No. Snmples 
Biweekly Sampler <MDL' 

20. 'r.4 G ur *NOGO \\'O!iO 122 c 26 ' 1  
21. TA.V(LA>IPF) NOW I.: I90 121 26 . 0 

0 
. o  

22. \Yell PM-1 NO30 E310 1 22 Y 
23. TA.52 N020E170 . 121 26 
24. TA.16 so30 w080 122 26 1 

26 
26 

1 
1 

19 
71 
- 

26 
26 
11 
26 
11 
26 

. 11 
26 
18 ' 

25 
11 
19 
26 
26 
26 

, ' 314 
- 

1 
3 
c 

0 
1. 
0 
0 
0 
0 
0 
0 
1 
0 
0 
1 
0 
0 
0 
3 
- 

26 0 

MaxC Mine 

33 f 10 
102 42 38 
51 f 16 

102 f 38 

' 69 f 22 
61 f 2 0  
29 f 10 
78 f 26 
63 f 20 
80 f 40 

' 65 6 2 2  
190 f GO 
190 f 60 
150 f 50 
53 f 18 
83 f 26 
62 f 20 
71 f 24 

107 f 34 
190 f Go 

270 f 80 
150 f 40 
160 f 60 
140 f 40 
190 60 
330 f 100 

~ ~~ 

0.3 f 11 
1.5 f1.6 

.0.7 0.8 
0.31 f O . 1 1  

2.5 f 1.4 
0.8 f 0.3 
1.3 f 0.6 
4.9 2.0 
7.5 f 3 . 4  
4.2 f 1.8 
11 f 3.8 

6.8 f 2.8 
0.7 f 0.6 
4.6 f 2.4 
9.8 f 3.6 
0.4 fO.1 
2.9 f 1.6 
3.6 f 1.6 
2.1 f 0.8 
0.4 f 0.1 

7.5 f 3.4 
0.5 f 3.6 
3.3 f 2.0 
7.0 f 2.6 
5.4 f 2.2 
1.0 f 4.0 

Mean as 
Mean' %CCd -- 
' 1 2 f 1 8  0.006 
16 f 4 3  0.008 
I t  f'36 0.005 
13 f 33 0.006 
- -  

16 &29 0.008 
I4 f 2 4  0.007 
15 f18 0.007 
18 f30 . 0.009 
21 i33 0.010 
21 f 3 8  0.010 
25 f34 0.012 
61 i 8 7  0.025 
29 f 9 7  0.014 
23 f 3 9  0.011 
26 f 3 1  0.013 
20 f 4 9  0.010 
17 f 2 5  0.009' 
16*34 0.008 
29 f 6 0  0.014 
23 f 5 5  0.011 

- 1 -  

52 f 116 0.0010 
25 f 77 0.0005 
35 6 7 2  O.OoG0 
30 f 6 2  0.WO . 
67 f 9 8  0.0011 
3 0 3  131 O.Oo60 ~~ 

122 26 0 37 f 12 2.9 f 2 . 0  ' 12 f 16 0.0002 

I .  

28. Ilimster P.1 Sloo Rloo 50 11 0 66 f 2 2  1.8 f0.8 23 f 3 6  0.0004 
8 f329 0.0016 29. TA-33 s'?W E230 116 26 0 790 * 260 5.5 f 2.2 

30. ' I A - 3 9  S210 E210 0 94 f .30 4.2 f 2.0 39 f669 O.OOO7 11 4R 
Onsitc Group Summnry 1332 2RZ 2 790 f 260 0.5 f 3.8 52 f 164 0.0010 

. .  
- , -  - - 

* . \ i r  v ~ ~ l ~ i i i i t -  f in0  nt  nrrr:iCr nrnbiciit tviiirlit iiim of 77 kl ' i i  Imornelric prcrscirc And 1YC. 
t*.\ii i i iniii i l; r ~ t . t i . c . ~ ; i ~ i ~ v  Iiriiit = I x I O  ' 1  p(.t/iii!. 

' ~ ' i i l ~ ~ ~ r ~ , i i i t ~ i t ~ ~  ftir ni:ixiiiiuin nntl iiiiiliiiiciii ~t~iic.c~irtrnliot,a (irr twuirtiicg unrrrtiiiiilieti a t  the 95% 
ciwlitl(*iic.r I t v i * l  (fl' wniple stnntltird rleviaiinns). Uncertnintics Tor ntation and grnupn menno 
iirv i L' \rniiclnrtl drvii~ti~ins. 
" ( * , I I I I  v r l l t , t l  iirca rntliairictivity concentratitin guide = 5 x 10 ' rCt/mL. 

. 

I'nctiiitriilled iiren riidionrtivity concentration guide - 2 X 10.' rCi/ml. 

From: "Environniental Surve i l lance  a t  Los Alamos during 1977," Los Alamos S c i e n t i f i c  Laboratory Report LA-7263-MS 
(April  1978). 
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W A S T E  MANAGEMENT ~ $ 7 ~ 8  ILITIES F O R  A L P H A  BEARING W A S T E S  

AT THE LOS i L A M O S  SCIENTiiIC LABORATORY 

Thomas K. Keenan 

Los  A lamos  S c i e n t i f i c  L a s o r z t o r y  

-43 - 
P 

0 

A b s t r a c t  

Waste  Management  a c t i v i t i e s  a t  t h e  Los  A lamos  
S c i e n t i f i c  L a b o r a t o r y  ( L A S L )  i n v o l v e  a b r o a d  r a n g e  o f  
e f f o r t .  T h e r e  a r e  r e q u i r e m e n t s  f o r  d a i l y  p r o c e s s i n g  
o f  b o t h  l i q u i d  a n d  s o l i d  r a d i o a c t i v e  and c h e m i c a l  
w a s t e s  u s i n g  a v a r i e t y  o f  t e c h n i c a l  o p e r a t i o n s .  A p p r a x i -  
m a t e l y  4 . 5  x l o ’  2 / y r  o f  l i q u i d s  and 9 x ;03 m’/yr o f  
s o l i d s  a r e  p r o c e s s e d  b y  t h e  Was te  Management Group  o f  t 3 e  
LASL. I n  a d d i t i o n ,  a v i g o r o u s  p r o g r a m  o f  r e s e a r c h ,  d e v e l -  
opmen t ,  and d e m o n s t r a t i o n  s t u d i e s  l e a d i n g  t o  i m p r o v e d  
m e t h o d s  o f  w a s t e  t r e a t m e n t  i s  a l s o  c a r r i e d  o u t  w i t h i n  
t h e  same g r o u p .  The c u r r e n t  d e v e l o p m e n t a l  s t u d i e s  i n v o l v e  
i n c i n e r a t i o n  o f  t r a n s u r a n i c - c o n t a m i n a t e d  c o n b u s t i b l e  
w a s t e s  a s  w e l l  as o t h e r  w a s t e  management a s p e c t s  o f  a l p h a  
e m i t t i n g  t r a n s u r a n i c  ( T R U )  i s o t o p e s .  ’ 

a0 

0 

3 
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I n t r o d u c t i o n  

s o u t h w e s t e r n  r e g i o n  of  t h e  Un i t ed  S t a t e s  i n  t h e  S t a t e  o f  F(ew Mexico. 
S i n c e  World War 11, t h e  LASL has  been t h e  pr imary  r e s e a r c h  and d e v e l -  
opment l a b o r a t o r y  f o r  t h e  Un i t ed  S t a t e s  a t o m i c  Energy Commission 
( A E C )  ( 1946-1974) ;  t h e n  t h e  Uni ted  S t a t e s  Energy Resea rch  a n d  Devel-  
opment A d m i n i s t r a t i o n  ( E 4 D A )  ( 1 9 7 5 - 1 9 7 7 ) ;  and s i n c e  Oc tobe r  1 ,  1977,  
t h e  Un i t ed  S t a t e s  O e p a r t a e n t  of Energy (OOE). Although t h e  i n i t i a l  
( l a t e  1 9 4 0 ' s )  emphas i s  o f  t h e  L a b o r a t o r y  was o n  n u c l e a r  weapons,  t h e  
s c o p e  a n d  d i r e c t i o n  have broadened  t h r o u g h  the  y e a r s  t o  i n c l u d e  o t h e r  
e n e r g y  i n t e r e s t s  of  t h e  Un i t ed  S t a t e s  ( n u c l e a r ,  f u s i o n ,  s o l a r ,  geo- 
t h e r m a l ,  e t c . )  a l o n g  w i t h  fundamenta l  p h y s i c s ,  m e t a l l u r g y ,  and chem- 
i s t r y  r e s e a r c h  which t h e  L a b o r a t o r y  i s  u n i q u e l y  equ ipped  t o  c a r r y  
o u t .  

I 

T h e  Los Alarms S c i e n t i f i c  L a b o r a t o r y  (LASL) i s  l o c a t e d  i n  t h e  

Al l  such  s t u d i e s  g e n e r a t e  w a s t e  and i t  i s  the  r e s p o n s i b i l i t y  o f  
t h e  LASL Waste 3anagement  Group t o  t r e a t  and p r o c e s s  t h e s e  w a s t e s .  
T h e  n a t u r e  o f  t h e  L a b o r a t o r y ' s  work does  n o t  r e s u l t  i n  the  g e n e r a t i o n  
O f  s o - c a l l e d  h i g h - l e v e l  w a s t e s  and o n l y  a smal l  ( < l o  m 3 / y r )  amount o f  
i n t e r m e d i a t e - l e v e l  w a s t e s .  T h e r e f o r e ,  t h e  bulk  o f  the  LASL e f f o r t s  
d e a l  w i t h  w a s t e  r e s u l t i n g  from l o w - l e v e l  t r a n s u r a n i c  ( T R U )  e l e m e n t s .  
T h e  L A S L  i s  s e l f - c o n t a i n e d  r e g a r d i n g  w a s t e s ;  none a r e  s e n t  t 3  o t h e r  
f a c i l i t i e s  and no w a s t e s  from o u t s i d e  a g e n c i e s  a r e  t r a n s f e r r e d  i n t o  
t h e  L a b o r a t o r y .  

L i o u i d  Waste  Treatment 

The Waste Management Group p r o c e s s e s  a p p r o x i m a t e l y  4 . 5  x 1 0 ' _ b  
I t l y r  of  l o w - l e v e l  l i q u i d  w a s t e s  c o n t a i n i n g  a p p r o x i m a t e l y  1 . 4  x 1 0  
uCi/mP of T R U .  T h i s  l i q u i d  s t r e a m  o r i g i n a t e s  a t  s e v e r a l  L a b o r a t o r y  
f a c i l i t i e s  and i s  t r e a t e d  a t  two s e p a r a t e  p l a n t s  f n  c o n v e n t i o n a l  
c o m m e r c i a l l y  a v a i l a b l e  c l a r i f l o c c u l a t i o n  equ ipmen t .  The a c t i v i t y  i s  
removed by c o n t r o l l e d  p r e c i p i t a t i o n  of  f e r r i c  h y d r o x i d e  f o l l o w e d  by 
ion -exchange  where n e c e s s a r y .  S e t t l i n g  t a n k s  and f i l t r a t i o n  a r e  a l s o  
used. A n  e l a b o r a t e  p i p i n g  sys t em a l l o w s  w a s t e s  t o  be r e c y c l e d  i f  
r e q u i r e d  b e f o r e  the d e p l e t e d  s u p e r n a t a n t  i s  d i s c h a r g e d  t o  a d r y  can -  
yon .  T a b l e  I shows t h e  L A S L  l i q u i d  w a s t e  p r o c e s s i n g  d a t a  f o r  1976.  
The s l u d g e  o r  p r e c i p i t a t e  c o n t a i n i n g  t h e  r a d i o a c t i v i t y  i s  d r i e d  and 
p l a c e d  i n  2 0 0 - l i t e r  f i b e r  d r u m s  f o r  b u r i a l  i f  t h e  r e s i d u a l  a c t i v i t y  
i s  e 1 0  n C i / g .  S l u d g e s  c o n t a i n i n g  more t h a n  t h i s  l e v e l  a r e  packaged 
i n  s t e e l  d r u m s  w i t h  a p o l y e t h y l e n e  l i n e r  f o r  r e t r i e v a b l e  s t o r a g e .  
C e r t a i n  s l u d g e s  c o n t a i n i n g  m o d e r a t e  amounts  o f  2 P : A m  a r e  s t o r e d  
r e t r i e v a b l y  i n  2 3 0 0 - l i t e r  me ta l  p i p e .  The c u r r e n t  Uni ted  S t a t e s  
g u i d e l i n e s  f o r  r e l e a s e  o f  l i q u i d s  c o n t a i n i n s  T R U  e l e m e n t s  i s  5 x 10" 
mCi/L. T h e  LASL does  n o t  d i s c h a r g e  any l i q u i d  c o n t a i n i n g  more t h a n  
50% o f  t h i s  amount;  i f  n e c e s s a r y ,  t h e  s u p e r n a t a n t  is r e c y c l e d  t h r o u g h  
t he  p l a n t  a s econd  t ime. F i g u r e  1 i s  a pho tograph  o f  one o f  t h e  
c l a r i f l o c c u l a t o r  u n i t s .  

S o l  i d  Waste T r e a t m e n t  

S o l i d  w a s t e s  a r e  s e g r e g a t e d  and packaged a t  the  g e n e r a t i o n  
p o i n t .  Those s o l i d s  c o n t a i n i n g  >10 nCi /g  a r e  packaged i n  p o l y e t h y -  

- l e n e - l i n e d  s t e e l  drums or f i b e r g l a s s e d  plywood c r a t e s  f o r  r e t r i e v a b l e  
s t o r a g e ;  t h o s e  s o l i d s  c o n t a i n i n g  < l o  nCi /g  a r e  packaged i n  f i b e r  
c r a t e s  o r  b a r r e l s  f o r  t r a n s p o r t  t o  t h e  b u r i a l  a r e a .  

With l a r g e r ,  more bu lky  i t e m s ,  known t o  be l e s s  t h a n  10  n C i / g ,  
the  i t e m  i t s e1" f  i s  b u r i e d .  F i g u r e  2 snows a n  example o f  such  i t e m s  
a w a i t i n g  b u r i a l .  

s u r f a c e )  a r e  compacted a n d  b a l e d  i n  a 1 0 0 , 0 0 0  l b  p r e s s  p r i o r  t o  
p u r i a l .  Volume r e d u c t i o n  v a l u e s  o f  5 : l  have been a c h i e v e d  w i t h  t h i s  
d e v i c e .  A major  p r o j e c t  b e g i n n i n g  i n  1978 w i l l  be t h e  decon tamina -  
t i o n  of  t h e  o l d  L A S L  p lu ton ium p r o c e s s i n g  f a c i l i t y .  Al l  g loveboxes  

Al l  low a c t i v i t y  t r a s h  t y p e  w a s t e s  ( < l o  nCi/TRU/g, <200  m R / h r  

1 
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(=600 l i n e a r  m e t e r s  p r o c e s s  e q u i m e n t ,  d u c t w o r k ,  p i p i n g ,  ?ti., r e -  
q u i r e s  r enova l  a n d  s t o r a g e  o r  b u r i a l  a s  r e q u i r e d  by c s n t a a i n a t i o n  
l e v e l s .  These bulky  T R U  w a s t e s  w i l l  be reduced  i n  volume ay c u t t i n g  
unde r  remote  c o n d i t i o n s  w i t h  a plasma t o r c h  and w i l l  be packaged i n t o  
f i b e r g l a s s e d  c r a t e s  f o r  s t o r a g e .  

6 0 t h  b u r i a l  a n d  s t o r a g e  o p e r a t i o n s  a t  The LASL a r e  c a r r i e d  o u t  
i n  e x c a v a t e d  p i t s .  The p r imary  g e o l o g i c  s t r u c t u r e  u n d e r l y i n g  the  Los 
Alamos a r e a  i s  inade u f  o f  t u f f  which i s  compacted v o l c a n i c  a s h  l a i d  
down a p P r o x i m a t e l y  10 y e a r s  a g o .  The t u f f  i s  e x t r e m e l y  d r y  w i t h  
a p p r o x i m a t e l y  0.5: m o i s t u r e  c o n t e n t .  R a i n f a l l  i n  t h e  a r e a  i s  low a i  
2 5  c m l y r .  The t u f f  i s  e a s y  t o  e x c a v a t e  w i t h  c o n v e n t i o n a l  equ ipmen t ;  
n o t e  f r o m  F i g .  2 t h a t  t h e  w a i l s  of  t h e  b u r i a l  p i t s  a r e  a l m o s t  v e r t i -  
c a l .  In a d d i t i o n ,  t h e  LASL b u r i a l  o r  s t o r a g e  p i t s  a r e  a p p r o x i m a t e l y  
4 2 5  m e t e r s  above  t h e  n e a r e s t  a q u i f e r  o r  a v a i l a b l e  w a t e r .  T h e r e f o r e ,  
t h e  c l i m a t e  a n d  t e r r a i n  a t  the  LASL i s  a l m o s t  i d e a l  For s h a l l o w  l and  
b u r i a l  o r  s t o r a g e  o f  w a s t e s  wi th  s u f f i c i e n t  s p a c e  f o r  t h e  Labora to ry ' s  
needs  f o r  t h e  f o r e s e e a b l e  f u t u r e .  F i g u r e  3 shows an a r r a y  of  b a r r e l s  
of  w a s t e  i n  a b u r i a l  p i t  w h i l e  f i g .  4 shows some o f  t h e  ea r thmoving  
equ ipmen t  b a c k f i l i i n g  t h e  p i t  w i tn  t h e  e x c a v a t e d  t u f f .  T a b l e  
l i s t s  t h e  amounts  o f  m a t e r i a l  b u r i e d  o r  s t o r e d  d u r i n g  1976.  

T h e  L A S L  has  deve loped  an e l e c t r o n i c  i n t e r r o g a t i o n  d e v i c e  c a l l e d  
M E G A S  ( z u l t i p l e  Energy  Gamma Assay Sys t em)  which w i l l  a l l o w  f i b e r  
boxes  c o n t a i n i n g  l o w - d e n s i t y  w a s t e s  ( w i p i n g  r a g s ,  c l o t h i n g ,  shoe  
C o v e r s I  e t c . )  t o  be scanned  and d i s c r i n i n a t e d  a t  t h e  10 n C i / g  l e v e l  
o f  T R I ) .  F i g u r e  5 shows t h e  d e v i c e  i n  o p e r a t i o n  w i t h  a w a s t e  box 
r o t a t i n g  i n  f r o n t  o f  a NaI d e t e c t o r .  Using t h i s  d e v i c e ,  more r n d n  
90% of  t h e  w a s t e  boxes  from a p lu ton ium p r o c e s s i n g  a r e a  have been 
shown t o  nave <10 nCi /g  and can  be s e n t  t o  t h e  more i n e x p e n s i v e  
b u r i a l  mode r a t h e r  t h a n  r e t r i e v a b l e  s t o r a g e .  An e l a b o r a t e  r e c o r d  
sys t em i s  m a i n t a i n e d  o f  a l l  c o n t a i n e r s  and t h e i r  l o c a t i o n  i n  t h e  
b u r i a l  p i t s  o r  s t o r a g e  a r e a s .  

The a c t i v i t i e s  descr , ibed  above a r e  conce rned  p r i m a r i l y  wi th  t h e  
necess 'ary d a i l y  p r o c e s s i n g  or t r e a t m e n t  o f  t h e  w a s t e s  g e n e r a t e d  
t h r o u g k o u t  t h e  L a b o r a t o r y .  I n  a d d i t i o n  t o  t h i s  work,  t h e  LASL ' r laste 
Nanagement Group c a r r i e s  o u t  v a r i o u s  programs f o r  t h e  Un i t ed  S t a t e s  
Depar tment  o f  Energy i n v o l v i n g  development  a n d  d e m o n s t r a t i o n  o f  new 
or improved methods of  w a s t e  c h a r a c t e r i z a t i o n  or p r o c a s s i n g  t o  
a c h i e v e  volume r e d u c t i o n .  

The s p e c i f i c  volume r e d u c t i o n  method now under  i n v e s t i g a t i o n  iS  
i n c i n e r a t i o n  o f  c o m b u s t i b l e  T R U  c o n t a m i n a t e d  w a s t e s .  Some years  a g o ,  
a s  a r e s u l t  o f  a d e t a i l e d  e n g i n e e r i n g  s t u d y ,  i t  was conc luded  t h a t  a 
c o n t r o l l e d - a i r  i n c i n e r a t o r  o f f e r e d  h igh  p romise  o f  s u c c e s s  f o r  
a c h i e v i n g  bo th  volume r e d u c t i o n  and r e n d e r i n g  t h e  w a s t e  c h e m i c a l l y  
i n e r t .  C o n t r o l l e d - a i r  i n c i n e r a t o r s  have been a v a i l a b l e  i n  t h e  Uni ted  
S t a t e s  and t h e i r  s a t i s f a c t o r y  o p e r a t i o n  w i t h  n o n r a d i o a c t i v e  combus- 
t i b l e  m a t e r i a l s  was an e s t a b l i s h e d  f a c t .  

T h e  p r i n c i p l e  o f  c o n t r o l l e d - a i r  i n c i n e r a t i o n  i n v o l v e s  two b u r n -  
i n g  chambers ;  t h e  f i r s t  o p e r a t i n g  a t  800'C unde r  minimum o r  s u b s t o i -  , 

c h i o m e t r i c  a i r  t o  min imize  p a r t i c u l a t e  f o r m a t i o n  fo l lowed  by a second 
combus t ion  chamber o p e r a t i n g  a t  llOO°C w i t h  e x c e s s  a i r  t o  comple t e  
t h e  combust ion  of  t h e  gaseous  components  g e n e r a t e d  i n  t h e  f i r s t  
chamber .  -- -. 

Such an i n c i n e r a t o r  was p u r c h a s e d ,  i n s t a l l e d ,  and t e s t e d  wi th  
more t n a n  1500 k g  o f  s y n t h e t i c  c o m b u s t i b l e  w a s t e s  b u t  hav ing  t h e  same 
r a t i o s  o f  J a p e r ,  p l a s ' , i c ,  c l o t h ,  and r u b b e r  a s  migh t  be expec ted  from 
a r a d i o a c t i v e  p r o c e s s i n g  a r e a .  F i g u r e  6 shows t h e  i n c i n e r a t o r  i n -  
s t a l l e d  under  t h e s e  c o n d i t i o n s .  A t  t h i s  p o i n t  a n d  d u r i n g  t h e  t e s t s ,  
t h e r e  # a s  no a t t e m p t  t o  s c r u b  o r  c l e a n s e  t n e  o f f - g a s  and a l l  p a r t i c u -  
l a t e  e m i s s i o n s  were w i t h i n  t h e  s t r i c t  l i a i t s  s e t  u p  by t h e  g n i t e d  
S t a t e s  Envi ronmenta l  ? r o t e c t i o n  Agency. Ha logena ted  o r  s?rl f u r - b e a r i n g  
m a t e r i a l s  were n o t  burned  d u r i n g  t h e s e  t e s t s .  
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I n  J u l y  1 9 7 6 ,  t h e  i n c i n e r a t o r  was moved t o  a new b u i l d i n g  and  
m o d i f i c a t i o n s  w e r e  b e g u n  t o  a l l o w  o p e r a t i o n  w i t h  T R U  c o n t a m i n a t e d  
w a s t e s .  T h i s  b u i l d i n g ,  c a l l e d  t h e  LdSL T r e a t m e n t  D e v e l o p m e n t  F a c i l -  
i t y  (TDF) I-s shown i n  F i g .  7 .  An e l a b o r a t e  o f f - g a s  s c r u b b i n g  s y s t e m  
was d e s i g n e d  and c o u p l e d  t o  t h e  i n c i n e r a t o r  i n  a d d i t i o n  t o  a s u i t -  
a b l e  g l o v e b o x  t r a i n  f o r  i n t r o d u c t i o n  o f  f r e s h  w a s t e .  A M E G A S  s c a n -  
n i n g  s y s t e m  was i n s t a l l e d  i n  t h e  t r a i n  t o  a l l o w  m o n i t o r i n g  o f  t h e  
i n c o m i n g  l e v e l s  o f  TRU a l o n g  w i t h  a n  X - r a y  s c a n n e r  ( s i m i l i a r  t o  
t n o s e  u s e d  i n  a i r p o r t s )  f o r  d e t e c t i o n  o f  n o n c o m b u s t i b l e  o b j e c t s .  
S h o u l d  a n o n c o m b u s t i b l e  be d e t e c t e d ,  t h e  w a s t e  p a c k a g e  w o u l d  be  
opened ,  t h e  i t e m  removed  and  s e p a r a t e l y  t a k e n  f r o m  t h e  g l o v e  b o x  
l i n e .  

i n c i n e r a t o r  a n d  t h e  o f f - g a s  s y s t e m  t o  a l l o w  t h e  a c q u i s i t i o n  o f  ade -  
q u a t e  d a t a  d u r i n g  t h e  t r i a l  p e r i o d ' .  F i g u r e  8 shows a s c h e m a t i c  o f  
t h e  I n c i n e r a t o r  a s  m o d i f i e d  f o r  r a d i o a c t i v e  s e r v i c e .  

The h o t  o f f - a a s e s  a r e  f i r s t  s e n t  t h r o u g n  a q u e n c h  c o l u m n  i n  
w h i c h  t h e y  a r $  c o n t a c t e d  b y  a h i g n - e n e r g y  aqueous  s c r u b .  T h i s  s c r u b  
c a n  b e  made b a s i c  i f  n e c e s s a r y  t o  n e u t r a l i z e  any  a c i d i c  m a t e r i a l s  
(HC1, f o r  e x a m p l e ,  f r o m  b u r n i n g  p o l y v i n y l  c h l o r i d e  p l a s t i c s ) .  Tire 
g a s e s  t h e n  p a s s  f i r s t  t h r o u g h  a v e n t u r i  s c r u b b e r  and t h e n  t h r o u g h  a 
p a c k e d  c o l u m n  t o  r e d u c e  t h e i r  v e l o c i t y  and t e m p e r a t u r e .  A c o n d e n s e r  
a n d  r e h e a t e r  a r e  n e x t  i n  l i n e ,  t h e  c o n d e n s e r  t o  remove  t h e  l a s t  
t r a c e s  o f  m o i s t u r e  and  t h e  r e h e a t e r  t o  r a i s e  t h e  t e m p e r a t u r e  aOOve i 

t h e  dew p o i n t  b e f o r e  u l t i m a t e  c o n t a c t  w i t h  a H E T A  f i l t e r  b a n k .  X I 1  
O f  t h e s e  v a r i o u s  t o w e r s  and  s c r u b b e r s ,  a s  n o t e d ,  a r e  e x t e n s i v e l y  
i n s t r u m e n t e d  t o  o b t a i n  m e a n i n g f u l  d a t a .  An e l a b o r a t e  s y s t e m  o f  
i n t e r l o c k s  a n d  e m e r g e n c y  power  s y s t e m s  a r e  i n  r e s e r v e  i n  c a s e  p r i -  
m a r y  p o w e r  i s  l o s t  d u r i n g  a n  i n c i n e r a t i o n  r u n .  

T h i s  i n c i n e r a t o r  l i n e  i s  now u n d e r g o i n g  f j n a l  c h e c k o u t  a n d  i t  
I s  a n t i c i 2 a t e d  t h a t  a c t u a l  c o m b u s t i o n  o f  T R U  m a t e r i a l s  w i l l  b e g i n  
d u r i n g  A p r i l  o f  1978.  

To d a t e ,  b a s e d  on t h e  e x p e r i e n c e  g a i n e d  d u r i n g  t h e  t e s t s  w i t h  
n o n r a d i o a c t i v e  m a t e r i a l s ,  t h e  a s h  p r o d u c e d  i s  o f  l o w  d e n s i t y  a n d  
u n d o u b t e d l y  w i l l  r e q u l r e  some s o r t  o f  f i x a t i o n  f o r  t r a n s p o r t  t o  a 
b u r i a l  o r  s t o r a g e  a r e a .  S i n c e  p r o g r a m s  i n v o l v i n g  f i x a t i o n  a r e  now 
o n g o i n g  i n  v a r i o u s  c o u n t r i e s ,  t h e s e  w i l l  be  e v a l u a t e d  and  one  w i l l  
b e  s e l e c t e d  f o r  f i x a t i o n  o f  t h e  LASL i n c i n e r a t o r  a s h .  In t h i s  
regarad,  t h e  LASL i l a s t e  Management  Group  m a i n t a i n s  c l o s e  l i a i s o n  w i t h  
o t h e r  U . S .  DOE c o n t r a c t o r s  who a r e  d e v e l o p i n g  c r i t e r i a  f o r  a tzrni- 
n a l  i s o l a t i o n  f a c i l i t y .  T h e r e f o r e ,  i t  i s  p l a n n e d  t o  i n c o r p o r a t e  a 
f i x a t i o n  p r o c e s s  w h i c h  w i l l  be  c o m p a t i b l e  w i t h  t h o s e  c r i t e r i a .  
a e c a u s e  o f  t h e  L d S L ' s  l o n g  f a m i l i a r i t y  and e x p e r t i s e  w i t h  b a s i c  
p l u t o n i u m  c h e m i s t r y ,  t h e  r e c o v e r y  o f  p l u t o n i u m  a n d  o t h e r  T R U  e l e -  
m e n t s  f r o m  t h e  a s h  w i l l  b e  e x a m i n e d .  

W h i l e  t h e  p r e c i s e  v a l u e  r e m a i n s  t o  be  d e f i n e d  b y  t h e  d e v e l o p -  
m e n t  a n d  d e m o n s t r a t f o n  s t u d i e s ,  o v e r a l l  v o l u m e  r e d u c t i o n  f a c t o r s  o f  
3 5 : l  a r e  - a n t i c i p a t e d  f r o m  t h e  c o n t r o l l e d - a i r  i n c i n e r a t i o n  e v e n  
i n c l u d i n g  t h o s e  w a s t e  s t r e a m s  p r o d u c e d  i n  t h e  p r o c e s s  s u c h  a s  c o n -  
t a m i n a t e d  s c r u b  s o l u t i o n s .  e t c .  

A v e r y  e l a b o r a t e  i n s t r u m e n t a t i o n  a r r a y  was added  t o  b o t h  t h e  

- 

O t h e r  d e v e l o p m e n t a l  s t u d i e s  i n  p r o g r e s s  w i t h i n  t h e  w a s t e  man- 
agemen t  a c t i v i t i e s  a t  t h e  LASL i n c l u d e  a d e t a i l e d  e x a m i n a t i o n  o f  
r a d i o l y t i c  r e a c t i o n s  r e s u l t i n g  from t h e  i n t e r a c t i o n  o f  t h e  a l p h a  
P a r t i c l e s  o f  TRU e l e m e n t s  ana h y d r o g e n o u s  w a s t e  m a t r i c e s  r e p r e s e n -  
t a t i v e  o f  t h o s e  i n  r e t r i e v a b l e  s t o r a g e  a t  s e v e r a l  U . S .  s i t e s  i n  
a d d i t i o n  t o  t h e  LASL. ' r l h i l e  r a d i o l y s i s  does  o c c u r  and some c a r b o n -  
h y d r o g e n - o x y g e n  b o n d s  a r e  b r o k e n  w i t h  t h e  r e s u l t i n g  f o r m a t i o n  o f  
h y d r o g e n  Gas, t h e  f o r m a t i o n  rate i s  s o  s l o w ,  e v e n  f o r  maximum 
a l l o w a b l e  l o a d i n g s  o f  2 3 9 P u  i n  e a c h  c o n t a i n e r ,  t h a t  h y d r o g e n  g e n e -  
r a t i o n  i s  n o t  a p r o b l e m .  I n  a d d i t i o n  to l a b o r a t o r y  t e s t s ,  a c t u a l  
w a s t e - c o n t a i n i n g  d rums  w i t h i n  t h e  s t o r a g e  ? i t s  h a v e  been,> i ns i r ' ~men t2d  
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Sone o f  t h e s e  drums c o n t a i n  c o n s i d e r a b l e  amounts  o f  2 3 e P ~ .  Gas sam- 
p l e s  p e r i o d i c a l l y  w i t h d r a w n  f r o m  t h e s e  drums c o n i i r r n  t h e  g e n e r a t i o n  
o f  h y d r o g e n  b u t  p r e s s u r i z a t i o n  h a s  n e v e r  b e e n  n o t e d .  T h e r e f o r e ,  t h e  
h i g h l y  m o b i l e  h y d r o g e n  d i f f u s e s  away f r o m  i t s  g e n e r a t i o n  p o i n t  and 
h a r m l e s s l y  i n t o  t h e  a t m o s p h e r e .  No d e t e c t a b l e  r a d i o a c t i v i t y  h a s  
b e e n  f o u n d  o u t s i d e  t h e s e  drums.  As w o u l d  b e  e x p e c t e d ,  v a r i o u s  com- 
p o n e n t s  o f  a t y p i c a l  h y d r o g e n o u s  w a s t e  m a t r i x  u n d e r g o  r a d i o l y t i c  
a t t a c k  a t  d i f f e r e n t  r a t e s ;  h o w e v e r ,  e v e n  i n  t h e  w o r s t  c a s e ,  h y d r o g e n  
g e n e r a t i o n  r a t e s  a r e  n o t  a p r o b l e m .  

T h e r e f o r e ,  t h e  L A S L  Waste  Management  G r o u p  m a i n t a i n s  a v e r y  
f l e x i b l e  p o s i t i o n  i n  b e i n g  a b l e  t o  v e r i f y  a n d  c o r r e l a t e  l a b o r a t o r y  
d a t a  w i t h  a c t u a l  f i e l d  t e s t  r e s u l t s .  The c o m b i n a t i o n  o f  c o n t i n u i n g  
l i q u i d  and s o l i d  w a s t e  d i s p o s a l  r e q u i r e m e n t s  a l o n g  w i t h  t h e  v a r i o u s  
Waste  Management  r e s e a r c h ,  deve loprnen ' t ,  and d e m o n s t r a t i o n  nork p r o -  
v i d e s  a v e r y  b r o a d  b a s e  f o r  t e c t i n i c a l  i n v e s t i g a t i o n  a n d  e v a l u a t i o n .  
The LASL Waste  Management  Group. i s  a l s o  p r e p a r i n g  v a r i o u s  Y a s t e  
Management  P l a n s  f o r  th'e DOE;  t h a t  is, t o  e v a l u a t e  t n e  v a r i o u s  t e c h -  
n i c a l  o p t i o n s  now u n d e r  i n v e s t i a a t i o n  i n  t h e  U n i t e d  S t a t e s  a n d  f o r m u -  
l a t e  an o v e r a l l  
d e c i s i o n s .  
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O P E R A T I N G  OATA FOR L A S L  , 

L I Q U I D  W A S T E  P R O C E S S I N G  P L A N T S  

B a s e  Year: 1976 

Vo l u m e  T r e a t e d :  44.6 x 10'  l i t e r s  

A V E R A G E  C O N C E N T 2 A T I O N S ,  pCilm9. 

N u c l i d e  I n f  1 u e n t  E f f l u e n t  I Removed 

2'8Pu 6.98 x ~ 1.12 x 10-7 99 .a 
2 3 3 P u  5.03 x 3.66 x lo-" . 99.9 

2'1Am 1.47 x 10.-s 2.76 x l o - '  * 99.8 

TA B L E  I 1  

S O L I D  W A S T E  B U R I E D / S T O R E D  A T  L A S L  I N  1976 

I Buried W a s t e  

TRU-Contaminated ( < l O n C i / g )  

U-Contamf na ted 

FP/IA-Contaminated 

Tri t i u m - C o n t a m i n a t e d  

. . T O T A L  

T r a n s u r a n i c  ( T R U )  W a s t e  
S t o r e d  ( > l o  nCi/g) x 

\ 

Volume 
(m') 

6298.3 

2377 

136.9 

20.7 

8832.9 

320.2 

Radioactivity 
( C i )  

980.4 

2.1 

42.6 

37650 

38675.1 

18216 
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F i g .  1. LASL L i q ' u i d  ' r laste  P r o c e s s i n g  Uni ; t  
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F i g .  2 .  B u r i a l  I t e m s  A w a i t i n g  B a c k f i l l i n g  
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F i g .  3. B a r r e l s  o f  U a s t e  i n  a LASL Burfal P i t  

t' 

F i g .  4 .  E a r t h m o v i n g  E q u i p n n n t  S a c k f i l l i n g  a n d  
C o v e r i n g  a LASL  3 u r i a 1  ?it. 
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F i g .  6. The L A S L  C o n t r o l l e d  A i r  I n c i n e r a t o r  During 
T e s t i n g  w i t h  N o n r a d i o a c t i v e  Naste. 
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F i g .  7. The LASL T r e a t n e n t  3evzloonen: F a c i i i t y  F o r  W a s t e  
fianagement ? e s e a r c h ,  Dsvelo?aent, and  3 e m o n s t r a i i o n .  



F i g .  8 .  S c h e m a t i c  D r a w i n g  o f  the  LASL I n c i n e r a t o r  and  
. I t s  G l o v e b o x  L i n e  a n d  O f f - g a s  S c r u b b i n g  S y s t e m .  
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Publicly Releasaole :,s- i //[,kc L 
t -_ 

Technical Area: SO 50000101 
Building Number: 0 0 0 1  Liquid Disposal Plant 
Exhaust Stack: 01 
Fan Exhaust(s) : 01 Config: 

Profile Number: 02 Profile Status: Active 

40 CFR 60 Method 1 Study Completed: 1 1  By HS-9 (RAEM) 
40 CFR 60 Measurement Method: 2 

Elevation Information 

Profile First Used: 07/01/93 

Grade Elevation: 7250 (ft). 
Probe Height: 2 4  (ft) Elevation: 7274 (ft) 

Reference Adjustment Factor: TA3BLDG38 0.160 (in Hg) 
Exhaust Stack Height: 0 (ft) 

Duct Characteristics 

Duct Shape: Round Duct Material: 

Duct Diameter: 60.000 (in) Duct Diameter: 5.0 (ft) 
Duct Width: 0.000 (in) 
Duct Length: 0.000 (in) Equivalent Diameter: ***.* (ft) 

Cross-Sectional Area: 19.635 ( f t 2 )  

Profile Information 

General Location: ES-1 is located along the northeast inside 

Specific Location: Measurements are taken on the exhaust 

Special Access? N 

wall of Building 1 at ground level. 

stack from the roof. 

Distance To Nearest Upstream Disturbance: \ 0.0 (ft) 
Distance To Nearest Downstream Disturbance: 0.0 (ft) 

Measurement Matrix Dimension: 2 x 1 2  
Number of Measurement Points : 24 

Measurement Point Spacing Along Traverse 

A1 1 1 / 4  A7 38 518 B 1  1 114  I1 B7 38 5 / 8  
A 2  4 o /o  I' A8 4 5  0/0 I' 8 2  4 o / o  88 45 0 / 0  
A 3  7 1/8 I' A9 49 318 B 3  7 118 B9 49 3 / 8  I' 

A4 1 0  5/8 A10 52 718 I1 B4 10 5 / 8  B10 52 7 / 8  'I 

A 5  15 0 1 0  I' All 56 010 B 5  15 0 / 0  B 1 1  56 0 / 0  'I 

A6 2 1  318 I' A12 58 314 It B 6  2 1  3/8 I' B12 58 3 / 4  I' 

Comments: 
b d 

JCI/MDES RAEM Exhaust Stack Profile Report 08/03/93 



Technical Area: 5 0  
Building Number: 0001 Liquid Disposal Plant 
Exhaust Stack: 02 
Fan Exhaust(s) : 02/19/23 Conf ig: 

5 0 0 0 0 1 0 2  

Profile Number: 03 
~~ 

Profile Status: Active 
Profile First Used: 07/01/93 

40 CFR 60 Method 1 Study Completed: / /  By HS-9 (RAEM) 
40 CFR 60 Measurement Method: 2 

Elevation Information 

Grade Elevation: 7250 (ft). 
Probe Height: 23 (ft) Elevation: 7273 (ft) 
Exhaust Stack Height: 0 (ft) 

Reference Adjustment Factor: TA3BLDG38 0.160 (in Hg) 

Duct Characteristics 

Duct Shape: Round Duct Material: 

Duct Diameter: Duct Diameter: 6.0 (ft) 
Duct Width: 
Duct Length: Equivalent Diameter: ***.* (ft) 

Cross-Sectional Area: 28.270 ( ft2) 

Profile Information 

General Location: ES-2 is located at ground level along the 
east wall of the high roof of Building 1. 

Specific Location: Measurements are taken on the exhaust 
stack from the roof. 

Special Access? N 

Distance To Nearest Upstream Disturbance: 
Distance To Nearest Downstream Disturbance: 

Measurement Matrix Dimension: 2 x 12 
Number of Measurement Points : 24 

0.0 (ft) 
0.0 (ft) 

Measurement Point Spacing Along Traverse 

A1 1 1/2 A7 46 3/8 I' B1 1 1/2 It B7 46 3/8 
A2 4 7/8 It A 8  54 0/0 " 82 4 7/8 II B8 54 0/0 
A3 8 1/2 I' A9 59 1/4 I' B3 8 1/2 'I B9 59 1/4 It 

A4 12 3/4 I' A10 63 1/2 " B4 12 3/4 " 810 63 112 " 
AS 18 0/0 All 67 1/8 '' B5 18 0/0 I' B11 67 1/8 
A6 25 5/8 I' A12 70 1/2 I' . B6 25 5/8 " B12 70 1/2 .I' 

Comments : 

JCI/MDES RAEM Exhaust Stack Profile Report 08/03/93 



Technical Area: 50 SO000103 
Building Number: 0001 Liquid Disposal Plant 
Exhaust Stack: 03 
Fan Exhaust(s) : 03 Conf ig: 

Profile Number: 02 Profile Status: Active 
Profile First Used: 07/01/93 

40 CFR 60 Method 1 Study Completed: / /  BY HS-9 ( R A E M )  
40 CFR 60 Measurement Method: 2 

Elevation Information 

Grade Elevation: 7250 (ft)- 
Probe Height: 22 (ft) Elevation: 7272 (ft) 

Reference Adjustment Factor: TA3BLDG38 0.161 (in Hg) 
Exhaust Stack Height: 0 (ft) 

Duct Characteristics 

Duct Shape: Round 

Duct Diameter: 24.000 (in) 
Duct Width: 0 . 0 0 0  (in) 
Duct Length: 0 . 0 0 0  (in) 

Cross-Sectional Area: 3.1 

Duct Material: 

Duct Diameter: 

Equivalent Diameter: ***.* (ft) 

2.0 (ft) 

2 (ft2) 

Profile Information 

General Location: FE-3 is located outside of Building 1 on 
the south side. 

specific Location: Measurements are taken on the stack at the 
same elevation as the sample probe. 

Special Access? N The exhaust stack has a ladder with a 
platform for access to the pitot tube 
ports. 

Distance To Nearest Upstream Disturbance: 
Distance To Nearest Downstream Disturbance: 

Measurement Matrix Dimension: 2 x 12 
Number of Measurement Points : 24 

0.0 
0.0 

Measurement Point Spacing Along Traverse 

A1 1/2 I) A7 15 1/2 'I B1 1/2 B7 15 1/2 It 

A 2  1 5/8 I* A8 18 0/0 I* B2 1 5/8 B8 18 0/0 
A3 2 7/8 A 9  19 3/4 I) 83 2 7/8 I' B9 19 3/4 (' 
A4 4. 114 I' A 1 0  21 1/8 'I B4 4 1/4 B10 21 1/8 
A 5  6 0/0 All 22 3 / 8  'I B5 6 0/0 Bll 22 3/8 (I 
A6 8 1/2 II A12 23 1/2 86 8 1/2 II B12 23 1/2 

Comments: 

JCI/MDES RAEM Exhaust Stack Profile Report 08/03/93 



~~ 

Technical Area: 5 0  50000106 
Building Number: 0001 Liquid Disposal Plant 
Exhaust Stack: 06 
Fan Exhaust(s) : 06 Conf ig: 

Profile Number: 02 Profile Status: Active 
Profile First Used: 0 7 / 0 1 / 9 3  

~ 

40 CFR 60 Method 1 Study Completed: / /  BY HS-9 (RAEM) 
40 CFR 60 Measurement Method: 2 

Elevation Information 

Grade Elevation: 7 2 5 0  (ft)- 
Probe Height: 2 6  (ft) Elevation: 7 2 7 6  (ft) 

Reference Adjustrniht Factor: TA3BLDG38 0 . 1 5 8  (in Hg) 

Exhaust Stack Height: f 0 (ft) 

R Duct Characteristics 

Duct Shape: Round Duct Material: 

Duct Diameter: Duct Diameter: 1.5 (ft) 

Duct Length: Equivalent Diameter: ***. * (ft) 
Duct Width: 

Cross-Sectional Area: 1 . 7 6 7  (ft2) 

Profile Information 

General Location: FE-6 is located on the east side, lower 

Specific Location: Measurements are taken on the stack. 

roof of Building 1. 

Special Access? N 

Distance To Nearest Upstream Disturbance: 
Distance To Nearest Downstream Disturbance: 

Measurement Matrix Dimension: 2 x 1 2  
Number of Measurement Points : 2 4  

0.0 (ft) 
0.0 (ft) 

Measurement Point Spacing Along Traverse 

A 1  1 / 2  A7 11 5 / 8  I@ B 1  1 / 2  87 11 5 / 8  It 

A2 1 1 / 4  A8 1 3  1 / 2  B2 1 1 / 4  It B8 1 3  1 / 2  It 

A3 ,. 2 1 / 8  It A9 14  7 / 8  B3 2 1 / 8  It B9 14 7 / 8  
A4 3 1/8 A10 1 5  7 / 8  B4 3 1 /8  It B10 1 5  7 / 8  It 

A5 4 1 / 2  It All 1 6  3 / 4  " B5 4 1 / 2  " B 1 1  1 6  3 / 4  It 

A6 6 3 / 8  A12 17 1 / 2  B6 6 3 / 8  It 812 1 7  1 / 2  

Comments: 

JCI/MDES RAEM Exhaust Stack Profile Report 08/03/93 



Technical Area: 5 0  50000117 
Building Number: 0001 Liquid Disposal Plant 
Exhaust Stack: 17 
Fan Exhaust(s) : 17 Conf ig: 

Duct Diameter: 10.000 (in) 
Duct Width: 0.000 (in) 
Duct Length: 0.000 (in) 

Profile Number: 0 3  

Duct Diameter: 0.8 (ft) 

Equivalent Diameter: *k*. * (ft) 

Profile Status: Active 
Profile First Used: 07/01/93 

40 CFR 60 Method 1 Study Completed: 1 1  By HS-9 (RAEM) 
40 CFR 60 Measurement Method: 2c 

~ ~ ~~ 

Elevation Information 

Grade Elevation: 7250 (ft)- 
Probe Height: 30 (ft) Elevation: 7280 (ft) 
Exhaust Stack Height: 0 (ft) 

Reference Adjustment Factor: TA3BLDG38 0.154 (in Hg) 
~~~ 

Duct Characteristics 

~~ 

Profile Information 

General Location: FE-17 is located on the lower portion of 
the roof of Building 1 on the east side. 

Specific Location: Measurements are taken on the stack by the 
sample probe. 

Special Access? N The exhaust stack has a ladder and 
platform for access to the pitot tube 
ports. 

Distance To Nearest Upstream Disturbance: 
Distance To Nearest Downstream Disturbance: 

Measurement Matrix Dimension: 2 x 12 
Number of Measurement Points : 24 

0.0 (ft) 
0.0 (ft) 

Measurement Point Spacing Along Traverse 

A1 112 'I A7 6 112 " B1 112 B7 6 1/2 It 

A3 1 118 'I A9 8 114 I' B3 1 118 B9 8 1/4 'I 

A4 1 314 A10 8 718 84 , 1 314 B10 8 7/8 
AS 2 112 All 9 3/8 II 8 5  2 1/2 Bll 9 3/8 

A2 518 A8 7 112 " B2 5/8 I@ B8 7 1/2 II 

A6 3 112 A12 9 112 It 86 3 112 I@ B12 9 1/2 

Comments : 

JCI/MDES RAEM Exhaust Stack Profile Report 08/03/93 
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Technical Area: 50  50000125 
Building Number: 0001 Liquid Disposal Plant 
Exhaust Stack: 25 
Fan Exhaust (s) : 25 Conf ig: P 

Profile Number: 02 Profile Status: Active 
Profile First Used: 07/01/93 

40 CFR 60 Method 1 Study Completed: / /  By HS-9 (RAEM) 
40 CFR 60 Measurement Method: 2 

Elevation Information 

Grade Elevation: 7250 (ft) 
Probe Height: 49 (ft) Elevation: 7299 (ft) 

Reference Adjustment Factor: TA3BLDG38 0.138 (in Hg) 

Exhaust Stack Height: 0 (ft) 

Duct Characteristics 

Duct Shape: Round Duct Material: 

Duct Diameter: 16.000 (in) I Duct Diameter: 
Duct Width: 0.000 (in) 

1.3 (ft) 

Duct Length: 0.000 (inj IEquivalent Diameter:' ***.* (ft) 

Cross-Sectional Area: 1.396 (ft2) 

Profile Information 

General Location: FE-25 is located on the roof of Building 1 
near the elevator shaft. 

Specific Location: Measurements are taken on the exhaust 

Special Access? N 

stack. 

~ 

Distance To Nearest Upstream Disturbance: 0.0 (ft) 
Distance To Nearest Downstream Disturbance: 0.0 (ft) 

Measurement Matrix Dimension: 2 x 12 
Number of Measurement Points : 24 

Measurement Point Spacing Along Traverse 

A1 112 I' A7  10 1/4 B1 1/2 It 87 10 1/4 
A2 1 118 A 8  12 0/0 B2 1 1/8 B8 12 0/0 I) 

A3 1 7/8 A 9  13 1/8 I' B3 1 7/8 B9 13 1/8 It 

A4 2 718 A10 14 118 I' B4 2 7/8 B10 14 1/8 If 

A5 4 0/0 All 14 7/8 B5 4 0 / 0  B11 14 .7/8 I' 
A6 5 3/4 " A 1 2  15 1/2 I' B6 5 3/4 B12 15 1/2 

~ 

Comments: 

JCI/MDES RAEM Exhaust Stack Profile Report 0 8 / 0 3 / 9 3  



~ _ _ _ _  

'Technical Area: 5 0  50000327 
Building Number: 0001 Liquid Disposal Plant 
Exhaust Stack: 2 7  
Fan Exhaust(s) : 27 Conf ig: 

Profile Number: 02 Profile Status: Active 
Profile First Used: 07/01/93 

4 0  CFR 60 Method 1 Study Completed: / /  By HS-9 (RAEM) 
40 CFR 60 Measurement Method: ' 2 

Elevation Information 

Grade Elevation: 7250 (ft)- 
Probe Height: 28 (ft) Elevation: 
Exhaust Stack Height: 0 (ft) 

7278 (ft) 

Reference Adjustment Factor: TA3BLDG38 0.156 (in Hg) 

Duct Characteristics 

Duct Shape: Round Duct Material: 

Duct Diameter: Duct Diameter: 2.0 (ft) 

Duct Length: Equivalent Diameter: ***.* (ft) 
Duct Width: 

Cross-Sectional Area: 3.142 (ft2) 
~ ~~ 

Profile Information 

General Location: FE-27 is located on the south end of 
Building 1 on the lower roof. 

Specific Location: Measurements are taken on the exhaust 
stack. 

Special Access? N 

Distance To Nearest Upstream Disturbance: 
Distance To Nearest Downstream'Disturbance: 

Measurement Matrix Dimension: 2 x 12 
Number of Measurement Points : 24 

0.0, (ft) 
0.0 (ft) 

~~ ~ ~~ ~ ~~ ~ ~~ 

Measurement Point Bpacing Along Traverse 

A1 1/2 A7 15 1/2 B1 1/2 B7 15 1/2 It 
A 2  1 5/8 It A8 18 0/0 82 1 518 'I B8 18 0/0 It 
A3 2 718 A9 19 314 83 2 718 B9 19 3/4 
A4 4 1/4 It A10 21 1/8 I' 84 -4 114 It B10 21 1/8 It 
AS 6 0/0 I' All 22 3 1 8  It B5 6 0/0 It B11 22 3/8 It 

A6 8 1/2 'I A12 23 1/2 It B6 8 1/2 It B12 23 1/2 'I 

Comments : 

JCI/MDES RAEM Exhaust Stack Profile Report 08/03/93 
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5 0 0 0 3 7 0 1  Technical Area: 50 
Building Number: 0037 Incinerator Building 
Exhaust Stack: 01 
Fan Exhaust(s) : 01/02 Conf ig: 

Profile Number: 02 Profile Status: Active 
Profile First Used: 07/01/93 

4 0  CFR 60 Method 1 Study Completed: / /  By HS-9 (RAEM) 
40 CFR 60 Measurement Method: 2 

Elevation Information 

Grade Elevation: 7272 (ft) 
Probe Height: 4 (ft) Elevation: 7276 (ft) 
Exhaust Stack Height: 0 (ft) 

Reference Adjustment Factor: TA3BLDG38 0.158 (in Hg) 

Duct Characteristics 

Duct Shape: Round 

Duct Diameter: 36.000 (in) 
Duct Width: 0.000 (in) 
Duct Length: 0.000 (in) 

Duct Material: 

Duct Diameter: 3.0 (ft) 

Equivalent Diameter: ***.* (ft) 

Cross-Sectional Area: 7.069 (ft2) 

Profile Information 

General Location: FE-1 is located outside of Building 37 on 

Specific Location: Measurements are taken on the 36" 

Special Access? N 

the west side, 

horizontal duct upstream from the fan. 

Distance To Nearest Upstream Disturbance: 0.0 (ft) 
Distance To Nearest Downstream Disturbance: 0.0 (ft) 

Measurement Matrix Dimension: 2 x 12 
Number of Measurement Points : 24 

Measurement Point  Spacing Along Traverse 

A1 1 o/o A7 23 1/8 B1 1 0/0 ' B7 23 1/8 
A 2 ,  2 3/8 A8 27 0/0 B2 2 3/8 88 27 0/0 
A3 4 1/4 A9 29 5/8 @I 83 4 1/4 B9 29 5/8 
A4 6 3 / 8  A10 31 3/4 B4 6 3 / 8  B10 31 3 / 4  
A5 9 0/0 All 33 5/8 B5 9 0/0 I1 B11 3 3  5 / 8  
A 6  12 7/8 It A12 35 0/0 86 12 7/8 I' B12 35 0/0 If 

Comments: 

JCI/MDES RAEM Exhaust Stack Profile Report 08/03/93 - 
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~ 

Technical Area: 50 
Building Number: 0066 Waste Treatment Plant 
Exhaust Stack: 01 
Fan Exhaust(s): 01 Conf ig: 

~ ~~ 

5 0 0 0 6 6 0 1  

Profile Number: 02 Profile Status: Active 
Profile First Used: 07/01/93 

40 CFR 60 Method 1 Study Completed: / /  By HS-9 (RAEM) 
40 CFR 60 Measurement Method: 2c 

Elevation Information 

Grade Elevation: 7258 (ft) 
Probe Height: 10 (ft) Elevation: 7268 (ft) 

Reference Adjustdht ., Factor: TA3BLDG38 0.165 (in Hg) 

Exhaust Stack Height: 2 0 (ft) 
I '  

~~ ~ ~~ 

4 Duct Characteristics 

Duct Shape: Round Duct Material: 

Duct Diameter: 8.000 (in)' I Duct Diameter: 0.7 (ftl 
Duct Width: 
Duct Length: 

. .  

o - o o o  0.000 (in) I Equivalent Diameter: ***. * (ft) 

Cross-Sectional Area: 0 . 3 4 9  (ft2) 
~~ 

Profile Information 

General Location: FE-1 is located by the road, about 100 
yards from the South-West corner of 
Building 1. 

Specific Location: Measurements are taken on the stack. 

Special Access? N 

Distance To Nearest Upstream Disturbance: 0.0 (ft) 
Distance To Nearest Downstream Disturbance: 0.0 (ft) 

Measurement Matrix Dimension: 2 x 12 
Number of Measurement Points : 24 

Measurement Point Spacing Along Traverse 

A1 1/2 It A7 5 1/8 It B1 1/2 It 87 5 1/8 'I 

1/2 A8 6 0/0 It 82 1/2 It B8 6 0/0 
A3 1 0/0 It  A9 6 5/8 It  B3 1 o/o 89 6 5/8 
A2 

A4 1 3/8 A10 7 0/0 84 1 3/8 It B10 7 o/o 
A 5  2 0/0 All 7 1/2 It  B5 2 0/0 It Bll 7 1/2 
A6 2 7/8 'I A12 7 1/2 It B6 2 7/8 B12 7 1/2 I t  

Comments : 

JCI/MDES RAEM Exhaust Stack Profile Report ' 08/03/93 
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Technical Area: 50 
Building Number: 0069 Size Reduction Facility 
Exhaust-Stack: 01 
Fan Exhaust(s) : 01 Conf ig: 

50006901 

Profile Number: 01 Profile Status: Active 
Profile First Used: 06/14/88 

40 CFR 60 Method 1 Study Completed: / /  By HS-9 (RAEM) 
40 CFR 60 Measurement Method: 2 

Elevation Information 

Grade Elevation: 7274 (ft)' 
Probe Height: 27 (ft) Elevation: 7301 (ft) 
Exhaust Stack Height: 0 (ft) 

0.136 (in Hg) Reference Adjustment Factor: TA3BLDG38 
~ ~ 

Duct Characteristics 

Duct Shape:. Rectangular Duct Material: 

Duct Diameter: Duct Diameter: 0.0 (ft) 

Duct Length: Equivalent Diameter: 1.0 (ft) 
Duct Width: 

Cross-Sectional Area: 1.000 (ft2) 

Profile Information 

General Location: FE-1 is located inside Building 69. 

Specific Location: Measurements are taken on the exhaust 
stack located on the roof on the far west 
side. 

Special Access? N 

Distance To Nearest Upstream Disturbance: 0.0 (ft) 
Distance To Nearest Downstream Disturbance: 0.0 (ft) 

Measurement Matrix Dimension: 5 x 5  
Number of Measurement Points : 25 

Measurement Point Spacing Along Traverse 

A1 1 1/4 I' A7 B1 1 1/4 B7 
A2 3 5/8 I' A8 B2 3 5/8 B8 
A3 6 0/0 A9 It 8 3  6 0/0 (I B9 
A4 8 1/2 I' A10 8 4  8 1 / 2  I)  B10 
A5 10 7/8 It  All I) B5 10 7/8 It  B11 
A6 A12 B6 It B12 

II  

II 

I 1  

I ) .  

I1 

II  

Comments : 

I 

JCI/MDES RAEM Exhaust Stack Profile Report 08/03/93 



$ - 
Technical Area: 50 50006902 
Building Number: 0069 Site Reduction Facility 
Exhaust Stack: 02 
Fan Exhaust(s) : 02 Conf ig: 

Profile Number: 02 Profile Status: Active 
Profile First Used: 07/01/93 

40 CFR 60 Method 1 Study Completed: / /  By HS-9 (RAEM) 
40 CFR 60 Measurement Method: 2 

Elevation Information 

Grade Elevation: 7274 (ft) 
Probe Height: 27 (ft) Elevation: 7301 (ft) 

Reference Adjustment Factor: TA3BLDG38 0.136 (in Hg) 

Exhaust Stack Height: 0 (ft) 

Duct Characteristics 

Duct Shape: Round Duct Material: 

Duct Diameter: Duct Diameter: 2.0 (ft 

Duct Length: Equivalent Diameter: ***.* (ft 
Duct Width: 

Cross-Sectional Area: 3.142 (ft2) 

Profile Information 

General Location: FE-2 is located outside of Building 69 on 
the northwest corner or the building. 

Specific Location: Measurements are taken on the 24" exhaust 
stack from on top of the roof of the 
bu i Id ing . 

Special Access? N 

Distance To Nearest Upstream Disturbance: 
Distance To Nearest Downstream Disturbance: 

0.0 (ft) 
0.0 (ft) 

Measurement Matrix Dimension: 2 x 12 
Number of Measurement Points : 24 

Measurement Point spacing Along Traverse 

A1 1/2 A7 15 1/2 " B1 1/2 l1 B7 15 1/2 II 

A2 1 5/8 I' A8 18 O / O  B2 1 5/8 B8 18 0/0 'I 
A3 2 7/8 A9 19 3/4 B3 2 7/8 B9 19 3/4 " 
A4 4 1/4 A10 21 1/8 I' 84 4 1/4 B10 21 1/8 " 
AS 6 0/0 All 22 3/8 85 6 0/0 B11 22 3/8 I) 

A 6  8 1/2 I' A12 23 1/2 B6 8 1/2 B12 23 1/2 

Comments : 

JCI/MDES RAEM Exhaust Stack Profile Report 08/03/93 



Technical Area: 50 50006903 
Building Number: 0069 Site Reduction Facility 
Exhaust Stack: 03 - 
Fan Exhaust(s) 03 Conf ig: 

Profile Number: 01 Profile Status: Active 
Profile First Used: 06/14/88 

40 CFR 60 Method 1 Study Completed: I /  By HS-9 (RAEM) 
40 CFR 60 Measurement Method: 2 

Elevation Information 

Grade Elevation: 7274 (ft) 
Probe Height: 27 (ft) Elevation: 7301 (ft) 
Exhaust Stack Height: 0 (ft) 

Reference Adjustment Factor: TA3BLDG38 0.136 (in Hg) 

Duct Characteristics 

'Duct Shape: Rectangular Duct Material: 

Duct Diameter: Duct Diameter: 0.0 (ft) 

Duct Length: Equivalent Diameter: 1.0 (ft) 
Duct Width: 

Cross-Sectional Area: 1.000 (ft2) 

Profile Information 

General Location: FE-3 is located inside Building 69, 
located on the roof on the northwest 
corner. 

Specific Location: Measurements are taken on the exhaust 
stack. 

Special Access? N 
~- 

Distance To Nearest Upstream Disturbance: 0.0 (ft) 
Distance To Nearest Downstream Disturbance: 0.0 (ft) 

Measurement Matrix Dimension: 5 x 5  
Number of Measurement Points : 25 

Measurement Point Spacing Along Traverse 

A1 1 1/4 A7 
A2 3 5/8 I' A8 
A3 6 0/0 A9 
A4 8 l/2 A10 
AS 10 718 All 
A6 A12 

II  

I1 

11 

I1 

I1 

11 

B7 B1 1 1/4 'I 

B2 3 5/8 88 
II B3 6 0/0 I' B9 
'I B4 8 1/2 I' B10 

B5 10 7/8 I' Bll 
I) B6 It 812 

Comments : 

JCI/MDES RAEM Exhaust Stack Profile Report 08/03/93 



-, 

Technical Area: 54 54000201 
Building Number: 0002 Waste Disposal Site 
Exhaust Stack: 01 
Fan Exhaust(s) : 01 Conf ig: 

Profile Number: 02 Profile Status: Active 
Profile First Used: 07/01/93 

40 CFR 60 Method 1 Study Completed: / /  BY HS-9 (RAEM) 
40 CFR 60 Measurement Method: 2c 

~~ 

Elevation Information 

Grade Elevation: 6711 (ft)- 
Probe Height: 3 (ft) Elevation: 6714 (ft) 
Exhaust Stack Height: 0 (ft) 

Reference Adjustment Factor: TA3BLDG38 0.647 (in Hg) 

Duct Characteristics 

Duct Shape: Round Duct Material: 

Duct Diameter: 10.750 (in) I Duct Diameter: 
Duct Width: 0.000 (in) 

0.9 ; (ft) 

Duct Length: 0.000 (inj IEquivalent Diameter: ***.* ' (ft) 

Cross-Sectional Area: 0.630 (ft2) 

Profile Information 

General Location: FE-1 is located on the west side of 

Specific Location: Measurements are taken on the 10 3/4" 

Special Access? N 

Building 2 at ground level. 

duct, upstream from the exhaust fan. 

Distance To Nearest Upstream Disturbance: 0.0 (ft) 
Distance To Nearest Downstream Disturbance: 0.0 (ft) 

Measurement Matrix Dimension: 2 x 12 
Number of Measurement Points : 24 

Measurement Point Spacing Along Traverse 

A1 112 A7 6 7/8 It B1 1/2 It B7 6 7/8 It 

A2 3 1 4  I* A8 8 0/0 It B2 3/4 B8 8 0/0 
A3 1 1/4 'I A 9  8 7/8 I* B3 1 1/4 B9 8 7/8 It 

AS 2 3/4 All 10 0/0 " B5 2 3/4 It B11 10 0/0 It 

A6  3 7/8 'I A12 10 1/4 I' B6 3 7/8 B12 10 1/4 

A4 1 7/8 It A10 9 1/2 84 1 7/8 It B10 9 1/2 

Comments: 

JCI/MDES RAEM Exhaust Stack Profile Report 08/03/93 I 
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Technical Area: 54 
Buildi,ng .Number: 0002 Waste Disposal Site 
Exhaust Stack: 02 
Fan Exhaust(s) : 02 Config: 

5 4 0 0 0 2 0 2  

Profile Number: 02 Profile Status: Active 
Profile First Used: 03/26/90 

40 CFR 60 Method 1 Study Completed: / I  By HS-9 (RAEM) 
40 CFR 60 Measurement Method: 2 

Elevation Information 

Grade Elevation: 6711 (ft). 
Probe Height: 16 (ft) Elevation: 6727 (ft) 

Reference Adjustriint 1. Factor: TA3BLDG38 0.635 (in Hg) 

Exhaust Stack Height:? 0 (ft). 
2. 

Duct Characteristics 5 ' 

Duct Shape: Rectangular Duct Material: 

Duct Diameter: Duct Diameter: 0.0 (ft) 

Duct Length: Equivalent Diameter: 0.9 (ft) 
Duct Width: 

Cross-Sectional Area: 0.833 (ft') 

Profile Information 

General Location: Unknown. 

specific Location: Unknown. 

Special Access?, N 

Distance To Nearest Upstream Disturbance: 
Distance To Nearest Downstream Disturbance: 

Measurement Matrix Dimension: 5 x 5  
Number of Measurement Points : 25 

0.0 (ft) 
0.0 (ft) 

~~ ~~ 

Measurement Point Spacing Along Traverse 

A1 2 A7 B1 1 1/2 B7 
A2 4 I* A8 I* B2 3 o/o It B8 
A3 6 I) A 9  It B3 4 3/4 B9 
A4 8 A10 84 6 1/2 I' B10 
AS 10 It All 85 8 1/2 " Bll 
A6 A12 86 B12 

11 

I1 

II 

I 1  

11 

11 

Comments: 

JCI/MDES RAEM Exhaust Stack Profile Report 08/03/93 



' U',/ Reviewed/Lab Counsel -<.x 

Los Alarnos National Laboratory 
Los AlamosNew Mexico 07545 

Publicly Releasable 
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FROMDon L. Mayf ie ld ,  HSE-8&& 

SUBJECT: ENVIRONMENTAL SAMPLING RESULTS FOR AREA U 

SUMMARY 

SYMBOL: HSE 8- 85- 2 7 1 

Traces o f  enr iched U, 239,240Pu, 2z7Ac daughters, and 3H are associated 
w i t h  e x t e r n a l - p e n e t r a t i n g  r a d i a t i o n  l e v e l s  t h a t  range up t o  10 times 
background on the  absorp t ion  bed surfaces. These r a d i a t i o n  l e v e l s  w i l l  n o t  
d e l i v e r  a s i g n i f i c a n t  dose t o  remedial ac t i on  workers. Radionucl ide 
concent ra t ions  i n  a few s o i l  samples range h igh  enough t o  i n d i c a t e  remedial 
a c t i o n  (Ref. l), although most sample r e s u l t s  are too  low t o  warrant  it. 
Samples w i t h i n  the  fence were no t  taken deeper than 30 cm, bu t  contaminants 
should be expected i n  the  under l y ing  t u f f  and throughout  the  absorpt ion 
ma te r ia l s ,  i.e., f rom the  bed sur face  t o  more than 120 cm deep. The 3H 
concent ra t ions  f rom nearby observa t ion  holes are h igh  enough t o  suggest 
t h a t  o the r  contaminants may have been moved downward i n t o  the  t u f f  under 
t h e  i n f  1 uence o f  waste water. 

I. EXTERNAL PENETRATING R A D I A T I O N  

F igu res  1 and 2 show the  d i s t r i b u t i o n  of ex te rna l  p e n e t r a t i n g  
r a d i a t i o n  a t  Area U. The h ighes t  measurements are over a t a r  puddle 
i n  the  east  absorp t ion  bed. 
absorp t ion  bed. These were observed i n  1980. 

Next h ighes t  i s  a spot  i n  the  west 

I I. PHOSW ICH MEASUREMENTS 

.Phoswich measurements i n  1980 cons is ted  o f  scanning the sur face  w i t h  a 
wide energy window (10 kev - 250 kev)  i n  a ra temeter  mode (counts per 
minute) .  Those measurements were s i m i l a r  i n  magnitude t o  those made 
i n  1980 (F igu re  3). Phoswich measurements i n  1984 were done w i t h  a 
narrow window (10 kev - 26 kev) i n  a sca le r  mode (200 sec i n teg ra ted  
count)  on g r i d  i n t e r s e c t i o n s  (F igu re  4) .  
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111. SOIL SAMPLING 
I 

A. T r i t i u m  

F igu res  5, 6, 7, and 13 and Tables 2, 3 and 4 show the t r i t i u m  
sampling r e s u l t s .  There are areas of above background (up t o  about 10 
times background) t r i t i u m  concentrat ions.  

B. Uranium 

F igu res  8, 9, and 10 and Tables 2 and 3 i n d i c a t e  e leva ted  U 
concent ra t ions .  The h ighes t  U concent ra t ion  sampled t o  date occurs i n  
the  1-10 cm depth o f  the  g r i d  i n t e r s e c t i o n  on the  south edge of t he  
west absorp t ion  bed. A t  750 ug/g, i t  i s  rough ly  200 t imes n a t u r a l  
background. I f  i t  i s  h i g h l y  enr iched i n  23511, the  h e a l t h  i m p l i c a t i o n s  
are  somewhat more severe. 
p r o t e c t i o n  f o r  remedial a c t i o n  workers. The v e r t i c a l  d i s t r i b u t i o n  of 
U a t  t he  t e s t  ho les i s  cons i s ten t  w i t h  l o c a l  background leve ls .  Th is  
shows t h a t  no apprec iab le  U has been t ranspor ted  l a t e r a l l y  w i t h  water 
p e r c o l a t i n g  down f rom the  absorpt ion bed. 
should be expected a t  t h e  bottom o f  t he  absorp t ion  bed. 

These r e s u l t s  war ran t  r a d i o l o g i c a l  

Higher concent ra t ions  

C.  Other Rad ionuc l ides  

The 1980 sampling r e s u l t s  show low l e v e l  Pu contaminat ion on the west 
absorp t ion  bed and 227Ac daughters i n  the t a r  on the  east  absorpt ion 
bed. 
absorp t ion  bed. 

Higher  concent ra t ions  should be expected a t  the  bottom o f  the  

DLM :m 

Attachments: a/s 
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TABLE 1 

IUARTER 

4 

1982 

STAT I ON 

u1 

u2 

DOSE (mRem) 
x d J S 1  

35.8 k 2.2 

32.3 2 2.2 

EXTERNAL PENETRATING RAD I AT1 ON 

AT THE AREA U FENCE (mRem) 

QUARTER 

~~ 

1 

2 

3 

4 

1. A n a l y t i c a l  Error a t  68.3% confidence 

1983 

STAT I ON 

u1 

u2 

u1 

u2 

u1 

u2 3 

u1 

u2 

35.7 2.3 

34.6 + 2.3 

36.6 5 2.3 

35.1 -+ 2.3 

24.4 _+ 2.8 

28.2 2 2.8 

44.0 2 2.7 

39.9 2 2.7 

QUARTER 

1 

2 
0 

*. .-... -I 

3 

4 

1984 

STAT I ON 

u1 

u2 

u1 

u2 

u1 

u2 

u1 

u2 

DOSE (mRem) 
X ?  SI 

33.6 2 2.6 

34.4 + 2.6 

43.3 + - 1.8 

36.2 + 1.8 

30.6 2.2 

38.0 - + 2.2 

44.0 - + 2.7 

39.9 2.7 

- 

- 

STATISTICAL SUWARY 

L 
, 

RANGE X + 2 5  N 

U 1  24.4 t o  44.4 36.4 2 13.2 9 

U2 28.2 t o  39.9 35.4 2 7.5 9 



TABLE 2 

CAnnA 
SPECTRA 

T o t a l  U i o  

SELECTED RADIONUCLIDE ANALYSES 
FOR 1980 S O I L  AND UECETATION SAMPLES 

T O T 9  U DEPTH 
UlCATION tcn) ( n c i / e l )  ( v s h  
U-3 0- 1 10.620.5 4 7 t O .  5 u- 1 

u-2 

2.1iOo.4 

3.9iO0.4 
3.8No.4 

31.2N.0 

2 1 . 3 i O . l  
11.8tOo.5 

0-1 

10-1 
10-30 

0- 1 
1-10 

10-30 

26.1t2.6 

25.6t2.6 
10.9&1.1 

1.Ot0.1 

4.3t0.5 
6.320.6 

6.5f0.5 
5.420. 5 

h i g h l y  en- 
riched u i t h  
23511 

" 
*'.W -.-$-;i 

FENCED 
I I I 

4.4fO. 5 2.510. I 
4.5tO.5 2.0fO.l I 

11. 

239 s240pu 
(pc i I g ' 9  

0.BfO.l 

0.620 .O 

1.120.1 

VEGETATION 

@EYOND FENCE. 

3H 
LOCATION SPECIES (nci/g b) 

U-3 Cuttierezia 6. 3.3f0.3 
(makeweed 

Brows tee. 
(downy chesa) -0.8f0.3 

Arteaeeia car. 
(vorwood) 3 .()IO. 3 

1. liter of ro i l  moiaturc 
2. gram of aoil 
3. l i t e r  of t i r o u e  moisture 
4. gram of arh \ 

~OCATION 

!39 240pu 
pci/g2) 

SPECIES (nci/t3) 

:racer 
1wamped 
. l  .5t0.3 
2.2 to .o 

2 At0 . 1 
2.2t0.1 
0.1to.o 

U-1 

U-2 

I. O I L  

BEYOND FENCE. I I I I I 

Salix ap. 1.2t0.4 
(willow) . , 

P i n u r  pon. 5.820.3 
(ronderora) 

Braur  t ec .  -9.8k1.3 
(domycheor) 

I 227Ac daugh- 
tern i n  great 
abundoncc 

1 - 6 t O . O  

AKnA 
PECTRA 

O f U  1 

o m a  1 
0-1 

0.2fO .o 

2.320.1 

1 .&O.O 



TABLE 3 

SELECTED RADIOWUCL1DE STATISTICS FOR 1984 

Depth (cm) 0- 1 1-10 10- 30 

Range 7.3 t o  25.0 10.0 to  11.0 4.8 to  6.0 

X f2S 14.4 t 18.7 10.5 1.4 5.4 f 1.7 

N 3 2 2 

Range 3.3 to 141.0 4.0 to 750.0 3.0 to  182.0 
- 
X i  25 17.1. * 78.7- 252.7t 861.3 63.4 i 205.4 

N 12 3 3 

SOIL AND VEGETATION SAMPLES 

0- 1 1-10 10- 30 

1.7 to 2W.O 3.2 t o  5.7 3.3 t o  6.0 

36.3 i 190.5 4.5 2.2 4.5 * 1.9 

9 7 7 

2.9 to  21.6 3.5 t o  6.1 3.3 to  13.0 

6.3 t 11.9 4.2 f 1.6 4.9 f 6.6 

9 8 ,  8 

I .  SOIL 

I 

E U  Ranye 265.0 to 335.0 1.5 to  1.7 34.0 t o  46.0 

- 
(,,q/g) X 25 300.0 i 35.0 1.6 i 0.1 40.0 6.0 

ash 

BEYONO FENCE I FENCfD 

0.9 to 1.1 2.1 t o  3.2 0.6 t o  3.8 1.8 t o  2.0 

1.0 i 0.1 2 . 5  i 0.1 2.0 t 2.4 1.9 f 0.3 

3H 

( n  C i h )  

FENCED 

Category Fungi Forb Shrub 

3H Range 9.0 to 11.0 5.9 to  7.5 2.9 to 3.9 

(nCi/n ) X 2 25 10.0 1.0 6.7 i 0.8 3.4 2 0.5 
- 

N 1 1 1 

Beyond Fence 

Grass Forb Shrub : Tree 

4.9 t o  5.13 5.0 to 6.6 3.1 to  6.0 5.5 t o  6.1 

5.6 i 0.7 5.7 i 1.6 4.4 i 2.5 5.8 t 0.8 

1 4 5 2 

N 1 I I 

l I  



TABLE 4 

VERTICAL DISTRIBUTION OF SELECTED 

RADIONUCLIDES 111 TEST HOLES NORTH O f  AREA U 

OEPTH 
(MI 

0 - 0.9 

. 0.9- 1.5 

1.5- 2.4 

2.4- 4.0 

4.0- 5.5 

5.5- 7.0 

7.0- 8.5 

8.5-10.1 

10.1-11.6 

11.6-13.1 

13.1-14.6 

14.6-16.2 

3H 
(nCi/ r )  

19.0 i 2.0 

11.7 f 1.2 

10.1 f 1.0 

13.5 f 1.4 

10.2 f 1.0 

17.7 f 1.8 

11.1 f 1.1 

18.1 t 1.8 

31.0 t 3.0 

47.0 t 5.0 

66.0 t 7.0 

78.0 i 8.0 

TEST HOLE U-E 

T o t a l  U 
d 9 )  

3.79 t 0.18 

3.76 0.18 

3.46 i 0.18 

3.75 i 0.18 

3.49 t 0.18 

3.65 t 0.18 

3.19 0.18 

3.09 t 0.18 

3.75 i 0.18 

3.41 i 0.18 

3-67 3 0.18 

3.48 t 0.18 

137cs 
/PCi/g) 

0.18 2 0.07 

0.10 f 0.04 

0.09 i 0.04 

0.03 t 0.03 

0.08 t 0.04 

0.06 i 0.05 

0.04 -+ 0.07 

0.02 i 0.03 

0.06 i 0.03 

0.06 f 0.03 

0.08 f 0.04 

0.09 0.05 

DEPTH 
(U) 

0 - 0.: 

0.9 - 2.4 

2.4 - 4.C 

4.0 - 5.f 
5.5 - 7.c 

7.0 - 8.5 

8.5 -10.1 

10.1 -11.6 

11.6 -13.1 

13.1 -14.6 

14.6 -16.2 

16.2 -17.6 

TEST HOCE U-Y 

3H 
(nCi/d 

7.8 +- 0.8 

9.2 1.0 

39.0 I 4.0 

9.0 2 0.9 

9.3 2 1.0 

8.3 0.9 

9.6 1.0 

9.3 2 1.0 

7.1 i 0.7 

8.9 * 0.9 

T o t a l  U 
c WIJ I 

4.75 * 0.18 

3.88 * 0.18 

3.70 f 0.18 

3.80 f 0.18 

3.63 f 0.18 

3.27 0.18 

3.70 t 0.18 

3.52 i 0.18 

3.51 i 0.18 

3.55 0.18 

137 cs 
(pCi/gI 

0.16 i 0.07 

0.01 0.04 

0.02 t 0.07 

0.07 0.03 

0.06 t 0.05 

0.10 * 0.05 

0 4 2  t 0.04 

0.06 0.03 

0.08 2 0.04 

0.16 0.06 

11.4 t 1.2 3.51 i 0.18 0.04 t 0.03 

8.9 2 0.9 3.11 t 0.18 0.04 t 0.03 
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, ': ,,b memorandum Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

TO. 

THRU: 

FROM: 

SUBJECT. 

John Warren, HSE-7, MS K592 June 6, 1985 

Thomas C. Gunderson, HSE-8 Group Leader, MAILSToP'TELEPHoNE K490/7-0819 
MS K490 

Don L. Mayf ie ld ,  HSE-8 ,I H S E8-85- 5 6 2 

RADIOLOGICAL DATA FOR REMEDIAL ACTION AT AREA A, GENERAL'S TANKS 

SUMMARY 

Subsurface sampling shows Pu t races  t h a t  do n o t  occur n a t u r a l l y  o r  f rom 
weapons t e s t i n g  f a l l o u t  ( r e g i o n a l l y  about 0.02 pCi/g f o r  sur face s o i l s ) .  
Concentrat ions above the  d e t e c t i o n  l i m i t  o f  0.003 pCi/g (95% conf idence)  
suggest contaminat ion.  These h igher  t r a c e s  may have r e s u l t e d  from v e r t i c a l  
smearing o f  sur face  deposi ted Pu down the  sampling hole. Surface 
contaminat ion g e n e r a l l y  ranged from 1 t o  80 pCi/g. 
c o n c e n t r a t i o n  was 0.03 pCi/g (background) and the  maximum concent ra t ion  
measured was 60,000 pCi/g. 
t o  12 uR/h, whereas absorbed dose r a t e s  a t  the  fence a r e  approximately 15 
,,Rem/h. Measured absorbed dose r a t e s  i n  the  tanks range from 60 t o  240 
,,Rem/h. These values do n o t  suggest an occupat ional  exposure d i f f i c u l t y .  

The maximum 

Externa l  p e n e t r a t i n g  exposure r a t e s  are from 6 

I. Subsurface Cond i t ions  

Dur ing November, 1983, s o i l  and bedrock samples were augered from t h e  
v i c i n i t y  o f  the  "genera l ' s  tanks'' ( s t r u c t u r e s  HW-107 and 108) a t  Area A. 
A n a l y t i c a l  r e s u l t s  show innocuous concent ra t ions  o f  Pu ranging from 0.0007 
t o  6.8 pCi /g  (see Table I). Concentrat ions were grea ter  a t  the surface, 
but .  the  v e r t i c a l  d i s t r i b u t i o n  suggests e i t h e r  smearing o f  sur face 
contaminat ion by the  auger, l e a k s  f rom the  tanks and a n c i l l a r y  plumbing, o r  
leakage f rom washwater r e p o r t e d l y  pumped i n t o  s h a f t s  1 and 2 on one 
occasion (see F i g u r e  l a  f o r  l o c a t i o n  o f  s h a f t s ) .  The l a t t e r  r e p o r t  i s  
d ispu ted  by o p e r a t i n g  personnel who c l e a r l y  r e c a l l  t h a t  the  s h a f t s  were 
augered f o r  t h a t  purpose b u t  never used. F igure  1.b shows the  sampling 
l a y o u t  f o r  t h e  subsurface survey. 
and, 238Pu. Unless contaminat ion i s  p resent  a n a l y t i c a l  r e s u l t s  should 
r a r e l y  and then o n l y  m a r g i n a l l y  exceed the  d e t e c t i o n  l i m i t  o f  0.003 pCi /g  
(99% conf idence).  
south and e a s t  t h a t  a r e  n o t a b l y  n o t  below l o c a t i o n s  where grea ter  l e v e l s  of 
sur face  contaminat ion were observed. 
l e v e l s  may be present, p a r t i c u l a r l y  c l o s e  t o  the tanks. The p a t t e r n  a l s o  
suggests t h a t  leakage i f  present  may have dra ined t o  the  v i c i n i t y  o f  Hole 
A-1. The h i g h e s t  subsurface concent ra t ion  was found a t  A-1  i n  a geo log ic  

Samples were on ly  analyzed f o r  239,240Pu 

Concentrat ions above 0.003 pCi /g  occur main ly  t o  the 

These r e s u l t s  suggest t h a t  h igher  
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format ion (probably .a bas in between t u f f  l a y e r s  f i l l e d  w i t h  l a t i t e  cobbles) 
t h a t  prevented f u r t h e r  augering. 

11. Surface S o i l  Cond i t ions  

A. D i s t r i b u t i o n  o f  Pu ; 

F i g u r e  2 shows 19813 observa t ions  o f  r a d i o a c t i v i t y  made w i t h  
p o r t a b l e  instrumen,h d u r i n g  surface reconnaissance. The phoswich 
measurements (10-50 kev) i n d i c a t e  t ransu ran ic  contaminat ion over 
the  access hatch on the south end o f  both tanks - p a r t i c u l a r l y  
over tank 107 (west). Micro-R meter measurements i n d i c a t e  l i t t l e  
n a t u r a l  r a d i o a c t i v i t y  o r  f i s s i o n  produc t  r a d i o a c t i v i t y .  

F i g u r e  3 shows 1984 d i s t r i b u t i o n s  o f  r a d i o a c t i v i t y  (10 t o  90 kev). 
Th i s  data suggests a spot  o f  r a d i o a c t i v i t y  over the  c e n t r a l  p a r t  
o f  P i t  107 i n  a d d i t i o n  t o  t h a t  a l ready  observed a t  the access box 
t o  the south. The d i s t r i b u t i o n  a l s o  suggests a n o r t h e a s t e r l y  
r e d i s t r i b u t i o n  away from these sources. The Pu d i s t r i b u t i o n  i s  
more c l e a r l y  i l l u s t r a t e d  by the contours o f  Pu i n  the 1-10 cm 
l a y e r  o f  s o i l  shown i n  F igu re  5. It i s  wor th  n o t i n g  t h a t  the 
0-0.9 m sample i n t e r v a l  o f  subsurface sample r e s u l t s  agree 
q u a l i t a t i v e l y  wi th  the  d i s t r i b u t i o n  i n  F igu re  5, i.e., samples t o  
the n o r t h  and e a s t  o f  the shed a r e  an order  o f  magnitude h igher  
than those t o  the  south and west o f  it. S o i l  sample 
concen t ra t i ons  range from 0.03 pCi/g (about weapons t e s t i n g  
f a l l o u t  concen t ra t i ons )  t o  6O,OOO pCi/g (see Table 2). I n  s i t u  
spec t ra  i n  1980 showed t h a t  241Am i s  assoc ia ted  w i t h  the Pu. 
h i g h e s t  Pu concen t ra t i on  may have a l ready  been removed by s o i l  
sampling. Nevertheless, the Rad ia t i on  P r o t e c t i o n  Group (HSE-1) 
m o n i t o r i n g  and approp r ia te  personnel p r o t e c t i v e  measures should 
suppor t  t he  removal o f  s o i l  under the  shed. The Environmental 
Survef 1 lance Group (HSE-8) s o i  1 count ing  should a1 so be empl oyed 
t o  t r a c e  t h e  progress o f  cleanup. 

Th is  

B. Ex te rna l  Pene t ra t i ng  Rad ia t i on  

The annual average o f  hou r l y  absorbed dose r a t e s  a t  the per imeter  
fence o f  Area A were approximately 15 pRem/h i n  1984. 
d i s t r i b u t i o n  o f  h o u r l y  exposure r a t e s  i n  the summer o f  1984 a r e  
shown i n  F igu re  4. 
l o c a l  background and do n o t  pose an exposure t h r e a t  t o  cleanup 
personnel. 
end o f  t he  tanks ranged from 60 pRem/h i n  the west tank (107) t o  

The 

Those measured values are c o n s i s t e n t  w i t h  

Absorbed dose r a t e s  measured by HSE-1 i n s i d e  the  n o r t h  



t l i  guel Sal a fa r ,  HSE-7 
HSE8-85-562 

-3- June 6, 1985 

240 ,,Rem/h i n  the  eas t  tank (108). 
found, a l though water  observed i n  the  tanks would a t tenua te  much 
o f  any neutrons present. 

Neutrons were assessed b u t  n o t  

111. Vegetat ion 

Traces o f  Pu contaminat ion a re  apparent i n  ashed vegeta t ion  samples; 
however, the  concent ra t ions  a re  rough ly  two t o  fou r  o rders  o f  magnitude 
sma l le r  f o r  wet we igh t  o r  l i v e  vegetat ion.  
personnel p r o t e c t i o n  problems i n  hand l ing  vegetat ion;  

These r e s u l t s  do n o t  suggest 

D Lt4 : mm 

A t t :  a / s  

Cy: T. Buhl, HSE-8, MS K490 
A. Ah lqu i s t ,  HSE-8, MS K490 
M. Salazar, HSE-7, MS K592 
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TABLE I 

I .  239.2hOPu I n  Subsurface Soil Samples Within Fence 
(pCl/g) 

LOCATION 
DEPTH 
(MI A-1  A-2 A-3 A-4 A-5 

0-0.9 0.4200 f 0.0200 6.8000 0.2000 2.5100 0.0800 5.7000 f 0.2000 0.4000 t 0.0200 

1.8-2.7 0.0013 t 0.0010 0.0380 f 0.0040 0.0270 t 0.0040 0.0850 f. 0.0080 0.0060 t 0.0020 

2.7-3.6 0.0380 t 0.0040 0.0140 f 0.0020 0.0270 f 0.0040 0.0007 f 0,0010 0.0010 t 0.0007 

3.6-4.5 0.0050 t 0.0018 0.0160 t 0.0020 0.0900 t 0.0060 0.0039 t 0.0012 0.0007 t 0.0007 

4.5-5.4 0.3570 f 0.0200 0.0016 t 0.0014 0,0220 t 0.0030 0.0034 t 0.0014 (-)0.0008 f 0.0008 

5.4-6.3 --- 0.0140 t 0.0020 0.0210 t 0.0030 0.0021 f 0.0010 (-)0.0016 f 0.0012 

0.0200 t 0.0030 0.0450 0.0050 0.0032 f 0.0015 0.0062 f 0.0013 6.3-7.2 

7.3-8.1 --- 0.0120 f 0.0020 0,0100 f 0.0020 0.0070 t 0.0030 0.0011 f 0.0007 

8.1-9.0 

--- 

--- --- --- --- --- 

11. Selected Radlonuclldes I n  Subsurface Soil Samples North Beyond Fence 

LOCATION A-0 

0.9- 1.5 14.2 f 1.4 3.67 t 0.18 0.000 f 0.001 0.11 t 0.05 

1.5- 2.4 23.0 t 2.0 3.44 f 0.18 0.000 f 0.001 0.04 t 0.03 

2.4- 4.0 30.0 t 3.0 3.60 f 0.18 0.006 t 0.001 0.06 t 0.07 

4.0- 5.5 52.0 f 6.0 3.52 t 0.18 0.001 f 0.000 0.03 t 0.04 

5.5- 7.0 --- 3.47 t 0.18 0.001 f 0.000 0.01 f 0.02 

7.0- 8.5 --- 3.39 t 0.18 0.001 f 0.001 0.09 f 0.03 

8.5-10.1 --- 3.41 f 0.18 0.003 f 0.002 0.01 t 0.04 

10.1-1 1.5 --- 3.50 f 0.18 0.002 t 0.001 0.15 t 0.07 

11.5-13.1 --- 3.41 *_ 0.18 0.000 t 0.000 0.07 t 0.04 

3.63 f 0.10 0.002 t 0,001 0.05 f 0.05 13.1-14 .6 --- 
3.47 t 0.18 0.001 t 0.001 0.01 t 0.07 14.6-16.2 --- 

16.2-17.7 --- --- --- --- 

A-6 

0.1720 t 0.0110 

0.0015 t 0.0010 

0.0015 t 0.0007 

0.0044 f 0.0012 

0.0018 f 0.0009 

0.0280 f 0.0030 

0.0027 t 0.0013 

0.0007 2 0.0008 



TABLE I 1  

Selected Radionuclides I n  Surface S o i l  Samples 

I .  1980 

ONE LOCATION YITHIN FENCE ONE LOCATION BEYOND FENCE 

(Location A-1 1 (Location A-2) - 
Tota l  U 239,240)(1 3H 239,2~0Pu 

Spec ( u d g  1 (pCi/g) 
3H Total U 

Depth (nCi/d (r9/9) ,(pclLal v Spec (nC1 / d  

0-1 cm 

1-10 cm 

10-30 cm 

Depth 

0-1 cm 
range 

x f 2s 

N 

- 

1-10 cm 
range 

x t 2s 

N 

- 

10-30 cm 
range 

x ! 2s 

N 

- 

9.1 t 0.5 38.0 f 4.0 1.4 x 104 Possible 239Pu 5.8 f 0.8 3.6 f 0.4 11.6 f 0.2 Nothing Unusual 

3.1 t 0.4 13.0 t 1.0 6.0 x 104 239Pu 3.0 f 0.4 3.9 2 0.4 15.5 i 0.3 137Cs t race 

3.2 f 0.4 6.5 t 1.0 1.7 x 104 Possible 239Pu 4.5 f 0.4 4.4 f 0.4 17.5 f 0.3 137Cs t race 

11. 1984 

13 LOCATIONS WITHIN FENCED AREA 5 LOCATIONS EEYONO FENCED AREA 

Tota l  U 239,240p~ Tota l  U 239,240pu 
3H (nCi / r l  ( ug/g 1 (pCl/g) 1 Spec 3H (nCi/r) (ug/g) (pCl/g) y Spec 

3.5 t o  28.0 --- --- --- 4.5 t o  11.8 --- --- --_ 
8.1 f 14.8 4.34 t 1.16 18.23 f 54.99 --- --- --- --- 6.9 f 5.7 

5 --- --- 13 13 13 

1.5 t o  5.7 3.50 t o  5.11 0.03 t o  78.00 

2.8 t 2.4 4.34 f 1.16 18.23 t 54.99 

2.0 t o  4.3 3.79 t o  4.12 0.12 to  0.89 

3.0 2 1.8 3.92 f 0.26 0.50 t 0.66 

13 13 13 5 5 5 

1.4 t o  5.4 3.60 t o  4.27 0.12 t o  54.50 --- 2.2 t o  3.2 3.22 t o  4.03 0.01 t o  0.72 --- 
3.0 t 2.0 3.92 r 0.40 8.45 t 29.0 --- 2.7 L 0.8 3.69 t 0.59 0.29 t 0.68 --- 

--- 1 3  13 13  5 5 5 --- 
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AGENDA 
Introduction James K. Magruder 

Environmental Summary Donna Bergman 

Safety and Health Summary Charles Grua 

Management Summary Ralph Throckmorton 

Self-Assessment ' Ron Hultgren 

Root CauseslConcluding Remarks James K. Magruder 

DOE/AL Bruce Twining 

Los Alamos National Laboratory . Sig Hecker 
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Environmental Sublerm 
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DonwBugnmn 

Tiger Team 
Leader 

J inm K. Umgrudor 

Deputy Tlger 
Team Leader 

Ron Wtgrw, 

HQ Liaison 

General Counsel 

OSP Coordlnator 

ESLH Senior Manager 

Tiger Team 
Administ ratlon 

Thorns Kemp 

Mucus Jonos 

Ollver Lynch 

Uwy Wrdowr 
I 

I 
Management Subteam 

Ceder 
Ralph Throdrmorton 

Asslslanl Subteam 
Leader 

, Vuomc,Grk  

Safety and Health 
Subteem Leader 

Chubs Grw 

S&H Assoclale Subteam Leader 
L a n r d  Co).C 

SLH Assbclate Subteam Leader 
Oouglu Akunson 

S&H Assoclate Subteem Leader 
Rlchmrd L n h y  
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I Los Alarnos National Laboratory 
Tiger Team Closeout 

Scope 
Los Alamos National Laboratory (LANL) 
(including Hot Dry Rock Geothermal Site) 

LANL Subcontractors -=-.L-. ,. :, 

I 

* 

Los Alamos Airport 

ROSS Aviation 

I EG&G Energy Measurements, Inc. - Los Alamos Operations 

DOE Los Alamos Area Off ice 

DOE Field Office = Albuquerque 
(LANL Management and Oversight) 

Abandoned or Inactive Waste Sites 

I 

1 (Environment Only) 
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Los Alamos National Laboratory 
Tiger Team Closeout 

Findings 
Environmental Findings 

Compliance 105 

Best Management Practices 9 

Safety and Health Concerns 
Category I I1 111 

TSA #1 0 11 '123 134 
0 5 129 134 

TSA #4 1 21 231 253 

. - - A L  'rsA #2 
TSA #3 0 6 106 112 

OSHA Noncompliances 1112 
Noteworthy Practices 2 

Management Findings 
Self-assessment Findings 

34 

15 
I 



ENVIRONMENTAL SUBTEAM 

Donna A. Bergman 
Subteam leader 



ENVIRONMENTAL SUBTEAM 
MAJOR DISCIPLINES 

Air Quality 
Surface WaterIDrinking Water 
GioundwaterISoillSedimentslBiota 
Waste. Management 
Toxic and Chemical Materials 
Radiation 
Quality Assurance 
Inactive Waste Sites 

NEPA 



. Focus of Environmental Subteam 
Is on Programs 

. 

- Do They Exist? 
- Do They Work? 
- Will They Continue to Work? 

Most Findings Represent Areas Needing 
Significant Programmatic Improvement 

Many Findings Relate to a Lack of Formal 
Programs 

Observed Many Technical Deficiencies As 
Well 
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a 

a 

a 

0 

I 

ENVIRONMENTAL KEY FINQINGS 

Programmatic Improvements Needed .- ...__. in: 

Waste Management 

Effluent Releases 

Regulatory Permitting Management 

Environmental Oversight 



Waste Management Is Inconsistent 

Line Management Does Not Understand 
Responsibilities 

Oversight of Generators Is Weak 

Deficiencies in Waste Acceptance Criteria 
and Waste Characterizaton J 

Not Sufficiently Formalized - 
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ENVIRONMENTAL KEY FINDING 3 

ReguIatmy_€!wmit Strategy 
Management 

Management of Environmental Permits Is 
Fragmented li 

No Overall Strategy to Ensure Compliance 

Permit Requirements Are Not Clearly 
Understood _- 

Responsibility for Permit Delegated to Low 
Levels 
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' f i  - ENVIRONMENTAL FINDINGS: 

Poor Definition of Roles and Responsibilities 

Inconsistent Implementation of ORiequirements 

Poor Coordination and Communication 

Lack of Procedures 

Insufficient Formal Training 

No Follow-up Systems 

0 No Enforcement Mechanisms 



OVERALL ENVIRONMENTAL 
EVALUATION 

0 Inadequate Attention to Environment 

No Formal Program 

Key Environmental Protection Elements 
Absent 

Lack dt D.iscipline 

No Centralized Control 

Talented Individuals Not Used Effectively 

No Assurance of Environmental Protection 



THEROADTOCHANGE . 

e 

0 

a 

0 

Apply Rigor and Discipline to Environmental 
Protection 

Change from Reactive to Proactive 

Develop Effective Environmental Management 
Systems 

Recognize That You Are Personally 
Accountable for Environmental Protection 

. .  
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i LANL Tiger Team Assessment 
Safety and Health Subteam 

Charles Grua 

TSA Team #1 Charles Grua 
TSA Team #2 Leonard M. Lojek 
TSA-Team #3 Douglass S. Abramson 
TSA Team #4 Richard H. Lasky 
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I Los Alamos National Laboratory 
Tiger Team Closeout 

Safety and Health Subteam 

Duration 
September 23 through November 8,1991 

- Simultaneous with environmental and manabawot teams 

Scope 
. Los Alamos National Laboratory (LANL) 

(including Hot Dry Rock Geothermal Site) 

LANL Subcontractors 
- Johnson Controls World Services, Inc. 
- Mason and Hanger - Los Alamos County Fire Department 

\ - Cos Alamos Airport 
- Ross Aviation 

I 

DOE Los Alamos Area Office 

DOE Field Office - Albuquerque 
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Los Alamos National Laboratory 
Tiger Team Closeout a, 

ern 

Safety and Health Subteam 
Areas of Coverage 

1. Organization and Administration 

2. Quality Verification 

3. Operations 10. Radiological Protection 

12. Experimental Activities 

13. Site/Facility Safety Review 

4. Maintenance 

5. Training and Certification 

6. Auxiliary S y s t ~ m s  c. n 

7. Emergency Preparedness 

8. Technical Support 

9. Packaging and Transportation 

10. Nuclear Criticality Safety 

11. Security Safety Interface 

15. Worker Safety and Health 
OSHA Compliance Inspection 

16. Personnel Protection, 

17. Fire Protection 

18. Medical Services 

19. Explosives Safety 

20. Aviation Safety 

21. Natural Phenomena . 

r: . 
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8 Los Alamos National Laboratory 
Tiger Team Closeout 

Safety and Health Subteam 
I .  

Safety and Health Assessment Approach 

Technical safety appraisal performance objectives and criteria 
- DOE/EH-O135 

Procedures for conducting technical safety appraisals 
- DOE/EH-0129 

Representative sample of laboratory facilities 

- Focus on high and moderate hazard nuclear and non-nuclear 
facilities and activities 
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Los Alamos National Laboratory 
Tiger Team Closeout 

Safety and Health 
Subteam Composition 

TSA Team 

Appraiser from #1 #2 #3 #4 Total 

DOE-Headquarters 1 1 1 1 , 1  
DOE-Field off ices 0 1 '2  1 4 
DOE-Contractors 6 7 2 11 26 
Outside Consultants 19 11 11 14 55 

Total 26* 20 16 27 89 

* Includes 6 OSHA Compliance Inspectors used site-wide 
' Includes 2 Natural Phenomena Appraisers 
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I 

US. Department of Energy 

Safety and Health 

Categorized for seriousness 
" - Category I 

-a"-- ." -. - Catego*,II 

hazard and compliance 

- Compliance 1,2, or 3 
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Los Alamos National Laboratory 
Tiger Team Closeout 

TSA Team Y1 
Plutonium and Enriched 
Uranium 

Key Concerns 
Noncompliance with mandatory standards in the plutonium and 

Plutonium and enriched uranium activities can not demonstrate operations 

Training and certification programs do not fully support all safety and health 

DOE oversight of LANL and NMT activities has been ‘deficient in providing 

enriched uranium operations 

within an approved design basis and safety envelope. 

program activities.--,. 

guidance and timely approval of safety documentation. 

Noteworthy Practice 
The Glovebox Training Laboratory in TA-55 provides excellent 
hands-on training 
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@ Los Alamos National Laboratory 
1 mml Tiger Team Closeout 

Safety and Health 
TSA Team #3 Accelerators 

Key Concerns 

Management has not provided the guidance and oversight for 
conformance to ES&H requirements. 

Accelerator personnel do not receive the necessary safety training. 

Administrative controls have not been imposed on accelerator operations. 

L A M  accelerator facilities do not meet DOE and OSHA requirements. 

Significant deficiencies exist in the LANL fire protection program. 
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I ,  0) Los Alamos National Laboratory 
%ma Tiger Team Closeout 

Safety and Health 
TSA Team #4 Other Selected Facilities and Activities 

Key Conctms 
Category I concern related to providing shoring in excavations. 
LANL has not fully defined and implemented an organizational structure. 

LANL has not developed a plan for managing and applying its safety and 

LANL has not fully implemented many of the mandatory DOE safety, 

LAAO has not provided sufficient oversight and direction. 

health resources. 

health, and quality program requirements. 
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Los Alamos National Labora dory '[LiJ Tiger Team Closeout 
.. 

- Safety and Health Subtea im 

Enu 

LANL Worker Safety Non-Compliances 
OSHA 29 CFR 1910 & 1926 Standards 

WalkMlork Surfaces other. 

llronmerrtal Cont. 

ing 

I 

Composite Numbers/Percentages (Team 1 -4) 

Personal Protection 
33 

'Includes Hazardous Materials, I land 8 Portable Power Tools, Medical g First A d .  W ~ ! l ~ l ~ r ~ ~ / ( ; ~ ~ i i ~ n ~ ,  
Occupational Health 8 Environnlenl Corllrols, Fire Protection, and the Gencrirl I l t l iy  CI.I~J:,C) 



Los Alamos r National Laboratory 
Tiger Team Closeout 

Safety and Health Subteam 

LANL is moving toward the new DOE safety culture 

e A good start is evident 
= much remains ." 0 to be done 

0 Examine root causes 

Dedicate energy toward pursuit of excellence in all 
activities 
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Management & Organization 
7 Team 

Los Alamos National Laboratory 
Tiger Team Closeout 



Los Alamos National Laboratory 

Tiger Team Closeout 
~ -~ ~- 

Management and Organization Subteam 

Ralph Throckmortorr 
Yvonne Garbe 
Mayhue Bell 
Steven Casto 
Ray Duncan 
Charles Gilmore 
Roger Griebe 
Lisa Herrera 
Richard Loop 
Richard McCallum 
Marvin Norin 
Donald Parker 

Management and Organization Subteam Leader 
Assistant Management Subteam Leader 
Team Member 
Team Member 
Team Member 
Team Member 
Team Member 
Team Member 
Team Member 
Team Member 
Team Member 
Team Member 

Ronald Hultgren Deputy Tiger Team Leader 

c 
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Los Alamos National Laboratory 

Tiger Team Closeout 

Management & Organization 

Kev Findina 1: ES&H Proaram 
I Y J 

The Los Alamos National Lab-oratory does not have a 
comprehensive, fully integrated environment, safety, 
and health program. 
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@ Los Alamos National Laboratory 

Tiger Team Closeout 

Management & Organization - 
- c r - _  .. -’ *_ 

Kev Findina 2:. Oversiaht 

The Albuquerque Field Office, Los Alamos Area Office, 
and the Los Alamos National Laboratory have not fully 
implemented effective ES&H oversight programs to 
assure compliance with DOE policies, procedures, and 
standards. 
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Los Alamos National Laboratory 

Tiger Team Closeout 

Management & Organization 

Key Finding 3: Planning 

The Albuquerqiie Field Office, Los Alamos Area Office, 
and the Cos Alamos National Laboratory have not 
effectively incorporated ES&H issues and programs 
into their strategic planning process, which creates 
adverse impacts on the subsequent budgeting and 
resource allocation functions. 

- 
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Los Alamos National Laboratory 

Tiger Team Closeout 

Management 8t Organization 

Key Finding 4: Training 

The Albuquerque Field Office and the Los Alamos 
National Laboratory have not developed compre- 
hensive, integrated ES&H training programs that 
include adequate planning, controls, documenta- 
tion, and a validation process. 
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Self-Assessment Programs 

HQ - AL - LAAO - LANL 

Ron Hultgren 



1 Y,, .I Yl 

I Los Alamos National Laboratory 
Tiger Team Closeout 

"Tiger Team members will look primarily 
at two things: attitude and self-assessment. 
The former reflects employees' willingness 

to make the sought-after transition. The 
second reflects the Laboratory's ability 

to understand what's wrong so it can learn 
to do what's right." 

Sig Hecker 

August 23, 1991 
Los Alamos Ne wsbullclin 
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Los Alamos National Laboratory 
Tig-er Team Closeout 

Los Alamos National Laboratory 

Program is not comprehensive, institutionalized, or approved by DOE 

Laboratory Assesment Office 

- Good Plan - much work to implement 
I 

Starling 

Trending 

Lessons Learned 

Corrective Action Process Improvements 

- Prioritization Process 

- Comprehensive Tracking 

- Responsive 

\ 
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. 

Field Office/Area Office 

0 Organizational Institutionalization 

0 Staff Communication 

Full Implementation of Management Systems * 
' 

'I 
- I - -  ~ 

n 
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Self-Assessments Reports 

Organization . Fully Partially Not = Identified 

LANL 

LAAO '1 5% 

33%- 

28% 

23% 

57% 

AL 7% 24% 69% 

HQ 0% 0% 100% 
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L I Q U I D  WASTE LINE OVERFLOW 

A T  

DIAMOND DRIVE AND PAJARITO ROAD 

September 3, 1974 

I. SUMMARY OF CAUSES FOR THE &LEASE 

The g rav i ty  flow sec t ion  of the rad ioac t ive  l i q u i d  waste t r a n s f e r  l i n e  

from Diamond Drive and Pajar i to  Road t o  TA-50 w a s  replaced with a polyethylene 

(poly) l i n e  i n  August, 1974. The f i r s t  flow t e s t  w a s  conducted on August 26, 

1974. 

s t a t i o n  SM-700, l i q u i d  appeared i n  t h e  manhole a t  TA-48 when the, TA-48 sump 

pump w a s  tu rned  on. It w a s  decided to  replace t h e  open manhole with a s o l i d  

p ipe  connection which w a s  completed and t e s t e d  on August 30, 1974. On t h i s  

da t e  a memo from L. A, Emelity, A s s i s t a n t  Group Leader, H-7, t o  'ENG-2 re- 

quested that a capac i ty  study of the  new l ine be i n i t i a t e d ,  including s a f e t y  

f e a t u r e s  a t  TA-48, SM-184, SM-700 and the manhole a t  Diamond and P a j a r i t o ,  

SM-7 36. 

With a flow of approximately 378 l i ters/min (100 gal/min) from pump 

C. W. Christenson, H-7 Group Leader, w a s  concerned that the  pressure a t  

t h e  new TA-48 junct ion would exceed t h e  pressure  r a t i n g  of the  poly pipe 

during condi t ions  of m a x i m u m  flow, Therefore,  on September 3, 1974, he ar- 

ranged f o r  The Zia Co. to  i n s t a l l  a pressure  gage on the  l i n e  a t  t h e  po in t  i n  

quest ion,  and ordered H-7 personnel t o  begin a series of tests. Pump rates 

from lift stat ion SM-700 were s t a r t e d  a t  378 l p m  (100 gpm) and increased t o  

568 l p m  (150 gpm) , 757 l p m  (200 gpm) , and 908 l p m  (240 gpm) . A t  t h e  same 

t i m e  the sump pumps a t  TA-48 were a c t i v a t e d  and t h e  pressure  gage w a s  observed 

t o  determine i f  any s i g n i f i c a n t  p re s su re  developed. Radio communications 

were maintained during the  test by operators a t  TA-48 and SM-700. 

was stationed a t  manhole SM-736, 

N o  observer 

About 10 minutes af ter  the SM-700 pump rate w a s  increased to 908 lpm 

(240 gpm) , t h e  manhole a t  Diamond and P a j a r i t o  (SM-736) overflowed. 
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11. FINDINGS 

A. Description of Faci l i t ies  Involved 

I n d u s t r i a l  wastes from TA-3 a r e  c o l l e c t e d  a t  SM-700 by means of a 

g rav i ty  p ip ing  system. They are then pumped through a forced main to  manhole 

SM-736 near  Diamond Drive and Pajar i tc t  Road, The waste then flows by g rav i ty  

from SM-736 t o  TA-50, t h e  i n d u s t r i a l  waste t reatment  s i t e ,  f o r  f i n a l  treatment.  

Other wastes are f e d  i n t o  t h i s  .gravi ty  l i n e  from the  Occupational Health Labora- 

t o r y  (OHL) , SM-184, .and from the  Radiochemistry Building (RC-1) , TA-48. 

On Ju ly  9,  1974, a leak  i n  t h e  v i t r i f i e d  c l ay  g rav i ty  l i n e  was d i s -  

covered approximately 600 meters east of  manhole SM-736. The l eak  was repaired 

and t h e  l i n e  returned to serv ice .  However, as a r e s u l t  of  t h e  leak  and concern 

f o r  the  condi t ion of t h e  12-year-old system it w a s  decided t o  replace the  

e x i s t i n g  p ipe  with poly p ipe ,  with the  exception of e x i s t i n g  cast i ron  p ipe  

sec t ions  a t  road cross ings  and t h e  new TA-55 sec t ion .  The replacement was t o  

be temporary for use u n t i l  a permanent l i n e  could be funded, designed and in- 

s t a l l e d .  

Design of t h i s  temporary l i n e  w a s  d i c t a t e d  by t h e  dec is ion  t o  p u l l  

poly pipe through t h e  15.2 c m  (6 inch) v i t r i f i e d  c l a y  pipe. The poly p ipe  

used w a s  13.7 c m  (5.375 inches) O.D. wi th  a w a l l  th ickness  of  0.76 cm (0.30 

inches) .  A f t e r  f u r t h e r  review, however, t h e  plan w a s  changed and t h e  poly 

p ipe  w a s  l a i d  i n  a sand bed t rench  bes ide  the  e x i s t i n g  l i ne .  The suppl ie r  

r a t e d  t h e  capac i ty  of the poly p ipe  a t  90 p e r  cen t  of t h e  15.2 c m  c l ay  pipe. 

-Although no detailed engineer ing flow c a l c u l a t i o n s  w e r e  made f o r  t he  l i n e  

be fo re  i n s t a l l a t i o n ,  a memo dated’August 30, 1974 from H-7 to  ENG-2, requested 

t h a t  a study be made of t h e  capac i ty  of t he  line, and necessary s a f e t y  f ea tu res ,  

inc luding  recommendations of pumping rates from SM-700 and TA-48. 

Pipe i n s t a l l a t i o n  w a s  completed on August 23, Tie-ins w e r e  made 

August 24-25 and the first flow w a s  i n i t i a t e d  August 26. During i n i t i a l  t e s t s  

w i t h  flow rates from SM-700 of 284 to 378 l p m  (75-100 gpm), it was observed 

t h a t  when the pumps from TA-48 sumps were i n  opera t ion ,  t h e  water i n  the  TA-48 

manhole rose several f ee t .  It  w a s  decided to remove the manhole and connect 

the TA-48 l i n e  d i r e c t l y  to  the g rav i ty  waste l i n e ,  This w a s  accomplished 
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August 30, and t h e  connections were t e s t e d  by pumping from SM-700 a t  378 lpm 

(100 gpm). N o  l e a k s  were observed.. 

B. Overflow Inc ident  . 

On September 3 ,  1974, a pressure  gage w a s  i n s t a l l e d  i n  the  l i n e  a t  

t he  TA-48 connection t o  determine the  pressure  a t  d i f f e r e n t  flow r a t e s  from 

SM-700 with the  TA-48 sump P U I S  i n  operat ion.  The t e s t  began a t  1:15 p.m., 

with a flow rate of  378 lpm ($00 gpm) a t  SM-700. 

l y  increased  t o  908 .lpm (2400$pm) by 2:05 p.m. 

t w o  sump pumps a t  TA-48 were ac t iva ted .  The h ighes t  p ressure  observed during 

t h i s  per iod  w a s  approximately 1 psi. 

r: 
The flow r a t e  was incremental- a 

During this period of t i m e ,  

C. W. Chris tenson,  who had been observing the  t e s t  a t  TA-48, re turned 

to h i s  o f f i c e  a t  2:15 p.m.,  and a t  2:30 p.m. received word t h a t  the  manhole a t  

Diamond Drive and Pajar i to  Road w a s  overflowing. Christenson drove to  TA-48 

and i n s t r u c t e d  the  observer  t h e r e  t o  r a d i o  SM-700 and have the pumps shut  o f f .  

Christenson then drove t o  manhole SM-736. H e  found the  fl’ow had reached the 

e x i t  and en t r a rxe  areas of t h e  CMB Building w e s t  parking lot, and w a s  almost 

to  t h e  guard ga te  entrance.  

opening near t h e  w e s t  parking l o t  entrance.  

t h e  guard s t a t i o n  phone t o  cal l  D r .  George Voelz, H-Division Leader, J i m  

Water was also running i n t o  t h e  storm d ra in  

AT 2:43 p.m., Christenson used 

Parsons, ENG-4 Group Leader, and the  AEC Fire  Department. The F i r e  Department 

log records an incoming cal l  a t  2:44 p.m. Christenson in s t ruc t ed  firemen t o  

f l u s h  t h e  l i q u i d  along the w e s t  g u t t e r  i n t o  t h e  storm drain.  However, Henry 

Aranda, H-1, ordered t h e  f lu sh ing  to  stop, t o  prevent  t h e  increase  of contami- 

na ted  l i q u i d  which would have t o  be absorbed i n  cheesecloth or vacuumedup by 

w e t  vacuum procedures. An est imated 20 to 40 l i ters  of  water w a s  introduced 

intQ the 

C. 

Co. w e r e  

s p i l l  from a fire hose. 

Cleanup Operations 

By 3 : 3 0  p .m, ,  r ep resen ta t ives  of H-DO, H-1, H - 8 ,  ENG-DO, and The Zia 

presen t  and t h e  fol lowing cleanup operatons were i n i t i a t e d .  

1. Street w a s  barr icaded and ga te s  a t  CMR Building guard 

s t a t i o n  c losed  to  t raff ic  by 3:15 p.m. 
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2. Temporary plywood ramp f o r  e x i t  o f  t r a f f i c  from CMR parking 

l o t  w a s  completed by 4:15 p.m. 

3. Vacuum and mop up of puddles i n  above a reas  was accomplished 

by 4:30 p.m. 

4. Earthen dam w a s  constructed i n  Mortandad Canyon which had 

received w a s t e  flowing through t h e  storm d r a i n  opening a t  t h e  west parking l o t  

entrance.  

contamination. 

I 
A 2 meter dam w a s  $ompleted by 5:OO p.m. below area of de tec tab le  

I 
0 

5. Cleanup and bagging of  loose d i r t  i n  a r e a  of  s p i l l  was com- 
p l e t e d  by 7:OO p.m. .. 

6. All contaminated pavement w a s  covered with 2 l aye r s  of  

a s p h a l t i c  (popcorn) mix by 11:30 p.m. 

7. Contaminated d i r t  w a s  removed from t h e  a rea  of manhole SM-736 

t o  a depth of  4-10 inches. D i r t  w a s  packaged i n  p l a s t i c  l i n e d  cardboard boxes 

and t ranspor ted  t o  TA-54, s o l i d  w a s t e  b u r i a l  trench. 

by 11:45 p.m. 

Fresh d i r t  was subs t i t u t ed  

8. Cleanup of contamination i n  storm d r a i n  under Diamond Drive 

t o  Mortzndad Canyon began 11:OO a.m., September 4 ,  and w a s  completed by mid- 

night .  

9. Removal of contaminated s o i l  i n  Mortandad Canyon s t a r t e d  

September 5, and w a s  completed by noon September 6. 

10. From 3:30 p.m. through 11:30 p.m., September 3, t h e  following 

groups cooperated in d i r e c t i n g  t r a f f i c  i n  the  area: 

Secur i ty  Force and t h e  Los Alamos Pol i ce  Department. 

AEC F i r e  Department, h C  

D. Cause of t h e  Overflow 

I n i t i a l  i nves t iga t ion  i n d i c a t e s  t h e  following were con t r ibu t ing  

f a c t o r s  t o  t h e  manhole overflow a t  Diamond and Pa ja r i to :  

1. Line capac i ty  w a s  inadequate t o  handle 908 lpm (240 gpm) 

pumped from SM-700 i n  conjunction with the  pumping operat ion a t  TA-48. Engi- 

neer ing c a l c u l a t i o n s  provided September 1 2 ,  and September 13, show t h a t  
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overflow of manhole SM-736 is  imminent when SM-700 pumping r a t e  reaches 946 lpm 

(250 gpm) without pumping a t  TA-48. 
I 

2. Although t h e  people involved recognized the need f o r  a capac,- 

i t y  study of t h e  new l i n e ,  and requested t h a t  s a fe ty  systems t o  prevent over- 

f l o w  be inves t iga t ed ,  pumping began before  such a study w a s  completed. 

3.  When pumping d id  begin on the  new l i n e ,  observers  were 

s t a t ioned  a t  SM-700 and TA-48, bu t  no t  a t  manhole SM-736 o r  a t  SM-184. 

111. ASSESSMENT O F  HAZARDS FROM OVERFLOW 

1. Por tab le  a i r  samplers used a t  t h e  overflow s i te  de tec ted  no radio- 

active a i rborne  p a r t i c u l a t e s .  

2. The overflow volume w a s  es t imated a t  from 500 t o  1,000 gallons.  The 

A t  this l e v e l  (and vo lme)  1 t o  2 mCi of 238Pu 

,, 

Pu concentrat ion of  a sample taken from l i q u i d  i n  the  parking l o t  a t  t he  CMR 

Building w a s  1.3 x 10 dpm/l. 
6 

w e r e  r e l eased  t o  t h e  environment. 

3. Water samples taken below t h e  storm dra in  discharge into Mortandad 

Canyon prior to  cleanup showed concent ra t ions  ranging from 2.16 x lo4 t o  

2.04 x 10 dpm/l. S o i l  samples i n  the  same area showed concentrat ions of 20 5 

7 t o  400 dpm/g. 

4. AEC Appendix 0524, Standards f o r  Radiation Pro tec t ion ,  give con- 

cen t r a t ion  guides f o r  l i q u i d  releases containing plutonium as follows: 

Cont ro l led  areas 220,000 d/m/l 

Su i t ab le  f o r  discharge t o  publ ic  s a n i t a r y  

sewers. 

Uncontrolled areas 11,000 d/m/l 

Within dr inking  water l i m i t s .  

5. Prompt and vigorous a c t i o n  taken by personnel of the H e a l t h  Division, 
I 

Engineering Department and The Z i a  Co. prevented any hazard t o  t h q p u b l i c .  A 

l a r g e  percentage of the  r a d i o a c t i v i t y  w a s  co l l ec t ed ,  packaged, and t r ans fe r r ed  

to  t h e  c o n t r o l l e d  area f o r  s o l i d  was.te a t  TA-54. 

I 
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IV.  SHORT-TERM PREVENTION MEASURES 

1. SM-736 manhole a t  Diamond and P a j a r i t o  w i l l ' b e  under constant  s u z v e i l -  

lance whenever SM-700 is  pumping. 

2. SM-700 pumping r a t e  w i l l  be l i m i t e d  t o  a maximum of 454 lpm ( 1 2 0  gpm). 

3. Inspec t ions  have been i n i t i a t e d  t o  monitor tank l e v e l s  a t  SPl-700 and 

a t  c o l l e c t i o n  p o i n t s  i n  the  TA-3 area t o  prevent poss ib le  overflow i n  o the r  

areas of the  system. 

automatic opera t ion  a t  SM-700. 

This manual monitoring w i l l  ,replace t h e  previous mode of 

4. A previously unused 132,000 l i t e r  (35 ,000  ga l )  tank w i l l  be  inspected 

and readied f o r  use as a backup t o  the  SM-700 s to rage  system i n  the  event  of a 

power f a i l u r e .  

5. A s tandard  opera t ing  procedure has  been issued i n  September 1974, t o  

cover d e t a i l s  of t h e  c o n t r o l s  descr ibed above. 

V. LONG-TERM CORRECTIVE MEASURES AND PROCEDURES 
I 

1. Deta i led  l i n e  capac i ty  tests must be expedi ted t o  e s t a b l i s h  maximum 

flows from SM-700 i n  add i t ion  to  maximum capac i ty  l i m i t s  f o r  combined flow!; 

f r o m  SM-700 pumping, 0HL.gravity flow cont r ibu t ion  and TA-48 pumping. 

2. It must be  e s t a b l i s h e d  i f  a d d i t i o n a l  vent ing o f  t h e  new poly l i n e  is 

necessary. 

3. An economical way of monitoring t h e  e n t i r e  system, and a means of re- 

tu rn ing  it t o  a s a f e  automated operat ion should be found. Necessary emergency 

monitor-ing initiated immediately a f t e r  t he  overflow inc iden t  is too  expensive 

f o r  t h e  long-term - even f o r  t h e  expected 4-year l i f e  of the poly l i n e  system. 

4. Engineering studies o f  a l t e r n a t i v e s  t o  the  open manhole a t  SM-736 or 

redundant s a f e t y  c o n t r o l s  should be  expedited. 

5. Consideration should be given for design and cons t ruc t ion  of  a new 

c o l l e c t i o n  and t r a n s f e r  system f o r  the i n d u s t r i a l  waste. 

6. Though d i f f i c u l t ,  because of  overlapping d i s c i p l i n e s ,  a chain of 

command, a t  l e a s t  i n  t h e  area o f  environmental concern, should be e s t ab l i shed  

t o  expedi te  emergency action' i n  inc iden t s  such as t h e  recent  overflow of SM-736. 
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Though cooperakion appears exce l l en t  between LASL, Z i a  ind  other agencies ,  a 

p i c t u r e  of some confusion emerged during inves t iga t ion  of this inc iden t ,  with 

seve ra l  witnesses saying,  i n  e f f e c t ,  " W e  couldn ' t  f i n d  ou t  who had command. W e  

had t roub le  f ind ing  out  who could t e l l  US what t o  do." 

V I  CONCLUSIONS 

LASL w a s  fo r tuna te  i n  seve ra l  areas:  t h e  type of contamination w a s  no t  

extremely hazardous t o  t h e  environment, the  amount of contamination was r e l a -  

t i v e l y  l imi t ed ,  cleanup opera t ions  were not  too d i f f i c u l t ,  and personnel in- 

volved r eac t ed  w e l l ,  quickly,  and e f f i c i e n t l y .  

However, t h e  type of contamination is immaterial  when viewed from public 

r eac t ion ,  which does n o t  d i s t i ngu i sh  r e a d i l y  between t r u l y  hazardous material 

and l o w  l e v e l  r e l e a s e s  - w e  cannot a f f o r d  unfavorable pub l i c i ty .  
I 

Human error appears t o  be t h e  key f a c t o r  i n  t h i s  inc ident ,  I J L Y ?  

Although,concern w a s  demonstrated f o r  t h e  s a f e t y  o f  f3e new system, a s  

evidenced by t h e  reques t  f o r  an engineer ing capac i ty  s tudy,  t he  concern for 

t h e  new pipe connections to the g r a v i t y  l i n e  a t  TA-48 obscured t h e  need t o  

monitor t h e  open connections i n  the  system a t  SM-736 and SM-184. Maximum flow 

i n  the  new system a t  t h i s  p o i n t  w a s  378 lpm (100 g p m )  - it should no t  have 

been increased  u n t i l  engineering s t u d i e s  were complete. 

In  a l l  f a i r n e s s ,  it should be pointed o u t ,  t h a t  the  supp l i e r  had informed 
I 

those involved i n  i n s t a l l a t i o n  of  the new l i n e ,  t h a t  the  Qoly p ipe ,  though 

smaller i n  diameter than t h e  o l d  v i t r i f i e d  c l a y  pipe, ,would ca r ry  "up t o  90 

per cen t  of t h e  o l d  system." - o r  about 1135 l p m  (300 g p m ) .  
i 

I 
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P. 0. Box 1663 

Los hlarnos, New Mexico 87544 

/- 7 

's 7\kc!f: u Vi/oo ' ,  

C3/Y i f ,  

I 

' ,  ... 
. I .  . ' 4  
. .. Dec. 4, 1974 

Mr. John Rogers 
State of New Mexico Environmental 

P. 0. Box 2348 
Santa Fe, New Mexico 87501 

Improvement Agency 

Dear John : 

Here is a table of the results of this years' analysis 
of Rio Chama and Rio Grande waters for plutonium. We 
analyze 500 ml of water filtered through a 0.45 micrometer 
membrane filter. Since we correct for detector background, 
we should expect the results of samples containing no 
plutonium to be distributed evenly about zero (i.e., equal 
numbers of positive and negative results). Results whose 
range at the 95% (2 a) confidence level include zero are 
not statistically different from zero. 

* - .  
We analyzed all the filtered sediment samples during ... 1973 and found no significant plutonium activity above 7 1  

normal fallout levels. We analyzed the filtered sediment . I  

samples from only the February collection this year and . .  ., I -  9 

those data are as follows: 

Location 
Sediment 
Weight (9) 

Plutonium Activity (pCi/Sample) 
238 239 

Otowi 0.05 0.004 f 0.004 0.000 0.010 
Embudo 0.05 '0.001 0.002 0.001 f 0.003 
Cochiti 0.03 -0.008 f 0.004 -0.001 5 0.007 4 

a ,  Bernalillo 0.12 0.006 f 0.013 -0.003 f 0.012 
', 
- ,  
.r 
L U  

Chamita 0.14 0.003 f 0.004 -0.003 f 0.003 

.,. 

AN EQUAL OPPORTUNITY &MPI.OYER 



, 
I' 

TO: Mr. John Rogers 

LOS A L A M O S  SCIENTIFIC L A B O R A T O R Y  
" N I V E R S I T Y  O F  C A L I F O R N I 4  

I 4LAMOS. N E W  MEXICO 87544 
8 

DATE: Dec. 4 ,  1974 

I hope this information is helpful to you. If 
you have any questions, please call me. 

Yours truly, 

Stewart M. Lombard 
' H-8. Environmental Studies 

Enclosure 

cc: LaMar Johnson, H-8 Group Leader 
Keith Schiager, H-8 A l t .  Group Leader 
William Purtymun, H-8 
Richard Peters, H-8 

. ,' 
I 
I'; 

.,. 
-7 

... 
4 .. 



R i o  Grande @ O t o w i  Pu-238 
Pu-239 

R i o  Grande @ Embudo Pu-238 

io Grande @ Cochiti PU-238 

Rio Grande @Bernalillo Pu-238 

Pu-239 

Pu-239 

Pu-239 
Rio Chama @ Chamita Pu-238 

Pu-239 

Results o f  Plutonium Analysis (pCi/ll) for 1974 
.. 

February April July October 

-0.003 f 0.014 0.005 f 0.008 -0.005 0.003 0.024 f 0.040 
0.040 f 0.023 0.008 f 0.005 -0.013 f 0.014 -0.004 f 0.002 
0.000 f 0.010 0.29* 5 0.03 0.018 f 0.064 -0.006 2 0.007 
0.004 f 0.010 0.015 f 0.011 -0.13 f 0.11 -0.002 f 0.005 

0.003 f 0.008 0.017 f 0.009 -0.005 f 0.002 0.002 f 0.009 
0.017 f 0.010 . 0.011 f 0.009 0.004 f 0.005 -0.005 f 0.003 

-0.002 f 0.006 0.013 f 0.011 -0.019 f 0.026 -0.018 f 0.005 
0.028 f 0.014 0.025 f 0.013 -0.011 f 0.026 0.001 f 0.007 

0.001 f 0.013 -0.00'9 f 0.018 
0.001 f 0.010 -0.004 f 0.030 

**  **  

*Suspect'lab contamination, will re-analyze 
**No chemical recovery, will re-analyze 

Note: Uncertainties are at the 67% confidence level (lu) and 
are based solely on nuclear counting statistics. 
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Publicly R a b b l e  

OFFICE M E M O R A N D U M  
TO : LaMar J. Johnson, H-8 Group Leader DATE. March 1 3 ,  1975 

FROM W. John Smith, H - 8  

SUBJECT : REQUESTED INFORbIATION CONCERNING CLEANUP OF WASTE OVERFLOW 
AT MANHOLE #736 ON DIANOND DRIVE 

SYMBOL : H8-75-88 

MAIL STOP: 490 

Most of the information requested was contained at 
least in part in the final "Report on Acid Waste Line and . 

There were, however, several items of interest which were 
omitted from that report; these I have Appended to this note. 

,Diamond Drive Cleanup" compiled by Eric Fowler, H-7. 

I will briefly list the answers to these basic questions 
of the letter from W. Crismon, Jr.: 

1. Size of area 
2 .  Area cleaned up 
3.  Area remaining uncleaned 
4 .  Verification of  analysis values 
5 .  Remaining levels of contamination 

Where necessary I will refer to the appropriate maps and 
tables in the attached memos. 

1. Size of Area 

A sketch of the entire area is given in Fig. 1 of 
Appendix A. 

a) Around Manhole 

See Fig. 2 of Appendix A .  Approximately 
25 ft x 35 ft = 875 ft2 

b) Gutter along Diamond Drive 

Approximately 2 ft x 400  ft = 800 ft2 

c )  Puddle areas in entrance and exit of CbfR parking 
lot and at CNR guard g a t e  

Approximately 2 0  ft x 1s ft each = 5 x 300 ft2 
= 900 f t 2  



TO: Lablar J. Johnson  - 2 -  

LL ALAMOS SCIENTIF!C LABORATORY 
U N I V E R S I T Y  O F  CALIFORNIA 

L W  ALAMOS. NEW MEXICO 87544 

DATE: March 13, 1975 

d )  Storm Dra in  

Approx ima te ly  200 f t  x 1 f t  wide = 200 f t 2  

I e )  Mortandad Canyon 

A p p r o x i & t e l y  1 6 0  f t  x 3 f t  = 480 f t 2 .  
See F i g .  1 iq’ Appendix B.  

T o t a l  Area 3255 fto2 

2. Area Cleaned  Up 

a) Around Manhole 

This a r e a  was s t r i p p e d  o f  s o i l  t o  4 - 1 0  i n c h e s .  
I t  was s u b s e q u e n t l y  b a c k f i l l e d  w i t h  s o i l ,  c o v e r e d  
w i t h  a s p h a l t ,  and f u r t h e r  c o v e r e d  by a n  a s p h a l t  
c o v e r e d  e a r t h e r n  d i k e  f o r  c o n t a i n i n g  any f u t u r e  
l e a k s .  

This a c t i o n  t a k e n  i n  l i e u  o f  c o m p l e t e l y  d e -  
c o n t a m i n a t i n g  t h e  a r e a  i s  j u s t i f i e d  by t h e  
p r o b a b l y  removal  o f  t h i s  manhole and  o v e r l a y i n g  
e a r t h  a t  some t i m e  i n  t h e  f u t u r e .  

b )  Diamond Drive and Puddle  Areas  

These  a r e a s  were d e c o n t a m i n a t e d  t o  a d e p t h  
of  a b o u t  1 0 - 1 2  i n c h e s  by removal  o f  a l l  pavement 
and  c u r b i n g  and some b a s e  c o u r s e  m a t e r i a l .  

c) Storm D r a i n  I 

This underg round  c u l v e r t  was decon tamina ted  
by f l u s h i n g  w i t h  a c h e l a t i n g  s o l u t i o n  and l a r g e  
q u a n t i t i e s  o f  c l e a n  w a t e r .  

d)  Mortandad Canyon 

This s t r i p  o f  nar row s t r e a m  bed w a s  e x c a v a t e d  
by backhoe and f r o n t  end l o a d e r  t o  a d e p t h  o f  
12-24 i n c h e s .  

D e t a i l e d  d e s c r i p t i o n s  o f  t h e s e  o p e r a t i o n s  3re 
c o n t a i n e d  i n  t h e  above ment ioned  f i n a l  r e p o r t ,  and 
some d i s c u s s i o n  i s  g i v e n  i n  t h e  appcnded memos. 
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LO8 ALAMOS.  NEW MEXICO 07544 

TO: L a "  J, Jonnson - 3 -  DATE: bIarch 1 3 ,  1 9 7 5  

3 ,  Area Remaining Uncleaned 

a) Around Manhole 

Only this area is known to be still contami- 
nated, 

b) Storm Drain 

It might be expected that residual activity 
still exists in the culvert. 

c )  Mortandad Canyon 

Analysis for activity below the sensitivity 
of the FIDLER were not made, thus low level con- 
tamination may potentially exist. 

4 .  Verification of Analysis Values 

a) Around Manhole 

Several means of measurement were used; 
Fidler, Alpha Survey, and Soil Sampling data 
appear in Appendix A .  

b) Diamond Drive and Puddle Areas 

A great deal of data is presented i'n the final , 

report. bIeasurements were made by FIDLER, ZnS 
alpha counting of soil samples, acid leaching o f  
soil samples, and by total Pu chemical analysis of 
soil samples. 

c )  Storm Drain 

Analysis of water samples provided the data . 
in Appendices B and C. 

d) Mortandad Canyon 

Water and sediment samples and FXDLER meas- 
urements were conducted before cleanup. Only 
F I D L E R  readings were used to determine level of 
decontamination, apparently no post-cleanup 
sediment and water samples were taken. See * 

Appendices B and C. 

5 . '  Remaining Levels of Contamination 

a)  Around Flanhole 
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LO8 ALAMOS.  NEW MEXICO 8 7 S 4 4  0 

DATE: March 13, 1975 

Contamination rernalns as descri-ed i n  
Appendices A and C, but stabilized under asphalt 
and soil. 

b) Diamond Drive and Puddle Areas 

These are well documented in the final report 
as having beer: completely decontaminated. Indeed 
the average aI!pha activity after cleanup was found 
to be lower tflan the ambient soil background. 

I 

O 

c )  Storm Drain 

The contamination, if any, remaining in this 
culvert is such that effluent water is at or close 
to background levels for alpha activity. See 
Appendices B and C. 

d) Mortandad Canyon 
I 

As described in Appendices B and C this area 
was decontaminated below the detection limit of 
the FIDLER. Experience has shown that this level 
may be as high as 100-150 pCi/g in soil, but the 
volume and depth o f  soil removed from the stream 
bed suggest that the residual activities are 

’ probably quite low if not background. 

WJS:mar 
Attachments: Appendix A - Memo H8-74-337 

Appendix B - blemo H8-74-339  
Appendix C - blemo H8-74-344  
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LOS A L A M O S  SCIENTIFIC L A O O A A T G 8 Y  
UNIVERSITY OF CALIFORNl4  

LOS ALAMOS. NEW MEXICO a x u  

OFFICE MEMORANDUM 
TO : LaMar J.  Johnson H8 Group L e a d e r  DATE: September 6 ,  1974  

FROM : W i l l i a m  Goode 3 
SUBJECT - S U M M A R Y  OF M O N I T O R I N G  RESULTS A S S O C I A T E D  W I T H  THE A C I D  WASTE 

SYMBOL : H8-74-337 
' L INE " S P I L L " ,  9 -3 -74  

I .  Area  and  L e v e l s  o f  C o n t a m i n a t i o n  

An o v e r f l o w  o f  r a d i o a c t i v e l y  c o n t a m i n a t e d  r a w  w a s t e  
f r o m  TA-3 r e s u l t e d  i n  t h e  c o n t a m i n a t i o n  o f  an  a r e a  
i m m e d i a t e l y  s u r r o u n d i n g  Manho le  TA-3-736 and a 
p o r t i o n  o f  Diamond D r i v e  f r o m  Manhole 736 t o  t h e  
s t o r m  d r a i n a g e  i n l e t  n e a r  t h e  CMR B u i l d i n g  ( T A - 3 - 8 4 ) .  
See a t t a c h e d  S t r u c t u r e  L o c a t i o n  Map o f  TA-3. 

The l e v e l s  o f  c o n t a m i n a t i o n  ( a c t i v i t y  assumed t o  be 
>90% 2 3 8 P u )  a s  d e t e c t e d  w i t h  hand h e l d  a l p h a  m o n i t o r s  
and  t h e  H8 LAFPHA/FIDLER x - r a y  d e t e c t i o n  s y s t e m  a r e  
o u t l i n e d  b e l o w .  

' A .  

B. 

C o n t a m i n a t i o n  l e v e l s  e n c o u n t e r e d  b e f o r e  t h e  c l e a n -  
up o f  t h e  s o i l  c o v e r e d  a r e a  i m m e d i a t e l y  s u r r o u n d i n p  
manho le  736 

1 .  LAFPHA/FIDLER I n f o r m a t i o n  

A s c a n n i n g  s u r v e y  o f  t h e  a r e a  i m m e d i a t e l y  
s u r r o u n d i n g  t h e  o v e r f l o w  p o i n t  was c a r r i e d  
o u t  i n  an  a t t e m p t  t o  e s t a b l i s h  r e l a t i v e  
l e v e l s  o f  c o n t a m i n a t i o n  w i t h i n  t h e  a r e a .  
The r e s u l t s  a r e  l i s t e d  i n  F i g u r e  1. 

2. P o r t a b l e  A l p h a  M o n i t o r  I n o r m a t i o n  

F i g u r e  2 l i s t s  t h e  i n f o r m a t i o n  g a t h e r e d  by 
Don Gibbons ,  H - 1  w i t h  a hand h e l d  a l p h a  
c o u n t e r .  

C o n t a m i n a t i o n  l e v e l s  e n c o u n t e r e d  b e f o r e  t h e  c l e a n -  
u p / c o v e r - u p  o f  t h e  f l o w  p a t h  a l o n g  Diamond D r i v e  
t o  t h e  CMR q u a r d  s t a t i o n  

1 .  LAFPHA/FIDLER I n  f o r m a t  i o n  

A s c a n n i n g  s u r v e y  ( o f  t h e  same n a t u r e  a s  t h a t  
p r e s e n t e d  i n  F i g u r e  1 )  was c a r r i e d  o u t  a l o n g  
t h e  W c u r b  on Diamond D r i v e  f r o m  t h e  s o u r c e  t o  
t h e  p o i n t  w h e r e  t h e  c o n t a m i n a t i o n  e n t e r e d  t h e  
s t o r m  d r a i n  n e a r  t h e  g u a r d  s t a t i o n  a t  t h e  C M R  
b u i l d i n g , .  R e f e r  t o  t h e  a t t a c h e d  T A - 3  s t r u c t u r e  
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To: LaMar J .  Johnson - 2 -  DATE: September  6 ,  1 9 7 4  

l o c a t i o n  p l a n  f o r  a s k e t c h  o f  t h e  c o n t a m i n a t i o n  
p a t h .  

A t  t h e  t i m e  of  t h i s  s u r v e y ,  t h e  a r e a  n e x t  t o  
t h e  W .  c u r b  ( = 2 '  w i d e )  h a d  a l r e a d y  been cove red  
w i t h  a s p h a l t .  I n  g e n e r a l ,  no  c o n t a m i n a t i o n  was 
d e t e c t e d  a l o n g  Diamond Dr ive  w i t h  t h e  e x c e p t i o n  
o f  t h e  en t r anceways  t o  t h e  C M R  p a r k i n g  l o t  which 
h a d  n o t  b e e n , c o v e r e d  y e t  a n d  where i t  was e v i d e n t  
from the  wet?ess  t h a t  c o n t a m i n a t i o n  was p r e s e n t .  
T h e  r ange  o f j  L A F P H A / F I D L E R  c o u n t  r a t e s  i n  t h e s e  
a r e a s  was from 1 K  t o  4K cpm g r o s s  ch 2 .  

A l p h a  m o n i t o r i n g  i n  t he  a r e a s  a l o n g  Diamond Dr. 
was done by H-1 a n d  t h e  a l p h a  c o u n t  r a t e  i n -  
f o r m a t i o n  i s  a v a i l a b l e  from them. 

0 

11. Clean-up P r o c e d u r e  

A .  S o i l  cove red  a r e a  immedia t e ly  s u r r o u n d i n g  manhole 736 

Z i a  l a b o r e r s  were used t o  remove the  con tamina ted  
s o i l  t o  a d e p t h  v a r y i n g  f r o m  = 4 t o  1 0 " .  A t  t h i s  
p o i n t ,  c o n t a m i n a t i o n  l e v e l s  were reduced  sub-  
s t a n t i a l l y  and i t  was f e l t  t h a t  b a c k f i l l i n g  w i t h  
c l e a n  s o i l  would e f f e c t i v e l y  c o n t a i n  t h e  a c t i v i t y .  
See  Figure 3 f o r  c o u n t  r a t e s  e n c o u n t e r e d  a f t e r  
t h e  c l e a n - u p  o p e r a t i o n  ended 9 - 3 - 7 4  = 11:30 P.M. 

A l l  the a r e a s  o f  c o n t a m i n a t e d  roadway were cove red  
w i t h  a s p h a l t  and packed.  

111. I n t e r p r e t a t i o n  o f  LAFPHA/FIDLER Data 

After  t h e  d a t a  was t a k e n  a t  t h e  s p i l l  a r e a ,  an a t t e m p t  
was made t o  c o r r e l a t e  t h e  r e s u l t s  t o  known amounts o f  
c o n t a m i n a t i o n .  

A .  Detector = 1"  from s o i l  s u r f a c e  

S o i l  s amples  o f  known a c t i v i t y  were coun ted  w i t h  
a d e t e c t o r  t o  s o i l  d i s t a n c e  o f  = 1 " .  Fo r  2 3 9 P u  
c o n t a m i n a t e d  s o i l  a c a l i b r a t i o n  e s t i m a t e  o f  2 p C i / g /  
n e t  C P M  was a r r i v e d  a t .  S i n c e  2 3 e P u  has  an x - r a y  
y i e l d  o f  approx  t w i c e  t h a t  o f  2 3 9 P u ,  t h i s  would 
c o n v e r t  t o  = 1 p C i / g / N C P M  of 2 3 8 P u .  

' Based on t h i s  i n f o r m a t i o n  t h e n ,  one c o u l d  e s t i m a t e  
t h a t  t h e  2 3 8 P u  c o n c e n t r a t i o n  i n  t h e  remain ing  s o i l  
( a f t e r  t h e  c l e a n - u p )  cou ld  r ange  f rom < l o 0  t o  1 5 0 0  p C i / g .  
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TO: LaMar J .  Johnson 

IV. S o i l  Samples 

. Enc. 

- 3 -  DATE: September  6 ,  1 9 7 4  

A f t e r  t h e  c l e a n - u p  o p e r a t i o n  was comple t ed ,  seven  soil 
samples  were c o l l e c t e d .  The samples  were c o l l e c t e d  by 
" s k i m m i n g "  = 1 "  o f  s o i l  o f f  of  t h e  e x c a v a t e d  s u r f a c e  a t  
seven. d i f f e r e n t  p o i n t s  w i t h i n  t h e  con tamina ted  a r e a .  

These samples  w i l l  be a n a l y z e d  f o r  g r o s s  a l p h a  a c t i v i t y  
by group H-8. 

S e e  f i g u r e  4 f o r  r e s u l t s  o.f g r o s s  a l p h a  a n a l y s i s  on 
s o i l  r e f e r r e d  t o  a b o v e . -  

- . . . . - . . _ _  
. .  

. .  
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0 FF ICE M E M 0  RAND UM 
TO : LaMar J .  Johnson ,  11-8 DATE: September  9 ,  1 9 7 4  

FROM : W. D. Purtymun, H-8 Jw 
SUBJECT - ACID SEh'ER SPILL C!IR AREA 

SYMBOL : H8-74-339 

Storm Dra in  
I 

Clean-up  of c o n t a m i n a t i o n  i n  t h e  s t o r m  d r a i n  began on 
September 4 .  A h o l d i n g  t a n k  and pump was p l a c e d  a t  t h e  mouth 
of  t h e  s to rm d r a i n  i n  t h e  canyon.  Normal f l o w  i n  t h e  d r a i n  
and c l e a n - u p  w a t e r  was pumped i n t o  a t a n k  t r a i l o r  which was 
dumped i n t o  t h e  a c i d  sewer l i n e .  No f l u i d s  f rom t h e  c l e a n -  
up were r e l e a s e d  i n t o  t h e  canyon.  The f l o w  i n  t h e  d r a i n  
a v e r a g e  2 - 3 gpm. A n a l y s i s  were t a k e n  p r i o r  t o  f l u s h i n g  
t h e  d r a i n  w i t h  d i s p e r s a n c e  and w a t e r  i n d i c a t e d  a l p h a  a c t i v i t y  
i n  t h e  w a t e r  was a b o u t  130 dpm/l .  D i s c h a r g e . i n t o  t h e  s t o r m  
d r a i n  from CMR was a b o u t  30 dpm/l .  ( T a b l e  1). 

The d r a i n  from p o i n t  o f  c o n t a m i n a t i o n  was f l u s h e d  t h r e e  
t i m e s  u s i n g  a d i s p e r s a n c e  ( a  t o t a l  of 1258 of Phoenix CU i n  
150 g a l  o f  w a t e r )  f o l l o w e d  by water ( t o t a l  3650 g a l s )  from 
t h e  m u n i c i p a l  s u p p l y .  The i n i t i a l  f l u s h i n g  w i t h  d i s p e r s a n c e  
c a r r i e d  a l a r g e  amount o f  t h e  a l p h a  c o n t a m i n a t i o n  o u t  of  t h e  
d r a i n  ( T a b l e  I ) .  Subsequent  f l u s h e s  w i t h  f r e s h  w a t e r  a l s o  
c o n t a i n e d  a l p h a  e m i t t e r s .  A t  t h e  end of t h e  f i n a l  r i n s e ,  
t h e  a l p h a  a c t i v i t y  was s t i l l  a b o u t  1 5 0  dpm/ l .  P r a i n  w a t e r  
a t  08:00, 9 /5 /74  c o n t a i n e d  o n l y  background a l p h a  e m i t t e r ;  
however,  a sample  a n  hour  l a t e r ,  t h e  a l p h a  a c t i v i t y  was 
1 1 0  dpm/l. 

l o w  o r  background ( T a b l e  I ) .  
Subsequen t  a n a l y s e s  a t  13:50, 18 :05 ,  and on 9 /6 /74  were 

Canyon Sed imen t s  - 

I n i t i a l  s o i l  and sed imen t  samples  i n d i c a t e d  t h a t  t h e  
s p i l l  had moved abou t  160 f t  down t h e  canyon ( T a b l e  2 ) .  On 
September 3 ,  a earth dam was placed below area o f  c o n t a n i n a -  
tion t o  c o n t a i n  r u n o f f  if p r e c i p i t a t i o n  s h o u l d  o c c u r  p r i o r  t o  
c l e a n - u p .  

C lean -up  of  c o n t a m i n a t i o n  in t h e  canyon began on September  
4'. The water from t h e  s t o r n  drain was c o n t a i n e d  and pumped 
i n t o  a t a n k  t r a i l o r .  P r i o r  t o  c l e a n - u p ,  t h e  s t r e a m  c h a n n e l  
was f i l l e d  w i t h  b e n t o n i t e  t o  a b s o r b  t h e  w a t e r  i n  t h e  c h a n n e l .  

I 
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DATE: September 9 ,  1974 

On Septemher 5 the contaminated alluvial material was. 
removed from the channel using a back hole and later a 
front loader. All alluvial material ~ 3 s  rt?moved that 
showed any sign o f  contamination (above background of ~ 4 0 0  
cpm on the Fidler). Survey were made w i t h  the fidler during 
the removal of the alluvial material. The alluvial material 
was transported to the solid Waste Pits in accordance w i t h  
SOP for removal of solid radioactive wastes. 
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TABLE I 

Storm Dra in  CNR 

9 / 4 / 7 4  

11: 00 
11:15 
15:30 
15:35 
1 7 :  53 
17:54 
18:OO 

- 18:15 

18: 55 
18: 57 

19:lO 
19: 15; 
22:oo 
22:45 
23: 05 
23: 20 
23: 35 
23:38 
23:42 
23: 55 
23: 59 

1a:oz 

ia: 26 

19: oa 

9/5/74 

00: 04 
08:lO 
08: SO 
13: 5 0  
18:OS 

9/6/74. 

08:OS 
09:OS 

- 

Water S a m p l e  or  A c t i o n  

Storm sewer n e a r  CYR 
Dra in  w a t e r  ( o u t f a l l )  ( 2 - 3  gpm) 
Storm sewer n e a r  C!4R 
Dra in  wa te r  G o u t f a l l )  (2-3 gprn) 
Flush /\Va t e r i l 0  0 ga 1 s 

Dispe r sance  50  g a l s  

Flush a t  150 gpm + 
End o f  f l u s h  1250 g a l s  
D i spe r sance  50 ga ls  
Di spe r sance  
O u t f a l l  ( d r a i n  w a t e r  2-3 gpm) 
Flush a t  1 5 0  gpm + 
End of Flush 750 g a l s  
Dra in  Water ( 2 - 3  gpm) 
Dra in  Water ( 2 - 3  gpm) 
Dra in  Water (2 -3  gpm) 
D i s p e r s a n c e  50 g a l s  
Dra in  water 
Flush + 
End of’Flush 800 g a l s  
Dra in  water (2-3 gpm) 
Flush a t  1 5 0  gprn + + + 

J. 

Sample g 

O u t f a l l  SanOple - 

End of flush 850 e a l s  
Dra in  water 
Dra in  water 
Dra in  water 
Drain w a t e r  

Drain water 
Drain water 

dpm/1 

1 9 0  ( ? )  
18  ( ? )  
30 

130 

4,500 

Q 8 , O O O  

1,900 

1,500 
1,000 

200 
270 
150 
170 
720 

3,200 
‘ 420 

60 
1,270 

170 

3.50 



WASTE H A N D L I N G  FROM OVERFLOW OF A C I D  D R A I N  (ADL) O N  9/3/74 

Initial cleanup efforts in the roadway and parking lot on 9/3 generated 
450 ft of solid waste. All of this was packaged in plastic lined cardboard 

boxes and a few 210-liter metal drums. Two drums of water were picked u p  from 

3 

the ground with much of this water absorbed in the drums on wipes, absorbant 
pads, etc. Prior to burial, vermiculite was added to the drums to absorb the 
rernainicg free water. 

The removal o f  contaminated soil from the canyon was begun 9/5 and ended 
9/6. Bentonite (an absorbant clay) was placed in the damp stream channel the 
morning of 9/5 to absorb any excess water that might still be there. A backhoe 

was used to remove all o f  the contaminated-and potentially contaminated-soil 

and rock. This material was placed directly into dump trucks for transport to 
Area G. The trucks, all listed as "contaminated" equipment by H-1, had their bed 
tailgates lined with a heavy canvas tarp-once filled another tarp was tied down 

over the top of the dirt, thus completely containing the contaminated material. 
3 3 A total of 32 truck loads (approximately 200 ft each; 6400 ft total) of 

contaminated soil was put into pit # 7 at Area G. Each truck load was escourted 

by either H-8 or H-1 personnel to the disposal area. At Area G, the contaminated 
soil in pit # 7 was covered over with a layer o f  clean crushed tuff on 9/6. 



I 
I .  

. .  

. .  
. ,  

_ r  . . - . . . -_ . .  . .  

. . .  

~. 

APPENDIX C 

... , 



‘5  ALAMOS SCIENTIFIC L A B O R A T O R Y  
UNIVERSITY O F  C A L I F O R N I A  
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OFFICE MEMORANDUM 
TO : F i l e  DATE: September  1 0 ,  1 9 7 4  

S U B J E C T .  G R O U P  H8 M O N I T O R I N G  A N D  WASTE D I S P O S A L  ASSISTANCE O N  T H E  9 / 3 / 7 4  

SYMBOL : H8-74-344 
L I Q U I D  WASTE L I N E  O V E R F L O W  AT D I A M O N D  D R I V E  A N D  P A J A R I T O  R O A D  

The f o l l o w i n g  i s  a summary of  H8 p a r t i c i p a t i o n  i n  t h e  r a d i o -  
c o n t a m i n a t i o n  c o n t a i n m e n t  : a n d  c l e a n u p  o p e r a t i o n s  f o l l o w i n g  the  
s u b j e c t  r e l e a s e  o n  Septemcjgr 3 r d .  

I .  Area and L e v e l s  e b f  Con tamina t ion  

An o v e r f l o w  o f  r a d i o a c t i v e l y  c o n t a m i n a t e d  l i q u i d  
waste from TA-3 r e s u l t e d  i n  t h e  c o n t a m i n a t i o n  o f  an 
a r e a  immedia t e ly  s u r r o u n d i n g  Manhole TA-3-736 a n d  a 
p o r t i o n  o f  Diamond Dr ive  from Manhole 736 t o  t h e  
storm d r a i n a g e  i n l e t  n e a r  t h e  C M R  B u i l d i n g  (TA-3-84). 
S e e  a t t a c h e d  S t r u c t u r e  L o c a t i o n  Map o f  TA-3. 

T h e  l e v e l 5  o f  c o n t a m i n a t i o n  ( a c t i v i t y  assumed t o  be 
>90% 2 3 e P u )  a s  d e t e c t e d  w i t h  t he  H8 L A F P H A / F I D L E R  
x - r ay  d e t e c t i o n  sys t em a r e  o u t l i n e d  below. 

A .  Contamina t ion  l e v e l s  e n c o u n t e r e d  b e f o r e  t h e  c l e a n -  
u p  o f  t h e  soil cove red  a r e a  immedia t e ly  s u r r o u n d i n g  
blanhole 736 

1 .  LAFPHA/FIDLER I n f o r m a t i o n  

A s c a n n i n g  s u r v e y  o f  t h e  a r e a  immedia t e ly  
s u r r o u n d i n g  t h e  o v e r f l o w  p o i n t  was c a r r i e d  
o u t  i n  an a t t e m p t  t o  e s t a b l i s h  r e l a t i v e  
l e v e l s  o f  c o n t a m i n a t i o n  w i t h i n  t h e  a r e a .  
T h e  r e s u l t s  e x p r e s s e d  i n  g r o s s  c o u n t s  p e r  
minute i n  t he  channe l  ( c h  2 )  s e t  t o  d e t e c t  
t he  p r e s e n c e  of  p lu ton ium ranged  from a b o u t  
10,000 C P M  t o  60 ,000  C P M  w i t h  a background 
c o u n t  r a t e  o f  a b o u t  500 CPM.. 

8. Contamina t ion  l e v e l s  e n c o u n t e r e d  b e f o r e  t h e  c l e a n -  - up /cove r -up  o f  t h e  f l o w  p a t h  a l o n g  Diamond Dr ive  
t o  t h e  C M R  q u a r d  s t a t i o n  

1. L A F P H A / F I D L E R  I n f o r m a t i o n  

A s c a n n i n g  s u r v e y  was c a r r i e d  o u t  a l o n g  t h e  
W c u r b  o n  Diamond Dr ive  f r o m  t h e  s o u r c e  t o  
t h e  p o i n t  where t h e  c o n t a m i n a t i o n  e n t e r e d  t h e  



TO: F i l e .  - 2 -  

LOS ALAMOS SCIENTIFIC LABORATORY 
.-. U N I V E R S I T Y  OF C A L I F O R N I A  - .  

LOS A L A M O S .  NEW MEXICO 87344 . 

DATE: September  1 0 ,  1 9 7 4 -  

s t o r m  d r a i n  n e a r  t h e  g u a r d  s t a t i o n  a t  t h e  
C M R  b u i l d i n g .  A t  t h e  t ime  o f  t h i s  s u r v e y ,  
t h e  a r e a  n e x t  t o  t h e  W c u r b  ( = 2 '  w i d e )  h a d  
a l r e a d y  been cove red  w i t h  a s p h a l t ,  I n  g e n e r a l ,  
no c o n t a m i n a t i o n  was d e t e c t e d  a l o n g  D i a m o n d  
D r i v e  w i t h  t h e  e x c e p t i o n  o f  t h e  en t r anceways  
t o  t h e  C M R  p a r k i n g  l o t  which had n o t  been 
c o v e r e d  y e t  and where i t  was e v i d e n t  from 
the  w e t n e s s  t h a t  c o n t a m i n a t i o n  was p r e s e n t .  
T h e  r a n g e  of  L A F P H A / F I D L E R  c o u n t  r a t e s  i n  
t h e s e  a r e a s  was fromT1K t o  4K cpm g r o s s  ch 2 .  

11. Cleanup P r o c e d u r e  

A.  S o i l  c o v e r e d  a r e a  immedia t e ly  s u r r o u n d i n g  Manhole 736 

Zia l a b o r e r s  were used t o  remove t h e  c o n t a m i n a t e d  
s o i l  t o  a d e p t h  v a r y i n g  from = 4  t o  1 0 " .  A t  t h i s  
p o i n t ,  c o n t a m i n a t i o n  l e v e l s  were r educed  s u b -  

- s t a n t i a l l y  and i t  was f e l t  t h a t  b a c k f i l l i n g  w i t h  
c l e a n  s o i l  would e f f e c t i v e l y  c o n t a i n .  t h e  a c t i v i t y .  
C o u n t  r a t e s  o b s e r v e d  f o l l o w i n g  s o i l  removal ranged  
from background t o  a b o u t  1000 C P M  o n  t h e  L A F P H A /  
F I D L E R  System b e f o r e  t h e  c l e a n  s o i l  c o v e r  was p u t  
i n  p l a c e .  

A l l  t h e  a r e a s  o f  c o n t a m i n a t e d  roadway were cove red  
w i t h  a s p h a l t  and packed.  

111. I n t e r p r e - t a t i o n  o f  LAFPHA/FIDLER Data 

After  tfie d a t a  was t a k e n  a t  t h e  s p i l l  a r e a ,  an a t t e m p t  
was made t o  c o r r e l a t e  t h e  r e s u l t s  t o  known amounts of  
c o n t a m i n a t i o n .  

A. D e t e c t o r  =1" from s o i l  s u r f a c e  

S o i l  samples of k n o w n  a c t i v i t y  were coun ted  w i t h  
a d e t e c t o r  t o  s o i l  d i s t a n c e  o f  = l " .  For  2 3 9 P u  
c o n t a m i n a t e d  s o i l  a c a l i b r a t i o n  e s t i m a t e  o f  2 p C i / g /  
ne t  CPM was a r r i v e d  a t .  S i n c e  2 s e P u  has  an x - r ay  
y i e l d  o f  approx  t w i c e  t h a t  of 2 3 9 P u ,  t h i s  would 
c o n v e r t  t o  -1  p C i / g / N C P M  of  2 3 e P u .  

Based on t h i s  i n f o r m a t i o n ,  the  e s t i m a t e d  2 3 e P u  
c o n c e n t r a t i o n  i n  t h e  r ema in ing  s o i l  ( a f t e r  t h e  
c l e a n u p )  c o u l d  r a n g e  from < l o 0  t o  1500 p C i / g .  

I V .  S o i l  Samples 
I 

A f t e r  t h e  c l e a n u p  o p e r a t i o n  w a s  c o m p l e t e d ,  s even  s o i l  
samples were c o l l e c t e d .  The samples  were c o l l e c t e d  by 



LOS ALAMOS SCIENTIFIC L A R O R A T O R Y  
U N I V E R S I T Y  OF C A L I F O R N I A  
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TO: F i l e  - 3 -  DATE: September  1 0 ,  1 9 7 4  

" s k i m m i n g "  21" o f  s o i l  o f f  o f  t h e  e x c a v a t e d  s u r f a c e  a t  
seven d i f f e r e n t  p o i n t s  w i t h i n  t h e  con tamina ted  a r e a .  

These samples  were a n a l y z e d  f o r  g r o s s  a l p h a  a c t i v i t y  
by group H8. The a n a l y s e s  were made o n  d r y  samples  
and on t h e  l e a c h a t e  f o l l o w i n g  normal wet c h e m i s t r y  
p r o c e d u r e  o n  s o i l  samples  - T h e  r e s - u l t s , i n  p C i / g  o f  
s o i l ,  r anged  frorq 10 t o  15 ,000  on d r y  measurements  
and from 30 t o  5eO o n  t h e  l e a c h a t e  measurements .  

I 
V .  Storm d r a i n  a n d  Canyon Cleanup . 0 

A l l  samples  c o l l e c t e d  were p r e p a r e d  and coun ted  by H 7 .  
The g e n e r a l  p r o c e d u r e  f o r  measurement was t o  p l a t e  a 
1 0  ml sample  and c o u n t  f o r  10 m i n u t e s  on c o u n t i n g  
sys t ems  having  background c o u n t i n g .  r a t e s  of 0 .1  t o  
0 . 3  C P M .  

A .  S t o r m  Dra in  

Cleanup o f  c o n t a m i n a t i o n  i n  t h e  storm d r a i n  began 
on September  4. A h o l d i n g  t a n k  and p u m p  was p l a c e d  
a t  t h e  mouth o f  t h e  s t o r m  d r a i n  i n  t h e  canyon.  Normal  
f l o w  i n  t h e  d r a i n  and c l e a n u p  w a t e r  was pumped i n t o  
a t a n k  t r a i l e r  which was dumped i n t o  t h e  a c i d  sewer  
l i n e .  No f l u i d s  from t h e  c l e a n u p  were r e l e a s e d  
i n t o  the canyon.  A r e s i d u a l  f l ow i n  t h e  d r a i n  
a v e r a g e  2 - 3 gpm.  A n a l y s i s  were t a k e n  prior t o  
f l u s h i n g  t h e  d r a i n  w i t h  c h e l a t e  a n d  w a t e r  i n d i c a t e d  
a l p h a  a c t i v i t y  i n  the  w a t e r  was a b o u t  130 dpm/ l .  
D i s c h a r g e  i n t o  t h e  s t o r m  d r a i n  from C M R  ( above  t h e  
p o i n t  a t  which t h e  c o n t a m i n a t e d  l i q u i d  e n t e r e d  t h e  
d r a i n  l i n e )  was a b o u t  30 d p m / l .  ( T a b l e  1 ) .  

T h e  d r a i n  f r o m  p o i n t  o f  c o n t a m i n a t i o n  was f l u s h e d  
th ree  times u s i n g  a c h e l a t e  ( a  t o t a l  o f  125# of  
Phoenix CU i n  150  g a l  of w a t e r )  f o l l o w e d  by w a t e r  
( t o t a l  3650 g a l s )  f r o m  t h e  mun ic ipa l  s u p p l y .  The 
i n i t i a l  f l u s h i n g  w i t h  c h e l a t e  c a r r i e d  a l a r g e  amount 
o f  the  a l p h a  c o n t a m i n a t i o n  o u t  of  t h e  d r a i n  ( T a b l e  I ) .  
Subsequen t  f l u s h e s  w i t h  f r e s h  w a t e r  a l s o  c o n t a i n e d  
a l p h a  e m i t t e r s .  A t  t h e  end o f  t h e  f i n a l  r i n s e ,  
t h e  a l p h a  a c t i v i t y  was s t i l l  a b o u t  150 d p m / l .  D r a i n  
w a t e r  a t  08:00, 9 / 5 / 7 4  c o n t a i n e d  o n l y  background 
a l p h a  e m i t t e r ;  however,  a sample an hour  l a t e r ,  t h e  
a l p h a  a c t i v i t y  was 110 dpm/l .  
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I n i t i a l  s o i l  a n d  s ed imen t  samples  i n d i c a t e d  t h a t  
t he  s p i l l  had moved a b o u t  1 6 0  f t  d o w n  t h e  canyon 
( T a b l e  2 ) .  O n  September  3 r d ,  a n  e a r t h  dam was 
p l a c e d  below t h e  a r e a  o f  c o n t a m i n a t i o n  t o  c o n t a i n  
r u n o f f  i f  p r e c i p i t a t i o n  shou ld  o c c u r  p r i o r  t o  
c l e a n u p .  R e s u l t s  o f  a L A F P H A / F I D L E R  su rvey  p r i o r  
t o  c l e a n u p  a r e  shown i n  Tab le  11. 

Cleanup of  c o n t a m i n a t i o n  i n  t h e  canyon began o n  
September  4 t h .  The w a t e r  from t h e  s to rm d r a i n  
was c o n t a i n e d  a n d  pumped i n t o  a t a n k  t r a i l e r .  
P r i o r  t o  c l e a n u p ,  t h e  s t r e a m  channel  was f i l l e d  
w i t h  b e n t o n i t e  t o  a b s o r b  t h e  w a t e r  i n  t h e  c h a n n e l .  
On September  5 t h  t h e  c o n t a m i n a t e d  a l l u v i a l  m a t e r i a l  
was removed from t h e  channel  u s i n g  a back h o l e  and 
l a t e r  a f r o n t  l o a d e r .  A l l  a l l u v i a l  m a t e r i a l  was 
removed t h a t  showed any s i g n  o f  c o n t a m i n a t i o n  
(above  background of =400 cpm o n  t h e  L A F P H A / F I D L E R ) .  
S u r v e y s  were made w i t h  t h e  LAFPHA/FIDLER d u r i n g  t h e  
removal o f  t h e  a l l u v i a l  m a t e r i a l  t o  a s s u r e  comple t e  
decontami n a t i  on 

TO: F i l e  - 4 -  DATE: September  1 0 ,  1 9 7 4  

B .  Canyon Sediments  

VI. S o l i d  Waste Handl ing  and Di sposa l  

I n i t i a l  c l e a n u p  e f f o r t s  i n  t h e  roadway  and p a r k i n g  l o t  
on 9/3 g e n e r a t e d  450 f t 3  o f  s o l i d  w a s t e .  A l l  o f  t h i s  
was packaged i n  p l a s t i c  l i n e d  c a r d b o a r d  boxes and a 
few 2 1 0 - l i t e r  meta l  d r u m s .  Two d r u m s  o f  w a t e r  were 
p i c k e d  u p  f rom t h e  ground w i t h  much of  t h i s  w a t e r  
a b s o r b e d  i n  t h e  d rums .on  w i p e s ,  a b s o r b a n t  pads ,  e t c .  
P r i o r  t o  b u r i a l ,  v e r m i c u l i t e  was added t o  t h e  d r u m s  
t o  a b s o r b .  t h e  r e m a i n i n g  f r e e  w a t e r .  

T h e  removal o f  c o n t a m i n a t e d  s o i l  from t h e  canyon was 
begun 9 / 5  and ended 9/6. B e n t o n i t e  ( an  a b s o r b a n t  c l a y )  
was p l a c e d  i n  t h e  damp s t r e a m  channel  t o  a b s o r b  e x c e s s  
water.  A backhoe was used t o  remove a l l  o f  t h e  con-  
t a m i n a t e d - a n d  p o t e n t i a l l y  c o n t a m i n a t e d - s o i l  a n d  r o c k .  
T h i s  m a t e r i a l  was p l a c e d  d i r e c t l y  i n t o  d u m p  t r u c k s  f o r  
t r a n s p o r t  t o  Area G .  The t r u c k s ,  a l l  l i s t e d  a s  "con-  
t a m i n a t e d "  equipment  by H-1, h a d  t h e i r  bed l i n e d  w i t h  
a heavy canvas  t a r p .  Once f i l l e d ,  a n o t h e r  t a r p  was  
t i e d  down o v e r  t h e  t o p  o f  t h e  d i r t ,  t h u s  c o m p l e t e l y  
c o n t a i n i n g  t h e  c o n t a m i n a t e d  m a t e r i a l  f o r  t r a n s p o r t .  

A t o t a l  o f  32 t r u c k  l o a d s  ( a p p r o x i m a t e l y  200 f t 3  e a c h ;  
6400 f t 3  t o t a l )  o f  c o n t a m i n a t e d  s o i l  was p u t  i n t o  p i t  
87  a t  Area G .  Each t r u c k  l o a d  was e s c o u r t e d  by e i t h e r  
H-8 o r  H - 1  p e r s o n n e l  t o  t h e  d i s p o s a l  a r e a .  A t  Area G ,  
t h e  c o n t a m i n a t e d  s o i l  i n  p i t  # 7  was  cove red  o v e r  w i t h  a 
l a y e r  o f  c l e a n  c r u s h e d  t u f f  on 9/6. 

I 

L33:d l  
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TABLE I 

Storm Dra in  CMR 

9 / 4 / 7 4  

11 :oo  
11:15  
15:30 
15:35 
17:53 
-17: 5 4  
18: 00  
18:02 
18:15 
18:26 
18: 55 

.18:  57 
19:08 
19: 10  
19:15 
22: 00 
22: 45 
23: 05 
23: 20 
23: 35 
23: 38 
23:42 
23: 55 
23: 59 

- 9/5/74 

00: 04  
. 08:lO 

08: 50 
13: SO 
1'8:05 

9/6/74 

08: 05. 
09: 0 5  

W a t e r  S a m p l e  o r  A c t i o n  dpm/ 1 

'Storm sewer n e a r  CMR 1 9 0  ( ? )  
Drain  water ( o u t f a l l )  ( 2 - 3  gpm) 18  ( ? )  
S t o r d  sewer n e a r  CblR 30 
Dra in  w a t e r  ( O u t f a l l )  ( 2 - 3  gpm) 130 
F lush /  Wa t e r 
Sample 4,500 
D i s p e r s a n c e  50  g a l s  
O u t f a l l  Sample ~28,000 
F l u s h  a t  150 gpm + 
D i s p e r s a n c e  50 g a l s  - 

F l u s h  a t  1 5 0  gpm C 

Drain Water ( 2 - 3  gpm) 270 

170  
720 

Dra in  Water ( 2 - 3  gpm) 
D i s p e r s a n c e  50 g a l s  
D r a i n  w a t e r  3,200. 
F l u s h  + 4 2 0  
End o f  F l u s h  800 g a l s  60 
Drain water (2-3 gpm) 1,270 
F l u s h  a t  150  gpm + 170 . 

1 0 0 g a 1 s 

End of f l u s h  1250 g a l s  1 ,900  

D i s p e r s a n c e  1 ,500  
O u t f a l l  ( d r a i n  water 2-3 gpm) .1,000 

End. of  F l u s h  750 g a l s  200  

D r a i n  Water ( 2 - 3  gpm) 1 5 0  

c + 
J. 

End of f l u s h  850 g a l s  150 
Drain water (2 -3  gpm) BKg 
Drain water ( 2 - 3  gpm) 110 

BKR 
60 

Dra in  water (2-3 gpm) 
Drain water (2-3 gpm) - 

Drain water (2-3 gpm) BKg 
Drain water ( 2 - 3  gpm) BKg 



, .  : '  

I ' I  I . . ,  GROSS ALPHA - (Prior t o  Clean-up)  

1 
2 '  
3 
4 
5 

. 
Sediment 

S t a t  i o n  

* 2 
3 
4 
5 

LAFPW/FIDLER Survey 
S t a t i o n  

1 
2 

4 
5 

' 3  - 

21,600 
204 ,000  

73 ,000  
78 ,000 

4 0 , 0 0 0  

dpm/ g 

400  
3 0 0  
1 5 0  

8 5  
20 

cprn 
14,000 

9,000 
8 0 0  

= 2,000 
* s o 0  

TABLE I1 Channel Sediments 
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F i g .  16 Removal o f  C u r b s  
and Gutter  o n  
Diamond Drive 
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OFFICE MEMORANDUM 
TO : H .  Jack Blackwell, Area Manager LAAO, DATE: April 10, 1970 

THRu €3. 0. Whipple, M.D., Health Div is ion  Leader (Act ing)  

Leo G .  Chelius,  S r . ,  H - l  

SUBJECT: RADIOACTWE EFFLUENTS AND RELEASES . 

SYMBOL: H-l 

The a t t ached  t a b l k s  g ive  a l i s t i n g  of t he  gaseous and 
p a r t i c u l a t e  effluents released by LASL f o r  the years 
1967, 1968 and 1969. Th i s  information was r e q u e s t e d  
i n  your l e t t e r  of March 31, 1970, addressed t o  
Norris E. Bradbury. Un les s  s p e c i f i c a l l y  s t a t e d  o ther -  
wise, a l l  r e l e a s e s  a r e  norqal  o r  planned r e l e a s e s ; :  

Enclosures:  
Tables  -22  pages 

C C :  N .  E. Bradbury 
H. 0. n i p p l e ,  M.D. 
M&R 

Leo G .  Che l ius ,  Sr. / 

UNCLASSIFIED 



Facility 

TA-3-29-CMR Bldq. 

2 FLMX-1 

2 FLMX-2 

. 3FLMX-1 

3 FLMX-2 

. Maximum 
Concentration 

(vci/ml) 

-12 8.19 x 10 

-12 2.28 x 10 

-13 
4.55 x 10 

0 

-13 

-13 
9.1 x 10 

9.1 x 10 

-13 4.55 x 10 

.... 

7 &/?4 1967 

Average ' o+ka'hm dda) 
Concentration Discharge 

(@/ml) (Ci) Radionuclide 

233u, . 

241- 

9-10 x 10 -13 -5.20 238Pu, 23gPu8 
23SU 8 238u 8 237Np8 

Th (natural) 8 

23SU 238u 237 

~h (natural18 241~m 

5.8 - . 238Pu 8. 23gPu8 233u8 

# 8 N?? 8 
0 

0 

0 

u8 
233 238Pu8 . 23gPu8 
23 Si, 

5 x 
238, 8 241- 8 

239pu8 233,. 235, # 

238u 241- 
- 0  

8 

1.2 x 10-5 - - 

4.8 

233u8 23SU # 238, 
0 

9.1 x 10 -13 I O - ~  &? . . -.I .- -- -Same as 2 FLMX-1 plU 
, - '# Tritium 

0 
. 239, 8 235, # 238, 8 

5 x 
2 3 7 ~ p 8  Th (naturai) 8 

2 4 1 ~ ,  . .  -Tritium 
239 235u Pu,. Pu, . 238 

*3*u, Th (natural) 
24IAm 

-13 1.08 - # 4.55 x 10 
. - -  U'N:Ct A 5 5 I F 1 ED 



- 1967 

I 

Facility 

Average Total Maximum Concentration concentration Discharge 
(pCi/ml) ( VC i/m 1 1 (ci) Radionuclide 

TA-3-29-continued 

7 FLMX-1 2.28 x 10 

7 FLMX-2 1.86 x 10 241- . 

239~u, 235Pu, 241- 
1.22 -13 4.55 x 10 -12 

-10 . 6.37 x 10 -12 2.87 238Pu, 239P", 235u, 
Th (natural), 

239P", 23SU 0 238g, .r Wing 9 (a) 4.55 x 10 0 2.2 lom5 -13 
Fission Products 

Wing 9 2.23 x 10 1.10 239~u, 235u, 238u,, -13 4.55 x 10 -11 
(Gross Beta Fission Products 

Wing 9 (1311) 7.34 1.56 x 10 
particulate) . 

-11 0012 239~u. 235u 0 .  238u 
0 

Fission Products 

Where the average is listed as zero in the above table and there is a positive amount 
exhausted, the number of positive counts -were too low to give a significant average. 
The above tabulation is for the normal stack counts taken. 

-2- 
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I 

, 

- 1968 

Total 
Discharge 

(ci 1 

. Average 

(pci/ml) 
Concentration 

Maximum 
Concentration 

(@/ml) Radionuclide Facility 

TA-3-29-CMR Bldct. 

2 FLMX-1 1.27 -12 2.28 x 10 -11 3.9 x 10 235u 0 238u. e 237Np0 e 241- Th (natural) 0 

2 3 9 ~ u 0  233u 238~u0 0 

0 8 NP 0 

23SU 238u 237 

~h (natural), 

235u 0 238u 0 241m 

239~u0 233u0 235u e 
238u 0 241- 

. .  
241- 

239~u0 233u 238~u0 8 

3.27 -12 3.64 x 10 
~ 2FLMx-2 

3 FLMX-1 2.61 -13 4.55 x 10 

: 0 

0 

-13 4.55 x 10 

-12 3.18 x 10 

0 0 3 FLMX-2 

4 FLMX-1 

4 FLMX-2 

5 FLMX-1 

233 u0 235u e 238u 

Same as 2 FLMX-1 plu 

0 

2.61 

0 

-12 8.64 x 10 
Tritium 

235' 238, 239Pu0 u0 - 0 

2 3 7 ~ p 8  Th (natural) 8 

241, , Tritium 

238Pu8 239Pu, 0 
235u 

238U0 -I. Th (natural) 
' 241- 

-12 1.37 x 10 0 

7.22 X 
-12 1.36 x 10 -11 2.87 x 10 5 FLMX-2 

.. .- 



Facility 

-- P I " -  

TA-3-29-continued 

7 FLMX-1 

7. FLMX-2 

Wing 9 (a) 

Wing 9 
(Gross Beta 
Darticulate) 

Maximum 
Concentration 

(pci/ml) 

- 1968 

Average 
Concentration 

(pci/ml) 

Total 
Discharge 

(Ci) 

_- . 

Radionuclide 

- 8 x 239Pu, 235Pu, 241Am 9.1 x 10 -13 0 

238Pu, 239Pu, 235u, I 
2 4 1 h  

3.2 -12 7.28 x 10 -11 2.55 x 10 
~h (natural, 

0 0 239Pu, 235u 8 238u 8 
0 

Fission Products 
23SU 238u 3-19 x 10 -11 1.36 x 10 -12 3.52 239Pu, 

8 # 

Fission Products 

4.5 -11 1.03 x 10 0010 
. .  235u 238u . 239Pu, # I 

Fission Products 

Where the average is listed as zero in the above table and there is a positive amount 
exhausted, the number of positive counts were too low to give a significant average. 
The above tabulation is for the normal stack counts taken. 



I 
- .. 

- 1969 

Average Total 
Concentration Discharge 

(vCi/ml) (ci) 

Maximum 
Concentration 

(uci/ml) Radionuclide Facility 

TA-3-29-CMR Bldq. 

2 FLMX-1 4.10 x 10 -12 
233 

235u, 238u 237Np 
238Pu* 239Pu* u* . 

* * 0 :  
(natural), 241, 

238Pu, 239Pu* 233u,. 
235u, 238u * 237Np. 

Th (natural), 241Am 
2 3 8 ~ ; ~  23gPu, 233u 
235u 238u 241- 

239Pu* 233u 235u 
238u 241- 

* * 

* * 

I # 

* 

-4 
.r r '.2.59 x 10 -13 4.55 x 10 

1.37 x 10 -12 LOO -11 2.59 x 10 2 FLMX-2 

0 5 x 

0 4 x 

-13 4.55 x 10 

-13 4.55 x 10 

23SU 238u 

0 233u, 0 0 

2 ~ 5 . ~  -13 4.55 x 10 

0 

-12 9.56 x 10 
- 

Same as 2 FLMX-1 plus 
Tritium 

4 FLMX-2 

5 FLMX-1 2.6 -13 4.55 x 10 235u 2.38u 239Pu, . . -12 1.36 x 10 
237NpI Th (natural), - 

241Am, Tritium 

* 235,. 238pu- 23gPu# 

2 3 8 ~ ~  ' ~ h  (natural), 
241Aln 

-11 3.23 x 10 3.7 -12 6.82 x 10 5 FLMX-2 



Facility 

TA-3-29-continued 

7 FLMX-1 

7 FLMX-2 

- 1969 

Wing 9 (a) 

Wing 9 
(Gross Beta 
particulate) 

Maximum Average Total 
Concentration Concentration Discharge 

(vci/ml) (vci/ml) (Ci 1 Radionuclide 

241m 

'235u 
241M 

-13 0 8 x 239Pu, 235Pu, 

-10 1.14 x 10 -12 5.25 I 238Pu, 239Pu# 8 

9.1 x 10 

5.45 x.  10 
Th (natural), 

-11 5.87 x 10 

2.67 x lom8 

6.05 

-13 4.55 x 10 

-10 2.28 x 10 

1.1 

5.25 

239Pu, 235u # 238u # 

.Fission Products' 
239Pu, 23SU, 238u # 

Fission Products 

-11 1.50 x 10 -015 
239Pu# 23SU 8 238u 

Fission Products 
# 

Where the average is listed as zero in the above table and there is a positive amount 
exhausted, the number of positive counts were too low to give a significant average. 
The above tabulation is for the normal stack counts taken. 



Facility 

TA-2-9 

Maximum Average Total 
Concentration Concentration Discharge 

(pci/ml) . (uCi/ml) (Ci) 

1.6 x 1.24 x 10-3 
4 1.55 x 10 

TA-3-35 

FE-1 . 2.34 x 10 

FE-2 6 . 0 ' ~  10 

3.3 x 

4.7 x 10 

'3.0 x 

-14 

-14 
I -14 -13 

2.77 x 10 

2.73 x 10 

7.42 x 10 

-13 

-6. -13 

. FE-3 8.68 x 10 

TA-3-66 

FE-7 (Not In Use) 

-12 FE-8 1.75 x 10 

-13 FE-9 5.84 x 10 
-12 FE-10 1.05 x 10 
-12 

FE-24 (Not In Use) 

FE-25,26,27 (Not In Use) 

-12 -1.29 x 10 -13 - 3.30 x 10 

1.99 x 10 

1.39 x 10 

1.88 x 10 

I ' -13 1.30 loW4 

I 1;02 lom5 -13 

-13 

I 
I 

-5 
' 8.1 x 10 FE-13,14,15 2.02 x 10 

9.5 x -14 4.05 x 10 -12 . TA-3-102 . 2.07 x 10 

Radionuclide 

Fission Products 

235, a 
23SU 

235u 

fio2 (natural) 
_ .  'Depleted Uranium 

235u, Depleted Uranium 
235u 

Depleted Uranium 

- Depleted Uranium, Tho2 

Depleted Uranium 
235, 23au 



. . -  

b 

1 

- 1967 

Maximum Average Total 
Concentration Concentration Discharge 

(pCi/mU (pci/ml) (Ci) Radionuclide 
Facility 

TA-3-141 

FE-6 

FE-9 

FE-10 

TA-35-2 

FE-2 

FE-3 

FE-6 

FE-7 

FE-8 
I 
I 

Depleted Uranium 3.5 x lo+ 

1.56 

-14 

-13 

-13 2.11 Depleted Uranium 

6.60 x 10 

1.76 x 10 

.1.69 x 10 

-13 

-12 

-13 

9.51 x 10 

1.07 .x 10 

8.68 x 10 

Depleted Uranium 0 

-15 1.8 x lom6 235u 23gpu 
8.19 x 10 

. 6.82 x 10 

5.0 x 10 

1.14 x 10 

1.73 x 10 

-14 

-14 
3.4 x 10 

2.0 x 10 

2.47 x 10 

1.97 x 10 

4.9 x 10 

I 

8.0 239Pu 

2.9 x 239Pu 

3.0 239Pu 

8.0 239Pu 

-15 

-14 -13 

-13 -14 

-14 -14 

0 



I 
Facility 

TA-41 

FE-17 

TA-48-1 

Stack #1 (a )  

' Stack #1 (8) 

Stack #2 (a) 

Stack #2 (e )  
Stack #3 (a) 

Stack #3 (e )  
I 
I TA-50-1 

FE-1 

FE-2 

FE-3 

TA-52-7 

Maximum 
Concentration 

(pci/ml) 

-12 1.81 x 10 

-12 

-10 
3.21 x 10 

4.54 x 10 

3.9 x 10 

4.9 x 10 

1.2 x 10 

2.9 x 10 

'-13 

-10 

-13 

-11 

-13 
9.18 x 10 

5.0 x 10 -13 

(Not In Use) 

(Not In Use) 

- 1967 

Average 
Concentration 

(crCi/ml) 

-13 3.11 x 10 

-12 

-11 

-13 

-12 

2.14 x 10 

1.59 x 10 

1.64 x 10.. 

6.60 x 10 

9.1 x 10 

8.19 x 10 

-14 

-13 

' -13 

-14 
1.37 x 10 

- 9.1 x 10 

Total 
Discharge 

(ci) 

1.16 

1.6 

1.10 

1.24 x 

4.45 

1.14 lom5 

1.05 

4.24 

5.92 

Radionuclide 

23gpu I 23SU 238Pu, 

0 
235U. Fission Products 

235U, Fission Products 

239Pu, Fission Products 

239Pu, Fission Products 

235U, Fission Products. 

235u, Fission Products 

239Pu 0 
239Pu 

239Pu 

Fission Products 

-9- 



D - 1967 

Maximum 
Concentration 

Facility (uci/ml) 

TA-21-DP Site 

-11 

-12 

-10 

-11 

Building 12 1.59 x 10 

Building 150 3.64 x 10 

Building 146 1.08 x 10 

Building 3 7.10 x 10 
(Main Stack) 

(Incinerator) 

Building 4 6.19 x 10 
(Main Stack) 

I 

Building 3 1.10 low9 

-11 

Room 401 
(239Pu) 

-13 4.55 x 10 

-12 Room 401 1.36 x 10 
(Fission Products) 

Building 155 

Building 5 0.8 x 10-4 

9.1 x 10 -14 

Average 
Concentration 

(vci/ml) 

Total 
Discharge 

(Ci) 

7.93 

7.6 

3.24 

3..17 

-12 

-13 

-12 

3.18 x 10 

2.32 x 10 

1.82 x 10 

9.1 x 10 -12 

5.08 
-11 - 7.64 x 10 

1.27 x 10 -11 3.64 

5' lom7 -14 3.64 x 10 

-13 3.14 x 10 4.4 x 

9 x -14 3.18 x 10 

8.7 x 10 4 f7,4 
I '  

Radionuclide 

Pu, u e. 
PU, U, Am, c m 8  Ac, Pa 

U 

U 

U 

239Pu 

0 Fission Products 

Uranium 

Tritium 



.. 

- 1968 

Total  
Discharge 

( C i )  

Average 
Concentration 

(pCi/ml) 

Maximum 
Concentration 

(pci/ml) Radionuclide F a c i l i t y  

3 
, 6.48 x 10 F i s s ion  Products . 5.2. 1.9 x TA-2-9 

TA-3-35 

FE-1 

FE-2 

FE-3 . 

TA-3-66 

FE-7 

235u 0 
235u 

235u 

4.8 x low6 
9.0 x . 

-14 

-14 

-14 

4.05 x 10 

5.27 x 10 

4.46 x 10 

-13 

-12 
6.17 x 10 

2.02 x 10 

5.0 x 10 -13 1.8 x 

Thoz (na tura l )  

Depleted Uranium 

235u0 Depleted Uranium 

235u 

Depleted Uranium, 0 
Depleted Uranium, Tho2 

Depleted Uranium 
235u 238, 

# 

( N o t  I n  U s e )  
-11 

-12 2.17 x 10 
-13 6.34 x . lo 
-12 5.26 x 10 

( N o t  I n  Use) 

1.02 x 10 3.94 

1.50 lom4 

1.48 lom4 
4.8 x 

-13 

-13 

-13 

-13 

4.73 x 10 

2.28 x 10 

1.98 x 10 

2.55 x 10 

FE-8 

FE-9 

FE-10 

FE-13,14,15 

FE-24 

FE-25,26,27 

TA-3-102 -13 1-09 x 10 

( N o t  I n  U s e )  
-12 7.47 x 10 2 . 5 7  

-11- 



. - .  I ., 

- 1968 

Maximum Average Total 
Concentration Concentration Discharge 

(pci/ml) (pci/ml) (Ci) Radionuclide 
Facility 

TA-3-141 

FE-6 

FE-9 . 

FE-10 

1.01 Depleted Uranium -12 2.17 x 10 
-14 9.56 x 10 ~ 

Depleted Uranium 0 2.6 -12 

-11 
-1.14 x 10 

1.47 x 10 

-13 

-13 
1.67 x 10 

3.29 x 10 7.21 Depleted Uranium 

235u # 23gPu 
TA-35-2 

FE-2 

FE-3 

FE-6 

FE- 7 

FE-8 

1.7 x 

7.0 

4.0 lor7 . 

8.0 

2.3 x 

-14 1.9 x 10 
-15 7.74 x 10 

' -15 

-14 
5.92 x 10 

4.0 x 10 

1.41 x 10 

1.82 x 10 

-14 3.5 x 10 

2.12 x 10 

6.3 x 10 

7.1 x 10 

-13 

-14 

-14 

-14 

-14 

239Pu 

239Pu 



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

U N C L A S S I F I E D  
1968 

Total 
Discharge 

(ci) 

. Maximum 
Concentration 

(uCi/ml) 

Average 
Concentration 

(uCi/ml) . . Facility Radionuclide 

TA-41 

FE-17 

TA-48-1 

Stack #l (a) 

Stack #l (8 )  

Stack #2 (n) 

Stack #2 ( A )  

Stack #3 (a) 

Stack #3 (6 )  

TA-50-1 

-12 1.10 x 10 -14 8.92 x 10 3.3 238Pu, 239Pu, 235u 

a- 
235U, Fission Products 

235U, Fission Products 

239Pu, Fission Products 

239Pu, Fission Products 

235U, Fission Products ' 

235U, Fission Products 1 
I 

-13 

-12 

-13 

-11 

-13 . 

-12 

1.37 x 10 

6.83 x 10 

2.14 x 10 

1.09 x 10 

1.23 x 10 

1.09 x 10 

-12 

-10 

-12 

-10 

2.76 x 10 

2.63 x 10 

7.05 x 10 

4.72 x 10 

1.6 x 10 

2.52 x 10 

-13 

-11 

1.04 lom4 

5.17 

1.46 

7.45 loe3 

2.4 

2.4 

-13 9.34 x 10 
-13 3.34 x 10 
-12 1.20 x 10 

( N o t  In U s e )  

-14 

-14 

-14 

8.-33 x 10 

6:28 x 10 

3-037 x 10 

2.57 

4.08 

1.8 x low6 

e l  FE-1 

FE-2 

FE-3 

TA-52-7 Fission Products 

-13- 



Fac i 1 ity 

- 1968 

Average Total Maximum Concentration . Concentration .Discharge 
(pci/ml) (uci/ml) (Ci) 

TA-21-DP Site 
-13 1.13 

5.90 

8.1 . 

1.43 

1.00 x' 

2.59 iow4 

4.55 x 10 -13 Building 12 9.1 x 10 

-12 1.8 x 10 -10 

-11 

-11 

Building 150 2.85 x 10 

Building 146 4.00 x 10 . 

Building 3 6.92 x 10 
(Main Stack) 

Building 3 2.68 x 10 
(Incinerator) 

Building 4 1.37 x 10 
(Main Stack) 

-13 

-12 
4.55 x 10 

4.10 x 10 

. 1.50 x 10 -11 -10 

-13 . 9.1 x 10 -11 

Room 401 
(239Pu) 

(Not In Use) 

Room 401 (Not In Use) 
(Fission Products) 

-14 Building 155 9.1 x 10 

Building 5 7.06 

6 x -14 2.28 x 10 
-6 j 1.17 x 10 : -. . 

23.3 

Radionuclide 

U 

U 

239Pu 

Fission Products 

Uranium 

Tritium 

- 14- ..- .L 



- 1969 . 

I 

Facility 

Maximum Average Total 
Concentration . Concentration * Discharge 

(crci/ml) (Vci/ml) (ci) Radionuclide 

Fission Products 3 7.0 1.49 1.83 x 10 
, TA-2-9 

TA-3-35 

FE-1 4.84 x 10 

FE-2 5.72 x 10 

FE-3 2.80 x 10 

-13 1.68 loe5 23SU 

-13 

-13 5.0 x 235u 

1.39 x 10 

1.67 x 10 

1.22 x 10 

-12 

-12 

-12 

. 235u 2.87 

TA-3-66 

FE-7 

FE-8 

FE-9 

FE-10 

FE-13,14,15 

FE-24 

FE-25,26,27 

TA-3 -10 2 

-12 

-11 

-12 

-13 

-12 

-12 

-12 

- 12 

1.28 x 10 

4.30 x 10 

1.15 x 10 

7.51 x 10 

5.29 x 10 

1.90 x 10 

4.07 x 10 

7.08 x 10 

-13 

-12 

-13 

-13 

-13 

-13 

2.73 X 10 

1.37 X 10 

1.88 x 10 

2.59 x 10 

2.28 x 10 

8.83 x 10 

1.0 x 10 -12 

-13 . 1.36 x 10 

-is- 

7.15 

4.1 

1.23 

'7.7 

1.35 

,3.07 

3.77 

3.2 

Tho2 (natural) 

Depleted Uranium 

235U, Depleted Uranium 
235u 

Depleted Uranium . 

Depleted Uranium, Thoz 

Depleted Uranium 
235u, 23aU 



F a c i l i t y  

TA-3-141 

FE-6 

FE-9 

FE-10 

TA-35-2 

FE-2 

FE-3 

FE-6 

FE-7 

FE-8 

Maximum 
Concentration 

(pci/ml) 

-12 

-12 

-12 

1.34 x 10 

. 1.30 x 10 

1.30 x 10 

-14 

-14 
3.6 x 10 

5.05 x 10 

1.54 x 10 

5.5 x 10 

2.3 x 10 

-13 

-14 

-14 

- 1969 

Average Total 
Concentration Discharge 

(uci/ml) . (Ci) 

-14 

-13 
9.83 x 10 

1.84 x 10 . 

-13 2.65 x 10 

-15 

-15 

-14 

-14 

-15 

9.1 x 10 

. 5.92 x 10 

3.78 x 10 

1.05 x 10 

4.55 x 10 

2.12 Depleted Uranium 
4.98 Depleted Uranium 0 
1.01 lom4 Depleted Uranium 

23SU 23gpu 2.0 x lo+ # 

9.0 IO-’ 239Pu 

2.0 x 239Pu 

4.5 IO-’ 239Pu 

2.2 239Pu 

-16- 



Facility 

TA-41 

FE-17 

TA-48-1 

Stack #1 (n) 

Stack #1 ( e )  
Stack #2 ((1.) 

Stack #2 (8 )  

’ Stack #3 (u)  

Stack #3 ( e )  
TA-50-1 

FE-1 

FE-2 

FE-3 

TA-52-7 

- 1969 

Maximum Average Total 
Concentration Concentration Discharge . 

(uci/ml) (uci/ml) (ci) Radionuclide 

-13 1.97 x 10 

-13 

-11 

-13 

-11 

-13 

4.3 x 10 

5.6 x 10 

6.9 x 10 

5.8 x 10 

8.4 x 10 

3.56 .x  10 -11 

-12 

-13 

-13 

1.52 x 10 

3.67 x 10 

6.84 x 10 

1.0 

9.0 x -14 . 2.37 x 10 

6.4 

1.17 

1.82 x 10 -13 1.26 

-12’ 2.23 

1.3 

4.52 

-14 

-12 
8.19 x 10 

1.52 x 10 

3.18 x 10 

7.3 x 10 

2.55 x 10 

-14 

-12 

4.0 x 10 -14 1.3 

2.8 -14 

-14 
4.23 x 10 

1.46 x 10 1.0 x 

130 -10 4.7 x 10 
.. - 

-17- 

239Pu, 23SU 

e 238Pu, 

23521, Fission Products 

235U, Fission Products 

239Pu, Fission .Products 

239Pu, Fission Products . 

235U, Fission Products. 

235U, Fission Products 

239Pu e 
239Pu 

239Pu 

Fission Products 



7 1969 

Total 
Discharge 

(Ci) 

Average 
Concentration 

(pci/ml) 

Maximum 
concentration 

(@/ml) 
Radionuclide 

Facility 

TA-21-DP Site .. 

Building 12 

Building 150 

Building 146 

Building 3 
(Main Stack) 

Building 3. : 
(Incinerator) 

Building 4 
(Main Stack) 

-12 

-13 

-12 

-11 

1.82 x 10 

4.55 x 10 

5.00 x 10 

1.09 x 10 

-12 6.37 x 10 

9.1 x 10 -12 

-10 3.62 x 10 
3.81 x -10 1.86 x 10 

3.42 -11 
5.14 x 10 -10 9.47 x 10 

U 

1.3 -13 4.55 x 10 -12 
7.74 x 10 

U 

239Pu 
(Not In Use) Room 401 

(23 9Pu) 
Fission Products 0 

(Not In Use) Room 401 
(Fission Products) 

5.4 x lo+ -14 1.82 x 10 -13 ' 4.55 x 10 

4 lom5 

Uranium 

Tritium 
Building 155 

Building 5 



Fac i 1 ity 

TA-9 

. TA-9 

TA-9 

TA-15 (R-Site) 

TA-15 (R-Site) 

TA-15 (R-Site) 

TA-15 (R-Site) 

T~i-15 (R-Site) 

TA-15 (R-Site) 

TA-15 (Phermex) 

I I .  TA-15 (Phermex) 

TA-15 (Phermex) 

. TA-15 (Phermex) 

TA-15 (Phermex) 

TA-15 (Phermex) 

I 

Year - 
1967 

1968 

1969 

1967 

1967 

1968 

1968 

1969 

1969 

1967 

1967 

1968 

1968 

1969 

1969 

Radionuclide Releases 

Tritium 

Tritium 

Tritium 

Normal Uranium 

Tritium 

Normal Uranium 

Tritium 

Normal Uranium 

Tritium 

Normal Uranium 

Normal Thorium 

Normal Uranium 

Normal Thorium 

Normal Uranium 

Normal Thorium 

(Ci) 
Amount 

15.6 

19.8’ 

13.0 

1.20 

3.59 x 10 
3 ,  

0.75 

3 
4.50 x 10 

0.75 

4.50 x 10 3 

0.18 

2.22 

0.35 

0.00 

.. - __ . .- ._ -19- .- 
. . - . . I  

f -  .--. 
. .  , C. ,. . i ,  . .  . . -  1 . .. , . . . . .  



F a c i l i  tv  

TA- 16 

TA-16 

. TA-16 

I 

I TA-36 

TA-36 

TA-36 

TA-39 

TA-39 

TA-39 

PLANNED mLEASES (cont . -. - -  - 

(Ci) - Ye ar Radionuclide Re l e a s e s  Amount 

. 1967 None None 

1968 Normal Uranium 0.045 

1969 Tritium (acc idental  r e l e a s e )  4'10 1.43 

0 . 1 1 .  1967 Normal Uranium 

1968 Normal Uranium 0 . 0 7  

1969 Normal Uranium 

1967 Normal Uranium 

1968 Normal Uranium 

1969 Normal Uranium 

0 .05  

0.41 

0 .10  

0.13 
- I  

I 

-20- 



' 4  I 

by reviewing accoun tab i l i t y  records.  

f o r  t h e  m a x i m u m  and average concentrat ions f o r  these  f a c i l i t i e s .  

Since t h e  s t a c k s  were not  monitored, we have no va lues  . 
I 

F a c i l i t y  

TA-33 

TA-33 

TA-33 

TA-41 

TA-41 

TA-41 

Planned Releases 
Ye a r  (ci) - 

3 

3 

3 

1967 9.334 x 10 

1968 5.512 x 10 

1969 5.2  x 10 

1967 1.2168 x 10 

1968 1.5702 x 10 

1969 9.75 x 10 

4 

4 

3 

Unplanned 
Releases ( C i )  

3 1.95 x 10 

None 

4 
1.4898 x 10 

None 

None 

None 

Tota l  Released 
(ci) 

4 1.1284 x 10 

3 5.512 x 10 

4 

4 

4 

3 

2.0098 x 10 

1.2168 x 10 

1.5782 x 10 

9.75 x 10 

Radionuclide 

0 Tri t ium 

Tri t ium 

Tri t ium 

Tri t ium 

T r i t i u m  

T r i t i u m  

-21- 



RELEASES 

Facility - TA-3-18 
Aver age Maximum 

Accelerator 
Year P 1 anned Unplanned Concentration Concentration - 

220 Ci o . 12pci/ml 125p~i/ml 

180 Ci 0.12p~i/ml 80pC i/ml 

170 Ci 0.12pci/rnl 95pCi/ml 

1967 2 Ci 

1968 2 Ci 

1969 2 Ci . 

I 

F aci litv 

TA.3 - 29 
Wing 4 

TA 3 - 29 ‘ 

Wing 4 

UNPLANNED RELEASES 

Date Total Exhausted (Ci) - 
4 2/7/68 1.02 x 10 

2 10/26/67 6.50 x 10 

Rad i onu c 1 ide 

I 

‘ 4  

Tritium 

Tritium 

Tritium 

Radionuclide 

Tritium 

Tritium 

-22- 
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V. 

4, 

5. 

6. 

7, 

8. 

9. 

10. 

.? . 

I 

I 

I 

. 
.a LOS 

Initials Date 
.C H -  / 

2. 

12, 

13. 

14.. 

15. 

0 Immediate Action 0 Necessary Action For Your Information 

0 Comment 0 See Me 0 Signature 

0 Prepare Reply 0 For Approval 0 Note, Initial and Return 

Comments 
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TO 

V I A  

FROM 

. I. 

'u 

* eS ALAMOS SCIENTIFIC LABORATORY 
UMIVERSITY OF CALIFORNIA ' 

LOS ALAMOS. NEW MEXICO 87544 

D. P. MacDouga 

R. W. Drake 

SUBJECT: RECORD OF RADIOACTIVE MATERIAL RELEASED I 

ReviMd/La b Counsel SYMBOL : GMX 

Pub 'C~Y easabk I 
! 4 7% i 

To respond to your request to D. P. MacDougall of 23 March 1970 . 
on this same subject, we polled GMX Groups (copy of memo attached). 
Possibly you will find the data useful if they are given in terms of 
GMX Groups, since that conveys some geographical implications that , 

may be of use to you. ( A s  you know, we did not receive the additional 
guidance which seems to want sources pinpointed geographically, until 
today, so it is a little late to add that aspect to the information we 
have already compiled. It is probably unimportant (Maybe l lR Site" can 
be a "pipe"?); it is also true that you have quite a good idea of where 
the sources are, in the truly local sense). 

Now for the data by Group: 

I 

GMX-1: is not involved. 

- GMX-2: 6 - 9  exhaust system, Building 

1967 6.0 cc Tritium 
1968 38.0 cc 'I 

1969 5.0 cc 

all "planned": - 

GMX-3: 1967 none 
1968 -. pounds tuballoy burned with HE at 

Grounds. Ashes collected and 

1969 accidental - approximately 0.55 cc Tritium escaped 
in Building 410. 

GMX-4 : Tuballov (kg) - 
1967 1,757 
1968 1,097 
1969 1,095 

GMX- 6 Tuballoy (kg) - 
1967 602. 

Tritium (cc) 
1,380 
1,730 
1,730 

(no other material) 

I 

1968 149. 
1969 197. 



LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOO ALAMOO. NEW MEXICO 

-1.. - -  

-2- - -  DATE: 6 April 1970 TO: Dean Meyer 

- GMX-7: not involved. 

GMX-8: Tuballoy (kg) 
1967 155. 
1968 106. 
1969 70. 

! 

’ Thorium (kg) 
2. 
2. 
0 .  

GMX-11: Tuballoy (kg) 
1967 257. 
1968 404. 
1969 513 

If there is additional information that you need and that we 
have a ghost of a chance of supplying in the limited time remaining, we 
will be glad to try. 

Enc: Memo to Distribution from Drake, dtd 3/24/70, sub: Record of 
Radioactive Material Released. 

cc: File 
I 

I 
! 

I 

” G 

QF 
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I. . . .  
LOS ALAMOS SCIENTIFIC LABORATORY . 

UNIVCRSIT I  OC CALICORNIA 
LO. ALAMOS. N W  YO(IC0 07644 

c' 

OFFICE MEMORANDUM 
TO : Di s t ri bu ti on DATE: 24 March 1970 

I FROM : R. W. Drake 

I SUBJECT: RECORD OF RADfOArnIVE MATERIAL RELEASED 

I SYMBOL': CMX 

Attached i s  a memorandum received today from Dean, Meyer on 
Apparently we will have t o  add up t h e  gas and t h i s  same subjec t .  

Tuballoy i n  a l l  our  shots  and r e p o r t  them. 

It is too bad t h a t ,  as Dean says ,  " d e t a i l s  w i l l  fol low".  
If we start  adding things up now, t h e r e  is always t h e  t h r e a t  t ha t  
what w e  have done w i l l  not  q u i t e  fo l low t h e  r u l e s  of t he  " d e t a i l s b b  
when w e  g e t  them. 

,p robably  means a l o t  of h e c t i c  work a t  the  last minutel 
But i f  we d o n ' t  s tar t  soon, t h a t  9 Apri l  d e a d l i n e  

We understand 'Ireleased i n t o  t h e  environment" t o  mean 
d i spe r sed ,  i n  any fashion,  and so t o  cover a l l  t h e  Tuballoy, s a y ,  
i n  a CMX-4 shot  a t  EF poin t  o r  R-44, wherever on t h e  landscape t h a t  
Tuballoy ends up and i n  whatever form ( t h e  r e t r i e v a l  a c t i v i t y  which 
recovers  obvious b ig  p ieces  we t h i n k  is  of t r i v i a l  s i g n i f i c a n c e  here).  . 

Please  send i n  a summary, broken down by material and y e a r ,  
Generally,  t h e . t o t a 1  weights of Tuballoy are going t o  by 6 Apri l .  

be r e l a t i v e l y  la rge ,  so d o n ' t  t r y  for any sort  of high p rec i s ion .  
When we g e t  add i t iona l  guidance, i f  any, w e  w i l l  make it promptly 
a v a i l a b l e  t o  you. 

Enc: 

D i s t r ibu t ion :  

Memo t o  MacDougall from Meyer, dated 3/23/70, sub jec t  a / s  , 

CMX-1, 2 ,  3 ,  4 ,  6 ,  7, 8, 11, Fi!e 
h 
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UNITED STATES 3- -7 /.* -_. . .  EN ER CY f? ES EAR C H A t i  D D EV E L 0 P :I1 E NT AD i2 1 h IST K AT ION 
ALBUQUERQUE OPERATIONS OFFICE 

P.0. S O X  5400 

ALBUQUERQUE.  NEW MEXICO 87115 

. .. BUG 1.11975 

Paul R. Wagner,'Area Manager, AAO . ~ .. R. L; Wainwright, Area Wnager, DAO 

R. R. Braziel, Area Manager, L - 0  
1 R. Bulcock, Area llanager, KC+O 

D. Ofte, Area Manager, PA0 
Wm. 11. Lamb; Area Yinager, RFAO 
R. R. Malone, Area Pknager, SA0 
D. K. Nowlin, Dir., Special Programs Division 
FOR: Inhalation Toxicology Research Institute 

CY 1974 RADIOACTIVE EFFLUEPPT AXD ONSITE DISCHARGE DATA COPLPIIATIOh'S 
.. 

Two copies of the CY 1974 radioactive effluent and onsite discharge 
data compilations and summaries for facilities under your purview 
are enclosed. 
reduction, environmontai protection, site nanagercent, and effluent 
and enviromental research and study programs. The trend reports, 
which indicate changes in the quantities of radioactivity released, 
are of particular interest and should be used in reviews anh eval- 
uations .of your facilities and operations. 

The compilations and summaries contzin only data on quantities of 
radioactivity discharged, without explanation or interpretation, 
and no further publication or public dissemination is intended. 
Pertinent effluent and onsite discharge data are published in the 
znncal enviromental monitoring reports, in accordance with ERDAM 
0513 requirements, or in environmental impact statements. The 
effluent and onsite discharge data reports are prepzred and dis- 
tributed for official use by your office and the respective' 
operating contractor in the management of operations and wastes 
on ERDA sites. 

These documents are intended for your use in effluent . 

These data represent the official ERDA estimates and will be used 
by ERDA as such. 
that any substantive errors are brought to our attention. Error 
corrections can be submitted on amended 789 forms. If there are 
any questions, please contact George Werkem at (505)264-E091. 

Therefore, you and your contractors should assure - 

&P &y 
ack R. Rcec?cr, Director - - -  - .  . . , --.------- 
4- 

I .L lnnr?4 -....- 1 FIZ,E : 1z-y -------. -- - ---.. 
! /- 

.-r-Clr.. .,-. ..* e- n m  

Enclosure: 

._ -- 
! 
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R U N  C A T E :  06/J6/?5 

SECTION 0 :  
C P F  P AT I GNS' OFF I CE: A L B U Q U E R Q U E  O P E K A T I O E i S  OFF I 
A R F A  O F F I C E :  L C S  A L A H C S  A G E A  O F F I C E  
C C N T P A C T O R :  U N I V E R S I T Y  OF C A L I F C R N I A  - 
P L A N T  T I T L E :  L O S  A L A N C S  S C I E N T I F I C  L A B  
F A C  I L l T Y  T ITLE: OHEGA S I T E  
EFFLUt lVT  k € L E A S E  P O I N T :  O Y E C A  S T A C K  
I I P L R P T I L I N S  G E N E R A T I N G  P C L L U T A N T S :  TkO P C A C T O R S  
t l A S T E  T H E A T P E N T  S Y S T E M :  D E L A Y  ANL' C E C A Y  L I N E  flN S U P  R 
MCPiITURltJC SYSTEM:  N U C L F A R  M L A S U R E P E N T S  C O R P O R A 1  O N 1  I N U O U S  

S A P P L E  I N F C R M A T I O N :  0 S A Y P L E S  P E R  Y E A R  

R L C E I V I N G  P E D I A :  A T C O S P h E H E  
OTt l t -R I N F O R M A T I O N :  P A R T I C U L A T E  F I L T E P  P A P F R  MC! 

A L C F A 0 0 9 09 1 A 7 2 0 8 0 I 

P A H T I C U L A T k  F I L T E R  AFllr G A S  C H A k h k L  

C O N T I N U O U S  G A S  C O L L E C T I N G  C H A M B E R  I .  

( H l l H  A h  E N D  H I N U O U  GH T U B E .  

S F C T I O N  0: A L C E U 0 2 9 2 0 1 A 7 4 0 1 0 2  
I J P E P A T I  GNS OFF I C E 1  A L U U O U E R W U E  O P k R A T  I 
A R F A  C F F I C E :  L O S  A L A N C S  A R E A  O F F I C E  
C C N T R A C T O R :  U N I V E P S I T Y  OF C A L I F O R N I A  - L 
I ' l .4NT T I T L E :  L O S  A L A M C S  SC I E h T I F  I C  L P H O R A T O R Y  



' ;J2f '.OS ALAMOS SCIENTIFIC LABORATORY 
UNlMRSlrY OF CALIFORNIA 
LOB AUMOS.  NEW MEXICO 

] , 1 '= - -  

OFFICE MEMORANDUM p- 

TO H-1 F i l e s  DATE: January 1 2 ,  1965 

GMX-11 w i l l  f i r e  a series of sho t s  of two types involving 
thorium--a j e t  experiment and a s p a l l  experiment. The j e t  s h o t  
involves  about 6 kg p e r  shot  of thorium and the  s p a l l  shot  about 
0.1-3.0 kg p e r  shot .  One je t  shot  and t w o  s p a l l  shots  have 
a l ready  been fired. The complete series i s  an t ic ipa ted  t o  in-  
volve about 150 kg t o t a l  of thorium, 

;ef;]*  en^ rrTmorium p l a t e  

- Thorium -e *--.%.%--..*. 

S p a s h o E  
end 

p l a t e  Je t  Shot 
The je t  sho t  may be f i r e d  i n  t h e  pos i t i on  indicated o r  

upside down, b u t  t h e  s p a l l  shot  can only be conveniently f i r e d  
i n  the p o s i t i o n  ind ica ted .  During t h e  jet  shot  the  two ends of 
t h e  thorium p l a t e  w i l l  probably break o f f  and may be found near  
t he  sho t  pad. 

It i s  proposed t h a t  GMX-11: go ahead with t h i s  series of 
thorium sho t s  with t h e  following condi t ions:  

H - 1  General Monitoring Sect ion,  7-4127, be n o t i f i e d  a t  
l e a s t  one day i n  advance of each shot  and a monitor be p resen t  
during t h e  shot. An H-1 Health Phys ic i s t ,  7-4316, o r  H-1 Group 
Off ice ,  7-5296, be n o t i f i e d  i f  t h e  q u a n t i t y  of thorium t o  be 
f i r e d  i n  an ind iv idua l  shot  i s  t o  be g r e a t l y  increased. 

The monitor p re sen t  w i l l  c o l l e c t  a i r  samples a t  t h e  two 
adjacent  GMX-4 f i r i n g  si tes,  i n  the c o n t r o l  bui lding,  and i n  
t h e  de t ec t ion  chamber. H e  w i l l  no te  t h e  approximate wind 
d i r e c t i o n  ( t h e  d i r e c t i o n  i n  which t h e  a i r  is moving), and t h e  
wind ve loc i ty .  H e  w i l l  
sho t  and during cleanup 
to b i t s  of metal .  

monitor t h e  sho t  pad soon a f t e r  each 
a c t i v i t i e s  paying p a r t i c u l a r  a t t e n t i o n  

I 

I '  



S ALA'MOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOB AUMOB.  NEW MEXICO 

TO: H-1  F i l e s  

bags 

-2- DATE: January 12, 1965 

Contaminated pieces of junk w i l l  be placed i n  p l a s t i c  
and proper ly  disposed of. Contaminated i t e m s  t h a t  a r e  

n o t  -0 be thrown away w i l l  be bagged and proper ly  stored u n - i l  
arrangements for  decontamination can be made. 

D i r t  samples w i l l  be taken from the pad before t h e  series 
i s  begun and a t  i n t e r v a l s  dur ing  the series f i r i n g .  

GMX-11 personnel d i r e c t l y  involved i n  handling t h e  sho t s  
w i l l  be checked by t h e  human spectrometer'before t h e  series 
and a t  i n t e r v a l s  during t h e  series f i r i n g .  

I f  any d i r t  samples a r e  found t h a t  have an e leva ted  gamma 
background, t hese  w i l l  be counted by the  H-1 spectrometer.  

The a i r  i n t ake  f i l t e rs  i n  t h e  c o n t r o l  bu i ld ing  and the 
d e t e c t i o n  chamber w i l l  -be monitored a t  i n t e r v a l s .  I f  gamma 
a c t i v i t y  i s  found, some of the f i l t e r  ma te r i a l  w i l l  be counted 
on t h e  H-1 spectrometer, 

The monitor w i l l  log t h e  above and other p e r t i n e n t  
information i n  h i s  log book, 

/ 

H-1 Health P h y s i c i s t  

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

Dean D. Meyer, H-X-w 
C a r l  Buckland, H-1 

H-1 F i l e s  
D. A. McKOW, H - 1  
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Tritium Facilities, WX5 

OCCURRENCE REPORT 

.......................................................................... 
(Name of Facility) 

Tritium Activities 

(Facility Function) 

Los Alamos National Laboratory / Los Alamos National Laboratory .......................................................................... 
(Name of Laboratory, Site or Organization) 

Name: MARTINEZ, RUBEL E 
Title: OCCURRENCE INVESTIGATOR ESH-7 Telephone No.: (505)665-0033 

(Facility Manager/Designee) 
.......................................................................... 

I 

1. 

2. 

3. 

(Authorized Classifier (AC)) 

OCCURRENCE REPORT NUMBER: ALO-LA-LANL-TRITFACILS-1994-0001 
Unanticipated Environmental Release of Tritium 

REPORT TYPE AND DATE: 
[ 3 Notification 
c 1 10 Day 
[ 3 10 Day Update ' 

[XI Final 

Date Time 
01/28/1994 1133 MTZ 
02/09/1994 1701 MTZ 
05/03/1994 0802 MTZ 

OCCURRENCE CATEGORY: 
[ 3 Emergency [ 3 Unusual [XI Off-Normal [ ] Cancelled 

4. 

5. 

6. 

7. 

9. 

DIVISION OR PROJECT: ESA-TSE, Tritium Science and Engr. 

DOE PROGRAM OFFICE: 
DP - Defense Programs 
SYSTEM, BLDG., OR EQUIPMENT: 
TA-33-86 High Pressure Tritium Laboratory 

UCNI?: No 8. PLANT AREA: TA-33-86 

DATE AND TIME DISCOVERED: 10. DATE AND TIME CATEGORIZED: 
01/25/1994 1400 (MTZ) 01/27/1994 1500 (MTZ) 
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11. DOE NOTIFI.CATION: 

12. OTHER NOTIFICATIONS: 
. 01/26/1994 0900 (MTZ) Pat Cahalane DOE/LAAO 

13. SUBJECT OR TITLE OF OCCURRENCE: 
Unanticipated Environmental Release of Tritium 

15. DESCRIPTION OF OCCURRENCE: 
On January 25, 1994, during a pumping and sampling operation 
in preparation for a planned safe shutdown maintenance 
procedure at the High Pressure Tritium Laboratory (TA-33-86), 
a release estimated as 180 curies of tritium occurred, 
exceeding the amount expected based on process knowledge and 
the work plan. There was no significant off-site consequence, 
and no indication of significant exposure of workers during 
the occurrence. 

The release occurred during a valving and pumping operation 
performed by three Tritium Science and Engineering (ESA-TSE) 
employees to reduce the pressure generated by helium 
production in the process system located in Room 9. The pre- 
job plan anticipated a tolerable release of 10-20 curies per 
day, and the work was performed in accordance with the 
standard operating procedure for the process system at the 
shutdown facility. 

During the morning operations the stack monitor indicated an 
integrated release of 3 curies, consistent with the plans. At 
approximately 1400, during a continuation of the work, a 
release of approximately 180 curies was recorded. 

Airborne tritium concentrations in the occupied control room 
(Room 10) were at no time above the low, historical levels for 
this room. Maximum airborne tritium levels in Room 9, the 
process area, were recorded between 500 and 1000 microcuries 
per cubic meter, but personnel were not in this area during 
the period of these readings. Room 9 is maintained at 
negative pressure relative to the control room. 

The occurrence was categorized and reported late because the 
stack monitor results were originally thought to be in error 
due to instrument auto-ranging problems experienced during the 
time period in question. 

UPDATE February 8, 1994: Revised release estimate. 

After review of the stack monitor strip chart results and the 
I 
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.......................................................................... 
15. DESCRIPTION OF OCCURRENCE: (continued) 

calibration records of the stack monitoring equipment, it was 
determined that the release profile was credible but that the 
stack flow rate used initially to estimate the total release 
was approximately 2-fold lower than the most recent stack flow 
measurement. Applying the correct stack flow rate and an 
estimate for the auto-ranging error to the January 25 data 
results in a revised total tritium release estimate of 341 
curies. This revision results in no change to our previous 
assessment that there were no significant off-site 
consequences. 

For the following reasons the stack monitor totalizer error 
was not deemed reportable separately, but was investigated and 
reported here as a secondary issue. The stack monitor did not 
fail completely; the real-time readout of the effluent 
concentration (microcuries per cubic meter) was correctly 
calibrated. The error in the system was in the digital 
totalizer that multiplies the effluent concentration by the 
stack flow rate and integrates the resultant total stack 
emission. The totalizer was incorrectly programmed with an 
approximately 2-fold erroneous flow rate. The stack 
monitoring equipment includes a strip chart recorder that 
responded correctly throughout the release, and this data 
served as backup to the totalizer readout in retrospectively 
assessing the release. In a subsequent occurrence (ALO-LA- 
LANL-PHYSCOMPLX-1994-0006) additional quality assurance issues 
regarding stack monitoring instrumentation at LANL were 
discovered, and full causal analysis and corrective actions 
are contained in that report. 

Henry L. Horak, (505) 667-5768, is the accountable Facility 
Manager and has approved this report. The name appearing as 
Facility Manager on page one of this report is for data 
transmittal only. 

16. OPERATING CONDITIONS OF FACILITY AT TIME OF OCCURRENCE: 
Maintenance of safe shutdown status of TA-33-86 

.......................................................................... 
18. IMMEDIATE ACTIONS TAKEN AND RESULTS: 

The pumping and sampling operation was stopped immediately 
when the stack monitor indicated the unanticipated release. 
All valves were returned to their safe shutdown positions. The 
Effluent Cleanup System in use for the operation to oxidize 
and trap released tritium and minimize the effluence was 
retained in operation, but was isolated from the low-pressure 
process system. 

. A critique was held at 0900 on January 26, 1994. In 
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.......................................................................... 
18. IMMEDIATE ACTIONS TAKEN AND RESULTS: (continued) 

attendance were ESA-TSE personnel, Health Physics Operations 
(ESH-l), Health Physics Measurements (ESH-4), Radiological Air 
Emissions Management (ESH-15), Occurrence Investigations 
(ESH-7) and the DOE Facility Representative. The cause of the 
release had not yet been determined. 

ESA-TSE had initiated an alternative method of temporarily 
reducing the process system pressure without any further 
pumping or sampling activity, thus reducing the likelihood of 
any further environmental release beyond the normal (about 1 
curie per day) rate. ESA-TSE management decided that the 
process system will not be used in the pressure-reduction 
operation mode pending resolution of this occurrence. 

To provide additional backup and ensure continuous stack 
monitoring ESH-4 instrument specialists installed a second 
monitoring unit in series with the existing unit. 

Special urine bioassay samples were requested from the three 
ESA-TSE employees. 

> 

UPDATE February 8, 1994: 

There were no further stack releases above historical 
precedent from the TA-33-86 facility after the January 25, 
1994 release. 

On January 28, 1994, the process system pressure was reduced 
by introducing an additional 50 liter evacuated volume (one 
LP50 container) into the system. This operation was completed 
with no measurable release of tritium. 

The reason for the unexpected magnitude of the January 25 
release remained undetermined. Under investigation were a 
possible system leak or a failure of the Effluent Cleanup 
System to remove tritium with the expected efficiency. 

As of this date it was considered possible that the stack 
monitoring system malfunctioned or overestimated the 
integrated release. As precaution the backup stack monitoring 
system placed in service January 26 will remain in service 
until a recently installed bubbler stack monitor system is 
fully calibrated and operational. 

The bioassay results for the three workers involved indicated 
that committed effective doses associated with the work 
performed on January 25, 1994 were less than 2 mrem. 

.......................................................................... 
19. DIRECT CAUSE: 

1) EQUIPMENT/MATERIAL PROBLEM 
I A. Defective or Failed Part 
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2 0. CONTRIBUTING CAUSE (S) : 

21. ROOT CAUSE: 
2) PROCEDURE PROBLEM 

A. Defective or Inadequate Procedure 

.......................................................................... 
22. DESCRIPTION OF CAUSE: 

The unanticipated magnitude of the tritium release was 
analyzed as the primary occurrence, and the erroneous setting 
of the totalizer portion of stack monitoring system was 
handled as a secondary issue. 

UNANTICIPATED MAGNITUDE OF TRITIUM RELEASE 

The direct cause of'the tritium release of January 25, 1994, 
remains undetermined, and based on a risk/benefit analysis 
facility management has decided not to attempt further 
evaluation at this time. The most likely possible direct 
causes are 1) the process system leaked at a point before the 
Effluent Cleanup System (ECS); or 2) the emission passed 
through the ECS, but the ECS failed to effectively remove the 
tritium. The latter possibility is supported by the fact that 
the cracking catalyst of the ECS was operating at 
approximately 400 degrees centigrade (C) at the time of the 
release, and this temperature is not adequate to crack certain 
forms of inorganic tritium (e.g., methane cracking requires 
approximately 475 degrees C). Based on the age of the 
residual tritium in the process system, ESA-TSE experts 
consider higher than normal levels of organic tritium a 
distinct possibility. Analysis of the chemical form(s) of the 
residual tritium in the process system has not been attempted, 
and ESA-TSE management has decided the risk of additional 
tritium release when operating the process system for such 
analysis is not warranted. 

The direct cause of the tritium release has been categorized 
as Equipment/Material Problem, Defective or Failed Part, which 
reasonably describes both possibilities outlined above. 

,, 

The root cause of this occurrence was a Procedure Problem; 
Inadequate Procedures to control planned tritium releases. 
Since the safe shutdown of this facility was initiated October 
25, 1990, the process system has seldom been used. The High 
Pressure Tritium Laboratory is in safe shutdown status 
awaiting decommissioning. 
strictly limit the operation of the process system, and to 
establish through memo the procedure for future maintenance of 
process system pressure by introduction of additional 
evacuated LP50 containers into the system (corrective action 
#l). Safe Shutdown Procedure, WX-5-HPTL-92-018-U (12/21/93), 
section "8.0 Exceptions and Additions," authorizes these 
actions in response to ES&H concerns. To further mitigate the 
process system pressure problem, ESA-TSE management has 
committed to remove the principal sources of accountable 
tritium from the process system (corrective action #2). In 

ESA-TSE management decided to 
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22. DESCRIPTION OF CAUSE: (continued) 

view of the anticipated life of the facility these actions are 
deemed adequate to address both the direct and root causes, 
and to provide sufficient prevention of recurrence. 

ERRONEOUS SETTING OF THE TRITIUM STACK MONITORING SYSTEM 

Investigation of the erroneous setting of the totalizer 
portion of the stack monitoring system indicated that 
inadequate procedures, communication problems, and personnel 
errors were causative in the entry of an incorrect stack flow 
rate into the digital totalizer installed at the facility. The 
exact time frame in which the error was made could not be 
determined, but based on interview of the ESH-4 personnel 
responsible for the instrument set-up and calibration, was 
estimated to have taken place during 1991. The correct stack 
flow rate was entered into the totalizer February 8, 1994. 

Since the occurrence ESA-TSE has retained dual redundant 
tritium stack monitors in series at the facility for added 
reliability. In addition, with support from ESH-4, ESA-TSE 
has installed and is testing a llbubblergl stack monitor system 
to discriminate tritium gas and oxide (water) emissions. This 
system intrinsically integrates total emissions, and will 
become the monitor of record when the testing is complete. 

Investigation of the incorrect totalizer setting evidenced 
management problems, including unclear definition of roles, 
responsibilities, and authorities for certain aspects of the 
stack monitoring program (e.g., field calibration and quality 
assurance). The LANL stack monitoring program has been a 
shared responsibility between ESH-8 Environmental Management, 
ESH-1 Health Physics Operations, ESH-4 Health Physics 
Measurements, ESH-15 Radiological Air Emissions Management, 
and the line organizations (ESA-TSE in this instance). Since 
its restructure in November, 1993, ESH Division has been 
moving to resolve the stack monitoring issues. Effective June 
1994, the ESH-8 and ESH-15 portions of this program were 
unified under a new organization, ESH-17 Air Quality. Improved 
management of the comprehensive radiological air emissions 
program, including the portions of the program involved in 
this misprogramming incident, is a primary reason for and goal 
of this restructure. The Acting ESH-17 Group Leader was made 
aware of the findings of this investigation, and of the 
historic totalizer misprogramming. Effective October, 1994, 
a permanent Group Leader was appointed for ESH-17, and all 
occurrences and open corrective actions regarding the 
radiological air emissions program have been brought to his 
attention. 

Full causal analysis was not performed on the totalizer 
misprogramming. The incorrect setting of the totalizer was 
corrected February 8, 1994, and data from the release event 
were reanalyzed as noted above in item #15. ESH-17 staff 
calculated the impact of the incorrect totalizer setting from 
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22. DESCRIPTION OF CAUSE: (continued) 
the postulated time of introduction of the error (September 
1991) until its correction in February 1994. Because the 
impact was less than 0.01 mrem, no amended reporting to the 
Environmental Protection Agency was deemed necessary. Issues 
of radiological air emissions program quality assurance were ' 

deemed beyond the scope of this report, but are covered in a 
subsequent report (ALO-LA-LANL-PHYSCOMPLX-1994-0006). 

I .......................................................................... 
23. EVALUATION: (By Facili,ty Manager/Designee) 

This occurrence has nqt significantly impacted the safe 
shutdown status of thy TA-33-86 High Pressure Tritium 
Laboratory. ? 

0 .......................................................................... 
24. IS FURTHER EVALUATION REQUIRED?: Yes [ 1 No [XI 
.......................................................................... 
25. CORRECTIVE ACTIONS: 

( *  = Date added/revised since final report was signed off) 

01) Limit Operation of the TA-33-86 High Pressure Tritium 
Laboratory Process System and Establish Alternate Method of 
Pressure Maintenance. 
ESA-TSE management will issue guidance that strictly limits 
the operation of the HPTL process system, and establishes an 
alternate method of maintenance of process system pressure 
(generated by helium production) by introduction of additional 
LP50 vessels. Any future LP50 introductions shall be under 
this guidance and Radiation Work Permit. 

TARGET COMPLETION DATE: 01/28/1994 COMPLETION DATE: 01/28/1994 

Process System. 
In accordance with Safe Shutdown Procedure, WX-5-HPTL-92-018-U 
(12/21/93), Section 7.6.1 I'Reduction of Tritium Inventory,lI 
ESA-TSE will remove as much of the HPTL process system 
inventory as practical, thereby reducing the likelihood that 

actions. 

RESPONSIBLE GROUP/DIVISION: ESA-TSE 

7 

02) Remove Principal Sources of Accountable Tritium from the HPTL 

, future helium buildup will require pressure maintenance 

RESPONSIBLE GROUP/DIVISION: ESA-TSE 

TARGET COMPLETION DATE: 12/31/1994 COMPLETION DATE: 11/09/1994 

26. IMPACT ON ENVIRONMENT, SAFETY AND HEALTH: 
The impact of the release was minimal. The quantity of 
tritium released resulted in a dose estimate using actual 
meteorology, to the nearest off-site resident (4.25 km NNE of 
TA-33) of 0.0004 mrem, or 0.004% of the 10 mrem off-site dose 
limit for airborne emissions. The maximally exposed worker at 
the facility received less than 2 mrem during the time 
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26. IMPACT ON ENVIRONMENT, SAFETY AND HEALTH:, ( continued) 
interval of the release event, and because he performed other 
work during this interval only a portion of this was likely to 
have resulted from the unanticipated release. 

I 

27. PROGRAMMATIC IMPACT: 
None. The facility remains in safe shutdown status. 

.......................................................................... 
28. IMPACT UPON CODES AND STANDARDS: 

None. 

I 

29. FINAL EVALUATION AND LESSONS LEARNED: 
Maintenance of the safe shutdown of a facility such as the 
High Pressure Tritium Laboratory_,presents some unique 
challenges. The age of both the process system hardware and 
the residual tritium inventory within the system may have 
played a role in the occurrence. Safe shutdown procedures 
should be periodically reviewed for adequacy, and operating 
experience accrued during safe shutdown should be used to 
amend those procedures as deemed necessary. 

.......................................................................... 
30. SIMILAR OCCURRENCE REPORT NUMBERS: 

1) None. 

.......................................................................... 
31. DOE FACILITY REPRESENTATIVE INPUT: 

Entered by: Date: 

32. DOE PROGRAM MANAGER INPUT: 

Entered by: 
I ,  

Date: 

33. SIGNATURES: 

Approved by: MARTINEZ, RUBEL E Date: 06/14/1995 
Facility Manager/Designee Telephone No.: (505)665-0033 

Approved by: Date: 
DOE Facility Representative/Designee Telephone No.: 

Approved by: Date: 
DOE Program Manager/Designee Telephone No.: 



Tritium Activities 

(Facility Function) 

Name: Henry L. Horak 
Title: ESA-TSE Team Leader Telephone No.: (505)667-5768 

Name: Alverton Elliott Date: 06/14/1995 .......................................................................... 
(Authorized Classifier (AC)) 

1. OCCURRENCE REPORT NUMBER: ALO-LA-LANL-TRITFACILS-1994-0001 
Release of Tritium Unanticipated Environmental 

[ ] Notification 

[ ] 10 Day Update 
[XI Final 

3. OCCURRENCE CATEGORY: 
[ ] Emergency [ ] Unusua 

2. REPORT TYPE AND DATE: 

c I 10 Day 

[X 

Date . Time 
01/28/1994 1133 MTZ 
02/09/1994 1701 MTZ 
05/03/1994 0802 MTZ 
06/29/1995 1005 MTZ 

Off -Normal [ ] Cancelled 

4. DIVISION OR PROJECT: ESA-TSE, Tritium Science and Engr. 

5. DOE PROGRAM OFFICE: 
DP - Defense Programs 

6. SYSTEM, BLDG., OR EQUIPMENT: 
TA-33-86 High Pressure Tritium Laboratory 

7. UCNI?: No 8. PLANT AREA: TA-33-86 

9. DATE AND TIME DISCOVERED: 10. DATE AND TIME CATEGORIZED: 
01/25/1994 1400 (MTZ) 01/27/1994 1500 (MTZ) 
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11. DOE NOTIFICATION: 

12. OTHER NOTIFICATIONS: 
01/26/1994 0900 (MTZ) Pat Cahalane DOE/LAAO 

13. SUBJECT OR TITLE OF OCCURRENCE: 
Unanticipated Environmental Release of Tritium 

14. NATURE OF OCCURRENCE: 
02) Environmental 

01) Facility Condition 
A. Radionuclide Release 

F. Violation/Inadequate Procedures 

---------------------------.-------------.----------------------.--------- 
15. DESCRIPTION OF OCCURRENCE: 

On January 25, 1994, during a pumping and sampling operation 
in preparation for a planned safe shutdown maintenance 
procedure at the High Pressure Tritium Laboratory (TA-33-86), 
a release estimated as 180 curies of tritium occurred, 
exceeding the amount expected based on process knowledge and 
the work plan. 
and no indication of significant exposure of workers during 
the occurrence. 

The release occurred during a valving and pumping operation 
peformed by three Tritium Science and Engineering (ESA-TSE) 
employees to reduce the pressure generated by helium 
production in the process system located in Room 9. The pre- 
job plan anticipated a tolerable release of 10-20 curies per 
day, and the work was performed in accordance with the 
standard operating procedure for the process system at the 
shutdown facility. 

There was no significant off-site consequence, 

I 
c 

During the morning operations the stack monitor indicated an 
integrated release of 3 curies, consistent with the plans. At 
approximately 1400, during a continuation of the work, a 
release of approximately 180 curies was recorded. 

Airborne tritium concentrations in the occupied control room 
(Room 10) were at no time above the low, historical levels for 
this room. Maximum airborne tritium levels in Room 9, the 
process area, were recorded between 500 and 1000 microcuries 
per cubic meter, but personnel were not in this area during 
the period of these reaative pressure relative to the control room. 

The occurrence was categorized and reported late because the 
stack monitor results were originally thought to be in error 
due to instrument auto-ranging problems experienced during the 
time period in question. 

UPDATE February 8, 1994: Revised release estimate. 

After review of the stack monitor strip chart results and the 
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15. DESCRIPTION OF OCCURRENCE: (continued) 
calibration records of the stack monitoring equipment, it was 
determined that the release profile was credible but that the 
stack flow rate used initially to estimate the total release 
was approximately 2-fold lower than the most recent stack flow 
measurement. Applying the correct stack flow rate and an 
estimate for the auto-ranging error to the January 25 data 
results in a revised total tritium release estimate of 341 
curies. This revision results in no change to our previous 
assessment that there were no significant off-site 
consequences. 

For the following reasons the stack monitor totalizer error 
was not deemed reportable separately, but was investigated and 
reported here as a secondary issue. The stack monitor did not 
fail completely; the real-time readout of the effluent 
concentration (microcuries per cubic meter) was correctly 
calibrated. The error in the system was in the digital 
totalizer that multiplies the effluent concentration by the 
stack flow rate and integrates the resultant total stack 
emission. The totalizer was incorrectly programmed with an 
approximately 2-fold erroneous flow rate. The stack 
monitoring equipment includes a strip chart recorder that 
responded correctly throughout the release, and this data 
served as backup to the totalizer readout in retrospectively 
assessing the release. In a subsequent occurrence (ALO-LA- 
LANL-PHYSCOMPLX-1994-0006) additional quality assurance issues 
regarding stack monitoring instrumentation at LANL were 
discovered, and full causal analysis and corrective actions 
are contained in that report. 

Henry L. Horak, (505) 667-5768, is the accountable Facility 
Manager and has approved this report. 
Facility Manager on page one of this report is for data 
transmittal only. 

The name appearing as 

--------------------------------.----------.----.------------------------- 
18. IMMEDIATE ACTIONS TAKEN AND RESULTS: 

The pumping and sampling operation was stopped immediately 
when the stack monitor indicated the unanticipated release. 
All valves were returned to their safe shutdown positions. The 
Effluent Cleanup System in use for the operation to oxidize 
and trap released tritium and minimize the effluence was 
retained in operation, but was isolated from the low-pressure 
process system. 

A critique was held at 0900 on January 26, 1994. In 
, 
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18. IMMEDIATE ACTIONS TAKEN AND RESULTS: (continued) 
attendance were ESA-TSE personnel, Health Physics Operations 
(ESH-l), Health Physics Measurements (ESH-4), Radiological Air 
Emissions Management (ESH-15), Occurrence Investigations 
(ESH-7) and the DOE Facility Representative. The cause of the 
release had not yet been determined. 

ESA-TSE had initiated an alternative method of temporarily 
reducing the process system pressure without any further 
pumping or sampling activity, thus reducing the likelihood of 
any further environmental release beyond the normal (about 1 
curie per day) rate. ESA-TSE management decided that the 
process system will' not be used in the pressure-reduction 
operation mode pending resolution of this occurrence. 

To provide additional backup and ensure continuous stack 
monitoring ESH-4 instrument specialists installed a second 
monitoring unit in series with the existing unit. 

Special urine bioassay samples were requested from the three 
ESA-TSE employees. 

UPDATE February 8, 1994: 

There were no further stack releases above historical 
precedent from the TA-33-86 facility after the January 25, 
1994 release. 

On January 28, 1994, the process system pressure was reduced 
by introducing an additional 50 liter evacuated volume (one 
LP50 container) into the system. This operation was completed 
with no measurable release of tritium. 

I 

The reason for the unexpected magnitude of the January 25 
release remained undetermined. Under investigation were a 
possible system leak or a'failure of the Effluent Cleanup 
System to remove tritium with the expected efficiency. 

A s  of this date it was considered possible that the stack 
monitoring system malfunctioned .or overestimated the 
integrated release. 
system placed in service January 26 will remain in service 
until a recently installed bubbler stack monitor system is 
fully calibrated and operational. 

The bioassay results for the three workers involved indicated 
that committed effective doses associated with the work 
performed on January 25, 1994 were less than 2 mrem. 

As precaution the backup stack monitoring 

.......................................................................... 
19. DIRECT CAUSE: 

1) EQUIPMENT/MATERIAL PROBLEM 
A. Defective or Failed Part 
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20. CONTRIBUTING CAUSE(S): 

21. ROOT CAUSE: 
2) PROCEDURE PROBLEM 

A. Defective or Inadequate Procedure 

.......................................................................... . 
22. DESCRIPTION OF CAUSE: 

The unanticipated magnitude of the tritium release was 
analyzed as the primary occurrence, and the erroneous setting 
of the totalizer portion of stack monitoring system was 
handled as a secondary,issue. 

UNANTICIPATED MAGNITUD~ OF TRITIUM RELEASE 
% 

The direct cause of tlie tritium release of January 25, 1994, 
remains undetermined, and based on a risk/benefit analysis 
facility management has decided not to attempt further 
evaluation at this time. The most likely possible direct 
causes are 1) the process system leaked at a point before the 
Effluent Cleanup System (ECS); or 2) the emission passed 
through the ECS, but the ECS failed to effectively remove the 
tritium. The latter possibility is supported by the fact that 
the cracking catalyst of the ECS was operating at 
approximately 400 degrees centigrade (C) at the time of the 
release, and this temperature is not adequate to crack certain 
forms of inorganic tritium (e.g., methane cracking requires 
approximately 475 degrees C). Based on the age of the 
residual tritium in the process system, ESA-TSE experts 
consider higher than normal levels of organic tritium a 
distinct possibility. Analysis of the chemical form(s) of the 
residual tritium in the process system has not been attempted, 
and ESA-TSE management has decided the risk of additional 
tritium release when operating the process system for such 
analysis is not warranted. 

The direct cause of the tritium release has been categorized 
as Equipment/Material Problem, Defective or Failed Part, which 
reasonably describes both possibilities outlined above. 

The root cause of this occurrence was a Procedure Problem; 
Inadequate Procedures to control planned tritium releases. 
Since the safe shutdown of this facility was initiated October 
25, 1990, the process system has seldom been used. The High 
Pressure Tritium Laboratory is in safe shutdown status 
awaiting decommissioning. 
strictly limit the operation of the process system, and to 
establish through memo the procedure for future maintenance of 
process system pressure by introduction of additional 
evacuated LP50 containers into the system (corrective action 
#l). Safe Shutdown Procedure, WX-5-HPTL-92-018-U (12/21/93), 
section 118.0 Exceptions and Additions,@@ authorizes these 
actions in response to ES&H concerns. To further mitigate the 
process system pressure problem, ESA-TSE management has 
committed to remove the principal sources of accountable 
tritium from the process system (corrective action #2). In 

ESA-TSE management decided to 
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.......................................................................... 
22. DESCRIPTION OF CAUSE: (continued) 

view of the anticipated life of the facility these actions are 
deemed adequate to address both the direct and root causes, 
and to provide sufficient prevention of recurrence. 

ERRONEOUS SETTING OF THE TRITIUM STACK MONITORING SYSTEM 
I 

Investigation of the erroneous setting of the totalizer 
portion of the stack monitoring system indicated that 
inadequate procedures, communication problems, and personnel 
errors were causative in the entry of an incorrect stack flow 
rate into the digital totalizer installed at the facility. The 
exact time frame in which the error was made could not be 
determined, but based on interview of the ESH-4 personnel 
responsible for the instrument set-up and calibration, was 
estimated to have taken place during 1991. The correct stack 
flow rate was entered into the totalizer February 8, 1994. 

Since the occurrence ESA-TSE has retained dual redundant 
tritium stack monitors in series at the facility for added 
reliability. In addition, with support from ESH-4, ESA-TSE 
has installed and is testing a llbubblerll stack monitor system 
to discriminate tritium gas and oxide (water) emissions, This 
system intrinsically integrates total emissions, and will 
become the monitor of record when the testing is complete. 

Investigation of the incorrect totalizer setting evidenced 
management problems, including unclear definition of roles, 
responsibilities, and authorities for certain aspects of the 
stack monitoring program (e.g., field calibration and quality 
assurance). 
shared responsibility between ESH-8 Environmental Management, 
ESH-1 Health Physics Operations, ESH-4 Health Physics 
Measurements, ESH-15 Radiological Air Emissions Management, 
and the line organizations (ESA-TSE in this instance). Since 
its restructure in November, 1993, ESH Division has been 
moving to resolve the stack monitoring issues. Effective June 
1994, the ESH-8 and ESH-15 portions of this program were 
unified under a new organization, ESH-17 Air Quality. Improved 
management of the comprehensive radiological air emissions 
program, including the portions of the program involved in 
this misprogramming incident, is a primary reason for and goal 
of this restructure. The Acting ESH-17 Group Leader was made 
aware of the findings of this investigation, and of the 
historic totalizer misprogramming. Effective October, 1994, 
a permanent Group Leader was appointed for ESH-17, and all 
occurrences and open corrective actions regarding the 
radiological air emissions program have been brought to his 
attention. 

The LANL stack monitoring program has been a 

Full causal analysis was not performed on the totalizer 
misprogramming. The incorrect setting of the totalizer was 
corrected February 8, 1994, and data from the release event 
were reanalyzed as noted above in item #15. ESH-17 staff 
calculated the impact of the incorrect totalizer setting from 
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22. 
I DESCRIPTION OF CAUSE: I (continued) 

the postulated time of introduction of the error (September 
1991) until its correction in February 1994. Because the 
impact was less than 0.01 mrem, no amended reporting to the 
Environmental Protection Agency was deemed necessary. 
of radiological air emissions program quality assurance were 
deemed beyond the scope of this report, but are covered in a 
subsequent report (ALO-LA-LANL-PHYSCOMPLX-1994-0006). 

Issues 

---------.-.--..---------------------------------------------------------- 
23. EVALUATION: (By Facility Manager/Designee) 

This occurrence has not significantly impacted the safe 
shutdown status of the TA-33-86 High Pressure Tritium 
Laboratory. 

~~~~~ ~~ 

24. IS FURTHER EVALUATION REQUIRED?: 

.......................................................................... 
25. CORRECTIVE ACTIONS: 

( *  = Date added/revised since final report was signed off) 

Limit Operation of the TA-33-86 High Pressure Tritium 
Laboratory Process System and Establish Alternate Method of 
Pressure Maintenance. 
ESA-TSE management will issue guidance that strictly limits 
the operation of the HPTL process system, and establishes an 
alternate method of maintenance of process system pressure 
(generated by helium production) by introduction of additional 
LP50 vessels. Any future LP50 introductions shall be under 
this guidance and Radiation Work Permit. 
RESPONSIBLE GROUP/DIVISION: ESA-TSE 

TARGET COMPLETION DATE: 01/28/1994 COMPLETION DATE: 01/28/1994 

Remove Principal Sources of Accountable Tritium from the HPTL 
Process System. 
In accordance with Safe Shutdown Procedure, 'WX-5-HPTL-92-018-U 
(12/21/93), Section 7.6.1 '@Reduction of Tritium Inventory,@@ 
ESA-TSE will remove as much of the HPTL process system 
inventory as practical, thereby reducing the likelihood that 
future helium buildup will require pressure maintenance 
actions. 
RESPONSIBLE GROUP/DIVISION: ESA-TSE 

TARGET COMPLETION DATE: 12/31/1994 COMPLETION DATE: 11/09/1994 

---------------------------------------------------------.---------------- 
26. IMPACT ON ENVIRONMENT, SAFETY AND HEALTH: 

The impact of the release was minimal. The quantity of 
tritium released resulted in a dose estimate using actual 
meteorology, to the nearest off-site resident (4.25 km NNE of 
TA-33) of 0.0004 mrem, or 0.004% of the 10 mrem off-site dose 
limit for airborne emissions. The maximally exposed worker at 
the facility received less than 2 mrem during the time 
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26. IMPACT ON ENVIRONMENT, SAFETY AND HEALTH: (continued) 
interval of the release event, and because he performed other 
work during this interval only a portion of this was likely to 
have resulted from the unanticipated release. 

I 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o . ~ ~ ~ ~ ~ ~ ~ ~ . ~ o ~ o o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

28. IMPACT UPON CODES AND STANDARDS: 
None. 

- o - o ~ ~ o o . - ~ ~ o o o ~ . ~ - - - - o ~ ~ ~ - - - - ~ - - ~ ~ o o - - - - - ~ - ~ - - ~ . ~ ~ ~ ~ ~ - ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~  

29. FINAL EVALUATION AND LESSONS LEARNED: 
Maintenance of the safe shutdown of a facility such as the 
High Pressure Tritium Laboratory presents some unique 
challenges. The age of both the process system hardware and 
the residual tritium inventory within the system may have 
played a role in the occurrence. Safe shutdown procedures 
should be periodically reviewed for adequacy, and operating 
experience accrued during safe shutdown should be used to 
amend those procedures as deemed necessary. 

30. SIMILAR OCCURRENCE REPORT NUMBERS: 
1) None. 

Entered by : Date: 

32. DOE PROGRAM MANAGER INPUT: 
I disagree with the categorization of this OR as off-normal. 
My strong preference is that it should be an unusual OR since 
it exceeded the CERCLA RQ of 100 Ci. However, I do understand 
the basis the Laboratory used to classify it as off-normal, 
i.e. it was significantly below the 10 mrem standard, and I 
will not use this disagreement as a basis for rejection. 

Entered by: ORDAZ, JOHN C Date: 06/29/1995 

-------0---------------------.------------9------------------------------- 

3 3. SIGNATURES: 
I 

Approved by: MARTINEZ, RUBEL E Date: 06/14/1995 
Facility Manager/Designee Telephone No.: (505)665-0033 

Approved by: CAHALANE, PATRICK Date: 06/19/1995 
DOE Facility Representative/Designee Telephone No.: (505)665-6505 

Approved by: ORDAZ, JOHN C Date: 06/29/1995 
DOE Program Manager/Designee Telephone No. : (301) 903-8055 



Name: CLAY, MARC E 
Title: OCCURRENCE INVESTIGATOR ESH-7 Telephone No.: (505)665-0033 

Name: Marc E Clay 
Title: Occurrence Investigator Telephone No. : (505) 667-1902 

(Originator) 
.......................................................................... 

Name: Marc E Clay ' Date: 07/21/1995 .......................................................................... 
I 

(Authorized Classifier (AC)) 

Analysis of effluent stack filters indicated a radioactive material 
release above normally expected levels for Wing 4 of the CMR facility. 

1. OCCURRENCE REPORT NUMBER: ALO-LA-LANL-CMR-1995-0001 

2. REPORT TYPE AND DATE: Date Time 
[ 3 Notification 01/ 18/ 1995 1642 MTZ 
r 1 10 Day 01/31/1995 1317 MTZ 
[ ] 10 Day Update 05/19/1995 1452 MTZ 
[XI Final 

[ ] Emergency [ ] Unusual [XI Off-Normal [ 3 Cancelled 
3. OCCURRENCE CATEGORY: 

.......................................................................... 
4. DIVISION OR PROJECT: CMR Facility Operations (CST-26) 

5. DOE PROGRAM OFFICE: 
DP - Defense Programs 

6. SYSTEM, BLDG., OR EQUIPMENT: 
TA-3-29, Wing 4, effluent stack FE-24 

7. UCNI?: No 8. PLANT AREA: TA-3-29 

9. DATE AND TIME DISCOVERED: 10. DATE AND TIME CATEGORIZED: 
01/13/1995 1650 (MTZ) 01/17/1995 1445 (MTZ) 
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11. DOE NOTIFICATION: 

12. OTHER NOTIFICATIONS: 
01/17/1995 1400 (MTZ) Jim Phoenix (FR) DOE/LAAO 

13. SUBJECT OR TITLE OF OCCURRENCE: 
Analysis of effluent stack filters indicated a radioactive material 
release above normally expected levels for Wing 4 of the CMR facility. 

.......................................................................... 
14. NATURE OF OCCURRENCE: 

02) Environmental 
A. Radionuclide Release 

.......................................................................... 
15. DESCRIPTION OF OCCURRENCE: 

MANAGEMENT SYNOPSIS: On January 13, 1995, facility management 
for the Chemistry and Metallurgy Research (CMR) facility were 
notified that analysis of sample filters for effluent stack 
FE-24 indicated a radionuclide release above normally expected 
levels from Wing 4 of the CMR facility. The analysis 
indicated a release of approximately 116.0 microcuries (uCi) 
of uranium-235. Based on the historical sample filter data. 
for FE-24, the normally expected level is approximately 0.1 
uCi. The release occurred between December 28, 1994, and 
January 6, 1995. 

FE-24 services the laboratories on the south side of Wing 4. 
No personnel were working within the south-side laboratories 
of Wing 4 during the time the release occurred. 
continuous air monitor and fixed head air sample units for the 
laboratories in Wing 4 did not indicate a release of 
radioactive material. The amount of radioactive material 
released is one thousand times less than the reportable 
quantity (RQ) as defined in CERCLA (40 CFR 302). No adverse 
impact to environment, safety, health, or program resulted 
from this occurrence. 

In addition, 

BACKGROUND: 
The CMR Operational Safety Requirement (OSR) specifies that 
facility effluents, including effluent stack FE-24, be 
continuously monitored. To monitor FE-24, a small amount of 
air from the stack is continuously drawn through a sample 
filter. FE-24 is therefore continuously sampled for the 
presence of airborne radioactive material. The filter is then 
measured approximately weekly for radioactivity. 

Los Alamos National Laboratory was closed for the winter 
holidays between December 23, 1994, and January 3, 1995. No 
radiological work was to be performed in Wing 4 of the CMR 
facility during the holiday closure. However, to ensure 
compliance with the CMR OSR, the sample filter for FE-24 had 
to be replaced during the holiday closure. A new sample 
filter was installed on December 28, 1994, and remained in 
place until January 6, 1995. 
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.......................................................................... 
15. DESCRIPTION OF OCCURRENCE: (continued) 

Subsequent measurements of the sample filters indicated that 
a radionuclide release above normally expected levels occurred 
between December 28, 1994, and January 6, 1995. 

Theresa Cull, (505) 667-7586, is the accountable Facility 
Manager and has approved this report. The name appearing as 
Facility Manager on page one of this report is for data 
transmittal only. An approval signature is on file with the 
Occurrence Investigation Group. , 

5 --------------------______._____________----------------------------------- 

16. OPERATING CONDITIONS $F FACILITY AT TIME OF OCCURRENCE: 
No radiological work :ias being performed within Wing 4. 
the CMR facility wasbin holiday closure from 12/23/94 to 1/3/95. 

In addition, 

.......................................................................... 
18. IMMEDIATE ACTIONS TAKEN AND RESULTS: 

After the measurements were obtained by the Health Physics 
Measurements Group (ESH-4), the Air Quality Group (ESH-17) was 
notified of the potential release. To rule out the 
possibility of naturally occurring radon, ESH-4 re-measured 
the sample filter on January 13, 1995. The possibility of 
radon was eliminated when the second,measurement confirmed the 
measurements taken on January 11, 1995. Following the 
confirmation of the measurements, ESH-17 compared the curie 
content of the release with historical data associated with 
FE-24. ESH-17 then informed CMR facility management of the 
release on January 13, 1995. 

On January 17, 1995, a critique of the occurrence was held. 
The critique was attended by representatives of CMR facility 
management, the DOE facility representative (FR) for CMR, 
representatives from Health Physics Operations (ESH-1) and 
ESH-17, and a representative from the Occurrence Investigation 
Group (ESH-7). The details of the occurrence were reviewed 
and evaluated. At 1445, the occurrence was categorized as an 
off-normal. 

Categorization of the occurrence was delayed because CMR 
facility management did not have enough information to 
determine categorization prior to the critique. The critique 
was delayed until all measurements could be verified and 
calculations completed. 

.......................................................................... 
19. DIRECT CAUSE: 

1) EQUIPMENT/MATERIAL PROBLEM 
F. Contamination 
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20. CONTRIBUTING CAUSE(S): 

21. ROOT CAUSE: 
1) EQUIPMENT/MATERIAL PROBLEM 

F. Contamination 

.......................................................................... 
22. DESCRIPTION OF CAUSE: 

The cause of the release could not be positively determined 
for the following reasons. 

1. No personnel were wprking within the south-side 
laboratories of Wing 4: during the monitoring period, December 
28, 1994, to January €1, 1995. 

2. Continuous air monitor and fixed head air sample units for 
the laboratories in Wing 4 did not indicate a release of 
radioactive material during the monitoring period or the 
preceding period. 

3. No recent radiological processes performed in the south- 
side laboratories of Wing 4 could be linked to the release. 

4. The exhaust filters associated with stack FE-24 were 
recently replaced and filter differential pressure 
measurements did not indicate a degradation of filter 
efficiency. 

Though the cause could not be positively determined, CMR 
facility management has speculated that the release was the 
result of changes in fan speed for fan FE-24. CMR facility 
operations personnel changed FE-24 fan speed from high to low 
during the period of January 3, 1995 to January 6, 1995 in 
association with maintenance checks on the fan’s bearing. FE- 
24 normally runs continuously at high speed. Following the 
checks, the fan was returned to high speed. The changes in 
fan speed are speculated to have caused a release of a small 
amount of residual, historic uranium contamination that had 
adhered to the walls of the stack. 

P 

Because the amount of material released from the stack was 
1,000 times less than the RQ as defined in 40 CFR 302, and 
because the occurrence had no impact on environment, health, 
safety, or the program, a graded approach has been taken with 
the close-out of this report. 

The direct and root causes of this occurrence have been 
categorized as an Equipment/Material Problem, Contamination 
(1F). 
of a small amount of residual, historic uranium contamination 
that had adhered to the walls of the stack. 

The occurrence appeared to be the result of a release 

The CMR OSR requires that the differential pressure across the 
filters in all CMR filter towers be checked and documented on 
a monthly basis. In addition, the Industrial Hygiene Group 
(ESH-5) checks and documents filter efficiency on an annual 
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.......................................................................... 
22. DESCRIPTION OF CAUSE: (continued) 

basis. Filters are changed when either of the above indicate 
the change is necessary. In addition, if stack effluents 
increase, the filters are tested to determine filter 
efficiency; filters are changed if necessary. With the 
exception of the single above-average sample, no unusual 

- measurements associated with FE-24 were noted. 

Based on the speculation that changes in fan speed resulted in 
an above-average release, CMR faciIity operations (CST-26) 
will document and track all changes in ventilation system 
configuration (including changes in fan speed) for all CMR 
stacks in the CMR Operations Center logbook. CST-26 and ESH- 
17 will consult the logbook when an above normal sample is 
obtained to consider ventilation system configuration changes 
in calculations of release levels. (Corrective Action 1). 

No other corrective actions are required for this occurrence. 

.......................................................................... 
23. EVALUATION: (By Facility Manager/Designee) 

Though the amount of material released was above normally 
expected levels, the quantity is significantly lower than 
regulatory limits. 

24. IS FURTHER EVALUATION REQUIRED?: Yes L: 1 No [XI 
.......................................................................... 
25. CORRECTIVE ACTIONS: 

( *  = Date added/revised since final report was signed off) 

Document and Track Ventilation System Configuration Changes 
CST-26 will document and track all changes in ventilation 
system configuration (including changes in fan speed) for all 
CMR stacks in the CMR Operations Center logbook. Appropriate 
CMR operations personnel will be informed of the logging 
requirements. 
Responsible Group/Division: CST-26 

TARGET COMPLETION DATE: 07/21/1995 COMPLETION DATE: 07/21/1995 

.......................................................................... 
26. IMPACT ON ENVIRONMENT, SAFETY AND HEALTH: 

The amount of radioactive material released was one thousand 
times less than the RQ as defined by 40 CFR 302. The 
facility's maximum ground level dose was calculated as 0.4 
mrem. The maximum exposed individual (MEI) dose is 
approximately 2.83-6 rem. This incident posed no known 
operational, safety, or health concerns and did not exceed EPA 
requirements. Therefore, no impact to environment, safety, or 
health resulted from this incident. 



ALO-LA-LANL-CMR-1995-0001 
07/21/1995 

Final Report 5 .  

Page 6 

.......................................................................... 
27. PROGRAMMATIC IMPACT: 

None. 

28. IMPACT UPON CODES AND STANDARDS: 
None,. 

29. FINAL EVALUATION AND LESSONS LEARNED: 
Operations information, such as the configuration of important 
facility systems, should be logged to provide information that 
could be useful in understanding and resolving abnormal 
situations. 

.......................................................................... 
30. SIMILAR OCCURRENCE REPORT NUMBERS: 

1) ALO-LA-LANL-SIGMA-1995-0002 
2) ALO-LA-LANL-CMR-1995-0011 

.......................................................................... 
31. DOE FACILITY REPRESENTATIVE INPUT: 

Entered by: Date: 

Approved by: CLAY, MARC E Date: 07/21/1995 
Facility Manager/Designee Telephone No.: (505)665-0033 

Approved by: Date: 
DOE Facility Representative/Designee Telephone No.: 

Approved by: Date: 
DOE Program Manager/Designee Telephone No.: 

I 



Plutonium Processing and Handling .......................................................................... 
(Facility Function) 

Los Alamos National Laboratory / Los Alamos National Laboratory 

1. OCCURRENCE REPORT NUMBER: ALO-LA-LANL-CMR-1995-0001 
Analysis of effluent stack filters indicated a radioactive material 
release above normally expected levels for Wing 4 of the CMR facility. 

2. REPORT TYPE AND DATE: Date Time 
[ ] Notification 01/18/1995 1642 MTZ 
r I 10 Day 01/31/1995 1317 MTZ 
[ ] 10 Day Update 05/19/1995 1452 MTZ 
[XI Final 08/03/1995 0903 MTZ 

3. OCCURRENCE CATEGORY: 
[ ] Emergency [ ] Unusual [XI Off-Normal [ ] Cancelled 

----.---------o----------------------------------------------------------- 

4. DIVISION OR PROJECT: CMR Facility Operations (CST-26) 

5. DOE PROGRAM OFFICE: 
DP - Defense Programs 

6. SYSTEM, BLDG., OR EQUIPMENT: 
TA-3-29, Wing 4, effluent stack FE-24 

7. UCNI?: No 8. PLANT AREA: TA-3-29 

9. DATE AND TIME DISCOVERED: 10. DATE AND TIME CATEGORIZED: 
01/13/1995 1650 (MTZ) 01/17/1995 1445 (MTZ) 



' ALO-LA-LANL-CMR-19, --0001 
08/04/1995 

Final Report 
Page 2 

e 

11. DOE NOTIFICATION: 

12. OTHER NOTIFICATIONS:. 
01/17/1995 1400 (MTZ)  Jim Phoenix (FR) DOE/LAAO 

13. SUBJECT OR TITLE OF OCCURRENCE: 
Analysis of effluent stack filters indicated a radioactive material 
release above normally expected levels for Wing 4 of the CMR facility. 

----.---------------.--------.-------------------------------------------- 
15. DESCRIPTION OF OCCURRENCE: 

MANAGEMENT SYNOPSIS: On January 13, 1995, facility management 
for the Chemistry and Metallurgy Research (CMR) facility were 
notified that analysis of sample filters for effluent stack 
FE-24 indicated a radionuclide release above normally expected 
levels from Wing 4 of the CMR facility. The analysis 
indicated a release of approximately 116.0 microcuries (uCi) 
of uranium-235. Based on the historical sample filter data 
for FE-24, the normally expected level is approximately 0.1 
uCi. The release occurred between December 28, 1994, and 
January 6, 1995. 

FE-24 services the laboratories on the south side of Wing 4. 
No personnel were working within the south-side laboratories 
of Wing 4 during the time the release occurred. 
continuous ai'r monitor and fixed head air sample units for the 
laboratories in Wing 4 did not indicate a release of 
radioactive material. The amount of radioactive material 
released is one thousand times less than the reportable 
quantity (RQ) as defined in CERCLA (40 CFR 302). No adverse 
impact to environment, safety, health, or program resulted 
from this occurrence. 

In addition, 

BACKGROUND: 
The CMR Operational Safety Requirement (OSR) specifies that 
facility effluents, including effluent stack FE-24, be 
continuously monitored. To monitor FE-24, a small amount of 
air from the stack is continuously drawn through a sample 
filter. FE-24 is therefore continuously sampled for the 
presence of airborne radioactive material. 
measured approximately weekly for radioactivity. 

L o s  Alamos National Laboratory was closed for the winter 
holidays between December 23, 1994, and January 3, 1995. No 
radiological work was to be performed in Wing 4 of the CMR 
facility during the holiday closure. However, to ensure 
compliance with the CMR OSR, the sample filter for FE-24 had 
to be replaced during the holiday closure. A new sample 
filter was installed on December 28, 1994, and remained in 
place until January 6, 1995. 

The filter is then 
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-----.---_--.---.----------.------.---------------------.----------------- 
15. DESCRIPTION OF OCCURRENCE: (continued) 

Subsequent measurements of the sample filters indicated that 
a radionuclide release above normally expected levels occurred 
between December 28, 1994, and January 6, 1995. 

Theresa Cull, (505) 667-7586, is the accountable Facility 
Manager and has approved this report. The name appearing as 
Facility Manager on page one of this report is for data 
transmittal only. An approval signature is on file with the 
Occurrence Investigation Group. 

-----.------.---.------.------------------------------------.------------- 
16. OPERATING CONDITIONS OF FACILITY AT TIME OF OCCURRENCE: 

No radiological work was being performed within Wing 4. 
the CMR facility was in holiday closure from. 12/23/94 to 1/3/95. 

In addition, 

I ---------.--.---.----------------------------.---------------------------- 
17. ACTIVITY CATEGORY: 

Shutdown 

-------.--------.-.----.---.---------------------.------------------------ 
18. IMMEDIATE ACTIONS TAKEN AND RESULTS: 

After the measurements were obtained by the Health Physics 
Measurements Group (ESH-4), the Air Quality Group (ESH-17) was 
notified of the potential release. 
possibility of naturally occurring radon, ESH-4 re-measured 
the sample filter on January 13, 1995. The possibility of 
radon was eliminated when the second measurement confirmed the 
measurements taken on January 11, 1995. Following the 
confirmation of the measurements, ESH-17 compared the curie 
content of the release with historical data associated with 
FE-24. ESH-17 then informed CMR facility management of the 
release on January 13, 1995. 

To rule out the 

On January 17, 1995, a critique of the occurrence was held, 
The critique was attended by representatives of CMR facility 
management, the DOE facility representative (FR) for CMR, 
representatives from Health Physics Operations (ESH-1) and 
ESH-17, and a representative from the Occurrence Investigation 
Group (ESH-7). The details of the occurrence were reviewed 
and evaluated, At 1445, the occurrence was categorized as an 
off-normal. 

Categorization of the occurrence was delayed because CMR' 
facility management did not have enough information to 
determine categorization prior to the critique. 
was delayed until all measurements could be verified and 
calculations completed. 

The critique 

-----.--~---.------------------------------------------------------------- 
19. DIRECT CAUSE: 

1) EQUIPMENTjMATERIAL PROBLEM 
F. Contamination 
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20. CONTRIBUTING CAUSE (S) : 

21. ROOT CAUSE: 
1) EQUIPMENT/MATERIAL PROBLEM 

F. Contamination 

22. DESCRIPTION OF CAUSE: 
The cause o f  the release could not be positively determined 
for the following reasons. 

1. No personnel were working within the south-side 
laboratories of Wing 4:during the monitoring period, December 
28; 1994, to January 6' 1995. 

2. Continuous air mongtor and fixed head air sample units for 
the laboratories in Wing 4 did not indicate a release of 
radioactive material during the monitoring period or the 
preceding period. 

,i' 

3. No recent radiological processes performed in the south- 
side laboratories of Wing 4 could be linked to the release. 

4. The exhaust filters associated with stack FE-24 were 
recently replaced and filter differential pressure 
measurements did not indicate a degradation of .filter 
efficiency. 

Though the cause could not be positively determined, CMR 
facility management has speculated that the release was the 
result of changes in fan speed for fan FE-24. CMR facility 
operations personnel changed FE-24 fan speed from high to low 
during the period of January 3, 1995 to January 6, 1995 in 
association with maintenance checks on the fan's bearing. 
24 normally runs continuously at high speed. Following the 
checks, the fan was returned to high speed. The changes in 
fan speed are speculated to have caused a release of a small 
amount of residual, historic uranium contamination that had 
adhered to the walls of the stack. 

FE- 

Because the amount of material released from the stack was 
1,000 times less than the RQ as defined in 40 CFR 302, and 
because the occurrence had no impact on environment, health, 
Safety, or the program, a graded approach has been taken with 
the close-out of this report. 

The direct and root causes of this occurrence have been 
categorized as an Equipment/Material Problem, Contamination 
(1F). The occurrence appeared to be the result of a release ' 

of a small amount of residual, historic uranium contamination 
that had adhered to the walls of the stack. 

The CMR OSR requires that the differential pressure across the 
filters in all CMR filter towers be checked and documented on 
a monthly basis. In addition, the Industrial Hygiene Group 
(ESH-5) checks and documents filter efficiency on an annual 
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----------o----.-.--.--.-----.-----------------o-------------------------- 

22. DESCRIPTION OF CAUSE: (continued) 
basis. Filters are changed when either of the above indicate 
the change is necessary. In addition, if stack effluents 
increase, the filters are tested to determine filter 
efficiency; filters are changed if necessary. With the 
exception of the single above-average sample, no unusual 
measurements associated with FE-24 were noted. 

Based on the speculation that changes in fan speed resulted in 
an above-average release, CMR facility operations (CST-26) 
will document and track all changes in ventilation system 
configuration (includirrq changes in fan speed) for all CMR 
stacks in the CMR OperaXions Center logbook. CST-26 and ESH- 
17 will consult the lodbook when an above normal sample is 
obtained to consider yentilation system configuration changes 
in calculations of release levels. (Corrective Action 1). 

I 

No other corrective actions are required for this occurrence. 

----.o--o--.--.--.--..---------------------------------------------------- 

23. EVALUATION: (By Facility Manager/Designee) 
Though the amount of material released was above normally 
expected levels, the quantity is significantly lower than 
regulatory limits. 

24. IS FURTHER EVALUATION REQUIRED?: Yes c 1 No [XI 

Document and Track Ventilation System Configuration Changes 
CST-26 will document and track all changes in ventilation 
system configuration (including changes in fan speed) for all 
CMR stacks in the CMR Operations Center logbook. Appropriate 
CMR operations personnel will be informed of the logging 
requirements. 
Responsible Group/Division: CST-26 

TARGET COMPLETION DATE: 07/21/1995 COMPLETION DATE: 07/21/1995 
I --.--------.---------------------------------.-----------.---------------- 

26. IMPACT ON ENVIRONMENT, SAFETY AND HEALTH: 
The amount of radioactive material released was one thousand 
times less than the RQ as defined by 40 CFR 302. The 
facility's maximum ground level dose was calculated as 0.4 
mrem. The maximum exposed individual (MEI) dose is 
approximately 2.83-6 rem, This incident posed no known 
operational, safety, or health concerns and did not exceed EPA 
requirements. Therefore, no impact to environment, safety, or 
health resulted from this incident. 
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28. IMPACT UPON CODES AND STANDARDS: 
None. 

---.---------o----------------.----.---.----.---.------------------------- 

29. FINAL EVALUATION AND LESSONS LEARNED: 
Operations information, such as the-configuration of important 
facility systems, should be logged to provide information that 
could be useful in understanding and resolving abnormal 
situations. 

---_----o---.-------------------------------.---.-----------------~------- 

31. DOE FACILITY REPRESENTATIVE INPUT: 
The W A C  (exhaust) system in this wing does not have HEPA 
filtration. 
the previously bag filthers and naw a industrial grade of 
efficient filters and any upset of the system could produce 
such an event as occurred here. The Wing is not in operation 
and all activities are limited to office occupancy only. The 
Wing is expected to be D&D in the near future. 

Over the years materials may have passed through 

Entered by: PHOENIX, JAMES Date: 07/25/1995 

Entered by: Date: 

3 3 .  SIGNATURES: 

Approved by: CLAY, MARC E Date: 
Facility ManagerlDesignee Telephone No.: 

Approved by: PHOENIX, JAMES Date: 
DOE Facility Representative/Designee Telephone No.: 

Approved by: BEVILLE, TIMOTHY E Date: 
DOE Program Manager/Designee Telephone No.: 

071211 1995 
( 5 0 s )  665-0033 

07/25/1995 
(505) 667-5288 

08/03/ 1995 
(301) 903-6210 
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-% 2- ; OCCURRENCE REPORT 

Chemistry & Metallurgy Research . /// 9/00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(Name of Facility) 

1. OCCURRENCE REPORT NUMBER: ALO-LA'-LANL-CMR-1995-0001 
Analysis of effluent stack-filters indicated a radioactive material 
release above normally expected levels for Wing 4 of the CMR facility. 

2. REPORT TYPE AND DATE: 
[ 3 Notification 

[ 3 10 Day Update 
[XI Final 

I 10 Day 

Date Time 
01/18/1995 1642 MTZ 
01/31/1995 1317 MTZ 
05/19/1995 1452 MTZ 
08/03/1995 0903 MTZ 

5 .  DOE PROGRAM OFFICE: 
DP - Defense Programs 

TA-3-29, Wing 4, effluent stack FE-24 
6 .  SYSTEM, BLDG., OR EQUIPMENT: 

This report is unclassified per an authorized ADC. 

7 .  UCNI?: No 8. PLANT AREA: TA-3-29 

9. DATE AND TIME DISCOVERED: 10. DATE AND TIME CATEGORIZED: 
01/13/1995 1650 (MTZ) 01/17/1995 1445 (MTZ) 
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12. OTHER NOTIFICATIONS': 
01/17/1995 1400 (MTZ) 

13. SUBJECT OR TITLE OF OCCURRENCE: 
Analysis of effluent stack filters indicated a radioactive material 
release above normally expected levels for Wing 4 of the CMR facility. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
14. NATURE OF OCCURRENCE: 

02) Environmental 
A. Radionuclide Release 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
15. DESCRIPTION OF OCCURRENCE: 

MANAGEMENT SYNOPSIS: On January 13, 1995, facility management 
for the Chemistry and Metallurgy Research (CMR) facility were 
notified that analysis of sample filters for effluent stack 
FE-24 indicated a radionuclide release above normally expected 
levels from Wing 4 of the CMR facility. The analysis 
indicated a release of approximately 116.0 microcuries (uCi) 
of uranium-235.' Based on the historical sample filter data 
for FE-24, the normally expected level is approximately 0.1 
uCi. The release occurred between December 28, 1994, and 
January 6, 1995. 

FE-24 services the laboratories on the south side of Wing 4. 
No personnel were working within the south-side laboratories 
of Wing 4 during the time the release occurred. In addition, 
continuous air monitor and fixed head air sample units for the 
laboratories in Wing 4 did not indicate a release of 
radioactive material. The amount of radioactive material 
released is one thousand times less than the reportable 
quantity (RQ) as defined in CERCLA (40 CFR 302). No adverse 
impact to environment, safety, health, or program resulted 
from this occurrence. 

\ 

BACKGROUND : 
The CMR Operational Safety Requirement (OSR) specifies that 
facility effluents, including effluent stack FE-24, be 
continuously monitored. To monitor FE-24, a small amount of 
air from the stack is continuously drawn through a sample 
filter. FE-24 is therefore continuously sampled for the 
presence of airborne radioactive material. The filter is then 
measured approximately weekly for radioactivity. 

L o s  Alamos National Laboratory was closed for the winter 
holidays between December 23, 1994, and January 3, 1995. No 
radiological work was to be performed in Wing 4 of the CMR 
facility during the holiday closure. However, to ensure, 
compliance with the CMR OSR, the sample filter for FE-24 had 
to be replaced during the holiday closure. A new sample 
filter was installed on December 28, 1994, and remained in 
place until January 6, 1995. 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
15. DESCRIPTION OF OCCURRENCE: (continued) 

Subsequent measurements of the sample filters indicated that 
a radionuclide release above normally expected levels occurred 
between December 28, 1994, and January 6 ,  1995. 

I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
16. OPERATING CONDITIONS OF FACILITY AT TIME OF OCCURRENCE: 

No radiological work was being performed within Wing 4. In addition, 
the CMR facility was in holiday closure from 12/23/94 to 1/3/95. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
17. ACTIVITY CATEGORY: 

Shutdown 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
18. IMMEDIATE ACTIONS TAKEN AND RESULTS: 

After the measurements were obtained by the Health Physics , 

Measurements Group (ESH-41, the Air Quality Group (ESH-17) was 
notified of the potential release. To rule out the 
possibility of naturally occurring radon, ESH-4 re-measured 
the sample filter on January 13, 1995. The possibility of 
radon was eliminated when the second measurement confirmed the 
measurements taken on January 11, 1995. Following the 
confirmation of the measurements, ESH-17 compared the curie 
content of the release with historical data associated with 
FE-24. ESH-17 then informed CMR facility management of the 
release on January 113, 1995. 

On January 17, 1995, a critique of the occurrence was held. 
The critique was attended by representatives of CMR facility 
management, the DOE facility representative (FR) for CMR, 
representatives from Health Physics Operations (ESH-1) and 
ESH-17, and a representative from the Occurrence Investigation 
Group (ESH-7). The details of the occurrence were reviewed 
and evaluated. At 1445, the occurrence was categorized as an 
off-normal. 

I 

Categorization of the occurrence was delayed because CMR 
facility management did not have enough information to 
determine categorization prior to the critique. The critique 
was delayed until all measurements could be verified and 
calculations completed. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
19. DIRECT CAUSE: 

1) EQUIPMENT/MATERIAL PROBLEM 
F. Contamination 
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20. CONTRIBUTING CAUSE (SI : 

21. ROOT CAUSE : 
1) EQUIPMENT/MATERIAL PROBLEM 

F. Contamination 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 

22. DESCRIPTION OF CAUSE: 
The cause of the release could not be positively determined 
for the following reasons. 

1. No personnel were working within the south-side 
laboratories of Wing 4 during the monitoring period, December 
28, 1994, to January 6, 1.995. 

2. Continuous air monitor and fixed head air sample units for 
the laboratories in Wing 4 did not indicate a release of 
radioactive material during the monitoring period or the 
preceding period. 

3 .  No recent radiological processes performed in the south- 
side laboratories of Wing 4 could be linked to the release. 

4. The exhaust filters associated with stack FE-24 were 
recently replaced and filter differential pressure 
measurements did not indicate a degradation of filter 
efficiency. 

Though the cause-could not be positively determined, CMR 
facility management has speculated that the release was the 
result of changes in fan speed for fan FE-24. CMR facility 
operations personnel changed FE-24 fan speed from high to low 
during the period of January 3 ,  1995 to January 6, 1995 in 
association with maintenance checks on the fan's bearing. FE- 
24 normally runs continuously at high speed. Following the 
checks, the fan was returned to high speed. The changes in 
fan speed are speculated to have caused a release of a small 
amount of residual, historic uranium contamination that had 
adhered to the walls of the stack. 

Because the amount of material released from the stack was 
1,000 times less than the RQ as defined in 4 0  CFR 302, and 
because the occurrence had no impact on environment, health, 
safety, or the program, a graded approach has been taken with 
the close-out of this report. 

The direct and root causes of this occurrence have been 
categorized as an Equipment/Material Problem, Contamination 
(1F). The occurrence appeared to be the result of a release 
of a small amount of residual, historic uranium contamination 
that had adhered to the walls of the stack. 

The CMR OSR requires that the differential pressure across.the 
filters in all CMR filter towers be checked and documented on 
a monthly basis. In addition, the Industrial Hygiene Group 
(ESH-5) checks and documents filter efficiency on an annual 
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_ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
22. DESCRIPTION OF CAUSE: ( con t inued I 

basis. Filters are chansed when either of the above indicate - 
the change is necessary. In addition, if stack effluents 
increase, the filters are tested to determine filter 
efficiency; filters are changed if necessary. With the 
exception of the single above-average sample, no unusual 
measurements associated with FE-24 were noted. 

Based on the speculation that changes in fan speed resulted in 
an above-average release, CMR facility operations (CST-26) 
will document and track all changes in ventilation system 
configuration (includir.? changes in fan speed) for all CMR 
stacks in the CMR Operafions Center logbook. CST-26 and ESH- 
17 will consult the logaook when an above normal sample is 
obtained to consider ventilation system configuration changes 
in calculations of rel3ase levels. (Corrective Action 1). 

No other corrective actions are required for this occurrence. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
23. EVALUATION: (By Facility Manager/Designee) 

Though the amount of material released was above normally 
expected levels, the quantity is significantly lower than 
regulatory limits. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 

24. IS FURTHER EVALUATION REQUIRED?: Yes [ 1 No [XI 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
25. CORRECTIVE ACTIONS: 

( *  = Date added/revised since final report was signed off) 

01) Document and Track Ventilation System Configuration Changes 
CST-26 will document and track all changes in ventilation 
system configuration (including changes in fan speed) for all 
CMR stacks in the CMR Operations Center logbook. Appropriate 
CMR operations personnel will be informed of the logging 
requirements. 
Responsible Group/Division: CST-26 

TARGET COMPLETION DATE: 07/21/1995 COMPLETION DATE: 07/21/1995 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
26. IMPACT ON ENVIRONMENT, SAFETY AND HEALTH: 

The amount of radioactive material released was one thousand 
times less than the RQ as defined by 40 CFR 302. The 
facility's maximum ground level dose was calculated as 0.4 
mrem. The maximum exposed individual (MEI) dose is 
approximately 2.83-6 rem. This incident posed no known 
operational, safety, or health concerns and did not exceed EPA 
requirements. Therefore, no impact to environment, safety, or 
health resulted from this incident. 
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27. PROGRAMMATIC IMPACT: . 
None. 

28. IMPACT UPON CODES AND STANDARDS: 
None. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
29. FINAL EVALUATION AND LESSONS LEARNED: 

Operations information, such as the configuration of 'important 
facility systems, should be logged to provide information that 
could be useful in under3tanding and resolving abnormal 
situations. I 

i .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
30. SIMILAR OCCURRENCE R E P ~ ~ R T  NUMBERS: 

1 ) 
2 ) 

ALO- LA-LANL- S IGMA- 19 9 5 - 0 0 0 2 
ALO - LA- LANL- CMR- 19 9 5 - 0 0 11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
31. DOE FACILITY REPRESENTATIVE INPUT: 
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OCCURRENCE REPORT 

.- ......Ah 4/60 
Chemistry & Metallurgy Research .......................................................................... 

(Name of Facility) 

Plutonium Processing and Handling .......................................................................... 
(Facility Function) 

Los Alamos National Laboratory / Los Alamos National Laboratory .......................................................................... 
(Name of Laboratory, Site or Organization) 

Name: SKIVINGTON, CAROL M .  
Title: ENGINEER,HP/IH Telephone No.: (505)665-0033 

(Facility Manager/Designee) 
.......................................................................... 

1. 

2. 

3 .  

(Authorized Classifier (AC)) 

Release of radioactive material above the average level for normal 
operations for effluent stack FE-19 in Wing 3 of the CMR facility. 

REPORT TYPE AND DATE: Date Time 
[ 3 Notification 05/08/1995 1645 MTZ 
r 1 10 Day 05/19/1995 1454 MTZ 
[ ] 10 Day Update 
[XI Final 

OCCURRENCE CATEGORY: 
[ 3 Emergency [ 3 Unusual [XI Off-Normal [ ] Cancelled 

OCCURRENCE REPORT NUMBER: ALO-LA-LANL-CMR-1995-0011 

4. 

5. 

- 6. 

7. 

9. 

DIVISION OR PROJECT: CMR Facility Operations (CST-26) 

DOE PROGRAM OFFICE: 
DP - Defense Programs 
SYSTEM, BLDG., OR EQUIPMENT: 
TA-3-29, Wing 3, effluent stack FE-19 

UCNI?: No 8. PLANT AREA: TA-3-29 

DATE AND TIME DISCOVERED: 10. DATE AND TIME CATEGORIZED: 
05/05/1995 1444 (MTZ) 05/05/1995 1444 (MTZ) 
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11. DOE NOTIFICATION: 

12. OTHER NOTIFICATIONS: 
05/08/1995 0830 (MTZ) Jim Phoenix (FR) DOE/LAAO 

13. SUBJECT OR TITLE OF OCCURRENCE: I 

Release of radioactive material above the average level for normal 
operations for effluent stack FE-19 in Wing 3 of the CMR facility. 

.......................................................................... 
14. NATURE OF OCCURRENCE: 

02) Environmental 
A. Radionucl'ide Release 

.......................................................................... 
15. DESCRIPTION OF OCCURRENCE: 

MANAGEMENT SYNOPSIS: On May 5, 1995, at 1444, facility 
management for the Chemistry and Metallurgy Research (CMR) 
facility were notified that analysis of sample filters for 
effluent stack FE-19 indicated a radionuclide release above 
normally expected levels from Wing 3 of the CMR facility. The 
analysis indicated a release of 1.252 microcuries (uCi) of 
plutonium-239. Based on historical sample filter data for FE- 
19, the average expected level is 0.285 uCi. The release 
occurred between April 21, 1995, and April 28, 1995. 

Effluent stack FE-19 and its associated exhaust ventilation 
system services the laboratories on the south side of Wing 3 
of the CMR building. Though the amount released was 
approximately four times the average quantity, the quantity is 
nearly 10,000 times lower than the reportable quantity (RQ) as 
defined in CERCLA (40 CFR 302). Because the release is 
significantly lower than the regulatory limit, and because the 
maximum dose calculated from the release (0.003 millirem) is 
well below any applicable standard, no adverse impact to 
environment, health, safety, or program resulted from this 
occurrence. 

BACKGROUND: The CMR Operational Safety Requirement (OSR) 
specifies that CMR facility effluents, including effluent 
stack FE-19, be continuously monitored. The FE-19 exhaust is 
continuously monitored through a fixed air sampling system 
positioned within the effluent stack. The sample filters 
associated with the air sampling system are collected and 
measured weekly for radioactivity. At approximately 0900 on 
April 21, 1995, the samples were collected. 

Following standard Laboratory procedure, the filters were 
counted by the Health Physics Analytical Laboratory (HPAL). 
After the filters were counted, the results were sent to the 
Air Quality Group (ESH-17). After determining the curie 
content of the release and comparing the content with 
historical data, ESH-17 determined that a release above the 
average levels for FE-19 had occurred and notified CMR 
facility management. 

-- -~ - __ - - _ _  - - __ - - - -__ - -_  ~ ___-- __ __ 

1. During the monitoring period, continuous air monitors in 
two laboratories in the south side of Wing 3, rooms 3115 and 
3117, indicated a release of radioactive material (see ALO-LA- 
LANL-CMR-1995-0010). Although these rooms are serviced by 
FE-19, CMR facility management in conjunction with Health 
Physics Operations (ESH-1) staff at CMR does not believe that 
IL- -_-__I I -I - - - - l 1 - - - 1 1 - - -  - - I - - _ 1 - 1  1 -I----¶ 2 -  LL- 1 - - 1 3 - - 1  



ALO-LA-LANL-CMR-1995 0011 ' Final Report 
08/ 10/1995 Page 4 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ _ _ ~  
22. DESCRIPTION OF CAUSE: (continued) 

2. No other recent radiological processes performed in Wing 3 
could be linked to the release. 

3. The configuration of the Wing 3 exhaust ventilation system 
was not changed during the monitoring period. 

The amount of radioactive material released was ten thousand 
times less than the reportable quantity (RQ) as defined by 
CERCLA (40 CFR 302). The facility's-maximum ground level dose 
was calculated as 0.003 mrem. The maximum exposed individual 
(MEI) was approximately 2.83-6 rem. Because this incident 
posed no known operational, safety, or health concerns and did 
not exceed EPA requirements, a graded approach has been taken 
with the close-out of this report. 

The direct and root causes of this occurrence have been 
categorized as an Equipment/Material Problem, contamination 
(1F). Though the cause could not be positively determined, CMR 
facility management has speculated that the release was the 
result of a decrease in filter efficiency for FE-19. 

The CMR OSR requires that the differential pressure across the 
filters in all CMR filter towers be checked and documented on 
a monthly basis. In addition, the Industrial Hygiene group 
(ESH-5) checks and documents filter efficiency on an annual 
basis. Filters are changed when either of the above indicate 
the change is necessary. In addition, if stack effluents 
increase, the filters are tested to determine filter 
efficiency; filters are changed if necessary. 

Since FE-19 had an above average release and the filter 
efficiency measurements indicated a filter change was 
necessary, CMR facility management will change the filter for 
FE-19 (Corrective-Action 1). 

Due to cost considerations, the Wing 3 exhaust system has 
never been upgraded with a HEPA filtration system. CMR 
facility management is proposing the installation of a HEPA 
filtration systgm in the Wing 3 exhaust system as part of the 
CMR Phase I1 upgrade. Due to possible future funding 
constraints on CMR upgrades, inclusion of the HEPA filtration 
system installation for Wing 3 will not appear as a corrective 
action in this report. 

CMR facility operations (CST-26) will document and track all 
changes in ventilation system configuration for all CMR stacks 
in the CMR operations center logbook. CST-26 and ESH-17 will 
consult the logbook when ever an above normal sample is 
obtained to consider ventilation system configuration changes 
in calculation of release levels. (Corrective action 2.) 

23. EVALUATION: (By Facility Manager/Designee) 
Though the amount of material released was above normally 
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.......................................................................... 
23. EVALUATION: (By Facility Manager/Designee) (continued) 

expected levels, the quantity is significantly lower than 
regulatory limits. 

24. IS FURTHER EVALUATION REQUIRED?: Yes [ 3 No [XI 

25. CORRECTIVE ACTIONS: 
( *  = Date added/revised since final-report was signed off) 

Change Filter 
CMR facility operations will change the filter for FE-19. 
Responsible Group/Division: CST-26 

TARGET COMPLETION DATE: 11/01/1995 COMPLETION DATE: Not given 
I 

Document and Track Ventilation System Configuration Changes 
CST-26 will document and track all changes in ventilation 
system configuration for all CMR stacks in the CMR Operations 
Center logbook. Appropriate CMR operations personnel will be 
informed of the logging requirements. 
Responsible Group/Division: CST-26 

TARGET COMPLETION DATE: 07/21/1995 COMPLETION DATE: 07/21/1995 

26. IMPACT ON ENVIRONMENT, SAFETY AND HEALTH: 
The amount of radioactive material released was ten thousand 
times less than the reportable quantity (RQ) as defined by 
CERCLA (40 CFR 302). The facility's maximum ground level dose 
was calculated as 0.003 mrem. The maximum exposed individual 
(MEI) dose was approximately 2.83-6 rem. This incident posed 
no known operational, safety, or health concerns and did not 
exceed EPA requirements. Therefore, no impact to environment, 
safety, or health resulted from this incident. 

.......................................................................... 
28. IMPACT UPON CODES AND STANDARDS: 

None. 

29. FINAL EVALUATION AND LESSONS LEARNED: 
Proper record keeping on facility configuration can provide 
information to facility management that could help anticipate 
changes in normal effluent releases and minimize.their 
occurrence. 

.......................................................................... 
30. SIMILAR OCCURRENCE REPORT NUMBERS: 

1) ALO-LA-LANL-CMR-1995-0001 
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30. SIMILAR OCCURRENCE REPORT NUMBERS: 
2) ALO-LA-LANL-SIGMA-1995-0002 

31. DOE FACILITY REPRESENTATIVE INPUT: 

Entered by: Date: 

Approved by: SKIVINGTON, CAROL M Date: 08/10/1995 
Facility Manager/Designee Telephone No.: (505)665-0033 

Approved by: Date: 
DOE Facility Representative/Designee Telephone No.: 

Approved by: Date: 
DOE Program Manager/Designee Telephone No.: 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* I * 
* One or more of the following reports may contain Unclassified * 
* Controlled Nuclear Information (UCNI) data. Those that do contain * 
* UCNI data, as determined by the submitting contractor's security * 
* or operations personnel, are identified with appropriate UCNI * 
* markings. It is your responsibility to handle this data in * 
* accordance with DOE Order 5635.4. * 
* * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Chemistry C Metallurgy Research .......................................................................... 
(Name of Facility) 

Plutonium Processing and Handling 

(Facility Function) 

Los Alamos National Laboratory / L o s  Alamos National Laboratory .......................................................................... 
(Name of Laboratory, Site or Organization) 

Name: SKIVINGTON, CAROL M 
Title: ENGINEER,HP/IH Telephone No.: (505)665-0033 

(Facility Manager/Designee) 

i 

.......................................................................... 

Name: Marc E Clay Date: 08/09/1995 

1. 

2. 

3 .  

(Authorized Classifier (AC)) 

OCCURRENCE REPORT NUMBER: ALO-LA-LANL-CMR-1995-0011 
Release of radioactive material above the average level for  normal 
operations for effluent stack FE-19 in Wing 3 of the CMR facility. 

REPORT TYPE AND DATE: 
[ ] Notification 
[ I 10 Day 
[ 3 10 Day Update 
[XI Final 

Date 
05/08/1995 
05/19/1995 

08/28/1995 

Time 
1645 MTZ 
1454 MTZ 

0723 MTZ 

OCCURRENCE CATEGORY: 
[ 3 Emergency '[ ] Unusual [XI Off-Normal . [ 3 Cancelled 

4. 

5. 

6 .  

7. 

9. 

DIVISION OR PROJECT: CMR Facility Operations (CST-26) 

DOE P R O G W  OFFICE: 
DP - Defense Programs 
SYSTEM, BLDG., OR EQUIPMENT: 
TA-3-29, Wing 3, effluent stack FE-19 

UCNI?: No 8. PLANT AREA: TA-3-29 

DATE AND TIME DISCOVERED: 10. DATE AND TIME CATEGORIZED: 
05/05/1995 1444 (MTZ) 05/05/1995 1444 (MTZ) 
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11. 

12. 

13. 

DOE NOTIFICATION: 

OTHER NOTIFICATIONS: 
05/08/1995 0830 (MTZ) Jim Phoenix (FR) DOE/LAAO 

SUBJECT OR TITLE OF OCCURRENCE: 
Release of radioactive material above the average level for normal 
operations for effluent stack FE-19 in Wing 3 of the CMR facility. 

~~ 

14. NATURE OF OCCURRENCE: 
02) Environmental 

A. Radionuclide Release 

15. DESCRIPTION OF OCCURRENCE: 
MANAGEMENT SYNOPSIS: On May 5, 1995, at 1444, facility 
management for the Chemistry and Metallurgy Research (CMR) 
facility were notified that analysis of sample filters for 
effluent stack FE-19 indicated a radionuclide release above 
normally expected levels from Wing 3 of the CMR facility. The 
analysis indicated a release of 1.252 microcuries (uCi) of 
plutonium-239. Based on historical sample filter data for FE- 
19, the average expected level is 0.285 uCi. The release 
occurred becween April 21, 1995, and April 28, 1995. 

Effluent stack FE-19 and its associated exhaust ventilation 
system services the laboratories on the south side of Wing 3 
of the CMR building. Though the amount released was 
approximately four times the-average quantity, the quantity is 
nearly 10,000 times lower than the reportable quantity (RQ) as 
defined in CERCLA (40 CFR 302). Because the release is 
significantly lower than the regulatory limit, and because the 
maximum dose calculated from the release (0.003 millirem) is 
well below any applicable standard, no adverse impact to 
environment, health, safety, or program resulted from this 
occurrence. 

BACKGROUND: The CMR Operational Safety Requirement (OSR) 
specifies that CMR facility effluents, including effluent 
stack FE-19, be continuously monitored. The FE-19 exhaust is 
continuously monitored through a fixed air sampling system 
positioned within the effluent stack. The sample filters 
associated with the air sampling system are collected and 
measured weekly for radioactivity. At approximately 0900 on 
April 21, 1995, the samples were collected. 

Following standard Laboratory procedure, the filters were 
counted by the Health Physics Analytical Laboratory (HPAL). 
After the filters were counted, the results were sent to the 
Air Quality Group (ESH-17). After determining the curie 
content of the release and comparing the content with 
historical data, ESH-17 determined that a release above the 
average levels for FE-19 had occurred and notified CMR 
facility management. 
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15. DESCRIPTION OF OCCURRENCE: (continued) 
Effluent stack FE-19 is fitted with an Aerosol-95 filter. The 
filter was installed approximately eight years ago and was 90% 
efficient. The measurements of the filter efficiency performed 
in January of 1995 indicated that the filter efficiency had 
decreased to approximately 60% 

Theresa Cull, (505) 667-7586, is the accountable Facility 
Manager and has approved this report. The name appearing as 
Facility Manager on page one of this report is for data 
transmittal only. An approval signature is on file with the 
Occurrence Investigation Group. 

16. OPERATING CONDITIONS OF FACILITY AT TIME OF OCCURRENCE: 
Normal operations were being conducted within Wing 3 laboratories 
during the period the release occurred. 

17. ACTIVITY CATEGORY: 
Normal Operations 

.......................................................................... 
18. IMMEDIATE ACTIONS TAKEN AND RESULTS: 

A critique of the occurrence was convened at 0830 on May 8, 
1995. Critique attendees included a representative from CMR 
facility management, the DOE facility representative for CMR, 
a representative from ESH-17, and a representative from the 
Occurrence Investigation Group (ESH-7). 

19. DIRECT CAUSE: 
1) EQUIPMENT/MATERIAL PROBLEM 

.F. Contamination 

20. CONTRIBUTING CAUSE (S) : 

21. ROOT CAUSE: 
1) EQUIPMENT/MATERIAL PROBLEM 

F. Contamination 

.......................................................................... 
22. DESCRIPTION OF CAUSE: 

The causes of the release could not be positively determined 
for the following reasons: 

1. During the monitoring period, continuous air monitors in 
two laboratories in the south side of Wing 3, rooms 3115 and 
3117, indicated a release of radioactive material (see ALO-LA- 
LANL-CMR-1995-0010). Although these rooms are serviced by 
FE-19, CMR facility management in conjunction with Health 
Physics Operations (ESH-1) staff at CMR does not believe that 
the amount of radioactive material involved in the incident 
could have produced this above average release. 
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.......................................................................... 
, 22. DESCRIPTION OF CAUSE: (continued) 

2. No other recent radiological processes performed in Wing 3 
could be linked to the release. 

I 

3. The configuration of the Wing 3 exhaust ventilation system 
was not changed during the monitoring period. 

The amount of radioactive material released was ten thousand 
times less than the reportable quantity (RQ) as defined by 
CERCLA (40 CFR 302). The facility's maximum ground level dose 
was calculated as 0.003, mrem. The maximum exposed individual 
(MEI) was approximately: 2.8E-6 rem. Because this incident 
posed no known operatidnal, safety, or health concerns and did 
not exceed EPA requirehents, a graded approach has been taken 
with the close-out of'this report. 

The direct and root causes of this occurrence have been 
categorized as an Equipment/Material Problem, contamination 
(1F). Though the cause could not be positively determined, CMR 
facility: management has speculated that the release was the 
result of a decrease in-filter efficiency for FE-19. 

The CMR OSR requires that the differential pressure across the 
filters in all CMR filter towers be checked and documented on 
a monthly basis. In addition, the Industrial Hygiene group 
(ESH-5) checks and documents filter efficiency on an annual 
basis. Filters are changed when either of the above indicate 
the change is necessary. In addition, if stack effluents 
increase, the filters are tested to determine filter 
efficiency; filters are changed if necessary. 

I 

Since FE-19 had an above average release and the filter 
efficiency measurements indicated a filter change was 
necessary, CMR facility management will change the filter for 
FE-19 (Corrective Action 1). 

Due to cost considerations, the Wing 3 exhaust system has 
never been upgraded with a HEPA filtration system. CMR 
facility management is proposing the installation of a HEPA 
filtration system in the Wing 3 exhaust system as part of the 
CMR Phase I1 upgrade. Due to possible future funding 
constraints on CMR upgrades, inclusion of the HEPA filtration 
system installation for Wing 3 will not appear as a corrective 
action in this report. 

CMR facility operations (CST-26) will document and track all 
changes in ventilation system configuration for all CMR stacks 
in the CMR operations center logbook. CST-26 and ESH-17 will 
consult the logbook when ever an above normal sample is 
obtained to consider ventilation system configuration changes 
in calculation of release levels. (Corrective action 2.) 

23. EVALUATION: (By Facility Manager/Designee) 
Though the amount of material released was above normally 
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25. CORRECTIVE ACTIONS: 
( *  = Date added/revised since final report was signed off) 

Change Filter 
CMR facility operations will change the filter for FE-19. 
Responsible Group/Division: CST-26 

TARGET COMPLETION DATE: 11/01/1995 COMPLETION DATE: Not given 

Document and Track Ventilation System Configuration Changes 
CST-26 will document and track all changes in ventilation 
system configuration for all CMR stacks in the CMR Operations 
Center logbook. Appropriate CMR operations personnel will be 
informed of the logging requirements. 
Responsible Group/Division: CST-26 

TARGET COMPLETION DATE: 07/21/1995 COMPLETION DATE: 07/21/1995 

.......................................................................... 
26. IMPACT ON ENVIRONMENT, SAFETY AND HEALTH: 

The amount of radioactive material released was ten thousand 
times less than the reportable quantity (RQ) as defined by 
CERCLA ( 4 0  CFR 302). The facility's maximum ground level dose 
was calculated as 0.003 mrem. The maximum exposed individual 
(MEI) dose was approximately 2.83-6 rem. This incident posed 
no known operational, safety, or health concerns and did not 
exceed EPA requirements. Therefore, no impact to environment, 
safety, or health resulted from this incident. 

27; PROGRAMMATIC IMPACT: 
None. 

28. IMPACT UPON CODES AND STANDARDS: 
None. 

29. FINAL EVALUATION AND LESSONS LEARNED: 
Proper record keeping on facility configuration can provide 
information to facility management that could help anticipate 
changes in normal effluent releases and minimize their 
occurrence. 

30. SIMILAR OCCURRENCE REPORT NUMBERS: 
1) ALO-LA-LANL-CMR-1995-0001 \ 
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Entered by: Date: 

Entered by: Date: 

Approved by: SKIVINGTON, CAROL M Date: 08/10/1995 
Facility ManagerlDesignee Telephone No.: (505)665-0033 

Approved by: PHOENIX, JAMES Date: 08/14/1995 
DOE Facility Representative/Designee Telephone No.: (505)667-5288 

Approved by: BEVILLE, TIMOTHY E Date : '08 / 2 8 / 1995 
DOE Program Manager/Designee Telephone No.: (301)903-6210 
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OCCURRENCE REPORT 

J 

1. OCCURRENCE REPORT NUMBER: ALO-LA-LANL-CMR-1995-0011 
Release of radioactive material above the average level for normal 
operations for effluent stack FE-19 in Wing 3 of the CMR facility. 

2. REPORT TYPE AND DATE: 
[ I Notification 
[ I 10 Day 
[ I 10 Day Update 
[XI Final 

Date 
05/08/1995 
05/19/1995 

08/28/1995 

Time 
1645 MTZ 
1454 MTZ 

0723 MTZ 

4. 

5 .  

6. 

DIVISION OR PROJECT: CMR Facility Operations (CST-26) 

DOE PROGRAM OFFICE: 
DP - Defense Programs 

SYSTEM, BLDG., OR EQUIPMENT: 
TA-3-29, Wing 3 ,  effluent stack FE-19 

This report is unclassified per an authorized ADC. 

7 .  UCNI?: NO 8. PLANT AREA: TA-3-29 

9. DATE AND TIME DISCOVERED: io. DATE AND TIME CATEGORIZED: 
05/05/1995 1444 (MTZ) 05/05/1995 1444 (MTZ) 
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11. DOE NOTIFICATION: 

12. OTHER NOTIFICATIONS: 
05/08/1995 0830 (MTZ) 

13. SUBJECT OR TITLE OF OCCURRENCE: 
Release of radioactive material above the average level for normal 
operations for effluent stack FE-19 in Wing 3 of the CMR facility. 

.......................................................................... 
14. NATURE OF OCCURRENCE: 

02) Environmental 
A. Radionuclide Release 

.......................................................................... 
15. DESCRIPTION OF OCCURRENCE: 

MANAGEMENT SYNOPSIS: On May 5, 1995, at 1444, facility 
management for the Chemistry and Metallurgy Research (CMR) 
facility were notified that analysis of sample filters for 
effluent stack FE-19 indicated a radionuclide release above 
normally expected levels from Wing 3 of the CMR facility. The 
analysis indicated a release of 1.252 microcuries (uCi) of 
plutonium-239. Based on historical sample filter data for FE- 
19, the average expected level is 0.285 uCi. The release 
occurred between April 21, 1995, and April 28, 1995. 

Effluent stack FE-19 and its associated exhaust ventilation 
system services the laboratories on the south side of Wing 3 
of the CMR building. Though the amount released was 
approximately four times the average quantity, the quantity is 
nearly 10,000 times lower than the reportable quantity (RQ) as 
defined in CERCLA (40 CFR 302). Because the release is 
significantly lower than the regulatory limit, and because the 
maximum dose calculated from the release (0.003 millirem) is 
well below any applicable standard, no adverse impact to 
environment, health, safety, or program resulted from this 
occurrence. 

I 

BACKGROUND: The CMR Operational Safety Requirement (OSR) 
specifies that CMR facility effluents, including effluent 
stack FE-19, be continuously monitored. The FE-19 exhaust is 
continuously monitored through a fixed air sampling system 
positioned within the effluent stack. The sample filters 
associated with the air sampling system are collected and 
measured weekly for radioactivity. At approximately 0900 on 
April 21, 1995, the samples were collected. 

Following standard Laboratory procedure, the filters were 
counted by the Health Physics Analytical Laboratory (HPAL). 
After the filters were counted, the results were sent to the 
Air Quality Group (ESH-17). After determining the curie 
content of the release and comparing the content with 
historical data, ESH-17 determined that a release above the 
average levels for FE-19 had occurred and notified CMR 
facility management. 
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15. DESCRIPTION OF OCCURRENCE: (continued) 
Effluent stack FE-19 is fitted with an Aerosol-95 filter. The 
filter was installed approximately eight years ago and was 90% 
efficient. The measurements of the filter efficiency performed 
in January of 1995 indicated that the filter efficiency had 
decreased to approximately 60% 

I 

16. OPERATING CONDITIONS OF FACILITY AT TIME OF OCCURRENCE: 
Normal operations were being conducted within Wing 3 laboratories 
during the period the release occurred. 

.......................................................................... 
18. IMMEDIATE ACTIONS TAKEN AND RESULTS: 

A critique of the occurrence was convened at 0830 on May 8, 
1995. Critique attendees included a representative from CMR 
facility management, the DOE facility representative for CMR, 
a representative from ESH-17, and a representative from the 
Occurrence Investigation Group (ESH-7). 

19. DIRECT CAUSE: 
1) EQUIPMENT/MATERIAL PROBLEM 

F. Contamination 

20. CONTRIBUTING CAUSE (S) : 

21. ROOT CAUSE: 
1) EQUIPMENT/MATERIAL PROBLEM 

F. Contamination 

22. DESCRIPTION OF CAUSE: 
The causes of the release could not be positively determined 
for the following reasons: 

1. During the monitoring period, continuous air monitors in 
two laboratories in the south side of Wing 3, rooms 3115 and 
3117, indicated a release of radioactive material (see ALO-LA- 
LANL-CMR-1995-0010). Although these rooms are serviced by 
FE-19, CMR facility management in conjunction with Health 
Physics Operations (ESH-1) staff at CMR does not believe that 
the amount of radioactive material involved in the incident 
could have produced this above average release. 

I 
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22. DESCRIPTION OF CAUSE: (continued) 
, 2 .  No other recent radiological processes performed in Wing 3 
could be linked to the release. 

3. The configuration of the Wing 3 exhaust ventilation system 
was not changed during the monitoring period. 

The amount of radioactive material released was ten thousand 
times less than the reportable quantity (RQ) as defined by 
CERCLA (40 CFR 302). The facility's maximum ground level dose 
was calculated as 0.003 mrem. The maximum exposed individual 
(MEI) was approximately 2.83-6 rem. Because this incident 
posed no known operational, safety, or health concerns and did 
not exceed EPA requirements, a graded approach has been taken 
with the close-out of this report. 

The direct and root causes of this occurrence have been 
categorized as an Equipment/Material Problem, contamination 
(1F). Though the cause could not be positively determined, CMR 
facility management has speculated that the release was the 
result of a decrease in filter efficiency for FE-19. 

I 

The CMR OSR requires that the differential pressure across the 
filters in all CMR filter towers be checked and documented on 
a monthly basis. In addition, the Industrial Hygiene group 
(ESH-5) checks and documents filter efficiency on an annual 
basis. Filters are changed when either of the above indicate 
the change is necessary. In addition, if stack effluents 
increase, the filters are tested to determine filter 
efficiency; filters are changed if necessary. 

Since FE-19 had an above average release and the filter 
efficiency measurements indicated a filter change was 
necessary, CMR facility management will change the filter for 
FE-19 (Corrective Action 1). 

Due to cost considerations, the Wing 3 exhaust system has 
never been upgraded with a HEPA filtration system. CMR 
facility management is proposing the installation of a HEPA 
filtration system in the Wing 3 exhaust system as part of the 
CMR Phase I1 upgrade. Due to possible future funding 
constraints on CMR upgrades, inclusion of the HEPA filtration 
system installation for Wing 3 will not appear as a corrective 
action in this report. 

CMR facility operations (CST-26) will document and track all 
changes in ventilation system configuration for all CMR stacks 
in the CMR operations center logbook:CST-26 and ESH-17 will 
consult the logbook when ever an above normal sample is 
obtained to consider ventilation system configuration changes 
in calculation of release levels. (Corrective action 2.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
23. EVALUATION: (By Facility Manager/Designee) 

Though the amount of material released was above normally 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
25. CORRECTIVE ACTIONS: 

( *  = Date added/revised since final report was signed off) 

01) Change Filter 
CMR facility operatibns will change the filter for FE-19. 
Responsible Group/D:-vision: 1 CST-26 

b 

TARGET COMPLETION DATE: 11/01/1995 COMPLETION DATE: Not given 

02) Document and Track Ventilation System Configuration Changes 
CST-26 will document and track all changes in ventilation 
system configuration for all CMR stacks in the CMR Operations 
Center logbook. Appropriate CMR operations personnel will be 
informed of the logging requirements. 
Responsible Group/Division: CST-26 

TARGET COMPLETION DATE: 07/21/1995 COMPLETION DATE: 07/21/1995 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
26. IMPACT ON ENVIRONMENT, SAFETY AND HEALTH: 

The amount of radioactive material released was ten thousand 
times less than the reportable quantity (RQ) as defined by 
CERCLA ( 4 0  CFR 302). The facility's maximum ground level dose 
was calculated as 0.003 mrem. The maximum exposed individual 
(MEI) dose was approximately 2.83-6 rem. This incident posed 
no known operational, safety, or health concerns and did not 
exceed EPA requirements. Therefore, no impact to environment, 
safety, or health resulted from this incident. 

27. PROGRAMMATIC IMPACT: 
None. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
28 .  IMPACT UPON CODES AND STANDARDS: 

None. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
29. FINAL EVALUATION AND LESSONS LEARNED: 

Proper record keeping on facility configuration can provide 
information to facility management that could help anticipate 
changes in normal effluent releases and minimize their 
occurrence. 
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30. SIMILAR OCCURRENCE REPORT NUMBERS: 
2) ALO-LA-LANL-SIGMA-1995-0002 

(continued) 



, IN REPLY 

RBPER TO: H7-76-TKK-21 J a n u a r y  9 ,  1 9 7 6  

i 
- 

I; 
E m i :  Vaflauschek: 
O E C D  Nuclear  En$rgy A g e n c y  
3 8 ,  bou leva rd  S u c h e t ,  
75016 P a r i s  
F R A N C E  

Dear Dr. Wal lauschek:  

Enclosed  a r e  c o p i e s  of  t h e  Viewgraphs used 
d u r i n g  your  v i s i t  l a s t  November. P l e a s e  e x c u s e  
my d e l a y  i n  s e n d i n g  them. 

I hope t h a t  you h a d  a p l e a s a n t  h o l i d a y  s e a s o n .  
O u r  b e s t  w i s h e s  t o  you f o r  1976.  

I 

Yojqrs t r u l y ,  

T .  K .  Keenan 
H - 7  Group Leader  
Waste Management 

T K K : b h  / 
Enc: a / s  

J 
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<o. 001 
7 

6 

15 

0.004 

1 .  A l k a l i n i t y  ( P h e n o l . )  1 0  

~ 

22 

1 4 5  

6 5  

0.388 

3. Ammonia - . N  

%16 .4 149 21 

41 18 122 44 

%26 27 80 46 

. 0.029 < .  004 -068 . 0 2 0  

--__I 

--- 

I 0.98 

9. Chromium ( T O T A L )  

10. C o n d u c t i v i t y  

1 1 .  C o n p e r  

- 12. C y a n i d e  --- 
13. Fluoride 

14. H a r d n e s s  ( T O T A L )  

0.006 

282 
0.125 

<O..  004 

0.75 

2 5  

1 5 .  Lead 

1 6 .  M a g n e s i u m  

i o . 0 1 0  .- 
0 

20. P h o s p h a t e  I 

21. S o d i u m  
I_ - 

0.002 

0.65 

7.1 

0.98 

.- .-r._..l-_-... 

._-. ....-. .. 
.. .-- ...........-....--. 

4 0  

23. Zinc  I < 0 . 0 0 1  

I 1 I - -_ 12012 I %!.I60 541 4 6 3 3  t- -2 I-- 
-.- 

0.'512 I 0 . 0 1 7  I <. 001 I ' .033 I 

- -- 362 4440 1 1 9 9  

. C'42 
_I_ 

<, 0 0 1  .350 



T y p e  ' o f  
A c t i  v i  t y 

8 9 ~ r  

Osr 

37cs 

2 3 8 P u  

2 3 9 P u  

2 4 1 ~ m  

U ,  t o t a l  

TA-50 OPERATING DATA FOR 1 9 7 4  
RADIOACTIVE NUCLIDES 

i T o t a l  v o l u m e  d i s c h a r g e d  3 9 . 6  m i l l i o n  l i t e r s )  
( 1 9 7 5  w a s  s i m i l a r )  

I n f l u e n t  
E f f l u e n t  

R e l e a s e  
E f f l u e n t  

. Concentrat ion 

2 0 0  m C i  

5 .53  ci 

2 3 3  m C i  

2 4 4  m C i  

246  g 

5 .3  m C i  1 . 3  x l o e 7  p C i / m l l  

8 . 3  mCi 2 . 1  x p C i / m R  

1 4 1  m C i  3 .6  x p C i / m l l  

1 1 . 4  m C i  2 .9  x p C i / m k  

0 . 3 9  m C i  9 .8  x lo-' p C i / m &  

1 . 7  m C i  4 . 2  x 10 p C i / m l l  -8  

7 6  9 1 . 9  x 

C o n c e n t r a t i o n  
G u i d e l i n e  f o r  

U n c o n t r o l l e d  A r e a  
\ 

* For n a t u r a l  u r a n i u m  

I 



L A S L  YASTE MAi?AGEKNT 

GROUP H-7 

1, T R E A T S  AND P R O C E S S E S  BOTH L I Q U I D  AND SOLID 
R A D I O A C T I V E  AND HAZARDOUS V A S T E S  GENERATED 

2. C A R R I E S  OUT !I & D S T U D I E S  ON C H A R A C T E R I Z A T I O N  
AND IPIPROVED f.1ETHODS OF WASTE PROCESS I NG I 

3 ,  C A R R I E S  OUT FUNDAMENTAL S T U D I E S  Of1 NASTE 
,VOLUME REDUCTION SUCH AS INCINERATION I 

: .- . .  

. .  . .  

scien3iffic laboratory 
of t h e  Univurrity of California 

, 



SOLID WASTE TREATMEN 
AT LASL 

3 Q ~ O O O  M /YR AVERAGE VOLUME 
o F . “TRU” 

BURZ ED OR STORED RETRIEVABLY , 

AT LASL,‘ DEPENDING ON 
ACTIVITY LEVEL 

WASTES INCLUDE GREAT . .  
. VARIETY OF PROCESSING . .  

RES I DUES, EQU I PMENT, ETC a 

- -  

WASTE NANAGEMENT GROUP WORKS - . ._  . .  
VERY CLOSELY WITH GENERATOR 
GROUPS TO REDUCE VOLUMES, . -  . .  
DEVELOP ASSAY TECHNIQUES, 

, - - . . . . . . - .  
AND FORMULATE STANDARD . .  - .  

’ OPERATING PROCEDURES 

’ il, 
sc i e m t i t  i c 3 a b o r a t o  ry 

of tho University of Colifornio . 

- .  . .  

L 

. .  . .  
. . .  - 

. .  

. .  . .  
C ’  



TZU SOLID PIASSE R D 

OBJECTIVES: To .PROVIDE VALID CRITERIA FOR SAFE DISPOSAL 
AND INTER If1 AND TERN1 NAL STORAGE OF RAD I OACT I VE 

WASTES 

THESE WILL BE ACCOMPLISHED BY: 

A, WASTE CHARACTERIZATION 

- SOLID WASTES MUST BE SEGREGATED, MEASURED, AND 

PACKAGED AT THE SOURCE WITH DUE REGARD FOR 

VOLUME REDUCTION 

B I CETECT ION APID ASSAY EQU I PMENT 

- ELECTRONIC DEVICES FOR INTERROGATING AND DEFINING 
CONTENTS OF WASTE CONTAINERS - I 

C, CONTAINER STUDIES 

- SEARCH FOR ADEQUATE CONTAINER TO REPLACE MILD 
STEEL DRUMS 

- BOTH METALLIC AND NON-METALLIC CONTAINER 
COMPATIBILITY WITH BURIAL AND STORAGE ENVIRONMENTS 

, D, RADIOLYSIS STUDIES 

- GAS GENERATION FROM CONTAMINATED WASTES, TYPES _ .  
I 

AMOUNTS, RATES AND LONG-TERM BEHAVIOR 
-. 7 

E ,  EXHUMATIO~I R ISK ANALYSIS 

s c i e n t i f i c  l a b o r a t o r y  
of the University of Californio 

* /  \ 

. - .  . .  
. .- 



INPTIAL LASL SOLID I,IIASTE VOLUI'IE REDUCTIO?/ PROCESS 

1, THE INITIAL LASL SEiECT'IOPJ, BASED ON INDUSTRIAL IN-  

CINERATION AND POLLUTION CONTROL TECHNOLOGYj WAS 

CONTROLLED A I R  - IMCIMERATIO~I I 
r, 
, 
1 

3, A, DUAL-CHAMBER, okONTROLLED-AIR INCINERATOR IS IN 

OPERATION AT LASL AND IS UNDERGOING CHECKOUT USING 
SYNTHETIC LASL COPBUSTIBLE WASTES m 

3 ,  BY M I D - I . ~ ~ ~ ,  THIS INCINERATOR WILL BE MOVED TO A 

NEW BUILDING (NOW UNDER' CONSTRUCTION) THE INCINE- 
RATOR PROCESS TRAIN WILL BE CONTAINED IN GLOVE BOXES - 

FOR TRG COMBUSTIBLE WASTES, THESE MAY BE REPRESENTA- 

TIVE OF ERDA LABORATORIES SUCH A S  MsL OR REPRESENTA- 
TIVE OF COMMERCIAL REPROCESSING SITES AS REQUESTED; 

BY NFCP m 

, ,  

4, ALL ASPECTS OF AN INCINERATION PROCESSING LINE, FEED 

PREPARATIONJ SORTING; CLASSIFYING, ..INCINERATION 

OPERATIONAL PARAMETERS, ASH REMOVAL A N D  HAEIDLIFiG TECH- 

MIQUES WILL BE EVALUATED AND USED TO GENERATE BASE-LINE 

K DATA FOR THE "FIGURE OF EERIT", 

s e i  e a-3 t i f i c: Z a b  o s a a ~ d c r ~ y  
, of the U n i v e r s i t y  of Cal i forn ia  

. I \  



TRU SOLID NRSTE VOLUlYE REDUCTION 

1, ESTABLISH PILOT-PLANT FACILITY FOR EVALUATION OF 

CANDIDATE PROCESSES FOR VOLUME AND MASS REDUCTION 

OF SOLID RADIOACTIVE WASTES, 
I 

2, ASSEMBLE AND OPERATE SOLID WASTE DISPOSAL SYSTEMS 

WITH COMPONENTS REPRESENTATIVE OF CURRENT INDUS- 

TRIAL INCINERATION AND POLLUTIdN CONTROL TECHNOLOGY, 
I 
I 

3, EVALUATE AND, AS NECESSARY, MODIFYj ADD, OR SUB- 
I , 

STITUTE SYSTEM COMPONENTS TO MEET HEALTH OR SAFETY 

STANDARDS, 

4. DEVELOP A VALID EVALUATION BASIS .FOR-COMPARISON OF . , _ .  

ALTERNATE WASTE REDUCTION PROCESSES (FIGURE OF MERIT) 

ESTABLISH ACCURATE WASTE DISPOSAL COSTS FOR RECOMMENDED 
-. . . -  - .  : PROCESS, -:.*. - : .  I 

5, TRANSFER PILOT-PLANT RESULTS ArID DATA TO PRODUCTION 
FACILITY, ii 

scientilic I a b c a r a ~ o ~ y  
of t h e  University of  Californio 



... 

L I  QU ID WASTE TKEATPIENT 
. AT THE LASL 

1, Two LIQUID I'IAsTE TREATMENT SITES 
A, AT THE PLUTO~IIUM PROCESSING SITE, 
B, AT A CENTRAL AREA SERVING ALL OTHER LASL LIQUID 

RADIOACTIVE WASTE GENERATORS 

2, THE CHEMICAL PROCESSING AT BOTH SITES IS GENERALLY 
SIMILAR, . 

A, 

\ 

B, 

C D  

INCOMING WASTE IS STORED IN TANKS AND IS MONITORED 
, 

FOR ACTIVITY LEVELS, TRU, FISSION PRODUCTS, ETC, 

BOTH SITES REMOVE TRU BY CO-PRECIPITATION WITH - I 

FERRIC HYDROXIDE, THE PRECIPITATED SLUDGE I S  DE- 

\dATEREDj ANALYZED AND I S BUR1 ED OR -STORED RETR I EVABLY 

EEPENDING ON ITS ACTIVITY LEVEL,- THE SUPERNATENT IS 

AFJALYZED AND IS DISCHARGED TO A DRY CANYON, IF 

ACTIVITY LEVELS ARE SUFFICIENTLY LOPID 

THE CENTRAL 
OF REMOVING 

9osR AT THE 

PROCESSING SITE HAS THE ADDED CAPABILITY 

FISSION PRODUCTS (PRIMARILY 137cS AND 

WsL) BY ION-EXCHANGE 8 

. .  

3 ,  THE CENTRAL PLANT ALSO 
WHICH ARE DELIVERED IN 

TECHFI I CAL AREAS , 

PROCESSES LIQUID RADIOACTIVE WASTES 

PORTABLE TANKS FROM O U T L Y I N G  LASL 

. . -  



. .  .. . . . . . ... . .__..I.. - . .. 
. .  

.. . - 

WASTE MA!AGEMENT PROGRAMiWTIC 
EFFORTS AT LASL 

(FUNDED EIY ERDAINFCP) 

SOLID HASTE D I S P O S A L  AND STORAGE 

TRU SOLID WASTE R 8 D 

TRU SOLID WASTE VOLUME REDUCTION 

- . .. . 

- .  . . .  
. .  . . .  

. .  . 

. . .  . 
. .  t 



, 
... . . . . . . . .  . . . . .  . .  ...... 1- ... . .  . . . .  ~. . . . .  

. .  -. - 

CURRENT SOLID WASTE DISPOSAL TECHNIQUES 

I, - BURIAL I N  ERDA APPEOVED AREAS 

rqAY BE USED FOR LOW LEVELS OF WASTE 

< < l o  N C I / G  = < 0 , 1 6 / i ~  239PU/G) 

2, “20-YR RETRIEVABLE” STORAGE I N  SUITABLE COPjTAINEKS 
TO ASSURE INTACT AND UMCOI”.JTAMI NATED COPJTAIMERS AFTER 
20 YEARS 

USED FOR WASTE LEVELS >IO NCI/G BUT S ~ L L  NOT 

- 
I 

ECONOMICALLY RECOVERABLE m 

B B B B B  THE 2GYR RETRIEVABLE CONCEPT WILL ALLON 
SUFFICIENT TIME TO DEVELOP, B 8 

‘ 3,  TERMINAL STORAGE 

CURRENT TENDENCIES STRONGLY SUGGEST DEEP BURIAL 
IN STABLE GEOLOGIC STRUCTURE BENEATH THE EARTH‘S 

- .- .: , 
V SURFACEaamaB 

. . . .  

. .  



. .  . .  
. .  . ... 

..... - . 
. . .  

. -  

TYPICAL RESULTS OF MEGhS 
OF CAFOIBOARE Oa'06 

. ROOM-TMSH BOX 

ANALYSIS 
M3 

. . . . .  

. .  
-- - 

.. 

r, 

TRASH Bo;, ANAI YSI s FOR JA NURRY 197 5 
i 

0 
I 

NUMBER P E RC E NT 
- CATFGDL ~ - 5 n x E s  OFL 

BOXES LESS THAN 1 NCI/G 171 
- -  

-- -80 
... 

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

FROM 1 TO 10 NWG 
. . .  

- . .  
. - _ .  

. .  
9 . _-  ;.., -.: - . . . .  

. . . .  
.- .. . ,- . - . .- 

. .  . . .  . . . . . ,  . . . . . .  :. ... ~ -- . . . .  
. . .  . i .. --_. .: . 

.- . 

. . .  . . . . . .  .: ... 1.; 
~. 

20 

10 TO 103 NWG 12 . 6 
. . - .  . .  . .  

- .  . .  

N C I / G  11 EO TO 5003 
TOTAL BOXES . .  

. .  

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

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

. :  
* .  

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

1 .  

:. : 

- . -  

. .  

i _ -  . . 

sc i i P i  c 3 absratory 
of the  Univers i ty  of Califcrnia 

I 



. . . .  

--- MSL CI~TEGO~IES OF ?EOCESS . .  - . . . . . . .  
. .. -. . ... . . . . . .  . . ~. 

RES I3UE YiTE? IALS 

- -  

:JOT CONTAI'/II :IATED. 31 SPOSED OF AT L O ~  ~~LAF.:CS 

COUtJTY h N D F  I LL, 

TYPE 1 - 

TYPE 2 - /<NOWN OR POTENTIALLY CONTAMINATED,  NCI /G  

TZU, I)ISPOSED BY BU?IAL AT LGSL R A D I O A C T I V E  

- S O L I D  WASTE DISPOSAL AREA. . .  

TYPE 3 - - . .  
. . .  

- _  . -  

238PU)- EUT LESS THAN LIMITS ,- PACK- 
. .- . . . . . . .  .. .......... 

AGED FOR AND PLACED INTO N-YEAR RETR I E\JP.BLE 
.- 

STORAGE I 

I _. 
T!?U (OR u) CONTAMINATED AT CREATE2 THAN 

RECYCLED FOR 
1 

TYPE- 4 - 
RECOVERY VALUES.  /?ATERIAL 

. . . .  

RECOVERY. 
. .  . . . . . . . .  . I .  

. .  .: . . .  
. . .  - - -  ... 

. .  
. . . . .  . -  

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



.- 
2. . 

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

- .  . .  . .  . .  

. . .  



NASTE RAD I OACTI VE CO!lTAM IiJANTS OI'J IASL . .  
. -  _. . -  ... 

..... - 
. _ ,  - 

:. ... . . .  

Pu . ' 

2 3 9  
A M  

241 TRAFJSURAW I CS 

23"" 

IJP - .- 
2 3 7  240 Pu 

IATURAL 
DEPLETED 
ENRICHED 
233" 

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

.. 

THOR I UM 

TRITIUM 

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

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

. .  . 

FI ss I ON PRODUCT / ACTIVATION PRODUCT: 

NA 
2 2  

. .  - .  . . .  . .  . . .  - . . . .  . _  ~ . . 
. .. , . . . 

. . .  - . .:, co 6 0  TA 

' Po 

182 

210' 
. .~ .. . 

. .  . . -  . .  . . . '  SR 9 0 , 8 9  

cs 137 I' p " 
, : . .  

- .  
. -  . .  

BA-LA 1 4 0 
..- 



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

1, 
2 ,  
3 .  
4, 
5. 
6 ,  
7. 

- 8, 

... . . . .  . - . - _.. . . . . . . . .  . . . .  . .  . . . . .  . . . .  . . . . . . . . . . . . . . .  
~ ~. 

...... . . .  . . . .  . . . . . . . .  ... 
. .  . .  

. . .  

LASL SOLID R A D I J A C T I V E  III'ASTES 

TRASH (PAPER,  PLASTIC,- RUBBERJ KTAL; GLASS) 

BUILDING D E B R I S  (LUMBER, CONCRETE, METAL, SOIL) 

. . . . .  
.. . . .  

..- 
. .  

EQU I PMENT 

CHEMICAL TREATMENT SLUDGE 
CEMENT PASTE 
O I L S  
HOT CELL WASTE ( H I G H  BETA-GAWIA) 

ANIPIAL TISSUE 

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

. . . . . . . .  . .  . .  
. ~. . .  

. .  _- 

. . . . . . .  
. - .  

. - .  .: 
- .  



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

,/-. 
.... ........................ - . . . . .  

. . . . .  . .  ...... 
. . . . .  . . . . . .  

. .  
. . .  . . .  

.. 
. -. . : . . 

. .  
- .  

1959 
1970 
1971 
1972 

._  . 

1373 
1974 

WASTE 
DISCHARGED , d l L  

13 190 
10 850 . 

9 839 
8 780 
5 444 
4 600 

. .  

2'..35 x 

Is49 x 10" 

GROSS Q 

---EmQL 
945 

DECON- 
TAYINATIOH 

360 . 

972 
309 
615 

1 832 

. . _ 7  j-;- 
f 

I .  



---- -. 

. .  -. . .- . . . . . . .  . . .  . ~. . 
. .  -~ . . . .  . ., _ _  - .  . . . .  

. . .  _. . .  

. . .  

. .  

.. 

. .  
. .  . . .  

....... . . .  . .  

. .  . . . . . . . .  

i 

APPROX I fATE RAD I OACT I V I TY I f CEI4ENT PASTE 
. I N  SHAFTS IN AREA T 
_- . . . . . . .  

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

. . . . .  
. _ _  

. . . . . .  
. . . . .  

. . .  - - ... 

E L L L  
3.63 l33.65 

219.n 
395.25 
407.05 

1968 
1959 
197Q 

0.20 - 

oe31 
.o.u 

l971 4 :74 0.57 
0 ,'46 

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

6.33 1972' ' .  

1973 
1974 

1.39 
22 .-a- 685,78 0.91' 

1 

. .  

I 

.... ... 

, 



.- 

I 
I 
i . . .  

..... 1 . ...-- ....... 
. . . . .  ! 

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

- .- . 

. . . . . .  . . . . . . . . . . .  
. . . . .  

. . .. 
- -  

-. 
. .  

. . . . .  
--/ 

.. 

VOLUFIE OF CUllEM PASTE 
IN SHARS MUS> 

, 

. . . .  ._ .... - .. - . . . . . .  
- AT AREA T 

c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  i a QF C F ~ ~ P A S Z ,  c ? '  
. . .  

Yraa.. !ikhulu ciAuuE 
I 

i 
i 

t 
I 
i 
i 

..... 

1968 25 
34 
46 
50 
59 
61 
.SO 

52 509 7 017 
-11 IC0 . 

15 905 
16 205 
18 871 
19 251 
-18 426 

! 
1 

i 

.. ! . . . . .  
........... 

i 
a3 ow-- 
118 990 
121 230 

1970 
i 

19731, 
1972 141 180 
I973 
1974 

I44 om 
337 830 - 

325 798 770 106 775 TOTALS 
. -  

i 
- t  
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NITRATE, S ~ L  6S 251 

TQTAL So&& ML - 

- 

- . . .  

~ .- , . . . .  ... - . . . . .  

OXYGEN 

Udt 

CWEM CAL . . .  . . .  . -. . . .  . . . . . . . . . .  - -., . . . . . .  
.... - .~. . - . 

. . .  . .  ._  ~. . -  
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- .  
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4 - 1  

2.04 10-5 1.55 10-7 j 
1.45 x lgo5 2.47 x IOo7 I969 54,48 

1970 53a 18 
. ~ . .... -. . .... . . ~ . . . . . . . .  

. . . .  

1973 53.72 
1974 . . . . . . .  ., . . 

.. . . . . .  . .  _. - . . . .  ....... .- . . .  
. . . . . . . .  
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CY 1974 
. .  
-. . . . .  

. . . . . . .  
. - ._ .. .- . 
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. .  . . . .  
. .  

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

-. ._. 
. . . . . . .  

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

I ...... ~. . . .  - .  . .  1' . . " .. . . . . . . . .  

lo*3 CUBIC METERS 40.5 4.6 
. . . . .  . -  . . . .  

. . .  ........ ... ~ 

0.09 L 4 1  
.~ 

I.. - . . . . . . .  
- . . . . . .  .. ~ - -  . 

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

- 9OSR 
i 

. . .  . . .  

3H 

URANIUM, TOTAL . 
. i37cs 
. _ _  

1 3 2  0,27 

1,237 
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ABLE I 1 

EXPLOS I METER TE '014 VARIOUS GAS MIXTURES 

;AS COHPOSITION (ROL %> . 
TEST co "a No, 5 ' -  ..A - - CilQ 4 

1 2 , O  0,3 16,O 9,O TO 6O,O 2 e C Y L I N D E R , ~  . ' CELLULOSICS 
17,s f i I L 1  1!4,0 3,O 51,o 3 CYLINDEX 26 -CELLULOSICS 
l6,O 0'6 E 2  14,o 8,O ' 47,O 10 CYLINDEQ CELLULOS I cs 
2119 0,1 2,2 7,O 3,1 6 1  14 CYLINDE NA~ER-SOAIED CELLULOS I cs 
21'7 O,8 U17 l % 6  6,7 6 9  7 CYLINDER 1 
4218 110 Ui6 013 012 4316 32 , CYLINDER 33 DUOSEAL ON VERMICUL'ISL_-,, 

- 

CY LI NDER 21-1 CELLULOSICS-, Pmsr~cs, RUBBERS , YES 

1016 1s,O k 6  3,1 S CYLINDER 24 CELLULOS I cs 
10,6 6,O j 1 0  39,o 11 CYLINDV 35 . \~ATER-SOAI(ED CELLULOSICS 

10,o 19,o 8,O 36,O 9 '  CYLINDER'^^ ' CELLULOSICS . 

10,'i 0,s , 014  19 CYLINDER 29 POLYETi-WEN E 

9,9 813 319 36,3 21 CYLINDER 35' \hTER-SOAI(ED CELLULOS I CS ' ' * ! 

1019 -0,6 013 110,2 33 CYLINDER 29 POLYETHYLENE Yss 
e YES 
YES 

9,8 0,3 0,4 37,7 20 , C Y L I ~ E  DUOSEAL ON4 VERMICULlTE 
0,s 38,6 31 CYLINDE D&W ON VEWI CULI TE 
0,4 35,g CYLIND DUOSEAL ON VERMICULITE 

DUOSEAL ON ' ~ERMICULITE 
8,8 2L3 7,9 33,s 18 CYLINDE CELLULOS I cs - 

7,9 7 ,6  8 3,3 2 9 2  16 CYLINDE NATER-SOR~ED CELLULOS ics 
POLY ETHYLENE 

No * 
, . GIO 17,O 6'0 , 6l,O . I DRUM 232 I.~YDROGENOUS SOLIP TRASH 1 :  1 .  



, 238?11 t !cs te  

Days i n '  
S t o r a g e  

2 2 3  1 4 . 9  1 7 . 9  (Dec) 41 
( F e b )  9 4  

Drum C o n t e n t  C o n t e n t  

.. -- KS H u m b c r  s 

(May) 176 
4 .  

(31.11) 238 

2 2 4 2 2 . 1  ' 1 4 . 5  (Dec) 4 1  

( F e b )  9 4  

(May) 176 

(Jul) 238 

232 29.4 10.2 (Dec) 41 
( F e b )  ' 94 

I 

, I  

. .  

14.5 

( M a y )  , 1 7 6  

(Jul) 238 

( D e c )  4 1  

( F e b )  9 4  

(Nay) 1 7 6  

(Jul) 2 3 8  

I 

Ternpe'rature,  "c ' ,  
/ I  ' Sample  

I n -  O u t -  
s i d e  s i d e  

1 4 . 5  ,14.5 

24.0 

1 8 . 0  12,5 

-. 

, 

Soil W i t h -  
U n d e r  Drawn 

Ambien t  Cask F r o m  
__I 

2 . b  7 . 0  DRUM 

5.d.l' 7.0 DRUM . 
CASK 

2 4 . 5  6 . 0  D R U M  
I .  . C A S K  

' 16.0 DRUM ' 
C A S K  

I '  
2 7 . 4 ;  

/ '  
I 

2 .0  7 .0 D R U M  

16.5 12 .0  , 5 .  7 . 0  D R U M  
C A S K  

1 6 . 0  D R U M  
CASK 

'7.0 DRUM 
7.0 D R U M  

, C A S K  

' 6 . 0  DRUFI 
CASK 

1 6 . 0  D R U M  
C A S K  

7.0 D R U M  

I /  

1.0 0.1 15. 

1 . 2  0 . 3  
< C , . 1 '  0 . 1  

' 1 . 2  , 0 . 4  
<P;l 0 .2  

' ,  

. 5 1  6 , O  li.0 6 . 0  

.1'19.0 ~ 0 . 1  0 . 6  

7 8 . 0  
7 9 . 0  

7 8 . 0  
7 9 . 0  

7 3 . 0  
7 3 . 0  

6 6 . 0  

6 2 . 0  
7 8 . 0  

s .  3 ' .  
7 8 . 0  

6 1 . 0  
( 7 3 . 0  

I 

17.5 

2 0 . 0  
C A S K  0.1, 0 . 1 ' 2 0  

29 0 2 7  
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$. T h r u  : 

FROM : 

SUBJECT - 
SYMBOL 

DATE: O c t o b e r  30, I975 D i s t r i b u t i o n  

6. 1. V o e e a d e r ,  J4S-690 

T. K. Kee H-7 Group L e a d e r  @?> 
DISPOSAL OF RADIOACTIVE CONTAMINATED OILS AT THE LASL 

H7-SW-530 
, I 

P r o p e r  t r e a t m e n t  a n d  p a c k a g i n g  of r a d i o a c t i v e l y  
c o n t a m i n a t e d  was te  o i l s  i s  necessary i n  o r d e r  to assu re  
t h e i  r safe  t r a n s p o r t  a n d  h a n d 1  i ng i n  d i s p o s a l  o p e r a t i  ons . 
A l l  LASL o p e r a t i n g  g r o u p s  w h i c h  g e n e r a t e  these oils s h o u l d  
be f a m i l i a r  w i t h  a n d  a s s u r e  c o m p l i a n c e  w i t h  t h e  f o l l o w i n g  
p r o c e d u r e s .  In ' a d d i t i o n ,  a l l  s u c h  o p e r a t i n g  groups s h o u l d  
i n c l u d e  p r o c e d u r e s  for a c c o m p l i s h i n g  t h e  p r o p e r  d i s p o s a l  
of c o n t a m i n a t e d  o i l s  i n  t h e i r  w a s t e  management SOP. 

P a c k a g i n g  f o r  d i s p o s a l  o r  f o r  r e t r i e v a b l e  s t o r a g e  o f .  
r a d i o a c t i v e  c o n t a m i n a t e d -  o i l s  v a r i e s  d e p e n d i n g  u p o n  t h e -  
t y p e  a n d  amount o f  c o n t a m i n a n t  p r e s e n t .  Oils c o n t a m i n a t e d  

: w i t h  t r a n s u r a n i c  (TRU) r a d i o n u c l i d e s  r e q u i r e  p a c k a g i n g  f o r  
2 0 - y e a r  r e t r i e v a b l e  s t o r a g e  when t h e  TRU-content  exceeds 
10 nCi  p e r  g ram o f  t h e  t o t a l  p a c k a g e  o r  the 23*Pu c o n t e n t  
e x c e e d s  100 nCi /g .  A l l  o t h e r  c o n t a m i n a t e d  o i l s  may be 
p a c k a g e d  f o r  d i s p o s a l  by b u r i a l ,  

- -  
. T h e  f o l l o w i n g  a r e  t h e  p a c k a g i n g  r e q u i r e m e n t s  f o r  these 

two' catesories o f  c o n t a m i n a t e d  o i l s :  
. .  
. .  . 

. .  - 
. -  

_ .  . 
* TRU-retri evakif e o i  1 s 

A l l  TRU-waste o i l s  r e q u i r e  a b s o r p t i o u  in an 1 
a p p r o v e d  m a n n e r .  o n t o  an  a p p r o v e d  sorbent m a t e r i a l  such t h a t  
the r e s u l t i n g  mass is a non- f lowi .ng  s e m i - s o l i d .  Recommended 
p r o p o r t i o n s  a n d  s o r b e n t  a n d  means t o  a c c o m p l i s h  the p a c k a g i n g  
a r e  a s  d e s c r i b e d  i n  Append ix  A. T h e - a b s o r b e d  TRU-oil  r e q u i r e s  
p a c k a g i n g  i n t o  a 2.3 mrn ( 9 0  m i l )  h i g h - d e n s i t y  p o l y e t h y l e n e  
1 i n e r . c o n t a i n e d  f n  a new 210-r (57.2 g a l )  w h i t e  DOT'17C drum 
(LASL S t o c k  #LG-1115 ). The p o l y  l i n e r  and  liner s e a l a n t  - 
a r e  a v a i l a b l e  t h r o u g h  H-7 Waste Management, A l l  o t h e r  a . -  
p r o c e d u r e s  a s s o c i a t e d  w i t h  - d i s p o s a l  o f  t h e  c o n t a i n e r ( s )  a r e  
as d e s c r i b e d  in t h e  Memorandum " I n f o r m a t i o n  on S o l i d  R a d i o -  
a c t i v e  W a s t e  Management a t  LASL" (H8-WM757) d a t e d  May 13,  1974-  
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I f 

i; 

Approved Sorbents ,  M a x i m u m  Oil L o a d i n g s ,  
and Packag inq  Methods 

I 1 ,  Preferred. S o r b e n t / O i l  Proportions: 

The p r e f e r r e d  s o r b e n t  i s  ground ( 6 0  mesh or f i n e r )  
exfolfated vermiculite, L A X  Stock No. CI 66171RKT. D i t  
s h o u l d  be m i x e d  with t h i s  vermiculite in t h e  following 
p r o p o r t i o n s :  ..- . 

By vo lume:  - 0 . 6  p a r t s  oil t o  - 1.0 parts vermiculite 
(e oil will occupy v o i d  space only_; 
t o t a l  volume = v o l .  o f  vermiculite) 

- 3 . 3  parts o i l  t o  - 1.0 part vermiculite, By w e i g h t :  

2; Approved S o r b e n t / O i l  P r o p o r t i o n s :  

Ground coarse vermiculite ( I n d u s t r i a l  Type No. I ) ,  
LASL S t o c k  No. 6617/RKU. Oil s h o u l d  b e  mixed w i t h  t h i s  
vermiculite a s  f o l l o w s :  

1 '  
By volume: 0.5 p a r t s  oil to _I_ 1.0 parts vermiculite 

( t o t a l  volume = volume o f  v e r m i c u l i t e  only ,  
I By w e i g h t :  - 2.6 p a r t s  oil to - 1.0 p a r t s  vermiculite. 

( T h e  above p r o p o r t i o n s  .of ro i l /vermicu l i  t e  were determined 
. w i t h  o i l s  o f  t h e . r a n g e  S A E - 1 0  t o  40. Contac t  H-Z: i f  much 

h e a v i e r  o I l s  w i l l  be wasted.)  

3. Recommended Procedure 

( a )  

( b )  A l t e r n a t e l y  add  v e i m i c u f i t e ,  then o i l ,  u s i n g  no more 

L i n e  the c o n t a i n e r  w i t h  a p o j y e t h y l e n e  a s  described 
above. . .  

' 0  * 

t h a n  one- fourth  of  t h e  t q t a l  v o l u m e  o f  e a c h  i n  e a c h  
layer; attempt t o  maintain the r a t i o  of oil t o  vermicu- 
l i t e  as.given a b o v e ,  

( c )  .Lap t h e  p o l y  l i n e r  a t  t h e  t o p  o f  t h e  c o n t a i n e r  and seal 

( d )  P l a c e  t h e  c o v e r  on the c o n t a i n e r ,  

(e) Permit the m i x t u r e  t o  s t a n d  f o r  24 hours  to a l low the 

( f )  C a 7 1  H-7 a t  6 0 9 5  o r  5862 f o r  p i c k  u p  of the waste, Be 

. i t  w i t h  t a p e .  

o i l  t o  p e r m e a t e  t h e  vermiculite .vo ids,  

sure to h a v e  t h e  Disposal  Form p r e p a r e d  a n d  a ' v a i J a b l e  
for H-7, personnel  a t  the time o f  p i c k - u p  (or del4very)-  

.. ( 
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T R I T I U M  P A C K A G I N G  

T r i t i u m - c o n t a m i n a t e d  m a t e r i a l s  a r e  g e n e r a l l y  p a c k a g e d  

i n  a s p a h l t - c o a t e d  o r  i n  a s p h a l t  e n c a p s u l a t e d  c o n t a i n e r s .  

E n c a p s u l a t i o n  i s  n e c e s s a r y  o n l y  a t  h i g h e r  a c t i v i t y  l e v e l s  as  

s p e c i f i e d  b e l o w ,  The f o l l o w i n g  g e n e r a l  r u l e s  a p p l y  t o  t r i -  

t i u m  w a s t e  b u t  i t  is a g a i n  e m p h a s i z e d  t h a t  c o n s u l t a t i o n  w i t h  

H-7 i s  e n c o u r a g e d  i n  q u e s t i o n a b l e  s i t u a t i o n s  s i n c e  d e v i a -  

t i o n s  f r o m  s t a n d a r d  p r o c e d u r e s  m u s t  be  a p p r o v e d .  

1. 

* 2. 

3 .  

T r i t i u m - c o n t a m i n a t e d  w a s t e  a t  t h e  m i l i c u r i e  a c t i v i t y  

l e v e l  c a n  b e  p a c k a g e d  i n  c a r d b o a r d  b o x e s  a n d  i s  d i s -  

p o s e d  o f  i n  a n  o p e n  p i t  a n d  c o v e r e d  w i t h  f i l l  

m a t e r i a l .  Room t r a s  r o m  a t r  t ' u m  w o r k  a r ea  i i n  /& &pes. 
t h i s  c a t e g o r y u f l  A c t  v i t y  s h o u l d  n o t  e x c e e d  1 n& p e r  

d Fbadldl c S f 5 t - r : "  &, ~o,pAc/ ,b /c  f ~ ? ~ - - p . c  0 

57f,&h(2 f t3) . 
Waste c o n t a m i n a t e d  t o  a c t i v i t y  l e v e l s  up  t o  100 C i / m m 3  

( 1 0  C i  p e r  30 g a l  d r u m )  m u s t  b e  p a c k a g e d  i n  a n  a s p h a l t -  

- l i n e d  d rum,  t h e  l i d  o f  w h i c h  i s  a l s o  s e a l e d  w i t h  a s -  

p h a l t .  A p p r o v e d  c o n t a i n e r s  i n c l u d e  210#1$?55 g a l ) ,  

l l S f Q ~ ( 3 0  g a l ) ,  andS(kfpAv'( 15 g a l )  which h a v e  l o c k i n g  

r i n g s  a n d  c a n  b e  s e a l e d .  

Waste w i t h  a c t i v i t y  g r e a t e r  t h a n  1 0 0  c i / m 3  s h o u l d  b e  

c o m p l e t e l y  e n c a p s u l a t e d  i n  s e v e r a l  c e n t i m e t e r s  o f  as -  

p h a l t .  T y p i c a l l y  t h i s  w o u l d  e n t a i l  a c o n t a i n e r  w i t h i n  

a c o n t a i n e r  w i t h  a s p h a l t  f i l l i n g  t h e  v o i d  space  b e t w e e n  

t h e  two.  I n  some cases  i t  may be  p e r m i s s a b l e  t o  o m i t  

' e n c a p s u l a t i o n  i f  b o t h  c o n t a i n e r s  a r e  c o n s i d e r e d  

a d e q u a t e  by H - 7  Waste Management .  H-7  s h o u l d  be c o n -  

s u l t e d  if an e x c e p t i o n  is d e s i r e d .  

f 7 
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TO ' : N131 F i l e  

OFFICE M E M O R A N D U M  

L 0 8 A ~ b C l E N T I F I C  LAaORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephok Ext: 

DATEFebruaq 2 3 ,  1979 

FROM . Johnny R. Harper, H-lFK- 
SUBJECT ' N131 ACTIVITIES - JANUARY 22  - FEBRUARY 23, 1979 

MAIL STOP: 401 

Preliminary Work a t  TA-35-2 - 
(1) Elec t r i c i ans  rerouted new e l e c t r i c a l  power t o  the  exhaust blower; 

t h e  v e n t i l a t i o n  blower; a sump pump; all overhead l i q h t s ;  t he  
w a l l  s t r i p  i n  Room A-12 and outs ide the rooms f o r  s i x  ITT compressors. 

(2)  Laborers removed a l l  deact ivated power l i n e s ,  c i r c u i t  breakers,  
con t ro l  panels and o the r  extraneous i t e m s  i n  t he  three rooms. 

(3) The exhaust blower w a s  suspended from the c e i l i n g  and inspected by 

(4) Fi9 te r s  reworked the  s e w e r  l i n e  i n  Room A-12-A. 

(5) R&L personnel reworked the  Kanne chamber system. 

(6) A transformer i n  Room A-12-B valued a t  $2.5K w a s  tagged and s tored 
a t  TA-50 f o r  poss ib le  use on fu ture  D&D operations.  

H-3. 

(7)  H-3 and I inspected the  e l e c t r i c a l  systems i n  the  t h r e e  rooms. 

(8) Two mechanical s h o p l i f t s  a r r ived  and a re  being modified by Zia. 

Off - G a s  ing/Re l e  ases  

The face of Hood #19 was sealed t o  the  room and t r a n s f e r  l i n e  #l8 
opened. A gloveport  i n  glovebox #12 was cracked and air  flowed 
through the  glovebox chain (#12,  13, 14 ,  16 and 1 7 ) i n t o  Hood #19 
and ou t  the  exhaust s tack.  After  69 minutes the  gloveport  and t r a n s f e r  
l i n e  w a s  sealed.  

Calculations of da ta  from the Kanne chamber sys tem indica ted  the  
tritium concentrat ion was 2.76 x 
less than the  MPCAIR f o r  a r ad ia t ion  worker of 5 x 
Assuming a s tack  d i l u t i o n  f ac to r  of 100, re leased t o  the  publ ic  was 
2.7 x 

pCi/ml (1.15 x lo6 uCi/ total)  : 
pCi/cc. 

pCi/cc - w e l l  below the 5 x lo-' pCi/cc allowable. 

These numbers assume t r i t i a t e d  water vapor; however previous s tud ies  
(H-8-79-21; H-1T-3-79), 
water vapor poss ib le  i n  the e n t i r e  glovebox s y s t e m  and w e  co l lec ted  
2 m C i  of t h a t  amount. 

show there  was l e s s  than 4.75 m C i  of t r i t a t e d  
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNl V i  RS ITY OF C A L I  CORN I A 

LOS ALAMOS. %EW MEXICO 87344 

TO: N 1 3 1  F i l e  
H-IT-13-79 

-2- DATE: February 23 , 1979 

H-7 Meeting 

John Warren and A r t  B r e i s m e i s t e r  agreed the re  w e r e  only t ens  of Curies 
present .  Therefore,  t he  glovzboxes w i l l  not  be packaqed i n  f ibe rg la s s  
boxes. They w i l l  be  placed i n t o  a special t rench  dug i n t o  the  bottom 
of a TA-54 p i t  and simply buried.  
protect the g l a s s  and asphalt undercoating w i l l  be appl ied t o  the  ex terna l  
sur faces .  The e l e c t r o d r i e r s  and gas blower w i l l  be packaged i n t o  the 
f ibe rg la s sed  boxes. 

Of course,  plywood w i l l  be banded to  

Asphalting 

Asphalt undercoating w a s  appl ied t o  a l l  glovebox i n t e r i o r s  except Box #6 
and 7. Prior  t o  t h i s  opera t ion  every box l i n e  w a s  vented t o  e s t a b l i s h  a 
"source" background. Next week (2/26/79) the  systems w i l l  be revented 
t o  determine i f  the  undercoating decreased *the amounts off-gasing. 
next  week a special m w , w  enera ted  - present ing  the  d a t a  of  each 
'~venting/off-gasing"4significant t r i t i u m  uptake ( as p e r  ur ine  analyses) -* p""".l 
Swipes collected i n  t h e  bottom cen te r  of each box pr ior  t o  asphal t ing  
ranged from 4 x l o 6  dpm t o  60 x l o 6  dpm. 

Also,  

Hydraulic O i l  

O i l  i n  t h e  hydraul ic  system under glovebox #16 w a s  sampled. Analysis w a s  

A t h i n  f i lm  of  o i l  is  p resen t  i n  glovebox 87. A sample co l l ec t ed  on a 
glass f i b e r  srnear w a s  found t o  have 19 x l o 6  dpm. 

2,500 v C i / l i t e r .  

CPM 

I worked up a crude c p m  and a m  enclosing it with t h i s  memo.  

TA-42 

I worked on an I'ALAP" m e m o  from Allen Valentine t o  DOE, Washington. I ,  
also, r ev i sed  the  TA-42 report as per Allen Valent ine ' s  input  and asked 
Joyce f o r  a retype.  

Z i a  C o s t s  

Z i a  costs as of 2/18 w a s  $30,765. E f fec t ive  2/26/79 I have asked ENG-4 
and Z i a  no t  t o  schedule any f u r t h e r  Z i a  work i n  Rooms A-12 ,  A-12-A and 
A-12-B u n t i l  w e  have an SOP. W e  have reached t h e  p o i n t  whereby fu r the r  
i n t e r i o r  work w i t h o u t  an SOP would e s c a l a t e  the  cost w i t h  m i n i m a l  re turns .  
Of course,  Z i a  w o r k  ex t e rna l  t o  the  bui ld ing  w i l l  continue with an attempt 
to  e s t a b l i s h  the p i t  south of TSL-2 down t o  the  knockout door'. 
also remains t o  be dug i n  the  bottom ofaTA-54 p i t  t o  receive the gloveboxes. 

JRH/ j w  

A trench 

Encl: a /s  

D i s t :  Jerome E .  Dummer, MS-401 J i m  Hyder , MS-401 
I sokrr- #a~pe~,-MS-401 

Richard Smale , MS-401 
Allen Valentine,  MS-401 
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i L o a  lLAyoIl8clrwmlc UBORATO 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87545 

Telephone Ext; 
OFFICE M E M O R A N D U M  

*1, MS-401 DATE February 28, 1979 TO "ahnny larper , 

FROM Lonny Morgan 

S U ~ ~ E C T  TA-35 TRITIUM STACK RELEASE FOR THE MONTH- OF FEBRUARY 

SYMBOL H-1 

MAIL  STOF 550 

Stack re lease  f o r  TA-35 TSL-2, Rm. A-12 f o r  the month of February 
is a s  follows: 

1 February through 7 February 

15.63 x lo6 pCi 

8 February through 14 February 
_- 

24.64 x lo6 pCi 

15 February through 21 February 

12.42 x lo6 pCi 

22 February through 28 February 
6 10.85 x 10 pCi 

6 63.54 x 10 pCi ( t o t a l  yCi  discharge f o r  the month) 

6.56 x r \Ci /ml  (average f o r  the month) 
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OFFICE M E M O R A N D U M  

Dis t r ibu t ion  

w John R. Harper, H-1 

L w ) m  8ClENTlFIC UBORATi 
UNIVERSITY OF CALIFOEI'<IA 

LOS ALAMOS. NEW MEXICO 8754 
Telephone Ext; 

DATE March 15, 1979 

RELEASES AT TA-35-2FE-11 

H- 1- 79 

40 1 

Enclosed are e i g h t  pages of da t a  and explanation by Lonnie Morgan 
of tritium released a t  TA-35-2 during the  month of February. Lonnie 
has  included zerox copies of theread-out  ( i n  amps) from the  recorder 
a t tached  t o  the  Kanne Chamber System. 

The N131 operat ion of off-gasing the glovebox l i n e s  and then applying 
a spha l t  undercoating to  t h e i r  i n t e r i o r s  re leased 64  C u r i e s  of tritium 
during February. The average tritium released during 1975 was 179 
Curies/month; during 1976 was 128 Curies/month; during 1977 was 66 
Curies/month and during 1978 w a s  52  Curies/month. 

Examining these numbers (one might suspect the decay of a primary 
source somewhere within the tritium systems) one reaches the conclusion 
t h a t  the N131 operat ion should not  release l eve l s  of t r i t i u m  above 
what has been re leased  within the  recent  h i s to ry  of the  site. 

Encl: a/s 

Dis t r ibu t ion:  Jerome E.  Dummer, H - 1 ,  MS-401 
Allen M. Valentine,  H-1 ,  MS-401 
James Hyder, H-1, MS-401 
Lonnie Morgan, H-1, MS-550 
W i l l i a m  Romero, H-1,  MS-749 



UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87545 

Telephone Ext. 
OFFICE M E M O R A N D U M  

TO Johnny Harper, H - 1 ,  MS-401 D A T E  April  3 ,  1979 

F R O M  Lonny Morgan 

TA-35 TRITIUM STACK RELEASE FOR THE MONTH OF MARCH 
I 

SUBJECT 

SYMBOL H-1 , 

MAIL STOP 550 

Stack r e l e a s e  f o r  TA-35 TSL-2, Rm. A-12 f o r  the month of  March 
i s  a s  fol lows:  

1 March through 7 March 

2.78 x l o6  pCi 
I 

8 March through 14 March 
6 3.9 x 10 pCi 

15 March through 21 March ' 

2.23 x lo6 pCI 

22 March through 28 March 
5.01 x lo6 pCi 

29 March through 31 March 
6 0.72 x 10 pCi 

7 1.46 x 1 0  V C i  ( t o t a l  pCi d i scha rge  f o r  the month) 

1.51 x uCi/ml (average f o r  the month) 
I 
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FROM : 

SUBJECT:  

SYiMBOL : 

I! ALAMOS SCIENTIFIC LABORATORY 
U N I V E R S I T Y  O F  C A L I F O R N I A  

LOS ALAMOS. N E W  MEXICO 87544 
TELEPHONE: 

0 FF I C E 3:: :& 3 :&& -u a4 
K-DO F i le  DATE: J u l y  13, 1965 

H-5 

A survey  of exhaus t  s tacks ,  'nel:;h'a and l o c a t i o n  i n  r e s p e c t  t o  
b u i l d l .  cl zupply d u c t s  w a s  completed cxnr ing  t h e  week of July 5. A l l  
bu-ilding supply  d u c t s ,  includ2fig those  on t h e  uncompleted Core T e s t  
Fac i l i t y  are s i t u a t e d  as t o  p rov ide  a m i n - i m a l  p o s s i b i l i t y  of  d i r e c t  
c ross -contaminat ion  by t h e  exhaus t  stacks. (See attached l o c a t i o n  
drawing).  

The h e i g h t s  of t h e  v a r i o u s  stacks are as r"ol10ws: 

1. Alpha S t a c k  - Southwest c o r n e r  of F i l t e r  Bldg: 100EZ 

2. Exhaust stacks E-9 through E-111 - E a s t  s ide  of F i l t e r  
Bldg.: 401 above grade, 241 above roof of F i l t e r  Bldg. 

3. P i t  Bu i ld ing  Stack: 401 above grade .  

4. Lampre Reac to r  S tack  - E a s t  end o f  Bldg. 2: 50' high. 

It should  be no ted  t h a t  t h e  f i n i s h e d  grade e l e v a t i o n s  of these 
b u i l d i n g s  vary; i . e .  F i l t e r  Bldg. t o  Bldg. 2 i s  a r i se  of -10; 
F i l t e r  Bldg. t o  Core T e s t  F a c i l i t y  i s  a r-ise of 8-10'. 

There are High E f f i c i e n c y  F i l t e r  i n s t a l l a t i o n s  on t h e  fo l lowing  
systems : exhaus t  

1. 

2.  

3 .  

4. 

Alpha Stack - primary f i l t e r s  i n  dry  boxes i n  labs and a 
secondary bank of F i l t e r s  (6-24'' x 24" x 12" )  i n  F i l t e r  
Bu i ld ing .  

P a r t  of t h e  E-9 system have primary f i l t e r s  i n  t h e  labs 
and  dry boxes. Some of  t h e  labs on t h i s  system are "cold;' 
labs. 

E-12 system i s  f i l t e r e d  i n  t h e  p i t  between Bldg. 2 x d  t h e  
F i l t e r  Bldg. 
s e n t l y  i n  u se .  

This i s  t h e  o l d  Rala system and i s  no t  pre- 

E-14 system - primary f i l t e r s  o n l y ,  i n  l ab  and dry box 
systems. 



TO: K-DO Fi l e  - 2- 

L' ALAMOS SCIENTIFIC LABORATORY 
U N l V E R 6  ITY Of CALI FORN 1A 
LO8 ALAMOS. NEW MEXICO 

DATE: Ju ly  13, 1.965 

5. Room 153A - source s torase  room h a s  exhaus t  v e n t i l a t i o n  
f i l t e r e d  w i t h  1 - 24" x 24" x 12". 

6. P i t  B u i l d i n g  v e n t i l a t i o n  i s  f - i l t c red  by 8 - 21-t" x 24" x 12" 
f i l t e r s  located i n  two banks a t  t h e  base of  t h e  stack. 

mc s 

Field S e c t i o n  
I n d u s t r i a l  Hygiene Group 

I 
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I, ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO I 

I OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader, H - 1  DATE: Jan. 4, 1963 

I 

FROM : Raymond A. Pederson, General Monitoring Section, H - 1  

SUBJECT: EXHAUST SYSTEMS AT KIVAS 1, 2 AND 3, TA-18, PAJARITO SITE 

SYMBOL: H - 1  

Listed below is the  information which you requested. 
Building 129 as  I can acquire t h i s  information if necessary. 

I have not included 

The exhausts f o r  the buildings discussed below a re  normally turned off .  
the  present t i m e  they a r e  used very l i t t l e  except f o r  those i n  Kiva 3. .In 
Kiva 3 one o r  two fans  are used when ACFI is working on a reactor. 

A t  

Kiva Exhaust Systems: 

Kiva #1: 

The volume of Kiva #l is 45,000 f t  . 
runs a t  an estimated 4,000 ft3/min resul t ing i n  an air change i n  the room 
one time every 11 minutes. There a re  no f i l t e r s  on these exhausts. 

3 The large cen t r a l  cei l ing exhaust f an  

The exhaust fan can be operated from a switch by the  main door a t  the  Kiva 
o r  by a switch on the r igh t  side of the cent ra l  control panel i n  Kiva.#l 
control room. 

The heat f o r  Kiva #1 is  produced by a uni t  heater  ( e l ec t r i c )  with no make- 
up a i r  nor f i l t e r s .  

Kiva #2: 

There a re  50,000 f t  
mately once every 11.5 minutes by using the cent ra l  ce i l ing  exhaust fan  which 
runs a t  4,370 ft3/min. 

3 of space i n  Kiva #2. The a i r  can be changed approxi- 

These exhausts a r e  not f i l t e r e d .  

The heater i s  a re-circulat ing furnace w ich f i l t e r s  and changes the a i r  1 

The ce i l i ng  exhauster can be operated a t  the Kiva from a switch by the  main 
door o r  from the  control  room of Kiva #2. 
is  on the r igh t  s ide of the cent ra l  control panel. 

time every 8 minutes by pul l ing 6,340 f t  3 /min. The make-up a i r  is adjustable.  

The switch i n  control room #2 

Kiva #3: 

3 The volume of Kiva #3 i s  102,000 f t  . 
fans; each runs a t  9,180 f t3 /min  making a t o t a l  of 27,500 ft3/min with 3 
fans on the a i r  i s  changed once every 3.7 minutes. There a re  no f i l ters  on 
these exhausters. 

A t  Kiva #3, there a re  three exhaust 
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TO: Dean D. Meyer, H - 1  : -2- DATE: Jan.'4, 1963 

The re-circulat ing furnace (not f i l t e r e d )  changes a i r  once every 20 minutes. 

The exhaust fans f o r  Kiva #3 are  operated by 3 switches t o  the right of 
the truck en t ry  inside the  large Kiva room. 
exhausters a t  control room #3. 

There a re  no controls for these 

A word of thanks t o  B i l l  Geer of N - 2  f o r  his assistance i n  t h i s  matter. 

cc: Hugh Paxton, I?-2 
John Orndoff, E-2 
B i l l  G e e r ,  I?-2 
Ray Pederson, H - 1  , 

F i l e  
, Carl Buckland, H-1 

Raymond A. Pederson 

\ 

I 

/ 
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OFFICE MEMORANDUM 

TO : Dean D. Meyer, H - 1  Group Leader DATE: October 25, 1962 

Since your request f o r  routine reports on the concentration of stack 
ac t iv i ty ,  it has become apparent t h a t  we r ea l ly  don't know what you 
want. 

It was my understanding t h a t  you wanted a monthly report  on the pc/cc 
concentration i n  every stack t h a t  t h i s  section is  responsible f o r  moni- 
toring. In  order t o  get  started Harry Craig first located a l l  the stacks 
that  he could f i n d  and forwarded a l is t  t o  you. H e  a l so  asked f o r  volume 
and velocity.  It sounded l i k e  a f ine  idea even though I didn' t  know what 
he wanted it f o r  except t o  give Engineering a good case of ulcers. After 
discussing t h i s  with Harry I f ind  that  the health physicists had another 
version of your request. 

1. 
time of sampling o r  do you want t o t a l  curies exhausted over a specified 
period of time o r  both? 
f o r  a given sampling time then we need the  volume of a i r  exhausted through 
the stack. 
physic is t . 

Therefore, would you please c l a r i f y  the following: 

Do you want t o  know monthly, the  pc/cc concentration f o r  any given 

If you want other than j u s t  pc/cc concentration 

We a lso  need t o  know Item 2 below according t o  the health 

2. One of the 
Ten Si te  reactor stacks may e m i t  RaLa, f i s s ion  products, N a 2 4 T  Pu239. 
The health physicis ts  claim t h a t  a combination makes a difference i n  
how you convert d/m t o  pc. They have confused Harry.enough t o  convince 
me that  they may know what they a r e  ta lk ing  about. 

3. Do you want t o  a t t a i n  what t he  high powered Indus t r ia l  Hygienest 
c a l l s  isokinet ic  sampling? (Reference : Radiation Hygiene Handbook, page 
20-28, by Blatz) If you 
do, w e  need H-5's assistance and we w i l l  have t o  revamp exis t ing equipment 
o r  determine i t s  va l id i ty  besides buying equipment f o r  the stacks that  
have nothing. 
kind of sampling and j u s t  report  a number. 

Do you want t o  know what materials a re  being exhausted? 

i.e., sample veloci ty  equals stack velocity. 

O r  should we a c t  naive and pretend we never heard of t h i s  
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TO: Dean D. Meyer 

.' t ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

DATE: October 25, 1962 

4. 
portion of the horizontal section of the exhaust unless the  sample intake 
is near the bottom t o  account for gravi ta t ional  forces. 
where should we sample? 
some place where we can't  reach w i t h  anything less than a sky hook (new 
W-7 stack) so you compromise on something you can a t ta in .  
any ideas on th i s?  

According t o  some l i t e r a t u r e  we are not supposed t o  sample from any 

The question is. 
You should probably sample high up on the stack 

Do you have 

cc: Harry Craig 
F i l e  

Carl Buckland,' 
Section Leader 

I 

I 
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H-1 QUARTERLY PROGRESS REPORT 

July through September 1968 

The sensitivity of 24 new Model 200 tritium air samplers seemed 

to exhibit excessive variation. The results were analyzed statis- 

tically and it was concluded that the instruments were operating 

satisfactorily provided that the notice "Calibrations vary within 

k50%" be placed on each instrument. 

Both the Omega stack monitor and the UHTREX stack monitor were 

calibrated with Omega stack gas and the two units were found to have 

the same response. 

The AEC Advisory Panel on Accelerator Radiation Safety re- 
I 

p"\ viewed LAMPF plans and progress. The formal report of this panel 

was favorable and says (out of context) "The Committee was generally 

pleased with the Los Alamos presentation and felt that a very ex- 

cellent job had been done, and that this presentation was probably 

the best which we have seen and heard at any other accelerator site." 

The radiation safety procedures were largely written by an H-1 Staff 

Member . 
LA-3916, entitled "An Investigation of a Bubbler Tritium Sampler," 

and written by an H-1 Staff Member was issued this quarter. 

Safety meeting talks, special radiation safety training sessions 

and an orientation were conducted for the LASL Groups: CMF-5, CMB-6, 

CMB-11, K-4, and the TJniversity of New Mexico's summer Radiation 

Biology Institute. 
( 

Two members of the Group participated in the F i f t h  Nuclear 
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Accident Dosimetry Intercomparison Study at Oak Ridge. Using the 

then appropriate techniques for the LASL CD (station-type criticality 

detector) and the PND (Personnel Neutron Dosimeter) packets, the 

dose estimates ranged up to more than a factor of two high and 

average about 60% high. Upon return to Los Alamos, some of the 

effective cross sections and rad/neutron conversions were re- 

evaluated. The results o€ the intercomparison study on re-evaluation 

ranged from 5% low to 68% high, and averaged about 22% high. 

The new LASL film badge was subjected to a test program quite 

similar to that of Battelle-Northwest Laboratories as described in 

BIWL-542. The general conclusions were that the new LASL film badge 

would have performed adequately in the initial BNWL test (had we been 

able to participate) and that with a modified evaluation for low- 

energy x-rays and a mixture of beta plus gamma, the new LASL film 

badge should pass the BNWL criteria. 

A number of incidents involving radioactive material occurred 

during the report period. 

1. On September 17, 1968 at 9:00 am, a fire broke out in the 

Building 3 main air exhaust duct located between the Room 313 air 

exhaust blower and the main stack at DP West. The fire was due to 

a welding operation which apparently ignited tars and other com- 

bustible material in the duct work. The Fire Department was called 

and the fire was extinguised with CC& . 

c 

Chemox breathing apparatus and full-face masks were worn by 

the firemen while fighting the fire. Nose swipes were taken and 

no above tolerance counts were recorded. A filter queen air sampler 
I 

\ 
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run on the west side of the building showed a reading of 1 d/m-M?. 

The only contamination detected following the fire was on the Ca 

extinguishers which were later decontaminated. There was no visible 

damage to the roof or the duct work. 

2. On July 3, 1968, a summer student employee working for CMF-5 

in Room 2054 of CMR Building, was working with a a 3 e P ~  specimen 

which had been mounted in a plastic holder. Unknown to her, some 

of the specimen had oxidized and some of the material dropped from 

the bottom of the holder and contaminated a small area of the 

laboratory. The air sampler, located a few feet from her work 

station, indicated an airborne concentration for that day of 

86 d/m-M3. Two plutonium urinalysis were scheduled for the technician 

prior to her termination in September. 
I 

P 
3. On August 318 loose a 3 e P ~  contamination was tracked through 

several labs on the north side of Wing !hvo of CMR Building. Because 

the contamination was discovered late in the afternoon, it was 

decided to seal off the contaminated area for the night and clean 

it the next morning. The affected area was decontaminated success- 

fully the following morning. 

4. A fire was reported in a Dempster Dumpster located on the 

west side of Wing Nine of CMR Building at 4:45 pm on August 22. The 

Fire Department was called and the blaze was promptly extinguished. 

There was no detectable contamination as a result of this fire which 

involved two plastic bags of waste material. 

bags in the Dumpster at the time.) The cause of the fire has not 

(There were only four 

I 
been determined. 
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5 .  On September 24, an H-1 health physics surveyor discovered 

a fire in the waste collection dolly located in the Utility Corridor 

of Wing Two, CMR Building. He promptly put out the fire with a 

fire extinguisher. There was no contamination as a result of the 

fire as the burning material consisted mostly of waste paper from 

office areas . 
6. A W-7 employee (graduate student) discovered a leaking loaCd 

source at TA-41, Spread of surface contamination was limited to the 

laboratory. The employee was checked in the H-4 whole body counter: 

the results indicated an uptake of less than 0.1 microcuries. 

is 1/200 of the permissible body burden for the most sensitive 

This 

critical organ. 

Dean D. Meyer 
Group Leader, H-1 
Health Physics 

DDM/el 

Xc: File)/ 
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Ju ly  11, 1968 

~ - i  Q&-+RTERLY PROGRESS REPORT 

A p r i l  through June 1968 
I 

Tantalum-covered gold f o i l s  were i r r ad ia t ed  i n s i d e  a 10-in, 

sphere t o  study the usefulness of these f o i l s  as c r i t i c a l i t y  

dosimeters. The r e s u l t s  indicated these u n i t s  would be very 

useful  and accurate. They have adequate s e n s i t i v i t y  f o r  small 

doses and ye t  a sho r t  enough half l i f e  (65 hours) t o  enable  

them t o  be used i n  areas w i t h  high neutron backgrounds, They 

require  no maintenance and a re  accurate within +25% fo r  an 

unknown spectrum and +10-15% for  a known spectrum, 

A study was  m a d e  of the e f f e c t  on t h e  ac t iva t ion  of a N a  

so lu t ion  i f  Na l lO3  i s  used i n  place of N a C l  f o r  p l a s t i c  men 

i r r ad ia t ions  Tie resuits obtained have 3% more ac t iva t ion  w i t h  

the NaNO3 solution. T h i s  additional ac t iva t ion  may have been 

caused by er rors  i n  weighing the materials,  The 3% i s  s m a l l  

enough t o  confirm t h a t  no s ign i f i can t  error is  made by.using 

NaNO3 i n  place of N a C 1 ,  

\ 

During the p a s t  three months work has been done on re f in ing  

and improving the prec is ion  of the x-ray spectra measurements, 

The i n t ens i ty  has been decreased by lowering t h e  x-ray tube cur ren t  

and decreasing the  target aperture, The spectra  have been studied 

using two d i f f e ren t  methods of detector collimation, E a r l i e r  

measurements indicated t h a t  the spectra could be described by 

t h e  product Ikk f (E/Eo), w h e r e  I 

di ' s t r ibut ion given by K r a m e r ' s  theory, and k i s  constant, The 

represents the in t ens i ty  k 

present  measurements i n d i c a t e  t h a t  I k f  (E/E ) describes the  

60 KV and 100 KV Picker data  b u t  not the 300 KV Norelco data. 

I t  now appears t h a t  the data from the three u n i t s  can be described 
by the  product I k f (E ) f ( E ) ,  where the  funct ions f (Eo) and f (E) 

are exponentials, This is s t i l l  being studied, 

k 0 

k 0 
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Gamma and neutron dose measurements have been made on 23 

238Pu sources fabr icated by CMB-11. A summary was provided CMB-11 

and they reported on p a r t  of t h e  r e s u l t s  a t  an ANS meeting i n  

. June, 

Two Metrotech mask speakers w e r e  used a t  DP W e s t ,  They 

w e r e  widely accepted by personnel and addi t ional  u n i t s  w i l l  be 

ordered. 
2 

The 1 / R  response of t he  10-in,-sphere TLD system was 

checked using a 238PuF4 source fabricated by CMB-11, The response 
* 

followed l / R L  fo r  distance from 0.2 t o  70 c m  between sphere surface 

and source, 

The use of tantalum f o i l s  i n  6-in. polyethylene spherical  

moderators fo r  neutron monitoring was investigated,  Contrary t o  

expectations (based on Berkeley and NBS Handbook curves) the 

ac t iva t ion  of the f o i l s  per u n i t  f l u  was not constant but  decreased 

by a fac tor  of 3 from 1.3 t o  14 MeV, However, this i s , i n  agreement 

with the  extrapolated response between 5-in, and 8 - h .  spherical. 

moderators determined by Barner, It i s  planned t o  take more data 

a t  intermediate and higher energies a t  the Van de Graaff, 

W e  aregaining experience a t  the  Electron Prototype Accelerator 

(EPA) which w i l l  carry over t o  the  personnel sa fe ty  system a t  LAMPF, 

O u r  primary concern is  t o  p ro tec t  personnel from possible  rad ia t ion  

exposures due t o  accelerator  operations and from res idua l  or  

induced a c t i v i t i e s ,  The EPA has  personnel entrance controls t o  

the  acce lera tor  s t r u c t u r e  t h a t  should be comparable t o  LAMPF 

except f o r  some order of magnitude. The following safe ty  

fea tures  have been incorporated a t  EPA: 

1. Throughout EPA red l i g h t s  are used for  high voltage, 

yellow o r  amber l i g h t s  f o r  R-F power, and magenta l i g h t s  for 

rad ia t ion  and accelerator  operations. 
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2 ,  When the beam i s  turned on,the high voltage, R-F, and 

rad ia t ion  l i g h t s  must  be on for  " run  permissive," Scram switches 

have been in s t a l l ed  throughout the accelerator  s t ruc ture  w h i c h  

can abort  any run  i f  a person i s  i n  a po ten t ia l ly  dangerous area, 

3, The-Kirk keyboard or  key banks a t  c r i t i ca l  access points  

enable the operator t o  remotely control  access t o  hazardous areas, 

4, Health physics and designated M P  operating personnel 

a r e  used fo r  monitoring and personnel t r a f f i c  control,  
I 

A review of hea l th  physics operations a t  Los Alamos was 
N o  conducted by the ALO Health and Safety Office during June. 

def ic ienc ies  were reported, 
Two members of the group attended the nat ional  American 

Indus t r i a l  Hygiene Association meeting a t  S t .  Louis, A paper, 

"Surface Contamination Control a t  the CMR Building," was presented 

a t  t h i s  meeting. 

Four m e m b e r s  of the group attended the  nat ional  Health 

Physics Society meeting a t  Denver, The following papers w e r e  
given a t  t h i s  meeting: "An Invest igat ion of a B u b b l e r  T r i t i u m  

Sampler, I' "The Multisphere Neutron-Monitoring Technique, 'I "A 

Study of Selected C r i t i c a l i t y  Dosimetry Methods," 

The following publications were completed and released 

during this quarter: LA-3700,  "The Multisphere Neutron-Monitoring 

Technique;" LA-3861,  "Revised Dose Estimates fo r  the  C r i t i c a l i t y  

Excursion a t  Los A l a m o s  S c i e n t i f i c  Laboratory, May 21,  1946;" 

LA-3910, "A Study of Selected Criticality-Dosimetry Methods;" 

and LA-3889,  "The New LASL F i l m  Badge and Personnel Neutron 

Dosimetry Packet," 

The following was published as a note i n  the  Health Physics 

Journal:  

Neutron R e m - m e t e r s ,  'I 

"The Subs t i tu t ion  of a BF Probe fo r  the L i I  Crystal  i n  3 

, 
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The  incidents  described below occurred during the quarter ,  

Personnel exposure r e su l t i ng  from these incidents  was low. Two 
incidents  involved 238Pu and i l l u s t r a t e  t he  problems of contamination 

control  which t h i s  mater ia l  presents, Had t h e  material been 239Pu 

it i s  doubtful that  t h e  contamination spread and airborne a c t i v i t y  

would have been detectable ,  

While cleaning a solution storage tank (239Pu) a chemical 

operator received a puncture wound on the d i s t a l  portion of the 

l e f t  index f inger ,  The in jury  w a s  caused by a metal s l i v e r  w h i c h  

c u t  through h i s  surgeon's glove, The in ju ry  was monitored w i t h  

the  plutonium wound monitor; no a c t i v i t y  w a s  detected, 

I n  a 238Pu area the  alarm on the continuous a i r  monitor w a s  
I 

act ivated during a period when no one w a s  i n  the room, On 

inves t iga t ion  it w a s  found t h a t  two gloves i n  the electro-ref ining 

glove box w e r e  t o rn  i n  the area of the glove r ings,  Surface 

contamination ranging from 2,000 dpm/60 an2 to grea ter  ,than 40,000 

dpm/60 c m  w a s  found on room surfaces; the airborne concentration 2 

3 
' recorded w a s  5,760 dpm/M . 

Pu-contaminated equipment €rom a 238 During removal of 
glove box the  f loo r  of t he  room became contaminated. Personnel 

doing the work had made several  t r ans fe r s  ou t  of the box, checking 
for  surface contamination each t i m e ,  b u t  on the las t  t r ans fe r  

t h e  floor had many spots  ranging up t o  40,000 dpm/60 c m  , 2 

Several  hours of work  w e r e  required t o  decontaminate the  area,  

Full-face r e s p i r a t o r s  w e r e  worn during the operation and decontam- 

ina t ion ,  

During the  preparation of an aqueous 239Pu solution the 
technician noticed a discrepancy i n  t he  colors  of t he  two solutions,  

I n  order t o  check the alpha-activity l eve l  of the ins ide  of the 

sample b o t t l e  cap, she carried the  b o t t l e  from her  work bench t o  

a t a b l e  located near t h e  alpha counter. She unscrewed' the  cap 
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from t h e  b o t t l e  a f t e r  shaking it several  t i m e s .  As the  cap 

came loose, the  solut ion foamed up over the l i p  of the  b o t t l e  

and some of the  solut ion dripped on the floor. This incident 

was caused by the  technician's f a i l u r e  t o  br ing the  survey m e t e r  

t o  t he  sample instead of carrying the sample t o  the  meter, This 

technician thoroughly understands the cause of the  incident,  and 

having spent approximately th ree  hours scrubbing t h e  f loo r  on 

her  hands-and knees, she i s  aware of the expense and labor it 

caused. 

Dean D, Meyer 
Group Leader 

\ 
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H-1 QUARTERLY PROGRESS REPORT 
January through March 1968 

El lery Storm has been comparing x-ray spectra  measurements 

w i t h  a s i l i con  detector ,  a germanium detector ,  a proportional 

counter, and various sodium-iodide detectors ,  The so l id-s ta te  

de tec tors  ( s i l i con  and germanium) a re  for  the most p a r t  i n  
agreement, The proportional counter measurements agree w i t h  the 

so l id-s ta te  detectors  below the  Xenon K edge (35 keV)  # b u t  f a l l  

o€f quite rapidly above the K edge. The Naf detectors  are i n  
agreement w i t h  the so l id  s t a t e  detectors  below 50 keV, bu t  

above this energy the  measurements f a l l  below those of me eolid- 

s ta te  detectors ,  the discrepancy increasing w i t h  energy. 

I 

The theories  of K r a m e r s ,  Wentzel, and Sommerfeld and the 

empirical re la t ion  of Kulenkampff have been compared t o  the 

so l id-s ta te  x-ray spectra measurements obtained w i t h  the 60-kV 

Picker, the  100-kV Picker, and the  300-kV Norelco generators, 

?- 

The empirical r e l a t ion  and the theories  do not agree w e l l  w i t h  
the  measurements, 

data, 
K r a m e r s ,  excel lent  agreement i s  obtained w i t h  the 60-kV and 100- 

Wentzel's theory comes c loses t  t o  f i t t i n g  the 

However, by applying a correct ion term t a  the theory of 

kV measurements i n  the  l o w  energy region, 

apparently resolved i f  one assumes 0.0007 inches of tungsten has 

boiled off the t a rge t  and deposited i tself  on the beryllium 

This discrepancy is '  

window i n s i d e  the x-ray tube, 

A s  a r e s u l t  of the inc iden t  i n  December involving 238Pu 

microspheres a t  HRL, an addi t ion t o  the SOP fo r  the pro jec t  has 

been wri t ten ,  
should now be a considerably smaller chance for  a s i m i l a r  incident 

to occur,, 

Certain procedures have been changed and there 

Areas involved i n  the experiment a r e  being monitored 
I 

weekly, I 
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A Model T446 Tritium-Alarm Monitor and a Model T447 Remote 
1 

Indicator u n i t  w e r e  delivered from Sandia Corporation. A 

malfunctioning airflow indica tor  on the T446 prompted an attempt 

t o  make adjustments  as soon as an operating manual arrived. 

Several e r ro r s  i n  the  manual w e r e  found and these have been 

brought t o  the a t t en t ion  of appropriate persons a t  Sandia. One 

omission of information i n  the manual concerning a missing w i r e  

i n  a jumper lead desi'gned t o  be used during repa i r  and adjustment 

of the T446 r e s u l t e d  i n  considerable e f f o r t  being made t o  cor rec t  

an apparent malfunction. The system i s  now ready t o  be calibrated 

I 

and t r i e d  i n  the f i e l d .  

J-10 i s  planning t o  i n s t a l l  a pos i t ive  ion generator i n  the 

basement of the Administration Building and a 250-kV x-ray- 

machine on the second f loo r  of the Administration Building, 

Shielding problems do not appear t o  be severe; f i n a l  details w i l l  
have t o  be worked out  when rad ia t ion  measurements can be made 

after the machines are i n s t a l l e d .  J-10 i s  planning t o  incorporate 

P 

appropriate sa fe ty  b a r r i e r s  and in te r locks  w i t h  the machines. 

GMX-6 would l i ke  t o  use thermoluminescent detectors  t o  

measure radiat ion under conditions i n  which the detectors  w i l l  be 

subjected t o  a very big mechanical shock from exploding high 

explosives. H-1 is  experimenting to determine whether such a 
shock introduces unwanted background and whether it causes a 
loss of wanted information i n  the TL detectors. There is a 
suggestion that the la t te r  may happen. 

A probe for t h e  plutonium wound monitor has now been perma* 

nent ly  i n s t a l l e d  a t  the hospi ta l .  

A new stack monitor bui lding has been constructed a t  the 
Omega stack. 

new bui lding and is i n  operation. 

The monitoring instrument has been moved to the 
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James Lawrence's Doctorate thesis was accepted by Vanderbilt 

University and he will take his thesis examination in May, 

participated in two meetings as a member of the A d  Hoc-Ccmunittee 

investigating REECO Rad Sciences' activities in Nevada. Also 

he prepared for publication a pamphlet entitled "The N e w  LASL 

Film Badge and Personnel Neutron Dosimetry Packet," which is in 

the process of being printed. 

He 

Group CMB-11 has been preparing pure 238Pu metal, oxides 

and nitrides, and H-1 has been making gamma and neutron measurements 

on the sources prepared from the material. The results of the 

study have been reported to CMB-11 for inclusion in their report, 

At GMX-1 x-ray measurements were made of one of the two 

electron microscopes during arcing (as the voltage was brought up). 

No x-rays were noticed up to the 80 kV level, at which it is 
normally operated, but-between 80 and 100 kV (maximum) some 
radiation was detected, This will be followed up with TLD 

measurements. The second microscope, which operates at a lower 

voltage, has not been used recently but will also be measured. 

I 

During the report period a number of incidents involving 

radiation occurred. None of these resulted in radiation exposures 

which exceeded the AEC reporting levels, 

transferring waste solutions containing 239Pu. 
reviewed by the operating-group safety committee which made 

recommendations which should prevent a recurrence of this incident, 

while working in an air-exhaust system contaminated with 239Pu. 

The wound was checked and no detectable radioactive contamination 

was found. 

1. An employee contaminated his personal clothing while 

The incident was 

2. A Zia employee punctured his thumb on a metal sliver 
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3, While f i l l i n g  a l i q u i d  nitrogen t rap  an employee 

broke a charcoal t r a p  w h i c h  contained approximately 100 cc of 

tritium, ~ Urine  assays of specimens submitted by the  employee 

were less than 1 pc/l, 

system i n  which the  d i lu t ion  was la rge  enough t h a t  the 24-hour 

average concentration i n  the air  discharged was belaw the reportable  

level .  

The tritium w a s  released i n t o  an exhaust 

4, A n  employee suffered a s l i g h t  puncture wound on the 

t i p  of h i s  r i g h t  middle f inger  w h i l e  packaging broken glassware 

contaminated w i t h  239Pu. N o  a c t i v i t y  was found i n  the wound, 

5 ,  A malfunction of a pressure regulating valve on a 

plutonium welding glove box pressurized the box and b l e w  out  one 

of the  gloves, N o  one was working i n  the room a t  the t i m e  of 

the inc iden t ,  The area  around the glove box was contaminated 

and several  hours of work was necessary fo r  decontamination, 

6, A Zia employee received a minor s tab wound i n  h i s  middle  

f inger  from a g lass  s l i v e r ,  H e  was preparing a plutonium-contaminated 

glove box window f o r  disposal and the s l i v e r  apparently penetrated 
through the p l a s t i c  covering on the window, No contamination was 

detected i n  the wound. \ 

7, A Zia employee received a minor stab wound i n  the  index-- 
f inger  of h i s  l e f t  hand, H e  was repair ing an e l e c t r i c  d r i l l  which 

was located i n  a plutonium-contaminated glove box, A metal s l i v e r  

on the d r i l l  penetrated through the glove box glove, The wound 

contained l e s s  than one percent of a body burden. 

Pb source a t  TA-48 some 210 8 ,  During the preparation of a 

of the 210Pb was s p i l l e d  on the f loor  and was tracked out of the 

laboratory i n t o  other  parts of the building, Because of the 

l o w  energy of t he  rad ia t ion  emitted, the spill was not detected 
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u n t i l  four days l a t e r ,  when the daughter 210Po, which i s  an 

alpha emitter, w a s  detected during rout ine r ad ia t ion  surveys. 

Fortunately very l i t t l e  contamination w a s  t ransfer red  ou t  of the 

area. One home had spots reading up t o  1500 cpm of alpha on the 

rug. 
on t h e  rug 

work done a t  TA-48 it w a s  necessary t o  decontaminate w e l l  below 
the levels that  a r e  required f o r  health protection. The cos t  of 

decontamination w a s  approximately $900. Bioassays of specimens 

submitted by personnel involved ind ica te  t h a t  personnel exposure 

The laboratory bui ld ing  w a s  decontaminated and the spots 

i n  t h e  home w e r e  removed. Because of the type of 

w a s  b e l o w  the l eve l  of detect ion. .  

9. A f t e r  the processing of a 237U sample i n  the J-11 mass 
____ _ - - _ - - - - - - __ __  - - - - - - - - - - - - - ._______-__ 

separator, the machine w a s  dismantled and parts s e n t  t o  TA-50 

for decontamination, 

health physics cont ro ls  w e r e  followed. However, some material 
d i d  become airborne and two men received an inha la t ion  exposure, 

The exposures have been invest igated using bioassay and whole 

The dismantling operation w a s  planned and 

body counting techniques. 

i nd ica t e  that  the uptake w a s  less than one-half the permissible 

body burden, The evaluation of this type exposure i s ' d i f f i c u l t  

and as  these exposures are followed it may be necessary t o  r ev i se  

our evaluation. 

10. During the operation of an x-ray d i f f r ac t ion  machine the 

A t  the time of this report the r e s u l t s  

operator received an estimated exposure t o  h i s  head of 2,2 rem. 
The machine i n  use had a shu t t e r  operated by a t i m e r ,  
operator turned the machine on the t i m e r  apparently had not  completed 

its cycle and opened the shu t t e r  on the por t  d i rec ted  at the 

operator. 

When t h e  

The open shu t t e r  was  noticed by the operator and the 
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machine was  shut off.  I t  is estimated that the top of h i s  head 

might have been i n  the direct beam for as long as 15  seconds. 

Gravity-operated shields which cover the ports when the cameras 

are removed have been added to the machine. 

/&L* A? 
Dean D. M e y e  
Group Leader 

t 
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OFFICE MEMORANDUM 

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

D a l e  E. Hankins, H-1 H e a l t h  Physicist  

RADIOACTIVE GAS CONCENTRATIONS IN OLD TRAILER COURT AREA ORIGINATING 
FROM THE OMEGA STACK 
H - 1  

The concent ra t ion  of r a d i o a c t i v e  gases that could be expected 
t o  be p r e s e n t  i n  the old t ra i ler  c o u r t  area as a r e s u l t  of the 
r o u t i n e  release of gases f r o m  t he  Omega Stack are c a l c u l a t e d  . 
i n  this memo. The concen t r a t ions  of the released gases v s  
time of release f r o m  the stack w e r e  taken from the report 
"Radioact ive Gaseous E f f l u e n t s  f r o m  a Homogeneous Reactor" by 
D a l e  E. Hankins. 

-- 

Information concerning the average wind speed and d i r e c t i o n  
w a s  obtained f r o m  the H-6,Weather Sec t ion  and are shown i n  
Table I. The wind information is for 9:00 p.m. and the wind 
d i r e c t i o n  i s  f r o m  the south.  Wind d i r e c t i o n s  are a v a i l a b l e  
from eight  d i r e c t b n s ,  each con ta in ing  a 45 degree sec t ion .  - 

A l s o  shown is  the pe rcen t  of t i m e  the wind b l o w s  a t  a p a r t i c u -  
l a r  v e l o c i t y  f r o m  the south.  

I n  the  fol lowing c a l c u l a t i o n s  it is  assumed tha t  the Water 
B o i l e r  reactor w a s  operated for  about  150 kwh each day for  
f i v e  days. No cons ide ra t ion  w a s  given t o  the build-up of 
Xe133 and Xe13' w h i c h  would occur  under these condi t ions .  
However, it can be shown that this bui ld-up is n o t  a major 
factor  i n  inc reas ing  the biological hazard,  which i s  pre- 
dominately due t o  the K r b e  and R b e E  components. 

Using the  information given i n  the report mentioned above 
the average concen t r a t ion  of each isotope i n  t he  stack gas 
w a s  determined for  each one hour  i n t e r v a l .  These concentra- 
t i o n s  w e r e  then d iv ided  by 2000 w h i c h  i s  the d i l u t i o n  factor 
that  would be expected a t  a wind v e l o c i t y  of 2 MPH and a t  a 
d i s t a n c e  of 500 m e t e r s  (approximate d i s t a n c e  to the trailer 
c o u r t  area). The d i l u t i o n  factor w a s  determined from in fo r -  
mation suppl ied  a t  ou r  r eques t  by Orin W. S topinski  of H-6. 
The corrected concen t r a t ions  w e r e  then totaled an+ d iv ided  
by the Radiat ion Concentrat ion Guild (RCG) value times 168 houra.  
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TO: D i s t r i b u t i o n  2 

The RCG va lues  fo r  the isotopes w e d  are presented i n  Table 11. 
These RCG's  are for  a 168 hour nonoccupational exposure. 
c e n t r a t i o n  i n  terms of m u l t i p l e s  of RCG fo r  each of t h e  gases is 
given i n  Table 111. 
which r e s u l t s  f r o m  h igh  power re,ictor opsra t ion  on consecut ive 
days would inc rease  the multiple:; of RCG t o  about 12 for t h e  Xe'33 
and the Xe13' by an i n s i g n i f i c a n t  amount. 
a s i g n i f i c a n t  amount when to t a l e t i  w i t h  t h e  other a c t i v i t i e s ,  
p a r t i c u l a r l y  K r e e  and Rbee. 
be given t o  the periods of t i m e  dur ing  wnich invers ion  w e a t h e r  
condi t ions  e x i s t  or  the wind v e l o c i t y  was less than 3 MPH, 
of these cond i t ions  could r e s u l t  i n  high concent ra t ions  i n  the 
t r a i l e r  c o u r t  area. 

The con- 

The build-uj) of X e 1 j 3  and X e l a 6  a c t i v i t y  

This i nc rease  i s  n o t  

Unfortunately no cons ide ra t ion  could 

Both 

Using t h e  wind information shown i n  Table I it is possible t o  
determine t h e  concent ra t ion  i n  tcirms of mul t ip les  of RCG that  
would e x i s t  i n  the t ra i le r  cou,rt fo r  a 158 hour period. 

Based on the information given i r i  Table IV, the average concentra- 
t i o n  of t h e s e  gases i n  the t r a i l c x  c o u r t  area (excluding invers ion  
periods and periods of winds les:; than  3 MPH), would exceed the 
RCG by a factor of s l i g h t l y  greaker than three. S ince  the past 
opera t ion  of the reactor h a s  indi-cated oaly one t h i r d  of t h e  
available run t i m e  is u t i l i z e d  WG! can say t h e  concent ra t ion  i n  
the t r a i l e r  c o u r t  over long periods of t i m e  have probably been 
a t  or  s l i gh t ly  above one RCG. 
variables p r e s e n t  i n  these calcuJ.at ions inade the r e s u l t s  subject 
t o  large error, I 

The number of assumptions and 

Q& 7 -  , : I ! ?  

Dale E. Hankins, 
11-1 Health Physicist  

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

D a l e  13. Hankins, H-1 
Dean I). Meyer, H-k@=-d5 
Muriel A .  Freche t t e ,  H-1 
C a r l  W. Buckland, H-1 
M. M. Thorpe, P-2 
Merle E, Bunker, P-2 
Henry T. Motz, P-2 
Richard Taschek, P-DO 
Willicun R, Kennedy, H-6 
T. L. Shipman, H-DO 



TABLE I 

Occurrence i n  Percent of South Winds a t  9r00 PM 

Wind Velocity i n  MPH 

6 - 10 11 - 15 16 - 20 21 - 25 26 - 30 All - 3 - 5  

20.50 

5.53 -6.80 1.36 . 34 . 34 14.37 

3.33 12 . 02 5.09 1.05 0.70 22.19 

January 4.24 9.26 4.67 1.64 0.69 

February 

March 

0.61 6.16 7.38 3.82 0.26 18.23 

. May 4.39 5.53 5.35 2.63 0.35 18.25 

A p r i l  

June 3.37 

5.00 

13.67 4.68 

13.27 , 5.82 
- ..- 

2.15 23.87 

25.18 July 1.09 

1.05 August 2.48 15.55 9.35 2.67 

September 4 . 1.0 
5.17 

12.70 2.70 

12.24 . 2.53 

2.40 21.90 

October Om74 0.42 0.42 21.52 

4.62 5.07 . -5 .52  November 2.14 17.35 

December 5.13 5.70 3.75 0.32 15.48 - 
Average 19.5 % 

0.57 

South Wind 
a t  Velocity 
Indicated 
Above i n  
Percent  

- - 
1.0 % .5 % 8.4 % 20.6 % 47.9 % 21.6 % 



TABLE I1 

Nonoccupational RCG Values for a 168 Hour Week i n  I.tc/cc 

Isotope 

 el 3 

K r e  * 

Half Life - 
4.36  hours 

78 minutes { 

5.27 clays 

9.13 hours I 

2.77  hours ; 
I 

1 7 . 8  minutes ; 

110 minutes i 
6 

RCG i n  t.ic/cc 

1 x 10-7 

2 x 

3 x 10-7 

1 x 10-9 

1 x'10-6 

3 x 10-8 

4 x lo=@ 



TABLE I11 

T h e 8  RCG for Wind Velocity of 2 MPH and 500 Meter Distance 

Isotope 

KreBr 

KreV 

XelaJ 

c- 

Multiples of RCG 
(168 hours 

nonoccupational) 

3 

4 5  

1 

Kr" 

10 

27 

13 

A' 1 - 
Total Multiples of RCG cbO*  

*The RCG's for the isotopes listed are whole body immersion 
doses and should be added to obtain the total multiples of 
RCG . 



TABLE I V  

Multiples of RCG for Various Wind Velocities 

Frequency of Occurrence Hours per i 168 Hour 
Wind Velocity of South Wind a t  Velocity Multiples Week a t  Multiples 

MPH Indicated - "0 RCG of RCG Indicated 

11-15 

16-UP 

, 
21.6% 

-10 % 

10 7 

. '  

-6 3 

. 

Percent of 168 hours 
a t  Multiples of RCG 

Indicated / 

4% 

10% 

4% 

2% 



Dale E. Ha&be, w-1 

Harry S .  Jordan 

1. 

2. 

a. 

b. 

Thus crudely it is yocstsible ta indicate theoretical consider atione 
&at would reduce the anticipated cancentrations by a factor af 



. . . ,  

2 August 9, 

Ir L .  

Harry S. Jordan, G~QIEP Leader, €3-8 
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OFF'JCF: MEMORANDUM 

T O  : D i s t r i b u t i o n  DATE: D e c e m b e r  2 4 ,  1.963 

FROM : Dale  E .  Hankins ,  H-1 H e a l t h  P h y s i c i s t  

The c o n c e n t r a t i o n s  of r a d i o a c t i v e  g a s e s  i n  t h e  old T r a i l e r  
C o u r t  A r e a  r e s u l t i n q  f r o m  Omega S t a c k  r e l e a s e s  w e r e  c a l c u -  
l a t e d  and r e p o r t e d  i n  a m e m o  d a t e d  J u l y  22, 1963,  "Radio- 
a c t i v e  Gas C o n c e n t r a t i o n  in Old T r a i l e r  Cour t  Area O r i g i n a t i n g  
from the Omega S t a c k " .  The c a l c u l a t i o n s  g i v e n  i n  t h i s  
m e m o  i n d i c a t e d  c o n c e n t r a t i o n s  wh-ich w e r e  s u f f i c i e n t l y  
h i g h  t o  warrant .  f u r t h e r  s t u d y .  Consequent ly ,  a gas sampler 
which had been used a t  t h e  Omega S t a c k  p r i o r  t o  t h e  r e c e i p t  
of the n e w  s t a c k  monitor and two 10 m r  Landsverk ion 
chambers w e r e  p l a c e d  i n  o p e r a t i o n  a t  t h e  o ld  T r a i l e r  court  
Area from August 13 t o  December 2 ;  196.3, to e v a l u a t e  t h e  
c o n c e n t r a t i o n s  of r a d i o a c t i v e  q a s  and the i n c r e a s e  i n  
background i n  t h e  area due t o  qas r e l e a s e d  from t h e  Omega 
S t a c k .  The equipment was p l a c e d  i n  t h e  l a u n d r y  house a t  
158 Academy S t r e e t .  

The i o n  chambers w e r e  read d a i l y  e x c e p t  for weekends and 
h o l i d a y s ,  and t h e  gas sample r  recorded  c o n t i n u o u s l y .  The 
s e n s i t i v i t y  of the gas sample r  was 1/10 full scale r ead inq  
for a gas c o n c e n t r a t i o n  of 1 x I n - "  uc /cc  ( c a l i b r a t e d  w i t h  
s t a c k  q a s ,  see m e m o  d a t e d  Ju1.y 30, 1963, " C a l i b r a t i o n  of 
Area Moni tor  f o r  t h e  O l d  T r a i l e r  C o u r t  A r e a " ) .  A gas 
c o n c e n t r a t i o n  of 1 x 10'" uc/cc i s  100 t imes  MPC for a 
n o n o c c u p a t i o n a l  3.69 h o u r  exposure  t o  Xe' 'J6  8 which ia t h e  
p redomina te  g a s  ac t : i v i ty  i n  t h e  s t a c k  ( I M S  2937, Radio- 
a c t i v e  - -  Gaseou-s Eff1uent.s  from a Homoyeneous Reac to r )  . 
Throughout  tlhe 3$ months t h e r e  was no i n d i c a t i o n  of gas 
a c t i v i t y  r eco rded  by the qapl sample r ,  even though on one 
occassion, to  be discussed later,  gas was known t o  be 
p r e s e n t  i n  t h e  T r a i l e r  Court A r e a .  The results i n d i c a t e  
t h a t  t h e  c o n c e n t r a t i o n s  of r a d i o a c t i v e  gases never  reached 
a value g r e a t e r  t han  50 t i m e s  MPCt even for s h o r t  p e r i o d s  
of t i m e .  
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DATE : 

\ 

D e c e m b e r  2 4 ,  3961 

The hackground r e a d i n g s  o b t a i n e d  w i t h  t h e  t w o .  i o n  chambere 
have  been e v a l u a t e d  (Tab1.e I ) .  Except  f q r  t h r e e  h i g h  r e a d i n g s  
t h e  r e a d i n g s  w e r e  w i t h i n  + 2 2 %  of '  the wei .ghted  ave rage .  The 
r e a d i n g s  of t h e  R e m i s  i o n  rhamher w e r e  a v e r a q e  or be1.m for 
t h e  p e r i o d  i n  which t h e  11-1 i o n  chamber qave  t h e  t h r e e  h i g h  
r e a d i n q s ,  i n d i c a t i n g  t h a t  t h e  h i g h  r e a d i n g s  resii3.t.ed from 
c h a r g i n q  d i f f i c u l t i e s  w i t h  t h e  H-1 i o n  chamber and d i d  n o t .  
r e p r e s e n t  a t r u e  h i g h  hackground r e a d i n g .  The r e a d i n q s  of 
t h e  i o n  chambers d i d  n o t  'show any s i .gnj . f j .cant  f l u x u a t i o n s  
which cou ld  be cor re1 .a ted  w i t h  stack g a s  o u t p u t .  Although 
t h e  r e a c t o r  was shut-. down t . w i c e  for o n e  week or more d u r i n g  
t h e  315 months,  the i o n  chamber r e a d i n g s  remained around t h e  
weighted  a v e r a q e .  

. 

The - i n t e q r a t e d -  hackground a c t i v i t y  i n  t h e  o l d  T r a i l e r  C o u r t  
Area i s  not. s i g n j f i c a n t l v  a f f e c t e d  by t h e  qases released f r o m  
t h e  Omega S t a c k .  Based on a maxiioiun p e r m i s s i b l e  exposure of 
500 mr/year, t h e  chambers would have to c o n t i n u o u s l y  read 
g r e a t e r  t han  4 2  mr/month p l u s  backqround t o  p r e s e n t  a n  ex- 
p o s u r e  problem. Our r e a d i n g s  i n d i c a t e  t h e  background i n  
t h i s  p a r t i c i i l a r  buj.3cli.nc~ is aboiit I 9  mr/month, which agrees 
w i t h  the, a c c e p t e d  bac-kqround v a l u e s  for t h i s  type  e t r i i c t u r e .  

On o n e  o c c a s i o n  d u r i n g  t h e  3% month p e r i o d  t h e r e  was p a r t i c u -  
I a t e i a c t i v i t y  i n  t h e  o l d  T r a i l e r  C o u r t  Area (sse N o t e s  o n  
S t a c k  Gas Release of Novernher I, 1 9 6 3 ) .  Diirjnq t h i s  period 
t h e  backqround i n  t h e  area, which i.s normal ly  0.02 to 0.05 
rnr /hr ,  increased t o  GM r ead ings  of 0.15 t o  0.5 m r h r .  T h i s  
h i q h  background r e s u l t e d  from t h e  p l a t i n g  out of R b e e a c t i v i t y  
from t h e  s t a c k  gases t h a t  w e r e  b e i n g  b lown throuqh t h e  area  
(aRA h a l f  l i f e  i s  18 m i n i i t e s ) .  T h e  d u r a t i o n  of t h i s  a c t i v i t y  

, , w a s  s h o r t a n d  d i d  n o t  r e s u l t  i n  h j q h  background r ead inqs  on 
'the i o n  chambers ,  nor w a s  i t  d e t e c t e d  on t h e  gas sampler. 
Eve ry th ing  i n  the area was s l i q h t l y  contaminated w i t h  an'. 
The s t a c k  m o d i f i c a t i o n  which h a s  j u s t  been  completed has 
reduced t h e  Rh"' o u t p u t  of t h e  s t a c k  by a f a c t o r  of nea r ly  
100 ,  p robab ly  because t h e  RbRU is removed front t h e  gas by 
p l a t i n g  o u t  o n t o  the s t a i n l e s s  s t e e l w o o l  which was packed 
i n t o  t h e  d e l a y  t a n k s .  T h i s  r e d u c t i o n  i n  !tbeR should e l i m i n a t e  
any f u t u r e  repe t i t ions  of t h i s  type of con tamina t ion .  

v , k 4  f .  JIL6M.&+ 
Dale E .  Hankina,  
11-1. H e a l t h  P h y s i c i s t  
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Table 1 

R e s u l t s  of Background Readings in the O l d  T r a i l e r  Court Area 
I 

Dome Rate 
m r h r  

0.021 

, 

0.022 

0.023 

Frequency of Occurance 

B-1 i o n  chamber Bemis i o n  chamber 

1 2 

1 

5 

0.024 6 7 

0 . 0 2 5  

0.026 

0.027 

0.028 

0.029 

0.030 

0.031 

0.032 

t, 9 

12 

11 

0 

4 

5 

1 

6 

8 

12 

I 

10 

9 

3 

1 

I 

I 

1 d 0.033 \ 

0.034 1 

0.035 1 

Weiqhted Average 0.027 m r h r  0.0264 m r h r  

Doae Rate Baaed on total r e a d i n g s  

H - 1  - --_ ion chamber Bemis i o n  chamber 

0.64 mr/day 0.64 mr/day 

19.3 mr/month 1 9  d m r / r . - - L L  
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IN REPLY REFER JO: 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

Ground Uater Branch 
P.O. Box 4217 
Albuquerque, New Mexico 
March 23, 1962 

Mr. C.  W.  Christenson 
Group Leader, H-7  
Los Alarms Sc ien t i f i c  Uboratory 
Los Alamos, N e w  hkxico 

Dear Chris : 

Psrt of  the f loo r  of the tunnel beneath the southeast corner of 
Building 4, DP-West, a t  U s  Alamos was removed on March 20, 1962 
so that a suspected s i t e  of an open j o i n t  i n  the Bandelier Tuff 
could be inspected. The workman uncovered two holes, one about 
15 feet south of the  entrance t o  the  tunnel and the other a b o u t  8 
feet south o f  the  entrance. I b r i e f l y  inspected both holes and 
believe that the  following information should be brought t o  p u r  
a t t en t ion .  

The south hole is a rough oval shape about 1 x 13. feet wide at 
t he  top and a p p r e n t l y  continuing t h i s  s i ze  for  a depth of a t  
least 50 f ee t .  A j o i n t  trending west-southwest is  approximately 
coincident with the south wall of the hole. 
southward about 10 degrees, i s  about  one-quarter inch wide and 
f i l l e d  with sediments and roots  i n  t h e  upper several  fee t .  
t h a t  the j o i n t  cannot be distinguished, but the hole continues 
downward a t  about t h i s  same angle. 
se r ra ted  or bumpy which suggests t h a t ’ t h e  or ig ina l  opening, 
probably t h e  j o i n t ,  was enlarged by a strong solvent. 
consis ts  o f  approxinrrtely 75 percent s i l i c a  (S i%).  
upper 8 t o  10 feet of the hole can be seen because it i s  d i r e c t l y  
beneath a foot ing o f t h e  bu i ld ing .  
hole t o  estlmste Its depth. 

The north hole i s  par t  of a j o i n t  about  4 inches w i d e .  
part of t he  j o i n t  i s  about 2 feet long, and it trends south- 
southwesterly. The j o i n t  is  bridged w i t h  dirt a t  a depth of about 
2 f e e t ,  but  a 12-foot rod poked througb the bridge was pushed i n  
with only moderate resis tance.  This j o i n t  a l so  appears to con- 
t inue downward t o  some undetermined depth, but did not seem t o  have 
been enlarged by solvents.  1 

I 

The jo in t ,  angling 

&low 

lbe walls of the hole appear 

The t u f f  
Only the 

A stone was dropped down the 

The open 



me t o t a l  depths of  these holes cannot be determined without addi t ional  
e f f o r t .  
it may pinch out, with depth. However, the flow o f  wastes o r  water 
through the larger hole (south j o i n t )  apparently was continuous and 
m y  have reached a considerable depth o r  may have moved southward 
toward U s  A l m s  Canyon. 
t h e  hole  to  determine i t s  continuity, b u t  t h i s  could flush wastes f r o m  
t he  t u f f .  
t i o n s ,  which may help explain some of the r e s u l t s  of the recent study. 

The north Jo in t  may not be continuous with other  j o i n t s ,  and 

It may be possible to pour  t ap  water i n t o  

The disposal p i t  a t  building 35 may contain similar condi- 
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OCATION BEGIN END 

I I I I 
'I 
'I 
I I I I 
I I I :: 

COUNT TIME 
M3 d/m d/m/M3 

SECOND COKIT 
d/7/77 

I I I I * I + I + I 

I 
I' 



I 

- ..I -. - - - . - * e -  - - -I_^ ---__ - - - --__-__ ~ _ _  L y e  

AIR BORNE CONTAMINATION TEST Gzf$io 
AREA- c-41 

COUCITED BY: 

33- LOOM- 604 g/ 
OCATION BEGIN END HRS M /m M3 d/m d/m/M3 REhrSRKS 

t DATE 5 / 2 d / 7 7  SECOND CGKiT 
L A  /77 3 TIME 

COUNT TIME 

0 
3 

- 

- ' I I I 





AIR BORNE CONTAMINATION TEST 
n p T,JFFT ,AREA (SPECIAL ) 



._ - 

AIR BO1 
AR 

,OCATION BEGIN END HRS 

I I 
~~ ~ 

I 

NE CONTAMINATION TEST 

I DATE 5/7/77 I I SECOI?ID COU;,IT 
COUNT'TIME 5 /a 3/77 

, 

M /m M3 d/m d/m/M3 REMARKS 
3 

-. CI r. . I  

I I  I I I I 

I t--------l I 
I I 

I +-+ 
i I - 







AIR BORNE CONTAMINATION TEST 
AREA- 



AIR BORNE CONTAMINATION TEST 
n P WEL C, Ill 

COUPTTED BY: 
I-  DATE+&/^^ SECOND C0K;T 

W M -  604 .f/ 29-77 T4ME COUNT TIME 5 / d  , /yy 
OCATION BEGIN END HRS M /m hf3 d/m d/m/M3 . REMARKS - 
604- A m,J 

3 

Y Y Z  / D  L 7 5  d d  

I I 

I I 

I I------' I 





AIR BORNE CONTAMINATION TEST 









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







SPECIAL AIR TEST 

l ;e~s~t i i ie l  in  roGm during test: 4 4 / 2 7  . I  

1. % 7. 

3. 56- 9. 

Nose counts Nose counts 

.__ .- 
2. -553 a. 

1_- 
4. 10. 

5. 11. -I_ 

6. 12. 

Type of respiratory equipment used ,/?,///L(-+d ,&> [? make 

Type of air supply 

Type of Hood Length 1. D. of huse on hood. 

Number of men 

Pressure  of supply manifold 

Results of routine test  - - - - - - - - - dis/min-m 3 test oZ. ?J:/&, 0 . /s%-b-, -1 
9 

Health Physics Surveyor 
C om me nt s : 



. -  I 





. 
12. 

hood. 





I -. 









- . __ . - - . . - 
_ -  --- -- --- - --- 

AIR BORNE CONTAMINATION TEST 
1 - 7  AREA 

COUtJTED BY: 









Reviewed/La b Counsel / ’ I  

SPECIAL AIR TEST 

LOCATION 2 1 h? 0 DATE / o// 7/7 7 
GROUP & 41 /? - / /  RADIOACTIVE MATERIAL f l d 2 ? 8 /  
Time: Air test started- 15-75- finished A m 3  

Operation started / f.” 2 0 finished /c5-23-- 
Descrigtion of operation: 0 c - L - p  r;/ d A - 4  dAA &-A L .  

Personnel in room during test: J/Ll 
Nose counts Nose counts 

5. 11. 

6. 

Type of respiratory equipment used 

Type of air supply Number of men 

I Type of Hood Length I. D. ’ of hose on hood. 

Pressure of supply manifold 

Results of special i.;.I:’.-{ c j - c l  ZLfoO dis/min-m Length of test Y/ 
n 
6 

Results of routine test  dis/min -m Length of test  

2omment s: 

@44- 
Health Physics Surveyor 



ReviewedILa b Counsel 

SPECIAL AIR TEST 

BCATION o(/ DATE 1 o / / v h  7 
;ROUP /? - / I  RADIOACTIVE MATERIAL 

rime: A i r  test  started /3 3 0  finished / %J--i9 

fini shed 3 53- 
Am &z/m& JL?L 

Operation started 1 3 3  
lescription of operation: I 

Personnel in room during test: 

L .  

Nose counts 

10. 

11. 

of respiratory equipment used ‘E&:> make 

of air supply Number of men 

of hose on hood. Type of Hood- Length I. D. 

Pressure of supply manifold 

0 
Results of special 2 3/fa dis/min-m Length of test f &?-A 

il 
Results of routine test  dis/min-m Length of test 

1 

Health Physics b e y o r  







A Reviewed/Lab Cwnsei 
Publicly Releasable 

SPECIAL AIR TEST 

Time: Air test started /5--/5- finished / k m  
Operation started / 3-2 0 finished / S A > -  

Description of operation: 4 A-4. J b  

Personnel in room during test: 
- I Nose counts Nose counts 

7. 

- 11. 

Number of men 

of hose on hood. 

6. 

Type of respiratory equipment used 

Type of air supply 

Type of Hood Length I. D. 
Pressure of supply manifold 

Results of special test / \ i>j>\ )jsbf.'.?..L ~ h l  7'hb dis/min-m Length of test YL7-L& 
/ 

Results of routine test di s/rnin-m Length of test 

&a& 
Health Physics Surveyor 



LOCATION DATE /#hf/7? 
;ROUP c A7 f l - / /  RADIOACTIVE MATERIAL a 2 3  9 
rime: Air test started- /LI (I u-0 finished / 0. ' $9- 

Operation started / '0 ,' o r  finished / 0 " 3 P  
Description of operation: 

Nose counts 

Personnel in room during test; 

3. 

4. 

- 11. I 5* - 6. 

Type of respiratory equipment used 

Type of air supply 

Type of Hood Length I. D. of hose on hood 

Pressure of supply manifold 

make 

Number of men 

. .  

II 
- I  

Results of special test,), L .-,/!%-- didmin-m Length of test ~ ~ F - ~ ~  

U I r) 

Results of routine test dis/min -m Length of test I 
Health Physics Surveyor 

Comments : 



Publicly Reieasable AIR BORNE CONTAMINATION TEST 

1 

L +- 
: I 



I 

A A N P L Y S I S  D A I E  - 18/17/77 

DP \&!EST S P F C I P L  R O O M  6 0 4  - FOR 18 /144 /77  - 3 8 M I N U T E S  

NUMBER 1 - BLANK CLEAN F I L T E R  - 
NUMBER 2 - ALFHP STANOPRD - 982 - 12370 D I M  i 9 6  
NUMBER 3 - 9 - A S P E P  MQSTER SHEFT A T l A C H E D  

290 .85  000QGl0 0001.00 k3vl.F 

298.02 003658 

290.04 OaOGIGIB 

29m.ntS GjysvS00;? 



I '  I 



\ 

A N A L Y S I S  D A T E  - 1 0 / 1 7 / 7 7  

N i l M R E R  1 - B L A N K  C L E A N  F I L T E R  

N U M B E R  2 - A L P H A  S T A N D A R D  # 902 - 1 2 , 3 7 8  D I M  L. - ,3.<c 



SPECIAL AIR TEST 

LOCATION nL/ k k u q  DATE / a / / f . . 7 7  
GROUP c A7 /? -// RADIOACTIVE MATERIAL 

Time: Air test started ]LIE Q-0 finished /U.' q>- 
Operation started l o  I* c' j F  finished / o 3 d  

Nose coun 
.E/.. 

- ?/@ 7. 

3 0- iy'@ 9. 

Personnel in room during test: 

Nose counts 

/ - @/3 8. 

4. - ~ /%y< / 10. 

5 11. 

6 .  12. 

Type of respiratory equipment used 

Type of air supply 

Type of Hood Length 1. D. of hose on hood. 

Pressure of supply manifold 

Results of special test,,_.&'; > /f8 di s/min-m Length of test 45'mL 
Results of routine test  dis/min-m Length of test 

make 

Number of men 

Comments: 
Health Physics Surveyor 

I 











n 23 3 

I I I I 



, . . -. . . - . . . - .-_ .1. 







. ,_ 
W 

I AIR BORNE CONTAMINATION TEST 
AREA D P TJ!IST 

I 

BEGIN END 

I 
604-  F 

€0 4 -SHOP \1/ \/ v 

I, 

I 
I I 

f I 

I -- 1 

I '1 

d 5-7 -3//$o 

I 
COUNT TIME 

M /m M3 d/m d/m/M3 REMARKS 3 

L 

I I I I 



t 

SPECIAL AIR TEST 

ReviewWtab Counsel 
Publicly Releasable 

4+ Personnel in room during test: 
Nose counts Nose counts 

,% -7. 

2. 8. 

3. 9. 

. 4. 10. 

5. 11. 

6. 12. 

Type of respiratory equipment used 

Type of air supply 

Type of Hood Length I. D. of hose on hood. 

make 

Number of men 

c ' Pressure  of supply manifold 

Results of special test%s/., L/Q/ o od  i~ dis/min-m Length of test 4 >-A L-LWL 

-4- Results of routine tes t  - - - - - - - - - -  dis/min-m Length of test  -=? 2 ,&bc, , / / - I  

I 

&&z-c 
Healfh Physics Su'I-veyor 

Comments: 



4 

I 

i 
'd 

lo 9 

Publicly Releasable 

CI 





AIR BORNE CONTAMINATION TEST 
Reviewedliab 
Publicly Releasable AREA D P WEST 



/’ 

- 
Reviewed/Lab Counsel 

SPECIAL AIR TEST 

Nose counts 
Personnel in room during test: 

Nose counts 

1 - 3 / a  7. 

2 

3. 

4 ,  

5. 

A/! . 8. - 
10. 

11. 
- 
- 

6. 12. 

Type of respiratory equipment used, -: -c*- make 

Type of air supply 

Type of Hood Length I. D. of hose on hood. 

Number of men 

I Pressure of supply manifold 

Comments: 



0 
I 

. .  



RevkwedLab Counsel ' 



AIR BORNE CONTAMINATION TEST 
AREA D P WEST 



AIR BORNE CONTAMINATION TEST @ / 3 / / q c o  AREA D P WEST 

DATE/J by177 
COUNT TIME 

f&JG. /A / , 3 p 7  'hIME 

iOCATION BEGIN END HRS M3/m M3 d/m d/m/M3 REMARKS 

L 3-93- /+7 LJ Jc5- 
604- A m//d * ,047 / & / a 6  
604- B 0 4 

I 

I I I I I I I 







, 

I t- I I 

I I I- 

.--I- 

- 





& 
L- 
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.= 

I I 

---- - 
- 
- - .  

I - - 
I I- 

1 I I 
I 

I 

--I---+-- 
&& 

I t-----4 I 
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=EE I 
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AD3 BORNE CONTA~IINLITION TEST 
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SPECI. L AIR TEST 

LOCATION 7 60,- DATE f/,3 cy77 
GROUP- rA/z.I/3 - / /  RADIOACTIVE MATERIAL 

Time: ' Air test  started / 8 5 5 -  finished 4--0 
Operation s tar ted / c/ finished / 905- 

Description of operation: 6-h A,+&/ -? /4 
/ fl 

ReviewWLab Counsel Personnel in room during test: e[)\ PubRicly Releasable 

2. 8. 

3. 

4. 10. 

5. 11. 

6. 12. 

Nose counts 

Type of respiratory equipment used 

Type of air supply 

make 
. 

Number of men 

Type of Hood Length I. D. of hose on hood. 

Pressure  of supply manifold 

9540 
> 

Results of special test, f i r  (9LLLf?p didmin-m Length of test  ID /n,n I 

Results of routine test  dis/min-m Leng-th'of test  

Comment s : 
Health Physics Surveyor 

\ 



, .’ 
_..- 

I 

0 0 
0 0  
0 0  
0 0  
0 0  
0 0  

0: c 

00 

0 0  

0 0  

013 
0 0  

0 *- 

0 0 0 0  0 0  

00 00 0 0  

0 
8 

IL 
0 0  
0 0  

0 0  

0 0  
03 

0 
H 







- ~ ~ 

4h7 Personilel in room during test: 

Nose counts Niise Ccliltlt:; 

7. 

2. -& 8. 

3 .  9 .  

5z 1. ““/,d 
d /’ 

-- 
_I_- 

4. 10. 

5 .  11. 

6. 12.  
/ 

Type of respiratory equipment used / ‘ ’ .  ,/ ~ $ ( - 4 - -  &$&make /L/J., /<A ../“/I 5 4  

Type of air supply 
/ 

Number of inen 

Type of Hood Length I. D. of hose on hood. 

Pressure  of supply manifold 

Results of routine test - - - - - - - - -dis/min-m  test,^,?^;&^- ~ 35-cf--;.- fiLr+ - , 3 

- 
Health Physics S u r v e y o r  

Comments : 



i 

c 

80 

0 0  

T 

- 
0' 

0 

0 
0 

0 

0 

1 

0 0  

0 0  
03 

\ 





#  LOCATION^ >wed B/&,AZ zp? 6 OJ DATE 

GROUP e/nA 1.1 
Time: Air test  started>. J-O * finished 3-'. 9 - F  

6 - 7 9  
I 

RADIOACTIVE MATERIAL- /3 - / 

R 
Operation s tar ted d f i  #- finished 2 .' /.I- 4- 

e 

Description of operation: f /  > /-A fl/d-d 
L -  / 

a///. Nose counts Nose counts 

Personnel in room during test: 

9. I 30 
4. 10. 

5. 11. 

6 .  12. / 

Type of respiratory equipment us6d a / 9 & ~  make c & .I 
Type of air supply Number of men 

Type of Hood Length I. D. of hose on hood. 

Pressure  of supply manifold 

Results of special t e s t a ]  1, jf~l,,, 2 (l&,l dis/min-m Length of tes t  2 m;d 
IY 

Results of routine tes t  dis/min-m Length of tes t  

i cs  Surveyor 
Comments: 



0-p 
* I  

@ 
c 

6 

00 
0 0  

8 O  
D O  a 

0 0  
* 

1 A: I 

. ,  

o/lo 
0 0  

0 0  
0 0  

0 0  
0 0  

0 
@ 

A 0  
0 

0 

I 

.O 

0 
1'00 

\ .  



t '  I 

I I '  I I 
1 

- 
1 

t 1 '  1 

/Id+- 





, 









A N A L Y S I S  D A T E  - 1 8 / 2 6 / 7 7  

N U M B E R  1 - R L A N K  C L E A N  F I L L E R  
/ 

N U M B E R  2 - P L F H 4  S T P D A R D  # 9 @ 2  = l 2 3 7 G l  D / M  t 3f-5 

N U M B E R  3 - 1 1  - S P E C I A L  A I R  T E S T S  R O O M  6 0 5  - R L D G  - 150  

R A N  O N  1 @ / 2 5 / 7 7  FROM 2 : 4 5  - 3 : 2 5  - 4fl M I N U ' I F S  

pS; PER M A S T E R  SHEET A T T P C H F D  





t '- I I 

I 





l -  

I / T / o  
Time: Air tes t  started / x 4 f  finished I 

Operation started / 59-  finished / f 5 t  
t 

4 

Description of operation: --y & 

" I  Personnel in room during test: 

Nose counts Nose counts 

4. 10. 

5. 11. 

6. 

Type of respiratory equipment used --&+:: make 

Type of air supply 

Type of Hood Length I. D. of hose on hood. 

Number of men 

.: Pressure  of supply manifold 

Results of special t e s t n , ,  F,\ierc I --L. - 4 Y O  dis/min-m Length of test 2 5-mL-A 
LRngth of test  2 2 M ~ J  3 r G  , 3 Results of routine tes t  dis/min-m 

a G g .  
Health Physics Surveyor 
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0 
0 

0 
0 

\ '  

1 00 

0 '0  

0 0  

0 9  

0 0  
@ 
F 

o/i 0 

0 ;o 1 

.. 

\ . I  







I I 



BARREL' 
USH 
>UT. 
'1 



- 
SPECIAL AJR TEST 

LOCATION 7 4 ,- 3 1 ~ t t l ! u )  kx, G(~cDATE 1.2 /is177 

-. Description of operation: 23s f .- , 7 L d - d  L / /-&LLC/C c-=--= ' ( z) / 

2 : 7 g  p- GROUP cpA - .f RADIOACTIVE MATERIAL 

Time: ,- Air  test started i h '  4-c 
Operation started IS+Q 

finished f7 26- 
finished 191 @ 

I 

'. . 
I 

Nose counts 
+k 

3/5 

Personnel in room during test: 

Nose counts 

= / a  7.  

S / S  a. 

, 

9. ' 

10. 4. 
5. 11. 

12. 6. 

Type of respiratory equipment used / A ,  

Type of a i r  supply 

Type of Hood 

- ;d J !  4 .c  , . u ~ L /  ,,-make C th, d: t'- c j y / L G 3  

1 I' I 
7 

Number of men -3 

Length I. D. of hose on hood. 

-- . Pressure of supply manifold 



, .  

. 

c 
c 

0 0  

013 
(3. 0 

L 

\ 









n. I- 



AIR BORNE CONTAMINATION TEST 

I 

~ 

I 



1 

1 I 
I----------------------- 

c 

2 -- r 

F -.- 7 

i ? 







AIR BORNE CONTAMINATION TEST 
AREA D P VEST 



- -  

I 

AIR BORNE CONTAMINATION TEST 







I ? I I I 1 I I I 







ALR BORNE CONTAMINATION TEST 
AREA D P \.JEST 



t-----i I I 
' I  i I 











AIR BORNE CONTAMINATION TEST 
AREA DPWEST 







- r - /  -. - .. 

/ SPECIAL ALR TEST 

LOCATION L>,?L4)?5# /? /(A?. /JY >fi 4~7 7 DATE q-//-,7 7 

GROUP &/?7-4',4' RADIOACTIVE MATERIAL ,=ZJ=m c 
Time: A i r  test started ,e 42- /? f i  finished 9 30 ,-+'e 

u 

Operation started 8 +' 4- /OP? finished 9- '/a- H A 

Personnel in room during test: 

Nose counts Nose counts 

1. 74 7. 

(7% 8. 

q 7  9. 

2. 

3. 

10. 4. 

5. 11. 

- 

6. 12. 

Type of respiratory equipment used &///.L!%CP /?? ,/-%&'y make // ) P  I 5  1, - flgy, 

Type of air supply Number of men 

Type of Hood Length I. D. , of hose on hood. 

Pressure  of supply manifold 

.fJ Length of tes t  4 2  / n - 
Results of special i e s t , ~ ~ > ~ f i ~ ! J  &'$/so dis/min-m 

Results of routine test  dis/min-m3 ' Length of test  

/?f?nv / 

Health Pl&sics Surveyor 
Comments : 



. .  . .. . '  . .  . . . .  

0 
G 
' 0  

G 

0 
C) 
G 
0 

' 0  
C 

n - I  .. 







ANALYSIS DATE - 10/2!6/77 

NUMBER 1 - B L A N K  CLEAN FILTER 

NUMBER 2 - 4LPH4 ST4ND4RD * 9 0 5  - lOShOD/M 

NUMBER 3 10 - SPECIAL A I R  TEST I N  R O O M  6 0 7  

ON HOUR R U N  FROM 10:,30 - l l : 3 0  

A S  PER MASTER SHEET ATTACHED 

299.01 0 0 0 0 0 0  0001 .00 00.0 299.08 

2 9 9 . 0 3  000002 0001.00 00.0 899.04 

299 .05  0 0 0 0 0 3  0001.00 00.0  299 .06  

299 .07  000006 0001.00 00.0  299.08  

299.09 000001 0001*00  00.0 299.10 

- F O R  10126177 

003'537 0001.00 0 5 . 0  

000002 0001 .oo 00.0 

000002 0001 - 0 0  00.0 

000004 0001 000  00 .0  

. 0 0 0 0 0 3  0001 - 0 0  00 .0  





=3 - R 

' ::; 

- 

2yy 

257 - 
1 

I I 
I I 



I I 
257 . c I ! 

u- I I 

I I-----' I 













//7 0 0 

3 
. 10 cc/liter 

uc 
INSTRUMENT Per 

3 uci EFF. d/m 6 
X FACTOR = d/m for 5cc X (200) = per liter 2.22 X 10 = per liter 10 cc/liter = o r  LOCATION I DATE I CPM 

2 79 
, - r  

' I 2.22 x lo6 

I 2.22 x lo6 

I 2.22 x lo6 

I 1 03ci/1 iter 

10 cc/liter 

10 ccjliter 

d , c f l d  - 
3 

3 
I 2.22 x lo6 
1 

2.22 x lo6 

D , ~ ~ c 3  
1 2.22 x lo6 10 cc/liter 

10 cc/liter 

/ 

I. 2.22 x lo6 

 IO^^^/^ iter 2.22 x lo6 (200) 

I 2.22 x lo6 
3 10 cc/liter (200) 



8 

- 

SOLUTION SAMPLE 

103cc,1 iter 1 
 IO^^^,^ iter 

10 cc/liter 

10 3 cc/liter 

3 

DP S I T E '  - 

U( 

Pel 
= d/m for 5cc X (200) = per liter I 2.22 X 10 = per liter + 10 cc/liter = o r  

INSTRUMENT 
EFF. 

FACTOR 3 u c i  d/m 6 X DATE CPM LOCAT ION 

I I I 
~~ 

I ,  
2.22 x lo6 

2 . 2 2 . x  lo6 

2.22 x lo6 

2.22 x lo6 10 3 cc/liter 

10 3 cc/liter 2.22 x lo6 

2,22 x lo6 -4. 

2 . 2 2  x lo6 
2.22 x lo6 I I (200) 

2.22 x lo6  

-I- I 2.22 x lo6 

2.22 x lo6 
2.22 x lo6 

I 

I iter I 
2.22 x lo6 

10 cc liter -+it 2.22 x lo6 (200) 

I 



SOLUTION SAMPLE 

DP S I T E  - / COUNTED BY : 7 * d A  
J 

6 
i m i t  For PU- 238 and FV-239- 5x10- 

INSTRUMENT 

FACTOR 

uci Per cc 
uc 
Per 

3 uci EFF. d/m 6 
CPM X = d/m for 5cc X (200) = per liter ; 2.22 X 10 = per liter Z 10 cc/liter = o r  DATE LOCAT I ON 

~~ 

3 10 cc/liter 

3 10 cc/liter I 2.22 x lo6 1 I (200) I I 

3 10  cc/liter I 2.22 x lo6 1 .  

--I-+- 2.22 x 10 

3 

3 

10 cc/liter 

10 cc/l.+ter 

I 2.22 x lo6 I I I 3 ,  

3 

1 

3 

3 '  

10 cc/l.i,ter 

10 cc/l iter 

10 cc/'l iter 

10 cc/l iter 

10 cc/liter 

-.- I 2.22 x lob I 
I 2.22 x lo6 1 
I 2.22 x lo6 I I I .  

3 10 cc/l iter I 2.22 x lo6 1 
3 10 cc/l iter 

10 3 cc/l iter 

2 2 2  x i o 6  
I 
I 

I 
I I 2.22 x lo6 I 

3 10 cc/liter 



J U )  %- u o  

L 
a, 
c, -- 
?-- 

\ 
U 
V 
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L 
W 
u 
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9 
0 

x 
N 
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N 

7 

- 

- 
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0 

x 
N 
N 

N 

F- 

- 

- 
W 
0 

x 
N 
N 

N 

r- 

- 

- 
n 
0 
0 
N 
U 

-- 
0 
0 

x 
N 
N 

N 

P 

- 

0 
0 

x 
N 
N 

N 

c 

13 
0 

x 
N 
N 

N 

- W 
0 

x 
N 
N 

N 

F 

CD 
0 

x 
cu 
N 

N 

7 

W 
0 - 
x 
N 
N 

N . I. 
L 
W 
c1 

E-  
us- a, a 

I I  

0 
0 
N 

.r 

\ 

h 

v 

x 
U 
V 
Ln 

L 
0 
ri- 

- 
n 
0 
0 
N 
v 

- 
n 
0 
0 cu 
u 

h 

0 
0 
N 
v 

n 
0 
0 
N 
v - 

- 

- 

h 

0 
0 
N 
v - 

- 
0 
0 
N 
v - 

n 
0 c 
N 
v - 

- 

- 

n 
0 
0 
N 
v 

E 
\ 
U 

I I  

b-4 

x 

z 

c 

1 



LOCATION . DATE 

SOLUTION SAMPLE 

EFF. 
BKG. = X FACTOR 3 uc i d/m 6 = d/m for 5cc X (200) = per liter ; 2.22 X 10 = per'liter Z 10 cc/liter = 

2.22 x lo6 

2.22 x lo6 

2.22 x lo6 

2.22 x lo6 

2.22 x lo6 

2.22 x lo6 

2.22 x l o 6  

2.22 x lo6 
__- - -  

2.22 x l o 6  10 3 cc/liter 

2.22 x lo6 I 10 3 cc/l iter 

2.22 x lo6 
2.22 x lo6 

2.22 x l o 6  

2.22 x lo6 



(200) I 2.22 x lo6  

SOLUTION SAMPLE 

DP S ITE  

COUNTED BY:% 
uc i 

per ( 

3 
= per liter; 10 cc/liter = o r  (r 

uci 
I 

d/m 6 CPM X FACTOR = d/m for 5cc X (200) = per liter + 2.22 X 10 

INSTRUMENT 
EFF. 

LO CAT I ON DATE 

m- I 

I 2.22 x lo6 10  3 cc/liter I 

1 o 3 cc/l iter j 2.22 x lo6 

I 2.22 x lo6 

2.22 x lo6 10 3 cc/liCer 

10 3 cc/liter 

10 3 cc/liter 

10 3 cc/ l  iter 

______+__ 
10 3 cc/l iter 

10 3 cc/l iter 

1 o ~ ~ ~ / I  iter 

10 3 cc/l iter 
-. , 

I 

2.22 x. l o 6  

2.22 x lo6 
2.22 x I O 6  

2.22 x lo6 

2.22 x lo6 

2.22 x lo6 



. .  . 

2.22 x lo6 10 3 cc/l iter 

SOLUTION SAMPLE I 

DP SITE 
. .  Limit for Pu-238 and. Pu-239 = 5 X loe6 uci per cc Y. N. - 

uc i 

= d/m for 5cc X (200) = per liter I 2.22 X lo6 = per liter Z 10 cc/liter =or ( 
Per INSTRUMENT 

FACTOR 
3 EFF. d/m uci 

CPM X LOCATION DATE 

0 

I .2.22 x lo6 1 
I 2.22 x lo6 I (200) ~ 

I I 2.22 x 106 I 

I 2.22 x 106 I : I 10 3 cc/liter 
, 2.22 x ,lo6 

I 2.22 x l o 6  I 3 10 cc/l iter 

I I I I 

2:22 x lo6 

2.22 x lo6 
10 3 cc/liter 

10 3 cc/l iter 

I 2.22 x lo6 I I I O  3 cclliter 
I I I 
I I I I 2.22 x lo6 I 1 1 0 ~ ~ ~ / 1  iter 

(200) 



l 0 

(200) 

(200) 

(200) 

DP SITE 

I 03cc/1 iter 

10 3 cc/liter 

- 2.22 x lo6 ~ 

2.22 x lo6 
3 2.22 x lo6 10 cc/liter 

LOCAT I ON DATE 

SOLUTION SAMPLE 

COUNTED BY: Lt/ x$ 4- L A d d  

6 '  U( 

Pel 
CPM X FACTOR = d/m for 5cc X (200) = per liter + 2.22 X 10 = per liter: 10 cc/liter = o r  

INSTRUMENT 
EFF. 3 uc i d/m 6 

I I 

1 
I 2.22 X106 I 

_ I  10 3 cc/liter 
I 2.22 x lo6 I 
1 2.22 x lo6 I I 1 03cc/1 iter 

2.22 x lo6 1 
I I 
I I ~ ~- - 

2.22 x lo6 I I 1 0 ~ ~ ~ / 1  iter 

2.22 x lo6 I 1 1 03Cc/1 iter 
I I 
I I 

2.22 x lo6 1 I 1 03cc/1 iter 

1 0  3 cc/l iter (200) 2.22 x lo6 



a .  ; 

- .  

- 6 
SOLUTION SAMPLE 

DP SITE 
Limit for Pu-238 and Pu-239 = 5 X lo-' uci per cc 

uc i 
INSTRUMENT Per 

3 d/m uci 
='d/rn for 5cc X (200) = per liter ; 2.22 X lo6 = per liter + 10 cc/liter =or ( 

EFF. 
X FACTOR LOCAT I ON 

OATE I CPM 
I ,,2f I 2.22 x 10' 3 10 cc/l iter 

3 10 cc/l iter I 2.22 x 10' 

I (200) .- 

I -  I 2.22 x 10' 3 

3 

10 cc/liter 

1C cc/liter 
-- 

1 2.22 x 10' 

I 2.22 x 10' 10 3 cc/liter 

I 2.22 x 10' 10 3 cc/l iter 

2.22 x 10' 
2.22 x lo6 

2.22 x 10' 

2.22 x 10' 

2.22 x 10' 
2.22 x 10' 

10 3 cc/l iter 

70 3 cc/l i t e r  

10 3 cc/l iter 

1 o ~ ~ ~ / I  iter 

3 10 cc/liter 

I 2.22 x lo6, 

- I  I (200) 10 cc/l iter +- 1 2.22 x lo6 

I 



2.22 x lo6 1 0 ~ ~ ~ / 1  iter 

SOLUTION SAMPLE 

DP S I T E  
Limit for Pu-238 and Pu-239 = 5 X uci per cc 

uc i 

= d/m for 5cc X ( 2 0 0 )  = per liter + 2.22 X 10 = per liter + 10 cc/liter =or ( 

i Per INSTRUMENT 
EFF. 

FACTOR 3 uc i d/m 6 CPM X 

I 

I DATE 
LOCATION 

2.22 x lo6 1 
( Z O O )  - 2.22 x lo6 1 

1 2.22 x lo6 1 
I 2.22 x lo6 I 
2.22 x lo6 I - - .  1 1O3cc/1 iter 1 

I 2.22 x lo6 I 
1 I I 

10 3 cc/l iter 2.22 x lo6 

I 2 .22  x i o 6  1 3 10 cc/l iter 1 

I 2.22 x 106 1 
- 3  1 o cc/l iter 1 

2.22 x lo6 I 
(200) 



y'// 7'7 TIME DATE /p&?7 
, COUNT TIME 

OCATION BEGW END I HRS hl /m M3 - d/m d/rn/M3 
. 3  REMARYS 



I Form 4-100-Revised 2/13/57 
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SOLUTION SAMPLE 

~ DP SITE, 

UC' 

COUNTED BY: b d .  / ! L J  

INSTRUMENT per 
3 uci d/m 6 EFF. 

CPM X FACTOR = d/m for 5cc X (200) = per liter i 2.22 X 10 = per liter + 10 cc/liter = o r  1 DATE LOCAT ION 

1449% 3 8  

6 1 2.22 x 10 

I 

I I 

I 2.22 X.106 

I -  1 2.22 x lo6  
I I 
I I I__ 1 2.22 x i o 6  

2.22 x lo6 !- 



I 

LOCAT I ON 

BASE-CMr- / S O  

C C L d  

~ 

COUNTED BY: 

INSTRUMENT 1 
Pf 

6 = d/m for 5cc X (200) = per liter I 2.22 X 10 = per liter + 10 cc/liter =or 3 u c i  d/m EFF. 
FACTOR DATE CPM X 

4 7 3  7 3  

~ 

1 (200) 2.22 x l o6  10 3 cc/l iter 

; 200) 2.22 x l o6  ~ o ~ ~ ~ / I  iter - 

: 200) 2.22 x lo6  10 3 cc/l iter 

, ( Z O O )  2.22 x lo6 10 3 cc/liter 

- 

3-34 

1 o ~ ~ ~ / I  iter 

2.22 x l o6  

2.22 x l o 6  

2.22 x l o6  

2.22 x l o6  

2.22 x l o 6  

-Y  07. /52h 
3 

3 

3 

3 

3 

I O  cc/Iiter 

10 cc/l iter 

10 cc/liter 

10 cc/l iter 

10 cc/liter 

24dA 



.. - 
I SOLUTION SAMPLE 

. .  DP S I T E  i . I  

COUNTED BY: 
uc i 

= d/m for 5cc X (200) = per liter + 2.22 X 10 = per liter Z 10 cc/liter = o r  ( 
Per 

3 uci 
. INSTRUMENT U 

d/m 6 , EFF. 
X FACTOR DATE CPM 

3 10 cc/l iter --- - 1 2.22 x 106 I - 
I 2.22 x lo6 I 
1 I 
I I 

L3 s 05- 
2.22 x lo6 26 

I 2.22 x lo6 I 
I 2.22 x lo6 I 
I 2.22 x 106 I 

I I 2.22 x 106 1 
I 2.22 x lo6 I 1 03cc/1 iter I 
I 2.22 x lo6 I 

(200)  I 2.22 x lo6 I I O  3 cc/liter I 
I 2.22 x lo6 I 
I 1 2.22 x lo6 1 I O ~ ~ ~ / I  iter 1 
I I 2.22 x lo6 I 10 3 cc/l iter 

I O3cc/1 iter 
-- 

(200) 



c 
I -6 I 

i m l t  For PU- 238 ond PUi23+ 5x10 uci Per cc COUNTED BY: J /d 
UI 

pel 
3 I d/m u c i  , 

INSTRUMENT 
EFF. 

% FACTOR = d/m for $cc X = per liter + 2.22 X lo6 = per liter + 10 cc/liter = o r  LO CAT I ON CPM DATE 

* . ~ . .. . .  

2.22 x lo6  

0 10 cc/llter 2 . 2 2  x lo6 

(200)' I 2.22 x lo6 0 
I 

2.22 x lo6  

2.22 x lo6 

2.22 x l o 6  3 I O  ccl~iter 

10 3 cc/l iter 

lo7cc.)1 i ter 

10 3 cc/l iter 

10 3 cc/liter 
- -  - 

8 '  
0 2.22 x lo6 I I  I '  11 

2.22 % - l o 6  e 
2.22 x l o 6  

I -: 2.22 x l o 6  

2.22 x l o 6  

2.22 x lo6  1 oIcc/1 iter 1 
10 cc/l iter 2.22 x lo6 

10 cc/liter -I- 2.22 x lo6  



SOLUTION SAMPLE 

- DP S I T E  - -6 imit For PU- 238 and PU-239= 5x10 uc j  Per cc  COUNTED BY: 

INSTRUMENT 
EFF. 

CPM X FACTOR 

uc 

LOCATION 
Per 

3 d/m u c i  
= d/m for 5cc X (200) = per liter + 2.22 X lo6 = per liter 10 cc/liter = o r  DATE 

- L  

2.22 x lo6 

0 2.22 x lo6 0 
2.22 x lo6 
I 

2.22 x lo6 I O  3 cc/liter I 
2.22 x lo6 

I 

2.22 x lo6 

2.22 x lo6 1 o 3 cc/l iter I 
2.22 x lo6 

2.22 x lo6 

2.22 x lo6 

2.22 x lo6 
- ~ - ~  - 

10 cc/l iter 

10 cc/l iter 

2.22 x lo6 1 0 ~ ~ ~ 1 1  iter 

1 0 ~ ~ ~ / 1  iter 2.22 x lo6 

(200) ' I 2.22 x lo6 



. 













SPECIAL AIR TEST 

- 2 7  c’l I DATE 8 3 9 - 
RADIOACTIVE MATERIAL a 3 ’3 pC/ 

Time: A i r  test started- c - c  finished 1.7 .’ ,To 

Operation started /.3:.1fl finished /%T- -70 
Description of operation: Qo 

p -  

&/ 
V .  

Personnel in room during test: 

Nos counts 3m I 

6evi@w&/Lab Counsel 
Publicly Releasable Nose, counts 

Cu/fr;  

Type of respiratory equipment used make MTA, ,/FA+ 4 

Type of air supply 

Type of Hood Length I. D. 

Pressure of supply manifold 

Number of men 
t 

of hose on hood. 

a 

Results of special test /’L dij’i!.!Lq - A / q [ ?  dis/min-m Length of test a $%. .v- . A f t  
L’ 3 ‘  

Results of routine test di s/min -m Length of test 

‘ ~ ‘Health Physics Surveyor 
Comments: 



i 

P 
lo 

! 
I 
! 1 :'I 
I 

O G  

e- o :-, 

1 

" 31 

: . /-? Ld' 

i' 
.c-- 

r - - r  1' ~ 1 . . . .  .. - 





y77 



I , 



Reviewed/L.ab 
Publicly Releasable 

I 

SPECIAL AIR TEST 
I 

LOCATION b?bo Blr>f, - 2 P K f i h  - 2 G /  DATE . G p 7 -  - /L-/777 
GROUP k<- // RADIOACTIVE MATERLAL ?(/ 
Time: Air test  started PA7 U-6 ~ finished /J 70 

finished / J  75- Operation started / d  3 /  

Personnel in  room during test: 
I 

No 

1 5. 11. - 
6. 12. 

.- / 

Type of respiratory equipment used 

Type of air supply Number of men 4 
Type of Hood Length I. D. 

Pressure of supply manifold 

,h// /RF- /m%& make (-/hd,?/4[f c i c  J < /g l  L)&'$i 

1 

of hose on hood. 

- 1  

r' 

Results of special test no ,&A A qi/Q di s/min -m Length of test 3 
Results of routine test dis/min-m Length of test 

LY 

Comments : 

I 

- < , r r  I ,  

' Health Physics Surveyor 



I 
l- 
i : 
I 
!- 
? 

0 Rm. A i r  Sample 

RO314 

1 









^. , .  - 
b 

Time: Air test started IO-’iYS B* finished I .?.‘CY .Y I 

Operation started /Ci:.TO finished //: 

Description of o p e r a t i o n : Y / f l  
I 

v I 

Personnel in room during test: AIm 
Nose counts No$ 

- 
I 

- 

- make *sQ, Wfzw! 3 d 

Type of air supply Number of men I 

Type of Hood h n g n  I. D. of hose on hood. 

Pressure of supply manifold I 

Results of special test di s/min-m Length of test 

Results of routine test  di s/min-m k n g t h  of test 
I 

Comments : 

I .  



0 Rm. A i r  Sample 

1 

@2z ; 

ROObl 

. .  b, 0 

3 3 
S.E. 

c 
i 





ReviewedILab Counsel 

I -  

I I I I I I I I 
I I I I 



REMARKS 

7,135' 
r l - 2 - 3 3  
OPf3  CJ 



ReviewedlLa b Counsel 
le AIR BORNE CONTAMINATION TEST 

AREA 



COUNT TIME 

I 

I 

1 

I 

I 

I 



, 
AIR BORNE CONTAMINATION TEST 

I '  

I 

1 



I 

ReQiewecVLab Counsel AIR BORNE CONTAMINATION TEST 
AREA 

TIME I DATE 





I 

, RADIOACTIVE MATERIAL GROUP , 

</f 8. - 

‘F 12. - 
424AA 

- 9. z? 10. 
1 

I - 11. 

/ 

Type of respiratory equipment used 6,/d make &&,!544<.i / 

Type of air supply 
Type of Hood Length I. D. of hose on hood. 

Number of men 
I 

Pressure  of supply manifold 

Results of special  t e s t k n f i  g: /) I / !  ,, , : c d i s / m i n - m  

Results of routine tes t  - - - - - - 
Length of tes t  1 g-;. 
Length of tes t  ’ 7/- /P~-.,Q. 

*’ . 
- - -  - dis/min-m3 



c 

1 c: u 8 
C 
0 
c) 
0 
G 
0 

0 3c 

A- 

I 







208 44/3/77 T I I E  
I 
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, Reviewed/Lab Counsel 
AIR BORNE CONTAMINATION TEST 

AREA D P WEST 





. -  . . .  

Time: Air test started 9 ,@ t.2r finished /,Q ; i t- 

Operation started 9 ’ LfJ‘ finished /O ,’ o 0 

Description of operation: 0‘ c ,3/p ? C S i )  fDl-2 // f l v  .r iJ/ /d r? / ? L c f  
/ L  / 

Personnel in room during test: cJ/..7 
Nose counts Nost 

- -  1. % 7. 

3. 9 4  9. 

- 2. 8. 

- 
- 4. 10. 

5. 11. 

6 .  12. 

- 

Type of respiratory equipment used F.&ll  r 4 c ~  mfir ,v rnake/M-q-/, CL .s d /? & f 
Type of air supply Number of men 

Type of Hood Length I. D. of hose on hood. 

Pressure of supply manifold 



I 

- I  

I 

I 

I 

I 

. '  

3 9 9 Q  

. .  
. .  

- ,  

. .  1 - !  

.3- 8 

0 
0 

07 
0 G'G c 'E 0 010 c 

0 bJ 

LO 

1 



3 
3 

L 
3 

3 

' 0  

3 

(a 

-- 3 

S O U  

3d 
/ 



3 r i  5.5' 

I 1 a. s-q 

! 1 1'* 5-5* 

t 3 I 1.53' 

I I  57 76 

I 3 t I55 
I 

1 I i-55 
I r3 I O',n0 
I I  

- i.1 I 5, 3 0  

I I 

t- ------I 













I ?  I 

I I 

' i  I t 

1 

I 

I 1 1 
I 1 I I -  

I I I 

t Y I L , 5 f  

I' 

-- 

I - .  
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Nose counts 
a/  

special 

',routine 

- ,  

-- 

I 

4 

i 
% .: 

0 
C 





















A N A L Y S I S  D A T E .  - 1Gi/26/77 

S P E C I A L  A I R  T E 5 1  F O R  R O O M  213  R L D G  '2 DP WEST.  

D A T E  R A N  1TiJ/25/77 - H:3P - 4:3n 

F L P N G E S  A N D  V A L V E  O P E R P T I O N  

N U M B E R  1 - B L P N K  C L E 4 N  F I L T F R  

N U M B E R  2 - A L P H A  S T A N D A I I P  ft 902 = 1 P 3 7 0  D /M j3^sr3 

N U M R E R  3 - 15 P S  P F R  M A S T E R  S H F F T  A T T A C H E D  

299 .10  803008 O F G l . f i 0  O@.O 299.11 8FnjPJO9 PI@@ 

299.12  O O E 4 F j 1 3  vS061.00 @0.8  293.13 000O14 O0Gi 





I 

I 
I 

-A- 

- 
- 

----I- 

_ -  -- 

!- 
I 
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AIR BORNE CONI‘AhlihATION TES’I’ 
p T.TC,T AREA 



- 
I 
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I 

AIR BORNE COKI'AI~IINATION TEST 



SPECIAL AIR TEST 

PerSOhnd in room during test: 

5. 

6. 

db.1 
Nose counts Nose co 

8. 

9. 

10. 

.3/:s 11. 

ake [dk!/ii4 - /2. 34 v 
Type of respiratory equipment used 

Type of air supply 
/ f 

I Number of men 

Type of Hood Length I. D. of hose on hood. 

Pressure of supply manifoid 

Results of special test/F:d 744? dis/min-m Length of test 

Results of routine test  di s/m in-m Length of test 

n PHsics' (- 1- ,I Surveyor 

Comments: / 



A NALYS I S 

DP WEST 

NUMBER 1 

NUMBER 2 

NUMBER 3 

290.01 

290.02 

290.04 

290.06 

290.0R 

290.10 

DATE - 10117177 

ReviewedLab Counsel 

S P E C I A L  ROOM 218 - F O R  10114177 - 8.5 HOURS 

- BLANK CLEAN FILTER 

- ALPHA STANDARD t 9 0 5  - 10560 D I M  ' 
2 ( 1  .I 

- 10 - A S  PER MASTER SHEET ATTACHED 

00000  

0041 5 6  

00 00 40 

00002 1 

000048 

0000 17 

0001.00 00.0  

0001.00 03.0  290.03 

0001.00 00.0 290 .05  

0001.00 0 0 . 0  290.07 

0 0 0 1 * 0 ~  00.0 290.09 

0001.00 00.0 

000021 0001 000 00.0 

000036 0001.00 00.0 

000023 0001.00 00.0 
, 

000003 0001 000 00.0 



LO :: '1 TI ON 

t I i 

COUNT T I h E  
BEGIN END 1 HRS f r l  /m M3 d /m d/rn/M3 RE M A  RI<S 

3 

t I i 
I 

I 
I 
I 

I t - 
I I 

I t 
I I I 

- 
------ 

I r-----l I 



AIR RORNE COF?I'A~tIINATION TEST 
AREA n p  ST 



I . .  

AIR RORNE CONTAMINATION TEST 
n p T...FST AREA 





-- 



I 









AIR BORNE CONTAMINATION TEST 
AREA D F' w!%T 

~ 



AIR BORNE CONTAMINATION TEST 

1 

I 



. .  . . - - ._ . . . _ _ . .  .... ~ .: . . .  . ~ 

SPECIAL AIR TEST 

'74-d & 3Q$3' DATE /2 - 7 -  7 7  
LOCATION 
Time: Air test started /m c) finished ///Q 

Personnel in room during test: 4.4 

6. 12. 

Tppe of respiratory equipment used ehdtiLe 
0 

Details on supplied air equipment: 

Type of air supply 

Type of Hood Length I .  D. of hose on hood. 

Number of men 

Pressure of supply manifold 

Results 

Results 

of special 

of routine 

Comments: .--, 



D P 

- -  

! 

-1 
I -. 

I '  

n 
0 
-ci 
3 /I 

l?, P* 
A, f!! 





! 
j . -. - .. . 

AIR BORNE CONTAh4INATION TEST . (SPfiZ/HL> 

I I I 



* -- 
I 

! . .  ______ - - . . - . -  
/1+00 

___II_ - - -  

‘ AIR BORNE CONTA~IINATION TEST a (SPECIAL ) 
D P InST 



I I 
P n 

I I I 
I I  * '  I 

7 I c I 









AIR BORNE CONTAMINATION TEST 
AREA D p w!XJ' 



AIR BORNE CONTAMIXATION TEST 
AREA D P W E S T  t 

I '  

01-EAST >-,& 77 T1M.E 

X A T I O N  BEGIN END HRS 
I I 

01 - c 
01 - D 

CAM FIL 

CAM FILTE 

I 

~~ 

.0 

DATES/ZZ?~ SECOND COUNT 
COUNT TIME 5/21/77 

M /m M3 d/m REMARKS 
3 

I I 

I I I, I 

I I  t I 

I I  

I '.. .. 

I + '  





. . ~ .. , . 
, 

I 

1 
I 1 I I I I - t 



I I I I I - . I  I 



I 

- 
~~~ 

I 

~ - - - -  I 

7 



I 



_ _ _ _  

AIR BORNE CONTAMINATION TEST 

01 - I 0 &,BO 0 0 io0 

01 - J \J J’ , .J , d D 0. u u  0 0.00 



.. . I 



- 

I 
I 

-- - 

- 





. .. - .. . 
. .  

AIR BORNE CONTAPYIINATION TEST . ( Sfi:&/j.L 
AREA D P VEST 



I 
I 

AIR BORNE CONTAMINATION TEST 



. . 
AIR BORNE COP&AhlINATION TEST 

AREA D P WEST 



-- 
AIR BORNE CONTAMINATION TEST 

AREA D P WEST 

I t 
I I I I  + I 

t I 4 I I M 

I t 1- 
L 
.e -- 



I 1 I . I  

I 



I I 

I 1 
I fi 

LS3L NOILVNII4VJN03 3NHO8 U V  



I I 





. .  

I I 
I 

I 

AIR BORNE CONTAMINATION TEST 
AREA D P WTST 

1 I 

I 







1 

I 

REMARXS 

. .  

. 



- - __--_I_ 

. . BORNE CONTAhIINATION TEST 



, . .. . - ... . . 



& 
.A 
A- 

I 









I / 

- - 
CONTAXINATION TE 









I 

AIR BORNE CONTAMIHATION TEST 
MEA D PWEST 



AIR-BORNE CONTAMINATION TEST 
D P WEST AREA 

h I /  



- --- --- -- 

1 .  

ABPEXEZNE CONTAMINATION TEST *: 

D P WEST AREA 

I 

L I 

I 

I 

I 

-I I 

I I t , 1 
I 1. I I 
I' 

I 

\ 

I - I 

I I I ' I  





. __-- 

AIR BORNE CONTXhIINATION TEST 
D P WEST 

- 
AREA !. 



4, __- . -- - -  L- - 

I 
I A I 6  BORNE CONTAMINATION TEST 

AREA D P WEST , 







I - - i I t - - t i - -  
1 I 

I 
31- x I I '1 

t u 

t I 

e- - 

1 ' .  t - 1  l 

' I  I 

-- --I , 

I L I 
I 1 . -I I 



----- ----------L . -- -- 
--I_-- I : -  



31- n i 
t '  I I 

51.- c t 

I d  - L  

I I I 1 

I c- -I 1 



p__x.-__L_- - - 

AIR .BORNE C O N T ~ I I ~ A T I O N  TEST 
D P WEST . AREA 

. ;  . '  

i 



, ., . . . . -. .. . . 

. 

L 

SPECIAL AIR TEST 

Time: Air test started 0 9 finished JC3 $0- 

Operation started c! Y'fL- finished //> 70 
Description of operation: A&- 

I 

Personnel in mom during test: 

Nose counts Nose counts 

Type of air supply 

Type of Hood Length I. D. of hose on hood. 

Pressure of supply manifold 

Number of men 

Results of special t e s b  . Length of test I 1 f& / - 
Results of routine test - - - - I- - - - - - dis/min-m Length of test 23 A. 

r n k  ' 
. Health Physics Surveyor 

Comments : 
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Publicly Websable d/&f i SPECIAL AIR TEST 

LOC AT ION^^ -21 A!!? /A/ es7- RM . %?@I q-20-77 
GROUP frnR - // RADIOACTIVE MATEFUAL 2 774 / ' 4  

Operation started 0. ' ? D finished /@, '/r 

DATE 

Time: Air test started q-' ? d finished /&' 3 0 

. 
* Description of operation: @* o)/~,< r4 I n  

c 

flh .5# 1. 

Personnel in  room during test: I d /  hl 
Nose counts Nose counts 

?/n 12 

1 Type of respiratory equipment used A,// P ~ P  /?9 make hh?/LA 5/53 

I ~ y p e  of air supply Number of men 
of hose on hood. Type of Hood Length I. D. 

Pressure of supply manifold , 

Results of special test nil .((hL~& 4L]o didmin-m Length of test / A )-, 

Results of routine test dis/min-m Length of test 
U 
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SPECIAL AIR TEST 

DATE + z / -  77 
GROUP c / /  RADIOACTIVE MATERIAL 2.79 / & 

Time: Air test started finished /X7.'30 

Operation started 9.' 3 ~ 7  finished &' .'/A- 

%scription of operation: Qe P/ ( Y F  4A crc-cr 
r 

// / n  /r'CLO% Td* 
I 

I . -  I 
Personnel in room during test: d/& 

Nose counts Nose counts 

3 !  11. I 5*  qfl 12. 
- 1  - - - . -  I 6- - *  

Type of respiratory equipment used ,C/,// /= a te  /v R </e make /(/PJc ,-' I 7L A?? Sr3 

Type of air supply Number of men 45 
Type of Hood Length I. D. of hose on hood. 

Pressure of supply manifold 

Results of special test lk., L,>A>,A,., -1 . ( l r / f l  di s/min -m Length of test / h K  
D 

Results of routine test dis/min-m Length of test 
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Time: Air test started / 7 ? r  9 finished //y 7~ 3 

Personnel in room during test: 
4 7  

Nose counts Nose counts 

7. 

5. 11. 

6. 12. 

Type of respiratory equipment used Em// ,L&p /t7 d r k  make /c /7 4 /%i)3 

Type of air supply 

Type of Hood Length I. D. 

Number of men 

of hose on hood, 

Pressure of supply manifold 

- 
Results of special t e s b , A  -y”//~,~/- J d d i s / m i n - m  Length of test 1 h r ;  

Results of routine test - - - - - - - - - - -dis/min-m Length of test 23h.2, 
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SPECIAL AIR TEST 

ReviewedlLab Counsel @;,eel 

GROUP ('.&?/? - // RADIOACTIVE MATERIAL I 3 9 F'O 

Time: Air test started 5 > > p  finished d. 2 & Fm- 
Operation started 6 .  -->?<I p.47 . finished 3 7 CCYPM. 

Description of operation: /7F/ ~ / g c -  FJ I - f l d f  6 

I 

Nose counts 

Personnel in mom during test: 

Nose counts 

3 *- 

4. ' - 
a/ ,  9. 

s-/J 10. 

- 5. 11. 

6.  12. - 
Type of respiratory equipment used /%/I FHlpL7a J k  make /< /*c;'/C. // -$. ,4?75# 

Type of air supply Number of men 4 ' 

I Type of Hood Length I. D. of hose on hoc 
Pressure of supply manifold 

- /  
Results of special test 5, Lk/., &-.f,.a%$ dis/min-rn 

Results of routine test - - - - - - a - -dis/min-m 

Length of test 1 h y: 
Length of test 7/ fiAzr . 
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AREA D P !TEST ( SPECIAL 
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SPECIAL I AIR TEST 

LOCATION n - x /  ,fi-o~ DATE //g -31- 7 7 
GROUP &?5" //F- / /  RADIOACTIVE MATERIAL &d?3ti. 

Time: Air test started / d  :C,3 &,97 finished / q J  .# a&7/+r./7 

Personnel in room during test: 

Nose dounts Nose cc 

2. l * X  

."/n 7. P - 
3/n a. 

-e 
3. 9. 

, 
' 4. 10. 

5. 11. 

6 .  12. 

Type of respiratory equipment used dLt% /$%L&dU make h&&-L 
u /I c. 

Type of air supply 

Type of Hood Length I. D. of hose on hood. 

Pressure of supply manifold 

Number of men 

Results 

Results Of 

Comments: 

routine test  dis/min-m 

/ 'Health Physic9J Surveyor 
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LOCATIO p& -2 / 1 r, - 6 3 DATE 

GROUP f i  -11 RADIOACTIVE MATERIAL f lu  Z?JY 
Time: Air test  started m T z 3  finished / $ 3 0  

Operation s tar ted / 9 0  (I finished / 5 7 5 /  

Nose counts 
4 in . Personnel in room during test: 

Nose counts 

1. O/s . 7. 

2. 315' 8. 

3. 9. 

4. 10. 

5. 11. 

6.  

Type of respiratory equipment used E'a, 1 make 

Type of air supply 

Type of Hood Length I. D. 

Number of men 

of hose on hood. 

- ' Pressure  of supply manifold 

Results 

Results 

of special  testnoF,Ld e 4 ~ C O  dis/min-m 

of routine tes t  dis/min-m Length of tes t  q l  b-/R_r ? 0- 

Length of tes t  3d*-.- 
3 

7 

Health Physics Surveyor 
Comments : 
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SPECIAL AIR TEST 
, 

LOCATION n 0 3 (  &-- &A- DATE 12/7/17 
GROUP C ‘ r ‘ % ? f l  - 0 RADIOACTIVE MATERIAL ,/’ P 6’ 2,3r 

Operation started P 8-yl finished 0 T 5 3 ”  
Time: Ai r  test started 08 5> finished GCi 30 

~‘ 

Description of operation: 4 , A  k?. ’-e#- 

I 

4fl Personnel in  room during test: 

Nose counts Nose counts 

%I 7. 

2. O/2’ 8 .  

3. 9. 

4. 10. 

5. 11. 

6 .  12. 

Type of respiratory equipment used make 
/ 

/ 
Type of a i r  supply / Number of men 

Y 

Type of Hood Length I. D. of hose on hood. 

~ Pressure of supply manifold 

Results of special testCiL”dALI,/7 dis/min-m Length of test 

Results of routine test - - - - - - - - - -  dis/min-m 
/ 

Length of test ,.?-qs4d.d# ;’e C;--L~L -- 

@A &AL 
Health Physics Surveyor 

Comments: 
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I I n  1947 t he  Los A l a m o s  t iosp i tz l ,  2 Zia randatory func t ion ,  h i r ed  a I 

Sani ta ry  Engineer t o  organize a P u b l l c  Eealth and San i t a t ion  Eepartment i 

f o r  Los Alamos t o  supervise  water and sewage t reatment ,  vector  C O n t r O l ; ,  

garbage co l l ec t ion ,  food handlers ,  fcc5 and d r i n k  inspec t ion ,  e t c .  
I 
I 
I 

! 
, 

Later i n  1947,  a cooperative e f f o r t  was mounted amongst: t h e  Los: 
,-' . j  I 

- 

Alanos Hospital;  D r .  J e t t e  of CXR Division, LASL; M r .  Gcrinan of DRD, F7ashington, I 

AEC; D r .  Rucrhoft of USPHS, Cinc ina t t i ;  D r .  Theis of USGS,  Albuquerque and 

Carrol Tyler of Los Alanos AEC Office t o  organize an I n d u s t r i a l  Wastes Group 

t o  perform research on treatxzent of l i qu id  rad ioac t ive  wastes and t h e ;  

e f f e c t  of discharge of these  wastes t o  t h e  environment. Accordingly,j the- 

Group was, expanded i n  1948 by the  addi t ion of another sanitary Engineer, 

t h ree  chemists, two technic ians ,  t h ree  s c i e n t i s t s  from USPHS and one !from 

I . I 

c 
4 

I - 
I 

- 

I /--' 

I 
I 

USGS. Although t h e r e  w a s  no fo rna l  ccnnection, t h e  Group cooperated /c losely 

with &R and Health Division and' Engineering Department of LASL. I n  ithe 

meanwhile, a s m a l l  laboratory had been b u i l t  adjacent  t o  t h e  laundry  at 
TA-21. The Group w a s  t o  occupy an abmdoned d r ive r s '  t e s t i n g  bui ld ihg  

I 
i 

I i,. : 

I .  

I 

I inmediately across  the s t r e e t .  

A t  t h a t  t i m e  t h e r e  w e r e  only two sources of l i q u i d  wastes a t  LoS I 

a a r ; O s ,  TA-1 and TA-21. The.wastes s e r e  piped from TA-1 and discharged 
r 

I t t o  Acid Canyon near t h e  junct ion of Canyon Road and Cent ra l  P.venue. I I I The 

. .  
I 
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I 

Because of the  l imi ted  nmber  (not l imi ted  a b i l i t y )  of the  personnkl, 
I 

I the  environmental s tud ie s  were l imi ted  t o  t e s t  hole d r i l l i n g  and 

monitoring of water,  s o i l s  and vegetation i n  and around Los Alamos. 

I I 
I 
I 
I 
I 

I 

I n  the  meanwhile the functions of t h e  Group, but  not t h e  responsibility, 
I 

w e r e  t r ans fe r r ed  from the  Hospital  t o  the Z i a  Company and i n  1952 t o  the  
i 
I Engineering and Construction Branch of AEC, Los Alamos. 

were later t r ans fe r r ed  t o  the  Health and Safety Branch. 

When the  Hospital w a s  b u i l t  i n  1952, t h e  P u b l i c  Health and Sani ta t ion  I 

The funct ions 
I 

I 

i 

I 

function w a s  s p l i t  o f f  from t he  Group i n t o  a new Section headquartered a t  
I 
I . the Hospital .  

I n  1952, two outbrkks  of i n t e s t i n a l  i n fec t ions  a t  t h e  Nevbg’ Test 
I 

S i t e  got  t he  Branch involved i n  these  a c t i v i t i e s .  Gneormore s a n i t a r y :  

engineeawas a t  the s i te  &uring the Buster-Jangle and l a t e r  tests. 

The involvement of  the USPHS and USGS was gradually phased o u t ,  Gd 
I 

although cooperation continued, they had no ac t ive  personnel a t  Los AlCimos I 

after 1952. The USGS work on the  water supply f o r  Los Alamos and the : 

environmental s tud ies  w a s  done by contract .  

I n  1953 the  new l iqu id  w a s t e  t reatment p l an t  w a s  constructed and g u t  

i n t o  operation a t  TA-21. 

On June 1, 1955, the  functions of t h e  Branch were t r ans fe r r ed  t o l a  

new Group-H-7 of the  LASL. 

The p a r t  of t he  contract  with the  USGS which involved the  e n v i r o h e n t  

was administered by H-7 and l a t e r  i n  cooperation w i t h  H-6. About 1960, 

H-6  toDk over the  contract  and the  involvement of H-7 gradual ly  diminished. 

Illthough the  Group still  does some environmental work, a f t e r  t h e  absorption 

Of H - 6  by H-8 i n  1971, the cont rac t  w i t h  the USGS w a s  terminated. 

I 

i 
1 



- 3- Revie\FdedlLab Counsel 

In  1962, the  Group moved t o  i t s  new treatment p l an t ,  laborator ies  and 

o f f i c e  at  TA-50. 

Bldg. 257, TA-21. 

I n  1966, a new treatment p l an t  w a s  constructed a t  

I n  Ju ly  1971, the  Group s t a r t e d  a program under the  auspices of EWPfJ:, 

t o  investigage s torage of low l e v e l  t ransuranic  s o l i d  wastes. Presently 

H-7 Tech has four employees w i t h  about s i x  o the r  employees from CMB, A 

.f; and TD Divisions working on the  program. 

became involved i n  soi ls  t e s t i n g  and evaluation of r e s u l t s  from NAEG a t  

During the same period; the  Group 

Nevada. 

More recent ly ,  t he  Group has been charged w i t h  the  respons ib i l i ty  of 
1 

research on management of s o l i d  radioact ive wastes and, God and Congress 

w i l l i n g ,  w e  w i l l  construct a $1,650,000 f a c i l i t y  at TA-50 t o  inves t iga te  

various methods of reducing the volume of these wastes. 

w i l l  involve incinerat ion.  

The first method 
I 

Perhaps because, i n  the beginning, t h e  Group w a s  ac t ive ly  involved 

i n  supervision of w a t e r  supply and sewage treatment a t  IDS Alamos we have 

continued on an  informal basis t o  be involved i n  these problems as they 

_ I  , 

/ .  

concern the LASL and t h e  County. 

for  san i ta ry  sewage f a c i l i t i e s  and water supply, cross-connection 

control ,  and other  aspects of public hea l th  and san i ta t ion .  

These problems concern approval of plans 

I 

I 

I 

I 
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Pubh’cly Releasable 

DATA SUMMARY 

AND 

STATISTICAL ANALYSIS 

OF 

SURFACE WATERS, GROUND WATERS 

AND 

WASTE DISCHARGES, 1952 
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LOS ALAMOS SCIENTIFIC LABORATOR$:; 
UNIVERSITY OF CALIFORNIA 

Loa A u M a .  NW M ~ I C O  elm44 +$ -... . .7 
OFFICE MEMORANDUM 

:File a DATE: July 15, 1971 

I eb 2$ +, 

SUBJECT WATER, SEDIMENT AND SOIL SAMPLING PROGRAM FOR THE SEMIANNUAL .: 
FROM :Joseph E. Herceg, H-8 ' 

ENVIRONMENTAL MONITORING REPORT * I. 

'! 
SYMBOL : H8-M2200 
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A meeting was held on 12 July 71 . .  to re-evaluate the Water Monitoring 

P r o  g r am-s-et- up-i-n-H8--M-208 O-.-Attendees--w-elte-H-.-S.-J-o-dan,-W--D..- .-...- - 
Purtymun, J. E. Herceg, and P. E. Trujillo. On 13, July 71 another 

meeting w a s  held to discuss the format and contents of the  Semiannual 

Environmental Monitoring Report. 

R. V. 

In addition to the above group, 
;b 

Fultyn, R. W. Henderson, and J. W. Healy w e r e  present. This 
.r : ' 

memo summarizes the Water, Sediment and Soil Monitoring Program . ?  
set  up as a m u l t  ofboth of these meetings and supersedes M2080. - 

COLLECTION : 

I. Regional Monitoring 

A. Los Alamos Drinking Water Supply. 

All supply wells alid springs and tes t  wells (a test  well 
5- -. , . 

terminates in the main aquifer) will be sampled on a semiannual o r  annual . .  

basis( see attachment, sampling schedule). All standard water analyses 

( see  analysis section) will  be performed on these samples, i. e., radio- 

chemical, chemical, metal ion, and drinking water analyees. These 

stations are: .. 
* . " J  

Supply wel ls  and springs - Semiannual 
. s  . .  

b 

1. LA-1B 7. G-1 . . . 13. G-6 
.! 

I 

. .  . . 2 a - :  LA-2 : 8.' G-lA': .  *. . . 14. PM-1  

' 3. LA-3 . . "  .9. !;G.-2' ! .  . .. .. . .. . " 15. PM-2 
. I  4 . .  

4. LA-4 10. G-3 . .' [ '  16. PM-3 
5. LA-5 11.' G-4 . u 017. Water Canyon 

6.  LA-6 12. G - 5  18. American Spring 

. . I .  

I 

, a .  , 1 Spring 

n :  . I  
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Test Wells - Semiannaul 
. .  

1. TWL3 ' 2. TW-8 

Test Wells - Annual 
1. TW-1 3. TW-4 5. DT-9 

4. DT-SA 6. DT-10 2. TW-2 

. .' 

..! 

B. Rivers, Streams and Reservoirs 

Regional water which may'have direct impact on the general 

. public will be sampled on a quarterly, semiannual o r  annual basis. Radio-. 

c h em i czl;-ch em i ca-1; and m et a-1-ion-analys e s-wiI-l--b e-p e r fo rm e d-on all wat e r 

samples. 

Radiochemical analyses wil l  be performed on sediment I and soil 

samples. These stations a r e  

Rio Grande and Rio Chama Rivers - Quarterly 
1. Chamita 3. Otowi 4. Cochiti 

2, Embudo 

Perimeter  - Semiannual (sediment and soil samples in addition to 

water) 

1. Abiquiu Reservoir 4. Santa F e  Reservoir 7. Jemez Reservoir' 

2:. Caliente River 5. Galisteo Reservoir 8. Jemez Creek , .  

3. Santa Cruz Reservoir 6. Bernalillo 9. Fenton Lake 

. -  
, I  

Local - Annual 

1. Guaje Reservoir 2. Los Alamos R.eservoir 

XI. Special Studies 

Observation holes (observation and tes t  holes terminate in other 

than the main aquifer) and stations in active and abandoned disposal areas 

will be sampled on a quarterly or semiannual' basis. 
L> s;.: 

chemical and possibly metal ion. an-alyse's will be perfbrmed on the samples. .: .- p '.. 
5 .  'I? These stations are: 

I .  

* : .  Radiochemical, . . .  

L . .. 
. .  - 

'. 1 - ..I. # 

s .  

t . .  
DP Canyon - Quarterly 

. I  1. DPS-1 2. DPS-4 

5 '  
-2- 
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Los Alamos Canyon. - Quarterly 

. 1. LAO-C 3. LAO-2 5. LAO-4.5 

2. LAO-1 4. LAO-3 

Sandia Canyon - Quarterly 

1. s c s - 1  2. scs-2 

Mortandad Canyon - Quarterly 

1. GS-1, 4. MCO-4 7. MCO-7 

2. MCS-3.9 

3,-MCOd--- -. .. - - - -hdNzC.Q3b 

5, MCO-5 8 .  MCO-7.5 
, .. 

--._ 9. .___ M C O  .- 8 

Acid-Pueblo Canyon - Semiannual 

1. Acid Weir 4. Pueblo 3 7. PO-4A 

2. Pueblo 1 

3. Pueblo 2 

5. Hamilton Bend 8. PO-4B 
Spring 

6.  PO-3B 

III. Surveillance 

Certain stations will  be sampled on a quarterly, semiannual, 

annual, o r  bienn id basis. Radiochemical, chemical, and possibly 

metal  ion analyses will be performed on these samples. These stations 

! 

are: 

Sewage treatment plants and lagoons - Quarterly 

1. Pueblo Canyon 3. White Rock 4. Pajarito Acres 

2. Bay0 Canyon 

Test Holes - Semiannual 
- *. 

1. T-1A 2. T-2A 
1 

. .  I 

Streams and Springs - Semiannual . a -  

. 2. Loa Alamos Spring I 

. .  1. Basalt Spring . .  
< . I  - 

1 

Streams and Springs - Annual ' - ' ! 

1. Canada del Buey at TA-46 . 3. Water Canyon at 'Beta Hole 

2. Pajarit; Canyon at TA-18 4. Frijoles Canyon at Bandelier 
H eadquarters 

t . .  
. .  . .  I 

?' -3 - 
_ _  

:; 

i . p  

. .  .. ".. 
2- 
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White Rock Canyon - Biennial 

1. Mortandad Canyon 10. Sandia Sp ring 

2. Pajari to Canyon 11. s-1 
3. Ancho Canyon 12. s - 2  

4.. Frijoles Canyon 13. S-3 

5. Sacr ed Spring 14. S-3A 

6. Indian Spring 15. S-3AA 

7. La Mesita Spring 16. S-3B 

8. Sandia Spring 17. S-4 

. _. 18. S-4A ' 9 .  Doe Spring . .  

19. S-5 

20. S-5A 

21. S-5B 

22. S-6 

23. S-6A 

24. S-7 

25. S-8 

26. S-8A 

27. S-9 

Soil and stream channel alluvium wil l  be collected on a semiannual 

basis at a number of points in the Los' Alamos area. 

be subjected to the standard soil radiochemical analysis and channel 

alluvium wil l  be subjected to the standard sediment radiochemical 

Soil samples will 

analysis. These stations a r e  

. Channel Alluvium - Semiannual 

1. Guaje Canyon at GCO-1 

2. Pueblo Canyon at T-2 

3. 

4. 

5. Los Alamos Canyon at 

Pueblo Canyon at Highway 4 

Los Alamos Canyon at T-3 

. Highway 4 

6. Mortandad Canyon at MCO-5 

7. 

8. 

9. 

10. 

11. 

12. 

Soil'- Semiannual . 
. .  

1. Sportman's Club 4. TA-8 

2. TA-21 

3. TA-50 

* !  5. *PM-J 
8 0 ,  

.. 6.1 ?A-36 
! i .  

c - 

Mortandad Canyon a t  
Highway 4 

Pajarito Canyon at  TA-18 

Pajarito Canyon a t  Highway 4 

W a t e r  Canyon at.Beta Hole 

W a t e r  Canyon at Highway 4 

Frijoles ,Canyon at  Bandelier 
Headquarter 8 

.. 
.5 

. I  

7. TA-49 

. 8. TA-33 

i -  

' .  



ANALYSIS: 
I. Witer 

Standard analysis for  water are: 

I 

I 
I 

I 
I .  

i 
I .  I 

I 

I 

I 

I m 

Radiochemical - gross  a, gross  p, gross  y ,  T,Pu, U, Ra 

(if gross a >  10 pCi/l) ,  Sr (if gross  p >  200 pCi/l). 

Chemical - Ca, Mg, Na, c 1 J  F, NO3, Cog,  HC03, and 

Cr" , total dissolved solids , hardness , pH, and conductivity. 

Metal Ion - Hg, Cd, Pb, Be. This analysis may change 

from t ime to time to include other metal  ions of interest  o r  delete those 

which are c-ontinually not found. 
.- 

Drinking Water - ABS (alkyl benzene sulfonate), AS, c 1 J  

Cu, CCE (carbon chloroform extract), CN (cyanide), F, Fe, Mn, NO3 

Phenols, SO4, Zn, and total dissolved solids. The U. S. Public Health 

Service requires that this analysis be performed on drinking water 

supplies at  least semiannually (see Public Health Service Drinking Water 

Standards - 1962). 

II. Sediment 

Standard analysis for sediment is 

Radiochemical - gross  a, gross p, gross  y ,  Pu, U, and 

S r  if specifically requested. 

Lu. Soil - 
Standard analysis for soil is: 

Radiochemical - gross  a, gross pD gross  y ,  T I  PU, U, and 
- ? 

Sr  if specifically requested. 
. .  
*. 

- 1  
. .  

I . .  . 
. .  JEH: et . .  

I .  . .  ' .  . 1 .  . - :  

0 .  

cc: H. S. Jordan, H-8 

! 
. - <  

*, . - . .  . !  
W. D. Purtymun, H-8 
P. E. Trujillo, H-8 I 

I .  
.. . .  * .. 

. .  R. V. FUltynj H-8 
L . 8 .  

3 .  * 
' R. W. Henderson, H-8 

J. W. Healy, H-DO 
, * .  I . .  

-5- 



W a t e r  

Se dim ent 

soil 

TOTAL 

1I. Analyses  . 
* t  

W a t e r  Radiochemical  

W a t e r  Chemica l  

Water  Metal  Ion 

Wate r  Drinking 

Se dim ent Radiochemical  

Soil Radiochemical  

TOTAL 

Jan. 

18 

18 

18 

18 

181 1I 

18 

- 
7217 

Total 
Feb. July Dec Nov Aug. oc t; Sept. Mar.  June Apr. 

~ 

11 11 19 
21 

17 

15 198 
42 

- 34 2 

18 25 11 11 21 

21 

17 

19 

11 
I 

11 

11 

0111 

- 
22/31 

274 

198 

198 
821 198 

.' ' .46 

42 

' 34 

- c. 

57 

- :  . 

19 

19 
1/19 

2 

21 

* 17 

1% 5 

15 

15  

4/15 

18 

18 

18 

181 18 

18 

25 

25 

25 

LO/ 25 

6 

11 

11 

11 

0111 

19 

19 

19 

4/19 

11 

11 

11 

o/ 11 

11 

! 

11 

11 

0111 

5 9  

21 

21 

13/21 

2 

21 

I 17 

19 

19 

1 9. 
4/19 

~ 

6601716 34/45 

; 

22/33 39/97 72/72  66/81 421 57 22/33 951 101 421 57 '22133 

I . .  
. t  

Does not include biennial collections in White Rock Canyon 

F i r s t  numbers  a r e  for exclusion of Metal  Ion analyses  in Special  Studies and Surveil lance Sections; 
second numbers  include these analyses .  - _  
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%p%Iy 

X 

X 

X 
X 

X 

X 

X 
X 

X 

X 
X 
x 
X 

X 

X 
X 

x 

-- 

12. G-5 
13. G - 6  

.. - -  

, At ta&m en t . .  
A. Water Sampling Schedule 

Jan. Feb. Mar. Apr. May - lug. Sept. Oct. Nov. -- - Dee. -1. Regional '7 
X 

X 
X 

X 

X 

X 

X 

X 

X 
'x- 
X 

X 

X 

X 
X 

X 

X 

X 

. .  

! 

L 

*-. 

18. 
I 

I 2 0. 
21. 
2 2. 1 . 23. 

i 24. 
25. 

I 26. 

I i .  ' e  19. 

I 

! 

Spring 
TW -3 
TW -8 
TW -1 
TW -2 
TW -4 
DT-5A . 
DT -9 
DT -1 0 

X 
X 
X 

X 

X 

x .  
X 

X 

X 

X 

X 

. I  

.. 

X 

X 

X 

X 

X 

X 

X 

X '  

X 

X 

I- . - 

X 

X 
X 

X 

X 

X 

X 

X '  

XI * 

. .  

---3 

I 

.B. Rivers, Streams, Reservoir, i 
Chamita 
Embudo 
Otowi 

Cochi t i 
Abiquiu Res. 
Cahente River 
Santa Cruz R e s .  
Santa 'Fe Res. 
Galisteo Res. 
E e rnalillo 
Jeruez Res. 
Jemee Creek 

1.  
: 2. 

3. 
4. 
5. 
6 .  
7 .  
a. 
9. 

10. 
11. 

I 
I 

0 

X 

X 

X 

X 
I 

I 

-L 

.. * 

. .. . . .  
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. : . ' .  0 . .  
B. R i v e r s ,  Streams, Rese rvo i r s  (continued) 

Jan.  
13. Fen ton  L a k e  0 14. Los Alarnos Resd rvo i  
15. Guaje  R e s e r v o i r  

-- 

11. Spec ia l  S tudies  

1. DPS-1 - 
2. DPS-4 
3. LAO-C 

' 4. LAO-1 
5. LAO-2 
6. LAO-3 

8. SCS-1 . .  

9. s c s - 2  

- 7. LAO-4.5 

10. GS-1 
11. MCS-3.9 
12. MCO-3 
13. MCO-4 
14. MCO-5 
15. MCO-6 
16. MCO-7 
17. MCO-7. 5 
18. MCO-8 
19. Acid W e i r  
20. P u e b l o  1 
21. P u e b l o  2 
22. P u e b l o  3 
23. Hami l ton  Bend 

Spr ing  * 

24. PO-3B 
25. PO-4A 
26. PO-4B 

UI. Surve i l lance  

1. 
2. 
3. 
4. 
5. 
6 .  
7. 
8. 
9. 

10. 

0 ::: 
.- 

P u e b l o  Canyon STP 
Bayo Canyon STP 
White Rock STP 
Pajarito Acres  STP 
T-1A 
T-2A 
Canada  del Buey 
Pajarito Canyon 
W a t e r  Canyon . 
Frijoles Canyon 
Ba salt Spring 
Los Alamos  Spring 

'eb. - 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X - 

d a r  - 

X 
X 

X 

X 

X 
X 
X 

X 

X 
X 

X 

- 
I :  \ '  

!?E 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

May 

X 
X 
X 

X 

x .  
X 

X 

X 

X 

X 

X 

a .  

X. 
X 

X .  

X 

I 

-8 - 

J-une 

.--_ X 

X 

X 

X 

X 

X 
X 
X 

X 

X 

X 

. .  

' .  

! 

.. . - 

.. - 

X 

X 
X 
X 

X 
X 

X 

X 

X 

X 
X 

X 

X 

\ 

X 

X' - 

:e t. Oct 7 

C 

Y 
u' 
Y 
Y 
Y 

K 

K 

K 

K 

K 

X 

X 
X 

X 

X 

X 

'X 
X 

X 

Nov - 

X 
X 

X 

X 
X .  

X 

X 

X 

X 

X 

X 

K 

K 

K 

K 

X 
X 

X 
X 

X 

X 

X 
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Lug. - 

I 

lov. - 
Sediment Sampling Schedule 

1. 
2. 
3. 
4. 
5 .  
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
t o .  
21. 

Jan. - 
Abiquiu Res e rvoir 
Caliente River 
Santa Cruz ReservGir 
Santa Fe Reservoir 
Galis teo Reservoir 
Be rnalillo 
Jemez Reservoir 
Jemez Creek 
Fenton Lake 
Guaje Canyon 
Pueblo Canyon 
Pueblo Canyon 
Los Alamos Canyon 
Los Alamos Canyon 
Mortandad Canyon 
Mo rtandad Canyon 
Pajar i to  Canyon 
Pajar i to  Canyon 
Water Canyon 
Water Canyon 
Fri joles  Canyon 

C. Soil Sampling Schedule 

1. Sportman's Club 
2. TA-21 . .  
3. TA-50 
4. TA-8 
5. PM-1 
6. TA-36 
7. TA-49 
8. TA-33 
9. Abiquiu Reservoir 

10. Caliente River 
11. Santa Cruz Reservoii 
12. Santa F e  Reservoir 
13. Galisteo Reservoir 
14. Bernalillo 
15. Jemee  Reservoir 
16. Jemee  Creek 
17. Fenton Lake b 

'e - lar. - 
X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

- 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 
X 

uric 

.. . 

I .  

kt. - 
X 

X 

X 

X 

X 

X 

X 

X 

X 

-* - 
X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X I  

X 

X 

X 

X 
X 
X 

X 

I 

bee, - 

. 

1 
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TO : File 

OFFICE MEMORANDUM 
DATE: April 6,  1971 

FROM : JosephE .  Herceg , l@P- 
SUBJECT: WATER AND SEDIMENT SAMPLING FOR THE SEMJANNUAL 

ENVIRONMENTAL MONITORING REPORT 
SYMBOL : H8-M2080 

A meeting was held at the direction of HSJ on 25 Mar 71 
to  discuss- thewater-. and -sediment- section. -of-the-s emjannual- 
environmental monitoring report  to the AEC. 
group w a s  composed of P. Trujillo, W. Purtymun, R. Henderson 
and J .  Herceg. 
lated that should at least  satisfy AEC requirements. 
changes may prove to be necessary in order to balance man- 
power requirements with available support, improve the sam- 
pling program, etc. 

The working 

A preliminary sampling program was  formu- 
Some 

1. Perimeter Sampling (Collected quarterly; Analyzed 
quarterly) Seven sampling points were selected on a circle 
of about 25 mi  radius centered on the approximate center of 
LASL tech areas.  Lakes, dams, and/or reservoi rs  were  
chosen wherever possible, otherwise s t reams or rivers with 
large drainage a reas  were chosen. At  each sampling station 
two gallon containers and one quart container will be collected, 
as well a s  a sample of bottom sediment collected in a manner 
yet to be determined. 
and e r ro r ,  since we will not have a boat and other sampling 
gear  needed to take a bottom sample far f rom shore. ) A soil 
sample will also be taken in accordance with AEC soil sampl- 
ing procedures a t  each station in order to obviate the need for 
a separate trip for the soil sampling program. Analysis to be 
performed on each water sample is outlined in Section 6. 

(We will have to devise a method by trial 
' 

The sampling points are as  follows: ' 

a. Fenton Lake 
b. Abiquiu Dam 
c. Santa Cruz Reservoir 
d. Santa Fe Reservoir 
e. 
f. J emez  Springs Area 
g. Ojo Caliente Area 

Pena Blanca - Santo Doming0 Area  

-. 
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2.  Rio Grande River S a m p a  (Collected monthly; 
Analyzed quarterly) The same four stations which have been 
sampled in the past  will continue to be sampled in the future. 
In addition, it is proposed that a fifth station be established 
at Bernalillo downstream of the confluence of the Rio Grande 
and Jemez Rivers. A sample collected at this point should be 
representative of a sample composited from all the perimeter 
samplin3 .-. -- locations . -  - _ _ _  .. . since ._. _ _ _  it includes _ _ _  __ - the entire - _ .  drainage . area  
covered by the perimeter stations. Again, two gallon and one 
quar t  containers will be collected and analyzed as outlined in 
Section 6,  and a sediment and soil sample will be collected. 

The sampling stations are located at: 

a. Chamita 
b. Embudo 

d. Cochiti 
e. Bernalillo 

. c. Otowi 

3. Drinking Water Supply and Test  Well Sampling 
(Collected bimonthly, Analyzed bimonthly) Currently, the 
16 Los Alamos county supply wells are individually sampled 
and analyzed seimannually. 
sampling is desirable without greatly increasing the analysis 
work load. The 16 wells can be divided conveniently into six 
groups according to water chemical similarity and geograph- 
ical  location and analyzed as six composite samples. 
increases the frequency of collection by a factor of three while 
increasing the work load by only four samples/yr f rom 32 to 
36, and unfavorably affecting the detectability by only a factor 
of 2-4. As before two gallon and one quart containers w i l l  be 
collected and analyzed as shuwn in Section 6 .  

. 
An increase in frequency of 

This 

The wells a r e  to be composited a8 follows: 

a. LA-lB, LA-6 
b. LA-2, LA-3 
C. LA-4, LA-5 
d. G-1, G-LA, G-2, G-3 
e. G-4, G-5, G-6 
f .  PM-I, PM-2, PM-3 

.. 

. .  
I- 

0 ,  
... 

1 
.._ 

' .  
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!m 
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In addition to the supply well samples, eight tes t  
wells will  be sampled annually and two more semiannually. 
These a re  deep wells, and the samples a r e  representative 
of water that eventually reaches the main aquifer and hence 
the supply wells. Collection and analysis is the s a m e  as 
before. These wells are: 

a , ’ A n n u a l : ~ ~ - 1 . 1 ~ , 2 . _ 2 ~ , a . n ~ , -  9, 1.0 
b. Semiannual: TW-3, 8 

4. Waste Effluent Sampling (Collected monthly; 
analy zed quart e r ly) 

Industrial: Sampling as has been done in the past 
wil l  continue, except that sample collection will be done 
monthly instead of quarterly a t  DP, Los Alamos, Sandia and 
Mortandad Canyons, and seimannually at Acid and Pueblo 

It is felt that this increase in frequency of collec- 
tion will provide better surveillance without increasing the 
analysis work load. 
1-3 and analysis is as outlined in Section 6 .  

‘Canyons. 

Collection is identical to that in Sections 

Sampling will be done a t  the following surface water 
stations and observation wells: 

a.  DP Canyon: DPS-1, 4 
b. Los Alamos Canyon: LAO-C, 1, 2, 3, 4.5 
c. Sand’ia Canyon: SCS-1, 2 
d. Mortandad Canyon: GS-1; MCO-$, 3, 4, 5, 

e. Acid Canyon: Acid Weir 
f. Pueblo Canyon: Pueblo 1, 2, 3; PO-3B, 4A, 

6 ,  7, 7.5, 8 

4B, Hamilton Bend Spring 

Domestic: The effluent s t reams of the four Loa Alamos 
County Sewage Treatment Plants will be sampled monthly and 
analyzed quarterly as above’. 

These are:  

a. 
b. 

Pueblo Canyon Sewage Treatment Plant 
Bay0 Canyon Sewage Treatment Plant 
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c. 
d. 

White Rock Sewage Treatment Plant  
Pajarito Acres Sewage Treatment P lan t  

5 ,  Miscellaneous Sampling 

The following springs and s t reams have been sampled 
in the past and will continue to be sampled as above and analyzed 
as outlined.% Section-6 ..-.- . . . . - - _ _ _  

a. 
b. 

d. 
e. 
f .  

. g' 
h. 
i. 

C. 

j .  

Basalt Spring (semiannually) 
Los Alamos Spring (semiannually) 
American Spring (annually) 
Water Canyon Spring (annually) 
Ancho Spring (annually) 
Doe Spring (annually) 
Canada del Buey Stream (annually) 
Water Canyon Stream at Beta hole (annually) 
Pajarito Canyon Stream at TA- 18 (annually) 
Frijoles Stream at Bandelier Park Hdqtrs. 
(annually) 

A raft t r ip  is made down the Rio Grande River  at two- 
year  intervals (next during summer 1971) collecting samples at 
various points along'the river.  
and analysis is as 'in.Section 6 .  

Sample collection is as above 

These points are: 

a. 
.b . 
d. 
e. 
f. 
g- 
h. * 

i. 

C. 

Mortandad Canyon at Rio Grande 
Pajarito Canyon at Rio Grande 
Ancho Canyon at Rio Grande 
Frijoles Canyon at Rio Grande 
Sacred Spring . 
Indian Spring 
La Mesita Spring 
Sandia Spring 
Springs 1,.2, 3, 3A, 3AA, 3,B, 4, 4A, 5, 5A, 
5B, 6,  6A, 7, 8, 8A, 9 '  

' L  

:& - .. .. . 
.- 

: . I  .. 
3 

..-: .. 

. .  
.: 

I -  

t 

I 
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6 .  Analysis 

The following analysis will be done routinely until it 
' is determined that certain par ts  should be deleted o r  expanded: . 

a. H-8 (one gallon sample): P. Trujillo will 

-ta in-c-lude-g-r o ss-aT-gr 0 S-S-j+gTo 5 - 9 7  j-- tr itium 
continue to conduct the radiochemical analyses 

and tests for Pu, Am, R a  (if gross  a > 10 pCi/l), 
'OSr (if gross  p > 200 pCi/l), and U (either 
fluorometric or  radiometric a s  is necessary). 
In addition he will perform a test for chromates. 
Analysis to be performed on sediments will be 
identical to that performed on soil. Details of 
this should be supplied by the r epor t  of the work- 
ing group responsible for soils. 
H-7 (one quart  sample): Personnel of H-7 will 
continue (perhaps additional coordination at  the 
group level should be made) to do chemical 
analyses for Ca, Mg, Na, compounds containing 
C1, F1, NO,, CO, (C03)a,  total dissolved solids, 
and tests for hardness, pH, and conductivity. 
H-5 (one gallon sample): Evan Campbell of H-5 . 
has  agreed to analyze for Hg, Cd, Pb, and Be, 
provided a satisfactory arrangement can be made 
between the two groups. 
maximum of 4 man-year will be required to 
analyze the approximately 220 samples  each year. 

' 

He est imates  that a 

. b. 

i .e 
C .  

7 .  Writing Assignments 

The following division of writing for the r epor t  has been 
. made: 

a. Section J3I - Analysis Procedure - P. Trujillo 
b. 
c. 

d. 
e. 

Section Lu - Sampling Procedure - J. Herceg 
Section IV L Sampling Schedule - W. Purtymun 
(a preliminary draft is attached) 
Section IV - Sampling Points - R. Henderson 
Section V - Summary - wil l  have to be a cumulative 
effort after some data ha8 come in to see what 
needs summarizing. 

I 

I .  
, 
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In addition, W. Purtymun intends to put together a 
r epor t  on pre-1971 water measurements to serve as a baseline. ' 

8. Discussion 

Several of the collection points or times are new (e.g., 
per imeter  collection, monthly collection at waste effluent stations, 
bimonthly.-coll-e-ction at mgply- we!lf-,- etc ,),and an additional 
work 1oad.of no small  magnitude is proposed. 
that the existing sampling program be continued (with the addition 
of perimeter sampling) until the end of the current six month 
period. This will allow the transition to the broader sampling 
program to be made more easily." Among other things, it will 
allow P. Trujillo to gear up his  operations more easily, especially 
the allowance of a training period for W. Schweitzer before the,. 
full  impact of the expanded program. 

I 
I t  is suggested I -  

I 

I 

, -  !. 
I .  J EH: rnp 

Enc: 2 

CC: H-7, w/enc. 
#.. f iA2 

Evan Campbell, H-5, w/enc. 

! 
! 

I 

i 
i .  
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Attachment: Sampling Schedule 

:r imeter 

. Fenton Lake 
, Abiquiu Dam 

, . -Santa Cruz Reservoir 
, . Santa Fe Reservoir 
I . Pena Blanca - 

e 
J 

.o Grande 

. Chamita 
, Embudo 
. Otowi 
.. Cochiti 

pply and Test  Wells 

, LA-lB, 6 
I. LA-2,3 

C.  G-1, lA, 2, 3 
i. G-4, 5, 6 I 

8 .  PM-1, 2, 3 

I .  LA-4, 5 

1 i: %::A 
Tw -2  

' Tw-4 
I .. DT-SA 
: I .  DT-9 
: L .  DT-10 
, -  Tw-3  

TW-8 j >. 

! aete Effluent 

j :: Tw-2A 

I ; *  

I :* 
I 

.. * ... . 

-. - 

C - Date Collected 
A - Date Analyzed (Everything s ince 'last analyzed) 

;, A 
:, A 
:, A 
:, A 
:, A 

3, A 
3, A 
3, A 
3, A 
3, A 
S, A 

C 
G 

- 
S - 

. 

:, A 
;, A 
:, A 
:, A 
Z ,  A 

Z ,  A 
3, A 
3, A 
3, A 
Z,  A 
2, A 

C 
C 



a Effluent (Con’td) 

5 .  MCO-7 
5. MCO-7.5 

0-3B 1 i a 0 - 4 A  
‘ 4.  PO-4B 

Hamilton Bend Spring 

7 .  Bay0 Canyon S. T. P. 
1 8. White Rock S. T.P. 1 9. Pajar i to  Acres  S. T . P ,  
I 
I fiscellaneous 

, Basalt Spring I :  . Los Alamos Spring 1 3 .  American Spring 
i 4. Water Canyon Spr. 
; 5 .  AnchoSpring 
; 6.  Doe Spring 

I -  
1 5 :  Pueblo Canyon s. T . P  

I 

7 .  Canada del  Buey Str. 
8 .  Water Canyon at Beta 
9 .  Pajarito Canym- TA-18 
0 .  Frijoles Str. - Pk. H Q 7 

Attachment: Sampling Schedule (Continued) , 

‘otal collected annually - 416 
otal  analyzed annually - 209 

42 
20 - 

M - 

3, A 
3, A 
3, A 
2, A 
3, A 
J, A 
2, A 
-. 
J 

31 

J 

n 

J ?  

J 
- - 
3 
n 
J - 
3 

” 
3 

C 
C 
C 
C 

- 
40 
22 - 

A - 

3 ,  A 
3 ,  A 
3, A 
3, A 

3, A 
3, A 

3 8  A 

- 
J - -. - 
J 

- 
33 
16 

. ‘  

~ 

S - 

31 

J - 
J 

31 

b J  - 
J 

a 
3 

n 
3 

n 
3 

3, A 
Z, A 
- A  e,--- 
S, A 
S, A 
S, A 
S, A 
C, A 

C 
C 
c .  
C 

- 
32 
1 9  - 

w 
U 

” 
U 

P 
U 

P 
U 

P 
U 

P 
U 

C 

C 
C 
C 
C 
C 
C 
C 

P 
U 

- 
40 
18 

- 
N - 

C, A 
S, A 
C, A 
C, A 

C, A 
c8 A 

c8 A 
n 
3 

C 
P 
u .  
P 
3 

w 
u 

P 
U 

c 
3 

P 
U 

C 
C 
C 
C 

- 
39 
22 - 

..’ ”< 
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A T T L ~ ~ E E S  - OCTOBER 29, 1970, HRL BUILDING 

O r i e n t a t  i o n  on Waste Management and Environmental  ._.A Monitor ing - 
f o r  S t a t e  and County Heal th  O f f i c i a l s .  

1. A 1  TOPP 

2. D i c k  Burgard, 

3. Thomas E. Baca, 

4. Rober t  0. Penny, 

5 .  Har ry  F. Schu l t e ,  

6. Dean D. Meyer, 

7 .  E. E. YiingTield, 

8 .  B i l l  Crismon, 

9. Gerald Uglem, 

10. Jack Z l l u i n g e r ,  

11. L. A. E m i l i t y ,  

12. C. Vi. Chris tenson ,  

13. Tl i l l i am D. Purtymun 

14. \ V i l l i a m  it. Kennedy, 

RAD P r o t e c t i o n  U n i t  Environmental  Heal th  
New Mexico 

A i r  Q u a l i t y  C o n t r o l  U n i t ,  Environmental  
S e r v i c e s  D i v i s i o n ,  S a n t a  Fe, New IdexLC0 

Super Occupat iona l  H e a l t h  & Safe ty  U n i t  
S a n t a  Fe, New Mexico 

S a n i t a r i a n ,  Los Alamos County Health 
Department 

I n d u s t r i a l  Hyg ien i s t ,  LASL, Group H-5 

Hea l th  Phys ic s ,  LASL Group H-1 

Opera t ions  Branch, A.Z.C. 

Opera t ions  Branch, A.E.C. 

S t a t e  A i r  Q u a l i t y  C o n t r o l  Uni t  Engineer 

S t a t e  A i r  Qua l i ty  C o n t r o l  Un i t  - Tech. 

i n d u s t r i a l  Waste, LASL, Group H-7 

I n d u s t r i a l  Waste, USL,  Group H-7 

Environmental  S t u d i e s ,  LASL, Group H-6 

Environmental  S t u d i e s ,  LASL, Group H-6 

15. George Lo Voelz, M.D., Health D i v i s i o n  Leader ,  LASL 

. 
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TZhTATIVE PROGRAM FOR YGXi'ING ETOBEX 29,  1970 

I 

O r i en ta t ion  on Waste Managenezt and Environmental  Monitoring 
f o r  State and County E e a l t h  O f f i c i a l s .  

10 

20'  

30' 

30' 

10 l 

20' 

1:30 p.m. - Welcome and Statement of Purpose  of 
Keeting ........ D r .  George L. Voela 

1:40 p.m. - A i r  F i l t r a t i o n  a t  Source - Cr i t e r i a  of  

H a r r y  F. Schulte, H-5 
des ign  and present  s t a t e  of A r t  

2:OO p.m. Xeasurenent i n  S tacks  - Disposal of 
F i l t e r s  as Sol ids  - A l l  Solid Waste 
Disposa l  ......... ... Dean D. Meyer, H-1 

2 : 30 p .m. Liquid Waste Treatment - Measurement 
b e f o r e  Release of E f f l u e n t  - Disposa l  
of Sludge . . . . . . . . . .C. Vi. Chr i s t enson ,  H-7 

3:OO p . m .  - Geology and Hydrology of Area 
W. D. Purtymun, H-6 

3:lO p . m .  - Environiiental Monitoring Program - 
14. R. Kennedy, H-6 

3:30 p.m. - Quest ions  
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LOS ALAMOS SCIENTIFIC LASORATORY 
UNIVERSITY OF CALIFORNIA 
LO6 ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 

D i s t r i b u t i o n  DATE: October 22, 

Bil l iz rn  R. Kennedy, Group Leader, H-6 

WIROhNTNTAL MONITGRING R3:BGXTE 

13- 6 

Bi th  t h i s  cover l e t te r  are enclosed a copy of t h e  
Xnvironmental Monitoring Report lor January through &ne 
of 1970 and the Director's letter on t h e  su5ject. 

material which should be included t o  corcplete the picture 
of the Laboratory 's  coverage on t he  s u b j e c t .  

YIould you please secd =e any such niaterial wi th in  a 
month of t h e  end of t h e  r e p o r t  period, i.e. J u l y  through 
December. i n  January, 2nd Jariuary through June in July. 

Future reports w i l l  be Glade, and each of you m ~ y  have 

I f '"1 

WRK: et 

ihc. l la/s' l  

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

Dean Xeyer, H-1 
RGY Reider, H-3 
Rright Langham, H-4 

C. i'?. Christenson, H-7 
Hai-ry Jozdan, H-8 
G. L. Voelz, H-DO (w/o enc . )  

Barry Schul te ,  H-5 +.u--4.~: 

\ 
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January through June 1570 

Environmental S t u d i e s  Group, Heal th  D i v i s i o n  
L o s  Alamos S c i e n t i f i c  Laboratory, Los Alamos, NM 

IbT ROT2 WCT ION 

Los Alamos County, New Mexico, c o n t a i n i n g  approxi- 
mate ly  100 square m i l e s ,  l i e s  on t h e  e a s t e r n  slope of the 
Jemez Mountain range. The a rea  i s  bordered on t h e  south- 
e a s t  by the Rio Grande Iiiver ( e l e v a t i o n  5400 f t  . mslj and 
on t h e  w e s t  by t h e  peaks of t h e  Zemez range ( e l e v a t i o n  
approximately 11,000 f t .  m s l ) .  
is approximately 18 inches.  
w e s t  t o  e a s t ,  and the land i s  cu t  i n t o  f i n g e r  shaped mesas 
by t h i s  drainage.  Stream flow i n  t h e  canyons i s  seasonal ,  
dependent on snow runoff  and thunderstorm a c t i v i t y .  
t owns i t e  is  c e n t r a l l y  loca ted  i n  the  county on a s e r i e s  of 
such mesas a t  an e l e v a t i o n  of approximately 7 0 0 0  f t .  msl. 
Suburban r e s i d e n t i a l  areas of Fu’hite Rock and P a j a r i t o  Acres 
are l oca t ed  i n  the southeas t  p a r t  of the county ,  j u s t  w e s t  
of t h e  R i o  Grande. The phys ica l  r e l a t i o n s h i p  of Los Alamos 
to t h e  surrounding country is shown i n  F i g u r e  1. 

The average annua l  r a i n f a l l  
Drainage i s  i n  g e n e r a l  from 

The 

The Environmental 1-lonitoring Program was i n i t i a t e d  by 
the Los Alamos S c i e n t i f i c  Laboratory du r ing  t h e  e a r l y  days 
of the s z o j e c t  t o  de t e rn ine  how much, i f  any, i nc rease  i n  
r a d i a t i c i  exposure i n  t h e  a rea  micjht occur  due  t o  a c t i v i t i e s  

a s  the Z c t i v i t i e s  of t h e  LaSoratory have expanded and become 
m o r e  dLversif  i ed .  Measurements be ing  made on a cont inuing 
b a s i s  include gainma r a d i a t i o n  background, a i r  sampling f o r  
m a t e r i a l s  e m i t t i n g  a lgha ,  b e t a  and gamma r a d i a t i o n ,  and 

- of the Laboratory. The program h a s  grown i n  s i z e  and scope 

w a t e r  sampling and assaying for 
m a t e r i a l s .  

,The program is c a r r i e d  out 
Grou? of t h e  Health Divis ion  or‘ 
Geological  ‘Survey, Ground Water 
Kexico, a s s i s t s  and advises  the 
collect ion  of w a t e r  samples and 
b u r i a l  p i ts .  

c e r t a i n  s p e c i f i c  r ad ioac t ive  

by the Environmental Se rv ices  
t h e  Laboratory.  .The U. S . 
aranch , Albuquerque , New 
Laboratory a s  necessary for 
l o c a t i o n  of r a d i o a c t i v e  w a s t e  

-1- 
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During t h e  process ing  of m a t e r i a l s  i n  the LaSoratory, 
chemical and r a d i o a c t i v e  wastes  a r e  generated.  The b a s i c  
philosophy i n  t h e  t reatment  of such wastes  h a s  been t o  
"concent ra te  and confine" t h e  waste products  . Accordingly, . 
s o l i d  w a s t e  m a t e r i a l s  a r e  bu r i ed  i n  s p e c i a l  p i t s  chosen to 
prevent  migrat  ion of t h e  m a t e r i a l s  once they  are  buried. 
Liquid wastes a r e  processed i n  s p e c i a l  Fiaste t r ea tmen t  p l a n t s  
cons t ruc ted  fo r  t h e  purpose,  and chemical and r ad ioac t ive  
m a t e r i a l  concent ra t  i ons  a r e  reduced t o  accep tab le  levels 
b e f o r e  these e f f l u e n t s  a r e  r e l eased .  The a i r  from process ing  
a r e a s  i s  passed through e f f i c i e n t  f l l t e r s  t o  remove pa r t i cu -  
Late m a t e r i a l s  and i n  some cases  through adso rp t ion  b e d s  to 
remove gaseous m a t e r i a l s  be fo re  b e i n g  r e l e a s e d  t o  t h e  
atmosphere. 

i 
I 
1 .  I 

Treated e f f l u e n t s  from t h e  Liquid w a s t e - t r e a t m e n t  p l a n t s  
d r a i n  i n t o  s t ream beds and then flow down g r a d i e n t  towards 
t h e  R i o  Grande and v e r t i c a l l y  towards perched water  zones 
w e l l  above t h e  main ,ground water  t h a t  l i e s  1000 f t .  below 
t h e  su r face .  

1. Gamma Radia t ion  Measurements 

There a r e  63 s t a t i o n s  throughout t h e  county where thermo- 

The 
luminescent dos imeters  (TLD's) a r e  a t  a i r  sampling s t a t i o n s  
o r  p l an ted  on s t a k e s  a t  approximately 3 f t .  above ground. 
s t a t i o n s  a r e  loca t ed  both  i n  ' the  townsite and along var ious 
roads i n s i d e  and o u t s i d e  Laboratory work si tes .  The TLD's 
a r e  changed on a monthly b a s i s ,  r ead ,  and r ead ings  recorded. 
The s e n s i t i v i t y  ,of t h e  method is such t h a t  n a t u r a l  background 

. . due t o  cosmic r a d i a t i o n  and t h e  presence  of normal amounts of 
n a t u r a l l y  occur ing  r a d i o a c t i v e  i s o t o p e s  i n  the a i r  and s o i l  and 
i n  t h e  dos imeter  system i t se l f  w i l l  be de tec t ed .  
r a d i a t i o n  or  r a d i a t i o n  r e s u l t i n g  from environmental  contami- 
n a t i o n  will be d e t e c t e d  and measured along wi th  such dosimeter 
and n a t u r a l  background.. ValMes repor ted  have been corrected f o r  
dosimeter  background. 
i n  Table  1. 

Man-made 

A summary of va lues  found is reported 

The measured v a l u e s  include n a t u r a l  background. Since t h i s  
background'.rending can va ry  f r o m  p o i n t  to p o i n t  depending upon 
t h e  l o c a l  t e r r a i n  and make-up of t h e  s o i l s ,  it is  d i f f i c u l t  t o  
a s s i g n  r e s p o n s i b i l i t y  fo r  changes i n  t h e  readings  found t o  
a c t i v i t i e s  of the Laboratory. 

I 0 
I 
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The va lues  found ou t s ide  c o n t r o l l e d  a r e a s  va ry  from 6 t o  
18 mR/nont’l?, with an average of 1 2  nX/’ir.onth, and a r e  we11 
w i t h i n  va lues  given by o the r s  f o r  nearby a r e a s  f o r  n a t u r a l  
background r ad ia t ion .  The A X  r a d i a t i o n  p r o t e c t i o n  s t a n d z z Z s  
a l low an aznual  dose of up t o  170 m i i l i r e n  above n a t u r z l  2~zck- 
ground based on an average dose t o  a s u i t a b l e  sam?le of c;;c 
exposed populat ion.  

. 2  , A i r  P a r t i c u l a t e  Measurements 
. .  

a .  Aiaounts of p a r t i c u l a t e s  e m i t t i n g  b e t a  r a d i a t i o n  found 
i n  t h e  a i r  and deposi ted along wi th  p r a c i p i t a t i o n  a r e  co.l lected 
on a continuous b a s i s  u s i zg  a h igh  volume sampler fo r  the  a i r  
and a r a i n  sauge of 0.4 m2 a rea  f o r  t h e  p r e c i p i t a t i o n .  Samples 
a r e  normally co l l ec t ed  on a work day b a s i s ,  5 days. p e r  week. 
The f i rs t  sample. each. week u s u a l l y  r e p r e s e n t s  a 72-hour sampling 

. p e r i o d  followed by 4 d a i l y  samples r ep resen t ing  24 hours each. 
The s t a t i o n s  were es t ab l i shed  t o  measlire f a l l o u t  i n  the  a rea  
due t o  the ma te r i a l  i n  the  atmosphere world-wide from weapon 
t e s t i n g .  Amounts found, and r a t e s  of d e p o s i t ,  a r e  s imi l a r  t o  
the va lues  reported by  t h e  U.’S. Department of Health , Education 
and T-blfare,  P u b l i c  Health Service, Radia t ion  A l e r t  Network 
(RAN), f o r  o t h e r  s t a t i o n s  i n  the southwest. 

-15 The average concen t r a t ion  f o r  beta emitters of 275 x 10 
pCi/ml is about t h a t  expected f o r  f a l l o u t  from p a s t  atmospheric . 
weapons tests. 
Arizona of 5000 x 10-15 b ~ i / n l  and f o r  Santa  ~ e ,  New ~ e x i c o ,  
t h e  average of 1000 x pCi/ml, bo th  for t h e  month of 
November 1969, the  l a t e s t  r e s u l t s  c u r r e n t l y  publ i shed . ’  On 
t h i s  b a s i s  i t  i s  concluded t h a t  t h e  con t r ibu t ion  of  beta-  
e m i t t i n g  m a t e r i a l s  t o  t h e  atrnosphsre by  t h e  Laboratory is  
n e g l i g i b l e .  

This compares wi th  t h e  average f o r  Phoenix, 

b. An ac t iva t ed  charcoa i  c a n i s t e r  is  used behind t h e  
p a r t i c u l a t e  f i l t e r s  f o r  gamma-emitting gaseous ma te r i a l s .  
purpose is t o  catch l3II i f  p re sen t .  The maximum concen- 
t r a t i o n  measured dur ing  t h e  pe r iod  was 34 x pCi/ml. This  
concen t r a t ion  is  less than 1% of t h e  app l i cab le  Concentration 
Guide” for uncont ro l led  a reas .  

The 

. . .  . .. . 
c. There a re  23 a i r  p a r t i c u l a t e  sampling s t a t i o n s  located 

throughout  t h e  townsi te  a t  va r ious  work si tes ,  and on t h e  pe r i -  
m e t e r  of the Los Alamos a rea  running cont inuously,  For s t a t i o n  
l o c a t i o n s  see E’igure 2.  Samples a r e  c o l l e c t e d  on a weekly 
b a s i s  and counted f o r  long-lived alpha a c t i v i t y .  

I 
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z Nany or' t h e  i n d i v i d u a l  s a z s l e s  a r e  below the l i s t e d  l i m i t  - 

of d e t e c t i o n .  However, t h e  l i m i t  of d e t e c t i o n ,  r a t h e r  thaz 
z e r o ,  has been used as t h e  va lue  when computtng t h e  averaq'c. 
Thus t h e  average v a l u e  I s  weighted on t h e  high s i d e .  A l l  
v a l u e s  were below the a p p l i c a b l e  Concentrat ion Guide* valaes 
f o r  uncont ro l le8  a r e a s  . 

A Suaiary of r e s u l t s  or' t h e  a i r  sampling program i s  
r e p o r t e d  i n  T a b l e  I. 

3 .  Water Samnlinq 

. I n  cooperat ion with the U. S. Geological  Survey, Ground 
Water 3ranc5, Al'buquerque, New Mexico, v a r i o u s  s u r f a c e  water ,  
ground water ,  and susp ly  wa te r  saa? les  a r e  taken  g e r i o d i c a l l y .  

Monitoring coii2leted dur ixg  the  pe r iod  covered by  t h i s  
report was confined t o  l a n e s  con t ro l l ed  by t h e  U. S. Atomic 
Energy Commission. 
p o i n t s  5elow t h e  o u t f a l l  from power 2lar.t coo l ing  water and 
t rea ted  e f f l u e n t  from s a n i t a r y  sewage t reatment  plants and 
i n d u s t r i a l  waste t r e a t s e n t  plaxlts. Concent ra t ions  above the 
Atonic Energy Conmission Concentrat ion Guide* v a l u e s  f o r  
uncont ro l led  a reas  were found i n  some c a s e s  n e a r  t h e  p o i n t s  of . 
o u t f a l l .  Concentrat  i o n s  found down g r a d i e n t  were always below 
these CG v a l u e s  b e f o r e  leav ing  A X  c o n t r o l l e d  lands.  

Samples were taken i n  s t ream beds  a t  

Addit ional  szrtples of water  w e r e  t aken  a t  sanpl ing p o i n t s  
o u t s i d e  AEC c o n t r o l i e d  l ands  during the sampling per iod ,  and 
w e r e  i n  process of a n a l y s i s  a t  t h e  end of the per iod .  

A sunnary of r e s u l t s  of the wa te r  sampling program is 
reported in Table I. 

...' - 

* "Concentration Guides", as used i n  t>is report; are values 
recommended by t h e  U. S. A t o m i c  Energy Commission Manual, 
Chapter 0524, with Appendix and Annex A,  for i nd iv idua l s  
and popula t ion  groups i n  uncont ro l led  a reas .  . 
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TABLE I - ENVIRONMENTAL MONI! 
-. i 

Sample Number of Number of . Type of 

U n i t s  Loca t ions  
and. Sampling Samples Ana lys i s  

E x t e r n a l  
Rad ia t ion  
I n c l u d i n g  
Natura l  
Back ground 
mR/month 
On S i t e  24 144 Gamma 
Community 15 87 Gamma 
Perimeter 21 125 Gamma 
Roads.  
A l l  v a l u e s  Eeasured i n c l u d e  n a t u r a l  background 

A i r  . 

On S i t e  
izmiiii 

Community 
Off S i t e  

Fallout 
C o l l e c t o r  
Rain Gauge 

pCi/ma 

Water 

On S i t e  
im7iiI 

5 
3 
2 
2 
13 
6 
4 

1 

20 
20 
20 
20 

120 
78 

168 
260 
312 
144 
104 

130 

29 
29 
29 
29 

6 
30 

Alpha (unide 
Iodine  131 
Iodine 131 

Beta  
Alpha 
Alpha 

Iodine  131 

Be ta  11 

Alpha 11 

11 
' Beta 

Plutonium 238 
Plutonium 239 
A m e r i c i u m  241 

Tr i t ium 

I 

1 

I .  

- 

-. . -. . .  
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ING DATA JANUARY - JUNE 1970 

Maximum Average hl i n i m u m  
S i n g l e  Sample 

A c t i v i t y  . 
A c t i v i t y  Detec tab le  

. .  A c i t v i t y  

I .  

17 .2  
1 8 . 2  
17.3 

11.8 
1 0 . 8  
11 .0  

2 . 5  
2 . 5  
2 . 5  

-15 0.03 X 1 0  
0 .1  
0.1 

0.03 
0.03 ?I 

0.1 

?? 

?? 

?? 

?? 
10. 

?? 

0.70 1 0 - l ~  
?I 

?? 

11 

fied) 3.33 x 
<o. 1 

?? 2. 
?? 275. 
11 0 .57 ?? . 

M) 
34.4 

1310. 
?? 0.57 

4 .48  
1 . 9 5  ?I 

M) <o. 1 I? 

i 
I 
i 
I 

i 

I 

I 
i 
I 
I 

I 
! 
I 
I 
i 
I 
! 

1 

i 
i 
I 

63 x 1.Oo6 673 x loo6 1 x loo6 

5.8 
256. ?? 

0.61 
0.40 

0 . 6  169 
I? 1. 

0.01 1f 

0.01 (( 

0.01 ?’ 

0 .005  x ld3 

44.9 
0 1561. 

7.14 1t 

3 .63  
3.36 w 
0.5 

17 .60  
2 . 9  loo3 

Ja 
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OFFlCE MEMORANDUM 
: H.  Jack Blackwel l ,  Area Manager AEC-LAO DATE: October 16, 

THRU : H. M. Agnew, D i r e c t o r  

FROM : George L. Voelz ,  MOD. ,  Hea l th  D i v i s i o n  Leader 

SUBJECT: ENVIRONMENTAL MEETINGS - SEPTENBER 1970 

SYMBOL : 

There were no LASL meetings on envi rormenta1  p o l l u t i o n  
c o n t r o l  d u r i n g  S e p t e ~ e r .  

. 

The LASL Environmental  Moni tor ing  R e p o r t  for January  
through June  1970 was s e n t  to t h e  AEC dur ing  t h e  month. 
A s i m i l a r  r e l e a s e  was made to t h e  D i r e c t o r  of t h e  State  
Hea l th  and S o c i a l  S e r v i c e s  Department and t o  the County 

.Hea l th  Of f i ces .  A meeting h a s  been scheduled  f o r .  
' October  29, i n  o r d e r  to prov ide  f u r t h e r  o r i e n t a t i o n  on8 

p o l l u t i o n  c o n t r o l  2nd envi ronmenta l  s u r v e i l l -  unce for 
S t a t e  and County pe r sonne l ,  

- c  
I C  . 

1970 I s  
! -  
I .  

_._.. 

GLV/mjt 

George L, Voefz, M.D. 
Health D i v i s i o n  Leader . .. ... 

- ..-. .-. . 

I 
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LOS ALAMOS ENVIROmNTAL MONITORING PROGRAM SUMMARY 

January through June 1970 

The Environmental Monitoring Program was i n i t i a t e d  by t h e .  
Los Alamos S c i e n t i f i c  Laboratory during t h e  e a r l y  days of t h e  
project t o  determine how much, i f  any, i nc rease  i n  r a d i a t i o n  ex- 
posu re  i n  t h e  area might occur  due t o  a c t i v i t i e s  of t h e  Labora- 
t o r y .  The program has grown in size and scope as t h e  a c t i v i t i e s  
of t he  Laboratory have expanded and become more d i v e r s i f i e d .  
Measurements being made on  a cont inuing basis i n c l u d e  gamma radi- 
a t i o n  background, a i r  sampling for  materials e m i t t i n g  alpha, beta 
and gamma r a d i a t i o n ,  and water sampling and a s s a y i n g  for c e r t a i n  
specific r a d i o a c t i v e  materials. 

The program is carried o u t  by the  Environmental Serv ices  
Group of t h e  Health Div i s ion  of t h e  Laboratory. 
Geological Survey Ground Water Branch, Albuquerque, New Mexico, 
assists and adv i ses  t h e  Laboratory as necessary for c o l l e c t i o n  
crf water samples and l o c a t i o n  of r ad ioac t ive  waste b u r i a l  p i t s .  

*-@ring t h e  period, measurements of background gamma rad ia t ion  
at 60 locat<ions-.throughout t h e  county of Los A l a m o s  i n d i c a t e  an 
average  of 112 ues  optskde c o n t r o l l e d  a r e a s  a p  

The U. S. 

proaching t h e  Gory act ivi t i -  were found. \ 
. I  

-I a/: I ,  

Measurements of materials i n  the  atmosphere e m i t t i n g  b e t a r  ; 
gamma r a d i a t i o n  are similar i n  magnitude t o  those repor ted  by 
others throughout t h e  country,  and show no i n c r e a s e  due t o  
Laboratory a c t i v i t i e s  . 
l i v e d  alpha radiat ion ghow ~al,u,-S~__abo~e.~ 
b u t  In no case more t h a n  CG* values.  

Measurements of materials in t h e  atmosphere e m i t t i n g  long- 
l i m i t s  of d.&zction4 

\ .  
p ' 1  Mo-Eg of s u r f a c e  and perched water -zones' samples cone 

fpleted dur ing  t h i s  period w n  from canyons w i t h i n  AM: control led 
l ands .  Radiochemical a n a l y s e s  ind ica ted  t h a t  a f e w  of t h e  samples 
collected contained concen t r a t ions  of r a d i o n u c l i d e s  above CG 
v a l u e s  near t h e  e f f l u e n t  o u t f a l l s  from t h e  i n d u s t r i a l  waste treat- 
ment p l a n t s .  However, these concent ra t ions  decreased below CG 
v a l u e s  downgradient in t h e  canyons due t o  d i l u t i o n  and ion ex- 
change of t h e  r ad ionuc l ides  w i t h  a l l u v i a l  materials. Concentra- 
tions below Concentrat ion Guide va lues  were reached wi th in  AEC 
Con t ro l l ed  lands.  

! 
-~ 

*RPS and CG r e p r e s e n t  Rad ia t ion  P ro tec t ion  S tandard  and 
Concentrat  i on  Guide, r e s p e c t i v e l y  . 
correspond t o  t h e  v a l u e s  recommended by the  A t o m i c  Energy Commission 
Manual, Chapter  0524, w i t h  Appendix and Annex A, for indiv idua ls  
and popula t ion  groups i n  uncont ro l led  areas . 

A s  used in t h i s  r epor t  t hey  
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LOS ALAMOS ENVIRONMENTAL MONITORING PROGRAM . 

January through June 1970 

INTRODUCTION 

Los Alamos County, New Mexico, an area of approximately 
100 square  miles, l i es  on  t h e  e a s t e r n  slope of t h e  Jemez 
Mountain range. The area is bordered on t h e  sou theas t  by t h e  
R i o  Grande River ( e l e v a t i o n  5400 f t .  MSL), and on  t h e  w e s t  by 
t h e  peaks of t h e  Jemea range  (e leva t ion  approximately 10,500 ,ft. 
MSL). The area h a s  an average annual r a i n - f a l l  of 18 inches.  
Drainage is i n  gene ra l  from west t o  east, and t h e  area is cut 
i n t o  f i n g e r  shaped mesas by t h i s  drainage. Streamflow i n  the 
canyons I s  seasonal ,  dependent on snow run-of f and thunderstorm 
a c t i v i t y .  The towns i t e  is c e n t r a l l y  located i n  t h e  county on a 
series of -$1.lr~fi mesas a t  an  e l e v a t i o n  of approximately 7000 ft.  
MSL.. Suburban areas of White Rock and Pajarito Acres are loca ted  
in t he  southeas t  part of t h e  county, j u s t  west of the  R i o  Grande. 
The phys ica l  r e l a t i o n s h i p  of Los A l a m o s  t o  t h e  surrounding area 

, is shown in Figure  1. 

The var ious work s i tes  throughout t h e  Los A l a m o s  S c i e n t i f i c  
Laboratory complex are fo r  t h e  m o s t  p a r t  s o u t h  of t h e  t o w n s i t e .  
The w,osf&tss release s m a l l  amounts of r a d i o a c t i v e  materials 
t o  t h e  atmosphere and t o  t h e  stream beds i n  the  d i f f e ren t  canyons. 

-2- I- - I 3 h3 +L.- ,.-Gc' .'. 
Releases t o  t h e  canyons e n d s  flow down g rad ien t  towards e 

0 i .%. 

. . I  -- 
! .I . . -- 

t h e  R i o  Grande and v e r t i c a l l y  -+ owards perched water zones well 
- /  ' /  above t h e  main ground water some 1000 f t .  below t h e  sur face .  

d i f f u s e  i n  any d i r e c t i o n  s u b j e c t  t o  winds i n  t h e  area. C l i m a -  
t q l o g i c a l  s t u d i e s  show a wind more p reva len t  from t h e  souther ly  
direct ion. 

a .  

Release of gases or  p a r t i c u l a t e s  t o  t h e  atmosphere may 
-.., 

The Environmental Monitoring Program w a s  i n i t i a t e d  t o  de- 
te rmine  how much, i f  any, i nc rease  i n  r a d i a t i o n  exposure might 
occur  i n  t h e  area due to t h e  a c t i v i t i e s  of t h e  Laboratory. The 

b e i n g  made inc lude  r a d i a t i o n  background, a i r  Sam= 
erials e m i t t i n g  alpha, beta, and gamma radiation; 

and assaying  for certain specific r ad ioac t ive  

=-P--$---q+& - -----a \> . 
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1. Gamma Radiat ion Measurements 

There are 60 
luminescent dosimeters  
proximately 3 feet  
i n  t h e  townsi te  and along var ious  roads i n s i d e  and o u t s i d e  
Laboratory work sites. 
basis, read,  and reading-corded. The s e n s i t i y i t y  of t he  
method is such  t h a t  n a t u A l  baclsgroun9 d u e  t o  cosmic r a d i a t i o n  
and t h e  presence of normal amounts of n a t u r a l l y  occur r ing  radio- 
a c t i v e  i so topes  i n  t h e  a i r  and s o i l  and i n  t h e  dosimeter s y s t e m  
i t se l f  w i l l  be detected. Man-made r a d i a t i o n  o r  r a d i a t i o n  re- 
s u l t i n g  from environmental  contamination w i l l  be detected and 
measured along w i t h  such  dosimeter and n a t u r a l  background. 
Values repor ted  have been co r rec t ed  for  dosimeter background  
A summary of va lues  found is reported i n  Table  I. % , A -  

i 
2 

, r ' /+  :: I" 
W l y  . The T.L.D.'s a r e p a n g e d  

v' b' d: 

\ 

! .I , , \ "  

> J  

L 

boL: . ' 
-:. 

> . - * \  

wfi  ' 

The va lues  found o u t s i d e  c Q S o l l e d  areas are w e l l  wi thin 
va lues  given by o t h e r s  f o r  /-- nearby reas, and show no anomalies 
due t o  Laboratory o p e r a t i > n s - =  - 1  , 

-7 a. Amounts of part iculates  e m i t t i n g  beta r a d i a t i o n  found 
i n  t h e  -deposited i n  a r a i n  gauge are collect_ed on a con- 
t i nuous  b a s i s  u s ing  a high volume sampler. Samples are normally 
c o l l e c t e d  on a work day b a s i s ,  5 days per week. The first sample 
.ea& week usua l ly  r e p r e s e n t s  a 72 hour sampling pe r iod ;  SdJiowed ' 

JQL 4 d a i l y  samples represent- 24 hours  each. The s t a t i o n s  were 
established t o  measure f a l l o u t  i n  t h e  area due t o  the  mater ia l  i n  
t h e  atmosphere world wide from weapon t e s t i n g .  Amounts found+ 
and rates of d e p o s i t  are similar t o  t h e  v a l u e s  r epor t ed  by the  
U. S. Department of Health,  Education and Welfare, Publ ic  Health 
Serv ice ,  Radia t ion  A l e r t  Network (RAN), for  other  s t a t i o n s  in t h e  

0 

country.  n 
behind t h e  par t -  
The purpose is 

trat i o n  measured 
d u r i n g  t h e .  period- w a s  0.0034 x 
t h e  Concentrat ion Guide (CG)*. 

p C i / m l  approximately 1/1000th 

c. T h e r e  are 23 a i r  p a r t i c u l a t e  sampling s t a t i o n s - l o c a t e d  . 
throughout t h e  townside a t  va r ious  work s i tes  
meter of t h e  Los Alamos a r e n F o n t i n u o u s  
l o c a t i o n s  see F igure  2. Sam&XW'SFe col'rSZtT on a eek.l;y-bas-ie-,,.. 
and counted for long lived alpha a c t i v i t y .  

and on t h e  per i -  
stat ion  

\ 
\ 

A summary of r e s u l t s  of t h e  a i r  sampling program is repor ted  
in Table I. / 

./' 
>Concentration Guides are listed i n  U. 8. A t o m i c  Energp 
Commission Manual Chapter 0524 w i t h  Appendix and Annex. 

0 
,* # -  
.d.. 

L L - 4 , .  - -._ .. .. I-., 
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0 3. Water Sampling 

I n  cooperat ion w i t h  t h e  U..S. Geological  Survey, Ground 
Water Branch, Albuquerque, New Mexico, var ious  s u r f a c e  water, . 

. ground water, and s u p p l y  water samples are taken p e r i o d i c a l l y .  

. Monitoring completed du r ing  t h e  pe r iod  covered by t h i s  

nea r  t h e  p o i n t s  of o u t f a l l ,  however, concen t r a t ions  down 
g r a d i e n t  are below t h e  CG values .  

r e p o r t e d  in Table I. 
A summary of r e s u l t s  of t h e  water sampling program I s  

0 -. _ -  

! 
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TABLE I - ENVIRONMENTAL MONITORING DAI 
2. . 

i Sample Number of Number of Type of Maximum 
' and Sampling Samples - Analys i s  Single Sample 
U n i t s  Locations Activitv 

External 
Radiation 
Including 
N a t u r a l  
Background -3 
Rhonth X l O  
On S i t e  24 . 144 
Community 15 ' 87 
Perimeter 21 125 
Roads * Radiat ion above natural background. A l l  

AIR  'mzir 
on Site 5 

3 
2 
2 

Community 13  
Off Site 6 

4 

,Fallout 
'Collector 
w1-0 . 1  

Water 

On S i t e  20 
20 
20 
20 

pci/ml x loog 

I 

120 Alpha 3.33 
78 Iodlne 131 ND 

168 Iodine 131 34.4 
260 B e t a  1310 
312 Alpha 4.48 
144 Alpha . 1.95 
104 Iodine 131 ND 

130 Be ta  673 

29 Alpha 44.9 
29 Beta 1561. 
29 Plutonium 238 7.14 
29 Plutonium 239 3.63 
30 wit ium 2,910,000 
6 A m e r i c i u m  241 17.60 

. .- 

-. . _ .  -. 

. .  
-. 



JANUARY - JUNE 1970 
srage Minimum AEC Average Sample 
t i v i t y  Detectable Standard Concentrat I o n  

A c t i v i t y  % of Standard 

3 

. /  \ 
I 

10 
eo. 01 
<o. 01 
<o. 01 

8 
<o. 8 01 

-0 

5 8 .  
26 

0.04 
0.02 

0.26 
46 

11.79 
10.78 
11.01 

2.5 
2.5 
2.5 

0.03 
0.1 
0.1 
10' 

0.03  
0.03 
0.1 

1 

0.6 

0.01 
0.01 

0.01 

- 1. 

5,000 

Background 

0.70 
<o. 1 
2 

275 
0.57 
0.57 

<o. 1 

7 
30,000 
30,000 
30,000 

7 
7 

30,000 

63 II) 

10 
1,000 
1,700 
1,700 

1,000,000 
1,300 

5 . 8  
256 . 
. 0.61 

0.40 

3.36 
#, 000 

! .. 

. .  
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LQ. A U M O I .  NEW M E X I C O  

OFFICE MEMORANDUM 
W :Ha Jack Blackwell, Area Manager DATE: May 28, 1970 ao Los Alamos Area Office,  U.S. A t o m i c  Energy Commission 

FROM : W i l l i a m  R. Kennedy# Group Leader, H - 6 .  

SUBJECT: ENVIRONMENTAL MONITORING REPORTS 

j _.  

I 
i 
I 

i 

! 

i 

i ! 
i 

I 
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. .  - -. . . .. . A s  you menkionod i n  your.--letter-oS-. May---2.0, - 1070, 
LA-43S8, "Beta r a d i o a c t i v i t y  i n  Environmental A i r ,  'I is t h e  
on ly  r e p o r t  released t o  t h e  publ ic .  
Heal th  and Sa fe ty  TID-UC-41 d i s t r i b u t i o n  of over  280 copies 
t o  AEC and o t h e r  governmental addresses. 

T h i s  a l s o  is given 

A i r  is sampled cont inuously a t  23 l o c a t i o n s  throughout 
* t h e  County of Los Alamos f o r  l ong  l i v e d  alpha e m i t t i n g  par- 

t i c u l a t e  material. Resu l t s  are repor t ed  i n t e r n a l l y  t o  Health 
D i v i s i o n  supervis ion,  b u t  n o t  t o  t h e  publ ic .  The system has  
been i n  ope ra t ion  fo r  11 years. . 
v a l u e s  i n  excess  of  log1' pCi /ml .  

. mately l / lO th  of the  Concent ra t ion  Guide as de f ined  i n  
U.S.A.E.C. Manual Chapter 0524 Appendix paragraph 11 c and 
Annex A, for  plutonium. 

A t  no t i m e  have w e  found 
T h i s  va lue  is approxi- 

0 
._ . 

A f r ' 3 . s  - s m p l d d  -continuously a t  two locations fo r  t r i t i u m ,  . . .. ..._.. i 
1 . .  gas. The s e n s i t i v i t y  of t h e  ins t rumenta t ion  is such t h a t  I - .  t h e  concent ra t ion  would have t o  be above t h e  Concentrat ion 

Guide l e v e l  before it could be read. During t h e  two years 
of opera t ion ,  w e  have no t  found s i g n i f i c a n t  r ead ings  ou t s ide  
c o n t r o l l e d  areas. R e s u l t s  have not  been . r epor t ed  t o  t h e  
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pub l i c .  
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Values for  r ad ionuc l ides  i n  waters sampled from r i v e r s ,  
streams, wells and a r royos  are t o  be found i n  the  various 
U.S.G.S. r e p o r t s  on water q u a l i t y ,  and i n  t h e  L e t t e r  Reports 
r e l e a s e d ' t o  you and t h e  U.S.G.S., b u t . n o t  t o  the  publ ic ,  on . 
A p r i l  10,  1970. . 

- .. _.. . . . . ... d .. . Id. ... _:.. .- 
Inspec t ion  and use of t h e  numbers i n  these r e p o r t s  must 

e n t i r e  set of..sampling s t a t i o n s  i n  WbP Canyon" axe i n  a 
normally d ry  arroyo which is d i f f i c u l t  of access and is qn- 
l a n d  owned .by and under t h e  c o n t r o l  of t h e  A.E.C. The,~same' '" '~/-  ' 

. .. ' be considered w i t h  an understanding of t h e  t e r r a i n .  The . 

_r. - .:--3.3 d.$-+ 
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TO: 11. Jack Blackwell 
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I -  . . . *  
LOB A U M O S  SCIENTIFIC LABORATORY 

U N l V E R S l l V  OF CALIFORNIA ' . k  ' 
LO. AUM-. Nm MEXICO > t  

DATE: May 28, 1970 1 .. 

k 
* '  . y  

;i 3: 

is t r u e  of t h e  Mortandad Canyon sampling s t a t i o n s  p l u s  t h e  
fac t  t h a t  t h i s  is considered as be ing  i n s i d e  t h e  Teclinical 
Area Region, and r o u t e s  of access by t h e  p u b l i c  are fenced 
and/or posted. 
waters are waste d i s p o s a l  p l a n t  e f f l u e n t  r e s i d u a l s .  

p u b l i c  is under cons ide ra t ion  and d i s c u s s i o n  a t  the present  

Except du r ing  periods of storm runof f ,  t h e s e  

The s u b j e c t  of periodic r e p o r t s  t o  t h e  press and the  

- - __ _-. * time. - . . ___-_ - .. - - . - _. . - . . -. __ - _ _  ._ . . . - . ._- - - - - . - - 
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UNITED STATES . 
A3DM1C ENERGY COMMlSSlON 
LD6 AlAMo6. NEW MDUCO 87 544 

BAY 6 1970 

D. F. Sundberg, Public Relations 
Department Head, LASL 

ENVIRONMENTAL MONITORIXG REPORTS 

Attached is a copy of a memorandum dated May 4, 1970, from 
Richard G; Elliott, Director, Ldormation Division, ALO, con- 
c e rn-k-gi-ep-rts . of- envi-ronmental-m-oni-tol~~~-pr.o~a-ms -and the  
release of such reports to  news media and the gcneral public. 

The memorandum suggests that every ALO facility concy jed ,  *,* at 
the very least, should .. 

a. 

b. 

C. 

prepare semiannually and preferably quarterly, a factual, 
easily understood (for the layman) summary of radioactive 
contamination controi miasures ,  the extcnt of environmental 
monitoring, and the results of the monitoring program. The 
summarized report  should 5 s  voluntarily dis tributcd to area 
news and to other public representatives who request the 
mate rial. 

This scxnmary could be attached to the morc detailed and 
technically-worded report that should be sent to  various . 
government agcncics, such as ststa and county health depart- 
ments. 

I 
I 

f 
,b 

Each facility should consider briefing local. governmental and I 
opinion leaders regularly on the facts and meaning of t h e  environ- 
mental surveys. 

W e  w i l l  appreciatc your early comments on the above suggestions 
and your proposal for implementing such a program. 
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Richard G .  E l l i . o t C ,  Director 
1nforn;tlon D i v L s L G i r  

cc: I<. F. Uhitc ,  Actins Illrector,  O?erational Safety Div is ion 
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W i l l i a m  R. Kennedy, Group Leadur, 11-6 
Los Alamos Scientific Laboratory 

SOIL SAMPLING - ENVDXONMENTAL MONITORING PROGRAM 
t 

Thc following listed reports which you forwarded to us on March 13, 
1970, 1lii.v~ sc: rvcd th(.i I- piirposc and w e  rl re returning thcm for your 
r c: t cn I:i on : 

I .  

2. 

lioprints - hclustrial Hygicnc Jouriiicl, V o l .  19, C1, Evaluation 
of the A i r  Pollution Proglem Resqlting froin Discharge of a 
Radioactive Effluent, pages 20 - 25, 2 copies. 

Reprints - Sewage and Industrial Wastes, Dec. 1959, Soil 
-“idsorption of Radioactive Wastes at Los Alarnos, pages 1478 - 
1489, Z copies. 

U. S .  .Department of Commerce, TID-7628, pages 2-39 - 281. 3. 

4. LAMS-709, Radioassay and Spectrochemical Analysis of Water 
and Soil Samples Collected f r o m  Los Alamos and Pueblo Canyons 
and Analyses of Water Samples from Tech Area, D P  Site, and 
Laundry Drains, December 1949 (Cys. 18 and 19). 

L.%liS-516,4, Survey of Los Alamos and Pueblo Canyons for 
RaJioactive Contamination in M a y  1947, C y s .  ‘14 and 15. 

LA-741, Report of the Petrographic Examination of Local Soils 
(Cy-. No. 17). 

6.  

LAMS-516, Survey of Los Alamos and Pueblo Canyon for Radio- 
active Contamination and Radioassay Tests  Run on Sewer-Water 
SamFlcs ant1 W ; l t ~ r  ; L I ~  Soil  S;imples Taken from Los -4larnos and 
PueblrJ C a i y o n s  ( C y s .  9 and 10). 
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E- E. Winqfidld. Chief - ’ , .... . . f ; - . * . .  - ... ... ; 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

113s ALAM06. NLW MEXICO 87544 

N. E. Bradbury, Director 
Los Alamos Scientific Laboratory 

FEB 1 9 1970 

SOIL SAMPLING - ENVIRONMENTAL MONITORING PROGRAM 

The Operational Safety Division, ALO, has' requies'ted informatton 
on what h a s  been done in the past, what is being done now, and what 
is proposed for the future concerning soil sampling for presence of 
radioactive materials in connection with the Los Alamos Environ- 
mental Monitoring Program. 

Please furnish a report  which wil l  include the following: 

Sampling procedure 
Number of samples taken 
Frequency 
Locations where samples taken, depth, etc. 
Means of identifying locations where samples taken 
Method of obtaining samples (i. e. core  drill, hand drill, 

Analysis procedures 
Comparative analysis performed by other than LASL 
Additional comments and observations pertinent t o  the 

spatulas, etc.) * 

subject 

We wil l  appreciate receiving the information by March 18, 1970. 

LA0:EEW Area Manager 

'0 File Routed By FF 
.- 



LOS ALAMOS SCrCNTlFlC LABORATORY 
UNIVERSITI. OP CALIFORNIA 
LO6 ALAMOS. NEW MEXICO n I 

OFFICE MEMORANDUM 
: H. Jack Blackwell, Area Manager DATL: March 13, 1970 

I 
I 

Los Alamos Area Office, Atomic Energy Commission 

Los Alamos Scientific Laboratory 

. ao. 
THRU :Norris E. Bradbury, Director 

FROM :William R. Kennedy, Group Leader, H - 6  

SUBJECT : SOIL SAMPLING - ENVIRONMENTAL MONITORING PROGRAM 
SYMBOIi : H-6 

I .- ... . 

i I the reports or publications. 
I 

In answer to your request of February 19, 1970, on 
the above s z j  ect , we are subfiCfEEg-XFiTf oIl5GiTg---SF€TeF',. 
with description of reports and in some cases, copies of 

Soil sampling and analyses of earth materials' in the 
Environmental Monitoring Program fall into four categories 
according to mode of formation, deposition and transport of 
the earth materials. 

! e  I 

I Channel bed sediments (alluvium) reworked and 
transported by intermittent and perennial streams 

Suspended sediments carried in suspension by 
storxi runoff 

I1 

111 Soil developed in place' 

IV Soil and/or tuff from drill holes. 

Past studies have dealt with special problems related 
to the distribution and transport of radionuclides with or 
through earth materials. 
.collected for analyses have depended upon the extent of each 
study. 
past and present procedures are included or referenced in 
these reports. 

i 
The frequency and number of samples 

Analytical procedures have improved over the years, 

i 

I I I 

Channel Bed Sediments 



LOS ALAMOS SCIENTIFIC LABORATORY . 
UNIVERSITY OF CALIFORNIA 
LO9 AUMOS.  NEW MEXICO 

1. I 
I 
I 

-1. 

2.  

3. 

-2- DATE: March 13 ,  1970 

LAMS-516, February  20 ,  19478 "Survey of Los 
A l a m o s  and Pueblo Canyons f o r  R a d i o a c t i v e  Con- 
t a m i n a t i o n  and Radioassay T e s t s  Run on Sewer- 
Water Samples and.Water and S o i l  Samples Taken 
f r o m  Los 'Alamos and Pueblo Canyons. It by W i l l i a m  
B. Kings ley ,  U n c l a s s i f i e d .  

LAMS-516-A8 June  1 0 ,  1 9 4 7 ,  "Survey of Los Alamos 
and Pueblo  Canyons f o r  - Radioact ive-  ------ ~ -Contamination _ _  
i n X y - - i 9 4 7 , "  by Ji-..-F. Tribby and W. H. Kingsley,  
O f f i c i a l  U s e -  Only. 

LAMS-709, March 26 ,  1 9 4 8 ,  "Radioassay and Spectro- 
chemical Analyses  of Water and S o i l  Samples C o l -  
lected from Los Alamos and Pueblo Canyons and . 
Analyses o f  Water Samples from Tech A r e a ,  DP S i t e ,  
and Laundry Dra ins ,  December 1947,"  by Bert F. Schnap 
and James F. Tribby,  O f f i c i a l  U s e  Only. 

Maps and d e s c r i p t i o n s  of sampling p o i n t s ,  methods of 
sampl ing  and r a d i o a s s a y  a r e  i n c l u d e d  i n  the documents. A t  
the t i m e  of t h e  s u r v e y s ,  l i q u i d  was te  from TA-1 was r e l e a s e d  
th rough  seepage p i t s  or  s e p t i c  t a n k s  i n t o  the  Canyons. 
Fol lowing  t h e  s u r v e y s ,  TA-45, the I n d u s t r i a l  Waste Treatment 
P l a n t  w a s  c o n s t r u c t e d  on t h e ' s o u t h  side of Pueblo Canyon, and 
l i q u i d  waste from TA-1 w a s  p rocessed  b e f o r e  release i n t o  Pueblo 
Canyon . 

Sampling and rad iochemica l  a n a l y s e s  o f  channel  bed sedi- 
n e n t s  (a l luv ium)  began i n  t h e  e a r l y  1950 ' s .  The bulk of t h i s  
work was done i n  canyons where low-level  r a d i o a c t i v e .  l i q u i d  
wastes were released t o  t h e  environment.  T h e  major a r e a s  of 
i n v e s t i g a t i o n  w e r e  i n  A c i d ,  Pueblo,  DP, Los A l a m o s ,  Ten-Site,  
and Mortandad Canyons. Cont inuing s t u d i e s  have been made of 
the r a d i o a c t i v i t y  i n  channe l  bed sediments  i n  major canyons 
of the  P a j a r i t o  P l a t e a u .  The fo l lowing  r e p o z t s  d e a l  i n  p a r t  
w i t h  t h e  r e s u l t s  of t h e s e  s t u d i e s .  

4.  Weir and o t h e r s ,  1963, "The Hydrology 'and Chemical 
and Radiochemical Q u a l i t y  o f  S u r f a c e ' a n d  Ground 
Water a t  Los A l a m o s ,  New Mexico, 1949-19558" U . S .  
Geol. Survey Admin. Rept. pages 23 t o  23b. ,. 



LOS ALAMGS SCIENTIFIC LABORATORY - . 
UNIVERSITY OF CALIFORNIA ' 

LO8 ALAMOQ. NEW MEXICO . 
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-3- DATE: March 1 3 ,  1 9 7 0  

5. 

6. 

7 .  

8 .  

9. 

10  . 

Abrahams, J. H., 1966, "The Hydrology and  t h e  
Chemical and Radiochemical Q u a l i t y  of S u r f a c e  
and Ground Water a t  Los Alamos,  New Mexico, 
January 1956 through June  1957," U.  S. G e o l .  
Survey Adinin. Rept. 8 page 17. 

Abrahams, 'J .  H., and Purtymun, W. D.., 1966,  "The 
Hydrology and Chemical and Radiochemical Quality 
of Sur face  and Ground Water a t  Los A l a m o s ,  N e w  
Mexico; J u l y  1957 through-'JufiE--1961 j "'-'U.' S-. Geol. 
Survey Admin. Rept . ,  pages 48 th rough  52. 

Purtymun, W. D.,  and o t h e r s ,  1966, "Hydrology of 
Waste Disposa l  Systems, Los A l a m o s ,  N e w  Mexico, 
1949 through 1 9 6 1 , "  U. S. G e o l .  Survey Rep t . , .  
p repared  fo r  Water-Supply Pape r ,  pages  63 through 
67. 

Purtymun, W. D . ,  1964, P r o g r e s s  Repor t  of Hydrology 
,of Mortandad Canyon, "Disposal  System for  Trea ted  
Low-level L iqu id  Radioactive Wastes ,I1 U .  S . Geol. 
Survey Admin. Rept. Background data ,  pages  1 3  
through 13b. 

Purtymun, W. D . ,  and o t h e r s ,  1966, " D i s t r i b u t i o n  of 
R a d i o a c t i v i t y  i n  t h e  Alluvium of a Disposal A r e a  a t  
Los A l a m o s ,  N e w  Mexico," U. S. Geol. Survey Prof .  
Paper  550-D, pages D250 through D252. 

Purtymun, W. D . ,  1967, "Disposa l  of I n d u s t r i a l  
E f f l u e n t s  i n  Mortandad Canyon, Los A l a m o s  County, 
New Mexico," U. S. G e o l .  Survey A d m i n .  Rept. ,  pages 
59 through 65. 

Sampling w a s  done f o r  these r e p o r t s  by the U.S.G.S., 
Ground Water Branch; by t h e  A.E.C. I n d u s t r i a l  Waste Branch; 
SFOO; and by per sonne l  of Groups H-6 o f  LASL. Analyses were 
done by the A.E.C. I n d u s t r i a l  Waste Branch, t h e  LASL Groups 
H-6 and €I-7, and t h e  U.S.G.S., Ground Water Branch. Work 
has been conducted under  a c o o p e r a t i v e  c o n t r a c t  between t h e  
LASL, t h e  U.S.G.S. Ground Water Branch, and the A.E.C., Los 
Alarnos Area Of f i ce .  Copies of t h e s e  r e p o r t s  N o s .  4 through 
1 0 ,  have been d i s t r i b u t e d  t o  each of the p a r t i e s  t o  the 
C o n t r a c t .  You shou ld  have t h e s e  i n  your  f i l e s .  . -  

I 

I ,. 
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DATE: March 13 ,  1970 

I n  summary of t h e s e  r e p o r t s ,  t h e  r a d i o a c t i v i t y  of the 
channel  bed sediments dec rease  downgradient i n  t h e  stream 
from p o i n t  of e f f l u e n t  o u t f a l l  from t r ea tmen t  p l a n t s  and a l s o  
d e c r e a s e s  with i n c r e a s e d  depth  i n  t h e  channel.  Analyses of 
t h e  concen t r a t ions  of r a d i o a c t i v i t y  i n  t h e  v a r i o u s  p a r t i c l e  
s i z e s  i n d i c a t e  t h a t  t h e  g r e a t e r  concen t r a t ions  of rad ionucl ides  
occur  i n  the  s i l t  and c l a y - s i z e  f rac t ions  though t h e s e  f r a c t i o n s  
make up l e s s  than  1 0  p e r c e n t  of t h e  channel bed sediments. Con- 
t i n u e d  monitoring o f  channel  bed - sediments -. - . - _. - - ----._ show - - ._. . . t h a t  t h e  l a r g e  
bu i idup  of ' rad ionucl ides  st 'the- p o i n t  of  e f f l u e n t '  o u t f a l l  does 
n o t  occur  due t o  p e r i o d i c  " f lu sh ing"  of the sediments ou t  of 
t h e  canyons by storm runof f .  

P r e s e n t  Studies - A r e g i o n a l  survey of  channel  bed sediments 
is now i n  progress  (see a t t a c h e d  map). 
extended along t h e  R i o  Grande from Otowi to C o c h i t i  ( t hese  
samples were c o l l e c t e d  and analyzed i n  t he  f a l l  of 1 9 6 9 ) .  

F u t u r e  Studies  - Based on r eg iona l  survey r o u t i n e  sampling, 
s t a t i o n s  a r e  t o  be e s t a b l i s h e d .  Addi t iona l  bed sediments a r e  
scheduled f o r  c o l l e c t i o n  and ana lyses  i n  May from the  upper 
d ra inage  of t he  R i o  Grande and R i o  Chama as w e l l  a s  t h r e e  
t r i b u t a r i e s  t o  t h e  San Juan along w i t h  r o u t i n g  c o l l e c t i o n  of 
w a t e r  samples .  S i m i l a r  c o l l e c t i o n s  and ana lyses  w i l l  be made 
down drainage g r a d i e n t ,  t o  C'ochiti and perhaps below. 

. 

T h e  survey has been 

I1 

Suspended Sediments 

P a s t '  S tudies  - A gaging s t a t i o n  w a s  e s t a b l i s h e d  i n  1967 a t  t h e  
mouth of  DP Canyon and equipped wi th  s i n g l e - s t a g e  and cumulative I 

samplers  as wel l  as a channel  bed sediment t r a p  t o  determine t h e  
amount of r ad ionuc l ides  c a r r i e d  o u t  of t h e  d i s p o s a l  canyon i n  
s o l u t i o n  and wi th  suspended and bed ' sed iments .  I n  t h e  spr ing 
of 1968, four  cumulative samplers w e r e  i n s t a l l e d  i n  Los Alamos 
Canyon (one above t h e  confluence w i t h  DP Canyon and t h r e e  below) 
to es t ima te  d i l u t i o n  e f f e c t  with runoff  from Los A l a m o s  Canyon. 
Only one sampler su rv ived  the  summer runoff  i n  1968. The fo l -  

: lowing r epor t  i s  i n  p repa ra t ion .  

Purtymun, W. D . ,  ' , "Transport  of Radionucl ides .  i n  
Storm Runoff from DP Canyon, Los Alamos County;New 
Mexico; May through September 1967," U. S. G e o l .  Survey 
Admin. Rept. 

c 
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I n  summary of  t h e  above r e p o r t ,  p r e c i p i t a t i o n  on the  
dra inage  a r e a  of DP Canyon i n  t h e  surrmer of  1967 r e s u l t e d  i n  
23 runoff  even t s  i n  which 426 t ons  of suspended sediments and 
8 tons  of channel bed sediments w e r e  c a r r i e d  o u t  of t h e  canyon 
i n  30 a c r e - f e e t  o& water. Amount of r a d i o n u c l i d e s  c a r r i e d  o u t  
i n  s o l u t i o n  and w i t h  sediments i s  shown below: 

.Gross Alpha G r o s s  Beta-gamma 
E m i t t e r s  Emit ters  

Source . Q u a n t i t y  (Curies)  (Curies) 
. _. 

s o l u t i o n  30 Acre-feet  0 4 1  

suspended 
. sediments 426 t o n s  

bedload 
sediments 8 t o n s  

0.27 4 2  

0 0.056 

P resen t  S t u d i e s . -  Cornpletion of above r e p o r t  and t a b u l a t i n g  d a t a  
for 1968. 

Future  S tud ie s  - Based on r e g i o n a l  survey of channel  bed a few 
cumulative samplers f o r  t h e  c o l l e c t i o n  of suspended sediments - 
will be e s t a b l i s h e d  wi th  bed sediment s t a t i o n s  . 

111 

Soi l s  

P a s t  S tudies  - S t u d i e s  of soils developed i n  p l a c e  include 
l abora to ry  i n v e s t i g a t i o n s  of mineral  composition and ion -  
exchange c a p a c i t i e s  of soils.  A f i e l d  s tudy  of f a l l o u t  f r o m  
s t a c k  emissions w a s  made a t  DP West. The fo l lowing  r e p o r t s  
d e a l  with mineral  composition and ion-exchange c a p a c i t i e s :  

1. 

2. 

Chris tenson ,  C. W.,  and o t h e r s ,  1958, " S o i l  
Adsorpt ion 'of  Radioact ive Wastes a t  Los A l a m o s , '  
Sew. and Ind. Wastes, December, 1959, pages 1478789. 

S t a r i t s k y ,  1 9 4 9 ,  "Pe t rographic  E x h i n a t i o n  of Local 
S o i l s , "  L o s  A l a m o s  S c i e n t i f i c  Labora tory ,  LA-741, 
12 p. - - 

. 
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.@ .TO: H. Jack B l a c k w e l l  

LOS ALAMOS SCIENTIFIC LABORATORY . 
UNIVERSITY OF CALlrORNlA 
LO9 ALAMOS. NEW MEXICO I 

I 
I 

'6' DATE: March 13, 1 9 7 0  

3. Jordan and Black, 1958, "Evaluat ion of A i r  
P o l l u t i o n  Problem Resul t ing  from Discharge of  
Radioact ive E f f l u e n t , "  Ind. Hygiene J o u r n a l ,  V. 1 9 ,  
N o .  1, pages 20-25. 

P r e s e n t  S tudies  - A r e g i o n a l  survey is being made of soi ls  
developed i n  p l a c e  (see a t t a c h e d  s k e t c h  map). 

Fu tu re  S tudies  - Futu re  s t u d i e s  ._ . are . dependent - .- on r e s u l t s ,  of 
regional '  -'survey. -' 

- .- 

IV 

S o i l  and/or Tuff from D r i l l  Holes 

P a s t  S tud ie s  - S o i l  and/or t u f f  from d r i l l  h o l e s  have been 
ana lyzed  for  mois ture  c o n t e n t  and r a d i o n u c l i d e s ,  u sua l ly  re- 
l a t e d  t o  the  d i s p o s a l  of r a d i o a c t i v e  wastes  i n  s h a f t s  of p i t s .  
Samples of t u f f  have been c o l l e c t e d  f r o m  t h e  w a l l s  o f  s h a f t s  
p r i o r  t o  d i sposa l  for  background d a t a .  

The fol lowing r e p o r t s  d e a l  w i t h  s t u d i e s  r e l a t e d  t o  so i l  
and/or t u f f  from d r i l l  ho le s .  

1. Purtymun, W. D . ,  and Kennedy, W. R:, 1 9 6 6 ,  " D i s -  
t r i b u t i o n  o f  Moisture and R a d i o a c t i v i t y  i n  S o i l  - 
and Tuff a t  t h e  Contaminated Waste-pit  Near 
Technical Area 21 ,  Los Alamos, New Mexico," U. S. 
Geol. Survey Admin. Rept., 46  pages. (Copy should 
be i n  your  f i l e s . )  

"Movement of Plutonium Through Los Alamos Tuff , "  - i n  second ground - d i s p o s a l  conference:  Technical 
Se rv ices ,  U. S.  Department of C o r n .  TID-7628, 

. 

e 

2. Chris tenson ,  C. W . ,  and Thomas, R. G . ,  1 9 6 2 ,  

pp. 249-81. 

3. Purtymun, W. D. ,  ( i n  p r e p a r a t i o n )  "Disposal  of 
S lu r ry  and Cement Sludges Containing Radionuclides 
at DP W e s t .  

P r e s e n t  S tudies  - Completion of above . r epor t .  

-! 
I , 

. .  
I 
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.TO: H. Jack Blackwell  -7- 

LOS ALAMOS SCIENTIFIC LABORATORY . 
U N l V E R S l T l  OF CALIFORNIA 
LOB ALAMOS. NEW MEXICO 

DATE: March 13 ,  1970 

F u t u r e  S t u d i e s  - F u t u r e  s t u d i e s  a r e  needed t o  e s t a b l i s h  
background i n  d i s p o s a l  areas p r i o r  t o  d i s p o s a l  of wastes i n  
p i t s  o r  s h a f t s .  
ment of r a d i o n u c l i d e s  through so i l  and/or t u f f  are planned 
i n  d i s p o s a l  areas now i n  o p e r a t i o n  a t  TA-21, TA-33, and TA-54. 

for p u b l i c a t i o n ,  a g r e a t  many samples w e r e  t a k e n  and ana lyses  

d e t e r m i n e  the source  o f  same- so t h a t  c o r r e c t i o n  c o u l d  be made. 
Such r e s u l t s  appeared i n  t h e  monthly. or  q u a r t e r l y  o p e r a t i o n  
r e p o r t s  of t h e  A.E.C. I n d u s t r i a l  Waste Branch, l a t e r  t o  become 
LASL Group H-7 ,  and LASL Group H-6.  A s  such  t h e y  were more of 
a s c r e e n i n g  o p e r a t i o n  t h a n  a n a l y s e s  for a b s o l u t e  v a l u e s .  

F u r t h e r  i n v e s t i g a t i o n s  re la t ive  t o  t h e  move- 

i 
I 

I o p e r a t i o n s .  These r e s u l t s  were used t o  f i n d  anomal i e s ,  t o  

I n  a d d i t i o n  t o  the formal  r e p o r t s  and art icles prepared 

.- .. . m a d e  .as pa r t -o f  the o v e r - a 1 1 . . m o n i t ~ . ~ ~ ~ - . ~ f - _ f ~ e .  waste . d m p o s a l  
' 

I 

W e  hope t h e  above and enc losed  i n f o r m a t i o n  w i l l  s a t i s f y  
y o u r  needs.  

! 
I 

' 0  I I 

I 

Enc. 

xc: 

" W i l l i a m  R. Xennedy c 

2 - LAMS-516, c. 9 and 10;  2 - LAMS-516-A, c. 1 4  and 15; 
2 - LAMS-709, c. 1 8  and 1 9 ;  2 - LA-741,  c. 17 .and  18 
2 - R e p r i n t s  - Sew. and Ind .  Wastes, D e c .  1959, 

2 - R e p r i n t s  - Ind .  Hygiene J o u r n a l ,  V. 1 9 ,  #1, pp. 20-25 
2 - U.S. Dept. Corn., TID-7628, pp. 249-81 
2 - Map of A r e a  
2 - Sketch Maps 
2 - Group H-6 Repor t ,  "Standard S o i l  Sampling Procedures" 
2 - Group H-6 Repor t ,  "Standard A n a l y t i c a l  Procedure f o r  

S o i l s "  

pp. 1478-89 

H. J a c k  B lackwe l l ,  for OSD, ALO 
C. F. Metz, CMB-1 (w/o enc . )  
C. W. C h r i s t e n s o n ,  H-7 (w/o e n c . n  
H. S .  Jo rdan ,  H-8 (w/o enc . )  . 
D. D. Meyer, H-1  (w/o enc.)  
H. F. S c h u l t e ;  H-5 ( w / c e n c . )  . 
D. Baca, D-2 (w/o enc.)  
Mail & Records ( 2 )  (w/o enc . )  
H-6 File (w/enc.) 
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ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
1 0 8  ALAMOB. NEW 

' OFFICE MEMORANDUM 
Dis t r ibu t ion  DATE: July 10, 1952 

T. L. Shipan,  14. D. 

A t  O& Ridge, Brookhaven, and Hanford, and t o  a lesser e x t e n t  a t  other 
A.E.C . i n s t a l l a t i o n s  f a i r l y  elaborate surveys of eaviroilnental  coiiditions 
have been m d  are s t i l l  being c s r i e d  out. Compzretively l i t t l e  along 
t h i s  g e n e r d  l i n e  has been done a t  Los B l m o s , ~  m d  there  is et  the present 
time no rout ine stud;. of t h i s  s o r t  being cer r ied  out. 

It i s  obvious t h s t  conditions a t  Los Llanos Ere i n  n m y  w q s  q u i t s  d i f -  
Perent f r o x  those of other i n s t d l a t i o n s .  Xevertheless, a proposd 
r e c e n t l y  submitted t o  m e  bj Xr. Aubrey Dodd, Group 3-6, t h a t  we i n s t i t u t e  
such r survey must be regarded with approval. 
d iv ides  i t se l f  i n t o  t h e e  parts: 
(3)  assi7-y of s o i l ,  p l m t  l i f e ,  and perhzps animals. 

There mzy be a l i t t l e  question as t o  i i k t h e r  the  r e spons ib i l i t y  for  such 
work a c t u a l l y  rests with the  A.E.C. or with L.B.S.L. There cm be no 
ques t ion ,  however, a s  t o  who the individuals  t o  do sucn work would be 
i f  t h e  work is  t o  be done. I an therefore  requesting Messrs. Schul te , '  
Newell, end Dodd t o  consider t h i s  problem a d  prepare f o r  me a proposel 
as t o  what i n  t h e i r  opir,ion cons t i tu tes  an adequate and reasonable survey 
of environmental conditions i n  t h e  respect ive f i e l d s  i n  which they are  
in t e re s t ed .  

Such e. swvejr naturelly 
(1) eir sampling; (2) water  assw; 

I would l i k e  t o  make ce r t a in  prelimin&y comments. I n  the first place, 
we must agree a s  t o  the  general purpose of t h e  information t o  be gathered. 
We must be able t o  provide sz t i s f ec to ry  and reasonably complete enswers 
i f  an inquiry i s  ever mede a s . t o  whether or  not  the a c t i v i t i e s  of L.A.S.L.  
may a t  m y  time adversely Effect t i e  population of t h i s  and neighboring 
co-munities.  
not  rendering the  air  which peogle around here breathe unff t ;  t h a t  our 
local weter supplyyes w e l l  a s  t he  water supply or" neighboring commu-rlities, 
i s  not  Seing c o n t w n a t e d ;  and t h e t  we cre not d i s c h a g i n g  s ignif icant  
contamination i n t o  the  r%ver or into l o c d  streams. 
t o  assure surrounding fermers'and ranchers t h a t  t h e i r  c r o p s  m d  l ivestock 
are n p t  being adversely affected i n  any w a y .  

I be l i eve  tlrat ell of us if pressed would give q u a l i f i e d  answers t o  these 
ques t ions ,  end ye t  w e  r e a l l y  have very l i t t l e  actual  d a t a  t o  back up any 
statements we might mke. In planning e. program, however, l e t  us all be 
sure t h a t  t he  t a i l  does not start wagging t h e  dog. Ve a re  not embarking 
011- a research project ,  but I feel  ce r t a in  t h a t  w e  w i l l  ob t a in  all approval 
and encouragement for a well-thought-out , common-sense program designed 
simply t o  provide f a c t u d  date. which i n  t u r n  should provide the  answers 
t o  most questions which might be asked. 

We mxst be p r e p r e d  t o  s t a t e  with assurance t h a t  we are 

We must be prepared 

. 
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i 1 TO: Distribution -2- DATE: July 10, 1952 

I 

I 

I 

Under m y  program we w i l l  probably find certain studies which w i l l  be 
more or less continuaus, others which w i l l  require periodic observations. 
I would suggest at t h i s  point tha t  for a stzrter, a t  least ,  we  th ink  i n  
terms of producing 8 report on a l l  phases of t h i s  work four times e year. 
A t  the end of e couple of years it m a y  become obvious t h a t  satisfactory 
dztz c m  be obtained with less  frequext observations. 
is a bridge t o  cross l a t s r  ai. 
necessary motions end coisider doing th i s  work in  the simplest way 
consistent with adequate information. 

It has been suggested thzt  Z i l l  Kennedy be given the chore of a t  least  
&etting th i s  progrm started and serving as coordinetor. 
i s  not here t o  defend himself, but I believe that t h i s  w i l l  be satis- 
factory t o  a l l  concerned. In order t o  get the ba l l  ro l l ing  would Messrs. 
Schulte, Newell, md Dodd have the kindness t o  submit to me sometime 
before August 1 z tentative proposal as t o  whet seems t o  them e somd and 
reasonable program in  t'neir respective fields. 

That, however, . 

, 
In m y  event, l e t  us t r y  t o  avoid an- 

A t  the monent >e 

Health Division Lezder 

TLS : p l w  

Distribution: John Bewell ' 
Harry Schulte 
Aubrey Dodd 
Tom lirhite 
Norr i s B r adbxrg 
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I 





SUMMARY OF FECENT 
GROUND AND SURFACE WATER STUDlES 0 

May 28, 1952 

1, Test Holes: From the last week i n  February t o  date, pumping tes ts  were --. 

made on Test Holes #2 and #3. Samples collected during these runs were 

ana lped  both by the U.S.G.S. and the Industrial Waste Branch. 

i c a l  results obtained, indicated no contamination of the water discharged 

The analyt- 

from these two wells a t  t h i s  time. Test Hole #3 was pumped f o r  a period of 

30 days beginning February 27, 1952 and Test Hole #2 was pumped for 25 days I 

beginning April 10, 1952. 

' 2. Stream Samples: In  an effor t  t o  account f o r  t he  relatively high nit ra te  

content of water pumped i n  t he  past from Test Hole #U, dye tracing and 

sampling of t he  Pueblo Canyon stream has been carried out 5 times during the 

past 4 months. 

the Central Sewage Treatnent Plant; the ramaining run began a t  the Pueblo 

The s tar t ing point on 4 of these surveys was the outfall of 0 

. Canyon Sewage Treatment Plant, The terminus of each survey was at a point 

i n  the  Pueblo Canyon stream about 0.5 mi. upstream from Test Holes #1 and 

#U. Mheral analyses of the  samples collectsd were made by the U.S.G.S. 

while plutonium and nitrogen analyses were run by the Industrial Waste Branch. 

The data obtained strongly indicates that  the Pueblo Canyon stream feeds the 

aquifer of Test Hole #U. From comparative flow data and chemical analyses 

of the effluents from the two sewage treatslent plants and the industrial waste 

treatment plant discharging into Pueblo Canyon it may be shown that the sewage 

treatment plants are the major contributors of nitrate.  I n  regard to  radio- 

active contamination it seems desirable that additional study be made of the 

effect  of surface water on ground water, although none of the Pueblo Canyon 0 
stream samples contained more than 25 C/M/L (0.35 milli-micrograms per l i t e r )  

of Pu. T h i s  is especially t rue  i n  t he  case of t h e  shallow Test Hole #lA. 
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STANDARD FORM WO. 04 

Office Memordndam UNITED STATES a 
TO : C .  :!. Christenson, Chief, Indus t r i z l  

FROM : A r t h u r  E Sanitzry Zngineer, 

SUBJECT: SURFACE AMI GRUJND VAThX? CGWTA!IIiUTIO3 STUDIZ 

SYPEOL : RD :E : AEG 

DATE: June 15, 1953 

I was pleased t o  receive the  s t a t i s t i c a l  study of su r f ace  and ground 

water contamination a t  Los Alamos. Frankly, I was surpr i sed  the degree 

of contamination is as low as reported.  I would l i k e  t o  receive copies 

of any other reports along these l i n e s .  
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Period# # pH # Flow in Counts of lJu 'l'housand c/m/day of Pu 

- Oct, 50 1 2 3 1  2 -- a 1 2 3  
9 m -  

6-7 5.1" - .. 6.0 Il' 16d 8" 300 I. - 4  220 

1 2  3 Tbnsands of GPD per minute per l i t e r  

9 m  J 4 / 
2-3 6.7 6.5 6.0 ~ ucv  20* 8 *  1100' 57 8 

9-10 2.3" 2.5'' 5.8" 12' 13' 1 16400.' 2000~ 30 J 

18-11 6.1" 6.5J 5.8 1 O d  14 v 6 9200 2700 19 4 

12-13 4.6'5.5 /5.8fl 12 '  13 J 61 2.200' 940' 4bJ  

13-14 1.9'2.8 '6.0" l .3d U, 4 2 6900 I/ IloO I/ 16 
16-17 7.0{7.0/6.2' 14' 12 4'' 2800' 1200/ 16 
17-18 2.1' 7.4' 6.1 1 5  16 6 BOOy .330fl l4/ 
18-19 5.3"3.0 '5.6 I/ 15 27, 14 * 9500" 4.30" 2 6 ~  
19-20 7.OV6.7'5.8' IO* 12 19 I/ 1900. 1200 9 fl 

20-21 5.8' 6.8 "'7.0' . 1B 
23-24 2.3/ 3.7 /5.8" . 14 ' 
24-25 6.8d 7.0' 6.2 16 ' 
25-26 7.4t4.2f 5.9 I.% Y 

26-27 5.6 5.7 6.1 14 
27-30 2.7 4.4 5.9 -- 
30-31 4.9 7.0 6.0 13 

Avg. 13 , 
Max. ' 18 
Min . 10 
No. of Samples 16 

io fl 6 r/ 1O4oJ 120 19 
12 44 1750 Y 260 v'' 12 
P 0 1 6 J U 6 r  380' 36OV 1 9 '  

460 180 y 67 J 

270 120 28 
11600 

15 7 
27 . 19 
10 1 
u '13 



'the c/m/day of 
Flow' counts of Pu Pu Loading t o  Period PH 

Se t 1950 1 2 3 1 2 3 1 2 3 1 2 3 P- 
per minute per l i t e r  Canyon Theusand GPD # # #  

5-6 

6-7 

7-8 

e-9 

11-12 

120x3 

13-u 

14-15 

15-16 

16-17 

15-18 

18-19 

19-29 
20-21 
21-22 
22-23 
26-27 

11 14 

12 12 

1 2 1 3  

16 13 

. 12. 13 

8.4'8.1' 8.0 '12 * 16' 

4.4'5.0" 6.4' 12s - * 

- .' 5.4*6.4' 11" - " 

7.2 v l l -  

4.6 t 10 

- 5.8 .I - 
7.0J - '6.2'10' - 
2-91 5.3 r/ - 116 - 
7.4~ 7.0d 6.8 "11 - 
L.4v - - 14' - .I 

7.0 ' 7.0* 6.5 '14y 13 

- 99 110 14 

- - 9 1270 

l.3.'- -2000 * 

0 1130 .I - 60'. 

- 450 390 - 
- 1320 ' 39' u I. 

5 J 3 6 0 0 ~  390 ' 26 - I/ 480 - 

/ 

2,000 - I  - 
4,600 5400 - 

77,500 - - 
C . Z O 0  &'/O 

77,000 

98,500 79500 - 
24,800 40,900 3360 

2,700 " - *' 1700 

- - 6100 1 

12,000 L - .# - "  
76,000 

- - 950 y- 

43,000' - - 
19,000 ' A -  1- - 
55,500 

191,000*19,100 " 500 " 

3.0' 5.5 ' 5.9' 18'. 18' 
28-30 6.5 7.0 .'6.1d 23(2 days)' - 200 v - 
Average 12' U+ r' 13 y' 890 ,, 420 fl 40 ' 
Max. u+" 16 Y' a 3600 v 1600 J loo e 
Min. 10' 12y 3 ' 44 ". 23 I/ 3 "  
No. of Samples 17.' 8 ' 8 J 16 12. l l f  

Remarks 
ny r'V/hy 

i 
i 

. i  
i 
I 

3 - 

D 

0 



No. of Samples 7 . 4 5 4 5 7 

1. Tech Area Outlet a t  Edge of Canyon 

3. H r a l f  mile point downstream from edge of c'myon 
2. Quarter mile point downstream from edge of canyon 
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I n t r o d u c t i o n  
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L 
L c 
c 
4 

U 

I 
1 

T h i s  r e p o r t  p r e s e n t s  t h e  radiochemical a n a l y s e s  of 

water c o l l e c t e d  from s u r f a c e  and groundwater s o u r c e s  from 

July 1967 through June '1969. Sampling p o i n t s  i n  t h e  Los' 

Alanos a r e a  =re shown i n  Figure 1. 
-- --- . . .  

The data  a re  presented i n  two p a r t s :  (Sj canyon 

d i s p o s a l ,  and (XI) area moni tor ing .  Water samples were 

collected b y  pe r sonne l  of t h e  U. S. Geological Survey and 

Group H-6. 

Radiochemical a n a l y s e s  were made by Group H-6. Pro- 

cedures  used for sample p r e p a r a t i o n  and gross alpha, beta, 

and gsma s c r e e n i n g  a re  o u t l i n e d  i n  Eladioassay Procedures  

for  Environmental  Samples (1967) - Ref (1). The determi- 

n a t i o n  of specif ic  alpha emitters w a s  performed us ing  an 

a l p h a  spec t romete r  and i n t e r n a l  tracers f o r  recovery  

c o r r e c t i o n s .  P u r i f i c a t i o n  and c o n c e n t r a t i o n  were done b y  

i o n  exchange and e l e c t r o e e p o s i t i o n  o r  by c o p r e c i p i t a t i o n .  

Uranium was determined f l u o r o m e t r i c a l l y  u n l e s s  s p e c i f i c  

uranium isotopes were r equ i r ed .  Each sample w a s  analyzed 

f o r  c e s i u m  (137Cs) ; however, on ly  d e t e c t a b l e  amounts are 

r e p o r t e d  i n  tables.  D e t e c t i o n  l i m i t s  f o r  r a d i o n u c l i d e s  
I. 

II 
L r: 

are i n  t h e  Appendix. 
I. 
L 
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I 

Canyon D i s p o s a l  Areas 

c 
r bd 

L i q u i d  wastes c o n t a i n i n g  r ad ionuc l ides  were c o l l e c t e d  

th rough  acid vmste l i n e s  and were treated t o  r e d u c e  t h e  

r a d i o a c t i v i t y  p r i o r  t o  t h e i r  release i n t o  canyon d i s p o s a l  

a r e a s .  The major waste t r e a t m e n t  p l a n t s  are located at  

TA-21, which releases e f f l u e n t s  i n t o  DP Canyon, and  a t  

TA-50, which releases e f f l u e n t s  i n t o  Mortandad Canyon. 

Waste wate r  and sewage e f f l u e n t  are released in to  Los Alamos 

Canyon from TA-2 and TA-41. 

A 

D P  Canyon 

D P  Canyon heads on the p l a t e a u  and has a s m a l l  drainage 

area. The canyon is t r i b u t a r y  t o  Los A l a m o s  Canyon near 

t h e  c e n t e r  of t h e  p l a t e a u .  The stream flow i n  the canyon 

is i n t e r m i t t e n t  from storm run-off and from t h e  release of 

t r e a t e d  low-level r a d i o a c t i v e  l i q u i d  wastes and  sewage ef- 

f l u e n t s  from TA-21. T h e  major l o s s  of stream flow occur s  

i n  t h e  lower canyon .where t h e  a l luv ium t h i c k e n s .  

T h e  wvaste t r e a t m e n t  p l a n t  releases about 250,000 

g a l l o n s  of treated low-level l i q u i d s  a month, a n d  t h e  



seviage treatment p l a n t  r e l e a s e s  about 500,000 g a l l o n s  of 

e f f l u e n t  p e r  month. Storm run-off adds t o  t h i s  volume of 

flow. 

Radiochemical a n a l y s e s  of water f r o m  t h e  f o u r  s u r f a c e  

water s a p l i n g  s t a t i o n s  are l isted i n  Table I 

B 

Los Alamos Canyon 

Los Alamos Canyon heads on t h e  f l a n k s  of t h e  mountains 

t o  ,the west of  the p l a t e a u  and c u t s  a c r o s s  t h e  p l a t e a u  t o  

t h e  Rio Grande. I t  c o n t a i n s  a n  i n t e r m i t t e n t  stream i n  t h e  

western t h i r d  of t h e  p l a t e a u  from t h e  release of waste 

water from TA-2 and TA-41 and f r o m  storm run-off. 

Radiochemical a n a l y s e s  of  water f r o m  w e l l s  LAG1 t o  

L4O-1.8 show o n l y  m i n o r  t r a c e s  of r a d i o a c t i v i t y ;  however, 

east of the junc t ion  of DP Canyon with Los Alamos Canyon , 

at Well LAO-2 there is an i n c r e a s e  due t o  inf lom from DP 

Canyon. Radiochemical ana lyses  are l is ted i n  T a b l e  11. 
P 

C 

Nortanclad Canyon 

Ivlortandad Canyon heads on the P a j a r i t o  P l a t e a u  and 

is t r i b u t a r y  t o  t h e  Rio Grande. About 30.5 m i l l i o n  
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---_ l.- - . .. Table I Radiochemical A n a l y s e s  

Date of 
Source Collect ion -----..-- .- 

IP Canyon I 
I 12-5-67 
I 

DPS- 1 
4- 30-68 
6-19-68 f 

DPS-1 
DPS-1 ’ 10-4-68 ! DPS-1 
DPS- 1 5-5-69 
DPS-2 12-5-67 
DPS-2 . 4-30-68 
DPS-2 6-19-68 
DPS-2 5-5-69 
DPS- 3 12-5-67 
DPS-3 4-30-68 

I DPS- 3 . 6-19-65 

-- - --- -- - .-_ - 

-- - -_---.---- 

I ! 
, 1 .29  f 0.10 .34,390 f 9701 M) 
1.97 k .15 

,8 .46  f .72 
3.13 f .15 
4.68 f .22 
*63 f e09 
-44  k -07 

1.20 f .16 
2.19 f .12 

ND 
. 1.65  f .14 

1 .19  A .18 
2.81 2 .15 

I 

! 

I 

i 

I 
I 
I 
I 
i 
i 
I 

i 
- 1  

I 
! 

N D m  
. N D  
.ll f .03 
.14 f .02 
.16 f .03 

-I 

-- 

- .  

. - -  

.- . . _  

32,820 f 950 ND 

1,990 f 300: ND 

2,740 f 270. ND 
4,220 f 340’ ND 
2,110 f 240 ND 
2,260 k 380 ND 

I 5,240 f 380 .21 f .18 

. .- ND -.-. . -3,490 ?- 400. 

310 k 150 . ND 
1,560 f 200 .21 f .is 

1,120 f 330 .19 f .17 
ND. .35 f .23 
ND ND 
ND . .19 f .17 

ND 

1,330 f 190 ND 

.- - N D .  _. ND 
-I 

ND -I 

! 

1 ! 

I i 



':\Yat&r ;from'DP Canyon 7 '  Continued . --.-....- 
~ I .  

-9  

I 
!.l * :  ' k 2 . 4  28,600-f  200  
1.10 f .88 22,00O,f'200 
13.9 f 8x1 I i i , i 6 0  *. 150 
54.8 f 2..3 , 877 ?: 9 
70.3 f . .  3.6 . - .  l , l l O . . * - 2 1 - -  

i 1.40 f .45  ~ 5,810 f"100 
I1.70'2 .74 3,380.,f 7 0  
I .3 . .7 -+ ,1;3  1,860 f 6 0  ' 

j 33.1 f 1 . 6  349 f 14 i 
i 3.30'2 .80 2.260 f 6 0  ._ 

- . - -- 
I 

I 
! 

.- . .-- 
i 
1 

1.06 + , . 5 4  3,470 f 70 I _ _  
~ . . 

- 8 . 5  f 1 . 4  2,890 k 7 0  
14.4 k 1 . 9  503 f 15 
! . 0 5  f .38  632 f 31 . 
1.56 f . 5 0  517 f 37 . 

i 1.13 f . 3 0  352 f 13 ! 
' ! . 4 0  f . 29  271 .+ 12 ' 

,L.25 f . 95  589 f 17 

I 

II 

I I I 

9- 

. ---- 
I 
I 

i 

! 

i 

i 
I 

' i  
I I 

! 

.. ._--. 
I 

1 

I 
i 

I 



Date of 
Source . . Collectio? ./ i 

1 

microcuries -er li 

PI' 
gross a lpha  gross beta gross  gamma 

low9 x_ loo9 loo9 --- -- --..-_ -- --- _. .- . -_--- t- 



: * .03 f .01 ND ND 1 1 

i 

iD ' ;  -05 f .01 . 
; 

I 

ND . t 1.5 f .4 i f 

i .  
I 

' I  
i 
! 

ND : 1-3 f = 4  
ND . .  ND 

ID ND. 
ID Nn 
ID ND ND N D -  . -  
+ O, 01 -Q* 13 ' f - -O* 03, __-. .m  --_.____ I- 
ID ND M) 'ND 
ID ND ND 
ID e04 f 001 ND .9 f . 4  ; .  

ID 
ID 

. . -.-_. - -- 
.7 f . 4  

I .05 f .01 356 . 2.0 f .4 : 
114 : 2.0 f -4 . .  

ID - .- .. -06 f 004 . - __ . .  ND - - - -- -- ND. -. I 

+ - 1  . . .08 f e 0 2  183 , 2.4 f .4 I 

ID e24 3 e03 68 . 9  f .4 : 
ID . .05 f .02 , 214 , 4.9 f 1.9 .: 

ND I 

ND 223 -- 
ND 70 .7 f . 4  : 

.03 2 .01 ; 508 I 1.7 f .4 I 

222 .8 f - 4  i 

ID 
I D .  
2 _-- -02 _... . -- -15 f -03-.- .__ ' 84 
ID 
ID 
ID ND 71 ! 

ID .05 f .03 59 . 1.4 f .4 : 
k .01 .04 2 .01 53 1.8 f . 4  
ID ND 55 ND 
ID , .03 2 .01 . 5G .9 & .4 
ID - .05 f -02 . 126 ND 
ID ND 70 1.8 f .4 
ID .13 f .04 . 70 .6 f . 4  I 

ID M) 61 . 9  f . 4  
f ..- 03 -25 * . . - *05- .  . .-..---75-----...- ND. 
ID .04 f .01 . 51 ND 

.9 f . 4  
- -  r "  _. ---. -- 

, .06 f .02 i 
ND 

! 

I 

I .  
I 

I 

I 

i 

I .  
I 

I 

! 

I i 
1 

I 
... 1 

0 .  ! 



e 

, 

I 

I 

! 

i 10-4-68 
! ' LAO-1 a ! 5 5 - 6 9  

LAG1.2 ! 5-5-69 
LAO-1.8 f 5-5-69 

I LAO-2 : 12-5-67 
! LAO-2 ! L 4-29-68 
I LAO-2 . 6-19-68 
1 LC.0-2 ! 9-30-68 

I 12-5-67 
I LAO-3 . 4-29-67 
i - M0-3--. 6-20-63 

LAO-3 . 9-30-68 
: 5 - 5 4 9  i LAO-4 I 4-29-GS 1 LAO-4 1 6-20-58 

i L\o-4 . 1 0 - 4 6 8  
i L A p , O l C l  1 I. 5-5-69 

i 
U.0-5 i 10-4-68 

I LAO-5 5-5-69 
' 

1 0 - 4 6 8  
i LAO-6 ! 5-5-69 

i 

-- .--- 

i 5 5 - 6 9  
. !  

I 

I LA-2 i LAO-3 

i 
I u.0-3 

: LAO-4.5 i 5-5-69 

! LAW6 i 
, I  I 

! 

I 

... _ .  

I 

I 

1 

' 0.09 f 0.03 : ND. ND 
0- L M) -9 - 

I 
I 
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I 

a 

I 

I 

I 

I 

gallons of low-level  x d i o a c t i v e  l i q u i d s  from the. t r ea tmen t  

p l a n t  were released i n t o  t h e  canyon d u r i n g  the two-year 

p e r i o d  a t  a monthly average  o f  about 1.3 m i l l i o n  ga l lons .  

Waste water and s t o r m  run-off d u r i n g  t h e  two-year period 

exceeded 36 m i l l i o n  g a l l o n s  and served  t o  d i l u t e  t h e  lowv- 

l e v e l  l i q u i d s  about  1 t o  1. 
- ... - -. 

Radiochemical a n a l y s e s  are l i s ted  i n  Table 111. 

XI 

Area Monitor ing 

Monitoring of s u r f a c e  and groundwater d u r i n g  t h i s  

period c o n s i s t e d  of c o l l e c t i o n  and a n a l y s e s  of water i n  

areas o u t s i d e  the canyon d i s p o s a l  area. The m a j o r i t y  of 

these sam2les were collected i n  t h e  Los Alarnos area; 

however, some of these samples were c o l l e c t e d  i n  o u t l y i n g  

areas of Eio Arriba and Szn ta  Pe Count ies  i n  New Mexico 

and i n  sou the rn  Colorado to establish background of 

s u r f a c e  water p r i o r  t o  complet ion of t h e  San J u a n  Divers ion  

Project. 
I 

I 
i 

I .  
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[surface Bat& 
Gaging' S t q .  1 I 12-6-67 

1 I - I  
i I ND - N o t  Detectable ! 1 

I ! 1 1 I 



?' . 8 

--*-- - 

! m i u m  plutonium 
: 38 ' Pu) . -(239Pu) 

- _-_-_ -.--_ -I . - r 

micro grams/ 
m i  11 il it er 

uranium ' 

(natural ) 
t r i t ium 

(31) 
x 10I6 ---.- -- ---- 
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b 
L c 
'. 
L 

/. 
I 

I .  

I 

I 

A 

%ly Wells 

Six-teen supply wells r a n g i n g  from S70 t o  2 , 500 ft .  

deep, furnished about 2 . 5  b i l l i o n  gallons of water t o  the 

community and iaboratories d u r i n g  tho  two-year period. 

The wate r  is pumped from t he  main  a q u i f e r  i n  the Tesuque 
-- - . ---- --._.. - _- and ~ ~ - ' F ~ - ~  - y-c--- 

L na I, i ons .  

Xadiochemical a n a l y s e s  are given i n  Table IV. 

B 

Test  Wells 

The tes t  vells are z e n e r a l l y  d r i l l e d  i n t o  the m a i n  

a q u i f e r  which is the s o u r c e  of water supp ly  for Los Alanos.  

Zadiochemical analyses of water f r o m  t es t  wells are 

l.istet! i n  Table V. . 

- c  

Spzings i n  t h e  area are u s e d  as p a r t  of the monitoring 

ne twork .  

Radiochemical a n a l y s e s  are l i s t ed  i n  T a b l e  V I .  

. .  
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f 
' D  . -06 f .02 . ND ND 
89 ND ND ' 1.1 f . 4  . 4. 
1 3  ND ND . 9  f . 4  : i 

D ND 'ND 1.3 f . 4  ! 

I 

I 



, 

gross alpha gross b e t a  D a t e  of 
x 10- x low9 -. - ~ .-.- --- ---._-- 

I 

1 Source . Col lec t ion  
gross gamma 

-.. - x 10- 

! 

ND - Not Detectable : i i I 

i 
! 

I 1 1 f 4  ; -- 5-1-68 : ND j 
I 

I 1 4 f 4  i I- 

I 
ND 

Ti/- lA 
17V-lA I 6-10-68 1 

I 
1 

-- I 
I i 
I f 
t 

I i 

I 
. I  ! 

I 
I '  

1 -  ~ i '  I 

I 

I 

I 

!- 
i 
I 

I 

1 

i 

! 

i 
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I 

---.. .. . Table VI Radiocl 

Date of 
Source_- Col lec t ion  

I 

microcuries 

gross a lpha  gross be ta  gross ganuna 

loo9 loog -.--. - - .-_ .--.- -_-.. _. 
I rn e: 

1 
- 

.Bzsalt S p i .  5-1-68 . ND 4 7 2 . .  ND 
;Basalt Spg. I 5-12-69 1 m 4 f l  . ND 

4 f 2  ! ND 
1 

! 
I i ! lLos Alamos 

Spg. 12-6-67 i 2.5 f: 1 . 4  
. _ .  - .. - . -.--- ! L o s s - ; - -  -- 

S p g - ;  5-12-69 ' ND I 5 * 2  ND 
Sacred Spg. I 12-6-67 : ND N D . ,  ND 
Sacred Spg. 5-12-69 ND 4 f 2  . ND 
Indian Spg. 12-6-67 2.8 f 1.4  i 11 f 2 ND 
Indian S p g . .  5-12-69 . ND 5 f 1  ND 
La l ies i ta  . F. ----- 

;La LIesita : 

'American Spg. 12-7-67 
.American Sgg. 4-23-69 
.. Wat cr .C anyp n ___ 12-7-6 7 
Arnisted Spg. 4-24-69 

iSamyer Spg. i 7-12-68 
Sawyer Spg . ' 4-21-69 

SPea ; 12-7-67 

spg . 5-16-69 

;Doe Spring ' 6-20-68 

-. .. . 
ND 

: 4.3 k 1.7 : 
. 1.s f 1.2'. 

N D .  
2 . 0  f 1.2-- 

ND 
ND 
ND 
ND 

15 f 
7 "  
3 f  

.- 6 f  
3 f  
ND 

4 f  
3 f  

2 
2 
1 

.2 ... - - 
1 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

580 f 360 
1 
1 

! 

i M) - Not Detectable  i 

i I 

.-- _-- -_. I 

: 
I 

I 

I '  

I 

: 
I 

i 
! 
i 

1 

! ! 

I 

I 

I 
I 
1 

I 

. .- 

I 

I 



m i  crogra,ms/ 
milliliter' 

- -  uranium 
(natural  ) 

in- 3 
_-. 

ti%:liIit.er 
tonium I.Dlutonium I t r i t i u m  ' 

I 4 ,:ND m 
:m ND 
,' M) .05 f . 0 1  

5. M) ND 

. .*ND .03 f . 0 1  , 

:ND ND 
I ,*ND ND 
ND ND 

I 
I M )  ND 
i '  

5,. 

I 

.c . 

.. _.--  - 

j .ND ND 
-.- .. - .  ~ ! -  

I ND m I .  

m f 1.9 f 0.5 
ND 1 . 0  f . 5  . 

1 

I 

: 
ND ND 

-- - - -  
ND * 1 . 0  f . 4  ; 
m 1 . 5  f .4 , 
ND * 1.6 f . 4  ' 

ND . 1.6 f . 4  
ND .9 k . 4  

ND 
ND 
ND 
ND 
ND 
ND 
ND 

.30 f .05 

ND , 1 2 . 0  f 1 . 9  
ND ND 
ND . 5  f . 4  . 
ND - . _ . . -  1.3 k - 7  . 
M) ND 
-I 2 . 5  f . 4  
ND ND 

. 4 .6  f 1 . 9  ' II 
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D 

Streams 

Streams sangled  d u r i n g  this p e r i o d  are o u t s i d e  t h e  

pro,sct area. The szmples were c o l l e c t e d  t o  o b t a i n  back- 

ground data. Rio Blanco, L i t t l e  Navajo, and Navajo R ive r s  

are i n  the San Juan drainage; however, t h e y  w i l l  p rov ide  a 

part  of ~ ~ e ~ ; a ~ e r - - ~ ~ v e ~ ~ ~ ~ - - - ~ n ~ o ~ h ~ - - R i o  Grande when t h e  

San Juzn Divers ion  P r o j e c t  is completed. 

-.- -- - ~ - _ .  

Radiochemical  a n a l y s e s  are listed i n  Table VII. 

E 

Rio Chama and Rio Grande 

Water Samples from t h e  Izio Chama a t  Chamita and from 

t h e  Iiio Grande at Enbudo and C o c h i t i  (P ig .  2 ) ,  are c o l l e c t e d  

one  t o  t h x e  times a month and are conpos i ted  for a three-  . 

month pe r iod .  D a i l y  samples c o l l e c t e d  from t h e  R i o  Grande 

a t  O t o v i  a r e  conpos i ted  for a three-.month period fo r  a n a l y s i s .  

Radiochemical a n a l y s e s  are listed i n  Table VIII. 

. .. 
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APPEIDiX 

Detect ion L i m i t s  of Radiochemical Analyses 

R a d i o a c t i v i t y  

Rzdionucl ide  

Gross. alglia 

- or 

GZCSS beta 

Gi-oSS g m i  

Plutonium (238~u) 

Plutonium ( 2 3 9 ~ )  

T r i t i u m  (%) 
Uranium (Hatural) . 
A m e r i c i u m  ( 2”kn) 

Ces ium ( 1 3 7 ~ s )  

Radium (22GRa) 
Uranium ( 234u) 

90 Strontium ( Sr) 

N i c r o c u r i e s  per n i l l i l i t e r  
Limi t s  of Detec t i c in  

6 :: 

1 

3 .4  
-11 

-11 
1 x 10 

1 x 1 0  

5 - 4s 

-11 

7 

4 x 10 

1 x 10 

2.3 3: 10- 

1 . 5  x 10’lc 

1 x lo-11 
11 .  5 x 10- 

*Xicrograms per m i l l i l i t e r  
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E 

I n t r o d u c t i o n  

This  report p r e s e n t s  t h e  rad iochemica l  a n a l y s e s  of 

w a t e r  c o l l e c t e d  from surface and groundwater s o u r c e s  i n  

t h e  p e r i o d  J u l y  1969 through December 1969. Sampl ing  

p o i n t s  i n  t he  Los A l a m o s  a r e a  are shown on  Figure 1. 

The d a t a  are p resen ted  i n  two parts: ( I )  canyon 

disposal, and (11) area monitor ing.  Water samples  were 

c o l l e c t e d  by pe r sonne l  of t h e  U. S. Geologica l  Survey 

and G r o u p  H-6. 

Radiochemical a n a l y s e s  were made by Group H-6. Pro- 

c e d u r e s  used fo r  sample p r e p a r a t i o n ,  gross a l p h a ,  b e t a  

and gamma screening  are o u t l i n e d  i n  Radioassay Procedures  

for Environmental  Samples (1967) - R e f  (1). The deter- 

minat  i o n  of specific a l p h a  emitters w a s  performed using 

a n  a l p h a  spec t rometer  u s i n g  i n t e r n a l  t r a c e r s  f o r  recovery 

c o r r e c t i o n s .  P u r i f i c a t i o n  and c o n c e n t r a t i o n  w e r e  done by 

i o n  exchange and e l e c t r o d e p o s i t i o n  o r  by c o p r e c i p i t a t i o n .  

U r a n i u m  was determined f l u o r o m e t r i c a l l y  u n l e s s  s p e c i f i c  

u ran ium i s o t o p e s  were required.  Each sample is analyzed 

for cesium (13'Cs) ; however, o n l y  detectable amounts  are 

r e p o r t e d  i n  tables. D e t e c t i o n  l i m i t s  f o r  r a d i o n u c l i d e s  

are i n  t h e  Appendix. 
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Canyon Disposal  Areas 

Liquid wastes conta in ing  r ad ionuc l ides  are c o l l e c t e d  

through ac id  waste l i n e s  f o r  p rocess ing  a t  waste treat- 

ment p l a n t s  t o  reduce t h e  r a d i o a c t i v i t y  p r i o r  t o  t h e i r  

r e l  easeinfo-D.P-and2,Ior-t and ad-C anyons41'laste-matex-used 

f o r  coo l ing  and i n d u s t r i a l  process is re l eased  i n t o  Los 

A l a m o s  and Sand,ia Canyons. 

A 

D P  Canyon 

DP Canyon has a s m a l l  drainage area and is a t r i bu ta ry  

t o  Los Alamos Canyon near t h e  c e n t e r  of the p l a t e a u .  The 

canyon r ece ives  l i q u i d  wastes processed a t  t h e  treatment 

p l a n t  at TA-21 and a l s o  some sewage e f f l u e n t .  T h e  waste 

t rea tment  p l a n t  released about 1.5 m i l l i o n  gallons of 

t reated l i q u i d  wastes dur ing  t h i s  per iod  w h i l e  sewage 
I 

I 

i 
I 

I 
I .  

e f f l u e n t s  amounted t o  about 3 m i l l i o n  ga l lons .  

water . 

and 

Radiochemical 

sampling s t a t i o n s  

SI 

ana lyses  of water from 

i n  D P  Canyon are shown 

the  surface 

i n  Tables S d 

I 
2 
L 
L 

? 
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Source Collect  ion 
Date of 1 

DP Canyon 
. DPS-1 8-5-69 8 

DPS-1 11-4-69 
DPS-2 . 8-5-69 
DPS-3 8-5-69 
DPS-4 8-4-69 

Sewage 8-5-69 
DPS-4 1 6-220'6 9 

- -  
11-4-69 

8-5-69 
LAO-1 
LAO-1.2 
LAO-1.8 8-5-69 
LAO-2 S-4-69 

. .  
. .,. . 2% 

' .. 
I .  >,: : ",.' ':.M . , . .. 2. .w.? 

, ._.  , . ' "..;+::,:*.! .+* . , ,'.. ;f 
gross  a lpha gr-oss beta" gross+.:g@ma 

. .rig "< 
. ' : :*s 

- 

5,940.-*.,4i?O 
J,530,f 3% . r  z-3 

. 
. I  . il I P .  

I * I  

.., x. ioA9'-  .- . ' X  : l o  ,\'' ::-p 

44.3 * 4;7 . 748:.* 11 . ND y=?i 

1, 080 f 360 

. ,!A 2 

.x log9 

14.'0 f 2.7  2,850 & : 2 0  
4.0 2 1 . 6  1,159 f'.13 

26.9 f 3.7 1,037 f 13 '  I ,  8lO+ 36.6 r-.."; 

1.7 f 1.2 511 f 9 410 3 360 

1.7 k 1.2 13 f 2 - '.,I 
3.2 f 1.5 209 f 6 

ND . %s;; . *, 
. 4, 

.. . .  - - .. 
' ,  2' 

-. 
ND 39 2.3 . S I  

. N D  42 k 3 580 $ 360 

1.9 f 1.1 4 f l  N D :  
2.3 f 1.2 86 f 4 

1.5 f 1 . 0  6 2 2  --ND . ;, 

N D '  . .  

Sandia Cany 
scs-1 
scs-2 
SCO-4 

u.0-2 
LAO-3 

9-5-69 
9-5-69 
9-5-69 

68 f 3 * I 5 3 f 3  
11-5-69 

8-4-69 1.5 f 1 .0  
1,110 f 36Q 

:, . 

8-4-69 
LAO-4.5 8-469 
LAO-4.5 11-4-69 
LAG5 8-4-69 

near  LAoI l  8-11-69 N D -  

ND 1 0  f 2 
ND 8 f 1  

1.3 f 1-1 4 3  1 
ND 7 * 2  

ND 13 f 2 

ND 
ND. 
ND 

8 f 2  
10  f 2 
.ND . 

600 f 360 
m ,  
ND. 

Nortandad C 
lIC0- 3 
1JCo-4 
kEO-4 
MCO-5 . 

IrlCO-6 
MCO-7 
LICO-7.5 
XCO-8 . 
G S - 1  
Mcs-3.9 

nyon 
9-8-69 
9-8-69 

11-6-69 
9-S-69 
9-8-69 
9-8-69 
9-8-69 
9-8-69 

9-8-69 
9-5-69 

6.7 f 2.0 93 f 4 
ND 77 2 . 4  

'6.7 f 2 . 0  188 k 5 
ND . 2 8 f 2  

6.7 f 2.0 26 f 2 
7.7 f 2.1 6 * 2  

ND 69 f 3 
1.8 f 1 - 2  36 f 3 

ND 142 f 5 
6.7 f 2.0 148 f 5 

410 ?: 360 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

~~ 

I -1 ~ ~ 

I 

-~ 



kg’$f ’ ; 02’ 
4%. o.pg 
o&*. oi 

:r: . 
. 3- 

m 
.‘,ND 
‘3 

t 
’ 

’ ‘m 
., ND 

.ND 

: N D  
.<ND 
ND 

. N D  

L5.f 0.02 

N D ’  

-ND 
ND 
ND 

. 83  f .OS 
0.99 a* oioa 

-04  f - 0 1 ,  

ND 
0.07 2 0.02 

ND 
.05 5 .01 
. 4 3  f .04 

0.78  f 0.06 
. o s  f .02 
. 0 3  f .01 

ND 
ND 
ND 

.06 f .01 

.I ND 

‘ - .440 f 5 
372 f 7 

. 53 k- 5 
18 f 5 

21.f 5 
ND 

‘19 f 5 . 
18 f 5 

211 li: 5 

192 f 5 
56 f 5 
41 f 5 
3 2 f 5 ’  
50 f 5 

-- 

9 f  5 
7 f l  
ND 

17 f 5 
18 2 5 

27 f 5 
17 f 5 
21 f 5 
33 f 5 

134 f 5 
428 2 7 

ND 

17 2 5 

. .  

ND 
. 03  f .01 

-- 
-9 

1 -9 

1 . 3  f 0.4. 

* ,  i 

ND 
1 . 5  f 0 .4  

ND 
1.1 f .=4  
2 .2  f 4 
1 . 0  f 0.4 
1 .0’ f  4 1 

ND. . 1 
.8 f . 4  

.6 f .4  
ND 

1 . 5  f . 4  1 

3 . 1  f . 4  
ND 
ND 1 

! 

. 9  k .4  
ND 

3 . 6  f 0 . 4  1 

. 7  f .4  

. 6  f . 4  
ND 
ND 
ND 

.7 f .4  
1.2 f .4  

1 

\ 

1 

27 f .03 
13 f 001 
33 f 0.05 
16 2 .01  

ND 
’. ND 

15 f .02 
M) 

12 f . 03  
!2 f .02 . 

.35  f .04 

.17 f .02 
0.14 f 0.04 

.10  f 002 

.07 & .02 

.03 +, -01 

.24 f - 0 3  

.04 +, -01 

. o s  f 002 

.17 f -02 
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TABLE I1 

Supplemental Radiochemical Analyses of Water from DP and Mortandad Canyons 

Source 

DP Canyon 

DPS- 1 

DPS-1 

DPS-2 

DPS- 3 

DPS-4 

DPS-4 

Sewage Eff luent  

llortandad Canyon 

MCO- 3 

E O -  G 

h.IC0- 7 

nico-7.5 

GS- 1 

Date of 
Col lect ion 

8-5-69 

11-4-69 

8-5-69 

8-5-69 

8-4-69 

10-22-60 

8-5-69 

9-8-69 

9-8-69 

9-8-60 

9-8-69 

9-5-69 

A m e r i c i u m  
(Ama ) 
x 10'~ 

4 . 2  f 0.2 

1 . 8  1: *1 

1 . 2  k .1 

1.0 f .1 

m4 f .1 

.7 1: .1 

.07 k .02 

.-- 
I-- 

--. 

M i  crc 
Strontium 

(sr9 O 2 
x 10- 

857 A 26 

423 A 16 

I-- 

532 1: 20 

I-- 

--. 

urics per fiil 
Cesium1 
(Cs137) 
x lo-, 

5,700 f 400 

1,270 1: 270 

350 k 280 5 
! 

. 530 k 250 

370 f 2 0 i 
490 +, 240 

ND 

N D '  

N D ;  

0.32 1: 0.24 

--- 

ND 

ND 

ND 
e-- 

ND 

Uranium 
.(ua 34 1 
x 10-9 

18 .6  2 1 . 0  

9 . 0  2 1 . 3  

81 .5  f 4 . 8  

54.1 5 3.1 

2 . 1  * .2 

2.1 1: 0.3 

--- 

I-- 

-I- 
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Los Alamos Canyon 

Los Alamos Canyon heads  on  t h e  flanks of the mountains  

west of t h e  p l a t e a u ,  c u t s  across t h e  p l a t e a u  to t h e  Rio 

Gi-ancle. I t  c o n t a i n s  a p e r e n n i a l  stream i n  t h e  w e s t e r n  

p a r t  of t h e  p l a t e a u  vrith n a t u r a l  f low and w i t h  t h e  r e l e a s e  

of vraste-v~ater-.and_sewaee - cff l u e n t  from-”A-2- and-TA=414-- 

Only d u r i n g  heavy thunder  showers  does s u r f a c e  flow reach 

the Iiio Grande. The flow i n  canyon recharges t h e  stream 

connected  a q u i f e r  i n  t h e  a l luv ium.  

Radiochemical a n a l y s e s  of water from o b s e r v a t i o n  wells 

(LAO) i n  t h e  a l luv ium and s u r f a c e  water i n  Los Alamos Canyon 

are shovm i n  Tab le  I. 

C 

Sand ia  Canyon 

Sand ia  Canyon heads o n  t h e  p l a t e a u  and t r e n d s  east- 

ward t o  t h e  R i o  Grande. The canyon c o n t a i n s  p e r e n n i a l  flow 

i n  t h e  upper reach due  t o  release o f  e f f l u e n t  from t h e  

power p l a n t  and sewage t r e a t m e n t  p l a n t  a t  TA-3. Only during 

e x c e s s i v e  summer thunder  showers  does  runof f  i n  the canyon 

reach t h e  Rio Grancie. The a l luv ium is t h i n  in t h e  upper 
I 

I 
L 

-6- 
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reach of the canyon and t h i c k e n s  eastward. The q u a l i t y  

of water is monitored a t  two s u r f a c e  water s t a t i o n s  (SCS) 

in the upper canyon and two o b s e r v a t i o n  wells (SCO) com- 

pleted i n  t he  a l luv ium i n  t h e  middle canyon. 

Radiochemical a n a l y s e s  of water from S a n d i a  Canyon 

are l i s t e d  i n  Tab le  I. 

D 

. Mortandad Canyon 

Mortandad Canyon heatis on t h e  P a j a r i t o  P la teau  and 

is t r i b u t a r y  t o  t h e  Rio  Grande. 

reach of t h e  canyon is p e r e n n i a l  duee to  t h e  release of 

waste vrater from TA-48 and Ncvr Sigma and the release of 

L~ cated l o w l e v e l  l i q u i d s  from t he  waste t r e a t m e n t  p l a n t  

The stream i n  t h e  upper 

A-.. 

a t  TA-50. 

a c t i v i t y  l i q u i d  from TA-50 d u r i n g  this period was about  

1.1 m i l l i o n  g a l l o n s  per month. 

The ave rage  release of treated lowv=level radio- 

Radiochemical a n a l y s e s  of s u r f  ace water (GS-1 and 

ICs) and water i n  t h e  stream connected a q u i f e r s  i n  t h e  

alluvium (MCO) are l i s ted  i n  Tables I and 11. 
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gross alpha Date of so urce , C ollect  ion I x IO-'' 
supply \!ellb 

LA-1B 12-4-69 6.8 k 1 . 6  
LA-2 12-4-69 1.8 i 1.1 
LA-3 12~4-69  2 .1  f 1.1 
LA-4 12-+69 ND 
LA-5 12-4-69 ND 

Gl  12-5-69 ND 
GlA 12-5-69 ND 
G 2  12-5-69 ID 

ND 6 3  12-5-69 
G 4  12-5-69 
G 5  12-5-69 m 
G 6  12-5-69 M) 
m-2 12-5-69 ND 
PM-3 12-5f69 ND 

LA-6 12-669  1.5 * 1 . a  

. 

Test  Wells 
!IT/-3 11-5-69 ND 
TI'?- 8 11-6-69 ND 

Springs 
Spring 1 9-16-69 
Spring 2 9-16-69 
Spring 3 9-16-69 
Spring 3A 9-16-69 
Spring. 3Aq 9-16-69 
Spring 3B 9-16-69 
Sprang 4 9- 16- 6 9 
Spring 4A 9- 17-6 9 
Spring 5 9-17-69 

Spring 6 9-17-69 
Spring 6A 9-17-69 
Spring 7 9-17-69 

Spring 5A . 0-17-69 

Spring 8 9-17-69 ND 
ND 
ND 

9-17-69 ND 
ND 

Spring 9 9-17-69 ND 

ND 
w ? L ?  
ND 
M) 
ND 

3.6 f 1.6 
M) 
ND 
ND 
ND 
ND 
ND 
N D .  

I ND - N o t  ldetectablb 

- 
I 

2 f l  740 f 368 
3 * 1  520 f 35; 

4 + 1  ND 
3 f  1 ND 
2 f l  m 
ND M) 

3 *  1 M ) .  
8 * 1  ND 
2 i 1  ND 
2 * 1  ND 
M) ND 

2 f l  m 
ND ND 

. N D  ND 
ND m 

3 f l  ND 
ND ND 

5 +  1 ND 
ND * M )  

3 f l  ND. 
2 f l  ND 

J 
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micro'&-/ 

I - .  

<of. -rja*er. i&incirea Md.nitoring i' . .' 
r ~ i n i j 1 i l - ~ t & ~  . b' - 5  j.ini11il-iter 
plutonium-:;. .. - :  plutonium ' tritium . uranium- 
: (2381;u). .I .. (31) (natural) 

x>; l-o- 9 'x 1 

-$D 0.03  f 0.01 I. ND . . 6.5 & 1.9 
1m .03 f .01 ND 1.6 f 0.4 

.,?a .04 k .02 ND 6.9 +, 1.9 
' .ND ND m 0.8 f 0 . 4  

0.5 f 0.4 ND ND 
.ND ND ND 2 . 0  f 0.4 
ND ND h?) ND .. 
M)' .09 f .02 ND 1.0 f 0.4 

.03 +, .01 .04 +, .02 ND 0 . 5  +, 0.4 
ND hTD m 0.9 f 0.4 

.os 2 .01 2 M Nn 
M) M) ND 0 .7  f 0.4  
ND .04 f .01 ND ND 
M) M) No 0 .7  f 0 . 4  

-06 f .01 ND 0.9 f 0.4 

ND 

.04 f .02 ND ND 

I .03 * 
I 
I N D  
I N D  .04 f .02 ND. 

! 
I 
I 

0.07 f 0.03. 31 f 5 1.8 f 0.4 
3.1  2 . 4  
1 . 1  f . 4  

.7 f .4  
2.2 +, .4  

ND 11 f 5 18 .6  f 1 . 9  
I N D  ND 25 2 5 .8 f . 4  

i N D  ND 17 f 5 ND 
' M )  M, 15 f 5 3.0 k . 4  

! N D  ND 10 f 5 2 .6  f .4 

ND .05 f .01 ND ND 
! N D  N D '  ND 1.0 f .4 

I -ND - 1 5  f .02 10 f 4 ND 

m -  .03 f -01 ; M) 5.9 f . 4  
I N D  .05 +, .01 1.8 f . 4  

i 

m .03 f .01 N D '  2.3 f .4 
.03 f .01 m '> IUD 

! M ,  ND 17 f 5 2 . 3  f . 4  
M) ND ND ND 

I .  
I .  

. . . . .  

, 

. I  5 

* .  .. . .  
b ,  . .. . .a 

. 

. <  

- 

I 

i 
I 

I 

~~ 

b 
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Date of 
Col lec t ion  -. Source ---- 

I .  

I 

i 
I 

microcuries pe 

g ross  a lpha gross be ta  gross  gamma 
lom9 X loo9 loo9 . .  - --- - - .--- -----. -.-__ . _-_ 

1 

R i o  Grande I 

&bud0 'Aug-Sept. '69 ND I 4 f l  , ND 
- lhbudo ---- - Oct-Dec .  1969 _ _  __ - 1m .- i 3 - .  1 ;  .--. --- ND-. - ... '- 

Otowi July-Sept'69 2.2 f 1.2  : 5 f 1 m 
Cochi t i  . July-Sept'69. ND : 5 f l  M) 
Cochi t i  . O c t  & Dec'69. ND , 3 * 1  m 

Otowi joct. 1969 , 1.5 f 1 . 0  3 f 1 , 430 f 360 

-- ---- - -_ - -- - .-..- ----- h --___-. -_ _- -- _ _ _  - -. .. 
ND - N o t  Detec tab le  

: 
I 

I 

I 

I 

! 



-7- I - - ._. 

, 'm ! .04 .+, 
'ND . .05 f 

! . 01 
. 01 . 4  

0.4 ! 

0.4 : 

0.4 

i 

M) . .  
I 

. .- -.--- 
I 

..- 
0.03. i 

ND ! 2.3 f 
9 f -4 --.-. 1 5 f 
ND i 2 .9  f 

G + 4  * 2.2 f 
ND 1 . 0  f 

8 f 4 , 2.2 f 

.02 
0.02 ---- 
0.01. 
0.01 

NJJ .06 f 
ND .- -- - . -_ 0.06 A, 
ND I 0.02 f 
ND 0.03 f 
ND ND 
15 f .01 ; 0.05 f 

0.4 - ___ 
0.4 
0.4 
.4  . 
0 . 4  0 .02  

I 

. - -_ .- - -  

! 

. _ - .  

I 

. -  

I 

-. . 
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Area Monitoring 

Area monitoring of s u r f a c e  and ground water during 

t h i s  per iod  consis ted of c o l l e c t i o n  and ana lyses  of water 

from supply wells i n  Los Alamos Canyon, Guajo Canyon, and 

on the Pajsrri to P la teau;  s p r i n g  and streams d i scha rg ing  

i n t o  t h e  Rio Grande a long  White Rock Canyon, and from the 

Rio C h a m ,  Rio Grande, and t r i b u t a r i e s .  

A 

Supply Tfells 

S ix teen  supply wells r ang ing  i n  d e p t h  f r o m  370 t o  

2,500 f e e t  furnished about 805 m i l l i o n  ga l lons  of water 

t o  t h e  community and laboratories du r ing  t h i s  p e r i o d .  

The water vias pumped from t h e  main a q u i f e r  i n  the Tesuque 

and Puye Formation. 

Radiochemical ana lyses  of water from supply w e l l s  are 

listed i n  Table 111. 

Test Vel1 TW-3 is near  t h e  j u n c t i o n  of D P  and Los 

Alamos Canyons. The well is f i n i s h e d  i n  t h e  upper pa r t  



I 

a 

I 

i 
I 
I 

of the nain  a q u i f e r  i n  the P u y e  Formation.  The t o p  of 

the aquifer is a t  a depth of about 750 feet. Test w e l l  

. S is near t h e  c e n t e r  of the d isposa l  area i n  Mortandad 

Canyon, completed i n  t h e  t o p  of the  main a q u i f e r  i n  t h e  

Puye F’ornation at a d e p t h  o f  960 f t .  

Radiochemical a n a l y s e s  of water from tes t  wells are  

listed i n  Table  111. 

C 
I 

S n r i n g s  and Streams 

! 

Water samples were c o l l e c t e d  fron eighteen s p r i n g s  

and th ree  streams which discharge or  or iginate  2 s  s p r i n g s  

Tzon t h e  r a i n  aqui fe r  a l o n g  White Rock Canyon. The s a m p l e s  

ajx collected a t  two y e a r  i n t e r v a l s ,  t h e  l a s t  d u r i n g  the 

summer of 1967. 

Radiochenical  a n a l y s e s  of water 

streams are l isted i n  T a b l e  111. 

I 

! 

I 

D 

from 

R i o  C h a m  and R i o  Grande 

s p r i n g s  and 

Water samples from t h e  Rio Charm at Chamita and fron 

t h e  R i o  Grande a t  Exbudo and C o c h i t i  (Fig. 21, are c o l l e c t e d  

one t o  thzee t ines  a nonth and are conposi ted for a three- 

mon th  period. D a i l y  samples c o l l e c t e d  from the Rio Grande 

a t  O t o v i i  are conpos i ted  f o r  a three-month per iod  f o r  a n a l y s i s .  

Radiochemical  a n a l y s e s  are l i s t e d  i n  Tab le  I I I -  
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Figure 2 
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1 U. S .  Depai-tnent of Health, Zduczt ion ,  and Nelfare, 

1967 ,  Rzdioassag Procedures f ~ r  Eavironment al Samples: 

U. S.  Public Health Service a b .  No. 999-RH-27, u. s. 

G O V t  * Printing Off ice, 447 P* 

I .  

‘1 

, 
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APPmDIX 

Detection L i m i t s  of Racliochcnical Analyses 

R a d i o a c t i v i t y  
or 

Rad i o n u c l  i d  e 

Gross alpha 

G r o s s  betz 

Plutonium c2 3 8 ~ u )  
239  Plutonium ( PU) 

T r i t i u m  (%) 
Uranium (Xatural) 

Americium (241~.n) 

C e s i u m  (137~s) 

Radium (226Ra) . 

Uranium (234v> 
S t r o n t i u m  ( Si-) 90 

M i c r o c u r i e s  per m i l l i l i t e r  
L i m i t s  of Detection 

10 . 6 x 10- 

1 

3.4 l o D 7  

1 x 10-l1 

5 

-11 1 x 10 

4 x 
-11 

7 
* 1 x 1 0  

2.3 :: 10- 

1.5 x 10-l' 

1 x 10-l1 

5 x 

*Uicrograms per mi l l i l i ter .  

I .  

I 

- .  
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Industrial H?.ISWS 

Because thc *r4-50-1 and fh-21-? i'? .)perations are 
xted primar A:, rcwvrd rcmovi.i;i radicictivity trGm 
lustrial w u t c  s, thc c v . * ~ ~ ~ i i I l  chemical q d i t y  af thr cffiu- 
ts frequently fails t c  meet dhking water standards. 
le dat3 in '1':ihle XlX, reflecnng h e  qudity of effiuents 
jrn the two plmts, shoK that as the list of "toxic 
)Ilutanu" yeitin; tit to Public Law 92-500 (Fedcra: 
atrr Pollutioi, Luntrol Act An\endments of 1972) is 

d. Doinrrsric W;lsccs 

' -1he dfueirt ftniii cacli inlcjol lcchnicai m a  sew*aj!c 
treatment Facility IS analyzed Iwicc a monrh by Zi. Con). 
pany* personnel to e\dt\ i \ te thc performance of Phc plan1 - 
!he resulw arc shown in 'fablr XX ,  along with ;he sypro- 
priate stiandards established by rhc Environmental Protec.. 
tioi: Agency (EPA). 111 geiwal chc plants arc performing 
m y  satisfactorily, but feral coliform standards are no\ 

'The Zia Coniprny is tlic priiiiary scrvicc Conli-acIor ICJ dtc A EC 81 

t o s  &mor. 

... 

----I- 

I -  ReviewedlLab Counsel 
TABLE XIX PubHcly Releasable 

CHEMICAL QUALITY OF MAJOR INDUSTRIAL LlQUIU EFFLUENTS a 6/03 
- Faci l i ty (  Location): TA-50.(1 30 E 93) 'PA-21-257 (N 82 E169) 

59.7 5 . 1  bft(DP-Los AJWOS) Total Volume Discharged(Receivin8 Canyon) : (Martandad) 
U n i t s  MDL Min Max kv( *2  S.D.) Min Mex Av(f2 S.D.) Analysesa - _II- 

Sodium 
Calcium 
b b n e  s ium 

C'r::::: 
Ammonia 
Nitrate 

Phenolphthalein AUcal i n i  t y  

Total Alkalinity 
Pnosphatc 
Total ' llarhess 

Total Sol ids  
Conductance 
Cbemical Oxygen lleinand 

. .  

PB 
Cadnium 
Hexavalent Chromium 
Total Chromium 
Copper 
Mercury' 
Lead 
Zinc 

a 

bike avcrnge does not i n c l u d e  the maximum value because the value is probably erroneous. 
Fifty-tuo samples. each a composite of one veek's e f f luen t ,  vere analyzed. 

of such naertitude vas d e t e c t e d  i n  the p l an t  influent. 
No concentration 

.oty-six sanples o n l y ;  July throwh December. *, 
37 



Ray Garde, H-8 W.S.  490 . 

TBRU: C. W. Christenson, Grp. Ldr., H-7 

L. A. Emelity, H-7 
TP.EAT1313NT PLANT DISCEARGE 

H7 -XAE - 4 3 4 

September 23, 1974  

As requested, information with respect to volumes 
an3 activitics of wastes discharged from Lp.SL in -  
dustrial waste treatment plants since 1951 is attached. 
Some of the data are estimated an6 all were taken from 
EsECM 0 5 1 3  reports. 
thorough checkinq of computations, particularly the 
IASL average, can be completed w i t h i n  a few weeks 
by t h i s  office if you wish. 
a t  11-8. Please advise. 

The data were spot-checked; more 

They can also be checked 

LEE ;mlk 

xc: L. Johnson, H-8  (ltr. only) 
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THRU: 

LaMar Jahnson, Group Ldr., R-8 ' 3 - u ~  1 4 ,  1974 

C. W e  Christenson, Group Ldr., H-7 

La Am Emelity, I?-7 

RADIOACTIVITY IN EFFLUENTS RELEASED TO THE ENVIRONHENT, 1973 

H7-LAE-21 

Wastes released to the environment in CY73, in volurne 
and radioactivity content, were as follows: 

6 Volume Discharged, 10 liters: 

Radioactivity, mCi 

Grass Q 

. Gross B 
238Pu 

. 239Pu 

8 9 i g  ' . 

311 

241- 

: . U r a n i u m ,  k9 (2) 

TA-50 - 
53,717 

(1) January through October only 
( 2 )  March through November only 

LAE : m u ,  

XC: Jm Herceg 

P. McGinnls 
F i l e s  

La Emlity 

14,565 
970m19 

8.394 

0,581 

2 89 4 ('1 
4.546 

7.498 
17470 

1.398 

TA-21-25 7 
5.706 

0,073 

0.226 
29m02 

O m  184 

0,285 

0.258 

0,403 
1488 

0.133 

I 

I 

I 

! 
i 

i 
i 
I 
I 
i 

. .  

I 
1 
i 

1 I 

i 

! 

I 
i 
1 

I 

I 

1 
I 



OFFICE MEMORANDUM 
: Joe Herceg, H-8 

To 

LOS ALAMOS SClENTlFlC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 07144 
TELEPHONE:  

FROM ': C. W. Chr i s t enson ,  H-7 

DATE: January  1 6 ,  1973 
I 

i 

SYMBOL : H7-CWC-25 

SUBJECT: RADIOACTIVITY I N  EFFLUENTS RELEASED TO THE ENVIRONMENT , 1972 

Waste releases t o  t h e  environment,  i n  volume and.radi.0- 
, - during---the --year -197.2 -were--as--fo-l.lows : -- --  ----- ! I 

-- - --- --activity-4se.rarOn+y=l+; wa 

6 V o l u m e  Discharged,  10 l i t e rs :  

Radioactivity,  m C i :  

Gross a 

Gross B 

238Pu 

239Pu . 

89sr 

TA-50 DP-257 

57.081 8.780 

13.840 0.926 

7.687-  

1 .022 

0.164 ! 

0.096 
I 
I 

- !  
I 

3.523 0.650 

'OS, 5.500 1.014 

3H 5971 .a84 3632.921 

(1) Data based  on rounding  c o u n t s  to the ' n e a r e s t  'c/rn-rnl. 

C.W. C h r i s t e n s o n ,  H-7 ' 

CWC :earn 



U 

To H-7 Files 

January 18, 1972 
H7-LAE-19 - 

Group H-7 

WASTE RELEASES TO THE ENVIRONMENT 
July through December, 1971 

TA-50 DP-257 

24.911 4.558 6 
. _. Volume discharged, 10 liters . _. . __ 

Radioactivity, mCi 

Gross a: 5.00 0.28 
2 3 8 ~ 2 3 9 ~ ~  . 3.10 0.28 

Gross f3: 315.25 -- 

(1 1 

January through December, 1971 

Gross f3: 

89~r: 

1083.76 30.90 

12.53 0.422 

'OS,: 31.59 0.597 

Gross y: 809.52 35.83 

(l'A11 alpha activity assumed as due to plutonium. 

. .  



H7-LAE-1003 

GROUP B-7 

WASTE RELEASES TO THE ENVIRONMENT 

F i r s t  S i x  Months, 1 9 7 1  
r 

I 

TA-50 DP-257 

20.768 5.281 
6 Volume discharged,  10 liters: 

R a d i o a c t i v i t y ,  mCi 
Gross a:  

Gross 8: 

238-23gPu. 

'9-90813: 

5 .85  
3.81 

-- 768.51 
28.02 0 .83  

(1) A l l  a lpha ac t iv i ty  assumed as due to plutonium. 

, -  

I .  

I 

I 

I 
I 



(1) 
R k Z  I .---: Z*.-ZTY RELEASED FROM LASL I N  1970 

I N  L I Q U I D  EFFLUENTS 

1.98 1 2 4  - .  1.11.. -4.054 2 . 5 4  -.  .. - . 53.18 8.28 5.03 i . F 9  5.87 1.36 8.53 
TA-50 106 x 10-3 x 10-3 x 1 0 - 1  x 10-2 x 10-2 

- .  
10.85 1.48 1.49 2 . 7 5  5.14 1.76 5.4 2.57 79 1.08 . 

TA-21 x I O 6  X 10-3x10-3 10-2 10-3 x 10-3 x 10-1 .0.051 0 .16  

(l)Radioactive e f f l u e n t s  on ly  which are d ischarged  t o  i n t e r m i t t e n t  streams .' 
storm run-off,  cooling tower k.lzw?cwn and sani tary sewage before leaving Los A l a m o s  County or r-rach- 
ing a river. .. - ~ 

These a r e  d i l u t e e  w i t h  

_ .  _ .  

. .  
(2)MPC - Value i n  Table 11, Annex A ,  A X  Appendix 0524. - - -  

RECENT 11-IPROVEMENTS I N  WASTE TREATMENT 

TO reduce 90Sr levels i n  r a d i o a c t i v e  l i q u i d  waste e f f luen t s ,  i on  exchange h a s  been used i n - -  
a d d i t i o n  t o  chemical treatment f o r  a l l  wastes  a t  t h e  TA-50 p l a n t .  
October, 1970.  
90Sr levels i n  t h e  raw waste were known'to be high.  

T h i s  p r a c t i c e ' w a s  adopted in-' - 
Previously, t h e  i o n  exchange treatment was employed only  du r ing  t h e s e  p e r i o d s  idiien 

I n  a d d i t i o n ,  an i o n  exchange u n i t  has been i n s t a l l e d  a t  one of t h e  si tes from which t h e  90Sr 
\ wastes o r i g i n a t e  t o  reduce concentrations p r io r  t o  d i s c h a r g e  t o  t h e  normal waste stream. 

u n i t  w i l l  be i n  o p e r a t i o n  w i t h i n  a s h o r t  pe r iod .  
T h i s '  

For more e f f e c t i v e  ion  exchange column o p e r a t i o n ,  t h e  program a t  TA-50 i s  be ing  revised to 
permi t  t h e  use of ion  exchange p r i o r  t o  chemical treatment. 
this purpose . A p r e f i l t e r  u n i t  h a s  been ordered  for 

Plans are underway a t  t h i s  time t o  inc lude  t h e  ion exchange c a p a b i l i t y  a t  the TA-21, Bldg, 
DP-257 treatment plant.  . 



(1) 
RA. 2IVITY RELEASED FROM LASL I N  1970 

I N  LIQUID EFFLUENTS 

51.18 8 . 2 2  5.03 1.E9 5.87 1.36 8.53 1.98 124 1.11 4.054 2.F4 
TA-50 x 1.36 x io-3 x 10-3 x 10-1 x 10-2 x 10-2 

10.85 1.48 1.49 2.75 5.14 1.76 5.4 2.57 79 1.08 
TA-21 x i o 6  X 10-3x10'3 x 10-2 x 10-3 x 10-3 x 10-1 0.051 0.16 

. Radioactive' effluents only which  are discharged to intermittent streams .- These are diluted icith . 
I storm run-off, 

ing  a river. - .  

(2)MPC - Value in Table 11, An::zx A ,  AEC Appendix 0524. 

coolinq tower bl::;dawn and sanitary sewage before leaving Los Alamos County or ?reach-'- 
I 

I 

. .  
RECENT IMPROVEMENTS IN WASTE TREATMENT . .  

To reduce 90Sr levels in rsdioactive liquid waste effluents, ion exchange has been used i 2  . - _  
-_ addition to chemical treatment fo r  all wastes at the TA-50 plant. 

October, 1970. Previously, the ion exchange treatment was employed only during these periods when 
90Sr levels in t h e  raw waste were known'to be high. 

This practice was adopted ir: - 

In addition, an ion exchange unit has been installed at one of the sites from which the 90Sr 
wastes originate to reduce concentrations prior to discharge to the normal waste stream. 
unit will be in operation within a short period. 

This' 

For more'effective ion exchange column operation, the program at TA-50 is being revised to 
permit the use of ion exchange prior to chemical treatment. 
t h i s  purpose. 

A prefilter unit has been ordered for 

Plans are undemay at this time to include the ion exchange capability at the TA-21, Bldg. 
DP-257 treatment plant. 

_. .-_-_... . . .. .. 



(1) 
0 

Rk: .ZVITY RELEASED FROM LASL I N  1970 
I N  L I Q U I D  EFFLUENTS 

Curies  ' . . .  
---. \ '  . B ,  Curie 's '  ' 

. .  a, Curies _ _  ._ - --. 
*9sr 90sr. 

53.18 8.28 5.03 1.89 5.87 . 1.36 8.53 1.98 124 1.11 4,994 2.54 
TA-50 x i o 6  .X 10-3 x 10-3 x 10-1 x 10-2 x 10-2 

1.08 10.85 1.48 1.49 2.75 5.14 1.76 5.4 2.57 79 
I TA-21 x lo6 x l o - 3 x 1 0 - 3  10-2 x 10-3 x 10-3 x 10-1 0.051 0.16 

(l 'Radioactive e f f l u e n t s  only which are discharged t o  i n t e r m i t t e n t  streams .. 
storm run-off, cooling tower klowdown and s a n i t a r y  sewage before leaving  Los A l a m o s  Comty  or reach-. 
ing a river. 

(2)MPC - Value i n  Tslble 11, Annex A ,  AEC Appendix 0524. 

These are =lu ted  w i t h  

RECENT IMPROVEMENTS I N  WASTE TREATMENT 
To reduce 90Sr l e v e l s  i n  r ad ioac t ive  l i q u i d  w a s t e  e f f l u e n t s ,  i o n  exchange has been used i n  

T h i s  practice w a s  adopted i n  addi t ion  t o  chemical treatment f o r  all wastes a t  t h e  TA-50 p l a n t .  
October, 1970. Previously,  t h e  ion  exchange t rea tment  was employed only during these periods when 
90Sr l eve l s  i n  t h e  r a w  waste were known'to be high. 

- 
~ 

I n  addi t ion ,  an ion  exchange u n i t  has been i n s t a l l e d  a t  one of t h e  sites f r o m  which t h e  90Sr  
wastes o r i g i n a t e  t o  reduce concentrat ions p r i o r  to discharge t o  t h e  normal waste stream. 
u n i t  w i l l  be i n  operat ion wi th in  a short  period. 

T h i s '  

For more e f f e c t i v e  ion  exchange column operation, t he  program at TA-50 is being revised t o  
permit the use of ion  exchange p r i o r  t o  chemical t reatment .  
this purpose. 

DP-257 treatment plant .  

A p r e f i l t e r  u n i t  has  been ordered for 

Plans are underway at this time to include the ion exchange capability at the TA-21, Bldg. 



John Bealy, H-D@ 

C. W. Christenson, Group Leader, H-7 

RADIOACTIVE EFFLUENTS (SBMPLING) 

H7 -CWC - 7 6 0 

February 25,.1971 

, 

The effluents from each of our two plants are sampled 
on a nearly continuous basis. 
in treated waste holding tanks,and when a tank i s  full the 
composite sample is monitored for alpha radioactivity and 
if it is less than 10% of the RCG, it is discharged to 
the canyon. If not ( ~ 3 %  of the time), it is recirculated 
for retreatment. 
and other nuclides or toxic materials before discharge. 
This delay time would require increasing our waste holding 
capability by a factor of 3 or 4. 
also cornposited week1 at which time they are analyzed 
for 2 3 8 ~ ~ 1 ,  239~u, U,  x4Sr, 90Sr, and a wide variety of 
toxic materials. 

We are investicating methods of rapid analyses for 
some of the  chemicals. However, past experience has proven 
them to be less than accepted values. Chemical stock 
issues of the more common toxic materials are watched 
closely and we know where these are used. These Chemicals 
are picked up and handled on a batch basis. There is a 
very close liaison between the waste treatment group and 
other laboratory personnel and we are notified when 
inadvertent discharge of toxic materials are made. Further- 
more, the Laboratory Director has issued directives 
restricting certain materials from being discharged to the 
drains. Additionally, our Group has givenrand continues to 
givertalks to various other groups at LASL on "what can 
go down the d r a i n " .  

The effluent is collected 

Time does not pernit analyses for 90Sr 

The daily samples are 

, I  

C. W. Christenson 

cwc : gm 
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I 
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John Healy,  ti-DO . 

C.  W. Christenson, Group Leader, 11-7 

REPLY TO BLACKWELL LETTER DATED (12/22/70) 

H7-CWC-759 

February 24, 1971 

. I t e m  (3 ) :  Reducing r ad ioac t ive  e f f l u e n t s  w i t h i n  c u r r e n t l y  
available program resources:  - .  

A.  Rearrange t h e  waste t reatment  p l a n t  operat ion 
a t  TA-50 t o  pern i t  t reatment  of wastes by ion 
exchange p r i o r  t o  chemical t rea tment .  
of r a w  feed and p ip ing  r e v i s i o n s  can be financed 
o u t  of c u r r e n t  funds. 

F i l t r a t i o n  

Ion exchange column i n f l u e n t  would no t  be 
aci’dified w i t h  IINO3 as i n  the past. 
provide a reduct ion  i n  n i t r a t e s  and i n  t o t a l  
so l ids  i n  t he  p l a n t  f i n a l  e f f l u e n t .  .Elimination 
of t he  a c i d i f i c a t i o n  of ion  exchange column 
i n f l u e n t  also negates t h e  need f o r  n e u t r a l i z a t i o n  
of column e f f l u e n t .  An a d d i t i o n a l  decrease in 
t o t a l  solids is provided. 

T h i s  would 

E. Closer chemical c o n t r o l  at both plants through 
more j a r  tests and increased s tudy  of z e t a  
p o t e n t i a l .  Atidit’ional chemicals and/or coagulant  
aids may be needed but can be provided f r o m  
c u r r e n t  funds. 

I t e m  ( 4 ) :  Addit ional  reduct ions t h a t  could be made if 
add i t iona l  resources  were available: 

A. (1) Provide for  dual  column (cation-anion) 
opera t ion  pr ior  t o  chemical t rea tment  a t  TA-50 .  
Provide t w o  new anion exchange columns. 

costs: 

(a) F i l t r a t i o n  of raw feed: $ 5 , 0 0 0  

(b) Two new anion exchange columns. 150,000 
and regenera t ion  equipment: 

(Add.  space requi red) -  800  sq f t  
C .$SO per sq f t ) :  ‘ 40 ,000  

I 

I 

! 

I 

! 

I 



(? !  iJrovic?e dual ion exchange columns 
and r egene ra t ion  ecruipment a t  the EP-257 
pl.3r.t: $100,000 

I 

I 

? d d i  t i-onal covered space i s  r e q u i r e d  
(GO:) sq f t  ? $50 per sq f t )  30 ,OOq 

!:vaporation of s n e n t  r egene ran t  (Th-50) 109 ,000  
. (TA-21) 50,000 

:,. P l a n  t o  o p e r a t e  the '%4-50 Plant w i t h  \;nits in 
series r a t h e r  than in parallel a t  125 gpm i n s t e a d  
of 250 gpm. The chemicals f e d  i n  the f j r s t  s t a g e  
would remove s t r o n t i u m  and c e s i u n ;  plutonium arid 
o t h e r  alpha emitters would be removed i n  t h e  
second stage. 
followed by c a t i o n  exchange. This arrangement 
would require s h i f t  operation due to the reduced 
plant trea%.inT rate. Two a d d i t i o n a l  personnel 
plus a d d i t i o n a l  chemical feeders would be neecleu . 

2heRical  t r e a t m e n t  would De 

i;stimated cos ts ,  equipriient $ 10 ,000  
personnel, p e r  year 36,000 

C. Tvanorate a l l  .wastes: 

Provide s e p a r a t e  evapora to r s  a t  DP and at 
3h-50. Addi t iona l  personnel  (3  t o  4 )  would be 
required. 

E s t .  cost ,  TA-50: $ 1 , 0 0 0 , 0 0 0 ,  Ann Op.  C o s t  $650,000 
TA-257: $400 ,000  'I $225,000 11 11 II 

Fix s ludge  a t  TA-50 5n cenent t o  provide for 
better r e t e n t i o n  of r a d i o a c t i v i t y .  $50,000 capital 
plus aeditional annual operating cost of $25,000. 

r4ore s t r i n g e n t  s u r v e i l l a n c e  of various w a s t e  streams , 
i nc lud ing  sewage, w i l l  require the service of one chemist and 
one f i e l d  man. Estimate annual  cost  will be $50,000. 

The cost  of clean up of red water from the HE S i t e  is 
i n p o s s i b l e  t o  p r e d i c t  at this .time. Indeed, it. i s  not 
c e r t a i n  whether or n o t  there i s  a problem. 

C. W. Chr i s t enson  

I 

! 

http://trea%.inT


LOS ALAMOS SCIENT:FIC L A E S ? A T C R Y  I 

U N l V E R S l l Y  OF CALiF5'RFI:A 
10s ALAMOS. NEW M Z X ~ C C  e75rrr. 

p l e a s e  
ab9L-E o b j e c t  by 3aouary 15. The r e s p o n s i b i l i t y  was 
a s s i g n e d  to b y  D r .  Voelz  and I dropped t h e  ball. 

~h~ , ropsed  meeting i n  Albuquerque  i n  the n e a r  f u t u r e  to 
c . i ~ ~ : ~ ! . s s  Fogr2n;s  for r a d i o a c t i v e  e f f l u e n t  r e d u c t i o n  a t  U O  
f a c i l i t i e s  i s  considered v e r y  impor tan t  t o  be a b l e  t o  r e sp r i e  

to the  r e q u e s t s  in the menorandurn by Markin  B i l e s  
~7,~. ted SC-Jember 2 7  1970. W e  feel  the  meeting should  be 
c i r cc t ee  t o w a r d  c l a r i f y i n g  various gene ra l  s t a t emen t s  with- 
i n  t h a t  nemorand-clm, anC! to serve as Zn exchenge meeting oz 
; ? r o c ~ ~ ~ s  an2 i d e a s  used a t  ALO f a c i l i t i e s  t o  r educe  r a d i c -  
actiT,-e ef f luents  - 
~ ; 2 ~  f o l l c w i n g  a r e  s u g g e s t e d !  as p o s s i b l e  agenda i tem t o  
a c h i  eve the above ob jec t ives .  

ZccePt my apology for t h e  f a i l u r e  t o  r e spond  on t % e  

- 

AEC presentation o n  t h e  value and need for 
measuring " s p e c i f i c  red ionucl ides"  i n  e f f l u e n t  
s t r eams ,  'Ilhis s h o u l d  a t tempt  t o  m s i v e r  the 
quest ion as t o  w h e n  cont inuous non i to r i f i s  of 
s p e c i f i c  nuc l ides  is required vs. shorter t e rn  
s t c e i e s  or izformed e s t i n a t e s  based on plant 
opexatiolzs . 

1) 

2 )  AEC presentation to c l a r i f y  a d j e c t i v e s  such as 
"adequate" a-d ' ! s u f f i c i e n t "  - 

> j  Smiary p r e s e n t a t i o n s  on s p e c i f i c  contractcr 
programs - 

4) D i s c u s s i o n  on b e s t  methods for reporting 
e f f luen t  data to  the A X  t o  t r y  t o  e s t a b l i s h  
soae uniformivy Ln this ares. - 
T r i t i u m  effluent management w i t h i n  ALO 
f z c i l i t i e s  . 
Do >E t r y  t o  meet  d r i n k i n g  w a t e r  standards in 
oar l i q u i d  e f f l u e n t s ?  If so, how much e f f o r t  

8 

! 

I 
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LOS ALAMOS SCIENTIFIC U E O R A T O R Y  
U N l V E R O l r Y  OF C A L l F O R N l A  
LO9 ALAMOB. NEW MEXICO 

DATI: J a n .  20, 1971 

should b e  expmded toward such parameters as 
total s o l i d s ,  c h l o . r i d e s ,  s u l f a t e s  and other 
non-toxi  c materia Is ? 

C i s c u s s i o n  of p lanned  c a p i t a l  improvement 
p o j e c t s  sirch as 71-9 s.nd others fo r  reducing 
x a d i o a c t i v e  e f f l u e n t s  . 



George Voelz ,  Health D i v i s i o n  Ldr. January 8 ,  1971  

C.  W. Chris tenson,  Group Leader, H-7 

SUGGESTED AGENGA ITEMS FOR XEETING ON XADIOACTIVE EFFLUENTS 
FROM ALO FACILITIES 
H7-CWC- 7 1 2 

My o n l y  sugges ted  a d d i t i o n  to  t h e  Agenda woulci be 

a d i s c u s s i o n  of: 

in our l i q u i d  e f f l u e n t s ?  

expended toward such parameters a s ,  to ta l  s o l i d s ,  c h l o r i d e s ,  

s i l l f a t e s  and o t h e r  non- tox ic  materials? 

Do w e  t r y  to nieet dr ink ing  water standards 

If so, how much effort should be 

C. W .  Chris tenson 

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

'SUBJECT: SUGGESTED AGENDA ITEMS FOR MEETING ON RADIOACTIVE 1:1 I'LUL': I : ;  

SYMBOL: H - 1  
FRON ALO FACIL1TIJ.S 

I 

Please accept  my apology for the failure to  r c - . p m e l  e 1 1  * I r  
above subjcf:+- by January 15. The responsitl; 1 I ' y :. 1 . .  

a s s i g n i - t o  iiie by Dr. V o e l m  I d I oppcd mil27 J.  1 J..L . 
The proposed meeting i n  Albuquerque i n  t he  n e a r  Iu: 1 1 1 ' -  4 r -  

d.iscuss programs for r a d i o a c t i v e  eff I uent reihc t io i l  .it ALL' 
f a c i l i t i e s  is considered ve ry  impor tan t  t o  be able to respond . 
properly t o  t h e  r e q u e s t s  i n  t h e  memorandum by Martin B i l c s  
dated November 27 ,  1970. W e  feel the  meeting s h o u l d  be 
d i r e c t e d  toward c l a r i f y i n g  v a r i o u s  g e n e r a l  s t a t emen t s  with- 
i n  t h a t  memorandum, and to  s e r v e  a s ' a n  exchange meet ing  o n  
programs and i d e a s  used a t  ALO f a c i l i t i e s  t o  r educe  radio- 
active e f f l u e n t s .  . 

._ ._ 

0 -  

The fol lowing are suggested as possible agenda i t e m s  to 
achieve the above o b j e c t i v e s .  . 
1) . AEC p r e s e n t a t i o n  on t h e  va lue  and need for 

measuring " s p e c i f i c  r ad ionuc l ides"  in e f f l u e n t  
streams. This  should attempt t o  answer the - 
ques t ion  as to  when c o n t i n u o u s m o n i t o r i n g  of 
s p e c i f i c  nuc l ides  i s  requ i r ed  V s b  'shorter term 
s t u d i e s  or informed es t ima tes ' based  on p l a n t  
opera t ions .  

AEC p r e s e n t a t i o n  t o  c l a r i f y  adjectives such as 
"adequate" and " s u f f i c i e n t " ,  

' Summary pres sen ta t ions  on specific c o n t r a c t o r  

. 

2 )  : 
. .  

.#5. . 
. I  

3 .  

3 )  
. * programs. 

. .  
4) ' Discussion on best methods fa r  reporting I .  

e f f l u e n t  d a t a  t o  t h e  AEC to'try to  e s t a b l i s h  
, some uniformity in this area. - 

Tri t ium e f f l u e n t  management within'nLO 
faci l i t ies .  

Do we try to meet drinking water stand; 
our , l i q u i d  e f f l u c n k a ?  If eo1 how niirc.11 

I 

! 

! 

I , 



. .  

\\ b;' TO: H. Jack Blackwell 92- DATE: Jan. 2 0 ,  1371  

. should be expended toward such parameters as I 

t o t a l  solids, c h l o r i d e s ,  su l fa tcs  and other 
non- toxic materials? 

Discuss ion  of planned c a p i t a l  improvement 
p r o j e c t s  such a s  71-9 and others fox  xeducinq 
r a d i o a c t i v e  ef f l u e n t 8  

7) . 

-. 'I. 
. -  . *, ;: . . . . . . . .  . . . . .  

. I  . .  
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George Voelz, Health Division Ldr. January 8, 1971 

C .  W. Christenson, Group Leader, H-7 

SUGGESTED AGENDA ITqMS FOR MEETING ON RADIOACTIVE EFFLUENTS 
FROM ALO FACILITIES . 
H7-CWC- 712 I 

.. . 

My only suggested addition to the Agenda would be 

a discussion of: Do we try to m e e t  drinking water standards 

in our liquid effluents? If so, how much effort should be 

expended toward such parametere aa , total &ids e chlorides 0 

sulfates and other noxa-toxic materials? . 
. .I 
I _  

I 

- CWC:gm 
. ,  . 1. 

.. 

5 .  
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FROM I George Le Voelz, M.D., Health Divieion Leader 
I 

A t  t h e  proposed meeting i n  Albuquerque in the  near future to d j  t~ccuss 

programs for r ad ioac t ive  e f f l u e n t  reduct ion  a t  AIA fsci . l it i .os,  i t  is 

considered very important t o  respond properly to the requests in l . 1 ~  

memorandum by Martin l3llos. dated  November 27, 1970, We feel tho rnoeting 

should be directed toward c l a r i f y i n g  var ioua  gene ra l  s t a t emen t s  w i t h i n  

t h a t  memorandum, and t o  s e r v e  aa  an exchange meethg.on programs and 

ideas  used at ALO f a c i l i t i e s  to reduce r ad ioac t ive  e f f l u e n t s ,  . I 

. .  1 

. .  . J  . 
. .  

The following a r e  suggested a s  poesible' agenda Atema to  

achieve the above ob jec t ives .  

(1) AEC p r e s e n t a t i o n  on t he  va lue  and need f o r  measuring "spe- 

to  answer the  ques t ion  as t o  when cont inuous moni tor ing  of 
s p e c i f i c  nuc l ides  is requi red  vs shorter tekn s t u d i e s  or '. 

' informed e s t i m a t e s  based on plant operat  ions 

t c i f i c  rad ionucl ides"  i n  e f f l u e n t  .etreama. T h i s  should a t t empt  
* 

. .  

8. . :  

(2) AEC p r e s e n t a t i o n  t o  c l a r i f y  a d j e c t i v e s  such as "adequate" and ' 

" s u f f i c i e n t  ". 
Summary presentab ions  on s p e c i f i c  c o n t r a c t o r  programe; 

Diecueeion on beet methods for  reporting eff luent  d a t a  to . 
. (3 )  

(4) . 

. .  
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Discussion of priority of budget priorities e~rcli no 

FY-73 projecte for reducing radioactive eff lusnt-e, 

- 

. . .  1 .  . .' . . a  ,.,. . . _.. . . . ' .  . .  - .  . 
.- , . .. . .  , -  

, . . .  Agnew . . .  

Rsinig' . *. . '. . 
Hm M a  

r;. P. 
cc: 

. .  I .  

. .. _ . .  
. I  . -  . .  . . .  

E;:. . . I 
* .  

. . .  - .:- . '. , -I . .  - . . . . .  I , -  .. ..' . I .  

. .  ' I .  . . I ,  . bccr H-1 
H-5 
H-6 
H-7 
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LOS A L A M O S  SCIENTIFIC LABORATORY { 
C !  UNIVERSITY OF CALIFORNIA 

LO# ALAMOO. NEW MEXICO 0 7 B U  u t  

OFFICE MEMORANDUM 
. E  i 

: H. Jack Blackwell, Los Alamos A r e a  DATE: January 7 0 1971 . ! : 1 
Manager . .  I @*%& 0 To 

! 

FROM : George L. Voelz,  M.D., Health Div is ion  Leader -4 j 
SUGGESTED AGENDA ITEMS FOR MEETING ON RADIOACTIVE EFFLUENTS 
FROM AU) F A C I L I T I E S  i 

SUBJECT: 

SYMBOL: H 

A t  t h e  proposed meeting i n  Albuquerque i n  the  n e a r  f u t u r e  t o  d i s c u s s  

programs for r ad ioac t ive  e f f l u e n t  reduct ion  a t  ALO f a c i l i t i e s ,  it is 

. considered v e r y  important t o  respond p rope r ly  t o  t h e  requests in t h e  

memorandum by Martin B i l e s  d a t e d  November 27, 1970. W e  feel t h e  meet ing  

should be  d i r e c t e d  toward c l a r i f y i n g  v a r i o u s  g e n e r a l  s t a t emen t s  w i t h i n  

t h a t  memorandum, and t o  serve as an exchange meeting on programs and 

ideas  used a t  ALO f a c i l i t i e s  t o  reduce r a d i o a c t i v e  e f f l u e n t s .  
0 

T h e  following a r e  suggested as p o s s i b l e  a g e n d a i t e m s  to 

achieve the above ob jec t ives .  

(1) AEC'presentation on t h e  va lue  and need f o r  measuring "spe- 

c i f i c  rad ionucl ides"  i n  e f f l u e n t  streams. This should attempt' 

to answer t h e  q u e s t i o n  a s  t o  when cont inuous mon i to r ing  of 

specific nuc l ides  is requi red  vs s h o r t e r  term s t u d i e s  or 
informed estimates based on p l a n t  opera t  ions  . 
AEC p r e s e n t a t i o n  t o  c l a r i f y  a d j e c t i v e s  such a s  "adequate"  and 

I' s u f f i c i e n t  'I 
( 2 )  

, I  

I 

I 

! 

! 

I 

! 
! - . -  

c . -  (3) Summary p r e s e n t a t  i o n s  on specific c o n t r a c t o r  programs. 
L 

(4 )  Discussion on best methods for  r e p o r t i n g  e f f l u e n t  d a t a  to t : 

L -  

I the AEC t o  try t o  establish some uni formi ty  i n  t h i s  area. - -. . 
( 5 )  T r i t i u m  e f f l u e n t  management w i t h i n  ALO f a c i l i t i e s .  

I 

! 



(6) Di 2U 
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sion of pr,ority of budget priorit ies  such as  

FY-73 projects for reducing radioqctive eff luents ,  

cc: H .  M .  Agnew 
L. P. Reinig 

bcc: H-1 
H-5 
H-6 
H-7 
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OEC 2215n . 

Harold M. Agnew, Cizector 
Los Alamos Scientific Laboratory 

AS the Manager, A10, has emphasized in the past, imrnediatc ~ i c p n  
must be taken to decrease the amounts of r s d i o x i i v c  G.~.I::... :, :: .. 
to  the environment. 
generally been small percentages of the maximum l imi ts  se t  by t n e  A E C ,  
However, our policy requires that "AEC and AEC contractor  operations . 
shall be conducted in such a manner as to  a s su re  that radiation exposures  
to individuals and popul'ation groups a r e  limited to the lowest  levels 
technically and economically practical. This action is commensurate 
with the regulatory program which is amending its'.reactor licensing 
regulations and its. radiation protection regulation to r equ i r e  k e n s  ees  
to make every reasonable effort to  keep releases of radioactivity from 
nuclear power plants as low as practicable. 

. .. 

We recognize that releascs of radioack.iv2.1 ; .r . is*. .  . 

The importance of r e k c i n g  radioactive effluezxs :.: 
by the General Manager and is fur ther  discusszc? A- :- merr.::andum 
dated November 27, 1470, a copy of which is.zittac..,.L, i'zom the 
Director, Divis;or. of Operational Safety. This  memorandcr.  calls for 
a re-examinatizn of each liquid and gaseous efflseat i r o m  our facil i t ies 
with a view toward reducing tlis quantities of radioxciv-ty 33.l;ig dir.- 
charged. ?A summary, th i s  study and the associated k-iplt.; .ita.., .: ' 

of mor.-toring effluents, (2) improving our effluent rnonitc:-i-:- ?rc. . . .-sa 
(3) reducing radioactive effluents w 2.in curiently availsll,: p-ogri -. . - 
sources, (4) deu::x-LC. . additional reductions that couic  ZC ;-=lade - 
additional resor;rc.+s we:.:, available, and (5) developing k system 0; 

uniform report;;., .-,-- . -,,uents for  6:- AEC installations. 

5, ::.n emphasized 

- I  

pr0grL:l-i wi l l  involve (1) a review of the adequacy OP CLT CL:: ,at i'. . .*sds  

'Je consider thi.: 
. nportahce. k - -  r t o  implemens I- standard prczram of radioactive 
fflucnt reduktic::. H ' X n  the ALO ccn ;-?lex, we plan to h a v e  a meet-hg ir i  

. - , an t  monlroring and control program to be of utmosr  

. 

! . 

Jbcquerque in ths tear future! . p e r i - p  the first week of Febzuar . . - 2 -  . . .. , .  I .  . . . , , . I  . I . .  
. .  
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Harold M. Agnew - 2  - 
rJx 2 2 19n 

Appropriate a rea  office and contractor personriel w i l l  be rcquestccl to 

rnatcrial i s  minimal, some discretion should be used a s  to tile nur.-lhcr 
of attendees. 
parcd to discuss the study progress to date and the s t e p s  \vhizAl i-.rLvc 
been taken, or will be taken, to .r.educe radioactive effilicnts .ire:-.-. 
respcctivc facilities. A writ‘ien report wili bc rcquired by X:.i;ch ., . , ... 

. i 

I 
attcnd; howcver, from those facilities where the use of raciir).rcf;ivc 

At this meeting the field representatives should be p r c -  

i 

I 
i - I  

;,. i;. 
a :  . a .  

YOU w i l l  note that t h e  attached mernorandnm rmlces rcrCcrentr‘.i* r,n’.- 

radioactive cfiiuents. i jowevcr,  S;.;- ,II;~.-C C G ; ; S : ~ . ~ C Y . . ’ . ~ ~  11 i :  . , , I , 

given to  programs involving nonradioactive efllLlci1ts s u c n  as i13c h.c\i ‘y, 
lead, chromates, nitrates,  phosphaees, etc. 
decrease radioactive effluents, consideration should also bc givcn as 
to how such means may be applied to reduce the r e l e a s e s  of othcr toxic 
mat e rials. 

’ 

- ---.--I__--__ __.. _._ . .. . .  . .  
--..-__. 

--- - in evaluatini: W . : I S  l o  -- 

Please submit suggested agenda i t ems  for the planned meetings to this 
office by January i5,  ,1976. 

LAF.VlC 
H. JackBlackwell  
A r e a  Manager 

Enclosure: 
Cy M e m o  fr Biles, 11-27-70 . . 

. .  . ..-- 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

L136 ALAMOs. N W  MMlCO 87544 

K C  2 2 1970 

Harold M. Agnew, Director 
LOS Alamos Scientific Laboratory 

.. 

. .  . .. . :. , u' ). .-.: 

RELEASE OF RADIOACTIVE EFFLUENTS FROM ALO FACILITIES 

. AS the Manager, A10, has  emphasized in  the past, immediate s t e p s  
must be taken to decrease the amounts of radioactive effluents r e l eased  
to the environment. 
generally been small  percentages of the maximum limits set  by the AEC. 
However, our policy requires that "AEC and AEC contractor operations 
shall be conducted in such a manner as to  a s su re  that radiation exposures  
to individuals and population groups are limited to the lowest levels  
technically and econom'ically practical. This action is commensurate  
with the regulatory program which is amending its reac tor  l icensing 
regulations and its radiation protection regulation to require  l icensees  
to make every reasonable effort to keep releases of radioactivity f r o m  
nuclear power plants as low a s  practicable. 

We recognize that re leases  of radioactivity h a v e  

' 
. 

The importance of reducing radioactive effluents has been  emphasized 
by the General Manager and is further discyssed in a memorandum 
dated November 27, 1970, a copy of which is attached, f rom the 
Director, Division of Operational Safety. This memorandum calls f o r  
a re-examination of each liquid and gaseous effluent f r o m  our faci l i t ies  
with a view toward reducing the quantities of radioactivity being d i s -  . 
charged. In summary, this  study and the associated implementation 
program wi l l  involve (1) a review of the adequacy of our current methods  
of monitoring effluents, (2) improving our effluent monitoring programs,  
(3) reducing radisactive effluents within currently available program re-  
sources, (4) determining additional reductions that could be made if 
additional resources were  available, and (5) developing a system of 
uniform reporting on effluents for all AEC installations. 

. 

. We consider this effluent monitoring and control program to be of u tmos t  
importance. In order t o  implement a standard program of radioactive 
effluent reduction within the ALO complex, we plan to h a v e  a meeting in 
Albuquerque in the near  future, . .  perhaps the first week of  February 1971. 

* 
I 

. I  



b Harold M. Agnew - 2 -  

0 5F.c 2 2 1970 
Appropriate a rea  office and contractor personnel w i l l  be requested to 
attend; however, from those facilities where the use of radioactive 
material is minimal, some discretion, should be used a s  to the n u m b e r  
of attendees. At this meeting the field representatives should be p r e -  
pared to discuss the study progress to date and the s t eps  which h a v e  
been taken, o r  will be taken, to r.educe radioactive effluents from t h e i r  
respective facilities. 

. 

A written report  wi l l  be required by March 1, 1971. 

You will note that the  attached memorandum makes reference only t o  
radioactive effluents. 
given to programs involving nonradioactive effluents such  as mercu ry ,  
lead, chromates, nitrates, phosphates, etc. In evaluating ways to 
decrease radioactive effluents, consideration should a l s o  be given as 
to how such means may be applied to reduce the r e l eases  of other toxic  

However, similar consideration is also be ing  

~~ 

mate rials. 

Please submit suggested agenda i tems for the planned meetings to this 
office by January 15, 1979. I 

LAF:WC Area Manager 

Enclosure: 
Cy Memo fr Biles, 11-27-70 

. .  
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d .  additional rctci-ition or l i ~ l d - u p  to  f a c i l i t a t e  rlccay 

E .  €lcl:tcx ident i f i ca t ion  of ixitiol sources of cffI.uec1: 
'1-adlosc tivlty 

.. . 

CriLe precE.lii.:ig suggestions are iritciidcd t o  stimu~ate tl?oq!i t and 
ingenuity I;y 1:nm:lecIgeabie c o n t r a c t o r  and f i e l d  office yci:soiw21 
F ~ O  will be the ~ o s t  f e r t i l e  sourcc of sugrestions for practical 
and effective :asant of rcducing dis'charges .} 

12 t.hc nrxt t h ree  m m t l i s  x i 5 o n  should be taken,  within c i i r r e n t l y  avail- 
abie prcgznrn 1-esourws , t o  rcducc cffl.ucnt r a d i o e c t i v i  t y  by adop t i l : ;  

meescres e l i c i t e d  by this review. 
Iiieaqures xhich w i l l  result  i n  the greatest r s d u c t i o n  i n  the qi lant i ty  
of raciiozc t i v e  material being reI.rascd . Primary a t  t e n t i o n  should bc 
given t o  t!iose rad ionucl idcs  which tend t o  p e r s i s t  in the efivironment 
nndinr  are of grcater biological.  s ign iCicance  such GS plutonium, 
S t r ~ n t i u m  90, Ccniuiil 137, Cobalt 60, e t c .  

Emphasis should be phceci OT; chose 

Thcsc reviews s!rould bc conducted by o p e r a t i n g  coi i trac tors with  partici-  
pation and cvalriztion by t h e  field off ice  staff as appropriate. '1Tl;e 
r e s u l t s  of t he  rcview of each e f f l u e n t  stream should ha bzicfly docu-  - 
mcnfed and made available t o  your o f f i c e .  This docunen ta t ion  should 
c o n t a i n  t h e  b a s i s  for Sroposcd ac t ions  or for tho conclusion that Ilzva1.s 
arc already as low as p r a c t i c a b l e .  
by t k  Division or' Opera t iona l  S a f e t y  d u r i n g  the. cou r se  of subsequent  

This documentation will ba rev5ewc.d 
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h.  re-iisioii of analytical proccdurcs . .. 

@!le prccc:ilj.:jg suggestions arc ititciidcd t o  stinulete tiicwgli t and 
. inpiuit:y by knowlcdgcabie contractor aiid f i e l d  o f f i c c  yci:sor?ce!l 
1410 will Le the  niost f e r t i l e  s w r c c  of sugrestionc for practical 
and effect ive 1neans of rcduc.iiig discharges .) 

XI? t.hc x x t  thrcc inoiitlis zxtioii should be taken, w i t h i n  c u r r e n t l y  .avail,- 
abIe prcgzcrn resources, to  rcducc c f f lucnt  raiiioac t i v i t y  by adop t.ii;g 
mccsurcs cl.ic9tcd Iiy this rcvicw. Emphasis should be placed or. chose 
ilieasurcs xhich Kill result in tho greates t  reduction i n  the qx in t i ty  
of rsciionctivo material  being rel.eascd. Priinary a ttcnticrn shou1.d bc 
gi.vei-1 t o  those radi.onuclidcr which tend to pers i s t  in the ewironnrznt ' 

andiclr are oE greater L io log ica i  significaiice such 4s plutonium, 
S t m r i t i u m  90,  CCsitIli i  137, Cobalt 60, etc. 

ThcSc revlcws should bc con6.ucte.d by opcrnting c o n t r a c t o r s  t r j  th partici- 
p a t i o n  and hvaliration by'  1:'Cc: f i e l d  o f f i c e  s taf f  as appropriate.  
results of the review of each eff luent  stream should he 'oricsly docu- - 
wmted and made. a v a i l a b l e  to your office. 
contain the basis for 2roposcd a c t i o n s  o r  for tlia canclusion thnc lcvcls 
arc already BS . low as prect icnhle .  
by tho Division or' Operational Safety during the ebuftie , b f  d ? q f i t ~ t ~ ~ ~ i 1 1  

The 

This documentarion should  

l'his documentation Will. be a:ev-;rwwJ 

. .  

. .  ' .  . .  
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LOS ALAMOS SCIENTIFIC LAFJORATORY 

UNIVERSIW OF CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 

5 :  : : 
L . -*  

OFFICE MEMORANDUM 
: H. Jac!c Blaclwell, Area Manager DATG: A p r i l  9, 1970 

- i  
I 

I 

! 

Los Alamos Area Off ice ,  U.S. A t o m i c  Energy Commission ' 
T'rIRU. : 13. 0 .  Whipple, Health Div is ion  Leader (Acting) 
PROM : Tlilliam R. Kennedy, Group Leader, H-6 

SUBJECT: iWIOACTIVE EFFLUENTS AND RELEASES 
- .  

SYMBOL 13-6 

T h i s  l e t t e r  is wr i t ten  i n  r e p l y  t o  your i n q u i r y  of 
?,larch 31, 1970, and i n  p a r t i c u l a r ,  your request  o n  environ- 
mental survey experience du r ing  t h e  y e a r s  1967, 1968, and 
1969. 

A i r  Nonitoring 

R e s u l t s  of beta-gamma r a d i o a c t i v i t y  as sampled on a work- 
day b a s i s  are-t-abul-ated i n  Lk-3857, LA-4133, and Lh-4388 for 
the years 1967, 1968, and 1969 r e s p e c t i v e l y .  Copies of the 
t h r e e  documents are enclosed. 

A i r  samples t a k e n  on a cont inuous basis, collected 
weekly,  and screened for  excess ive  long-lived a lpha e m i t -  

p a r t i c u l a t e  material at no t i m e  showed v a l u e s  above 
10' pCi/ml.  This va lue  is approximately l / l O t h  of t h e  CG 
as defined i n  U.S.A.E.C. Manual Chapter 0524 Appendix para- 
graph I1 c and Annex A, f o r  plutonium. 

Tlater and Stream Bed Sampling and Analyses  

The fol lowing l i s t e d  r e p o r t s  c o n t a i n  some of the radio- 
chemical ana lyses  data you reques ted .  These reports were 
w r i t t e n  by  the U. S. Geological Survey, for a d m i n i s t r a t i v e  
r e l e a s e  only and have been t r a n s m i t t e d  t o  you: 

T h e  Chemical and Radiochemical Q u a l i t y  of S u r f a c e  
and Ground Vater a t  Los Alamos, New Mexico, July 
1966 through June 1967, I t  d a t e d  January 1969 

"Chemical and Radiochemical Analyses of Vlater i n  
the Los Alamos Area, New Elexico, made by the U.S. 
Geological Survey, 1960 through 1968, dated 
July 1969. 
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0 TO: H. Jack Blackwell -2- 

LOS ALAMOS SCIENTIFIC LABORATORY ; 
UNIVERSITY O r  CALIFORNIA 
LOB ALAMOB. NEW MEXICO 

L 

; 
I - - 
I r '  
- 4  - DATE: April 9, 1 9 7 0  
. !  

I 

1 

The enclosed le t ter  r e p o r t s  conta in  the radiochemical  
analyses  results f o r  t h e  per iod  Ju ly  1967 through June 1969, 
and Ju ly  1069 'through December 1969. 

IVRK : m t  j 

Enc. 2 ea. LA-3857 (1967); Lib4133 (196s); LA-4385 (1969) 
2 ea. Group H-6 L e t t e r  Reports,  "Radiochemical 

Analyses of Water Samples Taken J u l y  1969 
through December 1969. If 

2 ea. Group H-6 Letter Reports,  "Radiochemical 
Analyses of Water Samples Taken J u l y  1967 
through June 1969. t t  

a 

I 

I 

CC: 1. E. Hale, USGS (w/enc. - H-6 L e t t e r  Reports) 
D= Do hleyer, H-1 (w/o enc.) . 
c .  w e  Christenson, H-7 (w/enc. - H-6 L e t t e r  Reports)*-= 



TO . I H. Jack Blackwell, Area Manager LRAO , D A T E :  April' 

FROM I H. 0 .  Whipple, M.D., Health Div is ion  Leader ' (Act ing)  . . 
. .  

. SUBJECT: RADIOACTIVE EFFUJENTS AND RELJ3ASES 
. . .  . .  

BYMBOL I H 
! I , I . >  ' 

' i : - . .  
. I  . . .  . . .  

, .. ,. . .  
* Enclosed are  t h e  Environmental S tud ie s  and the Contaminated 
. .  Waste  Disposal GrWp8' replies t o  your request of March '31 

on t h e  ab-ject: The r ep ly  prepared by the Health 
P h y s i c s  G r o u p  1s c x a s s i f i e d  and w i l l  be f o m a r d e d  under ' 

. . . 
1 

I .  - .. .? .-_._..--.- -- . ' :  - -- . - - .. I 

s e p a r a t e  cover. 

m j t  

Enclosuresr 

1-Memo 4/9/70, Kennedy t o  B l a c h e l 1  
2- LA-3887, LA-4133, LA-4388 (2 e a )  
3-Radiochemical Analyses of Water Samples Taken J u l y  1969 

through December 1969' ( 2 )  
4- Radiochemical Analyses of Water Samples Taken mly 1967 

through December 1969 ( 2 )  
5- UISL 'Concentrat ions of Radionuclides in Ef f luenta. (2) 
6-. UISL Radioactive Ef f luen t  (Liquids)  (2)  

. . -  
I ,. 
.. 

. . 
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-.  x l o o 2  0.82 x l o a 2  
- 9.27 x 2.3 x 10- 

0 - - 
_- 

I - - 
- - - 

- 
0 

Y 
2.65 x - - 

1969 
'A- 5 0 '6.82 x 3.57 x 10-1 5.4 5 4 . 4 8  x lo6 1 3 . 4 4  x 

'A-21 (DPE). 5 . 0 1  l o 6  1.21 0 

1 . 3 1  x IOo2 

'A-21 (DPW) 1 3 . 2 9  x lo6 1 . 5 9  x loo3 1 . 5 9  x 1 .06  x 10 ' l (a )  - 
-1 (b) 0 . 2 2  x 10 

'A-2, Omega 
0 'est Reactor 0 . 3 9  x l o 6  - 

, 

0 Trace - 5 I I A-2, Water . 

i o i l e r  Reactor . ' 5 . 4 9  x 10 

- - 
0 0 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

FROM i E r i c  B. Fowle r ,  Alt. Group Leader ,  H - 7  

SU6JECT: CORRECTED TABLES 

SYMBOL : 37-EBF-547 

---- _ _  P Some of the volumes used i o  r;ai-Ca fcr tk- ----- 
a t tached  t a b l e s  a s  previously submi t ted  were f o u n d  
t o  be s l i g h t l y  i n  error. C o r r e c t i o n s  hav'e been made; I( 
t h e  co r rec t ed  t a b l e s  a r e  a t t a c h e d .  c 

:; 
1: 

? 

$ ;; 

) Eric B.  Fowler 

EBF : trf 

EnC: Table - LASL RadiGactive E f f l u e n t  Liquids  
I I 

Table - LASL Concentrations of R a d i o n u c l i d e s  i n  
E f f l u e n t s  

cc: 11-7 files ( 2 )  

. 
e 

' I  



50 

!1 (DPW) . 
!1 (DPE) 

I !, Omega 
: Reactor 
!, Water 
.er Reactor 

I 

LASL RADIOACTIVE a FLUENT LIQUIDS 
1 9 6 7  - 

a ,  Ci Volume 
.Liters Gross.' cy 239Pu Gross f3 . 89s, 

5 9 . 6 8  x l o 6  7 . 6 4  x 4 . 2 4  x 3 . 7 6  x 10-1 5 . 3 5  x ~~ 

- -1 (a) 
1 0 . 9 5  x l o 6  2 . 4 9  x 1 . 4 5  x 3 x 10 

- - 1 . 0 3  x l o 6  2 . 3 3  x - 

0 . 3 9  x l o 6  - - 0 . 2 2  x 1 0  -1 (b) - 

io 
!1 (DPW) 

!1  (DPE) 
!, Omega 
: Reactor 
!, Water 
.er Reactor 

6.17 x l o 5  - - Trace - 
1 9 6 8  

6 0 . 2 9  x l o 6  5 . 1 6  x 2 . 6 0  x 3 . 2 6  x110-l 3 . 2 6  x 
-&(a) - 
t - 

1.62 3 . 1  x 10 
- 3 .  6.22 x lo6 2 . 1 1  .x 10 

- 5.46 x . I O 6  3:05 x - 

0.39 x lo6 - - 0.22 x 10  -1 (b) - 

6 . 7 1  l o 5  - - Trace - 
' 1 9 6 9  

;0 

!1 (DPW) 

! 1  (DPE) 
!, Omega 
: Reactor 
!, Water 
.er Reactor 

5 4 . 3 8  x l o 6  13.44 s l o m 3  6 . 8 2  x 3 . 5 7  x 10-1  5 . 4 6  x 
- -2 (a) 7 . 7 2  x l o 6  1 . 7 8  s 1 . 5 9  6.18 s 1 0  
- - 5 . 0 1 ' ~  l o 6 .  1 . 2 1  I O - ~  . -  

- - 0.22 x -10 -1 (b) - * .  6 0.39 x. 10 

5.49 lo5 - - Trace - 

I Estimate based on iiicomplete records. 
' Estimated - several sources of wide3:y \*:I I \*  i IIU activity.  

B .  Ci 

lo-' 1.34 x - 
. . - 2  

- 2 ( a )  1.1 s I, 6.57 x 10. 

L O - 2  0 . 8 2  x lo'* 
4 . 9 8  x lo'* 

- 

L O - 2  1 . 3 1  x 
1.54 

- 

- 
1.2 x lo-* 

- 



0 LASL CONCENTRATIONS OF WDI0.NUCLIDES I N  EFFi 
1 9 6 7  - 

Gross a L5yPu Gross ' B  
Avg Max Avg Max Avg Max Avg M e  

TA-50 
TA-21 (DPW) 

TA-21 (DPE) . 

TA-2, Omega 
West Reactor. 
TA-2, Water 
Boiler Reactor 

T.9- 50 
TA-21 (DPW) 
TA-21 (DPE) 
TA-2, Omega 
W e s t  Reactor 
TA-2, Water 
Boile; Reactor 

TA-50 

TA-21 (DPW) 

Tk-21 (DPE) 
TA-2, Omega 
West Reactor 
TA-2, Water 
Boiler Reactor 

.128 . 405  

.227  .594 

2 . 2 7  3.80 

.085  .133  
.339  . . 4 5 4  

.559  l . 0 1  

. 2 4 5  .408  

. 2 3 1  1 . 0 2  

.241 . 3 3 8  

. 0 7 1  

. 1 3 2  
- 
- 
- 

.043 

.260 
- 

- 

- 

. 1 2 5  

.206  

- 

- 

- 

. 2 9 5  6 . 3  1 0 . 6  .897  1. i  

, 4 9 0  30 - - - 
- - - - - 
- 56.3b .. - - . -  

- T r a c e  - - 

1968 
.094  5.41. 9 . 2 4 b . 5 5 1  
.7.64 50 7 5  - 

b 56 .3  

- T r a c e  - - - 
1 9 6 9  

.259  6 . 9 8  16 .4  . 97  

. 645  8 1 4  - 
- - - 

- 56 .3b  - 

- - Trace - 
NOTE: 
a 

\ b  

Avg. and Max. figures are  frm monthly da t a .  
Estimated from la ter  a n a l y s e s .  

\ I n c l u d e s  several very  short l i v e d  l - , i i l i o n u c l i d e s  - estimated. 

! \ \ 
'"., 

ENTS 

A c t . ,  pCi/ml 
90sr 13 iCs  

Max Avg Max A v g  

.224 
6a 
- 
- 
- 

. 125  

8a 

- 

- 

. 2 4  
0 . 2  

- 
- 

- 

. 436  
1 2 a  
- 

- 
- 

. 546  
- 
1 6 a  

- 

- 

. 7 1 6  
0 .4  

- 
- 

- 

. -  . . . 
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" UNITED STATES 
ATOMIC ENERGY COMMISSION 
L116 ALAMOS. N E W  MEXICO 87544 

1 
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Norris  E, Sradbury, D i rec to r  
Los Alamos S c i e n t i f i c  Labora tory  

RADIOACTIVE EFFLUENTS AND RELEASES 

Headquarters has  r eques t ed  a three-year  summary' of 
e f f l u e n t  and enviroiimental survey exper ience  a t  AEC 
S i t e s  under Albuquerque Opera t ions  j u r i s d i c t i o n ,  

You are reques ted  t o  provide q u a n t i t a t i v e  data .on a l l  
normal 2nd abnormal r e l e a s e s  of gaseous and l i q u i d  
r ad ioac t ive  m a t e r i a l  from LASL i n s t a l l a t i o n s  during 
Calendar Years 1967, 1968 and 1969, Please provide 
dzta  for  each s i t e  as w e l l  as for each f a c i l i t y  or 
r e l e a s e  poin t  a s s o c i a t e d  w i t h  t he  s i t e ,  Report  the 
data as t o t a l  c u r i e s  of a c t i v i t y  released annual ly  
plus any a v a i l a b l e  breakdown by type  .of r a d i o a c t i v i t y  
o r  rad ionucl ide ,  Assume t h a t  the  r e l e a s e  occurs  a t  
the end  of a pipe or 'discharge p o i n t  a t  which e f f l u e n t  
passes  from p o s i t i v e  con t ro l .  

In a d d i t i o n  t o  t h e  q u a n t i t a t i v e  data r e q u e s t e d  above, 
please i n d i c a t e  maximum and average  concen t r a t ion  o f  . 
normal e f f l u e n t s  on ly  f o r  each dischaege p o i n t  f o r  
the y e a r s  1967, 1968 and 1969, 

We emphasize the importance of inc lud ing  a l l  r e l e a s e s  
such as normal e r ' f luents  and s p i l l s ,  l e a k s ,  o r  o t h e r  
inadver ten t  r e l e a s e s ,  Do  n o t  omit data for r easons .  
such as poor r e l i a b i l i t y  of es t imates ,  p u b l i c  'rela- 
tions, s e c u r i t y ,  or c l a s s i f i c a t i o n  aspects. I n d i c a t e  
any l i m i t a t i o n s  on the  d a t a ,  . p a r t i c u l a r l y  i n  s i t u a t i o n s  
where r e l e a s e s  have occurred  without the knowledge of 

. r a d i o a c t i v i t y  conten t ,  
. . .  



Norris .ia Bradbury 2 

In order to meet an ALO deadl ine  of A p r i l  -13, 1970,  
i t  is  requested that the information be prov ided  no 
la ter  than A p r i l  10, 1970. 

LAO : EEW Area Manager 

I 

I 

I 

I 

I 
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I 

The z t t a c h e d  r e p o r t  s u n x a r i z e s  exissicns of  r a d i o s c t i v e  . 

and. non-rad ioec t ive  rnaterials from t h e  LOS Alanos Scle .n . t f f ic  
Lzbora tory  f o r  1971. I n  t h e  r e p o r t  o f  a i r b o r n e  emis s ions  of  
r a d i o a c t i v e  ne t e r i a l s  t h e  llstarkards" c i t e d  are t ;?ose for 
m c o z t r o l l e ~  areas as g iven  i n  AECX (2524. There i s  frothing 
iz C52i: which states t h a t  these  are  a p p l i c a b l e  t o . c o n c e n t r a -  
t i o n s  inside exhaust  s t a c k s .  i n  n y . o p i n i o n  i f  w e  a c c e p t  t h i s  
c o x q t  :r;ithcut protes ' ;  we are acqu iesc ing  i n  t h e  es ta j l ish-  
x ~ r i i s  or' m r e e l i s t i c  azd s n s c i e n t i f i c  standards zr.d w e  share 
Ir;. the blzme for t h i s  p r o c e s s .  . T k i s  i s  a perso.;l.al opil-ion 
b u t  I b e l i e v e  :$e are zldizg i n  g i v l n g  o u t  misinfornztion 2nd 
c o s f u s l n g  t h e  p u b i i c .  We nay 5s f o r c e d  t,o do t h i s  o u t  we 
shocid do i t  ucce r  p 2 o t e s t  ace nzke our  pro tes t ;  known. Tine 
star.da?Cs I n  AZCM 0524 are  n o t  emission s tandares ' .  - 

Kerry, tF.  Schi l i te  . 

Group Leadel. 

I 



Attzched is t h e  Po1lutzr. t  Inventory Iieport for 1471. 
i s  esszctially diviCea I ~ t o  thrse major sec t iof i s  (1) r a d i o a c t i v e  
znC xon-rad ioac t ive  zaterials i n  l i q u i d  e i ' f luents  (2) a i r b o r n e  
zeleasas o l  non-rza ioac t ive  xaterials and ( 3 )  a i r b o r z e  relezses 
0: radioacCfve nateer ia ls .  A s  ir?. t h e  p r e v i o m  r e p o r t s  r e l e e s e s  . 

~f nzter ia ls  as 2 z-esult of t e s t  explosions m e  n o t  inc luded  
s i n c e  t h e y  are the  s u b j e c t  of 2 separzte s t u d y .  

It 

I .  



- 1971 

Kon-rzdioactive liquid effhents a re  discharged through two major 

t r ea tnsz t  ? l a~ t s  where sarnples a re  collected u-d analyzed. Small quan- 

tities are  discharged into saptic tmks  and to saAaitzry sewer systems which 

a re  operated by the Z i a  Company. There a re  some discharges directly 

to  tkz environment from cooling towers and other cooling water sources. 

Iilrorrnation 03 liquid waste  discharges are given in  Table I and Table iI. 

-4irborne Effluexts (i\ionradiozctivej 

The method of estiinatiag zirborne efflueats was discussed in the 

re?o;-t of September 1, 1972. 

eXiient source was not repeated this period but stock issue records were 

The complete sarvey of each potential 

again com?iled and checked by the icdustrial hygienists and the individual 

grol;? leaders to make certain that the data accurately represeEted the 

efficents. 

totzl  period covered is f rom November 1,. 1970 to October 31, 1971. 

The data a re  given in Table III. For a number of reasons the 
* 

Thus 

it is a twelve month period a ~ t i  there have been no significant changes in 

the final two months of 1971. End-of-year com?ilations a re  dificult to 

obtain to  meet a February 1st deadline because accour;Ling facilities a r e  over- 

loaded compiling other amual  data. 

it seemed desirzbla to follow this with a survey of the succeeding six months 

The first survey was begun in  may and 

period. 

Estimates of vehicular enissions of carbon monoxide, nitrogen 

o s i ~ e s  and lead were included in the previozs report for purposes or‘ com- 

p r i s o n .  They have not been included in tkis report but the numbers a re  

strictly proportional to  tSe quantities of gasoline consumed. 



Fui-ther s t u d i e s  ~ V Z  Seen done 

from silver soldering cqerztions uzder 

- .  . . _ _  . 

on e-mission rztes of cadmiam 

varicus ccjnditions. With careful 

work avoiding direct impingerAez?t of the  soldering torch flame on the 

silver solder, ca ih ium emissions vary between .001% and .005% of the 

weight of brazing alloy used. -.I lnese rates were obtzir,ed with alloys 

ranging fro,% 16% to 2470 czdrn iux  

d o ~ ~ e  in a careless manner directizg the fa,-ne o x  the solder, the einissions 

can go as  high as 1% of the weight or' ths alloy. 

TJi%e=l silver soldering is deliberately 

AMost silver soldering is 

doze by experienced personae1 aEd i f  aliowaace is mace for some unskilled 

work an average emission rate oi -01% s e e x s  reasona3le. This is the 

same figare used irr cor-puticg the ca6,miux-n emissions in the last report  

ar,d has Seen u s e 6  in this oze. 

It will  be noted f rom the table that the emissions during the 

second hals' of the yezr diC not difi'er greatly i r o n  those in the first  half, 

-- I A ichloroethyleoe snd merhyl chloioform have incr-ezsed somewhat. Pe r -  

_ _  chloroethylene has decreased significantly d=e to thz partial shutdown of 
t 

zn o2eration where it had been used. AcqLisitioas of Iiew mercury by tke 

Laborztory had shown a fairly consistant pattern of i5out 600 lIos/year for 

the 10 year 2eriod of 1939-1969. However, no new mercury was acquired 

ir: 1970 or  1971. 

zecycled. 

indicated that the emissions of nitrogen oxides given in the last report were 

too high. 

This indicates tnat m-ercury is being recovered and 

-_ A more thorou& material balznce on nitric acid usage has 

I 

The figure give2 for the total  for 1971 is a more accurite e s t i -  . 

mate of the u?per limit of eizission OF nitrogen o-xides. 

Siace the last report the Environmerital Protection Agency has 

proposed an emission rate for beryllium of ten grams per day as an allow- 

sblc limiii. This is many timcs iiighcr than tiic ratcs in this tablc. Thcrc 

2 



h z s  also beer, sos-e Ciscussion of an allowLblz erriissior, rate for trichloro- 

e::hyicne. 

zdopted and trichloroethyiene is considered as a potential contributor to 

A:. LS , 

Arr.Sier,t stacdzrds ior  $;otoche=-lcal cjxidazts have been 

type of po1liita;l'; because of its instzbility. h the E.P.A.  publicztion 

on reqcirsmects fo r  state imp1err;entation p i a s  they sEggest the 1ir.i- 

tatioz oi trichloroethylene ernissiocs where photochemicai oxidants are a 

significant proble,m. The 1irr.ita;ion suggestzc is 15 ?our+ds 2er day from 

azy ec_ui?rnent, presurnabiy a ~ y  single source. Emissions from one single 

degreaser at Los Alamos does exceec this rate by a factor of nearly four. 

Coasilsratioa is now being given to chzngiq the solvezli from. trichloro- 

ethyiene to the rr,ore sta3le perchloroethylene. 

chloroethylene should decrease in the next period since one operation which 

i s  a major source is phasing out. 

lirnitatior: on trichloroe"Liy1ene is not a stzndzrd. Tlnotochemical oxl&aEts 

&re not a problem here and the state hzs r,ot included tkis limitation in  its 

Total emissions of tri- 

It shoulc! be noted that the proposed 

irn@ler,er=;ation plzn. 

3 
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TABLE I11 

Solvent s 

I 

Airborne Releises. Xanradioictive 
I 

. Relezse Rates (poands/mon. ) 

11/1/70 - m o m  5/1/71 - i o / s m i  
m 
I r ichlo r o ethylene 
Methyl chloroiorm 
Freo;is 
-4 c e t  c: r,z 
P e  I chla r oetiylene 
K e r o s 22s 
chloro= Aolm 
M e  tliaaol 
-34s thy lexe dichlor ids 
Toluene 
Czzboz tztrachloride 

4250 
4170 
3250 
3080 
3000 
1 6 C O  
340 
250 
100 
460 
165 

.5930 
5595 
2920 
2655 
873 

1100 
800 
175 
513 
300 I 

40 . 

I 

Gases 

SuEcr hesafluoriCe 
Xmm- ozi a 
h-itiogm oxides (iroin 

iCitric oxide {from stable 

Carbon monoxide (from 

nitric zcid) 

isotope process) 

stable isotope process) 
* .  

Metzls 

Cicl-niU:X 
E e rylliiln 

800 
850 -- 

1700 
890 -- 

I .  

lg  / mon. < lg/mon. 
2. Smg/mon. 2 .5mg/m~n.  

Total f o r  12 r;?on. 

(Poands) 

6 1120 
58590 
37 100 
34420 
23240 
16180 
6510 
2450 
3680 
4550 
1230 

15020 
10430 

.2c200 

1700 

20000 

log. 
30%-g 

I 

4 

I 



i 

R. E. Armstead, Superintendent, . 

C, R ,  Eermnn,'Chief, Public Health e Sani$ation Section 

Zia ?,later, Gas & Sewage Uti l i t ies  
TETU : Frank C.  D i  Luzic, E r e c t o r ,  Community GDerations Ui-vision 

SYIvrnL: m-3 

Attached i s  a repor t  or? t he  Central Sewage Treatment F h n t  
made as a result of observa.tions of t h i s  plwAt and a h l y s e s  
of smples obtained GII December 26, 1950. 

CC: KinE Derr, C h  Ccrm F2.c 3 
D r .  C. 2. Lush'w-ugn, D i s t  Health C l f f  WE 

Public Health 
k S m i t e t i c n  Cclarl Oper 

Iicrmn;! : hb Di Liz io  
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* Pu Analyses - Central Sewage Treatment Plant 
- 
Sampling Data: Raw Sewage and Fina l  Effluent samples were col lected at 2 PM, 

6 PM, 10 PM on 3/13/51 and at 10 AM, 3/14/51: cornposited in 
proportion to  flow. 
to elimination of graveyard shif t .  Sludge samples were obtained 
on 3/13/51 on a "grab" basls. 

The 2 AM and 6 AM samples were omitted due 

Analyses : 

Raw Sewage . 1.2 C/M/L 

Final  Effluent L.6 C/M/L 

%w Sludge 
5 sol ids  5.63 

c/Wg ( w e t >  2.6 
C h / g  (dry) 116 

0 

*Digested Sludge 
% so l ids  2.24 
C h / g  (wet) 1.2 

' C M g  (drg) 511 
. .  

*PU .analyses carried out using 25 g. portions 
of wet sludge. 



Chemical Analyses of Chlorinated Effluent from 
the Central Sewage Treatment P l a n t  

Sampling Point: . 

Time of Sampling: 

Discharge side of eff luent  pumps a t  
the Central Sewage Treatment Plant. 

# 1 - 1035 

# 3 - 104.5 
Nova 20, 1950 

NOV. 27, 1950 
# 2 - U O O  Nov. 22, 1950 

Analyses : 

PH 7.80 7.55 7.70 

Alkalinity 
Carbonate 
Bicarbonate 
Hydroxide 
Total 

p p  as CaC03 
2 0 2 

215 212 242 
0 0 0 

217 212 244 

Acidity 
cc2 
Mineral 
Total 

- PPm 
3 6 4 as CG2 
0 

29 

0 

35 
0 a s  CaC03 

3 30. as CaCO 

E. 0. D. ( 5  day 2OoC.) 15 Ppm 1 5  50 

Hardness 
Carbonate * 

Non-carbonate 
Total 

p-m as CaCC3 
40 40 44 

0 0 0 
40 40 4 . 4 .  

nitrogen 
Ammonia 
Ni t r i t e  
Nitrate 
Organic 

ppm as €4 
zr, 17.5 22.2 
0.0 
2.0 
2.8 

2.0 0 
2.0 2.0 

, 3.4 8.6 

Suspended Solids 
Volatile Matter 
Fixed hkt te r  

Total  Solids 
Volati le Matter 
Fixed Matter 

383 A56 532 
46 44 
54 56 

40 
60 

.. 
*Note: The secondary sed5mentation.tank was being bypassed a t  the 

time sample # 3 was collected. 



I - I 



I 

- 
I 
, 
I 

! 
During the past three months samples of sewage, sewage d'f'hente 
and sludges f r o m  the White Rook Seuage Treatment Plant, have bea 
collected and analyzed by the Public H e a l t h  and Sanitation Seation. 
A l t h o u g h  wen a cursory inspection of this plant indicated that it 
w88 nat flmctionhg properly, the analytical data obtained provided 
a mame of the shortcomings of this plant and pointed out the 
frd-ividual treatment plartt elements that uere not operathg a8 they 
EilOUld. 

Some of the difficulties experienced at thie seyage treatment plant 
orin be remedied altering the a'modus operandi", and reeommendations 
have been made accofdinglp. However, s b c e  t h i s  plant la&s two minor 
but important elements necessary for proper operatian and maintenance, 
a meeting between Inn Alexander, Sup%. Z h  UtUties,  R, E. Annetead, 
Supt. Zia Water, Gas & Sewage Section, prank Highlegman, Resident 
Engineer, Black and Veaah Consulting Zngfneers, and E. B. H-, 
FubUc Health Engineer, Fublic Health end Sanitation Section, YBB heid 
at the White Rack Sewage Treatment P l a n t  on Oct. 10, l9W. A t  this 
meet- all present agreed that theee treatment p h t  slslmente, 
namely, a grit chamber and comminubr, should be added t0 the present 
facilitiee, 
be designed and fnstalled at the White Rock Sewage Treatanent Plant 
before the arrival of Winter weather. 

Thus, it i s  recommended that e grit nhnmber and conminutor 

.. 

. I> 
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DESIGN , NALYSIS 
Pueblo Canyon Sewage Treatment Plant 

Los Alamos, Now Mexico 
June 30, 1950 

DesiEn Data 
De sign p o p l a t  ion  
Sewage flow per capi te  
Design flows: 

Average Caily 
Maxblm r a t e  
M i n i m  r a t e  

Biochemical oxygen demand 
Scspanded sol! ds 

7,500 
100 gal. 

750,000 gal./day 
2,160,000 gal. /day 
150,000 gal . /&as. 

.20 lbs./capita/day 
-27 lbs.  /capita/day 

2. P a r s h a l l  Flume 

Des iaed  t o  neesure max. flow at r a t e  of 2.16 M.G.D. and min. - 
f l o w  at ra te  of .15 M.G.D. 

3. G r i t  Chamber 

Cons i s t s  of two chambers and i s  designed t o  handle max. ra te  with 
both chembers i n  operation. 

4. .--- P=ime.ry Settling Tank 

Detelztion period: 
Overflow rzte:  620 gal./dey/sq.ft. 
Tank Dimensions: 55 f t .  diuneter, 8 f t .  9 in .  deep 
B 0 D removal: 35% ( e 8 t i m a t  ed) 

1500-525=975 lbs . rezaining 

2 112 hours at stablized flow o f  1.47 M.G.D. 
0 

5. Trickl ing F i l t e r  

Unit B 0 D loading: 
T o t a l  B 0 D loading:  
Bf l te r  dimensions: 
Ro t ary d i  s t r ibu t or : 

409 lbs .  /acre f t. /day 
975 lbs/day 
140 ft. diameter, 7 f t .  deep 
Designed t o  operate between f l o w s  o f  
604 g.p.m. t o  1540 g.p.m. 

6 .  Fina l  Sett!.iq Tank 

Detention perio8: 
Overflow ra te :  
Tank dimensions: 

2 l / 2  hrs. at average da i ly  flow 
472 gal/day/sq .f t . 
45 f t .  diameter, 6 f t .  6 in. deep 



I 
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7. Dizestion Tank 

Capacity: 
Tank Dimensions: 40 ft. diameter, 24 ft. deep 
Hezt : 

30,090 cu.ft. = 4 cu.ft./capita 

170,000 BTU/hr.; gas burner and heat exchanger 

Area: 
Dimens ions: 4 beds 45 ft. x 45 ft. 

7500 sq. ft. = 1 sq.ft./capita 

5. Chlorine Contact Tank 

Detention period: 30 min. at average daily flow 
Dinensions: 12 ft. x 24 ft. x 8 ft. deep 
Chlorinator: Frogrsm control machine with range of 

20to 100 pounds per day 

10. Puwine: EouiDment 

Sewage Circulating pumps: 

Sludge Circulating ?umps: 

Raw Sludge Pumps: 

Effluent F’uqs: 

Two 590 g.p.m. @ 23 ft. head 
located in pit at final settling tank. 
Two 125 g.p.m. @ 10 ft. head located 
i n  Control House 
Two 40 g.p.m. @ 15 ft. head located in 
Control House 
Two 500 g.p.m. 0 450 ft. (from old 
plant) to pump to golf course. 



TO : Jchn Newell, 4 Sani - -  r, Lns Alamos DATE: November 9, 1949 

FROM : Arthur E. GornBn, gineer, Washington, DC I 

SUBJECT: PkJA!!ITO CANYON - SEWAGE TREA'MNI! PUNT . ._ 
: :  . 

REFER To' 
SrnEOL: RD:E:AEG 

!bio items hav ome t o  my desk the last few days which, I am sure, yoc 
kll want t o  know about as they concern your ac t iv i t i e s .  One i s  the 
authorization by the Office of Ehgineering and Construction to  Black and 
Veatch t o  determine the  quzntity and qual i ty  of water which might be 
developed economicalLv from the iower end of Pa ja r i to  Canyon west of 
Eghway No. 4 as a source of supply for White Rock Area. 
thst about a year ago, when we v is i ted  the S site, we were s h m  a sink 
hole i n t c  which first surface drainage dischbrged. As I recall, the 
quantit ies of water which entered t h i s  sink hole were ra ther  high. 
there any likelihood t h a t  this sink hole might be a source of contamina- 
t ion t o  the  Pa jar i to  supply which i s  t o  be developed? 

You w i l l  r eca l l  

Is 

! 

I 

1 
I 

1 STANDARD FORM NO. 64 I 
I 
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?he other item is  i n  connection with the Black and Veatch report on the 
n m  sewage trsztment p l a ~ t .  
preferable t o  Plan E, but as a sani tary engineer, the s i te -  d this plant 
h a  cer thin objections beceuse of +he profiznity t o  housirg on the various 
mesas which surround it, 1 do not r eca l l  ever noticing any serious odors 
i n  the v i c i n i t y  of the present sel'iage treatment plant ,  but my v i s i t s  have 
been few and f a r  betxeen. Has cnyoae given any considerztion of the dis- 
t ame t o  which odors aromd the seyiage treatment p l a n t  have been observed 
under varioirs weather and wind conditions? It seeins t o  me t h i s  is going 
t o  5e a very important item i n  connection with the  proposed new plant. 

It seems t o  m e  t h a t  their Plan A i s  def ini te ly  a 

=cause of the  location of the p l a t ,  it would be my opinion that t& 
semge entering thesettl'icgtank would be f resh  and therefore low i n  odors. 
This s i tua t ion  should also be helpful i n  connection with odors from the 
dis t r ibutor  on t h e  fil%er. 
of t h i s  plant  every e f f o r t  should be made t o  take i n t o  consideration the 
poss ib i l i ty  of conplaints by residents and tha t  i n  the design of the  
plant provision should be made t o  min'imize the  likelihood of odors. 
haps this would c a l l  for heavy chlorination. 

It would seem, however, t h a t  i n  the design 

Rrc 

If such observations have not already been Lade, i t  might be helpful t o  
observe the effect of high ra te  of pre-chlorination a t  the present plant 
and a l so  t h e  distance within which odors are noticeable. 

I discussed this  matter w i t h  Ray m&ence by long-distance phone and i n  
q coments on the report I intend t o  stress this item. 
said he wou'ld give it special  consideration and zsk hlr. Brown t o  do so also. 

Colonel Iawrence 

I enjoyed reading t h e  copy of your paper before the A.S.C.S., San Francisco 
and appreciate your thoughtfulness i n  sending it t o  ne. 
fluoride content of t he  Valle Grande water, I would suggest that  additional 

wnmnlsw be obtained and analvzed as 5uminrr monresses so tha t  we may be . I 

In  regard t o  the 
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INDUSTRIAL WASTE SECTION - AEC . 

CH€#iICAL AEALYSE3 W COOLING WATER SAMPLES 

* -  .g I 

0 5 4  

v g n  
r 4  C 

3.9 5 
- -  
4.2 0.8 

2.9 3 

3.8 1.1 

3.6 7 

4.1 0.7 

2.6 3 

3.9 0 

3.4 5 

3.9 0.2 

7. NUTE: Rasultr are in parte par a l l l i o n  -apt pH llld conductivity. Conductivity is in g r a b  per gallon 

-4 April 5, 1955 
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Inf. Treatment bul 

Hi. Treatment HOW 

Coo-g Tower 

Vf. TreatrPglt Hou 

CooUng Tower 

Eff. Treatment Hou 

Coollog Towsr 

Effi Treatment Hou 

Cooling Tower 

E f f m  T m t m a t  HQU 

Cooling Tower 

IHDUSTRIAL WASTE SECl'IorO - BEC 
CHMICAL AHALYSB a COOLING MATER SAMPLES 

& 
e 
3 
k 
4 
rl 
5c 
7 - 

0.2 

0 

0.1 

4 0.1 

0.1 

0.Q 

0.11 

0.01 

0.13 

0. o! 

0.1: - - 
- MOPE2 Result6 are in parts par raillion axoept pH d conductivity. Conductivity 28 In grain6 per &on 81) b C 1 .  . 

April 5, 1955 
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TA-3 COOLING WATER SAMPISS 

Receivedr April 18, 1952 

Analyeed byr Industrial Waste Branch . 

Sample Number 

1 - 1 
7.35 . 7.10 7.35 

Suspended Solids, ppn 
% Ash 

98 1w, 
98 164 
0 0 
0 0 

e 17 12 
4 7 5 

9.7 9.7 0.0 
6.2 4.9 I .  9 

40 53 
30 11 
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TA-3 COOLUG #AT= SAMPLES 
l. 

Received: March 12, 1952 

Analyzed by: Industrial Waste Branch 

Sample Number 

2 
I 

CO2, p p  ae b C O 3  
" , Y W  88 co;! 

. NH3, ppm ab N 

Suspended Solids, p p  
$ Ash 

7.5 7 .2 7.3 

128 109 74 
I28 109 74 
0 0 0 
0 0 . o  

9 ' 13 6 
4 6 2.6 

1 

25 
13 

20 
10 

, 

2 
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It has been'increasingly evtdent that deposit8 were collect- 
It wm thought that we could ing on the condenser tubee I n  the plant. 

postpone chuidng of the condenser until 'the new 10,OOQ SM turbo-generator 
was in eeryLce. 
and the back pressure on the turbines is hifireashg t o  2 inohea hg. at 
full load. 

However, the deposit collection Is ineread- in depth 

The deposit is-'& a. grey color, rather gritty ia texture and 
The deposits appear only on the 

The munti metal tube eheets fhst the tubes 

Phos- 

appears to contain coneiderable a i l t .  
70-30 oopper nickel tubes. 
are rolh3d 
Heav shock treatment of the water ~ 5 t h  chlorine had no effact. 
phate and copper sulphate were used in addition to chlorine ae water 
treabent. The water concentration war5 carried between 9% and 
ppn. or 23 t o  3 concentrations.' Thie fs oonsidereb3y lens than n o d  
concentrations on water of t h i s  type, 

haw ILO depadta ,  The water #pSu &avo no deposits. 

f believe that the trouble Is caused by a difference of poten- 
tial ratber than a c & d c a l  condition. 
have the hQ$iest positive charge in the systtm.. 
water have a negative charge. 
particles adhere t o  the highest p o e i t i ~  material, 
tubes. 

The 70-30 coppelcnirrksl tubes 
The m u d s  in the emage 

this caee, the 
The result I s  that the negative chargd 

WooedIng on &io theory, f secured iiece8 of etdnlerrs s t e e l  
types 316 and 316 and t r i e d  pieces in the water suspended frmi iron wlre 
and copper roire. The piece8 wlth copper wire carrled a podtive charge 
of milliamperes. Twenty-four hour6 of immersion l e f t  a l l  the plates 
complete4 clean. 
leadi-llg tu the non-charged plate.  
placed with galvaniaed l$ gage sheet mtal aab v@ a h d m m  pfecclr. 
Si.xte+ houre of inmtersisrr showed no depodt on tb sheet m e t a l .  'ha 
non-charged aludnwn'Ukewise had no depa i t .  
of aldnum, however, had very hearJr deposltr. 
vere 3/1& thick. At t h i a  point, it appesrs that 1WcL]p01 &umAtnQn dieetrs, 
charged positively and suspended in the rater my atha& sufficient eoUds 
to k t e r i a l l y  reduce the amount el: rpaterial'that i a  bein# depslted on the 
condenser tubas. 

Peayy deposits, howewr, had built up on the wire 
The s h i n l e a s  s tee l  plates were re- 

The p o s i t i w  charged pie08 
Along tho edgor the deposits 

V O  mlllillters of the depoaits -re to I&, Mots ai 
CMR-1 and Mr. Helmruur of A.E.C. for armlyde and sugge8tfons. 

I 
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I ran several experiments in the TA-3 laboratory 013 the 
material, both wet  sad dry. One tes t  was run en three ident l cd  eamplee 
w i t h  pure water, a atrow t iobtlon of sodiurn hyplchhrlte and a W soh- 
tlon of hydfrochlorie aeid. The water showed a better reaetlen, possibly 
30$, than t h e  Chlorinated'aolutio. f would consider neither of than 
satiefactorg fur cleaning the eondmer. The 10% hydrochloric acid eolu- 
tion combined wlth acme o r g d e .  
non-tc3uCtrsd material, 

. 

However, there wan left aomlderable 

haamtrah as f thought there rmu tonsiderabh s i l t  er siliaa 
bond in the material, I bought 80me magnesium sulphate (epaom d t s )  
slrd m i x e d  up a rssluthn of the't. P cmblnad it w%th water .  It broke 
up the mterlsl meh better than anything prev loue  used. I nert 
tried ma'gnesitam rrulphate and a . a  B o l u t I o n  of El. h e m  went 
into inapediate edutian. 

. 

T h e m  was no reddue of qp Idnd Left. 

I next tr ied reducing the ph of the solution to 3 instead of 
The same results mre obtaiaed. using lo$ hydroehbrlc. 

wAU. be to try ii ph o f  6 with magnesium sulphate ami check remlts.  
The a d  step 

' 

ness per sq. ft. of 61'81s over an extended period of tiate using alwinum 
plates. 

"Phe next step mechanically w l l l  be t o  check the dopoeit thick- 

! 
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Chemical Analysis of TA-3 Cool5n~ Water Samples 
Loa A l e m o s ,  UewHdco 

Date Samples Received July 17, 1951 
Date Analyses Started July 17, 1951 
Date Analyses ComplOted J d J r  20, 1951 

. .  

Sample Designation 

PH 

AlloeUnity 
Total 
Bicarb one t e ( HC03') 
Carbonate ( W ~ Z  1 
Hydroxide (Or) 

Carbon D i d d o  

Nitrogen 
krsnonta ( I U ' H ~ )  

Nitrate (NO3-I 
Organic 

Nitrite (rio2-) 

Soap Hardnesa 
T o t a l  

ppar as Cam3 
140 116 
3.40 U 6  
0 0 

0 0 

P P  88 1 
4.1 2 a 7  
0.22 0.06 
4.2 4.5 
3.2 3.0 

3 ppm aa Caco 
.32 30 

318 
312 

6 

0 .  

12.4 
0 

100 

392 
59 w 

10.4 
0 

m 
375 

63 
37 

5 

2 

. 0.1. 
0.23 
9.9 
5.6 

50 

33.2 
0 

100 

1,152 
43 
32 

I 
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order t o  betermine the rate 

eon&tions., it rill be necest~up to conduct Prequea;t plant teste and cdjust the ' 

feed of ehaers- & C C O r d h g w .  

P A G Q  
CI INTKD IN U.8.A. 
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oxides offar resisthaae t o  flow. 

piping occurs m e n  sme of the im3r oxides slough off various eectims m d  accmuhte 

A mre serious result of eorrosisn In the  o t e d  
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Olbe apd Algae Control 

Growths of sUae and u&ae C ~ L I  build up in a w l i r r g  torier systea 

because of coathueus oor-ltset with d r b t m e  orgaaims. Thoir effects are similar 

t o  a d e  ucociauLAione or corrosian deposits, h that, the growtns interfez8 tdth 

proper aerter circsllhtion, distribution and heat tmnsfsr. 

In arder to prevent slime sad dgee  gr~rrtns frox scmp.Julstl.ng in the 

~yaicrm, it is netmwqy to oontinuelly C O B t r c l l  their grolcth thereby allxain&iqg 

poscibfiity af their breaELng off end piugging the eondesmer8. 

Be were informed that addition83 chlorine feeding equipment 18, 

avallsble for Seedhag chlorint t o  the recirculatiry cooling rater. S h o e  thic 

c h d c e l  har been found t o  be effective for control  Qf e- anb dgae glWWth8 

you desire 

engineer or this office and irrJaedik.te attention m i l l  be given tu your ippuixy, 

hespeetfuug mbmlttd, 

furt'uer Inforumtion, please bo not hesitbte Go aontsol our distrid 

. .  

PJG DE 
. I -  

P 
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G l L L l N G H A M  A N D  W O R T H  S T R E E T S  P H I L A D € L P H I A  2 4 ,  .PA.  

I 

SAMPLE MARKED 

ANALYSIS NUMBER 'L-3l64 
Turbidity 
as SiOb ppm T raae 

Ammonia 
as N. ppm 

~ ~~ 

Carbon Diorido . 
as Co.. ppm 

Total Hardnau 
as C a C m  ppm 20 
Calcium 
as C a C m  ppm 

Magnwium 
as C e c a  ppm 6 
Ph;nolphthaloin 
Alkalinity as CaCOa ppm 10 
Methyl Orango 
Alkalini)y as CaCOh ppm 

Sulfatm 

u 

11L 
as SO., ppm M 
Chloridm 
as CI, ppm 

Silica 
as S i08  ppm & S  
Phorphatm 
an PO,, ppm 

Sulfitm 
as 501. ppm 

Specific Conductanso, 
micromhor 

Specific Condudancm. 
micromhos (corractmd) 

Blowdown, I 
T o t a l  Iron as Pe, ppm 

Color Units 

T o t a l  Orpanic 

. Sample Dated: 

41 
+I 

I 



KITE - All piping and valves t o  be 3/4" iron 
or steel. Four ( 4 )  t e s t  specimen holders to 
be inserted as &own in cross section in each 
of four toes. . 
Where sain l i n e  is larger than 3/4", the tees  
"8" should be of proper s ize  rith reduction 

Cnlv test specirsen and holder sized for  3/4" 
tee supplied by V. H. & L. D. Bets, 
be supplied by plant. 

to 3/(t". 

Piping to 

W. H. & L. D. BETZ 
R E G I S T E R E D  P R O F E S S I O N A L  ENGRS.  

P H I L A D E L P H I A .  P A .  

The 29.8 

DRAWN 01 

APPROVLDBY 
DRAW. NO. 

. NdN€ 99-8  
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pALU 
I N 0  

SCALE 
PCO 

1 5.0 

4 .5 

4.0 

33 

3 .c 
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SEWAGE TREATMENT PLANT SAMPLES 

(Samples C o l l e c t e d  5/4/66) 

Pueblo  InP luen t  
Pueblo E f f l u e n t  

28 
6 

-- 
l o  a 

130 0 301 
41  1.4 119 

E a s t  Road I n f l u e n t  18 -- 26 0 2.0 4 98 
E a s t  Road E f f l u e n t  4 10 4 1  3.3  1 4 7  

TA-3 I n f l u e n t  9 
TA-3 E f f l u e n t  1 . 2  

Bay0 I n f l u e n t  33 
Bay0 E f f l u e n t  8 

DPW I n f l u e n t  1 2  
DFW E f f l u e n t  15 

0 White Rock I n f l u e n t  2 2  
White Rock E f f l u e n t  26 

-- 
0 . 5  

-- 
0 .6  

5 2  6 . 1  1 4 7  
25 6.3 77  

1 4 5  4.9 342 
1.7 . 7.4 115 

1 4 7  0 336 
76 4.3 * 1 4 0  

294 0 600 
98 1.8 ’ 238 
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SEWAGE TREATMENT PLANT SAMPLES 

A l l  R e s u l t s  i n  ppm 

0 P u e b l o  I n f l u e n t  24 144  
. 5  55 P u e b l o  E f f l u e n t  1 4  

E a s t  Road I n f l u e n t  18 1 6 2  0 

TA-3 E f f l u e n t  7 11 22 

7.1 

5.3  
9.3 

9.8 

E a s t  Road E f f l u e n t  2 11 1 4  

TA-3 I n f l u e n t  9 26 

Bay0 I n f l u e n t  N o '  Sample. L ine  Frozen. 

i 
I I . Bay0 E f f l u e n t *  22 3 1 

I 
i 
i 

I 
! Samples  C o l l e c t e d  3/9/66: 
i 

DPW I n f l u e n t  ' 14  228 
DPW E f f l u e n t  3 4  0 . 5  64 

C.O.D. 

231 
1 4 9  

398 , 

1 2 9  

13 9 
85 

158 

3 24 
24 2 

6.2 415 
2.7 218 

I 

I 

i 
I 
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SEWAGE TREATMENT PLANT SAMPLES 
( R e c e i v e d  November 34, 1965)  

Pueblo I n f l u e n t  
Pueblo E f f l u e n t  

E a s t  Road I n f l u e n t  
E a s t  Road E f f l u e n t  

TA-3 I n f l u e n t  
TA-3 E f f l u e n t  

White Rock I n f l u e n t  
White Rock E f f l u e n t  

B a y 0  I n f l u e n t  
B a y 0  E f f l u e n t  

NH3-N 

3 
1 1  

1 7  
1 

9 
0.2 

11 
32 

22 
’ 1 2  

N03-N B.O.D. D.O. 

- 108 
4 44 0.0 

- 113 
16  9 5 . 9  

- 51  
0 9 5. 9, 
- 2 98 
0.4 6 7  0.0 

- 136 
6 2 1 0 . 2  

C.O.D. 

251 
1 3 7  

28 2 
114 

141 
50 

567 
187 

372 
93 
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ANALYSIS OF SEWAGE TREATMENT PLANTS IWLUXNT A N D  EFFLUENT 

M y - N  N 0 3 - N  B . O . D .  D.O. C . O . D .  

S a m p l e s  _c c o l l e c t e d  September - 24 ,  1965:  - 
P u e b l o  Jnf l u e n t  26.5 -- 
P u e b l o  E f f l u e n t  10.8 3.1 
E a s t  Road I n f l u e n t  16.7 -- 
E a s t  Road E f f l u e n t  0.4 11.3 
TA-3 I n f l u e n t  
TA-3 E f f l u e n t  

5.9 -- 
1.8 5.5 

White  Rock I n f l u e n t  23.0 -- 
White  Rock E f f l u e n t  23.0 0.25  
Bay0 I n f l u e n t  23.7 . -- 
S a m D l e s  c o l l e c t e d  Oc tobe r  20-21, 1965: 

P u e b l o  I n f l u e n t  
P u e b l o  E f f l u e n t  
E a s t  Road I n f l u e n t  
E a s t  Road E f f l u e n t  
TA-3 I n f l u e n t  
TA-3 E f f l u e n t  
White  Rock I n f l u e n t  
Whi te  Rock E f f l u e n t  
Bay0 I n f l u e n t  
Bay0 E f f l u e n t  . . 

l o  -- 
11 4 . 0  
19 -- 
0.5 0 .6  

9 
1 6.0 

26 * -- 
37 1.0 
22 -- 
0 0.4 

-- 

9 4 
24 

8 7  
11 
18 

4 

164 
45  
73 

35 
40 

154  
6 

57  
1 2  

181 
77 

89 
19  

Grab Sample  c o l l e c t e d  October 20, 1965: 

Whi te  Rock I n f l u e n t  21 * -- 170 
White Rock Primary STE 38 -- -- 
White  Rock F i l t e r  In f .  39 -- -- 
White  Rock F i l t e r  E f f .  31 1 .4  -- 
White  Rock F i n a l  E f f .  30 1.4 6 2  

0 . 5  
1.8 
0 . 0  
4.6 
6.4 
5.3 
1.5 
0.0  

0.0 

0 . 2  
0.8 
0.0 
7.2 
5.2 
5.5 

0.0  
2.8 
2.5 
4.9 

0.0 
-- 
-- 

0.0 

Om0 

215 
115 
168 ’ 

75 

8 6  .. 
50 

3 1 7  
160 
183 

115 
137 
350 

49 
162 
55 

3 3 2  
226 
267 
119 

276 
301 
316 
24 2 
181 
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meblo Influent 35.8 0.8 41.Q 17iI 
Pueble Eff Iumt aa4 6*4 8 .  a 118 

Td-3 Inf3uent 
T'S Effluent 

a Only one dllu*lon could be titratsd - 0 ml of 
sodium thiosulfate added. 

.. 
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ROUGH DRAFT 

Jerome E. Dummer, Heal th  P h y s i c i s t ,  
H-1, Heal th  Physics 

C. W. Christenson,'  Group Leader, H-7 

ROUGH DRAFT 

June  10, 1963 

H- 7 

Attached is a copy of t h e  ar t ic le  on "Atomic Radiat ion 
I 

I . i n  Sewage Processing**. I no te  t h a t  he p l a n s  t o  have fim h i s  
i 
I .  s o u r c e  i n  t h e  primary sedimentat ion basis  ( t h i s  is a b a s i n  

where t h e  so l ids  are allowed t o  set t le  o u t  and normally 

p rov ide  a sedimentat ion t i m e  of two hours) .  

t h e  case and s i n c e  your computations were based on an ex- 

S i n c e  t h i s  is 

posure  t i m e  of only one minute as opposed t o  120 minutes, 

a m  I r i g h t  i n  assuming t h a t  t he  requi red  source  could be  
27 reduced by 10 . This  is assuming, of course ,  a rather .  

l a r g e  number of sou rces  t o  comprise t h e  t o t a l .  The r e s u l t -  
I 

i n g  problems i n  s h i e l d i n g  an area of t h i s  s ize are r a t h e r  

horrendous and t h e  mechanical problems i n  removing the  

sou rces  t o  provide necessary maintenance of mechanical 

equipment are greater t h a n  I can comprehend. I th ink  

t h i s  should be answered. 

g i v e  more de ta i l s  on t h e  method of exposure. To look a t  

It 's  unfor tuna te  t h a t  he d idn ' t  

t h e  cover and t h e  s i ze  sample exposed t o  a 2000 c u r i e  

sou rce  would i n d i c a t e  t h a t  

n o t  too f a r  o f f .  

the  lo9 source YOU essed is 
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UNIVERSITY OF C A L I F O R N I A  
LOS AWOS scre~nplc LABORATORY-'-' -- 

( C o m a  W-7401-mwG-36) 

. I  

P. 0. Box 1663 
Los ALAMOS NEW Muclco . >  

. . *  

CC: t ,  G. -em, ih €40 e a )  

bcc: mil & Records (2) (w/o encl) 
€I-7 F i l e  (2) (wlo end):- 
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TOKYO INTERNATIONAL COMMERCE COO, l[NC. 

U 8 L I  ADDRLBS: 
EXPORTERS & IMPORTERS 

lB RECTOR STREET, NEW YORX 6, N. Y. 
REPRESLNTATIVLB FOR 

TOTSUSHOCO 
TOKYOINTL 

RCA TELEX: N Y 2 6 0 8  
TWX: N Y I - 1 7 8 1  

0 
' TOKYO TSUSRO KAISH~), LTD. 

1. 3-CHOME KYOBASHI 

CHUO-KU. TOKYO BRANCH OFFICES 

TELEPHONE: 
WOWWlDB ALmLlrrmD O r n c g  S A N  FRANCISCO. LOS ANGELES, HOUSTON 

VANCOUVER. a c HANOVER 2-7600 

IN REPLY REFER TO: 

March 8 ,  1963 

Los Alamos S c i e n t i f i c  Laboratory 
Los Alamos, 
New Mexico 

At ten t ion :  . P l a n t  Superintendent  

Dear sir: 

In behalf  of one of our Japanese a s s o c i a t e s ,  J apan  
S t e e l  Tube Corporation, we t ake  t h i s  l i b e r t y  of inqu i r ing  
fo r  your information on p l a n t  w a t e r  treatment. W e  have b e e n  
i n f o r m e d  t h a t  your company has  s u c c e s s f u l l y  o p e r a t e d  a 
sewage treatment p l a n t  a t  Los Alamos where t h e  e f f l u e n t  i s  
r e t u r n e d  t o  the p l a n t  and i s  reused. 

Due t o  the shor t age  of water  supply s o u r c e s ,  the s a i d  
Japanese company is  now us ing  e f f l u e n t  from a c i t y  sewage 
t r e a t m e n t  p lan t  i n  a l o c a l  c i t y  where their mill is  located.  
However, t he re  are many problems i n  their hav ing  proper con-  
d i t i o n e d  water i n  r eus ing  e f f l u e n t  a s  p l a n t  w a t e r ,  due t o  
contamim t i o n  of undes i r ab le  organic  and i n o r g a n i c  ion, d i s -  
s o l v e d  oxygen and b a c t e r i a  which causes c o n s i d e r a b l e  damage 
i n  the pipel ine system and p l a n t  equipment. The c i t y  sewage 
p l a n t  'is a conventional system us ing  d i g e s t e r  a e r a t o r  and 
c l a r i f i e r .  

W e  imagine t h a t  your company pa id  g r e a t  efforts and  
c a r e f u l  study h a s  been conducted i n  completing your  water 
t r e a t m e n t  p l an t  t o  d i s s o l v e  t h i s  s i m i l a r  problem our  customer 
encountered,  and if f u l l  records  on your system is a v a i l a b l e  
t o  u s ,  i t  w i l l  be a g r e a t  h e l p  f o r  u s  t o  s tudy  t h e m  for many 
v a l u a b l e  suggest ions t o  so lve  o u r  problem. 

I 

- cont inued - 
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- 2 -  I *  / a  
i .  

I 

I 

I 

In  a d d i t i o n  t o  the above, i f  a n  engineer ing  company 
p a r t i c i p a t e d  i n  your project, k i n d l y  introduce the name of 
t h e i r  f i r m  t o  us. 
us the p o s s i b i l i t y  of o u r  having approval f o r  o u r  visiting 
your water t rea tment  p l a n t  f o r  inves t iga t ion .  

W e  would a l s o  apprec ia te  y o u r  advising . 

Thanking you i n  advance f o r  your kind a t t e n t i o n  
extended t o  us, w e  remain , '  

Very t r u l y  yours, 

SK : JHT 

I 

! 

I 



a l 

i 
i 

18 March 1 9 6 3 .  

Dear Mr. Christensen: 

We are enc los ing  t w o  (2)  cop ies  of the paper concerning Usage Effluent 
Use. 

We have d e f i n i t e l y  proved that  w e  can reduce corrosion on o u r  condenser 
tubes by maintaining a polyphosphate r e s i d u a l  of 15 ppm. 

We have also reducedour pH to a range of  5 . 9 0  to 6.10. 

Fred C .  Humphreys 
Zia Engr. Section, 

I 
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OFFICE MEMORANDUM 
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FROM : 

SUBJECT: 

SYMBOL : 

Eric B. Bowler,  A l t e rna te  Group boder, .  E-7 

WA8'fB WATEB AVAILABLE AT OR NEAB blEIl SIGMA BUXLDI#$l (TA-3) 
ASD IiEW TI1-SO PLAlOT 

$? I 

:. . -. 
. I  

'Ehe ava i l ab i l i t y  of wac l t e  na$er a t  new Sigma -am' discusaed 
with Fred &uuphre!ye of Zirc U t i l i t i e s ,  
presented for your iaormation. 

The power p l a n t  u688 about 3;i)O,oOo ga l lon6  per da 

disposal p l a n t .  

The waste is treated prior t o  ume P t  a C m t  O f  i O , 1 1  - $O,12 
per 1000 gallon6 

The following 16 
. .  

.-I 

of ymte 
f r o m  the Tb-3 sewage d i spos i f  plant andstbe . b o t  Lo ad penage 

This vblum8:ie lesm than oncb-hqlg of that 
a v a i l a b l e .  , .  . .  

. I  

Treatment r e q u i r e s  1.5 ppm La80 30 ppm chromium, l b  ppm 
r e s i d u a l  polyphosphate and suldrio acid ',to adjurt the pH 

Inf ormation Is also attached '-indlcstlng .the vtolume' rnd some 
chemical characteristics of the  waste e f f l u e n t  a t  tha preeeat 
TA-4S plant. 
probably be comparable to t h a t  i nd ica t ed  i n  the,attached table. 

I .  t o  8.9 - . 0 . 1 e  

The e f f l u e n t  from tbe new 8&6o 6i te would 

Sewage &it e f f l u e n t  will be high in s o l u b l e  o rgan ic  matter. 
TA-50 e f f l u e n t 0  rill be high in Inorganic  salt., however the  
lat ter can be treated by passage of the e f f l u e n t  through an 
Ion sxchange medium. The ion exchange colomnm could be in- 
stalled at TA-60 where c o n t r o l  aqd regener.ation frcilitiea 
w i l l  .be a v a i l a b l e .  

DRIGSNAS SIGNED BY 

8 

EBF: lbg 

Encl: TA-45 Eff luen t  Data (1860, '81, '62) 

CC: E-7 sile (2) ( w / e n c l ) r W  



TA-45 
PLANT EFFLUENT DATA 

136 
156 
225 
270 
146 
222 
121 
3 93 
15.0 
198 
173 

a - .  

. 

Month 

23 2 
23 1 
160 
136 
114 
116 
177 
183 
270 
214 
136 
114 

I 

I 

I 
I 
I 

I 
I 

1 

I 

I 

i 
I 

I 

1 

I 

! 

. 

Jan 
Feb 
Mar 
APr 
May 
June 
July 
Aug 
Sept 
O c t  
Nov 

Jan 
Feb 
Mar 
APr 
May 
June 0 July 
Aug 
Sept 
O c t  
Nov 
D e c  

Jan 
Feb 
Mar 
APr 
U Y  
June 
July 
Aug 
Sept 
O c t  
Nov 
D e c  

Avg. V o l .  
Waste 

Treated Per 
Work Day 

(Gallons) 

60,300 
66,900 
68,600 
66,600 
65,500 
63,300 
67,600 
62,900 
61,600 
56,000 
56,700 

47,400 
53,800 
48,900 
53,800 
52,000 
49,600 
49,600 
50,906 
47,900 
48,400 
56,700 
59,000 

39,200 
35,700 
38,600 
39,300 
47,500 
44,000 
39,300 
44,800 
47,200 
46,000 
52,100 
51,400 

Gross 

Avff. 

28 6 
23 2 
102 
125 
118 
86 
70 

184 
118 
103 
46 

93 
96 
45 

218 
43 9 
372 
190 

94 
106 
123 
24 7 
3 76 

140 
184 
23 8 
153 
638 
351 

91 
309 

66 
65 
69 
65 

a Act 

Max. 
:c/m/1 

1341 
877 
827 
360 
23 8 
319 
145 

1128 
385 

1170 
164 

546 
571 
172 
8 23 

3020 
2022 
6 93 
4 70 
542 
534 
53 9 

1042 

.v i ty  I Daily 
Effluent Daily 

Avg . k l  DH 

24 5 
967 

1885 
413 

3 288 
2710 

297 
764 
272 
143 
125 
251 

19 
72 
0 
5 
4 

30 
27 
15 
20 
36 
21 
6 

- 

. 
12 
3 
8 
2 

13 
68 
38 
26 
4 

34 
32 
19 
37 

- 

19 - 
45 
30 
43 
33 
44 
51 
23 
95 
25 
11 
4 

10 

- 2 .  
11.6 
11.5 
11.8 
11.9 
11.5 
11.5 
11.1 
11 .2  
11.5 
11.7 
11.7 

1 - 
11.6 
11.5 
11.9 
11.6 
11.1 
11.4 
11.3 
11 .4  
11.6 
11.8 
11.9 
11 .a  

0 - 
11.6 
11.3 
11.6 
11.3 
11.3 
11.3 
11.3 
11.3 
11.6 
11.5 -- -- 

Miner 

Ca++ 
& - 

66 
47 
82 
59 .  
59 
57 
59 
59 
78 

142 
79 

54 
47 
98 
62 
44 
46 
33 
63 
84 
78 

113 
64 

116 
37 

117 
78 
81 
55 
69 
26 

84 
44 
56 

-- 

- 

bdax. 

88 
60 
98 
75 
70 
75 
76 
74 

101 
360 
101 

68 
74 

120 
87 
56 

104 
45 

102 
112 

96 
158 

96 

150 
64 

176 
13 2 

93 
87 
82 
49  

111 
72 
70 

-- 

1 Analysis, p p m  I 
Hard] 
Avg. 

191 
125 
205 
160 
121 
150 
150 
147 
203 
369 
220 

176 
120 
256 
154 
118 

. 126 
99 

169 
23 2 
203 
295 
165 

295 
105 
305 
2 23 
213 
152 
186 

92 

247 
128 
177 

-- 

220 
149 
244 
200 
186 
188 
200 
170 
252 
925 
292 

182 
184 
303 
217 
150 
260 
128 
270 
310 
24 9 
450 
240 

3 98 
160 
498 
361 
24 9 
23 1 
225 
129 

296 
190 
260 

-- 

124 
154 
158 
210 
125  
151 
105 
165 
119 
1 4 9  
133 

166 
147 
134 
95 
92 
95 

129 
112  
150 
145 
94 
85 

100 
101 
99 

124 
89 

10 2' 
143 
95 

94 
145 
160 

-- 

- .  
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: TO: 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOB A U M O S .  NEW MEXICO 

-1). 1.880 DATE : 

Original Signed by 
C. W. CHRISTENSON 
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MSCEUANEOUS DATA SHEET 

Group H-7 
I . & E / =  FROM: & h(A DATE: O C ~ L ~ ,  b o  To I 
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0 

a 
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R. E. A m s t e a d  4 March 196C 

ZU-1842 

I am convinced th8C t h e  qucolltg of our tre*cnient of cioaeetic sevugo has been 
excellent; our -a do n o t  conduct enough t e s t e  to convince others, nor are  w 
able t a  c a a i f  &y infomution eo the record Ca t h i s  e f f e c t .  Zllerefore, 
yesterday I mad€ zrtongancnts for a canCinuLng profiram of Roarpling and f e r t i o g  
w i t b  Fir. C .  k .  Christenroa, I*-7 Grotrp \&der. lie is not d irect ly  interested  
i n  the trenfmei-t of 4cmaattc sewear, but he i s  ir!tereatzd i n  hnoving whether 
or na: cartair u a s t e s  rrc .prercnt .  
w i l l  require both his and our orgznieatima to carry ctut vork a8 a part of  
t b i r  LndFvFdudl rewponsibllifior; and YU w i l l  j o i n r l y  share Lu the rceultiag 
i n f o r m  t im. 

14a made these a$.resal%nts: 

'rkerefore, we made a j o i n t  agreeuat uUch 

1.. Reprrsentrrive a m p l i n g  and t e s t i n g  b i l l  be titme on the ram swage,  
primary c larif ier  effluent, and f i a a i  eff1uer.t frm 34-3, %345c ~ o e d ,  
an& Pueblo Cthyoa Seva&o treating plants quarterly, the dates fa  b+ 
8 e t  by i\!X. ShrfsEeaoon butmcbobiy is A p r i i ,  July,  CGtoba, JYnaary. 
S l u d ~ e  samples w i l l  aloo be taker. and teated.  

2. Our personael vi l lco l lcct  t h e  C t m p O B I t e  iamples s tr l c t fy  according to 
the schedule und i n  iccrements specified by WI.  Christen8on. 
t h a t  Iris schaault could be w~de so tcat 'the saatpler could moya from 
plant to plant c o l l e c t i n g  the proportionate parts of the  campasite 
raoplcv of each p l m t  an ecbedule tlxoclghout a 24-hour period. 
agrcad t h t  th ie  sampling w i l l  br done by our mort reliable opetatore 
nnd in absolute conformity with hio  s m p l i n g  4 n 8 t ~ c t i o n 0 .  Otherutrre 
the cm~posfts sample w i l l  not be teprcsontative and the t e s t  resulce 
w i l l  be of queotioca3le or l i t t S e  value. 
ro~aplb coots~n~rr and d e t a i l e d  h S C r U C t h M .  

kc agreed 

We a h o  

' Hr. Chrirrereon w i l l  furnfat, 
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j FOR: plutonium 
i 
isAMpLE 
I 

LAB 
!AMPLE NO 

59-1373 
1374 
1375 
1376 
1377 
1378 
1379 
1380 
1381 
1382 
1383 
1384 
1385 
1386 
1493 
U94 

1497 
1498 
1499 
1500 
1501 
1502 
1526 
1527 
1528 
1529 
1530 

d% 

: Water 

HAME 

Power  Plant 1 
Power Plant 2 
TA-3 STE 3 
TA-3 ROW 4 
East Road Row 5 
TA-3 F b l  6 
E a s t  Road F i n a l  7 
East Road STE 8 
TA-3 Ste 9 
TA-3 ROW 0 
TA-3 Final u 
E a s t R o a d R a w  12  
East m d ,  ~inal 13 
East b a d ,  Ste U, 
TA-3 Ste 
TA-3 Raw 
TA-3 kaw 
Eas t  Road F i n a l  
Tower Make Up 
TA-3 Ste 

Eas t  Road Ste  

East Road 
East  Road S t e  
Eas t  Road Raw 
East Road Final 
Power Plant 
Power Plant 

TA-3 Final 

TA-3 F h a l  

)at e 

3-21-59 
3-16-59 
3-12-59 
3-12-59 
3-12-59 
3-12-59 
3-12-59 
3-12-59 
3-16-59 
3-16-59 
3-16-59 
3-16-59 
3-16-59 
3-16.159 

REmmD TO: E a  Fowler, H-7 

BEFEOD : Standard 

4 
Reviewed/Lab Counsel 
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TA-3 AND EAST ROAD SEWAGE PLANT ANALYSES - MARCH 1959 

(All r e s u l t s  i n  PPM) 

- T o t .  T o t .  Susp. 
N03-N N%-N Orgo m41 "- Alk. Sol ids  So l ids  B.O.D. O.C.  D .O.  

TA-3 Raw 
0.0 8 . 5  3 . 2  1 .7  29 120 378 24 30.8 53.7 0 Avg. Ca 13 

3/4 0 . 2  5.3 6 .3  1 . 7  25 102 297 36 39.1 99.5 3.8 Avg. Mg 4 
3/10 0 . 4  3.5 8 . 2  1 .8  18 116 240 56 31.1 107,9 3.4 P. Alk. 0 
3/12 0 . 2  4.0 8.0 3.0  31 108 31 9 30 31.5 66.7 4 .1  Med. pH - 7 . 9  

3/2 

0 3/16 0.4 5 .3  6 . 2  3 . 3  48 106 271 32 53.9 117.7 3.7 
3/18 0.4 5.0 7 . 2  0.2  39 108 306 50 34.3 86.1 3 .2  
3/30 0.0 5.8 9 .9  2.8 23 112 370 42 43.2 122.7 3 .3  

AVg 0 . 2  5.3 7 . 9  2.1 30 110 311 39 37.7 93.5 3.1 

TA-3 STE 
3/2 0.1 4 .0  4.0 . 1 .7  27 106 364 26 23.3 42.9 0 Avg. C a  13 

3/4 0 . 9  4.6 9.1 2.7 28 104 282 22 24.5 68.9 2.4 Avg. Mg 5 

3/10 0 .6  4.8 8 .6  2.0 20 106 236 32 19.6 89.9 3 .3  P. Alk.  0 

3/12 2.6 4.0 7 .8  4 .1  39 94 318 34 20.2 79.1 5 .2  Med. pH 7 . 4  
3/16 0 . 3  4.6 4.6 3.5 49 104 295 34 32.5 91.5 3.7 
3/18 0.8 4 . 9  6.7 1.0 ' 3 3  114 385 40 26.0 71.8 3.3 

3/30 0.0 4 .5  6.5 2.8 25 108 297 48 29.8 97.5 3.4 
Avg . 0.8 4.5 6.7 2 .5  31 105 311 34 25.1 77.4 3.1 

TA-3 Final 
3/2 3.8 8 .6  9 .9  0 . 5  18 88 287 10 3.5 7 . 2  5.1 Avg. Ca 14 
3/4 4 . 2  2. 9 8 . 9  1 . 7  25 88 270 18 4 .6  29.2 6.8 Avg. Mg 4 
3/10 4 .2  3 .6  2.5 3 .1  23 9 0 .  290 10 . 5.3 30.0 6.9  . P. Alk.  0 
3/12 4 .3  3.5 2.6 2.7 30 89 31 2 a 3 .2  27.6 7 .0  Med. pH 7 . 6  
3/16 2.9 - 3 . 3  1 . 0  2.7 . 2 9  92 248 12 8 . 2  29.7 6 .4  
3/i8 5.6 3.5 3 .1  1 . 2  26 90 269 16 8.0 35.4 6 .7  

2.5 3 . 1  3 .3  2.5 20 98 295 26 15.4 47.4 6 .4  3/30 . 
Avg . 3 .9  4.1 4.7 2 .1  24 91 28 2 14 7 . 2  29.5 6.5  

(Continued) 



- --- - . .- - -  - -- -___ _ _ _  . .  - . 
TA-3 AND. EAST ROAD SEWAGE P T ANALYSES - MARCH 1959 i 0 

- susp . ,NO~-N NH~-N Org. N po4= x i -  Tot* Tot* 
Alk. Solids Solids B.O.D.  O.C. D.O. 

East R o a d  - Raw 

3/2 0.4 27.3 13.3 
3/4 1.7 19.8 7.1 
3/10 0.2 22.5 9.5 
3/12 0.6 18.8 11.4 
3/16 0.8 21.5 7.4 
3/18 1.4 20.3 9.2 
3/30 1.4 13.1 20.6 
Avg 0.9 20.5 11.2 

E a s t  R o a d  - S T E  

20.2 
16.6 - 
14.7 
17.0 
17.8 
15.2 
18.6 
17.2 

52 232 5 20 
37 168 614 
40 176 525 
47 170 5 20 
48 190 408 
43 178 4 98 
48 194 513 
45 187 515 

* 

100 
100 
170 
114 
126 
114 
148 
125 

113 
116 
65 
93 

112 
108 
110 
103 

248.4 
189.8 
434 . 5 
395.5 
296.5 
465 . 0 
357 . 0 
340 . 9 

3/2 5.3 10.2 7.9 25.0 47 
3/4 8.2 10.7 2.5 18.6 45 
3/10 8.1. 10.8 5.1 22.0 48 
3/12 7.6 9.2 6.7 19.9 49 
3/16 6.6 9.7 5.0 19.3 48 
3/18 8.9 8.9 5.7 16.5 48 

I 
3/30 8.7 8.4 5.9 20.1 47 
Avg 7.8 9.7 5.5 20.2 46 

East R o a d  - Final 
3/2 11 .o 3.4- 2.5 27.0 49 
3/4 12.0 4 . 7 '  2.6' 21.6 45 
3/10 12.4 4.4 1.9 23.9 48 
3/12 9.1 3.0 3.6 23.3 47 
3/16 10.3 3.2 4.2 22.4 48 

3/18 12.0 2.6 - 3.8 20.0 47 
3/30 12.3 2.4 5.1 21.0 47 
Avg. 11.3 3.4 3.4 22.7 47 

I 

142 434 
124 413 
120 400 
122 415 
144 445 
124 356 
132 479 
130 4 20 

108 429 
96 358 
94 40 2 
90 414 
114 435 
94 316. 
138 463 
105 40 2 

(Continued) 

0 Avg. Ca 12 
0 'Avg. Mg 3 
0 P. Alk. 0 
0.3' Med. p H  7.5 
0.7 
0.8 
1.0 
0.4 

42 
30 
34 
52 
52 
42 
56 
44 

26 
41 
35 
39 
52 
34 
35 
37 

86.4 0 Avg. Ca 13 
94.8 1.6 Avg. Mg 4 .  
130.2 2.3 P. Alk. 0 
139.3 2.4 Med. pH 7.5 
127.4 1.7 
112.9 2.8 
142.8 2.6 . .  
119.1 1.9 

18 
4 
8 -  
22 
12 
16 
24 
15 

14 
13 
10 
7 
14 
9 
15 
12 

4 4 . 5  3.2 Avg. Ca 14 
54.1 7.9. A v g . - . M g  3 
78.1 5.7 P. Alk. 0 
66.7 5.9 Med. pH 7.5 
66.7 5.9 

63.2 5.6 
67.6 6.1 
64.4 7.7 



0 . =  0 
TA-3 AND EAST ROAD SEWAGE PLANT ANALYSES - MARCH 1959 

.(All r e s u l t s  i n  PPM) 

- cl- T o t .  T o t .  SUS~. 
N03-N NH3-N Org. N Po4= Alk.  S o l i d s  Solids R.O.D. O . C .  D,O. 

Power P1 ant 
3/ 2 
3/4 

3/10 
3/12 
3/16 
3/18 
3/39 
AVg 

16.5 
12.0 

15 .2  
10 .o 
14.8 
17.0 
15.0 
14.4 

Tower Make-up 
3/30 5 .4 .  

0 .9  
3 .2  
4.0 

4 . 2  
4.6 
5.2 

3.8  
3.7 

2 .4  

5 .4  18.3 194 20 
3.6 18.6 210 18 
3.6 21.2 213 26 
4.9 20.6 233 22 
3.4 21.3 218 16 
4 . 2  19 .6  223 18 
5 . 2  16 .2  208 36 
4.3 19 .4  214 22 

4.8 4 . 8  22 92 

1207 
1236 
1301 
1228 
1368 
1188 
1328 
1265 

312 

42 
38 

. 30 
44 
38 
36 
50 
40 

30 

1 . 2  84.1 11.0 Avg. Ca 56 
0 .3  93.0 11.0 Avg. Mg 10 . 

-- 77.5  11.5 Med. pH 6 .7  

90.6 11.2 P. Alk.. 0 -- 

1 .1  57.9 11 .5  0 
1 . 3  68.6 11.6 
1 . 6  73.0 11.6 
1 . 1  77.8 11 .3  

9.6 58.1 6 . 6  Ca 14 
Mg 3 

PH 7 . 5  
P. Alk. 0 



(Ul rematte in PpII) . -  
. . - .  > 

3-2 
6,s 

8 s 0  

6.2 
7.2 
9.9 
7,9 

4.0 
9.1 
8 a.6 

7.8 
; 4.6 

667 
6.5 

. 8.7 

8-9 
8.9 
l a g  
2 a Q  
1 a 0  

3.1 
Sa's 
4 a 7  

1.1 28 120 
1.7 S 102 
1.8 . 18 118 
3-6 91 108 
8.5 48 106 - .  
0.2 sa 
3.8 33 
2-1 SO 

1.7 27 

2.0 20 
4 a 1  3@ 
3.5 49 
1.0 33 
a a O  2S 

2.5 31 

2-7 as 

0-5  18 
l a 7  2s 
3 m 1  'aS 
3.7 SO 
2m7 39 
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WISCEUANEOUS DATA SHEgT 
Sheet 1 of 1 

Group H-7 
To : E r i c  B. Fowler e Fe l ix  A. V i g i l  M> 3/25/59 

SUBJECT: SEWAGE PLANT SAMPLES 

B.O.D. h a s  been  de te rmined  on 42 sewage samples. The first 14  
I 

samples t h a t  w e r e  b rough t  i n  w e r e  se t  UP u s i n g  f i v e  d i f f e ren t  d i l u t i o n s  

for  a t o t a l  of 70 B.O.D. The l a s t  28 samdes have been set u p  u s i n g  

3 d i f f e r e n t  d i l u t i o n s  for a t o t a l  of 84 B.O.D. _ _ .  A to ta l  of 154 B.O.D. _- -. . 

have  b e e n  set u p  d u r i n g  t h e  month. 

The B.O.D. r e s u l t  are  b e i n p  r e c o r d e d  u p s t a i r s  w i t h  t h e  rest of 

t h e  chemica l  a n a l v s i s  b e i w  run  on  t h e  sewape. 

0 
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THE ' 0  UNIVERSITY OF TEXAS-MEDICAL 0 BRANCH 

I TXE SCHOOL OF MEDICINE 
m e  SCHOOL OF NURSING 

I THE TECHNICAL CURRICULA 
THE POST-GRADUATE PROGRAM 

June lo, 1958 

GALVESTON 

Mr. C.W. Christenson 
Group Leader, H-7 
Health Division 
University of California 
Los Alamos Sc ien t i f i c  Laboratory 
P.O. Box 1663 
Los Alamos, New'Mexico 

m e  JOHN seALY HOSPITAL 
THE CHIuiReNh H o J p i n L  
THE PSYCHOPATHIC HOSPITAL 
THE ROSA AND HENRY PEGLER HOSPITAL 

Dear Chris: 

Under separate cover I am re turning photographs you sent me, plus a 
few rep r in t s  w e  made. 

We used only two of t he  photographs i n  the  paper and plan t o  leave 
both of them i n  t h e  f i n a l  published form even i f  w e  have t o  cut 
several  of the  other photos. 
of s l i d e s  i n  t he  presentat ion from the  platform. 

We showed four of t h e  photos by means 

Incidentally,  t he  paper was r e a l l y  well received. There were so 
many requests for  copies t h a t  we fee l  obligated t o  mimeograph i t  

. (without photos) fo r  d i s t r ibu t ion .  

The ac tua l  publication in  t h e  Proceedings of the Purdue Conference 
w i l l  not be ava i lab le  for  almost a year. 
Mr. Hmphreys (of Zia Co.) copies as soon as w e  can. 

Thanks so very much for  t h e  a i d  you gave us. 
copy of t h i s  l e t te r  t o  Mr. Humphrey's along with our personal thanks. 
Also  extend greet ings t o  Red Mathews. 

Kind regards, 

We sha l l  send you, Red and . 

Please pass the  extra 

Professor of Sanitation 
Department of Preventive 
Medicine and Public Health 

CHC : m l  s 

a 
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Mr. C. W. Christenson 
Group Leader, H-7. 
University of California 
Los Alamos Sc ien t i f ic  bbora to ry  
P. 0.  Box 1663 
Los Alamos, New Mexico ' 

Dear Chris: 

The enclosed copy of a major portion of our paper on "Practice and 
Potent ia ls  In  Industr ia l  Ut i l iza t ion  of Municipal Waste Water" is 
fo r  your review and censorship. Please make correct ions and dele- 
t i ons  that  you fee l  a r e  indicated and return the  copy t o  me a t  
Purdue University i n  t h e  enclosed addressed envelope p r io r  to  Tues- 
day May 6, 1958. 

We hope the material we/have included in  reference t o  t h e  Los Alamos 
case is accurate and m e e t s  with your approval. 
corrected data w i l l  be Appreciated. Are we accurate i n  reference t o  
t he  water treatment processes applied. Please f i l l  i n  the  blank 
spaces of tables  5, 6 and 7 a s  may be indicated. 

I 
The remainder of the paper, dealing pr incipal ly  with "Potentialsf1 is 
not completed. We s h a l l  send you a copy of the  complete paper before 
it i s  published i n  the  proceedings of the Purdue University Industrial 
Wastes conference. 

Thank you fo r  the  a id  you have given. 
I 
I 

Sincerely, 1 

I 

Any additional o r  

! 

i 

, ! 
C. H. CONNELL 
Professor of Sanitation1 
Department of Preventive Medicine and Public Health 

CHC : n r  
! 
i 
I 

Encl: 
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Original Signed 5 ~ -  
C. W. CHRISTENSON 
c, u.* GmSmma 
#oup IRadeP, 1-7 
RdLkb addm 
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f .  Jtflrmmt chlorinstioa 

9. B f f l r a r t  r te r4a  
I -  
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5. Baprerontativ. malyair of plaat rfflmmnt: 

a tab f 1 Frat ion 

I .  

a. soap. *lid8 (.g/l) 25 Ir. p l  

; b. Chlorination: Chlorination to 
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b. BOB I) 

S u l f u r i c  acid to pii 6,  15 ppa of 'Zinc Dianodi.cn 
a. Other treatment ruppUod by Rets. We asintain sine at &bout 1 .5  pm, ' 

chromate 8t 40 - 50 ppa ;and total phorphate about 70 ppa in cooung water. 
nShock" chlorination e v e p  8 houFe. 
voter. Bo chlorine residual maintained in -tor. 

9 .  Date of initiation of 1ndurtki.l uno: F0b-V 1951. 

6 to 8 pound8 of chlofine feed to cooling 

0 

http://Dianodi.cn


including ocorroarie factorr: 

I 

For other detailr 0.0 

I 

snclorum. 

' 10. Voter qudf ty ,  a d  ocommic bflursrcbg deririoa 
to use p l a n t  for industrial -tu nrpply: 

Althuua the of Mew kxico  h u  lplv de l igbt ih l  r t tr ibuter ,  
the of htbPnt,mntm not b l e r u d  tdth an overabundurco of r b r  

Tho decision t o  ubi particularly on EO- 7,5y foot ebon em 1m1. 
m q p  p h t  ~ f f l ~ n t  lcis +bed oa two frctorr: mter conaemtioa and 
ecanaq. 
f H t  below the town mito. 1-g cor t r  am in tho  o d o r  of  28# pdr 
1,000 ga~arr. 1h0 use of hUaFcipal water UQUU hare n o c o r r i t a ~  
d r i l l l n &  another w a l l  a t  a [cort of $lSO,oOO 8nd would abo b w  
contributed t o  t h o  d a p L t i 9  of t b  ground rater. It i 8  ostlmatod~ 
that tho mrlngr (not incl+ng tho cost of a now w l l  but inclading 
piping inatallation to tho lpowsr Plant) am i n  tho.order of $20,- 
per par .  
ecarraraically hposrible  wivut tb u r o  of rawage p b t  offluent. 
(h annual r a i n f a  It L"4 Ahnor. i r  l er s  thsn 15 Inch08 per pur.) 

b t o r  f r a  Lor +wr i r  d e r i v d  fna  daop w o u r  aQI 2,006 

. 

Tho malatarunce ]of grasr 00 tho Golf Course would bo 

I 
12. ?lronh or comt-plutod incrr 

plant  ef f luent : 1 

a I '  

8. or d cra 
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F. C.  Humphreys 

TA-3 STEAM PLANT CIRCUIATING 

ZU-178 

I 

WATER TREATMENT 

i 
a .  

w e l l  as labor, chemicals 

i 

and materials. 

I 

I 

0 

7 January 1957 



towers. 

With t h e  new chemical tr+tment, there was no necessity t o  clean 
condensers. 
had been present p r io r  t d  the new treatment. 
conductivity readings. 
least one time. 

We used approximately 2 4  gpn makeup a t  5 cycles o r  8,640,000 gallons 
of water per month. 
W e  saved, with the  new treatment approximately 5,915,000 gals. per 
month of water. 
saved i n  t h e  six months period $3,546.00. 

As an al ternate ,  i f  therd had been no excess eff luent  water and c i t y  
water had been used f o r  y k e u p  a t  2 cycles, the cost  would have been 
$9,222.00. City water cost  i s  estimated a t  26 cents per 1,000 gals. 

The economical summary shows t h a t  there  has been a minimum t o t a l  
savings of $4,370.00 for la six months period, or $8,740.00 annually. 
Th i s  i s  assumingthat eff luent  water only would have been used i n  two 
cycle operation. 
c i t y  water and one t h i r d  eff luent  a t  two cycles. 

Visual inspection of one condenser showed less scale  than 
T h i s  substantiated the 

We normally would have cleaned condensers a t  
This wodld have cost approximately $1,200.00. 

A t  4 cycles we would have used 14,515,000 gallons. 

A t . 1 0  cents per 1,000 gals. of eff luent  water we have 

P rac t i i a l ly ,  we would have used about two th i rds  
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97960 - 
Note laak of &le or corrosion. 

a i l g e e s  of t e i t  stripi'of admiralty mtal and 9&10 ' 

Gu-ii i n d i e l t . ! O . C  t o  0.8 mils per p a r  penetration. . .  I 8.. . -  

Periodic microrrc6pic -... , 
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- _  I Top of typical, coollng ce l l .  #US90 - 
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THE UNIVERSITY! OF TEXAS -MEDICAL BRANCH 1 GALVESTON 

THB SCHOOL OF MEDlClNH 
THE SCXOOZ OF NUBSING 
T H E  TECHNICAL CURRICULA 
THE POST-GMDUATB PROGllAM 

April 7, 1958 

I 
Mr. C. W. Christenson 
University of California 
Los Alamos, Sc i en t i f i c  Laboratory 
U s  Alamos, N e w  Mexico 

and 

Mr. Everett  R. Mathews 
Chief Chemist 
Indus t r ia l  Waste Branch 
U.S. A t o m i c  Energy Commission 
2137-C 43rd Street , 

Los ALamos, New Mexico 

Dear Chris and Red: 

I 

I a m  addressing t h i s  l e t t e r  t o  each of you separately t o  ind ica te  the  urgency 
of ge t t ing  i n  touch with one of you. 

The enclosed questionaire ind ica tes  the urgency. 
of you can ge t  the form fi l led in reasonably c o q l e t e l y  and re turn  it promptly. 

Mr. Berg and I wish t o  include in  our Purdue paper  a br ie f  summary statement 
on. t he  %est successful" i ndus t r i a l  reuse of sewage eff luent ,  i.e. the practice 
a t  &s Alamos. 

I It is hoped t h a t  one or  both 

And w e  desire1 t o  be accurate and up t o  date  i n  such a sumnary. 

I suppose photographs of t he  I ,sewage a f f luen t  treatment and u t i l i z a t i o n  fac i l i t i es  . 

could not be supplied. 

I hope t h a t  I can receive t h e  information i n  t i m e  su f f i c i en t  t o  send you a copy 
of our statement on The U s  flaws s i tua t ion  for your censorship and suggestions 
before including it in the  pFper for  presentation. 

Chris, we missed you very muyh a t  The Short School. 
d id  not  ge t  t o  present you 
d id  w e l l  as a pinch-hitter. 

Red, when w i l l  w e  m e e t  
May 5-7? 

And ye t  one never knows u n t i l  he asks. So could they? 
I 
I 

I was disappointed that I 
the  indus t r ia l  session f o r  your paper. Ed Hermann 

How about in Dallas April  21-25 and/or a t  Purdue 



April  7,  1958 
Page - 2 - 

i 
I was back on the Iowa Campus, ?ut did not get t o  see  Dr. Bartow. 

Thank you fellows for any aid ydu'can be t o  me 'and Mr. Berg in making our paper 
informative and interesting. ! Kind regards, I 

C. H. CONNELL 
Professor of Sanitation 
Department of  Preventive 
Medicine and Public Health 

CHC: nr 

End: 

- .  
! 
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'MAR 3 8 1953 

operation$ begin Ct the new ama. 

needed f o r  townsite areas. 

Rmr present etackpilLs iilll went= 
' u u y  cBaee t o  exwt IJy rkrtue of the removaz of manulq f* It lLLl 

Please k e q  a writtun log or record of the odor con$rol measures- to 
be undertaken. In thki wrly 'this offiee (and you) w i l l  be better able 
to judge the effeetiveneea, of the propomd control m m s .  Also, 
these records w i l l  serve us in tb event we or you receive c m  a 

. .  . .  
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Dear Xr. Oslderag 

BCC: Mail & Reborda (2) 
H-7 File w-m 

plant effluent 
Caarp~op in Lo8 
d e t a l b  ~f the 

t o  Mr. Bred Humphrepa of the Z i a  
A h m o e . '  He I s  ouch mare faudliar r l th  
operatiQa than I and 1 ctro sura that he 



e 
To: 
From : 
Si1 bjcct : 

0 0 
TllB ZIA CU. 

INTEIR-OFFICE MEMORANDUM 

c. 31. ChrFStenSOn, u Of c - 57 Date 9 November 135 

F. C, ).:mp?re. '7 I , A s s ' t .  Chief, Xrgineerhg Section dl 
- I N , ~ L ~  OF SI?;JAl;E E I T L U "  DLSC!U.I?GEG D!TC SANDU! CAi;YOM 

ZU-13s 

No. 1 sample was taken approximtely 103' upstrean of the jmc t ion  
of t h e  c o d i n g l t m e r  bloiqdam w a t e r  ami t he  e f f luent  discharge from 
the TA-3 Sermge ?lant .  

Yo. 2 sainple was ta!cen a p p - o x h t e l y  1091 cmnst rean  of the junction 
of tile two waters. 

No. 3 sample was taker. a>proxinately four miles doimstrean a t  the 
pcint  of disagpearance i n t o  the gro.md. 

I 

I 

i 

!lo. 2 1-10. j -. 1 

IUO. 1 - 
7.L 7.5 PI! 

Fhenol Als. 131 
l k t h y l  Oraiige 
Ca ?pin a s  CaC! 
1.ip ppm a s  CaC! 
Total Eardnesf 
CrO ppm a s  CI 

Dissolved Sol: 
4 

si02 mm 

The CrO4 t e s t  
in the water i 

and organic mi 

a c c E a t e  unde: 

FCH: js 

cc CF 

is acfxall.; a Tr.easu,T of  the oxidizable sabstances F e s e n t  
~d is  not spec j f i c  f o r  chrcxate. 
tter i n t e r f e r e  with t h i s  test. T h i s  t e s t  is also not  .Ixo 

Ferr ic  iron, n i t r i t e s  

50 ppm. 
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Avg Hu! 

Raw sewage 207 266 

Primary  mt. nt. Eff. 79 125 

z?i.ml Hi.. . 20 28 
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I 
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B L A C K  & V ' E A T  
CONSU LTlNG ENGINEERS 

b l e  for use a s  make-up 
s y s t e m .  

1 I 

t o  a condense r  c o l l i n g  r e c i r c u l a t i o n  

i 

d a t a  fo r  us .  

I f  t h e  i n f o r m a t i o n  is 
l owing :  0 

C H  
TEL. WESTPORT 7474 

If 

4 7 0 6   ROADWAY 

K A N S A S  CITY 2. MISSOURI 

a v a i l a b l e ,  w e  would l i k e  t o  know t h e  fo l -  

Februa ry  2, 1955 

5 .  What a r e  t h e  
c o n d e n s e r  r e c i r c u l a t i o n  

c o n c e n t r a t i o n s  of N02N, N%N and N m N ,  i n  t h e  
s y s t e m ?  . 



I 

B L A C K  & V E A T C H  
CONSULTING ENGINEERS 

i o  
i 

TEL WESTPORT 7474 

I 

. ,  

C .  A .  Slocomb 

0 '  

K A N S A S  C I T Y  2. M I S S O U R I  

Page 2 February 2 ,  1955 

3 .  Has t h e r e ' b e e n  any 
what was the  cause  

f a i l u r e  of any condenser tubes? If so,  
_. .__ . - ._ . -  

; 

We would apprec ia te  an$ information you c o u l d  ga ther .  

TCH:NF 

C O P Y  

i 

! 

Yours very t r u l y ,  

BLACK & VEATCH 

T.  C .  HOppe 

C O P Y  



PHILLIPS 

ENGINEERING DEPARTMENT 

Mr. Edward R. He 
Sanitary Enginee 
Indus t r ia l  Waste 
Santa Fe-.Operati 
Atomic Energy Cc 

. LOS A ~ ~ o s ,  N ~ w  

Dear Mr. Herman: 

In Y'ou 
Meade of our der 
regarding your u 

As you 

a 
PETROLEUM COMPANY 
BARTLESVILLE. OKLAHOMA 

September 20, 1954 ' 

. Indus t r ia l  Use Of 
Treated Sewage 

W-62-54 

man 

Branch 
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: August 27, 1952, l e t t e r  to Mr. L.. P. 
rrtment you furnished infomat ion  
ie of t r ea t ed  sewage f o r  cooling water. 

time your l e t i e l  
howing whether 
be satisfactory.;  
par t icu lar ly  a p p e c i a t e  information regarding t roubles  
vhich may h'ave tesu l ted  from slime groh.ths o r  from 
detergents. 
regarding the  q u a l i t y  of t h e  reclaimed water would also 
be very helpf'ul.: 

In connection with t h i s ,  we would 

Any information which you can furnish us 

Thank !you f o r  your ass is tance i n  t h i s  matter. 

WLR: ced 

: system was  comparatively new a t  the  
was wri t ten,  we would appreciate 
;his  reclaimed water has continued t o  

Very truly yours, 

w. L. RUggliiS 
lhgineering Development Branch 

, 
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TO 

FROM : E. R. Hermann, Sanitary Engineer,  I n d u s t r i a l  Waste Sectio 

: C. W. Christenson, ;Acting Ch ie f ,  I n d u s t r i a l  D A T E :  March 11, 1953 

C t f  
Waste Section : 

SUBJECT: SEWAGE TREATMENT P ~ N T  SLUDGE ANALYSIS FOR pu Reviewe&& Counsel 
pu i-ciy @leasable 

I I x d'o. 
In  an attempt, t o  confirm the r e s u l t s  of Fu determinations on t h e  
d iges ted  sludge obtained by r o u t i n e  sampling of the Cent ra l  and 
Pueblo Canyon sewage treatment p l a n t s  during 1952, a group of a i r -  
dried s l u d g e  samples were co l l ec t ed  a s  follows on January 28, 1953: 

Composite; of 16  lumps of  sludge cake from e q u a l l y  
spaced distances around t h e  edge of the Central 
STP sludge d r y i n g  bed #2. 

A repeat bf the  above sampling procedure - Samples col- 
lected into a d i f f e ren t  beaker. 

Compositej of 16 lumps of sludge cake from a p i l e  a t  
t he  Pueblo Canyon STF. The pile contained a b o u t  20 
C.Y. of sludge cake. 

-_  

#1 

#2 

#3 

! 
#4 Composite of 1 6  por t ions  of shredded s ludge cake  

f r o m  a p t le  a t  the Pueblo STF. 
about 12 G.Y.  

The p i l e  conta ined  

Each of t h e  above :samples was analyzed f o r  Fu on February 5 ,  1953. 
Due to  us ing  e i ther  too large portions o r  HNO t o  take up the  P u ,  
the results were completely haywire. 3 

On February 27, 1953, duplicate 1 gram portions of the  four samples 
were analyzed for 'Pu  w i t h  t h e  fol lowing results.  

I 
I 

I 

#l 

#2 

41 
5 1  
55 
54 

Mean = 50 
- 

#3 

I b  

7 
18 

9 

i 
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C.  W. Chris tenson  i e I 

-2- March 11, 1953 

Since 18 observations of the w e t  sludge as drawn f r o m  t.ie Central STP 
d iges t e r  du r ing  1952 showed a Pu content ranging from 1 c/m/g. to  59 

3 c/m/g., the analy,ses of a i r  d r i ed  sludges as  t a b u l a t e d  above do n o t  
confirm t h e  1952 Pu d a t a  on digested sludges. However, one or more 
of the  fo l lowing  cqnditions i s  indicated: 

c/m/g. w i t h  a mean yalue of 22 c/m/ 
Pueblo Canyon STP ranged from 0.1 c , and the 1952 Pu analyses of the 

t o  13 c/m/g/ with a mean of 

1. 

2. 

3 .  

Recovery of t h e  Pu from the  wet sludges was not as 
good as from t h e  a i r  d r i ed  sludges.  ' 

- - _ .  .-. . __  ._ - .  I - -_  
There is 
from t h e  bottom of t h e  digester  which is d r a m  off 
for drying than i n  t h e  sludge being r e c i r c u l a t e d  t o  

greater  concentration of h in t h e  sludge 

t he  heat vchanger . 
The Pu concentration i n  the digested s ludge was greater 
during Depember 1952 and January i953 than  d u r i n g  a l l  
of 1952. i 

I 
I 
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QUESTION: ! 
I 
! 

What concentrationiof Pu i n  a i r  dried sewage sludge i s  allowable 

if such sludge is t o  l be discharged t o  public environs fo r  use as 

a base f o r  f e r t i l i k e r ,  lawn topping, e tc?  
! 

1. ContaminaFion of surface drainage? 

2. Contamination of ground waters? 
I 

3. Contamidtion I of atmosphere by dusts?  

See: Proposed Atomic q e r g y  Commission Folicy Governing Allowable 
! Radioactivity in ;  Wastes Discharged by Ad SC Contractors. 

Revised Draft 3/i5/52 

I 
I 

Pu 

Drinking water tolerance f o r  on-site personnel = 1.5 x lo-' uc/cc 

- I 

i 
or 1,650 c/m/l continuous. I 

A i r  count tolerance I f o r  on-site personnel = 2.2 c/m/m 

For of f - s i t e  = 0!22 c/m/m3. 

As f a r  as contacl with t h e  sludge a f t e r  re lease  t o  the general 

F o r  o f f - s i t e  = 165 c/m/l 

3 continuous. 

i 
I 

I 

environment is concerned, continuous exposure t o  the sludge so l ids  

I may be ruled out,. Inadvertent breathing of t h e  sludge solids as 

dust or ingest& as suspended or dissolved matter i n  surface water 

seem t o  be the most probable modes of contact. The peak allowance 

of 100 times t h e  long-range continuous exposure tolerance Au ld  be 
I 
I 

i 
the  most s t r i n g k t  condition and should govern i n  t h i s  case. 



, .  . -2- 
i 

It is highly improbable t h a t  peak dust concentrations of sludge 

so l id s  would ever exceed 100 mg/m3 i n  t he  atmosphere of a re la t ive ly  

small space. 

I 

Usirig this as t h e  worst possible condition w e  may 

estimate: 

3 ~u tolerance ,= 100, x -22 c/m/m3 = 22 c/m/m 

then t h e  maximum permissible count i n  the  sludge solids based on 

breathing 1 m3 of -such  a i r  would be  22 c/m/m3 + 0.1 g/m3 = 220 c/m/g. 

It is highly improbable t h a t  the human organisms would ingest one L. 

of surface water containing more than 10,000 mg/L. of sludge so l ids  

as suspended and dissolved matter. 

condition: 

Using t h i s  as the worst possible 0 

Pu tolerance = 100 x 165 c/m/l = 16,500 c /m/ l  then t h e  maximum 

permissible courrt i n  t h e  sludge so l id s  would be 16,500 c/m/l + 10 g/L. 

= 1,650 c/m/g. 

Thus a i r  d i spe r sa l  seems t o  be the  l imi t ing  factor .  

The present Fu concentration i n  t h e  sludge s o l i d s  obtained a t  the 

Central STP is  about 20 c/m/g. If t h e  DP laundry waste were processed 

a t  t h i s  p lan t ,  it i s  estimated tha t  t he  Pu concentration i n  t he  sludge 

solids would be .about' 200 c/m/g. 

I 
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STATE OF N E W  M E X I C O  

DEPARTMENT OF P U B L I C  HEALTH 
SANTA PE 

October 17, 1952 

Mr. E. R. Herman, Sani tary Engineer 
U. S, Atomic Energy Conmission 
Los Alamos, New EQexico 

Dear M r .  Hennan: 

The time as sl ipped by since I last s a w  you i n  our  of f ice  i n  S a n k  Fe, 
and I had hoped t o  make a visit to Los Alamos pr ior  t o  t h i s  time. However, 
other  items have kept me busy i n  d i f fe ren t  parts o f  the State ,  but I s t i l l  
intend to contact you i n  Los Alamos some time i n  *e future. 

Considerable i n t e r e s t  has been shown in regard t o  the  use of sewage 
treatment p lan t  eff luent  f o r  condenser cooling water a t  the power plant in 
Los AlamO6. 
Harch, one of your Sanitarians mentioned sca le  deposits as a d i f f i cu l ty  with 
the use of sewage treatment p l an t  effluent, 
regard t o  the use of sewage treatment plant e f f luen t  by the  Southwest Public 
Service Compan a t  Carlsbad, K e w  Mexico. 
Carlsbad next 5l ursday, October 23rd, I would appreciate any information on 
experiences that have been obtained at Los Alamos pdth the use of effluent for 
cooli’ng purposes. 

However, a t  the Sewage Works School i n  Denver, Colorado last  

Today I received a l e t t e r  i n  

As they des i r e  t o  contact me i n  

Xy i t i n e r a r y  c a l l s  f o r  me to leave Santa Fe ea r ly  next Monday morning, 
October 20th, so I would appreciate having you wri te  t o  me d i r ec t ly  to 
Carlsbad, New Mexico, c/o Doctor 0. E. Puckett, District Health Officer, 
Eddy County C o u r t  House. Anything on the subject, such a s  use of chlorination 
f o r  the effluent p r io r  t o  use f o r  cooling, t h a t  you can @.ve me muld be 
grea t ly  appreciated. 
the use of eff luent ,  it m u l d  be advantageous t o  knm about them. 

Also, i f  any health problems have been encountered through 

Very truly yours, 

Robert P. Lowe, Associate Engineer 
Division of Sani tary Engineering 

and Sanitation 



. s-7 I 

A t  present ua are using about 300,000 @.loris of sewage effluent per day 
as coollag water meke-np 
to 300,000 gallons per d q  for irrigation purposes. This sewage effluent baa 
udiergane the following tmMLtmen% starting wlth strictu dm36tiC mu smge:  

a 8tearsl-ehctrlc power p b n t  and another 200,oOO 

T% sewsge effluent that is u ~ e d  a t  tho R&- poww plant undergoes crddi- 
tiogal chlorination a t  th. powv p h t  along with the  addition of aoiw sodium 
hexametaphosphate for oorrorlon contrpl. An .oocasional appUurtiOa of copper 
sulfata i r  necessary for awe cpontml in the redmod oooliag touera. 'phc 
oprmting costs of' utilieing this. asurge effluent aa coollug water a m  about 
$0.03 per l,oob & b n s  exclusive of pumping cos6s. 
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Mr. L. P. b a d e  

of o seuage effluent; however, it should be pointed out that the aptem ha8 
been in opemition only 2 yeam and that the cost of obtaining mter i r  ex- 
tremely high i n  this am=. 

. 

Tour letter mantiam that you are consldariag the uoe of septic tank 
effluent but it does not naare ths iradurrtrial application. Since 8eptic tank 
effluent is B far  ery flwa a well treated s m g e  effluent and mince quality 
requirement8 of induetfial waters varp over b wide ranp d e p e i x h g  upon ap- 
plicration, it is rtron& urged that a thorough Laremtigation of yrnu water 
problm in Weat Texas be carried out before you proceed. 

hi. Waste Br. 
HEIMANN:ljb . . C  

8-27-52 



PHILLIPS PETROLEUM COMPANY 

I Bar t l e sv i l l e ,  Oklahoma 

August 4, 1952 

Indus t r i a l  Use of 
Treated Sewage 

Mea-109- 52 

. -- .- .._.____ 

U. S. Atamic Energy Commission 
Los Alamos, 
New Mexico 

Attention: Mr. E. R. Hermann, 
Sanitary Fhgineer 

Gentlemen: 

Due t o  the shortage and high cost of water a t  some of our 
plant s i tes  i n  West Texas, we are considering the use of septic 
tank ef f luent  as an i n d u s t r i a l  water source. 
t o  our a t ten t ion  that  you are now using treated sewage f o r  such 
purposes and we would appreciate  receiving any information which 
you are a t  l i b e r t y  t o  d i sc lose  regarding t h i s  matter. 

It has been brought 

We a r e  interested i n  knowing how well s a t i s f i e d  you have been 
w i t h  pour system, and would par t i cu la r ly  l i k e  t o  know such things 
as the source of the  r a w  sewage, t h e  type treatment it receives 
and what addi t ional  treatment is required t o  make t h e  reclaimed 
water su i t ab le  for i n d u s t r i a l  use. Any data which you can furnish 
on the cos t  of using t h e  treated sewage as compared t o  t h e  cost of 
using water from o the r  sources would a l s o  be very helpful  t o  us. ' 

. 

Very t r u l y  yours , 
/s/ L. P. Meade 

L. P. Meaae, Manager 
Engineering Developnent Branch 

- - .  . 
. 
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A. Collection of Samples for Laboratory Analyair. 

I 

2. 

1, ~epresentativa m P h m  

The c h d o a l ,  ptryShal, and biological ehmeteric&ios ef 
semge may vary considerably from hour t o  hour, day t o  day, wok 
t o  week, and 8 8 8 s ~ ~  t0 ecaron; furthermore, thr characteristics of 
collected ean43ler am materia33~ affected by time end temperstwe. 
Poor atilpgUng tedmlqusa and hpropsr preservation of sampler dlrring 
t b  t h e  lapse between eollectlon and analysis are  cwmonly the 
source of more error in the accumulation of s-ge data than a l l  
other factors. Thus, it ia very imjmrtant that mamplee, whether 
aoneuted on a . p b a  or composite baair, be represeatat~ve 
eooditiaas p r d & g  st the time or during th. period of collec- 
tion. 

3. 

Tbs etandard method comprises callectloa of a composite sample 
over a twenty-four hour periedj the usual interval of eol lect laa  
beiryi one hour and the Individual samples being conpositad in pro- 
portion t o  the rates of flow. Under BO- condition8 it may be 
nscessary to  eollect lgrabA samples in which cam the reaulti of 
a m l p e s  must be interpreted in ths Ught of conditions p l m r a m g  
a t  the time of collection. 

A t  the C e n t r a l  B-ge Treatment P l a a t ,  manual oollection of 
twenty-four hour coeapoaite emplee was curtailed by the eliminntion 
of tbe gr~veyard shift operator in Februerg 1951. 
ai 8amp3e8, however, continued on a f a i r 4  siaihr baaits, 1.8. once 
a weak, sixteen-hour compsl%er of indiddual  sampler collected a t  
four-hour lntervab w e n  obtained for 8naMiS. Thio syatsia should 
ba conthued for th t h e  being a t  both the Central and Pueblo Canpn 
Sewage Treatment Plentr. 
hour oompoeltc sampling it is  recommended that consideration be 
given to obtaining and installing automatic sampling dedces at both 
of the above treat,& plants. 

The colleation 

To regain the advantages of twenty-four 

Idhen the treatmonk plants at  TA-3 and TA-16 are placed into 
operation, saaaglltq should be c a d e d  out e v e v  two areelm on a .grabn 
sample barir. 
between sample collections probably can b e  lengthened t o  me-month. 

After about three or four month of operatiem, the time 

Pres e m t i o n  of 8pmFleS . 
Samples of senage rad sewage effluents should be R a d p e d  ae 

moon as possible after collection. 
i r  entirely satiefactory, and the method of presemtion sbau3d be 
chosen wlth due regard t a  the analfiler1 detcrmlnationa that are t o  
bo mad.. 

lo single method of preservation 
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In view af the routine analpss  that are made end the characterletlcs 
of tho s.ewager at- Ins A l m o s ,  the best method of sample prersrvatlan 
i a  refrigeratbr~ at t o  4O Cm as boon after e d l s c t b n  a6 pOSeibLom 

1. 

2. 

Daily F h t  Control,. 

S h o e  the f-1 effluents from tbe C e n t r a l  and F'ueb2.0 Canyon 
sewage tisaatment plants are  used for Irrigaalon and coollngwater 
pUrpOSSB it is desirable that the operator check these plants,at 
frequent intervals t o  m e  that a l l  pasts af the plant are :function- 
ing properly and that a very pod quality efflueat is being dlacharged. 
This is errpecially impo'khnt when the effluentr are baing pumpdate 
TA-3 or t o  the irrigation *tor holding t a n k a  
ing o f f i c i d  openttion of the pfgntr at all bimm &t i8 rrcommeIidd 
tbat tb operator inchds in his Qailymeasure~rien~r rt the Central and 
Pueblo Canyon plsntt tbe performance of the fdbWing test83 pR, set- 
t l e b h  aouda, and residual chlorine. 
eaeily ~eri~med and ahauld be of considerable voha t o  tb operator 
in deterrdning when and how t o  vary the oyoratiwral prooedure. 

Grab Samplin&. 

Am PQ aid t o  nmlntain- 
. 

There te8fa are Wokly and 

The sample8 uasd the field a n d p e s  should be obtained on a 
- "-b* basis and tested immediately after G O U e C t i ~ a  

mapUng technique, mire should be exercised eo tht the sampler ac. 
representative. h thlcl c a m  it mu& be borne in Bind that an armlyela 
of "grabH sm~ples measur08 the obaraeterietius of the ac~vggo, effluent, 
or sludge at a partlcuhr instant while an a n a b i r  of cmposito sampler 
represents sewage chracteristlcr mar a spec i f id  period of t h m .  

ha in any 

- 
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treatment proesseea (suck as trickling f i h s t i o n )  and in r e o c i w  
waters are dependent upon the presence o f  dissolved aogrgen. 
s d t u  of this teat  are normally expresrd  tn p a r t s  per railUan (pppa) . 
b;r might- 

. The re- 

3. @! 
pH la the  nutnericalvahe of the logarithi of the reciprocrsl of 

the hydrogen ion aoncentrstian in aol.88 per liter., ?he pH value pro= 
videa 0 opc~eurc of the mrsaotionw ( a d d  or elkallno) of senage, 80uPga 
effluents and sludge. The pli value is hportant because 1i.-g organ- 
imas are stmeititre t o  the reaction of‘ their environment and because 

in resotion. The pN scale e x t e d e  from 0 to 14, the  neutml’point 
being at  p# 7. 
is hcreeeinm outsUns. 
reaction is increasingly acid. Eost of the  biologicalpmaear taking 
place in the type treatanent plants ooncemed pmgrm81 bast i n  the 
raildl~r slke.Une range of pH 7 te 8.  I n  the aUaUne fsraantatlons of 
sludge dlgestian t h i s  raagu rhauld be mrrowsd t o  pH values bstween 

chaxicsl cba@hthn and P Z W C i F ~ ~ t i O A  genera1 #%Bj3o3lds t o  Obanye8 

As the pH value increasse from 7 t o  U, the reaction 
i s  the FH value deareaeaa ftprm 7 t o  0 thr 

. 7.3 md 7.6. 

4. Settleable Solido. (by roltPn0 ) 

The volume of sludge that w i l l  settle out in M Imhoff cone in 
tm hams proriderr P w c k ,  simple, a ~ , d  effectiva m e a n s  of determining 
practical mcds in the operation of sedimentation tanks. The detar- 
ntinetion l a  acoaqAleihd In  a conical 8ett-g 0 8 8  about 15 Inch- 
high, holding 1 l iter and paduatod a t  its t i p  in mlUlWws, The 
perfoxmanct of a prlrmam oett&& tanlr my be coneidered safiafeatory 
when tb cff laeat contains less tban 0.9 m l  . of 6rttleabla eoUda per 
Uter of effluent. After bio-filtration and recondam eedbentaticm, 
the settleable e o l l d r  5.n the final effluent ebould be lese thin 0.3 

, 

d./L. 
5. Suspended Bollda. (9.S.) 

W deteminatim of suspended sollda in sewagr 3.6 a m o a k o  of 
all aadissolved solide contahed I n  the scrwprgq thir induder rett ln-  
able and nonsettleable solids. Yslawfng the saouat of euspendd eolidr 
ia s m g e  as it 1s processed by the various major dementa of Y treat- 
ment plant provides IYI~QLM far svaluatiry the sfficimey & radimentntlon 
tanks and computing quaatlths of sludge t o  be treated atid disposed of. 
T b  results of t h i a  t e s t  are conagonly expressed in parte permillion 
(PPd by mim. 
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/"% S T A b A R O  FORM NO. 6 A  

8 e Ofice Memordndztm e 0 STATES G 

TO : John F. Newell, Chief, Indus t r ia l  Waste Branch DATE: September 10, 1951 

FROM : 'Herman L. Kriege&edst, Indus t r ia l  Waste Branch 

SUBJECT: ANALYSIS OF TREATMENT 'PLANT S%lAGES, SEMAGE EFFLUZNTSAND SLUDGFS 

T h i s  report  covers t he  data  from a l l  the weekly samples collected from 
the  Central and Fueblo Sewage Treatment P lan t s  t o  date, plus the t w o  
monthly White Rock sanples. T h i s  four-noath period, from May 2nd t o  
August 30th, includes f i v e  weekly samples each fo r  Yay and August and 
two apiece f o r  June and July. 
July 5th' BnZ AU@-stZnd.'---' - 

The t w o  White Rock samples were collected _-.-- - . - --._ - .. - .--- --- .- 
~ _- . -.. -- 

The e a r l i e r  report, based solely on the  May samples, i s  incorporated i n  
t h i s  one. As was indicated then, and which holds t r u e  now too, t he  
analyt ical  determinations, though not always consistent, point t o  a 
def in i te  trend. by which the  p l m t  s operating e f f ic ienc ies  can be 
measured. 

Table I, a s m r y  of a l l  the  Central Plant ' s  data t o  date, mikes possible 
the  I o1loWir.g Dbservat ions : 

Approximately 78% of the 160 p p  suspended so l ids  i n  the raw sewage i s  
removed a t  the  end of plant operation and the  consistency of this sus- 
Fended solids value over the en t i re  period should be noted. 

I 

0 

The sewage E.O.D. showed 6 msrked change in the  a r m  surmer months. For 
iGy and Jute there were 250 ppm E.0.D; in the raw sewage, but this drop- 
ped t o  only 95 ppm i n  July and August. 
B.O.D. removal i n  the secondary effluents. 

In both periods there was a 9@ 

Very l i t t l e  variance occurred f o r  a l l  the 2-hour se t t l eab i l i t i e s  carried 
out. These averaged 5.0 ml. f o r  the  raw sewage and showed l e s s  than 0.1 
m l .  i n  the secondary effluent.  

The dry sol ids  content of the primary sludge averaged 5% and that of the 
dieested sludge 2.5%. The average ash i n  both cases was 35% and 5@ fe- 
spec t ively. 

There was mention made i n  the f i r s t  report of t he  possibi l i ty  tha t  tur-  
b id i ty  values could be compared with corresponding suspended sol ids  con- 
centrations and a s t a t i s t i c a l  relationship computed f r o m  it. 
the data in Table I it is .evident  that such a conparisan cannot be made 
since a maximum variznce cf 35% ex i s t s  between a number of samples. 
ever, the arithmetic average cf 155 ppm fo r  t he  r a w  sewage does show close 
conformityto the 160 ppm calculated f o r  suspended solids.  

But from 

How- 

In  that e a r l i e r  report ' too,  the a c t i v i t y  i n  t h e  sewages and sewage effluents 
was reported as very low. * T h a t  this condition s t i l l  prevails is  show. by 
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t h e  d a t a  obtained s ince then. 
tonium content i n  any of t h e  s q l e s  col lected in t h i s  four-month period 
where t h e  high value of 10.2 c/m/l and t h e  low of 0.0 was recorded. The 
a c t i v i t y  in t h e  sludges, however, was  qu i te  high. With t h e  resu l t s  con- 
puted on a dry  weight besis, t h e  p r h a r y  sludge averaged 25 c/m/gm while 
t he  d i g e s t s r  sludge w2s s l i g h t l y  higher, wi th  32 c/m/gm. 

There was very  l i t t l e  change Li t he  plu- 

, 

The n i t r o g e n  znalyses, s t a r t ed  during the  l a t t e r  p a r t  of July, afford 
another t o o l  f o r  discerning plant  efficiency. The build-up of t h e  
n i t r i t e s  2nd n i t r a t e s  together with the  u t i l i z a t i o n  of t h e  amonis 
n i t rogen  avai lable  i n  t h e  raw sewage as  shorn i n  t h e  t a b l e  coslforms 

. . _  with accepted sesge treetment .---. practice.  - .. - - - _. _ _ _ _  

Table I1 sunmrizes  t h e  Fuetlo Treztment P lan t  a n a l y t i c a l  results.  From 
t h e  d a t a  it can be seen that f o r  cer ta in  operations,  this plant is more 
eff ic ient  than Central, while f o r  cthers add i t iona l  time is required be- 
fo re  tha t  goal will be reached. 

The average eff luent  from t h i s  p lant  has l e s s  thar. 16 ppm suspended sol ids  
wluch r e s u l t s  from a 93% removal of the  s o l i d s  i n  t h e  r a w  sewage, T h i s  i s  
c e r t a i n l y  b e t t e r  than t h e  78% remvs.1 a t t a ined  a t  t h e  Central Flant. 

The B.O.D. of t he  r a w  sewage, l i k e  that of t h e  Central  P h n t ,  was very 
high i n  Kay anti June and tapered off  t o  s l i g h t l y  less than 150 ppn i n  
Ju ly  and August. 
four months was b e t t e r  thzn 92%. 

The average removal f o r  a l l  t h e  ssmples during t h e  
0 

In two nours, t h e  s z t t l e a b l e  301ids averaged 10 nil. per l i t e r  for  t h e  raw 
sewage and l e s s  than 0.1 d. f o r  t h e  secondary eff luent .  

A t  present,  t he  dry so l id s  i n  t h e  primary sludge is allout 3.5% w h i l e  that 
of t h e  digested sludge k s  been b u i l t  up t o  2.2%. It should be mentioned 
here that  up u n t i l  t h e  bsg iming  of August, t he re  w a s  pract ical ly  no sol ids  
i n  the  digested sludge. This condition, however, has improved markedly 
t h e  pas t  month, and t h e r e  is a good p o s s i k i l i t y  that it w i l l  a t t a i n  both 
a sa t i s f ac to ry  so l id s  content cnd a high enough pH before too long. 

AS w2s t h e  case with t h e  Central  sewage, a cor re la t ion  between the t lwbidi ty  
and suspended so l id s  of Pueblo sewage was sought, but t o  no avail. 
approximation of t h e  suspended sol ids ,  t he  t u r b i d i t y  valve may seem signi- 
f ican t ,  but j u s t  as was noted zbove in t h e  case of Central  sewage, no valid 
r a t i o  can be calculated between them. 
sewage was 235 ppm, and t h i s  compared favorably with the  suspended so l ids  
concentration of 230 ppm. However, in spec i f i c  instances, wide divergences 
of as much as 30% were found t o  e x i s t  in t h e  tabulat ion of these two resul ts .  

As an 

The average tu rb id i ty  in t h e  raw 

The analysis  of t h e  Pueblo Plant simples ind ica tes  very l i t t l e  plutonium 
present i n  the  sewage and sewage effluents.  
t he  c/m/l results f o r  this plant  have been. 
f ican t  differences t o  be  observed between t h e  amount of ac t iv i ty  i n  the 

Table I1 shows how consistent 
Here too, there  i s  no signi- 0 
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raw sewage and t h e  eff luents .  
1.0 c/m/l throughout. 
weight basis, while 10 c/m/gm accumulated i n  t h e  digester .  

The ammonia nitrogen conceritration was about t h e  same as was found i n  
t h e  Central  Plant  and the n i t r i t e  and n i t r a t e  build-up, though a l i t t l e  
incons is ten t ,  ran t rue t o  expectations. 

No attempt is made t o  in t e rp re t  t h e  r e su l t s  of t h e  ana lys i s  of t h e  two 
samples col lec ted  from the  White Rock Sewage Treatment Plant  as l i s t e d  
i n  Table 111. 
one sample and t h a t  only one ana lys i s  was performed f o r  turbl’difies and . 

nitrogens.  %fen where two s e t s  of analyses were conducted, the variance 
i n  t h e  r e s u l t  i s  too  great t o  j u s t i f y  aRy va l id  discussion of p lan t  opera- 
t i n g  e f f ic ienc ies .  

With very few exceptions, these averaged 
The primary sludges contained 5 c/m/gp on a dry 

It shodd  be nokted that.-sluciges .weree.colle$ed on j u s t  

Enclosures: 
Table I, 11, & 111 
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7-19-51 

7-26-51 

8-2-51 

8-9-51 

8=1&51 

Digestid 
Sludge 

Raw 
Mixed 
Primary 
Secondary 
qigested 
Sludge 

EiaW 
Mixed 
Primary 
Secondary 
Primary 
'Slirdge 

U&gesT;su . 
Sludge 

&VI 

Mixed 
P h r Y  
Secondary 
P r d r y  
Sludge 

Digested 

- -  

.S;IMge 

Raw 
Mixed 
Primary 
Secondary 
P+iiilWY 

' I ,  .Slildgs , 

.sxiid.gs _ _  . 
Dsge8COr 

8-23-51 

.. .. .. % __. a s .  

x R&w. I _  

,&t.&d,, 
PfiIiUirg 
Secondary 
Primary 
Sludge 

Dige ' s t  er 
Sludge 

R S W  

Mixed 
Primary 
Secondary 
Primary 
Sludge 
Digester 
Sludge 

28 
26 
26 
24 

32 

24 
23 
23 
22 

23 

32 

28 
26 
26 
2% 

26 

30 

28 
28 
26 
22 

28 

32 

26 1. 
26 I' 

26 
24 

I 

28 
24 
26 
22 

24 

34 

24 
24 
26 

- _. 

7.7 

7.5 
7.7 

. 7.8 
7.7 

7.5 
7.6 
7.6 
7.6 

5.8 

7.4 

7 . I 5  

7.7 
7.5 
7.5 

5.4 

7.1 

7.7 
7.7 
7.7 
.8.0 

I 6.1 

7.11 

7.6 
7.8 
7 07 
7.9 

6.0 

7.0 

7.9 
7.9 
7.7 
7.8 

6.2 

6.9 

7.6 
7.8 
7.7 
7.9 

.-... -. 

0 
1.5 
1.3 
0.4 

5.2 
5.8 
5.1 
2.1 

4 
5 
2.7 
0.5 

1.9 
3.6 
4 
1.7 

3.2 
3.3 
1.0 
1.3 

8.6 
4.7 
3.3 
2.4 

4.9 
1.5 
8 . I,.... 
2 .:3- 

.. . 28.6 

12.2 

330 

21 

34 

16 

30 

29 

25 

70.5 

73.0 

10.9 

26.6. ..' 
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TABLE I 

.L TREATMEN 

TURBIDITY TENP. pH 

21 7 -7 
18 7.9 
16 7 e7 
13 7.9 

DATE SAMPIE 

2 
0.5 
2 
0- 5 

5-2-51 Raw 
Mixed 
PEilUi%X-y 
Secondary 
Primary 
Sludge 

Digested 
Sludge 

33 18 

33 32 

20 7.6 
18 7.8 

16 7.8 
18 7.5 

5 
5 
0.8 
8 

5-9-51 Raw 
Mixed 
Primary 
Secondary 

1.7 
0 
0 
1.7 

273 
74 
65 
19 

22 7.5 
18 7.6 
18 7.7 
16 7.8 

5-17-51 RSw 
Mixed , 
Primary 
Secondary 
Primary 

Sludge 
Dlgast ad 
Sludge 

18 6.2 50 

32 7.5 34 

24 7.6 
20 7 e 4  
20 7.6 
18 7.6 

21 8.0 
. 20 7.9 
: 20 8.1 
a. 7.8 

2 6, 7.9 
2? 7.9 
20 8.0 
18 8.1 

.. 

1.0 
1.3 
1.6 
1.2 

248 
108 
79 
21 

::' 5-24-51 Raw 
Mixed 
Primary 
Secondary 

120. 
120 
95 

- 4 5  

7.0 
6.0 
2.4 
10.2 

180 - 
90 

4.9 
2.1 
)+. 3 
3.8 

55 
25 

120 
120 
110 

50 

26 7.3 
22 ' 8.1 
22 8.2 
20 8.3 

. 7.7 
he8 
5.7 
3.5 
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DRY - 7 SOLIDS 
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0.05 
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-. .. 
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24.5 

u.5 
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3.7 -I. ;. 
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. -  
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0.1 
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1.4 1 .  

0.1 
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. ,. 
- .  
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.. . . .. - .  
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TABLE I1 

PIWLI) TREATMENT PUNT EL 

5-Day 
DATE SAMPIE T m .  pH C/M/L C/M/gm B.O.D. TURBIDITY 

' 5-9-51 

5-17-51 

5-24-51 

5-31-51 

6-7-51 

Raw 
med 
Primary 
'Secondary 
Primary .* 

Sludge 

Raw 
Mhed . 
Primary 
Secondary 
Primary 
Sludge 

Raw 
Mixed . 
Primary 
Secondary 
P*q 
Sludge 

Digested 
Sludge 

Raw 
Mixed 
Primary 
Secondary 

-Sluige 
Digested 
Sludge 

Primary 

Raw 
Mixed 

Secondary 

Sludge 
Digested 

' Slud OR 

primary 

p-m 

_ _  

19 7.4 

18 7.4 
17 

18 783. 

18 

20 
19 
18 
15 

16 

21  
20 
19 
18 

18 

28 

20 
19 
19 
19 

19 

29 -- 
! 

22 
20 
18 

19 

24 

ST) 

7.5 

7.8 
8.0 
7.9 
8.0 

6.9 

7.1 
7.2 

7.5 

6.6 

5.7 

7.6 
7.8 
7.5 
8.0 

6.5 

6.5 

7.4 

7.5 
7.8 

6.8 

A- I #  

7 84 

7.8 

1.6 
1.5 
0 
0.2 

1.7 
L 6  
3.9 
0.9 

1.0 
1.1 
1.6 
1.1 

8.7 
3.5 
8.3 
2.8 

1.9 
2.4 
0.5 
5.1 

0.4 

1.1 

2.9 

1.2 

2.3 

1.n- r; 

5@ . 
299 
120 
32.7 



_. .--- 

I.. 

, .-..a 

. .  
61 
201 
8LT 
802 

2.67: 6'4 



561! bMAYJ 
Primary 
Sludge 
Digested 

Sludge 

b W  

Mixad 
krlrPira 
.Secondary 
Pr*rs 
'Sludge 

Digested 
Sludge 

Raw 
Mixed 
Primary 

' Secondary 
Primary 
Sludge 

Digest sd 
Sludge 

Raw 
Mixelti 
Primary 
Secondary 
Primary 
Sludge 

Digested 
Sludge 

Raw 
Mixed 
Primary 
Secondary 
Primary 
Sludge 

Digested 
Sludge 

-_____ 

I 

25 
24. 
24 
23 

'23 

32 

11 
24 

28 

24 
23 
22 
22 

22 

29 

25 
23 
23 
22 

24 
23 
23 
22 

uc 
32 

6.5 5 
6.7 2 

'7.6 3.. 1 
7.8 1.2 
7.8 2.1 
7.8 1.6 

6.5 3 
6.9 10 

c 

147 
60 

. 38 
lo 

7.3 1.5. lOe 
7.5 0.9 13 
7.6 0.2 22 
7.6 0.1 13 

6.2 1 5  

6.8 11.9 

7.6 2.9 145 
7.6 1.0 55 

1.8 41 
9 

7 07 
7.8 1.6 

7.3 7.4 
1.6 7.5 

7.6 13.0 
7.. 6 4.8 

u3 
40 
21 
8 

6.9 6.9 
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. .  . 

uagestea 
Sludge 

7-19-51 Ran 
Mixed 
Primary 
See onda ry 
Digested 
Sludge 

7-26=51 Fkw 
Mixed 
P r i m a q  
'Secondary 

. Sliirdge 

Sludge 

primary 
. .  - 

uigesT;su . 

8-2-51 R& 
Mixed 
Primary 
secondary 
Primsry 
Sludge 

Digested 
Sludge 

8-23-51 RSW 
Mixed 
Primary 
Secondary 
Prbsry 
Sludge 
Digester 
Sludge 

8-30-51 Raw 

28 
26 
26 
24 

32 

24 
23 
23 
22 

23 

32 
28 
26 
26 
2% 

26 

30 

28 
28 
26 
22 

28 

~~ 

7.7 

7.5 
7.7 

* 7.8 
7.7 

7.5 
7.6 
7.6 
7.6 

5.8 

7.4 

7 a.5 

7 07 
7.5 
7.5 

5.4 

7.1 

7.7 
7.7 
7.7 
8.0 

, .6.1 

1.. 1 . -  -. . 32 

26 i 7.6 
26 * 7.8 
26 7 e 7  
21, 7.9 

6.0 

7.0 

28 7.9 
24 7.9 
26 7.7 
22 7.8 

24 6.2 

34 6.9 

24 7.6 
24 7.8 
26 7.7 

0 . .  - 24 7.9 

46 
22 
10 
8 

330 

65 
27 
35 
7 

21 

34 

10:. 

16 

30 

io5 
65 
50 

. 13 

70.5 

73.0 

127 
33 
50 u: 

10.9 

26.6 

115 
27 
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TABLE I 

CENTRA I L TREATMENT 

I 

TURBIDITY PH 
7 .7 
7 e9 
7 e7 
7.9 

TEMP. DATE SAMPLE 

5-2-51 Raw 
Mixed 

. Primary 
Secondary 
p*rY 
Sludge 
Digested 

Sludge 

285 
u 7  
78 
26 

2 
00 5 
2 
0.5 

21 
18 
16 
13 

33 

33 

16 

32 

7.6 
7.8 
7.5 
7.8 

5 
5 
0.e 
8 

20 
18 
18 
16 

5-9-51 Raw 
Mixed 
Primary 
Secondary 

273 
74 
65 
19 

1.7 
0 
0 
1.7 

22 
18 
18 
16 

5-17-51 Raw 
Mixed , 

Primary 
Secondary 
Primary 
Sludge 

Digerted 
Sludge 

. .  

6.2 50 

34 

18 

7.5 32 
240 I. 
120 .. 
170 r' 

55 

2u 
108 
79 

' 21 
4 1171 

7% 
5q 

$ 

ld 

. I  

. .lo-- 

283t 

71:- 

190 
6i 
63 
20 

1.0 
1.3 
1.6 
1.2 

24 
20 
20 
18 

7.6 
7.4 
7.6 
7.6 

5-24-51 Raw 
Mixed 
Primary 
Secondary 

I20 
3.20 
95 

- 4 5  

8.0 
7.9 
8.1 
7.8 

7.0 
6.0 
2.4 
10.2 

21 
20 
20 

4 3  
.I. 

5-31-51 Ran 
Mixed 
Primary 

. Secondary 

I 

180 
90 
55 
25 

7.9 
7.9 
8.0 
8.1 

4.9 
2.1 
h. 3 
3.8 

2 6: 

20 
18 

22' 
6-7-51 Ihw 

m o d  
Primary 
Secondary 

120 
120 
110 

50 

26 
22 
22 
20 

7.3 
8.1 
8.2 
8.3 

. 18.2 ..: .,.._... 5.A '---=':I.- .-. % - . 
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pr 
SOLIDS 

4.6 

2.0 

3.3 

1.95 

6.4 
.,_.._ ... -I 

z 
ASH 
7 

25.1 

40.1 

24.5 

42.5 

24.1 . 

- 
3 

4. 5 
4.5 
0.3 
0.05 

8.0 
4.5 
2.0 
0.1 

4.0 
1.8 
0.1 
0.1 

4.2 
2.0 
0.6 
0.1 

’8.0 
1.5 
0.1 
0.1 : 
3.5 
1.4 I .  

0. 1 
0.05 

NO, 
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TABLE I1 

. P W U )  TREAWNT PIANT €U 

5-9-51 

5-17-51 

5-24-51 

5-31-51 

67-51 

~~~ 

Raw 
Mixed 
Sl?imaI-y 
Secondary 
Pr'imary 
,Sludge 

Raw 
Mixed 
Primary 
Secondary 
Primary 
Sludge 

Raw 
Mixed 
Primary 
Secondary 
Primary 
Sludge 

Digested 
Sludge 

Raw 
Mixed 
Primary 
Secondary 
Primary 
-Sluige 
Digested 
Sludge 

Raw 
Mixed 

Secondam 
primary 

p-rY 
,Sludge 
Digested' 

I .Sludge 

19 
18 
18 
17 

18 

20. 
19 
18 
15 

16 

21 
20 
19 
18 

18 

28 

20 
19 
19 
19 

19 

29 
& 

i 
24 
22 
20 
18 

19 

30 

7.4 
7.2. 
7.4 
7.5 

7.8 
8.0 
7.9 
8.0 

6.9 

7.1 
'7.2 
7.4 
7.5 

60 6 

5.7 

7.6 
7.8 
7.5 
8.0 

6.5 

6.5 

7.4 
7.8 
7.5 
7 e 8  

6.8 

6.4 

1. 6 
1.5 
0 
0. 2 

1.7 
1.6 
3.9 
0. 9 

1.0 
1.1 
1 0 6  
1.1 

548 . 
299 
120 
32.7 

0.4 

238 
247 

. 173 
18 

1.1 

1.2 

2.3 

L O O  5 



5.3 19.2 

6.5 
5.6 
1.2 
Trace 

1.9 21.1 

1.5 35.4 

.. 
. .  



. 

i 
! 



b.7 

0.14 

0.22 

0.7 

0.2 

3.8 

2.5 

1.2 

2.0 

3.4 

2.1 

3.9 

2.6 

19.0 

42.9 

5.4. 5 

w. 1 

60.0 

51.7 

57.7 

w.5 

58.0 

37.4 

59.4 

38.5 

59.5 

25.6 

58.7 

8.0 
9.5 
0.3 

Trace 

7.0 
8.5 
0.9 
0.1 

15.0 
8.5 
0.5 
0.1 

1 5  1.0 0 
lJ+ 0.6 0 
17 0.7 0 
12.5 1.5 3.5 

27 
26 
25 
u 

0.5 0 
1.0 0 
2.2 0.8 
2.2 4.5 

2lr 0.5 0 
3.5 685  20 OA5 0 
c. 3 20 0.45 0 
0.05 30 1.9 2.9 

11.5 G? 0.25 0 

1.5 19 0.9 0 
0.05 8 1.6 5.7 

6.5 25 0.25 0 

10.0 UC 0.5 0 
3.5 12 0.1 0 
0.1 U. 0.5 0.7 
0.1 8 1.6 7.8 

9.5 
4.0 
0.1 
0.05 

2.4 
16 
17 
1 

8.5 
3.5 
0.2 
0.1 

16 
13 
15 
7 



TO : .John F. Newell, Chief, Indus t r ia l  Waste Branch DATE: September 10, 1951 

FROM : H e a n  . .  L. Kriege&emist, Indus t r ia l  Waste Brancn 

. SUBJECT: ANALYSIS OF TREATMENT FLANT SEkJAGES, SEMGE EFFLUEWl'SAND SLUDGES 

T h i s  report covers t he  data from a l l  t he  weekly samples col lected frm 
the  Central and Pueblo Sewage Treatment Plants t o  date, plus the  t w o  
monthly White Rock emples. This four-month period, from May 2nd t o  
August 30th, includes f i v e  weekly samples each f o r  YAY and August and 
t w o  apiece f o r  June and July. 
Ju ly  5 th  and August 2nd. 

The two White Rock samples were col lected 

The ear l ie r  report ,  based so le ly  on the  May samples, is incorporated in 
this one. A s  was indicated then, and which holds t rue  now too, the  
analyt ical  determinations, though not always consistent, point t o  a 
def in i te  trend by h%ich the  p lan t ' s  operating eff ic iencies  can be 
measured. 

Table I, B s r m r y  of all the  Central Plant ' s  data t o  date, makes possible 
t h e  following obse,rvations : 

Approximately 7s of the 160 p p  suspended so l id s  i n  the r a w  sewage i s  
removed a t  the  end of plant operation and the  consistency of this sus- 
Fended sol ids  value over the en t i re  period should be noted. 

0 

The sewage E.O.D. showed a rcsrked change in t he  warm summer months. For 
'&y and J u m  there  were 25O'ppu B.O.D. in the r a w  sewage, but this drop- 
ped t o  only 95 ppm i n  July and August. 
B.0.C'. removal i n  t h e  secondary effluents.  

Very l i t t l e  variance occurred f o r  a l l  the 2-hour s e t t l e a b i l i t i e s  carr ied 
out. These averaged 5.0 ml. f o r  t he  raw sewage and showed l e s s  than 0.1 
m l .  i n  the secondary effluent.  

I n  both periods there  was a 9@ 

The dry sol ids  content of the primary sludge averaged 5% and that of t he  
dieested sludge 2.55. The average ash i n  both cases was 358 and SO$ fe- 
spectively. 

There e s  mention made i n  the first report  of t h e  poss ib i l i ty  that tur- 
b i d i t y  values could be compared with corresponding suspended so l ld s  con- 
centrations and a s t a t i s t i c a l  re la t ionship cmputed f r o m  it. 
t h e  data in Table I it is evident that such a comparison cannot be made 
s ince a maximum var imce  cf 35% ex i s t s  between a number of samples. 
ever, the arithmetic average of 155 p p  f o r  t he  r a w  sewage does show c lose  
conformity t o  the  160 ppm calculated for suspended solids. 

B u t  f ron  

How- 

I n  that e a r l i e r  report too, the a c t i v i t y  i n  t h e  sewage8 and sewage e f f luen t s  
was reported as very low. T h a t  this condition s t i l l  prevails is shorn by 
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t h e  data obtained since then. 
tonium content i n  any of t he  s q l e s  collected in t h i s  four-month period 
where the  high value of 10.2 c/m/l and the  l o v  of 0.0 was recorded. The 
a c t i v i t y  i n  t h e  sludges, however, w a s  qui te  high. With t h e  r e su l t s  com- 
puted on a dry weight besis ,  t h r  primary sludge averaged 25 c/xn/gm while 
the  d iges t s r  sludge m s  s l i g h t l y  higher, with 32 c/m/gm. 

There bas very l i t t l e  change i n  the  plu- 

The nitrogen znalyses, s t a r t ed  during the  l a t t e r  pa r t  of July,  afford 
another t o o l  f o r  discerning plant efficiency. The build-up of the 
n i t r i t e s  and n i t r a t e s  together with the  u t i l i z a t i o n  of t h e  auiioniG 
nitrogen available i n  the  r a w  sewage as shown i n  t h e  t ab le  conforms 
w i t h  accepted sewage treatment practice.  

Table I1 sunmarizes the Fuetlo Treatment plant ana ly t i ca l  resul ts .  From 
the  da t a  it can be seen that fo r  cer ta in  operations, t h i s  plant is more 
e f f i c l en t  thsn  Central, while f o r  c thers  addi t ionnl  time i s  required be- 
fore  that  goal will be reached. 

The aversge eff luent  from t h i s  plant has less t h a c  16 ppm suspended solide 
which r e su l t s  from a 93% removal of the  so l ids  i n  the r a w  sewage. This is 
certainly b e t t e r  than the  78% r c m v s l  a t ta ined a t  t he  Central Flant. 

The B.O.D. of t he  raw sevagt, l i ke  that of t h e  Central Plant,  was very 
high i ~ ?  May an6 J-me and tapered off t o  s l i g h t l y  less t'mn l5O ppn i n  
July and August. 
four months was b e t t e r  than 92%. 

The average removal f o r  all t h e  samplcs during the  
0 

In  two hours, t h e  sn t t lezb le  sol ids  averaged 10 m l .  per l i t e r  for  the  raw 
sewage and less than 0.1 ml. f o r  t h e  secondary effluent.  

A t  present, the  dry so l ids  i n  the primary sludge is sbout 3.5% while that 
of t h e  digested sludge h2s been b u i l t  up t o  2.2%. It should be mentioned 
here t h & t  up u n t i l  the  beginning of August, there  w a s  p rac t ica l ly  no solids 
i n  t he  digested sludge. This condition, however, has improved markedly 
the past  month, and there  is a good poss ib i l i t y  t h a t  it w i l l  a t t a i n  both 
a sa t i s f ac to ry  so l ids  content and a high enough pH before too long. 

A s  w2s the case 1~5th the  Central sewage, a correlation between the tlurbbidity 
and suspended solids of Pueblo sewzge m s  sought, but t o  no svai l .  
approximation of the  suspended sol ids ,  the tu rb id i ty  v a l w  nay seem signi- 
f ican t ,  but j u s t  as was noted above i n  the  case of Central sewage, no valid 
r z t i o  can be  calclilated between them. 
sewage was 235 p p ,  and t h i s  campared favorably with the  suspended solids 
concentration of 230 ppm. However, i n  specific instances, wide divergences 
of a s  much as 3% were found t o  e x i s t  in  the tabulat ion of these two result: 

As an 

The zverage turb id i ty  i n  the  raw 

The analysis of the  Pueblo Plant simples indicates  very l i t t l e  plutonium 
present i n  the  sewage and sewage effluents.  
the c/m/l r e su l t s  f o r  this plant have'been. 
f i can t  differences t o ' t e  observed between t h e  amount of ac t iv i ty  i n  the 

Table I1 shows how consistent 
Here too,  there is no signi- 0 
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r a w  sewage and t h e  eff luents .  
1.0 c/m/l throughout. 
weight bas i s ,  while 10 c/m/gm sccumulated i n  t h e  d iges te r .  

?!ith very few exceptions, t hese  average6 
The primary sludges contained 5 c/m/gm on a dry 

The ammonia ni t rogen concentration was about t h e  same as was found i n  
t h e  Central  F lan t  and the n i t r i t e  and nitrate build-up, though a l i t t l e  
inconsis tent ,  ran  t,ue t o  expectations. 

No attemFt is  made t o  in t e rp re t  t h e  r e su l t s  of t h e  analysis of t he  two 
samples co l lec ted  from t h e  White Rock Sewage Treatment P l a n t  as l i s t e d  
i n  Table 111. 
oric sample 2nd t h a t  only one analysis was performed f o r  t u r b i d i t i e s  and 
nitroeens.  Zven where two s e t s  of analyses were conducted, t he  variznce 
i n  the  r e s u l t  is too  great  t o  j u s t i f y  afiy val id  discussion of plant opers- 
t i n g  e f f ic ienc ies .  

It should be noted t h a t  sluQes were col lected on j u s t  

. 
Enclosures : 

Table I, 11, & I11 



TABI: E 
wxm ROCK TREATMENT PLANT RESULTS 

Sg Dry % 2-Hr . IL 
p-5 
i- 

[ 

! 

Sg Dry % 2-Hr . 
- 
Temp. Solids Ash Sett. NH3 

Solide I 

I 

I- 
3 1  

NO2 I NO 
I I 

i 

Solids Ash Sett. NH3 
Solide I 

I 
3 1  

NO2 I NO 
I I 

i 
I 

! . .  
i I 3 I 

I , 

I 

! . .  
I 3 I 

I , 
i 002 

i Trace 
! 

' susp. 
Turbidity Solids Sample 

Haw 

Mixed 

26 

24 

155 136 

118 

66 

56 

I20 

115 

105 

1 272 
i 
I 
! 135 Primary 1 26 

i 
Secondary ! 24 

i 
! 

Prinlary : 
Sludge : 24 

7.4 1 0.8 

7.7 1 0.6 
I 

7.1  ' 

! 
7.2 ! 

1 

7.3 0.8 

1 
I ! 1 167 , 
I 

I 

i I 

I I 

j 8-2 
I 
i .  
i .  

I 

I 1. 

0.7 

4.8 

33.3 . 

47.3 . 
I 

' 6.5 

' 0.6 
I 

i 0.6 

i 
! 1.5  

Digested 
Sludge 

Raw 

Mixed 

Primary 

.Secondary 

26 

26 

24 

21, 

21, 

* 221 . 258 

96 . 113 ; i 

7 .5  ! 2.5 

7.8 I 0.6 : 
i 

5 1  

45 

38 

1.05 i 0 

0.9 1 0 
0.65 0 i -  

- I .  ! 
, 6 8  

46 
I 

I I 39 i 7.7 i 0.3 I 

1 i 
Trace 
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I n  May 1951, weekly samples were collected from t h e  Central and 
Fueblo Sewage Treatment Flants, and sani ta ry  and plutonium analyses 
were perfomed on them. These semges and eff luents  were composited 
a t  4 hour in te rva ls  i n  accordance x i t h  information taken from the d a i l y  
flow curve. 
t o  be considered qui te  fepreseatative of t h e  whole. All collections 
were refr igerated overnight since the labcratory work was not u d e r -  
taken uitil the  following day. 

The sludges, although grab samples, were so collected as 

Tzble I contains a l l  the  data  gatherec! from the f i v e  weekly 
Central  Treatment Flant samples. 
s i s t en t ,  do indicate  a trend, and proviig us  with a t o o l  f o r  inter-  
pret ing operating eff ic iencies .  
suspended sol ids  cm.ing in to  the plant was 120 p.p.m., and t h a t  75% of 
t h i s  was removed i n  t h e  sccondarg effluent. Similarly, the 25C p.2.m. 
3.O.D. i n  the raw sehcigs '6s reduced 8S$ a t  the end of the treatment. 
The primary and digested sludges that were analyzed were found to  con- 
t a i n  4% and 2% dry sol ids ,  and 2% snd 40$ fixed matter  r e spc t ive ly .  
Turbidity r e su l t s  were only determined on the  last two weekly samples, 
hence a val id  compzrison bo,tween the 5-day B.O.D. values and tu rb id i t i e s  
cannot b e  made. 
u n t i l  more data becomes avai lable .  
sented i n  a futilre report. 

These resul ts ,  while not always con- 

It w i l l  be observed that  the average 

Tnerefore, such a comparison w i l l  have t o  be postponed 
Then such sn ana'iysis can be pre- 

The ilut,onium content of both the  sewages and sewage eff luents  was 

The average a c t i v i t y  i n  the raw sewage ran 2.3 C/M/liter 
consis tent ly  very low, with l i t t l e  s ignif icant  differences observed 
between them. 
while the effluent,  with 1.8 C/M/liter had s l igh t ly  l e s s .  Fer gram of 
dry weight, 40 Chf of Fu were i n  the primary sludge while the digested 
sludge averaged 35 C/M. 

The data from the  four weekly Fueblo Treatment Plant  samples a r e  
presented i n  Table 11. The average B.O.D. and suspended so l ids  values 
were 375 and 175 p.p.m., respectively, ana it w i l l  be not& that a 93% 
removal of B.O.D. and an 86% removal of suspenried s o l i d s  was effected 

The dry so l ids  present i n  the  primmy sludge was close 
t o  4% while the f ixed  matter came to  30%. 
sludge samples avail .zble f o r  a n a l p i s  inasmuch as d iges t e r  operation a t  

. a t  the plant. 
There were no digester  

t h e  pl2nt is not f u 1 l y  ef fec t ive  a t  present. 0 
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The amount of T;!.utonium t h a t  hes found i t s  way i n t o  the treetment 
s y s t a  z t  t h e  Fueblo plant is cc i t e  m a l l .  
we received indicated l e s s  than 1.3 C / K / l i t e r  cf plutoni-am present i n  
troth t h s  raw se-age 2nd-ef f luents .  
I.a~re l i t t l e  a c t i v i t y  i n  it. 
prim2x-y sludge had enly 1.5 C/K/@n. 

@re=. t he  month, the  sansiea 

The primarJ sludge, too, seemed t o  
On tne basis of i t s  dry .deigh+,, the 

HL.K: hc Hemm L. Krieger 



a s p .  , 2 Hr. 
5-Day Susp. Dry % Set t  . 

Date !?ample Temp. pH C/K,/L c/M/D B . O . D .  Turli. Sclids Solide Ash Solids 

5-2 R ~ W  

M Mixed 

Frimary 

Secondary 

Frinary 
Sludge 

Digested 
Sludge 

5-9 Raw 

Mixed 

Primary 

Secondary 

Mixed 

Primary 

Secondary 

Primary 
Slud ge 

Digested 
Sludge 

5-24 i i z ~  

Mixed 

Primary 

Secondary 

5-31 Raw 

Mixed 

Frimary 

Secondary 

21 

18 

16 

13 

18 

32 

20 

18 

18 

16 

22 

It2 

18 

16 

18 

32 

24 

20 

20 

18 

21 

20 

20 

18 

7.7 2 285 

7.9 0.5 117 

7.7 2 78 

7.9 0.5 26 

33 

g 33 

7.6 5 

7.8 5 

7.5 0.e 

7.e 6 

7.5 1.7 

7.6 0 

7.7 0 

7.e 1.7 

6.2 

7.5 

7.6 1.0 

7.4 1.3 

7.6 1.6 

7.6 1.2 

8.0 7.0 

7.3 6.0 

8.1 2.4 

7.8 10.2 

227 

131 

e5 

19 

273 

74 

65 

I? 

50 

34 , 

248 

108 

79 

21 

117 

73 

50 

10 

240 

120' 

170 

55 

I20 

I20 

95 

45 

ll2 

88 

64 

30 

108 

64 

64 

28 

138 

110 

74 

32 

208 

15rC 

92 

42 

u 
86 

64 

6 

4- 5 

4.5 

0- 3 

4.6 25.1 

2.0 40.1 

e.0 

4.5 

2.0 

0.1 

4.0 

1.8 

0.1 

0.1 

3.3 24.5 

1.95 42.5 . 

4.2 

2.0 

0.6 

0.1 

3.7 

2.5 

0.2 

Trace 



5-9 Raw 

l4ixed 

Secondary 

Frimary 
Sludge 

I 
5-:7 3aw 

Mixed 

Primary 

Secondary 

Frimary 
Sludge 

5a R ~ W  

Mixed 

Primary 

Secondcry 

Slud i e  '. 

Digested 
Sludge 

5-31 Raw 

Mixed 

Frimry 

Secondary 
i 

Primary 
Sludge 

19 7.L 

18 7.2 

18 7.4 

17 7.5 

1s 

20 7.e 

15 e.0 

18 7.9 

15 8.0 

16 6.9 

21  7.1 

20 7.2 

19 7.4 

18 7.5 

15 6.6 

28 5.7 

20 7.6 

19 7.a 

19 7.5 

16 8.0 

19 6.5 

29 6.5 

1.6 

1.5 

0 

0.2 

1.7 

1.6 

3.5 

0. ? 

1.0 

1.1 

1.6 

1.1 

G . 

8.7 

3.5 

8.3 

2.8 

0.4 

1.1 

2 09 

1.2 

152 

180 

60 

SO 

I26 

76 

81 

30 

150 208 

125 176 

U C  102 

L 25 19 

250 256 

160 228 

96 5E 

L 25 9 

5.3 

1.4 

1.6 

3.4 

0.2 

19.: 

21.1 

35.4 

34.0 

53.7 

9.0 

8.0 

0.8 

0.05 

6.5 

5.6 

1.2 

Trace 

e.0 
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0.05 

10.5 

5.5 
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2, 1.- Liquor n raw aemge containing returned secondary shdge - 
Rimry Eff'hent -. fkcxn effluent t r c i h  of @mwy tank, 

Secondaq ?%fYluant - frorn effluent trough of secondary tank, 

fron grLt chamber j u s t  in front of codnutor, 

3, 

- A. 
. .  

These 211 saq3l.e~ ?-m preserved hnadbte  r e f r m t i o n  to 4OG. &nd 

upon completion of the sauplirrg period cornposited in d i r e c t  propartton to the 

rate of flow thrcugh the treatnent p b n t  at &&e individual tirme of eampling. 

Sludge miq3les wsre obtained on e "grab -leR basis, care befie emrcieed 

to obtaiu! mprosentativa samples from tho fclloving points: 

E. Results 

The above m l e s  vere anaiyzd as shmm ir! the following tabulation: 
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TO : John Newell, Chief, Industrial Waste Branch DATE: March 9, 1951 

FROM . E. R. Hemarm, Community Operations Division&# 

SUBJECT: pU ANAISSES - CENTRAL SEWAGE T'REATMENT PLANT 

SYMBOL: n > H 3  

Attached are the plutonium analyses on the Central Sewage Treatment 
Plant since the f i r s t  of the year. 

In connection with the sludge samples, it should be noted that the 
Pu analysis of each sample is  carr5ed out using 25 gram portions 
of vet sludge for concentration. Thus the results reported by Mr. 
Krieger are on a wet weight basis and not on a drgr weight basis 
as previously indicated. These results have been converted to a 
dry weight basis i n  the tabulation of data. 
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TO : John Newell, Chief, Industrial Waste Branch DATE: March 9, 1951 

FROM : E. R. Hermann, C o d t y  Operations DivisionC/# 

SUBJECT: FLY ANALYSES - CENTRAL SEWAGE TEiEATMENT PLANT 

SYMBOL: TOH-1 

Attached are the plutonium analyses on the Central Sewage Treatment 
Plant since the first  of the year. 

I n  connection wi th  the sludge samples, it should be noted'that the 
Pu analysis of each sample is carried out us- 25 gram portions 
of wet sludge for concentration. Thus the results reported by I&. 
Krieger are on a w e t  weight basis and not on a dry weight basis 
as previously indicated. These results have been converted t o  a 
dry weight basis i n  the tribulation of data. 



0 

% 

2/2/51 
2/15/51 
2/28/51 

Pu ANALYSES - CENTRAL SEW@ TREATMENT PLANT 

i 
. Raw Sludrre Dimsted Sludae i Raw Se~aae B-1 Effluent 

3siu!& 
8.78 
5.64 
3.02 

Notes: Raw Sewage and Final Effluent eamples were 24 
hour oompositee at 4 hour intervals. 

Sludges were obtained on a grab sample basis. 

Pu analyses were carried out using 25 g. portions 
of wet sludge for concentration. 
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Aug. 15, 1950 to Feb. 6, 1951 

Raw Sewage and Final Effluent - 24 hr. composite 

samples @' 4 hr. A starting a t  1O:OO A.M. on 

Tuesday - sampled weekly. 

Iiaw and Dieested Sludge - grab samples - weekly 

% Dry Solids Av. 
I 

% Vm. Av. 

Av. Daily Flow thru Flant = 1.25 MGD. 
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Aug. 15, 1950 t o  Feb. 6, 1951 0 
Ppm ss % Dry Solids % Dry Solids % Volume 

i n  F i n a l  Ef f  . Rsw Sludge D i R .  SludRe Raw DIE.  
P P  ss 

in Raw Sewape 

190 
170 
304 
310 
188 
2 50 
154 
180 
208 
432 Max. 
172 
150 

148 Min. 
170 
208 

--- 

15L a 228 
300 
166 
166 
202 
150 
168 

4,768 

53 Max. 
39 
44 
36 
24 
20 
25 
30 
34 
35 
29 
20 

20 
14 M i n .  
20 
18 
26 
40 
27 
30 
28 
26 

23 
.661 

-- 

5.95 
6.67 
5.26 
4.96 
1.25 Min. 
4.02 
3 -70 
5.93 
4-57 
2.33 
1.66 
5.32 
5.20 
4.17 
4.42 
3.44 
4.76 
2.93 
4.47 
5 -78 
5.24 
4.83 
0.78 Max. 
4.72 

110.43 

3.72 
4.99 
4.69 . 
4.83 
3.85 
4.12 
6.54 Max. 

. 6.15 
2.U M i n .  
2.19 
2.56 
2.71 
2.70 
2.96 . 
2.50 
2.77 
2.78 
2.39 
2.17 
2.98 
2-59 
2.35 
2.76 

77.44 

3.37 

---- 

Min . 
56 
58 
bo 
62 
64 
73 
73 
70 
76 
76 
75 

' 73 
88 Max. 
81 
80 
81 
81 
81 
78 
81 
80 
77 
78 I - 77 

1,779 

74 

43 
41 Kin. 
41 
42 
41 
44 
44 
42 
47 
50 
46 
51 
45 
4e 
52 
55 
5 5  
55 
56 
57 
59 M a x .  
59 

' 59 

1,133 

49 

-- - 



CONPUTATION OF STAJDGE VOLUMES FRO11 S. S. CONTRI9UTION a 
6 

207-29 1.25 x 8.34 x 1 G  = 1,850 #/day 

lo6 - J 

Koisture Content of Wet Sludge = 100-4.60 - -- 95.4s 
Use Sp. Gr. of Raw S1. Vm. = 1.1 

I* Fm.' - 2.2 - 1.26 - Then Sp. Gr. of Raw D r y  Sol idi  = 1 1 - - - 0.74 + 0.26 0.673 + 0.118 
9 . I  f l *  
1.1 L .L 

= 1.010 - 1 SF. G r .  of Raw Wet Sludge z 1 - 
- 0954 + -046 0.954 + a 0 3 7  
1 1.26 

Volume of Wet Sludge (Av. DailpRaw) = 1, S50 
.046 x 1.01 x 62.4 = 640 C.F./day - 

D i  pes t ed Slud Be 

0 

z 1.48 1 - Sp. Gr. of Dig. Dry Solids 1 - 
0.49 + 0.51 0.4125 + 0.232 - 
1.1 2.2 
- 

Sp. G r .  of Dig. Wet Sludge (36.63% Moist) - - 

Volume of Wet Dig. Sludge (Av. Daily) 1 l,S5C = 870 C.F./d -0337 x 1.01 x 62.4 

Radioactivity Received a t  Plant 

8.1 x lo3 pg Pu/day 6 120, 13.785 1.25 x 10 
70 x l W  I 

. 8.1 mg./day 

Radioactivity Discharged a t  Plant 
6 

-110 1 3.875 I 1.25 x 10 7.4 x 1034, Pu/day 
I 7.4 mg./day rcT rlh in3 I 
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~ M l n g .  10 A.X., Tues-, 3axmn7 2. am , at 4 hour intervda. The ' 

s m p l b y  schedule 10 4 Jt,, 2 -P.H., 6 P.K., 10 P.K., 2 8-14. 6 A&. , was chosen 

Sludge eanples w e r e  obtt i ird  on a "grab -plen basis, -e bine exercised 

obtain reproaenta%lve samples from the folioving points f 
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Publibly Releasable 

United States Government 

memorandum 
Depaqment of Energy 

Albuquerque' Operations Office 
Los dlamos Area Office 

Los Alamos, New Mexico 87544 

DATE: 'JUL 2 7- 1994 
m Y T 0  

s u m  Request fo r  Documents 
OC: LC : 2Pw-001 

each document marked t h i s  way. 

TO: G a i l  J.  Hodyke, Informat ion Practices O f f i c e r ,  LANL, 

Please provide t h e  Department of Energy w i t h  copies  of a l l  
documents concerning t h e  manufacturing p l an t  and real 
property located at 336 Woodward Road SE, Albuquerque, NM, 
opera ted  by t h e  United States Atomic Energy Commission 
from 1951 t o  1967. I 

I 
I have attached for  your information a copy of t h e  Freedom 
of Information A c t  request t o  the  Department of Energy, 
which prompts my request t o  you. The attached request 
provides more information on t h e  types of documents 

MS-A157 I 

I 

requested . I 
I 

Earl W. Bean 
Acting Area Manager 

Attachment 
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.JS.?I.IN M EAVES 

EAVES. BARDACKE & BAUGH. P.A. 
ATTORNEYS AT LAW 

~ 4 0 0  UPTOWN BLVD. N E. 

SUITE 110-W CITY CENTRE 

A-BUUUEROUE. r+Ew MEXICO 871 i o  
505 888-43OC 

.- 
FAX: XIS ai33 4506 

February 14, 1994 

Ms. Gloria Barlow, Director 
office of Intergovernmental and External Affairs 
P.O. Box 5400 
Albuquerque, NM 87185-5400 1. 

Reviewed/Lab Counsel 
Publicly Releas@&,, 

IdAILlNb A 

I 
I 
i 
i 

, I  
I 
I 
I 

Ouk PILE NO. 

DOEFOIA.ETR 
sc23-002 

. I  

I 
I 

Re: Freedom of Information Act Request to the Department of Energy 

Dear sirs: 

On behalf of my client we am requesting the following of the Depa'rtment of Energy 
(DOE), its agencies, laboratories acrivities and operating locations. This requegt is being made 
pursuant to the Freedom of Idorma.tion Act, 5 U.S.C. Q 552. 

All documents concerning the manufacturing plant and reat property located at 336 
Woodward Road SE, Albuquerque, New Mexico operated by the United Sta*s Atomic Bnergy 
Coinmission ("AEC") from 1951 to 1967 ("the Facility"). The DOE is the 'successor agency 
to the AEC. Documents means any tangible written, printed, non-printed, typed, photocopied, 
photographic, reproduced or graphic matter of any kind or character and any recording or 
reproduction made in any manner, and any virmal or auditory date, by whomever prepared, 
produced, reproduced, disseminated or made, in any form, which is in DOE'S actual or 
constructive possession custody or control, or known to DOE to exist, including, without 
lhiting the generality of its meaning, all notices, c~mspondence, records, memorancia, 
pleadings, briefs, transcripts, photrqpaphs, stenographic or written notes of conversations, 
conferences or meetings, studies, evaluations, analysis, reports, journals, ledgers, worksheets, 
bills, invoices, time sheets, time cards, work assignments, checks, drafts, statements, receipts, 
diaries, reviews, worldng papers, books, charts, diagrams, graphs, telegrams, pamphlets, 
blueprints, drawings, plans, specifications, engineering drawings, data sheets, data compilations, 
test results, summaries, samples, well logs, pictures, video or audio tapes, cassettes, voice 

I I 
I 
I 

I 

FQ1& 9/G 044- By.+ 



Ms. Gloria Barlow, Director 
February 14, 1994 
Page 2 

recordings, computer tapes, memories, print outs or cards, micmfilm, microfiche, undeveloped 
frlm or film negarive, un-transcribed recordings or tapes, any papers on which words, have been 
written, printed, or typed or othawise affixed, and any other information eitherlstod or 
maintained in any retrievable form. 

I 

I 
I 

These documents can include but are not Limited to: I 

I 
I 
I 

- DOE policy, procedures, plans, and other matters of importan+ such as 
changes in s&Us or location conwining the Facility to include allied matters. I 

I 
I 

- Nomutine congressional inquiries and replies dating to or involving DOE 

- PoUution incident reports, Operation event/incident reports; Euvknmental 
Protection Committee Meeting Minutes; National Pollutant Discharge Rlimination Systems 
(IWDES) application permits; violation of environmental standards; notices of ;violations; 
pollutant analysis reports concerning the Facility. 

policy, procerium, plans and other matters of importance concerning the Facility. : 
I 

I I 
I 

- Contract perfommce records described ' in Defense Acquisition 8Regulation 
Supplement 3, part 4, related to suiveillance of contractor's control of the Facility.; 

I 

- Realproperty case filecorrespondence reports, studies, maps, chaztsl drawings, 
copies of legal insmments, delegatims of authority, excess real praperty declarations, disposal 
authorizations, real estate planaing q o x t s  (RBPR) and related data, machine listings of the 
annual property transaction summary by facility number for the Facility. I 

I - Department of Energy inventory of mil property of th0 Facility. I 

- 
I 

~gislative reconis of drafts of proposed legislation, legisdon already 
introduced in Congress, and Execlitive orders, with supporting memoxmda and comments 
reflecting DOE'S positiOn on legal sufficiency and effect of any hsaltb and safety procedures, 
as well as hazardous waste management procedures, used at the Facility. 

- Bioenvitonmental surveys and medical inspection reports to include survey 
reports, special reports, or inchstrial facility inspection and environmental pollutionhrvey case 
files to include epidemiological survey reports or envirOnmental/public health reparts on air 
pollution, noise, radiation, and other environmentaVhealth surveys current or rqtired of the 
Facility. 

I 

I 

- Reports or letters by local, state or federai agencies relating to sanitary surveys, 

I 



. '  . -  f 

Ms. Gloria Barlow, Director 
February 14, 1994 
Page 3 

radiological and chemical analysis, or analysis to support the Environmental Prc 
and state requests concerning the Pslcility. I 

ection Agency 

- Letters, indorsemmt, memoranda, reports, and related data :concerning the 
facility that records policy making imd program management guidance by DOE, its agencies, 
laboratories, activities and oprating locations. 

- All documents cclncerning the Installation Restoxation Pro& (IRP) for the 

- AU documents concerning any analysis, evaluation or assessment conducted by 
DOE and its rqmsentatives, or at their -on, concenling DOE'S liabili,ty or potential 
liability for any soil or groundwater con tamination at the Facility or lands adjacent thereto. 

I I 
I 
I 

Facility. I I 
I 
I 

I 

- All government pennits or other documents authorizing DOE to operate the 
Facility or to discharge contaminants hto the air, soil or groundwater. I 

- AU documents conrxming any cmtaminants used by DOE at the Facility. 
I 

- AU documents conccming any discharge of contaminants or industrial pollutants 
into the soil, air or groundwater at the Facility. 

I 

- All documents concerning hazardous wastes disposed of :in the City of 
Albuquerque, New Mexico and Kirtland &r Porn Base landfills from the Facility. 

\ I 

Please note our wiliingness to pay assessable costs agpropriate with the 'category of our 
We also q u e 4  an estimate of request to include all search, review, and duplication costs. 

assksable fees prior to the incurring of any costs and prior to FOIA completion. 

Sincerely, I 

\ I 
I 
I r.i' 
I 
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JCirN U. EAVES 

EAVES. BARDACKE & B A U G H .  P. A. Revie,,&bb Counsel 
Publicly Releasable A t f C R N E Y S  4T L A W  

6400 UPTOWN 6LVD. hr E .  IdAILINQ A O O ~ F . 5 6  

POST OFCICE BOX 33070 

I A:EUOUEROUE. NEW MEXICO h71.W 
su ITE 1 Q-vv ciry CENTRE 

ALE'JOIJEROUE. NEW MEXCO e7310 

505 8sa-aoo 

I 

I 
I 

F9X:  5C5 5a3.4406 I , 

March 7, 1994 

-1ED WI-T 

OUR FILE NO. 
SC2 3 - 0 02 
DOEFOIA2. LTR 

Ms. Gloria Inlow, Deputy Director 
Office of 1ntergovernment.al and External Affairs 
P . O .  Box 5400 
Albuquerque, NM 87165-5400 

Attention: Elva Barfield 

Re: Freedom of' Information Act Request of February 14, 
1994 

Dear Ms. Barfield: 

This letter is to follow up on our February 14, 1994, FOIA 
request and your two telephone calls with my paralegal., Elizabeth 
Privetts. You have stated that DOE needs to know the actual name 
of the facility, whether the facility was contracted or actually 
run by DOE and more specific descriptions of the documents which we 
are requesting. I 

In 1951, the manufacturing plant located at 336 Woodward Road, 
S.E., AlbLquerque, New Mexico ("the plant" 1 waa purchased by the 
A t o d c  Energy Codssion ("AEC") from Eidal Manufacturing Company. 
The plant wa8 operated by America Car and Foundry (ItACF") as the 
prime AEC contractor to manufacture nuclear bomb casings. In 1967, 
the United States Air Force (IfUSAFlf) acquired ownership of the 
plant, which is also known a8 USAF Plant No. 83, and contracted 
with General Electric Canpany to manufacture engine parts, sub- 
assemblies, and spare parts. In 1986 ,  General -Electric Company 
purchased the plant from the USAF. 

Manufacturing operations by AEC and USAF contractors at the 
plant included framing; welding; plating and machining metal parts 
axid structures; welding and machining plastics; manufacturing and 
assembling the metal p a r s  of nuclear weapons, principally bomb 

. 
I 



Ms. G l o r i a  Inlow, Deputy Director 
March 7, 1994 
Page 2 

, 

casings; mnufacturing metal and plastic parts for jet; engines such 
as turbines  and related parts; and performing some sub-assembly of 
parts. Ma] or operat ions at the plant included mac~ining , fiber 
laminate composition, irivestrnent casting, and shrouds and seals 
manufacture . 

The Environmental Protection Agency ( I'EPA") named former USAF 
Plant No. 93 ("GE Plant") Albuquerque, New Mexico, as an operable 
unit of the  South Valley Superfund Site. A copy of the EPA Record 
of Decision (I'RODr) dated 9/30/88 ie enclosed fo r  your reference. 
The Site Xistory of the XOI3 explaining AEC history at the site is 
found at page 4 .  i 

As to your request fo r  more information regarding the 
documents we are requesting, our February 14, 1994, FOIA request 
defines in great detail. and specificity the documents we are 
seeking. A l l  of the inf'ormation requested expressly pertains to 
the above described plant and relate6 to the time period the AEC 
owned the site between 1951 and 1967. The request also covers 
documents subsequent to that time arising out of the ARC'S previous . 
ownership. I 

I believe the above responds to the information,you needed in 
order to process our FOIA request. I would appreciate that our 
FOIA request be processed immediately. If you should have any 
further questions or conments please contact me. Thank you for 
your cooperation. I 

I 

JME:ep 
Enclosure. 

i 

I 
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direct sewer connect ions,  w a s  15,700,000 ga l lons  i n  1972 . Sewor 
1 

f l a w  t o  the other f a c i l i t y  serving Tecnnica l  mea 2 1  only was I 

0 . 2,380,000 g a l l o n s  i n  1972. 

I 

' . !  

P r i n c i p a l  r a d i o i s o t o p e s  i n  the l a w  level w a s t e  are those of' 
. .  

uranium Ad plutonium a n d  .treatment is directed toward their.. con;- 
. - , T .  .. :: 

. 
. . . .  . . . ... .. .. . .  . .  . I  

' . :' .EentiAtioa.Lkand &&katio&i ,$he large. w a t y  i + k s  6 .- .. i 
. . . . . . .  * .- , . L . -  . .  *. .+- .. 9 .. I,-, ; >. . .: I .  c .  *- *...  

' ,  !: ; . -' - . 

c... **, ,.: : 'E c'ci-i. it.:.;, .. 
. .  . . .  
I .  

. . .  . * . - _ .  ..-;e; . i I.:  . . _ .  7 

- ., . I. . . , ,  . .  
- . .:.*- .: . ......... .. y # y .  .. 

..:* ~xjc. ~ & ~ T R P J c I ' ~  or pUrirED cmT&im~D iifgm .~I i jz i  

. . . .  . . . .  ... 
.. -- ? ; 

-.# ' . .. . d . : 2. - *: . : 3.4 . 
.. 

.; - .  . .  .. I .  . 
: . . . .  "..: b '  . . . . . . .  

Hi&ofii;dadi recorda 0.f .all as-bullt. . .  Constfuct ion d .  drawings are 
I '  

. 1. 
.. _. . . I  .. . . . . . . .  - .  - .  . .i . -r . .  . . . . . .  .I 

. kd .n tdned  by &e Eng-3 '!Group of the -Engineering I - .  -Department. 
. .  
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Appendix provide site aiagrans and T & l e s  I8 If and I11 list the 

lines. 

oughly checked. , A l s o ,  i t  is  very likely that they are not i n  the 

forma which o f f i c i a l  registers, when the system is  adopted, will 

eventually take. r 

b .  

Tae  tables were recent ly  assembled and hav'e not' been thor- 

I 

. For ground d e n t i f i c a t i o n  of t!ie contaminated waste lines, and 

d ~ 1  u t i l i t i e s  for that matter, signs on about thrse feet high posts  
t 



3.1 "Na tu re  a d  Vorrkne of Wastes 

3.11 ~d'the TA-SO P l a n t  ' 

I . .  , ,  
.:  . I 

As stated p rev ious ly ,  ' t h i s  p i a n t  serves rschnical I 

. .  .,.r'. .... :.2) :. ... ; :,, t *  ;.. . 1. i. c ' s a w .  .... i .... A .  
k e a s . i T A ) .  '30 35, 40, 56 end 52; Wastes from the TA-2 reactors .are 

delivered' in tank lots  t o  TA-50 and CL s i m i l a r  system will be used 

for TA-S 3 .- 
. . .  . . *  

The l i q u i d s  f lawing in M e  main scwer t o  TA-59 are 

normally compatible w i t h  m o s t  o rd ina ry  materials of cons t ruc t ion  

such as . .  clay or-cast i r o n .  . -  . 
averaging  50,000 to 60,000 ga l lons  per working day. 

i n d i c a t e s  annual flow v a r i a t i o n  s i n c e  1952.  

Flow volumes through the l i n o  have been 

! 
r 

Figure 

I 

Radioac t iv i ty  i n  the waste 1s due. p r i n c i p a l l y  t o  plutonium; 
' .  

a lpha  a c t i v i t y  has r i s e n  sharply i n  the last few years because 

Of i n c r e a s e d  use of 2381u at SM 29, 'EA-3. . B-y a c t i v i t y  present 

is d n o r  and the only  r a d i o i s o t o p e  of concern' 3 w i t h  respect t o  
- .  

effluent s t a n d a r d s  is 90Srm. The d x e d  fission product waste con- .; 
. . i  
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d a i l y  averager  are a t  a level  where every precaut ion  should be 
: : 

.I . . 
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I 

I 

I 
i 
1 
I 

I 

I 
I 
I 

I 

I 

I 

i 

I 
t 

On the other hand, t h e  VCP, though l a i d  with care, has a joint  
. . .  . .',. , . -. 1 $f. 4 *::% , ;@f .c .e 1. . 4 , . a  1 '  - r .  , 

every two.- three feet 'and it  seems very l i k e l y  that a number ' 
,. . . 

-. 

of the joints vould eventual ly  leak. 
' I  

The cast Pron is fairly corrosion r e s i s t a n t  and abandoned 

recovered pipe was found to be i n  relatively good c o n d i t i o n .  The 

VCP, as seen in manholes and as recovered, shows no effects of 

chemical coroosion.  .. .. 

In a number of ins tances  i n  both the TA-SO and DP-257 systems\ 

a t a n l e s s  steel l ines  are employed due to either the corrosive 

nature of the l iquid  or i t s  higher level of ' rad ioact iv i ty .  These : 

lines have welded j o i n t s  which were checked after assembly and it . 

'c i 

unlikely that measurable joint loss is a problem. 'Lines un- I 

aovered at  DP-West during construction of DP-257 .did not  indicate 

significant chedcal corrosion or corrosion .due to soil conditions; ' 
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In the mesas rather 

table. 

$ '  

- 4 . 6  

. t r  - - 
sioz 73.6 K2° 

A1203 13.1 H2° 1.3 (bound) 

1.9 TiQZ 0.26 ' P6aOj 
'3.06 

. .  
Pf+O 0.25 '2'5 

I 1.lnO 0 .06  0.32 wo 
73 .OS 

0 .51  co2 

' *Rapid Rock method 

The rather dry, inorganic condition is not  conducive to 
I 

. . I  
+ I  

1 growth of microorganisms and i n  many locations, corrosion due to 
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I 

Problem areas for gas and water l i n e s  have been at those sites 
. I  

. 
. . .. . . . .  

I, . -. . .. . .  . . . . . .  

. 
. ... 

.... . .  . .  
.-: . 4 . 

" . . . , . I .  . 
.r 

. .  may occur i n  , I  l i n e s ,  'plutonium activity will .remain i n .  the vicihity 

. 

.*p & 

. ..: :::, 
. of the leak as tests have indicated.  The moisture, d n u s  activity,: 

.... . is. pot l i k e l y  p- reach, ground water s i n c e  ,the, zone . .  .of saturation ... .?., ?*.... .... 
. .  

. .  . .  . .  L. ~ ._. . - - .,.. . . .  . . . . . .  
. . . .  . ' i s  over 1,OOO'feet below. the'mesa top. 

3 .4  Ebnitoring for Waks i n  Contadnated Waste Lhnes 
+- 

In a 'cont lnuing iptogram to reduce volumes o f  radioactive 
. contaminated wastes, t h e  group responsible for management of 

l i q u i d  wastes  mainta ins  various types of flaw metering devices at ; 
. tho pr inc ipa l  e'ourco's. Examples are as f o l l o w s :  

' (a) A t  SM 29,  w a s t e s  f l o w  to 5,390 gallon basemnt 

I sumps. When a sump is . f i l l e d ,  a discharge valve opens and 

the supp drains .  

t i m e  are recorded. 

I The dump i s  counted and , dump rider and 

! 
! 

-(b)' For two other fac i l i t ies ,  ro ta t ing  drum flw m e t e r s  1 
Each r o t a t i o n ,  

. I  

'are located i n  manholes in the discharge l i n e s .  
1 

! 

I 
. I :  . . . .  . 

! 
. represene. a . cer ta in  flow volume. ' Rotations are counted . . .  

. .  . . . .  . .  .* .. . ,' 

. .  I . .  ' .  
-. . .  re& and &cotdad r e h r a l  times I .  'pr-w&k.' ' 1  . 1 

. ?  

. '  
. - 

e -  
. . . .  .. :: 

#. i . 
.. 

*, . ; ,  . . .  
; ( ~ 1 % .  In two ins tances ,  a m p  pumps )a storage tanks em5 . .  

? ' .  
. .  
. 'f 

. c o n t r o l l e d  h u a l l y ' .  The operator . . . . .  record the volume pmped. . 
* r  . * I: 

. .  
,. . .. . . .  . . . .  * I  s ; c ' : ) ?  %.? ' I  ;. I. i .  . .  

i . I  

% .  

a- .I . .  
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. 
unrelated c o n s t r u c t i o n .  

'bqckground hss been found i n  s o i l  near the waste l i n e s .  

To d a t e  no activity &ove 
I 

, .. . . .  
. , : - ! :: 

t .  

\ .  :: 
. 2i 

r4I-a.- &*i. . . ' i  .. :.: 'i,. ,:".., - 5 : :  :r .. . . . 5 .. 1. :.j':*:.% G -  4.'. . _ -  \ . :... ..;.. e.,& . - 6 . .  d . ,  . .  

' * I ; :  .. f 5 . ."'-."*;.'; .e .y 4. i . j, . ?  . . ' 
t::;. , ? -  1. 1. .. e 13, *;.,+*::- . . . ' .  . ,  . >  . .  

C .  

.C. . 

the ~mmber~~.of.'.qa&s has. qeen ver~t  l imited.  . ' 

. C  

I - .  
. . . . ,-: 

. . 0 .  

- .:,- ; . 
..-... .. L : 

- ,  . I  
. .. . .  

4 . " .  -i' 

i -.. '. . ... . . .\.. 
. .  , . *  .,../.' - - . 7 :  

. .. .-' I .  .. - -. . . .  
: -.. ':a;. i 7 .  > , - . : :a . '  a 

i s o l a t e d  . . b  l o c a t i o n  w i t h '  a r e 1 a t i v e l y . m .  . L . .  , .  , 

Much of t h e  moil . i s  v o l c a n i c  tuff whiah has a l a r g e  aapac i ty  for . . .!' 

adsorbing plutonium a c t i v i t y .  The zone of s a t u r a t i o n  is 'over 

1,000 feet below the p l a t e a u .  Rad ioac t iv i ty  i n  waste l i n e s  is 

However, in mom' i n s t a n c e s ,  as w i t h  TA-1 and TA-45, aroas handling 

plutonium have been demolished .and the l and  has been sold to  

private  p a r t i e s .  ' It  is necessary ,  t h e r e f o r e ,  that  accura te  

records of a l l  r a d i o a c t i v e  w a s t e  l i n e s  be maintained and t h a t  ade- 

q u a t e  measures be t aken  t o  p r e v e n t  1096 of waste from the l i n e s  at  , 

. .  
t 
i 
I 

I 
' due  p r i n k i p a l l y  to plutonium b u t  levels  are r e l a t i v e l y  lw. 

I 
I 

- I  : . _  I.. I .  - .  .\ .. ., 
I 

I 

i 
I 
I 

I 

i 
I 

mainta ined  by the Engineer ing  Department. I 
! .  

I 

' (b) P r o s i b i t  u se  of short length  G i t r i f i ed  c l a y  t i l e  for 
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TO 

FROM : 

SUBJECT : 

SYMBOL : 

- _. 

.- 
OFFICE.MEMORAN~UM 

H. Jack Blackwell, Area - Manager , LAAO - DATE: May 14, 1973 @ 
/./I.. 

R. E. Schreiber 
Reviewed/Lab Counsel .. BURIED RADIOACTIVE LIQUID' WASTE LINES 

H -  

This memo i$ in response to the April 11 request froi your 
office for a summary report of the LASL practice for regis- 
tering and for evaluating hazards of buried radioactive 
(contaminated) liquid waste lines. 

The Engineering Department maintains record master drawings, 
as well as detail drawings, of all buried radioactive liquid 
waste lines. From these records, registers have been compiled 
identifying each line by location, point of origin and termi- 
nation. In addition, information as to length. of each line, 
material of construction, age, type of waste handled and' 
average volume of waste per month is contained in a separate 
register. 
maintained of abandoned lines. LASL also maintains a program 
for indicating the alignment of the waste lines with surface 
markers. 

A record containing pertinent history is also 

LASL has recently developed an information retrieval program 
for storing, retrieving, and reporting information of this 
sort by use of ADP equipment. 
t h i s  program so that the above information can be input to 
this system. 

The hazards associated with the buried radioactive liquid 
waste lines have been evaluated only on the basis of investi- 
gations conducted at the time such lines have been uncovered 
for any reason. To date, the investigations have not identi- 
fied any hazard or area of health and safety concern. 
results primarily from the fact that for the most part waste 
lines are emplaced in volcanic tuff - a stable, non-corrosive 
environment. 

The AEC.is currently negotiating a contract with an engineering 
firm to conduct a survey to determine the desirability of 
providing cathodic protection for underground gas lines. 
will request thzit consideration be given to extending the 
contract to cover underground waste lines. 

It is our intent to modify 

This 

LASL 

R. E. Schreiber 
Deputy Director I 

RES:HSJ/mjt 

-_ -_ . 
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To: R. E. Schreiber, Deputy Dir. 

FROW: G. L. Voelz, M.D., 'H-Div. Ldr. 
. .  SUBJECT: 

SYNEOL: 

BURIED RADIOACTIVE LIQUID WASTE LINES 
. .  

. a  

As outl ined i n  ny mmo of May 1 4 ,  1973, w e  have reviewed the 

LASL prac t ices  w i t h  respect t o  buried contaminated waste l ines  &d 

have prepared a br i e f  report which is attached. 0x1 the  basis o f  

the 'review, w e  have draf ted a policy statement, copy attached, which. 

w e  request be promFlgated as LASL policy. 
. -  

. 

Brief ly ,  the  review has pointed up some areas in our pract ices  
. .  

which should be amended and some new procedures which should be 

adopted . 
-> 

I 

8.. A l l  abandoned contaminated l ines  should be removed and 
. the  trenches shoule  be l e f t  contamination free. 

b. Specif icat ions f o r  the subject  l i n e s  should be tightened t o  

assure leak-free- systems. H-Division w i l l  recmnend the 1e-G of 

I 

I 

radioact ivi ty  a t  w h i c h  a high grade leak-tight pipe w i l l  be adequate 

and the  leve ls  at w h i c h  secondary containment should be provided. . 

c. Exis t ing l i n e s  should be surveyed for leaks and leaking 
I 

pipes should be replaced. It is l i ke ly  that a l l  v i t r i f i e d  clay 

I 

I pipe presently in use w i l l ' h a w .  t o  be replaced. .If . the .. survey 
- .  i indicates  t he  need for cathodic protection of metal l ines ,  t h i s  

should be provided. 

t d. S ta t ions  for routine monitoring of a l l  buried contaminated 

waste l i n e s  no t  i n  secondary containment should be provi6ed. These 

would include any necessary construction hs recommended by the 

Engineering Department for soil resistivity and moisture content 

dsterminations. 

I 

I 



* I .  . '  . . -2- 

. -  
e. Where it is deemed advisable t o  use secondary containment, 

the piping and continuous monitoring systems w i l l  need to  be 

clesigned . 
f .  A r eg i s t e r  of buried c o n t d n a t e d  l i n e s  is included in. 

i 
,'the report. It is suggested 'khat the Engineering Dept. review t h i s  
i 
j r eg i s t e r ,  revise it as seems advisable . .  and then' maintain it i n  . .  
a records system. 

With the  adoptian and, implementation of a LASL policy cover- 

i n g  much of the above, the recornendations and implications of the 

Biles  letter of March 2 1 ,  1973 on buried c o n t d n a t e d l i n e s  w i l l  be . 
coup le te l y  s a t i  s f i ed . 

... 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNlVLPIlrY OF CALlCORMlA 

Lo. ALAWOI. NLW MEXICO 117344 

DRAFT - 
TLLLPHONL 

OFFICE: MEMORANDUM , 
' 

Waster D i v i s i o n  and Group. Leader L i s t  J u l y  23, 1973 

H. M. Agnev 

D i r e c t o r ' s  O f f i c e  nemorandur No. 
Cont ro l  o f  Bur i ea  Contaminated (Rad ioac t ive )  Waste Lines 
D I R  

1. P o l i c y  
3 

The p o l i c y  o f  t h e  ioS Alamos S c i e n t i f i c  Laboratory . 
w i t h  respect  t o  t r a n s f e r  o f  s o l u t i o n s  c o n t a i n i n g  r a d i a a c t i v i t y  
above t h e  l e v e l s  o f  Tab le  11, AECM 0 5 2 4  i n  b u r i e d  pipe l i n e s  . 
i s  t o  m a i n t a i n  c o n t r o l  of t h e  l i n e s  u n t i l  t h e y  have been re- 
moved from t h e  ground and t o  m a i n t a i n  t h e i r  i n t e g r i t y  w h i l e  i n  
use t o  t h e  e x t e n t  o i  no loss of any of t h e  s o l u t i o n s  t o  t h e  
P ipe  t r e n c h e s .  T h i s  w i l l  be accomplished by: ' 

( a )  Removing all s u c h , l i n e s  from t h e  ground when t h e y  
. . are no l o n g e r  needed. 

(b)  S p e c i f y i n g  t h e  use  of  l e a k - t i g h t  l i n e s  f o r  t h i s  
s e r v i c e ,  

( c )  n q n i t o r i n q  e x i s t i n g  sys t ems  f o r  l e a k s  knd immediately 
r e p a i r i n g  any such  l e a k s  which a r e  found. 

€or l i n e s  c a r r y i n g  s o l u t i o n s  w i t h  r a d i o a c t i v i t y  ebove. 
a l e v e l  s p e c i f i e d  by t h e  Hea l th  Division. 

(e) Main ta in ing  i n  t h e  Eng inee r ing  Department a c u r r e n t  
r e g i s t e r  of b u r i e d  con ta imina ted  l i n e s .  

( f )  Conduct in5  s u r v e y s  t o  determine  t h e  need f o r  c a t h o d i c  . 
p r o t e c t i o n  of b u r i e d  m e t a l  l i n e s  and i n s t a l l i n g  such 
sys t ems  where t h e y  a r e  judged  t o  b e  t h e  b e s t  pro-  
t e c t i o n  a g a i n s t  Corrosion.  
p r o t e c t i o n  sys t ems  i n  o p a r a t i o n  w i l l  be r equ i r ed  t o  

a t t e s t  t o  t h e i r  c o n t i n u i n g  e f f e c t i v e n e s s .  

* (dl  Requ i r ing  doub le  conta inment  and cont inuous  moni tor ing  

P e r i o d i c  surveys  of  c a t h o d i c  
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REPORT ON BURIED C O N T M N A T E D  (RADIOACTIVE) 
WASTE LINES AT LASL 

I. Introduction 

This report  i s  prepared a$ a review of LASL pract ices  w i t h  

;'respect t o  buried contaminated (radioactive) waste l i nes  as the 

i zesul t  of the  MU& 27, 1973 memorandum of M. .B. B i l e s ' ,  D i r ,  
i .' DOS, AEC Washingtaa to  managers of f i e l d  offices. The B i l e s  

- 
. 

memo encouraged maintenance of a reg i s t e r  of such l i n e s  A d  

pract ices  for assuring their continued r e l i a b i l i t y .  

The question of pract ices  with respect to other  buried l i n e s  : .  
such as gas, water or san i ta ry  sewer l ines  is not  addressed i n  

this report .  

or presently convey l iquids  contaminated by radioactivity.  

. 

All l i nes  considered e i the r  have in the past  car r ied  

1 .  A t  the LASL, voluues of contaminated solut ions discharged 

t o  waste are r e l a t ive ly  high because d i r e c t  connections to the 

spec ia l  sewer system ra ther  than t o  storage tanka 'are  available. 

Two such systems are ' in use a t  the present time, one semdng 

technical  areas (TA) 3, 35, 48, 50 and 52 and o m  serving TA-21. 

F?gi '1 ind ica tes  the  general location of these technical areas. 

The treatment p l an t  a t  TA-21 is Bldg. DP-257; the p lan t  serving 

. 

the  o ther  l i s t e d  areas is in Bldgs LD-1 and LD-2 a t  TA-50. . 

It is intended tliat t he  systems be used for  contaminated 

wastes of a l o w  level of activity and guides t o  the  use of the 

system, are published regulzrly. More problew have been 

encountered with discharge of uncontaminated waters than of W a s t e s  

of intermediate or high l eve l s  or radioactivity.  

volumes t o  the TA-50 plant t o t a l ed  15.7 x 10 

D?-257 p lan t ,  2.4 x 10 

T L A . Z t  

id t U L C  

A 
I n  1972, waste 

gallons and t o  the  6 . I  

6 gallons. 

.. --... 
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'I Pr inc ipa l  radioisotopes i n  the low l eve l  waste are 

D-38, 238Pu, 239Pu, 241Am, ' '5, and l39Cs with the' emphasis on 

the  uranium and plutonium.' Intermeeiate and high. leve l  wasted 
I . are not dis.carded t o  sewer systems except i n  spec ia l  cases but , 
I a r e  pa,ckaged as necessary and are  e i the r  delivered t o  one of the 

plants  or are picked up by the indus t r i a l  waste group. 

locations Bldg -1, TA-48 and SM-29, TA-3, spec ia l  provisions . 

have been made for  col lect ing,  s tor ing  cnd monitoring wastes -from 

specific'work areas where it might be necessary t o  discard wastes 

of intermediate levels of act ivi ty .  I n  the instance of the 'PA-48 

t I 

! A t  two 
J 

J 

I 

example, the wastes can be t ransferred through a special  l i n e  to 

a separate storage tank at TA-50; a t  SM-29, the wastes can be 

pretreated by ion  exchange before discharge t o  the  sewers. 

The system served ,;* %om1 u - A d i r l  + 
by OP-257 and s t a i n l e s s  s t e e l  (VCP) i n  

A .  
the  waste process piping.' Similar materials a r e  used i n  the other . 

system with a l a rge  amount of VCP included i n  the waste 'collection 

Most of the  metal l i nes  a re  buried i n  a r e l a t ive ly  aZry 

volcanic t u f f  and problems due t o  corrosion of t hese , l i nes  are 
,c tt;, -t' - - a  

, unknown,, Other metal u t i l i t y  l i nes  bjried in other s o i l  formations, 

par t icu lar ly  i n  canyon rather  than mesa areas,  have been affected 
fFUt4&4 1 

Chemical corrosion of the VCP is  possible but  no evidence 

to t h i s  effect has been found i n  abandoned l ines  which have been 
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z X * " A a m  
. a f t e r  cleaning and decontamination, in the Appendix. The 

excavated. 

be dce t o  le&?age fro= jo ints a d ,  i n  sanitary w a s t e  systems, 

a cer tafn amomt of such lo s s  is expected. 

f o r  losses  from the,  VCe is naw i n  operation so the extent  of 

such l o s s  is unknown. E ~ w e v e r ,  i n  various .construction projects,  

s o w  VCP l i n e s  were uncovered and soil sazqles taken near the 

j o i n t s  ind ica ted  negl igible  radioactivfty.  

Losses from VCP which have occurred probably would 

No monitoring system 

3 

. Ia the middle of July,  1973, a 6 inch diameter carbon 

steel waste l i n e  connecting Bldg. 12 a t  DP W e s t  t o  the south- 

west corner o f  the w a s t e  absorption bed near Bldg. DP-257 was 

removed from the ground. Several pictures a r e  shown of the  pipe, ~ Y C T ; Y  

i n t e r i o r  surface is unmarked, but the  exterior is badly p i t t ed  

with some p i t s  over l / E  inch deep i n  the  1/4 inch w a l l .  

i n  the sec t ion  studied penetrated the  pipe wall. , 

No p i t s  

The pipe had been i n s t a l l e d . i n  about 1 9 4 4  w i t h  no ex- 

t e r i o r  coating or c a t h o d i c  protection. 

I 
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11. Registration of Buried Contaminated Waste L ines  

2.1 .General Records of Buried Lines 

Microfilmed records of a l l  as-built  construction drawings . .  
.. 

I 

are maintained by Group Eng-3 i n  an a i r  conditioned, limfted- 

access vaul t  i n  the Administration Bldg., SM-43. Copies may be 

obtained as necessary t o  assist i n  new construction, i n  mainte- 

nance problems or i n  other legitimate causes. 

,' 

A t  one t i m e ,  spec i a l  u t i l i t i e s  drawings w e r e  maintained by 
z 

En5-3, as i n  drawing ENG R95, Fig. $, Appendix, bu t  these have not 

been maintained current. 
I .  

For ease of ground location, construction contractors a re  

required t o  i n s t a l l  4" x 4" posts extending about -4.c f ee t  

above ground along the  l i n e  of the sewer. The posts carry infor- 

mation regarding l i n e  s i z e  and use. Area coordinators of 

Group EN04 are responsible for t h e i r  maintenance. In some in- 

stances, pa r t i cu la r ly  along abandoned l ines ,  many of the marker 

posts  have been removed. # . I  

'Appendixg are location plans of -7 & 
O+- -4 

LASL contaminated waste l i nes  including those i n  use a h  those 

abandoned i n  place. 

2.2 Reqistration System 

The f i r s t  system established to i den t i fy  and catalog a l l  

contaminated waste l i n e s  used three d i g i t  numbers f o r  the various 

lengths of l i n e s  of constant diameter. This system has been 

revised as indicated i n  T a b l e  =to include i n  t h e  l i ne  designa- 

t i o n  the  f a c t  tha t  the  l i n e  is considered contaminated, R = I 

radioactive, and the  technical area i n  which most of the  l i n e  is 

. . - . 
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- .  
included. 

n i c a l  area, the nunber "00" is' used, e.g., ROO-012 is contaminated 

For l i n e s  mostly or completely outside of any tech- 

l i n e  No. 12 i n  a location la rge ly  outsiae of any techn4cal area. 

R03 and R35 represent contaminated l i nes  i n  TA-3. and T-35 respec- 
. .  

' a  t ive ly .  This ident i f ica t ion  system can be expanaed t o  cover 

other buried l i n e s  by using "G" f o r  gas, "W" for water, and "S" 

f o r  s an i t a ry ,  for example. T a b l e  I lists a l l  areas served by the 
-8 . 

two w a s t e  treatment . .  plants. 

T a b l e  11, lists t he  l i ne  designation, its description and 

one or more reference documnts. I n  T a b l e  111, length, s i ze ,  ' 

ageh mater ia l  of construction, % y p . e h C x - i  - --. 8 - . L  
-L 

are l f s ted .  ' . .  

3.1 Materials of Construction of Buried Lines 

As indicated i n  Table  111, buried w a s t e  l i n e s  are constructed 
cazl.s S L - 4  

of v i t r i f i e d  clay, cast iro or s t a i n l e s s  s teel  pipe. Losses t o  the 

environment of wastes from these l i n e s  could be the r e su l t  of 

l i ne  breakage, penetrations due t o  corrosion or leakage a t  jo in ts .  

Suscept ibi l i ty  of the  l i nes  t o  these causes can be ranked as 

?h 

follows, with the  most susceptible. as No. 1. : ' 

. .  
B re aJc age Corrosion J o i n t  Leakage 

1. VCP ** Sf VCP 

2. C I  v e  =' CI 
39 S? . vcc 3- 
4- ss SS ss 

i 

I 
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TABLE I 

Areas Served by Sewers to UP-257: . 

Areas Served by Sewers to  TA-SO: 

(1) TA-3 BldgS SM 168 2 8 ,  2 9 ,  32, 348 35, 39 ,  40 
6 5 ,  6 6 ,  1 0 2 ,  1 4 1 ,  154,  184 ,  216 

( 2 )  TA-35 B l d g s  T S G Z 8  7,  27, 29 

(3) TA-48 B l d g  RC-1 

(4 )  TA-50 B l d g  LD-1 

I 

I .  (5) TA-52 B l d g  RD-1, RD-11 

Areas Served by Waste Pick-up: 

( 1 )  TA-2 

( 2 )  TA-43 

( 3 )  TA-53 

I 

. .  . 
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Rankings i n  corrosion resis tance are much c loser  than i n  

breakage or j o i n t  leakage and the order may vary i n  d i f fe ren t  

loca t iom or where certain .wastes 'are  transmitted. In breakage, the 

. order is' qu i t e  c l ea r  and is due usually t o  f au l ty  material o r  im- 
: 
proper in s t a l l a t ion .  The VCP l i n e s  are, in all cases, gtavity 

l ines  whereas, i n  most cases, the  CI and SS are pressure ' l ines  

though pressures are re la t ive ly  low;  

materi'als while SS is duct i le  and much mor+ xes i s t an t  t o  breakage.. 

5+ 

IA .a 

V B  and CI are  b r i t t l e  
S+OL(C . .  

E\ 
J o i n t  leakage rankings a re  much more widely sepkated.  The 

are -t 57 
SSkpipe A% usually welded and j o i n t s  are  checked for absolute 
watertightness. 

CI pipe is  supplied i n  twenty feet lengths ana j o in t s  are  

usually e i t h e r  the  me&anical type with gasket o r  the  bFl l  and 

spigot  type. 

j o i n t s  a t  t h a t  tire are leak free.  However, as i n  water liistribu- 

tion systems, leaks Bo develop a f t e r  a t i m e  in service. 

. 
. 

The pipe is pressure t e s t ed  a f t e r  i n s t a l l a t ion  and 

VCP is so ld  i n  2, 3 or 4 f e e t  lengths; a l i n e  has numerous 
. -  

jo in ts .  

and mortar type. Testing following cons t ruc t ion- i s  a t  very low 
pressure because the l i n e  is not  intended f o r  pressure-service. 

A ce r t a in  amount of j o i n t  leakage is expected; the  Ten States  

Stzndards 

These can be two piece cerented p l a s t i c  type or the  j u t e  

. .  

2 set t h i s  a t  a maximum of 500 gallons per day Qer inch 

of pipe diameter per  nile; e. g. a mile of SIX inch diameter VCP 

would be expected t o  leak l e s s  than 3,000 gallons per  day. Such 

nunbers are not  dis turbing when sani tary sewage is the trans- 

ported l iquid.  I n  the  case of radioact ive w a s t e s ,  however, such 

I losses  are not  acceptable. 
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3.2 Nature and bolume of wastes 

' 3.2.1 To the  TA-50 frlant3'4 

Though the  system which . t ransports  wastes via sewers 

to TA-50 is often ca l led  the 'acid" system, an effort is made to 

i assure t h a t  wastes i n  the  sewers a r e ' n e u t r a l  or alkaline. A l aw 
. .  

i 
amount of ac id i ty  is not harmful because VCP i s  acid res i s tan t ,  

manholes are l ined through the flaw s e c t i o n d w i e  VC plates  and 

CI has a c e r t a i n  a m o k t  of resis tance.  

could be damaging t o  the CI pipe and the  concrete storage tanks 

i n  the system. To prevent such damage, automatic neutralization 

. s t a t ions  are provided a t  a number of locations. These stations are ,  

Sn most cases, equipped with a s torage  tank f o r  509 sodium hydrox- 

t 

H o w e v e r ,  s trong acids 

1 . .  

. _  

ide ,  a feed tank f o r  10 to 20% sodium hydroldde, pX electrodes 

. and indica t ing  and/or recotding equipment, a pH controlled solenoid 

valve on the feed tank discharge, a mixer-equipped constant-level 
3: 

neut ra l iza t ion  tank and a wet w e l l  or pump basin. Table SS lists 

I 

a l l  neut ra l iza t ion  s t a t ions  i n  the  TA-50 network. 

The wastes contain almost no b io logica l  matter and r e l a t ive ly  

1itth.j organic material. 

ranged from 29 t o  109 mg/l. 

(as  CaC03) , soGim averaged &out 

magnesium about 8 mg/l, chlorides about 30 mg/l, n i t r a t e  nitrogen 

The COD f o r  the f i r s t  quarter of 1973 

Tota l  a lka l in i ty  averaged about 100 bg/l 
. 

83 mg/l, calcim about 20 mg/l, 

' about 40 mg/l, f luorides  about 3.5 mg/l and t o t a l  sol ids  about 

400 mgll. 

Many d i f f e ren t  radioisotopes are present i n  the  waste but  those 

of pr inc ipa l  concern are 2 3 a ~ u ,  239~u, '~'AIu, 235u, and 13'Cs. 

. I  
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we a :- 
,: TA-3 

# 

TA-35 

TA- 4 8 

TA-50 

%!A-52 

TA-5 3 * 

! 
Location of Neutralization Stations 

! I 

SM-29 

SM-66 

SM-154 

SM-700 

TSIr2 

T S L - ~ ~  

RC- 1 

RC-1 

RC- 1 

LD.1 

RD-2 

MPP-1 

Basement , Wing 9 . i  

Basement, rich. equip, run- . 

Ground floor (not automatic) - serves 
Wing 9 ,  SM-29 only 

Ground f loot 

Block storage, TSL-3 

Ground floor 

Me&. Equip. Ftm t2  

Basement, north (hot ce l l )  addition 

Basement , south (core processing) addition 

Fba 16 

Ground floor 

Basement, nuclear &em. wing ' 

. .  

. .  
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'Fist  of the alpha ac t iv i ty  is due to'plutonium and about 90% 

of t h i s  is the  r e s u l t  of the presence of 238Pu. Strontium and cesiun. 
3 l eve l s  are normally very low. 

i n f luen t  plutonium t o  both the  TA-50 and DP-257 plants.  

Fig. /r shows the  var ia t ion i n  

i 

,' day w i t h  ?ost of the w a s t e  being pumped from SM-700. 

Flaw volumes average 50,000 t o  60,000 gallons per working 
4 

Fig. $ indi-  
* ca tes  annual flaw variat ion t o  TA-50 and DP-257. The VCP gravi ty  

l i n e  f r o m  ULR-149 to TA-50 c a r r i e s  most of this w a s t e .  Line s i z e  

is  6" and 8" with the  8" sewer i n  s t reches of minimum slope. I n  one 

p a r t i c u l a r  location where a s teeply s loping 6. l i n e  meets a re la t ive ly  

f l a t  s lope of 8" pipe, it is possible  and l i ke ly  t h a t ,  a t  flows 

-t 
. .  

above about 300 gpm, waste is backed up the 6" l i n e  creating a 

ce r t a in  mount of pressure a t  this point.  Conditions such as this 
. promote and in tens i fy  j o i n t  leakase. , . .  

3,4? 516 3.2.2 To the  DP-257 Plant  

A l l  l i n e s  carrying wastes t o  the  DP-257 plant  are e i fhe r  

C I  o r  SS. 

pipe t o  separate  storage tanks a t  DP-257 where they are monitored 

before being mixed w i t h  wastes from DP W e s t .  

have been sharply cur ta i led  and operation of a neutral izat ion 

s t a t i o 3  a t  this locatiorr is not required a t  present. 

from DP E a s t  have decreased from about 4,000 t o  5,000 gals/day i n  

1972 to  about 500 ga l s /dq in  the first half  of 1973. 

of the waste is  very l o w  and most of it is due to 235U. 

Wastes from DP East  are pumped via a 3 inch dianeter  CI 

. .  
Operations a t  DP E a s t  

Baste voluzces 

Radioactivity 

Lines carrying wastes from DP West t o  Bldg DP-257 include a 

4"  C I  l i n e  and three 1-1/2" SS l ines .  The 4" l i n e  is intended f o r  
4 

, ,  
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I discharge of l a w  l e v e l  miscellaneous wastes. f r o m  the  processing 

p l rq ts  and laborator ies .  

zation as necessary is  accomplished automatically a t  DP-257 before 

: t he  wastes are stored. i e r n i c a l  composition var ies  widely but  pk 

Flow is about 5 ,000  gals/day and neutrali- 
I 

I is generally i n  the caustic range +nd t o t a l  dissolved sol ids ,  

! so&ium and n i t r a t e s  are high, 1,600 mg/l, 409 kg/ l  and 75 mg/l I 

respectively on the  average. Radioisotopes in t he  waste cover a 

wide spectrum, bu t  those of grea tes t  concern are Pu# Am and U.. 

238Pu conprises about 6 0 %  of the t o t a l  Pu w i t h  239Pu making up 
1 
. I  , most o f  t h e  difference.  Grass alpha activity is averaging about . 

1.4 x 10-1 IJLi/l.  

'OS, and '"Cs are present i n  very l o w  concentrations and are 

not a t  present  a management problem. 
: . .  

The three  1-1/2n SS l i nes  a re  used for transmission of special  

batch w a s t e s  from the various processing areas, one serving Bldg. 2, 

one serving Bldgs 3 and 4 and the  t h i r d  serving Bldg. 5. 

are valved a t  the DP-257 end t o  permit d i r ec t ing  the  wastes e i the r  

t o  storage i n  s t a i n l e s s  s t e e l  or concrete batch wastes tanks or to 
C. 

storage i n  the  main tanks which serve the 3- %.I. line. 

directed t o  the concrete batch waste storage tank are caust ic  

solutions which had been used fo r  scrubbing ou t  f luor i les .  

The l i nes  

Wastes 

They 

are  high i n  f luor ides  and are c o n t d n a t e d  w i t h  Pu, Acl and U i n  

the upper end of t h e  l o w  l eve l  category. 

SS tanks a r e  acid wastes containing a wide assortment of minerals 

fro= processing of i r r ad ia t ed  U and pr inc ipa l  radioisotopes include 

235U, ''5, and 137Cs. 

l ines  t o t a l  about 1,200 gals/mo. 

I J a s t e s  directed t o  the 

', Flow volumes of batch wastes i n  the  three 
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3.3\Eaonitoriig for Leaks ‘ I  
a continuing program to  reduce volumes of radioactive)/ 

esponsible for management 

Y 

are as fo l lcys:  

Each rotation repre: . 

counted and integrators sents  a certain f low volume. 

d.  .In four cases, 

. .  Flow d s u r e m e n t  has enabled the l i q u i d  waste \ .anagment 
- .. . . \  

\* 
immediately aware of un&ual conditiors To 

oblem has been that  uncontaminated waters are h e &  

waste system needlessly. These 

recommendations have been made for  

.. / s i t+on  of the  waste. Several times, when incoming flows were f 

. .. 
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ung:ually l o w ,  investigation revealed t h a t  c e r t a i n  sources w e r e  

. .  

"dawn". In  no case has it 

ne leaks. The system does 

to account f o r  

K / 
would be very d i f f 2  u l t  t o  obtain 

metering system for TA-50 area; it would 

t o  a ce r t a in  

areas., . 

S - - c A d a -  a-sh- be  A.. . , 
extent ,  

- .  

.. 
l i d t e d .  

IV. CORROSION OP BURIED LINES . .  
4 .1  Background 

In  FY 1974, the AEC contracted w i t h  Pac i f i c  Corrosion Research 

Corsoration to study corrosion problexis of b u r i e l  gas and water 

1 i n e s . h  t h e  technical areas of Los Alamos. 

Sas l i n e s  were of carbon s t e e l  and w e r e  i n s t a l l ed  w i t h  no wrap- 

ping. 

consider mems fo r  mitigating corrosion. 

f o l l w i n g  t e s t s .  

' Some of the o r ig ina l  

S m a l l  lecks had developed and it was becoming i q e r a t i v e  t o  ' 

The study included ' t h e  
8 

a. s o i l  r e s i s t i v i t y  measurements' 

b. Pipe-to-soil po ten t ia l  

I 
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c. Stray current  determinations 

a. I Elec t r i ca l  continuity and current  requirepent 

tests. ' 

. .  . .l . . .  
The reporf of the study reconkended cathodic protection s s t e m  Y -  

I be i n s t a l l e d  and this was accomplished. 

During the l a s t  week of June 19738 a new'contract was s igned  

between the AEC and Pac i f i c  Corrosion Research t o  reinvestigate 

corrosion conditions for buried metal l ines .  

Underground metal surf aces are czrroded by e i t h e r  e l ec t ro ly t i c  
I '  

( s t ray  current)  corrosion or by galvanic corrosion. 

chemical react ion is involved'in which the metal is converted 

~n electro- 

. . 
.. .. t o  its sa l t  o r  oxide. AXC welding, neighboring cathodic protection 

sys tem,  bell  and s igna l  systens, etc. are sources of s t r ay  current 

and r e s u l t  i n  e l e c t r o l y t i c  corrosion. 

When a po ten t i a l  difference exists along the suzfaca of B 

metal s t ruc tu re  which is  i n  an' e lec t ro ly te ,  galvanic corrosim 

re su l t s .  

d i ss imi la r  metals which are widely separated in the  electromotive 

s e r i e s  (Galvanic Series) are involved. A portion of the e lec t to-  

motive series is given i n  Tab le  *below. 

This po ten t i a l  difference can be re la t ive ly  large, i f  

. , . 

x 
In the case of new and old buried metals of the  same kind in . . 

an e lec t ro ly t e ,  t he  cond i t ion ' i s  similar t o  bi-metall ic corrosion 

with the  new metal act ing as the  anode. 

"Short cell" corrosion occurs due t o  very small o r  micro 

poten t ia l  differences along the surfaces of a metal i n  a good 

I .  
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' TABLE- . .  
ELECTROMOTIVE SERIES1'. 

Magnesium 
Magnesium a l lays  

Anodic ( l ea s t  noble, corroded end) .. 

I 

I 

. .  . 

Zinc 
Uuninirn 2s 
C a d d u i n  
A i d n u m  17 ST 
S t e e l  o r  i ron  
C a s t  i r on  . 
Chromium-iron (active) -s ta inless  type 410 
N i - r e s i s t  cast iron 
18-8 Cr-Ni-Fe (act ive)-s ta inless  type 304 
18-8-3 Cr-Ni-Mo-Fe (active) - s ta in less  type 316 
Lead-tin solders 
Lead 
Tin 
Nickel (active) 
Inconel 
-tell= C 
Brasses 
copper 
Bronzes 
b h & 1  Ni-Cu al loy 
silver so lder  
Nickel (passive) 
Cr-Fe (passive)-stainless type 410 
T i t a n i u m  
18-8 Cr-Ni-Fe (pzssive) s ta inless  type 304 
18-8-3 Cr-Ni-Mo-Fe (passive) - s ta in less  type 316 
m s t e l l o y  alloy C (passive) 
S i lve r  
Graphite 
Gold 
Platinum Cathodic (most noble, protected end) 
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e lec t ro ly t e  and appears t o  be an atteck by the  e lectrolyte .  

r S o i l  moisture and i ts  chemical make-up a re  therefore ve 

important considerations in establ ishing corrosive conditions and 

i n  determining corrosion rates.' 

4.2 S o i l  Types 

I '  

I 
I 

The type of s o i l  and i ts  moisture  content are described $n 

the  papers "Physical Propert ies  of and Move&nt of water i n  the 

Bandelier Tuff, L o s  A l a m o s  and S a n t a  Fe Counties, New &%icon by 

J. H. Abrahams, Jr.,' "Soil Adsorption of Radioactive Wastes a t  

Los Alamos" by C. W. Christenson, e t  a1.l' and "Distribution of 

Moisture i n  S o i l  and-Near-Surface Tuff on the Pa jar i to  Plateau, 

Los Alamos County, New Mexico by J. H. Abrahans, e t  al. 11 

Most of the  contaminated waste l ines  are on the  mesas r a the r  . 

than. in the canyons. 

shallow consis t ing th in  coating to 

The clay over l ies  severa l  much deeper units of volcanic t u f f  and 

many. of the sewers a re  located i n  this tuff .  

The. so i l  a t  mesa top is generally very 
-L- %e"yd 

Permesbility of the  ' 

t u f f  var ies  from 1 to 5 gals/da pe r  sq f t  under a one foot  head 

and ion exchange capacity var ies  frorn.0.5 t o  3 d l l i e q u i v a l e n t s  

per  100 grams. The t u f f  i s  la rge ly  s i l i c a  as indicated i n  the 

. .following ta3le. ... .. . ._  . .. . - .  . .  - 

1 

.. . -%au-- a 
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TABLE -Y 

CHEMICAL ANALYSIS OF LOS ALAN= TUFF* 
I 

sio, 
% - 

73. 6 

Fe203 1.9 TiOZ 0;26 

0.06 FeO 0.25 P205 

M@. 0.32 MnO 0.06 

CaO o t51  co2 70 . 05 

"Rapid Rock method 

The r a the r  d r y ,  well-drained- condition precludes the presence ' 

. of strgng e l ec t ro ly t e s  and i n  many locations,  corrosion due t o  

s o i l  conditions i s  not a problem. . .  

Problem areas for gas and water l i n e s  have been a t  those sites 

i n  canyons where s o i l  moisture is r e l a t ive ly  high during par t s  of 

. .  

the  year. 4 I 

As indicated i n  the paper on soil adsor&onPplutonium 

adsorbs on and i n  the t u f f  and is  d i f f i c u l t  t o  dislodge without 

special  chemical treatreent. It is believed t h a t ,  where leaks may 

occur in l i nes ,  plutonium a c t i v i t y  wil l .  remain i n ' t h e  vicini ty  

of the leak as tests have indicated. The moisture, win- a c t iv i ty ,  
. is not l i ke ly  t o  reach ground water s ince  the zone of saturation 

is  over 1,000 f e e t  below the  mesa top. 

i 
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4.3 S o i l  Res is t iv i ty  

I n  the 1965 operation, s o i l  r e s i s t i v i t y  measurements were 

made throughout the  technical  areas and i n  cer ta in  sect ions of 

t h e  townsite as indicated on drawin35154 through 5158 of refer- = 
ence 8. Table +k below s m a r i z e s  r e su l t s  and provides an estimate 

of ant ic ipated corrosioa. 

Res is t iv i ty  Approx 
I Percentage Anticipated . . 

Category ( 0 h F s - d  of Readings Corrosion -P 

LOW o - 2,000 2.0 

rhdium 2,000 - 10,000 46.3 

Severe 

Moderate 

10,ooo - ~ 0 , 0 0 0  35.4 S l i g h t  unless other 
fac tors  are  pronounced 

noncorrosive 

. . High 

. .  
V e r y  High Above - 30,000 16.3 Normally 

From the table it can be seen t h a t  51.7# of the t e s t s  indicated 

' high resistivity and ' s l i gh t  t o  very low corrosion probabili ty.  The . .  
2.0% with l o w  resistivity w e r e  i n  areas where the s o i l  w a s  m o i s t ,  e.g. 

along the south edge of E a s t  Jemz Rd, j u s t  east of Diamond and i n  

cartain $arts of the Western Area housing tract.' Along the  w e s t  

s i de  of 'Diamnd from Los Alamos  Canyon t o  PajarSto,  an area  con- 

t a in ing  a buried c o n t d n a t e d  force main (CI) and water l ines ,  

r e s i s t i v i t i e s  varied from 2,800 t o  28,000 om-cm a t  the 5 f t  depth 

location. . These areas were protected as a r e s u l t  of p e  1 9 6 1  

study. 
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. .. . 

i .  

I 
I .  

Resis t iv i ty  Iteasuremnts along the  north s ide  of Pajar i io  Rd. 

for a f e w  hundred yards w e s t  of Pecos D r i v e  were 4,000 t o  8,000 DL,-o-. 

(5 f t )  i n  the  1964 study. Recent (4/11/73) peasiarements by ia- 

LASL personnel14 reported measwenents of 8,000 t o  10,000 o h p m  

(5  f t )  i n  this area which has had cathodic prote,ction s ince  the 

I 

1 

1965 project .  3 

All  measurements are made a t  the 2.5 f t ,  5 f t  end 10 f t  depths 

and resistivities can vary widely between these depths a t  the same 

location. A n  e f f o r t  could be made i n  designed waste l ines  t o  take 

advantage of t he  more r e s i s t an t  conditions 8 but with gravity l i n e s  I 

leeway i n  such design would be very limited. Force mains, however, 

could be made t o  follow areas of high r e s i s t i v i t y  - within cost 

limitetions. 

4.4 Cathodic Protect ian I 

To pro tec t  buried metal pipe o r  structures, a system of elec- 

trical equipment can be establ ished to cause a current to flaw from 

anodes proviaed f o r  t h e  purpose to the  pipe or st ructures ,  making 

them cathodic. The two basic  types of cathooic protection are: 

(1) Anoae is energized by a DC power source. 

are used f o r  protection of coated or bare piping in high 

or l o w  r e s i s t i v i t y  s o i l .  

problems with neighboring piping. 

Graphite anodes 

High current  output can cause 

(Impressed current 

‘ system). 

. (2) Self-energized anodes’of zinc or  magnesiura. These are Fasf 

e f fec t ive  f o r  protection of coated piping in l o w  o r  = d i m  

r e s i s t i v i t y  soil. Current f l e a  is law and interference w i t h  
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' ' I  

neighboring piping is a t  a minimum. ' (Galvanic anode 

system) 

Drawings LA-GA-1, 3, 4 ,  5 ,  6 and 7 of .reference 9 provide aata  

regarding locat ion and type of cathodic protect ion ins ta l led  i n  

the FY 1964 project.  

w i t h  30 rectifiers with capaci t ies  ranging f r o m  20 t o  40 amps DC. 

The graphite anode be& u t i l i z e  a t o t a l  o f  5 9 1  - 3 in=! diuneter 

by 5 f t  long anodes. 

17-pound anodes a re  a l s o  part of t h e  system. In the study, Pecos 

Dr., on which TA-50 is located, and much of Pajarito Ftd. east o f .  

The system inclcdes 29 graphi te  =.ode beds 

. 

Eighteen magnesium anode beds containing 267 

Pecos D r .  w e r e  incluaed, bu t  su f f i c i en t  funds w e r e  not avai lable  

t o  provide t h e  protect ion for these areas. 

I .  
In  a number of areas, the water mains w e r e  constructed of 

mechanical j o i n t  ca s t  i ron  pipe with t he  rubber or neoprene gaskets 

act ing a s  insu la tors  between adjoining len-s. 

had .to be i n s t a l l e d  across these j o i n t s  f o r  purposes of continuity. 

It is l i k e l y  t h a t  s imi l a r  conditions preva i l  in certdin of the buried 

contaminated l ines .  

gas and water mains t o  some of the  technical  areas.  

s e t a i  l i n e s  were inclused. 

not i n  t h e  high or very 'high c l a s s i f i ca t ion  and s ince  the  poss ib i l i ty  

of s t r zy  cur ren t  corrosion ex i s t s ,  it is l i k e l y  t h a t  other buried 

metal l i n e s  such as those for contaminated w a s t e s  are corroding a t  

Metal connectors 

. 
-r As s t a t ed  previously, these systercs protect  

No other  buried 

. Since r e s i s t i v i t i e s  in many arees are 

various rates depending upon t h e i r  locations. 

4.5 Corrosion Testing 

O n e  Of the  most ef fec t ive  methods t o  locate corrosion areas 

i n  buried piping,to design and evaluate a cathodic protection system, 

and t o  detect s t r ay  underground e l e c t r i c a l  cur ren ts  is  the survey 
--..- ..-- .-. 



. , 

of pipe-to-soil  potential .  

voltage of a buried ne ta l  pipe with respect  t o  a reference electrode 

This is bas ica l ly  a measure of the 
I 

such as the  copper-copper sulphate half-cel l .  In work a t  t he  

National Reactor Testing Stat ion,  Idizho Fal l s  a reference wheel 

containing e i g h t  reference electrodes was Besigned for expediting . 

I 

I 

t h e  work. 

pipe or s t r u c t u r e s  but no similar system is avai lable  for survey- 

ing  non-metallic pipe such as the  VCP w e d  i n  many par t s  o f  the  

The system is useful  f a r  a l l  s tud ies  of buried metal 
I 

Los A l a m o s  systems. 

In  the FY-64 work8 pipe- t o - so i l  po ten t i a l s  were d e t e d n e d  

before i n s t a l l a t i o n  of cathodic protect ion as an a id  i n  design of 

t he  system and after the  system was i n  operation i n  orderto 

evaluate i t s  performace. The 1973 contract  w i l l  a l s o  include such 

a survey whi& again w i l l  'be concerned only with gas ,and water lines. 

A pipe-to-soil  po ten t i a l  together w i t h  a r e s i s t i v i t y  survey of 

b u i e d  m t a l  waste l ines  would be of grea t  va1,ue for pin-pointing 

. .  

' 

. possible  problem areas. 

V. LEAK DETECTION 

5.1 Volume Measurewent 

One poss ib le  means of leak detect ion consis ts  of measuring the  

. .  waste voluxiis 1eaving.the buildings o r  areas of the  originators . 

and c o q a r i n g  t h e i r  t o t a l .  with the volume received a t  the t r e a t m n t  

plant.  With h ish ly  e f f i c i e n t  measuring devices perhaps 18 accuracy 

miqht be expected. 

1% accuracy i n  many cases w i l l  not be acceptable s ince a small loss  

could c rea te  very serious problems. 

I n  t h e  case of radioactive wastes, however, 

I For t he  expected accuracy Of 

I 
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such a system, it is doubtful t h a t  its cos t  could be jus t i f ied .  

For a s l i s h t l y  lower eff ic iency,  a sys tem can be in s t a l l ed  which I . .  

would ind ica te  l a rge r  losses and be moderate i n  cost. . I 

I n  the  network served by the  plant  a t  TA-50, a variety of 

flow measuring devices and systems have been in s t a l l ed  for the 

purpose of ind ica t ing  unusually large discharges. The system . 

could be used8 w i t h  certain additions and modifications, t o  obtain 

I 
I 

a ra ther  rough output-input balance. It consists of the  following: 

(1) A Cadillac ro t a t ing  drum flow meter i n  manhole SM-716 t o  

measure discharges from SM-40. An integrat ion is  located i n  SEl-40. . .  
(2) A Cadillac ro t a t ing  drum flow meter in manhole SM-73. to 

measure discharges from SM-102. The in tegra tor  . is  i n  SM-16. 

(3) Wastes from Wing 9 ,  SM-29, from TA-2, TA-35, TA-52 and 

TA-53 are  col lected i n  s torage tanks which are  metered. Discharges 

. t o  sewer l i nes  are in known volume and are controlled. 

(4) Storage tanks i n  the basement of Wings 2,  38 4 8  5 md 7 

of SI-29 f i l l  to a cer ta in  leve l ,  then drain completely. The dis-  

charges are counted and the information including t h e  'of dis- 

charge is recorded. 

. (5) Waste s u p s  a t  SM-66 and Bldg. RC-1, TA-48 are  emptied by . 
Running 'tine integrators  have been in s t a l l ed  f lowt control led pups. 

t o  ind ica te  the t o t a l  hours of pump operation. 

are read several t i m e s  per  week, and, knowing pump capacity, the 

waste discharge is a matter of record. 

The in tes ra tors  

( 6 )  

a id  recorded. 

ment plant  at TA-50. 

The l e v e l  of waste i n  the pump sump at S&1-700 i s  measured 

This depth is telemetered t o  a recorder a t  the  t reat-  

The  operator can readily observe the rate of 

I 
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. . . -  
f i l l i n g  of t h e  sump and the  number of times pe r  day that  it is.pumped 

dmdn . 
Buildings i n  TA-3 f o r  which no flow measurement is provided . 

normally produce negligib'le amounts of radioactive l iquid waste. . .  

A t  TA-50, incoming f low is measured through a 3 inch throa t  

.' Parshal l  flume and volunes are indicated,  integrated and recorded. 

For flows above 50 gpm, accuracy is  very good, but in the  lower 

ranges, e f f ic iency  drops rapidly. This system i s  backed ~p by 

co l lec t ing  the wastes i n  storage tanks and noting depths. Accuracy 

i n  e i t h e r  case would not be su f f i c i en t  t o  pinpoint minor leaks. 

*' 

. ,  
A t  TA-21, waste flaws t o  Bldg. DP-257 are calculated on the  

basis  of storage tank depth though a parabolic weir is provided i n  

the  rsw waste f l a w  streams. A t  the  processing f a c i l i t i e s ,  hqdever, 
I no accurate system of flow measurement is provided. By comparison 

of pas t  and present flows t o  DP-257, rad ica l  changes i n  volume 

are noted and cal led t o  the a t ten t ion  of the processing groups. . 

Finor leaks coula 'not be detectea. 

15 5.2 Sound Detection 

Leaks of'liquids from a pressure system can be detected on the 

bas is  of vibrat ions caused by t he  escaping l iquid.  

can be in t ens i f i ed  by a factor  of 10 

tion. 

type of s o i l .  

Minute sowads . 
5 

Controll ing f ac to r s  include l i n e  pressure, depth of leak and 

with the proper instrumenta- 

5.3 Moisture Detection 

Leaks can also be detected by noting changes i n  soil moisture I 

I content. Several  systems can be usea and these include: 

(1) Moisture probe." Two inch diameter s t e e l  or p l a s t i c  
- .  
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l ined  holes a re  provided along the pipe l ine  within one t o  two €eet , . .  
of the  sewer. Percentage moisture readings can be taken with a 

probe-scaler arrangezent (e. g. Nuclear-Chicago Corp. , Model P-$9) 

i n  which f a s t  neutrons emitted from a radium-beryllium source 

I '  _. 
I 

i n  the probe are slowed by co l l i s ion  with hydrogen of the wated. 

:.' The de tec to r ' i n  t he  probe picks up the returning slowed neutroA and 

,' ' I  
t he  smcll e l e c t r i c a l  pulses are counted by a scaler. 

is nearly proportional t o  the.quant i ty  of hydrogen (water) i n  

t h e  v ic in i ty  of the  probe and readings of moistuie content i n  per- 

cent by volma of the par t i cu la r  s o i l  material  are taken from a 

ca l ibra t ion  curve. 

Count r a t e  

- I  

T h i s  mthod can be. used regardless of pipe  material. A large . 

number of monitoring w e l l s  would be necessary and routine detennina- 

t i o n  would be required. 

(2) S o i l  Resis t ivi ty .  For non-metallic pipe l ines ,  decreases 

i n  s o i l  r e s i s t i v i t y  would ind ica te  an increase i n  moisture' content . 

of the s o i l ,  thereby s igna l l i ng  a leak. Large numbers of measure- 

r en t s  would be necessary and presence of metallic structures would 

affect readings, 

readings could be in te rpre ted  t o  indicate  changes i n  s o i l  moisture. 

5.4 Hyarostetic Testing 

A f t e r  a background w a s  es tabl ished,  subsequent 

. 

' S h d a r d  plumbing te.ots fo r  leaks c& be applied to some parts 

These e n t a i l  blocking a l l  ou t l e t s  and providing of a sewer system. 

a hydrostat ic  head on the  system. 

be i n  t h e  oder  of 15 t o  25 feet .  

reach 100 t o  150 psi .  

ca te  pressure drops if leaks a re  present. 

On gravity l i n e s ,  t h i s  head may 

I n  a pressure system, tests could 

Gauges i n s t a l l e d - f o r  t h e  purpose would indi- 

Location of the  leak, 
- 

. however, would have t o  be determined by other means. 
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A r e v i e w  of the  construction, use and surveil lance of buried 

contzdnated waste l i nes  a t  t he  LASL, par t i cu la r ly  i n  view o f  the  . 

B i l e s  memorandum, produces a number of conclusions. These are: 

(1) It must be consilered t h a t  a l l  LASL property not i n  use 

for waste storage may eventually revert to public use. . .  
(2) Plutonium is one of the most hazardous radionuclides.. 

Solutions containing plut,onium above MPC levels" must be care- 

f u l l y  controlle8. 

(3) It is recognized that v i t r i f i e d  clay sewer pipe is l i ke ly  

This is probably true of most types t o  leak a t  a nwber  of joints.  

of sewer l i n e  materials which are sold for gravity or  l o w  pressure 

systems. ' 

(4) Tuff is porous 'and w i l l  pass l iquid.  However, it has some 

i on  exchange capacity and has been shown to prohibi t  passage of 

plutonium which is accumulated within the top f e w  c e n t h e t e r s  

of t h e  material. 

can. be carried through these openings r e l a t ive ly  unchanged. 

Tuff formations have many f i s su res  and solutions 

(51 The ground marking system f o r  buried l i n e s  can be improved. 

( 6 )  'The buried l i n e  r eg i s t r a t ion  system can be eqanded t o  

cover a l l  buried l i n e s  and xiiintenance 

improved. 

of the reg is t ra t ion  can be 

(7) Insu f f i c i en t  e f f o r t  has been expended in determining the  . 
i n t e g r i t y  of buried waste l ines .  

(E )  Contaminated,abandoned waste l i nes  have been l e f t  i n  place ' 

in a number of instances. 

I 



-24- 
I 1 .  .. . 

. .  
I ’  

I 
I . .  

I 

I 

VII. RECOAMMELIDATIONS 

Based on the above conclusions , the following recoucnendations 

a re  made: 

(11 Pract ices  involving the  t ransfer  of so lu t ions  containing 

plutonium above AECM 0524, Table 111’ levels should be  capabie of 

preventing loss  o f  any solut ion t o  the  environment. 

4 2 )  v i t r i f i e d  clay sewer pipe end similar multi-jointed pipe 

should not be approved for use i n  systems carrying wastes which 

contain long-lived radioisotopes whose concentrations m y  exceed 

l eve l s  as listed i n  AECM 0524, Table 11. For t h i s  type o f  waste, 

it is recommended t h a t  gravi ty  sewer l ines  and j o i n t s  should be 

required t o  pass a no-ieak 50 p s i  pressure test. 

(3)  The ground marking system should be reviewed and routine 

maintenance procedures should be established. 

(4) The buried l i ne  reg is t ra t ion  system should ,be reviewed, 

revised as necessary and expanded t o  cover a l l  buried l ines.  

should be maintained by the  Engineering Dept. 

It 

( 5 )  A l l  c o n t d n a t e d  l i nes  which are  abandoned should’be 

removed as soon as possible  following abandonment and sent to con- 

tol ledlwaste  s torage or b u r i a l  areas. . 
soon as possible  t o  remve abandoned l ines  as l i s t e d  i n  T J l e  - E 
which’are s t i l l  i n  place. 

P l a n s  should be ma& a~ 

. .  

(6) A rout ine e f f o r t  should be mads to detec t  leaks i n  con- 

taminated l i nes  where rad ioac t iv i ty  due t o  TRU isotopes may reach 

a c e r t a i n  l eve l  t o  be establ ished by the  H b l t h  Division. Use of 

permanent test s t a t ions  should be considered. 

rad ioac t iv i ty  s imi la r ly  determined by the Health Division, 

COnthUOUS leak detect ion by means of secondary containmsnt and 

e 

A t  a higher leve l  Of 

I 
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continuous monitoring should be required. 

thorough leak survey, s t eps  should be taken to replace o r  repa i r  

any VQ l i n e s  found t o  be leaking with l i nes  meeting the  more 

str ingent  standards. 

On the  bas i s  of the first 

Considekition should be given t o  the following: 

i 18 a. 

b. 

Polyethylene encasement of metal pipe. 

‘Plastic p i  e (polyethylene) l i n e r  for ins ta l led  
VCP .pipe. 18 e 

Use of PVC, polyethylene o r  g lass  f ibe r  reinforced 
l i n e s  i n  eddi t ion t o  coated steel or c a t  iron.19 

c. 

(7) Cathodic protection of aetal l i nes  should be ins ta l led  

where t e s t s  i na i ca t e  t h a t  corrosion is occurring- o r  where conditions 

f o r  corrosion of the  metal l i nes  are favorable. .. 
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359 4 2 )  

i 360 
I361 

362 
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I 364 
I 365 
1966,  I 

1167 
j I 368(3) 

1169 I 
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- 
DISPOSAL OF RADIOACTIVE WASTES 

by 
Group H-7 

To Pits at 
' DP-257' ' - 

23gPu(4) - 235u 
. . .  

' * To Solid Wa'ste P i t s '  (H-1). ' '  ' 
. .  

V o l  . Vola 239Pu 233u 2 3SU Total 
. &I q . . Liters g ' .  g Liters 

0.52. 
23.58 
94 . 34 
43.83 
37.57 
24 . 45 
22 . 42 
39 . 56 
71.14 

492.88 
238.43 
230 . 42 
146 . 82 
149.13 
242 . 78 
227.58 
184.61 
1 4 5  . 31  

104.01 

33.67 

0 

- 
- 
- 
- 
I 

0 

- 
- 

18.57 
3.98 

22.02 
13.07 
29.80 

248.50 
95.01 
54.86 
73.20 

. . 1': 

' 45,500(6) 
8 5 ., 6 0 0 (6 
80,440 

120,285 
149,510 
144,415 
174,655 
187,560 
128,555 
197,870 
201,215 
262,725 
305,520 
330,985 
288,905 
279,420 
205,373 
126,364 

655.00 (spheres)  . 

356 - 0 0  (spheres) .. 

210.00 (spheres)  

79.19 180,435 215.36 (paste) - 
38; 85 155,130 246( ' ) (paste)  I - 

0 

0 

- 
0 

. -  

I 

I 

- 
202?760 

314,349 

45Ot4O8 

(1) Based on gross u of p l a n t  s ludge  p lus  239Pu i n  americium waste. In  
( 2 )  The l )7Ot r a w  w a s t e  gross a a c t i v i t y  at TA-50 w a s  approximately 85% 238Pu. 

a l eZiCium w a s t e  t r ea tmen t  began i n  1959, 
i 1 
i '-257. ( 4 )  The f i g u r e s  f o r  23% i n  p i t s  a t  DP-257 i nc lude  plutonium i n  

' 111 r u n s  is es t ima ted  as -2469 from a n  e q u i v a l e n t  239Pu amount Of 4,939g.. 
. ;) Estimated.  

(3)' The pug m i l l  opera t ion  began i n  
)and americium waste cement p a s t e  s i n c e  t h a t  t i m e  has  been bur ied  w e s t  of 

Iree-feet diameter spheres  whi6h w e r e  lowered i n t o  the p i t s .  (5) 239pU i n  Pug 

. .. 
. I  -. . . -  . 1 .  . .  ~ -. -. . ~ .  . . ~.,.:,a&~;<,*&~.~z.~ ,-"..~ ._.. -.,>-,:-:*#. ..., . ,. ,. , .e. ..;.::s,,5., . - * . . . ~ " ~ ~ : ~ ~ a ~ ~ . ~ ~ ~ - ~ ~ * . ~  
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The H e a l t h  Group (A-6) was d b s o t l y  re8p"nslbfo to MP. Oppenhehet for 

a l l  problems oonoemod rpith the health hazards of the projeet. Aooording t o  a 

diraotive f r o m  &. Oppexaheber reoe2ved on 13 Novenber l*3, the medioal ' 

suporviaion of  tecbtaal porrsoanol via8 t o  be dfreoted primarily at protaction 

of persons from the ho~ards of this proJeot. Tbs Bealth Group direotod its 

eiforto primarily totarard thas end, sometiam et the ~ ~ p e n ~ e  of other aotioitieo 

1. 

I leos vital  t o  the healti of  persomael. a ita priolary M o t i o n  o t  protooting 

persoanel against the unusual ha~sjdr of  fhir prOJeot, the Health Group bpa 

aroumed the reeponeibflity fort  

' 

\ 

- 1. EetabflehI43 oafe tobraaos levelr o f  exposure to  I .  
\ 

. redicrtion, rediouotiw materialo and o h e m l a  piaons. 

2. Developfng rpethodo (or at l e k  reo- that aethode wera 

developed) o f  nonitoring pereonnel exposed to' there hartMs. 
I 

I 

3. carrying out, aa~ a routine bar lo ,  moo it or in^ prooeduree t o  

muwe that toleranoo level0 were not exoeeded. 

Wherever paeible ,  the routhe aaaitortng proooduree have boen turnad T 

Ti- '  
mer to  the group oonoemed, 8.g. monitoring ofthe alpha radloaotivity hoaard 

l n  the CM Pioiriaa by group C f b l .  

aoeume the reepanoibllity for the eafety of all ~00haiool operatione and aatod 

more or? leeu 98 a Xealth-Srfety Group. & it beoame evident that the memboro 

of the health 

own f ie lds  ab t o  safe oporetiag proooBufeo, the Eealth Group hae been a a t i r f i o d  

03 +.' 
Orlgbally, the health group attesptsd t o  - .I. 

' ,  

I?%*. 

to 

6: 

N'. 

. 
were not oanpotat teohnioally t o  advise speaialists in thair 

t o  be a8oWed that the eafe&iSt8 W 8 r 8  OWIVO O f  fh0 dangera bVOlV@d (OUOIl n S  

in or%tioal aesmblies at begs) and t e  see #at e l l  problem o f  eofo oporatinl; 

prooedures have been inwetigated by (1) speoial oomalttoeo appointed by tho 

Sefoty Com@ttoo (0.g. the Explosive Safety C o m m i t t e e )  or (2) the Safety  Divldon 



appohted by W. Oppenheixmr SA U o h  1945. -. 
.' 'I The seoodary fuuotiorr of  the Health Qroup has been the proteotion of 

the legfd 'interests o f  (a) the individuals' on t h i s  projeot ( i n o h d i n g  thoro ' 

not &trolmc3 in hazkdoue work) and (b) of the oontrootor (1) by keeping 

reoordo of the hacarde, e x ~ 8 u r e 0 ,  aooidents, toofo for overexposure t o  the 

varioue t o x i o  agents, eto. and (2) by obtaining gre-omploy7.iont oxamhatione 02 

all emplopos end (3) by taking hiatorieu a d  performing aomplote examination8 ' 

(ineluding a l l  neoeosary testr)  on every person leaving t h i s  pro3eot. 
1 

Tho 

reoorde of crooidente oauaed by induetriel harardo not peoulfar f o  this projeaf 

(shop injuries, eto.) have be- kept by the B o t  Eoapttal aero  a l l  ia jur iee,  

exoept thore of #e moot minor c o d ,  have been treated mino. tho st& of  air  . 

projeot 0 

The or5ginal poliay of t;hfo proJeottoward blologio and phyaioa researob 

related t o  health problau required uo t o  dopend entirely on intonation gained 

*om health rocearoh @oup eloeorihere. ba it beoeme obv;ioua' that reflanoo on 

other resewoh gro& diA'not alwaya QiVO uo the proper data io t h e  t o  establloh 

. rafe Operafhg pfoo86ureo, researob sootions wero aet  up w i t h i n  the Eealth Group 

or in O t h e r  group et th6 request of the &aZth Group. Aooordingly, hatrumonta- m 
7$ 
Q * I :  

of oertakr appehtus needed for  sonitor%ng purposds was undertakon hore in 

tho late spring of 19w, axad a g o d  share of a e  itrstrmente whioh, aooordin6 t o  

the origtreJ polioy, would haoe.beon designed and built  for ua by anothor 

projeot were aanufaotured here by &. B, Wattto seotion in the elootronioe croup. 

Futhemore, in August of lw, QI it beoame obvious that the biologioal kothodo 

of  teeting tor overexpooure to d i f f e ren t '  cedfoao6ive matorialo was not progrooe- . 

%nz a% e rate needed t o  maintain safe operations in the CM Division blologio 

reoeoroh was rtarted by o motLen  of the Eealth Group. ! h i e  rrill bo dieouosod 

lator in t h i s  report;. ' 

- 
; 

twt*, . 

lS7 

N 

EV" ' 



.- 4 -  -.  ..-.. L.. .,.., 'la-- The'earZy stage tJhen'ths projeot VAS small mid the health 
1 '  , 

. , . ,  
3 :  ead ' safety problem were 'few. 

. .  - 2. The ceeond'stage,~wben there problem boome more oosples . .  

. and numerous arril &ea the H e a l #  Group a8sumed it0 rightful pasitioa of 

roaponslbility for only those probloss oonoeraod w i t h  health (err dietingulrhed 

from oafoty), I I 

Tho history of the first stego, whioh laatod almost for the f irst  yonr 

of the projeot'o 8~ieBanee. is o h p l a  t o  relate. The Health Group at t h i s  timo 
e .  

, a o n e i e t d  of ~ i e o  ten peopxet- 0130 Pkysioian, four t o  five hematology I 

teobnioitum M4 a parbW6e sewetery. Thio group we8 arrfirezy adoquate.to.Fandlo 

the induotrial medio+l  problem, exbting at t h i r  the .  :Good reoardo oiharardo 

and exposure o f  p8roonaol t o  thooe hazard8 wore kept and the phyaioian doirblad 

as safety engineer b aofSng as the exeoutive ohairnrau of the Safety Cormittoo. 

h a matter of reood, the duties o f  t h i s  group were eo ti@% during the f i r e t  

year fiat the fiyaiaiiuz-in-ciharge r p t  part o t  h i e  time a t  the U.S,E. Roepita1 

b o o i o t h g  the Poet Surgeon in abhi s ter ing  medioal oure t o  the riokm 

I 

The prob'lema' of health proteotfon d w i q  the first ysar were l imi ted  
a' 

ohiefly t o  external radiation hazprds f rom the oyolotron, the Van de OraP, tho 

DID souroo md tho *dim oowea~ .  * Razards due to uranium and fboae found in 
-0 
'I) 

- t  
a,? 

-* J 
t;he U r d  O h e S i O a  ~ObOrCrtOv wi8td b* W B f 8  not 8 8 C f O U 6 .  dO&Q(f8 Of 

radiation reoeived $y peraonnel In those dnym oyoo w d l  within the limits of 

toleranoe end p18a follwed 020seXy and with groat personal interest by membero 

OS tho Iiealth Group, Oaiy ope aooident o f  any significanoe ooourred. Thir . 

happened when &. RotbZat, Q member of tho British U s o i a ~  who wae unaviare of 

pc ' .  
rn * 

N 

W' .' 

, 

'the b t a & i t y  Of the m . d h f i O n ' f r O m  0- oydottoa, worked for 8eVOral houre 

'partially inside the  water ohleldl ig  'tank8 of the oyolotron, Be roooived an 

'unknown amunt of radiation probably less than tea  roonE&ne; hia  blood oounk . 



. .. . . 
'The 

repeated blood O O M t O  013 exposed perSoxme1. The extant of tho trariatiorr in 

normal blood oouatc was zaot'wdlknawa a% thi8  t h e  and frequeo.t;ly the Iiealth 

Group boame quite oonoerned over &anger, Zn tbe'blood' bou& w$ni&, ita retroopof, 

'vera within the l h i t a  of  ~ormal v~ci~tlons. 
I .  

Tho number of tnotrruseste roquired t o  1108sure radiation dooaeoa ( i o ~ i l ~ n -  

tion ohamboru, poaket ioaitatiorr ohmbra, Pinunotoro, eto.)  was n o t  edoqunte 

but the number o f  persons requiring ouoh inotrumente m a  eo lUtd +ha% *he 

oituation was haadled without muoh trouble by interahongo of equipsonto 

two trips were t a k d  by menbem of tho B d C h  Group buriD& otege fnto tha ' 

outaide world for ~ W ~ O S O S  o f  oonsultation on health problems. & Septenber 

l$&3 Dr. Hempelmann went t o  Berkoley t o  dbouse modion1 problem0 with br. Jebo 

Ram%lton at hia rqu6st, and fn  Xhoaabw l&$ Dr, Eeqelmimn nnd Mior Diokie 

weot t o  st, ~ o u i s  for (L oodersrsoe w i t h  Lt. cole * i d e l f  (am'rjpsor) r r ~ d '  

Dr. Car2 Vm Uooro on tho iaterpre%&ti& of b'lood eomta. 

. .  
Oaly 

. I  

. .  I 

Tire eeoond etege of the R d t h  Group began in Pebruary 1% when 

of 1 M  the hematology laboratory $na&aed in oire t o  m o t  the domando oreatad 

by the exgosure of greater nuibers 'of p r s o ~  t o  red1ation and roldiomotlvo 

materials. 

for twS weeks with Dr. San S&mrtr at  the 1MaCa1lurgioaI Laboratory Go fnobituto 

b the 6-r of 1& a bioahmiiot viae brought hero afker atUdyin4 

routine biouhemioal blood t o s t s  oi portzone exposed t o  radiation. Thoea toete, 

were never done routinely because other bioohtmiaal problem of more imodiota 
. -* 



the biodbemieal resear& lpeation was started by Donald Po k o t i o k  w i t h  tho 

help of six ohemicts who began t o  iaveotlgate the toxloology of  plutonlun. 

Ootober l%5 a health physia seetion -6 organbed With two and later l$me 

feahnio,2anoD one of whom waa trabed in eleotronios. An o f f o r t  me d e  at thir  

t b e ,  Ooifhout auow88, t o  obtain a bio-phyeioist t o  head thir 8eo.blon. A 

roooad phyaioian, Captain Earry 0. 'P%ippl~,'~~ aaaignod t o  thla pro3sat in 

In 

. '  . * I .  

' 

I 

Ootobor lSl,!& t o  holp p a r t - t h e  w i t h  phyaioal oxmlnatton. A t  about the 8anio 

time, I&. ROW. Watt8 who had been apondtng mora and more time dseignlng and 

buildlng health b8truirienta8 rooeived pormlssion t o  devote ,offlotally *reo 

quarter8 of the work time of U s  oeotion t o  health problemr. 

'a oerfour effort wes made to obtafrr adequate perso~e l  for the EeoZth Oroup. 

An alternite group XeaderO Dr. Jenrar F. Nolan (then Captain) and three ceotion 

loaderu, Dr. Wright tongham, Dr. J&. EoPAnan rrnd Captain (than Lt.) JJI. Allan, 

were edded t o  the POUP t o  head tbe btoohemioal resoaroh, health phyaioe and 

o f i n i o d  motions of the S e a l a  Group. 

I 

February 1$&5 

I ,  

- * I  

' 

t 

I Tbo following $a o dtsousotaa of  the w r i o u a  health problame a t  thle 
I I .. I 

projeot 8 
I 

1. muto;.liunt bs mentioned above, th ia  problen otame into Qo 

T J o  be- la February la. The mmbero of the CDB Divlsioa'oad tho Hoalth Group 

err.'.' * beoamo coutely oonoenred at fhb t h e  ebout the d a q o r s  of working with thio 

material. Sinae the,haeards here wero wmparable t o  those onoountered in (rho 
u -  

. 
r A 

redgum industry, Dr. HePnpolaann went. with roprosoaahtlvoa from tho Xotallurgienl 



.. 

I 

. ,  

b 
03 -3 

the instruments whose speolfioatim~s were dostgnatdl by t h i n  oonmittee to  be 

developed cmd manufaoturgd by tho health instrument group in Ohiaago. There 

arrengtmngltr resulted *can 8 eanfereaoo i a  February l$& followed by frequont 

ootrospondenoe beheen 6.K. &lieon, Bo Baoher, J.W. bnedy  and L.E. IfempelmarJn 

(oee teletypes in Oppsnhefmer(e f i le  OB Radiology - Oppenheimor, &ohor and 

Zompolmann t o  Allison) ,  Tt waa agreed that all heal? insttumontc (nioaitorin6) , 

ahould be orderod through Eora?elmann but that a l l  oorraepondeaoe on th ir  

aubjeot ahodd be kept. in Oppaheirner(o files. A eeoond ooPrmittoe was appointed 

t o  desi@ ruitable apparatus and squipmmt for handling plutonium. The 

appratur, dosigned by t h t o  oonanittee Sn oollaborationwith tho chomiets whoa. . 
- 

operations Were being oefequarded, was buflt 01. proourd by &. Bobart Duntap 

of t h o  CX-1 group. A third oonmittos oompoaoa of Dunlap, Popham and EonpoXzw~n 

drew up rules and reoorrwendattono for the cafe bandling of radioaotitra mtor ie l r  

(roe I ierlth Sefety of E s o l t h  Report@, April  t o  September lghrk), Tho ruler and 

p t O O d u t 0 8  EO drawn up were approved by Xr. Kq~nody nnd )fro smith, dlvialon 

leader and asooolate diofoion Ioeder, aod wero pfaoed into effeot in Unroh 19& 

w i t h  the underatanding that WffliU nonoooperatfA w i t s  these ruleo by anyono 

5x1 the CY Divlrion would rosult in knmediate dismissal f rom the projeot. A 

oeotiorr of the CX-1, group undat I&. Pophan, known as the monitoring and dooontm- 

ination group, woo set up (1) t o  mforoo the ruse, (2) t o  provsdo personno1 

with the proper proteotivo equIpent, (3) t o  launder or dsoontamlnate thie 

oqulpment , (4) t o  m&ftor the laboratories and deoontambate where naoosoary, 

and (5) to  keep oonplats reaordo. Thio group worked Yory olooely w i t h  tho 

Health Group (S-6). All equlpmont for health protootion wan ordorod by CN-1 

-. 

. 

through the Bea l th  Group (A&) and dupliocrtee of all nonitorbig and deoontaminct- 

tiorr reaords were kopt by group A 4  

The ryatan’of oontrol o? alpha radioaotiw materials worked out very ~ ~ 3 . 1  

for the firat yoare Pophap~o group did an exoelleat Job of monitoring loborator- 



1 .  Cj i 

- 
l e a  end p~8001110l, developed eotbfaotory methods of dsoonttminating leboratorieo 

mmboro of tho division as a wholo t o  info= averpne of tho health problem, 

and numoroua oonforonaeo w i t h  the individual eroups t o  individualize the  

rooomxumded oafoty teohiqueo t o  make them appliaablo t o  t h o  oporationa of eaoh 

groupon These oonferamoes were held w%4h etrory group in the CBd Divirioa (axoopt 

pfnhfvo osCrtbn) during the months of Buguot and Saptombmr 1w. An afforf m a  

mado t o  inform new personnel mhiah J o b 4  the CIK Divioion, after Soptmbor lw, 

of health hazards by poriodio leotureo and later by a Boalth Safoty Eirlvdbook 

ur i t teu 08peOhlly for the CYDivicion, In thoaa leoturao ag woll o c i  lo  the 

original oonferaaoeo not m l y  were the health hatrrdo of radioaotive matsrilrle 

I 

, 

. 

. 
- dlrouoad,  but a l a 0  tho o h d o a l  bat.l.8~ t o  arbiob the persoar in _tb. CM Dioislou 

W W O  exposed. . I  , .  

s During the fikst yoar o f  tho extotanoe of the plutonium hacard, the honlth 
0' 

lr3 
c3 " 

- -  

. 
Group bedame more oiossly aasooiated w l t h  the madteal depnrtnents of other 

projeoto. Dr, RempoZnarm took Prequsnt t r i p s  t o  Cbieago t o  attund oonfaranooo 

on toxsoity of plutaafum and dioousrr the health problmo w i t h  Dr. Robort 9. Stono 

arolotmoo w i t h  our haalth problems. , . tn 

In August 294L folfowlng an aooident in whioh a number of mifligramn o f  

plueoaiurn blow up fn the faoe of Donald F, Mnotiok, diooatiofaotion m a  oxpraanmd 

by t h o  Pmboro of CU Division and by the Health Group vdCh t h o  prograeo of 

biotoeioaf rwaear& on tho toxiooZoZy OD plutonium a t  othor projoota AooordiJl$y,. 

' 

1 
* .  



U 

o w  own t o  otudy biologioa1 probleriaa o f  opeolal interest to t h l 8  prajeot 

(See morn0 16 Auguat lw - Oppenheber t o  BeiDpLmann). Thio was begun in 

Aug@ lg& under the direotion of a Steering C ~ t f o e . o o n s ~ 8 t ~ g  of Xmed)t# 

wahl# and HempbBncann. Thsb roseardh program waa aimed primarily at developing , 

testa for  deteoting ovordooa@ oi parcormel w i t h  plutonium. A oetiafaotory 

t o o t  fop Cotonnininz the m o u n t  of plutonium exwctod dai ly  in t he  urfno nne 

d i f f i o u l t  t o  develop beoause of tho small quantibfos o f  plutodun ogctbtad 

from u1e body (lo-" m gram per liter of urine or 100s). 

' 
I 

I 

A 8UoOo88ftd mothod 
6 .  ' 

. of andying urine wa8 developod b January lgbs but; oould not; bo used 81 a 

routine t e s t  fw overoxpaws of personnel until a oontunination f ree 1e.borrtory 

(Mt Building) waa ready for us0 in February l&j. Even #onr it vos OOPO t h e  

boforo a toohniquo of oollaoting urizio rpoafmonte frae of el$m oonbdnat ian 

wae developod taad bofore eonfidenoe wa8 gained kr &this n e w  test .  f b  ~ r a c  not 

until t h o  first human traoor experiment had beon porfomd in April 19k5 (with 

tb0 b d p  of the nodical I oeotfon o? the Mmhatton diotriot) that tho above t o e t o  

oould bo ovafuafod. with any degree of  oertaintp. 

c 

. 

I 

' Until tho wine t e r f  for plutoihmhad beon porfeoted, I .  i% wa8 nooeeeary ' 

t o  raly on "noso counts"'ata our only index of exposure of  pxsonnul.  Tho "noso 



.. 
. .  

. .  

. .  . .  

I 

. .  

- 
Tho initial tedmlques used t o  monitor preonnel and labormtorfer in 

tho CM P i v i a i o n  were not altogether catiofaotory booawe ao o a t l s f m t o r y  

oronitoring inotrunanto existed at  thlr t h o . .  Alpha ray orearuring equipmnt - 
either taoked sansitivi%y (8.g. tho Pluto Ipe'cdr, A DIC ianinatlon ohamber 

devofopod by the Chioago Instrument Group) or laoked '&wtability (the alpha 

air oountor) t o  bo satisfaotory for monitoring purpoaoo. 

but inoonsitivo Plutos wore proourable only in. emall numbore (only 13 were 

Siaoe tho portable 

reoeivod by thie projoot up to  January l&), the monitoring feohniqua ueed by 

fha monitoring end deaoatamiaatfon oquad ooxtofsted o f  swlpiag desk ewfaoo with 

m a l l  pl0000 o f  oiled f i l t e r  papar whioh wore thon measured for the mount0 of  

radioaotlvlty by means of ofatiotlery alpha 00UIltOra. This teohnique deteotsb 

extremely small amounts of rabioaotipity, but gavo, of oourae, only apotty 

- .  

t 

infomation atz t o  oontaminatfoa. The erne "swipe" toohniquo me uood t o  

Betermlne fhe aontaminatlcm of  hando md noatrils a8 I, m e a m  of monitoring 

peroonnel working vith alpha eotlve materials. Beoouoe it was not i o l t  that 

the Chioago trotmment group had lived up to i t s  agreemat t o  oupply ua wlth 

irretrunante in the'numberr arrd of the opeoifioatione raquirod for our health ' 

worg, eleotroaio developnetat o f  alpha partiale neaeuring' oquipnont wan bopn 

1 

by Mr. Darol &oman in &y 

tioaal oounter uelng a mothane-fillad thin vrlndowod tube w a ~  devolopod by 

Ur. Watts and m8 iaatalled Jtrbe 1944 in tho D BuiZdhg vmehroom 60 bo uocd 

91 a %and oowtern  by prooao leaving the building. Although thio Inotrumcen'b 

did not operate oontinuously, beosruso of d l f f iou l t iae  w i t h  tho olookronio 

oirouit, it ohould be stated that thie wBe tho only fnotrmont o f  tho groper 

seneitivity u o d  on any projoot until  Deoombar 19w( whoa tho ChioaSo and Cak 

Ridge Xnetnuaont group0 bogan to  produoe similar hand oountora. 

and 9vo(~ ooatinued by Mr. R.J. Ohtta .  A propor- 

r 

I .  

. .  
By +hie t b o  

Viattov group had made about on0 doeon of these instrumanto' for uoo Chroud.ro~~~ 

Building 0 and had ala0 mado a nobit. alpha aountor f o r  use ln the eurvoy of 
,t 



. . .  

had been unable eo perouade the Chioago Uotrumont group t o  me i t a  exoellent 

faoi lSt ieo earliar to produoe h s f r u m a n t o  of t h i o  type w&S& bad bean provan 

ertirfaotory a t  this projeat. Am I matter of ceowd, It w a i ~  not until A p r i l  

1945, npter a reorganization of the Chisago Inrtr\ment group that wo wero r u p p l i d  

with oufffoient numbors of inetrumente o f  the propor eonui t iv i ty .  

Ln September 1&, the rnoilf%oring and deoontcmination group of' tho CK 

Dirieion m a  reorganieod (See noao, Eoalth Snfaty Program, 13[ompolmmn t;o Dunlap, 

10 Ootober l w ) .  

who oupervloed t h i s  work on a par t - tho  baeiu. The Eealth Group oontinued t o  

tako the r6oponoibility for proour5ng aad rep ir ing  moaitoring inrtntPPdatr m d  

added to its dutios devcr2opmt work oa m w  teohniquer of monitoring, dooontamh- 

tion, eta. Thio reorganization wa8 aooompanied by the transfer of ocrtaln 

Mr.. Pophon l o f t  this group and lvaa replaood by Kt. Dunlap 

pareone t o  Group A16 from Group CU-1. Zt was unfortunated thnt the P O V  s p l i t  in 

reeponsibilitier betweea group A d  rrrd CU-2 dw not lead to oooporafion between 

thoro groupg. Xeverthelesc, it io tho feellng of tho author that tha health 

proteotioo meaauz.eu. ooatinuod to be ratio'fPotory, deopite a oortain m o u n t  of 

, 

f r i o t i o n  betweon fheae groups. 

point and the health eafety program wb raorgaafzad in order to  give t o  0x10 

group the rUl2 res&oibirit;); for  and the authority with *hioh t o  handleu thlo 

% January 1945, tho  trouble reaohod the breakin& 

. ?  

entire alpha oantaminrtioa problm of the Czb Division. k. Willian Hinah untior- 

took the reoponeibili%y. for the  alpha rndioactfvity haeard of tho CL! Divleion 

OA 23 April l*s. . R i a  group, whioh then bemmo known QS the HI Group (CM-Z?), 

(1) roa~aumd tho responsibility for devslopasozt of now rnothodo of Sooontnmha- 

ti-, etd, (2) atr+ged t o  proaure i t s  anm bstrumbnts from the newly reor$nn- 

fsed C h h ~ g o  kr8trUBleXat Seotion and (3) added an elootronio seat ion t o  mninl:?lin 

i t a  instruments whioh, by fhia tima, were quite nmeroua. 

IIompelman 23 A p r i l  l%5). 

exioting faoi l i t loo b 'Pa Building in order t o  prooeoo oafely thi larGo omowntu 

(See mmo Ninoh t o  
\ 

Sinoo thio time, it was neoeaonry t o  rotamp t h e  
, 



o f  plutonium handled in thio laboratory.- These faoilitiota woro ksquate t o  

meet tho donmade exospt for a Ghort period during tba f i r o t  week in July 1945 

d o n  the reoovery group (CX$) handfad mounts o f  plutonium w h i c h  oxoeeded f h m  

oapaaity of i t s  aafoty oquip~mnt. * T h i s  rseulted &a the exposure of several m0n 1 

to  large amouate of plutonium, Grin0 assaye on these mon rhovrod thrt four 

persona csxoaadad the "oclfe" amount of one rniorogram of plutonium in tha ir  bodloo. 

\\ 

t 
' 

The hamrd of nuolear oxgloofon due to the aooidonfol aooumulation of 

oupor-oritiorl quantitlos of i"ios1onable matorial haa beon handled entirely by 

the Quantity Control group of the C?i Divioion urd hao novor boen the reoponeibility 

of the 8 a a t h  Group. 
0 

2, PoZoniumt The hictory of the poloaiu~r hazard parallelr ' ' . 

ofonsly that of the plutoni\mr hazard. 

pep unit of radioaotlvityr therefote tho portable ioairatioa dumbor6 (?lutoo 1 
oupplied uo by Chiago were ratfsfaotory kr quality, if aoh in quantity. Aloo, 

Poloaium i o  not ar dangorotre R ~ I  plutonium 
. *  

a 

the  easy method of  t e e t u g  for ~ O ~ O A ~ U Q  in urine devioud .by the Monsanto hbora- 

torieo simplified tho t s e t b g  of parsomel for overoxpoaure. Freguont toetr OA 

all ~rp00Sd  percome1 wore done routinely from the bo&n+g of this hazard. 
# 

Despite the eaea w i t h  wbioh pofonium opreads around CL laboratory, the 

polonium hazard hso never been 'oeriouo aooordbg t o  t h o  operating standnrda sot  
- * ; *  - 
-.,. up by tdo M a t t e n  Distriot Lledioal Seotion. (flo reooaroh on the toxioolom of 

r polonium wag done at this progeot.) Thio was prosutlnbly duo f o  the faot that 

t\l , the po~onium oporatioos were o f  a more simplo teohnioal naturo khan wore tl10t;o 

related to p~utonIum. Tho woll designed DP poloniun plant violit into opsratian 
c: 
m--- ' roonor thoa'did the plutonium plant; t h i s  also holpad t o  ruduae tho haeard. 

i o  o aatter o f  reoerd that only two persona have evor axoooded tila tolatanov 

finriic for  poloraiu exoretion ootabliahd by tho modioal sookion of tho 1Cnnlwi.tnn 

Piatriot. The toteranoo value of 2500 oounts per minuto,por day'o urine output 

It 

* #  



. -  
I I ,  . 

* *  3. Extomal Radiation6 The external redfatierr hntwd did  not 

&tags froin that noGtionod in the first stogo of the history of the prajeot until 

t h o  wutor boilor at h o p  wsnt into .opration in Spstembor lgU7 

output o f  tho original assably was uo %ow that radiation harardr wem negligiblo 

eiercy 
I 

-... 

I 

Pb' . 

and radiation oxpoouroe wore aL?&nd. biter, &on the p e r  boiler waa put i n t o  

operation (January lg&) there wero oeveral instanoos of m i l d  t o  nodsrabe over- ,, 

oxpsura t o  radiation o i b n  the oxhaurrb gao lino dovoloped leak3. Thoro waa c.ioo 

an aooidant vrhia! resulted - in the mor6 rrerious sxpoouro t o  radiation o f  cevaral 

o h d o t o  during dsoont;aminntion of *o r o t f v o  natorial. 

V lha  the imp'Aoa~on8 ctudlor us- large omOunf% of radloaotivo barium on8 

1anehonum (Septenber Z U )  wero bog= the radiation h a r d  of t;d%sr ohomietry 

grou? (CMA then CM-lb) booamo oouto. Those harards whioh havo alwayr bsoa. 

monitorod by tho nrodioal group are dosorfbsd fn tho Sfoiuliardt roport; (So0 1k:dth 

Xasard report by Ealijr Stoinhardt f o r  Group CU=lb). A3 a reeult of fiiluro of- 

equipment and aooidonkaO tho ohozdctc in t h i a  group eoquezltly reooivod oonoidor- 

ably more radiotian dooago thaa ocao doairable. .Thio o d i t i o n  of pocfodio ova- 

oxgosure of porooaaol porsistod for  about; 6- rnonth~, until the "bugo" were 

worked out of the Ohauaioa &note o o n t r o ~  operatione. 
I 

I ' The radiation' hazard horn tho  orit ioal  aosembly axpriPlonl;rr a t  Ddol;a, I A ~ ~ s  

boon a great potantiel boalth hazard sinoa the fall of l#b. These axperlnantu 

, . .  wem partioulorly danioroua boaawer a , ,  

ow given' exporSment* . . 

. '. . ' a. ' Thero,was 'no 'abooluto method of antioigatSw t h o  dansoro of 

I '  * ' 1 .  
I t  I '  

'" 2. The experbents war@ so "aafe" whon properly oarrid out, 

that they ld t o  a feeling of over eonfidenoe on the porb of the  soiontieto 

engaged i n  those operatione. ' 
~ ' . I  

There We+*' t W 0  b o ~ ' i 6 U s  ooo&&@ hi& reoul fd  from tho oritioal, aogo;nbly war]+- 



of radiation (gama ray0 plua neutrons), and We othor t e o u l t d  fa the death 

reopoooible f o r  &e oafety o f  these oporatione. 

The rodiatioa hazards Srought about by the nuolear toat  explosion, 16 ' 

July l&j, are wall desoribed itr Lrho a r e s  nsdioal reporto oa thie eubjoot;. 

(So0 Trinity rugort T r  Ifc;bpolzzann; Trinity repor% XI, Aebotoold; Tr1nfl;J royorb 

SIX,  offm man.) 
I 

4. Sigh Explosivorrr Raoa the ordnanoe group bo&m t o  prepare 

exprimontral aeotingm of bigla sxploaives, tho  dongar of poimaingo by tho t o x l o  

o h d a o l o  YPQE obvioua. The aooopted mothode of prevention o f  ruoh poiaoniup by 

the tox io  dhemiaals wao obvious. 9 The aooepbd mth&a o f  prevention of ou& . 

pieorring ware put in to  offeot ma no sor iou~  trouble was enoountorcd tiurinG 

tho poriod of t ime that t h i o  report oovmrs. In oortein OQEOO, cafm operational 
* . 

. proadures were dshyed by iaodequaaieo in aonatruu%ba o f  exhaust ayetoma, 

we~hrooplo, oh., but for the ano& part, the operationo were reaeonably oofe 

from the polat o f  tri& of toxioi fy.  9!he taediaal group parformod monthly am- 

* 

inatioao on all exposed proonnel and gave poriodlo looturoa OD tho dangora of 
4 *. 

Ln working with high explooivsr. The eduaation of tho worker6 as t o  safo operating 

a '.. prooeduroo was aided by the fiat that dl of the plant oupervloorc w0rd aooeomd 

in thfr type or work. - *. 

. .  
The nunbe: of aaaes of TblT dsmmtitio -8 in kooping with the  nmbar of 

c\ ' *  

t.n 
O! . 1 oppnot be proventab entirely in ppy plmt opsration. 

fi?' a * 

A history of the Health Qroup would not bo ooroploto without  

rmontioning tho ueakp&oeo of #e health program during the period oovorod by t h i e  

report. Uost of tb; tnstanoos where tho health program ~ ) R O  fallen shart of ita 



t 

problem 

6UbJOCSt 

enoountered <by tho 8oalth Qroup.. The peraonnel probfmr hove been the 

of nuamroua memoranda (See memo; Emplmann t o  Kennedy, .on lienlth Safety 

whioh we13 vary hard t o  roestablfah. 

la5 when eight koy meribore of Cha allltary asaiped tb tho Eonlth Group, kith- 

out pr&iminarywarding and wlthout being rephood by adequate oubotitubas, woro 

order& overseno for a parid of nore than eight M O ~ .  Thlr r o e u l t d  in II 

serious breakdown of the hoaxth proptan hero tvld at Triai%y. 

others *or. it ha8 not beon pes fb l s  for the R d t h  Q Y O U ~  t o  neeh a l l  af the 

The eooond lnstanae oaeurrd in fhn f a l l  of 

$13 thono one03 cud 

aghhot the hoalth program w i t h  juet i fhatfont  

1. Failure t o  Snapoat regularly a l l  toohniacll aparnt'ron 01 t h i o  
. .  

projoot for health hazards. It -8 never pas ib lo  for th3  Ranlth Group t o  t :o~p 

in touuh with all tsohnioal operatione whioh were oontrmplatad or whiall wort) 

aotivsly oarrfed 03 by tha projeot. Thio was true evan though efi'or+a no20 m-la 



.* 

. .  . . . a  

i 

. ,  

Y. ' 

'b.'! . 

ra 
CY 

h"" 1 

m e  necescairy to rely on monthly questionairec t o  group isadors, fnrormntinn 

hazards. ozisted, Ooarrrrianalby .the Rnalth Oroup hid not 10- a? potentially 

duslprous experimfints -ti2 they had ham aanpXoted md we wore fortunnte $0 

avofl more reriaus"traublo, The moat; E O ~ ~ O U R  consaquencle OS' our failure t o  

plioemen nnd monitor every teahnloal 

of expoeure of peracrourel t o  radiation 

operation, tha m l g m a ~ s  t o  abtrln raaordo 

m e  t o  d e p d  en the ooaperatian of the 

empareto t o  the iul2ost d e n t ;  hanoo, 

the e m o  of oom hd5TidUa18. Thin mn 

particuhrly true in the O ~ O O S  where the radlatlon hacardo w e m  not oarious and 

did not ahango Ptequently (am hi the 0880 of the Van be Orrf maohina) 

where oxperinenta usbg natural nourcee were parfornod after tmnnaotians d-I.ch 

involved the trmsf'er of those IOW~OS from one peraon t o  anothor, without tho 

knotKtodge 

until the 

whore the 

tecthnlaal 

orit ioism 

of the Health Group, 

f a l l  of 

Eealth Group lost porsonaZ eontaot w i t h  a l l  indiv%duofe n n p p d '  %n 

work anb as the fotiguo among projoat peroonnal InoronRd. Thiv 

doam not apply t o  We Bap Cariyon ohemistry G r p p  or t o  other groqm 

The sxposurs reaotdn rhiah tmto  v a q  oornpl.n4:flI 

beonme le80 aoourato ~8 the laboratory crept t o  t.11~1 prpjnt 

. \  

!I 



. .  . .  

. .  
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3. In&mpleto honatology reoorde 01) all  poreone oxpoeed t o  

rad5atAon or radioaotiva l~terialss' there have bean btotanoer where blood 

. .  

oounto hove not boen done on exposed porsonnol or have boon done lose frequuntly 

than was deairab'lo.. Thio, too, i a  bas& on poor oooporation of porsonnal 

oombined w i t .  tho policy of  tho hoalth p r o g ~ m  whioh limitod 1t.e induottie.1 

medioal supervieion t o  peraona ootually engaged In hatardour jobs. Our l i e t s  0.t' 

paroono whooe work wi& radiation neaesoitated blood aouoto were baaed on monthly 

hnrerd queotionnairee o a t  t o  group 1eOder8 of 8XpOrhmtal groupe. Bo m i g h t  be 

the hematology laboratory porsonnal w6ta spent In frying t o  perouado tho60 paraonm 

t o  report t o  tho hematology bboratory for  b f o d  oounta. Suoh laok of h e m a t o l o ~  

reoorde %a ala0 important legally. 

4. Contamiaotios of  plutonium win. UWEY~ and in-aquent book- 

5ng of  poreonno2r Beooues of fhe looation of the bioohenrioal laboratories i n  

tho Tedhnioat, Area' and beoauee of the 1Lnited Paoilitioo hare and a t  'the U.S.R. 
1 -  

' Eoopitel, it has bean extremely d i f f i o u l t  (1) to avoid aontamhatlon of urine .P 

..!I 

W."" * 

speoimene w i t h  alpha eat ivi ty  and (2) t e  porfonn froquent t e s t e  on oxpamad 

per8onnel. PaZoely'b3;h urine assay0 01.0 frsquoatly reportodo Phie i o  of p n f c b  

oulpr bportcanoo b the mae of psroono who w e  leaving tho projoot. Thir 

oritioiem whioh i s  oleo of importanoe legally 009 only bo avoidod by building n 

new pormanont bioohpaiotry laboratory w2aioh i o  deoigned , to  prevont d l  p o o o i t i l i t y  

of extorxaal oontminatia of  opooipranir . 

w .  I 

g\ .:: 

to 
Cd 

. 

5.. Fbilure'to do frequent phyaioal oxoninations an poraannol . 
engqed in ha~ardour works Pnysioal exminatioae aro not dono a t  this p t o j n o t  



t h i o  aritioirm i o  rerioua only inoofar  ao it affeoto the sora10 o f  tho pro3oot 

pocoolmel oinae phgoioal unmlnationa nce of very l i t t l e .  if my, valuo in 

dotooting 0poe1 of'oarfy radiatioxr damrgo. 

I 

I 

9 8 ,  . .  
1 6, ** FEIirUrb to device 0 oatisfkotory' t e s t  t o  detenalao tho 

h o u n t  of plutonium in the lungs of oxpaed porsonno28 

tootinG poroono ongagod in plutonium work psmit ua t o  m y  w i t h  a fair dbsraa 

of donfddemoo whothor or n o t  a pcproon hao absorb08 onough plutonium to  endanger 

hio future hoplth. 

dangorow uaouato of plutoztium into their Zungo. Thio i o  oeriouo s h o e  inhala- 

t i o n  of plutonium dust or rpray i o  one of  tho moot important mmae 'of expoouro 

of mny projoot porroaa~l. The oxporbmzatal approaoh loading t o  the develop 

m a t  of ouoh teo ts  i o  ao dif f iaul t  and the ohaaoo of ouooooo with fhn lfmitb!l 

Prooent methodo of 

We oaqnot eaywhothor or not &ooe percons havo broathod 
e .  

v 

f a o i l i t i e o  a t  hand %e so low that l i t t le  offart h a  been dovoted t o  t h i o  impor- 

taat' prol;foat either hero oc a t  othor grojaots. 

. 
, 

h ao1ooluaion, reoonmorrdatians should bo made for ohangoe in polioy or 

attitude of tihe EeOrfh Group whi& would avoid the orltioisma mantionad above. 

X t  muat be raid Chat with the present dtaoot  adequate at& now ongagad in 
a e .  

Health work, the BeolCh Group Sa ioeo guilty of tho above now than it wvae for- 
0 

4c 
'(p"'.' . : ._ 

merZy. The roofer of trained peroona in tho H 1 6 ~ l t h  .Group murt  bo enlarged t o  

- 1  pornit periodio bspeotion of the health hazards of tho entire tadinioal projoct. 

It hao bean reaormendsd by the author that tho &inlotration put i n t o  offact n 

polioy whiah w i l l  mako o ~ p u h o r y  the ooogoration of porsonnd i n  oubmftkinll; t o  C\' 
8 .  tn 

m. I 
ai l  aeoessery tooto. X t  i o  a l so  eactreinoly inprtont that propor laboratory 

N. " 

1 .  

? 
i 
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1. Laberatory Organization 

A. %be kboratory Directrr, 3. E. Ereabq, is held persomlly responsible 
for the operatioil of the Lahorstcry by tho Regents of the Univarsity of California,  
ailid institution io th3 Technical Contractor a t  this Si te ,  The only b o  facets of 
Jaborbtory o p t r r t i c n  v:k.icb are not under . h i s  control ere: first, the handling of 
patent mttorzi  by tLe ?&tent Advisor, aho repzta directly to ?;asi:ing.tcn, and sec- 
ond, tbe hamiling of *&e ~?csimss astters of the Project Qf the Business Manager, 
rho is directly respnsi'ole t o  the fiegents of California for affairs relating to 
salsrics, mgw, +,ravel expsses, and the  lilre. 811 other mattere ore the direct 
respns ibi l i ty  of the Director, but are aomefimea qualified by directives from the 
A. E. C. Eecwft~  Division as io a~scii'ic nethcdG of handling, classification, etc. 
Tix Directorss office has a ~;c.recnnsl of I a d  occupies U ~ C J  sq. ft. of office 
space in 3uildf.ng E., TA-1, p h s  ossenblz rooms totaling 4720 sq. ft., a total  of 
6i5Q rq. ft. i n  all. The design f igure for futuro conference a d  assesbl2 rooms 
should ba about 10,CCO sq. ft. 

8 ,  The Associate Director fo r  Adninistratioa and Services, Lt. Col. A.PL Betts, 
reprts to the Director u t d  acts for him in edmfnistrative matters. 
o prsoisnel of 7 aird occupies U C O  sq. fS. of office spice in Building A, and in the 
f G t u r e  n i l l  requiro perhaps 24CO sq. ft. 
has tho folloaing groups: 

His office has 

"be Aaministration and Eervicss Division 

1. Grow k-3. under Loris Cardner provides all necessary services required 
bj the rest of the Laboratory in Fbotography, bluewinting, Notostating, 
mimeogrqhing, End other form of r;ul"vple repmduction for drav;iys or 
documents. At t h e  present tilcs the Group has 8 personnel of 16 and is 
occupjing, under verg crmdod conditions, 3630 isq. ft. of spce on the 
first f loor  of PuSdiag T, TA-1. 
orgsnization, arzd the majority of its cork I s  done for the IjGcuient Room, 
the Central  Meil and Records GroPp, and the  various drafting room, it 
should veferebly be lccated in the Engineering Division offices of which 
it ail1 be m?.dG B pzrt. In any event the Group till Eeod abet double . 
its preseat spsce allotment, or 7400 sq. ft. 

S k c e  the Group is pu-el~. u service 

8. . 
2. Grcuc A-2 zznder J. V. Young is respcnsfble r"or the kandling of all per- 

Gonnel utters for t t e  Laboratory. 
2usinoss Gfficc. Tie Group has 2 personnel of 51 enr! occupies 4300 sq. 
ft. of s p c o  In Euilding PI:  plus 128C sq. f2. in PI Annex. It n i l l  
shcr t ly  acquire en adciitionnl 2000 sc,, ft. of floor space in a proposed 
eddi t ioc  t o  the north end of Euilding k D ,  making 8 total of 7580 sq. ft. 
In considering plum for Fernanant occuFanc2 for this Croup, some consid- 
erat ion v ; . i l l  have to ba &iven t o  tt.6 desirnbil i t3  of mintaining an 
ozfico for It on Lors 6iznos !doso af te r  the Yain Technical Area has-been 
ncved to So9th izesa.. 'rlris m y  or m y  riot ?rove t o  be necesssry, but a 
pxd.IcA cfrn bs fcund in ! h b  L'cKibben's osfice in Santn Fe, where per- 
sonscl meke t h z i r  first contact v:it). the Ltboratcry. hlso tc be consid- 
ered is t3e pssitilit!; i.:?nt its oprotions may be merged with  those of 
the Zio cad Ir., E. C. Forsonnel offfcas, but for the tine baing, 8000 sq. 
Lnf. may bo used. os a design fiLwe. 

In tkis it u;orka clcsely F . i %  the  
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3. G~ciy2 3-1 rnder G. P. Scliulta is  rezpmsible fo r  providinE all tho 
necess- technical shop zervicos rsquirad b,y the Lsboratory: 
aho?, toolmakine, steetzietzd, hcat treatnent, foundry, p t t s r n  -king 
an6 glassbloain,c, 8s cdl 2s ths  suporvirion of contract .;.iorL cu E Q ~  
chincs, equipma8 azd supplies of a technical mture xhich are  either 
Fil"ch9sed OF maiiufacturad to order ctitside the Laboratory. 
A"unction has r e s u l t s d  ia the building up of so Engineering Section under 
R ,  I. E o ~ ~ e s ,  iyhich alsc does niscellaneoua jobs of design aork and draft- 
ing bo&& for geoeral us0 and for azork v;hich is going into the abops. In 
the future organization 03 *he Laboratory, Group A-3 o i l 1  be trhnsferred 
to  tbe ihginescing Divisfon. The Group has a parsomel of u9 and 
occupiss 62,000 3q. ft. of q a c e  in Euildings B, C, V, FP, ET, R and Y 
i n  Tne Kain Technical Area, while also providing personnel for the 
Graphite Slop in  Sigma 2uilding and for ssveral small gadget shops main- 
tained elseahero for various techaical groups. 
pmoncnt occuFancqr ehould prefercbly 50 under one roof for ease of ad- 
ministration, sgein with the pxsible exception o f  the gadget shops noted 
above v;hich con more conveniently be placed near the oprating labora- 
tor iss  of the  ~TOUFS xhich they serge. 
i ca l ly ,  n b c i l d w  of 100,000 sq. ft. should prove adequats, 

GTOW .t-- unier E. S. Allen is respcnsfble for the procurement of d l  
itens required hy the La'ooratoxy, fro= office a t a t i c ~ ~ r y  and supplies 
tfirougii t o  tho  uost expnsive and complicated of technical aprsatus, 
together with U J ~  raintensnce of stoakrooms and warehouses, and the keep- 
ing of property records. A t  tiis prosent time the Group has a parsomel 
of 196 end occu3ies 9000 sq. ft. of o f f i ce  space i n  Buildings P and Pl, 
togother s i t h  some 19 warehouses totaling 91,500 sq. ft. located in TA-1 
and TA-31, plus 5 huhents for chemical ohroge zit TA-21 totaling 1300 
sq= ft., fcr 0 &rcnr? tota l  of 101,800 sq. ft. 
quarters Tor th i s  G ~ O U F  sone consideration will have to be given t o  the 
recctiving and ship?ing problem. 
from SoG;th Mesa dom through Sarkiia Canyon or EortaIldad Canyon t o  Stete 
Route #4 or to  t h e  possible rail. heading xhlch may be constructed near 
Rocte #4, it sill probably be advisable t o  have receiving and shipping 
f a c i l i t i e s  bui l t  8s far t o  t b s  east  as p x t i b l e  on South Zesa and possi- 
bly the vsrehousing as xell., ~ h c r e a s  tiia Group offices and stock rooas 
should be placed a t  or near t h e  entrsncs or administrative usnter of the 
Technicel Area ccnstruction en Soutk !?em for convanienco t o  t b e  rest of 
t h e  Laborrtory Farsoanel. Eeveral special problems w i l l  enter into this, 
such as prevision for'rr.stcl st,ock used by the  fabricating shops, glass- 
ware acd choniccll stock used by t h e  various laboratories, and electronics 
stock used nostly by tl-e Llectrcnics Croup in Y Division. Also, because 
of the wqredictable vsci;rion of ;nonth to  nonth procurement rssulting 
from the institution r;f s p q i a l  research or developent prot,.rems without 
much pr io r  notice,  considaroble zpce shculd %e l e f t  i n  a l l  of t k i s  
Croup's ir?stsllations for possible expansicn or altaration. A5 an est i -  
mike,  hos.;evcr, totel opecc rcqrriremeit.s should be about 120,000 sq. ft. 

machine 

This la t t er  

Spce for the  croup'^ 

Unless circumetances change rad- 

4. 

In planning permanent 

If e Fernsn3n.t access rozd is built 
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5. Gsoun &5 w-der R. C. R i l l  is chrged K i t h  the handling of mahtenance 
and ccnotrrrcticn poblozs €or a l l  or" %be Lsboratorg except TA-16 (S 
Sits) . ft r"urnishs3 engiceericg ad-rice; makes Torking drawings for 
minor construction j o h ;  l o r s s d r  a d  follows through oil msintenance 
m d  cmstmct ic i l  jobs; keeps rocozds of space occugicd by the o%er 
Laboratcq groqx; md in gezeral flwnishes engincering liaison batween 
the Laboratory, %!is main-nance and construction coetrzctors, ami the 
A. E. C. Operationo Office. Fornerly *the Group %as responsible for the 
opera-Lfon of the Technical hinteAzaice :hops ip Building R, and since 
thz f.:aoager has indicatsd h i s  bs i iof  that these maintenance ac t iv i t i e s  
should e-Jantually Ba restored t o  t le  control of the Laboratory, it i s  
i igbly probsblo thak Croup A-5 =ill again resum r e s p n s i b i l i t y  for 
thm, Bere again, es io tbe case of Groups A 4  and A-3, the Tech 
2iaintenence Group =ill find itself' part of a Laboratory Ehgiueoring 
Division bj tho % b e  this coae6 to  pass. 
sancel nmbers 17 End occupies 3100 sq. ft. of  osfice  rind drafting room 
space in Building By TA-1, but tne p s s i b i l i t i a s  as not& above nay well 
nean an eventual personnel of severe1 hundred and much edargcd epce  
requircmonta. 
space occupsncy  ill probably be necessary, in that the Emin shop area 
should [.e sitmted nesr the michine shops ond the zardocsing ersa, 
rrhereas tho of f ices  and drafting room3 should be in tke e b i n i s t r e t i v e  
center of t h e  ?inin Technical Area ror convenience to Laboratory person- 
nel. 'EJso involved i n  the off ica location pill 'be convenience of rela- 
t i o m h i p  v i t h  the A. E. C. Oparetions Of€ice and possi'oly with Archi- 
tec%s-%gineers and contractors' offices. These lat ter  ail1 probably 
b3 situated =holly or in par t  outside of but inmedietely e6jrrcent to 
t h  entrar-ce to the Xisin Techniczl Area on South iGese. 
~cse3, H f a i r  o s t h a t c  of the Gr~up's requirecents xould be 6000 sq. ft., 
no& counS,irzg posoiblo shop noeda. 

A t  the preaont time its per- 

As in the case of  the Procurement people, LL splitting of 

Fcr design pur- 

6. Caom A-11, the Business Office, under A. E. Dyke has the responsibll- 
iC,ios rrotoZ above. .At tht. pzcsent t h o  I t  has a prscnool of 28 and 
occupico 3400 ~ q .  ft. of of f ice  space i n  Building P'. 
fuctions are retained uninpsired K i t h  pssi?)le slight additions, it 
g i l l  roquira apl;roxioatelg. double its present floor space or 6800 sq. ft. 
for e f f i c i ent  operation. Iitmevzr, should the Project ever change to 
single contractor operation, the Eusinoss Office would expnd  onornous- 
ly, os indeEd F;ould all other administrctive functions, since most of- 
tbe work nom handled b;r Zia C 0 n y . a ~  would be lcmped together K i t h  that 
now hendled ty the various Laboretory administrative groups. Tha loca- 
t i on  of tbis Groupls perrmncnt quarters sho;rld ba i n  the ad~inistrttive 
ccntor of the Tcctlnical Ares on Scuth Mllfesa. 

If its presaat 

7. m w ,  Czntral Eafl end Records, w.der C. S. Chall is  is resFcnsible 
fcr the hsndling of all incoming 0r.d cutgoing Laboratory correspondence, 
t e l e p n n s  and teletyFes - with tke excFption of thcse ;or the Patent 
:.dviscc znd the Eusimss Cansger - 03 sell as the mansgisg of the 
Dimetor 's  fi les and other central recores. A t  the FreEect tine ths 
Group 38s a pcrooriel  of 27 end occupies 2680 sq. ft. of office apace 
in  Euilding C. Its p m a n e n t  qtinrters should be closely edjacant t o  
thse  oi t b  !Xrectorfs office in t h e  Technical Area on Scatk Gesa, and 
it nay c d l  bs feasible to es tab l i sh  a lereo vault  for the Director's 



fi les and o%h@r docmsnb i n  the bzsement of the centre1 adnfniatration 
SafldiDg, t7it.h olexi tor  cr d m b  nai'tor oervice A& the orfices above. 
Certainly %hi5 Yi-ouid ler?d a gaster security,  thcugh prhaps not as 
m c h  convenience es is tho case now. 
ities, sbich non tak6 up 1000 sq. r't. of spce,  r i f f l  bs elinhated by 
%ha end of 1947, bEt. w i l l  probably bs equaled 
requirzszents, so ths overell Group requirements w i l l  renain et about 
t h e  present rib-@ cr a l l t t l e  higher, say 3009 sq. ft. 

The praocel  nail h e n d l i a s  fac i l -  

tho increase i n  vault 

8. It is qi-ke p s s i b l e  t h a t  a U  the ahhistration and office a c t i v i t i e s  
of ci Division, together with the Dinxior's office,  and possibly the 
2anager?s ofrlca, can be housed in e single bu i ldhg  of tso or t h r e e  
staries new %he enersnce the k?aia Tech Area on South Pesa. The 
buiUi.n-g, as previo-ilsly noted, should have adequate storago vaults and 
other iiandlicg recil i t ies for  mail and docments and probably for  tele- 
type and telegraph comuication. 
rzdio rl=d television requirements should €1130 be considered. 
bo Vao case with other office buildings i n  permanent construction, the 
E ~ S S  of tta building should be o f  steel, concrete and masonry, Eith all 
gsrreral. office sections divided up by standardized mtcl par t i t ion8 
atich can be altered a t  wU, and with trpical color scheme imposed 
that w i l l  porni t  Zroqusot alterotions without the necessity of Faint- 
tad repainting. 
a cafeteria or restaurant of suf f ic ien t  size t o  handle those parsons 
uhc prefer t o  est one or Eore Eesls a t  the  Lobraby.  Also in or near 
t o  t h i s  central administrative building t h e r e  should prfiaps ba located 
the o3z"ices m d  other fmctions l a t a r  to be discussed uuhr D DiTision, 
such a8 tho library and document roo=. 

Considering future davelopnents, 
As w i l l  

In or close to this ocntral structure thore should be 

. -  
C. GX Division under Eric Jetto is rw3pOEsibl8 to the Dkector for all neces- 

oarp research, develapent and yoduotion viork requfred bj %he Loboratory in tho 
f f e l d s  of general chomisisy, radic-ohenistry, metallurgy and refractories. (The 
Division is rLot responsible, hozevcr, f G r  the chemistry of high explosives, which 
is under X Division.) The Division oZfise, plus i t s  associated service sections, 
has a p r s o n n s l  of 88, sal heve 105, und occupies 50,170 sq. ft. of spaca. 

1. Ciroun CIlft-2 under C*  F. Mets is prberilg a servfcs group rcepcsible  
for the running of chstever aonlysae am needed by ot.her Laboratory 
gzoups. 
t o  spectro-chenicsl analysis. 
etenixel2.y b a v ~  2-39, and occupies 6490 sq. ft. of spacs h D Building 
and its sndlcr  satellite structures. 

t?eth&ologies enpbyed rage  f'ror? o r d i n q -  q w l i t a t i v e  analyeis 
!be Grcup has a personnel of  24, a i l l  

2, Crorin under J. P. Lsmons is responsible for rosearcb and deve lop  
nent  in g e m x l  cbaaical nethcdology. 
a i l1  ovsn tua l i ?~  hzve 13 t o  15, 2nd occupies 2170 3q. ft. of space in 
Euilding D. 

The Croup has a prsonnel of six, 

3. Croup CY,%-3 ur.6er D. T.  Vler m a  12. G. Eomm is r e s p n s i b l e  f o r  the 
~ocessary chemistry scrk in connection r i t b  the deva lopent  and nanufac- 
t u r e  of f twckina. i2  The Group he3 a psrsonnel of 25, will have 32, and 
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4 .  bmuc fi,,Iz-4 d e r  R. K. Spnce i6 reoponsibh for  t he  radio-chemistry 
work raqcirod bj tbo LzSorstory, not so much in ureniu? and plutonium 
cbemiotq 93 in *As chornistry of  highly radioactive isotopes 02 other 
elenants. 

CSenistry F h i l d b g  ct Ti-10, (Bqo Canyon), together with about an 8 C m  
of land st T&-10. A portfon of C'a-4 persomel w i l l  be separated soma- 
tins +a Daceabr ta f o ra  a neE soup,  CLR+LO. 
over rsspnsi3Flity for the Tk-10 chemistry processes. 
fzon C L Z I ~  TAXI. not effect the t o t a l  personiioi aEd spacs requirenents 
glvau. 

5. ,&cur, CKR-5 under A. S. Coffinberry is responsible for $grsics-netallurgy 
atucfics in comecllon sith tha basic proparties of the rare netals ban- 
dlcd a t  t h i s  Laboratory. The Group has a personnel of 9 ,  =;ill have 17, 
an12 cccuFlcs U C O  sq. ft. of space in Building D. 

Tho Grou? has (i prsonrzel of 36, v i l l  have 56, and occupies 
313,393 ~ q .  fZ. of SFeCe b Buildings D, D-7, 8 a d  U in TA-1, and the 

This group is t o  take 
The sepratioa 

6. Ckoiia ~?,%6 unclor J. PJ. faub is res~onsible for the f3briceting of 04235 
into various shqea shfch EBY ba rsquired by other Laboratory goups, 
togotha? w i t h  the service fbctions required for tho supply of tefkac- 
torles, plastic, sixltered carbides, and other EFacial fabricated items 
rsqulrad 
bme 42, and cccqies 13,ACO sq. ft. of q a c e  in Building. Sjgrna errd its 
fow snzl l  satellite structures in TA-1. 

&@UT: Ct'R-8 under R. I]. Baker i r  reepnsible  for p r i f l c e t i o n  pocesses 
involving the handling of 0-235. The Group hes a prso.mel of 20, =ill 
h6vc 31, snd occqiies 3300 sq. ft. of sFaca in Buildir@ D and M, TA-1. 

Gsorzn CER-9 under E. F. Hemmel, Jr. is recgonsible'for metal # ~ y s k s  
studies involving the behavior of various metals under extreme conditions 
of teiqerature and rressure. 
10, and occupies 3256 sq. ft, of space i n  Buildings D and P, this latter 
occupancy including the use of t h e  high pessuro ges equipent and gas 
llquification oquipnsnt vkich is installed there. 

the Laboratory &TOUPS. ' h e  Croup has a p r s o n n d  of 31, will 

7. 

8. 

The C ~ U F  has a personnel of 3, w i l l  have 

I 

9. Grout C:)X-11 under F. X. Fittmen is reeFon6ible for tfle processing of 
plutonium in all its stages. 
53, tnd occupies 23,600 sq. ft. of epce 5.n TA-21, (DP Zite), utilizing 
essentially the e n t h o  xeet area of the site, with tho exception 02 the 
five storage ht.ments'essig;nsd to Group A-4, t t o  space zssigned 50 Zia 
mkinbsnncce people, t h e  zerek0uE.e and maintontnce offices essigned to ' 

tho Ct.?? Division office, and o smell area roservsd f o r  the CDR-12 Group. 

Grci:, C!,%-12 under 3nm3 "rilhj is responsible for tho heal th  sefety 
aspacts of t.he Oivicicn cork (essentially t h e  s t i m  r e s p n s i b i l i t y  that 
Lho !ktlfk. Div5sion uod3r Iir. €?cny;ebnonn has for the Laborctcry as a 
I'.hd9)= The Croup 58s a personnel of 34 ,  v g i l l  have 4 3 ,  and occuFiea 

Tne Group hac a Fersonnel of 50, w i l l  have 

10. 

-. >:# 
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455g sq. ft, 03 spice in Euilding D and its satellite structures, 
together v i t h  solall space allotnents in tho, various other C!.IR Division 
a~o~sr*Lies.  

The v;ork or" t h e  Division takes piace in four nain areas. 
one is E) Building and its eight associated smaller structures, D1 
t,f~ou@i D8, in TA-1. 
the rziority list, but it Rill zequire such ssecializsd design treat- 
msnt tha% no discussion is in  order here. 

The first 

ReFlacenont of ais building group comes high on 

The second main-area i a  Sigma Euilding v i th  its four r r m b l l  additional 
~ZlrucCVmss, Signs 1 e'nrcngh Sigma 4, together s i t n  tho ncijaceot graph- 
ite ::'arohousa, ahicii acts  as a soazce of E U F ~ ~ Y  for the grephits shop 
in Sigmr: Building ,moFer. In t h i s  arsa i a  carried out tha 2abrication 
of U-235 into.various shapes, together ~ 5 t h  the research and develop 
maat work required as beckground for tkis nork. Iiere also is done the 
fourdry 3115 fzbricstion work on normal meniun - usuelly termed "tub- 
allor" i n  Lahretoqy parlenee. In other section6 of the building are 
the graFbi!a shop ~ h l c h  is  opzratod by Group A-3, cnd Ehfch produces 
a l l  the g a p h i f a  molds and other spacial pieces required by the 
Division QS wsll as sone of tha mackinsd graphite pieces required by 
the PIipics Dirision, plus several shops and laboratories devoted to 
d o v e l o p a t  aothcds end rnamfiicture o f  refractory items, crucibles, and 
Ghs like. 
i ca l  testing and in the manufacture of many items of apeah1  Flastio 
cospcsitions. In the near futlure contemplate the erection of a h r g e  
addition t o  tie rest end of Eigrno Euilding, rhlch w i l l  be devoted almost 
entireu to developnent snd production work 03 U-235. 
addition t r i l l  probably be of the order of ti h a l f  &lion dollars, but 
it fs needed lsrriedfately arrd the Director doee not believe it feasible 
that  ccnstruction of this particular building should rxaik tho main ra- 
construction work for the central t e c h i c d  area on Scuth Lliesn. P l u s  
for *is w j l l  ba subrtitted c to r t ly  Iihrough tk.e usual channels. Cnc8 i f  
is conplete re con afford t o  make S i g n a  Building opretions the l o s t  t o  
move to South Kesa. 

Sons -snell service work is also done i n  wtal lopaphy phys- 

The cost of this 

%?e t h i r d  mein opsratirg area is DP Site. 
nica l  lciyout of sona 35 bufldings including ti laundry, stsan plant, 
vsuit  ar-d soveral service shop,  b addit ion t o  the office end labma- 
tor3 buildings. 
cunborsoine nethod of prccsssing the rork v:tich had t o  bo accomplished 
in t h e  Zest  Arec, and mny iapxmnsnts since effected have been end 
are continuing to reducs the working space necesssry for the baoic 
glutonim fabyicctdq prcceases. As c result, certain portions of the 
plant liZTJc grcciuzlly kccna  n7ei12.'ole for assignment to other ~;.OUFS. 
For example, a porticn or" Euilding; 3 in the Eest .kea is nom being re- 
moeeled for tho u s ~  of Cronp CLiR-!, and a smallar addition, already 
requzsAed, T i i l l  Le hilt ct one s i b  to be used as o s p c i a l  counting 
v n d t .  Ge con expect t!;is F r o c s s  t o  c o n t i m a  L?S thc k s l c  ~ '3 r l c  crig- 
inally essigned t o  the p i t e  grsdually requires less and less spce for 
its fulfi l lment,  although developnent aork a i l 1  ccntinue to expnd into 
some of t h i s  space. In the E n s t  k e a  the situation is not quite the 

The s i b  is a complete tech- 

1"r.z plant a3 originally designed utilized a relatively 
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sane. 
a l l y  z small lxtch FraeeEs, and no cay has ; Y e t  been fomd t o  S i c p l i Q  
16, that less spnca Y ~ U .  b5 required. 
duces a nush hi&er degree of contaninstion on floors, 7;aI.l~: equipneat 
and clolbirg 2han is t h e  case in the \\est Area, end greater sorkhg 
s p a x  mst  be e l l w e d  fcr esck psrson employed in the tschnical process- 
ing. 
can ba effec-ked in tho r'orosesable xXture. In general, tho chole sib,  
icclc3ing both the East and Root Arees, I s  of excd lent  coretruction of 
a pam,emnt nature. 
ccn be frequen-bly dscontemLnated to a reascnably satisfactorjr degree. 
Equipnest ydiicb hccms too highly cozltaininaled msf be removed and 
burred or otherwise disposed of, 
lation ducts v.%kh Q:U Frobably ham to ba replaced f r o m  tima t o  time, 
but sincs these are nounted on the building roofs or on tres%le cork 
outside the taildings entirely, t b i e  need cause no great complication. 
Iil fcct, soze work of th i s  nature has alrezdy been acconplfshed a f  DP 
East, i7here the original exhaust risers fros  individual lab hoods have 
been replaced ai* stainless s"4el risers. The only basic drazback to 
conui6erinq the sits psrmanent, onco tho Kafn Technical , h a  has been 
moved t o  South aesa, i t3  the fact that t h e  only possible road connection 
t o  it rfil of nacessfbj lead tGrough ths centar of the comunity. Pos- 
sibly t h i s  one objection can bs aycided by extending the TA-2 road in 
Los dlmos Canyon on eastward pst  TA-2 t o  sew point o p p s i t e  the DP 
installation and thsre constructhg sme t3pe of  cable car inc1b.e or 
elevator up to  tha site itself, so that all har?dl iq  of activo natcrial 
of any kind could be dons by wan6 of this mecixnlsm, ratber t'nm hav- 
fw the material brcught directly in to  the site though the community 
by tmck or cutoinooile. 
thought, inasmcb as  samethirig of the  order of eight n i l l i o n  dollars 
has draedjr bsen s p n t  an the site. 

The fourth area of oFeration fo= tine Division is a t  Eayo Canyon =hero a 
small section (soon to bacome Group CKR-10 as cotcd a b z e )  handles the 
radio-chenistry coimec ted w i t h  the e;rtroo..ely active sources vkich are 
raquired there. Tiis section d s o  util izes some laboratory and of f i ce  
space in Euilding E i n  the riain Technical Area. It is quite probable 
that  all or most of this type of mdio-cbcnistry work c i l l 3 a  center4  
st the technical area xhich amt De hilt t o  replace the Bayo Canyon 
Site, probably zbou3 two years from new. 

Considsrifig tEe Division opertl%ions as a irt8o2.e, the  bighest griority 
xork at the ~ ~ 0 1 e n 2  is tho Sip.a B u i l d h a  Addition, 
1i:sinu-s design cork or- a roFlocenont for t h  present D Euildine. and 
its snallcr sa teXlite dxustures. 
3uSdLig shc-dd he Lha f h a t  to be comrjletcly designed and orectsd a8 
p r t  of *,h$ -,ernanen$ E O Q C ~  Kesa in:4sllation. 
t h e  zs-5csi.p 
Gent tIWi; w-dzr ray as 8 r@SFGnSibfiity or' CMR Division i t se l f ,  and which 
rill pmbcb1-y be givcii to A. A. E. for etsnt.d31 contract dracings. 
Few",- and much fwther 000;n t t e  list i n  priority 21'8 tho general An- 
povcxents a d  additions xtich a i l l  33 roquired to nake DP Site an 

Here tho nwk, a highly spccislfzed "urchin" process, i s  bseic- 

The mtare of &the ~ c r k  slso pro- 

It 18 extresely dubioas that any reduction in the space reqcired 

Interiors are h98Vily plastered and painted and 

Th8 same holds trtle for exbaustventi- 

The con&leration is certainly r;ortb aoze 

U. 

15. 
Second is t h s  :are- 

In a l l  probability t h i s  nar chemistry 

n ird  in F r i o r i t y  is 
or" t ! ~  S a p  Ccnyon c k m i z t v  procszs buiiding and e q u i p  
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adnqmto a d  satisfactory permusst o-prating location, these latter 
hcluding,a3 notad abova, 30~29 kind of elevator or other mans of' 
tzanuForh-bioa frca the f;roFOSe?d rotid in Los A l z ~ o s  Cttnyon up to the 
site i%salf. 

D. D Dkvision u d e r  R. C. Smith i o  resFo?rsible to a e  Directar for the j ro-  
vision and n o i n t e ~ l a ~ c a  of all ^,ochn?-cal documents including ehe "Technical Series" 
and the dead Pi les ,  together uith %he provision of a history eerrics, a legal ser- 
vic0, 2 revizJ: and declcssif icst ior ssrvice, a hchnical  Sllust.ration and art ser- 
vice, the mzinteaance of a techicol librsry, ara tke control al" diesenination of 
ctasoir"f6d i d o m a t i o n .  1% is also responsible t o  Kaehington for the handling of 
311 ~ a t s n t  sattsrs ar"r^zctLng t;ke Laboratory, End to tkis end in addition Lo "tho 
offico force maintai~is a &aft- roo3 *to rake uy the nocesasry pztent drarrings, 
8 hig;hlp specialized art. A t  -tho peseat tisc tba Diirision'o activities are con- 
fined to  Building T in the F.kin Technical Area end i ts  persorvlel o f 4 3  occupies 
some 10,270 sq. ft. of office end -md.*t space. As indicatad above in ths detai l s  
concwmiq t h e  Ildminis-:ration and E.ervics Division, many of t ie  functioas of D 
Diwlsion could edvantageously b plcced near t5e Directorla ozfica in the perma- 
nsat Technicd Area on South Lesa. The Division also has cortaiil responsibilities 
at Sendia Base but these { r i l l  not concern ua in the r e h i l d i n g  of the Laboratory 
hero. ' b o  of the fcreeost desfgn probieas required for tho Division ~il1 h tho 
provision of a dignified and sinviceable library - by rshich, incidentally, a tech- 
niczl  ins-&i%~it?.on is often j ~ g e d  'q visitcrs - acd the  provision 03 3doqmte and 
usable docmmt VSLII~S, nhict latter should conr"orm p e t t y  much e0 the remarks made 
=der Administration and Servicss Division cbove. 

. -  

E. I3 DiTSsioi under Dr. L. E. IIenpelmnn is both a sex-vice and research organ- 
ization. l[n its service aspect it is responsible f o r  safety measures affecting the 
health and asU-bing of e v c q  eaployee of t i e  Laboratory, so fer as general hsalth 
is concorzsd and secondly, and more pofntzdly, for the ozfety of many or' the teoh- 
nical  persmnel z;%o are exposed in one cay or another t o  rediolcgicsl  or other 
a p c i a l  clienical haxzrds in the  course of their work. This involves the s ~ t t h g  up 
of standards for rimking Fericdic inspection of equipment and processes and the. 
carrying out of physical exanhations, blood counts, etc . ,  for pezsonnsl who have 
had any chance whatever of being exposed to the above-nentfoned hazards, (including 
at times Zia Conpaay and const;ructior! contractor personnel, as well a8 Laboratory 
personnel), and in genom1 making sure thrcugb these health safety act iv i t i e s  and 
t i e  keeping of records corcoraing them that I;ko Laboratory or the Atmic Energy 
Conmission w i l l  have as l itt le chanca as sossible of being periodically oxFossd 
to damage sui ts  for arnocn'c,o running up in'% t h o  ni l l ions ,  as tho result o f  what 
people - formrljr enployses here - m i q  fomy has happned t o  then durint: their 
pariod of GEplopent. 
to carry fcnyard in\*eetigaticns on the man? biologiczl e f fects  of rhdiation expo- 
sure && of :-adioactive d ~ s t  inzested into onimal bodico or tirsuzs and other simi- 
l a r  phenonsna ri;ich bear Fer7 Ukcct.ly on the stzndards set  up u.n2eim the various 
safoty servicso. E-3~0 im-o?-vod in the research propa3 is t h e  coopration aitb and 
the  t ra in ing  of jxmy rad ?!evy nadical ~ m s c n n a l  G ~ O  nil1 bs connected in any ray 
Tith  Cfie limdIifi6, ta s t ing ,  CY us0 of stouic .;-sspns or l"issicnab2s c a t e r i d  i n  any 
form. A t  the ~zssr=r.P. tk!ce the Division offices ara on the seccnd f l o o r  02 Building 
S in the iloisl Technical Xrea. Ths basic service labs are in Euildings A, Q, and W, 
i n  TA-1, a i d  the reseurch and Lreining functions m e  being carried out in the 

In t h e  research F ie ld  tie Division's responsibilit ies are 
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Hedical Research hboi.aZol?j recently =de available by tho daboreta reconstruction 
of t;r.o fomzr karrscks OD 9?& EL. 
ter trio other convsrted barracks wlt.I; mora lab faci l i t ies  i rsf Icd. lsd therein. The 
D2vislon also naiiitaiizs a nwso and first aid roca a t  T2-16 (S S i b )  2nd another 
at TA-2l (DP Sib). A spacial ving bas k e n  co~~-i;lucted OIL ths hospital for the 
uoe of the Divisioa in required 'lrostn hospitalization of Laboratory en~loyees xho 
are under exemination a t  pricdic intervals to be'mrmine rrhether or fict they have 
abeorbad eny redioactfve aa-terial into their bodies. Tim Divisico has a personnel 
of 72 at &e pzosont tins and occupies 15,720 aq. ft. of office u d  lawrotory 
s~aco, plus the bospitzl  ward nosigned to it. Current ~ h n s  for '&e Divioion call 
for the esbblishmsat in the n m  pe;maent hospital of  an elaborats clinical and 
research inoLaLla%fon to ta l l ing  26,000 sq. ft., ahere tho main k t l k  of the 
Division's ~ w k  n i l l  be done. 
for then in t h e  prnenaot, Teckuical Ares to be bui l t  on South Lbsa. Unlsss s m e  
drestic change is n3de in these psen'c plzas,  the A. A. E. sf11 have vary little 
work to do in basic design for this Division. 

P Division, fomerly under Darol F r o m  but recently put undar tfie acting 
leeders'nip of Earshall Hollocay, i a  charged vith rzsponsibility to the Direutor for 
the designing, testing, snd c e r t i ~ h g  of accuracy of menufacture of c~rtain compo- 
nents of tho atonic borab, and r i t h  doing the necosa&ry research recjufred to success- 
fully carny out thesa rssl;onci5ilitios. Ti;ls reseerck extends l n t o  the fields of 
electronics, high v e c i s i o n  optics, high-spsd motion picture fiotography, ligdro- 
dynmics, critical ass6zblies, and some pure nuclear physics, K i t h  e l l  o f  the  above 
inplenented from t ime  t o  tine bs exprimants using reltitively large amouts of high 
explosives. 
Gsma ard its s a t a l l i l a  Gn-ima 1 (formerly 
per-heatal activities azrried cut at n numbar of cutly4bg sites, as w i l l  be indicat- 
ed in t h e  sections below covering act iv i t iee  of tke s e v a a l  groups i n  t h e  Division. 
The Di~ision offfco has e personnel of 5 and occupies 5850 oq, ft.. of space in 
Building G s m a .  

To %his  lab there r . n l  b3 aGdod l a t a r  t h i s  nin- 

Only reesonab13 axill insta l lat iom will be required 

F. 

fn general t ke  operaticjns of t h e  Division are centsred in Building 
as the icekcuse) in TA-1, r;ith ex- 

T l i s  should bo su2ficient for the future also. 

- _  

. -  

1. Gr9un M-1 undor F;. C. Brlght is responsible for the physical desiga, 
procurensnt, measurement, and prccsssing of certain metal components 
used both in m d  in connection with tho borob; and the %raining of 
USFP pr30W.d.  
sq. ft. of sgace in Euilding Gama and Srrilding (Inma 1, and d s o  has 
the u i e  of part of %to TA-26 (D Site)  storage vault. 
azc that the Grcup F i l l  ba expm2ed 
little nore than t K i c c  the office, lab and shop 6pace it nofs occupies. 
A possible additimal responsibility v i l l  be the mainttiiofng of 
msem devoted tl:e Wrts,  spcisl  esseablies, etc., of wsrious 
rCOdel6  of the atonic Sanb for d;icb a t  prrsent there  is no provision. 
Such ti msem FDS p,-ojscted Tor :I:@ first floor 03 %he froFosed new 
Eui1din;- L, ecticn on ci.:ic% has s b c e  bsen nitindram, w l t l .  the p.e- 
l i i l i C b r y  ~ o r k i ~ l g  d r s z i q s  fiou located in the A, A. E. f i l ee .  N1 
told, tko Crocp's zequirzmstts should bs o h u t  10,COO aq. ft. 

T1-e Group has a porocanel o f  12 and occupies 4300 

Tte prospscts 
ab0;xt 3% and will raqrire a 

2. Grov.o %2 utrder 3. E. Schreiber is responsible for  the testing of 
c r i t i c a l  essenblies of redicackive material, both bomb coiqonents and 
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oxporkientd asaen3lIes. 
eseoxiAy building at U1-18, ( Pa j z r i t o  Cawon Lsboretory ) , together with 
Lab, 3hop cam3 storage space tbore and in Gansa Suildbg. Tho Group has 
a p r s o m e l  of 23 and occuplcs U,S50 3q. Zt. of speco. 
L 03s ssasnbly build5ag is of permaneat conatrrction, but t5e cons-lruc- 
tiGn of a sentry building and a vault he3 been reqwstsd m d  presumably 
thse stmctu*ea should ba c o q l o t o  by next smmr, 
thes the Gzoilp nffl rcquire a azrehowe for sachZnexy acl other e*qer- 
&Gatel equipment snd in due course w i l l .  require a replacement of the 
present loborat- bailding nith a psmmcnt stntcturo. AOout170000 
sq. ft. of new construction should bs sufficient. 

For Lbs3 ~ ~ p s 0 3  tho Group hi36 a pamanant 

A t  TA-18 ow 

I n  addi-lion t o  

3, GSOUD 2-3 u&er Do P. &cKE.an is responsible for the developiceat and 
i m t h g  ~ o r k  on the ffuSchin,ff together rrlth tho research necessary b 
carry out 'chese responsfoilfties. The Group has a pm30nnel 03 11 and 
occupiss "I80 ~ q .  ft. of office and leboratorg space in Building Gamma, 
and at  the mochp and electronics equipmenE testing area at TA-l3;(P 
Site), znich latter a l b ,  a6 notod in the previouo plamirig report, vias 
Zomerly used for explosives %es% f l r b g ,  
Gn very important testfng work at Rtinity Sits utilizing unaergrouud 
chembors d, if jresent plans go tkoqb, n i l 1  require tha conskmtion 
of perhaps tnenty more eqendaue UnZerground chambars, each c s p b l e  of 
cmpletoly coatainbg 811 eqmrimental high explosiva cbargp of 25 Iba, 
A t  the  presenk tine ?;e are iM&ing of locating these chambats in eoae 
of tbs land to be acquied by %he A. E. C. betrreen the cask *mucdsry of 
the Project and the Rio Grantie, but no definite locations have yet been 
selected for consideration. In comectfon with the dzsigu poblem in- 
herent in the constmctior? of these chambero, iti should ba pointed ouic 
that sooner or h te r  tbe A. A. E. w f f l  have to undartakcc a basic study 
of design procsdures for s t r u c t w e s  of verlou3 aizss subjected efther 
t o  internal cr extsrd shcck, depending on the exporieental circum- 
c3t3nc03 under ~ h i c h  they are to operato. A h u t 1 2 , O C O  sq, ft. of space 
w i l l  b3 required by "Jo Gio~p, incldiag %be undergrotad chm'csrs, 

Gsoun 17-4 a d o r  S. W. S m ~ I s s  is respon3iblo for explosives oxpcrimenb 
u-lilioicg the ac-called %lectric method" of detonation wave de-ierniaa- 
tion. Tie Group has G pa~aomal  of 23 and bas shop, office and laboraa 
Cory spce in G a m a  Bzailding, "UogeCher K i t h  tb9 rihole of TA-4 {AIAph 
S l t e )  and TA-5 (Esta Sb), plus the mcantly comfleted firing pofate 
E and E' a t  TA-15 (R Site), totoling 10,570 sq. ft. 
dom som m5scslZaneous e:cperirnents in Ssndfa Canyon, but these d l  
prohblx '00 discontinwd b d 0 2 ~  the end of tho year. 
and ? a t  TA-15, together Bith  their control building and accessory 
i m t a l l a f i o n s  are es=en-tially psr,?rencnt end should not require much 
stuly, except fzcm *bine vicopoint of design usabili+j. TA-4, TA-5, and 
TA-20 (Id.p.?s, %to,  ar,d Sandia Canyon Sites) lie directly a l o q  one of 
tke routes proposed for o con3tructioa road and nay have t o  Le ralocat- 
ed in their entizsty, should *chis propsal go through. In &n;q ovent, as 
nentionsd in o m  former reyop't, thoy x i l l  nard to bs cornplotely rebuilt, 
m d  prior to thzir rebuilding thero nust b3 dave lop i  good design 

Tfis Group hes also carried 

e 

4. 

Tha Group has also 

Piring pints E 

_---- . ,*p. A- -- ----- _- . -  
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criteria fo-i. firing s i t s  E%ilizky 3snsll t o  m e d i k o b e d  charges, OW 
Zzom a fer, Fouiids q Lo cs mch 88 a Lon, 
dosfgil criteria ard tiidr ros-&*thg standards affl %io in direotQ 
a i tb  %ko s t ~ d i c s  m t s d  ctbo~i  for tko udorgrourd &embers uhlch w i l l  
be required br G T O ~  E--3. 
t i o ~ a l  prcccclures shculd a l s o  bo initiated in t h i s  oonmction vi'& re- 
gard to the design and locztion of mgezinos, cu%tlng and *- 
biiildirigs, assenbly 'cuiUings, aad control baildings. 
s%udisa 3e zay be able t o  davelop stonchrd dosigos applicable t o  cer- 
tain general t y p s  of expcrimmtal sxplosiva xark, p r h q s  gokg so 
far as t o  vork up standard design &avings for conduit b s h l l z t i o n s ,  
pull boxes, icanholes, i i r i a g  saucers) chargs platfcrm aad 3 ncnibsr 
of other itoias such os siren hs-ki;allotions, a= of which are now treat- 
ed as bdividtzaL -mof3lens a t  each Iirisg site, About 9000 aq. ft. of 
ne3 constmctlon &odd be zeqwed. 

WOUD E+ =der Donald L?ueller i s  res-mn3ible for tho n W ~ n  experiments 
at  !PA-10 (Bqio Csnyon). mi5 Groug his a Ferscnnol of 11 and occupies 
94CO sq. ft. of s p c c  io Gama Udg., Tk-1, and the TL-10 fb fng  sibs 
and =orking buildkga, not counting the ChmiGtry biiilding and its 
a%fendenl f a c i l i t i e s  rsinich are used b;v the radio-cheniots who propare 
the sources Tor the o x p r h e ~ t s .  Thsse exprinents, dosigned t o  m e a l  
certain facts about the hyercdynmic bohavior of zet8la, m e  condrrcted 
a ich  t h e  aid of extze~ely radioactiao s o ~ c e s  end sons 600 lbs .  of high 
explosive a t  esch experinsot. Tbe radioactive naterial used w i t h  these 
expsrhonts is scattered ~orna~kiat with each one, w i t h  the  rasult tht 
the area imediatel7 surrounding the firing pint is rendered unusable 
for nt'khcr work for a Faricd up t o  Q month, This d e s  it nsceesery 
that the Group have at. least four f ir ieg  points, if mything resembling 
a regular work schedub fs t o  b3 carrfsd on. 1.3 notzd in cur previous 
report, the area alloi;ed for fir- and the control and equipen% build- 
h g s  situated ab the firing pints haye proven reasonably sstisfactory. 
Hoaever, it is propsed that soa3i;ins ia %he naxb two years "the Eork 
of the Group bo extcndod to expsriants involving os much as t x o  t c k  
of high oxplosive tt each shot uitk even more h i @ l y  radioactive sources 
%baa are now u%iTized. This nil1 mean that each firing p i n t   ill b 
contminatod mare thoroughly and 7 , i l l  contaninate o wXer =ea about it. 
aftar escb shot than is noa the case, 30 tat the f i r h g  points for tho 
n w  site chich r l i U  ba required by tha t  f b . 3  mill have t o  be 1iior8 :vide- 
13 sopareted arzd F~U probably have t o  bo ciore ~ u m e r o * ~ .  L l r .  Yue11er18 
present e a t h a t e  is that a t  least eigh% f"ibg p i n t s  sap€ir*ated by per- 
hops bOO' intorvds :dLl be roquired for confincoua cprat ion of tbe 
proposod ne% s i to .  
fecilitics also bo requircd, Some ccnsidaration hcts baen given 
00 2ossibZe lacations for tho new sitz, End only threo major areas see9 
Lo be available. 

'Be devslopent of thsse 

Other stt?diee concerning Ia'mrrt9ory opsra- 

&os thsoe 

5. 

Some re-dssip of tho contzol sfid icctrmantation 

A3out 16,000 sq. ft.  02 aez construction sill be needed. 

n. One 03 the cenyon s e e s  Li the noztherr prC; of the  Project 
tormrds Santn C3.ari.a Conycn. 
rcscted by a nc7i roed oztsnding sestxerd from the presen% 
Espimola Road md rotild neces3itete abit o 15 ni l e  haul f o r  

This could presumably have t o  bs 
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b. h locntioa Right be eelec-bd sonechra in the gensral arc& be- 
t ~ e e s  Routa #4 Eprd thz Rio Grmdo in the tract 6kr0Tuy to be 
acquirrs by the A. E. C. 
does not pz0-m t o  collflict with  the vopcsed location of the 
contractor's con~tr~~c-Gicn anp.  
arzcugh thzt if the f ir ing  sits c o d d  be place6 rezsonably close 
Lo %e 3io Grando a i d  fragments from the shots allotwd eo fall 
thorsh, the locetion cculd still pseLbly b used. 

This location i a  excellent if it 

Even so, t t ~ s  area is large 

C .  ma ro~q$ tr isngle  of lmd btween Raute #A and the present 
southeast bmdery line 03 the Srojcct, d o 0  shortly to be EC- 
quirod br t h o  A. E. C., presents an excellent location in 
Rater Canyon with access *by road both to tho lowlsnd to the 
east and to tho higher xzesa land to the soutin for su3sidiary 
facxLitie& 

6, Grow PI-6 d e r  PTanlS EFll ig  I s  respnsible for the posecution o f  cer- 
t a b  sxjmrbssts designed to rev~al s r t i n e n t  data regarding shock R B V ~  
pheacnsna p*Qdk?ced by vnrioua sizes of high explosive charge f i r e d  
undsr spccid. ccnditions. The m3'chadOlOgy used is piwrw % t a b  of 
flzsh photography 
of an explosSon which takes plzcs behiad or Lo SOEO extsa t  e;;.oui?d the 
s ide of a bmkw or other hrr ior ,  the explosicn itself b s h g  @ob-  
pepbed refleetien in a r n i r r o ~  In *.e l ine  of aight of both the can- 
era nad the explooion. 0 r d i . m r i l ~  the t b e  scale immived is aore tba~ 
s ~ f f i c i s n t  f o r  the ci?nera t o  record t!m pPchre of the exFLodhg nEW8 
Q reflection fros  t h e  nirror ailoptly bzfore the l a t b r  is destzoysd by 
the expsndiw shock mve, 
of U'md occupieo 6200 sq. ft, of office, laboretory end shop space in 
Ganm Bcilding, TA-1, and a t  firing points A, 9, C end D at TA-15 (R 
Sifa) ~ 5 t h  their Q C C G L ~ I Q ~ I ~  buildings. Ti0 laboratory and control 
buildings a t  R S i t e  are temForar3 structures but should 52 serviceable 
for  evere el   ore years bsfore rephcenont is nacr8sar;r. Possibly sora 
re-plaming of the site t o  fit it f o r  the usa of the k o  group (as 
not& above, EL4 d e 9  uses the waa) in o  mor^ bf&cti7.0 fashion m y  
ba n~cessa.z.ry. 
be rsquirod for t h e  Group. 

Groun t!-S under Esrlyn 3r-w is respcnsibls fur spscial work 5n fhe 
f i d d  of high-zpsed Fhotographj- imolving the conatr~ci ion and opara- 
tion of vEricus typ3s  of k.fg!h-sgaed c ~ e r c 3  and tho dovelophg and 
anzljlzing of SGE!O of ths  ~ h o t o p i ~ i n s  resulting from th i s  p h O t O ~ B p h i 0  
t~ork. The Group hcs (L goraounel of 4 a?ld occ~piss SO0 sq. ft. or" 
office aEd ldmrntopj  spoc3 in Cani3 Euilding, Sono s l ight  expansion 
of GIS c p c e  occapied durir~g thz n6xt several years might ConceiYi3~y 
5e aatnfled by p s a i b l u  enlarpmnts in %hs scope of the ~;DT:< carried 
on by %he Croup, bst ao further comttzenks at any of the outlying 
technical arms a m  likely. 

nhich an armored camra is ussd t o  oecwe 8 picture 

At tle present t h e  the Croup has a personnel 

XLtxgetkr about SOCO aq. f L  of n m  cor.3trucliion a l l l  

7. 
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Gmuc P-1 ttnder J.. If, Limb i a  respansib19 for the design end coxrstruc- 
tion of a l l  the special electronic equipent required, not only by the 
Division Itself, but by the rest of the Lsboratory. At the prasent 
t h e  the Croup has a pSrSOi'15d 02 44 and occupies U,260 sq. ft. of 
office and &hop space i n  Bui ldhg  U. 
psrmanent quarters no unusual problems w i l l  be invohed &cause nost 
of t h e  mrk 6i@y requires F O C ~ S  of ncmd ccnstruction Inifh adequate 
aorlc bench space and with a multiplicity of electric powr sup,ply cir- 
c u i t s  for the testing of varicus eaeenblies baing developsd o r  mdsr 
construction. 
ing. 

When the Group 1s provided with 

One measurements lab w i l l  rsquire special a b  condition- 
Prohbl;. 13,000 sq. ft. of prcancnt constrlrctlon ~ i i l l  s-dfice. 

Grcup P-2 undsr L. D. F. Xing is responsible for tk.a opration o f  the 
ua'tsr hoiler a t  Til-2 (Omega Sit3). Tie Group has e personnel of ll 
and occupies 12,500 sq. ft. of office s p c e  in Building T and ia lab, 
offfce and .shop spce a t  TA-2.' The t7aL3r boiler was the earliase of 
thz e x p r k o n t d  titanic reactors and has been used os a good sowcs 
,"or neiltrer hem oxprinonls, as s e l l  as for studies ccncerning the 
nature 02 l i q u i d  critical essenblies ut i l iz ing  enriched uranium ,sal t  
30lutioas. Tho rater bo&i?r fs hocsed in a temporary b?l% capacious 
structure at; TA-2 to ahicb the permnent fas t  roactor edditfon was con- 
structed l a s t  year. Since t h e  Director I s  convinced that f218 whole 
Th-2 b S t i b t i 0 5  should 63 considered pemnnent, p;B are currently 
undertaking an 6ngin€eriilg a d  wchitectaral stzdjr of the Thole TA-2 
5nEPallntion riith a I3ind Comrd hFroTing and revamping th3 original 
tcmporxry r t rcc two t o  mtch inore closely in app2rancc and fmction 
&the permansnt fast reactor addition. 
have to be replaced zltogether. 
=ill b3 required Bo do nuch 3.n the m y  of &sic design study a% th i s  
site for Group P-2, though ccwoivobly if other experinentsl apparatus 
is wcr dcve1oS:ad for 5nstal l t t icn a t  the site, nco; houoicg ;sill have 
to be FrOvidcd for it. 

A f e w  years hence, 80ne of t b  ney 
It is not likely that the A. A. E. 

3. Crovn P-2 lmck~ iiicnsrd Taschek is x z p r i s i b l o  for e r~iscsllcny of ax- 
p r i m n t c  desicncd to ai6 nuctezr study ahich, h r  tae nos'; p r 5 ,  util-  
ize high-speed p r t i c l s  k s m s  froa i2x1 Pan de Grsaff machine in Bldg. W 
or the Cockroft-:!alton nrchim in 3uildfr.g Z. Tfis Group has z i  personnel 
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of 15 and occupies 355C sq. ft. of off ice  s,w.co in  Building U, in 
addition Bo 7350 3q. 2%. 5a Buildhgs G, 3, f; mil 2. 
qu33tioc as to t b t h c r  or not e:Qzrinsnts xhlch &re cwei l t ly  bzginning 
aay Torca tho x ~ o ~ a l  03 She Vzn ds Grraff a d  tha Coc'kroi't-YalZon ES- 
chines i'rorn %hir Fosent  T?.-1 locations Tell chead of their. n o r a d  
Flaca in *he rebr-lildhg schcdula, becauss or' extrenoly penetrating 
ncatTors nhich arc beiag produced by these experimnts. 
lack of necsssit~ for Lhfs sho-dd 'bccoma elem in tho next six ncnths. 
Ab least 12,000 3q. ft. of pmansnt constrtxtion =ill ka requt-od for 

Tbzs is SOQQ 

Ilecessity or 

%be Grottp. 

4 .  Gram P-2 md9r D. 3. Hstl is rss-xnsible for the ccnstruction arid 
exprinentd. ogsration of the fast reactor jwt  recen'dy com?leted a t  
TA-2. The Group has a pcrscnnol of11 m d  occupies 3900 so. fi. of 
ozfice and laboratory space in Euildlngs T and U, TA-1, plus 5G30 eq. 
ft. of Isboretory space in Buildins 1 a t  TA-2 ( Ornege Site) Eost o f  
t h i s  lattsr opzce is io the reactor Town addition sad its adjoining 
co3.t;rol rooill. It is extreEely unlikdy %ha% ilr. Hall a U  require 
much further opratLng s p c e  for some tircs Lo come end since his p a -  
sent installation l s  Fernznont, his operations 17111 reqltira l itt le 
attention froin the A. 6. E. 

5 1. Grcun P-9 under J. L. Xciiibbsn hcs been assigned the rssponsi'uility for 
the developnent, deeign, and cous.kwi;ion of a EOV a d  quite l a q e  
?an de Graaff nachine. 
basn prctty neU coslpletcd 2nd the locetion for its installation &elect+ 
ed, but the z"orzm ria? S C ~ ~ S  t o  be caught in aid-air &J lack of 8 def- 
in i te  docisioa oil the psrt of the Coraission t o  proceed; Kith construc- 
%icn of t h e  Van de Graaff; and Zbo location, or' course, is probably now 
s ~ b f e c t  t o  chmge by virtue of the dzcision that tha Eain Technical 
!flea i s  to  P Q V ~  to South Geea. Such being the case, Llr. XcXibben's 
Group is in somevhat of a quandary, from 7;hlch it can only be released 
by a decision Zrom t h e  Ccmission. The Grcu;, has a personnel of 9 a d  
occupies 3000 q. fL. of sperce in Building'II. 

"ha Original plans for %hi3 instdLlation have 

6. Group P a l l  under P i l l i a n  Ogle is resronaible for the expz;.imentsl oork 
involving tho use of tbe botatroa. 
a l l  of K l i s  work is ccncsntratd a% YL Site in teavily bunksred concreLe 
atmcixres and is in a vexy re.d semo a sort of stspzfiild instcllation 
arnong SurrourdPng firing sites and exljlosives manufacture and storcge 
B ~ C ~ G .  ha a mttzr of policy the work of t f io  Grcup should eventuslly 
be tzsnsforred elsazhcre, wiicss soics contingency sbculd aries in rhich 
tho us0 of %lie bstatron cas again rzquired in comectiun w i t h  exfloeives 
exporimsnta. '21s Group has D I;srsonncl of 4 and occugies 3100 sq. ft. 
of ogsrating S F S C ~  aL E SiLo, plus a land erea of spproximatalqr one 
scre.  
of opsratiog apsce rou ld  %e rcquired 302 tho ~XT; Femsnznt itistallstion, 
bcf; it sov ld  gcbr ; t ly  be of ooaer5nt tho sane genernl magnitube as noted 
above, 

Aa noted in %Le previous report, 

It no-dd ba d i f f i c a t  t o  dofine a t  this b;Psie oxactlp rfhat type 

7. Cronp ?-I2 a n d c  J. L. PoxCcr is respcnoibls ?or the  exparimontal 
o k l d i o s  which u t i l i z e  t1.e cyclotrm. The Group has o pezsomel of 7 
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and occupies 10,400 sq. rt. of syaco in 3uildZngs J and X, TA-1. A t  
tho pzesent tas other laboratwios in T.iI-1 5elieve that their instru- 
nenCs are beirg dis-iarb,-d by strq radiation, particularly frst neu- 
trons f ~ o m  the c,-clo-Lron o?erai;ions. 
to Eealth Division Forsonnel in Pii lding 9, only 100 yards or t o  m q  
from t h s  cyclotron. If tho stray redfation produced by the cyclotron 
ccntinues t o  increase in intensity, it may ba necessary to put the 
pcmar?cnt cgclotron k s t a l l a t i o n  Z;eU up on the pr ior i ty  list. Space 
requiremuits for %be parinanent installetion ohould be onlq a snall 
ano-ut lliora than are no5 used b? the Group, say 12,OOG sc;. Pt., but 
the mode or" construction should be vastly different. In connection 
with this ne rd2.l at-;;ampt to obtain copies of h s t a l l a t i c n  dmnizgs 
f o r  other permmnsnt cjrclotron instdlat ions  rrbicb bavo bsen made in 
recent gears, t o  5arve es LL guide for cur nem inst i l la t ion  here. 

Tiiie has &en espcicilly amoying 

8. T Division uuder Robsrt Richtmeyer has ap-woximatslx tmlve groups 04 
theoretical physicists and na.i;hsli?aticisns who aro responsible for xorkirg out the 

and pure rcseapch work. The groups which naks up the Division change 3n size and 
in problen assignneat every so often and them se9rns Tittle ~ o i n t  in discussing 
then i cdiv iduzl ly .  
11,340 sq. ft, of office space in Building E, Tbl. 
quarters *&me main considemtions mill govern. F i r s t  is e locstion in LL quiet 
area v i t h  no indutriol-t;bp operatio,ls in the neighborhood. 
less stacdard office buXLdbg construction czlpbls of' division and ro-division 
in to  reasonably m a l l  offices suitable for use by one or tzo people a t  the moet. 
The presea% ofi'lces in B-uilding E average about12 sq. ft, ard, g e n e r a y  speak- 
b-g, have woven octtisfactory as fm as Giza is concerned. Third rill ba one or 
more large calclllateng machhe ,room, 
d a t o d n e d  for this, but tLere v i l l  probably ba cDe or tvo room devoted to 
I. B. fi!. calcula^tors such as ar0 now installed in Building E, together w i t h  one 
or niore lzrge instal lat ions of calculators a t  present in e developnsntal stage. 
The precise requirements for on0 of -Lhese modern comp~dters ere not yet  available, 
but re have procured a set of plans of t he  in~tsllations for the BJZAC and EDVkc 
at Aberdeen and they w i l l  be fomardcd to the A. A. E. in due course, aft5r we 
have had aa oppx+,unity t o  stud? thoin. Althcu$i the news coiiputws ail1 differ 
from these in s o m  respects, t k e i r  basic requirenents may be ratiter s h i l o r ,  so 
that the  inst3llations OL Absrdcen sho-dd r w n i s l i  tzs nith relsvmf fnfomakloa on 
such mat te~s  as poeer supply, hozt elinination (there are several thouswd meum 
tubes in each machino) and noise isolation. 

c various tt~eoro-bicol problzns zhic'a COB$ up in connection sfth bokh bomb design 

The Civision as A rrhole has a psrsomel of 38 an2 oceupies 
In designing their Fernanent 

Second is a more or 

Tke precise requirenents beve not yet baen 

" 

I. X Division under i%x Roy is responsible t o  the Director for tho rasearch, 
explosives 2s are aecessaqy fsr tbo %ark of dcvelopent,  and n!anufnct??s of 

the other tzchnicol di-!lsicfis. 
and occupies 1690 rq. i't. of sfzco in BufMlng B. 

. The X Divisica of f ice  consists cf three Fsoplo 

1. G r m u  Y-1- u??er G. E. Tamsy is responsible for the radiopPphhg of 
explosive charges to nsko sure t h a t  they iire kmogeneous and contain 
no crzcks, '02o,-hol~s, o r  otter icperfectiocs. 
n d  of 8 and occu~ ics  5410 sq. i't. 03 or'ffce, laboratory end magaaias 

Tho Group has a prson- 
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? - A  qmcz a t  T.4-24 (T Sibo). ilat,h the excsption of a 1 c g a  concrzte and 
t k b e r  mgeeiner, %be sn-Lire sita is of tzmgorary frm.0 construction 
end ?;ill hove t o  ks rsrJccod i r z  Its entirety. 
ogerations are in ccn;jitn&ion ~ i i h  ~ m i e  a$ T . ~ - l 4 ,  (S S i t e ) ,  t h e  new 
X-1 building i'ccilities should pobably be in %lie mpla general area, 
but not es n e w  the opretiona of TA-16 as they now ere. 

Since noat of tho site 

2. Grou~ X-2 uoder Li. L. Brooks is reasonsiblo for the research rork 
carried on by the Di-rision in tli~ dovolop;n-ant or" ncs sxplosivos and 
i n  fabricating mthods Tor such ozplosivos. IA yactice its rrork 
ties i n  very C l 0 3 d y  c i t h  the nanufac*yuriog v:ork of Group X-3 discussed 
in t he  next soctioa. 
27,100 sq. f%. of office, leborstory, shop, a d  magazine spaco a t  
TI-16, (S Sito), and TA-8 a d  TA-9 (Anchor Eanch %'est and Anchor Ranch 
~ast). Except for 8 few Fermnent structures nhick, are a c t . d y  a- 
ouitsd for tieir present use, bukldilags occupied by the Group ere of 
temporary frane conetruction and ~fil have to be replaced, It is dif- 
ficult to  predict the exact spaca requirenonts as of a fepl rears henoe, 
but if anything, these requirments should be soiueshnt larger #an %a 
non the case. 

'&.e GZOUF hes a prsomol of 27 and occupies 

3. w Crour, X-3 unhr L. E. Hightomr is respnsible f m  a l l  tho mntfectured 
high ssplosivo charges requirsd by the Laboratory. 
pwsonnel of 54 and occupiss 125,4CO sq. ft. of temporary office, ahop, 
17srehouse end manufacturing buSldisg s p c e  a t  TA-16 ( 5  Site) and TA-25 
(V Site), TA-28 (Mzgaaiue Area A )  and TA-29 (Kagszhe .Area B), for all 
of Ehich about 200 acres of oFornting field area is ussd. 
out in OUT provious rqcort, the 3:act size and futue activities of 
Group X-3 are matters which amit  policy decisions 
and no cocments Eade in t h i s  repart have much pint, althou& tontaw 
t ive  figuros have 'men given in the tabular sumaxy. 

The Group has a 

As F o ~ t s d  

higher authority, 

4. Grour, X-5 mdes J. C. Clark is r s s p n a i b h  ?or stcdies in Betonation 
phgraics required by the Division or by other LnboraAbq.j group.  Thie 
Group has a $arsoilnol of 5 and cccupies 3500 sq. f%. of office and la& 
oratory spce in Fjuilding B, TA-1, TA-9 (hchor  Wsrch East) a d  TA-23 
(XU Sib). 
"&is %be. 

This is a small -cap a d  its fu%ure is hdetornlnata a t  

5 .  G?oun X-7 -der L. a. Secly I s  responsible L'OT rcl'search end davelop 
rznk nork on tho various t y p s  03 dsbuonatoro reqairecl Tor explosive 
scprirmrLs 3y other LctoraLozy groups, togother Y;i-th tlm manufacture 
oi' these detonators. 
19,120 sq. 3%. of cffice, nsmi'actu-icg and laboratoi-y space in 3uild- 
ing B ana Zuilding Y, Tb--I., E - 3  (South 1:ieso) and TA-6 (TFio-t!ile 
"jless). 
frame construction Erxl i s  alrmdy scixdulcd Tor deciolition as soon a8 
ths, n x  psrrmaont tistonator faboretory ccrstrueticn m f i . o 4 i l e  LIess 
has been cozpleted, prcsim&ly 12 to 15 oonths from the present time. 
i m  requi23ments of t h i s  Grcup are thhsrsfcre ?:ell in haEd sr,d l i t t le  
or no design t ine x i l l  153 requL-cd for its requiremmts. 

"he Croup hes R prsonnal  of 53. and occupies 

,west ell of th3 Frceen-Lly cccupicd space is of temporary 

rl- 

c 
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6. (I-roi1p X 4  mdor A. 'ti. CanFtoll is respmible f o r  ths f i a l d  testing 
03 ex@.osivo charges, pmtly in ro~tfns chack of skicdzrd monufactur- 
ed d b r g e s  ani 3artly in critical ax~mLn,r.'ticrr of the bshavlor char- 
acterisLics of oxprimntal  chrrgss. 
10 and occupies 5050 sq. ft. of office and labcratory s17ace in 
Building €3, TA-I, TA-'3 (Anchor Ranch Ekst) and TA-2.4 (Q Sits). The 
ackivities of this Group should resaic at about their ,oresect level 
of niegnitude but, os indicated in our praviouo report ,  t h e i r  firing 
areas a t  TA-9 ancl TA-l.4 oil1 both nesd rebuilding at no3 lczations 
fcr Fomonent -age. 

The Group has 3 psrsonnsl of 

J. Z Bivisioil has 211 of its operations et Saaoio Easa and its requirements 
Reed uot ccnceiin w 21 plnnniog for permanent construction hare a2 Loa Alarnozi. 

K. The recently famed 3 Division mdar D. K. Froman is to b3 responsible 
for' the Laboratory's part in the coaiog Pacific Roving Ground Test. 
is k n o m  nom, tha Division w i l l  have no prizoncnt roquirenenla fcr spce here 
a t  Los Alanos, u ld  need not be consicked in coLqmting future space requizements. 

So.far a8 

I,. Several A. E. C. offices ere. also housed in TA-1: tSe Security Pffic8, 
Safety Of f k o  , and Ilanager s b o  j ecf  Off ice . 
65 and occup;r 10,000 sq. ft. of space. 

Zia Con?pny maintcnacce shops h a w  a 
sq. ft. or" space in Til-1, TA-16 (S Site) and 

FA. 

N, Tabular Summatiom 

O f f i c e  or 
Organisation 

4 

7 
16 
51 

I 3.49 
196 
17 
25 
27 

- 
fer Peracn 

358 

200 
230 
110 
127 
520 
183 
121. 
100 

- 

These offices have a personnel of 

perso.me1 of 550 ond occup3 40,800 
the Lmhor Uti l i ty  Yard. 

ft. 

spce 
OccuFied 

U 3 0  
4720 
1400 
3680 
5580 

62000 
101800 
3100 
34 GO 
2680 

Future 91dg. 
Space Roa'd. 

1500 
LOCCO 
2400 
7400 
6COO 

Z(3cK300 
1200GO 
6000 
6300 
3000 

1500 
l C o C 0  
2400 
7400 
8000 

100000 
120000 
6000 
6800 
3000 

A Div. 'iote2.s 495 189'790. 265100 265100 
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9 
3 
?4 
b 
25 
36 
9 .  
31 
20 
5 
50 
34 

- . -  e 

I 5 s z z e e  

3c 

113 
622 - 370 
362 
577 
371 
156 
432 
165 
650 
A72 
134 

1c20 
49150 
a90 
2130 

W O O  
13350 
urn. 
134Qo 
3300 
3250 
23600 
4550 

Putlire Bldg. 
Smcs Rea’d. 

1500 
61000 
1cco3 

5G00 
3.64CO 
20800 
26CQ 

LT7m 
51GO 
6500 

2cooo 
5700 

?18W Bldg . 
Coast. R e c  ’d, 

1500 
30000 
lo000 

5000 
2000 
18000 
2600 

17700 
5100 
65m 

4500 
- 

C I S  Div. Totals 415 134080 172300 122900 

D Division 43 239 10270 UG00 U O O O  

I 
H Diviafon 72 228 15720 260CO 26000 

5 
12 
23 
11 
23 
11 
11 

5 

1170 
365 
638 
652 
460 
852 
5u 
720 

5850 
4380 

3.4650 
7180 
10570 
9400 
62130 
3600 

6000 
lC000 
2ocoo 
12OSO 
12000 
16coo 

8000 
3600 

6000 
10000 
17000 
12000 
9000 
16000 
8000 
3400 

B Div. Total6 101 612 61830 87600 81600 

P Dlv. Office 
G~OU? P-1 

P-2 
P-3 
P-5 
P-? 
P-11 
P-12 

P Dit.. Totels 

6 150 
14 256 
u. U30 
15 6CO 

=9 
534 

u. 
9 

850 
U85 

107 ,400 

I 

4 i 

900 
11300 
12500 
12000 
mu0 
4300 
3.400 
10400 

1000 
13000 
12500 
12000 
9000 
10000 
3000 
12000 

1000 
13000 

12000 
4000 
lo000 
3000 
I2000 

- 

72500 550CO 

F Division 38 1 300 i 11340 l 2 C o o  12000 
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X Div. OZico 
Group X-1 

x-2 
1 x--3 

x-6 
x-7 
X-8 

3 
8 

27 
54 

5 
51. 
10 

Eldg. S p c e  
Fer ?orson 

533 
675 
1530 
2320 
'ico 
376 
505 

X Div. T O M S  158 

1600 
54co 

27lm 
125400 

3500 

5100 
19200 

1600 1600 
Go00 6000 
28000 28000 

15cooo 100000 
3500 2000 
22300 - 

5000 5000 

2i640d 142600 

A o  E. C o  

~~ 

65 154 10000 lCGO0 lOOcl0 

Zia Capany 550 74 40800 60000 60000 

A Division 
C:,R Division 
D Division 
E Divfsion 
H Division 
P Division 
T Di.;tfsion 
x Civisioa 

8. E o  C o  

. Zia Ccapany 

Totals 1957 370 . 

189790 
136080 
10270 
15720 
61830 
62500 
U340 

1873W 

10000 
40800 

725630 

2651~0 
172300 
u 0.00 
26000 
87600 
72500 
12000 
216400 

lC000 
6UCOO 

265000 
122900 
u o o o  
26000 
81600 
55000 
12coo 

1426@0 

loco0 
60000 

935900 789100 

rr 0. u e  abovs fibpros ere not bi;cndod to cover ut i l i ty  sarvice buildings 
or Lechnicd, kuild7hg reqnirsmnts rcsulting from large scale Frogrens wbich may 
be assigred Qo the Laboratory in .hhe Put7~0. R3t.hert t h e  figurss represent the 
best gtia.3~33 LycsYcle 03 the frrt of 5aSoretory wageraent ~t tke rrsaent time; 
thcy  ill 3e umr'ul for planoing 
no case ks ccns-krue:! E S  f i n d  ccmitaents. 

bxigct csi;in;ating F u r p s B s ,  but should in 

, 
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If. General Eui2dbg  D a s i p  Considorationa 

1. 

E.. A t  %he pssent  t k s  ms-b  of %ha Lokoratoqy's occupied buildings, as con- 
trasted to ncn-occupied strcctwss such a8 nzgazkcs, psrsor~lsl shelters, equip- 
rnsnP,  OOPS md tho like, a m  of t m p o r o q  &me oomtxc'ticn based cn interior 
conatmetfon n9rnall3 of 2 x 4 stcddhg race6 w i t h  sbest rcek or other n a l l h ~ a r d  
on both siCes. Floors for tha IXS~.~ prt are hcrd~ood or p h e  flooring covered 
w i t h  mstic t i l e  or l h o l e u .  Tna s2ne is true of tho A. E. C. pad Z i a  Corrpmjr 
Adrdistration Enildbgs.  
tivoly simple zat-bor t o  effect intarlor aleeraticoo by removing arid demolishing 
edst iag  partitions, stripping or re locathg  the u t i l i t r  conduits and pipins ahich 
\;era 3e.2, in %hose pr@i*Xozs, cad re3iiilding othsr p%;i tLor~s of a sbiler naturo 
to s u i t  the requlronznts 02 tho office or organization t o  which the tima in the 
b c i l d b g  httd been allocated. Bocavasa of the siifticg lfces of authority a d  the 
ever costinuing devolopent of ne17 services or t a h n i c - s l  assigments, such changes 
bave bsen almost continuam in d l  of the -?rojecVs office snd labarstory build- 
i n re .  %en, too, the relat ive 03sc of constrm'tion tiith i'raze vralh has =de 
possible a variety of additboas Zrom tinj bulges tc complete v&gs for most of 
these atmcturss. 
the habit pttsrn of tho Labratory and i t a  occupnts, and 17111 probably b dif-  
ficult if not ircpossible to discourago t o  aw groat extent after %hs pornaneat 
constmotion on South filosa has bzen cccupied. 
we break dom the vsrious t y p s  of structurso required 
ere1 basic clascos .or types uid meke the 'hildfulgs in 
matter for hoe many Laboratory grsup or division8 thsy may be required, in the 
sene bsefc ctruc-hral pattern, 80 that Ne may change FartitSons, halbays, en- 
traces, fvindons end siailar items to sui-?, the &tinging needs or" future even 
as is done n m  with f'rams buildings, elthough, let us hope, vi th  less frequency. 

31 all tbe structures, thcraforo, it has been 8 rele- 

.a of the sbove prectices have becone tbarougbly engraiaed in 

It therefore s e s ~ ~ s  bperative that 
the Lsboradoq into sevd 
Farfiic*dsr type, no 

- Offlcs 2uildinas - The mcst p e r t h a t  feature of office h i l d i n g e ,  
Fikotlier cria si;~rg or 3020, ahodd ba the use of dsraouixtob3.e netal 
partitions shkch sill pornit varying office errengemea%s gitihia a 
greator or less liIci-t.ad ssogt, dswnd- on the purpose of 310 bi f id -  
%. In Dome czses it will be impossibZo to carry th ia  t o  a coaplete 
ezkarne 69, for cxaaple, If. a single laboratory or vault has to be 
iaclded as p a t  of a thtzd f loor office arrwgenent, but the win- 
cf@e should be as$lod wherever ~;oasibLe. 
ab23 c1 acduls systern sill k s ~ a  to be adopted, eo that pcrtition 
chanaos can be made only in certain unit sizes. Vith silch design, 
floors ond coilicso vi2.1 never need to be Couched acd only tho ex- 
terior ~ i ~ d  corridor ?.7illa w i l l  reflect any change in partition 
axtaqozents.  
it;: of p-f'orcited ze ta1  pan sectlono mith built-in recessed l ight  
'-- (110*,- 9%?~. 
and be Frc jcctcd dGi,m tkic-& it in a ?s+dsteminsd pattern cornpat 
ib lo  a i t h  Lhe schsns agrsed upcn. Flcors xould probably ke 
of l i g h t  ccncrate stu.i'accd vrith lfnoleum or asphalt tilo and contain 
in thir structzro chamcls for Lclepkmm, inter-can, wd electric 
sorvico \Firing, so 6hc.i; they could bs tapped xherever necessary t o  
suit my p o o s i ? h  office arrangement. 

To nobe *.e system sork- 

The coiling srrangement rcould consfst in all probabil- 

SpririkJ.es hsoda and 8PDs %Guld be rim fibova t l is  cailing 

fiesting and wsntilating could 

I 
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be simikrly adapted 'io t h i s  scheme ~ 5 t h  W;s perforated inotol co i l -  
Ing acting as an ever&- distributed G O U T C ~  of ventilating air with- 
out regard to -&e p r - t i t i c n  E?ITeng=enent. 
t o  work catisfaclorily, so far cs maintsncnce and replacement p r ~ b -  
leas are ccncermd, one or a t  most. a varj faa basic cclor schemes 
% o d d  have t q  be &,Teed upn  so %hat reflacement p n e l a  coG6 Is 
na.h-tained k; stock and the matter of chenging o f f i ce  llsyouls would 
be only a task of a fer hours duration. Ehera practico1,'storage 
vard.*tia and o'bher repsitorios of hoavj. coizstruction should be flaced 
in the 'besoma12 of kha office building, z-ith servics arranged to  the 
uppsr f l o o r  or floors dumb waiter or elevator. If t h i s  is not 
p s s i b l o ,  f;hc :milts should a t  l east  b3 stacked CEO sbove the other, 
60 t h a t  a certain section only sill be of concreto consfructiop 
through all f l o o r  levels. 

r 

For such an overall scheme 

2. Ce.n-e-;.al hboratcm Staildinnq - !his type laboratory is considered 8s 
encoqxissing the sort of o p a t i o n  t o  be fowd in roo!ns devoted t o  
electronics, general physics, instrunent and meter manufacture and 
rewir, ncr,-radioactive cheaistq, sone medical or biological research, 
and the small service &hops n e c o s s q  88 accompeniments t o  these lab- 
oratories. Bore again the maia building etructures should bs of steel 
or reinforced cbncrete frming with light concrete floors end metal 
ceilings and p r t i t i o a o ,  as in t i e  case of the of f i ce  buildings. How- 
ever, there F ~ U  be considerabls edditioial confllcation in tho neces= 
s i ty  for running a complete 7 u i e t y  of piping,-ventilatiw ard elec- 
tr ica l  services t o  overy Fcssible configurabion of leboratory rooms 
and equipsat setups xhich can be sisuelieed in advance. 
such designs have been developd for i n d u s t r i a l  labcratories, two of 
the most Pecent exsn2les being the l : m y  K i l l  Unit of the Bell 
TeLephons LaSoratoriss, Inc. at Summit, K r  J., an6 the FiPss.bono 
Research Laboratory at Akron, Ohio, r;hich might T e l l  b3 studied for 
possible solutions t o  our Fsrrnsnon'c in3t3ll~itiOnS hers. Became of  
the  frequent interchanging of laboratory spce units, simple and 
intsrchaageable color schemas a311 be just  us necessary es in the 
office structures. 

J 

A number of 

3. P,ndio-chemical Laboratcries end Process Buildinas - At the  prasent 
tine there h e m  been avolved t ~ o  besic types of structures a t  
Lcs Almos i;o take care of the requircnents of radi-chemical and 
radio-metallurgical operations. 
not so much those of direct radiation, (althcugh t01s m y  sometimes 
be the cas9 under s ~ e c i d  conditions, in ahich case heavy shielding 
13 required), but is rather fron; redicactive dust, fmes, or l i q u i d  
spi l lage Hhicii m y  ke pxxiUCcd d;lring I sko rz toq  oycrutiona. 
this r e a ~ o n  the bosic construction design problem is not d i k e  that 
roquired for e. bacteriological labmotcry where surgical cleanlineas 
nust t o  maintained at all. Limes, and rhere there c6n be no cracks or 
cranies vrhcre tho aims or bccteria of s o m  vi ru len t  disease  can 
e scap  detection. 
Fi'oSlc~s enucrated abave for T Y F ~  2, hit &so the poblern of estab- 
l i s 3 i n g  acd mairlteinfng floorz, B B ~ ~ S ,  ceil ings and equipnent 

In these operations the dangers are 

For 

For these buildings, then, rie hs-re not only tha 
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iuatallations chreetcrizsd either 'PJ continuous surfcces or by 
ex&ramPg Light flush joints. 
such tihat, as h2s clrsbdy bseu hi lssted,  it is felt that a t  lsaat 
one p o d  zrchitoctural &sign ran should bo p C  cn this problem as 
soon tis he can be obtainrd, to iyork oa prelininarx studies of it 

3t least 3ix mzths 02 I"uoro in close conjmction witii CFIt 
Division enginesrs and chemists. 
has d r e a d y  prott-y Fell decidocl on one design consicbration; namely, 
that such laboratory buildings should be of only one story with 
oeieher baseaent nor aetic spaces, in ozder t o  sinplify as far a8 
possible the decontartination problerar; which aill exist. 

The seriousness of %his poblea  is 

Dr. J s t " ~ ,  the CE4 Di?tisicn Leader, 

a. The i'irst present basic type of structure, exenplified by D 
Buildiag, I s  the tenporary fi?an0 structure Kith double wallboard 
surfaced pr t lLfors  (utilizing staggered joints so t h h t  no pane- 
tration through Vie F a l l  surfacing is possible); the  second, tihe 
operating buildings a t  TA-21 (DP Site) . Tbe fkst type depends 
on exceedingly thorough Faint jobs a t  all joints t o  reduoe t o  a 
rninimun &̂e escape intx parkitions, floors and ceilings of radio- 
active dusts or liquids, but at  best this sort of construation 1s 
mrely sLopgep a d ,  although it pernits requent eltsrstioa, 
fair13 as11 protected joibts, and relatively easy cleacing and 
dsconlamfnnticn Frocodures bc l~ t i ing  Fihero necessary the at i re  
removal or a %all, floor or ceiling, there has been a loss dur- 
i n 5  %he four rears of M i l d i n g  D's existence of several grams of 
plutonium. T'is is  a relatively enormcus loss, consider- the 
fect 'chat perscns hzndling fiutmium or plutonim s a l t s  are 
nomsl ly  held rssponsi3le dom t o  one-thousandth or" a pan. The 
current assumption is  that this lost  material has M i l t r a t a d  
through t h y  cracks into t h e  structure of the building I t s e l f  
azd will therefor3 present a considerable hazzrd ahen t h e  tins 
-for demolition of the building arises. 

b. Tne second prasent type of sti%cture has util ized a prefabricotea 
steel frame asd exterior XU. surfaces w i t h  a concrete f loo r  and 
h t e r i o r  ne ta l  l a t h  and plaster vsalls and ceilings, a,-ain heavily 
FaintQd. This mode of constmetion ha8 proven roasonably sat i s -  
f~ctory, excopt upon thoso occaaions tihen intarior alterations 
wust be mde, and at such times the demolition of the n e t o l  lath 
and plas2zr sections producos ccnsid2rsble d u s t  end is gen8rd.I.y 
messy. 
f loor tirr?nsls and p i p  ccnduita, sons ai th  steel @ate covers. 
Ne.turttlljT, dl aash-dom decontamination procedures on aalls  and 
f loors  hove resulted in scno'of the P;ashed doxn liquid seepi= 
i n t o  these tunnols and conduits, rendering then radioactive to 
SORO deseo. 
he m n t c  no u t i l i t y  connections placed in ths floor, o l i tk  the 
excaption of the necessaiy d r s h s .  

Another PZar in this type is the utfi izstion of undor 

Eccaue of this, Dr. Jotte is quite positive that 

4. Strm3a~ci I::dustr@l Shor?s - These m y  ba u t i l i z e d  for motel rrorking 
equipzcnt: m16ing, he& ti Denting, aachining, fcrghg,  founarx nork 
and ths l i k e .  Tkcse stractwes, so far as can OOPJ bo seen, nay be of 

1 
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7. 

standard indusk-icl cocstrGction yiith en extsrior daEign hamonized 
too cgree 3it.h thc rest of tho ourrmiding buildings. 
"t.?se fornii sarr"colii F O O ~  dzsign should be edopted, and i n t e r i m  
n a U  a d  csi l fng scrfaces aade as cloan and clesr 8s Fossible. 

Preferably a 

Sx?cia l ized Shoo. Lrtporntory scd Fzbrics+,ina StmcV.res of Lgrpa --- uicsnsj.ciis - Those extrenely hdividEalized buildisgo a i l 1  be used 
for such diverso prFoses as uranim n e t e l l u r a  and the installation 
or'lorge pkysics nochfncs such as the cyclotron or Van de Graaff gen- 
emtor. In e ursnluin zsta2lurgy or processing installation, heavy 
cclacrste floors, special nachine foundations and high ShOp-type c e o -  
ingo r i i l l  be reqdired Lo k.oiise cetisfactorily typical pess ing ,  r o l l -  
b g  and s in i lar  mtsl-zor'ing equipment, yet the interiors of such 
wcrk spaces D K S ~  be cnpeble of being kept a3 immaculatel~ clecn as 
f a  thc case with tte radio-chsnical laboratories. In the case of the 
largo physics mchines, the first requisite is a lorge single  room, 
agah r i t h  a high ceilkg prely  acd simply to provide space in which 
the n~cbino may function and receive the necessary nctintenafice and 
servicing. la bo*& of these buildings, hos-ever, &&e accessory offioes, 
laboratories and srnzll shops should follow the general pattern sot  
fcrth under P j p s  1 and 2 above. Thus there is no reascn rky a set  o f  
offices adjoining the pernanent cyclotron installatfon oould not utl l -  
ise the sane netal. psrt i t ions  and ceilinzs as the office buildings 
v;hicja m i l l  be ut i l ized  by aclministrative personnel. 

- 

Jxplosiwes BsmtfacturSnz and Eardlins Eu3ldtnq.s - Rare the sort of 
construc-licn P;'Hich hss been found suitable for pernanent-typ otdnence 
plants &odd bo applied to aieet the pctiliar types of explosive devel- 
opant  and fabrication work nov: dcne a t  TA-8, TA-9, TA-16 end TA-25 
(,?r,cbcr Rwch Kost, Anchor Ranch Esst, S S i t e  and V S i t e ) .  A start 
h t h i s  diroctiozz hes baeu made in the recentlg cccoFt3d Black and 
Veatch design for tke permanent detonator laboratory building a t  
%YO Zile lesa. 
of heavy reinforced concrete sized in acoordonce s i t h  the weights of 
explosives handled in th i s  Farticular location, usually only of small 
amounts. The noc=HE portions of the building have uti l ized a more or 
los s  standard f loo r  a d  plastered ceiling arrangenent, but have also 
util ized natal partitions suy@.ied by the b. F. Eauserman Co. of  the 
trpe noted above as desirable for office and laboratory b?tildings. 

- Storoze !h::q.zines - On the subject. of storage magneines it nay be 
nail to cover the sovoral philosophies KLfch may be applied to their  

in t h i s  s k u c t u e  tbe explosives k.ondling areas a m  

0 

dosign. 

a. m.0 p l i c y  of pime isolation; of using an ordinary frzm or msonry 
stzucture davcfd of Smkcrs or earth cover and relying purely on 
the di3.i;nncs botv;een it and an7 Reigkboring road o r  building for 
p r o t x t i c n  cl" psrsomel mint. tke la t ter .  Ti;s o;lly tvo such mjor 
strucixrzs or" this type nor used 
ex-treno east  end or" Ttl-%2 (TD 

the Laboratory are a t  the 
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(3) %wid ~i cccidznt c c c u ,  -hs rsain force or' tbs explcsion 
~ I i ~ d d  ba diract.ad skm?,i-d tad t?:c rsa9duol ~ o z t i o n  .;rhish 
goes sidemrd ahould car= iii% it no pojectile-Uke frag- 
meats as o r e s a t  of tho bdlding*s shal-boring. 

Ti18 building must be Tireproof, since it v u 1  'os sltiuafed 
i i i  a fozosted area and hence be oxposed t o  tk.e poasfkle 
danger of f o ~ a s t  fires. 

( 4 )  

To oat'rsf3; these four conditions we have spoeir'ied %hat th;! floor 
fGucdation m d  apron of the h i l d i n g  b3 of stindard csncrete con- 
struction, ir.sn;iucl as the force cf any possible explmicn would 
mere13 d=iw them into the gcund. 
h v e  been spcir"ied as of 8n ixfla-coacrets. Tho tslfn aggTegate 
2s i i $ L  and poroua aud ugcn boing subjected to o violent explo- 
sioa should be pulverized in'co a fim pgder,  rather k h s  into 
shmky fragments such a8 nould be the ctse mith standard concreta 
or other masonrg. "he mor' of the building he3 b e a  spcifisd as 
comagated asbastos cestent shseting clipped ?Ath nb?e connec%ors 
t o  l i ght  st891 ceiling baans. In the event of an explosion t h i s  
corrugcled e3bstos cemzat shseting will shattar kAk t h y  frag- 
ments bnucewe of -Its cxtraca ?irit+;lcx68, fly slqxard md drop 
in s u e 2  fragpsrts in ttas iimc6late area of the nagcaino. The 
earth bzariczde is Get hack several Zoot e o n  ths builciing i-i;cel+", 
sa that, s.s mted above, tks buiMlng may be light fn stracture 
a id  w i l l  not hevo tc ace c6 a ro*%Wg vaU. The only features 
04 the h i l d f n g  rhlch will result in fly- fsak%ants in the event 
of an c;:~losio~ a-28 tho nindow, doors, v5ndcs.Y and door frames, 
and tho l i n t e l  of the entrx aide or" tho m ~ t i ~ f n ~ ,  and these bave 
bcsn faced towrd an heccosaible canyca. In %ha csilhig strw- 
turc t h e  Light  steel beam supports fa- %be roof a i l l  sbilarly 
become f lying frngmnts ,  %ut ahould be directed o Q ~ a r d .  
in the not to=, distant fstura re slops to b a l d  scale models af 
Lhia Q-ps n3gczina a d  blon them up htsnt icnal ly  to Bee if %hey 
3i-e 2s effective 8s our thaory has we-suppsed. If this provee 
no-t Lo be the c'isc, tho cno nagaeino m ere constructin5 a t  R 
Sit3 ail1 stQ1 ka a3 good frozt an overall deaQ3 stimdwint as 
%he c-Lhsr mti aore etandard i.yr,ec; now in 1.160 e1sar:hel.e oil the 
*ojrc+,* 

Ths trans of the buLl.d%g 

S o ~ s t i c s  

I 
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SUBJECT : INVENTORY AXD MOVE3ENT OF PLUTONIUM I N  ACID-PUEBLO, 
DP - LOS ALANOS , AND MORTANDAD CANYON 

SYMBOL : Ha-74-430 

Introduction 

The purpose of this report is to document current 
knowledge on the amounts of 137Cs and Pu which the Lab- 
oratory released into Acid-Pueblo, DP-Los Alamos and 
Mortandad Canyons over the last 31 years and to present 
our estimates 'of residual inventozies of these materials, 
based on sediment radionuclide concentrations. It must 
be recognized that the information presented herein is 
not definitive but may be modified as further data become - 
available. Some of the assumptions made in estimating 
radionuclide release and inventory are arguable; however, 
they represent a best estimate based on our  combined 
field experience in the canyons themselves. 

-. Radionuclide Input 

have received contaminated wastes f o r  varying lengths of 
time. Acid-Pueblo Canyon was used for a period of 20 years 
during 1944-1964 but has not been used f o r  at least 9 years. 
The DP Canyon area is one which has been used for about 20 
years and still receives discharges from TA-21. It is ex- 
pected, however, that use of this canyon for disposal of 
plutonium wastes will be eliminated within the next few 
years when a new Plutonium Research Facility becomes opera- 
tional. Mortandad Canyon has been used f o r  about 10 years 
as the disposal area f o r  wastes from the TA-50 plant. 

The three cenyons used as liquid waste disposal areas 
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This plant processes industrial wastes from the major 
portion of the Laboratory. 

and from discussions with the few personnel (Dean Meyer, 
It is evident from data which are presented later 

Jim Sattizan) who were here when Laboratory operations 
l3'CS, 238Pu, 241h , 89-90Sr ,  and 23SU began, that H, 

were discharged into some o r  all of the liquid waste dis- 
posal areas. Unfortunately, the lack of comprehensive 
records on the radionuclide content of treated effluent 

I 

(with the exception of plutonium) was not maintained un- 
til just recently. 
mate the quantities of these radionuclides which were 
released to the canyon areas. Sufficient data were avail- 
able to crudely estimate p.!-utonium input to the canyons 
by utilizing gross alpha activity measurements on the treat- 
ed effluent. All the alpha activity in the effluent was 
assumed to be 239Pu; consequently the estimated input to 
the canyons was in terms of 239~u "equivalents". 
itv the rrPucc in liquid effluents released to DP and M m t -  

Therefore, it was impossible to esti- 

In real- 
F. dQ 

andad 
97n 

Pu an L J O  and L 3 y  Pu. Recent analyses for id L 3 y  Pu in liquid 
effluents indicate that about 50% of the Pu in DP Canyon 
effluents is 239Pu while over 90% of the Pu in Mortandad 
Canyon effluents is 238~u. 

Records on the amounts of 239Pu in the untreated ef- 
fluent from TA-1 were not maintained during the 1944-1950 
period. Consequently, estimates of additions of this 
radionuclide into AP Canyon are without a quantitative 
basis. A crude estimate was made by assuming that the 
amount of 239Pu in the effluent increased linearly through 
the 1944-1950 time period. The first year that complete 
records were available (1952), pretreatment liquid efflu- 

- 

-- 
% 
2-  ents designated f o r  disposal in AP Canyon contained 45 mCi Pu. - 
-% 
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A linear extrapolation from 45 mCi Pu 
t o  0 released in 1943 (a year prior to plutonium processing) 
followed by numerical integration resulted in an estimated 
plutonium input of about 143 mCi into AP Canyon (Table 1). 
Robeck (TID-460), utilizing some data on the Pu content of 
TA-1 effluent, estimated that as much as 63 mCi Pu was re- 
leased t o  Acid-Pueblo Canyon during 1949 whereas our estimate 
(i.e. based on the linear extrapolation) was about 20 mCi 
during that year. The descrepancy between the two values 
demonstrates the need f o r  caution in applying the value of 

Robecks paper, or it may be lower, as Group H-7 contends. 
During the 13.5 year period when the TA-45 plant was 

operational (1951-1964), an additional 27 mCi was released 
into AP Canyon which brings the total estimated additions to 
170 mCi Pu. 

The TA-21 facility which became operational in 1952 has 
released an estimated 3 2  mCi Pu to DP Canyon through 1973 
(Table 1). The possibility exists that prior to 1952, 
additional Pu (and other radionuclides) seeped into DP-Los 
Alamos Canyon from disposal pits and drains located on the 
adjacent mesa. 
Los Alamos Canyon water and soils as early as 1946 (Kingsley, 
LA-516). There is no way of assessing the quantities of 
radioactivity involved. 

The TA-50 waste treatment facility became operational 
in 1964 and as of 1973 had released an estimated 51mCi Pu 
t o  Mortandad Canyon (Table 1). The input of Pu to this can- 

. yon is expected to increase after the new Plutonium Research 
Facility becomes operational. 

released in 1952 

-143 mCi. The actual value may be higher as evidenced by 

Elevated Pu concentrations were measured in 

a 
AS mentioned previosly, 4 13’Cs release to the canyons 

could not be estimated due to a lack of records. 
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TO: LaMar Johnson 4 DATE: December 3 ,  1974 

Inventory Model 

The radionuclide inventory estimates presented in 
this memo were calculated from the following equations: 

1 = (C) (L) (W) (D) (SI 
where, 

I = calculated inventory (mCi) for segment L 
C = average radionuclide concentrations 

(mCi/g) in sediments. 
L = length of stream channel segment 

(meter) over which C applied. 
W = average width (meters) of stream 
D = depth (meters) of sediment to which 

S = specific gravity (g/m ) of sediment, 
C applied. 

3 

D was taken as 0.15 m and S as 1.57 x lo6 g/m3. 
The total inventory (TI) was; 

n 

1 
T I - x  I 

Where n equals the number of individual stream channel segments 
considered in each canyon. 

The errors associated with the model %obviously of the 
same order as those associated with the input data. The radio- 
nuclide concentration data.% likely the largest source of error 
in the inventory estimates for both Pu and 137Cs. 

S D  

ave 

a v e  

The coef- 
' ficient of variation (mgan' x 100) for triplicate samples 

averaged about 80  percent for Pu and 40 percent for 137cs. 

Model Input 

The Pu and 137Cs data used in equation I are presented in 
Tables 11, I11 and IV. The location of sampling stations and 
stream channel sections for which calculations were made, are 
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U S  ALAMOS. NEW MEXICO 0 7 S 4 1  

shown in Figs. 1-3. Plutonium inventories in each canyon 
were estimated from data collected in 1968, 1970 and 1972. 
The 1972 data utilizes tabulations from the Ecology Section 
(LA-S586), and Environmental Monitoring Report for 1972 
(LA-5184). 
partially reported in LA-5282-ms. 

The 137Cs data were gathered in 1972 and were 



. .  TABLE I 

SUMMARY OF PLUTONIUM ADDITIONS TO THE LIQUID WASTE DISPOSAL AREAS 

FROM 1943 THROUGH 1973 

TA-4Sa TA-21 TA-50 

S i  Pu in mCi Pu in mCi Pu in 
YEAR Effluent Effluent Effluent - 
1943-50 143 . 
1951 0.4 

1952 0.3 0.1 
1953 . 0.9 1.6 

1954 

1955 

2.0 
2.2 

0.5 

1.1 

1956 1.1 0.8 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 , 

1971 

1972 

0.9 

0.9 

1.2 
2.2 

5.7 
3.9 

5.1 

1.0 
0.5 

0.9 
1.7 

5.0 

3.2 
2.5 1.5 

0.04 1.1 

1.0 

0.8 
3.4 

1.6 

1.6 

1.5 
0.7 

1.1 

2.0 
3.5 

1.7 
4.2 

2.6 

6.8 

5.1 

6.0 

8.1 
1 

1973 0.4 8.8 

TQTALS 170 . 32.1 51.3 

a T A - 4 5 ,  TA-21, and TA-50 released liquid effluent into Acid-Pueblo, 

D P - L o s  Alamos and Mortandad Canyons, respectively. 



TABLE I X 

P h y s i c a l  C h a r a c t e r i s t i c s  of C h a n n e l s  

A .  A c i d  P u e b l o  C a n y o n  

1 .  0 t o  480 m ( A c i d  C a n y o n )  

6 W i d t h  1 .5  m D e p t h  0 . 1 5  m 
S p .  g. 1.57  W e i g h t  1 7 0  x 10 g 

2 .  480 m t o  2 6 0 0  m 
6 W i d t h  .2.5 m D e p t h  0 . 1 5  m .  

S p .  g .  1 .57  W e i g h t  1 7 9 0  x 10 g 

3. 2 6 0 0  m t o  6 800 m 

6 W i d t h  3 m D e p t h  0 . 1 5  m 
S p .  g. 1.57 W e i g h t  2 967  x 1 0  g 

4 .  6 800 m t o  10 2 8 0  m (Conf luence)  
W i d t h  4 m D e p t h  0 . 1 5  m 
S p .  g. 1.57 W e i g h t  3 2 7 8  x 10 g 6 

B .  DP-Los Alarnos  ' C a n y o n  

1.  0 t o  1 800 m 
W i d t h  1.5 m D e p t h  0 . 1 5  m . 
S p .  g .  1 .57  W e i g h t  4 5 9  x 10 g 

2. 1 800 m to 6 6 0 0  m 

6 W i d t h  2.5 m D e p t h  0 . 1 5  m 
S p .  g. 1 . 5 7  W e i g h t  2 832 x 1 0  g 

C .  C o n f l u e n c e  P u e b l o - L o s  A l a m o s  t o  R i o  G r a n d e  

1. C o n f l u e n c e  t o  4 800 m 

6 W i d t h  3 m D e p t h  0 .15  m - 
S p .  g. 1.57 W e i g h t  3 408 x 1 0  g 

2. 4 800 m to 7 2 00  m ( R i o  G r a n d e )  
W i d t h  4 m D e p t h  0 . 1 5  m 
S p .  g. 1.57 W e i g h t  2 2 6 1  x 1 0  g 6 

/' D. M o r t a n d a d  C a n y o n  

1.  0 t o  1 460 m 
6 

W i d t h  1 m D e p t h  0 .15  m 
S p .  g .  1 . 5 7  W e i g h t  344 x 1 0  g 

2. 1 4 6 0  m t o  'st$@ m 

6 W i d t h  2 m D e p t h  0 . 1 5  m 
S p .  g .  1 . 5 7  W e i g h t l 7 . 1 4  x 10 g 



. .  
, I TABLE IIT 

C o m p u t a t i o n s  Showing Concen t ra t ions  a n d  

Canyon 
A m o u n t s  of Pu i n  Sect ions of the 

A .  Acid-Pueblo Canyon ( F e b r u a r y ,  1970') 
Concentrat ion.  T o t a l  Pu 

m C i  - Sect ion  S t a t i o n  x 10-3 m C i / g  z. 
0- 480 A C 4  2 9 . 1  

A c i d  Weir 
480- 2 600 PC-2 

P C - s  
2 600- 6 800 PC-7 . 

PC-9 
6 800-10 280 PC-9 

SR-4 

24 .8  2 7 . 0  4 .6  
4 . 9 8  
4 .71  4 . 8 4 '  8 . 7  
1 . 1 5  . 398 ,775  2 . 3  

.398 . 

1 . 1 4  , 7 7 0  2 . 5  

I - 1 8 . 1  TOTAL 
I 
1 

8 .  Acid-Pueblo C a n y o n  (October,  1972)- 1/  

Sect ion ' S t a t i o n  x 10--9 m C i / g  - -  A=. - 
Concentration T o t a l  Pu 

m C i  

0- 480 A P - 1  C 2 . 5  
AP-2 * 2 . 3  
AP-3 - '  , 6 . 9  
AP-4 ' - '  50 
AP-5 13 
AP-6 . ' 1 2  
AP-7 11 
AP-8 2 . 1  
PC-5 2 . 6  
AP-9 - 3 6  
AP-10 1 . 2  
AP-10 1 0 2  
SR-4 037 

. .  

2 . 4  

c 
C 

,-3 'j 
, %  i 

fi. I 
# ba 
n 480- 2 600  

2 600- 6 800 

. .- 
. .  

, 
1 4 . 0  

2. 4 

.78  

. 7 8  

4 . 3  

2 . 3  
. 6 800-10 280 

2 . 6  

1 1 . 6  TOTAL - - -. 
. - 'I A P - S e r i e s  S t a t i o n s  Ecology Sect ion - -  

C. D P - L O ~  A l a m o s  C a n y o r .  ( ~ g a y ,  1968) 
t . .  

T o t a l  Pu 
m C i  - 

Concentration 
Sect ion S t a t i o n  x 10-Y m C i / g  e- - 

0- 1 800 DPS-1 1 6 . 2 0  

1 800- 6 6 0 0  LAS-3 . 65  
D P S - 4  - 8 4  . 8 . 5  

LAS-5 915 .. 40 

3 . 9  

1.1 - 
5 . 0  - T O T A L  - 



- .  
Table I I 1  (con't.) 

. .  

D. D P - L o s  Alamos Canyon ( A u g u s t r  1 9 6 8 )  
Concentration 

Sec t ion  S t a t i o n  x 10'9 mCC/g A=- 
T o t a l  P u  
Q 

0- 1'800 D P S - 1  
D P S - 2  
D P S - 3  
D P S - 4  

1 800- 6' 600 L A S - 2  
LAS-3 
L A S - 4  
LAS-5 

0 . 4 1  
1.44 . 91 . 88 

60 . 37 
-30  ' . 23 

0.91  .4 

38 1.1 

1 . 5  

- 
TOTAL - 

- % .  D P - i o s  Alamos Canyon ( F e b r u a r y ,  1 9 7 0 )  
Cog cen t r a ti on 

Sec t ion  S t a t i o n  . x 10-3 mCi/g e. 
0- 1 800 DPS-1 18.4 

D P S - 4  1 .62  10 .1  
1 800- 6 600 L A S - 2  -198  

u s - 3  -156  
L A S - 4  . 396 
L A S - 5  . 848 0.4  

T o t a l  P u  

4 . 6  

1.1 - 
T O T A L  - - 5.7 

-* 1/ F. D P - L o s  Alamos Canyon ( O c t o b e r ,  2 9 7 2 ) -  
Con cen t r a  t 1 2  

Sec t ion  S t a t i o n  x 10'9 mCi/g A>. 

0-  1 800 D P - 5  0 . 7 6  
D P - 6  . 1 9  
D P - 7  . 9 3  6 . 9  

D P - 1 0  
SR-4 

1 800.- 6 600  D P - 9  - 2 0  . . 30 
.Ol 017 

T o t a l  Pu 

. _. 

3.2 

3.7 TOTAL . 
l /  DP Ser i e s  Ecology Sec t ion  - 



i ,  

Table 1 1 1  (con't.) 

G O  L o w e r  L o s  Alamos Canyon [ C o n f l u e n c e  L A - P u e b l o  T o  R i o  G r a n d e ]  
J M a y ;  1 9 6 8 )  

C o n c e n t r a t i o n  T o t a l  P u  
m C i  S e c t i o n  S t a t i o n  x 10-9 mCi/g e- - 

. '  I 
C o n f l u e n c e -  LAS-6 

4 800 LAS-8.  
4 800- 7 200 LAS-8 

LAS-9 

TOTAL 

. 62 
- 3 4  . 34 . 24 

1 . 6  

LLL 

2 . 3  . 

L o w e r  L o s  Alamos Canyon [ C o n f l u e n c e  LA-Pueblo t o  R i o  G r a n d e ] ,  
( A u g u s t ,  1 9 6 8 )  . .. 

C o n c e n t r a t i o n  T o t a l  Pu 
S e c t i o n  S t a t i o n  . x 10-9 m C i / g  E- m a  . 
C o n f l u e n c e -  LAS-6 . 53 

4 800- 7 200 LAS-8 . 0 2  
4 8 0 0 .  LAS-8 . 02 - 2 8  1 . 0  

LAS-9 c .01 . 01 e .02  . 

TOTAL - - x . 0  

f. . L o w e r  L o s  Alamos Canyon [Confluence LA-Pueblo to R i o  G r a n d e l  
. ( F e b r u a r y ,  1 9 7 0 )  

. C o n c e n t r a t i o n  
S e c t i o n  S t a t i o n  x 10-3 mCi/g E. 

. C o n f l u e n c e -  LAS-6 
4 800 LAS-7 

4 8 0 0 - . 7  200 LAS-8 
LAS-9 

- 8 6 0  . 338 - 6 0  . 591 . 364 - 4 8  
TOTAL - - 

J. : ~ Mortandad Canyon ( F e b r u a r y ,  1 9 7 0 )  
C o n c e n t r a t i o n  

X m r n C - i / C J  A v e .  S e c t i o n  S t a t i o n  - 
0- .I 460 G S - l  87.9 

1 460- 5 1 0 0  MCO-5 2 . 8  
MCS-3.8 3 . 8  4 5 . 8  

MCO-7 - 4 0  1 . 6  

T O T A L  

Total Pu 
m C i  - 

2 . 0  

1 . 1  

3 . 1  
- 

T o t a l  Pu 
m C i  - 

1 5 . 8  

2.s. 

v.5 

0 



. Table 1 1 1  ( c o d t . )  

K. ,- Martandad C a n y o n  ( O c t o b e r ,  1 9 7 2 )  
Concentration 

S e c t i o n  S t a t i o n  x T E G m ~ i / g  7 Ave. 
l *  
I "  

0- 1 460 M-1 
M-2 
'M-3 
M-4 
H-5 
M-6 
M- 7 
I- 8 

M-9 
1 460- 5 100 MCO-5 

223 
11 7 
91 
48 

124 
24 
21 
9.1 . 82 
2.8 . 

. 11 6.9 

TOTAL 

T o t a l  P u  
mCi - 

28.2 

4 0 . 0  - 

. .  . .  

I 

. .  

. .  

I 



TABLE IV 
Concentrations and Amounts of 13’c.s in 

Sections of the Canyons 
I 

A. Acid-Pueblo Canyon (October, 1972) 

Concentration Total 137cs 
Section (m) Station x 10-9 mCi/g x. (mCi 1 

0-480 Ap-1 0.53 
Ap-2 0.05 
Ap-3 1.5 
Ap-4 0.74 
Ap-5 14 
Ap- 6 1.1 
Ap-7 1.5 2.8 0.48 

2600-6800 Ap-9 0.31 0.31 0.92 
6800-10280 Ap-10 0.20 0.20 0.66 

480-2600 Ap-a 1.1 1.1 2.0 

Total . 4 . 1  

B. DP-Los  Alamos Canyon (October, 1972) 

Concentration Total 137cs 

Section (m) Station x 10‘9 mCi/g Avg. (mCi 1 

0-1800 m-1 
m-2 
m-3 
m-4 
m- 5 
m-6 
m-7 

1800-6600 m-9 
m-10 

1654 
187 

49 
24 
15 
51 284 130  
13 
3.6 8.3 24 

5.9 

Total 154 

C. Lower Los Alamos Canyon (October, 1972) 

Concentration Total l3’CS 
1 

Section (m) Station x 10-9 mCi/g A v g .  (mCi 1 

Confluence- m-10 0.20 1.1 

4800-7200 . m-11 1.6 0.9 9.1 
.. 4800 

Total 10.2 



Table I V  (can't) 

D .  Mortandad Canyon ( O c t o b e r ,  1 9 7 2 )  

Conce t r a t i o n  T o t a l  137cs 
S e c t i o n  ( m )  S t a t i o n  x lo - '  mCi/g Avg. ( m C i  1 

0-1460 m - 1  
m-2 
m - 3  
m-4 
m- 5 
m-6 
m-7 
m-8 

. 1460-5100 m-9 
m-10 

2022 
506  
527 
629  
285 

1 1 9 1  
315 

90 696  240 
9 1  

0 . 6  4 6  7 9  

T o t a l  319 

. 

, 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF C A L I F O R N I A  

LO# ALAMOS. N E W  MEXICO b7S44 

TO: LaMar Johnson 6 DATE: December 3, 1974 

Pu Inventory 
Acid-Pueblo Canyon 

The inventory and relative distribution of Pu in 
four segments of Acid-Pueblo Canyon are presented below: 

Total Pu (mCi) 
Section (m) Feb. 1970 % Total Oct. 1972 . % Total 

0-480 4.6 25 2.4 21 
480-2600 8.7 413 4.3 37 
2600- 6800 2.3 13 2.3 20 
6800-10280 2.5 14 2.6 2 2  

Total 18.1 100 8 11.6 100 

Calculations based on Feb. 1970 samples indicate that 
about 18.1 mCi remain in the 10280 m section of stream 
channel downstream from the waste-outfall. This value rep- 
resents about 11% of the estimated input of 170 mCi. In 
October, 1972, 11.6 mCi was the calculated inventory for the 
same sections of stream channel. If the difference between 
1970 and 1972 estimates are real, then the annual loss from 
this stream section was about 2.2 mCi/year o r  roughly 13% of 
the current inventory per year. The latter figures were based 
on a 6.5 mCi loss over three summer rainfall seasons. The 
loss appears to have been from the upper reaches of the can- 
yon where the stream channel is narrow, precipitous and easily 
scoured. The flux of Pu in the lower sections (2600-10280 m) 
apparently is in equilibrium, with gains equaling losses. 

* .  .'Data on the vertical distribution of the Pu in 
Acid-Pueblo sediments indicate that the radionuclide is rela- 
tively well mixed to sampling depths of 30 cm throuFhout the 
entire 1028~ meter section. Snow and rain runoff and sewage 
effluent are all at least partially responsible for the redis- 

1 

I 
tributian of sediment Pu- with distance and denth. . A  

The r a t i c  of 239-241pu/238pu in Acid-Pueblo Canyon sedi- 
.7. ments averagea 17, reflecting the laboratories early work e' 

with 239Pu. -7 

e. - 
C .  - 
L- 

0 
-& 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF C A L I F O R N I A  

LOS ALAMOS. NEW MEXICO 87S44 

TO: LaMar Johnson 7 DATE: December 3 ,  1974 

The discrepancy between our inventory estimates and 
the amount of Pu released to the canyon measured about 150- 
160 mCi. There are several possible explanations f o r  the 
discrepancy and these include: 

1. ‘khe removal of significant amounts of Pu from 
the upper 160 meters of the canyon during the 
dismantling and clean-up of TA-45 and, 

2. the flushing of Pu downstream during snow melt 
and/or rain runoff events. 

It is impossibe to assess the amount of Pu removed dur- 
ing the TA-45 clean-up operation. Records compiled by 
J. Enders show that 504 truck loads of material were removed 
from the TA-45 area and were buried in Area G and C. Personal 
communications with C. Blackwell, J. Enders and C. Christenson 
lead us to believe that a very small amount of the rubble 
actually came from the canyon, per se. This contention is 
further substantiated by the physical appearance of the can- 
yon today. There is little evidence o f  soil and/or rock re- 
moval from the stream channel other than one o r  two isolated 
spots where chisel marks are visible in t h e m  Most of 
the material which was removed from the canyon consisted of 
the cliff face immediately below the TA-45 waste outfall. 
According to Blackwell and Enders, a road was built to the 
bottom of the cliff where front end loaders scooped up about 
94 truck loads of rubble f o r  burial in Area C. The waste 
outfall area from TA-1, which is immediately adjacent to the 
TA-45 outfall, also bears no evidence of clean-up. T’fie s o i l s  
are well developed and heavily vegetated. 

Unfortunatley, recollections from the past and opinions 
based on field observations, provide little bases f o r  deriv- 
ing a quantitative estimate of the amount of Pu removed from 
the canyon. It is our belief, however, that relatively small 
amount of the radioactivity was removed from the canyon during 
the clean-up operation. 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF C A L I F O R N I A  

LOS ALAMOS. NEW MEXICO a7144 

\ 

TO: LaMar Johnson 
1 

8 DATE: December 3 ,  1974 

In our opinion, the most likely explanation for the 
relatively small residual Pu inventory is that the material 
was transported downstream during runoff events. Such a pro- 
cess was noted in Pueblo and Los Alamos Canyons as early as 
1946, when Kingsley (LA-516, LA-516A) measured elevated Pu 
levels in soils and water about 10000 m below the respective 
waste outfalls and that levels in stagnant pools in the stream 
were much lower following spring rains than in late fall. Ro- 
beck (TID-460) ._ in 1950, also suggested runoff transport phen- 
omena as a mechanism of Pu redistribution in Pueblo Canyon. 

Sediment radionuclide concentrations from the confluence 
of Pueblo and Los Alamos Canyon to the Rio Grande, demonstrate 
that Pu has been transported downstream from the waste outfalls 
(Schnap and Tribley, LAMS-709; Dodd, LAMS-2038; Hakonson, 
LA-5586; Purtymun, LA-4561). Three studies in DP Canyon 
(Purtymun, LA-5744) and in Mortandad Canyon (Hakonson, in pre- 
paration; Purtymun, Johnson, and John, U.S .  Geol. Survey Prof. 
Paper 550-D) demonstrated that runoff is an operative mechanism 
in the transport of radioactivity down the canyons. 

Determining the rate of Pu movement downstream in Acid- 
Pueblo Canyon is difficult with the data presently available. 
We have attempted to do so, however, utilizing 1970 and 1972 
data. As mentioned previously, the loss of Pu from 1970 to 
1972 was about 2.2 mCi/year or about 13% of the current inven- 
tory each year. %e curves in Fig. 4 show the accumulative 
input of Pu to the canyon from 1943-1964 (upper curve) and 
the residual remaining each year through 1972 assuming a 13% 
annual loss (lower curve). The calculating formula along with 
an example calculation also appear in the Figure. 

e_yLt&tlon 1 The Pu inventory in 1972 as estimated by was 
11.6 mCi which compares very well with a predicted inventory, 
based on a 13% annual loss, of 8 mCi. The use of the 13% an- 
nual decrement model assumes that Pu transport out of the 10280 m d 

and that the flushing process proceeded at a 

.? -- 
- <  
I -  section began the first year wastes entered the canyon (1943) A =  
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continuous rate through each succeeding year. The vali- 
dity of these assumptions is questionable. However, the 
data presented by Kingsley [LA-516, LA-516A) demonstrate 
that by 1946, Pu had moved several thousand meters down- 
stream. In addition, hydrologic observations over the past 
16 years indicate that 3-4 runott events in the Acid- 
Pueblo watershed reach the Rio Grande each year. Regardless 
of the validity of the assumptions, the exercise demonstrates 
the need for continuing long-term observations and special 
studies to provide a sound bases for predicting annual 
losses and transport mechanisms of the radioactivity. 

A t  a 13% annual loss,the Pu inventory in Acid-Pueblo Canyon would 
approach background levels (0.82 mCi over the 10280 m segment) by 1988. 
Pu concentrations in Acid-Pueblo sediments ab.ove the waste outfall 
in 1972, averaged 0.1 pCi/g in 5 samples. 

DP-Los A l m s  Canyon 

The results of the inventory estimates for two sections of DP- 
h s  Alamos Canyon are presented below: 

w % Aug . % Feb . % Oct. % 
Section (m) 1968 Total 1968 Total 1970 Total 1972 Total 

0-1800 3.9 78 0.4 27 4.6 81 3.2 86 
1800-6600 1.1 22 1.1 73 1.1 19 0.5 14 

Total 5.0 100 1.5 100 5.7 '100 3.7 100 

' The Pu inventories in May and August 1968, reflect the stonn trans- 
port phenomena that we believe is operative in Pu redistribution. The 
inventory in hky 1968 represents build up of Pu during the Fall-Winter- 
Spring months, while the August inventory represents the residual after 
the summer rainfall season. The loss in the 
3 month period was about 90% of the residual 
loss from both segments was about 70% of the 

0-1800 segment during the 
inventory hrhile the Overall 

d 
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channel i n  t h e  0-1800 m segment has  a t h i n  (< 30 c m )  a l l u v i a l  
cover and has  a s t e e p  g r a d i e n t  (182 m fa11/1800 m s t r eam) .  Run- 
o f f  i s  above norinal due t o  t h e  l a r g e  a r e a s  of  paved landscape 
( townsi te )  which d r a i n  i n t o  DP canyon. Losses from t h e  lower 
s ec t ion  (1800-6600 m) appa ren t ly  equaled ga ins  s i n c e  t h e  inven- 
t o r y  remained r e l a t i v e l y  c o n s t a n t .  

The 5 m C i  inventory  i n  May 1968 r e p r e s e n t  about 2 0 %  of t h e  
25.2 m C i  (1952-1967) r e l e a s e d  t o  t h e  canyon whi le  t h e  August 1968 
inventory  of  1.5 m C i  r e p r e s e n t  6% o f  t h e  i n p u t ,  

The 1968 d a t a  sugges t  t h a t  Pu l o s s e s  f rom t h e  canyon a r e  
c y c l i c ,  w i th  bui ldup occur r ing  du r ing  t h e  Fal l -Winter-Spring 
months and l o s s e s  occur r ing  dur ing  ' the  summer months when storm 
runoff  p e r i o d i c a l l y  f i l l s  t h e  streams. 

r e p r e s e n t s  2 0 %  o f  t h e  2 8 . 4  m C i  r e l e a s e d  t o  t h e  canyon, About 
1 2 %  (3 ,7  mCi) o f  t h e  31.7 m C i  i n p u t  remained i n  October 1 9 7 2 .  

y e a r  t o  y e a r  l o s s e s  approximately equa l  g a i n s ,  even though w i t h -  
i n  y e a r  l o s s e s  may occur  w i t h i n  a s h o r t  t i m e  pe r iod .  The o v e r a l l  
l o s s  o f  Pu from May 1968 t o  February 1 9 7 0 ,  was about  2 . 5  m C i .  
This va lue  was de r ived  a s  fo l lows:  

- 

The inventory  e s t i m a t e  i n  February 1970 was 5 , 7  m C i  which 

The inventory  e s t i m a t e s  f o r  a l l  t h r e e  y e a r s  i n d i c a t e  t h a t  

Net Pu l o s s  = 5 m C i  (May 1968 inventory)  
+ 3.2 m C i  ( a d d i t i o n s  during 
1968-1969) -5.7 m C i  (February 
1970 inven to ry )  

= 2 . 5  rnCi,or f . 2 5 m G ' / c j u  

The l o s s  of 1.25 mCi/year, r e p r e s e n t s  about  
19% of t h e  6.6 m C i  p r e s e n t  i n  t h e  canyon i n  1968 ( i . e .  1 . 6  m C i  
i npu t  + 5 m C i  i nven to ry ) .  The n e t  l o s s  from February,1970 t o  
October, 1 9 7 2  was 5.3 m C i  ( i . e .  5.7 m C i  inventory  i n  Feb. 1 9 7 0  
+ 3 . 3  m C i  i npu t -3 .7  m C i  inventory  i n  O c t .  1972), which r e p r e s e n t s  
an annual l o s s  over  t h e  t h r e e  summer seasons  of 1 . 8  mCi/year. 

d 

5 ;  
'J - 
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The r e l a t i v e  l o s s ,  based on an  i n p u t  of  1 .8  mCi/year and 
1970 inventory and annual  i n p u t  t o t a l  of 6.5 m C i  ( i . e .  5.7 
mCi=+ 1.1 m C i )  was 26% p e r  y e a r .  
t i v e  l o s s  r a t e s  was 23% per yea r .  
va lue  t o  t h e  e s t ima ted  inpu t  (Fig.  5 ,  upper c u r v e ) ,  analogous 
t o  t h e  p r e s e n t a t i o n  i n  F i g .  4 ,  y i e l d s  t h e  p r e d i c t e d  inventory  
(lower curve ,  Fig.  5 )  based on a 23 % annual  l o s s .  

Purtymun's estimate of t h e  inventory  i n  October,  1972  
was 3 . 7  m C i ,  which compares w i t h  a p r e d i c t e d  va lue  of  4 . 7  m C i ,  
assuming a 2 3 %  annual  loss. The model p r e d i c t e d  t h a t  back- 
ground l e v e l s  (0.17 m C i  for t h e  6600 m segment) would be achiev-  
ed by 1987> 
DP Canyon u n t i l  1976  a t  a ra te  o f  0 . 4  mCi/year. 
t i o n s  i n  sediments from above the outfall i n  DP canyon averaged 
0.05 pCi/g f o r  6 samples. 

ments was 5 . 2 .  
averaged 0 .5  r e f l e c t i n g  inc reased  Laboratory use o f  238Pu 
s i n c e  1958. 

The average of  t h e  two i e l a -  
Applying t h i s  

assuming t h a t  wastes  con t inue  t o  be r e l e a s e d  i n t o  
Pu concent ra -  

The average r a t i o  of 2 3 9 P ~ / 2 3 8 P ~  i n  DP-Los Alamos s e d i -  
The r a t i o  i n  e f f l u e n t  from TA-21  dur ing  1 9 7 2  

Data on t h e  v e r t i c a l  d i s t r i b u t i o n  of t h e  Pu t o  
maximum sampling depths  o f  30 c m  i n d i c a t e  t h a t  t h e  radionu-  
c l i d e  has  mixeiAthfoughout t h e  6600 m segment. 

U L  h A e  +h 

Lower Los Alamos Canyon t o  Rio Grande 

This  s e c t i o n  of s t ream channel  which l i e s  below t h e  con- 
f luence  o f  Acid-Pueblo and DP-Los Alamos Canyon has rece ived  
a l l  o f  t h e  r a d i o a c t i v i t y  t r a n s p o r t e d  o u t  of  t h e  two upper can- 
yons. Based on t h e  e s t i m a t e s  p r e s e n t e d  e a r l i e r ,  about 1 6 0  m C i  
Pu from Acid-Pueblo and 30 m C i  Pu from DP-Los Alamos may have 
washed i n t o  t h i s  s t ream segment over  t h e  p a s t  30  y e a r s .  The 
inventory  e s t i m a t e s  and r e l a t i v e  a i s t r i b u t i o n  oPPu.1 1968 
and 1970 appear  

I ~ O u t 3 r - ~ O ~ ~ k r \ 1  C C n q O c ?  

b e  1 0 . 4  g 

. 
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Total Pu (mCi) 

Segment (m) May % Aug . % Feb. % 
1968 Total 1968 Total 1970 Total 

0-4800 1.6 6 2  1.0 %98 2.0 
4800-7200 0 .7  38 < . 02  2 1.1 

65 
35 

Total 2.3 100 %l.O 3.1 100 

It is apparent that little of the 190 mCi Pu from the 
upper portions of Acid-Pueblo and DP-Los Alamos remains in the 
lower segment. The May and August 1968 data: reflect summer 
storm transport, analagous to the data for the upper 6600 m 
in DP-Los Alamos Canyon. The estimated inventory was 2.3 mCi 
in May and about 1 mCi in August. The inventory in February 
1970 was 3.1 mCi. 

Pu additionito lower Los Alamos Canyon over the past 30 years. 
Recall that a 13% annual loss was calculated for Acid-Pueblo 
Canyon, while the average annual loss from DP-Los Alamos Canyon 
was 23%. The upper curve in Fig. 6 shows the accumulative Pu 
additions from 1943 to 1973. The average annual Pu loss, as 
calculated by the method described earlier, was 53%/year. The 
lower curve in Fig. 6 show the resulting inventories based on 
the 53% annual loss. Calculated inventories (equation I) in 
May 1968 and in February 1970 were 2.3 mCi and 3.1 mCi, while 
corresponding predicted values based on a 53% annual loss were 
3.9 mCi and 3.4 mCi. The 53% annual decrement model predicted 
background levels (0.48 mCi f o r  the 7200 m segment) would be 
achieved in the late 1980's. 

Sediment loads passing Otowi bridge on the Rio Grande Ri- 
ver average 2 . 2  x lo9 kg/year over the last 21 years. (U.S. Geol- 
ogical Survey, Water Quality Records). Obviously the capacity 
for dilution of radioactivity with suspended sediments as it 
enters the Rio Grande is large. 

The data in Figs. 4 and 5 were used to estimate the annual 

Sediment samples from the Rio Grande in 1973 did not 
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con ta in  e l e v a t e d  amounts o f  plutonium. S t u d i e s  of t h e  r i v e r  
w i l l  be expanded, e s p e c i a l l y  i n  t h e  newly c o n s t r u c t e d  Coch i t i  
Reservior  . 

The 239Pu/238Pu r a t i o  i n  sediments  from lower Los Alamos 
Canyon averaged 29 ,  which more n e a r l y  corresponds t o  t h e  h igh  
239Pu/238Pu r a t i o  observed i n  Acid-Pueblo Canyon. 

r ece ives  about  2 mCi/year from Acid-Pueblo and about  0.5 mCi/year 
from t h e  DP-Los Alamos branch. 

2 

Based on t h e  d a t a  p re sen ted  'above, lower Los Alamos Canyon 

Mortandad Canyon 

The A.E.C. owns t h e  l and  i n  Mortandad Canyon t o  about 5100 
m below t h e  TA-50 waste  o u t f a l l .  The San I lde fonso  Indians  own 
t h e  remaining p o r t i o n  o f  t h e  canyon down t o  t h e  Rio Grande. Sed- 
iment samples have n o t  been taken  on i n d i a n  l and ,  however, some 
were taken i n  1 9 7 2 ' a t  t h e  Labora to r i e s  e a s t  boundary i n  t h e  can-  
yon and a t  t h e  p o i n t  where Mortandad Canyon crosses S t a t e  Road 4 .  

The inventory  e s t i m a t e s  f o r  1 9 7 0  and 1 9 7 2  a r e  p re sen ted  
below: 

Pu (m::;. 
T o i a l  

Feb . % 
Sec t ion  (m) 1970  T o t a l  1 9 7 2  To ta l  

0 -1460  15.8 85 28.2 7 1  
1460- 5100 2 .7  1 5  11.8 29 

Total 18.5 100 40 100 

The Feb. 1 9 7 0  inventory  e s t i m a t e  was 18.5 m C i ,  which com- 
pares  wi th  an inpu t  of  2 2 . 3  m C i  through 1 9 6 9 .  
mate was 4 0  m C i ,  which compares w i t h  an inpu t  of 41 .5  m C i  
through 1972 .  The 21.8 m C i  i n c r e a s e  i n  Pu from 1970 t o  1 9 7 2  
r e f l e c t s  a d d i t i o n s  of  t h e  r a d i o n u c l i d e  from TA-50. During t h i s  
pe r iod ,  records  show t h a t  19 .2  m C i  were r e l e a s e d  i n t o  t h e  can- 
yon. 

The October e s t i -  

Changes i n  t h e - r e l a t i v e  d i s t r i b u t i o n  of  t h e  Pu w i t h i n  t h e  2 
s z 
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two sections may be indicative of relocation by storm runoff. 
None of the radioactivity has reached Indian land as evidenced 
by background concentrations in the sediments immediately up- 
stream and at the State Road 4 crossing (Hakonson, LA-5586). 

The physical characteristics of Mortandad Canyon are the 
primary reason for the relatively small downstream movement of 
the Pu. The drainage area is small, at about 6 km and the 
lower reaches of the canyon (i.e. >1200 m post-outfall) broaden 
and are covered with alluvial deposits to a depth of as much 
as 25 m. The alluvium is unsaturated, and thus far, has had 
the capacity to absorb all the water (i.e. effluent, storm run- 

2 

off and etc.) which reaches the area. Observations over the 
last 16 years indicate that runoff from the upper canyon has 
never reached post-outfall distances in excess of about 3500 m. f l o u ; ~ ~ ~  
‘he development and construction at TA-35 and TA-55 has increas- 
ed runoff into the canyon. This increase may be sufficient to 
transport the Pu to off-site areas in the event that corrective 
measures are not implemented. 

The 239~u/238~u ratio favors 238Pu at 0.28. Concentrations 
are relatively uniform with depth in the upper 1200 m of the 
canyon and become increasingly concentrated in the surface 
2.5 cm below this point. Surface water is always in the channel 
to about 0200 m post-outfall, but soaks into the alluvium at 
distances beyond 1200 m. The lower portion, from about 1200- 
3500 m, flows water periodically during summer storm runoff 
events. 

Cesium-137 Inventory 
Acid-Pueblo Canyon 

The cesium-137 inventory for the four segments of Acid- 
.. bQ\O@o Pueblo Canyon appears 
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13’Cs I n  Acid-Pueblo Canyon (October 1972) 

Segment (m) T o t a l  13’cs (mci) % T o t a l  

0-480 0.48 1 2  
480-2600 2.0 49 

2600-6800 0.92 * 3 22 
16, 6800-10280 0.66 

Total  4 .1  1 0 0  

The e s t ima ted  inventory  o f  4 . 1  m C i  compares w i t h  a back- 
ground value o f  3 .1  m C i  based on average p r e - o u t f a l l  concen- 
t r a t i o n s  of 0.38 pCi/g. 

Few sediment samples f rom t h i s  canyon conta ined  above- 
background l e v e l s  of 137Cs. Thus, t h e  amount of 137Cs r e l e a s e d  
t o  t h e  canyon was e i t h e r  small o r  i t  has  s i n c e  been t r a n s p o r t e d  
downstream by s torm runof f .  

The 137Cs inventory  of 4 . 1  m C i  i n  October 1 9 7 2 ,  compares 
wi th  an e s t ima ted  Pu inventory  o f  1 1 . 6  m C i .  The h i g h e s t  p e r -  
centage o f  both 137Cs and Pu occurred  i n  t h e  480-2600 m segment. 

DP-Los Alamos Canyon 

The DP-Los Alamos Canyon inventory  t o  6600 m p o s t - o u t f a l l  
was a s  fol lows:  

137Cs In DP-Los Alamos Canyon (October 1972)  

Segment (m) T o t a l  1 3 7 ~ s  (mci) .-  % T o t a l  

0-1800 130 84 
1800-6600 24 16 

T o t a l  154 100 

About 8 4 %  of t h e  e s t ima ted  154 m C i  137Cs was loca ted  i n  
t h e  upper 1800 m o f  t h e  canyon whi l e  t h e  remaining 1 6 %  was d i s -  

f 

t r i b u t e d  i n  t h e  lower segment (1800-6600 m). I n  1973, t h e  only 4 

-: 
- 4  year  s p e c i f i c  ana lyses  f o r  137Cs were made on e f f l u e n t ,  1.1 m C i  
- d  ..- 
c;I 
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was r e l e a s e d  i n t o  DP-Los Alamos Canyon from TA-21  (LA-5586). 
It seems l i k e l y  t h a t  r e l e a s e  l e v e l s  i n  previous  y e a r s  were 
l a r g e r ,  s i n c e  t h e  T A - 2 1  p l a n t  has r e c e i v e d  s t e a d i l y  less r a d i o -  
a c t i v i t y  i n  t h e  p a s t  few y e a r s .  

There appeared t o  be a d i s t r i b u t i o n a l  r e l a t i o n s h i p  between 
t h e  Pu and 137Cs i n  October 1 9 7 2  samples. A l e a s t  squares  re-  
g re s s ion  of I n  137Cs vs  I n  Pu for 25 p o s t - o u t f a l l  sediment sam- 
plles was h igh ly  s i g n i f i c a n t  (r = 0 . 7 4 ,  a ~ 0 . 0 1 ) .  

with an e s t ima ted  Pu inventory  of  3 - 7  m C i ,  
t h e r e  i s  about 4 2  t imes a s  much 137Cs as Pu. 
centages  o f  bo th  137Cs and Pu occurred i n  t h e  upper 1 8 0 0  m of 
t h e  canyon. 

The 137Cs inventory  o f  154 m C i  i n  October 1972 compares 
On an a c t i v i t y  b a s i s ,  

The h i g h e s t  p e r -  

Lower Los Alamos Canyon 

The inventory  e s t i m a t e  from t h e  conf luence  of  Pueblo and 
Los Alamos Canyons t o  t h e  Rio Grande appears  below: 

137Cs i n  Lower Los-Alamos Canyon (October 1 9 7 2 )  

Segment (m) T o t a l  1 3 7 ~ s  ( m C i >  9 T o t a l  

Confluence-4800 1.1 11 
4800- 7200 9.1 89 

Tota l  10.2 1 0 0  

The t o t a l  inventory  for t h e  Acid-Pueblo-DP-Los Alamos 
Canyon system, inc lud ing  lower Los Alamos Canyon, was about 
168 m C i .  About 92% was i n  t h e  upper reaches  of  DP-Los Alamos 
Canyon (0-6600 m), l e s s  than  3% i n  upper Acid-Pueblo Canyon 
(0-10280 m)  and about 6% i n  Lower Los Alamos Canyon. 

Mortandad Canyon 

The 13'Cs inventory  i n  Mortandad Canyon t o  5100 m p o s t -  
o u t f a l l  i s  presented  on t h e  fo l lowing  page: 
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Cs In  Mortandad Canyon ( O c t ,  1972) 
1 3 7  

Segment (m) T o t a l  1 3 7 ~ s  ( m c i )  b T o t a l  

0-1460 2 4 0 .  75 
1460-5100 79 2 5  

Total  319 100 

The 137Cs inventory  of  319 m C i  f o r  Mortandad Canyon was the  
l a r g e s t  of any o f  t h e  t h r e e  canyons; t h e  va lue  being twice t h e  
t o t a l  f o r  DP-Los Alamos and Acid-Pueblo. 

1973 (LA-5586). Assuming t h a t  a s imilar  q u a n t i t y  was r e l e a s e d  
from 1963-1972 (no records  are  a v a i l a b l e ) ,  then  t h e  e s t ima ted  
inventory o f  319 m C i  accounts  f o r  about  1 / 1 0  o f  t h e  t o t a l  which 
was r e l e a s e d  i n  t h e  canyon. 

The 137Cs concen t r a t ions  were a t  background l e v e l s  i n  sed-  
iments j u s t  above (~\r 5200 m) I nd ian  l and  and a t  S t a t e  Road 4 .  
Consequently; t h e  m a t e r i a l  must l i e  somewhere w i t h i n  t h e  f i r s t  
5100 m p o s t - o u t f a l l .  

Release o f  137Cs t o  Mortandad Canyon t o t a l e d  293 m C i  i n  

There a r e  a t  l e a s t  two Doss ib le  a r e a s  where t h e  unaccounted * 

13’Cs might be found. The f i r s t  is  i n  t h e  deeper a l luvium 
(> 30 cm) o f ’ t h e  lower p o r t i o n  of t h e  1 4 6 0 - 5 1 0 0  m segment. The 
cor ing  device used t o  c o l l e c t  sediment i n  1 9 7 2 ,  r e a c h e d . i n t o  t h e  
P r o f i l e  a maximum of 30 c m .  The runoff  water  which soaks i n t o  
t h e  al luvium i n  t h i s  segment may c a r r y  t h e  137Cs t o  depths ex- 

- ceeding t h e  30 c m  l i m i t  o f  t h e  sampler .  The o t h e r  p o s s i b l e  
l o c a t i o n  f o r  t h e  1 3 7 C s  is t h a t  a t  some time dur ing  t h e  p a s t ,  t h e  
s t ream channel over  flowed and c a r r i e d  much of  t h e  1 3 7 ~ s  a long  
wi th  it. We know t h a t  such an event  has  occurred  s e v e r a l  t imes 
in t h e  p a s t ,  bu t  a s  y e t  have n o t  s t u d i e d  t h e  m a t t e r  s u f f i c i e n t l y  
t o  comment. 

A runoff even t  i n  Mortandad Canyon on September 15,  1 9 7 4  
c a r r i e d  an e s t ima ted  7 m C i  13’Cs p a s t  t h e  1 2 0 0  m p o s t - o u t f a l l  

. I  QC 
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7 

location, 
particulates greater than 0 . 4 5  u ;  whereas, only 3% was assoc- 
iated with the water. 
event represents about 2% of the estimated inventory, 

a < 0.01) between In I3’Cs and In Pu in sediments, based on 
33 samples from the canyon. The presence of this relationship 
strengthens the argument that a physical transport mechanism 
(i.e. storm runoff) is operative in redistributing both Pu and 
13’Cs, since the two are chemically disimilar. 

About 97% of the 13’Cs was associated with suspended 

The 7 mCi 137Cs transported during this 

There was a highly significant correlation (r = 0.91, 

Discussion and Summary 

The- following tabulation lists our estimate of Pu and l3’CS 
in all the canyons as of 1972. 

Acid-Pueblo 11.6 4.1 
DP-Los Alamos 3.7 1 5 4  
Lower Los Alamos 3.1* 10.2 
,Mortandad 40 319 

Total 58.4 487.3 

* Based on February 1970 samples 

The amount of Pu and 137Cs associated with biological or- 
ganisms is very small (< a few percent) based on the observed 
concentrstions in plants and animals ( L A - 5 5 8 6 ) ,  and on the rela- 
tively small area which has been contaminated. Sediments are 
definitely the major reservior of the Pu and l 3 ’ C s .  

‘ As a consequence, sediment transport processes are primal 
in redistributing the radionuclides. Storm runoff seems to be 

. the major vector in all thrse canyons. Fine particulate which 

during any particular event. However, coarser materials which 
comprise 90 plus percent of the alluvium, carries the bulk of 

contain higher concentration, are transported the e--> urtherest ? 
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the .radioactivity downstream. One study in Mortandad Canyon 
determined that a relatively small runoff event moved about 
7 mCi 137Cs downstream during a 4 hour period. 

Pu, and probably 137Cs, has been carried completely out 
of the Acid-Pueblo and DP-Los Alamos canyon system, Estimates 
show that as much as 180 mCi Pu may have entered the Rio Grande 
River. Average annual losses of 13% (Acid-Pueblo) and 23% 
(DP-Los Alamos) were estimated f o r  the two upper sections of 
the canyon system, whereas, a 53% annual loss appeared to ade- 
quately predict on hand inventories in Lower Los Alamos Canyon. 
Pu from liquid effluent in Mortandad Canyon is confined exclus- 
ively to the 5100 m section immediately below the waste outfall, 
Prospects f o r  the material remaining there are dim, in light of 
construction activities on the upper Mortandad Canyon watershed. 

about 10 times greater than the Pu. 
137Cs is believed unaccounted f o r  by the inventory estimate in 

The amounts of 137Cs present in the canyons in 1972 were 
A considerable amount of 

Mortandad Canyon. 
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-ble s ntratipg 66.0 d h / k  3 

22 0 

3 0 

23 0 

26 0 

24 0 

I 

0 1.2 ,006 

0 58.9 25 06 

0 1.1 0.4 

0 1.1 e a  
0 1.0 0.5 

4.4 

l a 9  

2 a o  

0.5 

0 a 6  

2a9 

0.8 

Q a 7  

0.5 

gas 

0.5 

0.6 

UNCLASSlFl EP 
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Peruent & m  Po8ItiOnS 
Looation Over Tolerance Deaontarainatlcn 

1113 
i 

88 

542 
105 
(8 

1990 
Aatiaim &ana 20 

131 

13 
m 

1224 
21 
21 

Q1s 
95% 
95g 

58 
100 
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Loeation 

an36 

a w n 3 7  - 
.+-.tor - 

5- 
.. 

E-p. h.* 

Inoherator* 

Roan u2 

Roapa 213 

Evap. Rm.* 

Unloading* 

ElallwsyQ 

Roam 218 

Roam 313 

Rocml322 

Roam 401 

Roan 406 

R m n  5 C l  

Control Rm. 

Roam 505 

Rosa 506 

ROm 508 

Borpr 513 

trob -or Rm. 

Bl&. 34 

Slag. 35 

Tank Rn. 

Bo.To&a 

ll 

9 

18 

20 

16 

19 

19 

20 

20 

20 

20 

20 

20 

20 

19 

20 

20 

20 

20 

19 

20 

20 

20 

20 

20 

20 

0 

0 

4 

13  

4 

c 
1 

2 

0 

1 

3 

0 

1 

0 

4 

0 

0 

0 

3 

3 

0 

2 

0 

0 

0 

0 

0 

0 

0 

2 

0 

1 

3 

0 

0 

3 

2 

0 

0 

0 

0 

0 

1 

0 

1 

2 

0 

2 

0 

0 

0 

0 

1.1 

0.8 

43 02 

c5.6 

w . 2  

24.2 

16.6 

22 .6 

3 -4 

51.6 

159.8 

3.8 

28.2 

1.8 

28.8 

3 08 

8.6 

2.8 

U e 6  

76.2 

4.2 

u . 2  

7.8 

2.6 

3 06 

2 02 

* ReapIrators are worn in these rom~ pt all times. 

' 0.5 

0.6 

. ---x ,.. 

- I  

* J  

* .I 

. .  
$e4 

13 e 4  

101.6 

6.2 

3 .4 

4 e 4  
2.0 

4.6 

12.6 

l e 4  

2.0 

0.6 

6 .6 

1.0 

3.0 

0.8 

3.0 

11.0 

1.6 

9.2 

2.4 

1.2 

1.8 

1.0 

0.1 

0 04 

2 02 

3 -4 

2.0 

2.3 

5.5 

1.7 

2.0 

6.8 

3.0 

1.2 

0.8 

1.0 

3 e 6  

1 . 5  

2 02 

0.7 

2 06 

1.2 
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WR-hnndm 

Re~pirator Rm. 20 0 0 6.2 2.6 1.8 

sorting h. 20 1 0 11.2 3.2 2.6 

uot h, 

DP East' 

Roaa 5203 

Roaar 5206 

Roam 5205 

Roam 5206 

ROQI 5207 

Roan 5208 

Roan 5209 

baa  5210 

Baoll 5213 

RoQl52u 

Roan 5226 

20 0 0 4.2 1.4 1.0 

F'O~NIIIM 
All- ble  C w  tration U 00.0 d/mh3 

20 0 0 324.0 17.0 1.0 

20 0 0 12.0 1.0 7.0 

18 0 0 20.0 2.0 2.0 

20 0 0 6.0 L O  0 

20 0 0 1'7.0 2 00 U.0 

20 0 0 5.0 1.0 1.0 

18 0 0 2.0 -1.0 1.0 

20 0 0 2.0 1.0 1.0 

20 0 0 2.0 1.0 1.0 

20 0 0 1.0 1.0 1.0 

20 0 0 1.0 l&. 1.0 

20 0 0' 5.0 1.0 1.0 

20 0 0 5.0 1.0 1.0 



Roar 5227 20 0 0 1.0 1.0 2.0 

B h  5230 20 0 0 S e 0  w-., . 1.0 
I . _  _. 

M-15 20 0 0 6.6 1.9 1.7 

QlIR Boildlnq 

WFt=3U8 18 0 0 .  6 e 4  2eo 1.9 

CMR-3 13 0 19 0 0 l e 0  0.5 0.6 

m4U-A 20 0 0 l e2  0.6 0.5 - 16 0 0 18-8 2.9 1.0 

-6 20 0 0 1-5  0.8 1.0 

Q3R-7l17 20 0 0 0.7 0.6 

sip8 Bulldfnq 

a06 4 l  0 1 1'7.6 4.8 31.34 

%lo9 0 0 0 0 0 9.5 

s-117 40 2 0 l l l e 7  l 8 e 6  u.35 

np vest 

Roan u3 23 0 0 20e8 6.8 8.4 

tam-3126 19 0 .  0 1.1 O e  5 0.4 

cKR411l 20 0 0 1.1 0.6 0.4 

1 -  UNCLASSIFIED 
.. I 



DP m,sF 

20 

uom., vert d d e  plemrm, ntght (17 hre.) l6 

DPEaST 

786 
80 

427 
174 
46 

SURFACE HONITOFLINC 

185.2 37.0 

308.8 58.2 

35 02 7.0 

23 02 6.4 

15.8 6.0 

25.8 8.8 

454.6 56.6 

1316.4 265.0 

167.6 22.0 

76 
52 

%9 
707 u 

676 $2 
20 100 

. NOSE SWIPE TESTS 

BO. Test8 - Taken 

35f .O  

335.0 

55.0 

28.9 

61.9 

8.0 

7.1 

4.4 

10.3 

%.l 

100 . 5 
17.0 

39.6 

365 0 

984.0 

Percent - Deoontamination 

%$ 
66.5 

95 

Hi heat  Over -!azzzF 



c 

, 
. .  

a m 3 7  21 0 0 

0 1 

2 10 

0 5 

1 3 

3 j  0 

0 :  1 

0 3 

8 

UNCLASSIFIED 
%ki!!P== 

89.0 

270 O 

3.8 

3 e6 

4.0 

8.8 

5.8 

32.2 

1.6 

13.4 

131.6 

le8 

94.4 

6.8 

3.0 

102 

0.8 

1.0 

3 06 

1.5 

2.2 

0.8 

1.8 

9-9 

0.6 

7.3 

40.5 

10.4 

5.0 

l e  2 

1.2 

0.8 

G o  8 

2.0 

T g P  h e  20 0 .  0 5.2 1.2 1.8 



Room s227 

4 0 0 L5 0.6 0 

20 0 0 2.0 0.6 0.7 

20 0 0 1.7 0.6 0.7 

20 0 0 3 .a 1A 

19 0 0 7.0 2.6 

20 0 G LO 

20 

2c 

20 

17 

19 

20 

15 

20 

a0 

20 

20 

20 

20 

20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

L O  

112.0 

19.0 

L O  

216.0 

3.0 

7.0 

15.0 

ll.0 

4.0 

3.Q 

&O 

3.0 

2 2  

1.6 

1.2 

LO 1. C 

7.0 1.0 

1.0 2.0 

0.0 1.0 

. .  

16.0 - 117.0 

1.0 

1.0 34.0 

1.0 1.0 

L O  6.0 
. 

ZOO 2.0 

L O  1.0 

L O  2.0 

1.0 1.0 

2.0 1.0 



PY. 5 

5230 2G G 0 , 6.0 

0 0 2 e 5  

C 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ii 

G 

0 

0 

C 

0 

0 

0 

0 

0 

1 0 967.0 

0 0 9.5 

0 2 62 e 1  

0 0 19.0 

0 1 29.4 

f . 2  

L7 

1.9 

Oe6 

014 

0.4 

Om5 

0.6 

0.4 

1.0 

0.6 

0.6 

3L34  

9.5 

u.35 

. 
2.9 

c1 
. !  

Ce6 



20 

20 

DaUy m a ; ,  vost s i d e  plansap (7 hra.) 20 

Daily mnaOs omst r ide  plsana, (17 hrs.) 16 

' ai7 

0.2 

u.7 

0.2 

3.2 

Lwatfon 

. 
934.0 633.0 

643 
4 

% 
56 S i g m  and 6 
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bull232 

Eoam 213 

hap.  h.* 

9 . .  

Boasa 913 

u 
20 

16 

12 

20 

20 

16 

20 

17 

16 

19 

20 

19 

19 

0 

0 

0 

0 

0 ’  

0 

0 

0 

0 

0 

0 

m 

0 

0 

0 

0 

1.0 

1.1 

1.4 

1.0 

1.2 

L6 

1.9 

1.1 

19 3 

3 12 

19 0 

19 0 

0 lam4 

0 291.2 

5 559e4 

1 46.4 

1 3 06 

0 5 04 

Reference No. H-l&63 

2.5 

4.1 

4.5 

5.0 

1.9 

3 0 9  

2.3 

11.2 

2.c 

3 .6 

1.1 

u “&SI FI E D 



Boom 513 

J!io.Teets 

19 

19 

19 

19 

19 

19 

19 

19 

19 

0 0 

1 1 

0 0 

0 0 

0 1 

Hot m e r  Ibn. 19 1 1 16.8 

B l a .  34 16 0 0 6m6 

BlQe 35 19 4 3 15.6 

Tenk Ibn. 19 fi 1 486 
* Respirators are worn in these mama at  all times. 

Dp West - m-4 
Roan 307 

Room 319 

PLuTcrJIW - lMERIcm - CURIUM 
&admum U w a b l e  Cancentration 8.8 d/m/M3 

19 0 0 4.4 

19 0 0 1.8 

PLm- - AMERICIUM - PQLONrn 0 ll€umlM. 
&pdmufn Allowable Cancentration 8,8 d/m/h3 . 

19 0 0 5 04 - 2.2 

19 0 0 5 04 L6 
19 0 0 2 e 6  1.2 

Om8 

3.6 

1.3 

4.3 

0.9 

2.2 

1.0 

1m 0 

2.2 

2 .c 
0.9 

5.5 

2 02 



PIse 5 

baa 5210 

U NCLASSI FI E D 
RaUemmoe Bom E-1463 

po.Testa 

19 0 0 2 1 

19 

19 

18 

19 

19 

19 

19 

19 

0 

0 

.O 

1 

0 

0 

0 

0 

9 1 

3 1 

2 1 

3.537 l l 7  

88 7 

635 34 

2 1 

94 6 

19 0 0 19 2 

19 0 0 2 1 

19 0 1 16 2 

19 0 0 1 1 

19 0 0 1 1 

19 0 0 54 7 

EURICEED UUKIUM 
Hrudmunr AUuable Concentration 66.0 q d f 3  

17 0 0 4.9 L O  

15 0 0 L O  Om3 

1 ... 

29 

1 

1 

n 
u 
1 

2 

3 

1 

1 

316 

1 

13 

1 

1m3 

1 m 1  

0m8 

0m7 



P8ge 8 

SURFACE MONITCEUG 

HorTeste 

19 

19 

19 

18 

15 

15 
l5 

15 

19 

19 

34 
15 

6LO 

59.0 

52A 

W m6 

7e2 

he6 

6.4 

s.2 

16d.4 

* * O  

35 *6 

22.0 

me6 

Urn6 

' 15.6 

12.8 

16 e 2  

3.8 

3 m6 

2e6 

3.0 

26.0 

62.0 

9 m6 

9.9 

378.0 

638.0 

4.8 

23 02 

7.2 

6.6 

9.2 

12.1 

2.4 

2.3 

2.5 

2.6 

25.7 

51.7 

20.3 

3.6 

1217.0 

19%. 0 

Percen% lo. Roarma Bo. Positions - 
peoked Over Tolerance Demontamination 

472 
80 

30 
19 

*a7 
27 
15 

. 
905 
67 

93 
96 
100 

UNCUSSI FIEQ 



Imp. hbe 25 0 6 7.7 2.3 87.3 

-rdins+ 25 5 '  1 19202 ll.2 2.9 

25 1 1 21.2 

15.8 25 10 1 .' 

0 - 16.4 

25 * 0 2.6 

25 3 0 me2 

2.8 

3.6 

1.1 

0.3 

3.4 

1.3 

4.3 

0.9 

2.2 

1.0 

1.0 

2.2 

2& 

.k9 

2.9 

4 08 

1.5 

0.9 

8.2 

0.9 

13 a 1  

0.7 

1.0 

1.0 

1. 0 

1.0 

2.9 

1.0 

3.4 

2.0 
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25 0 0 7.0 L O  100 

25 

25 

25 

25 

25 

25 

a5 
25 

25 

25 

0 0 666.0 29.0 2.0 

0 0 6.0 1.0 1.0 

0 0 200 L O  1.0 

0 0 19hO 7200 36.0 
\ 

0 0 , 92.0 g.0 200 

0 0 2.0 2.0 

0 

0 

0 , -  0 3.0 100 1.0 

0 0 2.0 100 1.0 



25 0 0 251.0 U.0 

25 0 0 U.0 100 

23 

22 

23 

24 

23 

23 

23 

22 

23 

23 

23 

25 

46 

15 

so 

27 

28 

0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

1 1 

0 0 

0 0 

. .  

0 ' 0  

2.8 

2.1 

2Ji. 

1 J b  

1.0 

2.6 

1.9 

0.9 

0.7 

1.7 

3.3 

3 00 

93.5 

20.1 

20.9 

6.6 

11.9 

UNC%ASS;FiE 0 



. .  

25 

25 

25 

25 

21 

26 

24 

u 
24 

5 

l8 

5 

l8 

25 

24 

25 

25 

20 

19 

20 

20 

2!j 

33.5 .’-: iJ46 

3707 ‘ I  k3 
. .  

6.4 

8.7 

0.7 

I3408 

0.1 

3 03 

5.0 

7.1 

1606.3 

1.0 

97.4 

27.6 

18.0 

82.2 

83.3 

4.4 

500 

5.4 

0.2 

0.5 

O”1 

5.0 

0.0 

0.4 

0.5 

1.0 

700 5 

0.1 

4.3 

g -  . 

4.8 

23 e2 

7.2 

6.6 

9.2 

2 12.1 

2.4 . 
203 

L .  ’ a 5  
* -  

UNCLASSIFIED 



658 
4 
8 

80 

56 
0 
0 
9 

467 
118 
59 

1093 
36 
18 

87 
7s 
96 

DP Ea6t 
Polonilna A r 8 E a  Bbf 

25 
U O  98 
3.25 95 

lots 
I47 

Sl, zia 
cMG8 

la2 
53'7 
37 

DP East 
\ 

m - - - -  1 

UNCLASSFIED 



a 
18 

18 

6 

6 

5 

6 

18 

18 

l8 

18 

18 

2 

18 

28 

18 

3 

0 

3 

lg 

18 

28 

l0 

17 

0 

0 

0 

0 

0 

0 

0 

0 .  

0 

0 

. o  
0 

0 

0 

0 

0 

0 

0 

1 

2 

6 
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8 
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0 

m 

m 

m - 
0 

0 

0 

0 

3 
0 

0 

0 

0 

m 

0 

0 

1 

1 

4 
4 
6 

3 e 6  

3.3 

% e 3  



l8 0 0 l e 0  l e 0  35.0 

-52% 18 0 1 17.0 200 l2Sl.O 

Roam 5205 18 0 2 2.0 l e 0  w1.0 

Bo- 5207 18 0 1 a 0  36.0 272.0 

I baa 5206 x0 0 0 1.0 1.0 60.0 

bm 52m 18 0 1 5.0 2eo 800.0 

noom 5209 18 0 0 u e o  200 10.0 

Bo- %lo l8 0 0 200 200 4200 

Bo- 52ll l8 0 1 1.0 l e 0  93.0 

-52l2 l8 0 0 l e 0  L O  2 6 e o  

Bo= W3 28 0 0 2eo 1.0 11.0 

-sa LB 0 0 12.0 , 2.0 2.0 

spar- l8 0 0 l e0  1.0 l e 0  

s=7 l8 0 0 1.0 0.0 1.0 

Room S230 28 0 0 23.0 3.0 6.0 
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17 0 0 U.7 3.0 202 

17 0 0 2 e 6  1.3 1.1 

6 

6 

18 

18 

l8 

18 

la 

18 

3.8 

0 

I, 

0 

0 

0 

0 

0 

0 

0 

1.1 

0.9 

1.1 

Om9 

1.4 

1.1 

0.6 

l e 5  

1.4 

16 1 0 Sm.4 10.6 1.2 

14 0 0 Urn8 3 e 9  1.5 

I2 0 0 13.9 5.7 l i . .  

17 0 0 0.4 1.4 2m4 

6 0 0 0.6 Om 3 1 1 1  
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4 3.s a83 0.0 

4 

17 

l8 

18 

18 

I4 
4 
34 
lb. 

1002 

33 04 
32.3 

lL0 

100 S 

10.6 

17.4 

3.3 

4.8 

3 01 

0.0 

12000 5U.0 

m o o  1054.0 

3 
. -  , 



- . . .- . . . 

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

c 
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h. 

Ho. 'pc6ts 

19 

19 

19 

19 

19 

19 

19 

19 

19 

la 

19 

19 

19 

22 

27 

20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

2 

0 1.5 0.5 0.5 

0 1. 3 0.3 0.5 

0 L.6 0.6 0.5 

0 7 06 1.6 1.8 

5 L2.t 5.6 106.0 

3 360.8 

19 0 1 2.2 

22 0 0 6 m I r  

26 2 2 66 04 

. .  

22.0 

86.0 

0.5 

0.9 

1.5 

0.9 

0.7 

1.4 

t.4 

1.1; 

9 *O 

12 

12 
2.2 

5.4 - 

12.1 

26.6 

0.6 

1.0 

2.5 

0.5 

0. 9 

1.0 

1.0 

1.4 

1. 7 

0.1 

2 m 1  

1.7 

L.9 ' 

h s p i r a t o r s  are worn in t h e w  m o m s  at all tines. 
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Location 

Boom 5206 

19 0 0 6.1 a. 2 

19 0 0 5.0 

pulpoloIvn - IwEBIcm - cuRmH 
h r i m m n  Allouable Concentratdon 8.8 urn/ m3 

Q 0 2.5 
:; 

19 

19 6 0 2 08 

20 00 0 3.9 

19 0 0 8 05 

19 1 1 18.7 

19 0 0 L.1 

mmm 
w m x m  lillowable Concentration U00.0 urn/& 

13 

9 

9 

18 

19 

19 

19 

19 

19 

9 

0 0 2.0 

0 0 1.0 

0 0 2 00 

0 0 2 b o  

1 0  8 

0.9 

1.1 

1.3 

L. 2 

3.4 

1.8 

0.5 

0.5 

0.8 

0.6 

0.6 0 0 1.0 

0 0 2 00 0.8 
. .  

0 0 2.0 0.9 

0 0 1.0 , . o.& 
0 0 1.0 0.3 

0 .  0 1.0 0.6 

1.8 

2 b o  

2.3 

0.2 

/ 

0.7 

0.7 

1.0 

0.8 

0.6 

0.6 

0.7 

0.8 

1.0 

0.8 

0.6 

0. E 

Ob 8 

, . - - -  . - a UNCLASSIFIED - 



9-117 

SUB 

-baa 133 
. .  . L', ._: 

. - 1  ' 

. ... . % .  . .. - - 
. . .. . . 

. -  _ -  UNCUI\SSIFI€D e-- - a . -  

I9 0 0 2 e o  0.6 0.8 
- 

* r  mR3- uRA??m - .  
Allowable Concsnfratfon 66.0 d / m u  . -. 

. _ I  

18 

18 

19 

19 

. 19 

19 

19 

19 

19 

19 

19 

35 
36 

33 

19 

19 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

VOBWBL t!RAKm¶ 

2 01 O e 7  0.5 

l e 5  0.5 0.6 

L 8  o e 8  1.L 

1.5 0.5 0.6 

l.& 0.h 0.5 

1.7 0.h 0.5 

1.5 0.5 0.5 

1. 3 0.5 Oe7 

r o e 3  1.7 0.7 

= e 7  2.0 1.9 

1.7 . 0.8 O e 6  

S O  12 .O 10.7 

l4nxirmp Allmable Concentration 66.0 d/%3 , II 

.- 

I9 0 0 1.3 0.5 0.5 

19 0' 0 1.5 0.5 0.5 

_r___511_ - -*--4 . UNCLASSIFIFD 
___1__11 



Average C O W e  *om 

D a i l y  conc., Stack 

D a l l y  cone., Stack 

D a i l y  cone., Stack 

Daily conc., Stack 

DaiU C O ~ C . ,  Stack 

D a l l y  corn., Stack 

D a i l y  COnCe, Stack 

PlliQ C O ~ . ,  Stack - 
limagm COOEr f r a u  

Average conc. from 

stacks (a b B m )  

1, day run (7 he.) 

2, day run (7 bm.) 

3, dJAY run (7 hm.1 

L, day muJ (7 h 6 . I  

1, d g h t  run (17 hrs.) 

2, night run (17 hrs.) 

3, llight run (17 hrs.) 

b ,  night run (17 hrs.) 

i 

rtacke (24 hrs.) 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

- 
18 

18 

18 

18 

11, 

l& 

l4 
a 

b 

- 

Om9 

Om2 

3. 8 

Om3 

- 

1 0 e 5  

0.3 

52.5 

7.1 

9.7 

Om1 

1.9 

009 

101.6 

292 e 8 

218e2 

202.6 

186 e 4  

32.6 

26.L 

. 30.8 

26.0 

1.5 

0.2 

4.0 ' 

0.3 

U3.h 

0.3 

6&e1 

2.5 

u e 3  

0.2 

1.2 

0.1 

509 e o  

703 8 

529.9 

u2.1 

357.4 ' 

107 e 2  

95.9 

52-5 
L & e O  

631.2 

265 4 



Location - .  

Ddu COmO) Stack 2, night NI1 (17 hr6.) l& 

COiiCO) stack 3, night (17 hm.) 13 

D a l a  conc., Stack 4, night rcyl (17 he.) 11, 

D a i l y  conc., east aide phum, ‘clay (7 h a . )  19 

Daily conc,, weet side p~enum, day (7 hm.) 19 

Uh.9 102.8 

29.2 12.4 

26.0 13.6 

5L.5 26.0 

923.0 

.523.6 

42S.h 
L2S.6 

138.6 

81.& 

60.2 

6L.4 

1205.0 

m7.8 

canc,, e& 8ide plenum, dgM (17 hrs) 229.5 67.8 198.8 

conc., veBt eide plexxum, night (17 hrs) S3.0 9L.8 a6.0 

DP b 6 t  

Average conc, f’rm stacks (6 hrs.) 1, 8 &S 00 

Average corn. fPom bldg. ducts (8 he.) 7.6 107.0 

-ACE HOUITORIMG 

Location Bo. Booms yo. Podtion8 Percent 
checked Over Tolerance Deaontaminatd oc 

1sL9 
20 

120 

2 a  
31 
255 

9% 
58 
70 

k u t ;  Room 5209 and south h a l w  monitored daily. A l l  overtolerance counts 
were cleaned, - 

HCSE SWIPE TESTE 

Location 

Tech Area 
Cm Bl&e 
sigma and Tu 

lo .  Tests bi00 aunt6 Bighest Over 
mer Tolerance Tolerance 

. 486 
187 

0 
1 

L 
--I-- U N CLASS I Fl ED 

-4 .  



fibcation 

CML73.26 

CWR-7133 

m-n% 
DP 

Boom 201 

Po0 terrts mer IYAC Hov. Am, Oct, Am. 
Oct . 
7 

so; Tests 

2t 
2L 
2L 
2L 
24 
2h 

2L 

23 

2L 

2h 

2& 

21 

25 

25 

25 . 

26 

33 

27 

2& 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I Ql 

1.0 

100 

1.1 

100 

100 

009 

0.9 

1.6 

100 

0.9 

0.9 

L.6 

SA 
.-a& 
; ai5 

005 

0.L 

0.5 

0.b 

0.5 

0.5 

0.5 

o.& 

. .  - . .- 

1.8 

0.5 

0.5 

0.5 

0.6 

0.5 

0.4 

0.5 

0.6 

0.5 

0.5 

0.6 

2.6 

2& 1 

2h 0 :  0 

10 5 

3.6 

2*5 

2.6 

& e 8  

0.6 

l o &  

166.0 

12 .& 

28.6 

0.6 

1.0 

2.6 

005 100 

P.9 1.4 

L O  1.2 
, 

L O  1.3 

-u 1.8 

1.7 2.1 

0.4 1.2 



Room 505 

bo8 500 

DP East 

Booaa 5203 
born 5204 
Bossa 5205 

. a900 5208 

Room 5209 

Room 5210 

Boom 5211 

2L 
25 

27 

2lr 
24 

2lr 

2L 

24 

24 

26 

24 

24 

24 

2L 

23 

2L 

21 

24 

2h 

rL 
21, 

1 0 27 *3 2.1 2 *o 

0 0 2.8 1.6 

1 0 17  07 . 2.0 1.2 

0 0 5.7 2.3 1a7 

0 tiNT 0 5.9 00 2 1.7 : 

aordA - AmTucIuw - CURm 
&Saxhum Altbuable cOacentra+Aon 808 ti/!! m3 

0 0 2.k 007 1.1 

0 0 1.9 0.7 0.9 

0 0 3.1 1.0 1.2 

PLUT- - m C I u I I  0 POLONIUH - UIUH 
LIPIIIllwn Allowable Concetntration 8,8 d/rn/m3 

1 0 18.8 2.7 1*? 

w m  
wsldnnrm Allouable Concentration lh00.0 d/d n3 

0 0 2.0 0.8 0.8 

0 0 1.0 0.6 0.6 

0 0 2 00 0',6 0.6 

0 0 2 b 0  0.7 1.0 

0 0 2 m 0  0.8 0.6 

0 0 3 m0 L O  1. & 

0 0 1.0 0.8 O*h 

0 0.6 0.6 

-4- UNCLASSI Fl ED 



wl.3 

sigma B l d g e  

5-166 

5-117 

3-U8 

Q¶R Bldg. 

SI001 

0 0 2.0 0.8 

0 2.0 9.8 
' .  - 

0 

0 0 1.0 i 8 -  . - *  

23 

23 

23 

2L 
23 

2L 
24 

24 
.2b 

2L 
2& 

J 

L7 
WL 

2 

25 

2h 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.3 

1.1 

5.b 
l e  8 

1.1 

0.9 

1.1 

1.1 

1.9 

1.2 

1.3 

10.6 

28.7 

f i e 5  

1.11 

29.9 

24 0 0 1.2 0 e 5  
-5- 

0.6 

0 el4 

O e 6  

l e 0  

1.0 

0*7 

0 ~ 6  

oe2 

0.6 

Oe6 

0.6 

l e 0  

0.5 

0.6 

2.2 

9.11 
0 

O e 8  

2. 5 

0.5 

0.6 

UNCLASSIFlil; 
d ,  

* .  . 



UNCLASI Fl ED 

Average C O ~ C .  F r o m  

DsilJr CQ)C., Stack 

D d l y  CODC., Stack 

D d l g  COI~C., S b c k  

Daily con+,’ Stack 

Mly cone., Stack 

Daily conc., Stack 

Bdly COLIC., Stack 

D S i b  COI~C., Stack 

bgtllar saaaplblg 

.A- C O ~ C .  frm 

A- conc. frow 

Da i l y  conc., Stack 

Daily conc., Stack 

:. i 
rtacks (2L b S 0 )  

0.3 0.3 

64.1 38.0 

2.6 1.3 

4,. 3 1.2 

0.2 0. j 

1.2 2.8 

0.1 0.1 



COnc., stack 3, dps (7 be.) 24 2226.4 k2S.L 30.9 

W.6 3% 2 
*G 

plhb conc., Stack L, dey run (7 hm.) 

. nc*, st.& 1, 13ight run (17 k r . )  w *4 u.5 

brib torr.., Stack 3, aight run (17 hrs.) 19 180.9 68.2 KS.& 

.,-Stack 2, night run (17 hrs . )  19 983.1 81.4 89.7 . 

D a i l y  C Q ~ C . ,  Stack b, night rn (17 hrs.) 19 178eO 6h.4 137-8 

Dally conc., east side plenum, day (7 hrs.) 24 17,743.3 1205 . 0 209 1 

D a i l y  conc., vert s ide plenua, day (7 hm.) 2L 2,500.0 W7.8 1329.6 

Daily conc., east ride plenum, night (17 hrs.) 19 2,912.6 198.8 L3.3 

Dally ccmc., vest side plenum, aight (17 be.) 18 675 9 246.0 lr12.4 

Average conc. &om bldg. ducts (8 hrs.) 107 00 20.0 

SWFYLCE XONITORING 

Incati on lo. Booma No, Positions Percent 

Tech Area 
Checked Orer Tolerance D e C c l n t 8 l U i M t i C  

Bide. 1677 233 100s 
20 w1 7 
120 L99 65 

w Bldg. 
Sigm88ndTu 

DB puf: Boopn 5209 m d  swath h a l l w a y  modtored daily. All o&rtolerance count8 
uera cleaned. 

HOSE SWIPE TESTS 

Location MOO re8t6 
Over Tolerance 

Tech h a  

Sigma and Tu 
0 
0 

- 
-9- 



m-m? 20 0 0 1.0 0.5 O S  

20 

20 

20 

2Q 

2c 

20 

20 

20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.0 

0.6 

-ea5 
a*& 1.1 

1.2 0.5 

0.6 

1.1 0.5 

0.5 1.2 

2 1  

lo. 3 2 a 6  

3.1 

2 e 9  

1.8 20 1 0 

u . 2  

U.& 

u .5 
2.1 

5.3 

256.3 

7.4 
3.6 

1.6 

1.2 

3.h 

1. 3 

2.2 

5.2 

.1.0 1.0 

I.& 

. 2.4 

2.9 

3.6 

3.5 

I2 .& 

1.b 

1.2 

2.2 

. 1.8 
2.1 

1.8 ' 

3.2. 

-500 21 0 0 6 .O 1.2 2.t 



20 0 0 3.3 le2 

20 0 0 2 0'7 2 7  

20 0 0 3.1 1, i 

22 0 0 2 a 6  1.2 

20 

20 

20 

20 

20 

20 

l6 

20 

20 

20 

19 

20 

20 

20 

0 0 5.7 2.L 

0 0 

0 0 1.0 

0 0 1.0 

0 0 3.0 
0 0 1.0 

0 0 I b m O  

0 0 1bo 

0 0 2 bo 

0 .  0 1.0 

0 .  0 1.0 

Om8 

0.6 

0.6 

1.0 

0.6 

lo& 

0.b 

O e 6  

0.6 

0.L 

2 02 

1.5 

1.0 

1.0 

1.0 

2.0 

1.8 

1.6 

0 e 5  

1.0 

1.0 

1.0 

1.0 

1.0 

0.1 

1.0 

1.0 

1.0 

u N ?LA s s I KED 



.-- .. ‘. f .  L - .  -- . ---A -- 

20 0 0 

19 0 0 

19 0 0 

19 0 0 

15 0 0 

20 0 0 

20 0 0 

20 0 0 

18 0 0 

19 0 0 

20 0 0 

U NCIASSIFIE D 

36 0 0 

3s 0 .  0 

20 0 0 

20 0 0 

tmh loa 
2-7 L O  

2.6 Os? 

1.0 0.6 

oe6 0.2 

le 2 0.6 

1.L Oe6 

3.3 0.6 

3.1. 100 

2.1 00, 

1 0  3 0.6 

c 

S.? 2.2 

31e6 9 .I& 

1 e L  0.8 

@ e 9  20.5 

18 0 0 1.0 &S 

19 0 0 101 0.6 

0 0 O e ?  

0.7 

1.0 

2.2 

Om6 

0.5 

006 

oms 

006 

om6 

0,s 

0.6 

3mo 

17 e 0  

2mt 

o e 2  

006 

0 s  

O S  

Om7 

1, h 
. ’  U NCLASS I Ft ED 



2cJ e .L 1.2 1.6 

20 0.5 

1399.5 

0.1 0.1 



9 

19 

19 

19 

19 

19 

18 

19 

19 

19 

18 

13 
19 

18 

19 

0 0 

0 0 

0 0 

0 0 

C 0 

0 0 

0 .  0 

0 0 

0 0 

0 -1 

1 m L  

0.9 

om8 

Ob9 

l a 6  

1.1 

1.3 

5b6 

0.8 

5.5 
L7 b9 

13.L 

-gRIID 501 19 2 0 u .L 
m s t r o l R g l m  16 0 0 1.7 

’iboa 50s 19 0 0 6,6 

UNCLASSIFIFD 



19 

19 

19 

19 

l? 

2 0 27.5 5 e o  

0 1 3.9 y. 
0 0 5.9 ,w. 
0 0 5.0 2.2 

0 0 L.6 1.8 

19 

19 

22 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

0 0 3.0 1.0 

0 0 2.6 1.0 

0 2 3.1 1.3 

0 0 7.6 2.0 

0 0 3.3 1.8 

0 0 5.2 1.6 

poulNIuM 
Maximum Allawable Concentsation U00.0 d/m/k3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

,O 

0 

1 

6 

5 
1 

2 

2 

1 

1 

1 

6 

.L7 
1 

1 

1 

1 

1 

.tn: 
1 

1 

1 

2.0 

2.0 

1.: 

1.5 

1*1 

0.6 

0.6 

10.8 

1.7 

1.5 

1.1 

.40 

1 

.32 

.Lo 
1 .  

e 4 0  

1 

1 

.21 

0% 

0 h C LASS1 FI E D 



_ .  . 
;':- 
.. . - . .. . ... 

s-117 

UNCLASSIFIED 
B s i a  No0 B-1-309 

7 

19 

19 

19 

19 

19 

19 

19 

19 

18 

19 

19 

13 

38 

19 

19 

0 

0 

?, 

0 :I' 
.I 

c: 
0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 
2 

0 

0 

3.7 

7 e 2  

7 06 

1.6 

1.0 

I l e 7  

0.9 

1.2 

1.7 

102 

1.1 

10.9 

106.0 

4.3 

111.9 

UNCLASSIFIED 



.. 

UNCLASSIFIED 



No. boa8  100. Poeiitione 
Cheeked Orsr Tolerance 

Percent 
Decont ami rati on Location 

97 .I 
8Lr 
85e2 

578 1498 
63 
ll 

85 
72 

9s 
100 
100 

NOSE SUPE TESTS 

06t 
over 
Tolerance 

Number over 
Toleranee 

Location Ilo. Ted6 

557 
Is7 

0 
1 G O / i l O  c/m 

1109 0 
72 0 
95 0 

0 
0 

324 
3l 

95 0 

HAND COUNTS 

?a& Area -alRRirz, uc nZB 
1168 

167 

0 
0 
0 

2332 1 

2068 0 

UNCLASSI FlED 



0161114L 25 0 0 Qm9 

- 2 5  0 0 L O  

-25 0 0 Om 8 

-?I32 25 0 0 Om7 

-m3 25 0 0 Om9 * 

-7w 25 0 0 om7 

-n% 25 0 0 0.8 

PP We& 

Room 2Ql 25 1 0 &SmO 

3@4 
7.7 

18,2 

b.5 
10.7 

0.L 

3*4 

2m3 

2m7 

0m3 

0m3 

0.3 

003 

1m3 

1.5 

1 m 6  

1,s 1.2 

l a &  2 02 

2m2 4.4 
3.9 5m7 
102 0.5 

3*3 7m6 

0.7 rm2 

10 5 0m9 

1.b 0m6 , 

1.0 1.5 
. .  

0.5 . 004 

L O  6m7 



--- -v 

- 9 3  25 0 2 5.9 2.0,. 233.6 

KuTolJfun = u4EEuCfuH - cmuH 
Maxtmum &able Concentration 8.8 d/@ 

Room 301 25 0 1 1.6 0.6 1.L 

Room 52oL 25 0 0 1 1 1 



5 

w 5 z l o  25 0 0 9 1 4 
aoar52ll 25 0 0 3 1 1 

b c J 2 1 2  - 25 0 0 ' 1  a& 26 
. -  

25 0 0 1 .% 23 

.: ~ C L I E D U R A M U H  

i; 
Maximum Allm$ble Concentration 66.0 d/&. 3 

H 0 

H-3 2& 0 0 2 07 0.6 0 05 

H - I s  2L 0 0 3.9 Om 8 1.6 

m Bl&. 
25 0 0 1.6 0.6 0.7 

m-nw 25 0 0 1.3 0.3 0.3 

C?%&lU-A 25 0 0 1.1 0.b 0m5 

m-8 25 0 0 1.7 0.6 0.5 

mu2 25 0 0 1.0 0 .L 0.4 

Cm4m 23 0 0 0.7 0.3 0.4 

-7117 , 25 0 0 1.0 0.L Oh 

UNCLASSIFIED 



h a t i o n  

25 

2L 

Daily conc,, west Side plenum, night (17 brs.) 20 

h6503 21.0 1001 

Om6 00 2 O.€ 

a.9 l o b  0.2 

100 0.6 000 

U NCLASSI Fl E D 



l a 3  
33 
60 

la 

100 
87.5 

93 
8 

326 

686 u L 7  95 
357 
98 

67 
53 

98 
la2 

Bighest omr 
Tolerance 

Location 

Tsch Area - 
Sigma snd Tu 

707 
562 

0 
0 

DP West a E-1, zia Ils8 0 
1 
0 
0 
0 

- 
88/69 c/m 
w 

119 
I 

. E A i i  CQUNTS 

0 DP &st 

0 
0 

53% 
2293 

50 0 

DP West 
E-1 8,000 c/m 

m 

2 
0 
0 
0 
0 

754 , 

. .  

0 



mE4l94 21 

Aoar 201 19 

19 

19 

19 
19 

18 

18 

19 

19 

0 

0 

0 

0 

0 

1 

0 

0 

0 

3 
2 

0 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

1.2 

1.5 

3.0 

8.1 

2.3 

1.9 

0e5 

1e2 

0.9 

l e  9 

0 ~ 6  

l e  2 

3.6 

1.1 

2e0 

1.2 

3.2 

2.2 

ia these moms at all times. 



sortfag Ral. 

Wosb Room 

19 1 0 l0.0 La 

19 0 0 2.8 1.2 

19 0 0 3.8 1.7 

19 0 0 5.3 1.b 

19 

19 

19 

19 

1 

19 

19 

19 

19 

19 

18 

19 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 3 
0 2 

0 f 

0 6 

0 1 

0 2 

0 L 
0 7L 
0 2 

0 1 

0 351 
0 1 

0 0 

- p,. ""4 --e. . 

1 

1 

1 .  

1 

1 

1 

1 

& 
1 

026 

23 

*)2 - 
UNCLASSJ FIED - . .  

L T .  
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19 

29 

20 

21 

19 

19 

l 9  

19 

17 

19 

20 

2 

28 

19 
19 

17 
18 

18 

2 

,.. . . 
$ + $ .  

-.?, - . . .: .. .-. . . . . .  . . .  

0 0 l e  2 ilsd 
0 0 L e 5  l e 6  

0 2 , .  0 5.0 Om7 
-I 

a $  0 Oe 8 oe3 
1 

o o  0 Ll 0.5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 '  

0 

0' 

3 

0 

1 

HaRpIBL u R A m  
Hsldrmm! Allowable Concentration 66.0 d/m/b ;3 ; 

c - UNCLASSIFIED 



229.7 

5L.6 

29.7 

26.1 

26.9 

Ii35.lr 

u . 3  

101.8 



~ ~ ~ n 3 2  19 < , .' 0 0 Om9 Om5 0m3 

-7l33 19 0 0 * l e 1  Om4 0m3 

0 04 

0 0 Om9 0m3 

_ . ,  34 19 0 .  0 100 

1 2mo ' 1 2  13m2 

hpornto+ 19 0 1 5.7 1.9 6.8 

0 

s o 2  1.9 2.2 

3 m4 1.5 3.6 

Ineiner.* 19 0 1 

Dnloadfng* 19 0 2 

RoUa2l.2 19 0 0 4 a 4  1 a 7  1a6 

Rocua 213 19 1 1 1008 3.0 2 e 4  

hrsp. h a *  19 4 4 U m O  

Onleading* 19 1 12.0 

Fbaa 218 17 0 D\ & 4.6 

Room 322 19 0 

Roan 401* 18 

19 ,FQ 
-0 0 

7m2 

I 2.0 

3 a 2  

17m8 

8*1 

2.3 

1m9 

Om5 

1.2 

0.9 

1 m 9  

Om6 

1 a 2  

3.6 

3 a 6  

-4.1 

2.0 

2.2 

2.2 

0m8 

4.8 

1.8 



19 0 0 5.2 2.1 

19 0 0 5.8 1.3 

19 

19 

19 

19 

16 

19 

19 

6 

19 

19 

19 

19 

8 

0 

0 .  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

673 

806 

20 

!56 

167 

38 

122 

23 

83 

33 

63 

26 

24 

I 

50 

67 

6 

9 

19 

6 

13 

7 

16 

l o 8  

1.8 

0.8 - 

1 

s 

037 

2 

1 

1 

1 

S 

7 

*8 ' 044 

8 1 

2 024 

UNCLASSIFIED 



S-117 

19 

19 

19 

19 

19 

19 

19 

19 

19 

18 

23 

20 

19 

19 

0 

0 

0 

0 

0 

0 )  . /  

0 

0 

0 

0 

0 

2 

0 

1 

0 

0 

0 

0 

0 

,o 

0 

0 

0 

0 

0 

0 

0 

0 

L 9  

1.6 

6.3 

1.1 

1.2 

102 

3.8 

1m3 

1.2 

1 m 2  

37.7 3.2 

262.4 29m3 

/ 

2.0 0.9 

83 m 0  6.5 

19 0 

19 0 

18 0 

19 0 

19 0 

19 0 

19 0 

. 
0 Om9 om4 

0 L O  0.5 
0 105 

0 le4 O& 

0 1m1 0.4 

0 004 

Om9 

Om3 

1 .3  

c .4 

0.3 

Om? 

0.7 

0 m4 

@.? 

0.4 

4.2 

20.6 

102 

3.8 



Daily conc., Stack 3, day run (7 hra.) 19 1033.0 246.8 267.4 

19 

l.4- 

15 

15 

15 

18 

18 

15 

935.0 

286.2 

87.G 

70.2 

59.6 

8068.0 

1173.6 

368.0 

- 621.4 

23.6 

;u 06 

3G.6 

52 .6 

201.8 

1183.6 

31.8 

IIP East 

Average ~ 0 m .  froin etaeks (8  hrs.) 1C7 ~ 1012 
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24 
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D d l y  conc., w& side plenum, night(l7 hrs.) 

18 
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23 

23 

18 

18 

18  

18 

18 

18 

l6 
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18 

t 7  

52 

8 

18 

18 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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3.L 

l o  2 

1.6 
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1.1 

0.9 

I O e 6  

1.2 
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3 .5 
23 05 

5.9 

1.9 

22.0 

18 0 0 -2 05 0.6 

13 0 0 0.9 O*& 

It 0 0 1.1 

0.7 

0. 5 

0.8 

0.5 

0.4 

O.& 

0.5 

0.5 

1. 7 

0.6 

0.b 

2.c 

8.9 

Ir. 9 

0.8 

12.0 

0.5 

0.5 

0.5 
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17 
18 

17 

18 

17 

19 

17 

19 

17 

19 

17 

19 

m 

- 
17 

17 

18 

17 

13 

13 

13 

13 

18 

18 

U " A S S  1 F I E c! 

3.6 
0.4 

8.1 

0.3 

16.8 

0.4 

1.9 

0.2 

0.6 

0.h 

122.5 

385.5 
101.1 

a0.9 

337.4 

3a.7 
30.3 

29m& 

12.3 

w.9 

t2l.1 

I2$8m6 

0.9 

0.2 

3. 8 

0.3 

18.5 

0.3 

52 e 5  

7.7 

9.7 

001 

1.9 

0.9 

101.6, 

287 04 

29 2.8 

218.2 

202.0 

186.4 

32.6 

28.L 

30.8 
26.8 

1205eO 

U7.8 
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u 

U . 8  ,, 6701 19808 
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% Los Alamos National Laborato 
Los Alamos,New Mexico 8754 memorandum 

~~~ ~ 

Eugene Sandoval, OS-6, MS F674 TO. September 20,1990 DATE: 

RECORDS REVIEW FOR DECLASSIFICATION r, 

I am sending you some recordseio review for declassification. These records will be used by 
Jack Nyhan, ESS-15, for research. He is in a huny for these records so if you will call me 
when the records have been reviewed, I will pick them up. 

\ 

Thank you for your assistance. 

. 
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hrtb 
I? 
16 
20 
20 
to 
20 
20 
19 
19 
16 
20 
to 
10 
20 
16 
20 



I .  

21 
20 
20 
19 
20 
18 
19 
21 
20 
20 
18 
19 
18 
18 
19 
19 

0.0068 
0 . 0 0 9 ~  
0 .m8 
0.003? 
0. 0003 
0.0848 
0.0029 
o.ou1 
0.0066 
0 . o u e  
0.0901 
0 . a026 
0.0086 
0.m91 
0 . 0161 
0. no23 

0 
0 

F 
. 0231 
0110 

186) 

date) 



Per _______---_ - 
(Person authorizing change I n  classiflcation) ( ' jato) 
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20- 
Po 
a0 
17 
17 
20 
20 
Lo 
2Q 
2Q 
19 i 

19 
20 
20 
20 
20 

Jhsbr.. 



.... 

0 . 0519 
6.1112 

s Q 5  8 0,761W 0,2205 0,0157 
s;Lo6 9 0,1518 0.9269 0.0257 
52m 12 0.66% 6, 0857 0,0860 
Qll 9 0,2210 0. " 7 6  0.0191 
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I2 
l2 
3.2 
9 
l3 u 
4 u 
11 

0.6188 
0.0865 
0 . 0213 
0.0109 
0.m 
0.0471 
0. Q392 
0.2981 
O e O U 3  
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EROGRBSS 
r 

2l 
21. 
21 
21 
2l 
21 
a, 
21 
21 
21 
20 
21 
20 
21 
2l 
21 

0,0003 
0,0017 
0.m8 
0.0601 
O.OU3 
0*00!5l 
OmW3 
0.0080 
0.0666 
0.0221 
0,0113 
003983 
0.0228 
0 6619 
9.0259 
0.0705 

0.- 
0.m1 
o.do61 
o.Ooo1 
0.0025 . 0.0003 

* 0.0036 
.’ 0.0016 

0.0018 
0.0061 
0,0011 
0.0625* 
0.0048 
0.0060 
0.0031 
0 0193 

0 0003 
0.0602 
O.OO03 
O o 0 0 0 5  
0.0021 
0.001! 
0.0012 
0.0022 
0.0060 
0 . 0099 
0.~010 
0.Olss 
0.0195 
0 0040 
O.OOL5 
0.0446 
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20 
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QIaE cut-22 #pr%wI 

0.009 
0.0012 
Oo0003 
0.W7e 
O.CKQ1, 
O.OOl4 
O o 0 0 1 5  
0.0019 
Q.OQ2.d 

0.012P 
0.083 
0.0162 
0.0921 
0,9020 
0.0022 

p.020' 
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m. 

v o  Cm 
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Irr, High 
& 
0 , m  
0 . m  
0,0326 
0,0018 
0.0117 
0,0057 
0.0025 
0.0129 
0.0068 
0,2519 
0,4998 
0,1295 
0.OOll 
0,0016 
OoW37 

0 , 0008 
6.- 
O.OW3 
0 0029 
o,Oot2 
0.0022 
0,0007 
0.0016 
0 . M  
0.0110 
0.0/09 
0*0100 
0.0674 
0.6012 
0.0056 
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1 
3 
I 
Q 
I 
t n 
3 
a 
3 
la 

0,0008 
0,m 
0, m 3  
O , W 9  
0 . W  
0,0022 
0 . m  
0 0016 
0,0089 
0,6110 
0.0409 

Om 0003 
0 6003 
0, a003 
0.0010 
0.Oc)lO 
0.m1 
0.m3 
0.0005 
0.0002 
0.0059 
0.0102 





lB. 

1c. 

(eoatinuad) 

MonitaFing and 
deconfamlaation 
DP East  Area 

Wagner 

U NCMSSIFi LD 

¶%ere mas ome aantamlmated accident during the month. 
It mm due t o  the accidental dropping of a solution 
container inrids a hood durlng apsrations. 

The r ix  dim= d t r ,  wed ~ h i l ~  n p h c i n g  precipltron 
p h t m  i n  one rectian of fhe filter h w e ,  were 
~ a ~ h e d  and then stored i n  baxbo en the seaon6 floor 
Oi btrildbg 53. After thorough washing, the nuits 
registered c a n t s  of 25,0004 on %he hands, feet ,  and 

i n  

01% -8b. .8riping. proved the cantamiiation-was 
Lbmdded. The rarhing relution wed was as followsr 
6114 pint eaah of Zoleo urd 1gep.l (aonc,) In approx- 
irutely 5 gallane of mter. 

The abtnu 80 l t l t ia~  l e  also being ueed euccessfil ly 
in the  docmtamimtlan of scrubbing bru6he6. The 
brurhes are h m r r e d  overnight, rinsed wlth water 
the faarlng ~ e r n l n g ,  and anwed t o  dry for 21; hours. 
By chqlng &umbo doily, Ugh floor cmnta have 
~ c t 1 e . l ~  been eUrinatnd. 

During the month, 1Q7 pasitions (Including room 
f b a r ~ )  were ohealced in Btdlding 52 r l t h  recordable 
roadlags in 231 iartumes. 
mee~rehx l l7  decmtardnated by teehnicianr. The 
actual pereontage of deconteainaflon i r  much greater 
ahme M ~ V  mpots are oleaned and not reported t o  the 

Cole, R. Dumroee, 
poley, Lapes, 
keearenss, R u p e r t ,  
Thapr. 

,* I 

Of thaw, 1 6  wre 

UNCMSSIFIED 



Cm 

Appler, Decker, 
Weening, k s ,  
?stemon, Pierran, 
Rice, R6ndsll, 
Wad, Young. 

0,004 
O,bc)10 

0,0012 
0,0068 
0,6025 
0,0016 
0.0021 
0,0010 
0,0003 
0,0182 
0,0104 
0.0034 
O , O U 6  
0,0017 
0.0157 

0.0003 
0,010 
O,(x110 
0,Oool 
0,0003 
OoQb05 
0, ob02 
0,6059 
0,0102 
0,0013 
0,0022 
0,0001 
0,0025 

Dec. 
Av. c/m& 

0.0003 

0,0005 
0. o o u  
0. OOU 
0.0024 
0.0016 
0.oOOL 
O.OOO4 
0.0024 
0,0127 
0.0015 
0.0019 
0 00r3 

O*oOO3 

O,Oa58' 
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oar 

(53 
49 
48 ' 
47 
18 
18 
bb 
21 
ll 
17 
21 
25 
3.2 u 
24 

5 

6 

0,0539 



18. (caat imd)  

E. lonitor lng and 
decoataminafian i n  
DP East Area 

Wagner 

I39 I b m e  wre d e c t ~ i t a r i ~ t ~ %  d d n g  the m o n t h ,  These 
c d s W  of - 58 W eonhinore, 39 baran containers, 
4 m o t m  d p~lnrpr, 16 drybcm riw, usd 2 divere 
malt8 fer D.P. lhrt Ama.. 

Them TO- f m r  aantanimted aacidents during the 

mugb d t c h ,  088 dtw fa rplllage resulting from a 
broken union, OM due t o  solution kcking up I n  a 
pipe and overifowlng, and one resulting from a hole 
eauaed aorrarim In the battom of a tank. 

I 

aanth. dm t o  8 POrSOn C U t u w  hi8  f inger  On 8 

The pmaipitronr in o m  rectlan of the filter hauee 
have boon under nqmir during the month. The divers 
srritm mm tbe eloobricians doing the  repairing , 

Axmngwmntr hve k e n  made t o  instal l  locks on all 
entramso I n t o  the fllter q ~ t e m .  All keys rill be 
kept ia the p0#0088$0!3 of the H.I. braup, 
idlaring infamation ell be abnci lod on the doors - 
%onfaat H.1. Gratp far K ~ ~ L I . ~  

Wetamon typo pelrail ohambers ham been 5ssued daily 
t o  8may of' fbe teahniaiana working l a  Bullding 52. 
81 readfiw wore mde with an average value of G.025 I?. 
"heee madingr ban, not b a n  a m a t e d  for neutron 
radiatbn,  in which case a l l  values r h d d  be rml t ipued  

ware i d  to ham muprfaingly :,r cmcue. 

The 

bp .pproairatuly 5, 

UNCLASSFIED 
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M e r  - December 2b, 1947 

€he drawer beneath, 
ctione were imme?jately 
ts or high nose Counts 

he personnel in the  room a t  the time of ++tc 

s been startat5 QB the drawings f o r  the equipment 
new itecontaminatioa room. 

a9 the pemadnel l e a d n g  D ~u i le . ing  were 
t r i c e  t h i s  m a t h .  A amall  amount of coztam$r.k- \ 

tioa %ae faad  on the shoe$ of several craftsmen. C o m t s  
n 50 - 200 alpha c/m on the  so les  of the 

2 

were deconta&mted t h i s  rconth, and r e t u n e i  
to m$ty Coatrel, 
m d t m  far maintenance work, and f o r  property 
dispoasf. 

1B, Mc)nitmhg A rxf 176 soom was monitored during the Irmtt. 2 ' : 
Rest Area __ is a dail;p average a!! 9 rooms. 

tvesp Sc#lo c/r end 20,000 c/m was found 8116 there  were 
Mqwr, CHnvee, Fax, 161 couin+is mer 20,000 c/m. 'Ihe surface contwinnatior. 
Lilja, t. k r t i n e z ,  fl? tihe Wcsrrsia decreashg. Production is cleaning tke 4 
Rendcru, V i e 1 ,  canhdnafcd epots a8 soem aa they are found. Fee nee I 

I Vaxiervocat ~ w t a h h  =far8 ~upp~8nrented by t he  Zeuto, Poppy, ? ' 

A large amount of equipment K Z C  -, 

I 
A t o t a l  of 150 counts bei 

( 

The e* cotmta far DP Rest were as f o l l o r s :  
f 8 



FlED b 

20, 19L-i . 

November 

c, 

0,4394 6.1659 9 0.1558 

O*Oq4l 0.0248 0.3053 

0- 0.1021 "10 0.0534 

w68h8T 20 1.0392 0.0867 *IO 0.019P 
SpS& 

S p C k i  
Za 9 0.2580 4ll 0.0434 ell No previous rc' 

-4u I6 1.7500 *I2 0.1842 *12 No Frevious r m  

lir cQlrafs ea shob,-nranifolds ere based on a 24 kLcar 
a bsqr ma. Sese %& tihe -rooms ere on 6.3 hour runs. 

*1 Sqld@ iS 201 waa mmgVBd during t h e  month, an? t h e  

- in the roac Mtim norking i n  the  mom 4 -  
th, fleer. This work increase6 the 

z .  - .  w a r e  respiratum. None of these men 
hrd over Werence nose counte. 
%he pede& e8 catled 

The highest count f o r  
a mechanical d i f f i c u l t y  i n  onep 

8 '  
i n  3u occmred on the  day on r h i e h  
tars wm changed. f 

oocurred when plugs were being cleane?. 

. 
maeon aan be found for this count. 

were Tlsnted Curing the r o n t k .  
oeesary t o  open the dryboxes end t o  
nated exhaust ducts. Pressure h o d s  

513 on the  Cay 
for the  scnth 



tc 

9 T h i e  cot& iS normal as t h i s  is e sample of the 
01p it-enters the precipitron. 

843 high counts w e r e  cawed by 
m o r n  by the men in rooms 201 a 

retors ia the sorting room of the l e u n d r y  
nd. 

a phsm am spealal m s  made in rooms w i t h  
FnfpSp ait bat d t s  to check on the validLty of 

% h%gb cQU13f. farond with the unit normally in the room. 

(exmpt 201 and 4.U) Res 

:' 

orma Bo* brit8 ml% a tolerance . 
a d  a t  DP 

flhs 8vePage a b  count in the aperation room:, 
..I exhaust duc$s, and r h c k a  and faundry is given below: 

_. 

DeeJve.  
c / m h  &I/% calc. a t  2 yr. -, 

exposure an$ 102; 
r e t e n t i o n )  

Hov. Am. Tolerance(hve.ch- l -  A 

/ 

0.0225 0.035 

0.0037 0.035 

ount average in the laundry r e s u l t s  from 

d-ng the month 
aenrge nose count 

tdonal personnel 



[ 

f 

.I 

doullf h-mda 5 p 3  occurred during t h e  
at a .mSrrur. r’ 

o of the average air-borne contamination leve ls  
t i on  roams, exhaust ducts an6 stacks fo l lovs :  

4 
December November ? 0 

minated d u r i n g  



CS were made with badges planted i n  the various 
skrags mom in the m i n  vault. 
u# 5,bl ap./hr. 

The highest  rea6ing 
This was found in t h e  receiving 

dr acamfs for DP Ueat wm as follows: 
- EovednsP Hommber October 

~ v e .  c/m/L B E .  c/m/L 

- &  23 
'21 
22 
22 
22 

-23 
20 

0.0542 
0 a 0301 
0,1352 
0.0217 
0.7122 
0 . 0545 
0.5097 

?I 

Y 

'c3 
+4 
45 

0.0079 
0.0068 
0.0271 
0 . 0040 
0.0365 
0,0088 
0 . 1028 

0.0298 0.0059 
0.0706 +6 0.0171 

0 . 0104 Om0917  4 0.0W 
O a O 2 7 l  -,,- 

0,0188 0.0020 
0.0032 0.0013 

0,0417 0.0033 

' 0.471'L. 0.1558 

0.0299 . 0.0053 
0.- o.OO01 
0.0121 

I 

0.1175 I 0.0198 

"3 

&5 

0.0028 
0 . 3071 
0.0479 
o.co3e 
0.0212 . 
0.0578 
0 . 0962 
0.0292 . 
No' prev!lo!.-- 
Fi. 

# 0.0010 
' NO previocs 

run. 
0.0025 

0.2703 

0.0058 
0.0006 
0.0019 
0.0032 

0 . 0200 
0.0095 



miiwolds 
oil. Those i n  

e buildings hav 
'of a new fence 

. .  : .  . -. .__.: . .  

ia 322 mu8 c a u d  by handling of W1 
ham been in etarage awaiting 

I 

gh ccrclllt i n  4 4  th i s  month. 
mum and d9e t o  breakage of 

mcesmry t o  open,a drybox on t h e  

e ,  
TU the d y  count i n  @8 for the 
ff wam mused bp ehning.  

ha8 bad a eerie8 af high a i r  counts'. !, 
to  dwrease the surface contamina<iop 

doers have been I?? IECP~. 
en changed with  new type d o v e  ~ 

A l l  af this raTk has made 
axes opetn. The men 

' bigh'earmt during the month. The 
8 room m8 811 removed during the 4 

cottat occurmd when t h e  a i r  ducts 

ng drybox gloves. 

b 



. . .  

: . 
(- 

U32-n088 counts were taken a t  D.P. Rest during the 
month, with 10 counts omc S0/50 c/m. The averege 
nose cougt raE U c/m. 

379 None 
ras m r  SO/% cjh. The average was 2 c/m. The 
highest cauat was 17 c/m. 

3632 hand curnta mere taken a t  DP %est  during , he mcntk, 
af these, 37 were above tolerance (500 c/m). 'he 
kigbet  aiagle average was Urn0 c/m, The highest  
8 fngh  Cotant ma 100,000 c/m, 

The highest count recorded WES 
409/923 c l i ,  

cotmb lcbcb taken a t  the C b B  Leundry. 

The average count f o r  
r' 

hand c-ta were recorded a t  the CMR Laundry. 
m a  over tchmnee (500  c/m). 
the lamdry was negUg3bh. The Hghes t  s ing le  count, 

One 
The average count for ' 

was n o 0  C/& I '  

- 44 hi3u c a p l e t e  W containere were monitored ane 

626 pieear ab W containere from decontamination 0 

i # .  
sent t o  px?ers, 184 
conplete eqt7 .k containers were monitored, 
.bc. 866anbhd far s-nt t o  WR S i t e .  

uem manit- at which 3% were belm tolerance 
and -re aent %o' the vault for storage. 

U1 -re below tolerance. 
These 

t 

Four oantaatinated sccidents occurred, a t  DP Rest t h i s  
month, 
(a) h a  IlbQ -re W o r k i n g  an e pipo'connection i n  

ficw uaa broken and contaleiaatsd liquid 
There mere no breaks 

been 011 a health p s a .  

a t h e i r  faces. 
They bere sent to  Q build 

U N CUSS; FI ED 

201. 

in 
:k. 
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. . . .  
i . .  

. ,  
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. .  -.. ~ . .  .* 

0.0950 0.0215 
&baud% duets 0 4433 0.4l32 
Sbuka . 0.0160 0. 0434 

IMkO ~ 8 ~ 8  226 no88 count6 taken during the month, 
H W  w average contamination count of 18 c/m. 
WEB ceo aver b l e r a n c e  (575/1062 c/m). 
@-?.e amrage war 115 c/m. 

fhera wm I226 hand count8 taken, w i t h  a n  a v e n g e  
aontaadnathn count of 4800 c/m. 
bbrqrm~. 
a t  5OQ,OOo e/., and the highest single avertige was 

Tbsrca were 516 piece6 of glassware decontaminated 
d e n g  the month. 
€&eJrapcs (1500 u,h) aftem washing three times. 
mst were disposed af by b u r i a l  i n  t h e  contamineted 

There 
The highest 

There were 24 over 
The highest sin&le count was reconied 

33,m e h  

O f  these 60% were found under 
Tke 

&=Po 

Tbra rere no contaninatad accidents during the  man+&. 

Ted Amat Work i n  t h i s  area consiste? mainly of . 
rdrab repairr of counting and e m y  instruments.,, 
Caubrauaa af ell equipment was done pericdica>ly.=, 
A hakdorn of maintenance work done is given:, I 

JwESsti No. of Servike C& 
f 

3.. Chicago &XI counter 
2, Souto and Super a u t o  
34 sudarr 
& Partable alpha survey instruments 
5. Pqrpibr 
L *zoo p-aw 
7, sb?t Toa prs-amp 
19, 5.k ehambrr, neut. proks  

51 
tu 
' 7  
15  
4 
2 
4 
0 

bjp,~m%=,and Ieundryr 
%tt&umentr is  b e i q  made t o  Increase t h e  overa l l  
Qificieney of iaeBrunsnt I B ~ B ~ O M ~ O  et t h i s  area. 

bgsalcdam of maintenance rark done is given. 

A d a i l y  rout ine  inspection of 

. .  . .  . '  . 
. . . . . .  . . . . . . . . . . . . .  r~-.- 

.. - 
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IB. (continued) The a i r  counts for D.P. Kest were a s ' f o l l m s :  

PR OCIESS 

No. of October 
Location Tests High c/m/L 

Room 201 16 0.0152 
Room 308 4 0 . 0188 
Room 315 20 0 . 0210 
Room 322 21 0.4333 "1 
Rooo: 401 19 0.0189 
Room 406 7 O.Oq54 *Z 
Room 498 21 0.5962 *3 
Rbom 413 l4 0.0179 *4 
Room 501 21 0.9811 "5 
Room 506 21 0.2421 % 
Room 523 21 0.1219 .w7 
Stack #2 19 0.0089 
Stepk #4 18 0 . ol42 
Manif old 

E q s t  4 9.4210 
k n i f  old 
R'e s t 19 0.0335 

Exheus t 
82 19 0.ocm 

Exhaust 
43 19 0.0156 
Exhaust 

Exhaust 

(Leun6ry 
(Sort ing Rm.19 0.0597 
(Laundry Near 
(Yasher k3 20 0.0666 

h4 4 0.011e 

K5 No tes t  

October 
Bve. c / m h  

0.0028 
0.3C76 
0.0071 
O.OL79 *1 
0.003Q 
0 . 0212 
0.C57g *3 
O.C;?02 *L 
0.30s3 
0. C 1 & 0  
0.32Q2 
0.0319 
0.3025 

0.2735 

0.905s 

0 . 0036 

0 . 0019 

0.0032 

0.0153 

0.!?0?5 

SeFtember 
Ave. c/m/L 

0.0976 
0.3108 
0.2056 
0.2115 
0.2241; 

0.1531 

5.9125 

9.9027 

C.OL61, 

*l 
out containers and plugs t h a t  be6 been stored f o r  
some time. 

The high average i n  room 322 res due to ' so r t lng  

*2 
work. T k i s  roor has j u s t  s t a r t ed  operatirns ?.h'.ich 
accounts f o r  the small number Df t e s t s  run t k Z s  ronth. 

T h i s  high count i n  room 406 ?-as csusee by r epa i r  

*3 ROOF. 408 had 4 a i r  counts over tolerznce. The 
counts resul ted from cleaning and rroving of a-r;eretus 
stored i n  the room and were not the result of rors f i l  

A 
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GROUP CMR-12 MONTELY FXPORT -- J. F, Tribby, Group Leader -- October 2C, 19L7 

lB. (continued) *4 Room 413 had 4 a i r  counts over tolerence,  a l l  
of which Eere ceused by repa i r  work. 
was the r e s u l t  of replacing the E.F. U n e s  i n  tbe 
hoods. 

*5-6 
explanation could be found f o r  these counts . 
"7 
construction work which required the a i r  ducts t c  'rx 
opened . 

The hichest  ccunt 

Rooms 501 and 506 eac t  had one high count. Yo 

This high count i n  roon 513 r a s  causee b;J 

The averege alpha a i r  ac t iv- ty  i n  the  opereti03 r c o r t ,  
exhaust ducts ,  and. s tecks is given: 

Oct. Bve. Sept. P-ve. 
c/ffi/~ ' c/m/L 

DP Yest Lab 
Area 3.0273 0.G175 
GP h e s t  Exhaust 
Cucts and 
Yanif old 0. 0200 0. S2F9 
DP :est Stacks O.ZC17 0.3054 

Clothes Lamdry 0.0095 e. sc72 
C ontar,inated 

1076 nose counts were taken a t  CF Keet ?uricg tke 
month, vdth 10 counts over 50/50 c/r. 
Rose count r a s  8 c/m. One high Rose count, 9735/575i, 
c/m, mas recorded from a craftsmen i n  roori 413. 
highest  count recorded from operational personcel 7 . z ~  
233/294 c/m. 

371 nose counts were taken a t  the CFR Laundry. 
of these was above 50/50 c/m. 
The highest count Fas 22 c/m. 

i The ~ v e r e g ~  

'We 

!,'one 
The average r e s  1 c/r. 

4001 hand counts viere taken a t  DF Test d u r l x ~  the rontb. 
47 r e r e  above tolerance (500 c/R). 
average was 27,3CO C/E. 
~OO,OOC) c/m. 

1150 hand counts were recorded a t  the  C L E  L m l r y .  
None of these F ~ S  over tolerance (500 c/m). The 
average count f o r  t h e  launc'ry aas negl igible .  Tl-e 
highest  s ing le  count vas 60 c/m. 

The 1-ig-hezt, si y l e  
The bi.ghest s ingle  ccji.int vec 

http://ccji.int
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lC . (continued) 

P R E E S S  

Mo. of October October Cepter: 5er 
. Location Tests Eigh c h / L  eve. c / d L  Ave. c ,h / I .  

5203 
5204 
5205 

5208 
5210 
5211 
5212 
5213 
5 2 u  
5227 
5230 
s -1 
s -2 
A . C .  

5206 

10 
10 
10 
10 
10 
10 
10 
13 
10 
10 
10 
10 
20 
20 
20 

0.0519 
0.l5U 
0.366? 
0 . 0229 
0.ow 
0.1277 
0.029e 
0.0'79 
0.363'3 
0.4725 
0.0078 
0.0146 
0 . 4644 
0.2365 
1.9689 

0.0105 
0 . 337E! 
0.34541 
0 . 0997 
0.905E 
0.0263 
0.3197 
0.9150 
r>.Dl& 
0 . 2693 
0 . 0047 
0.3077 
9.352.L 
0.0362 
0.4132 

3.3351, 
S.24r"l 
c. 3248 
0.05S5 
3,51?6 
0.224F 
0.?SE,? 
0.9lOL 
3.01.35 
3.9364 
0.9056 
0.31 35 
5,3751 
3.0'72 
0. c-3 13 

The averzge alpha a i r  con ta r ina t im  l eve l  i n  the 
operation rooms, exhaust ducts a ~ d  s tacks f c l lo r s .  

Oct .  Ave. Sept. Ave. 
C h / L  c/!n/L 

( a )  CP East  

(b )  DP East  

( c )  DP Eas t  

Lab Area . 0.5215 0 . 0123 

Exhaust Ducts 0.4132 0.6310 

Stacks 0 0434 0.3812 

Tolerance. eve. 

y r .  ExFosure, 13.37 
r e t e n t i  c:i 

c/n/L(calc. zt 2 

,-- --- 

0.?52 

r 

0,755 

There' r e r e  uL+ nose counts taken curing t h e  ~cxt i - ,  T-??! 
an average contaminaticn ccunt 'of 12 C/R. 
over tolerarice. The l-,ighest s l q l e  count 82s 2% c / r ,  
and the  highest s ing le  average v;'r".s C c k .  

!iane T Z S  

There bere 826 hand cocnts t??en, r.ltl- a r  zverC,cF 
contar2nation count of 3480 c/m, . tere r e re  12 O V E ~  
t o l e rmce .  The highest  s ing le  count v:as recordee e t  
150,000 c/m, and the bighest s jhg le  averzce v-as 
28,000 c/n. 

aT 

There were 840 pieces of glassware decrctminated 2 x r i r q  
the  month. 
(1500 c/m) a f t e r  three washings. The rest-rpas 
disposed of by b u r i a l  i n  t he  coctaminatec? dm?. 

O f  these,  66% was found under to1ere:ice 

There Kere no contaminated accidents  during the mcr.th. 

UNCLASS'F'TJ 
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JOB AND PERSONNEL PROGRESS 

lB. (continued) No tests with pocket meters were run i n  t h e  vaul t  a s  the 
meters were a l l  picked up by t h e  Instrument Maintenance 
Section a t  the s t a r t  of the month and heve not ye t  been 
returned. 

% 

A neutron survey of the  Ii 11s by each storage vaul t  gave 

the  count was 11,400 n/min/cm2. 
with the probe against  t h e  vaul t  door. 

counts below 200 n/min/c F&t except by vaul t  #4U where 
A l l  counts were taken 

The moderately high neutron flux found in and near vaul t  
'#4U is  due t o  the large quant i ty  of PuF4 stored i n  the 
vaul t  @ (.ti'?) N a I  and can be lowered only by reducing 
t h e  quant i ty  of f luor ide  stored i n  t h i s  vault. Actually 
there  is only s l i g h t  exposure t o  personnel because no 
person remains i n  t h i s  area more than a few minutes average 
per  day. 
than 0.01 n unit/24 hrs. with a Victoreen R-Electrometer. 

Also t h e  f lux  inside the vaul t  measures less 

A 1 1  Cobalt slug monitors were checked on a Geiger counter 
for slow neutron induced ac t iv i ty .  No a c t i v i t y  was f o m d .  

A i r  tests run i n  DP B e s t  laborator ies ,  exhaust ducts,  and 
stacks,  and Laundry a re  a s  follows: 

No. of Sept. Sept . August 
Location Tests High c / m h  Ave. c/m/L Ave. c/m/L 

Room 201 
Room 308 
Room 313 
Room 322 
Room 401 
Room 408 
Room 4U 
Room 501 
Room 506 
Room 513 
Stack #1 
Stack #2 
Stack #1: 

( k n i f  old- 
( East  
(Manif old- 
( West 

21 
20 
21 
21 
.21 
21 
21 
21 
20 
19 
6 
16 
19 
10 

14 

0.0695 "1 
0.0412 *2 
0.0355 
0.0305 

0.1865 *A . 

0.3428 "5 
0.0238 
0.0288 . 
0.3332 % 
0.a910 Y 
0.0047 
0.0152 
0.4361 JC8 

0.3591 *3 

0.0474 '9 

0 . 0076 
0 . 0108 
0.0115 
0 . 0056 
0.0244 
0.0240 
0.0469 "5 
0.3031 
0 . OW6 
0.0355 w6 
~.0300 
,O. 0008 
0.0015 
0.1531 48 

0.0135 

0. 909l 

0.3044 
0.0074 
9.0063 
b . 0048 
0.0262 
0.0035 
0,0070 
0.0339 
0.9226 
0.0090 
0.3024 
'3.2261 

0.  m50 

UNCLASSIFIED 
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JOB AND PERSONNEL PROCRESS 

lB. (continued) No. of Sept. Sept  . August 
Location Test& HiRh c/m/L Ave. c /mh Ave. c/n/L 

Exhaust #2 20 0.0015 0.0005 0. c1004 I 

Exhaust $5 18 0.2081 "11 0.0461 0.1287 
(Laundry 

(Laundry 
(Washer 83 21 0 . 0361 0.9026 0.3006 

Exhaust #3 20 0 . 0123 0 . 9027 0.3009 
Exhaust $1, 15 0.0771, *10 0.0204 O.OOO3 

(Sorting Rm 21 0 . 0468 0 . 0117 0 . 3089 

*l-2-3 
I n  rooms 201 and 308 these counts were the only high 
ones f o r  the  month. Room 401 had two counts over 
tolerance,  

No explanation could be found ' f o r  these counts. 

*4 
t o  one of the dryboxes. 

This count was caused by changing the a i r  duct system 

*5 
r epa i r  work on the thermocouples i n  the hods. 
required t h a t  t he  hood door be opened. 

This count and the h i g h  monthly average was caused by 
T h i s  

% T h i s  count occurred when operational d i f f i c u l t i e s  
required the press can t o  be kept open for a longer time 
than normal. 

Y This s tack  had 2 counts over tolerance. In  eacb'case 
the  exhaust count from Building 5 was over tolerance. 

+8 - 9 
precipitrons.  One on each s ide  of t h e  duct. They seem 
t o  ind ica te  t h a t  t he  contamination i n  the intake i s  not 
uniform and that precipi t ron u n i t  #1 has t o  take care of 
a greater level of contamihation than the other counts, 
This is also indicgted by t h e  s tack reports. 
results are not conclueive but suggest t h a t  a study of 
t h i s  might be worth while. 
obtained u n t i l  w e  can put more F i l t e r  Cueens i n  operation. 

"10 - 11 
t o  be high. 

These tests were run on the  intake t o  the 

These 

Further r e s u l t s  cannot be 

These are exhaust figures and would be expected 

UNCLASSt Ft ED 
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JOB AND PERSONNEL PROGRESS 

1B. (continued) The average a i r  F'u contamination 
laborator ies ,  exhaust ducts,  and 

(a) DP West Laboratory Area 
(b) DP West Exhaust Ducts 
( c )  DP West Stacks 

743 nose counts were taken a t  DP 

l e v e l  i n  DP West 
s tacks is computed as: 
Sept . Aupus t 
Ave, c/m/L Ave. c/m/L I 
0.0175 0 . 0190 
0.0289 0 . 0470 
0 . 0054 0.3077 

Kest during the month 
w i t h  2 counts over 50/50 c/m. 
counts was 5 c/m. 
c/m. 

The average of a l l  nose 
The highest s ingle  count was 303/508 

274 nose counts were taken a t  the CMR Laundry. 
these were above 50/50 c/m. 
The highest  count was 14 c/m. 

None of 
The average was 1 c/m. 

3056 hand counta were taken a t  DP Rest during the month 
and 38 were above tolerance (500 c/m) . 
was 34 c/m. 
The highest s ingle  count was 27,000 c/m. 

The average count 
The highest  s ing le  average was 742. c/m. 

1390 hand counts were recorded a t  t h e  CMR Laundry. 
count was over tolerance. 
The highest s ing le  count was 400 c/m. 
average was 25.5 c/m. 

No 
The average count was negligible.  

The highest s ingle  

60 f u l l  complete fW containers were monitored and sen t  
t o  proceas. All of these were below tolerance. The 
average gamma rae i a t ion  a t  contact w i t h  the can p1as belay; 
123 mR/hr. 

94 complete empty nWn containers were monitored of K h i c h  
92 were below tolerance. 
shipment t o  "Wn Si t e .  

These s e r e  assembled f o r  

502 pieces of nl" containers from decontarcination were 
monitored of which 364 s e r e  below tolerance am2 were s e n t  
t o  the vaul t  for storage. 

145 samples of mater ia l  of product t r ans fe r s  leaving 
DP West were monitored, a l l  of which were belox tolerance. 

No contaminated accident occurred i n  t h i s  area t h i s  
month. 

. 

UNCLASSlFl ED 
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JOB AAW PERSONNEL PROGRESS 

lC . (continued) The average Po a i r  contamination 
laborator ies ,  t h e  exhaust ducts,  
i s  computed as: 

(a)  DP East  laborator ies  
(b) Exhaust ducts 
($) DP East  stacks 

l eve l  for Building t 5 2  
and the DP East stacks 

Sept . AUEUS t - 
Ave .c/m/L Ave . c/m& 
0 0183 0.3211 
0.63io 0.1317 

0 . 0242 0.3800 ; 
Fixing t h e  month there  were 125 nose counts taken K i t h  a2 
average count of 18 C/ma 
The highest s ing le  count was 226 c/m, and the bighest 
s ing le  average was 77 c/m. 

No nose count was over tolsrencs.  

There were 1026 hand counts taken, pr i th  an average count 
of 2400 c/m. There were 5 recorded over tolerance. The 
highest s ingle  count was recorded a t  100,000 c/m and 
the  highest s ingle  average was 22,090 c/m. 

940 pieces of glassware were decontaminated during tke 
month. 
a f t e r  three washings. 
in the contarnlnated dump, 

1 

Of these,  74% w e r e  found under tolerance (1530 cir ' !  
The r e s t  were disposed of by b1iT>-tx< 

There were no contaminated accidents during the Eonfh 
i n  t h i s  area. 

3 A .  Instrument Section, Tech Area: During the past  month, Icuch of the tirrierwas 
devoted t o  the mintenance of D Building hen2 counters 
and portable instruments. Most of t h i s  trouble can'he 
a t t r i bu ted  t o  f a u l t y  elements, leafcy cablee, t d  brclkm 
and contaminated probes. 
and cables were constructed t o  supply the other areas. 
Work on t h e  shops has been progressing an6 should be 
completed by the  f irst  or miZdle of October. 
when completed, w i l l  cons is t  of a research am3 developrent 
laboratory,  machine shop, of f ice ,  probe r epa i r  S ~ C F ,  
and Tech Area maintenance shop. 

D a P a  West: Fork i n  t h i s  area has. been confined rrairly 

was due t o  leakage tn t h e  high voltage systems an6 
f a i l u r e  of tubes and other c r i t i c a l  components. 2roken 
and contaminated probe screens consti tuted a large pe r t  
of t h e  trouble. As yet,  no sa t i s f ac to ry  plan has been 

h in tenance  

Beall, Eberline 
Suff ic ien t  quant i t ies  of probes 

Tke she;., 

7 

Appril l ,  Carlson, 
LerMns t o  fixed and portable instrunents.  h c h  of t h i s  trouble 

t o  con;bat t h i s .  
Claseiiicatlon changed t o  
'JY authority of the U. S. D. 0 .  C.. 
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lE. Ronl tor ing inDP 264 roams warn modtored during the month giving a d a i l y  
average of 11 CO~O~CI. A total af 608 counts between 
5000 O/B and 2oooO C/B wa(1 foaad and them mere 475 
eounta over 20,oOO c/m. ~roduet ion has been very active 
In deeontamlnation and the majority of theue rpots were 
o l e d  a8 10011 e8 they were found. 

Iatta survey meter and neutron counters were wed as 
1urm7 iartrullrents. 

brt h a  

bpr ,  t. Brinkman, 
Chmr,-Fox, khn, 
f. lartines, Rendell, 
A. smith metom supplemented the a u t o ,  Poppy, Vlctomen, 

Pee Ree portable 

56 fllr badge torte ham been made during the past 
month on apsratlons personml and Zia janitor8 a t  D.P. 
k a t .  !he average reading war 0.65 ndl/hr. The m a d m u m  
i d  m a  indioativa of  an average exporrare t o  gamma 
r a p  of 5.75 dl/hr. Four b a t 6  we= made with badges 
planted i n  varioas rtorage rooms. The average expogure 
forud mar 4.14 mR/hr. The maximum was 7.67 paR/hr. Film 
bdger am nou blng itssued t o  a l l  peraonnel rho 
entor the plant. 

liLl eotmlt rlm matron detection rlugr were checked 
with b igor  cormtar. Ho activlt7 was found. 4 tests 
umw M e  i n  the u f n  vault rhelf cool r i t h  gamma 
pocket mtarr. 

The average a i r  eountr far D.P. Iert  are ar follow: 

l'b avenge reading 8.1 0.36 mR/hr. 

Boar 201 
Boom 23.3 
Boom 308 
B a a  313 
Boom 322 
R ~ O B I  401 
Boas (so8 
Roola a3 
R a o s  501 
Raaa 506 
Boor 513 
Stack #l 
Stack #2 
Stack rY4 
hniiald 
&hawt #2 
Erimwt #3 
-tut P4 

19 
3 
20 
19 
19 I 

19 
20 
20 
19 
18 
18 
16 
18 
19 
18 
19 
19 
10 

0.0638 *1 
0. 0089 
O o O Z 4  
.O* 0345 
0.1182 *2 
0.0288 
0.0292 
0,2630 63 
OoOU7 
0.032'7 . 
0.1642 *A 
0,0666 4 5 '  

0.0580 *5 
O o O U 5  
0.6l.30 d 
0,0022 
0,0039 
O.OOO8 

0.0094 
0,0061 
O*Oo50 
0.0044 
O o O O 7 4  
0. -3 
0. 0048 
0.0262 
0.0035 
o.OO70 
0 0339 
0.0226 
0,ooqo 
0.0024 
0*2261+6 
0.0004 
O.OOO9 
0.0003 

0.6064 
0.0027 
0.0018 
0.0119 
0.0085 
0.2170 
0 . 0047 
0.0151 
0,0055 
0.0069 
0 . 0218 
0.0063 
0 0026 

O.ooo6 
0,0126 
0.0002 

UNCLASSiFlED 



l,,j NCLASS! 9 -  Fi Jj 
GROTJP CXR-12 MOIVTHLY REPORT 0- J. F. Wibby, Group Leader -- August 20, 1947 

JOB AHI) PERSCNNEL PROGRESS 

IB. (continu&) Bo. of A u g u s t  Aaguat JW 
toca t ion  Tests High c/mh Am. c / d L  Ave.c/mh 

Exhauet #5 19 0.5900 Y 0.1287 Y 0.0591 

(sorting hn 21 0,1106 0.0089 0.0237 

(Rasher #3 21 0.0725 0.0006 0.0182 

( L a d r y  

(k=kY 

*1 An evaporator pot was replaced on the day of t h i s  
a i r  count. 

Y On the day of t h i s  air oount t he  operators i n  t h i s  
room sorted oat  a large number of plugs for nWw 
containers. This is not a routine procedure. 

*3 This a i r  count was caused by openil.ig a h o d  t o  aork 
on a furnace unit. 
operations t o  wear pressure h o d s  for this work i n  the 
future.  

Arrangements haw been made wi th  

*4 On t he  day of this count mechanical trouble made it 
necessary t o  keep the press can apen longer than usual. 

*5 lo explanation could be found for these counts. . 

+6 These counts are obtained by sampling the a i r  j u s t  
before it enters the  precipl t ron units. 

Y Dryboxes i n  Building 5 are a l l  vented i n t o  the 
exhaust system. 
these vents are ~ ~ c t e d .  

The high a i r  contamination leve ls  in 

The average of all the  a i r  counts taken i 
operational roome for August was 0.0106?&he average for 
July was 0.0275 c/mfi. 
the  a i r  contamination level a t  DP Uest S i te .  

638 no88 counts were taken at,DP l e s t  during t h e  month 
w i t h  8 counts above 50/50 c/m. 
counts was 10 c/m. 
603 c/m. 

t h e  

This  is a subs tan t ia l  drop i n  

I ’  

The average of a l l  nose 
The highest s ing le  count was 297/ 
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GBOUP Cm-12 HOHI¶LX IZBPQ’tT -- 3. F. Trlbby, Group Leader -0 J e ’ 2 0 ,  1947 

Jae Am P E R s m  L PRoGIlgss 

m, (eontimod) ?ha average a i r  counts for D.P. Vert a d  the Laundry 
am 81 follarst 

190. of J ~ l y  Jtilp June 
&pati- Ze&a p h  c/& h e .  c/r/L, Ave. c / m h  

wpm1 l.6 0.0290 0.0064 0.6160 

F,bor3U 18 0.0512 *1 0.0119 0.0048 
R o a S  15 000829W 0.0085 O.OO8l 
R o a  401 20 3,8650 *3 0.2170 *3 0.0024 
Boa408 21 0.02l4 0.304’7 0.0u 

21 o.(n94 &4 0.0154 0.0172 
Roa 501 23 0.0210 0.0055 0 0 0046 
R o o m 5 0 6  23 0 0 m 0 + 5  6.0069 0,0101 
B o a 5 U  22 0.1762 *6 0.0218 O o  0190 

Stack 14 15 0,0118 0.0026 0~0001 

Bxlnrut #3 15 00173’7 0.0126 0.0002 
- w t # o  14 0.0026 0.0002 0.0000 
h r h r u t # 5  16 0.2799 0.0591 0.0168 

(Sorting Bm. 23 0.l300 0.0237 
( t d n s r r  
(raabr f3) 22 0,2760 0.0182 

Rca92J.3 18 0,0069 0,0027 0.04’75 
Elk308  l8 0.0089 O.OOl8 0,0025 

Stack /2 17 0,0354 Y 0.0063 0.0039 

Bxhalult#2 16 0,0030 0.0006 0.OO17 

’ ( h d r g  

3 

1, 2, 5 Bo explanation could be f d  for these hggh 
e d r ,  In each aade they were the  onlr counts orneeding 
tolerance. 

3 M 8  high a ir  count was cartrd by an accident. The 
.ateri.lin 8 *rkull* container iwtd when the container 
ma8 opened. Thi8 aperrtion .as carried aut in a drybox 
hat the door uf t b i m  bar war openad t o  al l -  use of a 
flre ertilrgrrirher. 

*4 m8 mmnt was cawed opening the hoad door8 t o  

’d A d i e  rtuek raking it maersar7 to keep the d i e  
prersing can open laager than mual. 

rl mir work was being done on the precipitrons uni t  
apposite this fan unlt. 

!?he avenge a ir  count i n  the  aperationel rocma for July 
War 0.m5 e/&. 

a d.0- th0 h 8 i d O  8 d M C O  Qf the ghss. 

The average for June was 0.0133 c/&. 

G 3  2! Ip sr UNCLASS: FI ED 



GRO? CMR-12 MOEJTHLY DEP!XT -- J. F, Sribby, Group Leader -- June 20, 19L7 

u. 

, 1Bm 

( c on t inue d ) There was one contaminate2 accident i n  Tech Area 
during the r.onth. 
a sample i n  h i s  camera mountinp r:hen t h e  ssniple 

contamination t o  spread on t o  the  camera mountinp an3  
a towel d a c e d  underneath. H i s  nose count vas lo;.; 
and he suffered no exposure, 

An X-ray technician was asser.Slinc 

capi l la ry  tube broke, Allowing s l i g h t  plutonitin I -  

4 
Monitoring was carr ied out on a continuous besia i n  
I 

Monitoring i n  DP 
Rest area i the  area. PeeEee portable meters sumlenented by t i e  

Meyer, Erinkman, 
M. Chavez, F. Chavez, 
Fox, D. Hahn, V.kr t inez ,  the  month giving a da i ly  averege of 1 2  rooms. 

o Zouto, Poppy, Victoreen, Yatts Survey Feter ,  and 
neutron counters and meters Kere used a s  survey 
instruments. A. t o t a l  of 243 rooms v;as ronitored durinp 

1 t o t a l  
Rendell, A .  Smith of 347 counts between 5000 c/m an6 2rJ ,GW C/F. ra? foun<m, 

and there were 24.L counts over 2r),O?J0 c h .  
cleaned all counts as soon a s  they cere  foun?. 

121 f i l m  badge t e s t s  have t e e n  mad! 2urinp the Dast 
month on operations personnel a t  DP vest. 
found was 0.51 mR/hr. 
badges planted i n  various storage rooms. 
exposure found was 2.63 mq/hr. 
fl/hr . 

0nerPt;ions 

"he rraximtn 
Eight t e s t s  were m?e r.Itt. 

?e aver?€& 
*he maximum r a s  5.21 

S i x  t e s t s  were made i n  t h e  main vaul t  sheil" roor. i : i th  
gamma pocket meters. The average reefing r e s  3.79 
fib. P 

All cobal t  slov; neutron personnel monitors Tere checbec; 
every t w o  weeks w i t h  a GV counter. 
found. Gold fa51 monitors w i l l  be used i n  conj~inct lcn 
w i t h  the Cobalt slugs i n  Operation 6 f o r  personnel 
monitoring and fo r  l l dan t s l l  as soon as  PreDareC. 

Neutron surveys cere  made i n . t h e  storage veul t  1-S t:? 
neutron counters. 

%e averape a i r  counts for P? Test and the Launc'q 
a r e  a s  follows: 

KO a c t t v i t y  Y - E S  

The neutron counts were negl iEi t le .  

No. of June June 
Location - Tests High c / m h  Ave,c /mh P.ve.c/rr?./L 

Room 201 17 O.C)618 "1 0.0160 3.9329 
Room 213 17 0.4276 *2 0.C475 "2 0.3015 
Roam 308 17 0.01l4 , 0.0025 0.7312 
Room 313 16 0.0161 O.r>048 0.7066 
Room 322 16 0.0448 "3 0.9081 0 I?? 53 

UNCLA SS r' FI ED 



GROUP CMR-12 ILIOhTHLY PZPoilT -- J. F. Tribbv, Group Leader -- June 20, 19L7 

No. of 
Location Tests 

lB. (continued) 

Room 401 16 
Room 408 17 
Room 413 16 
Room 501 17 
Room 506 17 
Room 513 1" 
Stack #2 1 5  
Stack tV.4 13 
Exhaust #2 16 
Exhaust i!3 Ut 
Exhauct +4 16 
Exhaust 65 12 

(bundry  20 
(Sorting room 
Laundrv(near20 
washer #3) 

0.9150 
0.1025 *L 
0.9405 * 5  
0.0239 
0.13% *6 
0.0461 5' 
0,13151 
0.93190 
0.Q115 
0.9004 
0.9902 - 
0.0679 *8 
0.1'31 

0.(37% 

*l No explanation could be found f o r  t h i s  high count. 
The average for  the month i s  low. 

*2 
the  month. A 1 1  persons exnosec! rore  r e sn i r e to r s  o r  
pressure hoods. 

r 

*3, 4 ,  5, 6 
high counts, i n  each case they XTere the only t e s t '  
exceeding tolerance. 

.wi This count was on a day operations were active.  
Half hour a i r  counts run i n  t h i s  roon during oneratSor: 
show t h a t  the a i r  count is below tolerence,  exce=+ 
d u r i n g  t h e  period when t h e  pressinp can i s  onen. .@ 

f u l l  r epor t  of a i r  con'amina%ion problems i n  this 
operation w i l l  be avai lable  soon. 

*8 
exhaust the a i r  counts i n  the exhaust systen r-ise 
during operating Deriods. 

The average of a l l  a i r  counts f o r  June was 0.9133 c/m. 
The average for  May was 0.0124 c/m/t. 

7% nose counts were taken a t  D? F e a t  durinp the 
month with 6 counts over 50/50 c/m, (all 6 persons 
w e r e  sent on Pu urine assay t e s t s ) .  

All equipment i n  t h i s  room was dismantled ?U?YP 

NO explanations could be found f o r  these 

T 

Since a l l  D? Test  dryboxes are v e n t e d  i n t o  the 

The averape of 

U N CLASS: FI ED 
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20 
la 
2 l  
20 
20 
20 
20 
23 
22 

JumHmAm 
Staok I1 20 
Stash 82 18 
Staek #3 11 
Stack #4 17 

om0975 
0, w g  
0,0162 
0,ooPo 
0,0101 
O m  Ol63 
0.0622 
0,0061 
Om 0279 

I 

3 mow 
O a U 4 3  

0. %18 
Om 3 9 1  
O m  1363 
Om0387 

. .  

I 
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201 20 2 4 
213 18 2 0 3u 2 1 4 6  2 

2 1 0  .O 
21 2 1 

401 
lob 
408 2 1 3  2 
;cu' 20 10 - 4  
9 1  2 1 2  1 
513 21 1 4 

Xnput-Dayti~ 

- 
0 

- & B t  Manifold 18 - 
h8f &dfOld 19 - - Stack #l 18 - 
Staak 12 18 - 
S h e k  #3 18 - 
Steak #A 1 8 -  0 

0 

0 

S h a k  101 16 - - 
Stauk #2 16 - 0 

Shak #3 16 - .. 

Awram c / m 4  
& a '  &?L 

0 8790 
0.3145 

0.1468 
0 1910 

Om4470 
0 6300 

' ,  0.W1.; 

Om129A 0,0265 
Om 0%3 0.0109 
0 039L 0,0082 

2 
1 
1 

0,0575 
0,0038 
0 a 0162 
0 a 0020 
0.0101 
0 0163 
0.0622 
0: 0061 
0 0279 

0. 0409 

0.0224 
Om0107  

0.0231 



Om 0017 
0.0022 
0,0011 
O m 0 0 1 1  
OmooCn 
0.0004 
OmOl88 
0,0020 
0.olll 

O m 0 0 7 0  
----I 

0.0078 
Om0082 
0.0029 
OeOO15 
0.mw 
o e o m  

0.0036 

! 

O m  2173 OoZ19O 
O , U 8  O,u7!59 

O m  0368 
O*wO 0.0197 O,OU6 
0.0459 OOU8l 
1, 5580 Om7119 

UNCLASSIFIED 



201 21 3u 21 
322. 0 
401 21 
406 21 
408 21 
a3 22 
501 21 
5l3 2.3 
SaundqSarrtingRm. 22 
Ietmdm Rarhing Rm. 22 
t u n d r y  Roapiratar Rm.22 
JMawt Stack #1 

12 
#3 
#4 

, 

37 
37 
35 
37 
37 
37 

I 

0 
0 
4 
2 
0 
30 
18 
12 
5 
18 
35 

0 
0 
5 
1 
0 
28 u 
13 
3 
’12 
37 

*l Room 2 U  had 2 over taloranoo a i r  count#, rhiah rm 
eatwed by a l o e  out wgxwrium aam in r h h h  ceuting 
s k u l l 6  had boon s t d ,  UIng an unvmted dw-box. In 
tho fat-, this operation rill bo dono In a vented 
hood amwmont .  Tho m u  proaodmu w l l l  involvo no 
a ir  tmnrforr of aantaadnatod oonklnerr .  

% Thlr war tho 0- high count of tho month, in Raarr 
3U and war duo t o  changing supmrtant fi ltora. This 
OBt- fila- W S b R  h 6  LIcIl b a n  n d e d p d  and 
inrtallod inrid. the largo vontd hoods, This installa- 
t ion  ulll 0UIPnrk tho condition which ham occasionally 
eauaod UI OTnr tolomnae air count and hand count. 

9 R o a  4Ol hsrd 2 over toloranoo a i r  counts for tho 
month. Thoee counts mro oaueod janitors o l o d n g  
off tho tap6 of a11 ductwork. Thoy worn mar- 
naph-atora and n c o i d  no high nom countr. Tho- 
won no othor p.raonn01 I n  the room. 
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P R O a R l k s B -  
290 n o n  cauntr were rectmlod for Signa Building 
praannol durlng the rnontb of kugust. 
tho moo c w t a  takon m a  20 c/m. 
t0l-c. (S0/50 a/m) aoullti reeded. 

The amrage of 

The highest 
There worn 16 above 

0-t = C & d  -8 lU7l/lW3 C/m. 

t T-1 D u r i ~ g  tho month of Augost, 6634 
8 mra meadd, r h d n g  an amrage hand 

count of 1 c/m. Tho highest individual h n d  count 
arrxmga war 8 e/!. 

There uae me contnmlnuted 
h. A aolaftaa ob Plutonium 

was s p i l l e d  i n  Roam 0438, T h o n  was no 1njqx-y to  the 
operatar and tho room m a  doaontamimted. 

The shoe# of the porsomel leaving D M l d i n g  mre 
n t o n i t d  ta ico t h i o  month. Weme of the shoes were 
a h  to lonnw (250 e/.), 

ZB. Poaitaring in : A total of 237 room8 was monitored 
DP h 8 t  A m a  

hndell, Chmr, 
IIrpw, P h r f i a s ~  Bo, 
Martinot V., Vddor, 
vi-, V.ad.rroort  

m g i d n g  a d a i 4  average of 10 rooma. 
A total of 378 o m t s  batmen 54300 c/m a d  20,000 c/m 
~ 8 6  i d ,  and thore -8 255 count8 mer 20,000 c/m. 
Peo W e o  porkble mkr8 with pencil prober, 8upple- 
muted by t.b Xwta, P w ,  Viotmen end Neutron 
C a + ~ r a  rrm t a d  as Survwy instruments. 



0,0317 : 

o* 01s 

0,0047 

010352 



::.I I . . 

. .  
,i. I. . 



0, 0543 
0,1054 00 m u  
0,0157 0,0118 
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kyer, Chams, 

V. :rPrtinei, 

Vendcrvoort , 

EumE, E. krtlmr, 

- Rondoll, Valdes, 

’ Vigil 

-me Monitarilrn a 
remitarad during the month, giving a dai ly  avemge of 
10 rooma. 
and 20,000 c/m was found, and them wem 1?2 count8 
omr 20,OOO c/m. 
wnoil probes, supplemented by tho Zeuto, P F ? ~ ,  
Viotareen, and Neutron countere were used a8 eu-rvsy 

-8 -borne Contamination: The a i r  counts far 
DF Okst were as follmsr 

A total of 201 r o o m  waa 
: 

, 
A totel of 378 count8 hetwrc.cn 5090 c/m 

Pee Ww portable meters with 

M h Z Q O n t 8  

No, of Julq July JUae 
L o c a t l a  Testa @ah c/& bm. c/m& Bve,c/m/L 

Booaa 201 20 
Room313 20 
Room 322 19 
Room 401 19 
R o o m 4 0 6  20 
Room LO8 19 
Room413 19 
Room 501 20 
Roam 513 20 
Laundry 
Sorting RQ 20 
LdrJr 
Washlnn Rm 20 

0.0033 
0.0090 
0 . 0177 
O.OO31 
0.0015 
0.0186 
0.0095 
0.0037 
0.0011 

0.03 j S  

0.0841 0.0080 0 0477 

0.3899 *10 0.0843 010 0.0492 

0.24.58 *10 0.0317 0,0447 

0.W4l +10 0.0158 0.0135 

0.0297 *10 0.0047 0 . 0083 
0.9701, +ll 0.0352 a l l  0.0258 

5,4045 *ll 0.6069 *ll 0.4619 

Exhaunt 
Staak I1  34 
Exhau8t 
Stack #2 34 
Exhsust 
Staak #3 34 
Exbawt 
Sfack #4 34 
ldanif old- 
h 8 t  34 
k n l f  old- 
l a s t  34 

*l Thin wan the only high count for the  month. 
explanation oould be found far t h i s  count. 

V Thi8 waa tbe only high count far the month. 
tho day of t h i a  count tho uuporrunt flltar paper uao 
ahangmd i n  2 of the hoodr, 

No V 
65’ 

(h 0 

rl- 

3 cd L -  
0 -. .,‘ 

1 I h l J 1 !  f l  p . ~ ~ ? - l ~  
& 

I* : ‘ tLP ...-, . ’- -- g 
, 

http://hetwrc.cn


7 
a. (continued) Room 322 had 6 over tolerance a i r  cotmtu. T h i s  room , 

%e no longor urd by operationr, 
room is being removed. Theee counts rere causd by I 
t h i o  cleaning. 
and no U g h  nose counts have been recorded. 

*A T h h  wan the only high count for the month. 

*5 T h i s  was the only frigh count for the month. 
explanation could be found fo r  the  count. 

eq&smn$ i n  the  

Peroonnol In room wear rempiratars 

No 
&planation could be found f o r  the count. I 

i 
lo 

.6 
Two of t h e e  
by tranafer of materlal into drybax. 
was on t h e  day when the 8lag and broken crualbles 
were removed from tho drybax. 

Room 408 had 3 high counts d u r i n g  the month. 
on Irductioa day6 and were ~ S U S O ~  

The third 

wl Room w3 had 4 high counts d u r i n g  the  month. 
were caused by mintenence work on the HI uystsm. 

These 

4'8 T h L  wae the only high count for  the month. 
explanation could be found for  thie count. 

lo 

+9 The ~ o l c f l n g  and washing roans i n  the laundry each 
I had one high count. Ro explrrnaffan could be found 

*10 The exhaurt otackr #I, 2, and 3 arc a t i l l  over 

*11 Thee counte a n  for the txbaut  air  ae it leave8 
the operatlond bulldingr. 

fOX' t b 8 0  U a t m b .  

i 
tolerance during the day. ! 

I 

Contamination Tentot Average a i r  counts for 
DP-West were:  

July Am. June Avo.  
c / s r / t a / n h  

I 



i 
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A ambr of poakt matera and packet ohambra ham 
bea  n e e i d .  
calibrated. 

They rlll be urd as rodn a8 they arm 

?ha rho08 of the pereomol leaving D Building wore 
a d t d  frim this m a t h .  A amall amouat of contam- 
imtion waa found bat a l l  count8 M ~ O  b e h  200 O/% 

A total of 1% roam warn monitored 
during the math, a da14 average of 8 rooma. A total  

found, aad thsm were 169 counts over 20,000 c/m. A l l  
Ugh counta were decanbminsted as m o o n  a8 found. 
Pee Uee porbble ~eterr with pencil probes, sapplelcented 
by tbe Zeuto, Popm, Victoreon, and Meutran Counters 

O f  300 bOUUtl btWO@B 8/E .rrd 20,000 C/m Wa8 

Room201 21 
Boa313 21 
Roam 322 21 
Roam 401 21 
Boa406 21 
Roam408 21 
R o a U  21 
B a a  501 21 
Boa 5u 21. 
htmdr7 
sorting RE 21 
hdr7 
Warhing Rm 21 
LXhrUUf 
ltaok 141 37 
Exhauot 
Stack #2 37 
IMntrst 
Stack $3 31 
Ethrurt 
d h a k  #A 37 
Lniiold 
w0.t 37 
ladfold 
&ut 37 

L 

The a i r  count8 for DP 

0.0047 
Om0121 
0.0179 
0 . 0047 
0,0085 
0. 0217 
0.0081 
0,0068 
0.0028 
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'a' Thir was the only high count for t he  month. 
If0 errplaaatloa aould be found far this Count.  

Thismr the only high count for the  month, lo 
explamt laa  could be i d ,  

9 ba 322 had two omr tolerance counte during the 
month. Bobh mare aaord sorting out W containers 
h t  bad beon in rtarag.. Tito oeunt 0.2164 c/la/L 
kammd on the b y  plug8 from W canta imre  w e r e  boxed 

seat to tba dump, A l l  w n  w o r e  respirators.  Oae 
:high noes aount ma ncorded am a r e d t  of t h i r  operation, 

*4 Boor 468 had 5 oIIr toleranee c m t m .  T h e m  are 
cratued t r r ~ f e r  of lsaterirl In to  d@oxw. Peraonnel 
in r'oo. wear re8pimtol.s during t h i s  operatian and no 
m r  tolerance noie counts ham been rocdod. 

0 

I 

+S T h e  over t o l e n n a a  counts wre recorded In t h e  
rartlng operation i n  the  l a d r y .  Personnel wore 
respirators to  d o  this work. The new sort ing hood war 
put i n  operation on June 7 ,  1948 and eince I t s  
operation no omr tolaranee counts have been recorded. 

*6 The exhawt stacks #I and 2 are st i l l  running over 
tolerance dar ing  the day. 
The anly exphnat loa  is that the  unfiltered exhaust air 
from the operation h d r ;  contain m o m  eontamination 
than the precipltrona can handle. 

rl Thoro count8 are for the exhawt a i r  a8 it leaves 
t& o p e l g t l ~ ~ l  bulldingr. 

counts for DP west WlYt 

ill preclpltrone are operating. 

I 

I 
i 

Air-borne C-on Tor& The average air  

uLE?& '\ i,, buadn 



X ,  lorritoringin s mniforiw Them ware 541 room modtored 
s t h a  month with a d a l b  average aontaminatlon 
level of %,OOO c/m. 

readlng was l , Q b O , O O o  c/a. It i a a  necessary to  alone 
5 r m ,  and l29 poultians were cleaned. 
ud 54 were a160 monitored periodlaally and showed no 

DP Bart  Area . 
Pi l t ingsrpd,  Lops ,  gars reading8 over tolerance. The amrage over tolerance 
Merchand. Bamero, 

O f  the 3092 parrltians checked 167 

Buildings 51 st4nhopc- 

b i - b o w  A l ~ b  C ontamlaation T OS* Air contamination 
data gathered durlng the month from bui1cVngs 52 and 
53 l a  am fol lmr: 

5203 
5~04 
5205 
5206 
5208 
5210 
52ll 
5212 
5213 
5214 
522'7 
5230 
s1 
52 
AD 

10 
10 
10 
11 
10 
11 
11 
11 
10 . 
10 
ll 
11 
21 
21 
21 

0.0327 
0.4502 

0.2585 
2,7368 * 
0.1605 
0.W3 
0.0501 
0.4232 
1.0121 * 
0.0131 
CLOIT 
0.31's 
0.0292 
0.3213. 

e.0304 

O.OU6 
0.0920 
0.0135 
0.0315 
0.3823 
0.0364 
0 . 0083 
0 . 0103 
0.0873 
0.1198 
0.0049 
9.0031 
0 . 0048 
0.0065 
0.0861 

0 . 0237 
0.07118 
0.5a3 
0.0178 
0.0956 
0.0612 
0. om6 
0.0111 
0 a64 
0.1123 
0.0068 
0.0019- 
0 0339 
0 e 0360 
0 6613 1 

The high aounts I n  5208 and 52U cannot be accoanbd 
for operations of CW-3. Them counts can possibly 
be traced t o  f a u l v  duct work i n  Bullding 52. The ducts 
fra h d r  and gnenhou8er 8hm a leahge apparently 
aawed candenration. (k this padeular  day Fain and 
hal l  fe l l ,  Thfr muat have dirlodged appreciable amounts 
of p r a t e r l a 1  into Bullding 52. Urine assays on m e m b e r s  
of C11R-3 oxpoaed t o  these m r  tohralrce counts showed 
no aounta over toleranoo. 

€?a2 hL 
Bullding 52 0.0669 0 . 1222 
Exhaust Duats 0,0861 0.6613 
'stauk8 0.0057 0 0349 
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2A. (continues) A large number of porrket metera and pocket chambere 

have k e n  received and are being calibrated, 

The shoe8 of the personnel leaving D Building were 
nonftarsd t w i c e  this raanth. 

A luge amount of equipment was m&%ored for 
reaiatenanae ratk, and for property disposal. 

21 cylindero ware monitored at Sigma Bui ld ing .  
were deaontemIrm-.d and then retuneG t o  stack for 

They 

mfllUllg. 

a. lwanitaringln mfaae  -8 A total of 212 room me monitored 
DP Wort Area dtrring the ~sonth. A d a l b  avoraga of 10 roam. A 

Meyer, Chams, 
Bo Martlnes, V.krfines, Pee Wee portable metar r l t b  pencil probe, eupplemented 
C. Rendell, Valdes, 
V l g f l ,  Vandemoart 

t o t a l  of x6 carurts between 5000 c/m and 20,000 c/m 
ua8 f d ,  and there mora 47 counts over 20,OOO e/.. 

by the %to, Pawf, Vietareen 0.k and Keufrcm Counters 
were used ar survey instrapents, 

g M m  AI 0 boras c ontamina tlm The air  counts fur 
DP Vest were BO fcUouut 

ROOP 201 6 
Baom33.3 22 
Boarn322 23 
~ o a r p  401 23 
a-406 23 
Boa0408 23 
h W 3  23 
BOQPL 501 IO 
BaaP 5u a7 
b-w 
Sart i r rg  Rm 24 

laundry 
l h a h e ~  #3 23 
Exthauet 
Stack #I 41 
S%h&ust 
Stack 12 40 
LSxbaP.t  
Stack #3 A 1  

Stack #A 40 
half old- 
weat 40 

BxbsU6t 

0,0052 
0.0089 
0 . 0 2 9  
0.0109 
0,0062 
0.04O2 
0.0065 
0.0024 
0.0025 

0.0407 *5 
e. 3191 

i)*o644 

0.0301 

0.4037 *b 0.0601 *6 0. Ce05 

0.3050 .6 0.0417 +6 0.0776 

o.IJ202 

0 . 0165 

0.0272 

0.1061 *6 

O.OU8 

0.3851 rl 0.3679 "I 



i 

2B. (continued) *1 This waa t he  onv high count for the  month. 
Contamdnatad pain t  was reaoved frcm one of t h e  
h d r  on the day this count a c c m d .  

, 

+2 Room 322 had 3 over tolerance count8 during t h e  
month. In eaab oa8e t h y  were caused by sorting 
out containers that  had been i n  storage. Personnel 
wear reapfrator8 during t h i s  opemtion and no high noes 
counts have been r e c d e d .  

+3 Boom 406 had one bigh count, it occurred when t h e  
doar8 to a hood had to be refnordl for repair work. 
Perscrnntl wore resp5ntms and no hiah no68 counts 
wed recorded. 

1 

I 

*4 B o a  408 bod 6 0v.r toleranoo a i r  caanto. Tbese 
occarred on days when roduetion operations were being 
done, 
fluoride into tb drgbores. D u r i n g  t h i s  period personnel 
war req3iratoFs and no high noae counts have been 
F e O d e d .  

The high a i r  aounts r e a u l t  from t r ans fe r  of the  

*5 Ten aver tolerance counts were recorded in the 
'sorting operation in the  laundry. 
work w a r  respirators .  
recorded. 
progrersing and should a0011 be in operation. 

+6 The exhaust a i r  rtacks are still running over 
tolerance during t h e  d v .  
on the precipi t ron rmlts. 
worm a l l  the raw day (5fi8/48). Q t h i s  day t h e  
contamination levsl i n  a hood i n  406 was extremely high. 

T b 8 e  aoant6 are forth3 exhaust a ir  a8 it leaves 
t h e  Op~ratioaal buildings and the sample i s  taken before 
this air enters the p n c i p i t r m  unlts. 

Personnel doing th i e  
lo high no88 counts have been 

The hood designed far t h i s  operation is 

Omrhaul work is continuing 
The highest counta recorded 

Air-- C on t e m l n a  ti on Tee t 8 1 The average a i r  
caunta f o r  DP West werot 

operational Room 0.0110 0.0124 

bond- 0.02% 

ExhaU8t S-ckr 0.0328 0.0474 
Exhaust k,ifolds 0 ~ 6 5  0 2632 

0 . 0472 

UNCLASS FI - @% 
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remmd. The higheat single avorag 
and the highest  single count was re( 

Contaminated Aceidonto There were 
accidente daring the month. 

e/& 

5003 AN8 PERS(1NMEL 

X . (continued) 

I d d u e l s  leaving 
unt. 

3. Inrtrument Section,  
Maintenance 

decontaminated during 

he rest were dispoeed 
v. 

under tolerance 

I .  

I 
I 

BszsL 
5 * The high counts IB rooms 5204, 5205, 5213, end I 

B in each area 

52U e l l  &curred the same day. -&  
l inea  t o  a aet  of dryboxes in room 
removed and repfaced. The counts i 
apparently resulbd -om the spread 
throughout t h i s  region. A l l  person 
building 52 aubsnltted mlne earnplea 
and no Individual rhowed an abnorma 

)U 'QIFIED 

Bulzdtng 52 
Exhaust ducts 
Stecks 

k. 
0.l222 
0.6613 
0.0349 

gonerah A cheak of shoes of 61 l z  
b u i l d i n g  52 shared no recoriiable cc 

There were 102 pieces of gl-eamare 
the month. Of these 62% were fatmi 
(1500 c/m) after thme mshings. 1 
of by burial i n  the conteeinated dr 

A bmakdom of maintenance work dor 
10 glvonr 

UNCLA: 

t h l e  day helium 
205 were being 
the other room 

of contalelnetlon 
working I n  

the following day 
urine count. 

l e m l e  are a8 

I 

Am13 

0.0341 
0.3964 
0.0228 

there were 184 n m e  
Waf! U c/a, w i t h  a 
There were none over 

ounts recorded 
tamination count 
lemnce. These 
n o m 1  operations 
um hypochlorite 
eterial  can be 
was 79,000 c/m, 

orded a t  1,000,000 

no contaminated 



. .  

a 0 

0.0171 
0,1910 *I 

0.7a68 r6 

0.2373 * 

0.0286 

0.0116 
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a. (continued) Generalr Plans for the  new decontamination roam are 
being pucrhed and coaatructlon bas been s t a r t ed  i n  t h e  
shops.l It i a  haped t ha t  it rill be c0n1~let.d d t h l n .  
the next 60 days. 

The shoes of t h e  personnel leaving D Build& we- 
monitored twice t h l a  month. A amall amount of 
COntaIdMtiOn was found on the ahoee of t he  craftsmsn, 
but generally t h e  contamination found wae l e s s  than 
50 c/m. 

329 nXR bomb were decontaminated t h i a  month and 
returned t o  Quantity Con-. 

The eae t  aectlon of the  old d u p  i e  being usod t o  
a tore  such equipment a s  may be decontaminated and 
re-wed. 
cover t h e  equipment being stcred. 

A 16' x 20' c a n n a  cover l a  being used t o  

The fence next  t o  the new housing area was inspected 
and t h e  results show t h a t  an entrance m y  be made 
i n t o  the  ctmtaminated dump by part ing the upper s e c t i o n :  
and t h e  lower eection of the  fence and crawling 
through. 
h a  been done t o  remedy t he  a i tuat iaa .  

This was reported laet  month but nothipg 

Plans ham been made f o r  tee t ing  the bal l ing af 
contaminated t r a sh  t o  conaerve the amount of space 
remaining In t h e  contaminated dump. 
rate of f i l l i n g  t h e  remaining amount of dump space 
w i l l  last about six weeks. 

A t  t h e  present 

2B. M d t o r l n g i n  Surface Ibonltorlncrt A t o t a l  of 179 rooms was 
DP West Area 

byer, Chams, 
Lilja, B. Martinez, 
V. Martinez, Rendell, 
Vigil ,  Vandemoart 

m o n i t o r e d  during the  month giving a d a l l y  average of 
8 room. A t o t a l  of 182 counts between 5000 c/m and 
20,000 c/m me found and there  were 70 counts over 
20,000 c/m. Pee Wee portable meters wi th  penc i l  
probee nupplemented by t h e  Zeuto, Poppy, Victoreen 
G. Y. Surpey Meters and Neutron counters were used 
a s  survey instruments. 

3 h e  sir counts for DP Reat were as f-: 
ALPCIA Aj&-n@#Wr ' C @ Y T 9 h # @ ~ ~ e %  748%:  

0.0188 0.W2 
0.2488 *1 0.0226 
0.0289 0.0061 



100. of 
Location Testa 

401 23 
406 17 
408 23 
413 23 
501 23 
513 23 
k d r Y  
Sorting Rm 23 

Washer #3 23 
Exhaust 
Stack #l 22 
Exhaust 
Stack #2 20 
Exhaast 
Stack #3 22 
Exhaust 
Stack #4 22 
Manif old 
West 22 
Manif old 
East 19 

0,4534 
0.0174 
0.2268 .+3 
0.3478 *4 
0.0346 
o.1m *5 

0.5921 +6 

0,0786 +6 

0.3067 “I 

0.12112 wir 

0.2945 

0.1902 Jg 

0.0937 w8 

0.7496 *8 
-- 

F o b  
Am. cT& 

0,0325 Y 

0.0371 +3 

0.0058 

0.0038 

0.0118 

0.0168 

0.1547 % 

0.0286 

0.0445 Y 

0.0116 

0.0210 

0.0155 

0.0258 

0.0835 +8 

.. 

Oo0123 
0.0055 
0.0105 
0.0104 
0.0529 
0 . 0117 
0.0611 

0 . 0367 
0 . 0185 
0.0003 

0 0034 

0 . OM2 
0.0180 

0.1304 

*1 
vat was moved and a filter paper bax i n  one of the 
hoods m s  opened t o  remove the filter paper. 

On the day of t h i s  count the supernatant t r ans fe r  

(h the day of t h i s  count a drybox was cleaned out 
a& the hot t rash  t ransferred t o  the  t rash box. 

+3 
monthly amrage t o  exceed tolerance were caused by 
remvtng the paint from the floor. A l l  men worHng 
on this wore respirators and no one had e high nose 
count . 

This count and the 3 other counts which caused the 

*4 This count m e  caUsed by opening 8 d r y h  t o  
remove the inner doors which are no longer wed. 
wee the only high count in the room far the month. 

‘c5 This count ma caused duet which was spilled 
w h i l e  a drybox -11 blng  o leand .  Men in room had 
ag respirators a t  the  ti- and no one had a nose 
count over tolerance. 

It 

I 
I 

i 

I 
I 

f 
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+2 The high count i n  room 5208 occurred a t  a time when 
a large amount of material was being handled. 

y3 
i l y  explained, however t b i e  room was being cleaned 
on the  day of the high count. 

*4 The high count in S2 reeulted from an sxcess of 
material going through the filter house. 
e f f ic iency  of the  electromatlc and dry filter un i t s  
drops a8 the amount of material increases. 
operations by CMR-3 in building 52 which increase t h e  

' exhaust duct contamination t o  over 2 c/m/L may easily 
result in stack counts of tolerance or over. 

The high count in room 52U cannot be adt i s fac tor -  

The 

Excees 

The average air-borne contamlr&ion l eve le  are as 
f ollows 1 

February c/mh January c/mh 

Building 52 0.1058 0.0362 
Exhaust Ducts 0.0896 0 . 4 u  
stacks a 0.5315 0.0567 

Nose Swim Teste: There were 253 nose counts taken 
during t h e  month with an average contamination count 
of 8 c/m. Bone was over tolerance. The highest 
single count was 195 c/m and the highest average 
count was W c/m. 

Hand C o u n t s t  During t h e  month there  were 1106 hand 
counts recorded w i t h  an average contamination count 
of 6700 c/m. There w e r e  20 counts over tolerance. 
The highest slngh count recorded was 200,000 c/m, 
and the higheat single average waa 33,000 c/m. 

! 

. 

C O Q t e m i ~ t d  Accidents: 
accident8 during the  month. 

Generalr 
individuals leaving building 52. 
monitored nun9 showed a recordable count. 

There were no contaminated 

Every second week shoes were monitored on 
Of t h e  60 

There were 367 pieces of glassware decontamineted. 
O f  these 76% were found under tolerance (1500 c/m) 
after three washings. 
burial in the,contamlnated dump. 

The rest were disposed of by 

I 

i 
i 
I 
! 

! 
! 
I 

I 

! 
j 



uest Area 

217 WXa babe wm d.crolrt..im%od t h i n  month,, and returned 
to lopsatitr Coatrol-. 

A large amount ai eqalpamt me ~ o a r i t a ~ ~ ~ d  far maintenance 
work, and for -?$. diapoml, ?he east aectiaa of the 
old dump is now mod to atom pswnt for future 
decpnf..imtion and reuse. 1 1  $" 8 x 20' aanvas c m r  is 
ud to cmr  the equipment. 

Tho oontarinafed dump fence next t o  the new homing area 
nbr inspected and it ma fottnd that entranae may be medo 
into t&e contaminated dump 
the lower sectdm of the fence a d  craullng through. This 
has been mierred t o  H Dirioian,  

7' 

parting the upper section and 

Thia group hae requested a fence be cabrtructed t o  house 
the contaminatad dump truck during the time It is not i a  
- 0  

Foot operatad pedals were installed on a l l  wash basin6 In  
the momen's hot locker rm. 
d 

L-i??%&?of 105 room m e  a d k  durlng the month, This 

I 



21 0,429 +8 

21 O,oo% 

20 0.0426 *9 

21 O,W?4 *lo 

18 0,1353 *I1 

21 1,1156 *I2 

January u 

0,0180 

0,UOA 412 

i 0. oou 
0.0100 

1 
I 

0.0225 
! 

0. ow 
0.169 

The a i r  couati a t  DP Wort hnor, i r p r d  m r  l a a t  month, - 
There una very little construction work going on during 
the month, 

The amrages qre obtained by diriding the total number 
of ocnmtr far tbe month 
of air sa lad. 
were run B houro each day t o  c m s p o a d  with the peak work- 
lng periods, 
t e a t  un i te  were run 24 haurs a day, 

*1 If0 explanatIan far thl8 high count could be found, 
It 1s p e l b l e  that the flltar queen wae l a c a t 4  too close 
to a dry- vunt and the tilter paper mas contaminated by 
a dust pertlolo fall lng I n t o  the air Lntake of the qwen. 
It 1218 to a new location and no further bigh count8 
barn k.& forred. Thi~ waa the only high count in the 

tbe total number 6f l i terr  
In the operational roam the fllter qusens 

In the filter hame the etack and manifold 

fur t h m  Math. 

Y sir ma the d y  high cattht far the month, On the 
dw that it obearred, the eqtdpmnt in the room war bdng 
prmpaul f a  qsrat loa  a d  the drybax d m  were opened 
rmnnl  tlwr. 

'UNCLASSIFIED 
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+5 T h i s  high count occurred while a drybox was being 
tora0del.d. The men in t h e  room a t  t h e  time ueed an 
external a i r  supply far breathing. 
frm the w n  doing the work were a l l  below tolerance. 

Noae counts recorded 

r6 - 7 The a i r  counts for the  Laundry have improved, 
but are not eat isfactary.  %n working in the sort ing 
rooa nre rear ing rospiratars .  

The average a i s  cotmte f o r  DP West wemr 

January December 
Am. c / n h  Am. c/iah 

&J 2 s -  
0°C c-4i&iid contamination as  recarded 0x1 hand count cards: 

DP Uest h ! E b  

Number of hand counts recorded 3239 1658 
Number of hand c m t s  over 
tolerance 9 0 
Average hand count 18 c/a negligible 
Higheat single arerage hand c o w  7 7 5  c/m 6 
H i g h e s t  ringle hand count 
IVBCOrded 10,m c/m 60 c/. 

& d W -  
-~3;6 -=i-iG-+ colrta4asm mly) monitored and eent 

to  proeem. 
top of the plug. 

One of these bad a count of 2000 c/m on th8 
It was marked and sen t  into ~racess. 



lB, (eontinana) 93 carplate amp- +F, containera ware umltorad, of them 
75 were below tolerance. 
shipment t o  T Site, 

l34 piececl of WR containers from decontamination we= 
l aoa i td ,  of these 20 were below tolerance, and were 
sent to the vault for atorage, 

Bo cantaminatad accldenb oocurred during the month, 

-3’68 uhosa of a l l  DP West per80anel were monitared for 
contamlnatia, Bo contamination was detected. 

moo were assembled for 

t3.A &Wu 
a-& 

&W?%””;c” 
IC, Yonitorina in DP - e r e  were A79 r m  numitoawl a t  DP East durim the month 

+clt A+- 

Piltingsrrd, C, Lapet,  
J, Lopes, Cbwth, 
Stanhop0 

with an am&& contaaination level of 46,OOO c7m, O f  
the 2668 p d t i m  chealmd, I49 indicafbd counts a h  
tolerance. 
me 8cn,OoO c/m, 
and 77 pasitions were cleanedm B u i l d i n g 8  51 and 54 were 
monitared periodically and shared no contadnation. The 
cobalt slug8 were Inactive, lndlcating no excessive elm 
neutron radiation, 
the Pee Wee, Poppy, Victmeoa GOY. and Watta clUXTOy mters. 

The average of the over tolerance counts 
I t  ma waessar7 to close 18 r m ,  

Inatruwnts med for b m y  were 

@!-4-.4 - 
Ur contaminatiua data gathered during the month from 
Buildings 52 and 53 119 at3 follows: 

t-  tc.”cc, lo, of January Januaq December 
Jocatlon Testa B R h  c/q& Are .  c/& Am. c / m h  

J.*A 

..* 

5203 
5204 
5205 
5206 
5208 
5210 
5211 
5212 
5 2 U  
52U 
5227 
5230 
s-1 
s-2 
u) 

9 
9 
9 
10 
9 
10 
10 
10 
9 
9 
10 
10 
19 
19 
19 

OmW9 
Om2151 
0.0402 

0,0463 
0 2676 
O m Y W  * 
0,0367 
0.2633 
Om0119 
0, ml2 
OmO1L2 
0 ,7239 
0.6494 
2,31!58 

0.7836 

0,om 
0,0353 
0,0093 
0.0994 
Om0098 
0.0369 
Oml254 
o.ol4.3 
0,0480 
0 0100 
0.01% 
0,0078 
Om0528 
Om0605 
0,4346 

Om0131 
0,0649 
OmOU71 
O m  0084 

0.0080 , 
0, 0147 
Om 0186 
0.1254 

0,0103 

0 0111 
0.0185 
OmOU72 
0,0115 
O m  0146 
0,2924 

The high count i n  room 5206 reclaltad from bell plat- 
In wet chemistry, The high count in room 5211 &curred 
dtrting tbe d la f i l l a t io r r  of a J I P F O T m  The arerage air- 
b m  contemlnatlaa levo18 are 81 followas 

j 

i 

I ! 

i 
j 
I 

. .  

! 
I 
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lc. ( c o a t i a d )  
> 

Bullding 52 0.0362 0.0230 
l!khatrst Ducts 0 . U  0,2924 
stack6 0.0567 0.ouo 

There were lb0 noM counh taken d d n g  the m o n t h  with 
an amrap cmnt of 15 c/m. Them ma om over tolerance. 
Tho highart r1ng10 count was mfi640 c/m and tbe higbbet 
awrage coturt was 198 c/m. 

with an average count of 9400 C/me 
tolernnce. 
506,000 c/m, and the highest single anrage was 80,000 c/8. 

1 

I 

I 

DWI- tb month there mm 591 hand C O U t I  r e e d e d  
Them were 24 above 

The highest single count recorded was 

There wre 304 pieces of glansmre decontardnated during 
the month. 
(1500 c/m) &fer three waahinga. The rest mm diepoaed 
of & burial in the contaminated dump. 

There were no cantamlaatad accidents during the month. 

O f  these 87s were found under talennce 

3. Irrm-nt Section. A detailed breakdam of the mintenancr work done i n  each . 
Mainteaarwo area follmat 

C u l l y ,  Apprill Tech Area, 

J&3truDen t 
no. of Service and 

bration Jobs 

51 
29 
37 
10 

5 
2 I 

0 

C u l l y ,  Abbott, Carlson DP Wost a d  hdqf 
lo. of Ssrrice and 
Celibration Jobs 

38 
19 
0 
3 
5 
21 

0 
0 

i 



. 





- PROGI(ESS 
2B. lcontlnwd) A l D h  Air-Borne Coatamlnatimt Counts for DP Pest 

were aa follorret 

201 
213 
313 
401 

16 
16 
17 
15 
17 
16 
3s 
18 
20 

1 
0 
0 
2 
1 
0 
3.2 
1 
2 

East Naniiold 17 0 9 

West llenifold 17 - Q n . 9  

ihrch High 
a / m h  

0.024 
0.012 
0.014 
0.009 
0.032 
0.082 
0.562 
0.086 
0.082 

6.110 
0,033 

0.238. 
0.011 

0, on 
0,073 
0 025 

0,003 
0.003 
0.005 
0.002 
0.004 
0,010 
0.077 
0. ou 
0.04 

1.G7 1.382 
0.009 0,061 

0.410 0.290 
0.137 0.154 
0.072 0.082 
0.101 0.035 

0.082 0.123 
0.002 0.020 

0.007 0.013 
0 . W  0.021 
0.003 0 004 

I 
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zc 1 a -  0 
23 2 
20 0 
a ' 3  
24 0 
21 3 
24 0 
25 2 
17 0 

Stack #l 
Stack 92 
Stmk #3 
stack #4 

24 
24 

24 
24 
24 
24 

18 
19 

19 
19 
19 
19 

0 
0 
0 
0 
0 
1 
8 
2 
3 
0 

- 

0, 053 
0,016 

' 0,069 
0.006 
0,095 
0 017 
0,039 
Om 006 
0.063 
0,007 

0,166 
6.020 

A 

0. 006 
0.002 
0.009 
0.000 
0.015 
0.003 
0.015 
0.001 
0.015 
0,002 

1.325 
0,368 

0.342 
0 174 
0.071 
Om055 - -  

L '  * 

0,016 
0,003 

0.017 
Om 007 
0.003 
0.002 

- ,  

0.006 
0.010 
00002 

O m  003 
0.003 
0.005 
O m  002 
0.004 
0.010 
0.077 
0. ol3 
0.0u ......-- 

1, 247 
0.009 

0.410 
0m137 
0.072 
0,101 -_  

-! 2- I 

0.082 
0.002 

0.035 
0.010 
0 004 
0.012 

0.007 
0.007 
0 003 



I 

2B. -(continued) MtiaDi Counts for DP KesL 
were as follmsr 

201 23 
213 23 
3u 23 
401 22 
4% 23 
408 23 
413 23 
501 25 
513 25 
508 23 
Hot Locker Rm. 4 

b 
1 
1 
0 
1 
0 
2 
0 
0 
0 
1 

1 
0 
2 
0 
3 
0 
3 
0 

17 17 

* I  .. * I  .. 
3 

12 12 

0 -  

.\f - 0 -  

.\f - 

0. M7 
0.053 
0.036 
0.003 , 
0.085 
0.017 
0.1w 
0.006 
0.018 
0.003 
0.037 

0.015 
0.006 
0.993 
O.oii0 
0.008 

0 . 022 
o*ooo 
0.003 
0.000 
0.009 

0.003 

0,336 
0.902 
0. oog 
0.000 
0.015 
0.003 
0.015 
0.0c1 
0.015 
0,902 ----- 

6 . 267 2.687 1.325 
c . a 9  0,093 0.968 

0.981 0.~01 0.016 
0,018 0 . ~ 0 3  0.903 

0.064 0.016 9.017 
0.050 0.007 0.097 
0.024 0.003 0.003 
0.017 0.003 0.002 

0.087 0.008 0.0% 
0.019 0.003 0.r310 
O.OC8 ,0.001 0.002 



0 

GROUP CMR-12 MdJTHIS 

5203 
5204 
5205 
5206 
5208 
5210 
5211 
5212 
5213 
5214 
5227 
5230 
l tack 81 
Staek #2 
air Duet 

n 

&&A€ 
Test6 

12 
12 
12 
10 
22 
10 
10 
22 
12 
12 
10 
10 
22 
22 
22 

UNCLASSIFIED 
REPm-H. F. Schulte-Acting Group brder--ky 20, 1949 

&=Borne C ont ami ne t 1 on Tests: Alr contaminetlcm 
data gathered during the month i a  .E tollme: 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 

0.063 
0.432 
0.021 
0.040 
0.037 
0.028 
0.036 
0.050 
0.016 
0.046 
0.010 
0.009 
0. U3 
0.196 
0.984 

0.008 
0.041 
0.005 
0,013 
0.006 
0.006 
0.008 
0.008 
0,003 
0.m 
0.004 
0 003 
0.025 
0.019 
0.238 

0.ow 
0.020 
0.002 
0 003 
0.033 
0.005 
0.020 
0.905 
0.003 
0;oob 
0.008 
0.008 
0.026 
0 023 
0.282 

The average air-borne aontamiaation levels are a8 
f O U W S  8 

b l c l s r i l  
&thumt ducts 
$faaka 

0.238 0.282 
0.022 0.025 

B- ~~ Them were 233 nobe counts taken Teats t 
during the month. There ware none over tolerance. 

nd Countat  There  mere 1158 hand counts recorded 
during the month. Thoro were none m r  tolerance 

Tim higheat single average was 

m a l t  
51 rhorsd e w h t  contomination. There were 240 plecee 
of ghsrrare decontaminated during the  month, of these 
66$ were found under toleranca (1500 c/m) after 3 
reshlngs. 
contaminated dump. 

A periodic aheck of rhoas leavlng Building 

The rest were dlrposed of by burial in the 

UNCLASSIFIED 
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201 
213 
333 
A01 

2l 
21 
21 
21 
21 
21 
21 
21 
21 
21 
4 

zmuw&ia 
Eart q n u o l d  15 
umt w o l d  u 

16 
16 
16 
16 

12 
12 

1 5  
14 
15 
15 

2 ,  
0 
0 
0 
4 
4 
0 
0 
3 
0 
0 

4 
1 
1 
0 
1 
0 
2 
0 
0 
0 
1 

0.48 
0. ou 
0,009 
0, 007 
0,546 
0.195 
0,016 
0.019 
0. 187 
0,012 
0.013 

0.011 
0,003 
0,001 
0,000 
0.047 
0.028 
0,004 
0,002 
0,022 
0,001 
OeOO5 

0,871 0,335 
0, 890 004d68 

0.291 0.104 
0.294 0.117 

1024 

1.470 0.589 
0,005 0.002 . 
0.062 0.022 
0: 083 
0 . o u  

0; 033 
0.005 

1 

2.687 
0,093 

0,u7 
0,061 
0 . 028 
A,---- 0 027 

z b  3 

0.301 
0.003 

0 . 016 
0,007 
0.003 
0,903 

29 

2 1 
e 0 
8 ' 0  

0.078 0,008 
0,010 . 0,001 
0.001 0,001 

0,008 
0. 010 
0.001 



/'" , . I  

1 .  UR CLASS t FI ED 

- 5  
5 
J 
5 
5 
5 
5 
5 
5 
5 
5 
5 
8 
S 
4 

!03 
04 
05 
!06 
!08 
10 
!ll 
112 
33 
u 
!27 
30 
salt #l 
r o k  #2 
s h o f  

ZaEb 
9 
9 
9 
ll 
20 

< l l  
11 
20 
9 
9 
11 
11 
20 
20 
20 

Term Ur contrmlnatior! 
&$a gafherdl during t h e  BOW 3r a8 follarrr 

0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

x k  were no contaminated 

. 
& peridia  ahwk of rhos6 leaving Building 

51 rharrsd U g h t  u o n t u d ~ t i o n .  Them were 208 Moue8 
Si 8hrmre deaonhm~n8td d-ng the month; of theae 
78$ wc. i d  under tolemnue (1500 o/m) after 3 meh- 
i w b  ?he ?est were dlrpored ab burial i0 tho con- --- 4-b 



L UNCLASSIFIED - 
GROUP CYg-12 MWl'HLY REPCWT--H. F. Schultc-Acting Grmp Leader-- 3anuary 20, 1%?. 

JOB AND PEIisOOTNEL 

2 ~ .  (continoad) 

PRBGRESS 

Pir-Borne Cont-e@natioat Counts fcrr DP l es t  were 
&6 f o l l m s ?  

&gee t i o n  

213 
313 
4'51 
406 
408 
4x3 
go1 
513 

20i 

No. of 
Teets. 

19 
20 
21 
21 

' .  21 
21 
21 
2c\ 

21 2 
2 
4 

t 

? 

1 
0 0 

2 
3 
10 
2 
1 

grecirdtronr Inaut  -Ded i  ~e 

East hbnifold 20 0 - 
Weat k n i i o l d  20 - - 

Stack #1 19 - 
Stack #2 25 - 
Stack 93 20 
Stack #A 20 

Dtat-Ninht t i m e  

East  hknif6ld 15 0 

West I6nifol.d 15 - 
mtDut-Nkht t h e  

Stack #1 15 - 
Stack #2 15 - 
Stack 5'3 15 - 
Stack #4 1 5  - 

Sorting Boom 22 12 
Washing Room 21 4 
h 8 p i r a f o r  h. 21 0 

1 
0 
0 

-8- 

c; . 0532 
0.G37E 
0 6 2W3 
0.019S 
0,2200 
0.085!. 
0.4555 
0.7u.J 
0.27 gc 

3.?17̂ , 
3 G:>7T 
2.0225 
9.3012 
3.3079 
3 . 0167 

0.2585 0.232 LUOO 
0.4215 0.0963 0.15li 
0.1395 0,0348 0.0523 
0 6403 0.3122 G. 0293 

0,4030 0.1519 C.2358 
0.93s~ o.on3tl D. 3 9 2  

0 . 05C2 0.0135 G. J255 
' o.ol-42 0.0044 2 . ~ 1 ~  
-0,0372 0,0026 0.3082 
0.0925 0.0006 Cl.?72€, 

0.0423 0.2486 
0.2775 0.323& 

0.364@ 0.0765 9.9152 
0 . 1210 0.0235 '3.0103 
0.9092 0.0926 0.9027 

UN CUSS I FI ED 



7,233 3,054 
2,079 Om420 

0.335 , 

O M .  
0,117, ? 

0,008 
0m001 
0m001 
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11 
11 u 
10 
21 
10 
10 
21 
11 u 
10 
1Q 
21 
2l 
21 

1949 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

e 

.. 

Q 
e 
0 
0 
0 
0 
0 
0 
8 
0 
0 
0 
8 
0 
m 

0,261 0,131 
0.03'7 0.017 .. 
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281 
2u 

/ .  313 

23 
23 
23 
23 
23 
23 
23 
22 
23 

29 

2 
0 
2 
0 
e 
1 
0 
7 
0 

0.w 
0.002 
0,608 
0,005 
0. 009 
0. 010 
0.002 
0 033 
0,002 

0.001 
0,003 
0.004 
0.002 
0. om 
0,008 
0,001 
0.057 
0,001 

6 2.655 0.187 0.015 

22 
22 
23 

23 
19 

23 
23 
20 
23 

t* 

t r o t  &* 19 
-8% w d d  15 - 
Stark #l 19 
8 h a k  /2 19 
8 k c k  #3 17 

1 4 0.w 0.010 0.021 
0,001 0.002 0 0 0.010 

0 0 %oog 0.002 0.002 



3.l 
11 
11 
11 
22 u. u 
22 
11 
12 
ll 
11 
22 
22 
22 

1919 

0,004 
0,006 
0,005 
0,005 
Om 011 
0.004 
0.001 
0,017 
0,008 
0,011 
0,002 
0,006 
0.026 
0,033 
0,217 

- 
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u 
&&e 
21 
21 
21 
29 
28 
21 
21 
7 
21 
23 

I 

2 .  
0 
z 
130 
0 
1 
0 
0 
0 
l2 

2 
0 
2 
6 
0 
0 
2 
0 
0 
7 

0.042 
0,002 
q.008 
0.287 
0.005 
0.005 
0.010 
0.0c2 
0.002 
0.033 

Btaok #l 16 
Slack #2 16 
Stack #3 16 
Stack #4 26 

l.876 
0,042 



- - - -  - - '  I, 

> -  

u 
1E9ef. 
11 
11 
11 

21 
. 18 
10 
PI 
11 
ll 
10 
10 
21 
21 
21 

i e  

Y : e  
0 
0 
0 
0 
e 
0 
e 
a 
0 
e 
e 

0 

- 
m - 

0.004 
0,(396 
o o Q 0 5  
om005 
0.011 
0,004 
0.001 
0.017 
0.008 
O m 0 1 1  
0 002 
0.006 
0 e 026 
SA33 
0.217 
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0 
0 
0 
0 
0 
e 
e 
0 
6 
0 
e 
0 
0 
0 
Q 

0 
0 
Q 

0 
Q 

0 
0 
0 
0 
Q 
0 
0 
Q 

e 

e 
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1 
a 
3 
4 

' 1  
4 
J 
¶ 
s 
1 

3.- 
8.277 

8,772 .- 

8.1% 
0.206 

e.- 



2 . a 

' i .  

617 
3709 

. .  . . .  . . .:-.- . . .  



2 
a 
0 
2 
6 
4 
6 
0 
0 
3 
4 
3 
0 

6 
0 
0 

0 
6 
6 
0 
0 .  
0 
0 
2 
(D 

‘2 

u 
4 u 
l4 

e.09 0.221 0,361 
8.006 0.602 0,010 

l2 
12 

12 
I2 
l2 
12 I ‘: 

0.- 0,mu 0.0% 
0 . a  0 . w  
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0 
0 
0 
0 
0 
0 
0 
B) 
0 
6 
0 
0 
0 

0 
8 
0 
0 
Q 
0 
8 
0 
0 
0 
0 
0 
0 
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JOE RM) 

22 
22 
22 
22 
22 
22 
22 
Y 
24 

1 1 
0 0 
0 . 2  
2 0 
1 1 
0 2 
I2 4 
1 I 
2 0 

0.0040 
0.0026 
0.0058 

I &Dl00 
0,0061 
0.0039 
0.0916 
0.01u 
0,0087 

, 

3 m  
03768 

13821 
o.0611 

1. U76 
0.03611 

6b.k 11 21 
12 21 

21 
21 

* # 3  
IC #4 

38Qwmum 
a r t  Lnifelat 18 
Wmst W o l d  18 - 
8taek #1 l8 

#2 18 
13 18 
+4 18 

0.7929 
w 8 6 3  
0,2770 
0.1072 

UNCLASS! FI ED 
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-7% 3 / / )  €4) 6 - 3 6  

I '  



7% 
26 

12% 
119 

6 

0 - 2  3 

1 1) - 

7 

9 

2 

2 

3 

0 

2 

9 

0 

3 

0 

0.006 

0.006 

0.009 * 

0,005 

0.001 

O.OO8 

0.001, 

0,002 

0.002 

O o O W  

0.001 

O.oQ4 

0.001 

UNCLASSIFIED 

0.011 

0.00: 

0.007 

0,007 

0.005 

0.009 

0.010 

0.w1 

0.00r 

0.004 

0.002 

0.004 

0.001 



2 O e O U  

2 0,026 

0 0,ooo 

3 0,156 

2 a,au 

1 0,009 

0,001 

0,003 0.010 

0,ooO 0,ooO 

0,009 0,006 

o e m  0,003 

0.002 0,003 
, 

Boa 501 25 0 0 8 0,017 0,005 0,003 

-506 25 0 0 0 oem 0.001 0,003 

* -m u, 0 0 0 0.006 0.001 0,001 

Roam 513 25 0 0 1 0,011 0,002 0.003 

Bot fboker Eh 2b 0 3 5 0,015 0.004 0,009 

0,001 0,001 )I.b Leb. 20 0 0 0 0,001 

0 0 0,003 

0 2 0,009 

0,002 

0.003 , 

0,001 

0,002 
I 

Roam 919 0 



- 5203 14- 0 0 - 0,019 0,002 0~002 t 

Roor 5208 26 0 ' 0  - 0,060 0,005 0.003 

- m  I2 0 0 0 0,001, 0,001 0.002 - 5= u 0 0 0 0,158 0,ou 0.002 

Rocm 5212 28 0 0 0 0,oa 0,003 0.002 - 5213 12 0 0 0 0,008 0,002 0.002 

Re= 52u, 22 0 0 0 0,018 08001, 0,002 - 5227 32 0 ' 0  I) 0,ou 0,002 0,001 - 5230 12 0 0 - 0,003 0,001 o,oi)3 

amLuu4u 
2lc 24 3 0 0 0,129 0,022 0.006 

106 24 3 6 0 , 0,286 0,031 0.035 
, U8 24 0 0 w 0,009 0,002 0,002 

I UNCLASSIFIED 



0.034 0,041 

0.031 OoOG3 

0.018 0,021, 

0.020 ooo1e 

0.003 0.018 

0.003 0,003 

2.723 3 816 

0.084 0,074 

0.329 O.@S 

0,012 0,OlL 

3.992 0 . 156 
2.272 0.297 

- 400 0 



U N C LAS S i F I ED 

17 

742 
25 

134 
1 

D-304-a 26 

D-317 26 

p.311 26 

W 2 0  25 

wars 25 

p-136 26 

D-UO 26 

0 

0 

1 

1 

0 

0 

0 

7 

5 

2 

4 
0 

3 

8 

D-138 20 0 0 1 0.008 00- 0.001 

Ll43 26 0 0 4 &a9 0. 004 0.003 

D-3101C 26 0 0 0 0, do1 0, rn 0.001 

\ UNCLASSIFIED 



25 

24 '  

-9 

24 
22 

25 

0 0 

1 0 

0 0 

1 

0 

0 

Boom 501 26 0 

) Rooi sob 25 0 - 505 25 0 

0,006 

0.003 

0,003 

0, ooo 
0,001 

0, oc1 

0,001 

0 3 0,017 00 003 O0OC:4 

0 4 0,m 00 003 0. a9 

1 1 0, cb6 0,001 G o a  

I 

r 

Bo= 513 26 0 2 4 0,017 I 0,003 0.376 

Hot Iadcer Rm. 27 3 0 5 00 m 0, 009 G O  005 

I 

0 0 0, OOIC 0,001 

0 0 00 K4 0,001 

c, Ooo 

0. oc1 

El@. 35 * n  0 1 1 0, a0 0.002 0. oar 

0 0 0. om 0, Wl 0,001 

0 1 O o U  . 00 003 0,001 

UNCLASSIFIED 



S%mm BUikNng 

2 l C  9 

1Qs 25 

0 1 - 6, a6 

0. OCQ 

0.001 

0.003 

0.00s 

00 035 

0.001 

0, cn9 

Om 343 

&m3 

0.003 

0, ol2 

0. a4 

UN CLASSFIED - - -  
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h l l 0  

yIl2 

26 0 0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

4 
4 

0 

0 

2 

0 

0 

0 

0 

0 

/ 

0 

6 

3 

0.034 8/& 

1 0. op1 

8 ’  0.033 

w 
0, a0 

0, 

0, a0 

0. a 0  

0,005 

0, 

0. octl 

0. o a  

,Ob bo5 

0,005 

ow= 
0.019 

* P h . I  i -- L . E 
I 
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.. 

.. 
27 

27 

27 

27 

22 

22 

21 

22 

2,881 0,297 0, 937 

0 

5 



10 

Ur. 

2. 
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U N CIASS I F 1 ED 
gmop c-12 y o m n  REpoEll - H. F. Schtalta - Acting Group Leader - October 17, 1950 

a c e  u- : 

- KO. R&ma checked No. positions over ta l .  Percent decontamination 
D Building 1120 280 81 

U,Y,H Bldgs. 67 17 76 
Sigma & TU 55 159 96 

IE!ms 
C - l l  Areas 124 
CMR-4 Areas 60 
h s t e  Treatment Areas 13 

QL!i& 
Polonium Areas 632 
Actinium &em 22 

1584 1 

94 
1 

66 
44 

73 
100 
100 

80 
66 

AIR-BORNE ALPHA COWAMINATION 
(Tech Arm - Plutonium Leborotorie8) 

l h c l m t m  allowable conoentration 0.035 c/JL' 

No. tea t r  over Y.A.C. No.tertr over Oct. high Oct . Sspt 
Location No.Tertr Sept . October 0.007 e/m/L c/n/L Ave.c/m/L Ave.c/m/L 

D-107 23 0 0 0 c! 0004 0,001 0.002 
I 

0.013 0 0003 D- 134 23 3 0 3 
I 

D-u9 23 1 

D-304-B 23 1 

D-3 16 6 0 

9 0.072 0 .@I2 0.008 

5 0 0090 0 mol4 0.007 

0 0.002 0 0001 0 0001 

D-317 21 0 0 0 0 0004 0 0002 0 .001 

D-311 19 0 0 0 0 0003 0 0001 0.002 

0 0002 0.007 D-320 6 2 0 0 o .006 

Lll3 6 0 0 0 0 .001 0 -001 0.002 
, 

L504 21 0 0.001 0 e 0 0 2  0 0 0 om4 

D-136 23 0 0 
~~ass~itcatioa 'ch.nped to  
by authority of the 0. S. D. 0 .  

0 0002 0.001 0 .OO4 



mup cW-12 mWtTw REPORT - H. F. Schulte - Acting Graup Leader - October 17, 1960 

Location 

b130 

D o l 4 3  

D-3104 

€?uk& 
ROO. 201 

Room 213 

Rooa 313 

Roola 322 

Room 406 

Room 408 

Room 413 

Roon 501 

Room 9% 

Room 508 

Room 313 

No,Tertr 

- 23 

23 

23 

23 

16 

23 

3 

2s 

2s 

24 
21 

11 

24 
20 

Hot LockerRm.23 

No. teats over Y.A.C. Ho,testa over 
Sept October 0.007 c/m/L 

1 0 3 

0 .  0 0 

0 0 2 
1 

0 0 1 

,o 0 0 

0 0 3 

0 0 0 

0 0 1 

0 0 .  1 

0 0 0 

0 0 2 

, O  2 2 

1 -  ' 1 1 

0 2 5 

0 0 3 

Oct. ugh 
c/ao/L 

0 e019 

0 . 0 6  

0 0030 

0 .OO6 

0.010 

0.005 

0 .ow 
0 .ooc 

0 0009 

0.008 

0.005 

0.027 

0 104 

0.081, 

19,187 

0 0029 

Oct . Sept . 
A m  . c/m/L Av e . c/BI/L 

0.005 

0,001 

O 0003 

0,001 

0.001 

0 0001 

0 ,002 

0 .ooo 

0.001 

0.001 

0 0001 

0 0004 

0 d l 9  

0 0004 

0,376* 

0,005 

0.006 

0 -002 

0.002 

0.001 

0.002 

0.001! 

0.002 

0 .ooo 

0 0003 

0 ,002 

0 ,003 

0 .W3 

'0.003 

0 0003 

c 0002 

0.003 

-he high average Includes the accident on October 3, Without thi8 count the average 
wu 0,007 c/m/L. 

Il%pte T-en t u  

Yaln lab 20 0 0 0 0,OOO 0 .0004 0 .00C7 

0.002 1 3 0 0041 0.007 



moup CIiRU REPORT - H. F. Schulte - Acting Croup bader 0 October 17, 1950 

No, tort. over M.A.C. Eo.tests over Oct. high 
Loeation No.Tests Sspt, October 0.007 c/m/L c/a/L 

Room 307 25 

Room 319 25 

pm bund= 

Sorting Room 23 

Waahing B o a  23 

Respirator 21 

Folding Room 6 

lxm3i 
Room 5203 

R o a  5204 

R o a r  5205 

Boom 5206 

R o o p  5208 

Room 5210 

Roon 52.U 

15 

15 

15 

15 

23 

8 

15 

0 0 - 0.002 

0 0 - 0 0003 

pLIJTomw - AMERIczm - POU NIUM AND W X U X  
ypriarma allorable aoncentration 0.03 5 c/m/L 

I 

0 0 5 0,010 

0 0 0 0 .m4 
r 

0 0 0 0.002 

0 0 0 0.001 

z!a&w!! 
Yirimum allowable concentration 0.700 c/m/L 

. o  0 0 0.010 

0 0 - 0 0073 

0 0 0 0.002 
. 

0 0 0 0.017 

0 0 0 0,385 

0 0 0 0.057 

0 0 0 0.002 

O @ t  0 

Are, c/m/L 

0.001 

0 0001 

d o 0 0 4  

0 .OOo 

0.001 

0 .Ooo 

0,002 

0.007 

0.001 

0 0002 

0.043 

0.009 

0 .001 

I 

Sept . 
Ave. c/m, 

0.001 

0.002 

0.004 

0 .QO1 

0 0002 

0;ooi 
t 

0.005 

0 0034 

0 .ooq 

0.002 

0.026 

0.002 

0 0003 



R 

~ ~ u p  c y & ~  nom= BE#)= H, F. Schulte Acting Grapp &.der - October 17, 19% 

No. t e a t o  over M.A.C. Xo.tedt8 mer Oct. high Oct . Sept, 
Location Ro.Terts S q t .  October 0.007 c/m/L c/m/L A m .  c/n/L AVe,c/m/L 

52l2 23 0 0 I 0 a 3 9 0  0 mol9 0 -027 

Rob 5213 8 0 1 0 2.324 0.292 0,001 

2,729 0.343 o.oc1 b O 8 5 2 u  8 0 1 0 

0 .on ' 0.003 0.001 Booi5227 8 0 0 0 

,Room 5230 8 0 0 0 o.ol4 0 0003 0 .oc2 

bimum allarabl. oonce?tratir?n 0.034 a/a/L 

s % a i u u m g  
2 1-c 23 0 1 9 0 . O H  0 0012 0 .OC7 

I 

I 

101 u .  5 1 0 0.071 0.ou 0 .e20 

118 22 0 0 I 0.002 0.001 0 ,cc2 

22 22 0 3 - 0 a051 0 . o u  0 .OC4 

Tu Rere a 23 3 0 - 0 e 0 3 3  0 e 0 0 9  0 .O17 
I r 

z m u z m  
D-lO&A 17 0 

D-112 20 1 

D- 115 38 2 

b 116 23 0 

D-127 23 0 

0 - 0 .do5 0 0002 0 .cc2 

0 - 0 823 0.010 0,016 

2 9 0 e 3 2 0  0.020 0 *OIL 

0 - 0.008 0.005 0 .@06 

0 0 0.027 0.007 o .006 



-- L .-.c 
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GROUP CY&U UORT?iLY REPORT - E, P, Sahalte = Acting Grdp M e r  - October 17, 1950 

U)CatiOn B00T08t8 SOpt a October 0.007 c/m/L c/& Ave.c/m/L Ave.c/n/L 
Ilo. tests over Y.A.C Ho.Tosts over O c t a  Ugh Oct . Sept. 

D-llo 23 0 0 - 0 a 0 0 7  0 0002 0 .PQ3 

M-12 - 23 2- 0 - 0 a023 Om005 0.007 
i 

51106 23 2 0 - 0 .on 0.005 0.010 

s-ll? 23 4 '  6 .. 0 0077 0 0024 0 .Ol? 

S l l O  23 8 3 0 Om101 0 -019 0 *02F 

Thirty sir apecia1 t e s t a  were made for a l r  borne contamination during mhintenance anc? 
experimental work. During these t - ts  a11 personnel were wearing protect ive clothing 
and resp i ra tory  equipment. llork was done under the  observation of C M R l 2  oodtOl.8. 

Location 

uum& 
Avo. conc. from stacks (24 &So)  0.187 0 0029 0 0019 

Ave. conc. from Bldg. Duct8 (24 hrs.) l l .334. 0.870 0,702 

Daily COLIC. Stack #lo day run (7 hr00) 23 0.372 0.113 0.091 ? 

a I #2- @ " a 19 0.300 O m 1 1 1  0 0053 0 

n n R E 3 - I  Il " 23 0 a 0 9 4  0.025 0.015 

0 0 @ #A- I a 23 .0.04.3 0 0019 0.016 

I I) Stack #lo night m(17 hrr20 0.038 0 a 0 1 2  0,008 

a 17 0.018 0.009 0.005 I) a " #2- a 
9 

a 2 0  0.005 0 0002 0 .no3 a I a f3- n 

(I a #A- I " 2 0  0 0003 0 ,000 0.001 

I Eh. o i d e  of Plenum-dy(7hrr.) 23 ' 11 334. 4.324 3.l.l.O 

. 0 . u  I " V a  a I a " 23 0 . 187 
6.. a n  " night(17hre.)20 1.000 0.326 0.359 

0 0081 

A 2 0  0 .om 0.021 0.114 a " 1 ,  " tl n n 
I 



GROUP C=12 K)I?'IHI3: REPORT. - H. F. Schulte - Acting Group Leader - October 17, 1950 

Location 
Oat. h i#  Oct. ave. Sept. ave. 

c/+ c/dL c/n/L 

&ea No. d p e r  t a m  No. over tolerance Highest over tol. count 

D Euilding 1373 0 ... 
Sigma-Tu 275 1 ll2/l?o c/m 

DP West (CMIbll) 378 4 w;g/1G51 4 9  

LPUndry 398 0 0 

Waste treatment lab8 82 0 0 

I 

101 

163 

0 

0 

C a n w  1 

&ea Wo. counts recorded lo .  over tolerance Highest over tol. coun 

1000 c/ra D Building 5922 3 

Sigma 392 0 - 
DP West (C:4ibll) 3606 4 8000 c/m 

1 DP West Zia 2384 1 500 c/m 

DP west C'%4 430 1 600 c/. 

400 c/m . .  1 
I 

0 - 
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313 

322 

Q 0 

20 0 0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



.' . 
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0 0 sfaak 84 21 

I 



56 
88 

(6 
1 

u 
1 

0 
0 

0 0 00001 o.Ool3 0 e 0 0 0  5 

0 0 0 000s 0.002 0 0001 



11 0 0 

0 0 

ll 0 0 

ll 0 0 

24 0 0 

4 0 0 

10 0 0 

26 0 .  0 

4 0 0 

13 0 0 

u 0 0 

13 0 0 

24 0 0 

24 0 0 

* 
0 e 0 0 5  

0 e034 

0.009 

0.002 

0.026 

0,002 

0.003 

0 ,027 

0,001 

0,001 

0,001 

0.002 

0,042 

0,005 

, 

I 

I 

0.001 

0 e o 0 1  

0.002 

0,001 

0,008 

0 e o 0 1  

0,004 

0 ,003 

0 e 0 0 2  

0 e 0 0 4  

0,003 

0,001 

0,017 

0 0010 

24 



_. 
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-eatt3 on Monthly w o r t  for September - Cl4R-U-172 

6. 

70 

lovember 9, 195c 

These eounte indiate the uaotmt of oontaraination that r e d t o  iron 
d t e  work on the hood8 in  413 and the drybox in 313, For 
W e  of work M u8e the sppplled air hoods. 'phis i a  a problem 
I don't know how to solve. They oan keep the air oontaaination down 
uhm xwr5al operation goes on in the roemn, but when you have to 
open o m  of the hoods or b boas, t h i m  i e  the tsrpe of omtamination 
that results. 
in Boa 501 80 that t h i s  type of oontadnation will be reduaed. 
These oounte w e r e  for the mop. 

An effort har boon nrde to design the new equipment 



Uodtorlng in 
DP Bort Seatian 

One sold rho0 check wao made tu6 month. 
mr-tolerance counts wm f m d .  

Ho 

e 

Yani tdng  check6 were made on D S i t e  Vault and 
Security Roopp, b i n  Vault. 

SPECIAL A I R  C m  

1 

Raaa m 2&!Q c/mh D e s d D t  ion of Job 

201 8-2-50 l:30-4:00 ,031 ---------- Cutting hole i n  floor of 
Roan 201 B.1. corner 

a 8 - 9 4  2 t 00-3 :20 .009 ----------- W o r k l n g  oa new drybox f o r  
rkull dlrsolmr. 

a 89-50 2m-4:00 ,034 ,--------0-- kmple of exhauat sir f’rom 
ww nconlry unit. 

a 84-50 3 : 20-4 8 00 .005 ------ Timers moaving a i r  lock 
from new e k e 1  dissolver 
dmh.  

213 8-1-50 1 830-4 : 00 ,000 -----no larklag on eand blaoter 
aleen-up. 

blaater and sand blaeting 
&2-50 9t00?&200 .029 -------- Gpbuing p b t e s  i n  sand a 

dfyboro 

8-3-50 8 : 30-9 13 0 ,002 -------I Sand blaoting on 8 drybox. a 

a 

--? - - -- -- --- - -- - 
6J N CLAS S FI ED 
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,- 

\ '  

L 

( B a o a  
2l3 

0 

a 

A 

A 

A 

I 

n 

4l3 

I 

I 

a 

A 

I) 

!m 
!m 

a 

0 

m 
i-4-50 

8-4-50 

8-5-50 

8-U-50 

8-l4-50 

8-15-50 

8-15-50 

8-16-50 

7-24-50 

7-25-50 

8-3-30 

B-4-50 

84-50 

8-16-50 

7-27-50 

7-1-50 

8-11-50 

8-15-50 

P I A L  AIR C m  

lla30-4tOO . 

1 ¶ 20-1100 

8 830-18 20 

9830-4800 

3830-4810 

10830-1r15 

3815-4800 

3 roo-4: 00 

9820-11100 

2 800-4 100 

2810-3810 

10840-1815 

9:30+845 

38454800 

-11- 
Classification changed t o  
by authorilr of the U. S. D. a. E.y - 

- 
S d  bhut lng  on a drybox. 

a I( a n a  

A I n o w  

Cleaning off S.S. Can0 which 
mere hot due to duet. 

Cleaning off S.S. a a n ~  which 
had duat .on them. 

Cleaning boxed material a& 
transferringo 

(I I) H R 

a n a H 

Replacing aspirator line on 
Road n. 
UarMng on Bod #7. 

Repair work far Hood #%. 
R e m h c l n g  aapiretor line. 

WcrMng an Hood #8. 

Replacing tube on Rood #7. 

lorldng on Hood #A. 

Removing filter from duct. 

Repairing maching lathe. 

&pairing machining dryboy. 

Welding OR furnace. 



GRCOP CMZ-12 MONTH= Bep(RT-=E. F. Schalte-Acting Group brder--Aagast 20, 1950 

FRocasSS 

U D ~  Air-Borne Con- Mum: 
liverage sir-borne contamination t e s t  rs8ults for 
DP Vert wre: 

A u g u s t  1950 July 1950 
Are, c/m/L Ave. c/m/L 

Precipitronst 

a t p u t  - 8hOk8 0,029 0.038 
Input -&Id6 0,644 0.744 

201 

2u 

313 

30 0 

22 0 

27 0 

1 0 019 0.002 0,009 

0 0 . 004 0.000 0.000 

0 0.009 0.002 Q 001 

0.000 322 ll 0 0 0.001 0 eo00 

' 4% 25 0 0 0,ou 0.001 0,000 

26 0 

26 0 

501 27 0 0 0.010 0.001 0.001 

308 

513 

26 0 

29 0 

0 

0 

0 0.005 0.000 0,000 

0 0,030 0,006 0.004 

0 0,001 

0 

0,000 0,000 

0 003 0.002 
, 

Bug. 1435 27 0 0 0 004 0,001 0.001 

zz&&&s&: 
Input Da-mo 

b a t  M i o l d  26 .. 
R e s t  Manifold 19 - 

- 5.324 2.097 2.996 

.. Ll39 0,275 0.673 
I 

1 

-12- UNCLASSIFIED 



GRdlTp CMR-12 MQFHLY KW3W-E. ?* Schulte-Acting Group L a a d t r - - A n p t  20, 1950 

~ I D I  t ram r 

B tnut  0 Daf i i s  

Skck 141 24 

Skck 182 26 

Stack #3 27 

Stack #k 19 

Jnmt - Eight tlnm 

n 
0 I: 

P ... 

prtr>Ut  - BiQht tim3 

Staak #1 21 0 

m 0,490 0,112 0.196 

- 3,965 0.167 0*2$ 

- 0,166 0.022 0.022 

0 0 . I62 0.017 0.016 

Stqck 12 23 0 0 0.028 0,007 0.008 

Stack #3 22 .. .. 0.0W 0.005 0,004 

Stack #4 17 0 0 0 . 038 0.010 0.903 
3 1  ? . I  

GYR Contaminated hdrq: 

Sorting Roam 27 0 

0 0,003 0.001 0.001 

0 0.0% 0.002 0,000 

0 0.010 0,001 0,000 

UNCeASSl FI ED 



UNCLASSI Fl ED 
GROIJP CYR-12 KllTELT R%PaCPF--H. F. Schulte-Acting Group bader--August 20, 1950 

lo. of 
100. of 
No. of 

Ro. af , 

rooms monitored 
poritiono over 500 c/m 
parftions over 500 c/m on 

paritions Impregnated 
A.D. check 

Location 

Roaa 307 
Roola 319 
Wart. Treatment 

h i n  Xab 
Waots Treatment 

htrndry h b .  

Amerlalum Labs Waote Treatment Let& 

52 
136 

11 
1 

15  
2 

0 
0 

Mom of 
Tests 

yo. of m r  
tolerance eouotr 
Awurt Jllls 

hreram c/m 
A- August & 

26 0 0 0.010 0,OOU 0.0008 
26 0 0 0.003 O.OOO8 0,0004 

21 0 0 0.001 0.0005 0.0003 

0.001 0.0005 0.0004 , o  0 
,c, 

23 

Two cold rhoe checks =re made t b l r  month. No 
aontaadnatlon was found. 

h a  hot rhoe checks were mde this  month. 
of shms had 500 c/m, these were decontamlnmted. 

One pair 

A l l  material leevlng the area war monitored. 

&ne Swipe Teats: 

ber4cim Iab U. T. Lab 

No. of swlpee taken 122 68 
lo. of over tolerance 0 0 
Highest single count 16 o/m 5 c/m 

-16- 
3 N CLAS S ! 61 ED 
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19 N C LA S S I FI E D 

baa d t a n d  7% 
Parit ion8 ohecked 45w 
Ilo. poaifionr over 25,000 e/' 63 
HO. pwitione nnrainhg m r  

25,000 c/m ll 
R o m  c l d  3 

Bulldingr 51, 52A, 52B and 53 were monitored 
wok* tith ~ l i g b t  o o n ~ n e t l o a  blng found. 
Tbie war cleaned immediately. 
~Onitaavd during tho month -re all within a 
Wenntm rst a t  2OO e/m. 

Shipment containers 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.091 
0.001 
0,002 
0.001 
O.OO8 
0,001 
0,004 
00 003 
0.002 
0,004 

0. bo2 
0.005 
0.032 
0*005 
0.002 
0.005 
0,002 
0,002 
0,003 
0.002 
0,002 

The avo=# air-barns canhdpat308 levels are 
ne f o l l m r  

&3& 
0,083 Exhaast D u c t 6  0.091 

Stacke 0 , o u  0.009 

lsnurrt 



201 

U 

U 

U 

U 

U 

U 7m/50 

.001 --- Replacing pipa in new recovery unit, 

-Ill a a a n  1) n 

.000 ----- Cheaklng operation of recovery unTi 

.000 ---0- ?luorlaatlan run i n  new d t .  

.476 ---Cleaning rkull diesolver. 

,000 ---- C l e a n i n g  out drgbax and checking 
far leakr. 

a U 6/20/50 llt00-1~30 PM .oOo ---- 
U U n U 6/20/50 lr3W800 PM .018 --0-- 

406 7/6/50 3815-3830 PY . O M  --- Welding l a  trench. 



QRm CWt-12 KRTHU lW(RT=-??. ?. Schalte-Acting Group Leader-July 20, 1950 

&Q!E 

a 

e 

a 

a 

a 

a 

93  
a 

w 
6 m / w  

w w ~  
6/21/50 

6/22/30 

6/22/50 

6/22/50 

6/22/!50 

7/l/50 

6/21/50 

a a 9830-10:30 AM ,062 -0- a 
( w e n  betreen hood8 I, 2, 4 

.ooS -0- Replacing B.F. l ine8 in Hoods #1, 2 & 6. 
F i l t e r  queen between Roods # 5  8t 6. 

.OOO ----- Replacing H.F. Unee i n  Hoods # 1, 2, ti 6 .  
F i l t e r  queen betmen Rode I S  & 6. 

.OOO 0--0 Reldiry on Furmce #'4. 

.OU -1-0 Replacing W s b t  i n  Furnace #A. 

5) 

ltOO-4100 PI 

- 
1:00-4:00 PP 

1x25-2820 PY 

):20-4~00 PI 

AJ& A3r-Bme Contaslinatian 

Amrap air-borns contamination tests results far 
DP Rest were: 

UNCLASSi FI ED 
-11- 



22 

23 

5 

23 

23 

23 

18 

22 

22 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 - 
0 

0 

1 - 
0 

0 

0 

0 

0,003 

0,005 

0,001 

0,002 

0,053 

0.007 

0,001 

0,004 

0,001 

0,021 

0.000 

0, ooc 

0,002 

- 
0 , OG3 

0. ooc 

0,001 

0 

0,002 

0 , 9r)G 

0,033 

0 , 7-2 

0 

0.000 .. 0,001 

0.007 0.002 0.002 

0,007 0,001 - 

7,821 ' 0.673 0.438 

2,ou 0.1% 0,1g 

0.579 0,093 0,061 Stack #2 26 0 0 

Stack 83 25 0,062 0,027 O,Ol? 



GR#P C M t - 1 2  WVl'HIX IEPaRT-B. P. Schulto-Acting Group Lsador-July 20, 1950 

k a t  Ilanlfold 20 0 

SMck #2 18 0 '  

Stack 13 17 0 

0.060 

0.046 

0.012 

0.024 0.507 

0.022 0. uz 

0 

Warhlng Roan 26 ..) - 0.003 0.001 0.000 

R.8plmtm h. 25 0 0 0.002 0.000 0.000 

F o l d i q  Roola 16 - 0 0.001 0.000 0.030 

-16- 



&lQ&h! 
3m 
319 
Vasto Treatment 

bin Iab 
h r t a  hrrtasnt 

huadxy kb. 

u 
Tsste 
23 
23 

19 

19 

0 0 0 0 0  0 

0 0 0,004 0,0008 0,0006 
0 0 0,001 Omm4 0,0007 

' h o  cold shoo checb wore mda t h i s  month. No 
amhadnation mu3 i d .  

Tu0 hot bha checks w r o  mdo this month. 
wrs no .boo0 wttb an m r  toleranae count. 

There 

bintenencs work mr oomtlnued i n  Room 301. 
~ 4 8  dme d e r  8.1, rupemdrion. 

All empty apllnders wore r d n i t d  
mnd if i d  cold were tam rrith .B Oar tag and 
eont to the ~rehcmae.  

All maplor leaving hb-4 mmn m a n i t ~ d  and if 
fatlad cold wre W d  a d  f n n m f e m d .  

This  

t h i 6  lab 

I 

-18- UNCLASSIFIED 



llerchand, &per, 
Llaecemnaa, Schrasder 
St.nbOp. 

5203 
5204 
5205 
5206 
5208 
5210 
52ll 
5212 
5213 
5234 
5221 
5230 
Stmk #l 
Stack 12 
Air D u c t  

u 
&&ti 

4 
13 
33 
13 
25 
l3 
12 
25 
12 
12 
12 
12 
25 
25 
25 

u mdw! 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 

-0 8 d t d  739 
Pos i t ions  chcked 4509 
lo, of pot~lt loas over 25,000 C/R 68 
Bo. of position8 mamining own 

25,000 o/m 1 
0 Born6 C l - 8 d  

BUi1div8 g, sa, 52b and 53 mI'0 R O d t O Z V d  
m k l y  r i t h  rllght contamlnetlon king found. 
T h i s  ~ 3 8  cleaned immdiately, Shipment COD- 
himrr Hznitorsd during the month were a l l  
within a toleranca ret a t  200 c/m. 

Jlr Boras A l ~ h  Conkaminat ion Teetst 

Air oontmdnetian data gathered during the 
month ie au fallmar - - 

zQLd& 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
C 
0 
0 
0 

0,004 
0,023 
0,005 
0,031 
0,OU 
0.027 
00005 
0,007 
0,010 
00006 
0.008 
0, ou 
0,106 
0.091 
0,382 

0,002 
0.605 
0.002 
0 . W  
0,002 
0om5 
0,002 
0.002 
00003 
0,002 
0,002 
0 , W  
0.011 
00 007 
0,083 
. 

T b  average air-bane .cantarninetion levele are 
as foUrn8t 

-20- h/ CLASS i Ff ED 
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h n  mer - C1w-12 

lulrwarr to Questions on CMR-12 Monthly Report for June 20, 1950, CMR-12-161 

cm-12 - 

Bullding #6 is locafad in t h e  cold area a t  DP West. 
the mahine ehop, e l m t r d c s  shop and cafeteria. 
question comes from the  aqoipment rosa for t h i s  area. 
drain6 from t h l e  bullding go t o  the eept ic  tank. 
ing out  of this drain e m s  from overflaw of equipment i n  the 
room and from a aerier of air coolem located in Building #6. 
This water shonld not  be confaminated. 
section 1s nuking fu r the r  test8 t o  t r y  t o  lacate t h e  e m c e  of 
the c o n h ~ n a t l o a .  

It contain8 

A l l  other 
The dra in  i n  

The water flow- 

The #peda l  problems 

bo Ground run off drain between B u i l d i r y e  Y2-3, running south - 
240 d/m/L (1.1 I lo=? uc/cc) 

T h i s  con tadna t ion  l a  c d n g  from t h e  ground area between t h e  two 
bwlldinge. 
effort has been made to ramme a8 much of the contarninetad ground 
as  possible and to cover t h e  conhrninatlon. Even wlth  these pre- 
caut ianr  small amounts d cantandnation stlll exist. 

In t h e  past years this arm ha8 been contaminated. An 

A camplete clean-up of t h i s  area would be exyns lw end sbaald not 
be done until the cameo of prseent and future contambation ere 
removed. theee are: 

1. A concrete walk extends from Building 2 t o  Building 3. A t  
one ti- t h i s  was wed t o  t ransport  m c m q  rolutlone from 
Roar #3U t o  Ram d 2 U .  This concrete is contaminated. We 
keep it pain- but  mall amounte of contamination come off. 
T b i s  concrete would have t o  be removed. 

2 m  A set of pipes run fhnn Room #2l3 t o  Room #3a3. 
jmt under t h e  surface of t h e  ground. 
recovery solution transfer prior t o  t h e  construction of t h e  
concrete walk. Theee l inee are highly contaminated end are 
being saved for recovery. 
t he  area now but when removed the eurrounding area rill be 

Fheet are 
These w e r e  wed for 

These l i n e e  are not contaminating 

' conhminated. 

UNCLASSI FED 
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E. R. Jetta 

Dean Ysvr . 

Page 2 

Anarrers t o  Question8 on C M P - 1 2  k n t h l y  Bbp& for June 20, 1950, CyP.-12-161 

C1R-12 

C. Vapor t r a p  rroutb of Building #2 - 320 d/m/L (1.5 x loq uc/cc) 

This vapor trap r a e  originally used r i t h  the recovery oqdpment 
In Rom #213. A t  
the preeent t i m e  the only material discharged I n t o  It  I s  Pram 
t he  steam aecontamination p i t  used by CMR-12. 
rabr being discharged l e  lar. The ellmlnation of ttis oourcc 
of contamination would requlre a new sewr Une for the CMR-12 
opera tl on. 

D u r i n g  i t a  w e  It was highly contamimtmd. 

The volmao of 

2. Samples of run off rater for D B u i l d i n g  roof. 

T e s t e  on r a i n  water irOra D B ~ l d i n g  roof are being continued. 
Also area8 have been marked off on the  roof ai t h e  new a+di t ion  
bullt for CMR-2. 
surface contamlaation build-up. 
v m q  des i r ab le  would be a major job. 
r t a l l a t l o a  of new blowers in most cases. 
hood and dry  box l ne t e l l a t lono  In D Builciing ere being equipped 
with Cm filtars. It i r  
on the roof come frm contamlmtion befry: washed out of the 
present blowera by rain water and not frm a i r  borne material. 

These areas are being monitored monthly far 
lrilters on exhaust 8tacka while 

It 80Uld requlre the in-  
A t  present a l l  net 

apinion tha t  Boat of the cantaainetion 

3. Inak 1n.Grit  Bleoter a t  DP meet 

T h i s  leak  m e  repaired lmedlstely. 

1. 8.d blestlw Of d v  baxe~ 

Work on cleanlng dry boxes rill be continued a s  long a8 w e  huve 
epace for t h e  g r f t  blaatere and time from otber  decontamination 
work. 
year continuous work t o  c lean  a l l  the boxes now s t a n d  i n  the 
general  tank area a t  DP West. 
of $4500 plus overhead for s a d ,  etc. 

We have e s t i r a t e d  I t  would take two men 6 months t o  a 

This would amount t o  a labor Oost 

50 High air  Count8 - Slgaa 106, 110 

High neac c m t s  - S i p  

These quert lsne a r e  answered in e le t ter  on Sigma Buildin# Health Stu2.y 
fram Schulte t o  Taub. 

i -.- U N C L AS S Z FI E D 
' I .  * 
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E. 8, Jette A u g u s t  10, 1950 

Dean Wer 

linmeri to Questions em CMR-l2 Monthly Repart for June 20, 1950, CUR-12-161 

6, Contaminated accident Room bl42 

The hood in 0-112 ha8 an open front rithout doom.  The opening i s  
about 6n Ugh and the material ma placed In the rear of the bod. 
AS a precaution r&ainst fitW accidents tbe f h a k 6  are now 8UX'- 
rounc?ed by a plarrtlc ehield. 

Dean byer 
A l t .  Group Leader 
CMR-12 

CCI , F i l e  

U N CLASS! FI ED 



:'/ :Iassification outhority of changed the U. S. t o  D. 0 .  E.. SSlFiED t 

m c .  bait* 1 

Id*- 2w 
hv. No, R~Io/  day 8 
Eo, hpregnated pwiflarrcl 5 

1029 NO, positions over WO e/b 
BO, paaitions over 500 c/m 

336 after 21 houri 

Two cold ah- ohecks wore amdo thio month. 
A l l  ohoes found t o  bo hot were deaontaminetee. 

The duct work in the mouth end of the at t i c  of 
Bldg,  #4 mi -rayed with Under-seal and pslntcd 
r i t h  Aluminum paint, TU8 m e  done i m e d l a t e v  
after room 413, on tho 19th of May, had an m r  
tolerance a i r - c m t  (,266 o/sJ1) and the entire 
Mola -8 found t o  be highly contaminated. 
h u o t  duct6 i n  a t t i c  ever 4l3 were found t o  be ir. 
poor condition. Shoe f h i 8  bar beem dome t h e m  
have beon PO over tolerance counts f a  thie room. 
Booa 4l3 b e  been cleaned elad the  floor rspalntec.  

Ex- 

SPECUL A I R  COUNTS 

w3 
a 

501 
.* 
a 

a 

a 

a 



(continued) 

pot. - 
I 

T h 9  Count c/mA -rimtion of lob. 

6 

5/29/50 8t30- l l~00  A.M. 

5/29/50 11:00-2:00 P.Me 

6/16/50 2:05-2:30 P.M. 

6/16/50 2t30-4:00 PeMe 

,001 --0-----I---- Clam up after changing glovce. 

0-------0--0- S a d  blarting dry box. 

-----.-.--... Soldering cooling coils on' 
furnaces. 

-----------&- Clean up and decontam+nation 
after welding !ob. 

------------ Decontaklnetion a f t e r  job, 

0-----------e Clean up and decantamha t i o n  
after welding job. 

------------- Changing dry box glover 

--------- h o  exbauat fane off in 
Bldg. #12. Filter Quem 
located in f r o n t  of large 
wall duct, 

. 



30s AND PERS ONIJEL 

2B. (continued) 

pROCRESS 

ALP€IA A I R - B W  COfPTAMINATfO?I 

June 1950 &T 1950 c/mh c/mh c / d l  
lo. ob Over tolerance Over tolerance June Eigh June Am. b y  Avc, 

l!s?sdh z&L 
201 25 1 

208 22 0 

213 27 0 

313 27 0 

406 27 0 

408 27 0 

613 27 1 

501 27 0 

508 27 0 

CartntingRm. 10 0 

H o t  Locker Rm. 16 0 

m C i D i t C a  t 

&st Manifold 23 .. 
Rest h n i f o l d  24 .. 
Outwt Dafiizna 

Staok P1 24 0 

0 Staak 12 24 
Stack #3 24 - 
Stack #4 . 24 - 

1 

0 

0 

0 

0 

0 

0 

* o  

0 

i 

0 

m 

- 

0 

- 
0 - 
m 

D 

-12- 

o,m2 0,006 0.009 

0,001 o*ooo 
0,002 0,090 0,0c1 

0,900 

0,012 1 0,002 0,w4 



GRUJP CBW-12 MCWTHIJI REPORT-H, P. S c h a l t e 4 c t i n g  Group Leador--June 20, 1950 
r 

JaB m P E R S m f i !  jrROCRESS 

2~. (continued) 

Ho. of Over tolerance Over tolerance June Eigh June Ave. &y A n  
lk!s!LL Teat8 June 1950 1950 c/m& c / d l  c f x h  

m C i D % t r O X l a  Z 

Weat Manifold 18 0 D 1.920 0.242 0.326 

Staak #3 20 m m 0.022 0.ow 0,301 

stack #4 19 m D 0.055 0.009 0.03E 

Over tolerance a i r  concentration: - Oru over tolerance air  c m t .  .192 "P!-? c l  Date 5;/26/50, 

Ora this date the  trap on tlfe vacuum pump for the 
rkull dlssolver developed e leak while mterhal 
me being removed f h m  the  pot, This might account 
for the ovbr talerancm count. #o other unusuhl 
operation w a ~  carried on i n  th is  room on this':clab. 
Bo over tolerance nose couate were received. ' 

', 



GROUP CMR-12 MCRTHLZ REPm-R. F. Schulte-Acting Group Leader--Juns 29, 1950 

JCSS  ANI! PERSONNEL 

28, (continued) 

bber  of time8 ranitored 
NO. of poeitiona over 300 c/m 
100, of poeitions over WO c/m 

an A. D. check 

1 Ul 28 0 0 2 

0 0 3 0 0  0 0 

No. ob 
#a. of tolerance 00- t 
Tsstg m 

307 26 0 
319 26 0 

k i n  Lab 21 0 

lsundry L P ~ .  21 0 

Raclte Treatment 

h 8 f e  hfitU@!!lt 

0 0 . W  0.oOob 0.0012 
0 0.OQI 0 . m  0.0006 

'ha cold shoe checke were aeda tbis month and no 
cblitaminated ehms found. h a  bot rhos checks 
worn made this month. One pair had a count of 
2% o/m and were deccmtadnafsd. 

Yainteaance work uae carriod out in the t u n n e l  
under Reom 301 and i n  Rooen 301 itself .  
under H. I, supervision, 

Thi s  was 

h pick-up truck used for the transfer of waste 
aamples m e  monitored tvlce and no contarninetion 
me found, 

811 empty cylinder tanks b r e  monitored and if 
found cold were tagged aad aent t o  the warehouse. 
All 68Qpl08 leaving Tab4 were monitored and if 
cold were tagged with OX tag end transferred. 

-1 5- 
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GROUP C a - 1 2  M m  REPCRT--He P. Schdte-Acting Croup Leader--June 20, 1950 

AND PERSC4CIEL 

2C llCoPlitoring in 
DP Ea& Area 

PiIting-srud 

Yarchand, Lopes, 
Stanhope, Schroeder, 
hecarenas 

h!&&!2E 

5203 
5201 
5205 
5206 
5208 
5210 
5211 

' 5212 
5 2 u  
5234 
5227 
5230 

' 5222 
Stack #l 
Staak #2 
Air Duct 

EQd&f 
Taetg 

11 u 
11 
12 
21 
16 
11 
25 u 
13 
12 u 
21 
25 
25 
25 

No. w8 r 
Tal. php 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
2 

.. 

@rface Monitorlnar 

Rooma monitored 566 . 
Poai t 1 on13 c hacked 3365 
No, of positions over 25,000 c/m 53. 
lo ,  of poei3ione remaining over 

Rooma closed 0 

Buildings 51, 524, 52D and 53 were monitored p e r i d -  
ica l ly  with no r e e d a b l e  coataminstion being PounC. 
Shlpent containere monitored during the month 
r h d  no contamination, 

25,000 c/m 10 

blr Borne Alpha Contamination Testa: 

Air contamination data gathered during the month is 
88 fol lmsr 

0 
0 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

1 

.. 
0 

0.002 
0,008 
0 003 

0,016 
0,003 
0,002 
0,023 
0,001 

0.015 
0.017 
0.150 

I 

0,004 
0.003 
0.002 
0,002 
0.004 
0.001 
0,ou  
0,905 
0,006 
0.003 
0.002 
0,002 
0,0003 
0.021 
0,016 
0.161 

The average srir-borne cdntamination levels are a s  
fol lmer 

Exhaust Ducts 
Jru. 
0.150 

rn 
0.161 

Stacks 0.016 0.019 

. -17- UNCLASSIFIED 
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u) 

U 

I) 

I) 

(I 

R 

a 

5@1 

5&3 

(I 

a 

a 

I) 

W 

I) 

a 

91104800 Pa 

94596800 PM 

8s30Jt00 PU 
U a 

U W 

I) r) 

a 

8130-1830 PY 

2r00Jt30 PY 
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513 
I 

I 

’ 0  

R 

5/1/50 

5/2/59 

5/3/50 

5/4/50 - 
5/5/w 

5/6/50 

I 

I) 

ri#. m&d!& perarbtion ob work done 

8830-bt30 PH 
I R 

I 

W 

a 

I 

I 

a 

m 

a 

9/10/50 

a 

I 

- 1 2 -  U N C LASS I Fl ED 
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cm-u w]RTHIs RBpo#r--E. P. Schulto-Acting Group Leader -- Yay 20, 1950 

IQ 

5x3 
(I 

0 

!h!d 
203 

208 

UDb-Air-Borne Contaminations Countcl for DP 
b e t  were ar follarrr 

3 0 0 0. 000 Om000 0.001 

25 0 0 0. O l 3  0.001 0.001 

501 

508 

513 

20 0 0 0. 005 

26 0 0 0.m 

;zL 0 4' 0 00s 

O m  001 0.001 

0.002 0.005 

0,001 0.002 

25 0 

8 0 

26 1 

-put D a y t i n  

Stack #1 26 - m 2,302 Om 521 0.778 

#2 27 - U 2.210 0,304 0. 500 



OR(IIJP Cm-12 M m  REPCRT--B. F. Schulte-Acting Group bader--l&y 20, 1950 

a #2 22 - - 0.029 0,004 0.038 

#3 22 - .. 0,006 0.001 0.017 

S a r t i n g h .  24 0 0 0, o l3  0.003 0.004 
Uarhing Rm. 19 0 0 00 019 0.001 0.002 
Reoplnrtar Rm. 25 0 0 0,008 0,001 0.002 

poOa 201: the omr tolerance air  count. 
Gaunt .171, (Qm/50. Routine work carried on 

by operators oa t h i o  date 60 therefore count 
coald not be accounted for. 

Boom !jut 
Count ,058, 4/l7/50. 
removed A.om drybox on t h i a  date which might 
account far m r  tolerance a i r  count. Res- 
piratore worn. 
received. 

Qm m r  tolerance a i r  count. 
pghly contaminated trash 

Ilo over tolerance nose count0 

- Hose Swim T s s A r  
from DP West and Laundry mreonnelr 

Result0 of nose swipe counts 
- -  

DP West hundrs 
Humber of owipee taken 1855 394 
Number of‘ over tolerance 4 0 
Eighest ringlo count 155/Ul 10 

UNCLASSIFIED 
- u -  



CLASS 1 F! LD 
GRotlp CBIR-12 IIGPORfc-H, P, Schdta-Acting Group Leader -0 k y  20, 1950 

La 4!u) PERS-: p89oIIEss 

P ( c o n t I n u t d )  Generals new pur l f iea t ion  hood use i n -  
rtallod in Roam 319 w h e r e  t h e  old sample 
p r e p r a t l a  hood war formerly located. & 
oamplo preparation hood ra8 moved t o  t h e  
.art ride ob t h e  room and new duct work was 
fnrtallod t h e  tinnorm. u1 araftsman 
wre eqdpped with protsct lve clothing and 
a11 heal th  and safe ty  rule8 were adhered to. 
l o se  aountr were taken ar  were air samples. 
There wa8 no noticeable increase in a i r  con- 
kaaiartlorr durlng t h e  period work was carried 
a l t o  

hbor of tAmoa monitored 
Number of poeitione over 

500 c/m 
h h r  of positions mer 

500 O/D on A.D. check 

Americium h b  
orflc. 

10 8 32 2L 7 8 
3 0 loo ri 0 5 0 

0 0 0 0  0 0 0 

&I? Borne Contamhation Testa: 

0,006 - 0.0012 0.0009 
e 0 O i  0.002 0.00ob 0.0007 
0 

0 0 0.001 0.0005 0.0003 

0 0 0.001 0.0006 0.0008 

S t r e e t  ahces were monitored t r i c e  during the 
month. lo spots found on shoes. 
Hot lab 8hoer wow checked twice during t h e  
month. Two pair had counts of over 250 c/m. 
Shoes were cleaned up by washing them with 
mrsene. 
A l l  empty cylinder tanka were monitored end 
W found cold w e r e  tagged w i t h  an OK tag ani 
sent t o  warehouse. 

- 1 6 -  



GRotlp Crdz-U MHTLY IIEPCRT-I?, ?, S c h u l k 4 t l n g  Group hder- lhy  20, 1950 

s203 
52w 
5205 
5206 
5208 
5210 
S a  
5212 
5213 
52l4 
5227 
5230 
5222 
Stauk #l 
Iltaak 12 
Ur Duct 

Bay0 Canyon 
Chemisfrp hborattny 

stanhaps, C.M. 

Schroeder, C. F. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0,024 
0,010 
0,008 
0,009 
0,020 
0,002 
0,182 

0,058 
0,024 
0,011 
0,006 
0,0017 

0,898 

O B  233 
O B  111 

Exhut duck  
iLm: 
.l6l 

4PZa , 188 

-02 I 

100, ai nome d p s r  taken 185 
#o. anr tolerance (500 c/m) 0 
Ho. of &and count. reaordd 731 
Bo. mer tolerance (50,000 o/m) 2 

p n s r u  T ~ M  were & pieces of glaeenare be- 
omtamhated during the, month. 
were found bela tslerance, 

Of  these 90% 

Awrage weekly dome .A1 R 
Bigheat weekly 8080 059 R 
Higheet da i ly  dose 030 R 
Bo, of over tolerance domes 0 

Personnelr 
inatlon during the month. 

There ware no cases of body contan!- 

-18- U NCtASSl F E D  



- 4  
0 
Q 
0 
0 
0 
4 
0 
0 
1 
6 

2 
0 
0 
0 
0 
1 
2 
0 
0 
0 
0 

34.m 336.967 
0,121 0.101 

U N CLASS I FI F D 



. .  

&p L U ~  ?our m r  t&Anw a i r  eounta. 

.10 a/* on 3/18/50 
The paper aeaUng of the iurrvce ab Ioo. 2 unlt W 8 8  

replacod on this dab. hrpintarer ware worn. 

.=5 o / b b  an 3/31/Jo ~ o c o n ~ m b ~ t e d  811 m l t a  and 
ahangod glover in tranrfer raotion of a n i t s  9 and 6. 
Perronnol i n  the room w o r e  rvspiratars. 

produetIan work on t h i s  dad 
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Chrrr 

I 

0 0 
0 0 

0 0 

0 0 



- .* 

.: . 

5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
0 
8 
A 

P 
a 
2 
D 
0 
2 
a 
2 
2 
2 
a 
a 
2 
f 
t 
i 

\ 

u 
&&la 
1s 
15 
15 
12 
27 
12 
I2 
27 
15 
'15 
12 
32 
l6 
27 
27 n 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
9 
0 

0 
0 
0 
0 
P 
0 
0 
0 
0 
0 
0 
0 

0 1 
0 0 
1 1 

0.017 
0. ou 
0,034 
00 u3 
o m 2  
0.010 
0.090 
0,238 
0,021 
0.m2 
0. 009 
8.015 
0,6011 
82-792 

L382 
0,295 

O o O U  0.003 
0,005 0.004 
0.006 0,006 
0,012 0.003 
O o o b 7  O o N 3  
0.003 0.005 
0.010 0,002 
0.025 0,020 
0.009 0.010 
O e o o 6  0,005 
0,002 0.003 
0 . 0 ~  0.002 
o.oo01, 
0.W 0,034 
0,053 0.031 
0.188 0.175 

UNCLASSIFIEC 
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P 0 
e 0 
0 0 
0 ' 0  
0 0 
1 0 
2 7 
0 1 
0 0 
0 l2 
0 0 
0 - 

0 0 
0 0 
0 0 
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kif 
lo 
10 rn 
Po 
20 
u) 
lo 
20 
10 
10 
10 
lo 
20 
20 
20 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .. - 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 - - .. 
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GROUP C U I - 1 2  MONTHLY HEPQIT--H, F. Schulte--Croup Leader 
18 January through 17 February 1950 

JOB AND PERSONNEL PRoCREk 

2B. (continued) @Dha Air-Borne Contamination: Counts fcr  D? West 
were ae follower 

No. of 
Location Beets 

201 22 
208 22 
213 22 
313 23 
406 10 
A08 22 
413 23 
501 - 22 
508 5 
513 23 
Whse. #% 21 

pFe c i ~ i  tr one : 

Jmutdasime 

East Menifold 22 
West tt 22 

&tDUt-l)aYtimQ 

Stack #I 22 
Stack #2 22 
Stack #3 22 
Stack #A 22 

mciDi trons  : 

Jmut-Night t i m e  

East Manifold 18 
l e s t  18 

0 
0 
0 
0 
0 
0 
7 
1 
0 
12 
0 

0 
0 
I 
1 
1 
1 
8 
2 
0 
2 
0 

Hkh Average c h - h  
Feb . h  

0.930 
0 . 003 
0 . 919 
0 . 027 
0.009 
0 . 013 
0.496 
0.062 
0.009 
0 . 179 
0.016 

0.309 0.903 
0,000 0.302 
0.902 0.923 
0.005 0.3iO 
0.001 0.9.36 
0.004 0 . w  
0,056 0.035 
0.005 Cl.OOt? 
0,002 0.002 
0.058 O.Oi2 
0.302 0.002 

48.930 13.017 15.232 
0,221 0.083 0.935 

1.879 1.000 1.562 
1.038 1.342 2.167 

1. ol4 0.424 3.520 
0.756 0.401 0,505 

3.954 0.952 9.670 
0.u2 0.398 0.904 

0.230 0.949 0.042 
0.136 0.025 0.011 
0.976 0.012 0.012 
0.046 0.911 0.923 

UNCLASSIFIFD 



GROUP CWR-12 MONTHLY REPCWT--H. F. Schulte--Acting Group Leader 
18 January through 17 February 1950 

2B. (continued) Al~k Air-Borne Contamination: (continued) 

Jan, 
- No. og Tolerance Countg 

Location J'estg Feb, 

-- CMRlCoateminated Iaundrv: 

Sorting Rm. 20 
Washing Rm. 21 
b s p i r a  t or 

Rm. 22 

0 
0 

0 

0 0 014 0.004 9,006 
0 0 . 018 0.003 0.004 

0 0.008 0.003 0.005 

Over Tolerance Countst 

Room AI38 Seven Over tolerance a i r  counts. Drybox 
gloves changed on each day t h a t  there was an Over 
tolerance a i r  count. 0.056 -1/30/50. 

Two FW4 samples were taken on t h i s  date. T h i s  was thi  
only a i r  t r ans fe r  or workout of normal production whic! 
migMaccount f o r  the over tolerance a i r  count. Respi- 
r a t o r s  were worn by a l l  personnel i n  t h e  room during 
the abwe operation. 

t.2) .lo8 01/31/50. Replaced water valve i n  a s p i m t o r  
system i n  u n i t  #2. Line was opened before m % e r  drainc 
through 8f;stem. Water sFhshed i n  the furnace section 
of t he  uni t  and outside through louvers. Personnel i n  
the  room wore resp i ra tors .  

(3)  ,496 02/2/50. On t h i s  date aspirator and exhaust 
piping i n  un i t  #1 were replaced. Th i s  might eccount fc 
high count. RespirataRs were worn. 

(41 .059'-2/7/50, The balance i n  the furnace section 
of Uni t  No. 5 was replaced 6n t h i s  date. 

(5)  .160 02/8/50. On this date  normal p r d u c t i o n  and 
clean-up were carr ied on. Respirators were worn. 

( 6 )  .047 -2/l4/50. On t h i s  da te  t e n  drybox gloves we? 
replaced. Respi ra tms  were raofi and no over t d e r a n c e  
nose counts were received. 

(7) .067 -2/ l5/50. On t h i s  date t en  more drybox glovc 
were replaced. Respirators were worn. 
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JOB &ND PERSOY’NEL 

2!3. (continued) 

pCGRESS 

Over Tolerance Counts:( continued) 

One over tolerance a i r  count. 

cleaned and the chips  and re fuse  removed t o  recovery 
atarage. Personnel involved i n  above operation wore 
reppi ra tom and no Over tolerance nose counts r e c e i v d  

.062 on 
On t h i s  da t e  t h e  Hardinge l a the  drybox ues 

Room 513: T w e l v e  over tolerance a h  counts. 

1/31 50 9.129 
2/5 / 50 -.070 L 

1/21/50 -.W5 
1/23/50 0.058 
1/23/50 0.111 ( spec ia l )  2/9/50 -. 179 - 
1/26/50 -.U6 - 2/I0/50 -.lo34 
1/27/50 -. 056 2/13/50 -.OA? 
1/30/50 0.003 2/15/50 -. 171- 
The following a r e  probable contributing f a c t o r s  causin 
t he  excessive over tolerance a i r  counts i n  Roon 513: 

1. 
2. 
3. 

A. 

5. 
6. 

Design and operation of experimenbl gri+, blaster .  
Hole found between a i r  lock and mchin$hg drybox. 
Bole i n  the top  of Censity drybox through which 
balance pan drops. 
Removal of material and clean up mater ie l  fron d r y  
boxes. 
Routine glove changing. 
Inadequacy of presea t  vent and exhaust duct systex 
t o  maintain proper pressure d i f f e r e n t i a l  and a i r  
flow . 

The following s teps  have been taken t o  cont ro l  these 
high a i r  counts: 

1. Room 513 has been peesu r i zed .  No high a i r  counts 

11. A t t i c  abuve t h i s  room has beensealed off. 
11LNew equipment exhaust system f o r  t h i s  room i s  i n  

1V. F i l t e r  paper has been placed a t  severa l  points  i n  

have been observed s ince t h i s  was done. 

process of i n s t a l l a t ion .  

t h e  room and i s  checked hourly f o r  air-borne conta 
inat ion.  
contamination increase markedly. 
Hourly F i l t e r  Queen tests are being run. 

Operators w i l l  wear r e sp i r a to r s  shmld  

V. 
V l .  New grit-blaster is ins te l led .  

U NCLASSI F1 ED 
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JOB AND PERSONNEL J'RCGHESS 

2R. (c-ontinued) Beta4am.m Survelv: The lab  was checked w i t h  a 
Victoreen Surpsy Meter f o r  beta and garma red ic t ion  
and no alarmlng amount of rad ia t ion  observed. 
Cutie Pie wa6 also wed. 

-Victoreen tha t  they use constantly while working i n  
the lab, 

Air flow i n t o  hoods and dry boxes also were checked 
mce this month. 
the  re uired amount of air. Neutron count taken i n  
-Ut q31'7). Average count was 125 N/M/c&. 

I n s t r w n e n t a t i m  Pee Wee, Cutie Pie, Victoreen Survey 
Meter, Neutron Counter, Hand Counter, Hose Swipe Counte 
and F i l t e r  Queen were used by this l a b  f o r  the detectfo 
of contaaina tion, 

The 
The l ab  persofinel heve a 

All hoods and dry boxes were draving 

Waste !heatment General: The faundry Wart9 Treatment Iaboratory starte 
Lab -DP l e s t  operating February 6, 1950. A F i l t e r  Queen was i n s t d l  

i n  the  room and a i r  sample8 have been run since. 
lab was m o n i t d  tn ico  and no hot spots  were found. 
The #a& personnel operating i n  the  b i n  Waste Treatnen 
lab w i l l  operate in t he  new additicn.  
handled the  treatment ai Laundry waste only. 

The 

This laboratory 

- Surface Monitoriwt The Laboratory was monitored sever 
tirnes.using a Pee Wee with a 3x6 probe. A t o t e l  of f i x  
spots  of 500 c/m or over were found. A11 were deconfm 
mud by t he  time t h e  A.D. check was given. The sanplc 
t r a n s f e r  cans and area around t h e  perch were checked f c  
cmbminat ion.  No spots  were found. 

Hand Counts; 
during t h e  month. 

I 

A total of 396 ha& counts were taken 
There were no over tolerance counts. 

'290~e 7 Counts: 
during the month. The eversge count was 1 c/m, Highe; 
single count was 11 c/m. 
2 c/m, 

A t o t a l  of UO nose swipes were taken 

Highest single average was 
There were no over tolerance counts. 
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Location 

5203 
5204 
5205 
5206 
5208 
5210 
5211 
5212 
5213 
5214 
5227 
5230 
Stack #1 
Stack if2 
Air Duct 

KO. of 
Tests 

11 
u 
11 
10 
21 
10 . 
10 
21 
ll u 
10 
10 
21 
21 
21 

- - 

Jm AND PERSONNEL 

X .  -(continued) 

PROCESS 

- Ur-Borne Alpha Contamination Tests8 
t i o n  data gathered during the  mcnth is as follows: 

A i r  contamina- 

No. of over 
Tolerance Counts 

Feb. -- : Jan, 
i 
: o  
$ 0  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
2 
3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 

0 e028 
0.C15 
@ e o 4 5  
0. c11 
0.031 
0 . o u  
0.909 
0 054 
0.032 
0.115 
0.006 
0 . 052 
0.564 
0.301 
0.939 

Averarre c / m h  
Jar.. Feb. - 

0.009 
0 , !m? 
0.W 
0.03 
0.096 
0 005 
0 004 
0.009 
0.0% 
0.022 
O.cO3 
0.008 
0.04l 
0.@32 
0.13 5 

0 , 013 
0.OU 
0.012 
0.003 
0.095 
0.002 
0.004 
0 , @11 
0.01c 
0 , 026 
0.002 
0.005 
0.215 
0,182 
0.182 

Average air-borne contamhation levels a re  as f a l l o m ;  

Feb. Jan, - 
Exhaust ducts  
Stacks 

0.135 0.482 
0.037 0.199 

Per s onne 1 ~ o n i  t or  iii : 

No. of nose swipes teken 177 
Eo. over tolerance (539 c/m) 0 
No. of hand counts recorded 732 
No. over tolerance (50,000 c/m) 0 

9 

General: A s l i g h t  accident occurred wher, a drybox 
exploded while sectioning experiments were being carri 
out, Hand, nose, air-borne and ur ine counts s a t i s f s c t  
i l y  ind ica te  t h i s  was no t  a ser ious ly  contaminate6 acc 
dent. There were 388 Bieces of glassware decontsm2nat 
dur in  the  month. Of these, 54$ were found under t o l e  
ance Ei 1500 c/m). 

U NCLASSl FI L2 
-16 = 



U N CLASSIFI ED 

&to& #1 
Stmk 12 
S t a d  #3 
8tack #I, 

23 
22 
22 
25 
23 
23 
26 
25 
23 
26 
9 
6 

23 

23 
23 

23 
23 
23 
23 

Staek #1 17 
Stark #2 la 
S b e k  #3 18 
Stack #A 18 



xdi?s&a 

5203 ' 
52U 
52a5 
5 2 s  
5208 
5210 
5211 
5212 
52U 
52U 
5227 
5230 
8tmk #1 
Stock 82 
Air Duot 

w 
nub 
1Q 
10 
10 
11 
21 
11 
11 
21 
10 
10 
u. 
11 
21 
21 
21 

0.006 
0 0003 
0 . 002 
00 005 
0,0::7 
0.0% 
0.008 
0. oob 
0.002 
0.002 
0 094 
0.037 
0.020 
0.017 
0.w1 

Dee, 

0.091 
0.019 

179 
0 

661 
0 
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0-313 

b33.4 

D-317 

p-320 

l4 

23 

23 

22 

P 

22 

a 
23 

23 

0 ,J 

0 

2 

1 

3 

0 

2 

1 

0 

0 

p *st  

&apr 2at 

Rooen 3 4  

0,2264 
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23 a 

REI 22 0 

-Tu 23 

Rot W a r  23 

Bug. 34 23 

B l d g o  35 23 

Bnom 319 219 

2 

0 

c 
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22 

22 

20 . 

22 

20 

20 

22 

22 

2 l  

21 

21 

21 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

c 

0 

c. 

0 

0 

0 

0 

0 

G 

G 

0 

0 

' 0  

23 

23 

23 

23 

23 

21 

0 '  

0 

0 

1 

0 (3. OBZS 0. m o  

22 1 0. mu 0.W0 
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28 
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3c 
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29 
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29 

29 

21 

29 
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11 

1 

5 

3 

1 

c 

0 

17 

6 
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0 

2 

8 

0 

4 
3 

1 

0 - 
3 

7 

0 

0 

0 

0 

3 

3 

0 

5 

0 

0 

2 

0 

0 

4 

0 

0. Wfi 0. OOCB 

0.0534 0.0051 

0 . m  0. oou 
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- 
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p 4 P  3 

bl52 

r 

Reference 30. €1-6-2 00 

24 c! 

26 2 

10 0 

20 4 



p.g. 4 

0 

1 

2 

0 , . . .  

0 

0 

2 

0 

Plant (Average of 4 filter queans) 
23 3 4 

4 
0 

4 
3 

0 

1 

4 
2 

2 

2 

0 

3 '  

-_ 
Reference So. E-6-2C.C 

Boapa 319 23 0 0 0. -0 o.oc;c6 0. mc5 
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1. Group A - l  u&er Lor is  Cordnor provides a l l  necessaq services required 
Iq -tifie ies% of t h e  Leboratorj i n  Fhotcgrzphy, b luepr i s t ing ,  Fhotostct ing,  
s i n e c g r a ~ ~ i L f i ~ ,  .mi ot.her forms of m l t i p l e  reFrcduclion for 6rsv;ings o r  
d c c x a r t s .  A t  the p e s e n t  b.?- t h e  Group hes e ~ a r s c m s l  of 16 2r.d is 

first f l o o r  of Fui ld ing  T, TA-1. 
crgsnizetion, and the majority of i t s  cork is done for tte Dccwent Room, 
t h e  Central hi1 and Records Croup, end the  various drafting mons, It  
should p;'el"arzbly be Lccztecl ia the Lngineering Divisioa Gff'iczs of TikAiCk 
it %4lL be m2dz a part. any event t h e  Grcup a i l 1  ncsd atout double . 
it: presrnt q z c e  a l to tnar ; t ,  or 7/00 sq. ft. 

. .  

cc A U' p,ifig: I* under verj crooded cccaitions, 3530 sq.  ft.  of s p c e  00 the 
Siace t i e  Group is Fure l l  ti service 

2. Gro-ilr 4-2 under 3. I?. Y o q :  is rezpcasiblo f o r  the kacdi in5  of EX p r -  
scmel mtkrs for t t e  Laboratcry. 
EueiEess Cffice. Tie G r o u ~  kas e PreYonnel of 51 arid CCCUF~EE 4200 sq. 
ft.' of s p c e  Ejcilding I", plus 1226 sq. ft. in F' Annex. It e i l l  

' s hc r t l j .  acquire aa addit ional  2OOC sq. ft. of f loar  spsce i n  B prapaea  
additior,  to the mrtk. end of Euildinr,, €I ,  nslrine 6 Lst~l of 7580 sq. ft. 
In considering p l m s  for Frmst ient  occupmcy for t'cis Crcup, scmc consid- 
e r s t i o n  K;F~I. kieve to b3 gi-752 to %!.E des i i - t i b i l i t y  C-C i cnrn ta inLq 611 
office Tor it on Los klamos ?.;esa sfter the ? k i n  Technical Area has-been 
ncved t o  S m t n  ;.%sa. 
p~cllol csn be fc-ynd i n  Xrs. PkXibben's oi'fice i n  Seats Pe, v;here pr- 
aostlcl T.~:z t h z i s  f i rs t  contact r i t k  t k e  La'corz:t.cry. Also tr, b-=! cocsid- 
ered i s  tk,c ,cossi'cility that. its operations nay be mr:;ecl v:iVfi those of 
Ltie Zis m.d A. E. C. Ferscsnel offtces, b u t  for tl?z t im bzing, EOGO sq. 
ft. m y  LE used as desig;n figure. 

In tkis it Forks c l c s d ~  y , i t i  khe 

Tnis me3 c r  m y  n o t .  prove to he necszasry, but a 



1 
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6 .  E c s n  k.-l.12 the Busimss Office, 9mder A. E. Drhi-e has the respcnzibil- 
,ities noted C ~ O V S .  At the.presont, tine it has a persome2 of 26 End 
occupies 3LOO sq. ft. of off ice  s p x e  i n  Building P'. 
r"mzifons cre retzhad mirnpircd v ; i t t :  possible slight c d d i t i o n s ,  it 
si11 requira ap~rO;:iE2tel~ docbl~ its FrsScXt f l o o r  E ~ C S  oi. 63ZJ sq. f t .  
fcr eff lc iact  o;:erntFsn. IkiieT;zr. should t.he -Froject eyer ch~.cze to 
EiagIe contrector opsrsticn, the Eusiress Office r;o\zla expnd  ecormus- 
ly, 'as indeed R o a d  all other zdninistrative functions, einco ~ o s t  of- 
the iwork ncc handled. by Zia C o n p r g  i;orJd ba lumped togather x i t h  that  
licipl : b a d l e d  bz the varions Ls'ioretcry odnh i s t r e t ive  groups. The loca- 
t i o i  of t t i s  b x p 7 s  fsrnsneat qcartcrs should be in t h e  cdr,inietrctive 
center OF t k ~  Technical !,re& on South Kesa. 

If i ts  present 

m p  J-?& Central Nail cnd Records, under G. S. Challis 2s resFcnsible 
for the hai.-blin,r of a l l  inzoiaing and cutgoing Lobcrctory ccrrssFoadence, 
telegrams end t t . , l e Q ~ e s  - v i t h  the exczpticn of thcse for the Irtent 
Advisor and tke Buir . z s s  i.?in3ger - 3s z e l l  8s tlic nensging cf t h e  
Directcr's files ami other cen'tral rccords. At t!ia Frescnt  t i ne  the 
Group has  e pcrsozml of 27 2nd occupies 2680 sq. Zt. of off ice  space 
l r t  Building A. I t a  pernsncnt qmrtzrs should be closely edjticent t o  
thcsa of tt-e Director's cr'fice I n  the Technical L r s n  cn S c d k  ! : e x q  an? 



............. 
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8. 

C. C Z  Ciyis9.on Lidor b i c  Jetto is res,no~si3fe t o  the Direckor for ell scces- 
sery resmrch, davelopient arid yoduct ion  work reqcired by the Laboratory in the 
f i e l d s  of gcnernl chamistry, riidfc-chesistry, rostcllurgy slid rczrcctcries. (The 
Civisfon Fs not rsspnsi5le, hcnever, for the ctezistrr of h i g h  explosives, s-hich 
is under X Divifion.) The Divisiorr oi'fice, Flus its associoted service secticns, 
t e s  9 r,er.aonnzl of E3,  ill have 105, czci occupies 50,170 sq. f2. of sFsce. 

1. 

2. 

3. 

. .  

-----. Croun CF.2-2 under J. F. Lemns is ree-ponsible fcr rcsezrch and 2avclop- 
nent ic gersral &enicsl mthxiology. 
;rill sventually h w e  13 t o  15, and occupies 2170 sq. ft. of sypce in 
bui ld ing  D. 

Tbc Group has a persoidel of s i x ,  

..--. . .  . . . .  
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6. 

7. 

u. The roagh t r iangle  of lznd b=.tP;cen Rcute #4 acd t t o  present 
southorst bomdary line of the Project, also shortly to be ac- 
quircG by t~;o A. E. C., F X Z C Z ~ S  z.z excallcnt IcctLior, in 
Later Cmyon aitl: access by road both to '&e lcclzn3 to the 
eest  end -&to tho highor ~ c s t i  land bithe south for s u k c i d i q  

d 
1 faczl i t ies .  

I 
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S. X Division uidor k ? a s  Koy is respns ible  t o  tke Director far tho resecrch, ' 

dzrelopznent, acd monufacture of euch explosives as sr-e ncccs-szsy f o r  i&c i...Srk of 
the otiner technical dfyisions. 
e26 occqiea  1600 sq. ft. of space in E.Jfldir,g B. 

. The X Divisicn ozfice ccnsists of three poz le  . 
I 

1. Grow X-l a d e r  G, E. TeiuiPy is respsnsible for t h e  rzdio&rc>hing of 
e:i@osFVa c2srses to rxke cure t h a t  they are tcncgcnecus EA cmtcin 
no crzcks, blo~+-~oles, or o t t e r  inpr9cc t ia i s .  
rrel of 2 a d  ccct?~ics 5410 sq. ft. of olflce, lzboratcry end mgzsiae 

% t o  Gzcap hzs 8 ,xrson- 



. ... 

2. 

3. 

4. 

5. 

GTOUS X-2 uor26r 2. L. Zroo'is Cs ressorsibls for t h e  rc-sesrch rcrk 
czrried GZ 'cy the Division in the developmnt of cciz sxplosives and 

Qrouo X-2 -aScr I,. E. Hfghtocsr is respnoi'ole fGr all the n;cr;-d=st-cred 
hi2h explosive charges requircd hi- the Laboratc.ry. Tiiz Group hss a 



. .  

6 .  

#- 

ap, K. ' i ~ c  rccently i 'oxsd J Divislzn miez D. X. Fro,;:an is to bi? m s p n s i b h  
fcr the Laboratory's pert in the cc&g Pecific Proving Grourd Test. 
is knoan noit  the Division 
a t  Los A ~ B E O G ,  eo2 nesd not be considered in coapting-'future Epee requireaents, 

So far as 
iic7e no pexanent  reqiiirscieate for ESCE! here 

Tlese offices hzve a p&onnel ck 

11. Tabula Sunsstion: 

HOTS: ft. 

Personnel 
I ~ G F  03 Earzd 
-.- 

Blclg. space - Per Person 

1593 
10000 
2400 
7400 
&GOO 

100000 
120oGo 

ocm 
6800 
3000 

1 1.79 

4720 
urn 

. 3460 
5580 

62000 
101800 

31CO 
34 00 
2580 

- I d  - 
200 
230 
110 
127 . 520 
183 
121 
100 

iL Div. Totals 495 384 189790 265100 265100 

UNCMSSIFKD 
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' Office or Pers omel Eldg. Space ELcig. Spce Fut;~ra  aldg. tr'er: Eldg. 
Orgonizztion 30;: 02 Essd Pcr Ferson oc cCpi1S. d S y x s  F.eq2d. Ccnst. F.eqsd 

X Div, Cffice 
Group X-1 - X-*? 

x-3 
X-6 
x-7 
X-8 

X Div. Totals 

3 
8 

27 
54 

5 
51 
10 

533 
675 

. lCI20 
2320 
700 
3'76 
505 

158 

'A. E. C. 65 154 10000 loco0 10300 

A Division 
C L 3  Dib-isian 
D Drtvisioa 
H Division 

rZ Division 
&--2 Division 

T Division 
X Divisfoa 

A. E. c. 
Z i t .  Ccrp3y 

Totzls 

495 
3 s  
43 
72 
101 
107 
33 
158 

65 
550 

3 4  
415 
239 
218 
612 
584 
300 
1186 

189790 
136080 
1G270 
15720 
6i83O 
62500 
I3340 
187303 

265100 
172300 

U,OOO 
24000 

, s70330 
72500 
12000 
216400 

LCOOO 
60000 

2655;s 
12230 
u 035 
26030 

5 5 C3G 
12003 
U2600 

r: - ,* c r 
b1iJ. i  

10003 
60000 

19 57 370 725630 935900 

i. 
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be'sinilsrly odaptsd t=, t h i s  scheme r;ith t i le p?foraLecl metal ce i l -  
ing  ac'ting as. an evenly d i s t r i b u t e d  source of ventilating air  ni th-  

to Pork'sht€sf.mtorily,  so far as mahtenmce tina rcplasemsrt prob- 
leas are c c n c s r r d ,  one or e% nos t  a vzr;; fc;r.';zsic cclcr sck;ernes 
~.c:?2d haco to bc ngreed  up^ eo t k a t  repleceizbnt Fsncls c o L 6  be 
%ain",ineci i n  s-lock and the nztter of c h e n g h g  cf'i'ico l q o u t s  ~ o u l d  
be on ly  a task cf a fez hows d w ~ t l o ~ . .  
vaults m.d other r e F o s i t o r i s s  of heat..; ccnstructioa stould be placed 
i n  t!:e bssonent cf ths office building, v ; i t h  s e r r k z  exacged t o  t h e  
uppci- f l o s r  CZ- SGWE bx t2u~t~ vzi te r  or -elevator. 
pss i3 le ,  the mats shculd at least. be s*txc%ed o m  above t h e  other, 
so thct  8 cortzin section onla- sill b=? of *corcreLc ccastxict ion 
througb all floor levels. 

. - 

ozi; scg;z;.d to .&e kpy5ikica ~ r j . - ~ u g ~ z ; ~ t .  Fcr ~ ~ 2 2  ;z C O C ~ - ~ J ~  r&cze 

Fi'hese j z sc t i ce l ,  storage 

It tkrs is rrgt 

. .  2. G2;-iz--.iil z.;;z,.- &L2,..:; z2:2.3;.r-;.s . -  - P:. &&.E : +---c: 1. t:-<-- .Lp--:- : c ,---.>*. --,-:--.?-x 
. A d & *  ---. "_ u " L ' J  " *..----- - .- PS u 

W C C Z F Z S ~ ~ ~ ~  the so r t  of cpsration to bs f o m d  i:~ rcozs c?c~ote:d t o  
electrcnics, generel physics, instrument and-keter uinufscture and 
&Fir, Eon-radioactive c h e n i e t q ,  soce ne4ical or biolcgical research, 
end the sr;..nll Eervice C ~ I G ~ S  neeeszerj; E S  zcccqanisests t o  thcsa  lab- 
orataries. Eera ~ g s i n  tho m i n  bcil&ing st,-uctl?res should be of steel  
or reinforced ccncrete frasing Rith l i g h t  concrete flocrs end metal 
cr-ilings a c i  p r t i t i o n s ,  8s i n  the cese of the cff icz  kcilciings. Roa- 
e v ~ r ,  there rill be corsidoreble  add i t i c3a l  c o q l i c e t i o n  h t h e  neces- 
s i ty  for r u m i n g  a conplets vtxrietr of piping, vent i la t ing  ezd elcc- 
t r i c a l  servicas to every pcssible configuration of lzboratory rccms 
n d  e q u i p z n t  setup ~ h i c h  can be uis'zaliaed in edvance. 
such designs have been dovelcpd fo r  industr ia l  laboratories, trio of 
t h e  xost recent  exnnplas kzizg the t:w,rti,v Fill k i t  of the EeU 
Telaphone tebortitories, Inc. a t  S m a i t ,  2. J., ana t 5e  Fireftone 
Research Loboratory e t  Eikrcrn, &Lo, c.l;ich night reli bs studied for 
possible solutiolis to c u  prmancnt i n s t a l l z t i o n s  hare. Beceuze of 
the Creqtlent intzrcterging of labcratcry s p c e  uiits, s t y l e  end 
irteerchcngocSle C O ~ O I .  scheE.,s,s rill be j u s t  as necessary as in %he 
office s t rnc tures .  

A number of 

3. Rd5.o-c?exicxl Leboretcries E X I  Pr-ocess B t i i l d i x s  - .#it t h e  yrese2-t 
tine there have teen evolved tno basir: types of structures e t  
Lcs  ill^^^^ t o  taka czrz of the requirczents of redic-chemical and 

not so much those of d i r e c t  r ad ia t ion ,  (althcwh this may-'somtimes 
be the case under q z c i e l  .ccniitior?s, i n  r:hici; czse h:nv s:iielding 
is required) ,  but is r o t h e r  f r o m - r ~ d i c z c t i v e  duzt, fmes, or l iquid 
spi l lage sh ich  mey be prcduced dur i ig  1250rsto;-.3,. or-xeticzs. 
tL-:is reEson the basic cocstruction desigz F2cbhiI is not t d i k s  t k a t  
required for e bscteriological laboratory u;bere surg ice l  c leaol iness  
n u t  te maintained e t  a l l  tims, and There .there e m  ba no c-' Id.ri~s -' or 
cramfes vrtiere tho VI~E or becteria of sone vi ru len t  disease can 
e s c z p  do.txkLon. Cor tt.=.se > ~ i 2 5 j . i ~ ~ ~ ,  Chez, ~ ; e  k . ~ e  Rot only  t h e  
prcblcms el;uncrated above f o r  7'y.p 2, biit ala0 t k e  Froblcc of estab- 
l iohbng sild rmii l tz ining floors, eells, czil ir igs mid equipent  

. radio-netallurgical operatioas.  In thefe o p x a t i o n s  t h e  dangers are 

For 



7 a. XGO first prosent beoic type cf structure, exzzplified 3y D 

smfsxd Fartiticns ( u t i l i z i n g  staggered j o i n t s  co t%et r,c Fane- 
t za t ion  k k z c q h  Lie r : s l l  surfecine is jxs.sible); ti,e seconj, .Lto 
GperaCing buildings a t  TA-21 (DP Site>./. Ti;e first t y p e  depnds  
on.exccac2lngly thorough paint joks e t  hll joints t o  reduce to a 
mininun the escspa into pzrtitions, f l o o r s  r,ad ccnilings of rcdio- 
ectiirs duets or liquids, but a t  "best this sort of coiistrcc-kion i a  

f a i r l y  ,sell protected. joints,  a d  r s l a t i v e l y  eesy cleening aad 
2 cc czcaaina-l icz procad*ze s incl.22 ing  Rhcre n ecc s zcry t!: e CII tire 
renoval of a ~ d l ,  f l o o r  or cei l isg,  there ~ E S  beer?- s loss dw-  
i ng  the fotw geors of Buildhg D ' s  existence of several peras of 
p l c t o a i u .  Tnis is a relstively enor'mous loss, considering t he  
fect thct perscns hcndl icg  $utoniuzt ar plutonium s r l t s  w e  
normalPj be ld  responsible docs t o  one-'thousczdth cf G g c n .  
c c r e n t  ass-mpticn is that t 3 i a  lost ijeterial has ;irfiltrated 
through tiny crocks into the struckre o f  the building itself  
arid  ill thcrafore prese2.i; a considnpable hezard r k n  the time 
for demolit ion of t h e  bv.ildLig arises. 

s.;2ildkg, is tl;s tsnyorzrj. fzsza s ~ ~ ~ ~ ~ ! ~ e  p ; i t h  ~ G ~ ' C I S  y:rlltczrd 

. 
. 

z;;r->* 5.: .~pgnp aci, cltiicuEh it ~ s ~ = ~ ~ t ~  r&.;aw--' ~ din cl*k-s:iGn, 

I .  

Tke 

b. The seeo.rld YrzsaC typz of E t m c t w a  u t2 i i zed  a p-efabr.icnted 

h t e r f o r  nie-kal la. i i i  end $.cstsi: ~slls and ce i l i zge ,  CZE~L? Bsclvily 
painted. This node of ccnstnaction has proven reasoneb'ly &atis- 
factoq-, except U ~ H  those occesicns xhen in tk r io r  d t 2 r z t i c n s  
rnust be made, and at such tines the desolition ol the  t ~ i c 1  l a th  
a d  plester Ezctions producos consid2rcble duzt cnd is geszrelly 
nessy. 
floor kiimcl's and pipe conduits; 6 0 ~ 6  K i t h  s tee l  plste covers. 
X:aturally, tit1 r;asb-dcm dcxxikmi3etfcn prcczCwes on s z l l s  ecci 
f lcors  have resulted ir? some of the sashed doxn l iquid  ceeping 
into theso tunnels and.conduits,  rendering then redioective t o  
soce degree. 
he F;an-i;s no utility connections placed i n  t i e  f l o c r ,  citl: the  
exception of thc  necessary drzins. 

~ ~ ~ c . l  ~ r ~ . ~ ~  p e  ~2:f;crior wsl]- s ; ~ f . - c c . ~  ciW;  a coy;cra.";z f1c.r.- 2nd 

Another flag in t h i s  type  is t h e  ctilization of under 

Eocause of this, D r .  Jette is quite  F s i t i v c  thet 

4 .  Stenclara I n d u s t r i a l  ShoFs - Tfissc ney be utilized f o r  rrietel ::crking 
equipzcnt: v;:.olding, !iect t rea t ing ,  mchic ing ,  f o r g h g ,  f o w d r y  eork 
w d  the like. These str~ctltr8s, so far 2s can cow be seen, m y  be of 

---- --' 1 't UNCLASS.Fi, D :---;-- : 
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Storaae I:ecazices - 
Eel1 to cover the several p3ilosoFhies ELich m y  be applied t o  the i r  
design. 

On the a b j e c t  of storage nagczhes it may be 

a, The p l i c y  or' pure i s o l a t i o n ;  of using 2n ordizcry frex or rcasonry 
struclvre devoid of bunkers or eort.h cover and relylng purely on 
ths distance betx-oen it and ens neighboring rord cr ? x l l d i n g  for 
protection cf psrscmcl usiag tke latter. 
sixzicSwes of" tkis Gyp no;; used t- t t c  L2bcretcry arc, a t  the 
extrems east e.nd of TA-22 (!Dl Site  3 . 

The only tro stich mjor 

u NCLASSFIED 
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B. Poesibilitfes for Expansion 

It is conceivably posoible t o  acquiro some lend eest of Sm&xial COUXL~Y 
to State  Pout8 $4. Ore half is Szn Ildefonso h b l o  t e r r i to ry ,  one quarter is 
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A. Personnel 

9. Details Concerning Existing Areas 

1. Ti!-1 (?Lain Technical k e a )  

a. 
the Laboratory. 

This 25 acre area is the sent  cf all the central functiqns of 
Eiere are thg DirecLcr's oTfics, the vaziorxs administrative and 



-6- 

I 
8 

I 



. .  
-7- 



. .. . 

. ., . 

-8- 

7, TA-7 (Cosec Ranch Site) 

9. Tk-9 (Anchor Site Ea6t) 

a. Anchor Site  East is a 2otley coi lcct ion of t enp ra rg  sad seni- 

7 . .  * c .- , _ _ _  
permenont s tructurss and vias cr ig ina l ly  a sort of catchall for niscsllar&eous 

- 
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a, K S i t e  vas cciis’cructod Fn the Tinter of 1944-1945. It con- 
sists of tr;o heatfS concrete b t t l e s h i p t y p a  structures, beheen  t h e  m o r e d  
nesm of which chsrges o f  high explosive tip t o  2CO lbs. have been firEd, a 
conbinztion control and laborstory building heavily bunkered, and a shop and 
geneml purpose bcilding a2so heavily biakcred. Back along the road leading 
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3. 

example, access .contro1 s ta t ions  (including Statione 321, and 

322) are manned where badges are checked t o  prevent unauth- 

orized entry. Various security areas are patrol led during non- , 

work hours. An additional important function of the Protective 

Force i s  manning the Communications Center, Station 100, f o r  

the Laboratory and the  Loa Almos Area Office of DOE. 

Sample Can Label 

Inspection of the label on the  sample can (see Figure 11) 

shows the expected sample designations but i n  addition, the 

name of the Plutonium Analysis Section Leader i s  writ ten i n  red 

ink and obl i te ra ted  with blue ink. Also the i n i t i a l s  of the 

Non-Plutonium Analysis Section Leader ( a s  of August 1981) are 

wri t ten a t  the lower r igh t .  The sample designations were 
wri t ten by Staff Member A, but the’ Inves t iga t ion  Board has been 

unable to  determine who wrote the name and i n i t i a l s  or why the  
name was obl i terated.  It appears t ha t  some confusion existed 

as t o  the assignment of the samples but the Board has been 

unable t o  find a sa t i s fac tory  explanation. 

I 

4. Effluents t o  the Environment 

Group B-1 monitored the plutonium concentrations i n  the 

four exhaust s tacks from Wing 3 from October 15 through Octo- 

ber 31, 1981. Daily re leases  -up t o  2 .6  microcuries were 
recorded. Eowever the to t a l  eff luent  from the four stacks f o r  
the 15 days was only about 13 microcuries. This i s  t o  be com- 

pared with an average of 4 microcuries per month for  the pre- 

ceding 10 months. Although the emission a f t e r  the incident was 

la rger  than average, i t  should be pointed out tha t  the  15-day 

average concentration of radioactive mater ia l  inaide the four  

stacks,  was about 3x10-13 microcuries per cm , 0’1: 15% of the 

! 

I 

3 

maximum permissible concentration f o r  radiat ion workers on a 
40-hour week (21clO-l~ microcuries per cm 1. 3 

-42- 



Since the wash basins and showers used during the decon- 

tamination of personnel are connected t o  the  TA-3 Sewage 

Treatment Plant,  the inf luent  t o  and the e f f luent  from t h a t  

plant were" checked by R-7. Plutonium concentrations above bac- 

kground were not detected. 

5. Disposal of Possibly Contaminated Protect ive Clothing 

On October 15, 1981, HPT Supervisor A put a l l  the booties,  

smocks, towels, e tc . ,  tha t  had been put down the  laundry chutes 
i n  Wing 3 in to  p l a s t i c  bags and had them sent  for  on-site 

buri  el.  

Under ordinary circumstance 8 ,  booties  and other protect ive 

clothing from the  laundry chutes are bagged, the bags a re  mon- 

i tored and tagged, and shipped to  Santa Fe t o  the licensed com- 

mercial laundry under contract  with t h e  Laboratory. .Since 

under special  circumstances contaminated clothing might be a 

possible route f o r  of f - s i te  contamination, t h e  Invest igat ion 

Board b r i e f ly  examined the procedures used by R-1 i n  overseeing 

these operations. To date there has been no known spread of 
contamination of f -s i te  from contaminated clothing by way of the 

1 aundry . 
A discrepancy was noted, however, between a statement i n  

the CMB-1 Health and Safety Manual and the  requirements f o r  R-1 
personnel. The former s t a t e s  that  protect ive clothing contam- 

h a t e d  with a s  much a s  2x10 cpm may.be put d i r ec t ly  down the 
laundry chutes. The l a t t e r  s t a t e s  t h a t  laundry items with con- 

4 

t ami ne t i on l eve l  s between 

i n t o  p l a s t i c  bags before 
, Items with contamination 

disposed of as compactable 

6. Costs - 

2 5x10 and 5x10~  cpm shou1.d be p u t  
being put i n t o  the  laundry chutes. 

i n  excess of 5x103 cpm a re  t o  be 
radioactive waste. 

. .  
The costs of the incident cannot be estimated accurately. 

The t i m e  spent i n  decontaminating the  laborator ies  and i n  . . 
-43- 
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RavlewedLab Counsel 
Publicly Releasable 

MATERIAL STATE 

BDNPF/BDNPA Liquid 
(Bis dinitro propyl 
formal : Bis dinitro 
propyl acetal) 

I1NS (Hexa nitro 
stilbene ) 

Irganox 1010 

AMOUNT 
USED LOCATION 

< 6 l b  

P IIX -9 50 1) 

TA - 16 -340 
(2.5% in wx-3 

T A  -16-430 
wx -3 

Solid '< 10 g 
Powder 

Solid . < 0.2 Ib ' TA-16-340 

P BX -9 50 1) 
Powder (0.1% in WX-3 

TA-16-430 
wx-3 

Kerimide 601 Resin Solid Several TA - 16-2 07 
(Contains 5% free Blank or Pounds wx -3 
byethyl di aniline) Shaped 

Par t s  
T A  - 16-2 60 
wx-3 

T A  -16-2 80 
wx -3 

TA- 1 6 4  10 
wx-3 

USERS 

A nitroplasticizer mixed into explosive formula 
using usual precautions,. remote operation. Not 
used recently. 
The 9501 powder is pressed into shaped charges 
using usual precautions , remote operation. 

Wildred Hargrove, Z No. 52945, plus 4 techs. 
An explosive powder pressed into small pellets in 
various configurations for use in detonators, in 
rooms 110 and 112, with no extra precautions. 
They use lab coats and shoes changed out before 
leaving the building, washed in their own laundry. 
Emergency showers are available. Skin contact is 
avoided, to reduce reject percentaie. Most uses 
of this material a r e  presently discontinued. 

An antioxidant mixed into explosive formula using 
usual precautions, remote operation. Not used 
recently. 
The 9501 powder is pressed into shaped charges 
using usual precautions, remote operation. 

Prslxedes Lopez receives and stores parts. 

Blanks machined into shaped parts. Not much used. 
Finished parts a r e  bought directly now, but some 
old blanlrs are still on hand. 

Finished parts inspection (cushion for warhead). 

Assembly of parts into finished device. 
'8 
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AMOUNT 
MATERXAL STATE USED LOCATION 

Silastic 386 Catalyst Liquid c 5 grams TA-16-306 
(Stannous Octoate) w x - 3  

Silastic 386 Resin ' Liquid c200 g DO 

Silastic 386 Cured foam Solid < 200 g DO 
Rubber 

Sylgard 184 CuringAgent Liquid < 6 g r a m s  DO 

Sylgard 184 Encapsulating Liquid < 200 g DO 
Resin 

Sylgard 184 Cured resin Solid sheet < 200 g DO 

DPPE (Dimerized Sol id < 4 0 0 g  TA-9-21 
Phenyl Propargyl Powder wx-2 
Ether) 

Alumina Powder 
5% Palladium on Sol id 400 g DO 

DPPE + 5% Palladium Solid < 800 g DO 
on Alumina Powder 

B D N P F ~ D N P A  Liquid < 100 g TA -9-2 1 
(nis dinitro pro& wx -2 
formal : Uls dinitro 
propyl acetal) 

USERS 

' Richard Gutierrez, 2 No. 71037, plus' 4 teche. 
Mixed in pint container, inside lucite hood 3 ft. 
high, 2 ft. wide, 1.5 ft.'deep, using polyethylene 
gloves and coveralls. Skin contact is avoided. 

DO 

DO 
Taken from hood and poured into uppx. 1 foot diameter 
circular mold. No ventilation during pouring. 

DO 

DO I 

DO 

Mike Neary, Z No. 85645. Mixed in hood in room 
138. BP = 6OoC, melted and poured over 5% 
Palladium on Alumina support. 

DO 

Mike Neab ,  Z No. 85645. Coarse ground, then 
sieved in hood in room 138. Used throughout the 
building a s  an H getter in closed systems. 

A nitroplasticizer formerly used in explosives 
research. Not currently used. Some small samples 
still on liand in room 138. 
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Would it not be desirable t o  b o o  goma f a i r l y  exSoarlve masttrementr 
oa tho &.lrioal end rudioeotlva Oan%aPriMtiOfJ beform the neu plant  
goer into operertion? Yer!  



Lr ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 
LO8 ALAMOS. N E W  MEXICO 

OFFICE MEMORANDUM 
To : Harry 0. 'dhipple, Actlag Divioion Leader DATE: April 7, 1954 

VERIFtED UNCLASS!CIED 
POBLCLY RELEASABLE 
LANL Classification Group 

OJL4/00 

A8 indicated t o  you previoasly by telephone, the air sample collected 
on the Health Research Laboratory roof f r o m  0800-1620 4/5/54, ahoved e 
aigaificant increme in ac t iv i ty  over the routine aamplee collected practically 

determino the half-life and poasible origin of thlr contaahatian. 
time it is obriour that the foreigp ac t iv i ty  haa a half-life of several deye 
80 #at more counts are needed t o  identify the eopcce. 

C ~ t b A O l l 8 ~  8 b C e  2/19/54.. 'Phi8 8-16 i 8  now being counted twice to  
Up t o  this 

The magnitude of th io  incream appeare now t o  be about ten fold on the 
The tea rtationm, oporated by H-1 t o  detect  baa i s  oi inforputiaa attached, 

d p h c o a t a a i n a t i o n  asrociated with D-Buildiag demolition, col lect  air sample8 
during: the wrkkg hour8 of eaEh w. ch the morning of 4/6/54, the samples 
of the provioum deir from thoam atation. uare coontad for beta activity. The 
srpple collected at E B L d%iriag SgproriPately the 8 . ~ 0  period ehowd 8 mn- 
contratian in good w e a n e n t  with the tea, 
tlro period of 3/29 te  4/5 are given f o r  compari~on. 
peak indicate that a deeresrr t o  normal earironmemtrl backgroaad concentration 
o c c u r r d  i s  lesm thm 24 h- 

!&e elarea sampleo from H E L f o r  
Saiupler ioUoving tbe 

Sect& Leadm 
H-5 Teat Operations Section 

US J: Js 

FORM 2 I R  I S O M  0-8) 



AIEBORllE CONCENT3ATICEi COMNUNITY STATXOPJS, .APRIL 5 ,  1954 

Location Saspplinit Tine Concentration - c/re/~3 

1636 - 34th Street 0900-1605 59 

194 Abbey Street 0845-1555 67 

Contractor's Row (South Mesa) ,0910-1620 6 4  

0-~ idg .  ( TA-1) I '0834-1549 41 
.: 

Bear Foundry (TA-1) i 0832-1548 69 

VShop (TA-1) 0836-155 1 78 

%EIX&OUS~ 18 (=st of TA-1) 0840-1555 55 

I 

Gamma Bldg. 2oof 0825-1540 29 

861 - 43rd Street 0905-1615 62 

2 1 3 5 4  35th Street 0800-1700 * l o Q  

Average = 63 courrte/min./M3 



I 

A.XXi30FNE CONCEN!l'33ATIoBi H R .L ,9003' - W C H  29 - APBIL 7, 1954 

SamDlinz Time 

0800-1630 3/29 

1630 3/29 - 0800 3/30 
0800-1615 3/30 

1615 3/30 - 0800 3/31 
0800-1620 3/31 

1620 3/31 - 0800 411 

0800-1600 411 

1600 411 - 0800 412 
0800-163 412 

1630 412 - 1025 413 
1025-1710 413 

1710 413 - 0935 414 

0935-2230 414 

2230 414 - 0800 415 

0800-1620 4/5 

1620-2040 415 

2040 4/5 - 0800 416 

0800-1620 4/6 

1620 416 - 0800 417 

Concentration - counts/minute/d 
4.6 

Equigmen t Failed 

3 a 4  

. 3.2 

5.3 

6.0 

3 -9 

I 
3 

4.4 

B a 4  

Equipment Failed 

7.0 

Equipwent Failed 

6.1 

9 .? 

Average concentration o f  above 11 samples = 5.7 c/m/H: 

49 

36 

13 

4.7 

8.1 
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0001 
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ENVIRONMENTAL SURVEILLANCE AT LOS ALAMOS 
DURING 1978 

Environmental Surveillance Group 

ABSTRACT 

This report documents the environmental surveillance program conducted 
by the Los Alamos Scientific Laboratory (LASL) in 1978. Routine monitor- 
ing for radiation and radioactive or chemical substances is conducted on the 
Laboratory site and in the surrounding region to determine compliance with 
appropriate standards and permit early identification of possible un- 
desirable trends. Results and interpretation of the data for 1978 on 
penetrating radiation, chemical and radiochemical quality of ambient air, 
surface and ground water, municipal water supply, soils and sediments, 
food, and airborne and liquid effluents are includdd. Comparisons with ap- 
propriate standards and regulations or with background levels from natural 
or other non-LASL sources provide a basis for concluding that environmen- 
tal effects attributable to LASL operations are minor and cannot be con- 
sidered likely to result in any hazard to the population of the area. Results of 
several special studies provide documentation of some unique environmen- 
tal conditions in the LASL environs. 

I. INTRODUCTION 

This report documents results of the environmen- 
tal monitoring program conducted at the Los 
Alamos Scientific Laboratory (LASL) during 1978. 
In keeping with Department of Energy (DOE) and 
Laboratory intent to describe and document possi- 
ble influences of operations on the environment, this 
report provides data and interpretation of en- 
vironmental conditions in the vicinity of LASL. 

The Laboratory is administered by the University 
of California for DOE, under contract W-7405-ENG- 
36. The LASL environmental program, conducted 
by the Environmental Surveillance Group, is part of 
a continuing investigation and documentation 
program. 

Since its inception in 1943, the Laboratory's 
primary mission has been nuclear weapons research 
and development. National security programs in- 
clude weapons development, laser fusion, nuclear 

materials research, and laser isotope separation, as 
well as basic research in the areas of physics, 
chemistry, and engineering that support such 
programs. Research on peaceful uses of nuclear 
energy has included space applications, power reac- 
tor programs, magnetic fusion, and radiobiology and 
medicine. In more recent years other programs have 
been added in astrophysics, earth sciences, energy 
resources, nuclear fuel safeguards, lasers, and 
biomedical and environmental research. 

A unique combination of facilities, which con- 
tribute to the various research programs, exists at 
Los Alamos. These facilities include the 800 MeV 
proton accelerator, a tandem Van de Graaff ac- 
celerator, the Laser Laboratory, the Magnetic Fu- 
sion Laboratory, a flash radiographic facility, and a 
10 megawatt research reactor. Some of these 
facilities encourage participation and joint projects 
by researchers from other laboratories and research 
facilities. 
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In August 1977, the LASL site, encompassing 111 
km2, was dedicated as a National Environmental 
Research Park. The ultimate goal of this regional 
facility is to encourage environmental research that 
will contribute understanding of how man can best 
live in balance with nature while enjoying the 
benefits of technology. Park resources are made 
available to individuals and organizations outside of 
LASL for the purpose of facilitating self-supported 
research on those subjects deemed compatible with 
the LASL programmatic mission. 

A. Physical Setting 

The Los Alamos Scientific Laboratory and adja- 
cent residential areas of Los Alamos and White Rock 
are located in Los Alamos County in north-central 
New Mexico, about 100 km NNE of Albuquerque 
and 40 km NW of Santa Fe by air (Fig. 1). The 111 
km2 Laboratory site and adjacent communities are 
situated on the Pajarito Plateau. The Plateau con- 
sists of a series of mesas separated by deep canyons 
cut by intermittent streams that trend eastward 
from an altitude of about 2400 m at the flank of the 
Jemez Mountains to about ls00 m at the eastern 
margin where it terminates above the KO Grande 
valley. Most Laboratory and community develop- 
ments are confined to the mesa tops (see Fig. 2 and 
inside front cover). The surrounding land is essen- 
tially undeveloped with large tracts of land north, 
west, and south of the Laboratory site held by the 
US. Forest Service and US. Park Service (see land 
ownership map inside back cover). San Ildefonso In- 
dian lands border the Laboratory to the east. 

All Los Alamos County and vicinity locations 
references in this report are identified by the LASL 
Cartesian coordinate system, which is based on 
English units of measurement. This system is stan- 
dard throughout the Laboratory but is independent 
of the US. Geological Survey and New Mexico State 
Survey coordinate systems. The major coordinate 
markers shown on the maps are at  3.048 km (10 OOO 
f t )  intervals, but for' the purpose of this report are 
identified to the nearest 0.30 km (lo00 ft). The area 
within the LASL boundary is a controlled area 
because DOE has the option to completely restrict 
access. This control can be instituted when neces- 
sary. 

I 
I 

The canyons and mesas in the Laboratory area are 
underlain by the Bandelier Tuff composed of ashfall 
and ashflow pumice and rhyolite tuff that form the 
surface of the Pajarito Plateau. The tuff ranges from 
nonwelded to welded and is in excess of 300 m thick 
in the western part of the Pajarito Plateau and thins 
to about 80 m toward the east above the Rio Grande. 
It was deposited as a result of a major eruption of a 
volcano in the Jemez Mountains to the west about 
1.1-1.4 million years ago. 

'The tuffs lap onto the older volcanics of the 
Tschicoma Formation, which form the Jemez Moun- 
tains along the western edge of the Plateau and are 
underlain by the fanglomerate of the Puye Forma- 
tion in the central and eastern edge along the Rio 
Grande. The Chino Mesa basalts interfinger with 
the fanglomerate along the river. These formations 
overlie the siltstone/sandstone Tesuque Formation, 
which extends across the Rio Grande Valley, and are 
in excess of lo00 m thick. 

Los Alamos area surface water is primarily inter- 
mittent stream flow. Springs on the flanks of the 
Jemez Mountains supply base flow to the upper 
reaches of some canyons, but the amount is insuf- 
ficient to maintain surface flows across the 
Laboratory area before it is depleted by evaporation, 
transpiration, and infiltration. Runoff from heavy 
thunderstorms or heavy snowmelt reaches the Rio 
Grande several times a year. Effluents from sanitary 
sewage, industrial waste treatment plants, and cool- 
ing tower blowdown are released to some canyons at  
rates sufficient to maintain surface flows for as long 
as 1.5 km. 

Ground water occurs in three modes in the Los 
Alamos area: (1) water in shallow alluvium in the 
canyons, (2) perched water in basalt, and (3) the 
main aquifer of the Los Alamos area. 

Intermittent stream flows in canyons of the 
Plateau have deposited alluvium that ranges from 
less than 1 m to as much as 30 m in thickness. The 
alluvium is quite permeable in contrast to the un- 
derlying volcanic tuff and sediments. The intermit- 
tent runoff in the canyons infiltrates the alluvium 
until its downward movement is impeded by the less 
permeable tuff and volcanic sediment. This results 
in a shallow alluvial ground water body that moves 



Regional location of Loe Alomos. 
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downgradient in the 
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ahvium.''As water .in' t 

luvium moves downgradient, it  is depleted by 
evapotranspiration and movement into underlying 
volcanics.1 

In lower Los Alamos and Pueblo Canyons a small 
local body of perched water is formed in the basalts 
by water infiltrating from the alluvium into underly- 
ing volcanics. This perched water discharges into 
Los Alamos Canyon west of the Rio Grande. This is 
the only perched water body beneath the Plateau in 
the main aquifer. 

The main aquifer of the Los Alamos area is the 
only aquifer in the area capable of serving as a 
municipal water supply. The surface of the aquifer 
rises westward from the Rio Grande within the Tesu- 
que Formation into the lower part of the Puye For- 
mation beneath the central and western part of the 
plateau. Depth to the aquifer decreases from 360 m 
along the western margin of the Plateau to about 180 
m at the eastern margin. The water is under water 
table conditions in the western and central part of 
the plateau and under artesian conditions in the 
eastern part and along the Rio Grande.2 

The major recharge area to the main aquifer is the 
intermountain basin of the Valles Caldera. The 
water table in the caldera is near land surface. The 
underlying lake sediment and volcanics are highly 
permeable and recharge the aquifer through 
Tschicoma Formation interflow breccias and the 
Tesuque Formation. The Rio Grande receives 
ground water discharge from springs fed by the main 
aquifer. The 18.4 km reach of the river between 
Otowi Bridge and the mouth of Rito de Frijoles 
receives an estimated 5.3 to 6.8 X 106 m3 annually 
from the aquifer. 

C. Meteorology 

Los Alamos has a semiarid, continental mountain 
climate. The average annual precipitation of 46 cm 
is accounted for by warm-season orographic convec- 
tive rain showers and winter migratory storms.' 
Seventy-five per cent of the annual total moisture 
falls between May and October, primarily as 
thunderstorms. Peak shower activity is in August. 
Winter precipitation falls primarily as snow, with 
annual accumulations of about 1.3 m. 

Summers are cool and pleasant. Maximum 
temperatures are generally below 32"C, and a large 
diurnal variation keeps nocturnal temperatures in 
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temperatures are typical- 
ly in the range from -10°C to 5°C. Many winter. 
days are clear with light winds, and strong solar 
radiation makes conditions quite comfortable even 
when air temperatures are cold. A single heating 
degree day equals 18.3"C minus the average of the 
daily maximum and minimum temperatures. The 
average total heating degree days per year between 
1951 and 1978 was 3528°C days, with January ac- 
counting for over 622"Cdays. Summaries of the 1978 
weather and climatological data from 1951 through 
1978 are presented in Table E-I and Fig. 3. 

Major spatial variation of surface winds in Los 
Alamos is caused by the unusual terrain. Under 
moderate and strong atmospheric pressure dif- 
ferences, flow is channeled by the major terrain 
features. Under weak pressure differences, a distinct 
daily wind cycle exists. The interaction of these two 
patterns gives rise to a westerly flow predominance 
on the western part of the Laboratory site and a 
southerly component a t  the east end of the mesas. 

Historically, no tornadoes have been reported in 
Los Alamos County. Lightning, however, is common 
in the vicinity of the Pajarito Plateau. Local 
climatological records indicate an average of 62 
thunderstorm-days per year. Lightning protection is 
an important consideration applied to each facility, 
at  LASL. 

D. Demographics 

h s  Alamos County is demographically different 
from the surrounding area. With a population es- 
timated a t  19 600, it is chhacteristically urban in 
nature, surrounded by more rural communities rely- 
ing on farming and cattle and sheep herding, 
primarily in the valley areas. Two residential and 
related commercial areas exist in the county (see 
Fig. 4 and inside -back cover). Los Alamos, the 
original area of development, has an estimated pop- 
ulation of 13 300, while White Rock has about 6300 
residents. Commuting and general traffic are served 
by State Road 4, which runs through White Rock, 
and Loop 4, which runs through Los Alamos (see 
Fig. 4). Two federally owned roads, East Jemez and 
Pajarito Roads, cross this site and are normally open 
to public use. About one third of those employed in 
Los Alamos commute from other counties. Popula- 
tion estimates for 1978 place 105 OOO people within 
an 80 km radius of Los Alamos. 
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E. Waste Disposal 

LASL's activities are carried out in 30 active 
technical areas (TA) distributed over the site (see 
Fig. 4). Wastes requiring disposal are generated at  
virtually all these locations. Sanitary sewage is 
treated by a number of plants employing conven- 
tional secondary treatment processee or by septic 
tanks. Uncontaminated solid waste is disposed in a 
County-operated landfill located within the 
Laboratory boundary. Nonradioactive airborne ef- 
fluents include combustion products from the power 
and steam plants, vapors of fumes from numerous 
local exhaust systems such as chemistry laboratory 
hoods, and burning of high explosives wastes. 

Most of the liquid radioactive or chemical 
laboratory waste is routed to one of two waste treat- 
ment facilities by a collection system that is in- 
dependent of the sanitary sewage system. The 
balance of such wastes from remote locations is ac- 

cumulated in holding tanks and periodically col- 
lected and transported to the treatment plants for 
processing. Radioactivity is removed at the treat- 
ment plants by physiochemical processes that 
produce a concentrated sludge subsequently 
handled as solid radioactive waste. The treated ef- 
fluents are released to canyons. 

Between 90% and 95% of the total radioactively 
contaminated solid waste volume from the 
Laboratory is disposed of by burial at the waste dis- 
posal area, TA-54. The remaining 5-10% is classed 
as transuranic waste and stored retrievably. En- 

% vironmental containment is provided by the dry 
geologic formations of the burial ground. 

Airborne radioactive effluents are discharged from 
a number of facilities after receiving appropriate 
treatment such as filtration for particulates, 
catalytic conversion and adsorption of tritium, or 
decay time for short-lived activation gases. 
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LASL technical areas and adjacent community mas. 
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F. Environmental Monitoring 

Routine monitoring of radiation, radioactive 
materials, and chemical substances is conducted on. 

. the Laboratory site and in the surrounding region to 
assure compliance with appropriate standards, iden- 
tify possible undesirable trends, inform the public, 
and contribute to general environmental knowledge. 
This monitoring in the environment serves as a 
check on specific effluent release points such aa the 

radioactive waste treatment plants and various 
stacks a t  nuclear research facilities. 

Exposure from external penetrating radiation 
(primarily gamma radiation) in the LASL environs 
is monitored a t  stations equipped with ther- 
moluminescent dosimeters (TLD). Atmospheric 
radioactivity samples are collected monthly at  con- 
tinuously operating air sample stations in Los 
Alamos County and vicinity. Monitoring for surface 
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and ground water radioactivity provides routine sur- 
veillance of the possible dispersion of effluents from 
LASL operations, while regional surface waters 
within 75 km of LASL are sampled to ascertain 
natural levels of radioactivity in water of the area. 
Soil and sediment samples are also collected from 
the area for analysis. Sampling stations in Los 
Alamos County and the Rio Grande Valley are used 
to monitor locally produced foodstuffs, principally 
fruits and vegetables. 

11. SUMMARY 

This report presents the results of LASL en- 
vironmental monitoring programs for 1978. Data 
and interpretive comparisons are included for: 

openetrating radiation 
. .radioactivity in air, water, soil, and foodstuffs 

.radioactivity in airborne and liquid effluents 
ochemical contaminants in airborne and liquid ef- 

.chemical and radiochemical quality of water sup- 
fluents 

PlY 

Several special studies on environmental conditions 
at  Los Alamos are summarized. 

Penetrating radiation in the Log Alamos area out- 
side the LASL boundary averaged 108 mrem/yr from 
multiple sources of natural radiation; LASL opera- 
tions did not contribute to the total. Penetrating 
radiation at  onsite locations near facilities emitting 
radiation reached a maximum of about 700 
mrem/yr. The annual mean concentration of 
tritiated water vapor in air a t  perimeter locations 
was 13 X 10-12 p Cilrna, about 9 X 10-12 pCi/ml 
higher than background measured at  regional sta- 
tions, showing some effect of laboratory effluents. 
The mean concentration a t  perimeter locations is 
about 0.007% of the applicable uncontrolled area 
concentration guide (CG). 

Uncontrolled area concentration guides represent 
levels of radioactivity considered acceptable in air 
breathed or water consumed by members of the 
public and were derived to insure that continuous 
breathing of air or drinking of water containing 
radioactivity at  the CG levels would not cause 
human radiation doses exceeding the Radiation 
Protection Standards (see Appendix A). However, 
the CGs do not account for concentration 
mechanisms that may exist in environmental media. 

8 

Consequently, other media such as sediments, soils, 
and foods are monitored. 

Atmospheric long-lived gross alpha and gross beta 
mean concentrations in the LASL environs were 1.5 
X 10-15 and 86 X 10-15 pCi/ml, respectively, 
2.4% and 0.09% of their respective uncontrolled area 
CGs. Gross beta activity was elevated during March 
and December, shortly after detonations of at- 
mospheric nuclear devices by the People's Republic 

I of China. The maximum beta activity concentra- 
tions were less than 0.6% of the appropriate CG. The 
atmospheric 239Pu mean concentration offsite in the 
LASL environs was about 80 X 10-18 pCi/ml, 
which was 0.13% of the uncontrolled area CG. The 
airborne radioactive effluents of possible concern 
were the air activation products 41Ar, 11C, 13N, and 
150, released from the research reactor (TA-2) and 
the linear accelerator at  the Los Alamos Meson 
Physics Facility (LAMPF, TA-53). Concentrations 
for these isotopes a t  occupied locations were 
theoretically calculated using atmospheric disper- 
sion models in order to estimate doses. Measured 
doses at  the Laboratory boundary north of LAMPF 
indicate that the theoretically calculated concentra- 
tions probably overestimate actual concentrations. 

Radiation doses to members of the public (-0.1 
mrem/yr or greater) attributable to radioactive air- 
borne effluents from LASL operations were 
calculated from these measured or theoretically es- 
timated concentrations or from penetrating radia- 
tion measurements. Such calculations indicate that 
maximum doses to people at  occupied locations 
could be as high as 0.7 mrem/yr from 41Ar [0.14% of 
the DOE Radiation Protection Standard (RPS), see 
Table A-111, and 3.8 mrem/yr from combined 11C, 
13N, and 150 (0.76% of the RPS). The estimated 
total whole body population dose attributable to 
LASL operations for residents of Los Alamos County 
was 10.5 man-rem or about 0.44% of the population 
dose due to normally present background radiation 
and about 0.52% of the population dose received 
from medical radiation (diagnostic x-rays only). 

No pathways to humans were identified for 
radioactivity in treated liquid effluents. All water af- 
fected by such effluents contained radioactivity at 
levels well below appropriate CGs. No pathways for 
sediments in liquid waste discharge areas were iden- 
tified. Analyses of fish from the Cochiti Reservoir 
showed no measurable concentrations of activity at- 
tributable to Laboratory Qperations. 
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site would have received <0.5 mrem/yr from one 
technical area where radiation emitting experiments 
are carried out. Two possible food pathways, involv- 
ing honey and venison, could have resulted in doses 
of <4 mrem/yr to a few people. 

The water supply met all applicable US En- 
vironmental Protection Agency (EPA) and New 
Mexico Environmental Improvement Division 
(NMEID) chemical quality and radioactivity stan- 
dards. The integrity of the geological formations 
protecting the deep groundwater aquifer was con- 
firmed by the lack of any measurements indicative 

of non-natural radioactivity or chemical contamina- 
tion in the municipal water supply sources. 

Nonradioactive airborne effluents from sources in- 
cluding a power plant, steam plants, an asphalt 
plant, a beryllium shop, and experiments utilizing 
high explosives were well within environmental 
quality standards. Effluents from 6 of 10 sanitary 
sewage plants operating under provisions of EPA 
permits exceeded one or more permit limits during 
at  least one month of the year. Industrial effluents 
from 104 sources came under provisions of an EPA 
NPDES permit during October 1978. Data on the 
quality of these effluents are presented. 

111. MONITORING RESULTS 

A. Radiation and Radioactivity 

1. Penetrating Radiation 

Levels of penetrating radiation, including x and gamma rays from cosmic, terrestrial, 
and man-made sources in the Los Alamos area are monitored with thermoluminescent 
dosimeters deployed in two independent networks. The environmental network consists of 
50 locations divided into three groups (Fig. 5). Three of these locations are 28 to 44 lam from 
the Laboratory boundaries in the neighboring communities of Espaiola, Pojoaque, and 
Santa Fe, and form the regional group (Fig. 1). The perimeter group consists of 16 
dosimeters placed within 4 km of the boundary. Thirty-one locations within LASL boun- 
daries are classed as the onsite group. The dosimeters are changed each calendar quarter. 
The second network consists of 25 locations, all within LASL boundaries. This network was 
established to monitor radioactivity of the gaseous effluent from LAMPF a t  ground level 
approximately 1 km from the stack. The dosimeters are changed in accordance with the 
operating schedule of LAMPF. No measurements at regional or perimeter locations in the 
environmental network for any calendar quarter showed any eta tistically discernible in- 
crease in radiation levels that could be attributed to LASL operations. The LAMPF 
network showed an increase of 13.7 f 1.4 mredyr at the LASL boundary north of the 
LAMPF facility. Table I summarizes the annual total doses by the regional, perimeter, on- 
site, and LAMPF groups for 1978. 

Natural penetrating radiation background has 
two components. The natural terrestrial component 
results from the decay of 4oK and the radioactive 
daughters from the decay chains of 232Th and 238U. 
The cosmic component includes both photon radia- 
tion and neutrons. The thermoluminescent 
dosimeters used in the LASL monitoring program 
(TLD-IOOQ) are insensitive to neutrons so neutron 
contribution to natural background radiation was 
not measured and, therefore, will be excluded from 
this discussion. The cosmic ionizing radiation level 
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increases with elevation because of reduction in the 
shielding effect of the atmosphere. At sea level it 
averages between 25 and 30 mrem/yr. Los Alamos, 
with a mean elevation of about 2.2 km, receives 
about 60 mrem/yr from the cosmic component. The 
regional monitoring locations, ranging from about 
1.7 km elevation at  Pojoaque to about 2.1 km at 
Santa Fe, receive from 50-60 mrem/yr.3 

In contrast to this fairly constant cosmic compo- 
nent, the dose from the natural terrestrial compo- 
nent in the Los Alamos area is highly variable. The 
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Thermoluminescent dosimeter (TLD) and air sampler locations on or near the LASL site. 

temporal variation a t  any particular location (Fig. 5) 
is about 15-25% because of variations in soil 
moisture content and snow cover.3 There is also 
spatial variation because of different soil and rock 
types in the area.4 These natural sources of variation 
make it difficult to detect any increases in the radia- 
tion level from man-made sources, especially if the 
magnitude of such an increase is small compared to 
natural fluctuations. 

In order to discriminate between these man-made 
and natural components of variation, data were used 

' 10 

from two different dosimeter configurations at each 
LAMPF network location. One measures total 
penetrating radiation, both cosmic and terrestrial. 
The second is shielded from below with enough lead 
to eliminate about 90% of the direct terrestrial 
gamma-ray component and from above by enough 
Lucite to eliminate virtually all beta particles and 
positrons (whether from natural sources or from 
LAMPF operations). Gamma rays from annihila- 
tion of positrons and electrons can penetrate the 
Lucite. 



TABLE1 

E X " A L  PENETRATING RADIATION 
DURING 1978 

Dose ( m m )  
Group Minimum Maximum Average 

Regional 74.f 5 96.f 6 84.f 22 
Perimeter 82.f 6 135.f6 108.f29 
Onsite 97.f 5 681.f 13 160.f 212 
LAMPFa 81.f5 127.f 7 llO.f 10 

~ ~~~~~~ 

aExtrapolated from data obtained during the fourth 
calendar quarter when the LAMPF network was 
completed. 

Three of the locations in the LAMPF TLD 
network are 7.5 to 9 km from LAMPF in similar ter- 

2. Air \ 

Worldwide background atmospheric radioactivity is composed of fallout from at- 
mospheric nuclear weapons tests, natural radioactive constituents in dust from the earth's 
surface, and radioactive materials resulting from interactions with cosmic radiation. Air is 
routinely sampled at several locations on Laboratory land, along the Laboratory perimeter, 
and in distant areas to determine the existence and composition of any,contributions to 
radionuclide levels from Laboratory operations. During 1978, no statistically significant 
difference was observed between the atmospheric concentrations of gross alpha, gross beta, 
americium, plutonium, and uranium measured at sampling locations along the Laboratory 
perimeter and those measured in distant areas. This indicates Laboratory contributions to 
concentrations of these contaminants were less than the local variability in background 
levels. Tritiated water vapor (HTO) concentrations at perimeter and onsite stations were 
about three and four times higher, respectively, than regional background HTO levels and 
are attributable to the Laboratory's HTO stack effluents. Elevated levels of airborne ac- 
tivity from short-lived fission products were detected for short periods of time following 
nuclear atmospheric detonations by the People's Republic of China on March 14 and 
December 14. 

a. General. Atmospheric radioactivity samples 
were collected at  25 continuously operating air 
sampling stations in Los Alamos County and 
vicinity. Onsite and perimeter station locations are 
shown in Fig. 5 and identified by map coordinates 
(Table E-VI). Perimeter stations are 0 to 4 km from 
the Laboratory boundary. The regional monitoring 
stations, located 28 to 44 km from the Laboratory at  
Espaiiola, Pojoaque, and Santa Fe (Fig. 6)' serve as 
reference points in determining the regional 
background for atmospheric radioactivity. 

rain. These three locations are not influenced by any 
laboratory radiation sources and are used as 
background locations. By comparing ratios of un- 
shielded to shielded doses recorded during the same 
period at  the background locations and at each field 
location in the LAMPF network, the component of 
the total penetrating dose due to LAMPF operations 
can be determined for each field location. 

Because the TLD dosimeters used in the LAMPF 
network are insensitive to neutrons, independent 
neutron measurements with sensitive portable 
equipment were made a t  the nearest boundary to 
LAMPF (0.8 km north). With all LAMPF targets in 
use and a beam current of about 40% of the max- 
imum planned current, the neutron dose rate in- 
crease at  this location is less than 0.1 mrem/yr. 
When full power is eventually reached, the dose rate 
due to LAMPF produced neutrons will be less than 
0.2 mremlyr. 

When interpreting data from thie air sampling 
program, one must first be aware of natural and fall- 
out radioactivity levele and their fluctuations. 
Worldwide background atmospheric radioactivity is 
largely composed of fallout from atmospheric 
nuclear weapons tests, natural radioactive con- 
stituents in dust from the decay chains of 232Th, 
238U, and materials resulting from interactions with 
cosmic radiation, such as tritiated water vapor. 
Because suspended particulates are mostly from soil 
resuspension, there are large temporal fluctuations 
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in radioactivity concentrations as a result of chang- 
ing meteorological conditions. Periods of high winds, 
resulting in relatively high suspended particulate 
concentrations, contrast with periods of heavy 
precipitation, which remove much of the suspended 
mass. Spatial variations may be dependent on these 
same factors. Previous measurements of background 
atmospheric radioactivity concentrations are sum- 
marized in Table E-111 and are useful in interpreting 
the air sampling data. 

b. Chinese Fallout Monitoring. Two a t -  
mospheric nuclear tests by the People's Republic of 
China were conducted over their Lop Nor testing 
area in southwest China. Both tests (March 14 and 
December 14) were reported to be nuclear devices 
with explosive power equivalent to approximately 20 
000 tons of TNT. Radioactive materials were in- 
jected into the troposphere and stratosphere over the 
mid-latitudes of the northern hemisphere by the 
above-ground detonations. Prevailing air currents 
then carried the airborne radioactive materials to 
the North American continent where the radioactive 
debris slowly dropped to the earth's surface as fall- 
out. 

After each explosion, supplementary sampling 
was initiated to measure the fallout. Daily par- 
ticulate samples were taken at  the Occupational 
Health Laboratory (NO50 E040) and a t  the offsite 
station at  Espaiiola, 28 km distant from the 
Laboratory (see Fig. 6). The highest observed long- 
lived (counted after 7 to 10 days), gross beta con- 
centration for the March 14 test was 570 (f70) 
x10-15 pCi/ml and for the December 14 test was 
190 ( f 2 0 )  x 10-15 pCi/ml. These concentrations. 
are 0.6% and 0.2%, respectively, of the uncontrolled 
area CG for 1311. Qualitative gamma spectral 
analyses of the atmospheric particulate samples 
showed the presence of fresh fission products (e.g., 
l41Ce, 1311, 95Zr) from the detonations. Tables E- 
IV and E-V contain all data collected during the 
special Chinese fallout monitoring programs. 

c.  Annual Groee Alpha and Groee Beta  
Radioactivity. The annual average 4-wk gross 
alpha and gross beta concentrations are summarized 
in Table I1 and are shown in detail in Table E-VII. 
Temporal variations in long-lived gross beta con- 
centrations (Fig. 7) were observed during the year. 
The elevated activity during the spring was typical 

of that observed during most springs when mixing of 
the stratosphere with the troposphere causes in- 
creased fallout of particulates. 

Data plotted in Fig. 7 also show that there were no 
significant differences in atmospheric gross beta 
concentrations among the regional, perimeter, and 
onsite sampling stations this year. There have been 
no statistically significant differences over the past 
six years. This lack of statistically significant dif- 
ferences in concentrations indicates that Laboratory 
operations have negligible influence on the ambient 
atmospheric radioactivity in the Los Alamos vicinity 
and suggests that this radioactivity originates from 
widespread sources-fallout from nuclear test 
detonations and naturally occurring materials-and 
not from a localized source such as the Laboratory. 

d. Tritium. Atmospheric tritiated water con- 
centrations for each station for 1978 are summarized 
in Table I1 and shown in detail in Table E-VIII. The 
relatively higher levels observed at  the Los Alamos 
airport (station 8) and TA-21 (station 15) are similar 
to those observed in previous years and are at- 
tributable to stack effluents from nearby TA-21. The 
relatively higher concentrations at TA-54 (station 
22) result from evapotranspiration of buried tritium- 
contaminated wastes at  this site. The annual mean 
for the onsite stations is statistically higher (at a 
>99% confidence level) than the regional and 
perimeter means. The higher value reflects tritium 
releases from Laboratory operations (see Sec. 
III.A.6). The annual mean atmospheric tritium con- 
centrations for the perimeter and onsite stations are 
shown in Fig. 8. The highest annual mean of 57 
(f74) pCi/m3 was at  TA-54 (station 22). 

e. Plutonium. The annual average 238Pu and 
239Pu concentrations for each station are sum- 
marized in Table I1 and listed in Table E-IX. Prac- 
tically all 238Pu concentrations were less than the 
minimum detectable limit of 2 X 10-18 pcilmi; 
23% concentrations were comparable to 1977 data 
and showed no anomolies. The regional, perimeter, 
and onsite group 239Pu means are statistically in- 
distinguishable from one another, indicating 
Laboratory contributions of 239Pu to the at- 
mosphere are a t  background levels. 

' IL 
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Monthly avemge long-lived gross beta mdiooctivity, 1973-1978, by sampling gtation groups. 

f. Uranium and Americium. The 1978 at- 
mospheric uranium concentrations are summarized 
in Table 11 and listed in Table E-X. The uranium 
concentrations are dependent on the immediate en- 
vironment of the sampling station. Those stations 
with higher annual averages and maximum values 
were all located in dusty areas where a higher filter 
dust loading accounts for the collection of more 
natural crustal-abundance of uranium. The annual 
averages of the stations are typical of regional 
average background atmospheric uranium con- 

centrations (Table E-III). There were no statistically 
significant (at a >99% confidence level) temporal or 
geographical differences among the regional, 
perimeter, and onsite station groups. 

The 1978 atmospheric americium concentrations 
are summarized in Table II and listed in Table E- 
XI. All data were below the analytical detection 
limit, so no statistical analysis was made. Only 0.034 
pCi of 241Am (Table E-XXI) was released to the at- 
mosphere from LASL during 1978. 
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TABLE I1 

SUMMARY OF ANNUAL ATMOSPHERIC RADIOACTIVITY MONITORING 

Analysis 

Gross Alpha 

Gross Beta 

Tritiated 
Water Vapor 

zs8Pu 

241Am 

Composite 
Group 

Regional 
Perimeter 
Onsite 

Regional 
Perimeter 
Onsite 

Regional 
Perimeter 
Onsite 

Regional 
Perimeter 
Onsite 

Regional 
Perimeter 
Onsite 

Regional 
Perimeter 
Onsite 

Uranium (total) Regional 
Perimeter 
Onsite 

units 
Maximum 
Observed 

Minimum 
Observed 

Annual 
Mean 

Mean As 
9'0 CG 

lo-" pCi/ml 
pCi/ml 

10-15 pci/ml 

10-15 pci/mj 
pCi/ml 
pCi/md 

lo-" pCi/ml 
lo-" pCi/mE 

pCi/ml 

10-18 pci/ma 
pCi/ml 
pCi/md 

1O-l8 pCi/ml 
pCi/md 
pCi/ml 

pCi/ml 
10- pCi/md 
lo-'' pCi/ml 

1.9 f 0.8 
6.8 f 3.2 
4.6 f 2.0 

200 f 60 
240 f 60 
440 f 120 

19 f 6  
107 f 34 
118 f 38 

-1.1 f 1.6 
-0.1 f 1.9 

8.8 f 3.2 

44 f 81 
79 f 14 

153 f 13 

0.3 f 3.6 
7.4 f 15 
4.2 f 4.8 

184 f 38 
238 f 49 
177 f 40 

-0.3 f 0.1 
-0.0 f 0.1 
-0.1 f 0 . 6  

9 f 2  
13 f 3  
4 f l  

. 0.2 f 0 . 6  
0.6 f 0.2 
0.1 f 0.6 

-4.5 f 4.8 
-4.7 f 3.9 
-4.7 f 2.3 

1.2 f 1.5 
-0.6 f 1.4 
-0.5 f 1.3 

-2.0 f 9.1 
-2.7 f6.4 
-3.3 f 4.8 

34 f 18 
19 f 22 
16 f 21 

0.9 f 0.9 
1.5 f 1.9 
1.5 f 2.0 

72 f 102 
86 f 108 
83 f 109 

4 f 9  
13 f 33 
18 f 48 

-2.3 f 1.3 
-1.8 f 1.3 
-1.2 f 3.7 

20 f 39 
27 f 43 
32. f 67 

-0.5 f 2.2 
0.5 f 6.7 
0.1 f 4.2 

102 f 94 
74 f 88 
68 f 66 

1.6 
2.4 
0.1 

0.07 
0.09 
0.002 

0.002 
0.007 
0.0004 

0.00 
0.00 
0.00 

0.034 
0.044 
0.0016 

0.00000 
0.00026 
0.000002 

0.0011 
0.0008 
O.ooOo3 

See footnotes in Tables E-VI1 (gross alpha and beta), E-VI11 (tritiated water vapor), E-IX 
(238Pu and 239Pu), E-X (uranium), and E-XI (241Am) for minimum detectable limits, 
Concentration Guide values, and other pertinent information. 

. 3 .  Radioactivity in Surface and Ground Waters 

Surface and ground waters are monitored to provide routine surveillance of potential dis- 
persion of radionuclides from LASL operations. The results of these analyses are compared 
to DOE CGs (see Appendix A) as an  indication of the very small amounts of radionuclides in 
the environment. The results of the 1978 radiochemical quality analyses of water from 
regional, perimeter, water supply, and onsite non-effluent release areas indicate no effect 
from effluent releases from LASL. Waters in the onsite liquid effluent release areas contain 
trace amounts of radioactivity. These onsite waters are not a source of industrial, 
agricultural, or municipal water supplies. 
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a Regionul and Perimeter Wateru. Analyses of 
surface and ground waters from regional and 
perimeter stations reflect base line levels of radioac- 
tivity in the areas outside the LASL boundaries. 
However, the CGs do not account for concentration 
mechanisms that may exist in environmental media. 
Consequently, other media such as sediments, soils, 
and foods are monitored. Regional surface waters 
were collected within 75 km of LASL from six sta- 
tions on the Rio Grande, Rio Chama, and Jemez 
River (Fig. 6, Table E-XII). Samples were also col- 

N300 

N200 

NlOO 

0 

S I 0 0  

s200 

S300 

. .. 

lected from five perimeter stations located within 
about 4 km of the LASL boundaries and from 26 sta- 
tions in White Rock Canyon of the Rio Grande (Fig. 
9, Table E-XII). Excluded from this discussion is 
Acid-Pueblo Canyon, a former release area for in- 
dustrial liquid waste, which has four offsite stations 
and three onsite stations (Fig. 9). As a known release 
area and for hydrologic continuity, the monitoring 
results in Acid-Pueblo Canyon are discussed in the 
following section concerning onsite surface and 
ground waters. Detailed data from the regional and 

I; 

i 
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Surface and ground water sampling locations on or near the LASL site. 
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perimeter stations are in Tables E-XIII and E-XIV, 
respectively (see Appendix B.3 for methods of collec- 
tion, analyses, and reporting of water data). A com- 
parison of the maximum concentrations found in 
these waters with CGs for uncontrolled areas is given 
in Table III. 

Radionuclide concentrations in surface and 
ground waters from the six regional and five 
perimeter stations are low and have shown no effect 
from release of liquid effluents at  LASL: Plutonium 
concentrations are near detection limits. The con- 
centrations are well below CGs for uncontrolled 
areas. 

b. Water Supply. The municipal and industrial 
water supply for the Laboratory and community is 
from 15 deep wells (in 3 well fields) and one gallery 
(underground collection basin for spring discharge). 
The wells are located on the Pajarito Plateau and in 
canyons east of the Laboratory (Fig. 9). The water is 
pumped from the main aquifer, which lies at  a depth 
of about 350 m below the surface of the plateau. The 
gallery discharges from a perched water zone in the 
volcanics west of the plateau. During 1978 produc- 
tion from the wells and gallery was about 5.6 X 
1061113, with the wells furnishing about 97% of the 
total production and the gallery about 3%. Water 
samples were collected from the wells and gallery 
and a t  5 stations on the distribution system. The 5 
stations on the distribution system h e  located 
within the Laboratory and community (Fig. 9, Table 
E-XII). 

Detailed radiochemical analyses from the wells, 
gallery, and distribution system are presented in 
Table E-XV. A comparison of maximum concentra- 
tions found in these waters with the EPA National 
Interim Primary Drinking Water Standards9 is 
given in Table IV. 

Radioactivity occurring in the water supply is low 
and naturally occurring. Plutonium is below detec- 
tion limits. Samples from the water distribution 
system showed gross alpha activity lower than the 
EPA screening limit (see Appendix A) even though 
one well (LA-lB, Los Alamos field) contained 
natural alpha activity about 40% greater than the 
screening limit. Dilution by water from the wells 
resulta in concentrations a t  points of use that meet 
the EPA criteria for municipal supply without re- 
quiring further detailed analyses. 

c. Onsite Surface and Ground Waters. The on- 
site sampling stations are grouped according to areas 
that are not located in effluent release areas and 
those located in areas that receive or have received 
industrial liquid effluents. The onsite noneffluent 
release areas consist of seven test wells completed 
into the main aquifer, and three surface water 
sources (Fig.  9;  Tab le  E-XII ) .  Detailed 
radiochemical analyses are shown in Table E-XVI. 
The maximum concentration of radioactivity at  the 
ten stations is in Table V. The concentrations were 
low, near or below detection limits, and well below 
CGs for controlled areas. 

2 .  

- 
TABLE I11 

MAXIMUM RADIOACMWTY CONCENTRATIONS IN 
REGIONAL AND PERIMETER WATERS 

Analyses 

3H 
'37cs 
23% 
239 pu 
Gross Alpha 
Gross Beta 
Total U 

Unite 
LLCUd Regional 

10-6 
10-9 
10 -9 
10-9 
10-9 
10-9 
Pel1 

3.6 

<0.03 
<0.02 
5.2 
24 
4.5 

< 140 

Perimeter 
Five ' White 

Stations Rock Canyon 

1.4 1.3 

<0.02 <0.02 
<0.03 <0.02 
6.3 13 
8.7 18 
14 20 

< 100 < 120 

CG for 
Uncontrolled 

Areas 

3000 
30 000 
5Ooo 
5000 
5000 
300 
1800 
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TABLE IV 

MAXIMUM RADIOACTIVITY CONCENTRATIONS IN 
WATER SUPPLY 

Unite Wells and Distribution EPA 
Analysis ~ C i / d  Gallery System NIPDWRa 

3H 10 -6 0.6 1.2 20 

23Pu 10-9 <0.01 <0.01 
239 pu 10-9 <0.01 <0.01 7.5 
Gross Alpha 7.0 2.9 5 
Gross Beta 10 -9 5.2 5.9 _-- 
Total U Id1 6.3 4.2 1800 

200 
7.5 

137 Cs 10-9 <80 , 

a Environmental Protection Agency's National Interim Primary Drinking Water Regulations. 

TABLE V 

MAXIMUM RADIOACTIVITY IN ONSITE WATERS IN 
AREAS NOT RECEIVING EFFLUENTS 

Units omitel CGe for 
Analysis ( p C I / d )  Non-Emuemt Area Controlled Areae 

3H 10-6 
l3l cs 10-9 
23Pu 10-9 
239 p,, 10-9 

Gross Beta 10-9 
Total U Pd1 

Gross Alpha 

Canyons that receive or have received industrial 
effluents are Acid-Pueblo, DP-Los Alamos, Sandia, 
and Mortandad. Samples were collected from sur- 
face water stations or shallow observation holes com- 
pleted in the alluvium. Surface water in .these can- 
yons infiltrates into the alluvium before leaving the 
LASL boundaries (Fig. 9, Table E-XII). The max- 
imum concentration of radioactivity in each of the 
four canyons is given in Table VI. Radioactivity 
observed in Acid-Pueblo Canyon (7 stations) results 
from residuals of treated and untreated radioactive 
liquid. waste effluents released into the canyon 

4.2 100 OOO 
70 4ooOoo 
co.01 100OOO 

0.01 1OOOoo 
2.3 100OOO 

17.0 10 Ooo 
2.4 6oOoo 

before 1964 (Table E-XVI). Radionuclides that were 
adsorbed by channel sedimenta are now being 
resuspended by runoff and municipal sanitary ef- 
fluents. 

Sandia Canyon (3 stations) receives cooling tower 
blowdown from the TA-3 power plant and some 
sanitary effluent from the TA-3 areas. Analyses of 
samples from this canyon show no release of 
radionuclides to the environment (Table E-XVI). 

DP-Los Alamos Canyon (8 stations) receives in- 
dustrial effluents that contain low levels of 
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TABLE VI 

MAXIMUM RADIOACTIVITY CONCENTRATIONS IN WATERS 
IN AREA8 RECEIVING EFFLUENTS 

Units Acid- DP-Los 
Analysis p C i / d  Pueblo Alamos --- 
3H 
137 cs 
2 a p u  
239 pu 
90 Sr 
Gross Alpha 
Gross Beta 
Total U 

10-6 
10-9 
10-9 
10-9 

- 10-9 
10-9 
10-9 
rdi 

21.5 
110 
0.04 
4.22 
77 ' 

15 ' 

220 
50 

93.4 
<lo0 

13.1 
2 6.49 
197 

D 1220 
1160 

,-3100 

radionuclides and some sanitary effluents from TA- 
21. Mortandad Canyon (8 stations) receives in- 
dustrial effluent containing radionuclides (Table E- 
XVI) . 

The three areas, Acid-Pueblo, DP-Los Alamos, 
and Mortandad Canyons, contain surface and 
ground water with measurable amounts of radioac- 
tivity. The concentrations are well below CGa for 
controlled areas. Surface and ground waters of these 
canyons are not a source of municipal, industrial, or 

CGs for 
Sandia Mortandad Controlled Areas 

8.4 464 
29 960 
0.02 8.60 
0.01 5.13 
0.90 137 
5.0 560 
25 1230 
7.9 143 

100 OOO 
4ooOOO 
100 OOO 
100 OOO 
10 OOO 
100 OOO 
10 OOO 
60OOO 

agricultural supply. Surface waters in these can- 
yons normally infiltrate into the alluvium of the 
stream channel within LASL boundaries. Only dur- 
ing periods of heavy precipitation or snowmelt does 
water from Acid-Pueblo and DP-Los Alamos Can- 
yons reach the Rio Grande. In Mortandad Canyon, 
there has been no surface water runoff past the 
LASL boundary since hydrologic studies in the can- 
yon began in 1960, 3 yr before release of any in- 
dustrial effluents. 

4. Radionuclides in Soil and Sediments 

The number of soil and sediment stations was increased this year over the number in 
1977. A sample from one soil station in the regional net contained 137Cs and 239Pu in excess 
of natural fallout. Three soil samples from perimeter stations contained 137Cs and one sta- 
tion contained 239Pu in excess of natural fallout. The concentrations were less than 10 
times worldwide fallout levels. Eight other perimeter sediment samples, all from a former 
release area, contained concentrations of 241Am, 238Pu, and 239Pu above fallout levels. 
Five onsite soil stations contained activity above normal fallout and are near Laboratory 
activities. Sediment samples that contained activity greater than fallout were from effluent 
release areas. 

-~ 

u. Regionul SoiZa and Sediments. Regional soils presented in Table E-XVII (see Appendix B.3 for 
are collected in the same general locations as the methods of collection, analysis, and reporting of soil 
regional waters (Fig. 6). Regional sediments are also . and sediment data). These samples provide a 
collected at  the same locations with additional sam- baseline for comparison with samples collected in 
ples collected on the Rio Grande downgradient from and adjacent to the Laboratory. The maximum con- 
the station at Otowi (Fig. 6). The exact locations are centrations of radionuclides in the regional samples 

. 20 



for 1978 were compared with maximum concentra- 
tions in soils for 1970 and in soils and sediments for 
1974-77 in Table VII. Cesium and 239Pu in soil from 
Otowi were slightly elevated from previous levels. 
The remainder of analyses in 1978 were comparable 
to previous analyses. Four sediment samples col- 
lected from the Rio Grande to Otowi (Fig. 6, Table 
E-XVIII) showed only background concentrations of 
radionuclides. 

b. Perimeter Soils and Sediments. Eight 
perimeter soil stations were sampled in areas >4 km 
from the Laboratory. Twenty sediment samples 
were collected from major intermittent streams that 
cross the Plateau. Locations of the stations are 
described in Table E-XVII and mapped in Fig. 10. 
The maximum concentrations are summarized in 
Table VIU and are grouped into those above 
background and background. 

Soil analyses indicated 137Cs was above 
background in three samples and 23% in one (see 
Table E-XIX for detailed analyses). The above 
background concentrations in soils are due to 
Laboratory activities. Cesium and 239Pu were only 
slightly above background. Concentrations of 
241Am, 238& and 239Pu were found in sediments 
from Acid-Pueblo Canyon (offsite), which are due to 
release of industrial effluents into the canyon before 

5 

1964 (Table E-XIX). The concentrations in lower 
Los Alamos Canyon (Totavi to Rio Grande) reflect 
transport by intermittent storm runoff from Acid- 
Pueblo Canyon and from onsite release of liquid ef- 
fluents into DP-Los Alamos Canyon. The concentra- 
tions decrease downgradient in the canyons and are 
only slightly higher than the regional baseline con- 
-centrations (Table E-XVIII). 

c. Onuite Soils and Sediments, Onsite soil sam- 
ples were collected from 19 stations within 
Laboratory boundaries. Sediment samples were col- 
lected from 32 stations within the boundaries (Fig. 
10, Table E-XX). Ten of the sediment samples are 
from areas that receive or have received liquid ef- 
fluents. The detailed analyses are shown in Table E- 
XX, while descriptions of locations are noted in 
Table E-XVII. The maximum concentrations are in 
Table IX. 

Concentrations of 3H (1 station), 137Cs (2 sta- 
tions), 238Pu (1 station), 239Pu (5 stations), and 
gross beta (1 station) in the onsite soils were above 
background levels. These levels are probably due to 
deposition of airborne effluents from past 
Laboratory operations. Above background levels of 
137Cs, WSr, 241Am, 238Pu, 239Pu, gross alpha , and 
gross beta were found mainly in sediments of can- 
yons that are now receiving treated effluents. They 

TABLE VII 

MAXIMUMRADIOACI'IVITYIN ~ 

REGIONAL SOIL AND SEDIMENTS 
(concentrations in pCi/g, except as noted) 

1978 1970 1974-77 

Analysis soils Sediments Soils Soil and Sediments 

Ha 29.5 --- _ _ _  
137cs 1.02b 0.26 _ _ _  1.00 
go Sr --- --- 0.87 1.06 
2BPu <0.016 <0.020 0.004 0.010 
239 pu 0.053b <0.014 0.012 0.045 
Gross Alpha 4.8 16 18 
Gross Beta 7.6 14 13 

apcilml. 
bMaximum value except for Otowi analyses: 1.73 pCilg 13'Cs; 239Pu 0.15 pCi/g. 
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Fig. 10. 

Soil and sediment sampling stations on or new the LASL site. 

are Acid-Pueblo, DP-Los Alamoa, and Mortandad 
Canyons. The radionuclides in the treated effluents 
are adsorbed or attached to sediment particles in the 
alluvium. Concentrations are highest near the ef- 
fluent outfall and decrease downgradient in the can- 
yon as the sediments and radionuclides are tran- 
sported and dispersed by other industrial effluents, 
sanitary effluents, and periodic storm runoff. 

’ 

22 

’ .  

The 2BPu in sediments from Mortandad Canyon 
near the CMR laboratory (station 33, Fig. 10) is from 
an acid sewer spill in 1974. The bulk of the con- 
tamination was .removed. Above background levels 

. of 137Cs and 239Pu were reported from two stations 
in Water Canyon. The 137Cs is slightly above 
background, while 239Pu is about a factor of 2 above 
normal levels (Table E-XX). 



. , I. 

TABLE VI11 

MAXIMUM RADIOA(7I'IVITY IN PERIMETER 
SOILS AND SEDIMENTSa 

(concentrations in pCi/g, except as noted) 

Soil Sediments 
Above Above 

Analysis Background Background Background Backmound 

H6 
I _ _ _  12.2(8) *-- --- 

13703 1.6(3) . 1.08(5) --- 0.81(25) 
go Sr --- 0.92(4) --- 0.90(6) 
241Am --- --- 0.590(3) <0.024(8) 
23Pu --- . <0.020(8) 0.040(2) <0.009(17) 
239 pu 0.460(1) 0.041(7) 6436)  <0.022( 13) 
Gross Alpha --- 6.2(8) --- 7.4(23) 
Gross Beta --- 8.9(8) 74( 19) 

'Parentheses indicate number of stations in group 
with the maximum value noted. See Table E-XVII 
and Fig. 11 for description of location. 
b10-6 gCi/ml. 

TABLE IX 

Analysis 

Hb 

90 Sr 
241 Am 
2BPu 
239 pu 
Gross Alpha 
Gross Beta 

137 cS 

MAXIMUM RADIOACTIVITY IN ONSITE 
SOILS AND SEDIMENTS* 

(concentrations in pCi/g,  except as noted) 

soil Sedimenta 
Above Above 

Background Background Background Background 

157(1) 29.7(18) --- --- 
1.50(2) 1.10(17) 1260(12) 1.15(20) 
--I 0.83(7) 17(6) 1.05(8) 
--- 0.003(1) *-- 0.016(12) 
0.7oO( 1) 0.015( 18) 35.2(8) <0.027(24) 

--- ll(19) 52W 8.5(!29) 
2.52(5) 0.026(14) 11.6(14) 0.056(18) 

22(1) 14(8) 1710(8) 12(24) 
-~ 

'Parentheses indicate number of stntions in group 
with the maximum value noted. See Table E-XVII 
and Fig. 11 for desrription of location. 
b10-6 gcilml. 
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d. Study of Radionuclide Tranaport in Storm 
Runoff. The major transport mechanism for 
radionuclides from canyons receiving treated liquid 
radioactive effluent is in storm runoff (solution and 
suspended sediments). Cumulative samplers were 
set up in intermittent streams to collect samples of 
runoff for analyses (see Appendix B.3 for methods of 
collection, analyses, and reporting of data). Rendija 
Canyon was used as a control. Pueblo, Los Alamos, 
and Mortandad Canyons receive liquid waste ef- 
fluent, while Sandia Canyon receives sanitary ef- 
fluents. Water and Ancho Canyons drain emall areas 
that were burned during the June 1977 La Mesa fire 
(Fig. 10). All sampler locations were within 
Laboratory boundaries except for the control 
sampler in Rendija Canyon. 

Analyses were performed for 137Cs, 238Pu, and 
239Pu in solution and for 238Pu and 239Pu in the 
suspended sediments. In addition, chemical 
analyses were performed for Ca, Mg, C1, F, and total 
dissolved solids (TDS) when enough sample wa8 col- 

lected. The runoff volume of each event varied, so if 
there was low volume, the sample collected may 
have been tbo small for particular analyses. In addi- 
tion, due to localized rainfall on the Plateau, one 
stream might run, while the adjacent stream might 
not. All streams sampled are tributary to the Rio 
Grande; however, in Mortandad Canyon, storm 
runoff infiltrates into the alluvium within the 
Laboratory boundary. The average radiochemical 
and chemical concentrations for a number of flow 
events are in Table X. 

Runoff from Rendija Canyon (used as a control) 
shows little radioactivity, while runoff from Pueblo, 
Los Alamos, and Mortandad Canyons contains 
plutonium both in solution and suspended sedi- 
ments. The plutonium in Pueblo Canyon is mainly 
239Pu, while that in Los Alamos and Mortandad 
Canyons is both 238Pu and 239Pu. The 239Pu/238Pu 
ratios are 742, 3, and 0.3, respectively, in the 
suspended sediment. The three canyons have or are 
now receiving treated effluents. Trace amounts of 

TABLE X 

RADIOCHEMICAL AND CHEMICAL ANALYSES 
OF STORM RUNOFF 

(average concentrations) 

Radiochemical 

Solution Suspended sediments 

No. of 
Eventa '"CI 'upu lupu '"Pu 

(PCW ( m g )  

- -  Canyon 

Rendija near G-6 
Pueblo near SR-4 
Loa Alamoe near SR-4 
Sandia near SR-4 
Mortandad near MCO-7 
Water a t  SR-4 
Ancho a t  SR-4 

3 12 f 29 
4 12 f 12 
7 7 i 16 
3 128 f 186 
2 25 f 35 
7 6 f 21 
3 .20f28 

-0.003 f 0.004 -0.004 f 0.015 -0.042 f 0.053 -0.012 f 0.023 
0.002 f 0.013 0.051 f 0.046 -0.014 f 0.069 10.4 f 8.8 
0.026 f 0.068 0.074 f 0.104 1.38 f 1.05 4.59 f 2.28 

-0.012 f 0.006 -0.001 f 0.005 -0.004 f 0,012 0.079 f 0.044 
0.621 f 0 . 5 7 8  0.092 f 0.124 31.6 f 37.3 8.9 f 10.0 

-0.008 fO.008 0.011 fO.003 0.003 i o . 1 6 4  0.119 0.298 
-0.021 f 0.034 -0.019 f 0.028 0.001 f 0.001 0.075 f 0.042 

Chemical 
' (solution concentrations i n  mg/L) 

Canyon 

Rendija near G-6 
Pueblo near SR-4 
Loa Alamoa near SR-4 
Sandia near SR-4 
Mortandad near MCO-7 
Water at SR-4 
Ancho at SR-4 

.. Ce 

3 1 6 f  2 
4 11 f 2 
8 10 2 
3 14 f 6 
2 8 f  1 
8 14 f 9 
4 14 f 6 

4.4.f  3.1 
2.1 f 0.6 
'1.4 f 0.9 
3.0 f 1.8 
1.8 f 0.5 
3.9 f 1.8 
2.6 f 0.7 

a F TDS 

4 f 3  
10 f 10 
7 f 3  

20 f 28 
'5f 1 
3 * 3  
3 f 1  

0.4 f 0.1 
0.7 i 0.4 
3.4 f 3.6 
0.4 f 0.2 
0.9 f 0.1 
0.2 f 0.1 ' 
0.3 f 0.1 

184 f 84 
242 f 83 
277 f 86 
265 f 217 
172 f 54 
164 f 64 
132 f 99 

---_------__ - 
Note: f value is standard deviation of the distribution of a number of analyses. 
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239Pu are found in suspended sediments of Sandia, 
Water, and Ancho Canyons, which may be from 
Laboratory operations or fallout. 

The calcium, magnesium, and chloride analyses 
of runoff show no trends. Fluorides are high (3.4 f 
3.6 mg/d) in runoff from Loa Alamos Canyon, while 
the remainder shows no particular trends. The 
relatively higher TDS in runoff from Pueblo, Loa 

Alamos, and Sandia Canyons may reflect the release 
of sanitary effluents into the canyons. 

The seven canyons contain intermittent streams 
that flow only during storm runoff. It is evident that 
in three canyons-Pueblo, Loa Alamos, and 
Mortandad-transport of radionuclides occurs dur- 
ing storm runoff events both in solution and in 
suspended sediments. 

5. Radioactivity in Foodstuffs 

Fruit and vegetable samples collected in the vicinity of LASL showed no apparent in- 
fluence from Laboratory operations except for peach tree leaves collected at an onsite loca- 
tion near a facility that emits tritium. 

Fruit and vegetable samples were collected during 
the fall to monitor foodstuffs for possible radioactive 
contamination from Laboratory operations. Collec- 
tion was made in the Loa Alamos area and in the Rio 
Grande Valley above and below the confluences of 
intermittent streams crossing the Laboratory and 
the Rio Grande. Samples were cleaned but not 
washed. Moisture was distilled from them for HTO 
analyses and the remaining fraction dried, ashed, 
and chemically digested for 238Pu, 239Pu, total 
uranium and WSr analyses. A study completed in 
1978 analyzed the 1977 piiion nut crop for radioac- 
tivity. Additionally, fish muscle samples from a 1976 
ecological research project were analyzed for 137Cs, 
238,239Pu, and total uranium. 

The data presented in Table XI summarize the 
tritium content in fruit and vegetable samples from 
the 1978 harvest according to different water sup- 
plies. Sample moisture ranged from 64 to 96% of the 
total sample weight. With the exception of the TA- 
35 sample, there is no significant difference in HTO 
content between any batches of samples analyzed. 
Observed concentrations are within the range of 
values measured in local surface water and at- 
mospheric water vapor. Thus, there is no indication 
of any measurable offsite contribution from 
Laboratory operations. The peach trees of TA-35 
produced a small crop, which was gone before we 
were able to sample, so leaves were analyzed as be- 
ing representative of the HTO content of peaches. 

TABLEXI 

TRITIATED WATER CONTENT OF FOODSTUFFS 

Tritium Concentration 
(PCVW 

Irrigation No. of Averge 
Location Water Souroe Samplee (k lo) Range 

Espaiiola Rio Chamaa 5 1.3 f 1.5 -0.8 to 3.1 
Espaiiola, San Juan Rio Grandee 6 1.2 f 0.8 0.4 to 2.2 
Peiia Blanca Rio Grandeb 4 0.4 f 0.5 -0.3 to 1.0 
White Rock LA county 4 -0.7 f 0.1 -0.8 to 0.6 
Loa Alamos . LAcounty 5 -0.1 f 0.4 -0.6 to 0.3 
TA-35 LA county 1 17 

aUpstream from Laboratory stream confluence. 
bDownstream from Laboratory stream confluence. 
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As expected, there was some Laboratory contribu- 
tion to the tritium content of those leaves because 
the trees are within 20 m of a 23 m high stack where 
tritium is released. The few peaches do not represent 
a significant pathway to man because they are 
within a Laboratory fence, represent a very small 
volume of ingestible water, and have considerably 
less tritium than the uncontrolled area CG (3000 
pCi/ml) for water. 
As can be seen in Table XII, uranium concentra- 

tions in all cases are low and consistent with results 
reported earlier. The three highest values, 247, 184, 
and 20 pCi/g, are from samples of lettuce (LA 
County), peach leaves (TA-35), and spinach (White 
Rock), respectively. Samples of non-leafy vegetables 
from the Los Alamos and White Rock areas did not 
show such concentrations of uranium, which in- 
dicates the uranium was from soil on the leaf surface 
and not from the water supply. 

Plutonium 238 and 239 analyses were made on all 
the samples. Only four samples had detectable ac- 
tivity, as indicated in Table m. Ingestion of 1 kg of 
lettuce contaminated to 1.2 X 10-3 pC,i/g would 
result in a 50 yr dose commitment of 1.4 X 10-4 
mrem to the critical organ (bone). Contamination 
and doses of this magnitude indicate they are due to 
fallout or soil contamination on the plant surface 
and not to Laboratory related effluente. 

Results of 90Sr analyses (Table XIV) show two 
samples with slightly elevated 90Sr. con- 
centrations-lettuce leaves in Los Alamos and peach 
leaves from TA-35. The lettuce (which has a high 
surface to volume ratio) had the highest uranium 
and plutonium concentrations. The contamination 
was likely due to external contamination from fall- 
out, which would be removed by washing. Eating 1 
kg of unwashed lettuce would give a 50 yr dose com- 
mitment to the bone of 0.56 mrem. Contamination 
a t  TA-36 is likely due to elevated concentrations of 
WSr in the vicinity, caused by early work a t  TA-36 
on radioactive lanthanum sources in which WSr is a 
contaminant. Obviously, the peach leaves are not a 
route of ingestion for man and ingestion of peaches 
from TA-35 would not have as much WSr con- 
tamination as the leaves because of the lower surface 
to volume ratio of the peaches. 

Analysis of bees and honey for radioactive con- 
tamination was established in 1972 (phased out in 
1974) as part of the ongoing environmental research 
program at the Laboratory. Results were reported 
elsewhere.5-8 Three stations from this network (DP 
outfall; Effluent Canyon, and Mortandad Canyon) 
were reestablished and a new station (TA-54) added 
in September 1978 to monitor radioactive and non- 
radioactive contaminants in waste disposal areas. 

TABLE XII 

URANIUM CONCENTRATIONS IN FOODSTUFFS 

Uranium Concentration (ne/gY 
Irrigation No. of Average 

Location Water Source Samples (k lo) Rantire 

EepaiIola Rio Chamaa 5 8.0 f 4.6 4.1 to 13 

PeiIa Blanca Rio Grandeb 4 6.1 f 6.6 0 to15 

Loe Alamoe LA county 5 49.4* 110 I 0 to 247 

Ehpaiiola, San Juan Rio Grandea 6 1.4 f 2.2 0 to4.5 

WhiteRock LA county 4 5.4 9.6 0 to20 

TA-35 LA county 1 184 --- 
l 

a upstream from Laboratory stream confluence. 
bDownetream from Laboratory stream confluence. 
Concentrations are given in ng/g of dry weight. After collecting water for tritium analysis, sam- 
ples were dried at 100°C for 48-72 h. 
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( TABLE XIII 

=Pu and CONCENTRATIONS IN FOODSTUFFS 

Peiia Blanca Cucumbers --- 3.6 x 10-4 
LosAlamoa Lettuce --- 1.2 x 10-3 
Los Alamoe Squash 3.2 x 10-4 --- 
TA-35 , Peachhaves --- 8.5 x 10-4 

I 

f 
2 

9 

TABLE XIV 

Irrigation No. of 
Location WaterSource Samples 

Espaiiola Rio Chamaa 5 
Espaiiola, San Juan Rio Granden 6 
PeAa Blanca Rio Grandeb 4 
WhiteRock LA county 4 
Loa Alamoe LA county 5 
TA-35 LA county 1 

!)"Sr CONTENT IN FOODSTUFFS 

bDownstream from Laboratory stream confluence. 
*Upstream from Laboratory stream confluence. 

CDry weight. 

Several of these disposal areas could be readily ac- 
cessible to bees from privately-owned hives that 
might be placed near Laboratory boundaries. 
Because the honey producing season was over at  the 
time hives were placed by the Laboratory, no sam- 
ples were available for 1978. However, the hives 
should be well established and productive for sam- 
ples during 1979. Estimates of the maximum ex- 
posure to an individual from eating honey were 
made from data collected during the research por- 
tion of this program. The maximum individual dose 
was calculated to be 0.12 mremlyr from eating honey 
slightly contaminated with tritium, which 
theoretically would come from nectar made from 
clover growing over a contaminated solid waste dis- 
posal site. 

0.021 f 0.015 
0.028 f 0.032 
0.020 f 0.009 
0.029 f 0.039 
0.068 f 0.088 
1.58 f 0.06 --- 

0.006 to 0.040 
0.0016 to 0.077 
0.00s to 0.031 
0.007 to 0.086 
0.008 to 0.215 

Over half the Laboratory land area of 111 km2 is 
covered with the piiion pine tree (pinus edulia), 
which yields a southwestern speciality food-the 
piiion nut. A study was made of the 1977 crop to 
determine possible radionuclide intake through - 

piiion nut consumption, because many employees 
and some of the public harvest nuts on Laboratory 
lands. In this initial study, unwashed whole nuts 
were analyzed because some people eat unwashed, 
whole nuts (although most people prefer to remove 
the shell). Nuts were harvested by picking them off 
the ground. Results are summarized in Table XV. 

Slightly elevated concentrations (above 
background sample concentrations) of WSr, total 
uranium, and tritium occurred in several technical 
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TABLEXV 

R A D I O A ~ I W T Y  CONTENT OF PIRON NUTS 

Six Technical Areas 
- Units" Compositeb Average Range 

Background 

wSr Ki/g 3.0 f 1.1 13.5 f 15.6 0.2 to 42 
~ P U  fCi/g 0.12 f 0.18 -1.3 f 1.2 -3.2 to -0.056 

U ndg. 1.4 f 0.35 14.f 28 1.6 to 71 
'37Cs fCi/g 0.070 f 0.28 0.30 f 0.41 0.00 to 1.1 
7Ek! fCi/g 0.40 f 0.21 0.57 f 0.47 0.09 to 1.1 
3H pCilml 4.9 f 0.4 12.6 f 7.7 5.6 to 24.2 

fCi/g 0.061 f 0.18 0.11 f 2.9 -4.8 to 4.4 

a Units are per gram of wet weight. 
Collected from Nambe, Santa Fe, and Abiquiu. 

areas. For WSr and total uranium we believe this in- 
crease is due to greater external soil contamination. 

As part of the environmental research program, 
fish samples were collected from three locations at 

that contains fallout WSr and to naturally occurring 
uranium, because the nuts were harvested in areas 
with no record of contamination and no noticed in- 
crease of these contaminants in the soil. The sample 
with elevated tritium concentrations comes from a 
waate disposal area where there is known tritium 
contamination. We plan to study this pathway 
further by examining whether contamination is in- 
ternal or external and by analyzing the soil from 
which the nuts are removed. 

If one were to eat 1.5 kg of whole, unwashed nuts 
from the areas with maximum concentrations, one 
would receive a 50 yr dose commitment to bone from 
WSr of 0.45 mrem and a whole body dose of 2 X 
10-3 mrem from HTO. 

I 

6. Radioactive Effluents 

Airborne radioactive effluents released from LASL operations in 1978 were typical of 
releases during the last several yeare. The greatest change was an  increase in activation 
products from higher power operation of the linear accelerator at LAMPF. Liquid effluents 
from three waste treatment plants contained radioactivity at levels well below controlled 
area concentration guides. 

Cochiti Reservoir on the Rio Grande in 1976, and at 
Heron and Costilla Lakes in northern New Mexico in 
1976 and 1973, respectively. These samples (muscle 
only) were analyzed in 1978 for 137Cs, total 
uranium, and 238,239Pu. Results are summarized in 
Table XVI. 

As can be seen from the data, there are no signifi- 
cant differences between Cochiti and the 
background stations at Heron and Costilla Lakes. 
Species chosen for analysis were mostly bottom 
feeders (e.g., suckers), which are more likely to in- 
gest any contamination present in sediments than 
species of higher trophic levels. 

Effluenta containing radioactivity are discharged 
at LASL in the form of airborne materials in stack 
exhausts at twelve of the technical areas and as li- 
quid discharges from Wo industrial waste treatment 

plants and one sanitary sewage lagoon. The air- 
borne effluents consist principally of filtered ventila- 
tion exhausts from gloveboxes, other experimental 
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TABLE XVI 

RADIOACTIVITY IN FISH 

137Ce (pCi/ga) U(ndga) No. of 
Average Range Location Samples Average Range 

Cochitib 
Herron 
Costilla 

5 ,  -0.0082. f 0.049 -0.067 to 0.056 2.0 f 2.1 0.0 to 4.5 
2 0.0040 f 0.078 -0.051 to 0.059 1.5 f 2.1 0.0 too 3.0 
2 0.013 f 0.11 -0.065 to 0.091 2.6 f 3.6 0.0 to 5.1 

238Pu (fcvga) 239Pu (fci/ga) No. of 
Location Samples Average Range Average -ge 

-0.16 to 0.010 -0.044 f 0.028 -0.090 to 0.020 
-0.16 to 0.010 -0,060.f 0.11 -0.14 to 0.020 

Cochitib 5 -0.064 f 0.067 
Herron 2 -0.075 f 0.120 
Costilla 2 -1.0 f 1.4 -2.0 to -0.06 -1.2 f 1.7 -2.4 to 0.040 

ahdionuclide concentration in muscle tissue based on tissue weight after oven drying. 
bBelow confluence of the Ftio Grande with intermittent Laboratory streams. 

facilities, and some process facilities such as the li- 
quid waste treatment plants; exhausts from the 
research reactor (TA-2); and exhausts from the 
linear accelerator at  LAMPF (TA-53). The releases 
of various isotopes from the technical areas are 
detailed in Table E-XX. The quantities of radioac- 
tivity released depend on the research programs con- 
ducted and result in significant year-to-year varia- 
tions. For example, the amount of air activation 
products, especially 11C, 13N, and 150, was higher 
by a factor of about 2 in 1978 compared to 1977 (Fig. 
11) because the linear accelerator was operating at 
higher power levels in 1978. However, these short- 
lived (2 to 20 min) isotopes decay rapidly. For in- 
stance, 4 h after a release of a quantity of 11C (half- 
life of 20 min), <0.1% of the original amount dis- 
charged would remain. A Task Force on Radioactive 
Air at LAMPF has been formed to explore ways to 
reduce radioactive airborne effluents from LAMPF. 
Airborne tritium releases at TA-33 in 1978 were 
higher by a factor of about 30 compared to 1977 
releases (Fig. 12) because of increased research ac- 
tivity. Other releases showed variation expectable 
from programmatic differencea (Figs. 13 and 14). 

Treated liquid effluents containing low levels of 
radioactivity are released from the Central Liquid . 

Waste Treatment Plant (TA-501, a smaller plant 
serving the old plutonium processing facility (TA- 
211, and the sanitary sewage lagoon serving LAMPF. 
Detailed results of the effluent radioactivity 
monitoring are presented in Table E-XXII and Figs. 
12-14. A total of 1.3 X 107 I of effluent was dis- 
charged from the TA-53 sanitary lagoon containing 
0.05 Ci of 7Be and 2.4 Ci of 3H. The source of the 
radioactivity was leaks of activated beam stop cool- 
ing water. None of the isotopes were at concentra- 
tions higher than about 2.6% of CGs for water in 
controlled areas. The amount of radioactive liquid 
waste processed at the smaller plant (TA-21) has 
declined through the year as research operations 
have moved to the new plutonium facility (TA-55) 
and is expected to continue to decline in 1979. 
Design work is underway for an upgrading of the 
larger plant (TA-50), which will further reduce the 
amount of contaminants released in the effluent. 
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Summary of atmospheric releases of 41Ar, 11C, 13N, and 150. 

I The releases from the large plant (TA-50) are dis- 
charged into a normally dry stream channel (Mor- 
tandad Canyon) in which surface flow has not pas- 
sed beyond the Laboratory boundary since before 
the plant began operation. The discharges from the 
smaller plant (TA-21) are made into DP Canyon, a 
tributary of La Alamoe Canyon where runoff doea at  
times flow past the boundary and transports some 
residual activity adsorbed on sediments. 

In addition to the airborne releases from stacks, 
some depleted uranium (uranium consisting almost 
entirely of 238U) is dispersed by experiments 
employing conventional high explosives. In 1978 
about 1371 kg of depleted uranium were used in such 
experiments. Based on known isotopic composition, 

. ._ 

this mass is estimated to contain approximately 0.51 
Ci of activity. Most of the debris from these experi- 
ments is deposited on the ground in the vicinity of 
the firing point. Limited experimental information 
indicates that no more than about 10% of the 
depleted uranium is aerosolized. Approximate dis- 
pereion calculations indicate that resulting airborne 
concentrations at site boundaries would be in the 
same range as attributable to natural crustal- 
abundance uranium in resuspended dust. This 
theoretical evaluation is compatible with the con- 
centrations of atmospheric uranium measured by 
the continuous air sampling network (see Sec. 
III.A.2). Eetimates of nonradioactive releases from 
these experiments are discussed in Sec. IU.B.3. 
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B. Chemical Constituents 

1. Chemical Quality of Surface and Ground Waters 

Chemical analyses of surface and ground waters from regional, perimeter, and onsite 
non-effluent release areas varied slightly from previous years, but showed no significant 
change. The chemical quality of water from the municipal supply for the Laboratory and 
community meets the standards set by the EPA and NMEID. Analyses from onsite effluent 
release areas indicated that some constituents were higher than in naturally-occurring 
waters; however, these waters are not a source of municipal, industrial, or agricultural 
supply. Analyses were performed for 33 parameters related to water quality. 

a. Regional and Perimeter. Regional and 
perimeter surface and ground waters were sampled 
at the same locations as were used for radioactivity 
monitoring (Table E-XII). The regional surface 
waters were sampled at  six stations, with perimeter 
waters sampled at  seven stations plus 26 stations in 
White Rock Canyon (Fig. 9). Detailed analyses from 
the regional and perimeter stations are presented in 
Tables E-XIII and E-XIV, respectively. (See Appen- 

dix B.3 for methods of collection, analyses, and 
reporting of water data). The maximum concentra- 
tions for 12 parameters are in Table X W .  

The chemical quality of surface water varies at 
given stations during a year because of dilution of 
base flow with runoff from precipitation. There has 
been no significant change in the quality of water 
from previous analyses. 
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TABLEXVII 

MAXIMUM CHEMICAL CONCENTRATIONS IN 
REGIONAL AND PERIMETER WATERS 

(concentrations in mg/l) 

Perimeter 
Five WhiteRock Standardor 

Analysis , Regional Stations Canyon criteria 

AI3 
As 
Ba 
Cd 
c1 
Cr 
F 
HI3 
NO3 
Pb 
Se 

0.02 
0.M 
0.4 

<0.010 
82 
<0.01 

0.9 
<0.001 
<2. 
<0.01 
<0.006 

<0.01 
<0.01 

0.49 
0.010 
9 

<0.01 
0.6 

<0.001 
8 

<0.01 
<0.005 

TDS 540 286 

b. Onaite Surfwe and Ground Waters. Water 
samples were collected from three surface water sta- 
tions and seven wells completed in the main aquifer 
(Table E-XII). They are located in onsite areas that 
do not receive industrial effluents (Fig. 9). Detailed 
results of analyses are given in Table E-XVI. The 
maximum concentrations for selected constituents 
are in Table XWI.  

Water quality at the surface water stations also 
varies slightly as base flow is diluted with varying 
amounts of storm runoff. Two surface water stations 
contained above normal amounts of barium (Water 
Canyon) and fluorides (Caiiada del Buey), which 
may result from release of cooling or process water at 
sites upgradient from the stations. The quality of 
surface and ground waters has not changed 
significantly from previous analyses. 

Table E-XVI details the chemical quality 
analyses of surface and ground water from 21 sta- 
tions located in canyons that receive sanitary and/or 
industrial effluent (Fig. 10, Table E-XII). The max- 
imum concentrations of selected constituents found 
in each canyon are summarized in Table XIX. 

Acid-Pueblo Canyon received industrial effluents 
from 1943 to 1964 and currently is receiving treated 
sanitary effluents, which are now the major part of 

0.06 
0.06 
1 .o 
0.010 

0.05 
2.0 
0.002 

0.05 
0.01 

250 

45 

552 loo0 

the flow. Sandia Canyon receives cooling tower 
blowdown and some treated sanitary effluents. DP- 
Loa Alamos and Mortandad Canyons receive 
treated industrial effluents that contain some 
radionuclides and residual chemicals wed in the 
waste treatment process. The high TDS and 
chlorides reflect effluents r e l e d  into the can- 
yons. Cadmium in Acid-Pueblo; chromate8 in San- 
dia and DP-Loe Alamcm; fluorides in DP-Loe 
Alamcm and Mortandad; and nitrates in the four 
canyons were above drinking water standards;g 
however, these onsite waters are not a source of 
municipal, industrial, or agricultural supply (Table 
XM). The maximum concentrations occurred near 
the effluent outfalls. The chemical quality of the 
water improves downgradient from the outfall. 
There is no surface flow to the Rio Grande in these 
canyons except during perioda of heavy precipita- 
tion. 

Baseline data were collected from the main 
aquifer upgradient (location 41, Fig. 9) and at the 
discharge from the aquifer (location 6, Fig. 9) 
downgradient from a solid waste disposal site, which 
has been proposed to be used for disposal of organic 
wastes. The analyses are compared to EPA drinking 
water standards9 and are in Table XX. 
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TABLE XVIII 

MAXIMUM CHEMICAL CONCENTRATIONS IN 
ONSITE NON-EFFLUENT WATER 

(concentrations in mgh) 

Standard or 
Analyeis Surface Water Ground Water Criteria 

As 
A0 
Ba 
Cd 
c1 
Cr 
F 
Hg 
N 4  
Pb 
Se 
TDS 

0.03 
<0.01 

8.16 
<0.010 
96 
<0.01 

4.2 
<0.001 
<2 
<0.01 
<0.006 
440 

<0.01 
0.01 
0.72 

<0.010 
6 

<0.01 
1.2 

<0.001 
<2 
<0.01 
<0.006 
290 

0.05 
0.06 
1 .o 
0.010 

0.06 
2.0 
0.002 

0.06 
0.01 

260 

46 

loo0 

TABLE XIX 

MAXIMUM CHEMICAL CONCENTRATIONS IN 
EFFLUENT AREA WATEZM 

(concentrations in mgD) 

Ae 
Aa 
B a a  
Cd 
c1 
Cr 
F 
Hg 
Na, 
Pb 
se 
TDS 

<0.01 
0.01 

<0.3 
0.240 

102 
<0.01 

0.9 
<0.001 
46 
<0.01 
<0.006 
568 

0.07 
<0.01 
<0.3 

62 
0.017 

6.38 
1.9 

<0.001 
33 
<0.01' 

916 
0.006 

0.01 
<0.01 
<0.2 
0.007 

104 
0.11 

26 
<0.001 
68 
<0.01 

0.006 
1908 

0.02 
<0.01 
<0.3 

44 
0.014 

, 0.04 
2.7 

<0.001 
276 
<0.01 
<0.006 

1340 

0.06 
0.06 
1 .o 
0.010 

0.06 
2.0 
0.002 

0.06 
0.01 

260 

45 

1000 
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TABLE XX 

BASELINE DATA FOR ORGANIC CHEMICALS 
(Concentrations in mgll) 

41 
PM-2 

PCBs 
Chlordane 
Endrin 
Heptachlor 
Heptachlor Epoxide 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D (acid) 
2,4,5-TP Silver (acid) 

2. Water Supply 

Location 

<O.OoOl 
<0.003 
<O.O002 
<O.OOol 
<O.OOol 
<0.004 
<0.1 
<0.005 
<0.1 
<0.01 

6 
Spr 3 

<O.OoOl 
<0.003 
<O.o002 
<O.OOol 
<O.OOol 
<0.004 
<0.1 
<0.006 
<0.1 
<0.01 

6 
Spr 4A 

<O.OOol 
<0.003 
<O.OOo2 
<O.OOol 
<O.OOol 
<0.004 
<0.1 
<0.005 
<0.1 
<0.01 

Standard 

The federallyswned well field produced water for the Laboratory and County, which met 
all applicable EPA standards. 

Municipal and industrial water supplies for the 
Laboratory and community were sampled at 15 deep 
wells, one gallery, and at five stations on the dis- 
tribution system (Table E-XII, Fig. 9). Detailed 
analyses are in Table E-XV. Appendix A gives the 
federal and state standards and criteria for 
municipal water supplies. The maximum concentra- 
tions of chemical constituents from wells, gallery, 
and distribution system stations are compared to 
criteria in Table XXI. The concentrations of 

naturally-occurring arsenic in the Guaje Well Field 
(G-21, and fluoride and silver in the h s  Alamos 
Well Field (LA-1B and LA-5, respectively) were 
slightly above standards9 for drinking water; 
however, dilution in the distribution system reduces 
the concentrations to acceptable levels. All con- 
stituents met the criteria for water supply in the dis- 
tribution system. There has been no significant 
change in chemical constituents from individual 
wells from previous years. 
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TABLE XXI 

MAXIMUM CHEMICAL CONCENTRATIONS IN 
WATER SUPPLY 

(concentrations in mg/l) 

Supply Wells Standard or 
Analysis and Gallery Distribution Criteria 

Ag 
As 
Ba 
Cd 
c1 
Cr 
F 
Hg 
NO3 
Pb 
Se 
TDS 

0.07 
0.08 

' 0.1 

13 3 
2.2 

< 3.001 
<2 

0.02 
0.001 

O.$W 

$03 

624 

0.02 
0.01 
0.1 
0.006 
7 
0.02 
1.1 

<0.001 
1 
0.01 
0.001 

274 

0.06 
0.05 
1.0 
0.010 

0.06 
2.0 
0.002 

0.05 
0.01 

250 

45 

lo00 

3. Nonradioactive JMluents 

Nonradioactive effluents include airborne and liquid discharges. Airborne effluents from 
the asphalt plant; beryllium shop; gasoline storage and combustion; power plant; gases 
and volatile chemicals; waste explosive burning; lead pouring; and dynamic testing did not 
result in any measurable or theoretically calculable degradation of air quality. A single 
NPDES permit for 104 industrial discharge points and 10 sanitary sewage treatment 
facilities took effect in mid-October. After the new permit took effect, 6 of the 10 sanitary 
sewage treatment facilities exceeded one or more of the EPA permit limits in one or more 
months and 18 of the 104 industrial outfalls exceeded one or more limit. 

a. Abbonae Dbchargcw. Particulate concentra- 
tions in the Los Alamoa and White Rock areas are 
routinely measured by the state. Table E-XXIII 
summarizes these data for 1978. The highest 24 h 
averages and the annual averages are compared to 
the New Mexico Ambient Air Quality Standards for 
particulates in Table XXII. Both the 24 h averages 
and annual geometric means are well within state 
standards. Although true 7 day and 30 day averages 
cannot be calculated, there is no indication that 
they would exceed state standards. 

The state does not routinely monitor the Los 
Alamos area for any air contaminants other than 
particulate matter. As reported last year, a series of 
SO2 (sulfur dioxide) measurements was made by the 
state in October and November of 1976 to establish 

background levels. None of the hourly SO2 measure- 
ments were above the minimum detectable level of 
0.01 ppm. The state standard for SO2 is a 24 h 
average of 0.10 ppm and an annual arithmetic 
average of 0.02 ppm. 

During 1978 the Laboratory was surveyed to iden- 
tify air pollution sources and quantify amounts of 
materials emitted from these sources. Sources in- 
vestigated to date include the asphalt plant 
operated by the Zia Company, beryllium shop, gas- 
oline storage and combustion, TA-3 power plant, 
volatile chemical and gas emissions, waste explosive 
burning, and dynamic experiments. These sources 
are discussed separately in the following paragraphs. 

As reported last year,4 a consultant evaluated the 
emissions from the asphalt plant operated by the Zia 
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TABLE XXII 

SUMMARY OF ATMOSPHERIC PARTICULATE CONCENTRATIONS IN 
LOS ALAMOS AND WHITE ROCK DURING 1978 

New Mexico Ambient 
Air Quality Standards Los white 

for Particulates Alamos Rock 
(rdm3) (Pdm3) (Pdm3) 

Maximum 24 hour average 150 111 172 --- _ _ _  Maximum 7 day average 110 
Maximum 30 day average 90 
Annual Geometric Mean 60 36 22 

--- --- 

Company in 1977. The state particulate emission 
standard for asphalt plants specifies a maximum al- 
lowable particulate emission rate as a function of the 
aggregate process rate of the plant. At  the time of 
the study, the aggregate production rate of the 
asphalt plant was 68 metric tons per h. The al- 
lowable particulate emission rate for a plant of this 
size is 16 kg/h. The measured emission rate of 0.8 
kg/h was only about 5% of the standard.10 

Beryllium emimiona from the beryllium shop are 
continuously monitored. A total of about 20 mg of 
beryllium were emitted during 1978, and meaeured 
s t a c k  gas  c o n c e n t r a t i o n s  r anged  from 
O.OO0 to 0.009 pg/m3. All stack gas concentrations 
were below the state ambient air standard of 0.01 

A large fleet of cars and trucks is maintained for 
the Laboratory complex by the Zia Company. Dur- 
ing fiscal year 1978, a total of 2.4 X 1061 of gasoline 
were used by this fleet. Carbon monoxide, 
hydrocarbons, nitrogen oxides, sulfur oxides, and 
particulates are emitted during automobile opera- 
tion. There are also gasoline evaporative losses as- 
sociated with gasoline storage and vehicle refueling. 
By bJeaking down total gasoline usage among the 
size c\asses of vehicles and by applying the most ap- 
proprjate EPA emissions factors11 to these data, air 
pollutpn emissions associated with maintenance 
and operation of the vehicle fleet (Table XXIII) were 
estimated. 

The, TA-3 power plant is fueled with natural gae 
and thus comes under state regulations for gas bum- 
ing equipment. These regulations specify maximum 
allowable nitrogen oxide emissions but also contain 
a proysion exempting facilities that have a heat in- 

Pdm3. 

l 

put of less than 1 X 1012 Btu/year/unit. The heat in- 
put for the TA-3 power plant boilers during 1978 
were 0.82 X 1012 Btu (Boiler No. l), 0.77 X 1012 
Btu, (Boiler No. 2), and 0.86 X 1012 Btu (Boiler No. 
3). Total heat input for the power plant is 2.45 X 
1012 Btu, but inputs for the individual boilers are 
below the exemption threshold. Measured NOx 
(nitrogen oxide) concentrations in the stack gases 
range from 30 to 50 ppm, or no more than about 20% 
of the limit that would apply were the heat input 
threshold exceeded. Using EPA emission factors11 
and volume of natural gas burned, the following es- 
timates of stack gas emissions were made (Table 
XXIV) . 

The Laboratory complex usee large quantitiee of 
various volatile chemic& and gases that are 
released into the atmosphere by evaporation or ex- 
haust. Using data from stock recorda and estimate8 
of actual losees to the atmosphere by large users 
(>680 kg/yr) of these chemicals, a preliminary ea- 
timate of total releases during 1978 was compiled 
and is given in Table XXV. There are also many 
small usere of chemicals throughout the Laboratory, 
and other chemicals released to the atmosphere will 
be added to this list ae the smaller users are inven- 
toried. 

During 1978 about 26 480 kg of high explosives 
wastes were disposed by open burning at the 
Laboratory. Estimates of emissions (Table XXVI) 
were made by using data from experimental work 
carried out by Mason 8z Hangar-Silar Mason Co., 
Inc.12 Open burning of high explosives wastes is per- 
mitted by the New Mexico Air Quality Control 
regulations. 
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TABLE XXIII 

i 

ESTIMATES OF AIR POLLUTION EMISSIONS 
ASSOCIATED WITH MAINTENANCE AND OPERATION 

. OFTHEVEHICLEFLEET 

Estimatad 
Amount 

Pollutant (metric tons) 

Gasoline Evaporative Losees 20.3 
Carbon Monoxide 213 
Hydrocarbons 21 
Nitrogen Oxides 29 
Sulfur Oxides 1.1 
Particulates, Exhaust 0.6 
Particulates, Tires 1.2 

TABLE XXIV 

ESTIMATES OF STACK GAS EMISSIONS FROM 
THE TA-3 POWER PLANT 

ESthlBted 
Amount 

Pollutant (metric tonr) 

Sulfur oxides 0.6 

Carbon monoxide 17.9 
Particulates 10.5 

Hydrocarbons 1.1 

Nitrogen oxides 739 

TABLEXXV 

ESTIMATED LOSSES OF 
GASES AND VOLATILE CHEMICALS 

EStimated 
Amount 

chemical (W) 

Acetone 
Carbon Monoxide 
Ethyl Acetate 
Freon8 
Helium 
Methyl Ethyl Ketone 
Methylene Chloride 
Sulfur Hexafluoride 
Trichloroethane 
Trichloroethylene 
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2700 
4100 
ls00 
3300 
6800-13600 
3500 
800 

8200 
13 700 

2Ooo 

TABLE XXVI 

ESTIMATED EMISSIONS FROM BURNING OF 
EXPLOSIVE WASTES 

(Us- data h m  Mason & Hanger-Silae Mason Co., Inc.I2) 

Estimated 
Amount 

Pollutant (la) 

. Carbon Monoxide 205 
Particulates 477 
Nitrogen Oxides 800 

Total Waste Burned 26 480 kg 



Dynamic experiments employing conventional ex- 
plosives are routinely conducted in certain test areas 
at  LASL and may contain quantities of potentially 
toxic metals, including beryllium, lead, and 
uranium. Some limited field experiments, based on 
aircraft sampling of debris clouds, provided infor- 
mation on the proportion of such materials 
aerosolized. This information was employed to 
prepare estimates of concentrations at  the LASL 
boundary based on the current year's utilization of 
the elements of interest. The results are presented in 
Table E-XXIV along with comparisons to applicable 
air quality regulations. The average concentrations 
are all less than 5 X lO-4% of applicable standards. 

b. Liquid Discharges. Nonradioactive liquid 
wastes are released from 104 industrial discharge 
points and 10 sanitary sewage treatment facilities 
subject to NPDES requirements. A single NPDES 
permit issued by the EPA took effect in mid-October 
1978, placing specific effluent limits for the first 
time on 10 categories of industrial waste outfalls. 
Ten sanitary sewage treatment facilities, 9 of which 
previously had separate NPDES permits, were also 
included in the new permit. Under the new permit 
only two of the sanitary outfalls were assigned fecal 
coliform limits; all other parameters, including 5- 
day biochemical oxygen demand total suspended 
solids, and pH, were the same as in the individual 
permits. Tables E-XXV and E-XXVI summarize 
the effluent quality and compliance status of the 
sanitary sewage and industrial waste outfalls, 
respectively. 

After the new permit took effect, four of the 
sanitary sewage outfalls met all limits, and two 
others (lagoons) exceeded only flow limits because of 
far above normal precipitation during the last three 
months of 1978. Eighteen of the 104 industrial out- 
falls exceeded one or more limit during the period 
the permit was in effect. Eight of those responsible 
for the largest number of deviations are scheduled 
for already-funded corrective measures to be carried 
out in 1979-80. The two radioactive waste treatment 
plants have the largest number of limits with which 
to comply, and only one of those plants exceeded one 
limit by about 5% on one day. Details of the effluent 
quality from these two plants are given in Table E- 

XXII for both non-radioactive (including several not 
regulated by the NPDES permit), and for radioac- 
tive parameters. 

4. Herbicide Damage 

During the spring and summer of 1978, many 
reports of dead and dying trees along Laboratory 
roads were received by the Environmental Surveil- 
lance Group. An initial estimate placed the damage 
a t  about 2400 dead and dying trees. The most 
probable causes of damage were insects, road salt, 
herbicides, or some combination of these factors. To 
check for the possibility of salt damage, samples of 
both healthy and damaged needles were analyzed 
for chloride content. Although the chloride content 
of the damaged needles was slightly higher than that 
of the healthy needles, both were within the range of 
concentrations previously associated with healthy 
needles. The damage symptoms also were not 
characteristic of salt damage. Forest Service 
specialists were called in to assess the possibilities of 
insect and herbicide damage. No evidence of insect 
damage was found, but the symptoms were 
characteristic of damage from bromacil, an her- 
bicide which was applied to the roadsides in the fall 
of 1977 to control roadside vegetation. Subsequent 
gas chromatographic analyses established the 
presence of bromacil residues in the needles from 
damaged trees. These residues were not present in 
the needles from healthy trees. As the incident was 
reconstructed, bromacil, which was applied in the 
fall, was washed laterally away from the roadside by 
unusually heavy rains in the spring following a 
winter with little snowfall. Normally, the herbicide 
is leached into lower soil horizons by melting snow. 
Some trees may have been weakened somewhat by 
road salt, but the herbicide was ultimately responsi- 
ble for their death.13 

To prevent future recurrences of this problem, the 
Laboratory has formed two committees to review its 
policies and procedures regarding use and applica- 
tion of herbicides. The Vegetation Control Policy 
Committee will formulate guidelines for herbicide 
use, while the Vegetation Control Procedure Com- 
mittee will determine how to implement these 
guidelines. 
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IV. ENVIRONMENTAL EVALUATION 

A. Radiation Doses 

Some increments of radiation doses above natural and worldwide fallout background 
levels are received by Los Alamos County residents as a result of LASL operations. The 
largest estimated dose at an occupied location was 3.8 mrem or 0.76% of the radiation 
protection standard. This estimate is based on boundary dose measurements of airborne ef- 
fluents from the proton accelerator at TA-53. Other minor exposure pathways'such as 
direct radiation from a n  experimental facility and two unlikely food pathways may result in 
doses to several mredyr. No significant exposure pathways are believed to exist for 
radioactivity released in treated liquid waste effluents. The radioactivity is absorbed in the 
alluvium before leaving the LASL boundaries and some is transported offsite with stream 
channel sediments during heavy runoff. The total population dose received by residents of 
Los Alamos County in 1978 was estimated to be 10.5 man-rem or about 0.4% of the 2400 man- 
rem to the same population fiom background radiation and 0.5% of the population dose due 
to medical exposure. As no significant pathways could be identified outside the County, the 
10.5 man-rem dose also represents the population dose to the inhabitants living within an  80 
km radius of LASL who receive an estimated 11 900 man-rem dose from background radia- 
tion. 

One means of evaluating the significance of en- 
vironmental releases of radioactivity is to interpret 
the exposures received by the public in terms of 
doses that can be compared to appropriate stan- 
dards and naturally present background. The 
critical exposure pathways considered for the Los 
Alamos area were atmospheric transport of airborne 
radioactive effluents, hydrologic transport of liquid 
effluents, food chains, and direct exposure to 
penetrating radiation. Exposures to radioactive 
materials or radiation in the environment were 
determined by direct measurements for some air- 
borne and waterborne contaminants and external 
penetrating radiation, and by theoretical calculation 
based on atmospheric dispersion for other airborne 
contaminants. Doses were calculated from measured 
or derived exposures utilizing models based on 
recommendations of the International Council on 
Radiation Protection (see Appendix D for details) 
for each of the three following categories: 

1. Maximum dose at  a site boundary, 

2. dose to individual or population groups where 
highest dose rates, occur, and 

3. the whole body cumulative dose for the popula- 
tion within an 80 km radius of the site. 

Exposure to airborne 3H (as HTO) was deter- 
mined by actual measurements with background 
correction based on the assumption that natural and 
worldwide fallout activity was represented by the 
average data from the three regional sampling loca- 
tions at Espaiiola, Pojoaque, and Santa Fe. 

Exposures to 11C, 13N, 150, and 41Ar from 
LAMPF were inferred from direct radiation 
measurements (see Sec. III.A.l). Exposure from 
41Ar released from the TA-2 stack was theoretically 
calculated from measured stack releases and stan- 
dard atmospheric dispersion models. 

Estimates of a maximum lung exposure to 
plutonium were calculated by subtracting the 
average concentration at the regional stations from 
the average concentration from the perimeter sta- 
tion with the highest measured plutonium con- 
centration (Table XXVII). 

The maximum boundary and individual doses at- 
tributable to these exposures are summarized in 
Table X X W  with a comparison to DOE Radiation 
Protection Standards (FWS) for the individual 
doses. 

All other atmospheric releases of radioactivity (see 
Table E-XXI) were evaluated by theoretical 
calculations. All potential doses were found to be 
less than the smallest ones presented above and were 
thus considered insignificant. 
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TABLEixxVn 

CALCULATED BOUNDARY AND MAXIMUM INDIVIDUAL DOSES 
FROM AIRBORNE RADIOACTIVITY 

M h U l  M h U l  
Boundary Dose Individual Dose 

critical Dose Dose 
IeOtOpe Organ Location (mredyr) Location (mredyr) %RPS 

3H (HTO) WholeBody TA-54 0.071 Airport 0.029 0.0058 

11C, 13N, 150 Whole Body Restaurant 14 a Restaurant 3.8 0.76 
N . Of TA-53 N . of TA-53 

I 4 1 k  Whole Body Boundary N. 1.2 Apts.N.of 0.7 0.14 
of TA-2 Stack TA-2 Stack 

I 

239pu Lung TA-54 0.024 Bandelier 0.0079b 0.00053 

~ ~ ~~ 

aEetimatad from TLD measurements June-Dec 1978. 
bFor a 50 yr dose commitment, bone becomes the critical organ. A maxiplum individual would 
receive a 50 yr dose commitment to bone of 0.63 mrem. 

\ 

Liquid effluents, as such, do not flow beyond the 
LASL boundary but are absorbed in. the alluvium of 
the receiving canyons; excess moisture is lost 
primarily by evapotranspiration. These effluents are 
monitored at  their point of discharge and their 
behavior in the alluvium of the canyons below out- 
falls has been studied.14-17 Small quantities of 
radioactive contaminants transported during 
periods of heavy runoff have been measured in can- 
yon sediments beyond the LASL boundary. 
However, no significant exposure pathways from the 
sediments to humans have been identified. 

No radioactivity in excess of normal background 
concentrations was detected in drinking water, 
perennial surface water, or ground water at  any of- 
site location. 

There are no known significant aquatic pathways 
or food chains to humans in the local area. Two 
minor potential foodstuff pathways involving 
venison and honey have been identified and were 
discussed previously.4 They have been estimated to 
result in a maximum of <4 mrem/yr to an individual 
and are unlikely to actuallyoccur. 

Measurements of external penetrating radiation 
showed no statistically distinguishable doses at any 
offsite locations that could be attributed to LASL 
operations. Variations among stations or over time 
were all within expectable ranges. 
As was stated in Sec. III.A.1, no measurements of 

external penetrating radiation at  regional and 
perimeter stations in the environmental network in- 
dicated any discernable increase in radiation levels 
that could be attributed to LASL operations. The 
special network at  the Laboratory boundary north of 
TA-53 indicated a 13.7 mrem increase above 
background due to 11C, 13N, 150, and 41Ar emis- 
sions from LAMPF. The increase is considerably less 
than the 126 mrem dose theoretically estimated for 
that location from concentrations and cloud size 
calculated from standard atmospheric dispersion 
models. To reach the boundary, the effluent must 
cross a large canyon, which has a pronounced effect 
on plume dispersion, and for which there are no ade- 
quate theoretical models to predict cloud concentra- 
tions and size, which are the basis of dose calcula- 
tions. 
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Onsite measurements of above background doses 
were expected and do not represent potential ex- 
posure to the public except in the vicinity of TA-18. 
Members of the public regularly utilizing the DOE- 
controlled road passing by TA-18 would likely 
receive no more than 0.5 mredyr of direct gamma 
and neutron radiation. This value was derived from 
1975 datal8 on total dose rates using 1978 gamma 
doses measured by TLDs and estimating exposure 
time by assuming a person made 15 round trips per 
week at  an average speed of 40 mph past TA-18 
while tests were being conducted. The onsite station 
near the Laboratory boundary at State Highway 4 
recorded a dose of 216 mrem/yr. This is caused by a 
localized accumulation of 137Cs on sediments trans- 
ported from a treated effluent release point up- 
stream. 

Cumulative 1978 whole body doses to Los Alamos 
County residents from LASL operations with com- 
parison to exposure from natural radiation and 
medical radiation are indicated in Table XXVIII. 
Population data are based on Los Alamos County 

J 

Planning Department figures of 13 300 residents in 
the Los Alamos townsite and 6300 in White Rock. 

The calculated 8.4 man-rem from atmospheric 
11C, 13N, and 150 is probably high because it is 
subject to many of the same uncertainties that 
caused boundary dose calculations to overestimate 
actual doses from these isotopes by a factor of 9. The 
whole-body population dose to the estimated 105 OOO 
inhabitants21 of the 80 km circle around Log Alamos 
because of LASL operations is estimated to be 10.5 
man-rem, which is the population dose to Los 
Alamos County inhabitants. This is because other 
population centers are far enough away that disper- 
sion, dilution, and decay in transit (particularly for 
11C, 13N, 150, and 41Ar) make exposure undetec- 
table and theoretically a very small fraction of the 
estimated 10.5 man-rem. By contrast, natural radia- 
tion exposure to the inhabitants within the 80 km 
circle is 11 900 man-rem. 

Thus, doses potentially attributable to releases of 
effluents contribute about 0.44% of the total dose 
received by Los Alamos County residents from 

TABLE XXVIII 

1978 WHOLE BODY POPULATION DOSES 
TO LOS ALAMOS COUNTY RESIDENTS 

. .  _ .  
Whole-Body Population Dose 

I Exposure Mechanism (man-rem) 

Atmospheric Tritium (as HTO) 
Atmospheric 11C, 13N, 150 
Atmospheric 41Ar 
Total Due to LASL Atmospheric Releases 
Cosmic and Terrestrial Gamma Radiationa 
Cosmic Neutron Radiation 

( - 17 mrem/yr/personlg) 
Self Irradiation from Natural Isotopes in the Body 

( -24 mremlyrlperson3) 
Average Due to Airline Travel 

(0.22 m r e m h  at 9 km3) 
Total Due to Natural Sources of Radiation 

’ 

Medical hposure 
( - 103 mrem/yr/person20) 

0.23 
8.4 
1.9 

10.5 
1570 

330 

470 

13 
2383 

2020 

aCalculations are based on measured (TLD) data. The indicate a 10% reduction in cosmic radia- 
tion due to shielding by structures and a 40% reduction in terrestrial radiation due to shielding by 
structures and self-shielding by the body. 

~ 
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natural radiation, about 0.52% to the same residents 
from medical radiation (diagnostic x-rays only), and 
about 0.088% of the dose from natural radiation 
received by the population within an 80 km radius of 
the Laboratory. 

B. Environmental Protection Programs at LASL 

1. LERC/EEC Program 

In order to assist DOE to comply with require- 
ments of the National Environment21 Policy Act 
(NEPA), LASL has an official Le’boratory En- 
vironmental Review Committee &ERC). The 
membership consists of representati& from several 
Assistant and Associate Directors offices, Financial 
Management, the Engineering Department, and the 
Health Division and has the responsibility to review 
all environmental assessments (EAs) and en- 
vironmental impact statements (EISs) prepared for 
DOE by the Laboratory. Additionally, LERC iden- 
tifies and reviews items of environmental interest 
that are generated by Laboratory activities or that 
affect the Laboratory programs and property. An 
Environmental Evaluations Coordinator (EEC), 
based in the Environmental Surveillance Group, as- 
sists LERC by coordinating with user groups, Health 
Division and the Engineering Department on 
development of environmental documents and 
providing input to project design at the earliest stage 
for appropriate environmental decision making. 

Projects that may require an EA or EIS are 
screened by the EEC to determine level of data 
needed for the report. Various resource persons are 
identified to assist in preparation of the draft en- 
vironmental document for the proposed construction 
or programmatic project. High-visibility or high-risk 
projects that may require added attention are pas- 
sed through an ad hoc committee, chaired by the 
EEC and comprised of representatives of the 
Engineering Department, Health Division, the user 
group(s), and other expert members as needed. 

The EEC also coordinates input on environmental 
matters for other official documents and the Quality 
Assurance (QA) program (see next section). The 
EEC works with those responsible for construction 
or programs and the Environmental Surveillance 
Group representative to the QA program to assure 
that the environmental considerations are included 
in the assessments and that they are implemented in 
the QA program. 

2. Quality Assurance Program 
In compliance with DOE Manual Chapter 0820, 

LASL has a QA program22 for engineering, con- 
struction, modification, and maintenance of DOE- 
owned facilities and installations. The purpose of 
the program is not only to minimize chance of 
deficiencies in construction, but also to improve cost 
effectiveness of facilities’ design, construction, and 
operation, and to protect the environment. QA is 
implemented from inception of design through com- 
pletion of construction by a project team approach. 
The project team consists of individuals from the 
DOE program division, the DOE Albuquerque 
Operations Office and Los Alamos Area Office, the 
LASL operating group(s), the LASL Engineering 
Department, the design contractor, the inspection 
organization, and the construction contractor. 
Under the project team approach each organization 
having responsibility for some facet of the project is 
likewise responsible for its respective aspects of the 
overall QA program. For example, it is the inspec- 
tion organization’s responsibility to provide 
assurance that the structures, systems, and compo- 
nenta have been constructed or fabricated in accor- 
dance with the approved drawings and specifica- 
tions. 

Laboratory representatives are responsible for 
coordinating reviews and commenta from all groups 
with a vested interest in the project. In particular, 
the Environmental Surveillance Group reviews 
proposed new construction, maintenance activities, 
and modifications to existing facilities to minimize 
any environmental degradation. Consideration is 
given to the present condition of the site (soils, 
geology, ground water, surface water, air quality, 
archeology, flora, fauna, drainage features, 
archeological resources, etc.), the environmental 
consequences of the proposed project (airborne ef- 
fluente, liquid effluents, industrial waste, solid 
waste, noise levels, traffic patterns, etc.), and an en- 
vironmental impact assessment (air, water, land, 
visual, noise, odor, biota, etc.). 

3. Archeology 

Protection of archeological sites at  LASL (man- 
dated by several Congressional acts and Executive 
Order 11593) is also part of the QA program. A 
proposed location for a new facility is checked to 
determine if there are any archeological sites in the 
area. An attempt is first made to adjust siting so as 
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to preserve the site. If alternative siting is not feasi- 
ble, then the site is excavated to gain knowledge 
about it and recover artifacts before it is destroyed. 
The decision as to which course to follow is based on 
the value of the archeological site, on the availability 
of alternative locations for the new facility, and on 
the programmatic impact if the new facility were not 
built at  that location. 

A survey of more than 450 archeological sites in 
LASL environs was made between March 1973 and 
July 1975. This survey of the pre-Columbian Indian 
ruins is summarized in a report,23 which is used dur- 
ing construction planning to avoid damage to such 
sites if possible, or to provide the lead time necessary 
to conduct required salvage archeology. Several uni- 
que sites were recommended for registration as 
national historic sites and formal nomination 
procedures are underway. This will ensure their 
preservation for future generations by establishing 
formal responsibility and authority to protect the 
sites. 

Ten additional archeological sites were located 
and added to the map of all archeological sites at 
LASL in 1978. Also, four sites were salvaged. One 
site was salvaged after it was uncovered by the La 
Mesa fire and found to have been damaged many 
years ago. Three others were excavated in advance of 
construction activity. Research now underway in- 
cludes analysis and identification of food plant re- 
mains recovered in archeological salvage activities; 
plant pollen identification in mesa-top soils to ascer- 
tain farming practices of ancient civilizations as- 
sociated with the archeological sites; identification 
of ancient crop field locations via analysis of trace 
soil minerals; a study of minerals in pottery to deter- 
mine the pottery's origin; and a study of ancient 
food preparation methods. 

4. Decontamination and Decommissioning 
Work 

During the spring and summer of 1978, all 
facilities at  a small abandoned site (TA-42) built to 
incinerate plutonium contaminated waste were 
demolished. To monitor for possible airborne release 
of radioactive contaminants during operations, 
filters at  two special air sampling stations (TA-50 
and TA-55) were collected weekly. There was no in- 
dication of airborne contamination from these 
operations. After the facilities were removed, the soil 
in the vicinity was decontaminated to levels deter- 
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mined to be as low as practicable. Final sampling 
results will be available in a forthcoming com- 
prehensive report on the decontamination and 
decommissioning of TA-42. 

An 227Ac-contaminated filter building at TA-21 
(TA-21-153) was demolished in the summer and fall 
of 1978. Routine airnet sampling stations located at 
the airport, DP-East, and LAMPF and a special sta- 
tion established at Acorn Street provided documen- 
tation of any possible release of airborne material 
during demolition Operations. Air samples were 
changed weekly. There was no indication of any air- 
borne radioactivity from these operations. 

. 

C. Related Environmental Studies 

The Environmental Studies Group (H-12) at  
LASL conducts research and experimental studies 
under auspices of the DOE. Some of the research 
programs conducted by H-12 complement routine 
monitoring carried out by the Environmental 
Surveillance Group (H-8) in providing a better un- 
derstanding of the ecosystem surrounding LASL in 
relation to the Laboratory's operations. Following 
are highlights of several of these research programs. 

1. Ecological Investigation of Dry Geothermal 
Energy at Fenton Hill 
[Ken Rea (H-1211 

LASL is currently evaluating the feasibility of ex- 
tracting thermal energy from hot dry rock (HDR) 
geothermal reservoirs. The concept involves drilling 
two deep holes into HDR, connecting these holes by 
hydraulic fracture, and bringing thermal energy to 
the surface by circulating water through the 
system.24 

LASL's HDR project provides an opportunity to 
study the environmental impact of this'new energy 
resource from its infancy. This study is designed to 
describe quantitatively the ecosystem surrounding 
the HDR site, to identify the typee and amounts of 
chemicals and/or materiale releaeed during the 
various phases of development, and to evaluate 
potential impacta from site operations and effluents. 
Specific objectives include (a) development and 
maintenance of an environmental resource data base 
at the site, (b) periodic examination of permanent 
transects adjacent to the facility and at nearby con- 
trol sites to determine changes in composition and 
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quantity of ecosystem components, and (c) iden- 
tification and evaluations of chemicals in effluent 
waste waters and stored residues.25 

Biological investigations include biomass, relative 
cover, and relative density measurementa on the 
plant species of the three vegetative complexes sur- 
rounding the HDR site. Within each vegetative type, 
relative densities of small mammal populations are 
examined by live trapping techniques, and, within 
the gratm forb complex, pellet group counting 
transecta have been established to determine change 
in utilization patterns of the resident Rocky Moun- 
tain elk (Cemus canudeneie) population. 

Table XXIX is a brief summary of the small 
mammal trapping program for the 1967-1977 field 
seasons. The 1978 data have not been analyzed; 
however, the deermow (Peromyecus monicuhtus) 
was the most trappable species encountered in all 
vegetative types. Variations between trapping loca- 
tions within and/or between vegetative complexes 
fall within the bounds of natural variability and are 
not considered significant for the two years of 
analyzed data. Examination of the 1978 data shows 
no unexpected deviations from these previous collec- 
t ions. 

The first extensive (10 OOO h) run of the HDR 
system was accomplished during the summer of 
1978. Though the system is a closed loop with no ap- 
parent releasee to the atmosphere, the gaseous com- 
ponent of the fluid was examined to determine what 

problems might arise during an accidental venting 
of the system. Minute quantities of H2S were 
detected. This was the only toxic gas detected, and 
at  the levels found, it should pose no environmental 
hazard, even for major releases of the fluid under 
emergency venting3 

Noise pollution has been considered one of the 
major problems of geothermal energy development. 
The major source of noise at the HDR site is the heat 
exchanger, and during the 10 OOO h test, noise levels 
at the heat exchanger under full load conditions 
averaged lese than 95 dB(A), with frequencies less 
than 1OOO Hz. 

2. Fenton Hill Site (TA-67) Surface and 
Ground Waters 
[R. Ferenbaugh and W. D. Purtymun (H-8)] 

Studies have been carried out to determine the ex- 
tent to which water discharged from geothermal 
holding ponds at the Fenton Hill site (LASL's HDR 
Project) penetrates into the canyon below the site. A 
series of 1-2 m holes were drilled down-canyon of the 
site, and soil samples from these holes analyzed for 
fluoride, chloride, and uranium. Four of the holes at 
distances of 20,fM 295, and 915 m from the point of 
discharge were cased. Water samples obtained from 
these holes after holding pond discharge were col- 
lected and analyzed for several chemical con- 
stituenta in which the water from the geothermal 

TABLE Xmx 

RELATIVE TRAPPING DENSITIES AND TRAPPING SUCCESS 
FOR SMALL MAMMALS IN VARIOUS VEGETATIVE COMPLEXES 

(expressed in per cent) 

Mixed 
Grass Forb Aspen conifer 
1976 1977 1976 1977 1976 1977 - - - - - -  specie0 

Deermouse 

Chipmunk 

Other species 

Peromyecusmanicukrtus 99 100 51 65 63 83 

Eutamicrs minimus 1 0 44 35 28 17 
0 0 5 0 9 0 

100 100 100 100 100 100 
- - - - - -  

Trapping Success %a 72 28 23 63 41 33 

aCalculated as total captures vs total traps. 
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pond is enriched. Fluoride concentration, chloride 
concentration, and strontium isotope ratio were in- 
vestigated as tracers to determine the extent of 
penetration of discharged water down the canyon. 
Chloride concentration proved to be the most infor- 
mative, and the results of these analyses indicate 
that the discharged water is completely absorbed 
into the alluvium by the time it has moved 295 m 
down the canyon. Wells have been drilled around 
the holding ponds themselves to determine the ex- 
tent to which water infiltrates the soil surrounding 
the ponds. Samples from these wells indicate that 
most water movement from the ponds is -$tical; 

‘there is little if any horizontal movement. 1;’ 
Certain elements, which are present in thkholding 

pond discharge, are of particular interest b\cause of 
the low allowable levels specified in the p p o s e d  
National Pollution Discharge Elimination System 
permit. These are arsenic, boron, cadmium, 
fluoride, and lithium. Soils and vegetation in the 
canyon into which the water is being discharged con- 
sequently are being monitored to determine if these 
elements are accumulating in the canyon. Plant 
growth studies and soil adsorption studies also are 
being carried out using water from the holding 
ponds. 

The canyon below the geothermal site into which 
water is discharged ultimately opens into Lake Fork 
Canyon (Fig. 15). Although there is no flow of 
geothermal water into Lake Fork Canyon, wells and 
streams in the canyon are monitored for water 
quality. Other water sources in the vicinity of 
Fenton Hill are also monitored (Fig. 15). Table E- 
X X W  summarizes the results of this monitoring 
during 1978. There has been no significant change in 
the quality of these waters from previoua analyses. 

3. The Comparative Distribution of Stable 
Mercury, Cesium-137, and Plutonium in an Inter- 
mittent Stream at Los Alamos 
[T. E. Hakonmn (H-12), G. C. White (H-121, E. S. 
Gladney (H-8), and Mona Driecer (H-1211 

Mortandad Canyon has been used for disposal of 
liquid wastes since 1963. Past studies in this canyon 
have emphasized the distribution and transport of 
137Cs, 238Pu, and 239,240Pu. Stable mercury is also 
a component of the waste released to Mortandad 
Canyon aa a result of loss of the metal from chemical 
laboratories into drain systems. Records maintained 

over the past few years show that a few tens to 
hundreds of grams of mercury are released annually 
to this canyon.27 The quantity of plutonium and 
cesium released annually to the canyon averages 
about 10 and 100 mCi, respectively. Although long 
term records are not available, we suspect that the 
isotopic composition of the waste has been varied 
considerably. 

Core samples were collected from 10 stream chan- 
nel and 10 stream bank locations randomly selected 
along a 100 m segment of Mortandad Canyon about 
500 m below the effluent outfall. A total of 10 stream 
channel cores and 40 stream bank cores (four per 
location) were collected. Frozen core samples were 
sectioned into 0-2.5, 2.5-7.5, and 7.5-30 cm seg- 
ments; 142 aliquots were then taken for Hg analysis. 
The remaining sample was oven-dried and counted 
for 137Cs on a NaI detector coupled to a multi- 
channel analyzer. Sample aliquota were analyzed for 
238Pu, 239Pu, and Hg using wet chemistry followed 
by instrumental analysis.28 Elemental concentra- 
tions in all cases were sufficient to limit instrumen- 
tal uncertainties to less than 10% (p<0.05). 

The results of this study demonstrate the impor- 
tance of stream banks as deposition locations for 
stable mercury, cesium, and plutonium continuous- 
ly released to an intermittent stream channel over a 
13 yr period. The movement of contaminanta from 
channel to bank results in concentrations that are 
generally equivalent or exceed those measured in the 
channel sediments (Table XX). Them findings 
have implications on the long term distribution of 
contaminants in intermittent streams because 
stream banks not only r e w d  downstream move- 
ment of the contaminante but may be a source of 
these materials to biota. 

4. Mule Deer Movement 
[G. White and L. Eberhardt (H-1211 

Studies continue on the populations of elk and 
deer that inhabit the Loe Alamos National En- 
vironmental Research Park ( M E W ) ,  and cross 
its boundaries into other protected and/or un- 
protected areas in Bandelier National Monument, 
Santa Fe National Forest, and on private lands. 
Movementa of mule deer (Odocoikus hemionus) 
have been studied on the site since January 1975 in 
an effort to obtain baseline data on this species and 
to define important deer habitats within the 
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Water sampling locations in vicinity of Fenton HiU (TA-67) Geothermal Site. 
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TABLE XXX 

ARITHMETIC MEAN CONCENTRATIONS AND COEFFICIENTS OF 
VARIATION OF MERCURY, CESIUM, AND PLUTONIUM AS A 
FUNCTION OF LOCATION IN MORTANDAD CANYON SOILS* 

Stream Channel Stream Bank 
Number Coefficient Number Coefficient 

of of of of 
Sample6 Mean Variation Samples Mean Variation - - 

Hg (PPb1 27 79 1.0 115 160 1.6 
1 3 7 ~ ~  (pci/g) 28 370 0.35 120 197 1.7 

239pu (pCi/g) 30 5.2 1.5 119 5.8 1.7 
=pu (PCi/g) 29 26 0.32 120 23 1.9 

aBackground concentrations in soils averaged about 10 ppb Hg, 0.5 pCi 13'Cs/g and 0.05 pCi 
pu/g. 

LA/NEXP. A total of 34 deer have been live-trapped 
(Fig. 161, marked with collars and ear tags, and 
released.29 Both visual and radiotelemetry techni- 
ques have been used to determine deer movements. 
A total of 254 resightings have been made on 20 of 
the marked deer since their release. In addition, 
weekly locations of six radio equipped deer have 
been determined since March 1977. 

Deer movementa generally paralleled the east- 
west oriented canyon systems. A few deer moved to 
lower elevations on the LA/NEFU? during the 
winters, but this was not a consistent trait in all deer 
studied. Adult female deer generally tended to con- 
centrate their activities in specific areas, while both 
adult and juvenile male movements were usually 
more scattered. Longest movement obaerved during 
this study was made by an adult female captured at  
TA-16 in the LA/NERP and relocated one year later 
21.4 km to the east acrogs the Rio Grande. Average 
home range of the six radio collared deer was -14 
km2 (standard deviation = 5 kmz), which is con- 
siderably larger than that reported for mule deer 
elsewhere. 

Security fences on the LA/NEFW probably affect 
deer movements, but several marked animals suc- 
cessfully circumvented the western boundary fence 
by moving around it or by passing through manned 
security gates. Specific individual deer consistently 
walked in and out of the unmanned security gate at  
TA-9. 

Pellet group plots are being used as an index to 
deer and elk densities, as well as indicators of dis- 
tribution. A summary of the W E R P  pellet group 
data for deer and elk is presented in Tables XXXl 
and XXXII. For deer, there is a decline in pellet 
group counts since 1975 in the ponderosa pine and 
piiion-juniper habitats. There does not appear to 
have been a significant decline in deer in the mixed 
conifer habitat type. Not enough data are available 
to test for time differences in the other three 
habitats. No significant changes in elk density have 
occurred in the mixed conifer habitat type. Not 
enough data are available to test for differences in 
the other three habitats. 

6. Botanical Survey for Critical Habitate in the 

[T. Foxx and G. Tierney, Consulting Botanists 
LA/NERP 

(H-1211 

Presently, there are 37 candidate plant species on 
the federal Threatened and Endangered Species list 
for New Mexico. Examination of the list provided by 
the New Mexico Heritage Program of the State Fish 
and Game Department showed only one species, 
grama grass cactus (Pediocactue paprycanthua), 
that was likely to be found within the LA/NERP. 
This species was located and photographed in 
various stages, including the reproductive stage.30 
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TABLE XXXI 

SUMMARY OF LA/NERP PELLET GROUP DATA FOR DEER 

Habitat 

Ponderosa Piiion 
Period Conifer - -  Burn Meadow Alfalfa Pine Juniper 

Winter 75-76, 0.73 
Summer 76 1.38, 
Winter 76-77 1 .oo 
Summer 77 0.46 
Winter 77-78 0.53 
Summer 78 0.58 
Probability level of 
test for changes 
with time 0.34 

_ _ _  --- 
0.38 0.31 
0.76 0.54 

--- 3.80 1.81 
--- 1.45 0.94 _ _ _  1.49 0.76 _ _ _  1.04 0.39 
0.75 0.51' 0.73 
3.13 0.51 0.12 

_ _ _  <0.01 0.03 

TABLE XXXII 

SUMMARY OF LA/NERP PELLETGROUP DATA FOR ELK 

Habitat 

Period 
Mixed 
Conifer 

Winter 75-76 
Summer 76 
Winter 76-77 
Summer 77 
Winter 77-78 
Summer 78 
Probability level of 
test for change 
with time 

0.60 
0.50 
0.96 
0.21 
0.94 
0.89 

0.23 . 

Although the site ,acation is outside the LA/NERP 
boundaries per se, the species is very likely to occur 
within undisturbed sites where grama grass 
predominates. 

Most of the species presently on the list occur in 
the southern part of the state. This is due, in large 
part, to the paucity of floristic studies in the 
northern part of the state. Our survey was designed 
to identify any of the listed species and to locate 
other species that were rare to the area or perhaps 
endemic. During the course of the floristic search, 
several species were located that had not been noted 

Burn Meadow Alfalfa - 

by other LASL studies, by the present investigators, 
or by previous investigators. They are not necessari- 
ly rare, threatened, or endangered at  the present 
time, but in areas sampled, they have a very low 
population number. An example of such a plant is 
the larkspur violet (Viola pedatifida). 

The federal list consists only of candidate species; 
the list is not yet static. Species are being added and 
deleted. A number of species are very loosely 
protected under New Mexico Statute 45-11. Special 
attention was given to the occurrence of these latter 
plants within the area. An annotated list of species 
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ennumerated under the Statute and which are 
known to be found within the LA/NERP or adjacent 
areas has been compiled. If these species are subse- 
quently added to the federal list or the New Mexico 
law becomes more stringent, this information will be 
readily available to DOE managers. 

Because the federal list is not yet static, we 
realized that a comprehensive plant survey would be 
the most useful. Therefore, a more complete collec- 
tion was made than originally anticipated. As of 
May 1, 1978, 160 plants had been identified; 66 of 
these had not been reported previously. This in- 
dicates that, at  the completion of the 1978 field 
season, the number of newly recorded species can be 
expected to increase considerably. 

From previous experience through contracts for 
the Museum of New Mexico, the University of New 
Mexico, and the National Park Service, a number of 
species have been found that are known to be of 
ethnobotanical significance. They were possibly 
utilized by the prehistoric inhabitants of the Pa- 
jarito Plateau aa food, clothing, medicine, or for 
ceremonial purposes. Such species as white stem 
stickleaf (Mentzelio olbicoulie) are of special 
ethnobotanical significance and have been located 
in the study area. These observations have been 
uaeful in seed analysis studies done for archeological 
salvage studies at  LASL. 

Finally, an unanticipated by-product of the study 
is a checklist of over 1OOO plants compiled by Foxx 
and Tierney.30 This checklist is to be published as a 
LASL report and will give information such aa plant 
distribution, synonyms, and references. Because no 
such publication now exists for the area, this report 
will be valuable to the Park Service, Forest Service, 
Department of Energy, naturalists, teachers, stu- 
dents, and interested laymen. 

6. La Meea Fire 
[T. Foxx, Consulting Botanist (H-1211 

The La Mesa f i e  burned from June 16-23, 1977, 
ultimately consuming 62 km2 of Santa Fe National 
Forest, Bandelier National Monument, and LASL 
land (10.6 km2). 

Subsequent to the fue 9.9 km2 of LASL land were 
reseeded with a mixture of native grass species 
(slender wheatgrass, western Wheatgrass, hard 
fescue, blue grama, spiked muhley, and sand 
dropseed) and 0.7 km2 were set aside for natural suc- 
cession studies. 

In October 1978, paired 20 by 50 m plots with fifty 
1 m by 2 m shrub plots and one hundred 5 decimeter 
by 5 decimeter plots were established in the seeded 
and unseeded area of the ponderosa pine zone. 
Relative foliage cover for herbaceous plants and 
shrubs was determined for each plot. Plots in the 
seeded area had 6.7% total foliage cover. Grass com- 
prised 56.5% of the total foliage cover; 41.5% was the 
reseeded grass species Agropyron trachycaulum 
(slender wheatgrass). In the weeded  plots there 
was 5.2% coverage. Less than 1% was grass and over 
99% was forbs. Chenopodium (lambsquarters) 
species made up 78.5% of the total foliage cover. 

Biomass was based on ten 1 m by 1 m plota. The 
biomass in the seeded area was 850.1 g/m2 and in the 
unseeded area 10 g/m% Grass represented 31.3% of 
the total biomass on the seeded side, whereas only 
5.8% on the unseeded side. Forbs made up 94.2% of 
the total biomass on the unseeded side and only 
68.7% on the seeded side. Reseeded grasses made up 
69.3% of the total biomass on the seeded side and 0% 
on the weeded  side. 

7. Long-Term Ecological Effects of Exposure 

[G. C. White and T. E. Hakonson (H-12)] 
to Uranium 

An estimated 75 OOO to 100 OOO kg of uranium were 
expended during conventional explosive tests at  
several LASL testing areas during 1949-1970. Of 
this, about 35 OOO to 45 OOO kg of natural uranium 
were used during 1949-1954, and 40 OOO to 50 OOO kg 
of depleted uranium (depleted of 235U) were used 
during 1955-1970. The principal concern about 

i depleted uranium is the effect of its chemical tox- 
icity and pyrophoric properties on terrestrial 
ecosystems. Methods to ascertain environmental 
transport are necessary. Also, rapid analysis for 
uranium in various matrices has become increasing- 
ly important with the advent of the energy crisis. 
Decontamination of uranium contaminated areas 
may be necessary because of the chemical toxicity 
aspects of that element. A fourth year of study of the 
transport of depleted uranium in the terrestrial 
ecosystem at LASL was completed, with emphasis 
on evaluation of the portable phogwich survey in- 
strument as a uranium field survey instrument. 

A firing site at LASL was’resampled with the 
phoswich survey instrument at the same locations 
that were sampled in the 1976 soil uranium field sur- 
vey.31 The initial sampling grid was systematically 
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placed on a polar coordinate system radiating from 
the detonation point every 4 5 O  with concentric cir- 
cles at 10, 20, 30, 40, and 50 m from the detonation 
point. 

Soil samples collected on the grid system during 
the 1976 uranium survey at the firing site were ob- 
tained with a polyvinylchloride coring tube with a 
2.5 cm inside diameter. Field instrument measure- 
ments from the grid were compared with the 
uranium concentration in the 0 to 2.5 cm depth seg- 
ment of each core. 

Correlation between the phoswich measurements 
and previous soil samples taken in 1976 at the site 
was excellent (Fig. 171, with r = 0.95 (p<O.OOOl), 
even though the respective meaeurements were 
taken two years apart. Changes in the distribution of 
uranium during the interval between samplings 
must have been minor relative to the total inventory 
of uranium in the soil. 

D. Resurvey Program 

For the past two years LASL's Environmental 
Surveillance Group has conducted some intensive 
radiological surveye as part of DOE'S Formerly 
Utilized Sites Remedial Action Program (FUSRAP). 
The results of these surveys will be utilized by DOE 
to determine whether any remedial measures are 
desirable to further reduce any residual effects from 
previous uses of the areas. In the Loe Alamos Area, 
Bay0 Canyon and the Acid-Pueblo Canyon system 
were investigated. A final report on the radiological 
survey of Bay0 Canyon has been completed and is 
expected to be publiehed by DOE'e Division of En- 
vironmental Control Technology in 1979. The eum- 
mary from that report is included in this section. A 
draft report on Acid-Pueblo Canyon is expected to 
be submitted to DOE for review in 1979. A brief 
summary of the atatus of that work follows the Bay0 
Canyon summary. 

1. Bay0 Canyon 

A portion of Bay0 Canyon (Fig. 5) was used 
between 1944 and 1961 as a site for experiments 
employing conventional high explosives in conjunc- 
tion with research on nuclear weapons development 
initially under auspices of the US Army Manhattan 
Engineer District and later the Atomic Energy Com- 
mission (AEC). The explosive test aeeemblies usual- 

ly included components made from natural or 
depleted uranium and a radiation source for blast 
diagnostics. The sources contained several hundred 
to several thousand curies of 14oLa (half-life 40.2 h) 
and a small proportion of WSr (half-life 28.1 yr). 
The explosive detonation resulted in the dispersion 
of radioactive materials-uranium, 140La and 
WSr-in the form of aerosols and debris to the at- 
mosphere and onto the ground around the firing 
points. Radiochemistry operations conducted at the 
site resulted in the generation of liquid and solid 
radioactive wastes, which were disposed into the 
subsurface pits and leaching fields. 

The site was decommiseioned by 1963 with the 
removal or demolition of structures, cleanup of sur- 
face debris, and excavation of contaminated waste 
disposal facilities. Radiological surveys resulted in 
the conclusion that the site was sufficiently free of 
contamination to permit the land to be released 
from Federal government control. The land was 
transferred to Loe Alamos County by quit claim 
deed on July 1, 1967. 

In 1976 the Energy Research and Development 
Administration (ERDA) identified the Bay0 Can- 
yon Site as one of the locations to be reevaluated as 
part of the FUSRAP using modem instrumentation 
and analytical methods as a basis for determining 
whether any further corrective measures would be 
desirable. 

The resurvey utilized information from a number 
of routine and special environmental surveillance 
studies conducted previously by LASL as well as ex- 
tensive new instrumental measurements, soil sampl- 
ing, and radiochemical analyses. Reeults showed 
that residual surface contamination due to WSr 
averaged about 1.4 pCUg or approximately 3 times 
the level attributable to worldwide fallout. Surface 
uranium averaged about 4.9 pg/g or about 1.5 times 
the amount naturally present in the volcanic- 
derived soils of the area. Subsurface contamination 
associated with the former waste diepoeal locations 
is largely confined within a total area of about 10 OOO 
m2 and down to depths of about 5 m. Of 378 subsur-. 
face samples, fewer than 12% exceeded 13 pCUg of 
gross beta activity, which is comparable to the upper 
range of activities for uncontaminated local soils. 

Health physics interpretation of tha data in- 
dicates that the present population of Loa Alamos 
living on mesas adjacent to Bay0 Canyon is not 
receiving any incremental radiation doses due to the 

52 



ul 
w 

A 

0 

A 
0 -  0 

A 0  

0 

0 

0 
. .  

A 

+ 

X 

10-m 
20-m 
38-m 
40-m 
50-m 

0 

. .  

.., . 

circle 
circle 
circle 
circle 
circle- 

0 5000 10000 15000 20000 25000 3oooo 
Phoswich Portable Counter ( N e t  Counts/SOO sec) 

Fig. 17. 
Graph of the 1976 0-2.5 cm depth segment soil uranium concentration and the phoswich por- 
table survey instrument counts in 1978. 



residual contamination. Potential future land uses 
of Bay0 Canyon include development of a residential 
area. 

Theoretical evaluation of such potential uses by 
means of exposure scenarios (including inhalation of 
contamination with dust by construction workers or 
residenta) indicates that incrementa of radiation ex- 
posure due to residual contamination attributable to 
Bay0 test operations would be small in comparison 
with either radiation protection guidelines or 
natural background. 

The worst case evaluations for maximum in- 
dividual exposures under these hypothetical condi- 
tions were calculated as 50 yr dose commitments, 
which represent the dose accumulated over 50 yr 
from exposure to radioactive material in the first 
year. Only several radionuclides are capable of ir- 
radiating an individual for years after exposure to 
that radionuclide. This occurs when these long-lived 
radioactive materials are inhaled or ingested and are 
incorporated into body tissues where they remain, 
such as incorporation of WSr into bone. These dose 
commitmenta are compared to the current DOE 
Radiation Protection Standards for annual doses to 
individuals in the general public and to average ' doses of radiation received from natural radiation in 
the area. Comparing 50 yr dose commitmenta to an- 
nual exposure guidelines is considered conservative 
because the actual dose received in any one year 
from a radioisotope capable of irradiating the in- 
dividual for years after exposure is considerably less 
than the 60 yr dose commitment. 

The largest dose an average resident of Bay0 Can- 
yon would receive from present contamiriation levels 
would be 0.43 mredyr  due to external penetrating 
radiation, which is O.W% of DOE Guidelines and 
0.24% of the dose received from natural radiation in 
Bay0 Canyon. For maximum exposure it is assumed 
an individual consumes 50 kg/yr of vegetables and 
fruits produced from garden plote b a t e d  in con- 
taminated soil in Bay0 Canyon. This individual 
could receive a 50 yr dose commitment of 45.6 mrem 
to the bone, which is 3.0% of the guidelines for an- 
nual exposure and 25% of annual exposure from 
natural radiation in the Canyon. Another exposure 
pathway is inhalation of contaminated dust due to 
construction activity in contaminated soil. The 
maximum postulated 50 yr dose commitment to a 
construction worker is 23 mrem to the bone from in- 
stallation of underground structures or utilities. 

This would likely by a one-time e x p u r e  and would 
be only 1.5% of the DOE guidelinea for annual ex- 
posure and 13% of the annual dose due to 
background radiation in the Canyon. 

2. Acid-Pueblo Canyon System 

These deep canyons (Fig. 5 )  were the discharge 
area for untreated radioactive liquid wastesbetween 
1943 and 1951 resulting from research and process- 
ing at LASL. Starting in 1961, treated radioactive 
effluents were discharged into the canyon from TA- 
45, the liquid waste treatment facility which 
operated until 1964. The TA-45 waste treatment 
plant was sited on the meaa forming the eouth side of 
Acid Canyon. Acid Canyon is a deep canyon cut into 
soft volcanic rock, and is tributary to Pueblo Can- 
yon. Intermittent stream flow is ultimately tributary 
to the Rio Grande. 

Acid Canyon and part of Pueblo Canyon were 
transferred to the incorporated County of Loe 
Alamos subject to recognition of an easement with 
AEC. This easement waa genetelly a strip along the 
stream channel. The right of access was to permit 
the construction and operation of test wells and to 
permit the collection of eafth and water samples. 
The property was transferred by a quit claim deed 
on July 1, 1967. 

Plutonium, americium, and fiaeion producta were 
discharged into the canyons in liquid effluenta from 
1943 to 1964. The fmt survey of Acid Canyon, for 
purposes of cleanup, was made on Auguat 31, 1966. 
On October 4,1966, work commenced on removing 
the TA-46 structures. Five hundred truckloads of 
demolition debris and dirt from this location were 
removed to the dump. Ninety-four loads of debris 
from Acid Canyon were placed in a solid waste dis- 
m a l  area within the currently operational LASL 
site. This decontamination activity included the 
removal of all drain pipes, wires, rocks, tuff, 'and 
other debris found contaminated in Acid and Pueblo 
Canyons. This work wm completed in 1967, and it 
was reported that a small amount of contamination 
remained in inaccessible places. 

Some radioecological and environmental surveil- 
lance evaluations have been completed and 
documented for Pueblo C ~ ~ Y O R  aa reported in 
previous surveillance reporte.4-8,27 Several hundred 
soil and sediment samples were collected for the pre- 
sent detailed radiological survey d h g  1977. Data 

, 
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show some limited areas at the TA-45 site and in the 
canyons that exceed EPA proposed mil screening 
guides for plutonium concentrations. Measurements 
of penetrating radiation showed no areas that exceed 
radiation protection standards. A draft report will be 
completed in 1979. 
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APPENDIX A 

STANDARDS FOR ENVIRONMENTAL CONTAMINANTS 

The concentrations of radioactive and chemical 
contaminanta in air and water samples collected 
throughout the environment are compared with per- 
tinent standards contained in the regulations of 
several Federal and State agencies in order to verify 
the Laboratory's compliance with these standards. 
LASL operations pertaining to environmental 
quality control are conducted in accordance with the 
directives and procedurea contained in DOE'S 
Health and Safety Manual, Chapters 0510, 0611, 
0513, 0524, and 0660. 

In the case of radioactive materials in the environ- 
ment, the guides contained in Manual Chapter 0524 
are used as a bash for evaluation. However, the 
DOE standard for uranium in water (1600 and 60 
mg/A for controlled and uncontrolled areas, respec- 
tively) does not consider chemical toxicity. 
Therefore, for the purposes of this report, the more 
restrictive standard& of the International Com- 
mission on Radiological Protection (ICRP) for 
uranium in water (60 mg/l for an occupational 40-h 
week) are were used as a point of comparison. For at- 
mospheric uranium, the DOE and ICRP standards 
are in agreement. The standards are listed in Table 
A-I in the form of a Radioactivity Concentration 
Guide (CG). A CG is the concentration of radioac- 
tivity in the environment that is determined to 
result in whole body or organ doses equal to the 
Radiation Protection Standarda (listed in Table A- 
II) for internal and external exposures. Obviously, 
there are uncertainties in relating the CG to the 
Radiation Protection Standards. Thus, common 
practice and stated DOE policy in Manual Chapter 
0524 are that operations shall be "conducted in a 
manner to assure that radiation expoaure to in- 
dividuals and population p u p a  is limited to the 
lowest levels technically and economically prac- 
ticable." 

Because some radioisotopea remain in the body 
and cause exposure long after intake has occurred, it 

is common practice to consider the 50 yr dose com- 
mitment caused by ingestion of such isotopes. At  
present, there are no standards for 50 yr dose com- 
mitments. 

For chemical pollutants in water supply, the con- 
trolling standards are those promulgated by either 
the EPA or the NMEID (Table A-III). 

Radioactivity in public water supply is governed 
by EPA regulations contained in 40CFR141. These 
regulations provide that combined radium-226 and 
radium-228 shall not exceed 5 pCi/l and gross alpha 
activity (including radium-226, but excluding radon 
and uranium) shall not exceed 15 pCi/l. A screening 
level of 5 pCih is established as part of the monitor- 
ing requirements to determine whether specific 
radium analyses must be performed. 

For man-made radionuclides the EPA drinking 
water regulations specify that concentration be 
limited to levels that would result in doses of 4 
mrem/yr calculated according to a specified 
procedure. The EPA calculated value for tritum 
(3H) is 20 X 10-6 pCi/ml and for cesium (137Cs) is 
200 X 10-9 &i/ml.m The calculated concentra- 
tion using bone as the critical organ and the EPA 
prescribed method& for 238Pu or 239Pu is 7.5 X 
10-9 pCi/ml. 
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TABLE A-I 

DOE RADIOACTIVITY CONCENTRATION GUIDES (CGs) 

CONCENTRATION GUIDES FOR UNCONTROLLED AREASah 
CG for Air CG for Water 

Nuclide (ctCi/d) (ctCilm.4) (nCi/l) 

3H 2 x 10-7 3x10-3  3000 
7Be -__ 2 x 1 0 4  2000 
11C, 13N, 150 3 x 10-8 ' --- _-- 
4 1 h  , 4 x 10-8 --- -__ 
89Sr 3 x 10-10 3 x 10-6 3 

137cs 5 x 10-10 2 x 10-5 20 
238Pu 7 x 10-14 5 x 10-6 5 
239pud 6 X 10-14 5 x 10-6 5 
241Am 2 x 10-13 4 x 10-6 4 

(pgIm3)c ( m d 4  
U, naturalc ' 6.1 X 106 2 x 10-5 60 

9 0 ~ r d  3x10-11 . 3x10-7 0.3 
131Id 1 x 10-10 3 x 10-7 0.3 

1.8 (ICRP") 

CONCENTRATION GUIDE FOR CONTROLLED AREASa,b 

CG for Air CG for Water 
Nuclide Wi/d) (CtCild) (nCi/l) 

5 x 10-6 1 x 10-1. 1 x 105 
--- 5 x 10-2 5 x 1 0 4  

3H. 
7Be 
11C, 13N. 150 1 x 10-6 -__ --- 
41Ar 2 x 10-6 _-- --- 
89Sr 3 x 10-8 3 x 1 0 4  I 300 
9% 1 x 10-9 1 x 10-5 10 
131Id 4 x 10-9 3 x 10-~MM 30 
137cs 1 x 10-8 4 x 10-4 400 
238Pu 2 x 10-12 1 x 10-4 100 
2 3 9 p ~ d  2 x 10-12 1 x 10-4 100 
241Am 6 X 10-12 1 x 10-4 100 

I (pdm3)c (mdN 
U, naturale 1.8 x 106 5 x 10-4 1500 

60 (ICRPe) 

"This table contains the most restrictive CGs for nuclides of major interest a t  LASL (DOE 
Manual Chap. 0524, Annex A). 
bCGs apply to radionuclide concentrations in excess of that occurring naturally or due to fallout. 

masses may be converted to the DOE "uranium special curie" by using the factor 3.3 X 

dOf the possible alpha and beta emitting radionuclides released a t  LASL, zsePu and Y, respec- 
tively, have the most restrictive CGs. The CGs for these species are used for the gross-alpha and 
gross-beta CGs, respectively. 
eFor purposes of this report, concentrations of total uranium in water are compared to the ICRP 
recommended values which consider chemical toxicity. 

curie of natural uranium is equivalent to 3000 kg of natural uranium. Hence, uranium 

ctwpg. 
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TABLE A-11 

DOE RADIATION PROTECTION STANDARDS FOR E2LTERNAL 
AND I"3XRMA.L EXPOSURES 

Individuals and Population Groups 
in Uncontrolled Areas 

A G U ~  Dose EquivaIent or 
Dose commitment (rem)a 

B a d  on dose Based on an 
to individuals averam dose 

at points of to a suitable 
maximum sample of 
probable the exposed 

Whole body, 
gonads, or 
bone marrow 0.5 0.17 
Other organs 1.5 0.5 

Individuals in Controlled Area6 

of Exposure 

Whole body, head and trunk, gonads, lens of 
the eye,b red bone marrow, active blood 
forming organs. 
Unlimited areas of the akin (except hands 
and forearms). Other organa, tissues, and 
organ systems (except bone). 
Bone 

Forearmsd 

Hands" and feet 

Exposure Period 

Year 
Calendar Quarter 

Year 
Calendar Quarter 

Year 
Calendar Quarter 

Year 
Calendar Year 
. Year 

Calendar Quarter 

Dose Equivalent [Dose or Dose 
Commitmen~(rem)l 

5 "  
3 

15 
5 

30 
10 

. 30 
10 
75 
25 

"To meet the above dose commitment standards, operations must be conducted in such a man- 
ner that it would be unlikely that an individual would assimilate in a critical organ, by inhala- 
tion, ingestion, or absorption, a quantity of a radionuclide(s) that would commit the individual 
to an organ dose which exceeds the limits specified in the above table. 
bA beta exposure below a maximum energy of 700 keV will not penetrate the lens of the eye; 
therefore, the applicable limit for these energies would be that for the skin (15 rendyear). 
"In special casea with the approval of the Director, Division of Safety, Standards, and Com- 
pliance, a worker may exceed 6 remlyear provided hisher average expoawe per year since age 18 
will not exceed 5 rem per year. 
"All reasonable effort shall be made to keep exposure of forearms and hands to the general limit 
for the skin. 
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TABLE A-I11 

MAXIMUM CONTAMINANT LEVEL (MCL) IN WATER SUPPLY 
FOR INORGANIC CHEMICALS AND RADIOCHEMICALSa 

Inorganic 
Chemical MCL 

Contaminant ( m d 4  

As 
Ba 
Cd 
c1 
Cr 
P 
Pb 
HI3 
N 4  
Se 
Ag 
TDS 

Radiochemical 
Contaminant 

0.05 
1 .o 
0.010 

0.05 
2.0 
0.06 
0.002 

0.01 
0.06 . 

250 

45 

lo00 

MCL 
G C V W  

'"CS 200 x10-0 
Groes Alpha 5 x 10-0 
8H 20 x lo-' 
mPu 7.5 x 10-0 
*Pu 7.5 x 10-0 

- 
WSEPA National Interim Primary Drinking Water Regulations (EPA-570/9-76-003), EPA, Of- 
fice of Water Supply (1976) and NMEID Water Supply Regulations (Regulations Governing 
Water Supply, N.M. Environmental Improvement Agency, Santa Fe, N.M., Dec. 9 1977). 
bBased on annual average of the maximum daily air temperature of 14.6 to 17.7OC. 
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APPENDIX B 

SAMPLING PROCEDURES AND STATISTICAL TREATMENT OF DATA 

1. Thermoluminescent Dosimeters 

Harshaw High Sensitivity TLD-100@ LiF (lithium 
fluoride) chips, 6.4 mm square by 0.9 mm thick, are 
used in both the environmental and LAMPF 
networks. The chips are annealed at 400°C for 1 h 
and then cooled rapidly to room temperature. In 
order for the annealing conditions to be repeatable 
the chips are put into rectangular borosilicate glass 
vials that hold 48 LiF chips each. These vials are 
slipped into rectangular holes formed by stacking 
machined stainless steel blocks inside an oven main- 
tained at 400°C. After 1 h the vials are removed from 
the oven and placed between massive copper blocks 
at room temperature. 

The TLD reader is an Eberline model TLR-5 set 
for lh, 140°C preheat and lh, 240°C integration cy- 
cles. Incandescent lighting is used exclusively during 
all phases of annealing, dosimeter preparation, and 
readout to prevent ultraviolet-induced spurious TL 
(thermoluminescence). Four chips are placed in a 
molded nylon acorn nut, size 3/8-16, then closed 
with a 3/8-16 X 114 in. nylon set screw. This as- 
sembly constitutes one dosimeter. 

For each annealed batch, two calibration sets are 
exposed. One set is read at the beginning of the 
dosimetry cycle along with field and calibration seta 
from the previous cycle. The second is read at the 
end of the cycle to detect possible sensitivity drift. 
Each calibration set consists of 20 dosimeters ir- 
radiated at the following levels: 3 at 0 mR are stored 
as laboratory controls, 3 at 0 mR accompany the set 
to the irradiation facility and serve as calibration 
controls, 3 at 0 mR accompany the field set as tran- 
sit controls, 4 at 10 mR, 4 at 20 mR, 1 each at 40,80, 
and 160 mR. A factor of 1 rem (tissue) = 1.061 R is 
used in evaluating the dosimeter data. This factor is 
the reciprocal of the product of the roentgen to rad 
conversion factor of 0.957 for muscle for 60Co (the 
isotope used for TLD calibrations) and the factor 
0.986, which corrects for attenuation of the primary 
radiation beam at electronic equilibrium thickness. 
A rad-to-rem conversion factor of 1.0 for gamma rays 
is used as recommended by the International Com- 
mission on Radiation Protection.B1 A method of 
weighted least squares linear regression is used to 

determine the relationship between TLD reader un- 
its and dose (weighting factor is the reciprocal of the 
variance) .B2 

The TLD chips used are all from the same produc- 
tion batch and were selected by the manufacturer so 
that the measured standard deviation in TL sen- 
sitivity is 2.0 to 4.0% of the mean at 10 R exposure. 
At the end of each field cycle, whether calendar 
quarter or LAMPF operation cycle, the dose at each 
network location is calculated along with the upper 
and lower limits at the 95% confidence level.B3 At 
the end of the calendar year, individual field cycle 
doses are summed for each location. Uncertainty is 
calculated as the square root of the sum of squares of 
the individual standard deviation by assuming that 
the 95% confidence interval closely approximates 
the same interval as f 2  standard deviations. The 
dose at the LASL boundary north of LAMPF is 
calculated differently. Here 12 locations are in close 
proximity and the dose at the end of each cycle is 
calculated as the mean for these locations. Because 
there is a dosimeter containing four chips at each 
location, this is actually a grand mean (or mean of 
means) and the standard deviation is therefore 
smaller by a factor of almost a third (1162)  than 
that of any of the individual dosimeters. 

In order to calculate the magnitude of the compo- 
nent of the total dose caused by LAMPF operations, 
three locations along the south boundary of LASL 
are used for background values. These locations are 
distant from and unaffected by LAMPF or any other 
laboratory source of radiation. They are close 
enough in elevation to the LAMPF site to experience 
similar climatic conditions such as rain and snow- 
fall. The geologic formation along the south boun- 
dary is different from that near the north boundary 
and has a smaller terrestrial gamma component. 
However this causes an overestimate of the LAMPF 
contribution so that the calculated values are con- 
servative. 

The rationale for this calculation is based on the 
ratio of the dose recorded by the unshielded 
dosimeter to that for the lead and Lucite-shielded 
dosimeter. This ratio should be the same for 
dosimeters at  both the north and south boundaries 
because the cosmic gamma component is quite 
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stable (and is responsible for nearly 90% of the dose 
recorded by the shielded dosimeters) and because 
the terrestrial conditions are nearly the same. Any 
decrease in the ratio at  the north boundary is as- 
sumed to be caused by LAMPF operations. The ac- 
tual method of calculation follows. Let z be the dose 
component from LAMPF, u and v be the unshielded 
and shielded dose means, respectively, at the north 
boundary, ut and v' be their counterparts at  the 
south boundary, and SU, Sv, SUI, Svi be the stan- 
dard deviation of these means. Then 

2 = u-(v[ul/v@]). 

The uncertainty associated with this value can be 
determined from the relationship 

st = (aJaU)w + (aJa")* s: + 
(aJaU,)¶ ## + (aJa",)' g,. 

The dosee at the other 10 locations in the LAMPF 
network are reported in the same manner as those in 
the environmental network. The ratios of unshielded 
to shielded dosee are calculated for comparison pur- 
poses only. They serve as a check on the ratios at the 
north boundary and background locations. 

An independent Comparison study between an in- 
tegrating high-pressure ionization chamber and the 
TLD system was a h  made to try to verify the 
ability of the TLD network to measure the north 
boundary dose. The ion chamber and TLDs were 
placed on top of a 10 m tower located on the boun- 
dary north of LAMPF from 16 Nov 1978 through 16 
Jan 1979. The integrated total dose recorded by the 
ion chamber for this period was 23.7 mrem. The 
TLDs recorded 22.7 f 0.4 (2a) mrem. An estimated 
dose of 2.1 mrem due to LAMPF activities using 
data fmm the ion chamber compares with 3.6 f 2.4 
(2a) mrem measured by the LAMPF network TLDs 
placed 1 m above ground in the vicinity of the tower. 
This close agreement between the two methode of 
dose measurement indicates that the TLD eystem is 
capable of measuring the boundary dose due to 
LAMPF activities with reaeonable accuracy. 

I 

2. Airsampling 

Samples are collected monthly at  25 continuously 
operating stations during 1978. High volume 

positive displacement air pumps with flow rates of 
approximately 3 U s  are used. Atmospheric aerosols 
are collected on 79 mm diam polystyrene filters. 
Part of the total air flow (-2 mWs) is passed through 
a cartridge containing silica gel to adsorb at- 
mospheric water vapor for tritium analyses. Air flow 
rates through both sampling cartridges are 
measured with variable-area flow meters, and 
sampling times recorded. 
Gross alpha and groa beta activities on the 

monthly air filters are measured with a gas-flow 
proportional counter on collection day and again 7 to 
10 days after collection. The fmt count is used to 
screen samples for inordinate activity levels. The se- 
cond count (made after adsorbed, naturally- 
occurring, radon-thoron daughters had reached 
equilibrium with the long-lived parents) provides a 
record of long-lived atmospheric radioactivity. 

At one location (NO50 EO401 atmospheric radioac- 
tivity samples are collected daily (Monday through 
Friday). Atmospheric particulate matter on each 
daily filter is counted for gross alpha and gross beta 
activities on collection day and again 7 to 10 days 
after collection. The fvst measurement provides an 
early indication of any major change in atmospheric 
radioactivity. The second measurements are used to 
observe temporal variations in long-lived at- 
mospheric radioactivity. 

After being measured for &rose alpha and gross 
beta activities, the monthly filters for each station 
are cut in half. The fvst group of fiIter halves is then 
combined and dissolved to produce quarterly com- 
posite samples for each station. The second group of 
filter halves is saved for uranium analysis. 

Plutonium is separated from the solution by anion 
exchange. For 11 selected statione, americium is 
separated by cation exchange from the eluent eolu- 
tions from the plutonium separation process. The 
purified plutonum and americium samples are 
separately electro-deposited and measured for 
alpha-particle emiseion with a solid-state alpha 
detection system. Alpha-particle energy groups as- 
eociated with the decay of ah, =&, and a1Am 
are integrated, and the concentration of each 
radionuclide in ita respective air sample calculated. 
This technique does not differentiate between 239h 
and 240Pu. Urariium analyses by neutron activation 
analysis (see Appendix C) are done on the second 
group of filter halves. 
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Silica gel cartridges from the 25 air sampling sta- 
tions are analyzed monthly for tritiated water. The 
cartridges contain a small amount of blue "in- 
dicating" gel at each end to indicate a desiccant 
over-saturation. During cold months of low absolute 
humidity, sampling flow rates are increased to en- 
sure collection of enough water vapor for analysis. 
Water is distilled from each silica gel sample, 
yielding a monthly average atmospheric water vapor 
sample. An aliquot of the distillate is then analyzed 
for tritium by liquid scintillation coynting. 

Measurementa of the air particulkite samples re- 
quire that chemical or instrumental packgrounds be 
subtracted to obtain net values. Thus, net values 
lower than the minimum detectiod limit (MDL) of 
the system were sometimes obtained (see Table C- 
IV). Individual measurements often result in values 
of zero or negative numbera because of statistical 
fluctuations in the measurements. Although a 
negative value does not represent a physical reality, 
a valid long-term average of many measurements 
can be obtained only if the very small or negative 
values are included in the population. For this 
reason, the primary value given in the tables of air 
sampling results is the actual value obtained from 
an individual measurement or group of measure- 
menta. These primary values are those used in mak- 
ing subsequent statistical analyses and in evaluating 
the real environmental impact of Laboratory opera- 
tions. 

Station and group means are weighted for the 
length of each sampling period and for the air 
volume sampled. The means were calculated using 
the following equation.B4 

where 
- 
c = annual mean station or group atmospheric 

radioactive species concentration. 

ci = atmospheric radioactive species concentration 
for station or group i during ti, 

N = total number of samples during 1978 for a sta- 
tion or group, 

4 = length of routine sampling period for station or 
group i, and 

Vi = air volume sampled for station or group i during 
ti. 

Standard deviations for station and group means 
are similarly weighted by using the following equa- 
tion. 

I w 

N-1 

41, 

J 

where 

UT = standard deviation of C. 

To indicate the precision of the maximum and 
minimums, an uncertainty term representing twice 
the propogated measurement uncertainty (20) as- 
sociated with the reported maximum or minimum 
value is included in the data tables. 

3. Water, Soil, and Sediment Sampling 

Surface and ground water sampling points are 
grouped according to location and hydrologic 
similarity; i.e., regional, perimeter, and onsite sta- 
tions. Surface and ground water grab samples are 
taken one to two times annually. Samples from wells 
are collected after sufficient pumpage or bailing to 
ensure that the sample is representative of the water 
in the aquifer. Spring samples (ground water) are 
collected at point of discharge. 

The water samples are collected in 4 I (for 
radiochemical) and 1 I (for chemical) polyethylene 
bottles. The 4 I bottles are acidified in the field with 
5 ml  of concentrated nitric acid and returned to the 
laboratory within a few hours for filtration through a 
0.45 wm pore membrane filter. The samples are 
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analyzed radiochemically for dissolved cesium 
(137Cs), plutonium (238Pu and 239Pu), and tritium 
as HTO, as well as for total dissolved gross alpha, 
beta, and gamma activities. Total uranium is 
measured using the neutron activation method. 

Water is collected for chemical analyses at the 
same time as for radiochemical analysis and 
returned to the laboratory for filtration through a 
Whatman #2 filter. Samples for trace constituents in 
the water supply are collected and acidified in the 
field and returned immediately4o the laboratory for 
filtration. 

Soil and sediment stations are also grouped ac- 
cording to location and hydrologic similarity; i.e., 
regional, perimeter, and onsite stations. 

Soil samples are collected by taking five plugs, 75 
mm in diameter and 50 mm deep, at the center and 
comers of a square area 10 m on a side. The five 
plugs are combined to form a composite sample for 
radiochemical analyses. Sediment samples are col- 
lected from dune buildup behind boulders in the 
main channels of perennially flowing streams. Sam- 
ples from the beds of intermittently flowing streams 
are collected across the main channel. The soil and 
sediment samples are analyzed for gross alpha and 
gross beta activities, 137Cs and 238Pu and 239Pu. 
Moisture distilled from soil samples is analyzed for 
3H. A few select samples are analyzed for WSr. 

Cumulative samplers are set in a dry stream to 
collect samples of intermittent storm runoff. The 
sampler consists of a heavy angle iron driven into the 
channel with a heavy polyethylene bottle attached 
by a strap. The intake nozzle to the bottle, con- 
sisting of a 1 cm diam copper tube fitted through the 
plastic bottle cap, faces upstream and is placed 
about 4 cm above the channel. A vent hole (0.4 cm 
diam) is drilled into the bottle neck to vent air dur- 
ing initial filling of the sampler and to allow some 
continuous circulation of water and sediments into 
the bottle. The average time to fill the sampler is 

about 3 min; however, this can vary considerably, 
depending on the volume and velocity of flow. 

The samples are filtered through a 0.45 wm filter. 
The radioactivity and chemical composition of the 
solution is defined as filtrate passing through the 
filter, while the radioactivity in suspended sedi- 
ments is defined as the residue on the filter. 

The average concentrations of radionuclides and 
chemical constituents are reported for a number of 
individual analyses in Tables E-XIII through E-XVI 
and Tables E-XVIII and E-XX. The minimum and 
maximum values reported are individual analyses in 
the groups, while the average is computed from all of 
the individual analyses in the group. The uncer- 
tainty following the primary value represents twice 
the standard deviation of the distribution of 
observed values, or the analytical variation for in- 
dividual results. 
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APPENDIX C 

ANALYTICAL CHEMISTRY METHODS 

1. Procedures 

a. Plutonium and Americium. Soil and sedi- 
ment samples are dried, sieved through a No. 12 
screen (<1.7 mm), and split into 10 g aliquota. Each 
aliquot is leached with HF - HNO3. 

Waters are acidified to -1% HNO3 in the field. 
Immediately upon arrival in the laboratory, they are 
filtered through 0.45 pm pore membrane filters, split 
into 500 md aliquota, and evaporated to dryness with 
HNO3. The residue is treated with HF to dissolve 
silica. 

Air filters are ignited in platinum dishes, treated 
with HF-HN03 to dissolve silica, wet ashed with 
HNO3 - H202 to decompose the organic residue and 
treated with HN03-HC1 to ensure isotopic 
equilibrium. 

Vegetation samples are ashed in a high 
temperature oven and then treated like soil samples. 
All samples are spiked with standardized 242Pu and 
243Am during dissolution to serve as a chemical 
recovery tracer. 

Dissolved samples ‘are thoroughly digested in 7.2 
N HNO3, and 1N NaN02 added to ensure that Pu is 
in the tetravalent state. The solution is paseed 
through a pre-conditioned anion exchange column. 
The initial eluate and the first 20 m l  of a 7.2 N 
HNO3 wash is saved for 241Am analysis. The 
column is then washed with 7.2 N HNO3 and 8 N 
HC1. Plutonium is eluted with a freshly prepared 
solution of 1 g/d NHQ in 1 N HC1. The eluate is ap- 
propriately conditioned and Pu is electrodeposited 
from a 4% solution of (NH4)2C204. The plated Pu is 
counted on an alpha spectrometer. 

For water and air filter samples, the eluate from 
the Pu column is conditioned to ensure the removal 
of HNO3 and adjusted to 0.5 N HC1. This solution is 
loaded on a cation exchange column, rinsed with 0.5 
N HC1 followed by 2.0 N HC1, and Am is eluted with 
4 N HC1. The eluate is converted to the nitrate, 
made 6 N with HNO3, then mixed with ethanol in 
the proportion 40% 6 N HNO3-60% ethanol, and 
loaded on a preconditioned anion exchange column. 
The column is washed with 75% methanol-25% 6N 
HN08,  and 60% methanol-40%6N HNO3. 
Americium is eluted with 60% methanol-40% 2.5 N 

HNO3. This non-aqueous solvent-anion exchange 
step separates the rare earth elements, other ac- 
tinides, and Ra from Am. 

For soil and vegetation samples the eluate from 
the Pu column is converted to 6 N HC1. Americium 
is extracted into 0.015 N DEHPP and then back ex- 
tracted with (NH&C03. The back extract is 
decomposed with HC1, HNO3, and HClO4, dis- 
solved in 3 N HC1. The solution is brought to 3 N in 
HF and Am is coprecipitated with YF3. The YF3 is 
dissolved with H3BO3 in 6 N HNO3, then mixed 
with ethanol in the proportion 40% 6 N HNO3-60% 
ethanol, and loaded on a preconditioned anion ex- 
change column. The column is washed with 75% 
methanol-25% 6 N HNO3 and 60% methanol-40% 6 
N HNO3. Americium is eluted with 60% methanol- 
40% 2.5 N HNOs. This non-aqueous solvent-anion 
exchange step separates the rare earth elements, 
other actinides, and Ra from Am. The Am effluent is 
evaporated and dissolved in 2 m l  HC1 and 2 m16 N 
NH4SCN. The pH is adjusted to -3 with NH40H. 
The adjusted sample is loaded on a preconditioned 
anion exchange column. The column is washed with 
2 N NH4SCN to separate rare earth elements. 
Americium is eluted with 2 N HCl. 

Air and water sample eluates from the methanol- 
HNO3 column and soil and vegetation sample 
eluates from the SCN- column are conditioned and 
Am electrodeposited from 5 N NH4Cl adjusted to 
the methyl red endpoint. Electrodeposited Am is 
counted on an alpha spectrometer. 

b. Gm88 Alpha and Beta. Two g of soil or sedi- 
ment are leached in hot HNO3-HC1, and the super- 
nate is transferred to a stainless steel planchet and 
dried for counting. 

Nine hundred md of water are acidified with 5 md 
of HNO3 and evaporated to dryness. The residue is 
treated with HF-HN03 to dissolve silica, and H202 
and HNO3 to destroy organics. Residue is dissolved 
in 7.2 N HNO3, and then transferred to a counting 
planchet. 

Air filters are mounted directly on counting 
planchets. 
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Samples appropriately loaded on the planchets 
are counted on a thin window, dual channel gas 
proportional counter. Activity is calculated with ap- 
propriate corrections for cross talk between the two 
channels and the effect of mass loading on the 
counting efficiency. 

c. Tritium. Soils are heated to evaporate the soil 
moisture, the condensate is trapped, and 5 m l  ali- 
quots are transferred to scintillation vials. 

Water samples are acidified to -1% HNO3 in the 
field and filtered through 0.45 pm pore membrane 
filters immediately upon arrival in the laboratory. 
Five ma of the water are transferred into a scintilla- 
tion counting vial. 

Atmospheric water is trapped in a desiccator in 
the field. Moisture is removed from the desiccant in 
the laboratory, and appropriate aliquota taken for 
scintillation counting. Fifteen m l  of Scintillation li- 
quid are added to each sample, which is then 
vigorously shaken. 

Samples are counted in a Beckman LS-200 liquid 
scintillation counter for 50 min or 10 OOO counts, 
whichever comes first. Standards and blanks are 

' counted in conjunction with each set of samples. 

d 137Ce und Groee Gumma. Soils and sedi- 
ments are sieved through a No. 12 (< 1.7 mm) 
screen. One hundred grams of the sieved soils are 
weighed into polyethylene bottles. 

Water samples are acidified in the field to -1% 
HNO3 and filtered through 0.45 pm pore membrane 
filters. Five hundred m l  of each sample are transfer- 
red to a standard 500 m l  polyethylene bottle for 
counting. 

The radionuclide 137Cs is determined by counting 
on a Ge(Li) detector coupled to a multichannel 
analyzer. The activity is calculated by direct com- 
parison with standards prepared in the same 
geometrical configuration as the samples. Gro~a 
gamma is measured by counting in an NaI(T1) well 
counter, which accommodates the 500 ml  bottles. A 
single channel analyzer adjusted to register gamma 
radiation between 0 and 2 MeV is interfaced to the 
detector. Gross gamma determinations are reported 
as net counts per unit time and unit weight. 

e. 9oSr. Sample preparation and dissolutions are 
similar to those described in the section on Pu. After 
dissolution, the residue is dissolved in HCI, the pH is 
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adjusted to 2, and Y is separated from Sr by extrac- 
tion into.?O% HDEHP in toluene. The isolated WSr 
is left undisturbed for two weeks to allow the 
daughter WY to attain radioactive equilibrium. 
After that period, inactive Y carrier is added and 
9oY is again extracted from WSr by solvent extrac- 
tion into 5% HDEHP in toluene. Yttrium is back ex- 
tracted into 3 N HNO3 and precipitated as the 
hydroxide. Yttrium hydroxide is redissolved and the 
oxalate is precipitated. This precipitate is oven fired 
to the oxide which is filtered and weighed to deter- 
mine the chemical yield. Yttrium oxide precipitate 
is counted on a gas proportional counter to measure 
the activity. Samples are recounted after three days 
to verify the separation of WY from other beta- 
emitting nuclides. 

f. Uranium. Analyses for U were performed in 
one of two ways-instrumental epithermal neutron 
activation analysis or delayed neutron activation 
analysis. In the first method, two gram samples are 
irradiated in the epithermal neutron port at the Los 
Alamos Omega West Reactor. A period of two to four 
days is allowed to pass after the irradiation, and the 
samples are counted on a Ge(Li) gamma-ray 
spectrometer. The 228 and 278 keV transitions from 
239Np are used for the quantitative determination. 
The nuclear reaction is 2BU (n,r) 239U + 239Np + 
8. Obviously the ratio measures the major isotope of 
U and calculates total U assuming 238U is >99% of 
the total U. This assumed value will probably not 
vary significantly in environmental samples. 

For samples with U concentrations greater than 
100 ppm, another epithermal irradiation may be 
used. Following a 5 min irradiation and 10 min 
decay, the 75 keV gamma ray from 239U may be 
observed directly rather than waiting for the total 
decay to 239Np. Resulta from both epithermal 
methods have been reported in the 1iterature.Cl 

In the second method, samples are irradiated in a 
thermal neutron port and pneumatically transferred 
to a neutron counter where the delayed neutrons 
produced by the fission of 235U are measured.C2 
The technique is very manpower efficient and has a 
lower limit of detection than does the epithermal ir- 
radiation method. However, total U is calculated as- 
suming a' 235U/238U ratio of 0.0072. Variations in 
this ratio will produce inaccuracies in the result, 
hence samples likely to contain depleted U were not 
analyzed by this method because of the lower limits 



of detection. Most of our U analyses are done by this 
method because it is the more sensitive. 

An advantage to having both U techniques 
available is that samples containing enriched U may 
be measured. The 235U content may be determined 
by delayed neutrons and the 238U content by 
epithermal activation. Total U is the sum of these, 
and a rough indication of the isotope ratio may also 
be given. 

A comparison of these methods with the more 
traditional fluorometric technique for U analysis in 
soils has been published.C3 

2. Stable Element8 

Four in s t~men ta l  methods are used for a wide 
variety of stable element determinations. Neutron 
activation and atomic absorption are the principal 
techniques with ion chromatography and ion selec- 
tive electrodes used in a supplementary role. Ele- 
ments and anions determined by the various 

methods are summarized in Table CI. In addition, 
standard chemical methods are used for HC4*, 
total dissolved solids (TDS), and total hardness. It 
should be noted that our Hg method of choice is cold 
vapor atomic absorption using the standard Perkin- 
Elmer technique. 

3. Analytical Chemistry Quality Evaluation 
Program 

Control samples are analyzed in conjunction with 
the normal analytical chemistry workload. Such 
samples consist of two general types. Blanks are 
matrix materials containing quantities of analyte 
below the detection limit of the analytical 
procedure. Standards are materials containing 
known quantities of the analyte. Analyses of control 
samples fill two needs in the analytical work. First, 
they provide quality control over the analytical 
procedures so that problems that might occur can be 
identified and corrected. Secondly, data obtained 

I 

TABLE C-I 

ANALYTICAL METHODS FOR VARIOUS 
ELEMENTS AND ANIONS 

Neutron Activation 
Instrumental Thermal Al,Sb,As,Ba.Br,Ca,Ce,Cs,Cl,Cr, C4,5,6,7 

Co,Dy,Eu, Au,Hf,In,I,Fe,La.Lu, 
Mg,Mn,K,Rb,Sm,Sc,Se,Na.Sr.S. 
Ta,Tb.Th,Ti,W,V,Yb,Zn 

Instrumental Epithemal Al,Sb,As,Ba,Br,Cs,Cr,F,Ga,Au. C8,9,10,11 
In,I,La,Mg.Mn.Mo.Ni,K,Sm,Se. 
Si,Na.Sr,Th.Ti,W,U,Zn,Zr 

Thermal Neutron Capture- Al,B,Ca,Cd,C,Gd,H,Fe,Mg C12,13,14 
Gamma Ray N,P,K.Si,Na,S,ti 

Radiochemical Sb,Ae,Bi,Cu,Au,Ir,Hg,Mo,Oe,Pd C15,16,17,18 
P,Pt,Ru,Se,Ag,Te,Th,W,U 19,m 

I 
Atomic Absorption Sb,As.Ba.Be,Bi,Cd,Ca.Cr,Co,Cu C21,22.23,24. 

F,Ga,In,Fe,Pb,Li,Mg,Mn,Hg,Mo, 25,26,27 
Ni,K,Se,Si,Ag,Na,Sr.Te,Tl,Sn, 
Ti,V,Zn 

Ion Chromatography F-,CI- ,Br-.NO;, 
NO-,,SO,a,SO,*,PO,',NH: C28 

Ion Selective Electrodes F-,NO-,,NH: C29 

67 



from the analysis of control samples permits the 
evaluation of the capabilities of a particular 
analytical technique under a certain set of circum- 
stances. The former function is one of analytical 
control, the latter is called quality assurance. 

Quality control samples are obtained from outside 
agencies and prepared internally. The EPA provides 
water, foodstuff, and air filter standards for analysis 
of gross alpha, gross beta, 3H, 137Cs, and 239Pu as 
part of the ongoing laboratory intercomparison 
program. The Environmental Measurements 
Laboratory (EML) provides soil, water, bone, tissue, 
vegetation, and air filter samples each containing a 
wide variety of radionuclides. These are part- of a 
laboratory intercomparison of DOE-supported 
facilities. Uranium standards obtained from .the 
Canadian Geological Survey (CGS) and the Inter- 
national Atomic Energy Agency (IAEA) are used to 
evaluate the uranium analysis procedures. Internal 
standards are prepared by adding known quantities 
of analyte to blank matrix materials. 

Quality assurance for the stable element analysis 
program is maintained by the analysis of certified or 
well-characterized environmental materials. The 
National Bureau of Standards (NBS) has a large set 
of silicate, water, and biological Standard Reference 
Materials (SRM) . The EPA distributes mineral 
analysis and trace analysis water standards. Rock 
and soil certified standards have been obtained from 
the CGS and the United States Geological Survey 
(USGS). Other trace elemental standards have been 
purchased from Kodak. 

No attempt is made to make control samples un- 
known to the analyst. However, they are submitted 
to the laboratory at regular intervals and analyzed in 
association with other samples; Le., they are not 
normally handled as a unique set of samples. We feel 
that it would be difficult for the analyst to give the 
samples special attention even if they were so in- 
clined. We endeavor to run at least 10% of the stable 
element analyses as quality assurance samples using 
the materials described above. A more detailed 
description of our Quality Assurance Program using 
SRM is in preparation. 

The capabilities of the analytical procedures are 
evaluated from the quality control samples. Ac- 
curacy and precision are evaluated from results of 
analysis of standards. These results are normalized 
to the known quantity in the standard to permit 

comparison between standards containing different 
quantities of the analyte: 

Reported Qumtitv 
. Known Quantity 

- .  R =  

A mean value of 6) of R for all analyses of a given 
type is calculated by weighting each value (xi) by 
the uncertainty associated with it (ut). 

The standard deviation ( u )  of the weighted mean is 
calculated assuming a normal distribution. 

These calculated values are presented in Table C- 
II. The weighted mean of the R is a measure of the 
accuracy of the procedure. Values of R greater than 
unity indicate a positive bias and values less than 
unity, a negative bias in the analysis. The standard 
deviation is a measure of the precision. The preci- 
sion is a function of the quantity of analyte; i.e., as 
the absolute quantity approaches the limit of detec- 
tion, the precision increases. For instance, the preci- 
sion for 137Cs determinations is quite large because 
many of the standards approached the limits of 
detection of the measurement. Conversely, the 
precision for the uranium analyses is unrealistically 
small because the standards contained quantities of 
uranium significantly above the detection limits. 

Analysis of blanks provides a criterion to judge the 
probability that samples were contaminated during 
the analysis. Table C-III presented weighted means 
and standard deviations of the absolute quantity of 
analyte reported in blank materials analyzed during 
1978. 

4. Limits of Detection 

Data from the analysis of blanks also provide a 
means of calculating limits of detection for the 
various procedures. Table C-III presents detection 
limits for analyses of various constituents in several 
environmental matrices. The limits for 238,239Pu, 
241Am, 137Cs, and U are calculated from the 
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TABLE C-I1 

Analysis 

Sr 
3H 
226 

13' Cs 
2 3 P U  
239 pu 
241Am 
Grogs alpha 
Groaa beta 
U 
Al 
Sb 
As 
Ba 
Br 
Ca 
Ce 
cs 
c1 
Cr 
co 
Eu 

ANALYTICAL CAPABILITIES EVALUATED FROM 
QUALITY CONTROL AND QUALITY ASSURANCE STANDARDS 

No. of Samplee 

9 
30 
6 
14 
23 
37 
25 
21 
21 
87 
17 
1 
10 
12 
2 
7 
2 
1 
35 
2 
1 
5 

R 
(Weighted - Mean) 

x f d  

1.53 f 0.57 
0.70 f 0.39 
1.09. f 0.13 
0.92 f 0.61 
0.84 f 0.23 
0.90 f 0.19 
0.96 f 0.14 
0.86 f 0.23 
1.07 f 0.08 
0.99 f 0.06 
1.11 f 0.27 
0.90 
0.97 f 0.05 
0.98 f 0.13 
0.87 
1.08 f 0.12 
1.05 
0.99 
0.99 f 0.11 
1.08 
1 .oo 
1.11 f 0.07 

'Three or more samples are required to calculate u. 

weighted mean plus two standard deviations of the 
analysis of blanks (Table C-N) .  For tritium, the 
detection limit is merely 2u of repetitive determina- 
tions of the instrumental blank. Gross alpha and 
gross beta are measured simultaneously by counting 
on a gas proportional counter and electronically dis- 
criminating the output pulses. As there is crosstalk 
generated by the detection of the two types of emis- 
sioss, the detection limit of one is a function of the 
counting rate of the other. Detection limits in Table 
C-I11 are calculated assuming that counting rates for 
both alpha and beta are at  background levels. The 
detection limit for alpha increases 10% above the 
limit for every count per minute (cpm) of beta ac- 
tivity emitted by the sample. Similarly, the detec- 
tion limit for beta increases 40% for every 10 cpm of 
alpha. 

Analysie 

F 
Hf 
Hg 
Fe 
La 
Lu 
Mg 
Mn 
K 
Rb 
Sm 
sc 
Se 
Na 
Sr 
Ta  
Th 
Ti 
W 
v 
Yb 

No. of Samples 

43 
4 
15 
6 

. 9  
2 
4 
12 
15 
2 
7 
2 
15 
22 
5 
3 
9 

. 3  
6 
12 
5 

I 

R 
(Weighted - Mean) 

x i #  

1.06 f 0.20 
1.19 f 0.12 
1.03 f 0.04 
0.96 f 0.07 
0.91 f 0.04 
1.12 
0.91 f 0.08 
1.07 f 0.23 
1.01 f 0.04 
0.94 
1.18 f 0.02 
0.98 
0.91 f 0.20 
1.02 f 0.10 
0.91 f 0.10 
0.98 f 0.07 
0.98 f 0.04 
1.02 f 0.02 
0.99 f 0.01 
0.94 f 0.12 
1.09 f 0.08 

For moat routine water samples, concentrations of 
137Cs were determined with a NaI(T1) well counter. 
An automatic sample changer used in conjunction 
with the system significantly reduced the cost of the 
analyses. However, the smaller volume and higher 
background associated with the NaI(T1) detector 
significantly degraded the limit of sensitivity for this 
analysis. No blanks were measured to assess these 
limits, but they are estimated to be an order of 
magnitude greater than that given in Table C-IV, 
which was determined by counting 500 ma samples 
on a Ge(Li) detector. 

Results greater than the defined detection limits 
indicate the presence of the constituent at the 95% 
confidence level. However, results less than the 
detection limit do not necessarily indicate its 
absence. 
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TABLE C-I11 

QUANTITY OF CONSTITUENT REPORTED IN BLANKS 

Analyses 
No. of 

Samples 

Quantity 
(Weighted Mean) 

x f u  
- 

90 Sr 
137 cs 
238Pu 
239 Pu 
241Am 
Uranium 

Uranium 

Gross u 
Gross B 

(Delayed neutron) 

(Epithermal activation) 

15 
26 
23 
23 
18 
4 

153 

9 
9 

0.0055 f 0.06 
1.2 f 11 

-0.0064 f 0.069 
0.0010 f 0.029 
0.021 f 0.020 

15 f 6  

25.f 12 

0.032 f 0.35 
0.57 f 0.93 

Units 

pCi 
pCi 
pCi 
pCi 
pCi 
ng 

ng 

pCi 
pCi 

- 

TABLE C-IV 

DETECI'ION LIMITS FOR ANALYSES OF TYPICAL 
ENVIRONMENTAL SAMPLES 

Parameter 
Approximate Sample 

Volume or Weight 
count 
Time Concentration 

Air Sample 
Tritium 
1'Pu 
laePu 
'*'Am 
Gross- alpha 
Gross-beta 
Uranium 

(Delayed neutron) 

Water Sample 
Tritium 
't'Cs 
'88Pu 
*Tu 
=IAm 
Gross-alpha 
Gross-beta 
Uranium 

(Delayed neutron) 

Soil Sample 
Tritium 
lSTs 
raaPu 
aa9pu 
='Am 
Gross-alpha 
Gross-beta 
Uranium 

(Epithermal activation) 

3 m  
1.2 x 10' ma 
1.2 x 10' ma 
2.5 X lo* ma 
3.8 X 10' ma 
3.8 X loa ma 
2.5 X 10' m' 

0.005 a 
0.5 1 
0.5 a 
0.5 a 
0.5 k? 
0.9 a 
0.9 a 
0.025 d 

100 min 
8 X lO'sec 
8 X 10' sec 
8 x 10' sec 

100 min 
100 min 

100 min 
5 x 10' sec 
8 X lo' sec 
8 X 10' sec 
8 X 10' sec 

100 min 
.lo0 min 

100 min 
5 x 1O'sec 
8 X 10' sec 
8 X lO'sec 
8 X lo* sec 

100 min 
100 min 

0.003 pCi/g 
IO-' pCi/g 
0.61)3 pCi/g 
0.002 pci/g 
0.01 pCi/g 
0.8 pCi/g 
0.003 pCi/g 
0.03 ccdg 
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APPENDED 

METHODS FOR DOSE CALCULATIONS 

A. Airborne Tritium and Actinides 

Measured annual average concentrations in air, 
after subtracting background, are multiplied by 
standard breathing ratesD1 to determine annual in- 
take via inhalation. This intake is then multiplied 
by appropriate dose conversion factorsD2 to convert 
intake into annual dose and 50 year c$se commit- 
ments for various organs. Dose commi$nent factors 
for tritium include an increase by a f&tor of 2 over 
inhalation intake to account for skid' absorption of 
tritium. 

B. Airborne Air Activation Products 

Nuclear reactions with air in the target areas at 
LAMPF cause the air activation products 11C, 13N, 
and 150 to be formed. These isotopes are all positron 
emitters and have 20.4-min, 10-min, and 122-sec 
half-lives, respectively. Neutron reactions with air 
at the Omega West Reactor and LAMPF form 41Ar 
(1.8 h half-life). The concentrations of these isotopes 
at the appropriate site boundary are calculated us- 
ing the annual average meteorological dispersion 
coefficient 

and the source term Q X(r,e) is determined from 
Gaussian plume dispersion models. The dose 
calculated using semi-infinite cloud assumptions 
and then corrected for cloud size. The gamma dose 
rate in a semi-infinite cloud can be represented by 
the equationD3 

where 

ym (x,y,o,t) = gamma doae rate '(radsec) to a per- 
son located at  point x,y at ground level and time t, 
- 
Ey = average gamma energy per decay (MeV), and 

X(x,y,o,t) = plume concentration in curiedm3 at 
time t. 

Dose rate corrections for estimated plume size (if 
the cloud cannot be construed to be semi-infinite) is 
taken from standard graphical compilations.D3 Xy 
is 1.02 MeV for the positron emitters (two 0.511 MeV 
gammas are produced in the positron annihilation 
process) and 1.29 MeV for 41Ar. For maximum in- 
dividual doses, a shielding factor (because of struc- 
ture shielding) of 0.7 is used.D4 
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TABLE E-I 

MEANS AND EXTREMES OF TEMPERATURE AND PRECIPITATION 

CLIMATOLOGICAL SUMMARY 1951-19188 

Temperature ('C) Precipitation (mm) Mean No. of Days 

Snow/Frozen 
Means Extremes R a i d  Precipitation Max Min 

Mo. Daily Mo. Daily Mo. Precip Temp Temp 
Month Max Min Mean High Year Low Year Mean Max Year Max Year Mean Max Year Max Year 22.5 mm 232°C 5 0 ° C  
_ _ - - - . - - - _ _ _ _ _ _ _ _ - - - -  ------ 

Jan 4.4 -7.5 -1.6 18.3 
Feb 6.1 -5.9 0.1 17.8 
March 9.4 -3.0 3.2 21.7 
April 14.4 1.0 7.7 25.0 
May 19.7 6.1 12.9 31.1 
June 25.4 11.3 18.4 35.0 
July 26.8 13.3 20.1 34.4 
Aug 25.2 12.4 18.8 32.8 
Sept 22.3 9.0 20.7 31.1 
Oct 16.7 3.7 10.2 26.7 
NOV 9.5 -2.6 3.5 18.9 
Dec 4.9 -6.8 -1.0 15.0 

1953 
1962 
1971 
1965 
1956 
1952 
1952 
1977 
1952 
1952 
1952 
1965 

-27.8 
-27.2 
-16.7 
-11.7 
-4.4 
.o.o 
7.2 
6.1 

-3.3 
-9.4 

-25.6 
-25.0 

1963 
1951 
1971 
1973 
1976 
1975 
1961 
1957 
1971 
1976 
1976 
1978 

19.0 24.9 
17.6 24.4 
25.1 41.7 
21.4 50.8 
26.9 34.3 
28.7 29.7 
85.6 62.7 

103.1 57.4 
42.5 47.2 
39.8 52.3 
25.0 45.0 
25.2 40.6 

1952 
1975 
1973 
1975 
1952 
1969 
1968 
1951 
1973 
1957 
1978 
1978 

47.8 
47.5 

104.4 
82.0 
88.9 
86.4 

167.6 
284.0 
115.6 
172.0 
167.6 
72.4 

1952 
1964 
1973 
1975 
1952 
1960 
1968 
1952 
1975 
1957 
1978 
1965 

CLIMATOLOGICAL SUMMARY 1978' 

Temperature ("C) 

Means Extremes 

Mo. 
Month Max Min Mean High Low - - - - - -  

Jan 3.7 -6.5 -1.4 7.8 -13:9 
Feb 5.1 -6.5 -0.7 12.2 . -16.7 
Much 10.8 -1.7 4.6 20.0 -9.4 
April 15.8 1.4 8.6 20.0 - -2.8 
May 17.8 4.4 11.1 26.7 -4.4 
June 25.9 12.1 19.0 32.2 5.0 
July 28.5 13.4 21 .o 31.7 10.0 
A u ~  I 26.0 11.1 18.6 30.0 6.1 
Sept 22.3 8.0 15.2 27.8 0.6 
Oct 18.0 4.4 11.2 25.0 -1.7 
Nov '' 8.1 -1.4 3.4 17.8 -8.3 
Ilec 2.6 -9.1 -3.3 10.0 -25.0 

Precidtation (mm) 

230 
200 
250 
130 
20 
0 
0 
0 
2 

40 
130 
300 

360 
270 
410 
510 
300 

0 
0 
0 

40 
180 
300 
560 

1974 590 
1975 490 
1973 910 
1975 850 
1978 410 

0 
_-_ 0 

0 
1971 40 
1972 230 
1976 880 
1978 1050 

_ _ _  
_ _ _  

1974 
1964 
1973 
1958 
1978 

_._ _ _ _  
1971 
1959 
1957 
1967 

2 
2 
3 
2 
3 
3 
8 
9 
4 
3 
2 
2 

0 30 
0 26 
0 23 
0 13 
0 2 
0 0 
1 0 
0 0 
0 0 
0 7 
0 22 
0 30 

Snow/Frozen 
Precipitation No. of Days 

Daily 
Total Max - -  

Daily 
Total Max - -  

Precip 
22.5 mm - -  

Max Min 
Temp Temp 
232°C 50°C - -  

17.5 8.4 
7.1 2.8 

36.8 12.2 
7.1 4.3 

50.5 31.5 
35.1 19.6 
34.3 17.0 
35.3 12.7 
34.3 19.8 
26.7 13.2 

167.6 45.0 
67.1 40.6 

150 50 
50 50 

130 130 
0 0 

410 300 
0 ,  0 
0 0 
0 0 
0. 0 

30 30 
180 150 
640 560 

aLos Alamos, New Mexico; latitude 35'32' north, longitude 106"19' west; elevation 2260 m. 
blncludes liquid water equivalent of frozen precipitation. 

2 
1 
6 
1 
3 
4 
5 
6 
3 
4 
7 
4 

0 31 
0 28 
0 22 
0 10 
0 7 
1 0 
0 0 
0 0 
0 0 
0 6 
0 18 
0 31 



TABLE E-I1 

ANNUAL THERMOLUMINESCENT DOSIMETER MEASUREMENTS 

Annual Dose 
95% Conf 95% Conf 

Dose Interval Interval 
(mrem) (per cent) Station Location -- Station Location Coordinates (mrem) 

Regional Stations (28-44 km) Uncontrolled Areas Onsite Stations 

Espatiola 74.3 5.2 7.0 
Pojoaque 81.7 5.2 6.4 
Santa Fe 95.5 5.7 5.9 

Regional Average 83.8 f 21.5 

Perimeter Stations (0-4 km) Uncontrolled Areas 

Barranca School Nl8O E130 111.8 5.6 5.0 
Cumbres School N150E090 106.8 5.5 5.1 
Golf Course N160E060 109.6 5.5 5.0 
Arkansas Avenue N170 E020 135.4 5.4 4.1 
Diamond Drive N130 E020 104.9 5.5 5.2 
48th Street N l l O  EOOO 128.2 5.5 4.2 
Fuller Lodge NllOE090 128.5 5.5 4.2 
Acorn Street NlOO EllO 102.6 5.6 5.5 
LA Airport N l l O  E160 113.7 5.5 4.8 
Bay0 Canyon S.T.P. NllO E260 , 98.6 3,8 . 3.8 
Bandelier Lookout S270 E200 105.5 5.6 5.3 
Pajarito Acres S210 E370 82.4 5.6 6.8 
White Rock S.T.P. SO90 E430 87.7 5.2 6.0 
Pajarito Ski Area N130 W180 111.2 5.2 4.7 
Gulf Station NlOOEl00 101.0 5.2 5.2 
Royal Crest NOSOEM0 91.3 5.2 5.7 

Perimeter Average 107.5 f 29.1 

TA-21 
State Hwy 4 
Well PM-1 
TA-53 
TA-53 
TA-53 
TA-53 
TA-53 
TA-53 
TA-2 
TA-2 
TA-2 
TA-6 
TA- 16 
TA-49 
TA-33 
Booster P-1 
TA-18. 
TA-18 
TA-18 
TA-18 
TA-18 
TA-52 
TA-35 
TA-35 
TA-39 
TA-3 
TA-3 
TA-3 
TA-3 
TA-54 

Annual Dose 
95% Conf 95% Conf 

Dose , Interval Interval 
(mrem) (per cent) -- Coordinates (mrem) 

(28-44 km) Controlled Areas 

N090E170 111.4 5.5 4.9 
NO70 E350 217.1 5.6 2.6 
NO30 E310 120.6 5.4 4.5 
NO40 E230 113.9 5.5 4.8 
NO70 E160 121.0 5.5 4.5 
N060E190 143.4 5.5 3.8 
N060E200 185.7 5.4 2.9 
N060E220 680.8 13.3 2.0 
NO50 E230 159.3 5.5 3.4 
NO80 ElOO 119.7 5.4 4.6 
NO80 EllO 138.0 5.5 4.0 
NO80 E120 153.3 5.5 3.6 
NO60 W050 106.7 5.2 4.9 
SO30 WO80 117.9 5.5 4.7 
SlOOE040 115.6 5.4 . 4.7 
S250 E230 105.8 5.7 5.3 
SlOOE300 121.0 5.6 4.6 
SO40 E190 173.6 * 5.2 3.0 
SO30 E190 251.7 5.7 2.3 
SO40 E200 207.1 5.3 2.6 
SO60 E190 161.4 5.3 3.3 
SO50 E170 114.9 5.2 4.5 
NO20 E170 105.8 5.2 4.9 
NO40 EllO 123.4 5.1 4.2 
NO30 EllO 119.2 5.2 4.4 
NO30 ElOO 132.5 4 .O 3.0 
NO40 EO10 117.0 5.2 4.4 
N060EOlO 219.5 5.4 2.5 
NO50 E020 142.6 5.2 3.6 
NO50 E040 97.2 5.0 5.2 
SO80 E260 112.2 5.2 4.7 

Onsite Average 159.9 f 211.9 



TABLE E-I11 

REGIONAL AVERAGE BACKGROUNDS 
ATMOSPHERIC RADIOACTIVITY CONCENTRATIONS 

Activity ( p W d )  
Radioactive 
Constituent EPAB L A S L ~  

Gross ad Not reported 1.4 f 0.2 
Gross P 83 105 f 25 
241b Not reported 0.004 f 0.004 
238pu 0.0018 f 0.0018 0.0012 f 0.0026 
239pu 0.0199 f 0.0100 0.014 f 0.007 

Uranium 0.0408 f 0.0300 0.034 f 0.017 
(120 f 88)f 

Tritium Not reported 11 0oo.f 3500 

(105 f 54)f 

CGc 

60 
1x105 
2x102 

2 x  108 

70 
60 

7X 104 

'"Rediological Quality of the Environment," (EPA- 
520/1-76-OlO), US EPA, Office of Radiation 
Programs, Washington, DC (1976). 

bAnnual averages for 1973-1977. 
Concentration Guide for uncontrolled areas. 

dGrosa alpha activity compares to CG for 239Pu. 
eGrose beta activity compared to CG for I3lI. 
fpg/m3. 
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TABLE E-IV 

LONG-LIVED ATMOSPHERIC GROSS BETA CONCENTRATIONS 
FOLLOWING CHINESE NUCLEAR TEST ON 

MARCH 14,1978 

Gross Beta ( p C i / d )  

om Espailola 
Sampling Period (Onsite) (28 km from LASL) 

3/13 - 3/17 
317 - 3/20 
3/20 - 3/21 
3/21 - 3/22 
3/22 - 3/23 
3/23 - 3/24 
3/24 - 3/27 
3/27 - 3/28 
3/28 - 3/29 
3/29 - 3/30 
$30‘- 3/31 
3/31 - 413 
413 - 414 

--- 
100 f lo 
310 f 40 
830 f 110 
200 f 30 
150 f 20 
430 f 50 
320 f 40 ‘ 

400 f 50 
460f60 
590 f 80 
190 f 20 
320 f 40 

a First paas of the fallout cloud. 
b Second pass of the fallout cloud. 

TABLE E-V 

180 f 20 
114 f 15 
170 f 20 
500 f 60. 
170 f 20 
170 f 20 
460f60 
260 f 30 
240 f 30 
330 f 40 
570 f 70” 
190 f 20 
230 f 30 

LONG-LIVED ATMOSPHERIC GROSS BETA CONCENTATIONS 
FOLLOWING CHINESE NUCLEAR TEST ON 

DECEMBER 14,1978 

Gross Beta pCi /d)  

Sampling Period 

12/15 - 12/18 
12/18 - 12/19 
12/19 - 12/20 
12/20 - 12/21 
12/21 - 12/22 
12/22 - 12/26 
12/26 - 12/27 
12/27 - 12/28 
12/28 - 12/29 
12/29 - 1/2/79 
112 - 113 

OHL 
(Onsite) 

4 8 f 6  
16 f 3 
83 f 14 
45 f 6 
53 f 7 

148 f 19 
91 f 12 
80 f 11 
63 f 8 
37 f 5 
74 f 10 
- 

Eapailola 
(28 km from LASL) 

77 f 10 
37 f 5 
39 f 5 
40 f 6 
20 f 3 

190 f 2oa 
78 f11 
95 f 1 3  
55 f 8  
44 f 6  
77 f 10 



TABLE E-VI 

LOCATION OF AIR SAMPLING STATIONS 

Latitude 
or 

Station N-S coard 
~ 

Regional (28-44 km) 

Longitude 
or 

E-W Coord 

~ ~~~ ~ 

1. Ehpaiiola 36'00' 
2. Pojoaque 35'52' 
3. SantaFe 35'40' 

Perimeter (0-4km) 

4. BarrancaSchool N180 
5. ArkanaasAvenue N170 
6. CumbresSchool N1M) 
7. 48thStreet NllO 
8. LAAirport NllO 
9. BayoSTP NllO 

10. Gulf Station Nl00 
11. RoyalCreet N W  
12. WhiteRock SO90 
13. Pajarito Acres 5210 
14. Bandelier 5270 

Onsite 

106'06' 
106'02' 
106'56' 

E130 
E020 
e090 
e000 
E160 
E260 
e100 
E080 
E430 
E370 
E200 

15. TA-21 
16. TA-6 
17. TA-53 (LAMPF) 
18. Well PM-1 
19. TA-52 
20. TA-16 
21. BmterP-2 
22. TA-54 
23. TA-49 
24. TA-33 
25. TA-39 

NO90 
NO60 
NO60 
NO30 
NO20 
so30 
so30 
so80 
Sloo 
s250 
s210 

E170 
W050 
E190 
E310 
E170 
w080 
E190 
E260 , 

e040 
E230 
E210 

7 9  



TABLE E-VI1 

ANNUAL ATMOSPHERIC LONG-LIVEDa 
GROSS ALPHA AND GROSS BETA ACI'IVITY CONCENTRATIONS 

Cmss Alpha Comntra t iom-Wm'  (I(r"rCVnJ) 

No. 
Samples 
<MDL' Maxd Mind Meand 

No. 
Total AiP 4-wk 

Mean Mean 
a s  

w cce - 
as 

.% me Station Location Volume (m') Samples 

Regional ~ t a t i 0 0 ~  (28-4 km) - Uncontrolled Areas 

13 
13 
13 
39 

3 1.9 f 0.9 0.3 f 0.1 0.6 f 0.7 
0 1.9 f 0.8 0.6 f. 0.3 1.3 f 1.0 
0 1.7 f 0.8 0.5 & 0.3 1.0 f 0.8 
3 1.9 f 0.8 0.3 t 0.1 0.9 f 0.9 

0.9 
2.2 
1.6 
1.6 

13 0 145f 38 9 f  2 64* 10 
13 0 M o f 6 0  2 3 f 6  81 f 9 
13 0 1 6 0 f 4 0  1 3 f 3  73 f 104 
39 0 200f60  9 f 2  72 f 102 

0.06 
0.08 
0.07 
0.07 

1. Espailola 81 596 
2. Pojoaque €6 352 
3. Santn Fe 88083 

Regional Group Summary 236 391 
Perimeter Stations (44 km) - Uncontrolled Amas 

4. Barranca School 94684 
5. Arkansas Avenue 83 139 
6. Cumhm School 79 786 
7. 48th Street 79 472 
8. LA Aupori 89 099 
9. Bay0 Stp 86 190 
10. Gulf Station 91 868 
11. Royal C m t  89 726 
12. White Rofk 81 501 

82 750 
67 895 

13. Pajarito A m  
14. Bandelier 

Perimeter Gmup Summary 926 110 

2 2.9 f 1.2 
0 3.2 f 1.4 
0 2.8 f 1.2 
2 2.7 f 1.2 
2 3.2 f 1.4 
3 3.0 f 1.4 
1 4.3 f 1.8 
0 2.6 f 1.2 
4 3.6 f 1.6 
1 3.3 f 1.4 
0 6.8 f 3.2 

15 6.8 f 3.2 

0.0 f 0.1 
0.5 f 0.3 
0.5 f 0.3 
0.2 f 0.1 
0.0 f 0.1 
0.0 f 0.1 
0.3 f 0.2 
0.4 f 0.2 
0.1 f 0.2 
0.1 f 0.2 
0.5 f 0.3 
0.0 f 0.1 

1.4 f 1.7 
1.8 f 1.9 
1.4 f 1.4 
1.2 f 1.6 
1.5 f 2.2 
1.1 f 2.0 
1.4 f 2.1 
1.5 f 1.5 
1.1 f 2.1 
1.6 f 2.0 
2.3 f 2.7 
1.5 f 1.9 

2.3 
2.9 
2.3 
2.0 
2.5 
1.9 
2.3 
2.5 
1.8 
2.7 
3.8 
2.4 

13 
13 , 
13 
13 
13 
13 
13 
13 

' 13 '. 
13 
13 

143 

13 0 
13 0 
13 0 .  

0 13 
13 0 
13 0 
13 0 
13 0 
13 0 
13 0 
13 0 
143 0 

2 o o f 6 0  
180f  40 
180 f 40 
190f 40 
160 f 40 
190 f 40 
147 f 38 
190f 40 
l 8 0 f  40 
220 f 60 
240t60 
240 f 60 

24 f 6 84 f 113 
23 f 6 91 f e6 
24 f 6 79 f 101 
15 f 4 71 f 119 
21 f 6 75 f 102 
21 f 6 86 f 114 
22 f 6 81 f 77 
24 f 6 94 f 119 
13 f . 3  76 f I l l  
31 f A 99 f 125 
40 f 1U 116 & 145 
13 f 3 86 f 108 

0.08 
0.09 
0.08 
0.07 
0.07 
0.09 
0.08 
0.09 
0. 08 
0.10 
0.11 
0.09 

Onsite S t f ~ t i o ~  - Controlled Arepa 

15. TA-21 
16. TA-6 
17. TA-53 (LAMPF) 
18. Well PM-1 
19. TA-52 
20. TA-16 
21. Booster P-2 
22. TA-54 
23. TA-49 
24. TA-33 
25. TA-39 

Onsite Gmup Summary 

63 5 n  
92 343 
81 513 
92 388 
94 496 
94899 
95 138 
91 610 
94 556 
93 452 
94665 
994 587 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

143 

2 3.2 f 1.4 
2 3.1 f 1.4 
2 2.2 f 1.0 
2 3.2 f 1.4 
1 3.4 f 1.6 
2 2.4 f 1.0 
1 3.1 f 1.4 
3 3.5 f 1.6 
2 2.6 * 1.2 
0 3.9 f 1.6 
1 4.6 f 2.0 

18 4.6 f 2.0 

-0.1 f 0.6 1.8 f 2.3 
0.2 f 0.2 1.5 f 1.7 
0.0 f 0.4 1.1 f 1.7 
0.3 f 0.2 1.5 f 1.8 
0.2 f 0.1 1.3 f 1.8 
0.1 f 0.1 ,1.1 f 1.5 
0.2 f 0.2 1.4 f 1.9 
0.2 f 0.2 1.6 f 2.1 
0.1 f 0.1 1.4 f 1.8 
0.3 f 0.3 1.9 f 2.3 
0.3.f 0:2 1.8 f 2.5 

-0.1 f 0.6 1.5 f 2.0 

0.09 
0.08 
0.06 
0.07 
0.06 
0.05 
0.07 
0.08 
0.07 
0.09 
0.09 
0.07 

13 . 0 
13 0 
13 0 
13 0 
13 0 
13 0 
13 0 
13 0 
13 0 
13 0 
13 ' 0 
143 0 

440 f 120 
160 f 40 
160 f 40 
170f 40 
200f 60 
135 f 34 
160f  40 
190 f 40 
190 f 40 
220 f 60 
210 f 60 
440 f 120 

4 f  1 80 f 133 
81 f 115 

4 f l  59 f 114 
89 f 111 

6 f 2  85 f 122 
6 f  1 69 f 82 

83 f 102 
87 f 109 
AI f 93 

103 f 125 
91 t 116 

26 f 6 

25 f 6 

21 f 6 
31 A 
27 f 6 
35 f 8 
33 f 8 
4 f  1 a? + 109 

0.002 
0.002 
0.001 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.303 
0.002 
0.002 

'The filters 'are held 7-10 days before analysis to allow naturally-occurring radon-thoron 

bAir volumes (ma) a t  average ambient conditions of 77 kPa barometric pressure and 15°C. 
rCi/ml (a) 

daughters t o  reach equilibrium with their long-lived parents. 

CMinimum Detectable Limit = 0.3 X 
= 0.3 X pCi/mlB 

duncertainties for maximum and minimum concentrations are counting uncertainties a t  the 
95% confidence level ( f 2  samole standard deviations). Uncertainties for station and mourn - .  
means are f2 standard deviations. 

for these species are used for the gross alpha and gross beta CGs, respectively. 
eOf the possible radionuclides released a t  LASL, '39Pu and 13'1 are the most restrictive. The  CGs 

Controlled Area Radioactivity Concentration Guide =2 x IO-" rCi /ml  (a) 
= 4 x 10-9 pCi/mL (8)  

Uncontrolled Area Radioactivity Concentration Guide = 6 X IO-'" rCi /ml (a )  
= I x 10- l~  pCi /ml(@) 



TABLE E-VI11 

ANNUAL ATMOSPHERIC TRITIATED WATER VAPOR CONCENTRATIONS 

NO. Concentrations - pCi/mJ (10-12 rCi/m!) 
Tota l  Air 4-wk No. Samples  Mean a s  

Stat ion Location Volume (m3)a Samples  <MDLb Maxc Minc Meanc c t i d  

Regional Stat ions (28-14 km) - Uncontrolled Areas  

1 EspaAola 113 13 3 18 f 6 0 9 * 0 8  5 f 11 0 003 
2 Pojoaque 121 13 0 9 f 3  1 1 f 1 0  4 f 1  0 002 
3 Santa Fe 121 13 2 19 f 6 0 2 f 0 6  5 f 10 0 002 

Regional Group Summary 356 39 5 19 f 6 0 2 f 0 6  4 f 9  0 002 
- -  

Per imeter  Stat ions (0-4 km) - Uncontrolled Areas  

4. Barranca School 121 
5. Arkansas Ave 121 
6. Cumbres School 120 
7. 18th Street 113 
8. W A i r p o r t  113 
9. BayoSTP 113 

10. Gulf Station 121 
11. Royal Crest 121 
12. White Rock 121 
13. Pajarito Acres 120 
14. Bandelier 111 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

Perimeter Group Summary 1300. 

Onsi te  Stat ions - Controlled Areas  

15. TA-21 
16. TA-6 
17. TA-53 (LAMPF) 
18. Well PM-1 
19. TA-32 
20. TA-16 
21. Booster P-2 
22. TA-54 
23. TA-49 
24. TA-33 
25. TA-39 

114 
117 
114 
115 
121 
121 
121 
123 
120 
120 
122 

143 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

Onsite Group Summary 1311 143 

1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2 
- 

0 
1 
0 
1 
0 
1 
0 
0 
1 .  
0 
0 
4 
- 

26 f 8 
36 f 14 
27 f 8  

106 f 34 
107 f 34 
23 f 8 
43 f 14 
67 f 22 
25 f 8 
36 f 12 
26 f 8 

107 * 34 

118 f 38 

33 f 10 
95 f 30 
39 f 12 
24 f 8  
8 5 f B  

114 f 36 
19 f 6 
92 f30 
68 * 22 

118 f 38 

' l5f4 

aAir volumes (m3) a t  average ambient conditions of 77 kPa Barometric preasure and 15OC. 
bMinimum detectable limit = 1 x 10-12 pCi/mL. 
Wncertainties for maximum and minimum concentrations are counting uncertainties at the 95% 
confidence level ( f 2  sample standard deviations). Uncertainties for station and  group means are 
f 2  standard deviations. 
dControlled area radioactivity concentration guide = 5 X 10-6 WCVml. 
Uncontrolled area radioactivity concentration guide = 2 X 10-7 fiCilml. 

' 

0.7 f 0.6 
0.6 f 0.2 
2.0 f 1.0 
1.9 f 1.0 
3.5 f 1.2 
1.4 f 0.8 
4.2 f 1.6 
4.0 f 1.4 
1.9 f 1.8 
2.6 * 1.2 
2.6 f 1.4 

0.6 f 0.2 

1.5 f 1.0 
0.5 f 0.4 

1.2 f 1.6 
3.1 f 1.2 
0.6 f 0.6 
2.3 * 1.0 
9.1 f 3.0 
0.1 f 0.6 
6.5 f 2.2 
2.7 f 1.0 

0.1 f 0.6 

1.9 + 0.8 

10 f 15 
10 f 21 
10 f 15 
21 f60 
26 f 63 
7 f 14 

18 f 27 
16 f 35 

7 f 14 
10 . f  20 
9 f 15 

13 f 3 3  

23 f 40 
5 f 10 

13 f 21 
15 f 5 3  
16 f 21 
6 f 15 

14 f 4 5  
57 f 74 
5 f 10 

25 f 54 
15 f38 
18 f 48 

0.005 
0.005 
0.005 
0.010 
0.013 
0.003 
0.009 
0.008 
0.004 
0.005 
0.004 

0.007 

0.0005 
0.0001 
0.0003 
O.MW)3 
0.0003 
0 . ~ 1  
0.0003. 
0.0011 
0.0001 
0.0005 
0.0003 

0.0004 

81 



TABLE E-IX 

ANNUAL ATMOSPHERIC 238Pu AND 239PU CONCENTRATIONS 

238~11 ( I O - I ~  fiCi/mia) 

Number of 
Total Air" Quarterly No. 

Station Lofation Volume (ma) Samplea <MDL' Max' Min' _ _ ~ _ _  - __ 
Regional Stations (28-44 km) - Uncontrolled Areas 

1 Eapaliola 89 457 4 4 - 1 1 i 1 6  - 2 4 i 3 0  
2 PllJoaque 6.5 350 4 4 - 2 0 i 1 . 9  - 4 5 i 4 8  

93 421 4 4 - 1 1 f 1 3  - 3 4 f 2 2  3 Santa Fe 
Regional Group Summary 248 228 12 12 - 1 l i 1 6  - 4 5 i 4 8  

- ~ -  - 

Perimeter Stations (0-4 km) - Uncontrolled Areas 

4. Barranca School 
5. Arkansas Avenue 
6. Cumbres School 
7. 48th Street 
8. LA Airoort 
9. Hayo STP 
IO. Gulf Station 
11. Royal C m t  
12. White Rock 
13. Pajarito Acres 
14. Bandelier 

Perimeter Group Summary 

Onuib Stations - Controlled Areas 

95009 
80 130 
80 511 
78 8% 
92 171 
100 456 
112 845 
89 941 
74 695 
82 758 
67 406 
954 808 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

44 
- 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4. 
4 
44 

- -  

-0.7 f 2.0 
-1.2 f 1.8 
-1.0 f 1.5 . 
-0.8 i 2.1 
-0.9 i 1.3 
-1.2 i 1.4 
-1.2 f 1.3 
-0.9 i 1.3 
-1.0 i 2.7 
-0.1 * 1.9 
-1.2 i 2.0 
-0.1 f 1.9 

- - 

-3.0 i 2.4 
-2.4 f 1.1 
-4.0 f 2.3 
-4.2 f 5.0 
-3.7 f 3.4 
-2.5 f 1.8 
-2.3 * 1.7 
-1.8 i 1.8 
-4.7 f 3.9 
-2.8 i 2.1 
-3.6 f 2.4 
-4.7 i 3.9 

MeanC 

-1.9 i 0 . 9  
-3.0 i 1.8 
-2.2 f 1.3 
-2.3 i 1.3 
- 

-1.8 i 1.6 
-1.9 f 0 . 5  
-2.1 f 2.2 
-1.7 i 1.5 
-2.0 f 1.9 
-1.8 f 0.4 
- 1.6 * 0.3 
-1.3 f 0 . 4  
-1.9 i 1.8 
-1.4 f 1.9 
-2.1 i 1.1 
-1.8 i 1.3 

0.00 
0.00 
0.00 
0.00 
- 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
- 

Number of 
Quarterly 
Samdes 

4 
4 
4 

12 

4 
4 
4 
4 
4 
4 
4 
4 
4 '  
4 
4 

44 

No. 
Samples 
<MDL' Max' Min' Mean' ---- 

I 26 f 7.7 1.2 f 1.5 15 f 30 
0 41 f 6.3 7.0 f 3.9, 21 f 47 

44 f 8.1 6.2 f 2.1 24 f 46 0 

44 * 8.1 1.2 i 1.5 20 i 39 1 
~ - - - ~  

0 37 f 8.1 6.5 f 2.3 25 i 44 
0 . 40 i 5 . 2  8.6 f 3 . 7  . '  27 i 43 
1 49 i IO 2.0 f 2.3 ' ; 24 f 47 
0 79 i 14 4.9 t 2.3 28 f 52 

0 :\ 3:: f IO 5.9 t 2.9 ~ 20 i 41 
*+:LA* 7.6 -0.6 f 1.4 27 f 61 

0 46 f7.7 10 f3.5 22 f 93 
I -,of. 

0 5Gf9.9 1 1 f 3 . 9  3 2 i 5 2  
0 26 f 4.6 6.9 f 4.3 19 i 35 
0 52 f 8 . 6  7.3 t 3 0  31 f 53 
0 6 7 f 1 0  14f3 .7  ai66 

2 79 f I4 -0.6 t 1.4 ' 27 f 43 
~ - - -  

Mean 

% CG" 
as 

0.025 
0.0:15 
0.040 

0.034 
-- 

0.041 
0.045 

' 0.040 
0.046 
0.034 
0.045 
0.037 
0.053 
0.031 
0.052 
0.0m 

0.044 

15 TA-21 
16. TA.6 
17. TA-53 (LAMPF) 
18. Well I'M-1 
19. TA.52 
20. TA-16 
21. Bmter  P-2 
22. TA-54 
23. TA-49 
24. TA-33 
25. TA-39 ' 

0naite.Group Summary 

72 942 
%5 604 

92806 
94 693 
94 752 
96 446 
99 251 
94 524 
102 442 
95 298 

I 019 949 

n i  191 

--- 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
44 

4 
4 
4 
4 
4 
4 
4 
3 
4 
4 
4 \  
43 

-0.2 i 2.5 
-1.5 * 1.7 
-1.2 f 1.4 
-2.3 i 1.9 

. -1.2 f 1.5 
-1.2 f 1.7 
-1.1 i 1.5 

8.8 i 3.2 
-1.0 i 2.7 
-0.6 f 1.3 
-0.6 f 1.7 

8.8 f 3.2 

-4.7 f 2.3 
-2.3 f 1.7 
-2.6 f 3.5 
-3.1 f 2.6 
-2.8 f 1.7 
-1.6 f 1.8 
-2.6 f 1.8 

0.3 i 1.8 
-2.2 i 1.6 
-2.2 i 2.0 
-2.5 i 1.5 
-4.7 i 2.3 
-- . 

-2.0 f 2.5 
-1.8 f 1.4 

.--1.7 f 0 . 5  
- 2 1  f 2.8 
-1.7 f 1.5 
-1.4 i 0.7 
-1.6 f0.G 

3.0 f 6.8 
-1.5 i 1.2 
-1.2 i 1.1 
-1.4 i 1.3 
-1.2 f 3.7 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
O.M)02 
0.00 
0.00 
0.00 

0.00 
- 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

44 ' 

0 44 i 5.7 
I 43 f 6.6 
0 33 i 5.5 
0 40 i 5.8 
0 55 f 7.5 
0 59 f 6.7 
0 37 5.3 
0 153 f 13 
0 50 f 9.7 
0 41 i 5.4 
0 54 i 6 . 6  

1 153 f 13 
- _ _ _  

3 6 f 2 9  2 3 f 5 1  
-0.5 f I 3  27 * 53 

4 2 t 2 7  1 7 f 5 1  
7.4 t 2.9 26 * 42 
5 7 i 2.7 29 i 58 
'1.9 i 2.8 36 i 77 
7.1 t 2.6 24 f 41 
15 i 3 . t i  80f 120 

7.1 i 2.9 
8.9 t 2.9 
6.4 f 2.5 

26 f 41 
28 f 46 
35 f 70 

-0.5 f 1.3 32f G7 
--- -- 

0.Wl I 
O.(W)13 
0.0009 

. 0.0013 
0.0015 
0.001R 
0.0012 
0.0040 
0.0013 
0.0014 
0.0018 
0.0016 

-. 

aAir volumes (m3) a t  average ambient conditions of 77 kPa barometric pressure and 15°C. 
bMinimum Detectable Limits = 2 X 10-18 pCi/mL (238Pu) 

= 3 x 10-18 pCi/mL ( 2 3 9 ~ ~ )  
Wncertainties for maximum and minimum concentrations ae counting uncertainties at  the 95% 
confidence level ( f 2  sample standard deviations). Uncertainties for station and group means are 
f 2  standard devations. 
dControlled Area Radioactivity Concentration Guide = 2 X 10-12 pCi/ml (238Pu) 

= 2 x 10-12 pCi/mL (239Pu) 
Ilncontrolled Area Radioctivity Concentration Guide = 7 X 10-14 pCi/nid (238Pu) 

= 6 X 10-14 pCi/md (239Pu) 



TABLE E-X 

ANNUAL ATMOSPHERIC URANIUM CONCENTRATIONS 

03 
w 

Uranium - pg/m3 

Number of No. Mean as 
Total Aira Quarterly Samples 

Maxc Minc Meanc w CCd <MIXb - ____ -- -- Volume (m3) Samplea ___- Station Location 

Regional Stations (28-44 km) - Uncontrolled Areus 

I Espa~iola 89 457 4 0 147 f 29 34 f I8 105 f 1.18 0 0012 
2. Poloaque 65 350 4 0 184 f 38 128 f 25 I55 f 38 0 0017 
3 Santa Pe Y3421 4 0 91 f 18 44 f 16 63 f 34 0 0007 

Regional Group Summary 248 228 12 0 184 f 3 8  34 f 18 102 f 94 ow11 
- 

Perimeter Stations (0-4 km) - Uncontrolled Areas 

4. Barranca School 
5. Arkansas Ave 
6. Curnhres School 
7. 48th Street 
8. LAAirport 
9. BayoS'I'P 

10. Gulf Station 
I I .  IL)YHI Crest 
12. White ltock 
13. Pajarito Acres 
14. Bandelier 

I'erinieter Group Summary 

Onsite Stations - Controlled Areas 

15. TA-21 
16. TA-6 
17. 'l'A.5:l (LAMP") 
18. Well PM.1 
19. 'I'A-52 
20. 'I'A-16 
21. Hcnister P-2 
22. 'I'A-54 
23. 'I'A-49 
24. TA-33 
26. T A X I  

Onsite Croup Summary . - . -  

95 ei)!.) 
80 1 3(I 
I30511 
78 8wi 
92 171 
84 605 
Y1 940 
89941 

' 74 695 
82 758 
67 406 

918OY2 

72 942 
95 Go4 
81 191 
92 806 
94 693 
94 752 
96 446 
9Y 251 
94 524 

102 442 
Y5 298 

101 994 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

44 
-- - 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

44 
- 

0 
0 
I 
0 
0 '  
1 
0 
0 
0 
0 
0 

2 
__ 

92 f 1Y 
134 f 21 
69 f 15 

159 f 21 
107 f 22 
120 f 23 
177.f 40 
236. f 40 
238 f 49 
79 f 17 

113 f 33 

52 f 18 
43 2?5'*& 
19 f 22 
28 f 6 
37 f 18 
20 f 21 
30 f 20 
44 f 20 
56 f 12 
45 f9 
:38 f 24 

73 f 36 
73 f 59 
42 f 51 

, 74 f 80 
73 f 133 
58 f 60 
84 f 93 

101 f 127 
I15 f 145 
*58 f 28 
61 *:{I 

--.ci27, 

238 f 49 

1 14Y f 30 
0 177 f 40 
1 61 f 2 1  
0 103 f 21 
1 94 f I8 
I 80 f 1H 

M f 19 
134 f 18 0 

0 81 f 19 

0 .  

0 78 f 18 

135 f 19 0 

4 177 f 40 
_. 

19 f 22 74 f R R  

23 f 27 96 f 159 
36 f 19 72 f 89 
16 f 21 40 f -58 
40 f A 59 f 45 
19 f 1Y 61 f 6 1  
20 f 19 48 f 45 
59 f 12 72 f 21 
78 f 16 101 f 42 
32 f 18 61 f 5 4  
43 f 10 lil f 2Y 
52 f I1 
I6 f 21 

R!! f 40 

6n f 66 
___- 

~ ~~ 

aAir volumes (m3) at average ambient conditions of 77 kPa barometric pressure and 15°C. 
bMinimum detectable limit = 2 pg/m3. . 
Wncertainties for maximum and minimum concentrations are counting uncertainties at the 95% 
confidence level ( f 2  sample standard deviations). Uncertainties lor station and group means are 
f 2  standard deviations. 
hritrolled area radioactivity concentration guide = 2.1 X 108 pg/m3. 
Uncontrolled area radioactivity concentration guide = 9 X 106 pg/ni:j. 
Note: One curie of natural uranium is equivalent to 3000 kg ol'naturul uranium. Hence. urtinium 

masses can be converted to the DOE "uranium special curie" by using the factor 3.3 X 
10-13 &i/pg. 

. 

O . m  

. .  



TABLE E-XI 

ANNUAL ATMOSPHERIC 241Am CONCENTRATIONS 

Number of No. 
Total Air Quarterly Samples 

Station Location Volume (m3)a Samples. < M D L ~  

Regional Stations (28-44 km) - Uncontrolled Areas 

Maxc Minc 

3. Santa Fe 73 671 3 3 

Regiopal Group Summary 73 671 3 3 

Perimeter Stations (0-4 km) - Uncontrolled Areas 

0.3 f 3.6 

0.3 f 3.6 

-2.0 f 9.1 

-2.0 f 9.1 
\ 

6. Cumbres 61 855 3 3 7.4 f 15 -1.0 f 5.9 
8. LAAirport 76 020 3 3 2.6 f 3.6 

0.6 f 3.8 
1.9 f 6.0 

Perimeter Group Summary 281 324 13 13 7.4 -f 15 

9. BayoSTP 68 754 3 3 
12. WhiteRock 74695 . 4 4 

Onsite Stations - Controlled Areas 

16. TA-6 71 249 3 3 1.4 f 3.5 

20. TA-16 94 752 . 4  4 1.3 f 5.2 
21. Booster P-2 96 446 1 4  4 1.6 f 4.7 
22. TA-54 99 251 4 4 4.2 f 4.8 
23. TA-49 73 746 3 3 2.4 f 3.8 

Onsite Group Summary 502 605 21 21 4.2 f 4.8 

17. TA-53 (LAMPF) 67 161 3 3 i.1 f 6.0 

. . . . . . . . . . . . . . . . . . . .  
aAir volumes (m3) at average ambient conditions of 77 kPa barometric pressure and 15°C. 
hlinimum detectable limit = 2 X 10-12 pCi/ml. 
CUncertainties for maximum and minimum concentrations are counting uncertainties a t  the 
95% confidence level ( f 2  sample deviations). Uncertainties for station and group means are f 2  
standard deviations. 
dControlled area radioactivity concentration guide = 5 X 10-6 pCi/ml. 
Uncontrolled area radioactivity concentration guide = 2 X 10-7 pCi/ml. 

-2.7 f 6.4 
-1.9 f 5.5 
-2.0 f 5.9 

-2.7 f 6.4 

-1.2 f 5.2 
-0.7 f 3.8 
-2.0 f 4.8 
-3.3 f 4.8 
-0.9 f 5.0 
-2.7 f 5.2 

-3.3 f 4.8 

Meanc 
Mean as 
70 CGd 

-0.5 f 2.2 o.ooooo 
-0.5 f 2.2 

3.1 f 13 
0.3 f 5.9 

-0.3 f 2.8 
-0.6 f 4.0 

0.00000 

0.001 56 
0.00014 
0.0001 7 
0.00029 

0.5 f 6.7 

0.3 f 2.8 
0.0 f 1.9 

-0.4 f 2.7 
-1.5 f 5.1 

2.2 f 4.1 
. 0.0 f 5.4 

0.00026 

0.000006 
0 .000000 
0.000000 
0 .000000 
0.000036 
0.000000 

0.1 f 4.2 0.00000:! 
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TABLE E-XI1 

LOCATIONS OF SURFACE AND GROUND WATER STATIONS 

Station 

W o n a P  
Chamita-Rio Chama 
Embudo-Rio Grande 
Otowi-Rio Grande 
Cochiti-Rio Grande 
Bernalillo-Rio Grande 
Jemez River 

Perimeter 
Los Alamos Reservoir 
Guaje Canyon 
Basalt Spring 
Frijoles Canyon 
La Mesita Spring 
White Rock Canyond 

Puye Formation 
Tesuque Fm (F.G. Sed) 
Tesuque Fm (C.G. Sed) 
Tesuque Fm (Basalta) 
Surface Water 
Surface Water (Sanitary effluents) 

Water Supply 
Distribution 

Fire Station 1 
Fire Station 2 
Fire Station 3 
Fire Station 4 
Fire Station 5 

h s  Alamos Field 
LA-1B 
LA-2 
LA-3 
LA-4 
LA-5 
LA-6 

; Guaje. Field 
! G-1 

G-1A 
G-2 
G-3 
G-4 
G-5 
G-6 

La ti tude Longitude 
or or 

N-S E-W Map 
Coordinate Coordinate Designation' 

36'05' 
36'12' 
35'52' 
35'37' 
35'17' 
35'40' 

N105 
N300 
NO60 
s280 
NO80 

--- 
--- 

--e- 

--- 
--- 
--- 

NO80 
Nl00 
sot35 
N185 
so10 

N115 
N125 
N130 
NO70 
NO76 
N105 

N190 
N197 
N205 
N215 
N213 
N228 
N215 

106'07 
105'58' 
106'08' 
106'19' 
106'36' 
106'44' 

W090 
El00 
E396 
E180 
E550 

--- 
--- 
--- 
--- - 
--- 
--- 

EO15 
E120 
E375 
Eo70 
WO65 

E530 
E505 
E490 
E405 
E435 
E465 

E385 
E380 
E365 
E350 
E315 
E295 
E270 

--- 
--- 
e-- 

--- 
--- 
--- 

1 
2 
3 '  
4 
5 

6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 

nWb - 

sw 
sw 
sw 
sw 
sw 
sw 

sw 
sw 
GWS 
sw 
GWD 

GWD 
GWD 
GWD 
GWD 
sw 
sw 

D 
D 
D 
D 
D 

GWD 
GWD 
GWD 
GWD 
GWD 
GWD 

GWD 
GWD 
GWD 
GWD 
GWD 
GWD 
GWD 
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TABLE E-XI1 (continued) 

Station 

Pajarito Field 
PM-1 
PM-2 
PM-3 

Water Canyon Gallery 

Noneffluent Areas 
Test Well 1 
Test Well 3 
Deep Test-SA 
Test Well-8 
Deep Test-9 

’ Deep Test-10 
Cailada del Buey 
Pajarito Canyon 
Water Canyon 
Test Well 2 

EfPluent Release Area 
Acid-Pueblo Canyon 
(Former Refease Area) 

Acid Weir 
Pueblo 1 
Pueblo 2 
Pueblo 3 
Hamilton Bend Spring 
Test Well 1A 
Test Well 2A 

DP-Log Mama Canyon 

Obs. Hole LAO-C 
Obs. Hole LAO-1 
Obs. Hole LAO-2 
Oba. Hole LAO-3 
Obs. Hole LAO-4 
Obs. Hole LAO-4.5 

scs-1 
scs-2 
SCSd 

DPS-1 
DPS-4 

Sandia Canyon 

Latitude Lon& tude 
or or 

N-S E-W 
Coordinate Coordinate 

NO30 
so66 
NO40 
SO40 

NO70 
NO80 
SllO 
NO36 
5155 
5120 
NO10 
SO60 
SO90 
N120 

E305 
E202 
E265 
W125 

E345 
E215 
Eo90 
E170 
E140 
El25 
E150 
E215 
Eo90 
E160 

N125 EO70 
N130 Eoso 
N120 E155 
NO86 E315 
NllO E255 
NO70 E335 
N120 E140 

NO90 
NO80 
Nos6 
NO80 
NO80 
NO80 
NO70 
NO66 

NO80 
No60 
NOM) 

E160 
E200 
Eo70 
E120 
E210 
E220 
E245 
E270 

Eo40 
E140 
E185 

Map 
Designation. Qpeb - 

30 GWD 
31 GWD 
32 GWD 
33 GWD 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

44. 
45 
46- 
47 
48 
49 
50 

51 
52 
53 

‘ 5 4  
55 
56 
57 
58 

59 
60 
61 

GWD 
GWD 
GWD 
GWD 
GWD 
GWD 
sw 
sw 
sw 
GWD 

sw 
sw 
sw 
sw 
GW 
GWS 
GWS 

sw 
sw 
GWS 
GWS 
GWS 
GWS 
GWS 
GWS 

sw 
sw 
sw 
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TABLE E-XI1 (continued) 

Station 

Latitude 
or 

N-S 
Coordinate 

Longitude 
or 
E-W 

Coordinate 

Mortandad Canyon 
GS-1 
MCS-3.9 
Obs. Hole MCO-3 
Ob. Hole MCO-4 
Obs. Hole MCO-6 
Obs. Hole MCO-6 
Obe. Hole MCO-7 
Ob. Hole MCO-7.6 
Ob. Hole MCO-8 

NO40 
NO40 
NO40 
NO36 
NO30 
NO30 
NO26 
NO30 
NO30 

E200 
E140 
El 10 
E150 
E160 
E176 
E180 
E190 
E206 

Map 
Designation' S p e b  - 

62 
63 
64 
66 
66 
67 
68 
69 
70 

sw 
sw 
GWS 
GWS 
GWS 
GWS 
GWS 
GWS 
GWS 

.See Fig. 9 for numbered locations. 
bSW - surface water; GWD - deep or main aquifer; GWS = shallow or alluvial aquifer; D = 

water supply distribution system. 
O S e e  Fig. 8 for regional locations. 
Tuye  Formation 7 stations; Teguque Fm (F.G. Sed) 4 stations; Tesuque Fm (C.G. Sed) 9 sta- 

tions; Tesuque (baealta) 3 stations; surface water 2 stations; surface water (eanitary effluent4 1 
station. 
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00 
00 TABLE E-XI11 

RADIOCHEMICAL AND CHEMICAL QUALITY OF SURFACE WATER FROM 
REGIONAL STATIONS 

Radiochemical 
(average of a number of analvses) 

No. of 
Analylles - -  

2 
2 
2 
2 .  
2 
2 

, 239Pu 
10-9~ci /mi  -___ - 

-O.OI 0.07 
-0.01 * 0.00 

0.01 i 0.03 
-0.00 i 0.02 
-0.Ol.i 0.01 
-0.02 i 0.05 

12 
-004 f 0.02 

c:02 f 0.02 
-0.01 i 0.03 

3 8  
1 0 - 6 ~ c i m i  

2.4 i 3.5 
2.0 f 3.5 

0.H f 0.8 
1.1 f.R.5 
0.9 f 0.0 

I 4 i 1.n 

12 
0.5 i 0.6 
3.(i f 0.6 
1.4 i 2.0 

_ -  Station 

Chnmita 
Embudo 
Otuwi 
(:orhiti 
Hernalillu 
Jemez River 

No. of Analyses 
Minimum 
Maximum 
Average 

25 i 42 
fS i 156 
1 5 f 9 9  
10 i 28 

-5 i 14 
-5 i 14 

I2 
-'XI f 160 
1'20 f 140 
I0 i 77 

-0.01 i 0.m 
L' 01 i 0.02 

-0.01 f 0.02 
-0.02 i 0.03 
-(I.U2 f 0.03 
-0.01 i 0.04 

l . 7 . f O . 3  6.4 f 6.9 2.1 i 3.5 
2 . 2 . i  6.3 2.8 8.9 2.1 i 0.4 
0:s * 1.0 5.2 f 3 . 5  3.0 f 1.8 
I .5 f 0.9 5.9 f 1.1 3.0 f 3.5 
3 . 1 i n . 1  .-  7.7 f 4.7 :1.3 i 3.4 
4.6 f 1.7 20 f 11 0.9 i 0.4 

12 12 12 
-0.11 f 1.0 -0.3 f 1.0 0.7 i 0.2 

5.2 * 3.0 24 i 6.0 4.5 i 0.8 
2.3 t 3.5 8.0 i 12.7 2.4 i 2.6 

Lz 
-0.01 f 0.02 
0.02 f 0.03 

, -0.01 i0.02 

Chemical 
lone aaalvsis\ 

Ca - 

55 
26 
3a 
36 
41 
38 

6. 
26. 
55 
39.f 18 

Mu 

13 
6 
9 
8 
8 
5 

N. - 

33 
19 
24 
'25 
41 
61 

6 
19 
61 
34 i 30 

TDS Hard' -- 
Cond 

pH mS/m 

8.5 52 
8.5 n 
8.5 35 
8.3 35 
8.6 45 
8.6 52 

6 6 
8.3 n 
8.6 52 

-- 

8.5 f0 .2  41 f 20 

HCO3 

149 
112 
139 
156 
I44 
178 

6 
112 
178 
I 4 6  f 44 

CI S i p  

13 
21 
18 
27 
25 
39 

6 
13 
39 
24 f 18 

K 

3 
3 
3 
3 
4 

12 

<2 
<2 
<2 
<2 
<2 
<2 

6 
<2 

<2 
... 

133 
35 
6P 
.% 
70 
28 

10 
4 
6 
2 
9 

82 

0.4 <2 
0.5 <2 
0.5 <2 
0.5 <2 
0.6 <2 
0.9 <2 

6 6 
0.4 <2 
0.9 ... 

0.6 i0.4 <2 

5a3 191 
314 91 
394 131 
411) 123 
400 I37 
540 116 

6 6 
314 91 
540 191 
428f165 132f66  

Chamita 
Embudo 
Otowi 
Cnchiti 
Bernalillo 
Jemez River 

No. of Analyses 
Minimum 
Maximum 
Average 

6 
5 

13 
8 f 6  

6 
3 

12 
5 f 8  

6 
0 
5 
3 f 4  

6 
28 
133 
6 b f 1 5 '  

6 
2 

02 
19 *62 

Metal Ion 
(Concentrations in p d f ,  one analysis) 

cd Co Cr c u  Fe HI Mn MO Ni P d  9e 

3 <5 <3 <300 <300 <0.2 <300 <10 7 6 <5 
3 <5 <3 <300 <m <0.2 <m 15 7 <2 <5 
6 <5 (3 <300 <300 <0.2 <3ou 13 8' 4 (5 
3 <5 <3 <300 <300 <02  <300 12 8 4 <5 
3 <5 <3 <300 <m < 0 2  <300 21 9 7 <5 
4 <5 <3 <300 < so0 <02 <m 25 10 8 <5 

-- - - - - - - - -- - - Stations A8 AI A. _ _ - -  

19 33 <5 
24 <IO <5 
20 20 <5 
16 16 <5, 
20 I 1  <5 
in  49 75 

Ba Br 

420 <2 
1W <2 
320 <2. 
270 <2. 
260 12. 
210 <2 

-- Zn 

Chamita 
Emhudo 
Otuwi 
Cochiti 
Bernalillu 
Jeniez River 

6 6 G 6 6 6 6 6 
1 <0.2 <300 < I O  I <3 <5 <300 

No. of Analyses 6 6 6 6 6 6  6 6 
<2 3 c5 <3 <300 <w Minimum 16 <I0 190 

Maximum 24 49 75 420 ... F 
Average '20 f 5 23 f 30 17 f 57 278 f 167 <2 4 f 2 <5 <3 -300 <300 <0.2 <300 1 7 f 1 4  8 i 2  5 f 4  <5 <300 

... ... ... ... ... 21 10 8 ... ... ... 

Now:  f vulue reiirewnts twice the stundnrd deviation 01 the ( i i ~ l ~ ~ l ~ ~ ~ t ~ , ~ ~ i ~ ~ ~ l ~ ~ i ~ ~ ~ r ~ e ( l  VIIIUCS un. 
less wily one analysis is repor1~1 .  Then Ihc vulue represeii~r twice the errur leriii l i ir Ilia1 
nnulysis. One sample used lor chemical atid nieliil ioti nnulysih. 



TABLE E-XIV 

RADIOCHEMICAL AND CHEMICAL QUALITY OF SURFACE AND 
GROUND WATER FROM PERIMETER STATIONS 

- Stations 

I n s  Alamos Reservoir 
Chaje Canyon 
Basalt Spring 
Frijoles Canyon 
La Mesita Spring 

No. of Analyses 
Minimum 
Maximum 
Average 

White Roek Canyon 
Puye Formation 
Tesuque Fm (F.C. Sed) 
'I'esuque Fm ( C . G .  Sed) 
Tesuque Fni (basalt) 
Surface Water (2 stations) 
Surface Water (senitary eff) 

No. of Analyses 
Minimum 
Maximum 
Average 

2 1.2 f 0.5 1 f 3 1  -0.02 f O.w 0.01 f 0.03 -0.3 f 0.7 4.7 f 0.0 <0.1 f O . 2  
2 0.9 f 1.0 59 f 88 -0.02 f 0.06 O.OO.f  0.01 0.7 f 1.8 5.7 f 1.2 0.3 f 0.8 

2 ' 1 . 1 f 0 . 3  13 f 20 -0.01 f 0.00 -0.01 f 0.04 0.9 f 2.7 ti.0 f 7.6 0.1 f 0.3 
2 0.8 f 1.0 -1 f 5 5  ' -0.01 f 0.02 -0.02 f 0.02 0.8 f 2.1 4.1 f 0.4 I .7 f 0.3 

2 .  1.0 f 0.3 -6 f 16 0.00 f 0.02 5.6 f 2.1 6.9 f 0.3 14 f 1.0 0.00 f 0.02 

IO 10 10 10 . ' 10 10 10 
0.4 f 0.6 -20 f80  -0.04 f.0.03 -0.03 f 0.04 3.1 f 1.6, <0.1 f 0 . 2  
1.4 f 0.6 90 f 100 0.01 f 0.02 0.03 f 0.03 8.7 f 2.0 14 f 2.0 6.3 f 3.0 
1.0 f 0.6 13 f 6 2  -0.01 f 0.02 1.5 f 4.6 5.5 f 4.1 3.2 f 11 0.00 f 0.03 

-0.5 f 1.0 

0.2 f 0.6 14 f 21 0.00 f 0.01 -0.01 f 0.02 1.4 f 2.1 2.7 f 2.3 0.8 f 1.4 
0.1 f 0 . 8  8 f 38 -0.01 f 0.02 -0.00 f 0.01 1.8 f 5.2 3.6 f 2.4 S.3 f 6.4 ,- 

0.3 f 0.8 , 5 f 5 1  0.00 f 0.02 -0.01 f 0.01 0.6 f 1.9 2.3 f 2.2 . 0.4 f 1.1 ._,I-, 

<0.1 f 0 . 2  7 f 28 -0.01 f 0.03 -0.01 f 0.02 5.3 f 14 6.6 f 7.5 7 . 2  f 23 
<0.1 f 0.8 -20 f 84 -0.01 f 0.03 -0.01 f 0.04 1.1 f 4.0 3.3 f 3.0 0.3 f 0.4 

0.1 f 0.3 10 f 80 0.00 f 0.02 0.00 f 0.02 -0.2 f 2.0 18 f 4.0 0.5 f 0.2 

26 26 26 26 26 26 26 

1.3 f 0.6 60 f 120 0.01 f 0.02 0.00 f 0.02 13 f 6.0 18 f 4.0 20 f 1.0 
<0.1 f 0.6 -50 f 120 -4.01 f 0.w2 -0.03 f 0.03 -0.5 f 0.8 0.2 f 1.4 <0.1 f 0.2 

0.1 f 0.7 6 f 42 -0.01 f 0.03 -0.01 f 0.03 1.5 f 5.4 3.8 f 7.0 1.7 f 8.2 



TAHIX I:-XIV (continued) 
Chemical 

(concentrations in m&. one analyaia) 

Si02 C. . mg K Na C03 H C O 3 .  PO4 SO4 CI F NO3 TDS Hard PH 

5 0 .  4 3 3 9 4 61 <2 2 I 0.2 <2 In2 I8 8.3 
44 3 2 2 6 5 54 <2 2 I 0.3 <2 122 16 7.7 
36 17 7 3 I4 2 98 <2 I8 Y 0.6 7 250 72 8.2 

5 2 2 185 <2 I8 Y 0.6 7 162 27 8.2 48 3 !o 
I9 27 <I , 29 

5 5 5 J 5 5 5 5 5 5 5 5 5 5 S 
19 1 < I  2 6 ' 2  54 <2 2 I 0.2 <2 122 IG 7.1 
50 n I 3 29 5 222 ... I8 9 0.6 ' 8 'XI6 72 8.:1 
3 9 t 2 5  1 1 t 2 1  3 f 5  3 f l  l 4 t 1 8  3 t 3  124t151 <2 lOt16  5 f 8  O.4tO.4 5 t 6  ZOOfl33 4 1 t . 5 6 8 . 1 t 0 . 5  

__ __ - --____ - - - __ - __ __ 

1 4 222 <2 12 6 0.3; , 8 286 70 8.1 

15 0 94 <2 5 1 0.4 <2 15Y W) ... 
55 13 i ... 3.9 0 150 <2 7 3 0.7 <2 2x3 63 ... 
37 19 2 -.. , 12 0 90 <2 . 3 2 0.4 <2 173 53 , ... 
57 8 3 ... 52 0 198 <2 9 4 0.4 3 . 2 Y 6  71 ... 
50 18 3 ... I2 0 98 <2 I 4 0.4 <2 ' 173 67 ... 
66 12 4 ... 75 5 132 e 37 '29 .. ' 0.9 60 552 95 ... 
e8 

3 2 ... 112 20 
26 26 26 ... 26 26 26 '26 26 26 26 . 
LIB 35 5 ... 126 5 388 40 37 29 ' ' 1.0 60 552 Ilk5 ' -.. 
54 t 3 2  13 t 19 3 f 3  .-- a t 5 2  I t 8  , . 1 1 5 t 1 2 8  8 f l 8  6 t l 4  4 t 1 0  0 . 4 t 0 . 4  5 i 2 2  206f.210 6 1 t 8  -.. 

8 ... 16 . 
... 26 . 2 6  '26 .I 

30 < I  -.. 10 0 .  63 . 2 0.2 <2 

I .  
. .  

Ylalion 

La Alamoa Reservoir 
Guaje Canyon 
Hsaalt Sprinr 
Frijoles Canyon 
La Mesita Spring 

No. uf Analyses 
Minimum 
Maximum 
Avernrr 

White Hock Canyon 
I'uye Formation 
l'esaque Fm (F.C. Sed) 
'I'esuque Fm (C.C. Sed) 
'I'eJuque Fm (Bnlulcs) 
Surface Water (2 stations) 
Surface Water (aanitary eff) 

No. ol' Analyws 
Minimum 
Maximum 
Average 

Los AlamusResetvoir <IO 32 <5 30 <zoo0 5 
Cuaje Canyun <IO 71 <5 :XI. <m 7 
Hasalt Spring <IO <IO <5 110 <2ooo 5 
Frijolea Canyon <IO 48 <5 M <m 4 
La Meaita Spring <IO <IO <5 490 <my) 10 

Metal Ions 
(concenlralions in wdl, one analysis 

<5 <3 <m <300 ... <300 <IO 8 . 5  <b  <3uo 
<5 <3 <m1 500 <300 <IO 8 4 <S <:MI 
<5 4 <XI0 <300 < 0 2  <300 15 8 <3 <S <300 
<5 <3 <3u) <300 <02 <m <IO 8 3 <5 <No 
<5 4 . <3lB <300 <02 <300 13 8 4 <5 <:w 

No. of Analyses 5 5 5 5 5 5  5 5 5 5 1. 5 '  5 5 5 5 5 
<IO <IO' <5 :io <m 4 <5 <3 <300 <300 <0.2 <300 <IO n <3 <5 <300 

... 71 ... 490 .-. 10 ... 4 ... 500 ... .-. 15 8 ' 5  ... ... 
Minimum 
Maximum 
Average <LO 34 t 5 1  <5 114 +:I92 <2uoo 6 t 5  <6 3 f l  <300 3 4 o t 1 6 0  CO.2 <300 1 2 t 4  8 1 8  4 f 2  <5 < .700 

. .  
. .  - _____---_____ 

Note: t value represenla twiw the standard deviation of the distribution of observed values 
unless only one annlynia in reporled. Then lhe value represents twice the ermr term lor 
that anulysis. One sample chemical and metal ion analysin.' 

Cond 
mSIm 

H.II 
x 1) 

24.1) 
I2 I) 
27.0 

8 0 
24 0 

15.8 f 18.2 

l!i.(l 
28.5 
14.0 
35.0 
17 (I 
W.I) 



TABLE E-XV 

RADIOCHEMICAL AND CHEMICAL QUALITY OF WATER FROM 
MUNICIPAL SUPPLY AND DISTRIBUTION 

Radiochemical 
(averane of a number of analvsesl 

. Total U Gross 8 No. of 3 8  1 3 7 ~ ~  238Pu 239Pu Gross a 
Station Analyses 10-6 pci/ml 10-9 pCi/ml 10-9 pCi/m.t 10 -9~c i /ml  10-9 p ~ i / m l  IO-YpCi/mL rgll 

Los Alamov Field (5 wells) 5 0.3 f 0.4 40 f 48 -0.02 f 0.04 -0.01 f 0.03 2.5 f 5.3 3 %‘I f 1 7 3.8 f 4.7 
Guaje Field (7 wells) I 0.3 f 0.5 17 f70 -0.01 f0.02 0.2 f 0.4 2.4 f 1.7 0.6 f 0.5 
Pajarito Field (3 wells) 3 0.4 f 0.3 -34 f 116 -0.01 f 0.01 -0.01 f 0.02 1.0 f 1.2 3.7 f 4.0 1.2 f 1.7 

-0.1 f 1.0 1.9 f 1.6 <0.1 f 0.2 Water Canyon (gallery) 1 0.5 f 0.7 -10 f 40 -0.03 f 0.02 -0.02 f 0.02 
Distribution (5 stations) 10 0.6 f 0.8 1 f 54 -0.01 f 0.03 0.8 f 2.4 3.5 f 2.6 1.2 f 2.3 0.00 f 0.2 

No. of Analyses 
Minimum 
Maximum 
Average 

Los Alamos Well LA-68 1 

26 26 26 26 26 26 26 
<0.2 f 0.6 -100 f 80 -0.04 f 0.03 -0.03 f 0.03 -0.4 f 1.4 1.0 f 1.4 <0.1 f 0.2 
1.2 f 0.6 80 80 0.01 f0.02 7.0 f 4.0 6.9 f 2.0 6.9 f 1.2 0.01 f 0.02 
0.4 f 0.7 19 f 117 -0.02 f 0.03 -0.01 f0.02 0.9 f 3.1 3.1 f 2.4 1.5 f 3.4 

0.2 f 0.6 . 50f80 -0.02 f 0.03 1.6 f 1.6 4.6 f 1.8 1.6 f 0.4 -0.02 f 0.02 

Quality Required for Municipal Use 
(average concentrations in  mg/l) 

Station Ag As Ba Cd Cr F Hg NO3 P b  Se -- - 

Los Alamos Field (5 wells) 0.031 0.017 0.100 0.004 . 0.018 1.0 4.2 <2 0.010 0.005 
Cuaje Field (7 wells) 0.011 0.014 0.059 0.005 0.007 0.5 <0.2 <2 0.005 0.005 
Yajerito Field (3 wells) <0.010 0.001 0.097 0.004 0.005 0.4 <0.2 <2 0.004 0.005 
Water Canyon (gallery) <0.010 0.001 0.030 0.007 0.002 0.2 <0.2 <2 0.005 0.005 
Distribution (5 stations) 0.018 0.004 0.090 0.004 0.008 0.6 <0.2 <2 0.007 0.005 

No. of Analyses 21 21 21 21 21 21 19 21 21 21 
Minimum <0.010 <0.005 0.020 0.003 0.002 0.2 <0.2 <2 0.003 .._ 
Maximum 0.074 0.078 0.150 0.008 0.032 2.2 _ _ _  .._ 0.020 <0.005 

0.006 f 0.007 - - -  Average 0.017 f 0.030 0.010 f 0.037 0.080 f 0.080 0.004 f 0.003 0.009 f 0.015 0.6 f 0.8 <0.2 <2 

USEPA and NMEIA MPL 0.05 0.05 1.0 0.010 0.05 2.0 0.002 45 0.05 0.01 
Los Alamos Well LA-68 0.007 0.211 0.040 <0.003 0.019 1 .a <0.2 <2 0.010 <0.006 

P 



T A B L E  E-XV (continued) 

Stations 

Lw Alamos Field (5 wells) 

Pajarito Field (3 wells) 
Water Canyon (gallery) 
Distribution (5 stations) 

No. of Analyses 
Minimum 
Maximum 
Average 

'. Guaje Field (7 wells) 

La Alamos Well LA-68 

Chemical 
(average concentrations in mg/.t) 

Cond 
si02 Ca M i  K Na co3 HCO3 PO4 SO4 CI TDS Hard PH mS/m - - - - - ~ ~ - - - - - - ~  
27 7 <1  1.8 65 0 178 <2 12 6 318 19 
65 9 ' 1  2.3 23 0 100 <2 4 2 229 29 

7.5 12 6 3.0 17 4 124 <2 4 4 314 54 
34 5 ' 3  1.8 6 2 54 <2 2 <1  176 25 
55 9 3 2.5 24 2 141 <2 5 3 249 35 

21 21 21 21 21 21 21 21 21 21 21 21 
26 5 <1 1.3 6 0 49 <2 < I  166 14 8.0 
04 16 8 3.8 152 5 376 _ _ _  34 13 624 71 
5 4 f 4 0  9 * I  2 f 5  2 . 3 f 1 . 5  3 2 f 6 6  i f 3  1 3 O f 1 4 8  <2 6 f 1 4  4 f 7  2 6 5 f 2 0 6  3 1 f 3 4  

29 3 <3 1.1 14 0 163 <2 4 2 324 7 

Metal Ions 
(average concentrations in rg/.t) 

Station 

La Alamoa Field (5 wells) 
Guaje Field (7 wells) 
Pajarito Field (3 wells) , 

Water Canyon (gallery) 
Distribution (5 stations) 

No. of Analyses 
Minimum 
Maximum 
Average 

La Alamoa Well LA-6a 

Al Be 

< 10 <m 
< 10 <m 

11 <m 
35 <m 
26 <2OOo 

21 21 
<io <2ooo 
a2 _._ 
1 4 f 3 4  <2ooo 

- -  

10 <2OOo 

ca - 
<5 
<5 
<5 
<5 
<5 

21 
<5 

<5 

<5 

.__ 

CU - 
<300 
<300 
<300 
<m 
<300 

21 
<300 

<300 

<300 

_ _ _  

Mn 

<300 
<300 
<300 
<3M, 
<300 

21 
<m 
<300 

<300 

- Mo - 
< 10 
<10 
40 

< 10 
< 10 

21 
<IO 

<IO 

< IO 

__. 

. . . . . . . . . . . . . . . . . . . .  
Note: f value represents twice the  s tandard  deviation of t he  distribution of observed values 

unless only one analysis is reported. Then  the value represents twice the error te rm for 
that  analysis. One sample for chemical and  metal  ion analysis from each well and  dis- 
tribution station. 

aLos Alamos Well LA-6 on s tandby;  not used (see LA-7012-MS). 

Ni - 
8 
7 
7 
8 

11 

21 
6 

12 
8 f 4  

8 

8.7 
8.6 
8.2 
8.1 
8.2 

21 
6.0 
8.8 

9.1 
8.4 f 0.5 

33.6 
17.0 
20.3 
12.0 
19.0 

21 ' 

10.0 
64.0 

30.0 
21.0 f 12.0 



i I  

TABLE E-XVI - 
RADIOCHEMICAL m D  CHEMICAL QUALTY OF WATER FROM 

ONSITE STATIONS 

Radrochnnicd 
i..n..e of .  nvmber of .NlgK.L 

137r. 238PII 239P.I 909. Told ti No. or 
A n d y m  d i l l  . _ _ _  Sintion __ 

-19 i 16 
;o f 57 
3? * 52 
25 f I4 
15 f l 4  
50 t 40 
.% i 32 
6 0 i l W  
-3 f 32 
I2 f 20 

-0 I f U W 1  
-32 I 1 u 0:' 
-0 2 * 0.01 

-@E 101N 
-0 0.1 f 0 16 
-0 0.1 f 0 . u  
-0 04 * U.0:I 
-0 M t 0.04 

-U.OJ f 0.01 
-u 01 f o m  

15 
-n 05 t 0 a? 
-0.u) t 11.02 
-'J 02 f 0.02 

O O t l 6  
O 7 t l l 7  
1.:; t : i u  
0.9 f L 0 
11 9 i 0.11 
0.4 i I 1 

u 4 t 1-1 
0 4 * 1.6 

1.a t ;.ti 

n i : i s  

15 
- 0 6 i u . 5  
?.:I 0.9 
' ) : * la  

..- 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

I 1  f 1.6 
17.11 * I  ,I 

1.3 f 0.4 
l 5 t O 8  
1.1 io .0  
0 9 * 0.4 
1.6 f 0.6 
0 9 f 0 6  

18.9 f I I 

12 
0 8 i 0 6  

21.5 t 1.1 
4 2 i 13.9 

81.y f 3.5 
21 4 i 16.7 

l O i l 8  
21.3 f I05 
1r.a + 26.9 
12.9 i 26-2 
I O  3 i 1.7 
IO .8 f  0.8 

15 
0.4 I O  6 

9 3 4 f 3 2  
22.4 i 51 5 

8 1 f 0 8  
7.3 i 1.7 
6.9 f 2.7 

6 
6 0 0.8 
6.4 E o.a 
7.4 i 1.a 

b ' i 7 l  
I t R  

-19 f 117 
rO * s i  
i!l i 60 
30 f 40 

-10 f I 4  

0.112 i 0.06 
-0 u) f 0.w 
-001 f 0 f f i  
-0 03 i U.M 
-0 03 * 0 (l1 
-O.M -41  m 
-0 02 f 0 01 

-0.08 i U  !JJ 
U.M *OM 

- ( lo1 *uf f i  

2 11 i 3 .96  
u 111 f u 16 
0.1N i u 01 
11.!11 L 11 116 

-11.111 * 0 02 
4 1 S P  L 0.u1 

0 1u * u I") 

E 
-u u1' I O  It2 

4.21' * U . V  
u . !P*1*2  

7; 2 6 0  
3 i o  io.Jo 

1.70 * I  W 
- 0 7 0 r O B i l  

0.30 t I m 

m * o m  

- o . m i n w  

.I.? f 1 I 
1.1 * I I 
?..5 t :i 4 
!2 +:;I 
!5  f 6 11 

0.7 * 1.4 
U . I + I R  

l ?  
0.1 f u.9 

1.5 f 6.U 
4.5 i I4 

I Id f :VI 
i6 * I I C  
24 i 1.1 
5.5 * I I2 
2.5 6 ,I  

7 I * 2.4 
:I .I  * U.,I 

I-? 
i : 1  * I.,; 

"L11 f ,I, 

43 * I2ti 

12 
-3 f 60 
1m*w 
?2 70 

-0.07 0 en 
77 t 6 0  
12 i 57 

2.5 i 42 
I f 115 

I O  f 57 
4 - 4 4  

21 r25 
13 f 14 
40 f 57 
IO f 40 

15 
-40 fa 
M i 100 
19 f 51 

-35 i 156 

6 f i  
15 i 4 1  

6 81 i :R 
0 I 4  -0 19 

-0.01 I u 01 
-0.01 * 0 01 

O.w f 0.0: 
0.Ol i 0.07 

-0.01 t 0.w 
-0.01 i 0 . m  

15 
-,I *1 * u ,r2 

13 I * u r n  
0.92 i 6 74 

-0 002 f 0 u.1 
0 U O f U . M  

-0 01 * d.03 

197 i 12 
I85 i I 4  
I . O t O 6  
73 : 6.0 
I I I f 8.0 
?2 i 2.2 

2 . 0 i O 4  
.LO f 1.1 

:5. 
I 0 f 0.6 
197 i 6.0 
74 t 164 

!Si = :uio 
I I  = 2 7  

'1.0 5 B 
'1.5 * 4 I 
6.6 f 9 d 
5.5 t :I i 
2 2 f 2 U  

:.:I i 7.a 

I J 
I u t 6.11 

I I I X I  i 12lW 
2% f 16111 

1 2 = 7.9 
It 9 r 5.Y 
1 :, I I 4 

Sandla Canyon 
SCS-1 
scs-2 
scs.3 

-il 01  * U.111 
-0 111 * 1l.ill 

U W f O u )  

0 :XI L 0.40 
060f12 
O J O f l l  

2 
2 
2 

No of Anal?* 
Minimum 
5lanmum 
AVeldgC 

Yortanhd Canyon 
c3-I 
MCS-3.9 
!KO-d 
\lC0.4 
> K O - 5  
hIC0.6 
> K O - i  
YCO-7.5 

so. "f .innalyus 
Mi",m"m 
.Maximum 
*rem.%e 

6 
-90 - IW 
b i 16 
- 5 f 8 6  

6 
-0 OR t 0 01 

u.02 f 0 02 
I, In f 0.02 

6 
-u UI f I!.W 

0 01 f mu? 
-0.01 I u U I  

3 
U 3 0 i O 4 0  
0.90 f I 2  
@ € a i O . M  

8.8 f 3.0 
22.0 i I.? 
95.4 f 33.5 
303 f I 1 4  
39 t 16J 
m3*455 
1 0 5 i 2 8  
388 * 12 

I 4  
7 8 i o.a 
464 f I4 
180 i 295 

w f 325 
319 f 38 

s i 4 :  
75 t 12 

-50 f 15 

l i  I 4  
21 i ia 

4.94 * 5.!8 
8.M i 0.40 
5.3; i 2 07 

19.10 f 13.10 
0.78 f 1.10 
2 16 i 2.81 
o f f i i o o i  
O ~ K l * O 0 8  

I4 
0 0 3 t o u 1  
8 M f O 4 O  
5 26 i 13.8 

I:Ii * 12 

36 f 3.0 
WJ r 6 0  

2.6 + LO 
2.8 * I:> 
0 2 * u  
1 . 6 i Q . 3  

... 

0.2 f 1.4 
1 3 i  i !2 
3: L 106 

1 

9 3  



'PA1iI.E E-XVI (continued) 

NO. 
h? 

1 
I 
I 
I 
I 
I 
I 
I 
I 
2 

1 

2 
2 
I 
I 
2 

1 
1 
2 

1 
I 
I 

2 
1 
2 

2 
I 
2 
2 
1 
6 
2 
I 

sioI - 

44 
i U  
611 
46 
SB 
Sn 

:n 
I9 
47 

I 1  
IY  
ill 
48tl 

4n 

27 
611 
48 
47 
Yl 
44 
4 

I? 
4 

w 
52 f a 

a 
l i  
:Ip 
40 
:u 
2:I 
:I6 
:12 

I 3  
li 
44 
9 f l H  

Ill7 
u) 
LE) 

ti 
4 

I34 
W f 4 4  

60 
12 
43 
31 
I 

31 
'25 

I4 
21 
62 
s t n  

n 

C. _ _ _ _  

:12 
Y 
4 
ti 
5 
ti 
I 

%5 
li 
9 

I 1  
I 

:32 
I 2  t *I 

11; 
8 
Y 

IO 

111 
I 4  

12 

123 
28 123 

I1 

I 4  
16 
Y 
Y 

Iti 
Y 

I:I 
4 

1H 
13 f H 

im 

I:I 
I H  
17 

ti 
I 1  
r2 
16 f 8 

9 
23 
I 2  
15 
le 
L 
I 1  
25 

I 4  
4 

25 
16 t 13 

My - 

ti 
2 
4 
I 
I 
2 

I1 
ti 
I 

I1 

II 
4 f t i  

I 
I 
I 
I 
I 
1 ' 

I 

I:! 

5 
: I t 2  

2 
I 

5 

I 
ti 
5 

' 13 
I 
6 
I *:I 

5 
ti 
5 

ti 
4 
ti 
5 1 2  

2 
2 
I 
1 
5 
6 
4 
H 

I 4  
2 
n 
4 f 4  

K - 

5.11 
2.3 
I .R 

I.? 
I .6 
:1.1 
6.6 
B.2 
1.2 

I .m 

/ I  
1.2 
6.6 

:I.U * L1.n 

7.Y 
I 4  
):I 
I 4  
9.3 
i . Y  
2.4 

1.4 
I4 

9.Y t H . i  

6u 
I1  
4.4 
7.2 

I4 
9 

4.3 

I 4  
611 
24 1 4 1  

1H 
li 
15 

I 
1s 
In 
Iti f :3.u 

:l.s 

3.7 
6.5 
i . S  
4.H 
4 t i  

... 

n. i  

7 
:1.5 
9.8 

6.:1 b 5.0 

N. - 

21 
12 
I 1  
I 1  
I t  
I 1  
20 

21 
9 

11 
Y 

15 f 12 

n 

n 

GI 
76 
7:1 
81 
74 
88 
IH  

I2 
18 
82 
ai46 

107 
I:11 
51 
%I 
90 

51 
10 

13 
40 

t m  
Y X t %  

i n  

94 
149 
134 

6 
68 
IU 
125 121 

111 
:I21 
yR1 

IRB 
'a 
Ui 

n i 

m 
I4 
49 

32 I 
208 t 179 

cos 

I4 
2 
3 
0 
5 
0 
4 
4 
0 
4 

I 1  
0 

I4 
4 t n  

5 
7 
Ip 
J 
5 
7 
3 

12 
2 

12 
6 f 7  

I 
2 
2 
6 
1 
2 
7 
2 

13 
0 
7 
3 f S  

1 
2 
1 

6 
U 
5 
2 t 4  

I1 
0 
I 

20 
4 
0 
6 
9 

I 4  
0 
9 
6 1 3  

HCOJ 

I15 
I07 
i 3  
LlS 
(% 

I I U  
.w 
61 

IUS 

I 1  
SB 
I r2 
mi50 

. rrt 

115 
i Y  
95 

1 S i  
1 8  
I37 
62 

I2  
.S8 

.I81 . I U i f i 5  

514 
'MI  

i Y  
146 
1:u 
lii 
124 
7J 

I3 
i s  
6Lu 
I t  t :Yh5 

IO 
241 
213 

6 
134 
Ti5 
214 f 9 5  

1&5 
4uu 
:1m 
4w 

w 
15 

w 

I4 
IOl 
4€a 
m t 'm 

'ai 

p 0 4  -- 

c2 
e2 
c2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 

I 1  
<2 

<Y 

4 
:4 
?4 
24 
z1 
17 

<2 

12 
<2 
:11 
l i  b 14 

Zli  
2 

<2 
<2 
<2 
<2 
<2 
<y 

13 
( 2  
474 
<:El f 'ml 

I2  
II 
12 

6 
IU 
1:) 
12 t 2 

< I  
<2 
<2 
<2 
<2 
<2 

4 
<2 

I4 
<4 

n 
c2 . 

8 0 4  

1 
2 

<2 
e2 
< I  
<2 
13 

12 
6 

1 1  
<2 
IH 

in 

< a t  I Y  

I6 
:U 
SI 
I4 
29 
27 
22 

I 2  
<2 
:I7 
24 t 21 

52 
24 

Y 
In 
I Y  
I8 
IH  
in  

I:( 
7 

+a 
21 r n  

MI 
1111 
114 

6 
:14 
I:* 
w t i 5  

I 4  
8" 
41 
61 
ti1 
iti 
17 
%I 

I 4  
IO 
n4 
MI f SI 

CI 

ti 
I 
1 
I 
I 
I 
7 
e 

5 
ti 

I 1  
I 

ys 
I3 ti*) 

1x1 
&I 
w 

I 
10 
:XI 
19 

I2 
< I  
1112 
:12 t xi 

,%I 
64 
51 
4s 
4 0  
24 
L5 
'a 
I:I 
I2 

I(U 
&I f ?A 

44 
62 
S i  

ti 
:I6 
6.2 
54 t IB 

Y 
2:l 
IH  
9 
:U 
:19 
I2 
9 

I 4  

44 
24 f 2:1 

P - 

u.n 
0.5 
u.3 
0.3 
0.4 
1.2 
4.2 
0.3 
0.3 
0.4 

I 1  
U.3 
4 2  

U.9 f 2.4 

0.3 
U.6 
U.6 

0.9 
(1.9 
0.3 

I2  
U 2  
O.Y 

u.n 

U.6 t U.5 

11 
2 8  
0.2 
0.6 
3.2 
2.6 
1,4 
0.4 

13 
0. I 
I 

4.5 5 1 5  

1.3 
1 5  
I .5 

ti 

I .Y 
un 

1.4 t 0.9 

I :I 

2.0 
2.6 
U.9 
I .6 
U.3 
U.6 

1.8 

14. 
U.3 
2.7 

1.5 f 1.5 

Nos 

<2 
<2 
<2 
<2 
<? 
<2 
<2 
<2 
<2 
<2 

I 1  
<2 

<4 L 6  
n 

13 
40 
:I6 
20 
26 
,26 
(2 

I2 
<2 
46 
n*u 

I 1  
< I  
<2 

5 
1 

:IY 
J I  

4 

I3 
<2 
6n 

< 1 2 f 3 8  

,a 
10 
0 

ti 

:SI 
I6 I 2 4  

28 
%6 
112 
12 
68 
95 
32 
<2 

I4 
<2 
276 
<iu f I92 

H.rd UH - 

8.3 

8.  I 

8.2 
8 :I 
7.5 
1.4 

7.9 

I 1  
i . 4  
8.5 

n. I 

1.5 

n.:i 

H.1 t U . 8  

7.3  
H.4 
8.11 
R.U 
8. I 
7.8 
8.7 

I? - .  ,..I 
8.H 

8.1 f 1 . ( 1  

4.6 
8,:l 
n.r 
H. I 
78 
7.8 
7.6 
8 1  

13 
7 1  

IO :I 
8.2 t 1.7 

U i  
1.6 
H.6 

ti 
H 6  
8.Y 

1.6 f (1.1 

H.:, 
1.1 
8.7 
8.3 
H 11 
114 
II 11 
H i  

I 4  
i:2 
H H  

H.4 f (1.4 

d m  

t7.U 
i8.u 
I 1  u 
1:I (1 
Y2.U 
V2.U 
15.0 
41.U 
z1.u 
16.5 

11 
I I .AI 
41 0 

19.0 f 18.11 

4:1.u 
48.5 , ' 

4s.u ~ 

4.11 
44.11 
44.11 
a1.5 

I? 
19 I1 
.%.I 

41.3  t 2 . Y  

:w I1 
140.11 
'Y4.U 
1% I1 
810 

1:1l.l1 
MI..; 
.WIl 

14 
:I4 11 

1111 11 
II4.lI t NI I 



I 1 t; t T I; Ill > 
II 

). 111 > 

I Ill n i>  
I1 Ill > 

1: Ill > 
I 0 1  > 

1: Ill ni > 
t 0 1  Ill > 

Ill > 

1111:> I N K >  I +I:> b z i 911 i cs 
t F > I t %  
I:> I> * 

L L 

I:> S> I I  
I:> S> fl; 
E> I 61 
t I> L 
1: I G 
D I> * 
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TABLE E-XVII 

LOCATION OF SOIL AND SEDIMENT STATIONS 

Station 

La ti tude 
or 

N-S 
Coordinate 

Longtiude 
or 

Coordinate 
E-W 

Regional Soilsb 

Regional Sediments 
Rio Chama 

. Chamita 
Rio Grande 

Embudo 
Otowi 
Sandia 
Pajarito 
Ancho 
Frijoles 
Cochiti 
Bernalillo 

JemezRiver 

Perimeter Soils 
Sportsman's Club 
TA-8 
TA-49 
Frijoles 
North Mesa 
East of Airport 
West of Airport 
South SR-4 near S-Site 

Perimeter Sediments 
Guaje near G-4 
Guaje at SR-4 
Bay0 at  S R 4  
Pueblo at Acid Weir 
Pueblo at  PC-1 
Pueblo at Pueblo 1 
Pueblo at  Pueblo 2 
Los Alamos at Reservoir 
Los Alamos at Totatvi 
Los Alamos at  LA-2 
Los Alamos at  Rio Grande 
Sandia at  Rio Grande 
Caiiada del Ancha 
Mortandad at SR-4 
Mortandad at Rio Grande 
Caiiada del Buey at SR-4 
Pajarito at Rio Grande 
Frijoles at Park Hdq 
Frijoles at Rio Grande 

96 

36'05' 

36'12' 
NO85 
SO60 
S185 
S305 
s375 

35'37' 
35'17' 
35'40' 

N240 
NO60 
S165 
S245 
N135 
NO95 
N115 
SO85 

N215 
N135 
NlOO 
N125 
N130 
N130 
N120 
NlOO 
NO65 
N125 
NO95 
SO55 
SO60 
SO30 
SO75 
So90 
S175 
s280 
S365 

106'07 

105'58' 
E550 
E490 
E410 
E335 
E235 

106' 19' 
106'36' 
106'44' 

E215 
W075 
EO85 
El80 
E165 
E220 
E135 
W035 

E325 
E430 
E455 
E070 
E070 
EO85 
El45 
w065 
E405 
E510 
E555 
E490 
E505 
E350 
E480 
E360 
E410 
E185 
E235 

51 
52 
53 
54 
55 
56 
57 
58 

1 
2 
3 
4 
5 
6 

,7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 



Q 

i 

TABLE E-XVII (continued) 

LOCATION OF SOIL AND SEDIMENT STATIONS 

Latitude 
or 
N-S 

Station Coordinate 

Onsite Soils 
TA-21 
TA-50 
TA-36 
PM-1 
West of TA-53 
East of TA-53 
East of New Sigma 
Sigma Mesa 
East of TA-52 
2-Mile Mesa 
Near TA-51 
East of TA-54 

. R-Site Road 
R-Site Road East 
Potrillo Drive 
S-Site 
Near TA-11 
Near DT-9 
TA-33 

Onsite Sediments 
Pueblo at Hamilton Bend Spr 
Pueblo at Pueblo 3 
Pueblo at SR-4 
DP Canyon at DPS-1 
DP Canyon at  DPS-4 
Los Alamos Canyon at Bridge 
Los Alamos at LAO-1 
Los Alamos at GS-1 
Los Alamos at TW-3 
Los Alamos at LAO-4 
Los Alamos at SR-4 
Sandia at SCS-2 
Sandia at SR-4 
Mortandad near CMR 
Mortandad West of GS-1 
Mortandad near MCO-2 
Mortandad at GS-1 
Mortandad at MCO-5 
Mortandad at MCO-7 
Mortandad at MCO-9 
Mortandad at MCO-13 
Pajarito at TA-18 
Pajarito at SR-4 

NO95 
NO35 
so90 
NO20 
NO70 
NO50 
NO60 
NO50 
NO20 
NO25 . 

SO30 
SO80 
SO15 
SO40 
SO65 
SO35 
SO70 
S150 
S245 

N105 
NO90 
NO70 
NO90 
NO75 
NO95 
NO80 
NO75 
NO75 
NO75 
NO65 
NO50 
NO25 
NO60 
NO45 
NO35 
NO40 
NO35 
NO25 
NO30 
NO15 
SO55 
S105 

Longtiude 
or 

Coordinate 
E-W 

E140 
E095 
E150 
E310 
E105 
E220 
E065 
E135 
E145 

' E030 
E200 
E295 
E030 
El00 
E195 
W025 
E020 
E140 
E225 

E255 
E315 
E350 
E160 
E205 
E020 
E120 
E200 
E215 
E240 
E355 
E175 
E315 
E035 
E095 
E090 
E105 
E155 
E190 
E215 
E250 
E195 
E320 

Map 
Designation 
(Figure 10)' 

59 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

30 
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TABLE E-XVII (continued) 

LOCATION OF SOIL AND SEDIMENT STATIONS 

Latitude Longtiude 
or or Map 

N-S E-W Designation 
Station Coordinate Coordinate (Figure 10). 

Potrillo at TA-36 
Potrillo East of TA-36 
Potrillo at SR-4 
Water at Beta Hole 
Water at SR-4 
Water at Rio Grande 
Ancho at  S R 4  
Ancho at  Rio Grande , 

Chaquihui at  Rio Grande 

SO75 
SO85 
S145 
SO90 
S170 
S240 
S255 
S295 
s335 

E150 
E225 
E295 
E095 
E260 
E385 
E250 
E340 
E265 

43 
44 
45 
46 
47 
48 
49 
50 
51 

98 

.See Fig. 10 for numbered locations. 
%ocations are the same as for surface water stations (Table E-XII). 



TABLE E-XVIII 
I 

RADIOCHEMICAL ANALYSES OF REGIONAL SOILS AND SEDIMENTS 

Regional 9 o h  
Chamita 5.8 f 0 . 8  0.68 f0 .12  O.OO0 f0.002 0.013 f0.004 3.4 f 1.6 4.9 f 1.4 
E m b u d s  144 f42.7 1.17 f0.40 0.001 fO.O1O 0.061 f0.129 3.9 f 1.8 5.8 f 1.4 
OtoWi.*b 4.9 f 3 . 4  1.35 f 1.07 0.001 f 0.003 0.102 f 0.137 4.8 f 2.2 7.6 f 1.8 
Cochiti 4.9 f 0.8 0.62 fO.16 0.000 f 0.003 0.004 f 0.004 3.6 f 1.8 5.4 f 1.4 
Bernalillo 4.7 f 0.8 0.15 fO.10 -0.001 f0.002 0.000 f 0.003 3.1 f 1.6 3.4 f 1.0 
Jemez 13.6 f 1.0 0.06'&0.28 -0.002 f0.002 0.001 f 0.002 4.4 f 2 . 2  5.7 f 1.4 

No. of Analyeee 7 7 7 7 6 6 
Minimum 4.8 f 0.8 0.06 f0.28 -0.001 f 0.02 0.000 f 0.003 3.1 f 1.6 3.4.f 1.0 
Maximum 29 .5 f1 .4  1.73f0.32 0.006f0.016 O.lEOf0.040 4 . 8 f 2 . 2  7.6.61.8 
Average 8.1 f 9.3 0.67 f 1.04 0.000 f 0.002 0.03 f 0.W 3.9 f 1.3 5 5 . f 2 . 7  

Regional SedimeJllto 
Rio Chama 

Chamita 
Rio Grande 

E m b u d 4  
OtOWi 
Sandia 
Pajarito 
Ancho 
Frijoles 
Cochiti 
Bernalillo 

Jemez River 
Jemez Pueblo 

-.- 0.00 f 0.06 

_-_ 0.26 f 0.16 
--_ 0.08 f 0.03 
--- 0.13 f 0.06 
-.- 0.07 f 0.06 _ _ _  0.13 f 0.08 
.-- 0.15 f 0.06 
-.- 0.03 f 0.10 
--- 0.24 f 0.06 

--. 0.26 f 0.14 

o.OO0 f 0.002 

-0.002 f 0.002 
o.Oo0 f 0.001 
-0.006 f 0.016 
-0.006 f 0.016 
-0.006 f 0.026 
0.012 f 0.020 
-0.001 f 0.003 
-0.001 f 0.003 

0.000 f 0.003 

-0.002 f 0.004 

-0.008 f 0.004 
0.000 f 0.003 
-0.013 f 0.016 
0.009 f 0.014 
0.003 f 0.020 
-0.003 f 0.020 
0.001 f 0.004 
-0.001 f 0.003 

0.002 f 0.003 

2;4 f' 1.2 

1.9 f 1.0 
1.4. f 0.8 

11 f 2 
10 f 2 
16 f 3 

7.3 f 1.7 
1.5 f 0.8 
2.4 f 1.4 

4.6 f 1.2 

2.8 f 1.0 

1.7 f0.8 
0.9 f 0.6 
8;5 f 1.2 
8.6 f 1.3 
14 f 1.7 
6.0 f 1.0 
1.5 f 0.8 
4.9 f1 .4  

4;6 f 2.2 

No. of A n d y ~  __- 10 10 10 10 10 
Minimum _ _ _  0.00 f0.06 -0.001 f0.003 -0.001 f0.030 1.4 f 0 . 8  0.9 f 0 . 6  
Maximum -.. ' 0.26 kO.16 0.012 f 0.020 0.009 f 0.014 16 f 3.0 14 f 1.7 
Average , --. 0.14f0.19 O . O O O f O . O O  -0.001f0.012 5 . 8 f  10 5 . 4 f 8 . 2  

'Two analyses for '"Cs, "Tu, and T u .  
blnCs and slightly above background. 
Note: f value represents twice the standard deviation of the distribution of observed values un- 

less only one analysis is reported; then the value represents twice the uncertainty term for 
that analysis. 
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L-( 

0 
0 

Soils 
Sportsmen's Club 

TA-49 
E'ri joles 
North Mesa 
East of Airport 
West of Airporta,b 
South SR-4 & Near S-sit& 

TA-& 

No. of Analyses< 
Minimum 
Maximum 
Average 

Sediments 
Guaje near G-4 
Guaje at  SR-4 
Bay0 at  SR-4 
Pueblo at  Acid Weirah 
Pueblo at  PC-la 
Pueblo at  Pueblo lath 
Pueblo at  Pueblo 2a.b 
Lou Alamos a t  Reservoir 
Los Alamos at  Totaviah 
Los Alarnos at  LA-Z%b 

TABLE XIX 

RADIOCHEMICAL ANALYSES OF PERIMETER SOILS AND SEDIMENTS 

38 
I 10-6~c i /ml  

3.0 f 0.8 
9.0 f 0.8 
5.9 f 0.8 
4.0.f 0.8 
8.6 f 0.8 

12.2 f 1.0 
10.5 f 3.1 
3.4 f 0.8 

8 .  
3.0 f 0.8 

12.2 f 1.0 
7.1 f 7.0 

Los Alamos a t  Rio Grandeah 
Sandia a t  Rio Grande _ _ _  
Catiada del Ancha _- -  
Mortandad at  SR-4 -__ 
Mortandad a t  Rio Grande _ _ -  
Catiada del Buey at  SR-4 
Pajarito at  Rio Grande _ _ _  
Frijoles at  Park Hdq 
Frijoles at  Rio Grande 

No. of Analyses 
Minimum 
Maximum 
Average , 

__ -  

__-  
_ _ _  
_ _ -  

137C8 
. p c v g  

1.08 f 0.18 
1.56 f 0.26 
0.53 f 0.10 
1.37 f 0.34 
0.51 fO.10 
0.59 f 0.05 
1.44 f 0.51 
1.32 f 0.20 

9 
0.51 f 0.10 

1.6 f 0.24 
1.5 f 0.88 

0.09 f 0.12 
0.22 f 0.08 
0.10 f 0.04 
0.68 f 0.06 
0.19 f 0.10 
0.50 f 0.30 
0.18 f 0.03 
0.80 f 0.18 
0.35 f 0.34 
0.52 f 0.82 
0.36 f 0.50 
0.12 f 0.04 
0.09 f 0.06 
0.10 f 0.04 
0.11 f0.06 
0.06 f 0.24 
0.17 f 0.06 
0.35 f 0.12 
0.33 f 0.08 

25 
0.09 f 0.12 
0.81 f 0.26 
0.28 f 0.43 

0.87 f 0.26 
__-  

--_ 
0.87 f 0.26 
0.92 f 0.26 

0.85 f 0.26 
--- 

4 '  
0.85 f 0.26 
0.92 f 0.26 
0.88 f 0.9 

--- 
0.17 f 0.12 
0.10 f 0.11 _ _ _  

--- 
--I 

_-- 
--- 
--_ 
_-_  

0.30 f 0.11 
_-_  
--. 

0.90 f 0.40 

0.41 f 0.38 

-0.15 f 0.22 

- -_  

--_ 

--- 

6 
-0.15 f 0.22 

0.90 f 0.40 
0.12 f 0.71 

0.002 f 0.014 
0.002 f 0.014 
0.002 f 0.012 
0.351 f 0.024 
0.001 f 0.012 

0.590 f 0.016 
0.003 f 0.012 

__-  

-_ -  
--_ 

0.005 f 0.012 
__. 
--- 

0.001 f 0.012 

Note: f value represents twice the standard deviation of the distribution of observed values 
unless only one analysis is reported; then the value represents twice the uncertainty term 
for that analysis. 

a'l'wo analyses for 137Cs, 2:]8Pu, and 239Pu. 
b137Cs, 241An1, m%'u, or 2J9Pu slightly above background. 

10 
0.001 0.012 
0.590-f 0.016 
0.096 f 0.41 

- o.oO0 fO.006 
' 0.001 f 0.006 
-0.001 f 0.004 

0 . m  f 0.002 
-0.002 f 0.003 
O.OO0 f 0.003 
0.010 f 0.026 
0.002 f 0.004 

9 
-0.002 f 0.003 

0.019 f 0.020 
0.001 f 0.007 

o.oO0 f 0.002 
0.001 f 0.002 
0.001 f 0.002 
0.034 f 0.018 
0.001 f 0.001 
0.022 f 0.011 
0.007 f 0.009 

0.002 f 0.005 
0.001 f0.002 

-0.oO0 f 0.001 
0.002 f 0.020 
0.003 f 0.022 
0 . m  f 0.002 
o.Oo0 f 0.006 

-0.002 f 0.002 
-0.003 f 0.010 
-0.002 f 0.003 

0.002 f 0.018 

-0.001 ? 0.002 

25 
-0.003 f 0.010 

0.040 f 0.006 
0.003 f 0.018 

239Pu 
P c v g  

0.021 f 0.008 
0.041 fO:O16 
0.008 f 0.006 
0.029 f 0.006 
0.015 f 0.010 
0.030 f 0.001 
0.284 f 0:498 
0.018 10:008 

9 
0.008 f 0.006 
0.460 f 0.080 
0.056 f 0.19 

0.003 f 0.003 
0 . m  f 0.002 
0.006 f 0.002 
5.62 f 2.39 

0.026 f 0.068 
3.72 f 1.30 

. 1.07 f l . 9 3  
0.011 f 0.006 
0.053 f 0.041 
0.068 f 0.076 
0.062 f 0.02 
0.012 f 0.008 
0.007 f 0.028 
0.001 f 0.004 
0.002 f 0.008 
0.003 f 0.004 
0.007 f 0.008 
0.003 f 0:004 
0.020 f 0.022 

25 
O.Oo0 f 0.002 
6.46 f 0.28 
0.56 f 3.0 

Gross (1 
P c d g  

6.2 f 2.8 
5.1 f 2.4 
5.2 f 2.4 
5.7 f 2.4 
4.3 f 2.0 
5.1 f 2.2 
4.5 f 2.0 
5.1 f 2.2 

8 
4.3 f 2.0 
6.2 f 2.8 
5.1 f 1.2 

2.3 f 0.8 
2.2 f 1.2 
3.0 f 1.4 
7.5 f 3.2 
1.2 f 0.8 
4.1 f 2.0 
3.1 f 1.4 

10.0 f 4.0 
2.9 f 1.4 
2.6 f 1.2 
2.5 f 1.2 
7.4 f 1.7 
6.6 f 1.6 
5.0 f 2.2 
2.7 f 0.8 
4.7 f 2.2 
3.4 f 0.9 
2.5 f 1.2 
6.9 f 1.6 

19 
2 5 f 1.2 
7.4 f 1.7 
4 2 f 4.7 

Gross f3 
P w g  

7.9 f 1.8 
8.9 f 2.0 
6.2 f 1.6 
7.1 f 1.6 
6.1 f 1.4 
6.2 f 1.6 
7.9 f 1.8 
6.9 f 1.6 

8 
6.1 f 1.6 
8.9 f 2.0 
7.2 f 2.0 

1.4 f 0.8 
2.5 f 0.8 
2.3 f 0.8 
4.5 f 1.2 
1.0 f 0.6 
2.1 f 0 . 8  
2.9 f 1.0 

13.3 f 3.0 
2.7 f 1.0 
3.3 f 1.0 
3.3 f 1.0 
7.4 f 1.1 
5.6 f 1.0 
4.4 f 1.2 
2.9 f 0.8 
4.3 f 1.2 
6.0 f 1.0 
1.8 f 0.8 
6.1 f 1.0 

19 
2.7 f 1.0 , 

7.4 f 1.1 
4.1 f 5.7 



TABLE E-XX ' 

RADIOCHEMICAL ANALYSES OF ONSITE SOILS AND SEDIMENTS 
(pCi/g and one analysis except as noted) 

wsr 
PCVU 

W9P" 
PCVU 

Gmsso 
PCVE? 

4 1 f 1.8 
6.2 i 1.4 
I 4 i 2.0 
5 e f 2.6 
6.0 f 2.6 
4.5 f 2.0 
4.5 i 2.0 
5.3 f 2.4 
4 .6 . f  2.2 
5.8 f 2.6 

5.5 i 2 . 4  
6.1 i 2 . 6  
11 t 4.0 

3.8 i 1.8 
5.3 f 2.4 
5.3 i 2.4 
7.1 f 3.0 
6.5 f 2.6 

5.8 i 2.6 

G ~ O S S  a 
P W S  

5.9 f 1 2 
9 I t 2.p 
5 3 t l . 4  
, > = i s  
5.0 f 1 3  
6 7 i 1.6 
.5.8 t i .4  
! J t ! . 8  
5.7 f 1.4 
7.9 f 1.8 

12.3 f 2.6 
6.3 f 1.6 
7.5 i 1.8 
22 t 4 O  
1.4 t i.6 

8.5 t 2.0 
6.6 t 1.6 
9.1 f 2.0 
8.5 I 2 . 0  

_ _  

- .  

Soih 

-0 m f 0.m 
0.008 i ,025 

-0.001 i 0.001 
-0 m f 0 . m  
-0.001 f O . 0 0 1  

0.013 t 0.034 
0 . m  i 0.003 
0 . m  i 0.006 

-0.002 i 0.002 
-0.002 f 0.010 
-0.001 f 0.017 
0.448 f 0.714 

-0.m i 0.m 
0.001 i 0.003 

-0.003 i 0.002 
0.015 f0.M 

- 0 . m  t 0.002 
-0.001 i 0.002 
-0.002 i 0.001 

Soils 
TA-2la 
TA-508.b 
TA-36 
PY- I  
West of TA-53 
East ofTA.53a.b 
East of New Sigma I 
East of New Sigma U 
East of TA.52 
%Mile Mesa 
Near TA-Si%b 
East of TA.54a.b 
R-Site Road 
R-Site Road b t b  
Potrillo Drive 
S - S i t d  
Sear TA-I1 
Near m - 9  
TA-33 

No of Andy- 
Minimum 
Maximum 
Average 

Sedimonu 
Pueblo at  Hemilion bend Sprb.c 
Pueblo at  Pueblo3b.c 
Pueblo at  s ~ 4 a . b  
DP Canyon at DPS-1b.c 
DP Canyon at  DPS-4b.c 
Loa Alamoa at  Bridw 
Laa Alamoa at  LAO.Lb,c 

' Loa Alamoa at GS.1b.c 
Loa Alama at m-2b.C 
Loa Alamoa at  LAO-4b.C 
Laa Alamosat S R 4 c  
Sandia a t  SCS-2 
Sandia a t  SR.4 
Mortandad near CMR6 
Mortnndad West of GS1b.C 
Mortandsd near MCO-2b 
Mortandad at  GS.1b.c 
Mortandsd at  MCO.5b.c 
Martandad at  MCO.7b.c 
Mortandad at NCO-Se 
Martnndad at  MCO-13C 
Pajarito a t  TA.18 
Ps j sn toa tSR4  
Potrillo a t  TA-36 
Potrillo Eart of TA-36 
Potrilloat S R 4  . W'ater at  Beta H o l e  
Water a t  S R 4  
Water a t  Rio Grandee 
Ancho at  SR-4 
G c h o  at  Rio Cranda 
Chaquihui a t  Rio Grande 

so. ofAnslyse8 
Minimum 
Maximum 
Average 

0.022 f 0.052 
0.w io.001 
0.006 i 0.006 

0.02 f 0.m 
0.15 I O . %  

o.miomI3 
0.012 f 0.006 

-0.WI i 0.m 
0.023 i 0.010 
0.118 i 0.262 

1.35 i 3.32 
0.013 i 0 006 

0.010 * 0.006 
0.088 i 0.181 
c.w i 0.006 

-0.021 f O . 0 0 6  
0.m i 0.006 

0.011 f 0,006 

o.om i O.WI 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 
0.003 i 0.012 

... 

15.6 t 31.1 
29.9 i 69.3 
22.3 f 1.2 

0.07 i 0.00 
0.49 i 0.72 
0 36 i 0.10 
0.41 i 0.12 
1.03 i 0.20 
1.29 i 0.39 
0.50 i 0.14 
0.50 i 0.14 

-0.11 fO.12 
0.90 f0 .16  

... 

... 

... 

... 

... 
0.82 i 0.26 

0.42 i 0.22 

0.61 i 0.34 

... 

-0.05 i 0.m 

... 

... 
0.63 i 0.22 
0.83 i 0.14 

... 

... 

29.i f 1.4 
17.6 i 1.0 
8.2 i 14.6 . 

22.2 i 1.2 
17.7 i 1.0 
17.7 i 1.0 
i . 1  i 0.8 
7.4 i 13.3 
157 i 374 
6.2 f 0.8 

0 87 f 1.75 
0.26 i 0.36 
0 .73fO20 

10.5 f 0.8 
6.8 i 0.8 
4.0 i 4.2 
5.3 i 0.8 

28.6 i 1.4 
3.a i 0.8 

19 
3.8 i 0.8. 
157 374 
22 *€a 

0.64 * 0.18 
0.57 0.12 
1.46 f O . 1 1  
0.55 i 0.28 
1.10 i 0.22 
0.51 i O . 1 0  

24 
-0.11 tO.12  

1.50 520.40 
0.65 i 0.80 

... 
0.27 i 0.28 

... 

7. 
-0.05 * 0.m 

0.63 i 0 . 1 4  
0.50 f 0.63 

1 
0.m i 0.012 

0.003 i 0.0 
... 

24 
-0.m i 0.m 

0.700 i O . l O O  
0.0% i 0.21 

24 19 
3.8 f 1 8  
11 t 4.0 

. 5.7 * 3.1 

19 
5.0 f 1.2 
22 I 4.0 

8.6 t 7.9 

-0.001 i 0.002 
2.52 f 0.220 
0.10 Lk 0.61 

0.016 i 0.014 
0.015 i 0.014 

... 

... 

... 
0.009 i 0.014 

... 

... 

... 
0.008 i 0.012 
0.001 i 0.012 
0.m * 0.012 

... 

... 

... 

... 

... 

... 

0.001 i 0.m 
0.001 i 0.001 
0.001 f 0.001 

0.432 i0.133 
0.440 i 0.177 
0.521 i 0.421 

1.72 i 2.80 
0.304 f 0.201 

-0.003 i 0.003 
0.190 i 0.040 

0.323 i 0.303 
0.35 i 0.127 

0.056 i 0.065 
0.003 i 0.004 
0.001 i 0.001 
0.0% i 0.012 
0.023 f 0.034 

11.6 t0.400 
5.69 i 4.43 
4.14 i 9.42 
0.76 f 0.01 

0.018 f 0.m 
0 : m  i 0.044 
0 . m  i 0.004 
0.009 i 0.w 

-0.001 i 0.m 
0.m f 0.001 
0 . m  i 0.001 
0.056 i 0.027 
0.006 f 0.001 
0.109 i 0.038 
0.009 i 0.001 
0.018 f 0.024 
0.012 f 0.010 

o 237 i 0.091 

47 
-0.003 i 0.033 

11.6 i0 .400  
0.86 i 4.6 

2.5 i 1.2 
2.1 i 1.0 
2.7 t 1.4 
9.1 f 3.8 
1.6 f 0.8 
3.1 f 1.4 
2.0 * 1.2 

1 5 i 0.8 
1.1 + o.a 
3.1 f 1.0 

0.12 i O . O 1  ... 
... 

1.M i 0.32 

2.4 f 0.30 
2.4 i 0.30 

8.7 i 0.80 

... 

... 

... 

... 
0.71 i 0.26 ... 

... 
0.22 i 0.14 
0.06 t 0.14 
9.9 i 0.8 
17 i 1.2 

8.9 i 0.8 
4.2 i 0.4 

0.1 f 0.26 
... 

... 
-?.I1 i 0.22 
\ ... 
... 

-0.10 i 0.24 

0.85 f 0.34 
... 

... 

... 

... 

... 

0.14 i 0.17 
0.16 f O . l l  
m i 1.8 6.71 i 17..8 

-0.002 i 0.001 
0.092 i 0.w 

30 i 6.0 
I 2  f 2.4 

1.9 f 0.8 
12 i 7.8 

0.07 i 7.8 
1.15 t 0.20 
0.22 i 0.04 

0.001 f 0.001 
0 . m  t 0.002 

0.104 fO.018 
0.010 f 0.w 

-0.001 i 0.m 
0.001 f 0.m 
0.101 i 0.020 
0.006 i 0.014 

3.52 f 1.20 
17.6 i 15.3 
2.71 i 3.U 
3.27 f 0.25 
0.m i 0.007 
0.002 f 0.001 
0 . m  f 0.001 

-0.m f 0.004 
-0.001 f O . 0 0 2  

0.01 f 0.002 
-0.001 f 0.002 
0.002 f 0.m 

-0.001 f 0.001 
0.007 i 0.018 
0.001 i 0.m 
0.m i 0.018 

-0.002 i 0.008 

o.mi i 0.066 

47 
-0.002 i 0.001 

2.1 i 14 
35.2 i 1.m 

3.0 L 1.0 
2.5 I 0.3 2.3 i 1.2 

2.6 i 1.2 16 f 3.4 
2.7 t 1.2 17.f 3.6 

2.9 f 1.0 

14 i 9.5 
17 i 9.2 ~~ 

21 f 2.8 
0.42 i 0.32 
0.06 i 0.06 
0.23 i 0.12 

2.4 i 1.2 
1.6 f 0.8 
2.8 i 1.4 
2.0 i 1.0 

. 3.3 i 1.4 
52 i 22 
39 i 16 

7.6 i 3.2 
6.3 f 2.8 
4.4 i 2.0 
3.3 i 1.6 
8.5 t 3.8 
2.6 f 1.2 

. 1 1 f 4  

1.6 fO.8  , 

1.7 f 0.8 
2 5 f 0.8 
3 7 t 0.8 

1710 f 340 
4% f lcn 
I05 f ?2 
67 i 14 

8 9 i 2.0 
7 1 f 1.6 
2.8 f 1.0 
7 3 f 1.8 
3 2 f 1 . 0  
4 3 f 1.2 
2.3 f 0.8 
12 i 2.6 

3 3 i 1.0 
2112 

5 3 f 1 4  
11t!4 

4 4 f 0 9  

32 
1.1 i 0 . 8 .  

1710 f 3.40 
79 f 620 

0.24 i 0.40 
12M) i 180 
755 i 1090 

76.5 i 26.9 
62.5 i 1 2 . 7  
0.96 i 1.4 
1.32 i 0.24 

-0.03 i 0.10 
0.90 i 0.34 
0.14 i 0.06 
0.17 i 0.08 

-0.w i 0.20 
3.4 i 0.99 

0.36 i 0.16 

0.54 f 0.08 
0.29 i 0.06 
0.11 f 0.04 

1.39 i 0.m 

47 
-0.08 i 0.20 

1260 f 180 
70 i 510 

... 
0 004 i 0.012 
0.001 i 0.012 

-0 001 i 0 012 
0.001 i 0 012 
0.001 i 0.014 

0.006 i 0.012 

... 

... 

... 

... 

... 

... 

2.7 i 1.4 
2.7 i 1.2 
6.6 f 2.8 
3.2 f 1.4 

17.0 i 4.0 
3.9 i 1.8 
7 8 i 1.9 
3.7 i 1.0 

14 .I2 
-0.001 i 0.012 

0.010 i 0.014 
0.006 io.011 

32 
1.6 i0 .8  
52 I 2 2  

7.1 i 22 

-0.11 i 0.22 
17 i 1.2 

3.9 i 11 

Sote: f value represents twice the standard deviation of the distribution of observed values un- 
less only one analyses is reported. Then the value represents twice the error term for that 
analyses. 
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TABLE E-XXI 

ATMOSPHERIC R A D I O A m  EFnUENT TOTAL FOR 1978 

TA-2 
TA-3 
TA-9 
TA-15 
TA-21 
TA-33 
TA-35 
TA-43 
TA-46 
TA-48 
TA-60 
TA-53 
TA-54 
TA-55 

"Mixed fission products. 
T h e  half-lives of W, l8N, and ls0 range from about 2 to 20 minutes, 80 these nuclides decay 

rapidly. 
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TABLE E-XXII 

Radioactive 
Isotopes 

Z S S P ,  

z=Pu 
zrlAm 
8BSr 
Y3r 
SH 

T S  

U-Total 

Nonradioactive 
Constituents 

Cd" 
Ca 
c1 
Cr" 
CU" 
F 
Hge 
Mg 
Na 
Pb" 
Zn" 
CN 
COD" 
NO8 (N) 
PO4 
TDS" 
PH" 
Total 
Effluent 
Volume 

QUALITY OF EFFLUENTS FROM 
LIQUID RADIOACTIVE WASTE TREATMENT PLANTS 

Waste Treatment Plant Location 

TA-50 TA-21 . 

Activity Average 
Released Concentration 

(PCVd) b 
t 

.P 
(mCi) 

. 
4.05 0 

1.83 
1.73 
2.64 

10.4 
12 300 

317 
176 grams 

0.099 x 10-6 
0.045 x 10-8 
0.043 X lo-' 
0.065 x lo-' 
2.57 x 1 0 - 7  
0.30 X 
0.78 X lo-' 
4.34 x mgl.C 

Average 
Concentration 

( m d 4  

0.003 
26.0 

, -48.4 
0.04 
0.27 
3.8 
0.009 
1.4 

0.044 
0.46 
0.04 

354 

51 
90 

1345 
0.44 

6.8-12.3 

4.058 X 10'1 
------A --- 
Wonstituents regulated by NPDES permit. 

Activity 
Released 

(mCi1 

Average 
Concentration 

(UCi /d1  

0.313 
0.223 
2.30 
0.026 
0.10 

1.40 
1780 

10.8 grams 

0.1ox 10-0 
0.072 X lo-' 
0.738 X 10-o 
0.008 X lo-' 
0.321 X lo- '  
0.57 X lo-' 
0.045 X lo -& 
3.46 X mg/l 

Average 
Concentration 

( m d J )  

0.06 
10.1 
70.5 
0.49 
0.11 

0.002 
2.0 

0.064 
0.26 

345 

1650 

--- 
73 

423 

5440 
1.96 

6.3-13.1 

3.118 X 10'1 
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TABLE E-XXIII 

ESTIMATED CONCENTRATIONS OF TOXIC ELEMENTS 
AEROSOLIZED BY DYNAMIC EXPERIMENTS 

Annual Avg. 
1978 Percent Concentration Applicable 

Totai Usage Aerosolized (ng/m8) Standard 
4km 8km (ns/mV - - Element (kg) (94 

Uranium 1371 10 0.1 0.05 9ooo" 

Be 29.4 2 0.0008 0.0002 l o b  

Pb 16.5 100 e 0.03 0.008 10 000 
(30 day avg) 

(for total heavy 
metals, N>21) 

~~ 

"DOE Manual Chapter 0524. 
bSection 201 of the Ambient Air Quality Standards and Air Quality Control Regulations adopted 
by the New Mexico Health and Social Services Board, April 19, 1974. 
CAssumed percentage aerosolization. 

. 
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TABLE E-XXIV 

Jan 

No. of Samples 5 
Maximum 63 
Minimum 13 
Mean f 
1 Standard 
Deviation 25 f 21 

No. of Samples 5 
Maximum 32 
Minimum 10 
Mean f 
1 Standard 
Deviation 21 f9 

Feb 

4 
47 
35 

42 f 6  

5 
24 
15 

20 f 3 

TOTAL SUSPENDED PARTICULATES AT LOS ALAMOS AND 
WHITE ROCK DURING 1978 

(Data from New Mexico Environmental Improvement Agency) 
All Concentrations in pg/m3 

Mar 

6 
63 
18 

38 f 15 

4 
172 
18 

59 f 76 

APr May June July Aug Sept Oct Nov Dec 

5 4 5 5 5 5 2 2 2 
111 40 60 45 58 98 30 38 29 
10 14 33 27 25 33 7 34 20 

~ - - ~ ~ -  -- 
L O ~  Alamos (Annual Geometric Mean = 36) 

61 f40 30 f 13 51 f 11 37 f 7  46 f 15 69 f37 18 f 16 36 f 3  25 f 6  

White Rock (Annual Geometric Mean = 22) 



TABLE E-XXV 

SANITARY SEWAGE TKEATMENT FACILITIES 
EFFLUENT QUALITY SUMMARY 

Biochemical Oxygen 
NPDES Identification Demand (BOD5)C Total Suspended Solidsd 

Observed No. of Months Observed No. of Months 
Facility Permit Outfall Range Limits Rnnge Limits 
Location Numbera Serial N0.b (mgll) Exceeded (mgll) Exceeded 

TA-3 
TA-9 
TA-16 
TA-18 
TA-21 
TA-41 
TA-46 
TA-48 
TA-53 
TA-35 

NM0024210 
NM0024295 
NM0024236 
NM0024244 
NM0024252 
NM0024261 
NM0024341 
NM0024741 
NM0024279 

_-- 

01 s 
02s 
03s 
0 4 9  
05s 
06s 
07Si 
08s 
09Si 
OlOSi 

10-84 
1-22 
4-22 
21-68 
9-103 
1-28 
3-26 
3-25 
37-67 

52 

5 
0' 
0 
6 
7 
0 
0 
0 
4 
1 

5-46 
1-16 
3-44 

28204 
9-137 
7-43 
1-14 
1-20 

28-143 
56 

5 
0 
1 
6 
6 
1 
0 
0 
4 
1 

ahdividual permits effective 1/1/78 - 10/15/78. 
bSingIe permit, NM 0028355, with separately designated outfalls effective 10/16/78. 
cBOD5 limits 30 mg/l (20-day avg), 45 mg/l (7-day avg). 
dTSS limits 30 mgll (20-day avg), 45 mgll (7-day ave). 
eFecal coliform limits 200/100 m l  for all individual permits through 10/15/78. Starting 10/16/78 
limits of 2000/100 ml (daily max. and 1OOO/100 ml (geometric mean) apply only to outfall 01s 
(TA-3) and 055 (TA-21). 
fpH limits not less than 6.0 or greater than 9.0 standard units. 
gSee footnote e for change in limit as of 10/16/78, new limit exceeded only by outfall 05s during 
one month. 
hNo fecal coliform limit for these outfalls after ,10/15/78. 
$low limits exceeded by these outfalls from lagoons during last quarter when far above average 
precipitation occurred. 

Fecal Coliform Bacteriae 

Observed No. of Months 
Range Limits 
(mg/l) Exceeded 

0-4300008 7 
0-100h 0 

40- 15000h 3 
0-120h 0 

0-376oog 5 
Oh 0 

0-640h 1 
0-120nh 2 
1-1500h 1 

---h -_-  

pHf 

Observed 
Range 

No. of Monthti 
Limits 

Exceeded 

6.3-8.1 
6.7-8.8 

6.8-10.3 
6.1-7.8 
6.0-8.4 
6.7-7.8 

8.9-10.5 

6.6-8.3 

6.0-7.8 

9.2-9.7 

0 
0 
0 
6 
0 
0 
0 
0 
5 
3 



TABLE XXVI 

INDUSTRIAL LIQUID EFFLUENT QUALITY SUM-MARYa 

I 

Dischage 
Category 

Power Plant 

Boiler 
Blowdown 

Treated 
Cooling 
Water 

"on-contact 
Cooling 
Water 

Radioactive 
Waste Treatment 
Plant Discharges 

High Explosives 
Waste Discharges 

Photo Waste 
Discharges 

Printed Circuit 
Board Development 
Wastes 

Acid Dip 
Tank Rinse 

Gas Cylinder 
Cleaning Waste 

No. of 
Outfalls 

6 

4 

32 

23 

2 

20 

14 

1 

1 

1 

Permit No. of 
Constituents Deviations 

TSS 4 
Free C1 0 
PH 4 

TSS 
Fe 
c u  
P 
PH 

TSS 
Free C1 
P 
PH 

PH 

NH3 
COD 
TSS 
Cd 
Cr 
c u  
Fe 
Pb 
Hg 
Zn 
PH 

COD 
TSS 
PH 

CN 
Ag 
PH 

COD 
c u  
Fe 
Ni 
P 
PH 

c u  
PH 

TSS 
P 
PH 

0 
0 
2 
0 

10 

2 
0 
0 
5 

0 

0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 

4 
0 
1 

0 
0 
1 

0 
0 
1 
0 
0 
0 

1 
1 

0 
0 
0 

Range of 
DeviationLimit 

Ratios or pHb 

1.5.- 55 
-__  

9.6.- 11.9 

_ _ _  
--- 

1.3.- 42 
_ _ _  

10.4.- 12.4 

No. of Outfalls 
Causing 

Deviations 

2c 
0 

2c 

0 
0 

I C  

0 
3c 

2 
0 
0 
3 

0 

0 
0 
0 
0 
0 
1 
0 

0 
0 
0 

' 0  

3d 
0 
1 

0 
0 
1 

Gummary of reports to EPA or NPDES Permit NM0028355, which was effective starting 
10/16/78. 
bpH range limit on all outfalls is not less than 6.0 or greater than 9.0 standard units. 
COutfalls responsible for deviations to be corrected during 1979-80 by funded projects. 
done of the 3 outfalls scheduled for funded corrective measures. 
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TABLEE-XXVII 

CHEMICAL QUALITY OF WATER IN VICINITY OF FENTON HILL 
(average of a number of analyses) 

No. of Stationsa 
No. of Analyses 

Chemical (mgll) 
SiO, 
Cas+ 
Mg'+ 
Na+ 
CG- 
HCOi 
so, 
c1- 
F- 
NO; 
TDS 
Hard 

\ 

PH 
Conductance mS/m 
Total U p g / l  

Surface Water Sprinem 
Water Supply (Jema Fault) 

9 4 
9 4 

33 f 9 
17 f 5 
3 f 0 . 7  

13 f 8 
O f 0  

40 f 28 
20 f 23 
11 f 13 

0.4 f 0.2 
0.4 f 0.0 
143 f 45 
55 f 14 

6.7 f 1.2 
20.1 f 7.5 
0.9 f 0.7 

66f 15 
17 f 9 
3 f 1  

1 4 f  1 
O f 0  

78 f 21 
9 f 9  
6 f 3  

0.4 f 0.1. 
0.5 f 0.3 
226 f 76 
56 f 27' 

7.4 f 0.2 
24.5 f 13.7 
1.0 f 0.9 

2 
2 

47 f 0.7 
137 f 59 
12 f 0 

595 f 494 
O f 0  

633 f 284 
32 f 3 

921 f 785 
2.9 f 0.2 
0.4 f 0 

2234 f 1646 
392 f 148 
7.2.1 0.2 

384.0 f 255.3 
1.3 f 0.1 

'Sampling locations key on Fig. 15 as follows: 

Surface Water-Locations F, J, N, Q, R, S, T, U, V. 
Water Supply-hations JS 2-3, JS 4-5, FH-1, 4. 
Spring (Jemez Fault)-Locations JF-1, JF-5. 
Spring (Vo1canica)-Location 31. 
Abandoned Well-Location 27. 
Fenton Hill (pond fluids)-Two ponds TA-57. 

Springs 
(Volcanics) 

1 
1 

52 
12 
4 

10 
0 

58 
<1 

4 
0.9 
0.2 

114 . 
44 
7.2 

12.0 
1.2 

Abandoned 
. Well 

1 
1 

67 
26 
9 

120 
0 

370 
5 
9 
1.2 
0.4 

480 
102 

7.8 
74.0 

<0.1 

Fenton Hill 
(Pond Fluids) 

2 
2 

115 f 13 
64130 
6 f  1 

411 f 267 
O f 0  

337 f 120 
120 f 109 
657 f 655 

8 i 14 
0.4 i 0 

2013 i 1322 
184 f 82 
7.8 f 0.1 

333.0 i 248.3 
1.2 0.2 

Note: f value is standard deviation of the distribution of anumber of analyses. 
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D. T. Wruble, EMSL, Las Vegas, NV 
A. W. Bush, Region 6, Dallas, TX 
H. May, Region 6, Dallas, TX 

New Mexico Health and Environment Dept., 
Environmental Improvement Division 

T. E. Baca, Director 
K. M. Hargis 
J. Pierce 
T. Wolf€ 

Individuals 
B. Calkin, Sierra Club, Sank  Fe, NM 
W. E. Hale, US Geological Survey, Albuquer- 
que, NM 
W. Schwarte, LFE, Richmond, CA 
J. Mueller, CEP, Santa Fe, NM 
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New Mexico State Engineer, Santa Fe, NM 
Supervisor, Santa Fe National Forest, Santa 
Fe, NM 
Superintendent, Bandelier National Monu- 
ment, Loa Alamos, NM 

Los Alamoa Monitor, Log Alamoa, NM 
Santa Fe New Mexican, Santa Fe, NM 
Albuquerque Journal, Albuquerque, NM 

Local Media 

KRSN 'Radio, Los Alamos, NM 
KGGM TV, Albuquerque, NM 
KOAT TV, Albuquerque, NM 
KOB TV, Albuquerque, NM 

Senator Pete V. Domenici 
Senator Harrison H. Schmidt 
Representative Manuel Lujan, Jr. 

New Mexico Congressional Delegation 
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REPORT O N  THE LEVELS OF INORGANIC CHE:jICALS 
I N  THE 

DEPARTMENT OF E N E Z G Y  
AND 

L O S  A L A M O S  C O U N T Y  
P U B L I C  D R I N K I N G  WATER S U P P L Y  SYSTEM 

P R E P A R E D  FOR T H E  NE!J M E X I C O  
E N V I R 0 N ME NT A t I M P  R O  V E M E NT D I V I S I 0 N 

I 

A u g u s t  1 9 7 9  

P r e p a r e d  By The 
H a s t e  Management  Gro ,up  

L o s  Alamos  S c i e n t i f i c  L a b o r a t o r y  

I 



.i 

QUALITY CV DRINKING WATER 

(average concentrations i n  nig/L) -I__ 

- S t a t i o n  - Ag AS Ba Cd Cr F NO Pb .5 e 3-- -- -.. 

Los AI zmos Fie1 d ( 5  well s) 0.031 0.017 0.100 0.004 0.018 1 .o <o ,0002 (2 0.010 O.Cil5 

Gusjt. Field ( 7  wells) 0.011 0.014 0.059 0.005 0.007 0.5 <o .0002 (2 ' 0.005 0.003 

P d j a r ' i t o  Fie ld  ( 3  wells) (0.010 0.001 0.097 0.004 0.005 0.4 <0.0002 <2 0.004 0.13Ci5 

!htir Cmyon (g~llery) <0.010 0.001 0.030 0.007 0.002 0.2 <o. 0002 <2 0.005 0. ti!!; 

o.C)c:!j , i)i s'crihution ( 5  stat ions)  0.018 0.004 0.090 0 . 004 0.008 0.6 <0.0@02 <2 0.097 

0.017 -I O . O l O ?  0.080 ? 0.004 1- 0.009 ? 0.6 2 <0.0002 (2 0.0(!5 ' - --  
0.030 0.037 0.080 0.003 0.015 0.8 0.007 

USEPA dnd NXEI9 
Dr- ick i r iv  i!ater Standards 0.050 0.050 1.000 0.010 0.050 2.0 0.002 45 0.050 0.010 
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LOS ALP 3s SCIENTIFIC LABORATORY 
, JERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
R -kWLab Counsel 

Telephone Ext; 
Publicly Releasable 

OFFICE M E M O R A N D U M  

-I 

i 

TO 

Thru : 
FROM 

SUBJECT 

SYMBOL : 

MAIL STOP 

W i l l i a m  Crismon, Jr., Chie f ,  Technica l  DATE November 20, 1979 
Programs Branch, LAAO, MS 316 * 

Wayne R. Hansen, H-8 Group Lead 

REGISTRATION OF LASL WITH THE STATE AS AN EMISSIONS SOURCE 

Har ry  S .  Jordan, Asst.  D i v .  Lea FOR AWIKWAL 

mRR DWATCH woe- z. &b,n/ 4- 

H8- 7 9-464 

490 

Regu la t ion  #703 o f t h e  New Mexico S t a t e  A i r  Q u a l i t y  Contro l  
Regulat ions (copy at tached)  s t a t e s  t h e  f o l l o w i n g :  
1973, t h e  owner o r  o p e r a t o r  of  any commercial o r  i n d u s t r i a l  s t a t i o n a r y  
source, which emi ts  more.than two thousand pounds o f  any a i r  contaminant 
p e r  year  must o b t a i n  a r e g i s t r a t i o n  c e r t i f i c a t e  f o r  t h e  source from t h e  
department" ( i .e . ,  t h e  EID). 
r e g i s t e r e d  w i t h  t h e  s t a t e  f o r  some t ime,  no at tempt  p r e v i o u s l y  has been 
made t o  compi le  an emissions i n v e n t o r y  of  t h e  many gases and v o l a t i l e  
chemicals used i n  l a r g e  q u a n t i t i e s  throughout  t h e  Laboratory .  
i n v e n t o r y  has now been completed, and many chemicals and gases appear 
t o  be e m i t t e d  i n  q u a n t i t i e s  exceeding t h e  2000 l b / y r  l i m i t .  There i s  
some quest ion,  however, as t o  whether t h e  Laboratory  should be r e g i s t e r e d  
as a s i n g l e  e n t i t y  o r  whether t h e  i n d i v i d u a l  t e c h n i c a l  areas should be 
r e g i s t e r e d  separa te ly .  
t e c h n i c a l  areas be submi t ted so t h a t  E I D  personnel  can s tudy these data 
and dec ide how t o  proceed from t h a t  p o i n t .  
and gas usage by t e c h n i c a l  area accompanies t h i s  memorandum. Also 
accompanying t h i s  memorandum i s  a copy o f  t h e  p e r m i t  a p p l i c a t i o n  form 
normal ly  used t o  r e g i s t e r  emissions sources w i t h  t h e  s t a t e .  Th is  form 
o b v i o u s l y  i s  n o t  designed f o r  a f a c i l i t y  such as LASL, i n  which a m u l t i -  
tude o f  opera t ions  i s  t a k i n g  p lace.  The E I D  has i n d i c a t e d  t h a t ,  under 
these ciycumstances, S e c t i o n  1 o f  t h e  p e r m i t  a p p l i c a t i o n  (general  da ta)  
be completed, and t h a t  a c t u a l  emissions data be submi t ted i n  a t a b u l a r  
form such as t h a t  which accompanies t h i s  memorandum. Bear i n  mind t h a t  
these da ta  a r e  o n l y  emissions es t imates  based on chemical s tock  records 
and on est imates by t h e  v a r i o u s  groups themselves as t o  what percentage 
o f  these chemicals a r e  l o s t  d u r i n g  normal opera t ions .  A t e c h n i c a l  area 
map i s  a t tached t o  f a c i l i t a t e  E I D  i d e n t i f i c a t i o n  o f  emiss ion sources. 
Note a l s o  t h a t  t h e  emissions est imates do n o t  i n c l u d e  losses  o f  a c e t i c ,  
h y d r o c h l o r i c ,  h y d r o f l u o r i c ,  n i t r i c ,  p e r c h l o r i c ,  phosphor ic,  and s u l f u r i c  
a c i d s  v i a  fume hoods. These a c i d s  w i l l  be d e a l t  w i t h  a t  a l a t e r  date.  

"By February 1 , 

Although t h e  LASL power p l a n t  has been 

A rough 

The s t a t e  has suggested t h a t  da ta  on t h e  i n d i v i d u a l  

Such a breakdown o f  chemical 

WRH:vh 
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T H R ' J  : T .  K .  Keenan, H - 7  G r o u p  Leade 

F 3 3 V  !<la L .  14cCorkle 7 J@f-+CPo"LL 

SY::~SCJL . H7-79-183 

The s i n g l e  N P D E S  p e r m i t  i s s u e d ,  e f f e c t i v e  1 6  October  
1978,  r e q u i r e s  t h e  s u b m i s s i o n  o f  a q u a r t e r l y  m o n i t o r i n g  r e p o r t  
t o  E P A ,  T h i s  r e p o r t  c o v e r s  t h e  p e r i o d  f rom 1 J a n u a r y  1979 
t h r o u g h  3 1  March 1975 a n d  c o n t a i n s  6 9  p a g e s ,  each  o f  which 
niust be s i g n e d  by Mr. B r a z i e l ,  Area Manager f o r  L A A O .  :dr. 
B r a z i e l  may choose  t o  d e s i g n a t e  soneone on h i s  s t a f f  a s  h i s  ' 
a u t h o r i z e d  a g e n t  and r e l i e v e  h imse l f  o f  t h e  burden o f  hav ing  
t o  s i g n  each  i n d i v i d u a l  form. The 6 9  pages a r e  t h e  l e a s t  
nunber  o f  pages  t h a t  can be s u b m i t t e d  t o  f u l f i l l  t h e  p e r m i t  
m o n i t o r i n g  r e p o r t  r e q u i r e m e n t s .  

T h e ' r n o n i  t o r i n g  r e p o r t  f o r  i n d u s t r i a l  t ype  d i s c h a r g e s  
i n d i c a t e s  t h e  maximum p e r m i t  l i m i t  was exceeded on 2 9  
o c c a s i o n s  a s  compared w i t h  37 d e v i a t i o n s  d u r i n g  t h e  l a s t  
q u a r t e r .  At tachment  A l i s t s  each d e v i a t i o n s  f o r  t h e  
i n d u s t r i a l  was t e  d i s c h a r g e s .  

i n d i c a t e s  t h e  maximum p e r m i t  l i m i t  f o r  chemical  c o n s t i t u e n t s  
were  exceeded  on 3 o c c a s i o n s  as  compared w i t h  2 0  d e v i a % i o n s  
l a s t  q u a r t e r .  F l o w  exceeded  t h e  p e r m i t  l i m i t  o n  169  o c c a s i o n s  
a s  compared t o  1 1 2  d e v i a t i o n s  l a s t  q u a r t e r .  Attachment  B 
l i s t s  each  d e v i a t i o n  f o r  t h e  domes t i c  was te  d i s c h a r g e s .  

noncompliance form. T h e  e x c e s s i v e  number f o  f l o w  d e v i a t i o n s  
can be a t t r i b u t e d  t'o t h e  e x t r e m e l y  wet w i n t e r  we a r e  
e x p e r i e n c i n g  t h i s  y e a r .  S i n c e  November 1978,  w i t h  t h e  
e x c e p t i o n  o f  F e b r u a r y ,  t he  m o n t h l y  p r e c i p i t a t i o n  h a s  exceeded 
t h e  mean on r e c o r d  by a p p r o x i m a t e l y  110% t o  70072, which h a s  
c a u s e d  e x c e s s i v e  i n f i l t r a t i o n  i n t o  some of t he  domest ic  was te  
co 1 1 e c  t i O R  sys t ems .  

T h e  m o n i t o r i n g  r e p o r t  f o r m s  a r e  i n  t h r e e  p a r t s ;  one each 
f o r  t h e  s t a t e ,  E P A ,  and L A A O .  B i l l  Crismon ( L A A O / T P B r )  h a s  
a g r e e d  t o  a copy o f  the  r e p o r t  a f t e r  each p a g e  i s  s i g n e d .  

T h e  m o n i t o r i n g  r e p o r t  f o r  domest ic  was te  t y p e  d i s c h 3 r g e s  

Each o f  t h e  d e v i a t i o n s  h a s  been p r o p e r l y  r e p o r t e d  on a 

MLM:bh (W571)  



01A 
0 1A 

01A 

0 1A 

01A 

01A 
02A 

0 2A 

02A 
0 2A 
0 2A 
0 2A 
02A 

0 2A 
02A 

0 2A 

02A 

0 2A 
02A 

0 2A 
06A 
050 

050 

050 

051 
051 
077 

093 
093 

-* 

E PA 
I dent i f i ca ti on Loca ti on 

3-22 
3-22 
3-22 

3-22 
3-22 

3-22 
22 -6 

22-6 
21 -9 

21 -9 
16-540 
22 -6 
21 -9 
21 -9 
16-540 

22-6 
22 -6 

21 -9 
22 -6 

22-6 
16-222 

21-257 

21 -257 

21 -257 
50-1 

50-1 
22-52 

15-194 
15-194 

ATTACHMENT A 

INOUSTRIAL WASTE DEVIATIONS 

Date 

1/11/79 

1/12/79 
2/ 3/79 

2/13/79 
2/14/79 

2/28/79 
1/ 1/79 

1/ 1/79 
1/11/79 

1/11/79 
1/16/79 

1 /22/79 
2/12/79 

2 /12/79 
2/20/79 

2/21 /79 
2/21/79 

3/12/79 
3/16/79 
3/26/79 
1/12/79 

2/16 /79 
2/23/79 

2/23/79 
2/ 9/79 

,2/14/79 
1/ 4/79 

2/ 9/79 
2/ 9/79 

Type 

Boi 1 e r  

F i l t e r  
F i  1 t e r  

Bo i  1 e r  

Softener 
Boi 1 e r  

Boi 1 e r  . 
Boi 1 e r  

Boi 1 e r  

Boi 1 e r  
Boi 1 e r  

B o i  1 e r  
Boi 1 e r  
Boi 1 e r  

Boi 1 e r  

Boi 1 e r  

Boi 1 e r  

Boi 1 e r  
Boi 1 e r  

Boi 1 e r  
Photo waste 

I ndus t r i  a1 

I n d u s t r i a l  

I ndu s tri a1 
I n d u s t r i a l  
I n d u s t r i a l  
Pr in ted 
C i r c u i t  Board 
Acid Rinse 
Tank 

PH 
PH 
cu 

PH 

PH 
PH 
cu 
cu 

PH 
cu 

PH 
cu 

PH 
cu 

Ag 

PH 
Fe 

Zn 
cu 

PH 

cu 

Fe 
cu 

PH 

1 1.1 /9 .o 
11.1/9.0 

2.2/1.0 mg/L 

4.2/1.0 mg/L 
11.2/9.0 

10.9/9 .o 
12.1/9.0 

7.6/9.0 mg/L 
7.6/9.0 mg/L 

2.5/1.0 mg/L 
11.7/9.0 
2.4/1.0 mg/L 

11.1/9.0 
21.5/1.0 mg/L 
33.6D.O mg/L 

11.4/9.0 

5.6/6 .O 
0.36/0 . 13 1 b s/day 

0.80/0.37 1 b s/day 
0.72/0.63 1 bs/day 

3.4/6 .O 

3.93/3.0 mg/L 
4.45/2.0 mg/L 
2.5/6 .O 

Data/Permi t (Un i t s  1 

PH 10.9/9 .o 
TSS 1268/100 mg/L 
TSS 471/100 mg/L 

C12 0.6/0.5 mg/L 
11.0/9 .o PH 



ATTACHMi'NT B 

DONEST IC lJASTE DEV I AT IOYS 

E P A  
I dent i  f i c a t i  G n  Location Date Data/Permi t (Units) -- 

1/17/79 Fecal Col iform 600 O O O / l O O  2c)00/100 mg/L 05s 21 

1 os 35 

10s 35 

3/28/79 TSS 83/45 

3/28/79 %OD 52/45 

mg/L 

mg/L 

FLOW D E V I A T I O N S  

Permit No. ' o f  Deviation Flow 
Month Max ( M G D )  Deviat ions Range (MGD) 

E P A  
I d e n t i f i c a t i o n  Location 

Jan  0.0025 25 0.0026 - 0.0234 

Feb 0.0025 5 0.0026 - 0.0048 

Mar 0.0025 23 . 0.0026 - 0.044 

02s 

0 2s 
02s 

TA-9 

TA-9 
TA-9 

Jan 
Mar 

0.005 

0.005 

1 
23 

' 0.0065 

0.0054 - 0.0166 
0 4s 

04s 

TA-18 

TA-18 

07s 

07 S 

07s 

TA-46 

TA-46 

TA-46 

Jan  
Feb 
F?a r 

0.0125 

0.0125 

0.0125 

26 

27 
30 

0.0143 - 0.0292 

0.0127 - 0.037 

0.0144 - 0.0298 

0.0225 

0.0225 

0.0225 

0.0271 - 0.031 

0.0242 

0.02268 - 0.0266 

09 s 
. 09s, 

09s 

TA-53 

TA-53 

TA-53 

Jan  
Feb 
Mar 



G. 

r-. 

' .  

- 

I 

I 

! 



-. ., 
1" 

c 

! 
I 
I 
i 
I 
I 

i 

i 

i 
1 

I 
i 
I 
i 
I 
I 
I 
I 

z I 

01 

I 

>i 
ut 3 

x 
a 
W 

a 

I 
I 

-r:- .. 
L 1 . L  

Oi 

rl 

c 

i 



, 

I 1 tAEAr31JR!IM ENT I I I I I I snMI'1.E 

_. . .. , . . .. . , . .._ , . . , .,. . , . .. .. . .. . .. ... . . . .. . . . . . . . . .. ........ .. . . . . . .. . .. . . . , . .. . , . . . . . 
, .  . .  . 



Flow 

BOD 
___.-- 

Tota l  Suspended S o l i d s  --- 
ASLl H l 1 M  ENT 

?AMPLE 
MEASUREMENT 

1 1 1  :.:,.- . . . : .*,.: .. . 
. I  

- - . .  . . . __. . .. - . .. 1 SAMPLE 
MeArjUIiLMENT 'i - 

I I 
. . .. 

I - .. .. . . I  .... ! 

i 
! i 

- .. . .. 

i 

0 I 2/31 

;m. 

GAMPLE 
TYPE 

(69-70) 

N /A -- 

N/A 

24 HC -._._.. ~ 

2 '  -IC ..... 

24 11C 

24 HC 

--- 

I I I I I 

, ... 



(32-37) 

Flow 
- 

BOD 

T o t a l  Suspended S o l i d s  

P 'fl 

AVERAGU ' 1 MAXIMUM 

I 1 0.0048 M E A S U R E M E N T  0.0017 
SAMPLE 

M E A S  U I 2  L 

S A M P L E  I 
hl LASLI  H EM ENT 

S A M P L E  
MEASIJRliMENT 1 

UNITS I M l N l h l U M  I AVERAGE I MAXIMUM 

MGD 

' I t  EOIJ LNl. \ 
0 P 

A N A L Y B I ! ;  

"Con t . I --. - 

-Con t-. . 

(69.10) 

N/A -- 

--N1-A- 

!4- €IC-- 

?! '_- 

!4 It(: 

. . .  

Y E A R  I MO I D A Y  

. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. - ................ .. - .. ........... .- . . . . . .  ~ . . . . . . . . . . . .  .- .. . .- . . . . . . . . . . . . . . . . . . . . . .  ....... .. . . .  . . , !  . . . . . . . . . . . . .  , :  . . . . . . . .  I . . .  I .  . :  4 . I  



PARAMETER 

(32-37) 

Flow 

BOD 

To tal. Suspcndcd S o l i d s  - 

DH 

( 4  Cord < J u l y )  Q U A L I T Y  O R  CONCENTRA rlON 
(5.1 6 1 )  (JH-IJ)' ( 4 6 5 3 )  . ( 5 4 4 1 )  - 

m AX 1M u M U N I T G  MINIMUM AVERAGE 

SAMPLE 
MEASUREMENT 0.065 I 0.01 I .  I ..-- 

SAMPLE 
M EADU RCM ENT 

I I I I I 
MEASUR EM ENT 

I S A M  PL.E 
M EASU tl EM CNT I I 

I S A  h( PLB 
hl fASUl7EMENT 

S A M P L E  
T Y P E  

(69-70) 

24 HC -- 

24 HC 

24 HC 

GRAB 

-- 

--I -I..... 
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BOD 

T o t a l  Scspcndcd Solids 

! 7.8 I I 8 .0  I 





I SAMPLE 

! . . .  1 0,0065 . . .  MGD . . .  

I .  . . . . . . . . . . . . . . . . . . . .  -.-..._..- ...... _... ............... _.-- . - . . 
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. .  - ...... -. ... I . ...... 

. . . . . .  .... . . . .  . . . . . .  . . . . . . . . . . . . . . . .  
I I 
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I SAMPLE I MEASUREMENT I 0.06 

. . .  . . . ......_ - .__-_... .-__.. - 
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I : . # $ - ; .  : BOD .! 'J.1:.  rn ':1 *:.? 

Tot31 Suspended Solids 
-- 

I? 11 
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Flow 
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P H 

CASU REM LEIT 

-_ TELCPI-IONE 

Kenneth R. Braz ie l  
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(M-15) ( 4 6 - 5 4  .--- 
u td i'rs MI  N IF.1 U M AVERAGE M A X  IM U M --- 

PARAMETER 

(32-37) 
-- 

Flow 

SAMPLE 
MEASUREMENT I 0.6 

BOD 
Lbs/dy 

_- _. 2 is- 

2 4  nc 
24 tic 

..__- 

__.-...-..-- 

m g l l  

Total Suspended S o l i d s  

GAM P C I-: 
hlEA5URliMCNT I 

. . . .  ! 
Fecal Coliform 

SAMPLE 
MEASUREMENT 

GRAB 

I 
- I -- 

TELEPHONE I D A T E  V A M E / T I  I'LI- P R I N C I P A L  E X E C U T I V E  

._-- 

._ . . . . . . . . . . . . . . . .  . . _. 
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PARAMETER (46-53) (5661)  ( j9 -45)  (46-53) (54-61 ) 

hl A X  I M  U M  AVERAGE AVERAGE MAXIMUM U N I T S  M I N I M U M  (32-37) 

-- 
GAMPLE 

MEASUREMENT 
.... . . . . . .  . - . .  -- ' . - i : ; MGD I 
0.01 0.01 - . .  _ .  . 

I". . '? ,  . ' 

. . . .  . . . . .  ......... . .  . . .  .- -. ., - . . . . . .  .-... . - . . . . . . . . . . . .  0 .  !I%(! 9 . n 2 :t 5 I 
. :.: ::.. I . .::. r I 

....__.__ - Plow - 

BOD 

... I : 
I 

! 

Fecal Coliform 

CASU HEM E . 



PARAMETER 

(32-37) 

BOD --- 

To t a l  Suspended Solids - 

Fecal  Coliform 

PH 

( T  1-61)  -. ---- ).( 1 . (41-55) , (54-61) (.{34.5) ( 4 6 5 3 )  __- 
AVERAQE M A X I M U M  UNIT6 M I N I M U M  I A V C I I A G E T  hlAXlMUM 

SAMPLE 
MEASUREMENT 

SAMPLE 
M CADURCM E NT 

SAMPLE I - I  I I I I 
Ml.ASIJl<CMENT 

SAMPLE ' 
MCASLII3EivICNT I 1 I n I n  

. .... . 

I I 

(69-70) ---i N / A  

---.- 

IIC I - .-- 
I 

I 
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AVERAGE UNITS M I N I M U M  . -i MAXIMUM ( 5 2 4 3 )  (64-69) (69-70) 

PAR AM ETER 

(32-37) / \ I AVERAGE I MAXIMUM 

SAMPLE 
MEASUREMENT 1 0.02 I 0.034 

. . . . . I  . . . . . . . . .  I '  
MGD 

! 

I 
i 

. .  IJ.LJ.. . . .  

Flow . . . . . .  ....... 

BOD 

T o t a l  Suspended Solids 
SAhlPLE 

MLASUREMENT I 
. .  . . .  

PH ............. 

I SAh.IP1.E I 
t1 EAGLRCMENT 

.. 

. . . .  I 



PARAMKTCR 

(32-37) 
-- 

Flow 

SOD 

T o t a l  Suspended S o l i d s  

5 AM P L J .  
MEASUREMENT I I 7 . 0  

I SAMPLE 
hfCAEUREMfNT I 

I I Ar*1 PI-. E 
MEASUHEMEZNT I 

2 

7 . 1. 

-- 
U N I T S  

... 

# .I... - .... 

4 .. 1 -- 25 
h 7 3  D A Y  

.. . . ... .. . . .  . .. . . . .  . . ... . .  . . .  
, ,  . I '  , : .  , , . .  . 
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SAMPLE 

MEA!; 213 F.M CNT 

I 
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C. A M PI- E j MEASUREMENT I 

- I-- 

MAXIMUM I U N I T S  I M l N i M U M  I AVEKAGE I MAXIMUM 

I .  * ? . . .  

3 : ;  .. . . .. 

I . .  . 
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PARAM Ll LR 

MEASUREMENT 
. . . .  

Flow 
- . . . .  

BOD - 

' I .  i; - . . . .  

.... - . . . .  

I 0 1 2 /28 I G M B  
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I / \ I AVERAGE I MAXIMUM I U N I T S  I M I N I M U M  I AVERAGE I MAXIMUM 
(32-37) 

SAMPLE 
MEASUREMENT 

- .. . - . -. - . 
! ,.:.::n.!. 
1 ... S I ' : . . '  -41 :,: : 

MEASUREME 

- SOLIDS 

E ASUREM LNT 

F E E  CI ILORINE 

- 

. . !  . . . .  
'>AMPLE 

M CASU REM BNT I .  
! ' i l  1 : , . .  . .  . ! ..: , I' 

I A M  II r I X C  P R  I NC I P - 

KENNETH R. BRAZIEL ENSES. SEE I A  U.B.C.  5 1 0 0 1  AElD 33 U.Y.C. $1319, (I'L'I 

T Y P C D  OH PRINTED nf /,c:ivrlw 6 i f i w i i l ~ s  rind 5 veorc . )  -------__--_ 
2 'MI NT A N D  EXPLANATION O F  ANY VIOLATIONS ( f < P / c f c n ~ P  nl! 1 1 i 1 1 1 ( / 1 f l I P 1 1 f S  h r rc )  

T h i s  r e p o r t  i n c l u d e s  d i s c h a r g e  l o c a t i o n s  0 0 1 ,  0 0 2 ,  0 0 3 ,  004 ,  0 0 5 ,  0 2 7 .  

G I  I , , >  . I ,  I 
I 1  



CONCLN'Cl?A I'IDN 

P A R A M  CTER 

-- 

TOTAL SUSPENDED 

FREE CHLORINE 

ASUREME 

MZASU li CM EN L 

UNITS 

G P M  

P 1-i 

T h i s  r e p o r t  i n c l u d e s  d i s c h a r g e  l o c a t i o n s  0 0 1 ,  0 0 2 ,  0 0 3 ,  0 0 4 ,  005 ,  0 2 7 .  



T h i s  r e p o r t  inc luc lcs  d i schargc  l o c a t i o n s  0 0 1 ,  0 0 2 ,  003 ,  0 0 4 ,  0 2 7 .  d 

t 



I \  

T h i s  r e p o r t  i n c l u d e s  d i s c h a r g e  l o c a t i o n s  0 0 6 ,  0 0 7 ,  008.  

No f l o w  was obse rved  a t  d i s c h a r g e  l o c a t i o n  1 0 8 .  
. . , _  .. . .( , ., .. , _  , . ..._ 
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'This r e p o r t  i nc ludes '  d ischarge l o c a t i o n s  0 0 6 ,  0 0 7 ,  008 .  



'I'his r e p o r t  i n c l u d e s  d i s c h a r g e  locations 0 3 2  6 0 3 4 .  
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PARAMETLR 

AQllHEMENT 

_I_- . -_ . --- 

TOTAL S U S P E N D E D  
S O L I D S  

FREE AVAILABLE 
C 1-1 LO R I  NE 

- - - -- - - _. __ 
CAS1lliL.M ENT 

P I I os P 1 IO 110 us 

UNITS 

GPM 

p 1-1 

SAMPLE I I4I:ASUREMCFlT I I 
I I I I 

-- 
TELCPtIONI IT1 

1 
Pi Ah1 E /TITLE PH I NC I PAL EXEC UTI  V[: 

N G L Y  MAKING A FALSE CERTlF!CATION OV THIS  HCPORT 

S A M P L E  
1 Y F B  

-- .- 

T h i s  r e p o r t  i n c l u d e s  d i s c h a r g e  l o c a t i o n s  035,  0 3 8 ,  4 0 4 0 .  



PARAMETER ' (46-53 j . (54-61) (46-5JJ) (54.61) 

U N I T S  

-- 
AVCRAGE MAXIMUM UNITG M I N I M U M  AVERAGE 

(32-37) 

i GPM 
FLOW 

p 1-1 

-- 
SAMPLE 

S O L I D S  

F E E  AVAILABLE 
CHLORINE 
~- 

LIASU REM ENT 

PI-1OSPIiOROUS 

MEASUREMENT 

I IAh?C/TITI.C PI7lNCIPAL EXECUilVC 
~ 1bIGI.Y M A K I N G  A ITAl-<;E CF:HT'IFICATION ON T H I O  RIIIVOWT O R  

NO. 
EX 

-.- - t s t O l J C N C Y  
OF 

A N  A L Y S  I !S 

52-63)! (64-68) 

SAMI'LL 
TYPE 

(69-70) 

G r a b  
-I 

1 b, 
Grab 

Grab 

I 



.- \ , 

.-? 

x 

j 
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VI 
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' I  'I 

SAMPL.E I MEASUREMENT I 
... ..-.I i .- _. 

I I S A  hl PL. E I MEASUREMENT I 

SAMPLE 1 MEASUREMENT I 

i 1 SAP4PL.E 1 MEASUREMENT 

--_-__ i ...... ..- ..... __- 

I C'r ird O#i/v) Ol lALlTY 0 1 4  CONCCN r114.l ION 
(.544 I ) ----- (.IN- I S )  (46-5.1) - 

M I N I M U M  AVERAGE M f . X  I M U M 

........ 

.............. t --- .............. I ,.. ._.---A 

UNITS 

GPM 

P f-I 

-- -I--- ... ....--..- 

GAMPI-E 
TYPE 

(63-70) 

G r a b  

-- 

_----I- 

D A T K  
. .- ..... ...... ._ I 7'CLCr!i O N  E' 

This r cpor t  i n c l u d c s  d i s c h a r g c  locations 0 5 3 ,  0 8 4 ,  0 8 5 ,  f, 094 
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F LON 

-- 
, I  SAMPLE ' 1 MEASUREMENT I 

I I SAMPLE I MEAOUREMENT 

1 
I 1 SAMPLE I MEASUREMCNT 

SA h? PI.. 
MEABI IREMENT 

L.. -_ I ........-....._... I I .,.I". I.._.... "I ........ .... . .  ................ 

U N I T S  I r,IlNlMUM I AVERAGE I MAX!MUhl 

I 7 . 5  I I 7 . 9  

- -._---- 

...........-... . ............... L 

I 
---I 

G P M  

. 

PH 

-.- 

I GAMPLE 
T Y P E  

Grab I 

- -. 7 .................. 

T h i s  report .  i n c l u d e s  d i s c h a r g e  l o c a t i o n s  0 0 9 ,  0 9 4 ,  1 0 3 .  
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T h i s '  r epor t  i n c l u d c s  d i s c h a r g e  l o c a t i o n s  0 7 1 ,  6 0 7 2 .  
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G P M  

PH 

Th i s  r e p o r t  i n c l u d e s  d ischarge  l o c a t i o n s  0 7 3 ,  104., 4 106. 
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MCASUH1:M 

TOTAL CYANIDE 

TOTAL S I LVE R 

:. .: . . L . . * , ' : J '  
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l A l 4  C/TITI-E PHI F!CIPAl 
---I_ 
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KEWETII R. BRAZIEL PRINCIPAL C X C C I I T ;  -- - -_ __ - .- --- . - 

A UT 1.1 0 I? I7.C.  13 A 

'This r c p o r t  i n c l u d e s  cliscliargc l o c a t i o n s  0 7 5 ,  C, 080.  
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GEMICAL, OXYGEN 
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TmAL SUSPENDED 

TOTAL CADIIW 

TOZ'AL CflROMIUM 
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I S A M P L E  I I 
UiIioMIUM + 6 

TOTAL COPPER 

MCAGURCMEN I 

TOTAL IRON 

TOTAL LEAD 

TCrrAL ZINC 

s AM r x  E I M E A S l J R E h l E N T  

I- 

UNITS 
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NO. 
EX 

12-6.j 
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AVERAQE MAX I M U hl MAXIMUM U N l T f  I -71 M I N I M U M  I PARAMETER ' (463.1)- 

AVERAGE (32.37) 

AS U HEM 6N.i CHEMICAL OXYGEN 
DEMAND 

--___ 

TOTAL SUSPENDE EASURLMENT 
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TOTAL CADMIUM . . . . 
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TCrTN, SUSPENDED 

TmAL CAlMIUM 

-- 

.TOTAL CHROMIUM 



mrm ZINC 
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--.-LA...- 

--- 
TCLIIPtiONE JAML'/TI'TLL PRINCIPAL EX -- 

SLIPPORTING rIC)CUMENTS O R  INTCNTIOFIALLY T A M  

O7FCN:iCS. SLE I D  1J.S.C. 5 1 0 0 1  ANC) 33 I1.S.C. $131.3.  
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k c o r d  ! 

i Grab - 
G r ab' 



- . . . . . .  . . . . . .  . . .  . . . .. . , . I . .  . .  



--- - . I .  

FIIEOIJLN<.I  
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(32-J?) 

MEAFJUREMCFI 

FLOW 
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TOTAL N I C K E R  

TOTAL I R O N  

TOTAL C O P P E R  

DEMAND -__- 

PI-IOSPIIO RO US 

1 --- 
SAMPLE 

TYPE 1 
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AVERAGE /\ 1 MAXIMUM 1 U N I T S  M I N I M U M  I AVERAGE MAXIMUM 
(3237) 

- 

FLOW 

--- 

TOTAL COPPER 

MCASUREhl tNT 

-- 

-I .-- 

((13.70) --i 
Grab 

~ .. . . . . . . . . . . . . . . . . . . . . . . . .  
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TOTAL SUSPENDED 
SOLIDS 

.-- 

i ".AM!JLF 
M E.46UREbI ENT . .  . .  

..I., i : . . .  
I. . .  . . . . , a .  , .. y 

I . . ... .. 
I 

I I I - . , . ._ . 
I 

._. 

i 
.. . . . . . ... .. .. _. . . . . . -. ... . _.. - . . . . . . . -. . . . - .... . . 

i i I I I SAMPLE 
PtI  C A 6 U REM ENT 

No f l o w  o b s e r v e d  f o r  t h e  nionth o f  J a n u a r y .  



PHOSPI1OROUS -.--I- -.--.-.,-.- 

hTNNETtI R. BRAZIEL 
1YI ' I : I . l  OH Pf i lNTED 

CGMMKIIT A N D  EXPLANATION OF ANY VIOLATI  

0 i : F U N S C S .  .'.LE: IO U S.C. 5 1 0 0 1  A N D  33 U.S. ----_ --- ----. 

--- ---_----_ 
I<rlrrctrce rill ~ f f n c l  

NO FLOW OBSERVED FOR TlIE KONTH OF FEBRUARY,  

. .  



3 0  Flow o b s c r v e d  f o r  t h e  month o f  March. 
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WEATHER SUMMARY - LOS ALAMOS, NM - MARCH 1979 
' ' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  S T A T  I ST I cs (LAST 12 MONTHS) 

I 45  
ON LATEST 

RECORO MONTH 
MAXIMUM o 

AVERAGE 
RANGE 

MINIMUM @ 

I 
l' I 

APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR 
7 7  175 , 1 

LATEST 
MONTH 

RECORD TOTAL 

I N  MM P R E C I P I T A T I O N  STAT I ST ICs 

PREC I P I TAT I ON DAl  LY STAT I ST 1 CS TEMPERATURE 

I N  MU ' C  '.F 

I 45 
1 

0.1 

0.01 

MAX TEMP 

M I N  TEMP 

10 

4 . 8  12 16 20 24 28 
DAY OF MONTH 

#Jy=-l, 
I .  ?$.5 LOS ALAh!OS S C I E N T I F I C  LABORATORY 

DAILY 

PRCC I P 

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

LATEST MONTH 
MAXIMUM TEVP MINIMUM TEMP 
C F DATE C F DATE 

-2.8 26.9 MEAN 9.3 48.7 
EXTREME 15.6 60.0 (3/8) -8.9 16.0 (3/4) 
DAYS WITH MAX OVER 32 C (90 F) 0 
DAYS WITH M I N  UNDER 0 C (32 F) 30 
HEATING DEGREE DAYS (FROM 65 F) 843 

PRECIPITATION 
MM I N  DATE 

TOTAL 32.3 1.27 

PREClP SUM TO DATE 107.2 4.22 
DAYS WITH PRECIP OVER 2.5UM (0.11N) 3 

MAX I MUM 'DAY 11.2 0.44 - ( 3 / 2 d )  

SNOWFALL 
M M  I N  DATE 

TOTAL 190.5 7.50 
MAXIMUM DAY 114.3 4.50 (3/20) 

ON RECORD (1951 - PRESENT) 
MAXIMUM TEMP MINIMUM TEMP 
C F DATE C F DATE 
9.3 48.7 -3.0 26.6 

- - 
MEAN 
EXTREME 21.7 71.0 (1971) -16.7 2.0 (1965) 
DAYS WITH MAX OVER 32 C (90 F) 0 
DAYS WITH M I N  UNDER 0 C (32 F) 23 
HEATING DEGREE DAYS (FROM 65 F) 847 

PRECIPITATION 
MM I N  DATE 

MEAN 25.7 1.01 
MAXIMUM DAY 41.7 1.64 (1973) 
PRECIP SUM TO DATE 63.5 2.50 
DAYS WITH PRECIP OVER 2.5kM ( 0 . l l N )  3 

SNOWFALL 
MM I N  9ATE 

MEAN 247.9 9.76 
MAXIMUM DAY 355.6 14.00 (1973) 

1-8 - 
-1 ;ii_ 

. . .  ,... . .. . . . . . . . . . .. , . . . . . . 
t. 



WEATHER .SUMMARY - LOS ALAMOS, NM - FEBRUARY 1979 

n 5 125-  

' F  ' ' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  STATISTICS (LAST 12 MONTH 
1 0 0 4  45 4 

MEAN LATEST 
ON MONTH 

RECORD TOTAL 

I LATEST MONTH 
ON LATEST 

RECORD MONTH 
MAXIMUM 

. AVERAGE 0 RANGE 

MINIMUM 

75  

50 

I N  MM PREC I P I TAT I ON STAT I ST I CS 

PREC I P I TAT I ON DAILY STAT I ST I CS TEMPERATURE 

I N  MM ' C  ' f  
45 

30 

15 

0 .  

-15 

7 0  

- 40 

4 8 12 16 20  24 2& 
A DAY OF MONTH 

kin+? 
.55~i?'*. LOS A I  P M O S  SCIENTIFIC L A B O R A T O R Y  

.._ . .  . . .  . ... . .. . .. ._ . . - ... . . . . . . . 

MAX TEMP 

M I N  TEMP 

DAt LY 

PREC 1 P 

MAXIMUM TEMP MINIMUM TEMP 
C F DATE C F DATE 

MEAN 5.5 41.9 -6.8 19.8 
EXTREME 15.6 60.0 (2/14) -15.6 4.0 (2 /4 )  
DAYS WITH MAX OVER 3 2  C (90 F) 0 
DAYS WITH MIN  UNDER 0 C (32 F) 28 , 
HEATING DEGREE DAYS'(FR0M 65 f) 957 

PREC I P  I TAT ION 
MU I N  DATE 

TOTAL * 3.6 0.14 

PRECIP SUVl'i3'aATE 74.9 2.95 
DAYS WITH PRECIP OVER 2.5MM (0.llN) 1 

MAX I MbM,DAY 2.5 0.10 (2/21) 

SNOWFALL 
MU I N  DATE 

TOTAL 53.0 1.30 
MAXIMUM DAY 25.4 1.00 (2/21) 

O N  RECORD (1951 - PRESENT) 
MAX I LtVM TEMP MINI  MUM TEMP 
C F DATE C f DATE 

- 

MEAN 6.0 42.8 -5.9 21.4 
EXTREME 17.8 - 64.0 (1957) -27.2 -17.0 (1951) 
DAYS WITH MAX OVER 32 C (90 F) 0 
DAYS WtTH M I N  UNDER 0 C (32 F) 26 
HEATING DEGREE DAYS (FROM 65 F) 929 

PRECIPITATION 
MU I N  DATE 

MEAN 17.0 0.67 
MAXIMUM DAY 24.4 0.96 (1975) 
PRECIP SUM TO DATE 37.9 1.49 
DAYS WITH PRECIP OVER 2.5MM (O.1lN) 2 

SNOWFALL 
MU I N  DATE 

MEAN 190.9 7.51 
MAXIMUM DAY 266.7 10.50 (1975) 

.I' 14-8 -. , ̂ .,. ,.. . - .. . 
.. . . .. . . . . . .. . . . . .. . - _. . . . , , . . . . . 
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WEATHER SUMMARY - LOS ALAMOS, 

MAX TEMP 

7 0  71 MIN TEMP 
- 40 

ilo I PRECIP 
- - 2 0  

DAl LY 

' 

1004 45 I 
C~~~~~~~~~~~ STAT I ST I cs (LAST 12 MONTH 

FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN 
7 7 175 . * 

ij 1 25 

0 0  

LATEST ON 
RECORD MONTH 

MAXIMUM 0 

MINIMUM 0 

MEAN LATEST 
ON MONTH 

RECORD TOTAL 

I N  MM PREC IPI TAT I ON STAT 1 ST I CS 

PRECIPITATION DAl LY STAT I ST I CS TEMPERATURE 

!$% LOS ALA)AOS SC I ENT IF I C LABORATORY 

NM - JANUARY 1979 
LATEST MONTH 

MAX I MUM TEMP MINI  MUM TEMP 
C F DATE C F DATE 

-11.0 12.2 0.5 32.8 MEAN 
EXTREME 5.6 42.0 (1/4) -22.8 -9.0 (1/2) 
DAYS WITH MAX OVER 32 C (90 F) 0 
DAYS WITH MIN UNDER 0 C (32 F) 31 
HEAT INC DEGREE DAYS (FROM 65 F) 1317 

PREC I P 1 TAT I ON 
UM I N  DATE 

TOTAL 71.4 2.81 

PRECIP SUM TO OATE 71.4 2.81 
DAYS WITH PRECIP OVER 2.5MM (O.lIN) 6 

MAXIMUM DAY 23.1 0.91 (1/29) 

SNOWFALL 
MU IN DATE 

TOTAL 769.6 30.30 
MAXIMUM DAY 254.0 10.00 ( ~ 2 9 )  

ON RECORD (1951 - PRESENT) 
MAXIMUM TEMP MINIMUM TEMP 
C F DATE C F DATE 
4.2 39.6 -7.6 18.3 MEAN 

EXTREME 17.8 64.0 (1953) -27.8 -18.0 (1963) 
DAYS WITH MAX OVER 32 C (90 F) 0 
DAYS WITH MIN UNDER 0 C (32 F) 30  
HEATING DEGREE DAYS (FROM 65 F) 1117 

PREC I P I TAT I ON 
MM I N  DATE 

MEAN 20.9 0.82 
MAXIMUM DAY 24.9 0.98 (1952) 
PRECIP SUM TO DATE 20.9 0.82 
DAYS WITH PRECIP OVER 2.5MM (0.llN) 2 

SNOWFALL 
MM I N  DATE 

MEAN 244.9 9.64 
MAXIMUM OAY 254.0 10.00 (1958) 



UNIVEF?SITY OF CALIFO8NIA 
LOS A L A * . * ~ s .  SE:', '.iExico a7545 

Telepnoni E x 6  5 14 OFF1 CE PA EM ORAN DU M 
T O  

\ K .  R .  B r a z i e l ,  Area Xanag2r .-. DATE 1 4  PlarcS 1 3 7 9  : ' 

1 I '.? 
I , I  

n 

M A I L  STOP 400  

A t t a c h e d  i s  a s e l f - e x p l a n a t o r y  memo from 14. L .  PlcCorkle 
c o n c e r n i n g  t h e  above -cap t i . oned  s u b j e c t .  I f  you  have  a n y  
q u e s t i o n s  p l e a s e  c a l l  Mr. NcCorkle a t  e x t .  4301.  

HSJ :b  h 

A - t t :  memo, McCorkle t o  J o r d a n ,  H 7 - 7 9 - 9 8  
d r a f t  l e t t e r ,  B r a z i e l  t o  S t i e b i n g  

t? 

0 

MaU and Records Copy 

I 

I 
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Mr. J a m e s  E .  S t i e b i n g ,  C h i e f  
E n g i n e e r i n g  & E v a l u a t i o n  

B r a n c h  (6AEE)  
ATTN:  Mr. F r e d  H u m k e  
US E n v i r o n m e n t a l  P r o t e c t i o n  Agency 
1 2 0 1  E l m  S t r e e t  
D a l l a s ,  TX 7 5 2 7 0  

REF: NPDES PERMIT APPLICATION N O .  0 0 2 8 5 7 6  

i, 
D e a r  Mr. H u m k e :  

Ne a r e  t a k i n g : t h i s  o p p o r t u n i t y  t o  b r i n g  y o u  u p  t o  d a t e  

c o n c e r n i n g  t h e  d i s c h a r g e  a s s o c i a t e d  w i t h  o u r  g e o t h e r m a l  e f f o r t . -  
I 

A b r i e f  h i s t o r y  o f  o u r  NPDES r e l a t e d  a c t i v i t i e s  c o n c e r n i n g  t h i s  

d i s c h a r g e  i s  a s  f o l l o w s :  

1. November  8 ,  1 9 7 7  

S u b m i s s i o n  o f  a S t a n d a r d  Form C S e c t i o n  I 1  a s  o u t f a l l  

s e r i a l  1 0 7  u n d e r  NPDES a p p l i c a t i o n  N M  0 0 2 8 3 5 5  f o r  o u r  
,- I 

I 

g e o t h e r m a l  d i s c h a r g e  d e s i g n a t e d  a s  T e c h n i c a l  A r e a  5 7 .  

2. J a n u a r y  1 9 ,  1 9 7 8  

A t  Mr. Humke's v e r b a l  r e q u e s t ,  s u b m i s s i o n  o f  a S t a n d a r d  

Form C S e c t i o n s  I & 11. V o i d e d  o u t f a l l  s e r i a l  1 0 7  u n d e r  

NPDES permit  a p p l i c a t i o n  N M  0 0 2 8 3 5 5 .  

3 .  A p r i l  1 7 ,  1 9 7 8  

R e c e i v e d  an  u n d a t e d  f o r m  l e t t e r  f r o m  USEPA R e g i o n  VI t h a t  

o u r  G e o t h e r m a l  UPDES d i s c h a r a e  a p p l i c a t i o n  h a d  b e e n  

r e c e i v e d  on J a n u a r y  2 3 ,  1 9 7 8 ,  a n d  h a d  been a s s i g n e d  

a p p l i c a t i o n  # NM 0 0 2 8 5 7 6 .  

4 .  J u l y  1 7 - 1 9 ,  1 9 7 8  

Mr. H u m k e  t o u r e d  t h e  g e o t h e r m a l  o p r a t i o n  a t  TA-57. 

I n  o u r  p e r m i t  a p p l i c a t i o n  we i n d i c a t e d  o n l y  o u r  1 9 7 7  wa te r  

u s a g e  a n d  o u r  p r o j e c t e d  1 9 7 8  u s a g e .  A t  t h i s  t ime o u r  b e s t  

e s t i m a t e  f o r  f u t u r e  y e a r s  w a t e r  u s a g e  i n  m i l l i o n s  o f  g a l l o n s  i s  
1 



I 

l o  

a 
e -  k = J 

1 '  - 

C u r r e n t 1  unde r  c o n s i d e r a t i o n  i s  tt, p o s s i b i l i t y  o f  d 

d e v e l o p i n g  a d d i t i o n a l  h o l d i n g  c a p a c i t y  o f  5 f 4 G D  a t  t h z  F e n t o n  

H i l l  s i t e  f o r  downhole r e c i r c u l a t i o n .  One a l t e r n a t i v e  i s  t h e  

u s e  of  c o v e r e d  t anks :  The o t h e r  t w o  a l t e r n a t i v e s  i n v o l v e  

e x c a v a t i n g  a d d i t i o n a l  ponds  o r  t h e  use o f  a n  e a r t h - f i l l e d  dam.  

I f  t h e  p o n d  o r  e a r t h - f i l l e d  dam o p t i o n  i s  c h o s e n  i t  i s  i n t e n d e d  

t h a t  n'o d i s c h a r g e  w i l l  o c c u r  from e i t h e r  o f  t h e s e  ponds ,  b u t  

r a t h e r  any d i s c h a r g e  w i l l  o r i g i n a t e  f r o m  one o f  t h e  e x i s t i n g  

s e t t l i n g  ponds .  

E n c l o s e d  i s  t h e  a n a l y s e s  o f  t h e  w a t e r  s a m p l e s  c o l l e c t e d  

from o u r  l a s t  d i s c h a r g e  and a ' c o p y  o f  t h e  1 9 7 7  LASL r e p o r t  
I 

number LA-7468-PR e n t i t l e d ,  " K a t e r  Q u a l i t y  i n  V i c i n i t y  of Fenton  - 
'-Hi 11 S i t e ,  1977 . "  

A t  t h i s  time we a r e  u n a b l e  t o  p r e d i c t  what  t h e  chemica l  

c o n s t i t u e n t s  o f  t h e  new w a t e r  s u p p l y  we l l  a n d / o r  f u t u r e  

e x p e r i m e n t a l  u s e  d i s c h a r g e s  w i l l  b e .  To t h e  b e s t  of o u r  a b i l i t y  

we w i l l  comply w i t h  t h e  e - f f l u e n t  l i m i t s  a s  l i s t e d  i n  o u r  4 P D E S  

p e r m i t  when i ssued .  

I f  a d d i t i o n a l  i n f o r m a t i o n  c o n c e r n i n g  o u r  f u t u r e  a c t i v i t i e s  

a t  Fen ton  Hill i s  n e c e s s a r y  p l e a s e  f e e l  f r e e  t o  c o n t a c t  e i t h e r  

Mr. W i l l i a m  Crismon o f  my s t a f f  ( p h o n e  FTS 843-5288)  or Mr. 

Melvin McCorkle o f  t h e  L A S L  s t a f f  (phone  FTS 8 4 3 - 4 3 0 1 ) .  

S i n c e r e l y  y o u r s  

K R B : PI 1. M : 

xc :  Plr. L a r r y  Meshew 
USFS 
P O  Box 1689  
S a n t a  Fe, N M  87501 

Kenneth R .  B r a z i e l  
Area Manager 

Ms.  Maxine Goad 
N M E I D  
PO B o x  9 6 8  
S a n t a  Fe, N M  87501 
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The f o l l o w i n g  a n a l y s e s  were pe r fo rmed  u s i n g  E P A  ap roved  
a n a l y t i c a l  t e c h n i q u e s  f r o m  samples  c o l l e c t e d  o n  1 1 / 7 / 7 8 .  All 
q u a n t i t i e s  e x p r e s s e d  in  mg/L e x c e p t  pH. 

Pond D i s c h a r g e  5 0  f t  Downstream* 

P H  8.3 

T D S  1 6 2 2 .  

T S S  <1, 

T S  1 6  2 2'. 

S i 0 2  

F! g 
Na 
Fe 
K 
c1 ' 
Ca 
F 
A1 

s o 4  

c o 3  

HCO3 

P 
B 

A S  

Cd 
L i  

168 .  

3 .74  

360 .  

0.242 

52. 

600.  

66.  

7. 

0 .270  

1 1 1 . 2  

300.  

<1.0 
0.15 

32.  

0.300 

0.001 

8 . 3  

8.3 

1 5 9 7 .  

229.  

1 8 2 6 .  

140. 

10 .  

288 .  

0 .472 

52. 
550, 

76 .5  

5.70 

0 .215  

88 .2  

280.  

(1 .0 

0.30 
3 2 .  

0 .273 

0 . 0 0 1  

6.55 

* A t  t h i s  d i s t a n c e  t h e  t o t a l  d i s c h a r g e  h a d  p e r - c u l a i e d  i n t o  t h e  
g r o u n d .  



c 

The f o l l o w i n g  a n a l y s e s  were perfornied u s i n g  a s p e c t r o p h o t o m e t r i c  
t e c h n i q u e  ( a  non-EPA approved  m e t h o d ) ,  from samples  c o l l e c t e d  on 
1 1 / 7 / 7 8 .  A l l  q u a n t i t i e s  a r e  e x p r e s s e d  i n  mg/L.  

Pond D i s c h a r g e  5 0  f t  Downstream* 

L i  
Be 
B 

10.000 
~ 0 . 0 0 3  

5.000 

8.000 

(0.003 
2.500 

T i  (0.003 0.003 

U 
Cr 
M n 

Fe 
c o  
N i  
c u  
Z n  
Ga 
Ge 
A s  
S r  
Id b 

'<0.005 

(0.003 

0.015 

0.500 

(0.003 
(0.005 

0.005 

(0.005 

(0.030 

(0.030 
(0. 500 

0.700 

(0.030 

(0.005 

<0.003 

0.005 

0.400 

(0.003 

(0.005 

0.007 

<0,005 

<0.030 

(0.030 

(0.500 

0.500 

<0.030 

0.080 

(0.010 
I 

0.070 

(0.010 
Cd 0.100 <0.100 
Sn (0.039 (0.030 

Sh  (0.030 c0.030 

Ba 0.100 0.100 

Pb <0.030 0.030 

B i  < O .  030 <0,030 

Se 0.008 0.007 

* A t  t h i s  d i s t a n c e  t h e  t o t a l  d i s c h a r g e  had p e r c u l a t e d  i n t o  t h e  
g r o u n d ,  



TO 

FROM 

SUBJECT 

- S Y M B O L  

MAIL STOP 

I , 
I 

I 

I &&, +v; *, - <  
/ L - 
2 /;+.< AUUO8 8CIENTlFIC LABORATORY 

I .  5 *\gpSr** 
UNIVERSITY OF CALIFORNIA 

LOS ALAVOS. NEW MEXICO 87545 
., ppRov& E‘’ ‘‘b 

Telephone Ext. 5514 
!. , i b  OFFICE M E M O R A N D U M  

K. R .  B r a z i e l ,  LAAO DATE March 1 3 ,  1979 

SURFACE WASTEWATER IMPOUNDMENTS 

H 

400 

i 
i 

A t t a c h e d  is a s e l f - e x p l , h a t o r y  memo f r o m  M .  L .  McCorkle c o n c e r n i n g  
the above  c a p t i o n e d  s u i j j e c t .  I f  you  h a v e  a n y  q u e s t i o n s  we w i l l  be 
happy  t o  a r r a n g e  a b r i e f i n g .  

HSJ:MLM:mar 

A t t a c h m e n t :  a / s  

. Mail & Records Cosy 



0 FF1 CE M EIV 0 RAN D LI M 
U?IVERSITY CF CALIFORNIA 

LOS ALAhlOS, NEW !dlEXICO 87515 
TeleDhone E x t 4  3 0 1 

TO H .  S .  J o r d a n ,  Asst. H - D i v  DATE 1 3  Karch 1 9 7 9  

T H R U  : T .  K .  Keenan,  H - 7  G r o u p  Leade 

FR9M 

SUBJ ECT S U R F A C E \.I A ST E W A T  E R I M P 0 U h! D ill E E! T S 

S Y  b lS0L H7-79-116 

MAIL STOP. 5 1 8  

I have  p r e p a r e d  the-  s t a t i s t i c a l  a n a l y s i s  o f  t h e  s u r f a c e  w a t e r  * 

impoundments  t h a t  a r e  c u r r e n t l y  unde r  D O E / L A A O  c o n t r o l  a s  
i reques ted  by' Mr. Boyer o f  t h e  t . IMEID.  

I recommend t h e  m a t e r i a l  be r o u t e d  t o  L A A O  f o r  f o r w a r d i n g  t o  
t h e  s t a t e .  A d r a f t  l e t t e r  f o r  F4r. B r a z i e l ' s  s i g n a t u r e  a n d  a 
memo f o r  y o u r  s i g n a t u r e  f o r w a r d i n g  t h e  i n f o r m a t i o n  t o  L A A O  a r e  
a t t a c h e d .  

MLM:bh ( W 5 7 1 )  

Enc: a / s  



Mr. David G .  Boyer 
E n v i r o n m e n t a l  Improvement  D i v i s i o n  
P .  0.  Box 968 
S a n t a  Fe, New Mexico 87503 

I 

R E F :  S U R F A C E  WASTEWATER IMPOUNDMENTS 

Dear Mr. Boyer:  

E n c l o s e d  p l e a s e  fin.d t h e  i n f o r m a t i o n  reques ted  i n  y o u r  l e t t e r  

d a t e d  F e b r u a r y  2 2 ,  1 9 7 9 .  As you can  s e e , .  we have n o t  o n l y  

s u p p l i e d  t h e  i n f o r m a t i o n  reques ted  b u t  we have  a l s o  s u p p l i e d  

a d d i t i o n a l  i n f o r m a t i o n  t h a t  may be p e r t i n e n t  i n  y o u r  S u r f a c e  

W a s t e w a t e r  Impoundment Assessment o f  t h e  f a c i l i t i e s  under  

D O E / L A A O .  c o n t r o l .  

I f  y o u  have  any  q u e s t i o n s ,  o r  i f  we can b e  o f  any f u r t h e r  

a s s i s t a n c e ,  p l e a s e  c o n t a c t  e i t h e r  Mr. C r i s n o n  o f  my s t a f f  a t  

667-5288 o r  Mr. McCorkle o f  t h e  LASL s t a f f  a t  667-4301. 

S i n c e r e l y  y o u r s ,  

c- 

Kenneth R .  Br ' az ie l  
Area Manager 

K R B  :MLM: 

Enc: a / s  
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SITE 
r__ 

TA-8 

DESCRIPTION 

One Cell 

One Cell  

Two Cel ls  

Three Cel ls 

One Cel l  

Two Cel ls  

Three Cel ls  
FENTON HILL 
GEOTHERMAL 
SITE 

TA-9 

- LATITEE- LONGITUDE TYPE AREAIF? - .--I-___ OF ULLONS . CO@T 'D LINING 

35" 51' 06" 106" 21' 30" 1 Oxidation 975 32.9 1969 Clay bot tan 
-I------- 

Pond Clay sides 

35" 51' 24.1" 106" 20' 25.4" 1 Oxidation 1,680 63.0 1975 Bentonite 
Pond D o t t m  

Concrete 
sides 

35" 49' 57'' 106' 15' 08.2'' 2 Oxidation P 1  7,000 P1 157.5 1969 Bentonite 
Ponds P2 7,000 P2 157.5 bottom 

TOTAL 14,000 TOTAL 315.0 Asphalt/ 
Concrete sides 

PI 376.88 1975 Bentonite 35' 51' 44" 106" 17' 12" 3 Oxidation P 1  16,750 
Ponds P2 12,772 P2 95.8 bottom 

P3 13,630 P3 102.2 Concrete 
TOTAL 43,152 TOTAL 315.0 sides 

35" 51' 12.5" 106" 16' 36.7" 1 Oxidation 3,528 03' 79.4 1975 Bentoni t c  
Pond 05' 132.3 bottom 

Coricrete 
sides 

P 1  900.0 1969 Bcntoni t e  35" 52' 04.2'' 106" 15' 04.5" 2 Oxidation P 1  43,560 
Ponds . P2 43,560 P2 980.0 bot  torn 

TOTAL 87,120 TOTAL 1960.0 Asphalt 
s i  des 

35" 52' 50'' 106' 40' 05" 1 S e t t l i n g  P i t  1,990 p1 3kfr::4 1 1976 1 No 
2 Evaporation P1 10,520 L i  n i  ng 

Ponds P2 6,350 P2 200.0 
TOTAL 18,860 TOTAL 561.94 

I 

TA-18 

TA-35 

TA-46 

TA-53 

TA-57 
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I. SCOPE 

An I n v e s t i g a t i o n  Board was a p p o i n t e d  t o  a d d r e s s  t h e  r e l e a s e  of  

r ad ioac t ive  material t h a t  r e s u l t e d  i n  low l e v e l s  of contamination i n  
the  OWR r e a c t o r  room at  TA-2 on October 31, 1979. This inc ident  led t o  
contamination of  some personal  c lo th ing  and s l i g h t  contamination of the  
shoes of a sheetmetal worker who walked through, the contaminated a rea .  
The personnel exposures,  releases t o  the  environment, property damage 

and i n t e r r u p t i o n  of ope ra t ions  from t h i s  inc ident  were i n s i g n i f i c a n t  

and below t h e  l e v e l s  r equ i r ing  r epor t ing  t o  the Department of Energy. 

The goa l  of t he  Board was to  determine the  causes  o r  probable causes of  

the inc iden t  and to  provide a judgement of needs t o  reduce the 

p o s s i b i l i t y  of a recurrence of a similar inc iden t  t h a t  might possibly 
r e s u l t  i n  g rea te r  consequences .  The Board a l so  looked a t  t h e  

ame l io ra t ive  a c t i o n  taken a t  t h e  time of the inc iden t  t o  determine its 
e f fec t iveness .  

The i n v e s t i g a t i o n  included a review of r e a c t o r  opera t ions ,  sample 

i r r a d i a t i o n s ,  experiments by o u t s i d e r s ,  procedures,  equipment, sample 

c o n t a i n e r s  and the i r  p rocuremen t ,  s equence  of e v e n t s ,  p e r s o n n e l  
in te rv iews ,  and aanagement system re l evan t  t o  t h e  acc ident .  The 

committee requested and p a r t i c i p a t e d  i n  - severa l  tests r e l a t e d  t o  

materials tha t  are used for  sample conta iners .  



11. SUMMARY 

Powdered rock samples are rou t ine ly  i r r a d i a t e d  in t he  thermal 

neutron i r r a d i a t i o n  f a c i l i t y  (thermal column) a t  t h e  Omega West 

Reactor.  Sample con ta ine r s  ( c a l l e d  r a b b i t s )  are moved i n  aluminum 
tubes i n t o  and ou t  of t h e  f a c i l i t y  by gas pressure.  On October 
31,  1979, one such r a b b i t  fa i led t o  move when the  r e t u r n  s i g n a l  
w a a  sen t .  Increased gas pressure  w a s  also i n e f f e c t i v e .  An 
attempt was made to  free. the  s tuck  r a b b i t  mechanically using a 
small harpoon on a long $. This apparent ly  broke up the  r a b b i t .  

Subsequent a p p l i c a t i o n  uf gas pressure  r e su l t ed  i n  a spread of 

contaminatibn i n  t h e  r e a c t o r  room and contamination of personal  
c lo th ing .  Low l e v e l s  of su r face  contamination ( <  15 mR/hr on a 

swipe)  were found. Externa l  exposures were somewhat less than 100 

mrem p e r  person. No de tec t ab le  i n t e r n a l  doses were found through 

u r i n e  assay. Airborne concent ra t ions  as measured by ,  a i r  sampling 

devices  d id  not exceed the Manual Chapter 0524 Concentration 
Guides. Although low l e v e l  contamination w a s  found on the  roo f ,  
no a c t i v i t y  relatable t o  the inc iden t  was detected by the neares t  
samplers of the  environmental su rve i l l ance  network. A worker who 

passed though the contaminated r e a c t o r  room, which had not been 
-sealed off, had s l i g h t  c o n t a m i n a t i o n  on h i s  shoes b u t  no  

measurable dose. 

The reason for the sample s t i c k i n g  i n  the first place has not been 

determined. The most p lausable  explanat ion is that  L i  CO i n  one 
of the sample v i a l s  overheated due t o  t h e  LF ( n , a ) T  r e a c t i o n  i n  
comblnatfon with the ambient temperature of the  i r r a d i a t i o n  port 
( 1  12OC) and sof tened  its p la s t i c  .container .  Expansion or s p i l l i n g  

of the con ten t s  could have jammed the sample i n  the  tube.  The 
subsequent d i s p e r s a l  of material was due to  mechanically breaking 
up the  sample con ta ine r s  and applying gas pressure  to  clear t h e  

tube .  

2 .  3 
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111. FACTS 

A .  Bishwmi 

The L o s  A 1  

0 

mos S c i e n t i f i c  Labor t o r y  ' ( L A S L )  is  o p e r a t e d  by  he  

Univers i ty  of C a l i f o r n i a  under con t r ac t  with the  Department of Enerqy 
and is loca ted  i n  L o s  Alamos, New Mexico. LASL employs approximately 
6700 persons and is heav:.ky involved i n  nuclear  weapons and energy 
research .  

The research r e a c t o r  experiments group, P-2, has 18 employees and is 
loca ted  a t  Omega S i t e  (TA-2) i n  L o s  Alamos Canyon, approximately two 
miles east of the  main LASL Technical  Area ( T A - 3 ) .  An a e r i a l  view of 
the  r e a c t o r  s i te is shown i n  Fig. 111-1. The r eac to r  bu i ld ing  is shown . 
i n  F ig .  111-2. The layout  of t h e  e n t i r e  s i te  and t h e  i n s i d e  of t h e  

r e a c t o r  bu i ld ing  is shown i n  Fig.  111-3. 

LASL is div ided  i n t o  25 departments and t echn ica l  d i v i s i o n s  t h a t  r epor t  
t o  one of f i v e  Associate Direc tors .  The d i v i s i o n s  comprise a number of  
groups t h a t  may be broken down f u r t h e r  i n t o  sec t ions .  Fig. 111-4 shows 
that  par t  of t he  LASL organ iza t ion  p e r t i n e n t  t o  the  present  inves t iga-  
t i o n .  

c. p-3 

The major a c t i v i t i e s  of Group P-2 are the following: 

1 .  OoeratiQg of tha Omem West Reactor (OK&). 

Operat ion of  t h e  OUR, which provides  neutron f luxes  of up t o  8 x 

1013 n/cm /see for r a d i o i s o t o p e  p r o d u c t i o n ,  p u r e  and a p p l i e d  
physics  experiments,  and weapon development. Operation of t he  OWR 
is b a s i c a l l y  a s e r v i c e  a c t i v i t y .  In  a t y p i c a l  year ,  20 t o  25 
groups from 11 LASL d i v i s i o n s  p lus  a few ou t s ide  users make use of 

2 



t he  r e a c t o r  and ob ta in  advice on experiments and i r r a d i a t i o n s  from 

t h e  OWR s t a f f .  The i r r a d i a t i o n s  for  1978 are summarized i n  Table 
111-1. 

2. D a c e  - element w a v  bv n e w o n  - a c t i v a t i o n a n a l p s i s t h o Q g  - 

Approximate ly  n i n e  p e o p l e  i n  t h e  group are engaged i n  t h i s  

a c t i v i t y .  They spend most of t h e i r  time on a uranium-prospecting 
program (DOE'S Nat iona l  Uranium Resources Evaluat ion,  o r  N U R E )  . 
D u r i n g  t h e  past year, over 40,000 NURE samples have been analyzed 
f o r  uranium and 30 o the r  elements,  with each sample being bombarded 

t w i c e  i n  t h e  OUR.  The N A A  f a c i l i t i e s  a re  a l so  used  f o r  
f i s s ionab le -ma te r i a l  assay of u r i n e  ( f o r  H-5) and f o r  trace element 
s t u d i e s  of weapon components, c o a l  and coa l  r e s idues ,  environmental 
and b i o l o g i c a l  materials, laser o p t i c a l  components, etc. 

The Univers i ty  of New Mexico (UNM) conducts NAA experiments with 
CNC-11. One of t hese  samples was involved i n  the  inc ident  being 
i n v e s t i g a t e d  here .  

, 

The group conducts a small nuc lear  spectroscopy program i n  which 

the  p r o p e r t i e s  of nuc lear  energy l e v e l s  are s tudied  by means of 
p r e c i s i o n  y-ray spectroscopy. Measurements are made both on prompt 
(n ,  y )  s p e c t r a  and y - spec t r a  associated with decay. The 

associated appara tus  is f r equen t ly  used f o r  assay work. 

Addit ional  ( n , y )  f a c i l i t i e s ,  which make use of f i l t e r e d  epithermal- 

neutron beams, are under cons t ruc t ion .  The measurements t o  be made 

with t h e s e  f a c i l i t i e s  are of cons iderable  i n t e r e s t  t o  the  weapons 
des igners .  

D .  QEpeaa West Reawr .  -nt Involved 
, 

The Omega West Reactor ,  b u i l t  i n  1956, is  a thermal, tank-type research  
+. r e a c t o r .  It is l i g h t - w a t e r  a o d e r a t e d  and c o o l e d ,  and u t i l i z e s  



TABLE 111-1 

Gtoup 

OWR SAMPLE I R R A D I A T i O i J S  (1978) 

Type of Program No. o f  Sarnolac 

CMB-1 Space Nuclear Safety 

CMB-5 Weapons Supporting Research 

CMB-8 Coal Research (EPA) 

' CNC-I 1 

6-3 

Weapon Test Oiagnostics 
Upper Atmosphere Studies (NASA) 
Geothermal Energy R & 0 
Uranium Resources Study (DOE-GJO) 

Geothermal Energy R & D 

* 

H-4 Biomedical Research (B 8 ER) 

H-5 General Laboratory Support 

H-6 . Environmental Research (NASA) 

H-8 General Laboratory Support 

H-9 

H-10 

H-12 Environmental Research (EPA) 

Weapons Supporting Research 

Nat ional  Uranium Resource Eva1 . (DOE) 

Weapons Supporting Research 

P-2 

P-3 

P-4 I n t e l  1 lgence; s u r v e i l  lance (NASA) 

4-1 Nuclear Safeguards 

4-3 

4-23 

I 

I 

Sandla Corporation 

Lovelace Foundatfon Biomedical Research 

Texas Tech Un ive rs i t y  

Tota l  

* 
Includes UNM' Irradiations 

15 

2 

232 

83 
325 
106 

2.778 

100 

62 

6.71 9 

70 

3.956 

1 

3 

13 

43 
26,948 

3 

3 

17 

' .  3 

1 

4 

7 

16 ! - 
41.51 0 



plate- type f u e l  elements of t he  Mater ia l s  Test  Reactor (MTR)  type.  It 

is normally operated 8 h/day a t  a power l e v e l  of  8 MW. B u i l t  i n t o  t h e  

r e a c t o r  i r e  numerous neutron beam and i r r a d i a t i o n  f a c i l i t i e s  which a r e  

a v a i l a b l e  fo r  use by a l l  LASL t echn ica l  d i v i s i o n s .  

The l a r g e s t  usage of t he  r e a c t o r  is f o r  sample i r r a d i a t i o n s .  During 
the  past 21 months, over 85,000 samples have been i r r a d i a t e d  ( see  T a b l e  

1 1 1 - 1 ,  which g i v e s  a breakdown, by u s e r  g roup ,  o f  t h e  samples  
irradiated i n  ca lendar  1978). Most of these samples were contained i n  
p l a s t i c  con ta ine r s  ( " rabbi t s" )  and were i r r a d i a t e d  i n  a g raph i t e  
thermal column which is penetrated i n  var ious  loca t ions  wi th  pneumatic 

d e l i v e r y  systems r e f e r r e d  to  as rabbi t  f a c i l i t i e s  (see Fig.  I I I - 5 ) .  
The major i ty  of the  r a b b i t  tubes  are 1/2-inch diameter and 12' long 
(see Tab le  111-2). The r a b b i t  f a c i l i t y  involved in t h i s  inc ident  is 
TCR-5. This  f a c i l i t y  was i n s t a l l e d  i n  t h e  r e a c t o r  i n  1975 f o r  use by 
t h e  NURE r e sea rch  team. I n  t h e  succeeding 2-112 yea r s ,  approxinately 
50,000 2U-second i r r a d i a t i o n s  were made i n  TCR-5. I n  l a te  1977, t he  

NURE team' moved t h e i r  opera t ion  t o  another  port, and TCR-5 has  

subsequently been used pr imar i ly  f o r  r a t h e r  long (> 4h) i r r a d i a t i o n s .  
S ince  December, 1977, 282 p l a s t i c  r a b b i t s  have been i r r a d i a t e d  i n  TCR-5' 

for 1 day each, inc luding  15 t h a t  were i r r a d i a t e d  for 2 days and one 

> 

t h a t  was i n  f o r  5 days. Most of these r a b b i t s  contained 2 t o  4 
pulver ized rock samples ( ~ 1 5 0  mg ea) which were ind iv idua l ly  contained 
i n  small snap-lid polyethylene v i a l s  placed i n s i d e  of nominal 1/2" 

diameter by 2 3/8" long high-density-polyethylene con ta ine r s  (see Fig.  
111-6 and Sec t ion  I I I .L .2 ) .  None of  these con ta ine r s  had ever s tuck  i n  
TCR-5 or any o t h e r  OWR r a b b i t  f a c i l i t y  p r i o r  t o  10-30-79. 

2 A thermal neutron flux of about 1014 neutrons/cm -sec i n  the  core 
corresponds to t h e  nominal 8 Megawatt power l e v e l .  Considerable 
gamma-ray flux also e x i s t s  i n  the core  and heats material a t  a l e v e l  of 

around 5 wa t tdg ram,  which r e q u i r e s  cool ing.  Such heating e x i s t s  
p e r i p h e r a l l y  t o  t h e  core i n  l e s s e r  degree and is considerably reduced 
i n  the  thermal column because of massive sh i e ld ing  placed between t h e  

g r a p h i t e  thermal column and t h e  co re .  The two inches of lead and f i v e  
4 inches  of bismuth provide a minimum gamma-flux a t t enua t ion  of about 10 

so t h a t  gamma-ray hea t ing  i n  t h e  thermal column is i n  t h e  order  of a 



TABLE 111-2 

OWR I r rad ia t ion  F a c i l i t i e s  

Thermal-Neutron 
Maximum Flux a t  8 :dW 

Sample Size n / c d  -sec Comments 

Cd Ambient 
Ratio Temp. ("C) 

a t  a hm (Au) 

Location Fac i 1 i t  y 

Thermal 
Column 
Rabbits 

.TCR- 1 
,TCR- 2 
.TCR-3 
TCR-4 
TCR- 5 
TCR- 8 
TCR- 6 

+TCR- 7 
TCR- 9 I 

'TCR- IO 

9 mm d i a  x 57 mm 
I t  

I1 

11 

I1 

I, 

20 mm d i a  x 12 cm 
(40 cc) 

3.4 x 101' 
4 x Id' 
2 x Id' 
9.7 x IO" 

1 x Id 

I1 - 5 x Id; 
I 1  

I1 

9 .0  60 .8  

60.2 
2.75 107.7 
2.75 112.5 

2.7 

2.7 

4.5 

78.  i 

2.7 ' 

TC-2S 
TC-IS 
TC-3s 
TC-IS 
TC- IN 
TC- I N  
TC- 1N 
TC- 1 N  
TC- 1N 

6 x IO". TC- IN 9 m a  d i a  57 nun 

5 x 10" TCR- 11 TC- 1N 11 . 6 . 4  

I -  . 
I t  Epithermal 

Rabbit 
End - Por f 
Rabbit 

so. uppw 
Thnt Port 
So. beam 
p.orf, 1 in. 
from so. 
face of 
core  
Core . 
pos i t ion  
3-E 
Core 
pos i t ions  
4-0, 4-0, 
4-F, 8 4-K 

4 x Id'. 0.4 i r r d i a  by 
1.9 in.  long 

Sample terminal is 
water cooled. 
Radiation heating is 
0 .5  w g .  

0.75 in, d i a  by 
1.6 in long 

9 x IO<' Radiation heating is  
5.0 W/g. Sample is 
water cooled. 
Other core posi t ions 
can be used by a l t e r -  
ing core-loading 
pa t  t em.  

6 x 10" to 
9 x I d '  

Hydraulic 
Rabbit 

In-Core 

Experiments 

North and South 

- w  

v) Samples of  

h 

0 Vertical Ports  

Up t o  2.09 in. d ia . ,  
length not re- 
strict ed 

2.5 in. from 5.5 in. dia.. about 1.6 x Id' 
NW and SW 17 in .  long 
corners of 
C O T 0  

Radiation heating is  
0.3 V/g. Cooling must 
be separa te ly  Trovided 
for samples requiring 
it. 

Thermal Column 
Ports (19) 
Upper 4 Lower 
Through Ports  

OI 

02 - 
I 

Thermal Ports up t o  From 1.6 x Id 
column 12 x 12 in.  t o  ?. 5.6 x Id' 

s i d e  of Ee length not 
r e f l e c t o r  r e s t r i c t e d  

Across west 6 in .  i n  dia . ,  2.5 x 10" Ports  accessible  from 
each end. 

Samples may be pneumatically t ransfer red  t o  and from CHM ROOM. 
Q 

'Dedicated t o  automatic Delayed Neutron and Seutron Activation Analysis Systems. 



few mil l iwat ts  per gram. The bismuth absorbs gamma-ray heat which 
raises its temperature t o  well over 100°C. Nevertheless ,  t h e  massive 
thermal column (cube of ?r 3 meters dimension and mass of 8600 kg) 

e x h i b i t s  cons iderable  temperature increase  when t h e  r eac to r  is brought 
t o  power and t h i s  accounts  f o r  t h e  approximate l l O ° C  temperatures 
present  i n  the  thermal  column ports near t h e  core ,  two of which conta in  
t h e  nor th  r a b b i t  TCR-5 and its counterpar t  on the south s ide,  TCR-4. 

The thennal  column is cool-rl p r imar i ly  by conduction and r ad ia t ion  from 
the g r a p h i t e  su r face  to  t k e  inne r  s u r f a c e  of the  s h i e l d  and somewhat by 
means of conduction by che s t r i n g e r s  i n t o  the  s h i e l d  for p o r t s  (see 

F ig .  111-7). Although a small a i r  flow is maintained through the 

thermal column to  maintain an inward flow of roan a i r ,  t h i s  does not  
add s i g n i f i c a n t l y  to  t h e  cool ing of the  g raph i t e .  This a i r  is 
exhausted through the stack system on t h e  mesa above Omega S i t e  some 55 
minutes  later.  

8r 

0 

Most of these f e a t u r e s  are shown schemat ica l ly  tn Figures  111-7 and 

111-8. 

The reactor sy8tems and surrounding area are ex tens ive ly  monitored f o r  

r a d i a t i o n  l e v e l s  by a number of cont inuously opera t ing  de tec to r s .  
These provide remote i n d i c a t i o n s  and a number of c h a r t  records  which 
aid ope ra t ion  and provide monitoring during shutdown periods.  A number 
of channels  are connected t o  the LASL-wide alarm monitoring (SCAM) 
system so tha t  dur ing  shutdown per iods  when no r eac to r  crew is a t  the  

s i te  immediate warning of abnormal r a d i a t i o n  l e v e l s  is provided a t  a 
c e n t r a l  s t a t i o n .  

Of p a r t i c u l a r  i n t e r e s t  - t o  t h e  present  i nc iden t  are t h e  following th ree  

monitors : 

1. A p a r t i c u l a t e  monitor is loca ted  on t h e  mezzanine approximately 20'  

from TCR-5. This i n d i c a t e s  on a continuous c h a r t  record i n  t h e  

c o n t r o l  room and has an audib le  alarm. 

2. A gas  monitor is loca ted  on t h e  mezzanine. 



3. A sodium-iodide r a d i a t i o n  monitor is  located near the nor theas t  

corner  of the  r eac to r  s h i e l d  and is remotely monitored in t he  
c o n t r o l  room and has an aud ib le  alarm. 

In  add i t ion ,  H-1 has a hea l th  physics surveyor assigned f u l l  time t o  
P-2 and he assists i n  most opera t ions  poss ib ly  involving higher  than 
normal l e v e l s  of r a d i a t i o n  and must approve the  t r a n s f e r  of a l l  samples 
from t h e  si te.  

One experiment u t i l i z i n g  the Om i r r a d i a t i o n  f a c i l i t i e s  involves  t h e  

measurement of trace elements on the  per iphery of the Grand Junct ion 

Zuni Mineral Belt by t h e  UNM Geology Department. Many trace elements 
are measured from c lay  and f l u o r i t e  (CaP) c r y s t a l l i n e  samples. These 
materials are dried a t  1O5-11O0C for > 1 h and f i n e l y  ground i n  order  
to  ob ta in  homogeneous samples f o r  a number of tests including neutron 
a c t i v a t i o n  a n a l y s i s .  Some hundred milligrams of ma te r i a l  and some 
s tandards  are irradiated for about 8 hours i n  the  high f lux  r a b b i t s -  

TCR-4 or TCR-5. One s tandard  is a 20 mg chromium wire and a second is 
a 50 ppm rare e a r t h  material i n  a L i  CO matrix obtained commercially. 

The samples and s tandards  are counted approximately 7 and 14 days l a t e r  
a t  CNC-11. 

2 3  

. .  

Li  

r-- 
0 

0 

The capsules  which con ta in  these materials are normally packaged at UNM 

and d e l i v e r e d  t o  Omega S i t e  i n  p l a s t i c  r a b b i t s  w i t h  a w r i t t e n  
i r r a d i a t i o n  reques t .  The opera t ing  crew i n s e r t s  and removes them from 
thermal column. An eight-hour i r r a d i a t i o n  is performed and the  p las t ic  
c o n t a i n e r s  are allowed to  remain i n  place overnight  while t h e  r eac to r  

is shu t  down. The r a d i a t i o n  l e v e l  is, thus ,  considerably l e s s  when the  

plast ic  c o n t a i n e r s  are removed t h e  next morning. 

The pneumatic system uses  e i ther  C02 o r  helium at about 10 t o  20 
l b s / i n 2  con t ro l l ed  by pressure reducing valves .  The gas  flow is 

reversed f o r  i n s e r t i o n  or removal; on I n s e r t i o n ,  the gas  exhausts i n t o  
t h e  room atmosphere on t h e  south s i d e  o r  i n t o  a f i l tered exhaust on the  

north s ide .  The plastic r a b b i t  is d i r e c t e d  by a p las t ic  tube i n t o  a 

lead p ig  when blown o u t .  In the  removal mode, gas  is allowed to  pass 



E. 

l h  

CF 
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t h r u  n opening i n  t h  top of t h e  pig i t o  t h e  om during sample 
discharge.  In order  t o  reduce mechanical shock, Kimwipes a r e  placed i n  

> t h e  bottom of  the  pig.  

It is poss ib l e  t o  increase the  gas  pressure t o  60 l b s / i n 2  f o r  t h e  nor th  
s i d e  pneumatic system. 

n t  S e w e  October 70 0 71 .  1974 

Before s t a r t -up  of t h e  r e a c t o r  a t  about 8:30 a.m. Tuesday, October 30, 

1979, Operator-1 placed th ree  r a b b i t s  i n t o  TCR-4 and two in TCR-5. The 
samples were i n s e r t e d  i n  TCR-5 by p lac ing  them i n  t h e  end of t h e  tube  

and then a t t ach ing  t h e  helium gas supply t u b e  through a bayonet-type 
connect ion and then  applying a b u r s t  of gas a t  about 20 p s i .  I n s e r t i o n  
i n  both porta w a s  accomplished without any problems or abnormali t ies .  
The s t a r t - u p  s h o r t l y  af ter  8:OO a.m. and opera t ion  of t he  r eac to r  was 
normal f o r  t h a t  day and it w a s  ramped down a f t e r  8 hQUrS ope ra t ion ,  
reaching 4 MU ( h a l f  power) a t  4:46 p.m. The r a b b i t  samples in both 
TCR-4 and TCR-5, which had received t h e  8 hours exposure, were l e f t  
overn ight .  

8:lO a.m., Wednesday, October 31 ,  1979 

Operator-2 w a s  a t  the reactor c o n t r o l s  and began s t a r t u p .  

Operator-1 went i n t o  t h e  r e a c t o r  room t o  remove t h e  t h r e e  r a b b i t s  from 

TCR-4 and t h e  two from TCR-5. The th ree  from TCR-4 were removed and 

Caught i n  the p ig  without any d i f f i c u l t y .  A t  TCR-5,.  t h e  helium gas 
supply line w a s  t r a n s f e r r e d  from the vent  l i n e  t o  t h e  gas  s u p p l y  tube.  
After a l l  connect ions were in place, t h e  switch t o  t h e  gas  solenoid 
valve w a s  a c t i v a t e d  providing a b u r s t  of gas  pressure t o  the  inner  end 
of t h e  sample tube  t o  move the r a b b i t s  ou t  of t h e  sample tube and i n t o  
t h e  pig.  

8:15 a.m. When t h e  gas  pressure was appl ied  t o  TCR-5 n e i t h e r  of t h e  

two r a b b i t s  came out  i n to  the p i g .  Operator-1 checked t h e  gas supp l i e s  



and the  pos i t i on  of t h e  switches and valves  and again ac t iva t ed  t h e  

switch t o  t r y  removal. The r a b b i t s  d i d  not e j e c t .  There was not t h e  

normal h i s s i n g  sound of flowing gas  coming from t h e  discharge end of  

sample port which ind ica t ed  a l ack  of gas  flow through the  discharge 

system. - 

8:17 a.m. Reactor a t  10 KU . 

8 : 2 0  a.m. Operator-1 wen: i n t o  the c o n t r o l  room Ad explained t h e  

problem to  Operator-2. Supervisor-1 took over the  r e a c t o r  con t ro l  
panel .  Operator-1 and Cperator-2 went i n t o  the  r eac to r  room where 

Operator02 checked the  system and tried ac tua t ing  va lves  with no 
success .  They then  decided t o  raise the  gas  pressure  t o  60 p s i .  This 
d id  not produce any r e s u l t s .  They st i l l  d id  not hear  the  sound of  
flowing gas ,  nor d id  they f e e l  any flow of gas  by placing a hand over 
the discharge  end of t h e  sample p o r t .  (Later, t h e i r  hands were found 
t o  be s l i g h t l y  contaminated, probably from t h i s  a c t i o n ) .  

! 8:25 a.m. Reactor a t  8 MU 

8:30 a.m. Operator-2 and Operator-1 used a l e k t h  of small diameter 
poly tubing to  see i f  they could dis lodge the  two r abb i t s .  This tubing 
is sometimes used t o  mechanically push samples i n  the  tube and t o  
a s su re  t h a t  they are f u l l y  in se r t ed .  HPS-1 a r r ived  i n  the  r eac to r  room 

.s 

L’) 

t o  assist i n  monitoring. l b  

8:42 a.m. The p a r t i c u l a t e  monitor on the  mezzanine began t o  show an 
inc rease  and alarmed a t  8:55 a.m (see Exhib i t  111-1).  OI 

CTC 
8:45 a.m. Operator-2 and Operator-1 re turned  t o  the con t ro l  room. - 
8:55 a .m.  HPS-1 remained i n  the r e a c t o r  room long enough t o  change the  0 

f i l t e r  on t h e  p a r t i c u l a t e  monitor.  F i l t e r  I 1  was r e t a ined  for 

counting. 

9:OO a.m. HPS-1 called h i s  superv isor  and asked him t o  come t o  TA-2 

and provide some ass i s t ance .  Supervisor-1, Operator-1, and Operator-2 



d i scussed  the  problem and decided they would t r y  t o  reach i n t o  the  

TCR-5 tube  with a t o o l  of some s o r t  and hook onto the  r a b b i t s  and then 
withdraw them. Supervisor-1 suggested a fish-hook type of t o o l  because 
i n  t h e  p a s t  they had done t h a t  type of r e t r i e v a l .  Since no tool of 
t h i s  type was a v a i l a b l e ,  Operator-2 went to t h e  P-2 machine shop t o  
make one. HPS-1 took t h e  I 1  f i l t e r  paper  t o  a Ge(Li) spectrometer a t  

TA-2 to determine what type  of a c t i v i t y  w a s  present .  There was an 

i n d i c a t i o n  t h a t  coba l t  was p resen t .  

9:lO a.m. HPS-2 and t h e  Group H-1 Sec t ion  Leader arrived a t  TA-2. 

HPS-1 reported the  coba l t  f i nd ings  t o  AGL, Supervisor-1, and crew. 

There was much d i scuss ion  regarding the  source of coba l t  and whether it 
w a s  r e a l l y  present .  It was l a t e r  discovered t o  be a false ind ica t ion ;  
no coba l t  a c t i v i t y  was ever  found on t h e  f i l t e r s .  Nose swipes were 
taken from Operator-2, Operator-1, and HPS-1. 

I 

9:40 a.m. HPS-2 took t h e  f i l t e r  paper  81 and t h e  nose swipes t o  TA-3 
t o  Group H-1's lab to  have them analyzed. 

9:30 and 9:4S a.m. Two sheetmetal  workers went through Reactor room, 
both on t h e i r  way to,  and back from, co f fee  break. 

1O:OO a.m. Supervisor-1 and Operator-2 wearing gloves and boot ies ,  

decided to  go i n t o  reactor room and use t h e  f i s h  hook tha t  Operator-2 
had made. HPS-1 ins i s ted  t h a t  they also wear r e s p i r a t o r s ,  even though 
t h e r e  w a s  no p lan  to use  gas pressure  to  remove the  r a b b i t s .  HPS-1 

accompanied them into the  r e a c t o r  room. Operator-1 was a t  the  r eac to r  

c o n t r o l s  and w a s  i n s t r u c t e d  t o  watch the  remote readout for t he  

p a r t i c u l a t e  monitor and inform those in the r eac to r  room of any 
increased  l e v e l s  of a c t i v i t y .  Another H-1 surveyor (HPS-3) was c a l l e d  
and asked to  b r ing  a por t ab le  a i r  monitor ( g i r a f f e )  t o  TA-2. 

10:Of a.m. Operator-2 and Supervisor-1 pushed the rod wi th  the hook on 

t h e  end i n t o  TCR-5. They f e l t  it s t r i k e  something and r e t r a c t e d  it  t o  
wi th in  a feu inches of the open end of tube.  It was necessary t o  wait 

a few minutes at t h i s  p o s i t i o n  f o r  the a c t i v i t y  induced on t h e  end of 



t h e  rod t o  d i e  down before  they pul led it  out  i n t o  t h e  open. They 
looked i n t o  the  tube and saw what appeared t o  be  a r a b b i t  on the end of 
t he  t o o l .  After  a few minutes they removed t h e  t o o l  from t h e  tube.  
The "rabbit-appearing" item f e l l  o f f  t h e  t o o l  and remained i n  t h e  tube.  
They then  decided t o  connect t h e  gas  supply and blow the  ma te r i a l  i n t o  
the  p ig  through t h e  curved p las t ic  tube.  When they d i d  t h i s  only a 
small amount of d e b r i s  (no f u l l  r a b b i t )  came out  i n t o  t h e  pig.  The gas 
system w a s  s t i l l  a t  60 p s i  f 

They then  made a second at tempt  t o  push the  t o o l  down the  tube and hook 

a plastic r a b b i t .  This  time the  same t h i n g  happened, i .e.,  the  hooked 
material f e l l -  o f f  t h e  t o o l  while they paused t o  a l low the  induced 
a c t i v i t y  to  decay. They again a c t i v a t e d  the  gas  supply and attempted 
t o  c l e a r  the  tube with gas  pressure. men they opened the  gas valve 
t h i s  time-, a cons iderable  amount of d e b r i s  and dus t  was discharged i n t o  

t h e  open pig.  Some of  t h e  d e b r i s  and d u s t  sho t  up and out  of t he  open 
p i g  i n t o  the room. 

10:14 a.m. 
remained. 

Operator-2 and Supervisor-1 l e f t  t h e  r e a c t o r  room and HPS-1 

10:15 a.m. The p a r t i c u l a t e  monitor alarmed a t  about 1500 counts  per 

minute, rising quickly  and soon pegged at  the  t o p  of i ts  scale (see 
Exhib i t  111-1). The top  of t h e  p ig  read 80 mR/h on a por t ab le  monitor. 

m 

HPS-1 roped o f f  an area around the opening of TCR-5 and changed t h e  

p a r t i c u l a t e  monitor f i l t e r ,  removing 82 and i n s e r t i n g  #3. 

h - 
The H-1 Sec t ion  Leader monitored all three personnel as they '  ex i ted  and 
found t h a t  a l l  had s l i g h t l y  contaminated t he i r  personal  c lo thes .  Nose 
s w i p e s  were taken fran a l l  three. 

6 

OI 

- 
0 10:27 a.m. Supervisor-1 made an announcemenc over t h e  TA-2 publ ic  

address system t h a t  t he  r e a c t o r  roan w a s  c losed and no one was to  

e n t e r .  Temporary c l o t h i n g  was found f o r  Supervisor-1 , Operator-2, and 
HPS-1. 



10:52 a.m. A sheetmetal  worker showed up unexpectedly a t  the  e x i t  door 

from the  r e a c t o r  room. He had come through t h e  r eac to r  room a f t e r  
en te r ing  f r a n  the  north door where he has  been working wi th  an 
a s s i s t a n t  on a r e f r i q e r a t i o n  u n i t  f o r  an instrumentat ion t r a i l e r  
loca ted  ou t s ide  the r eac to r  room. He maintained t h a t  he had not heard 

I 

r 

t h e  announcement due to  the noise  from the  power t o o l s  he was using. 
He w a s  monitored and found to  have s l i g h t  contamination on h i s  shoes.  
The contamination was e a s i l y  washed o f f  with water. 

11:-00 a.m.. AGL and HPS-3 obtained r a d i a t i o n  warning s igns  from t h e  

r e a c t o r  room and posted and locked a l l  ou t s ide  access  doors t o  r eac to r  

row.  

11:30 a.m. Reactor was shu t  down because the  NURE system computer 
crashed and there weren' t  any o the r  experiments t o  run f o r  t he  day. 

11:34 a.m. H-1 obtained nose swipes from t h e  sheetmetal  worker. 

12:50 p.m. AGL and HPS-1 wearing r e s p i r a t o r s ,  gloves,  booties, and 

Anti-C c o v e r a l l s ,  en te red  the  r e a c t o r  room and took su r face  swipes and 

a i r  samples with t h e  g i r a f f e .  The a i r  samples read 0.35  mR/h on t h e  

south s i d e  of r e a c t o r  and 1.5 mR/h on the nor th  s i d e .  

13:15 p.m. AGL and HPS-2 discussed the  a d v i s a b i l i t y  of allowing the 

exhaust  f ans  i n  t h e  c e i l i n g  of t h e  r e a c t o r  room t o  remain i n  opera t ion .  
They decided to leave  them i n  opera t ion  because it would avoid a 

p o s s i b l e  accumulation of n a t u r a l  gas  and combustion products from the  
heaters i n  t h e  r e a c t o r  room (see Sec t ion  I I I . L . 4 ) .  

I 

13:32 p.m. The f i l t e r s  on the p a r t i c u l a t e  monitor were again changed. 

#3 was removed and 84 i n s e r t e d .  F i l t e r  83 read 70 mR/h  0 + Y .  Floor 
s w i p e s  were taken and they read 1, mR/h on the south s i d e  and up t o  15 
mR/h on t he  nor th  s i d e  a t  the sample d ischarge  poin t .  , 

13:40 p.m. The P-2 Group Leader had f i l t e r  #3 analyzed a t  Omega S i t e .  

A complex spectrum of a c t i v i t i e s  inc luding  rare e a r t h s  w a s  observed. 
No cobalt was found which was i n  agreement with t h e  recount of #1 by 

H-1 a t  t h e i r  TA-3 count labora tory .  



14:40 p.m. AGL and HPS-1 l i f t e d  t h e  l i d  from t h e  pig t o  look i n s i d e  
f o r  r a b b i t s .  They found only broken 'p ieces  and couldn ' t  es t imate  the  

quan t i ty .  These p ieces  were l a t e r  photographed in a hot c e l l  ( s e e  
Sec t ion  IV.C.2 and Fig. IV-5). Readings d i r e c t l y  over piq ( 1 '  from t h e  

samples) were 1.5 R/h B + Y  and 100 mR/h gamma. 

15:20 p.a.  

found 2 mR/h B+y and 5 mR/h B+y on the v e n t i l a t o r  f l a sh ing .  

HPS-2 made a survey of t h e  roof of t he  r e a c t o r '  room. H e  

17:OO p.m. Reactor Room and Control Room secured aga ins t  Witches and 

Goblins f o r  Halloween Night. 

F .  -on and 

The inc iden t  produced a i rbo rne  contamination which became su r face  

contamination as the  material settled out .  I n t e r n a l  exposures through 
brea th ing  t h e  material were poss ib le  during t h e  i n i t i a l  a t tempts  t o  I 

remove the r a b b i t s .  Resp i r a to r s  provided p ro tec t ion  for the  workers 
d u r i n g  the  time when the concent ra t ion  of a i rbo rne  r ad ioac t ive  material 

w a s  h ighes t .  Some external exposure would be expected from t h e  su r face  
contamination and from the irradiated samples. Low concent ra t ions  of 
a i rbo rne  r a d i o a c t i v i t y  were released to the  environment. A sheetmetal 

worker from an adjacent  area walked through t h e  contaminated area about 

30 minutes a f t e r  the  s p i l l ,  receLving a n e g l i g i b l e  exposure. 

Eighteen nose swipes were taken a t  var ious  times from t h e  seven 
i n d i v i d u a l s  i n  the area. The h ighes t  count was 4,468 dpm. This  

i n d i v i d u a l  s u b m i t t e d  a u r i n e  s a m p l e ;  however ,  no i n t e r n a l  
depos i t i on  could be detected. Complete r e s u l t s  are shown i n  
Exhib i t  111-2. The sheetmetal worker showed s l i g h t  contamination 
on the nose swipe (NDA on one s i d e  and 67 dpm on the o t h e r ) .  

The contamination on s u r f a c e s  produced contac t  dose r a t e s  up t o  2 
mR/h i n  soots .  The i r radiated samDles were c o l l e c t e d  in  a lead 



pig .  Dose rates a t  the opening i n  t h e  p i g  were 1-2 R/h. Based on 

t h e  d i f f e rence  between the  TLD d i s k s  read on November 2 and the  TLD 

badges read r o u t i n e l y  on October 30 (end of month) no ind iv idua l  
received more than  100 mrem i n  t h e  opera t ion .  The f i lm badge of 

t h e  sheetmetal worker showed no measurable exposure ( i . e . ,  < 50 

mrem). The sheetmetal worker’s s h o e s  were immedia t e ly  
decontaminated and returned t o  him. 

3 .  Airbarne; 
7 .  

> 
Airborne r ad ioac t ive  material was monitored on a continuous a i r  

p a r t i c u l a t e  monitor and c o l l e c t e d  by a g i r a f f e  sir sampler. The 

h ighes t  concent ra t ion  found was 2.8 x 10 u C i / m 3 . -  The p r i n c i p l e  
i so tope  found was 9.3 , h  1 5 2 m 1 E ~  f o r  which the  MPC is 3 x 

-8 

3 K i / m  . There is no evidence t h a t  sus ta ined  (15 minutes or  longer )  . 
p a r t i c u l a t e  concent ra t ions  ever  exceeded the MPC. 

4. Releases of  q i rbo rne  C- 

I -  
I d -- 

The r e a c t o r  room roof v e n t i l a t o r  f ans  continued t o  run throughout 
the i n c i d e n t .  Although the  p a r t i c u l a t e  concent ra t ions  would have 

been stratif ied with t h e  h ighes t  concent ra t ion  near  t he  floor’ and 
t h e  l o w e s t  c o n c e n t r a t i o n  near‘  t h e  r o o f  where t h e  v e n t i l a t o r  

openings were, the concent ra t ion  from t h e  mezzanine a i r  monitor was 
used to  estimate the release. Assuming an average combined a i r  

flow of 2,000 CFM, the release to  the atmosphere ou t s ide  t h e  

bu i ld ing  would be 39-9 p-Ci of 1 5 2 m 1 E ~ .  No a c t i v i t y  relatable t o  the  

inc iden t  was detect-@ by t h e  nea res t  samplers of the  environmental 
s u r v e i l l a n c e  network (see Sec t ion  I V - D ) .  

..- , 

- . I  
CIC 

QI 

G.  m r d  Ooeratinfz Procedures ( S m  
0 

Operating procedures have been w r i t t e n  f o r  t he  OWR. These include a 

chapter  on sample i r r a d i a t i o n  procedures. I n  add i t ion ,  there is a 
c o l l e c t i o n  of s p e c i f i c  SOPs f o r  ind iv idua l  opera t ions .  Pe r t inen t  
selected SOPs are: 



o "Standard Operating Procedure For Irradiating, Handling and Storage 
of Research Source Materials a t  TA-2," (Exhib i t  111-3); 

o "Standard Operating Procedure For CNC-11 Rabbi t  Tube a t  the  Omega 
- West Reactor; 

o "An Out l ine  of t h e  General Radiation Sa fe ty  Procedures and Controls 
i n  Current Use a t  Omega S i t e ; "  

o "Standard Operating Procedure For Zia C r a f t s  Personnel a t  t h e  m e s a  

West Reactor,  TA-2," (Exhib i t  1114); and 

o "Emergency P l a n s  f o r  Omega S i t e ,  TA-2" (Exhib i t  111-5). 

The SOP f o r  I r r a d i a t i n g ,  Handling and Storage of Research Source 
Materials a t  TA-2 does not  deal s p e c i f i c a l l y  wi th  o the r  than normal 
opera t ion .  Stuck samples, samples leak ing  contamination, contaminated 

r a b b i t  tubes ,  and vent ing  of contamination are deal t  wi th  a s  "rout ine" 
r equ i r ing  only the judgement of the  opera t ing  s t a f f .  For example, a 
HEPA f i l tered rece ive r  box is a v a i l a b l e  but  there is no procedure for 
its use. 

The SOP on I r r a d i a t i n g  Materials cal ls  f o r  c a l c u l a t i n g  the  appropr ia te  

a c t i v i t y  i n  a sample, approval of the 0- Supervisor  f o r  material t h a t  

decomposes when heated, and double containment f o r  powdered samples. 
The Sample I r r a d i a t i o n  Procedures (see Exhib i t  111-6) states t h a t  

cons ide ra t ion  of t h e  p o s s i b i l i t y  of spreading tox ic  or r ad ioac t ive  
contamination as  a r e s u l t  of f a i l u r e  of t h e  sample conta iner  may 
e l imina te  i r r a d i a t i o n  of c e r t a i n  materials t h a t  are s e l f  heat ing such 
as high cross s e c t i o n  a emitters. 

ENGJ) sends a copy of t he  SOP f o r  Zia Crafts along with every work 
orde r  from P-2. In t h i s  i n s t ance  it was not communicated to  e i ther  t h e  

sheetmetal worker or h i s  superv isor .  

I 



Although t h e  kuergency Plan for Omega S i t e ,  TA-2, is n o t  designated as 

an SOP, it serves  the  funct ion of an SOP. The Emergency Plan for a 
"Minor Incident"  has  t h e  following s t eps :  

1.  s h u t  down r e a c t o r  i f  necessary or desirable;  

2. set up i n i t i a l  check poin t  a t  c o n t r o l  rooms or o the r  appropr ia te  
l oca t ion ;  seal o t h e r  dfjors as necessary;  

3. restrict access to  a f f e c t e d  areas t o  needed persons with proper 
equipment and c lo th ing ;  

4-9. Other s t e p s  not  germane in t h i s  i n c i d e n t .  

A "Minor Inc ident"  is defined as "An occurrence involving a minor 
hazard confined t o  a po r t ion  of  t h e  si te." 

A l l  v i s i t o r s  must check-in wi th  the group s e c r e t a r y  according t o  the  

posted requirement. The reactor c o n t r o l  room serves as a check poin t  
f o r  c o n t r o l l i n g  access to  r a d i a t i o n  areas and to  equipment assoc ia ted  
wi th  r e a c t o r  opera t ion .  The c o n t r o l  po in t  is not  unique, however, i n  
t h a t  access can be gained t o  t h e  same areas ( inc luding  the  r eac to r  room 

i t s e l f )  through a normally-locked g a t e  i n  t he  chain l i n k  fence which is  

sometimes temporar i ly  l e f t  open. These areas are shown i n  Figure 

111-3. All staff members i n  P-2, t h e  group o f f i c e ,  and the  c o n t r o l  
room ope ra to r  have keys to  unlock t h e  g a t e .  Someone needing t o  br ing 
v e h i c l e s  or equipment i n t o  t he  area through t h e  locked g a t e  w i l l  go t o  
the c o n t r o l  room and ask t o  have the gate opened or t o  borrow t h e  key. 

After ga in ing  admittance,  t he  key is re turned  .to the c o n t r o l  room and 
t h e  g a t e  is either locked, c losed  and l e f t  uniocked, or l e f t  open a s  
long as needed. 

The only system t o  keep track of who or how many persons have been 

admitted or when they leave  is the  requirement t o  monitor hands and 



I. 

-. - . .  

f e e t  and have t o o l s  and m a t e r i a l s  monitored before leaving.  The 
requirement i s  w e l l  posted.  The hand and foo t  monitor is located i n  
t h e  c o n t r o l  room. Th i s  provides a measure of accoun tab i l i t y  for 
personnel  depar tures .  

I 

Outgfde Userg 

The OUR Sample I r r a d i a t i o n  Procedures state: (see Exhibi t  111-6) 

“Samples  w i l l  n o r m a l l y  be  i n s e r t e d  and removed from OWR 

f a c i l i t i e s  by the  OWR S h i f t  Supervisor  on duty.  The Supervisor 
may au tho r i ze  i n s e r t i o n  or removal by o t h e r  P-2 s t a f f  members 

when he judges the opera t ion  t o  be  s a f e .  Such au tho r i za t ion  
must be s p e c i f i c  f o r  each ind iv idua l  sample. 

“Under c e r t a i n  cond i t ions  ( l a r g e  numbers of samples with very 

low a c t i v a t i o n ) ,  personnel o the r  than P-2 staff members may be 

allowed t o  i n s e r t  and remove samples i n  t he  thermal column 
r a b b i t .  The O p e r a t i o n s ,  S u p e r v i s o r  must a u t h o r i z e  each 

ind iv idua l  sample.” 

This  procedure is followed i n  genera l .  Approval of each ind iv idua l  
sample depends on accuracy of  t he  information provided by the  user  on 
t h e  I r r a d i a t i o n  Request Form. 

I n  t h e  i n c i d e n t  under i n v e s t i g a t i o n  here ,  t h e  sample was prepared by a 

UNM graduate  s tuden t  working with CNC-11 and submitted t o  P-2 for 
i r r a d i a t i o n .  The d e s c r i p t i o n  of t h e  sample was simply “RxW(rocks) (see 
Exhib i t  111-7). It was not questioned by P-2 because rocks are a very 
common sample. 

J .  p-3 S a f e t v  Or- 

P-2. conducts an a c t i v e  s a f e t y  proqram which is monitored by seve ra l  
o rgan iza t iona l  units. Reactor s a f e t y  and r ad io log ica l  s a f e t y  are 
s t r o n g l y  emphasized. P;n o u t l i n e  of t he  genera l  r a d i a t i o n  s a f e t y  



procedures and c o n t r o l s  i n  cu r ren t  use a t  Omega S i t e  is presented i n  

P-2 SOP-10, updated A p r i l  16, 1979. P-2 is sub jec t  t o  the  Radiological  
Sa fe ty  Procedures f o r  P-Division which were l a s t  updated in A p r i l ,  

1978. 

The group has an appointed Radiation Safe ty  Off icer  whose p r i n c i p a l  

d u t i e s  are to se rve  on t h e  P-Division Radiation Safe ty  Committee, he lp  
prepare P-2 SOPS r e l a t i n g  t o  r a d i a t i o n  s a f e t y ,  and m a i n t a i n  an 

inventory of long-lived r ad ioac t ive  sources .  

An H-1 Health Physics Surveyor is assigned f u l l  time t o  P-2. He is 
expected t o  be cognizant  of t he  genera l  r a d i a t i o n  and contamination 
cond i t ions  throughout TA-2 and to  keep both the  P-2 and H-1 supervisory 
staff informed of  any s i g n i f i c a n t  changes i n  these condi t ions.  He 
r o u t i n e l y  monitors a l l  experimental  a c t i v i t i e s  a t  t h e  s i te  t h a t  involve 

p o t e n t i a l  r a d i a t i o n  hazards  and g ives  advice on r ad ia t ion  s a f e t y  
p r o c e d u r e s .  H e  is r e s p o n s i b l e  f o r  p r o v i d i n g  p o r t a b l e  r a d i a t i o n  

instruments  t h a t  are i n  working condi t ion .  He a l s o  maintains  var ious  
r a d i a t i o n  records f o r  t h e  s i t e ,  i n c l u d i n g  data  on sh ipmen t s  o f  
r a d i o a c t i v e  materials ou t  of TA-2. A detai led desc r ip t ion  of t h e  
Health Physics  Sumreyorls d u t i e s  appears  i n  a document issued by the  

H-1 Group Office e n t i t l e d  n I n s t r u c t i o n  f o r  Routine Health Physics 

A c t i v i t i e s  a t  the  Omega Research Reactor ,  TA-2." 

Sa fe ty  meeting arrangements are t h e  r e s p o n s i b i l i t y  of the  P-2 Group 
Leader. I n  a c c o r d a n c e  w i t h  P -Div i s ion  r u l e s ,  P-2 h o l d s ,  or 
p a r t i c i p a t e s  i n ,  a t  least four group or d i v i s i o n a l  s a f e t y  meetings p e r  

year .  S ince  August 1979, i nd iv idua l  group meetings are to  be held i n  
J u n e  and December, and combined m e e t i n g s  be h e l d  i n  March and 
September. The most r ecen t  group safety meeting, which deal t  with f i r e  
s a f e t y ,  w a s  held October 11, 1979. The most recent  combined meeting, 

concerned wi th  defens ive  d r i v i n g ,  was h e l d  August 4 ,  1979. Previous 
m e e t i n g s  have  d e a l t  w i t h  a wide  v a r i e t y  o f  t o p i c s ,  i n c l u d i n q  
g a s - c y l i n d e r  h a z a r d s ,  h a z a r d o u s  c h e m i c a l s ,  v e n t i l a t i o n  h a z a r d s ,  
e l e c t r i c a l  s a f e t y ,  waste d i sposa l ,  and emergency procedures. 



h 

The s i te  emergency procedures were last updated i n  December, 1977. 
These p r o c e d u r e s  i n c l u d e  c h e c k - l i s t s  f o r  b o t h  minor and major  
emergencies. As p a r t  of P-2's emergency procedures t r a i n i n g ,  a s i t e  
evacuat ion d r i l l  is conducted annual ly .  The las t  such d r i l l  was held 
November 22, 1978. 

1 

Inspec t ions  of Omega S i t e  for p o t e n t i a l  s a f e t y  hazards  a r e  made 

p e r i o d i c a l l y  by i n d i v i d u a l s  from H - 1 ,  H-3, H-5, and P -Div i s ion  
Engineering. Resul t s  o f  :'--sse inspec t ions  are - usua l ly  t ransmi t ted  t o  
t h e  P-2 Group Leader by: memo, and items of genera l  i n t e r e s t  a r e  

d iscussed  a t  a subsequent group s a f e t y  meeting. The ' P-Division 
Radiat ion Safe ty  Committee also inspec t s  t h e  s i t e  approximately once a 

year  looking for ways t o  reduce personnel exposure and eliminate 
p o t e n t i a l  r a d i a t i o n  hazards.  

, 

3 

Reactor s a f e t y  a t  Omega S i t e  is overseen by the OWR Committee, the  LASL 

Reactor Safe ty  Cormnittee, and the  Operat ional  Safe ty  Divis ion of t h e  

Albuquerque Off ice  of the DOE. The OWR Committee is composed of  t h e  

P-2 Group Leader, who acts as chairman, and a t  least two sen io r  LASL 

S t a f f  Members. OWR Committee review and approval is required f o r  the  
f 0 l lowing : 

o Proposed changes i n  t h e  reactor s a f e t y  system o r  any major 

reactor ccmponents, system, or subsystem. 

o Proposed experiments o r  sample i r r a d i a t i o n s  which might e f f e c t  
, t h e  s a f e t y  of t'. teactor, i n t e r f e r e  wi th  o the r  uses of t h e  

reactor ,  o r  whizi; c o u l d  r e s u l t  i n  a p p r e c i a b l e  r a d i o a c t i v e  
contamination of t he  r e a c t o r  or r e a c t o r  s i te .  

o A l l  "in-core," long-term, or major beam-port experiments. 

o Changes i n  t h e  c o n t r o l  rods or the  r e a c t o r  core  load&. 

o Examination and c e r t i f i c a t i o n  of new Supervisors  and Operators.  

o Revision of the  OWR Opera t ing  Procedures. 



The OWR Committee has formal meetings a t  approximately two-month 
i n t e r v a l s .  It has  met 15 times i n  t h e  past two years, cons i s t en t  w i t h  

its c h a r t e r ,  which s p e c i f i e s  s i x  meetings p e r  year .  All approvals  by 
t h e  OUR Committee must be by unanimous vote;  i f  unanimous agreement 
cannot be reached on a ques t ion ,  t h e  matter is r e f e r r e d  t o  the  LASL 

Reactor Sa fe ty  Committee (RSC). 

The 5-man Reactor Safe ty  Committee, appointed by t h e  Di rec to r ,  is 

respons ib le  f o r  reviewing and approving any proposed reactor-system 
changes t h a t  s i g n i f i c a n t l y  affect r e a c t o r  s a f e t y ,  and all experiments 

or i r r a d i a t i o n  tha t  present  unlque, s i g n i f i c a n t  s a f e t y  quest ions.  This 
committee conducts an annual review of  OUR opera t ions .  The most recent  

such review w a s  he ld  December 14,  1978. 

The Operat ional  Sa fe ty  Divis ion (OSD) of ALO is respons ib le  for 
i n su r ing  t h a t  t h e  OUR is operated according t o  Manual Chapter 0540. A. 
team from OSD v i s i t s  t h e  r e a c t o r  a t  approximately two month i n t e r v a l s  

and an in-depth formal survey is made annual ly .  The last  formal survey 
was made November 27-30, 1978. The i n spec t ion  team repor t  ( 1 1  pages 

long) made no formal recommendations concerning OUR opera t ions .  

Cons is ten t  with t h e  requirements of  Manual Chapter 0540, a series of 
t r a i n i n g  classes is given to  t h e  OUR crew each yea r ,  followed by o r a l  
and w r i t t e n  examinations on t h e  material presented.  These c l a s s e s  are 

organized by t h e  P-2 Ass i s t an t  Group Leader i n  charge of r e a c t o r  
opera t ions .  The test  r e s u l t s  are made a v a i l a b l e  t o  t h e  OSD in spec to r s .  

The OUR Supervisor  (Supervisor  1)  i n  charge a t  t he  time of  the inc ident  
h a s  been employed by LASL for the p a s t  25 yea r s ,  w i t h  t he  exception of 
two y e a r s  s p e n t  I n  Washington D . C . ,  w i t h  t h e  AEC D i v i s i o n  o f  
R e g u l a t i o n .  He h o l d s  a B.S. d e g r e e  i n  M e c h a n i c a l / A e r o n a u t i c a l  
Engineering and an H.S. degree i n  Nuclear Engineering. H e  has  been an 
OUR S u p e r v i s o r  s i n c e  1965, and d u r i n g  t h i s  p e r i o d  most of t h e  

mechanical engineer ing problems assoc ia ted  with the r e a c t o r  opera t ion  



have been h i s  r e s p o n s i b i l i t y .  P r i o r  t o  jo in ing  P-2 he worked a s  an 
engineer  i n  GMX-Division, N-Division, and the  Engineering Department. 

The Ass i s t an t  Group Leader f o r  OWR Operations (AGL) was h i r e d  i n  t h i s  

capac i ty  by LASL 19 years ago. He holds B.S. and M.A. degrees i n  
Physics ,  and is a graduate  of t h e  Oak Ridge School of Reactor 
Technology. He had nine years of r e a c t o r  experience before  jo in ing  
LASL. His d u t i e s  inc lude  superv is ion ,  t r a i n i n g ,  and annual r e t r a i n i n g  
of t h e  OUR crew, p r e p z r a t i o n  o f  r e a c t o r  o p e r a t i n g  p r o c e d u r e s ,  
documentation of reactor opera t ing  h i s t o r y ,  and making sure  t h a t  the  

r e a c t o r  is operated i n  accordance with the formal OWR Technical 
S p e c i f i c a t i o n s .  

I 

Experimental Equipment IFac i l i t i es  Operator-2 was employed by LASL Group 
P-2 as an opera to r  t r a i n e e  on August 25, 1978. On t h e  b a s i s  of w r i t t e n  

and o r a l  exams taken after three months of  t r a i n i n g ,  he was c e r t i f i e d  
as an OWR Operator by t h e  OUR Committee on November 21, 1978. H i s  

pr ior  t r a i n i n g  inc ludes  two years of c o l l e g e  which l ed  t o  an A.A.  

degree i n  Fores t ry  with an Engineering/Chemistry minor and s i x  years i n  

t h e  US Navy assigned t o  t h e  nuc lear  s h i p s .  He is a graduate  of t h e  

U.S. Navy Nuclear Power School and w a s  q u a l i f i e d  by t h e  navy as a 

I Reactor Operator ,  Electrical Operator,  Auxil iary E l e c t r i c i a n ,  and 
I n t e r i o r  Communications E l e c t r i c i a n .  4 

Experimental EquipmenWFaci l i t ies  Operator-1 was h i r e d  by Group P-2 as 

an opera to r  t r a i n e e  on May 30, 1979. Based on w r i t t e n  and o r a l  exams 
taken after n ine  weeks of  t r a i n i n g ,  he was c e r t i f i e d  as an OWR Operator 

OI by t h e  OUR Corn i t t ee  on August 3,  1979. He holds a B.S. deqree i n  

- l h  

Environmental Science Engineering with a Nuclear Engineering minor. 
Prior to jo in ing  LASL, he w a s  a r e a c t o r  opera tor  a t  the  Michigan Ford 
Research Reactor f o r  6-1/2 yea r s ,  the  l a s t  three years of which he was 

designated as Senior  Reactor Operator.  

OI 

- 
0 

- 
Health Physics  Surveyor,  Tec I1 (HPS-11, was h i r ed  by Group H-1 i n  
A p r i l  1979 t o  provide r o u t i n e  and emergency Radiation Safe ty  support  t o  
t h e  OWR F a c i l i t y  and the ope ra t ions  and experimental  e f f o r t s  a t  TA-2 



(Omega S i t e ) .  He holds  a BS degree i n  Wi ld l i f e  Manaqement/Aquatic 

Ecology from U t a h  S t a t e .  During h i s  six y e a r  m i l i t a r y  ca ree r  he 
received i n s t r u c t i o n  i n  chemistry,  physics ,  heat t r a n s f e r  and f l u i d  
flow, r e a c t o r  p r i n c i p l e s  and e l e c t r i c a l  theory.  He graduated 4 t h  out  
of 110 from Nuclear Prototype Training School a t  A 1 W  ( C a r r i e r  Reactor 
Pro to type) ,  Idaho Fal ls ,  Idaho and graduated 1 s t  i n  a c l a s s  of 15 from 
Engineering Laboratory Technician (ELT) School,  same s i te .  

H i s  previous work experience- before  jo in ing  LASL included: 

m: January,  1976 t o  February, 1979 - USS Nimitz. Worked upward 

from ELT t o  Group Supervisor ,  Reactor Labora tor ies  Divis ion,  t o  Leading 
Div is iona l  P e t t y  Of f i ce r  Reactor Training Divis ion.  Latter pos i t ion :  
Responsible f o r  coord ina t ion  of t r i a n i n g  e f f o r t s  i n  a l l  f i v e  areas o f  
s tudy  - Mechanical, E l e c t r j c a l ,  E lec t ron ic s ,  Chemistry and Radiological  
Controls.  D i rec t ly  respons ib le  for t r a i n i n g  newly reported Reactor and 
Engineering personnel ,  both o f f i c e r  and e n l i s t e d ,  i n  Chemistry and 
Radiological  .Control.  

0 

1 .  wit Tubes Mechzuajdm 
.? 

The plastic (or metal) r a b b i t  con ta ine r s  are hand-loaded i n t o  
aluminum tubes  which lead i n t o  the neutron f l u x  region. TCR-5 is  

thermal column ' rabbi t  system 1N. A gas  l i n e  is then attached t o  a 
f i t t i n g  on t h e  aluminum tube and gas pressure  appl ied t o  fo rce  the  

con ta ine r  to  move r ap id ly  toward t h e  end of t h e  aluminum tube .  The 
c o n t a i n e r s  can bounce back seve ra l  inches unless  gas pressure  is 
k e p t  on a second or more. A polyethylene rod is sometimes used t o  
make sure t he  r a b b i t  is  as f a r  i n  as it can go. 

- 

The aluminum tube h a s  a gas  r e t u r n  tube of 1/4" diameter t o  allow 

E$ther C02 or helium a t  about 20 lbs/cm2 is 
normally used with PRV con t ro l .  G?S pressure  is placed on the 114" 

diameter tube for removal of  the conta iners .  A p l a s t i c  tube i s  

c 'gas to  escape. 
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a t tached  t o  the 1/2" t u b e  which fo rces  t h e  sample t o  f a l l  i n t o  an 

open lead p ig .  

The two aluminum tubes  spiral  i n t o  the  r eac to r  through t h e  s h i e l d  

and g raph i t e  reg ions  to  avoid direct  streaming of neutrons and 
gamma rays  t o  t h e ' o u t s i d e  of  t h e  r eac to r  s h i e l d .  Schematics of the  

mechanical system are shown i n  Figures  111-9 and 111-10. 

Double containment is normally used f o r  any powdered or v o l a t i l e  
material which is to be irradiated i n  a r a b b i t  system ( s e e  Fig.  

111-6). The i nne r  or f i r s t  containment is a polyethylene v i a l  
un le s s  high heat genera t ion  or p o t e n t i a l l y  hazardous material is . 
involved, '  i n  which case sea led  quar tz  is  requi red .  The small 
plastic v i a l s -  have about a 0.25 cm' capac i ty  and are of two types.  

CNC-11 had used only the  first type  until August 1979. The second 
type had been by o t h e r s  a t  OWR s i n c e  1975 but  was used f o r  t h e  

f i r s t  time by CNC-11 in'TCR-5, October 10. There were no ava i l ab le  

data on the temperature dependent (or dens i ty )  characteristics of 

the polyethylene f o r  these con ta ine r s .  A rup ture  of these inner  

capsules  would not  allow release of material a t  the r eac to r  s i t e  i f  

the o u t e r  con ta ine r  remained i n t a c t ,  but good inner  con ta ine r s  are 

important to the user  who normally e x t r a c t s  the inner  capsule  f o r  
subsequent countin#. 

The o u t e r  con ta ine r s ,  r a b b i t s ,  are made i n  CMB-6 using h igh  

dens i ty /h igh  temperature material [BMBSO40 Marlex High Density 
Polyethylene purchased from the Plastic Se rv ices  Divis ion of t he  

P h i l l i p s  Petroleum Company (see References 1 and 211. This  

material is classed as ASTM type I11 f o r  which the  s p e c i f i c a t i o n s  
are : 

BMB.5040 ASTM TvDe LLI 
0.950 dens i ty  0.941 - 0.959 

- 260°F (113 - 1 2 7 O C )  so f t en ing  temp. 23 5 



The Marlex material was tested and q u a l i f i e d  f o r  u3e i n  the  thermal 

column by a series of i r r a d i a t i o n s  t h a t  allowed observa t ion  of t h e  

material response t o  inc reas ing  neutron f luence  l e v e l s .  

3. v 

The experimenter i n  t h i s  case normally uses  three of  the  inner  
v i a l s  and three chrmi'um wire f luence  monitors which are all 
i n s e r t e d  i n  t h e  o u t e r  , , x t a i n e r .  To reduce shock and i so la te  the  

t h r e e  v i a l /w i re  sample's,' qua r t z  wool is packed above each of t h e  

t h r e e  samples. Two o u t e r  c o n t a i n e r s  were i r r ad ia t sd  toge ther .  The 

first r a b b i t  i n s e r t e d  (number 0204) contained two samples o f  
f l u o r i t e  and one of  r e fe rence  material (REL-4, Spex I n d u s t r i e s  o f  

, 

Metuchen, New Je r sey )  and three'chromium wires. The REL-4 Standard 
is L i  CO w i t h  5 ppm rare e a r t h s .  The second r a b b i t  (number 2077) 

had t h r e e  c l a y  samples each with a chromium wire. 
2 3  

The reactor room is & a containment i n  t h e  usua l  sense.  The 
b u i l d i n g  dates back t o  t h e  l a t e  1940s  and was o r i g i n a l l y  
cons t ruc ted  f o r  Clementine.' There are two opera t ing  fans  i n  t he  

roof  j u s t  above the r e a c t o r  s t r u c t u r e ;  they have a capac i ty  of  
about 1500 cfm each and usua l ly  ope ra t e  cont inuously.  These f ans  
can be turned off' at t h e  console  i f  desired. 

The thermal column is connected t o  an exhaust stack system as 

mentioned i n  Sec t ion  1 I I . D  which produces a small a i r  flow designed 
t o  exhaust  r a d i o a c t i v e  gases ,  e s p e c i a l l y  4 1 A r .  , 

The heating of t h e  room is by means of n a t u r a l  gas  flame heaters 

loca ted  some twenty feet above t h e  f l o o r .  These h e a t e r s  have had 

'Clementine was a f a s t  r e a c t o r  fue led  by plutonium and cooled by mercury. 



an un fo r tuna te  h i s t o r y  of o p e r a t i o n a l  problems and have requi red  

cons ide rab le  maintenance and redes ign  i n  t h e  past .  The ope ra t ing  
group is, t h e r e f o r e ,  r e l u c t a n t  t o  t u r n  o f f  t h e  v e n t i l a t o r s  f o r  f e a r  
of the accumulation of  noxious and/or flammable gases .  There is 

n o t  now any i n d i c a t i o n  t h a t  these h e a t e r s  are malfunctioning (see 

Exh ib i t  111-8) but  they  are not  a g e n e r a l l y  recommended type of  
heating f o r  t h i s  a l t i t u d e  and would no t  appear appropr i a t e  f o r  a 
r e a c t o r  environment. It is p o s s i b l e  but  not  convenient t o  tu rn  o f f  
t h e  gas l i n e  a t  t h e  rear of the  bu i ld ing  should t h i s  be necessary 
i n  an emergency or seve re  contamination s i t u a t i o n .  



ANALYSIS 

The Board made an a n a l y s i s  of t h e  events  and causa l  f a c t o r s  r e l a t e d  t o  

t h i s  i nc iden t ,  Fig. IV-1. Some of the  events  or causa l  f a c t o r s  t h a t  

con t r ibu ted  t o  t h i s  i nc iden t  were: 

1. 

2. 

3 .  

4. 

5 .  

The SOP f o r  sample i r r a d i a t i o n  does not address the  a c t i o n  t o  be 

taken i n  case  of unusual circumstances.  No w r i t t e n  plan was 
prepared f o r  r e t r i e v a l  of  t h e  s tuck  r a b b i t .  I f  t h i s  had been done, 

the chances of an area s p i l l  and r a d i a t i o n  exposure would have been 
reduced. 

If t h e  requirements in the emergency plan regarding post ing and 

secur ing  t h e  r e a c t o r  room i n  case of a spill had been accomplished, 
t h e  sheetmetal worker would not  have walked through the contami- 
nated area. The PA couldn ' t  be heard or understood clearly by 
persons o u t s i d e  using power equipment and there is no v i s u a l  
i n d i c a t i o n  such as a f l a s h i n g  l i g h t .  

An incomplete d e s c r i p t i o n  of sample aaterials on the  i r r a d i a t i o n  

reques t  and t h e  l ack  of a c l o s e  review of t h e  sample materials by 

t h e  OWR supe rv i so r s  allowed t h e  LiZC03/rare earth s tandard t o  be 

introduced for i r r a d f a t i o n .  
a 

There was not  a l o c a l  program t o  thoroughly eva lua te  and qua l i fy  . 

t h e  i n n e r  v i a l  c o n t a i n e r s  f o r  u s e  i n  t h e  thermal column, 
p a r t i c u l a r l y  w i t h  r e s p e c t  t o  t h e i r  a b i l i t y  t o  w i t h s t a n d  t h e  

temperature i n  TCR-5. When some of t h e  inner  v i a l s  showed evidence 
of failure f O l l 0 W h g  exposure,  t h i s  fact was not  recognized by t h e  

experimenter as a p o t e n t i a l  problem and reported t o  the opera t ing  
g r o u p .  A p p a r e n t l y  t h e  c o n t a i n e r s  were b e i n g  exposed t o  
temperatures  near their  melt ing poin t  ( s e e  F i g .  I'J-2). 

The temperature i n  TCR-4 and TCR-5 had been measured previously.  
However, s ince  the temperature i n  each is a func t ion  of the  r eac to r  



power l e v e l ,  t h e  o p e r a t i n g  h i s t o r y ,  and poss ib ly  o t h e r  v a r i a b l e s ,  

t h e  measured temperatures  . do not  n e c e s s a r i l y  r ep resen t  t h e  maximum 
temperature  p o s s i b l e  (see Table  111-2, Sec t ion  III-3D). 

1 

6 .  After it was known t h a t  the  c o n t a i n e r  had been breached, d i scha rges  
from t h e  exposure tube  were no t  completely contained or d i r e c t e d  

through a f i l t e r .  More thorough preplanning and c o n s u l t a t i o n  w i t h  

' o t h e r s  might have r e s u l t e d  i n  a d e c i s i o n  t o  use t h e  HEPA f i l t e r .  

7 .  The o p e r a t i n g  experience with t h e  r a b b i t  system had been extremely 
good. No Marlex r a b b i t  had ever  s tuck  p r i o r  t o  t h i s  i n c i d e n t .  

T h i s  l e d  to  confidence i n  t h e  method and a s s o c i a t e d  equipment by 
o p e r a t i n g  personnel .  Even t h e  p re sen t  experimenter had completed 

170 s u c c e s s f u l  i r r a d i a t i o n s  i n  TCR-4/TCR-5. The consequences o f  
s l i g h t l y  d i f f e r e n t  samples and/or exposure cond i t ions  were not  

recognized. 

8. The o p e r a t i n g  personnel  are somewhat pressed t o  keep t h e  r e a c t o r  
o p e r a t i n g  and maintain a schedule  f o r  t h e  experimenters.  Th i s  

probably c o n t r i b u t e d  t o  t h e  d e c i s i o n  t o  a t tempt  t o  remove the  s tuck  
, r a b b i t  w i t h  t h e  r e a c t o r  o p e r a t i n g  a t  f u l l  power. 

9 .  There is no t  very  c l o s e  c o n t r o l  by the  ope ra t ing  personnel of 

v i s i t o r s  and m a i n t e n a n c e  w o r k e r s  i n  t h e  r e a c t o r  a r e a .  I n  
i\ p a r t i c u l a r ,  t h e  gate  is no t  always kept  locked dur inq  ope ra t ing  

F. hours. The r e a c t o r  o p e r a t o r  does not  know a t  a l l  times, w h i l e  t h e  

F - -  

r e a c t o r  is  running ,  who is i n  t he  c o n t r o l l e d  area and what they  are 

doing. If c l o s e r  c o n t r o l  of  access were maintained,  t h e  c o n t r o l  
system might 

d u r i n g  minor 
QI 

8c 

B. Channe An- - 
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A review of t h e  

provide a t ime ly  reminder t o  secu re  a l l  involved areas 

i n c i d e n t s .  

c i rcumstances and c o n d i t i o n s  e x i s t i n g  p r i o r  t o  t h e  

i n c i d e n t  ind ica te  t ha t  four  changes, two i n  t h e  equipment, one i n  t h e  

procedure,  and one i n  personnel  may have played a r o l e  i n  t he  even t s  

- 34 - 



l ead ing  t o  t h e  i n c i d e n t s .  One of  t h e  changes i n  equipaent  was t h e  use 

of t h e  second type  of i n n e r  v i a l  for 8 h exposures i n  TCR-5 (see Fig .  
111-6).  T h i s  type  of c o n t a i n e r  responded d i f f e r e n t l y  t o  heat than t h e  

i n n e r  c o n t a i n e r s  prev ious ly  used. Both ' types  of  c o n t a i n e r s  had been 
used for many exposures  i n  i r r a d i a t i o n  p o r t s  TCR-4 and TCR-5, but  
r e c e n t l y  some have shown d i s t o r t i o n  bu t  no c o l l a p s e  (see Fig .  IV-2). 
Another change was t h e  use of L i  CO wi th  rare ear ths  as a s tandard ,  2 3  
which was b e i n g  exposed p o s s i b l y  for t h e  f i r s t  time i n  TCR-5 i n  t h e  

second t y p e  of v i a l .  The v i a l s  would have been close t o  mel t ing  a t  t h e  

TCR-5 temperature  of 112°C. The heat genera ted  i n  the  L i  CO ( 2, 1 watt 

power) could have increased  t h e  temperature  enough t o  compromise t h e  

c o n t a i n e r .  The L i  CO s p i l l e d  on t h e  i n s i d e  of t h e  r a b b i t  may then 2 3  
have hea ted  the  r a b b i t  wall  s u f f i c i e n t l y  t o  cause it  t o  s t i c k  t o  t h e  

aluminum exposure tube .  

2 3  

Over a per iod  of s e v e r a l  y e a r s ,  t h e  procedure r e q u i r i n g  c l o s e  review of 

each sample' submitted for i r r a d i a t i o n  was changed t o  one of reviewing 
and approving c a t e g o r i e s  of samples.  This  change came about because of 

t h e  large number of similar samples, such as soil o r  rocks being 
i r r a d i a t e d  by some programs. It became i m p r a c t i c a l  for t h e  s u p e r v i s o r s  
t o  review and a u t h o r i z e  each i n d i v i d u a l  sample. 

Personnel changes mus t  be  considered commonplace i n  research programs 

involv ing  o u t s i d e  use r s .  Such coopera t ive  programs draw on a v a r i e t y  
of exper imenters  who have both s h o r t  and long term experimental  
programs. The experimenter  whose samples were involved i n  t h i s  

i n c i d e n t  had been submi t t ing  samples f o r  about 3 months and had 170 
s u c c e s s f u l  i r r a d i a t i o n s  p r i o r  to  t h i s .  

C. Mat eriala * 

0 
Because there was no obvious cause fo r  t h e  r a b b i t  t o  be stuck, a 

thorough i n v e s t i g a t i o n  of t he  con ta ine r  materials and samples  involved 
was pursued i n  search o f  p o s s i b l e  causes .  The q u e s t i o n s  asked involved 

t h e  p r o p e r t i e s  of t h e  sample material and t h e  s t a b i l i t y  of  c o n t a i n e r s  

under t h e  cond i t ions  of temperature  and i r r a d i a t i o n  as found i n  TCR-5. 

- 30 - 



The opera t ion  and design of  t h e  r a b b i t  system were inves t iga t ed  , a s  

well. 

1 .  R a b b i t  Svstegl 

The r a b b i t  system c o n s i s t s  of one h a l f  i nch  I D  aluminum tubing in 
which the hollow polyethylene c y l i n d e r s  ( r a b b i t s )  bear ing samples 

are moved by gas  pressure .  A 114" aluminum tube connected a t  t h e  

inne r  end of t h e  t u b e \ s e r v e s  as t he  exhaust yent  when a r a b b i t  i s  
being sent  i n  and t f e .  gas supply l i n e  when a r a b b i t  is being 
returned.  The gas sdpply is He (or  C02)  a t  10-20 p s i .  Helium was 

being used i n  TCR-5 on 10-31-79. E l e c t r i c a l l y  operated va lves  
c o n t r o l  the a v a i l a b i l i t y  of  gas  a t  a given r a b b i t  tube (see Fig.  
111-5 1. 

The qas  supply funct ioned s a t i s f a c t o r i l y  i n  t h i s  i nc iden t .  There 
i s  no reason t o  b e l i e v e  t h a t  i m p u r i t i e s  i n  t h e  he l ium or 

I 

condensates  such as ice c r y s t a l s  were formed i n  the  supply tubing.  
The va lves  opened and c losed  on command. 

I 

The i n s i d e  diameter  of t h e  aluminum tube is  0.495 inches  and the 

o u t s i d e  diameter  of t h e  polyethylene con ta ine r  is 0.475 inches a t  

room temperature .  The c o e f f i c i e n t  of  expansion is s p e c i f i e d  t o  be  

1.3 x per  Co, 90 a t  l l O . ° C  t h e  temperature rise would expand 
t h e  polyethylene by 7 m i l s .  Thus, the room temperature c learance  
of 20 m i l s  would decrease  t o  about 13 m i l s  a t  llO°C. This  is small 
but probably adequate for a c l ean  system. 

Temperature cond i t ions  a t  t he  i r r a d i a t i o n  end of t h e  tube are not  
accu ra t e ly  known. They have been aeasured once and the  r e s u l t s  are 
included i n  Table 111-2. Rabbit  TCR-4 showed 107OC and TCR-5 

showed 112OC. TCR-4 and TCR-5 occupy s t r i n g e r s  with a common 

c e n t e r l i n e  i n  the thermal column. They are inserted from oppos i te  
s i d e s  of the thermal column. The ends are i n  c l o s e  proximity a t  

t he  c e n t e r  of t he  thermal column (see Fig. 111-8). There is no 
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0 obvious reason why there should be a 5 C d i f f e rence  i n  temperature. 

There is a s l i g h t  e x t e r n a l  d i f f e r e n c e  between t h e  two i n  t h a t  TCR-4 
ven t s  t o  t h e  room atmosphere and TCR-5 vents  t o  t h e  NURE vent 
system. TCR-5 has a manual shut-off valve i n  t h e  exhaust allowing 
t h e  exhaust t o  be i s o l a t e d  from the vents .  Th i s  was done because 
t h e  h igher  pressures  used by t h e  NURE system would tend t o  
p r e s s u r i z e  t h e  exhaust of  TCR-5 and move the  r a b b i t s  ou t  s l i g h t l y .  
A small gas flow through TCR-4 might account f o r  its lower 
t e m p e r a t u r e ;  however ,  t h e  f l o w  i n  TCR-4 was t e s t e d  l a t e r  

(mid-November) and found t o  be zero.  

The r e a c t o r  was no t  operated on November 1 or 2 w h i l e  t h e  OWR s ta f f  
made numerous a t tempts  to  e x t r a c t  the  s tuck  r a b b i t .  Spec ia l  t o o l s  
were made t h a t  included an auger ,  a d r i l l ,  a ' r o u t e r ,  and a' 

corkscrew. These t o o l s  were able to  f u r t h e r  break up the  s tuck  
r a b b i t  bu t  were not  able t o  completely clear the  tube.  The d r i l l  

passed e n t i r e l y  through the tube and ou t  t he  end; s t i l l  the  r a b b i t  

was s tuck .  F i n a l l y ,  t h e  corkscrew lodged so f i r m l y  t h a t  it broke 
o f f .  

I 
On November 5 ,  the e n t i r e  r a b b i t  tube assem$ly (TCR-5) was removed 

from the  OWR thermal column and t r ans fe rded  t o  a hot  cel l  f o r  
examination. Normal r e a c t o r  ope ra t ion  resumed. P r o f i l e  measure- 

ments were made of the  tube and it was c u t  open t o  examine what 

remained i n s i d e .  

Profilometer measurements of  a 21" s e c t i o n  of t he  1/2" r a b b i t  tube  
a t  t h e  inne r  end showed t h a t  the diameter was cons tan t  t o  wi th in  
0.001 i n c h .  T h i s  measurement  e l i m i n a t e s  b e n d i n g ,  c r i m p i n g ,  
warping, and sh r ink ing  of  the tube  as an explanat ion of t h e  

s t i c k i n g .  The measurement a l s o  shows t h a t  there was no extreme 
pressure  (as i n  an explosion)  generated i n  the  tube.  

Sec t ion ing  the  rabbi t  tube revealed a t  least h a l f  a r a b b i t  (w i th  

embedded corkscrew) remained (see Fig. IV-3) .  Some wrinkl ing of 



I 

t h e  su r face  of t he  Marlex was noted ind ica t ing  t h a t  it had been 

heated at some poin t .  The r a b b i t  t u b e  showed the  narks  l e f t  by the  
numerous t o o l s  but  provided no c l u e s  a s  t o  why the  r a b b i t  s tuck  

CF 

0 

(see Fig. IV-4). 

t h e  tube  b u t  it was not enough t o  account f o r  t h e  s t i c k i n g .  

A small amount of cor ros ion  was observed i n s i d e  

2. wit W e r  merial 

The plastic (marlex, :jolyethylene-butane copol -per )  ma te r i a l  used 

f o r  t h e  r a b b i t s  was subjec ted  t o  tests by CMB-6, UX-3, and UNM a t  
the reques t  of  t he  Board (see .Exhibits I V - 1 ,  IV-2, and IV-3). It 

w a s  concluded t h a t  sof ten inq  of t h i s  material begins a t  90°C, does 
no t  become s i g n i f i c a n t  u n t i l  115OC and becomes severe a t  125 C. 

Since t h e  previously measured temperature i n  TCR-5 was 112.5OC it  
is clear t h a t  t h e  plast ic  rabbi t s  had been running wi th in  1 2 O C  of  

t h e  l i m i t  f o r  s i g n i f i c a n t  d i s t o r t i o n  f o r  some time. Yet with about 
150. i r r a d i a t i o n s  pe r  year  i n  TCR-5 for 2 yea r s  t h e r e  had been no 
problem. Even if the  p las t ic  is sof tened  t o  the  poin t  where i t  
s t i c k s  to  metal surfaces '(125-130°C), t h e  t ack iness  is  known t o  

d i s a p p e a r  upon cooling. 

0 

The Board concluded t h a t  t h e  p r o p e r t i e s  of  Marlex could not  account 
f o r  the observed s t i ck ing  of t h e  r a b b i t .  However, t he  sof ten ing  i n  

combination with e i t h e r  some deforming fo rce  such as i n t e r n a l  
pressure  or a d d i t i o n a l  i n t e r n a l  hea t ing  could have. 

The polyethylene material of  the inne r  v i a l s  was subjec ted  t o  
similar testa by UNM and UX-3. The a c t u a l  type of  polyethylene 
used is not known. The tests show tha t  the sof ten ing  poin t  and 
melt ing poin t  are 2OoC below t h a t  of Marlex. Softening began t o  
occur a t  65OC and the  polyethylene was completely melted a t  115 C. 

This  is also evidenced by previous i r r a d i a 5 i o n s  i n  TCR-5 i n  which 
t h e  small v i a l s  have become severe ly  d i s t o r t e d  and bloated ( s e e  
Fig.  IV-2). These i n d i c a t e  both t h a t  t h e  temperatures are near t he  

melt ing poin t  of t h e  small v i a l s  and t h a t  there is sometimes 
i n t e r n a l  pressure generated i n  the  samples. The p a r t i c u l a r  samples 
where swel l ing  was observed were Li2C03 and CaC03. 

0 



3. 

The r a b b i t s  came out  i n  p ieces  and appeared t o  have sha t t e red  (see 

Fig.  IV-5 and IV-6); however, the  p ieces  were not unusually 
b r i t t l e .  The Board concluded t h a t  the  r a b b i t s  were broken up by 

t he  a t tempts  t o  d is lodge  them mechanically.  

The samples which were i d e n t i f i e d  on the  i r r a d i a t i o n  reques t  form 
simply as rocks were divided i n t o  th ree  samples i n  each of two 
r a b b i t s .  One r a b b i t  contained three powdered c l ay  samples t h e  

o t h e r  c o n t a i n e d  two powdered f l u o r i t e  s amples  and a l i t h i u m  
carbonate  s tandard.  

Clay is mostly Si02 and A 1 2 0 3  wi th  a g r e a t  v a r i e t y  of impur i t i e s .  
It usua l ly  a c t i v a t e s  only s l ight ly . .  Past experience does not show 
any i n d i c a t i o n  t h a t  t h e  c l a y  would be a source of unusual hea t ing  
or a c t i v a t i o n .  These samples are prepared by drying f o r  more than 
1 h a t  105-110°C and then s i ev ing  a t  100 mesh. I r r a d i a t i o n  i n  

TCR-5 a c t u a l l y  h e a t s  t h e  samples t o  a s l i g h t l y  higher  temperature 
f o r  asomewhat longer  time period.  

The f l u o r i t e  samples were minera ls  t ha t  are almost e n t i r e l y  c%lcium 
Some metals f l u o r i t e ,  CaP2 with some calcium carbonate ,  CaCO 

(Mn, Zn, Mg) s u b s t i t u t e  for t he  Ca and so do rare earth elements.  
It is the  tracing of these  rare earth elements t h a t  is one of the  
g o a l s  of the  experiment. These samples have not  given a problem i n  

t h e  p a s t ,  bu t  t h e  contamination on the  f i l t e r s  showed rare e a r t h  
a c t i v i t y  t h a t  could be i n  p a r t  a t t r i b u t e d  t o  t h e  f l u o r i t e s .  These 

samples are dr ied and s ieved i n  the same way as t h e  c l ays .  

3' 

The s tandard  was 50 ppm of t h e  rare e a r t h  elements i n  a l i t h i u m  

carbonate ,  L i  CO matrix. This  w a s  only t h e  four th  time tha t  t h e  
Li2C03 s tandard  had been irradiated i n  the  TCR-4/TCR-5 r a b b i t  

2 3  

tubes.  A previous i r r a d i a t i o n  on 10-16-79 i n  TCR-4 r e s u l t e d  i n  a 
s l i g h t  change (deformation) i n  t h e  new small polyethylene v i a l  but 

nothing to  cause concern. A photograph of t h e  v i a l  is Fiq. IV-2. 



I 

A l i k e  i r r a d i a t i o n  on 10-10-79 i n '  TCR-5 produced a severe ly  

d i s t o r t e d  v i a l  also shown i n  Fig. I'J-2. The L i  CO is dr ied  as 
p a r t  of ' sample p repa ra t ion  before  i r r a d i a t i o n .  

2 3  

Later a n a l y s i s  showed t h a t  t h e  a c t i v a t i o n  of the wire f l u x  monitors 
was as would be  expected for a 8 h i r r a d i a t i o n  i n  TCR-5 correc ted  
fo r  the a d d i t i o n a l  time the r e a c t o r  was run the  next  day (see 

Exhib i t  IV-4). The a c t i v i t y  seen on. t he  r a b b i t  fragments was 
s i m i l a r  to t h a t  found on t h e  f loor swipes and a i r  samples and 
showed a complex spectrum a t t r i b u t a b l e  t o  rare earths as would have 
been characteristic o f  t h e  L i  CO /rare earth s tandard;  2 3  

A poss ib l e  explana t ion  of  t h e  s t i c k i n g  event is t h a t  a t  t h i s  

ambient temperature  the approximately 1 watt of power generated by 
t h e  L i ( n , a ) T  r e a c t i o n  i n  t h e  s tandard  was enough t o  so f t en  and 

d i s t o r t  the i n n e r  v i a l  to  t h e  po in t  o f  rup tur ing .  The L i 2 C 0 3  and 
g a s  liberated dur ing  i r r a d i a t i o n  could have bu r s t  t h e  small v i a l . .  

Assuming t h i s  event  :was e n e r g e t i c  enough to  pop' the  l i d  of the  

r a b b i t  t he  s p i l l e d  con ten t s  could have jammed the  r a b b i t  i n  place 

when gas  pressure  w a s  appl ied .  A l t e rna t ive ly ,  the Li2C03 could 
have caused enough l o c a l  hea t ing  a t  t h e  wall (Marlex) of the  r a b b i t  

to d i s t o r t  and breach t h e  r a b b i t  causing it t o  st ick.  
- %  - 

D. PergpnnelEXpqgJU.es m t i v e  i\ 

h - The p e r s o n n e l  e x p o s u r e s  b o t h  i n t e r n a l  and e x t e r n a l ,  t h e  area 

contaminat ion and releases of r a d i o a c t i v e  material were evaluated 
' through the direct measurements t h a t  were made of each. Personnel 
e x t e r n a l  exposures  came from T U  measurements o f  the r egu la r  badges and 

05 

s p e c i a l  d i s k s  worn by t h e  i n d i v i d u a l s  involved. I n t e r n a l  exposure was - from u r i n e  assay of the  one i n d i v i d u a l  showing a p o s i t i v e  nose swipe. 

0 Surface  and a i rbo rne  contamination were measured by swipes and a i r  
f i l t e r  count ing (see Exhibit  111-2). Environmental releases were not  
detectable by the  LASL Environmental Su rve i l l ance  Network (see Exhib i t  
IV-5 1. 



_-  

E. Reactor O w n s  a Personnel Cant r o l  

The OWR ope ra to r s ,  superv isors ,  and staff  a r e  well q u a l i f i e d  fo r  their  

pos i t i ons .  The ope ra to r s  each have more t h a n  f i v e  years  experience i n  
r e a c t o r  opera t ion .  The supe rv i so r s  have 13 and 19 years experience i n  
OWR opera t ions .  Even though the  ope ra to r s  are r e l a t i v e l y  new t o  LASL, 
t h e  combined experience and t r a i n i n g  of the OWR crew is s u f f i c i e n t  f o r  

a l l  a n t i c i p a t e d  problems. , 

I 

The OWR s t a f f  was found t:: be somewhat production o r i en ted ;  t ha t  is, 
keeping the  r e a c t o r  runntng on schedule is one of t h e i r  ob jec t ives .  
Because of the competence of the s t a f f ,  t h i s  has been an achievable  

goal. Furthermore, personnel exposures have been kept  well within the 

prescribed l i m i t s .  However, f o r  t he  case i n  po in t ,  i n s u f f i c i e n t  
a t t e n t i o n  w a s  g iven t o  keeping exposures as low a s  p rac t i cab le  and t o  
prevent ing the  spread of  contamination. I n  the  course of t h i s  

i n c i d e n t ,  t he  sample w a s  allowed to  bu i ld  up the  s h o r t  l i v e d  a c t i v i t i e s  
before  e x t r a c t i o n  was attempted because t h e  r e a c t o r  was being run f o r  
o the r  programs. 

The ope ra t ions  staff assume more r e s p o n s i b i l i t y  a t  Om than simply 

opera t ing  t h e  r e a c t o r .  They handle maintenance of the  r e a c t o r ,  
ope ra t ion  of  the i r r a d i a t i o n  f ac i l i t i e s ,  and systems design. I n  
add i t ion ,  they are p a r t l y  respons ib le  f o r  v i s i t o r  access  con t ro l  and a t  

times they answer t h e  phones f o r  t he  si te.  V i s i t o r  c o n t r o l  is part of  
t h e i r  r e s p o n s i b i l i t y .  They occupy t h e  c o n t r o l  room and the  con t ro l  
room is t h e  main po in t  t o  the  reactor room and the area north of t h e  

bui ld ing .  One of the keys to  t h e  g a t e  allowing vehicu lar  access  t o  t he  

area nor th  of  t he  bu i ld ing  is kept  i n  the r e a c t o r  c o n t r o l  room. The 
key is adminis tered by the  ope ra to r s  but  t he  system to  account f o r  
i n d i v i d u a l s  who have been admitted relies on verba l  communication and 

the  ope ra to r s '  memory. It is the opinion of the Board tha t  con t ro l  of  
areas t h a t  could be hazardous i n  normal opera t ion  or i n  an emergency 

should not  be l e f t  to  i n c m p l e t e  c o n t r o l  and probably o u g h t ' n o t  be t h e  
r e s p o n s i b i l i t y  of t h e  ope ra to r s .  Fu r the r ,  t he  con t ro l  room becomes a 

s t ag ing  area and foca l  po in t  f o r  a l l  ope ra t ions  during an emergency. 
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R - 

This  is  l i k e l y  t o  promote a f a i l u r e  t o  ac'count fo r  some i n d i v i d u a l s  as 

more immediate concerns take preceaent .  Because access  t o  t h e  a rea  
n a r t h  of the  r e a c t o r  bu i ld ing  is required many times per week, it may 
b e  t h a t  t oo  l a r g e  an area is fenced o f f  and smaller  areas wi th  s p e c i f i c  
hazards  and specific c o n t r o l  should be e s t ab l i shed .  

I 

The r e a c t o r  was t h e  chief source of  energy present  i n  t h i s  i nc iden t .  
Gamma rays  from the  r eac to r  heat the  g raph i t e  thermal column t o  about 

12 112OC a t  t h e  loca t ion  of TCR-5. The neutron f lux  is about 9.7 x 10 

n/s/cmL. The sample was l e f t  i n  t h i s  environment f o r  8 hours. 

There were about 150 mgs of sample m a t e r i a l  i n  each of  s i x  inner  v i a l s .  
A t  t he se  f l u x  l e v e l s  t h e  L i  CO sample would produce 1 watt of power 
from t h e  L i ( n , a ) T  r eac t ion .  Any moisture  t h a t  was re t a ined  i n  the  
samples after drying would be a v a i l a b l e  t o  cause expansion of t h e  inner  

v i a l s .  The L i  CO sample was taken from a l a r g e r  l a b  supply and was 
d r i e d  before  use. The L i  CO is s l i g h t l y  hygroscopic and might have 
c o l l e c t e d  moisture  a f t e r  placement i n  the  small v i a l  approximately two 

to  t h r e e  one weeks before  being submitted f o r  i r r a d i a t i o n .  

2 3  

2 3  
2 3  

These sources  of energy ' i n  combination might have produced enough 

i n t e r n a l  pressure  on the  p l a s t i c  v i a l s  t o  have caused them t o  rup tu re  
or push open the i r  l i d s  p re s su r i z ing  and opening the  ou te r  r a b b i t .  The 

s t r e n g t h  and i n t e g r i t y  of t h e  o u t e r  r a b b i t  (barrier)  was weakened 
because t h e  polyethylene con ta ine r  material begins t o  so f t en  a t  about 
100°C even though d i s t o r t i o n  is not  severe u n t i l  % 12S°C. Another 
p o s s i b i l i t y  is t h a t  t he  L i 2 C 0 3  s p i l l e d  i n s i d e  the r a b b i t  caused j u s t  
enough l o c a l  hea t ing  to  warp the  r a b b i t  and s p i l l  contamination. 

Once t h e  contaminated sample materials had go t t en  p a s t  t h e i r  two sample 
con ta ine r  barriers, they were d ispersed  out  of t h e  i r r a d i a t i o n  tubes by 
t h e  blasts of compressed helium t h a t  were used i n  a t tempting t o  
discharge t h e  r a b b i t s .  The contamination w a s  then spread around and 
ou t  of  t h e  reactor room by a i r  c u r r e n t s .  

I 
I 



G. 

A review of t he  past h i s t o r y  of s a f e t y  prosrams a t  P-2 was aade. There 

is  a wel l  e s t a b l i s h e d  Omega West R e a c t o r  S a f e t y  Committee t h a t  
maintains  a c l o s e  c o n t r o l  of  a c t i v i t i e s  d i r e c t l y  r e l a t e d  t o  operat ion 
of the  r eac to r .  Any changes i n  the  r eac to r  s a f e t y  systems, core  
loadings ,  c o n t r o l  rods ,  or major r eac to r  components must be reviewed 
and approved by t h i s  committee. Any proposed experiments or sample 
i r r a d i a t i o n s  i n  the  core  are reviewed and approved. Any add i t ions ,  
changes, or r e v i s i o n s  of t h e .  r e a c t o r  opera t ing  procedures are reviewed 
and approved by t h i s  committee. The committee -a l so  conducts t he  

e x a m i n a t i o n s  and c e r t i f i c a t i o n s  o f  new R e a c t o r  S u p e r v i s o r s  and 
Operators .  This  committee has functioned e f f e c t i v e l y  and h a s  good 

c o n t r o l  over t h e  above aspects. 

I n  a d d i t i o n  t o  t h e  OWR committee, t h e  LASL Reactor Safe ty  Committee and 
r e p r e s e n t a t i v e s  of t h e  O p e r a t i o n a l  S a f e t y  D i v i s i o n  of ALO’ each  
p e r i o d i c a l l y  review t h e  r e a c t o r  opera t ions .  During the  p a s t  three 

yea r s ,  these  reviews have r e s u l t e d  i n  no major recommendations. 

There is a P-Division Radiat ion Safe ty  Committee which makes annual 

i n spec t ions  and recommendations r equ i r ing  r a d i a t i o n  s a f e t y  mat te rs .  
P-2 has  an appointed Radiat ion Safe ty  Of f i ce r  who se rves  on t h i s  

Committee. There has  not  been an in spec t ion  by t h i s  Committee during 

1979 because it is being reorganized by t h e  Divis ion Off ice .  

6 3  

h - 
There have been two Group Safe ty  Meetings of P-2 personnel i n  the  past 

year  which is i n  accordance with t he i r  plan.  P-2 does not schedule 
pe r iod ic  genera l  site s a f e t y  inspec t ions .  H-1 makes d a i l y  r a d i a t i o n  
surveys of some areas and monthly surveys of the e n t i r e  si te.  The H-3 
and P - D i v i s i o n  E n g i n e e r i n g  r e p r e s e n t a t i v e s  have  made p e r i o d i c  

a i nd iv idua l  surveys.  The most recent  H-3 survey was on October 5 and 

OI 
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- 
P-Division survey on October 18. 

There has been s t rong  emphasis on r e a c t o r  and c r i t i c a l i t y  s a f e t y  and 

necessa r i ly  less a t t e n t i o n  to  (a )  reducing r a d i a t i o n  exposure t o  t h e  

lowest l i m i t  p r a c t i c a b l e  t o  a l l  u se r s  and aaintenance personnel ,  (b) 



gene ra l  s a f e t y ,  ( c )  e l e c t r i c a l  s a f e t y ,  ( d )  emergency procedures,  and 

(e )  v i s i t o r  c o n t r o l  and s a f e t y .  It is understandable why the G r o u p ' s  

s a f e t y  e f f o r t  has  been d i r e c t e d  towards the  more se r ious  r i s k s .  

A l a r g e  amount of r ad ioac t ive  material is  necessarily involved i n  t h e  

r e a c t o r  opera t ions .  Some sources  are i n  the  k i l o c u r i e  range ( e . % . ,  
f u e l  elements,  c o n t r o l  rods)  and a very l a r g e  number of weaker sources 
are involved. The Group has not  experienced excessive exposures as 

shown by the records ,  but  the inc reas ing  l e v e l  of sample a c t i v i t y  does 

r e q u i r e  con t inua l ,  t imely ,  and s t rengthened a t t e n t i o n  t o  procedures t o  
avoid undes i rab le  exposures both t o  P-2 and t o  maintenance personnel.  

I 

H. w e m e n t  Oversiaht  Rj,& Tree 

The Board conducted a MORT a n a l y s i s  on t h i s  i nc iden t  t o  a s s i s t  i n  
eva lua t ing  the  management systems t h a t  could have been reasonably. 
expected t o  have prevented t h i s  i nc iden t .  The opera t ing  group has good 
personnel ,  good ope ra to r  t r a i n i n g ,  c l e a r  l i n e s  o f  a u t h o r i t y ,  good 
housekeeping, and an acu te  awareness of r e a c t o r  s a f e t y  and c r i t i c a l i t y  

I 

con t ro l .  However, c e r t a i n  elements of the MORT a n a l y s i s  po in t  out  

con t r ibu to ry  f a c t o r s  and circumstances t h a t  were less than adequate 
(LTA).  

I 

I n  order  of importance they  are: 

s3 1.  P r e  - 
h - The existing SOPS did  not  inc lude  a detailed plan f o r  handling a 

s tuck  r a b b i t .  There w a s  no requirement to  consider  the  e f f e c t  of 
continued r e a c t o r  opera t ion  on the  exposure t o  personnel when 
performing an unusual operat ion.  The attempted ex t r ac t ion  with a CF 

05 "harpoon" t o o k  p l a c e  w i t h o u t  a w r i t t e n  p l a n  or a tho rough  - discuss ion  among the  supe rv i so r s ,  the ope ra to r s ,  and the  h e a l t h  
0 physics  surveyor .  

a. The double containment b a r r i e r  of t h e  r a b b i t  was compromised by  

the i r r a d i a t i o n  condi t ions .  



0 

b. F u l l  face masks were worn, providing a measure of p ro tec t ion ,  

however, t h e  HEPA f i l t e r e d  r ece ive r  box was not  used which 
allowed contamination t o  be blown i n t o  the  room. 

c .  When t h e  room was contaminated, s u f f i c i e n t  b a r r i e r s  were not 
promptly provided t o  prevent o the r  personnel from enter ing  the  
area. I 

3. 
I 

The second s t e p  of t h e  Emergency Plan f o r  minor inc iden t s  was not 
followed. They d i d  not set up c o n t r o l  point  and seal a l l  doors. 

I 

4.  -d Detect ion 
I 
I 

a. The system f o r  screening samples going i n t o  t h e  thermal column 
for i r r a d i a t i o n  is not adequate when l a r g e  numbers of samples 

are being irradiated.  

b. ,  There was i n s u f f i c i e n t  s a f e t y  a n a l y s i s  of the  ma te r i a l s  of 
cons t ruc t ion  of t h e  r a b b i t s  or the  polyethylene inner  v i a l s  a t  
temperatures  g r e a t e r  than 100°C. 

I 

5. ManaPement S v w t o r s  LTB 
I 

There could be  better cooperat ion and coord ina t ion  between the  

o p e r a t i n g  g roup  and s u p p o r t  g r o u p s  such  as  t h e  E n g i n e e r i n g  
Department and Health Divis ion.  

I 



V . CONCLUSIONS 

A .  

1 .  A p l a s t i c  con ta ine r ( s1  ( r a b b i t )  bear ing rock samples became s tuck 
i n  i r r a d i a t i o n  tube TCX-5. 

2. The sample confinement provided by t h e  v i a l s  and by t h e  r a b b i t  was 
v io l a t ed .  

3. I r r a d i a t e d  m a t e r i a l s  irere released t o  the reactor room, r e s u l t i n g  
i n  low l e v e l  c o n t a m i n a t i o n .  No s i g n i f i c a n t  e x p o s u r e s  were 
incur red .  

a .  Two ope ra to r s  were found t o  have s l i g h t l y  contaminated hands; 
one was found to  have a p o s i t i v e  nose swipe. 

b. The personal  c l o t h i n g  of one ope ra to r ,  an HPS, and a supervisor  
was contaminated. 

c. Some a i rbo rne  contamination as w e l l  as contaminated surfaces 

(swipes up t o  15 mR/hr) were found i n  t h e  r eac to r  room. 

C 

d. The shoes of a sheet-metal worker who walked through t h e  

r e a c t o r  room were contaminated and easi ly  decontaminated. 

e. The room v e n t i l a t o r  f ans  were kep t  running. 

' f. Same contamination was found on the  roof of t he  r e a c t o r  room. 

g. The environmental a i r  samplers nea res t  t he  r e a c t o r  s i t e  showed 

no r a d i o a c t i v i t y  a t t r i b u t a b l e  to  t h i s  i nc iden t .  

4 .  Personnel access c o n t r o l  of t h e  r e a c t o r  roc,m was not complete or 

t imely following t h e  d i s p e r s a l  of r ad ioac t ive  ma te r i a l ,  al though 
adequately addressed i n  the e x i s t i n g  emergency procedures.  



5 .  Ret r i eva l  of  t h e  s tuck  r a b b i t s  proceeded w i t h o u t  adequate planning 
or consu l t a t ion  with support  personnel.  

n .- 

C 

1 .  Containment of i r radiated m a t e r i a l s  discharged from t he  r a b b i t  t u b e  

was not adequate. Pressur ized  gas (20 t o  60 p s i )  was used t o  move 
uncontained contaminated materials without f i l ter ing the exhaust.  

2. The polyethylene used for t h e  sample holders  ( v i a l s )  was not 
thoroughly eva lua ted  l o c a l l y  before use. 

- .. 
. .. 

3. The temperature a t  the i r r a d i a t i o n  loca t ion  is near t h e  so f t en ing  
p o i n t  of Harlex and near  the melt ing poin t  of the  low dens i ty  
polyethylene used for the  v i a l s .  

L .- 

4. The SOP for sample i r r a d i a t i o n  d o e s  n o t  address h a n d l i n g  
un re t r i evab le  samples. 

5. There is' not  thorough eva lua t ion  and screening  of sample materials 
by the operating group before  i r r a d i a t i o n .  

. -  ~. _. . 
. . . . . -  .. . ..: . 

.-.-_ 

.. . . . .  
.. 

~.. 

. .. . . .. C. of;Nee&. 
- - - 
I 

1. Closer  c o n t r o l ,  eva lua t ion  and screening of sample-materials being 
irradiated - 

i r r a d i a t a n  
-s 

p l i shed  i n  accordance with the  sample 

.- -- ., 
.. -- 

2. An improve& 1 program t o  q u a l i f y  and a c c e p t  sample  c o n t a i n e r s  
- .  

( r a b b i t s )  should be implemented. 

3. 4,filtered discharge to  b e  used when rabbi t s  are r e t r i e v e d  should 
s 

G2 providecEhhere it is practical to do so. 

4. The SOP for sample i r r a d i a t i o n  should inc lude  procedures for 
dealing with p o t e n t i a l  cone&ination from broken: sample con ta ine r s  
( r a b b i t s ) .  

- --". - 



5. The ope ra t ions  crew should consider  reducing r eac to r  power during 

nonrout ine sample r e t r i e v a l .  

6.  Improve l i a i s o n  w i t h  support  groups (H-Div, ENG) so t h a t  a s s i s t ance  
i n  spec ia l  d i s c i p l i n e s  can  b e  e f f e c t i v e l y  i n c o r p o r a t e d  i n  
opera t ions .  

I 

'7. The existing emergency -procedures for c o n t r o l  of personnel access 
to  r e a c t o r  rocnu and ad jacent  areas dur ing  minor i nc iden t s  is 
adequate.- The facil i t ies should be improved to  make t h i s  easier t o  

.-r. 

- 
i- 
s- - _  - implement. -> 

8. Ensure that Zia workers understand the  SOP f o r  Zia c r a f t s  personnel 

a t  Omega S i t e .  I 

I 

- 
c 

I 

9. Improve t h e  system f o r  c o n t r o l l i n g  and monitoring access t o  the 

r e a c t o r  area f o r  a l l  v i s i t o r s .  

0 



VI. SIGXATURES 

. Joseph M.  Grae Group H-1, Chairman ii 

c 
Associate Director Phvsics 

F 

W .  Clarence Courtright, droup H-3 
Cert i f ied  Accident Investigator 

0 



TO 

FROM 

SUBJECT 

SYMBOL 

MAIL STOP 

VII. INVESTIGATI, BOARD AUTHORITY 

G:NIVEASITY OF CALIFORNIA 
LOS ALAMOS. UEW M E X I C O  a7545 

Telephone Ext .  7-4218 
OFFICE MEMORANDUM 

Dis t r ibu t ion  DATE October 31, 1979 

/ 

George 1;. Voeli,-M.D. ,. Health Division Leader 

ESTABLISHMENT 

H 

400 

OF INCIDENT INVESTIGATIVE BOARD 

An 1nves t iga t i . e  Board i s  hereby appointed t o  inves t iga te  the 
low l e v e l  radioactive contamination t h a t  occurred on October 31, 
1979 a t  the Omega Reactor. 

The following are appointed to the  Board. 

Joseph M. Graf, Chairman 
Henry T. Motz, Member 
W. C. Courtr ight ,  Ce r t i f i ed  Accident Invest igator  

I 

The Board s h a l l  i nves t iga t e  the subject occurrence, determine 
t h e  causes o r  probable causes, determine respons ib i l i ty  and s t a t e  
the  Board's judgment of  needs f o r  cor rec t ive  ac t ion  to  prevent 
fu ture  s imi l a r  inc idents  and t o  address ameliorative act ion.  

Recommendations for appropriate ac t ion  s h a l l  be incorporated 
i n  the memorandum forwarding the  Board's f i n a l  report .  Final repor t  
should be submitted not  la ter  than November 30, 1979. By copy of 
this m e m  w e  are advising the  supervisor of each board member that 
t h i s  assignment i s  f u l l  t i m e  u n t i l  the inves t iga t ion  and report  a r e  
completed. 

GLV: mar 

W. C. Courtr ight ,  H-3, MS 403 
J. E. D u m m e r ,  H-1,  M S  401 
C. I. Browne,  ADTS, MS 120 
L. A. B l a c k w e l l ,  H-3, MS 403 
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Figure 111-2 
Reactor building looking from 
the Southwest. The vehicular 

of the "DO NOT ENTER" sign. 
. - access gate is j u s t  to the l e f t  
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Fig. 111-7 
Horizontal Cross  Section of Reactor Through Core 
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I r Rabbit Tube 

m Gas Supply Line’ 

o s -  - 
a 

Fig .  UI-10 

Cross  Section of Graphite Stringer and Rabbit TCR-5 

I 



.;) . 

a 
Figure  SI-2 

S m a l l  po lye thylene  i n n e r  v i a l s  
from previous  i r r a d i a t i o n s .  
V i a l s  (a) and (b) con ta in  Li2G 
and CaC03 r e s p e c t i v e l y ,  are of 

t h e  f i r s t  t ype  and w e r e  i r r a d i .  
a t e d  in TCR-5 f o r  8h a t  8 NW. 
V i a l  ( c )  contairsLi2C03 is  of 











Exhibit 111 - 1 
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Exhibit III- 1 

Particulate Monitor Reco rd 



Exhibit 111-2 ' 

L O I  AlAMO9 BCILhTIFIC U I O R A T O R Y  

TO 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. uEw MExICC) 87545 

Telephone € x i .  
O F F I C E  MEMOR'ANDUM 

Leader, H - 1  R&L Section, MS-401 DATE Ncvember 8 ,  1979 

T h r u  : D. G. Vasil ik,  Leader, H-1 Health Physics Analysis LaboratoryQV 

FROM R. W. Martin and 0. Fuller, H-1 Health Physics Analysis Laborator&fl& 

SUBJECT BETA AND GAMMA ANALYSES OF OWR SAMPLES 

MAIL. STOP. 749 

From October 31 
were conducted on a i r  samples and swipes col lected trom various places 
around the Omega West Reactor. 

1979, t h r o u g h  November 2,  1979; beta  and gama analyses 

G a m  spectrum analyses were conducted us ing  the Ge(Li) detector and 
4,096 channel pulse h e i g h t  analyzer. Beta spectroscopy analyses were 
conducted using the anthracene detector and 4,096 channel PHA. A 
discussion of t h e  spectroscopy results i s  given i n  Section I of this memo. 
The analyses of the samples a r e  presented i n  chronological order. 

Nose swipes were beta-analyzed using the NMC PC-5 gas-flow proportional 
counting system. The results of these analyses a r e  shown in Section I1 
of this memo. 

Thermoluminescent dosimetry measurements were a l s o  conducted for  this 
incident. Monthly issue TLD discs  were pulled from s i t e  personnel and 
analyzed a t  the CMR Health Physics Analysis Laboratory. These resu l t s  
a r e  g iven  i n  Section I11 of t h i s  memo. 

Two Kimwipe swipes were col lected from the roof of Building 1 (OWR). 
Another Kimwipe swipe was col lected from the f l o o r  of the reactor room 
on the north s ide.  A discussion of the spectroscopy analyses i s  given 
i n  Section IV o f  this memo. 

. 

Air f i l t e r s  were collected from 10/31/79 through 11/2/79 and analyzed 
for beta a c t i v i t y  using the NMC PC-5 gas-flow proportional counting 

monitor and g i r a f f e  a i r  samplers. 
the sample removal times f o r  152mlEu. 

Two s e t s  of Nu-Con area swipes were collected on 11/2/79 a t  0830 hours 
and 1005 hours, respectively,  i n  the v ic in i ty  of the OWR reactor room 
and the control room. Beta analyses were conducted on these swipes 
using the NMC PC-5 gas-flow proportional counting system. The results 
of the swipes col lected a t  0830 hours a r e  shown i n  Table  V .  
collected a t  1005 hours show no locations b u t  were taken a t  s imilar  
locations of the f i r s t  set  per. The  r e su l t s  of the swipes 
collected a t  1005 a r e  shown in Table VI. 

RWM:DF:ed 

+ system. The a i r  filters were collected from t h e  OWR NMC par t icu la te  a i r  
The analysis results are corrected to  

The  r e s u l t s  a r e  given i n  Table IV. 

The  swipes 

3. Gall imore, H-1 , MS-401 



I. Spectroscopy 

a 

1. NMC Particulate Air Monitor: Filter Number 1 

a. Sampling date 10/31/79. Filter received 1020 hrs on 10/31/79. 

2. 

b. Action 

Sample analyzed by g a m a  .spectrometry with Canberra Ge(Li) 
detector. 

C. Results 

See Table I. The filter was placed in the NMC at 1140 hrs on 
10/30/79. The sample was removed at 0855 hrs on 10/31/79. 
The air concentration calculation, however, was based on a 
15-minute sampling period. of H-1 recommended that 
this sampling time be used because the NMC started to alarm 
at 0840 hrs on 10/31/79. 

NMC Particulate Air Monitor: Filter Number 2 

a. Sampling date 10/31/79. Filter received 1130 hrs on 10/31/79. 

b. Action 

G a m a  spectroscopy . 
c. Results 

I 

See Table 1. 

3. NMC Particulate Air Monitor: Filter Number 3 

a. Sampling date 10/31/79. Filter received 1430 hrs on 10/31/79. 

b. Action 

G a m a  spectroscopy was performed on 10/31/79 and 11/1/79, in 
order to aid in isotope identification by half-life studies. 
Beta spectroscopy was used to confirm the half-life results of 
the g a m a  spectroscopy. 

c. Results 

See Table 1. 

4. Giraffe: Air Filter Number 4 

a. Sampling date 10/31/79. Filter received 1415 hrs on 10/31/79. 

b. Action 

Sampled on south side o f  reactor. 

Gamma spectroscopy and gross beta analysis. 

r -  Rezutts 
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5. Giraffe:  Air F i l t e r  Number 5 

a'. Sampling date 10/31/79. F i l t e r  received 1415 hrs on 10/31/79. 
Sampled on north s ide o f  reactor.  

b. Action 

Gamma spectroscopy and gross beta analysis.  

c. Results 

See Table I for spectroscopy resu l t s .  
analysis  resu l t s .  

See Table IV f o r  beta 

6. 

7. 

NMC Par t icu la te  Air Monitor: 

a. 

F i l t e r  Number, 6 

Sampling date  10/31/79 - 11/1/79. 
on 11/1/79. 

F i l t e r  received a t  1015 hrs 

b. Action 

Gamma spectroscopy. 

c. Results 

See Table 1. 

Giraffe: Air Fi l ter  Number 7 

a. Sampling date 11/1/79 - 11/2/79. Fi l te r  received 0930 hrs 
on 11/2/79. Sampled on north side o f  reactor.  

b. Action 

Gamma spectroscopy. 

c. Results 

See Table 1. 



Sampl e 
ent i f i ca t i on 

1 . 1  

1 2  

1 3  

1 4  

1 5  

' 6  

1 7  

TABLE I 
0 1 9 9  I s h  

Sample 
Sampl i ng Sampl i ng F1 ow ' Rate Vol ume 

Date Time (cfm) ( rn l )  

10/31/79 (b)0840 t o  6.5 2 . 6 ~ 1  O6 
0855 (15 min) 

10/31/79 0855 t o  1015 6.5 . 9 1 .47x107 
(80 min) 

10/31/79 1015 t o  1332 6.5 3 . 6 ~ 1  O7 
(197 min) . 

b 

5 10/31/79 1316 t o  1331 2.0 8 . 5 ~ 1 0  
(15 min) 

10/31/79 1335 t o  1350 2.0 8 . 5 ~ 1 0 ~  
(15 min) 

1 

10/31/79 1332 t o  0830 6.5 2.1X1O8 
t o  11/1/79 (1138 min) 

11/1/79 1630 t o  0800 2.0 5 . 3 ~ 1 0 ~  
t o  11/2/79 (930 rnin) 

Isotope( s )  

152ml Eu 

1521111 

41Ar 

24Na 

152ml 

40La 

24Na 

--- 
- 

1521111 Eu 

152rnl 

--- 

Sample ( e )  
Tota l  

A c t i v i  t ,y ( m c i )  

3 . 4 ~ 1  0-3 

1 .5xl  Om2 

4 . 7 ~ 1  0-3 

->. 4.1 XI ~ 0-4 

9 .3~10- I  

7 . 6 ~ 1  0-3 

6 . 8 ~ 1  0-3 

(d l  NDA 

. 2 . 8 ~ 1 0 - ~  

7 . 0 ~ 1  0-3 

NDA 

S::~pl e 
Conctnt rat ion 

( b C i / m l )  - 
1 . Z ~ I O - ~  

1 . oX1 o - ~  

3 . 2 ~ 1  0-1 

2. ex1 0-l1 

2 . 6 ~ 1  Oe8 

-1 0 2.1x10 

1 .9xl  0-1 O 

3.3xIO-' 

--- 

'Sampled using the OUR NMC P a r t i c u l a t e  A i r  Monitor 
)Sampling time o f  i n t e r e s t  per 
' h n p l e d  using a g i r a f f e  a i r  sampler 

(d)No detectable a c t i v i t y  
(e)All a c t i v i t i e s  a r e  corrected t o  the  sample 

removal times. 
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11. Nose Swipes Analyses 

Nose swipes were c o l l e c t e d  f rom s i t e  personnel a t  TA-2 f r o m  10/31/79 
through 11/2/79. The f i r s t  s e t  of nose swipes were c o l l e c t e d  a t  09GO on 
70/31/79. The nose swipes were analyzed us ing the NNC PC-5 gas-flow 
p ropor t i ona l  count ing system. The r i g h t  nose swipe of  taken 
a t  090 n 10/31/79, was gama-analyzed. The contaminanc was determined 
t o  be 959mlEu. Based on t h i s  in format ion,  a l l  t he  nose swipe a c t i v i t i e s  
were corrected t o  the  dates and times the  samples were procured. 
nose swipe r e s u l t s  a re  shown i n  Table 11. 

The 

-- TABLE 11. 
Tota l  0- dpm 
Corrected t o  

t ime Taken 

*NDA 
NDA 

747 
174 
643 
4,468 
N DA 
67 
7 42 
173 
509 
116 
1.I DA 
N DA 
242 
146 
452 
flDA 
1.1 DA 
1,139 
573 
3 so 
N DA 
FlDA 

63 
53 

58 
38 
106 
N DA 

Res p i  ra t o r  
Worn Date Taken Time Taken 

-j- 

10/3l /79 0900 

Nose Side 

L e f t  
R igh t  
L e f t  
R igh t  
L e f t  
R igh t  
L e f t  
R igh t  
L e f t  , 

R igh t  
L e f t  
R igh t  
L e f t  
R igh t  
Le f t  
R igh t  
L e f t  
R igh t  
L e f t  
R igh t  
L e f t  
R igh t  
L e f t  
R igh t  
L e f t  
R igh t  
L e f t  
a i  gh t  
L e f t  
R igh t  

No 

10/31/79 0900 NO 

No 10/31/79 0900 

No 10/31/79 1052 

Yes 10/31/79 1030 . 

10/31/79 1030 

10/31/79 1330 Yes 

YkS 10/31/79 1355 

11/1/79 1655 

i1/1/79 1700 

Yes 

Yes 

Yes 11/1/79 1655 

Yes 11/1/79 7 700 

11 /2/79 1521 Yes 

Yes 

0 

1 1 /2/79 1520 

11/2/79 - 1530 Yes 
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Table I1 (Cont'd) 

__--- 
Total B- dpm 

Respirator Corrected to  
Worn Date Taken Time Taken Nose Side Time Taken 

Yes 11 /2/79 1515 Left 77 
R i g h t  40 

Yes 1 1 /2/79 1524 Left N DA 
Right NDA 

Yes 1 1 /2/79 1700 Left NDA 
R i g h t  NDA 

. I 

*No detectable  act ivi ty .  

111. Thermoluminescent Dosimetry Keasurements 

Group P-2 (Omega S i t e )  personnel a r e  routinely issued monthly d iscs  
containing two ( 2 )  Li-700 TLDs. The October discs were pulled from some 
s i te  personnel and analyzed a t  the CMR HPAL. A t  the request of 

. o f  H-1, a four-month exposure comparison was made. These data are shown 
i n  Table XIS. 

TABLE 111. 

TLD Disc Four-Month Comparison 

Ju ly  1979 August  1979 September 1979 October 1979 
? *  7/11/79-7/27/79 7/27/79-a/30/79 8/30/79-9/24/79 9/24/79-1 i/i /79 

Dose (Rem) Dose (Rem) Dose (Rem) Dose (Rem) - \ 

0.03 No TLDs 0.02 0.08 
0.04 0.04 0.06 0.20 
0.07 0.10 0.0s 0.09 

oc 0.01 0.01 0.01 0.03 

e - 
0.01 ' 0.00 0.01 0.08 

IV. Kimwipe Swipes Spectroscopy Analyses - 
- Three Kimwipe swipes were collected a t  TA-2-1 (OWR) a t  approx ima te l y  

1530 hours on 10/31/79. The gamma analyses of the bulky swipes were 
t d only f o r  qua l i t a t ive  purposes. The isotope.was determined t o  

EnfgSmfEu .  The swipe locations a re  shown below: 

0 

1. TA-2-1 (OWR) roof near FE-6 

2. TA-2-1 (OWR) r o o f  near FE-10 

3. TA-2-1 (OWR) f loo r  on north side o f  reactor.  
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TABLE IV.' 

Time 
F i l t e r  I.D. Date On - On 

HV-70 giraffe  10/31/79 1316 
f i 1 t e r  #1 
south s ide 

HV-70 g i ra f fe  f i l t e r  10/31/79 1335 
#2 n o r t h  side 

NMC a i r  par t icu la te  70/31/79 1332 
f i l t e r  

HV-70 g i r a f f e  f i l t e r  70/31/79 1630 

HV-70 g i r a f f e  f i l t e r  11/1/79 0815 

HV-70 g i r a f f e  f i l t e r  11/1/79 1302 
during attempt rabbi t  
blow - north side 

HV-70 g i r a f f e  f i l t e r  11/1/79 1630 
nor th  side 

HV-70 g i r a f f e  f i l t e r  11/2/79 0802 
north side 

HV-70 g i r a f f e  f i l t e r  11/2/79 0930 
north s ide 

HV-70 g i r a f f e  f i l t e r  11/2/79 1100 
north side - 

@? *No detectable ac t iv i ty .  - 

Time Corrected 8- dpm f o r  
Date O f f  - Off Sample Removal T i m e  

10/31/79 1331 *NOA 

10/31/79 1350 24,788 

11/1/79 ' 0830 81 

11/1/79 0810 12 

11/1/79 0825 65 

11/1/79 - 1316 3,563 

11/2/79 0800 180 

11/2/79 0930 21 5 

11/2/79 1000 2,77 

11/2/79 1115 3,480 



Swipe # 

. 1' 

2' 

TABLE V 

Swipes (Nucon) taken 11/2/79 0830 (a) 

Location 
Time Counted 
At CMR HPAL 

By doorway from Rx Rm after 
mopping 

1210 

3/4 way down ha1 1 way from 1212 
Rx Rm after mopping 

Rx Rm after mopping 1220 

Hallway 1/2 way down 1221 

Panel control rm 1223 

Control rm hand & foot monitor 1224 

Hallway/control rm by cabinet 1226 

1/4 way down hallway from Rx Rm 1227 

Rx Rm hallway 1229 

7 

*Beta 
dpm/l 00 cm 

248 

60 

3,180 

61 8 

169 

I 225- 

142 

701 

1,486 

*Beta dpm/100 cm 2 as of the analysis times. (a)Isotope(s) unknown. Apparent 
half-life 2.5-3 days. Spectro- 

*- . . .--a 

scopy showed no detectable gama 
activities. 

. 

TABLE V I  

Nucon Swipes Collected at 1005 on 11/2/79 

Sample # * Beta dpm/100 cm 

(a) 

2 

4 
5 
6 
7 
8 
9 

, 10 
1 1  

31 5 
644 
90 

273 
200 
85 
57 

438 
100 
609 
406 
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STAN%ARD OPERATING PRCCE!IURE 

FOR 

IRRADIATING, HANDLING AND STORAGE OF 

RESEARCH SOURCE MATERIALS AT TA-2 

A.  IRRAD IATI ON 

1. Always calculate the -?proximate amount of activity needed for a 

given experiment and then irracFiate only enough sample material to yield 

that amount. Don't guess. 
> 

2. When it is necessary to irradiate any material in the OWR which is 

(a) corrosive, (b) known to decompose when heated, or (c) sublimes, prior 

approval for the proposed handling procedure must be obtained from the OWR 

Operations Supervisor. 

3 .  Most sample materials, especially powders, loose materials, and 

fissionable materials, are to be contained in some wqy before placement in 

the rabbit or other irradiation container. Powders and loose material may, 

for example, be contained in radiation-resistant plastic vials, quartz vials, 

or in an aluminum foil package. The OWR Supervisor must approve all fissionable 

material irradiations, including weight and packaging of the material. 

8. HANDLING 
- 

1. Dosimetry badges are to be worn at TA-2 by all P-2 personnel and 

all site visitors that either enter a controlled radiation area or handle 

radioactive sources or materials. 

materials, the use o f  additional dose monitoring equipment>is frequently 

advisable; e.g., TLD's should be used for extremity monitoring if exposure 

is expected to exceed 0.15 rem. Individuals that frequent the OWR room 

should routinely wear the TLD disc to facilitate a prompt evaluation of 

exposure foll owing an unusual event. 

For an individual working with radioactive 

I 



- 2 -  

2. Irradiated materials manipulations where there is danger o f  .spreaG- 

Three ing Contamination (e.g., de-canning) should be done in a filtered hood. 

such hoods are located at Omega Site: 

Room, and the west hood in the Chemistry Room (Room 115). 

Surveyor (HPS) can suggest other areas for source hand1 ing when radiation levels 

one in the OWR room, one in the Clean 

The Health Physics 

permit. 

be kept as low as practical. 

during proposed operations should be made before the operations are undertaken. 

The HPS and reactor supervisors are available to give guidance for the de-canning 

and handling of samples, and should always be notified of your proposed plan 

of operations. 

can give assistance if contamination is encountered. 

All de-canning operations should be arranged so that the exposure can 

An estimate of the dosage that will be received 

. 
The HPS will survey the working area after the operation, and 

If radioactive material 

has been spilled, both the HPS and the OWR crew should be notified,,and the 

area should be cleaned until a "swipe" of the working area no longer shows 

detectable activity. 
, 

3.  Great care must be exercised to prevent powdered radioactive materials 

from becoming airborne. 

material, the HPS should be requested to obtain an air sample and'to survey 

When transferring significant amounts of powdered 

, the surrounding area during the operation. Procedures involving possible 

airborne activity should be performed in a filtered hood. 

4. If you cause or discover a spill, check the floor and your feet 

for contamination before seeking assistance; otherwise, other portions of the 

site may become contaminated. 

up the contamination. 

Consult the HPS for the best method of cleaning 

The Omega Site Health Physics Surveyor is on duty 

during normal working hours, and he or some other HPS can be called in at 

other times. (Call Station 100, Telephone No. 4437). 

5 .  Uncontained radioactive material should not be left (even for a 

short. time) in an exposed location where someone could inadvertently touch 



it, spill it, or receive unnecessary exposure from it. Give the radioactive 

material some type of mechanical protection. Radioactive material must be 

properly labeled. The HPS can assist in labeling sources and posting the area. 

6. Disposal of small quantities of radioactive liquids should be made 

by pouring the material into an approved liquid waste container (one such 

container is kept in the chemistry room) or into the Bldg. 44 sink marked 

"Radioactive Liquid Waste Sink." 

waste. 

1 iquid waste disposal problems. 

No other sinks are to be used for radioactive 

The HPS can offer advice and/or assistance in dealing with unusual 

7. Dispose o f  contaminated chemical glassware in a yellow contaminated 

waste can. Do not try to clean it. ' 

C. STORAGE 

. 

1. Quantities equal to or greater than Category A of P-Division 

Radiological Safety Procedures must be labeled "Category A Source'' and logged 

as Category A by the P-2 Radiation Safety Officer (RSO) or the Group Leader. 

Such sources must be kept in a locked area when not in use. 

amounts o f  various isotopes which constitute "Category A "  sources is on file 

in the P-2 Group Office, and a copy is posted near the door of the walk-in 

vault. Consult this list when in doubt. 

A list of the 

2. Except when i n  actual use, all sources are to be stored in a safe 

manner in a well-labeled "Radioactive Storage" area. 

are to be carried into the shop area. 

3. 

No radioactive materials 

Any person handling radioactive materials should be familiar with 

the contents of the Radiological Safety Procedures for P-Division and the 

Los Alamos Handbook of Radiation tldni torinq (LA-4400). 
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D. SPECIAL SOP'S 

If, in any planned operation involving 

i s  a potential for exposing an individual to an integrated dose that exceeds 

the maximum permissible dose given in the table below (from AEC Manual Chapter 

radioactive materials, there 

0524) ,  a separate SOP should be prepared, following the appended guide. 

Table I 
INOlVlDUALS IN CONTROLLED AREAS 

A. RADIATION PROTECTION STANDARDS FOR EXTERNAL AND INTERNAL EXPOSURES: 

1. Type of Exposure Exposure Pen'od commitment ' (run)) 
Dose Equivalent (Dose or.Dose 

Whole body, head and trunk, gonads, lens of 1 5'  

forming organs. Calendar Quarter 3 

Unlimited areat of the skin (except hands Year 15 

o r p n  systems (except bone). Calendar Quarter 5 

Year 
the eye', red bon? marrow, active blood 

and forearms). Other organs, tissues, and 

Bone. 

Forearm. ' 

Year 30 

Calendar Quarter 10 

Year 30 

Calendar Quarter 10 

Hands ' and feet. Year 7s 

Calendar Quarter 25 , 

To m a t  the above d o n  commitment standards, operations must be conducted in such a manner that it would be 
unlJrely that an individual would assimilate in I u i t i a l  organ, by inhalation. ingestion, or absorption, a quantity of I 
radionuclide(s) that would commit the individual to an organ dose which exceeds the limits specified in the above table ' A beta exposure below an average cnagy of 700 Ke* will not penetrate the lens of the eye; therefore, the applicable 
limit for these energies would k that for the t i n  (15 redyear). 
' In special asa with the appmnl  of the Director, Division of Operational Safety, a worka may exceed 5 rem/yur 

provided his average exposure per year since age 18 will not exceed 5 rem pu year. 
AU reasonable effort shall be made to keep exposures of forearm and hands to the general limit for the skin. 

E. SUMMARY 

It should be clearly understood that in case of doubt concerning any 

procedure involving radioactive materials, the situation shouid be discussed 

with other knowledgeable persons. 

people working in the area to the extent that they not~only offer assistance 

when asked, but make it known when they feel that an operation is unsafe. 

A common responsibility must be accepted by 
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S 0 P P REPAXAT I OW 

COZ!TENT & APPROVAL. REQUIRE?.!E?!TS 

1. Each SOP should b e  w r i t t e n  by t h e  l e a d e r  of t h e  e x p e r i n e n t a l  team 

o r  on h i s  b e h a l f ;  t h e  team l e a d e r  is  r e s p o n s i b l e  f o r  a s s u r i n g  t h a t  

t h e  SOP is prope r ly  prepared and reviewed by a l l  a p p r o p r i a t e  personnel.  

Each SOP must d e s c r i b e  thCexper lmen t  adequate ly  t o  enable  t h e  

reviewers t o  have a cleaz p i c t u r e  of what is t o  b e  done, how i t  is  t o  

. 2. 

I b e  accomplished, w h a t  equipment i s  t o  b e  used ,  and where t h e  a c t i v i t i e s  

I are t o  b e  performed. The names and q u a n t i t i e s  of hazardous chemicals  

and/or  r a d i o a c t i v e  materials must b e  i d e n t i f i e d .  

3 .  The SOP should i d e n t i f y  a l l  p o s s i b l e  haza rds  of consequence and how 

they  are t o  b e  guarded a g a i n s t .  S a f e t y  procedures  and s a f e t y  devices  

must b e  desc r ibed .  

and approved by a p p r o p r i a t e  a u t h o r i t y ,  beforehand,  r e f e r e n c e  may be  

If certain eng inee r ing  a s p e c t s  have been reviewed 

made t o  such approva l ;  this w i l l  e l i m i n a t e  t h e  need f o r  d e s c r i b i n g  

some s a f e t y  d e v i c e s ,  b u t  n o t  t h e  need f o r  d e s c r i b i n g  t h e  s a f e t y  procedures.  

Each SOP must a n t i c i p a t e  p o s s i b l e  f a i l u r e s  t h a t  nay impact on h e a l t h  o r  

- 
rv 
(?3 s a f e t y .  Emergency procedures  n u s t  b e  s p e l l e d  o u t  when a p p l i c a b l e .  

4. 

5 .  The person r e s p o n s i b l e  f o r  t h e  s a f e  conduct  of t h e  experiment Eus t  be 

i d e n t i f i e d  and their  q u a l i f i c a t i o n s  documented. 

- 
. 

6 .  All SOPS must be approved by t h e  fo l lowing:  I J  0' 

I m 
a. The Group Leader  of t h e  pe r son  r e s p o n s i b l e  f o r  t h e  s a f e  conduct - 

of t h e  e x p e r i a e n t ,  and i f  a p p l i c a b l e ,  0 
b. The Group Leader r e s p o n s i b l e  for t h e  l a b o r a t o r y  o r  f a c i l i t y  where 

t h e  work is t o  be performed, 



C. 

d .  

e. 

f. 

7. If 

The Group L d a d e r  of li-1 (Esa l th  Fhysics) i f  the zxperiinent 

involves r a d i a t i o n  o r  rad ioac t ive  ma te r i a l s ,  

The Group Leader of H-3 (Safety) i f  t he  experiment involves 

e l e c t r i c a l  work on energized components, explosives ,  lasers, 

pressure systems, l i q u i d  hydrogem or other  hazardous cryogenics, 

l imi ted  egress ,  o r  f i s s l e  materials, 

The Group Leader of H:5 ( I n d u s t r i a l  Hygiene) when t h e  work 

involves l imi ted  egress ,  or t h e  p o s s i b i l i t y  of s i g n i f i c a n t  

personnel exposure t o  substances o r  non-ionizing r a d i a t i o n  tha t  

> 

nay be phys io logica l ly  detr imental .  

Add i t iona l  approval may be  required i f  an experiment has  ser ious  

p o t e n t i a l  hazards b u t  is not  covered i n  t h e  ca t egor i e s  l i s t e d  

above; f o r  example, s u b s t a n t i a l  f i r e  hazards.  

. 

any s a f e t y  r e l a t e d  aspec ts  of an experiment-.cannot b e  adequately . 

i d e n t i f i e d  and discussed i n  t h e  SOP i t  is requested t h a t  those aspects 

be discussed with appropr ia te  H-Division personnel. 

A copy of each SOP is t o  be  furnished t o  each person on t h e  approval 

list and to personnel involved i n  t h e  experiment; when appropriate ,  

one copy is tp b e  posted a t  t h e  experiment. 

8. 
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STANDARD OPERATING PROCEDURE 
FOR Z I A  CRAFTS PERSONNEL AT THE OPlEGA NEST REACTOR, TX-2 

Zia Supervision is responsible for the safety of their own personnel 
with respect to hazards normal to the Zia craft or trade.. Zia Supervision 
must notify the OWR Supervisor' whenever hazardous materials or procedures 
are to be used at TA-2. The OWR Supervisor is responsible for seeing that 
the appropriate LASL and P-2 safety procedures are observed. He will also 
insure that Zia personnel are aware of the potential radiation and contam- 
ination hazards to be encountered on the job, if any. 

Zia personnel assigned to jobs scheduled f o r  the Omega \Vest Reactor 
area at TA-2 will observe the following procedures: 

1. 

2 .  

6- 

F 
3 .  

OI 

05 4 .  

0 5.  

Report to the 01VR Supervisor (H. T. IVilliams, A. R. Lyle, o r  

alternate) at the TA-2 Group Office. If no one is in the 
Office, report to the OWR Control Room, Room 102. 

The OWR supervisor or a designated OWR Operator will act as Group 
Coordinator for the work covered by the Job Order. All problems, 
changes, o r  other questions will be referred to him by the Zia 
personnel involved. 

The H-1 Health Physics Surveyor (HPS) will monitor the working 
area and will advise the Zia personnel involved of the nature and 
extent of any potential radiation or contamination problems that 
may be encountered. The HPS will specify the protective clothing 
o r  equipment to be used, if it is required. 

Zia personnel will not shut down any equipment o r  services, or change 
any valve settings, except as directed by the assigned OWR Coordinator. 

The O W  Coordinator will tag out equipment o r  services as needed. 
Zia personnel may add their own lock o r  tags on top of the WSL tag 
when appropriate. 

1 
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6 .  Zia personnel  w i l l  not  begin work on t h e  j o b  u n t i l  t h e  OiiR Coordinator.  

g ives  approval  t o  do so. 

Any unusual o r  unexpected problems t h a t  a r i s e  dur ing  t h e  course of  

t h e  work should be r epor t ed  t o  t h e  OWR Coordina tor .  

7; 

8 .  Do not  r e -ene rg ize  shutdown equipment o r  r e s t o r e  s e r v i c e s .  Yotify 

t h e  OlJR Coordinator  when ready for t e s t i n g  and r e s t o r i n g  o r  r e -  

ene rg iz ing  equipment. The Coordina tor  w i l l  remove h i s  t a g s  and 

r e s t a r t  or a u t h o r i z e  r e s t a r t  of  equipment or s e r v i c e s .  

9. Not i fy  t h e  OWR Coodinator of t h e  s t a t u s  o f  t h e  work when t h e  job  

i s  completed o r  be fo re  l eav ing  t h e  s i t e .  

10. Have.al1 t o o l s  and equipment used a t  t h e  s i t e  checked by t h e  H - 1  

IIPS befo re  removing them from t h e  s i te .  
r a d i o a c t i v e  contamination on t h e  Hand and Foot Monitor i n  t h e  

OWR Control  Room. The H-1 )IPS w i l l  check personal  c l o t h i n g  a s  

deemed necessary.  

Check hands and f e e t  f o r  

I 

-- - 
NOTE: A COPY OF T H I S  SOP IS TO BE S E N T  ALONG WITH EVERY Z I A  WORK ORDER .- J FROM P-2. 
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E M ~ A G E N C Y  PROCEDURES 

’ 

c?? 

. See t o  Safety of %actor. . Provide Assistance t o  Injured. . C a l l  ,“ire Dept. or Arhlmnce if Xeeded. 

. Act-to ?revent 3 r t h e r  In$- or OvereToslue. . A c t  tsi3educe Spread of ContaPination. 

. Protec;; Equipnent. . N o t i t ;  R o p e r  Authority. 

c 
0 

0 

0 

0 

0 

3 

, FOR 

Shut d m  reac tor  if necessary or desirable. 

Set up initial check point a t  cant ro l  rocan o r  other appropriate location. 
S e a l  other doors as necessary. 

Res t r ic t  access to  aMected area t o  needed persons with proper equipzent 
and Clothing. 

In case of Fire,  stand by t o  d i r ec t  firema t o  location. 

)fake M e r  announcments on PA, advise group of areas involved &?d extent, 
proper action. 

Call other  group personnel needed (Urn crew, Janitor, etc.). 
ment needed. 

Monitor peraonnel involved (hands, feet ,  clothing, hair ,  nos t r i l s ) .  
See t h a t  a l l  persons who could have been involved a re  checked. 

Initiate area m i t o r i n g  and decontacinatton procetures and rexedial  
action; make necessary Lmedlate re3airs. 

Check ecp:ip- 

I 

I-love check point toward affected a rea  a s  nonitoring aqd d e c o a t d n a t i o n  
progress. 

- NQPE: If incident involves inJuy or  rad ia t ion  exposure, 
no t i fy  H-1 and P-Division Leader. 
people, also not i fy  t h e i r  GroupLLeader or  Supervisor. 

Far non-P-2 

PHQrE F T V I ~ S  

Fire or asrbulance 

H-Div. Emergency No. (Days) - (Also Fi re  caU-boxes) 

(ITights or Weekends, 
C- Sta t ion  100) 4k37 

P-Div. Leader 
z-41 (.nX-S) 
Hospital I - for other nuihert, turn page - t 

I 



E LA E E G E i\! CY PROCE DU R ES 
r:zlv\T A,cYl rn  

. Scram the  Reactor if core is Involved o r  EndanEered. 

. !!&e An?omcerr.ent on ?A, descr ibe hazard as known and advise  
h e d i a t e  action. . C a l l  f o r  s i t e  personnel needed. . C U  Fi re  D e p t .  o r  h b u l a n c e  if needed. A s s i s t  Injured. 

. Sec?lre Doors, Fans, Vents, Rrmps, and Experb,ents as 
necessary t o  reduce and s inimize spread of hazard. 

. 1:otify Group Leader or .'Lternate o f  s i t u a t i o n  if ot!!er than &nor. . Deterdine nature of hsz.,rd, cause and probable extent. , 
" 

0 

0 

0 
0 
0 

@ 

a 
0 

# 
SITE EZ?.:r:CP 

(An accident  involving a ser ious  hazard, but  with hazards conflned 

3 

t o  ~ e g a  Site.) 

Secure Reactor. 

Announce on PA: 
Cature e-rd loca t ion  of accident.  
Svacuate a f fec ted  area o r  S i t e  (as required) of all 
nonessent ia l  personnel. 
Designate upwfnd check poin t  f o r  evacuating personnel  
t o  be =onitored, f iLn  badges col lected,  heads counted 
( a t  s i t e  g a t e  or o t h e r  point)  
C a l l  needed personnel t o  c o n t r o l  p o i n t  (a r e a c t o r  c o n t r o l  
room If teaable) ,  Supervisor, Operatora, C c m i t t e e  Mubus 
of r e a c t o r  involved, Group Leader or  Alternate ,  Health 
I . I O n i t o r .  

G 
n 

0 

0 

Designata a perron ta take charge at  check point ,  r e s t r i c t  access t o  area t o  
personnel  needed, 
Kotify H-1 a d  c a l l  for out r ide  help needed. 
h'otiry P-Div. Lead- or Alternate.  
S e t  up D.I. flow pat te rns ,  etc., as needed t o  c lean  up system andlor nlnimize 
da-ze  and hazard. 
If a c o n t r o l  roua is tenable ,  s e t  up cont ro l  p o i n t  there for caanunications 
and c o n t r o l  of emergency operations.  I2 not, evacuate all personnel t o  
o f f - s i t e  check point. 
Check t o  see that h.zardm8 meas are clear, e U  persans acco-mted for. 
Survey -e, i n i t i a t e  area nonitoring, and begin r e z e d i d  ac t ions  where 
possible.  

Use por tab le  rad ios  between cont ro l  and check polnts. 

Secure In-core and other  e x p e r b e n t s  as necessazy. 

Year q p r o p r i a t e  pro tec t ive  c l o t X n g  and breathing e p p r a t u s .  

If 2x1 eccident  results in hazardous condi t ions beyond 1- the bcrszhr ies  ot t h e  s i t e ,  then: 

0 
0 

1:otify Tech Area 4 1  of t h e  hazard h e d i a t e l y .  

Keep H-1 Group Leader fu l ly  i n f o x e d  of the  knm extent and n a t w  
of t k e  hazards. 38 spec i f ic .  

0 F.easses6 .conditions, evacuate all re ra in ing  personnel if L? doubt. (Dee. S. 1977). 
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Revision of these'procedures requires the review and approval of the 

I n  OJR C o d t t e e ,  and review by the LASL Reactor Safety C o d t t e e  (RSC). 

addition, revision of Section I, General Policies, and Section VI, Ener- 

gency Procedures, requires the approval of the  RSC. 

The date of the  most recent revision is  shown a t  the bottom of each 

A8 of October 15, 1971, the en t i r e  contents of Sections I thm 0 

was revised, and the  version of Section VI approved November 26, 1968, 

was retained unchanged. Revisions made eince October 15, 1971, 816 l i s t ed  

below: 

Page Date of Revision 

;-- 

a 
e3 - 

Iv-10 
. .  

5/3/72 

Section VI, p. 1, 2 
- -  5/2/73 

12 I13 / 7 3 

/ >/a77 , I  



Fac i l i t i e s  
The f a c i l i t i e s  for the i r radiat ion of s m a l l  samples i n  the Qnega 

West Reactor may be b r i e f ly  ident i f ied and described as follows: 

No. 1 and No. 3 Rabbits (Thermal Column)' - F'nematically actuated mechul- 

isms for  inserting samples in to  the thermal c o l m  of the reactor. 

Helium is used as the propellent. 
("rabbits") of aluminum or  p l a s t i c  measuring about 1.7" by 0.35" I.D. 
The aluminum cans have the caps swagged on and the p l a s t i c  cans are 
f r i c t i o n  f i t .  
lead pigs through a short  connection of p l a s t i c  pipe. 

no. 2 Rabbit (End-Port Rabbit) -- A pneumatic device f o r  inserting 
samples t o  a position in t h e  water ref lector  about 1 inch f r o m  the 
south face of the reactor core. HeUum is used as the propellent, 
Aluminum sample cans only (no p las t ic )  of the same'size as for  the' 
No. 1Rabb i t  are used and are discharged i n  the same manner. 'A water 
cooling jacket surrounds the terminal end of the tube t o  provide for 

I 

Samples m e  contained in cans 

"Rabbits" are  discharged from the  reactor d i rec t ly  into 

, 

the  removal of heat generated i n  the samples by gama-ray a b s o q t i o n  

and fission. Gamma heating is 0.32 watt /gm. 

Hydraulic Rcbbit -- A hydraulically operated rabbi t  tube for  the 
insefiion of samples in to  a sanrple element i n  the Reactor coreo 
Samples =e contained in aluminum cans measuring 1.6" by 0.75" I.D. 
Sample cans m e  charged and discharged from the rabbit  tube through 

a- shielded, eight-position rotor. Irradiated samples can be discharged 
fragnthe shielded rotor i n to  a U O O - l b  uranium pig  and f r o m  t h i s  con- 
t a iner  into s n d e r  pigs. 

North and South Vertical Ports -- These are  3.7 inch X.D.*  stainless  
s teel ,  a i r - f i l led,  C02 purged, tubes extending from the top of the  
reactor t o  a position 2 inches fran the Northwest and SouthweAt 
corners of the reactor core and 2-1/2 inches below the ver t ica l  center- 
l ine.  The tubes are constructed with t w o  99-inch radius bends t o  reduce 



radiation streaming up the Cdbe. 
bottom of the  port  on alunirnu;l wire in alumiuum baskets. 
cooling is frequently required because of gama heating in the s q l e s .  
Ganxna heating i s  appro>dmately 0.32 uatts/gram. 

Small semples may be lowered t o  t h e  

Water 

I 

"In-Core" Sample Eolders -- Aluminm half-cylinders with clips into 
which sample cans may be secured for long-tern (one week and over) 
irradiations in m e  of the several s q l e  elements in the reactor core. 
Each sa;liple holder has:clips for several saruple cans. 
t i ca l  t o  those used k ' t h e  hydraulic rabbit. 

by water flowing through the sample element. 
watts/esp. 

Cans are iden- 
Saaxple cans are cooled 
Gamma heating is 4.8 

A. General Rules 

In i r radiat ing materials in the UJR small-sample f ac i l i t i e s ,  c a r e m  
consideration must be given t o  each s q l e  t o  be irradiated t o  insure 
tha t  there is no poss ib i l i ty  of spreading toldc or radioactive contamin- 
at ion as a r e su l t  of fa i lure  of the sample container. Such considera- 
tion w i l l ,  i n  many cases, elfminate irradiations of cer ta in  materials, 
particularly those that are  unstable under radiation and generate high 
pressures f'ran decomposition products, also those that  are self-  
heating (fissionable materials and high cross-section a emitters), 
a e s s  adequately cooled. 
of the production of toldc, explosive, corrosive, or radioactive 
h u e s  or gases result ing *an d e c q o s i t i o n  under radiation a.nd/or 

Other materials may be hazardous because 

high t q e r a b r e s .  

contamination of the reactor areas, the foplowing general n r l e s  and 
operating procedures w i l l  be observed i n  sample irradiations: 

To provlde for the safety of the operating personnel and prevent 

1. OWR Shift Supervisors are authorized t o  accept and i r radiate  
Bmau samples when such irrsdiations are known to be safe from 
the stable nature of the sample material or A.cm sufficient past 
elqperience with the  same kind and amount af material. I n  those 
cases where 
lished, the 

the ssfety of the material irradiation is not estab- 
gpproval of the Operations Supervisor i 8  required. 

v- 2 



2. 

3. 

If a doubt exists BS t o  the safety  of a given s q l e  irradiatim, 
the Operations Supervisor will concult the 
Camittee Chairman. 

C d t t e e  o r  the 

Samples w i l l  noraally be inserted and removed fram OWR f a c i l i t i e s  
by the (XJR Shift Supervlsor on duty. 
insertion or  -oval by other P-2 staff mabers when he judges 
the  uperation t o  be saf'e. Such authorization must be specific 
for each individml snmple. 
Under cert- cor,'ations (large numbers of s a q l e s  w i t h  very low 
activation) per?&nnel other than P-2 staff members may be allowed 
t o  insert and remove samples in the thermal column rabbit. 

Operations Supenrisor must approve the arrangement, and the S h i f t  

Supervisor must authorize each individual sanrgle. 

%e Supelrisor m y  authorize 

The 

Each sample i r radiated w i l l  be assigned a number as specified in 
Procedure N, "Record-Keeping Procedures .I1 Where possible, th i s  number 
w i l l :  be stamped o r  otherwise marked on the  rabbi t  can. 

4. The CIWR Operator on duty w i l l  be informed by the Supervisor of 
each sample insertion or ranoval. The Operator w i l l  maintain 
the saauple records as specified in the Procedure IV. 

The E-1 monitor will be present during the removal of irradiated 
sa~~gles  whenever reasonable and possible. 

I 

5. 
Sn the event that  there 

is any reason to suspect that the  rmmal of a specific szmple 
w i l l  involve an uausual risk, the Supervisor.will make special 
arrangements t o  have a monitor present. 

60 When en Irradiated sample is removed from the reactor and placed 
1z1 a lead pig, a yellow, "Radioactive Material f h m  mega" tag 
must be f i l l e d  aut with the n8me of the eqerimenter, h i s  group, 
and the materid in  the sample, and attached t o  the pig Fmnediately. 
The H-lmoni tor  w i l l  noFpauy f i l l  out and attach the tags; if 
the monitor is not present, the Supervisor w i l l  be responsible 
for tagging the sanple. 
monitor (when possible) or by the Sugervisor releasing the sample 

QI 

* - 
c3 

The tag w i l l  be caxpleted by the H-1 

when the sample is t o  be removed f'rom the s i te .  

v-3 



7. 

a. 

9. 

10. 

. _  

i 9 

c 

cp 

QI 

Masking tzpe, loose sheets of paper, or metzl radiation signs 
will not be used t o  identify saxriples. 
should be placed on or near l e d  pigs when the radiation level 
outside the pig is above the leve l  specified by P-2 procedures. Signs 

w i l l  not be used as substi tutes fo r  tags, however. 

A meta l  ""ndiztion" sign - 

S q l e s  with a c t i d t y  levels of 1 R/hr a t  1 meter o r  more must be ac- 

cmpanied by an H-lmonitor when renoved from b e g a  Site. 

Radioactive samples and materials leaving the s i t e  w i l l  be logged 
out according t o  the "Procedures,for Transporting Radioactive 
Materials from mega Site". 

will be governed by i t e m  3 of the above procedures. 
Samples t o  be transported.to Sandia 

S-les of t o f i c  materials should be prepared under the hood in 
the  Chemistry Lab if at all possible. Irradiated samples of toldc 
or pmdered materials t o  be removed *am t he i r  rabbit  cans at t h i s  
s i t e  may be unsealed only under the radioactive materials hood. 
After such an operation is completed, the hood should be checked 
for contaminstion and cleaned, if necessary. 
Saaqles of fissionable materials will be accepted for irradiation 
in the  CklR only if' sealed in quartz ampules sized t o  f i t  into a 
standard CXGt rabbit  can. 

by the  CkTR Operations Supenrisor o r  Comittee Chairman when such 
procedure would impose a hardship on the sample recipient, tha t  
i a  when having the  ample i n  a quartz container mkkes it extremely 
d i f f icu l t  o r  dangerous for  the recipient t o  use the sample. Note, 

Exceptions t o  t h i s  rule  may be authorized 

hmever, that exceptions Kill nut be allowed if there is  an undue 
risk of contadnation involved. 
Supervisors (or other personnel) will wear film badges when 

remwing samples. 

Persons handling irradiated materials should be familiar with 
the "Rules for Irradiation, Handling, and Storage of Source 
Materials by Research Personnel", which is  written for  Omega 
Site. 

BO Procedures for No. 1 and No. 3 Rabbits (Thermal Column) 

v- 4 



Exhibit 111-7 ’ 

O!lEGX WEST REACTOR I RRID I AT1 OS REQUEST 

DATE ML) T I N E  IRRADIATION TO BEGIN: \ O b  0 179 
LOCATION (RABBIT OR PORT): a-5 LENGTH OF IRRADIATIOS: 

U 

-9ANPLE DESCRWTION:  C om.1 . mt-) 6 h p h  

hAME BO G R O g  c,rJ C- r \  PROGRAN CODE: SoRO 

‘bESCRIPTION OF YOUR SAMPLE USAGE AFTER IRRADIATION: ( - k , 3 i f i f i  r;f 7- A - 4 2 ,  

$I S P E C I A L  INSTRUCI‘IONS ON/BACK.- YOUR RECEIPT OF IRRADIATIOY IS OS BACK. 
1 

- I 
S P E C I A L  INSTRUCTION: c-T nn c O d  

;b) SAMPLE IRRADIATION RECEIPT:  COMPLETED AFTER IRRADIATION. 

CO OWR SAMPLE NUMBER: , 
m IRRADIATION STARTED DATE: 30 ocx7q TIME:  08f l  hd/[k-- * IRRADIATION COMPLETED DATE: 3O &74 TIME:  /bdL  

TOTAL MWX RECEIVED: TOTAL TIME;  
e 
@ 

-*SM&5 SWKW q 
7 a 
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bo9 A U M O S  SCIENTIFIC U B O R A T O R Y  

UMIVKRSITV OF C A L l f O R N I A  
LO. AAAMO.. NW Maico 9714.4 

1 

OFFICE MEMORANDUM 
: John L. Yarnell, P-2 DATE: November 4, 1970 1 

: William. E. Stocum, H-5 

cc, 

- . .- 
2 ..ad&-. AMSIEXT AIR SAMPLING- -OMEGA WEST REACTOR k30M 

A i r  samples we,-e scLected in the Omego. West ILeactor Rool,= 
on September 25, 1970: 3 e  grab aar'ples were c5lec:ed frum 
approximately 1 a zo 4 5  rr,;r.Ltts aftci- ;ne gas heare7s bad bar. . eta  
The samples ab -C an&+l)-~,a i\.r carr3r. rnonoxiae. carbon ai,3xide, 
and methk-x, :he results are  jrese.Xed in Table 1. 

. sbsezved methbae conceni-&:ions were rcAabi C- ..gh-- 
250-  . )L  ppm. A w a s  ncx d o w n  wne.ner gas leakage and/o;. ,nefficien 
c o m t ~ s r i o n  we e the rnajcr :ontribators co the high concent: Ltions 
Therafi re,  S L ~ L ? L ~ ~  were colrected UI s?proxirr,atel> s i r i c .  >fati J - i 6  

on O6 le.=- 2 2 ,  &9?0. Hosever, the samples were toliecrec, -ram 
apF. -: 25 EO $5 muutes  after the heaters w t r e  ararteu to 
all, : d t s  t o  "warm up". The results of t h i o  secon6 sampling 
.sei.= 5 ire =:so presented iz Table 1. 

The Threshold Lizrk. *Jaluee (TLV), time-weightea 6-hour 
exposzre gui6eliner ior -arbon monoxide and carbon dioxiae are  

axpi . -- Lxi; oi x r  &aAs in air is S S  300 apm. Carbori tide 
con. - - - . -LX~, s:igr.tLv ir exce i i  of the TLV, were obse-vcn at 
he - ?.=\ )-  ..ezzzn:..- a:.? :a?. However, i do not Fee; U.C.SZ con 

Z e n  . ~ p r =  =G--. a -,gnuica.nt health hazard betat;ae raey 
,lot - c . ,;eed the TLV'e and 2 )  they were observed in areas  
ow . .- upancy. 

a i r  :- -t.itra:ic i s  3: j i r  ,-?ai and 50CO ppxx, respec.ively. LOWC i- 

-. - - 

c. c(EL;k L' 
William E. Stocum 
Engineering Section 
Industrial Hygiene Group 

, mca 



Table A. Results of Ambient Air Sampling 

Location Air Concentration, ppm 
co c02 Omega West Reactor Methane 

9 -25-70a 
Main Floor -250 900 < 15 

I 

Reactor Mezzanine -300 4500 20 

Top of Reactor =500 6000 40 

b 10-28-70 

&Main Floor 

Reactor Mezzanine 

Top of Reactor 

< 20 -5000 < 10 

40 4000 . M 15 

35 &OOO < A0 

a. Approximately 10-minute heater "warm up". 

b. Approximately 25-minute heater "warm up". 

0 
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"xhibit 111- 8 . 
Lc L JS SCIENTIFIC LABORATORY 

UNIVERSITY CF CALIFORNIA 
LOS ALAMOS, h E W  M E X I C O  87545 

Telephone Ext; OFFICE MEMORANDUM 

Merle Bunker, P-2, MS 776 OATE November 13,  1979 
E v a n  Campbell, 

Dan Macdonell, H-5 

AIR SAMPLING STUDY, TA-2, BLDG. 1, ROOM L O 1  
I 

H - 5  79-1572 (W571) 

486 

REF: Memo, Stocum, H-5, t o  Yarnell, P-2, 1970, copy attached 

On 11/7 and 11/8/79, H-5 collected a i r  samples i n  Room 101, Bldg .  1,  
TA-2, to  evaluate possible a i r  contaminants (CO,  CO:, and combustib e 
g a s )  resul t ing from combustion, or  non-combustion, of  natural gas n the 
heating system. The a i r  sampling was conducted under two modes of 
operation; w i t h  roof vent i la tors  on and w i t h  roof vent i la tors  o f f .  

-Results of the 11/7, 11/8/79 sampling period and those done i n  
past are given i n  the attached tables.  

the . 

The permissible exposure limits ( P E L ' S )  for  CO and C O 2  are a i r  
concentrations of 50 ppm and 5000 ppm respectively for an 8-h day, 40-h 
week, time weighted average. Natural gas is as imple  asphyxiant. The 
concentration is limited by the available oxygen (19.5%) and the f i r e  
hazard, LEL = 5% combustible gas (methane) by volume.  

Based on r e su l t s  o f  the 11/7 and 11/8/79 sampling study, the 
permissible exposure l imits  were not exceeded. The resu l t s  indicate t h a t  
concentrations above expected background for C O ,  C02 and combustible 
gas do exist and tha t  d u r i n g  vent i la t ion s h u t  down, the a i r  
concentrations of CO, CO2 and combustible gas, a f t e r  one h o u r  w i t h o u t  
vent i la t ion,  were about double the a i r  concentration p r i o r  t o  ventilation 
shut down. 

The  sampling records indicate tha t  concentrations of a i r  contaminants 
measured flucuate. Because of  these fluctuations and the potential f o r  a 
heater to  malfunction, i t  i s  d i f f i c u l t  to predict w h a t  a i r  concentrati.ons 
of Co, CO and combustible gas would be i f  the ventilaton system was 
shut o f f  P or a long per iod of time. 



, L r  41 OS SCIENTIFIC LAEORATOTY 
t lVERSITY Of C A L I F O R N I A  

LOS ALAMOS. N E W  MEXICO 8 7 ¶ 4 ¶  

TO: Merle Bunker - -2- . DATE: November 13, 1979 

Space heaters  o f  t h i s  type  are n o t  capable o f  be ing  vented 
i n d i v i d u a l l y  as they  a re  p r e s e n t l y  designed, consequently, only roof 
v e n t i l a t i o n  w i l l  p rov ide  adequate c o n t r o l  o f  combustion products.  U n t i l  
t he  Engineer ing s tudy  i s  completed and any suggested changes made, t h e  
exhaust v e n t i l a t i o n  should remain "on" dur ing  opera t i on  o f  the e x i s t i n g  
r a d i a n t  heaters .  The i g n i t i o n  r a t e a n d  air- to-gas r a t i o  should be 
checked b y  the Engineewg Department t o  insure  maximum combustion o f  the  
gas. t 

OM: pg 

Attachments: Table: Sampl i n g  Study (11 /7  and 11 /8 /79)  
Table: 
Memo: Stocum t o  Yarne l l ,  11 /4 /70  

Prev ious Sampl i n g  Studies (1967 and 1970) 

CY:  C. Cour t r i gh t ,  H-3, MS 934 

0 
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PREVIOUS SAMPLING STUDIES (1967 & 1970) 
ROOM 101, BLDG. I ,  TA-2 

co PPm. 
11/67 
F 1 oor level t10 

C O 2  pprn Combust ib le  gas pprn 

100 t 10 

Mezz an i ne < 10 1500 < 5  
314 way up reactor t10 2100 50 

Top o f  reactor 

9/70 
F1 oor level 

Mezzanine 

Top of  reactor 

10170 
F1 oor  level 

Mezzan ine 

c3 
0 Top o f  reactor 

10 2100 

t15, t15 '600 

tl5, t15 900 

20, 20 4500 

40, 38 6000 

2 5  

200 

2 50 

300 

500 

<lo, < lo  5000 t20, <20 

t10, t10 5 000 

t10, 1 5  6000 30 - 40 
10000 40 - 50 

t10, t10 6000 30 - 40 
15, < l o  

Q 
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OFFICE M E M O R A N D U M  
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, N E W  MEXICO 87545 
Telephone Ext; 

DATE November 14 ,  1979 

L .  R .  Ebaugh 

"MARLEX" PLASTIC REACTOR RABBITS 

CMB-6-PS-392 

770 
i 

A study has been made t o  determine the properties of plastic reactor 

The incident 
rabbits as a function of temperature. 
den t  o f  sticking of one such r a b b i t  i n  a reactor experiment. 
was b r o u g h t  t o  the attention of the Plastics Section d u r i n g  a meeting on 
November 2 ,  1979. 

BMB-5040, a polyethylene-butene copolymer. 
had been made by the requestor, which was Group P-2. 

The study was prompted by an inci- 

The  vials were injection molded by the Plastics Section o u t  of Marlex 
The selection of this material 

Experimental 

ibrated for  temperature control and uniformity. Each sample was placed i n  
aluminum conduit t u b i n g ,  similar t o  t h a t  used in the reactor. The temper- 
ature was maintained on the vial and t u b e  for a period o f  20 hours, w i t h  
temperature controllable within 5°C. A t  the end of the t e s t  time, the tube 
was tipped t o  determine i f  the vial would fal l  freely from i t ,  i e . ,  no 
adhesion t o  the wall. 
115, 120 and 125"C, are shown i n  figures 1-4. 

Vials were tested by thermal aging in an oven which was carefully cal- 

The visible effects of  the tes ts  a t  three temperatures, 

Differential thermal analysis (DTA) was used t o  p l o t  an endotherm 
thermal "signature" for the material. 

Results 

Figure 5 shows the resultant p l o t .  

Vials thermally aged a t  115 and 120°C for  20 hours did n o t  stick in 
Each d i d  undergo some shrinkage on the length, b u t  no s ign -  the conduit. 

if icant increase i n  O.D. was observed. 
a f te r  20 hours, and did not fa l l  o u t  of the tube. 
temperature, the vial fe l l  o u t  easily. 

T h e  sample aged a t  125°C d i d  stick 
After cooling t o  room 

Heating aging a t  a l l  three temperatures resulted i n  axial shrinkage. 
This i s  due t o  "plastic memory," a tendency of  polymer molecules t o  re- 
t u r n  t o  a less oriented configuration. This occurs when the temperature of 
the material i s  raised close t o  i t s  glass transition temperature ( T g ) .  The 
following table shows the dimensional changes which took place: 



\ CMB-6-PS-392 , -2- 1 Noverr' * 14, 1979 

Temperature Leng th ,  i n  (mm) O.O., i n .  (mm) I.D., i n .  (mm) 

Control (rm. temp.) 2.377(60.38) 0.472 (11.99) 0.375 (9.53) 

115°C 2.322( 58.98) 0.472 (11.99) 0.365 (9 .27)  

120°C 2.275( 57.78) 0.472 (11.99) 0.367 (9.32) 

125°C 2.055( 52.20) 0.485 ( 1  2.32) 0.371 (9.42) 

The DTA p l o t  shows t h a t  the Marlex i s  i n t o  i t s  Tg anywhere above 80°C. The 
heat aging experiments show, however, t h a t  c l a s s i c a l  melting and slumping w i t h  
a tacky surface does not occur u n t i l  125°C. 
as follows: The  phase change.endotherm peaks a t  106-108"C, b u t  the material  
retains i t s  shape as  an extremely high-viscosity f l u i d .  
plastic memory shrinkage can take place,  although no slumping or tackiness is 
observed. 
p lus  tackiness can occur over a 20-hour exposure when the temperature i s  main- 
ta ined  a t  125°C. 

The DTA curve has been in t e rp re t ed  

During this phase; the 

As the temperature .rises, the v i s c o s i t y  decreases,  and slumping 

Conclusions 

The bore of the aluminum conduit  was measured and found t o  be 0.494 i n .  
(12.55 mn) i n s i d e  diameter. A t  room temperature, a v i a l  w i t h  0.472 i n .  (11.99 
mm) outer  diameter will have 0.022 i n .  clearance t o  move t h r o u g h  the t u b e .  A t  
115"C, the d i f f e r e n t i a l  coefficients of thermal expansion between the Marlex 
and aluminum k i l l  reduce t h a t  c learance  by 0.0044 i n . ,  leaving 0.0176 i n .  

T h u s ,  i f  the contents expand:or produce any in t e rna l  pressure, the outer  d i a -  
meter of the v i a l  will deform and possibly jam i n  the conduit. A t  temperatures 
below 125"C, i t  would not adhere t o  the tube interior as a melt. A t  125°C o r  
above, the v ia l  w i l l  deform and develop a tacky surface which  can adhere t o  the 
conduit  wall . 

- 
^ *  

A t  any temperature above lOO"C, the v ia l  wi l l  be 'subject t o  deformation. 

In view of the observed Tg endotherm f o r  Marlex BMB-5040, i t  appears t h a t  
prolonged use a t  any temperature above 100°C involves a s i g n i f i c a n t  compromise 
of  the s a f e t y  margin. 

L RE / ag r 
Di s t r ibu t ion :  
D. J .  Sandstrom, CMB-6, MS-770 
File 

&/y?/Z+- 
L. R .  Ebaugh 

P l a s t i c s  Section Leider 
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Fig.  3 .  Control and 125°C Sample 
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Fig. 4 Control and Test Samples 
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EXHIBIT IV-2 
G P WX-3 ANALYTICAL LA0ORATQRY 

- 
F-'%STtR C Cour t r igh t  LAB. No. 4892 

W 5 7 l  / 00131  3A13pm PTlyethyLene Sample Tubes (Rabbi ts)  Po 

NovI j ,  1 9 7 8  

Nov 13, 1979 

.tUALYSXS W ' D  Softening TemDerature  DATE REC'D 

,PERATOR J F B  REPORTED 

The  softening t empera tu re  range  of the polyethylene sample tubes,  a l so  known 

a s  rabbits,  have been de termined  by different ia l  scanning ca lor imet ry .  

me ta l  t e m p e r a t u r e s  w e r e  observed  on the F i s c h e r  hot plate melt apparatus.  

to expansion and penetrat ion w e r e  m e a s u r e d  on the Themal  Mechnaical analyzer.  

Sticking- to 

Resistanct 

- - Differential  - - - -  Scanninx  C a l o r i m e t r y  

L a r g e  rabbi t  (. 475" d x 2" 1) 

Rabbit-I .  F l a t  End  (. 25" d x . 5I1L) 

Rabbit 11. Cone End (. 25" d x . 5"L) 

F i she r - Johns  -- Melt Point  Hot P la t e  

pin on the hot  p la te ,  while being 
heated) 

(Sample manipulated with dissect ing 

L a r g e  Rabbit 

Fabbi t  I Flat Ended 

Fabbi t  I1 Cone Ended 

S t a r t  of Major  P a r t  
Softening of Softening 
Endo the rm Endotherm 
( " C )  

81 

69 

63 

Softened but 
Not 

, -  Distor ted 
( "C) 

100 

100 

95 

- 

( " C )  

11.3 

90 

100 

I 
Softens and 
Slightly 
Sticky 

( "C)  

124 

118 

110 

End  of 
Major  
Endotherm 

("C) 
131 

106 

113 

Di s to r ted,  
Flows -and 
Sticks t o  met; '  

( " C )  

132 

125 

115 

By Thermal Mechanical - a -  Analysis  in  Penet ra t ion  Mode. 

L a r g e  Rabbit Height i nc rease  2% at 113°C at  5 'C/min. 
I so the rma l  at 113°C for  6. 5 hours ,  v e r y  
s l ight  d e c r e a s e  in height under  1 g load. 
A f t e r  cooling overni te  and removal  f r o m  
apparatus ,  no visible dis tor t ion o r  probe 
m a r k s  on sample. 

Fabbi t  1 Flat Ended 

Fabbi t  11. Cone Ended 

Sample collapsed at 105°C when heated a t  
S"C/min .  Held i so thermal  a t  113°C for 3h, 
and showed s teady  penetrat ion of probe. 
Af te r  cooling to  room t empera tu re ,  sample  
was  removed and showed melting and flow. 

Not done, unable to ge t  a flat sample f:: 
p lacement  under  the probe. 



EXHIBIT IV-3 

* -07-79 

To : J .E .Sa t t izahn ,  Group Leader, CNC-11 

From: D.G.Brookins, UNM 

Subjec t :  R e s u l t s  of h e a t i n g  experiments  on sample ampoules ( r a b b i t s )  
used f o r  NAA 

I 1. Experiment 1. 
; 

Two o u t e r  r a b b i t s  ( threadqd w i t h  c a p ) ,  marked.# 1 and # 2 

Two "new" i n n e r  rabbi ts  : con ica l  bottom: Ladd Inds. ,Vt  ) ,marked # 5 , 6  
* Two "old" i n n e r  r a b b i t s  (91;at bottom: provided from CMB) 8 marked +I ? , 4  

-- 
0 Nos. 1 , 3 , 4  p l aced  on 4-cm g l a s s  i n  120  C c o n s t a n t  T oven 

Nos. 2,5 ,6- .p laced  on 5-cm g l a s s  i n  12OoC c o n s t a n t  T oven 

Both groups p l aced  i n  oven a t  8:4S AM. T d r o p  t o  T=100 a t  
t i m e  of  opening of door. 

Examination of samples a t  10:45 AM showed s e v e r e  s o f t e n i n g  of 
r a b b i t s  3 , 4  and pronounced ( b u t  less seve re )  s o f t e n i n g  of r a b b i t s  
5 , 6 .  Experiment stopped a t  t h i s  po in t .  Rabbi t s  1,2 s t i l l  unaffected.  

-- 
T=120°C a t  8 : S O  AM. --- 

--- 
2. For t h e  second experiment,  t w o  i n n e r  r a b b i t s  (e 9: o l d - s t y l e  and 

# 10: new-style) i n s e r t e d  i n t o  o u t e r  r a b b i t  # 7 and placed on 
ceramic t i l e  i n  USOT ( c o n s t a n t )  oven. 

'' In  a d d i t i o n ,  two a d d i t i o n a l  i n n e r  r a b b i t s  (# 11: o l d - s t y l e  and 
* - -  'a # 12: new style) p l aced  i n  o u t e r  r a b b i t  # 8 which was then in se r t ed  

F 
i n t o  aluminum tubing  and p l a c e d  i n  115'T ( cons t an t )  oven. 

Both samples i n s e r t e d  a t  11:30 AM. 

Samples were removed a t  4:30 PM, I n  both c a s e s  t he  o u t e r  r a b b i t s  
w e r e  i n  good c o n d i t i o n  .but  t h e  i n n e r  r a b b i t s  (nos. 9,10,11,12) 
had a l l  melted a g a i n s t  the i n n e r  w a l l  of the o u t e r  r a b b i t .  

w 

=,,- 
*The experiment  w i l l  be r epea ted  a t  112-113 C l a t e r .  0 

Q 

. .  
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L O . . r . u r y E W l m : l u o M T O W  

ljNlVERSlTY OF CALIFORNIA 
LOS ALAMOS. V E W  MEXICO 97545 

;Telephone Ex f. 
OFFICE M E M O R A N D U M  I 

H. T. Motz DATE November 9, 1979 

FROM 

SUBJECT SPECTRAL ANALYSIS OF R-5 "TRASH" 

SYMBOL CNC- 11 

MAIL STOP: 514 

The materials removed from R-5 consist of various fragments of the 
I 

sample vials used, portions of the pneumatic rabbit in which the vials 
were contained, three small chrome wire segments, and a mixture of quartz 
wool and sample powder. The chrome wires were removed, reweighed, and 
counted for a five minute interval. 
with records, it was determined that pneumatic rabbit 0204 was involved, 
and that the powder recovered was a mixture of a natural flourite, a 
natural flourite-carbonate mixture, and a lithium carbonate standard doped 
with 5 ppm each of the rare earths. 
Spex Industries of Metuchen, New Jersey. 

From a comparison of the wire weights 

The latter is marketed as E L - 4  by 

I 

The normalized activity measured for the chrome wires, averaged 
6 
6 

9.232910 

7.680010 
month. An undetermined portion of this increase is due to additional 
irradiation of the stuck sample the morning of the attempted extraction. 

(+8%) counts/mg. 
(215%) counts/mg for 30 samples irradiated within the past 

This is in comparison to an average value of 

Because of incomplete sample recovery,,a quantitative determination 
of absolute elemental abundances within the extracted material is impossible. 
It was, however, possible to obtain a spectral readout of the activities 
present, and to compare this to other similar materials irradiated 'in the 
past. The non-metallic "trash" showed significant activities of Eu , 152 

Sm153, NaZ4, La140, Ca47, Yb175, and d g 3 .  This trace and major 
element group is quite typical of the type of sample found in pneumatic 
rabbit 0204, and was not present at levels in excess of those found in 
similar samples processed in the recent past. 

: l m  

CC: CNC-11 
File 
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Exhibit IV - 5 LOS ALF'jOS SCIENTIFIC LABORATORY 

Loa ALAMOS. N E W  MEXICO 87545 
d E R S I T Y  OF CALIFORNIA 

Telephone Ext; OFFICE MEMORANDUM 

A .  M. Valentine, H - 1  MS 401 OAT€ December 3 1979  
Wayne R .  Hansen, H-8 Group Leader@? 

A .  John Ahlquist 3 
RESULTS OF ENVIRONMENTAL MONITORING FOLLOWING T H E  CONTAMINATION 
INCIDENT AT TA-2 OW 10/31/79 
H8- 7 9-498 

i 

Around 1400 hr' MST on 10/31/79, 1. R. Hansen was informed by you of 
a possible release of activation products t o  the environment ( s ta r t ing  
a t  1000 hr.) from the Omega West Reactor a t  TA-2. A r a b b i t  containing 
a so i l  sample had stuck i n  a sample port. When P-2 t r ied  to  remove the 
rabbi t ,  i t  broke spreading contamination throughout the experimental 
room. Some material was released outside the b u i l d i n g  through an un- 
f i l t e r ed  pyhaustt The sample had been exposed to a2teutr jg  flupqge o f  lQdI; 1v52mn/cm165 Jopg3Starypj of&2 identified Na, Mn, La, 

several more isotopes t o  identify.  
9 E u ,  Dy, Sm, W ,  Br i n  the sample w i t h  a possible 

Weather patterns a t  the OHL a t  the time o f  release were variable 
speed winds (1.5 t o  4.5 m / s ) ,  variable i n  direction ( 5 7 O  t o  1 5 5 O ) ,  b u t  
predominantly from the east ,  w i t h  a ground temperature of 6.7OC and a 21 
m h i g h  temperature of 4 . 3 O C .  The  principal mechanism for the material 
t o  get o u t  o f  the canyon (since there was no i n i t i a l  large thermal i n p u t  
t o  cause a large plume r i s e )  is  for  d i f fe ren t ia l  heating o f  the n o r t h  
and south walls by the sun  t o  create  rotary winds ,  which would m i x  
canyon a i r  w i t h  a i r  above the canyon rim. Because the day was c lear ,  
such mix ing  probably occurred. Wind flow patterns i n  the canyon d u r i n g  
most daylight hours go u p  the canyon, i . e . ,  a re  from the east .  
safety reasons, the exhaust blowers a t  the reactors were not shut o f f  S O  
the release was probably an i n i t i a l  puff of ac t iv i ty  followed by a 
decaying source term, 
was s t i l l  from the eas t  ( e s t .  1-2 m/sec.). 

For 

A t  1440 hr. tha t  afternoon, wind i n  the canyon 

To document ( w i t h i n  limits o f  detection) i f  any material escaped 
the canyon, environmental a i r  net samples were collected from LAMPF, DP,  
Gulf S t a t i o n ,  Royal Crest Tra i le r  Court ,  and 48th S t .  ( i .e . ,  a l l  loca- 
t ions ,  on the mesas along the canyon). 
frotit Well PM-1 and Espanola. A swipe of the material from inside the 
b u i l d i n g  was given us t o  a s s f s t  I n  determining spectra o f  thT5$,f]eased 

on the afternoon of Oct. 31 and were then counted overnight (14.9h). 
None of the isotopes seen on the swipe were detectable on the a i r  f i l t e r s .  
Detection l imi t s  for  the isotopes of i n t e re s t  ( fo r  the long count) 
were : 

Background samples were collected 

ifa?pes.,4bn the swiqe. the major isotopes identified were Eu a 

In, La, and Na. The  f i l t e r s  were glven a 2000 sec gamma scan 

, 



LOS C 10s SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW MEXICO 87144 
NIVCRSITY O r  CALIFORNIA 

TO: A1 Valentine - 2- DATE: December 2 ,  1979 
8 ,  

pCi / m l  

Isotope - T 1 / 2  Detection L i m i t  Uncontroll ed Area CG* 
I 

152ml 1 2  9.2h - 4x1 0- 1 x l  o-8 
54m 8x1 0-1 lx lo- lo  11 6ml In  

4 0 ~ a  40.2h - 1x10-12 4x1 

24Na 15.0h - 6 ~ 1 0 - l ~  5x1 0” 

Worst Case Value 

For a look a t  any long-lived isotopes tha t  m i g h t  have been 
released, gross alpha and beta counts were made 8 days a f t e r  the 
re1 ease. 
a t  these stations i n  1978 (LA-7800-ENV). 

Results i ndicated ac t iv i ty  1 eve1 s near o r  below minimums 

W i t h  no detectable short-lived or long- l ived  ac t iv i ty ,  no dose ca l -  
culat ions were attempted - especially since the l imits  were well below 
the uncontroll ed area concentration guides (CGs) from Manual Chapter 0524. 
The  CGs a lso  apply t o  continuous exposure (168h/wk). Any member o f  the 
p u b l i c  exposed t o  this release would have been exposed a t  the most for 
only several hours. 

AJA:vh 

4 cc: W .  R. Hansen/A. K. Stoker, H-8, MS 490 
F. G. Fernald, H-8, MS 490 
T. C. Gunderson, H-8 490 

J.  E. Hyder, H d l ,  MS 401 
G. W. Neely, H-1 , MS 401 
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SECTION 1. 

HEALTHEWORKERS 

OCCUPATIONAL MEDICINE - H-2 

1.1 GENERAL 

Two  field^ t r i p s  re la t ing t o  t h e  h e a l t h  of O i l  Sha le  Workers were 

made by members of H-2. On January 23-24, D r .  Grier and Evan Canpbell, of 

Group H-5 made a v i s i t  t o  t h e  Geokine t ics  I n  S i t u  O i l  Sha le  Retor t ing 
I 

Experiment a t  Vernal,  Utah. Due t o  shor tnes s  of time on s i te  and the  f a c t  

that t h e  retorts were not  i n  ope ra t ion ,  it is hoped t h a t  a follow-up v i s i t  
can be made when t h e  retorts are i n  ope ra t ion .  

D r .  Jon Rudnick made an i n i t i a l  planning t r i p  to  Grand Junct ion ,  
Colorado t o  meet with r e p r e s e n t a t i v e s  of Occidental  Petroleum to  a id  i n  t h e  

development of an appropr i a t e  h e a l t h  s u r v e i l l a n c e  design f o r  t h e i r  sha l e  o i l  

ope ra t ions .  

D r .  Char les  Shafer  served on an i n v e s t i g a t i o n  board appointed by 
DOEILAAO, t o  i n v e s t i g a t e  t h e  fatal  acc ident  t h a t  involved a Los Alamos 

S c i e n t i f i c  L a b o r a t o r y  (LASL) employee on F e b r u a r y  1 2 ,  1979. The 
i n v e s t i g a t i o n  w a s  completed and t h e  r e p o r t  of t h e  f ind ings  submitted t o  DOE. 

F ive  staff nurses, under t h e  d i r e c t i o n  of Dr. Charles  Shafer ,  
completed a Phys ica l  Diagosis and Assessment Course, which began on June 17, 

1977 and was completed on March 20, 1979. 

1.2 MEDICAL SERVICES 

Medical s e r v i c e s  f o r  t h i s  q u a r t e r  are l i s t e d  i n  t he  following 

t a b l e s  : 

-5 - 
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P r e- emp l o  m e n  t 
- I n i t i a l  V i s i t  

Table  1.1 Employee Medical Se rv ices  

I n d u s t r i a l  N o n i n d u s t r a  

L I S L , a  RQE L B s k m 3  RQE 

- Phys ic ians  Examination 
Periodic 

- I n i t i a l  V i s i t  

- Phys ic ians  Examination 

Tern ina t  i o n  
4l - I n i t i a l  V i s i t  

- Phys ic ians  Examination 
S p e c i a l  Examinations 

- Laser, Beryll ium, FAA, 

Return t o  wark, etc. 
Other Cont rac tor  Examinations 
S p e c i a l  Procedure h Diagnos t ic  Test 
Miscel laneous V i s i t s  
S i ck  C a l l  V i s i t  

Follow-up V i s i t  

10 20 4 129 32 4 
-- -- 4 
277 81 10 286 26 5 

398 137 12 1462 24 9. 

e -- -- 
-- -- -- _- -- -_ 

135 59 3 180 56 -- 

I 

I 

0 
Ques t ionna i r e  and l a b  work 



0 

Table 1.2 Employee Counseling Program 

Bew Cas es - Summarv 
Opened (Pe r sona l  Contact)  
Discussed w i t h  Superv isor  

(No Personal  Contact)  

BSeS  OD ened - Deta i l e d  bx 
ADD aren  t P rob1 eq 

Alcohol/Other Drugs 
MaritaWFamily 
Mental/Emotional 
Other  

Cases ODened - t a l e d  bv v 
Superv isor  
Self 
Medical - 
Telephone 
In  Person 

Telephone 
I n  Person 

Case Conf er enc e s  - ,  ovee 
Telephone 
I n  Person 

Case Conferen ces - Family 
Telephone 
I n  Person 

Errdove e P r e s  e n t  a t  iQn9 
Number Presen t  

kAskDoE 
118 1 
116 1 

2 -  

16 1 
26 - 
31 - 
46 - 

16 - 
97 - 

1 1  

32 - 
58 - 

5 -  
3 -  

60 - 
413 2 

8 -  
52 - 

6 -  
251 - 

Total, 
126 
122 

4 

19 
27 
33 
47 

19 
100 

3 

5 
3 

I 

62 
424 

9 
54 

6 - 
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SECTION 2. 

2.1 HEALTH PHYSICS - H-1 

2.1.1 P r o t e c t i o n  of W o r k e r g  

2.1.1.1 Survev  and&&&x&a 
There were no h e a l t h  phys ics  program surveys conducted by the 

Department of Energy (DOE) /Albuquerque Operat ions Office (ALO) , during t h i s  

quarter. One recommendation concerning the Labora tory ' s  h e a l t h  phys ics  
program remains open but  should be closed dur ing  t h e  next ALO survey.  

No new DOE Manual Chapters ,  having s i g n i f i c a n t  impact on our h e a l t h  
p h y s i c s  program,  were i s s u e d .  H-1 p e r s o n n e l  p r o v i d e d  i n p u t  t o  ALO 

O p e r a t i o n a l  S a f e t y  p e r s o n n e l  f o r  DOE H e a d q u a r t e r s  d i s c u s s i o n s  on t h e  

previous ly  i s sued  Manual Chapter (MC)-0531, e n t i t l e d  S a f e t y  of Nonreactor 

Nuclear F a c i l i t i e s .  ALO had another  oppor tuni ty  t o  r eques t  mod i f i ca t ions  t o  
DOEMC-0531 p r i o r  t o  being r e i s sued  i n  DOEMC-5400. 

A t o t a l  of n i n e  r a d i a t i o n  o c c u r r e n c e s  o r  ' i n c i d e n t s  were 
inves t iga t edd  and documented by H-1. One of these i n c i d e n t s  r e q u i r e d '  

r e p o r t i n g  t o  ALO. The r e p o r t a b l e  occurrence occurred a t  about lO:3O a.m. on 
January 24, 1979, dur ing  t h e  r o u t i n e  rad iographic  in spec t ion  of some pressed  
h igh  explos ive  components. The in spec t ion  was being performed w i t h  an 
i n d u s t r i a l  x - ray  machine i n  TA-16-220-102 ( S - S i t e ) .  The t e c h n i c i a n  
performing the  i n s p e c t i o n  received a low-energy x-ray exposure of 100 R t o  a 
120 cm /a rea  t o  h i s  head and 50 R t o  h i s  hands. There was no equipment 

damage involved ,  and the  cause was t r a c e d  t o  inadequate  s a f e t y  i n t e r l o c k s  and 
warning devices .  The occurrence was formally i n v e s t i g a t e d ,  and the r e s u l t s  

of the i n v e s t i g a t i o n  were repor ted  i n  t h e  I n v e s t i g a t i o n  Report HRD-79-1. 

I 

2 

, 
I 

2.1.1.2 Tra in inq  
A v a r i e t y  of hea l th  phys ics  t r a i n i n g  programs were conducted f o r  

h e a l t h  physics personnel and o t h e r  Laboratory and Zia employees. D u r i n g  

March, t he  LASL Short  Course on Radiat ion Sa fe ty  w a s  p re sen ted ,  and an 

-8- 



average of  75 p a r t i c i p a n t s  a t tended  the  three one-hour lectures.  One hundred 

f i f t y  new hires were given a 15-minute t a l k  on r a d i a t i o n  s a f e t y  and 

p a r t i c i p a t e d  i n  the video s l i d e  program on Health, Safe ty  and Environment. A 

t o t a l  o f  281 LASL r a d i a t i o n  workers received r a d i a t i o n  s a f e t y  i n d o c t r i n a t i o n s  

as p a r t  of  the Health Physics  Check L i s t  procedure. Each LASL employee who 

starts- a new job as a r a d i a t i o n  worker r ece ives  t h i s  i ndoc t r ina t ion  and 

r e c e i v e s  a pamphlet e n t i t l e d  "Information on Radiat ion Pro tec t ion"  and an 
announcement f o r  t h e  next; "LASL Short  Course on Radiat ion Safety." Ten 
three-hour lectures and reviews were given t o  six H-1 Health P ro tec t ion  
Technicians w h o  had had no previous formal t r a i n i n g  i n  t he  f i e l d ,  A review 

was conducted t o  determine t h e  numbers and l o c a t i o n s  of plutonium workers a t  
LASL, and t h e  type  o f  r a d i a t i o n .  s a f e t y  t r a i n i n g  given t o  t h e s e  workers. The 

review r e s u l t s  i nd ica t ed  t h a t  workers were being subjec ted  t o  a s a t i s f a c t o r y  
t r a i n i n g  program, but  t ha t  t h e r e  is no system for updating or testing f o r  

understanding.  Seve ra l  members o f  H-1 reviewed a movie e n t i t l e d  "Radiation 
Accident Pa t i en t " ,  and the  film was made a v a i l a b l e  to  a number of o t h e r  

i n t e r e s t e d  groups.  On February 26-28, f i v e  one-hour lectures were repeated 
for and a t tended  by 746 Zia Company employees. The l e c t u r e s  covered basic 

r a d i a t i o n  s a f e t y  and p r a c t i c a l  a p p l i c a t i o n s  a t  LASL fac i l i t i es .  

2.1.1-3 n S a f e t ~ J 3 e v i e y  
New f a c i l i t y  r a d i a t i o n  s a f e t y  design and s a f e t y  a n a l y s i s  support  

c o n t i n u e d  a l o n g  w i t h  h e a l t h  p h y s i c s  r e v i e w  a c t i v i t i e s  f o r  f a c i l i t y  

modi f ica t ions .  The F ina l  Sa fe ty  Analysis  Report (FSAR) fo r  the Weapon 

Neutron Research (WNR) f a c i l i t y  w a s  reviewed, Estimates o f  annual releases 
were made based on Loa Alamos Meson Physics  F a c i l i t y  (LAMPF) experience and 

scaling cons idera t ions .  Accident r e l e a s e s  still need t o  be analyzed, and t h e  
FSAR c i r c u l a t e d  f o r  f i n a l  LASL review p r i o r  t o  submi t t a l  t o  ALO. L Division 

is i n  t h e  process  of  making changes t o  t h e  FSAR f o r  the  Laser Fusion 
Laboratory (TSL-86). When the  changes are accomplished, the FSAR w i l l  be 

c i r c u l a t e d  f o r  LASL review; t h i s  is expected i n  about one month. Evaluat ion 
o f  the bremsstrahlung source from the High Energy Gas Laser F a c i l i t y  (HEGLF) 
Antares laser ampl i f i e r  cont inued,  and an analysis  of  t h e  requi red  s h i e l d i n g  
was completed. A p re l iminary  design f o r  the Containment Phys ics  Laboratory 
(PUFF) Chemical Processing Plan t  was reviewed and comments were provided. 
The Safe ty  Assessnent Document ( S A D )  f o r  the Proton Storage  Ring (PSR) is 
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being prepared by WX-8 with  major i n p u t s  from AT-3 and t h e i r  consu l t an t  
Marcel Barbier of MITRE Corporat ion.  Severa l  meetings were held t o  d i s c u s s  

conten t  and des ign  cri teria.  Draft p o r t i o n s  of  the SAD were reviewed. 
Design criteria and s p e c i f i c a t i o n s  documents for the new TA-41 T r i t i u m  

F a c i l i t y  were reviewed. An H-Division p o s i t i o n  on s i t i n g  was formulated i n  
r e s p o n s e  t o  comments f rom t h e  Director's Office on t h e  Env i ronmen ta l  

Assessment. Work cont inued on t h e  Yarget Fabr i ca t ion  F a c i l i t y  conceptual  
-- 

design. L Divis ion prepared a SAD for review, and it is now being rev ised  i n  

response t o  comments. To assist i n  g e t t i n q  ALO concurrence t o  use TA-3-164 

as an enriched uranium s t o r a g e  f a c i l i t y ,  H-1 produced an acc iden t  a n a l y s i s  

and a SAD f o r  t h i s  f a c i l i t y .  Twelve Q u a l i t y  Assessments (QA) were reviewed 

for health physics  t h i s  q u a r t e r ;  a l l  were approved. 

Work on t h e  implementation of DOEMC-0531, S a f e t y  o f  Nonreactor 
Nuclear F a c i l i t i e s ,  cont inued.  Floor  p l a n s  for the  nuc lea r  fac i l i t i es  were 
prepared ,  and meteoro logica l  models t o  be used rece ived  much a t t e n t i o n  from 
H-1 and H-8 personnel  that  r e s u l t e d  i n  agreement on t h e  use  of  a Gaussian 

PUFF model f o r  a c c i d e n t a l  release c a l c u l a t i o n s .  The model incorpora ted  
s e v e r a l  s p e c i a l  parameters  s p e c i f i e d  by Group H-8. Implementation of 
DOEl4C-0531 i s  behind schedule;  however, 10 S A D s  are expected t o  be completed 
by t h e  end of FY 1979. 

A t o t a l  of 218 Standard Operat ing Procedures (SOP) for r a d i a t i o n  
s a f e t y  were reviewed and approved. Four of t h e s e  SOPs were t r ansmi t t ed  t o  
DOE/Los Alanos Area Office (LAAO). 

F a c i l i t y  and work p l a c e  r a d i a t i o n  m o n i t o r i n g  programs were 
maintained.  Details concerning these programs were documented i n  monthly 
area heal th  phys ics  r e p o r t s  r e t a i n e d  by Group H-1. 

I - 

Considerable  e f f o r t  was put i n t o  the development and review of 
s e v e r a l  documents f o r  t h e  new Health, Sa fe ty  and Environment (HS&E) Manual. 
Emphasis was put on development of Adminis t ra t ive Requirements ( A R )  for  

personnel  exposure c o n t r o l  and x-ray machine c o n t r o l .  A p a r a l l e l  e f f o r t  was 

conducted t o  gene ra t e  a procedure t o  be followed by t h e  Div is ion  i n  reviewing 
f u t u r e  SOPs. The d u t i e s  of a new SOP Coordinator p o s i t i o n  were o u t l i n e d ,  and 
the  o v e r a l l  review process  w a s  incorpora ted  i n t o  an AR document for t h e  HS&E 

Manual. 
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2.1.1.4 Monitor i n q m  Externa l  ExDosure 

F i lm  badges  and the rmoluminescen t  d o s i m e t r y  (TLD) r e su l t s  are  
sumnarized i n  Table 2.1. 

Table 2.1 LASL F i lm and TLD Badge Summary 

xu&’ 1979 t h r u  Februarv 

Highest  I n d i v i d u a l  Accumulated Dose (rem) 3.77 1.07 

Total LASL Accumulated Dose (man-rem) 309.76 50 .Ob 
Number of  LASL Persons Badges 
Number with Zero Dose 

4209 3673 
2864 3050 

Termination r e p o r t s  through October t o t a l e d  845 with 259 * having 

p o s i t i v e  r a d i a t i o n  doses.  A l l  exposures t h a t  exceeded 0.41 rem/mo cont inue 

t o  be i n v e s t i g a t e d ,  a long wi th  many lesser exposures t o  h e l p  maintain 

exposures as low as p r a c t i c a b l e  (ALAP). 

I n  Table 2.2, l e v e l s  of concern d i f f e r  from t h e  three monitoring 
. 

methods. 

For plutonium body burden c a l c u l a t i o n s ,  2 nCi uptake is the  l e v e l  of 

concern. A l l  uptakes involved one of the fol lowing t h r e e  causes: ( 1 )  a 
long-time i n t e r v a l  ( u s u a l l y  exceeding six months) between u r ine  samples, (2)  

a r e e v a l u a t i o n  (new u r i n e  data o r  a reassessment of p o t e n t i a l  acc iden ta l  
dates) of a p rev ious ly  known budy burden, or (3 )  a suspected cogtaminated 
u r i n e  sample ( w i t h  follow-up u r i n e  reques ted) .  

For i n  vivo measurements of plutonium chest burdens,  l e v e l s  of 
concern d i f fe r  f o r  d i f f e r e n t  i s o t o p e s  - 10 nCi f o r  238Pu and 21 nCi f o r  
239Pu. For ‘lllAm chest burdens and f o r  body burdens of gamma e a i t t e r s ,  t he  

l e v e l  of concern is i n  excess  of  10% of t h e  a l lowable burden. 
For americium and plutonium counts ,  t he  l e v e l  of concern i s  2 nCi. 
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Table 2.2 I n t e r n a l  Exposure Monitoring During January-March 1979 

Number Exceeding To ta l  Number 

Level  of Cone rq Performe4 
- ,  

Pu Body-Burden Calcula t ion  a . 669 , 

I n  Vivo Measurements 0 171 
. .  

Am-Pu Wound Count l* 27 

*This i n j u r y  w a s  a c u t  on t h e  left  thumb by a piece  of  broken g l a s s  

i n  an ac id  s o l u t i o n  of  americium and plutonium. After i n i t i a l  
su r f ace  decontamination 2.1 nCi of americium was de tec t ed  a t  t h e  
wound site. Fur the r  measurements i nd ica t ed  only su r face  a c t i v i t y ,  
i . e . ,  t h e r e  was no a c t i v i t y  embedded i n  the  t i s s u e .  Three days 

after t h e  acc iden t ,  t h e  count a t  t h e  wound s i te  was 0.6 nCi, and 13 
. 

days a f t e r ,  no d e t e c t a l e  a c t i v i t y  ( less than  0.1 nCi) was found, 

i n d i c a t i n g  t h a t  t h e  o r i g i n a l  a c t i v i t y  was p r i m a r i l y  s u r f a c e  

contamination. Urine samples f o r  americium and plutonium have been 
scheduled. 

2.1.2 SDeci-es and D eveloDment Pro le ctg 

0 
Severa l  s p e c i a l  s t u d i e s  and deve1opmeu;t p r o j e c t s  were continued i n  

a.  Tests were made t o  better unde;$stand present  problems and t o  

support  of t he  Laboratory 's  programmatic and h:alth physics  programs. 
r 

improve the  r e l i a b i l i t y  of  t h e  TA-55 c r i t i c a l i t y  de t ec t ion  and alarm system. 

b. Continuing work on the TLD badge system included:  ( 1 )  measure- 
ments of  t h e  neutron dose co r rec t ion  f a c t o r  (and e f e c t i v e  energy) i n  t h e  

v a u l t  area a t  TA-55; .(2) a comprehensive six-month s tudy of background bui ld-  
up cn the TLD chips  i n  t h e  TLD ca rds ;  and ( 3 )  a d d i t i o n a l  s t u d i e s  t o  v e r i f y  

t h a t  the  a m e a l i n g  procedure used a t  LASL g i v e s  more reproducable dose 
de te rmina t ions .  I 
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c. Development work t o  use n ine  S i ( L i )  d e t e c t o r s  f o r  plutonium and 

anericim wound count ing has been completed. The p resen t  development p e r m i t s  

a more accurate de termina t ion  of depth of b u r i a l  of these materials i n  
t i s s u e .  

I 

I 

d. The new Lawrence Livermore Laboratory (LLL) t i s s u e  equiva len t  
phantom w a s  made a v a i l a b l e  to  the LASL I n  Vivo Measurements Lab f o r  about a 

- -  month. Over 300 measurements were made on t h i s  phantom t o  determine 
c a l i b r a t i o n  f a c t o r s  for t h e  LASL i n  v ivo  measurement system. 

e. TLD measu remea t s  were made i n  J a n u a r y  t o  d e t e r m i n e  t h e  
. bremsstrahlung energy spectr&n and angular  d i s t r i b u t i o n  from t h e  Antares 

e l e c t r o n  gun devices .  The d$ta were used f o r  a subsequent s h i e l d i n g  ana lys i s  

t h a t  r e s u l t e d  i n  a dec i s ion  by Group L-10 to  use window covers  to  reduce 
shield w a l l  thicknesses and minimize skyshine r a d i a t i o n .  

c 

f. A draft r a d i o l o g i c a l  dose a n a l y s i s  f o r  acc iden ta l  p lu toniua  
releases, du r ing  confinement tes ts ,  was completed. Resu l t s  of the  a n a l y s i s  
w e r e  p resented  to  a s a f e t y  s tudy  group concerned about t h e  consequences of  an 
a c c i d e n t a l  release. 

g .  An x-ray machine c o n t r o l  program and office was i n i t i a t e d .  An 

independent assessment of LASL's x-ray machines w i l l  be conducted by t h i s  

office.  Appropriate  s a f e t y  s t anda rds  are being developed f o r  app l i ca t ion .  
h. Tabular  and g raph ica l  ou tput  from Los Alamos County populat ion 

d i s t r i b u t i o n  c o d e  PATHFINDER has been  p r o c e s s e d  g i v i n g  t he  p o p u l a t i o n  
d i s t r i b u t i o n s  w i t h  r e s p e c t  t o  a p p r o x i m a t e l y  30  l a b o r a t o r y  f a c i l i t i e s  
d e s i g n a t e d  as n o n r e a c t o r  n u c l e a r  f a c i l i t i e s .  S e v e r a l  m o d i f i c a t i o n s ,  

a d d i t i o n s ,  and corrections have been made t o  the PATHFINDER code. 

i. Data conta ined  i n  exposure record  f i l e s  for  yea r s  1944-1948 and 
1978 were s o r t e d  and summed t o  produce a s i n g l e  annual va lue  f o r  each 

i n d i v i d u a l  record. These records w i l l  be added t o  the computerized back 
r eco rd  f i le ,  which w i l l  conta in  exposure records  for the y e a r s  1944-1978. 

j. Major decontamination and decommissioning p r o j e c t s  continued at  

the abandoned TA-35 tritium glove box f a c i l i t y  and a t  t h e  TA-21 DPW p l u t o n i m  

f a c i l i t y .  A t  TA-35, a c t u a l  equipment reaoval  work began. The f i n a l  SOP was 
approved, and glove box removal work is expected to  s ta r t  i n  A p r i l  a t  TA-21, 
a p p r o x i m a t e l y  60% o f  t h e  g l o v e  boxes  and t r b n s f e r  t u n n e l s  have  been  

disconnected and prepared f o r  removal. E Divis ion has occupied the co ld  
warehouse, Bui lding 228, and CNC-4 has occupied Room 206 i n  Building 2 .  

-1 3- 



Rooms i n  401 East are decontaminated and n e a r l y  ready for occupancy by CNC-4. 

All glove boxes and suppor t ing  s e r v i c e  systems have been removed from t h e  
rooms i n  Building 150. 

k. Health phys ics  suppor t  was provided for Nevada Test S i t e  (NTS) 
a c t i v i t i e s .  This  inc luded  three LASL experiments,  t h r e e  d r i l l b a c k s ,  two 
cementbacks, and one LLL experiment.  A l l  were conducted without s i g n i f i c a n t  
personnel  exposure or e f f l u e n t  release t o  the  atmosphere. 

2.1.3 P r o t e c t i o n  of t h e  W i r o q g e n t  - rborne 

Measurements designed t o  determine t h e  q u a n t i t y  of r a d i o a c t i v e  

materials d iscarded  to  the  environment v i a  86 exhaus t  air s t a c k s  and ven t s  
cont inued.  Q u a n t i t i e s  released i n  1977 and 1978 are l i s t e d  i n  Table 2.3 
along with 1979 release q u a n t i t i e s  through March 23, 1979. The mixed 

a c t i v a t i o n  products  (MAP) are shor t - l i ved  r ad ionuc l ides  released from t h e  Los 
Alamos Meson Phys ics  F a c i l i t y  (LAMPF) , TA-53. The e leva ted  plutonium l e v e l  

\ 

is  due to  f i l ter  problems in Wing 3, CMR Building.  

I 
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Table 2.3 Airborne Radioactive E f f l u e n t  Releases 

Total Released 
Nuclide0 1977 1978 1979 

U-235 Q 238 560 h C i  526 i C i  186 p C i  

MPF 2151 p C i  1614 p C i  599 W i  
Th-234 3945 pci 1989 p C i  236 p C i  

i 

- - 
Pu-238 & Pu-239 118 p C i  111 vci 435 vci 

P-32 284 P C i  85 Ni 4 pci  
1-1 31 72 V C i  81 vci 0 p c i  
Ar-4 1 243 C i  239 C i  86 C i  

H-3 33,217 Ci** 18,631 Ci** 1216 C i  

MAP 45,843 C i  76,500 C i  O*** 

Through March 23, 1979. 
** 

Inc ludes  30,000 curies released from TA-33-86 
on October 6 ,  1977. 

*** . 
Total through February 23, 1979.. 
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2.2  SAFETY AND FIRE PROTECTION - H-3 

2 .2 .1  Audits 

DOE/ALO conducted S a f e t y  and F i r e  P r o t e c t i o n  s u r v e y s  s t a r t i n g  
February 20, 1979. The Safety Survey w a s  closed March 1 ,  1979 with no 
recommendations. The F i r e  Protect ion Survey involved an in-depth review of 
the LASL/Zia/LAAO F i r e  Pro tec t ion  Program. The survey w i l l  contain major 

recommendations f o r  r e s t ruc tu r ing  t h i s  program. The F i r e  Protect ion Survey 
close-out w i t h  LASL management on March 23, 1979 included severa l  minor 

recommendations. The o f f i c i a l  r epor t s  were not received during t h e  repor t ing  
period. 

1 

OSHA I N J U R Y  EXPERIENCE 

1978 1979 
E n t i r e  Year t o  A D r i l  1 

Occupational i n j u r i e s  140 23 
Lost time cases 66. 1 1 ,  

Days lo s t  from work 4 84 39 
LASL man-hours worked 13,174,000 3,354,859 
Average number of employees 6 848 7208 

* 
Includes'  one f a t a l i t y  with no days l o s t  from work 
assigned. 

2.2.2.2 P i s a b l i n q  In iu rv  DeSWiDtiOnS: 

Employee' s 1978 Lost Tine 
G r m D  Date (davs) I n  iurv DescriDtion 

SD - 20 November 2 1 Lacerated right l i t t l e  finger w h i l e  

. -  
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I 

using p l i e r s  t o  remine s t a i n l e s s  s t e e l  

ch ips  .while machine was running. 

SD- 1 November 17 2 Slipped while placing face p l a t e  on a 
machine c a u s i n g  muscle  spasms i n  

stomach. 

SD-1 November 29 2 Received a r i b  sepa ra t ion  whi le  using 
a 12-in. c r e scen t  wrench. 

Employee ' s 1 97 9 Lost T i m e  

Groua Date - . aLi!Jrv DescriDtion 

I 

CME-11 January 4 5 Jumped off o f  a dock and in ju red  back. 

cMB-8 January 9 5 Pinched  o f f  t i p  of m i d d l e  f i n g e r ,  
r i g h t  hand, when d i s s o l v e r  vessel  fe l l  

on it. 
SP-3 January 15 14 F e l l  on i c e  and r e c e i v e d  head 

concussion. 
SP-4 February 5 4 S t r a i n e d  back while  unloading a truck. 

ISD-4 February 5 1 F e l l  on ice  and bruised l e f t  r i b s  and 
elbow, 

wx- 1 February 12 Vehicle s k i d d e d  on i c e  and s t r u c k  

a n o t h e r  v e h i c l e  c a u s i n g  i n t e r n a l  

i n j u r i e s  t h a t  r e s u l t e d  i n  death. 

E-2 February 19 2 Molydisulfide l u b r i c a n t  blew i n t o  face 
and eyes.  

L-9 February 21 1 Struck head on I-beam causing brief 

loss of consciousness.  
E- 1 March 13 3 I n j u r e d  back while helping move a 100 

l b  t a p e  t r a n s p o r t  from a trailer,  
H- 1 March 14 3 F e l l  w h i l e  d e s c e n d i n g  s ta i rs  and 

b ru i sed  t a i l b o n e .  
P-9 March 15 1 S l i p p e d  and f e l l  w h i l e  p l a y i n g  

ping-pong and d i s loca ted  r i g h t  

shoulder .  

1 
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2.2.3 I n d u s t r i a l  Sa f e t v  A c t i v f t i a s  

Seve ra l  acc iden t / inc iden t  i n v e s t i g a t i o n s  were begun dur ing  t h i s  

qua r t e r  i nc lud ing  a J-9 opera t ion  i n  Colorado, a uranium-huor ine  (UF) 
release i n  CNC, a X-ray exposure i n  WX-3, and an equipment f i r e  'at TA-46. 
Jack Bacastow was an appointed member of the DOE I n v e s t i g a t i o n  Board f o r  t h e  

~ fatal t r a f f i c  acc iden t  i n  Omega Canyon. - 

I n  response t o  a reques t  from LAAO, r u l e s  t o  improve jogging s a f e t y  

A campaign t o  l o c a t e  over-age hydrogen cynide (HCN) c y l i n d e r s  was 

undertaken, and one c y l i n d e r  was removed and destroyed wi th  a quan t i ty  of 
sc rap  HE, with the coopera t ion  of Group M-3. 

. 
wer8 developed and submit ted t o  t h e  LASL Newsletter for p u b l i c a t i o n .  

A review of an earlier s tudy  of t h e  c o n t r o l  of access and a c t i v i t i e s  

at LAMPF was conducted, and a c u r r e n t  s t a t u s  r e p o r t  was prepared.  
The Committee for Spec ia l i zed  P res su re  Vessels and Pip ing  reviewed 

an0 made recommendations covering a CMB-5 2000 p s i ,  800 F autoc lave ;  proposed 
gas guns for G-7, and the proposed G-4 sonde tes t  v e s s e l ,  which is t o  be 

operated with p re s su r i zed  water at  over 6000 p s i  a t  about 550'F. 
Documents f o r  the n e w  HS&E Manual are c u r r e n t l y  i n  p repa ra t ion  

or review and are scheduled f o r  pub l i ca t ion  by the end of the next  q u a r t e r .  

2.2.4 - 7 F i e l d  S U D D O r t  

2.2.4.1. 
LASL faci l i t ies  a t  NTS were inspec ted  dur ing  the week of March 

12-16, 1979 by Dennis Monaghan and Jack Bacastow of Group H-3. I n s t a l l a t i o n s  
a t  ground zero  l o c a t i o n s  and o the r  areas were g e n e r a l l y  found t o  be i n  good 

order .  Two items of i n t e r e s t  were: review and approval  of  methane manifold 
i n s t a l l a t i o n  f o r  Mouse House a t  Mercury, and p o s s i b l e  discrepancy of  a 

l i g h t n i n g  p r o t e c t i o n  system for Bui ld ing  102 a t  Area 11; t h i s  is c u r r e n t l y  
under review by J-6 a t  NTS and H-3. 

There were t w o  v i s i t s  t o  NTS not  prev ious ly  reported f o r  the f o r t h  
quarter of 1978: (a )  Donald' B. Davidson, H-3 F i r e  P r o t e c t i o n  Engineer,  and 
Jack Bacastow, H-3 Safe ty  Engineer ,  inspec ted  LASL fac i l i t i es  a t  NTS dur ing  
t h e  week of October 1-6, 1978: Davidson was p a r t i c u l a r l y  i n t e r e s t e d  i n  f i r e  
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was an OSHA-type survey ,  a l l  d e f i c i e n c i e s  noted have been 

2.2.4.2. Ffeld 
' On February 7, 1979, Jack Bacastow i n  t h e  company of  C.L. Edwards, 

(3-7 staff member-, v i s i t e d  ' t he  A t l a n t i c  Richfield Company (ARCO) Colony O i l  

Sha le  Mine i n  the C i c i n i t y  pf Rifle,  Colorado. The purpose of  the v i s i t  was 

for Bacastow to  r e c e i v e  an on-locat ion briefing and a f a m i l i a r i z a t i o n  with 

J o i n t  G- and J - D i v i s i o n  o p e r a t i o n s  a t  t h i s  m i n e ,  and t o  r ev iew the  

. c i r c u m s t a n c e s  a n d - e q u i p m e n t  i n v o v l e d  i n  t h e  --, J-9, 
a c c i d e n t / i n j u r y  of Janua ry  2, ' 1979, when - received a compound f r a c t u r e  
of h i s  lower r ig& leg. ' d s u l t s  of t h i s  t r i p  w i t h  a p p r o p r i a t e  comments and 
reco@,endations were r e p o r t e d  t o  H-DO, G-DO, J-DO, G - 6 ,  G-7, and J-9. 

A f i e l d  suppor t  t r i p  not  prev ious ly  r e p o r t e d  in the  fou r th  q u a r t e r  
o f  .?978 was? On' Novembef 10 and 11, 1978, Jack Bacastow v i s i t e d  the  j o i n t  
LASL (G-Division.4 J-Divis ion)  /Parsons-GilbandDOE o p e r a t i o n  a t  t h e  DOE 

S t r a t e g i c  Petroleum Reserve F i e l d  a t  B r y a n  Mound Dome, Texas ( n e a r  Freepor t ) .  

The LASL t e d  f ie lded  a ,moni tor ing/ana lys i s  program for eva lua t ing  p o s s i b l e  
rock deformation expe r i ence  dur ing  depressurization of a s a l t  dome (cavern 
BM5) used t o  store petroleum. The u l t h a t e  goal of t h e  depres su r i za t ion  
ope ra t ion  was t o  r e a c h - z e r o  p s i ;  however, the lowes t  p r e s s u r e  reached and 

held was approximately 435 p s i  from a starting p r e s s u r e  i n  the range of 
580 t o  600 p s i  i n  t h e  cavern.  I n  add i t ion  t o  e v a l u a t i n g  t h e  s a f e t y  of 
ope ra t ions  around t h e  s i te  involv ing  LASL personnel ,  Bacastow requested t h a t  

DOE and Parson-Gilbane i n  codperat ion with LASL personnel  develop a w r i t t e n  

safety and o p e r a t i o n s  procedure for d e p r e s s u r i z a t i o n  of t h e  done; t h i s  was 
done. 

i,; -J. 

- 

- 

3 '  

correc ted ,  and 
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LASL a c t i v i t i e s  at t h e  Geothermal S i t e  near  Fenton Lake i n  t h e  Jemez 
Mountains were v i s i t e d  several. times dur ing  the p a s t  q u a r t e r  by H-3 s a f e t y  
and f i re  p r o t e c t i o n  engineers ;  there are no outs tanding  d e f i c i e n c i e s  noted. 

2.2.5 Fire Gxbe r i e n c e  

2.2.5.1 Alarmg 
There were 114 f ire alamns/runs made t o  LASL and Zia ' faci l i t ies  by 

t h e  Los Alamos F i r e  Department, dur ing  t h e  q u a r t e r .  S ix ty-s ix  of t h e s e  
alarms r e s u l t e d  from power su rges ,  a c c i d e n t a l  t r i p s ,  malfunct ions,  and 

undermined causes  i n  b u i l d i n g  alarm systems and s i te  f i r e  alarm c i r c u i t s .  

These numbers cont inue  t o  i n c r e a s e  each q u a r t e r  and reflect  the  s teady  

d e t e r i o r a t i o n  of the  o v e r a l l  f i r e  alarm system. A problem of  a l l eged  

computer-generated alarms cont inues  t o  exis t  at TA-55, w i t h  11 spur ious  

alarms arising from sof tware  e r r o r s  dur ing  the q u a r t e r .  

2.2.5.2 Eirst Ouar te r  . u s  
There were three chargeable fires and two p rope r ty  loss i n c i d e n t s  i n  

LASL b u i l d i n g s  and/or areas, which r e s u l t e d  i n  a t o t a l  government loss o f  
$18,625. 

2.2.5.3 F i r e s  

January 4,  1979, Bui lding SM-102, TA-3, 10:31 a .m. ,  lithium-hydrogen 
(LiH)  d u s t  from a machining ope ra t ion  i g n i t e d  i n  an exhaust  duc t .  Estimated 

loss: $200. 
January 6,  1979, Bui lding SM-29, TA-3, 7:30 a.m. ,  d r i v e  b e l t s  on a 

f r e s h  a i r  f an  s l i p p e d ,  i g n i t e d ,  and burned. Estimated loss: $200. 
March 10, 1979, Bui lding SM-66, TA-3, 4:53 a.m., o i l  l i n e  on an a i r  

compressor ruptured .  Flammable o i l  vapors  ignited when t h e  compressor 

started. The compressor was a t o t a l  loss. Estimated loss: $18,000. 

2.2.5.4 ProDertv Loss Items 

J a n u a r y  31 ,  1979, B u i l d i n g  MPF-61, TA-53, 7:36 a . m . ,  f r o z e n  
automatic  s p r i n k l e r  p ipe .  Estimated loss: $100. 
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F e b r u a r y  5 ,  1979, B u i l d i n g  DP-146, TA-21, 1 :36 p .m. , f r o z e n  

automatic  s p r i n k l e r  pipe.  Estimated loss: $125. 

2.2.6 Fire P r o t e c t i o n  Activities 

Conducted l i f e  s a f e t y  s t u d i e s  i n  1 1  bui ld ings ;  an inc reas ing  number 

of leased b u i l d i n g s  a n d  - f ac i l i t i e s  are being included,  s i n c e  LASL is 
i n c r e a s i n g  t h e  use of town fac i l i t i es .  A major problem with obtaining 

requi red  improvements is the l i m i t a t i o n  on improvement expendi tures  ( l i m i t e d  

by DOE r e g u l a t i o n s )  and t h e  i d e n t i f i c a t i o n  of l i f e  s a f e t y  d e f i c i e n c i e s  p r i o r  

to  execut ion of leases. The p o l i c y  on use of leased f a c i l i t i e s  must regard 
the  requirement t o  meet DOE f i re  p r o t e c t i o n  and OSHA requirements i n  the  

p rov i s ion  of such space for LASL employees. 
Conducted f i re  p r o t e c t i o n  surveys i n  20 f a c i l i t i e s .  
Conducted a s p e c i a l  f i re  p r o t e c t i o n  water a n a l y s i s  f o r  TA-35 i n  

conjunct ion  with a gene ra l  goa l  to  provide master planning f o r  s i te f i r e  
p r o t e c t i o n  water needs and a s p e c i f i c  DOE/ALO r eques t  t o  review t h i s  s i te .  

Designed, t e s t e d ,  and i n s t a l l e d  a process  p r o t e c t i o n  system f o r  t h e  

sorting g love  box a t  t h e  TDF, TA-50-37. This system uses  a new type  of  

c y c l i n g  s p r i n k l e r  t o  c o n t r o l  a f i re  i n  t y p i c a l  waste material. I n  the t e s t ,  

on ly  fou r  gallons of water were requi red  t o  c o n t r o l  a f u l l y  involved f i re  
wi th  a peak temperature  of 500°F. Complete extinguishment was achieved i n  

8-1/2 minutes ,  with some 26 g a l l o n s  of water still i n  r e se rve .  Glove box 
i n t e g r i t y  was no t  breached, 

I 

I 

I 
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2.3 INDUSTRIAL HYGIENE - H-5 
2.3.1 ADDraisals. 4,uUts. m s ~ e c t i o n s  of LASL 

No DOE/ALO o r  Health and S a f e t y  a u d i t s  were conducted dur ing  t h i s  
q u a r t e r .  With the  except ion  of i d e n t i f i c a t i o n  by s u p e r v i s o r s  of  t h e i r  

L i m i t e d  E g r e s s / C o n f i n e d  Space  (LE/CS) areas,  a l l  items related t o  
recommendations i n  t h e  P-9 Inc iden t  Report have been completed. 

2.3.2 

2.3.2.1 ~dentified- 
No r e p o r t a b l e  i n c i d e n t s  or exposures were i d e n t i f i e d  dur ing  t h i s  

q u a r t e r .  

2.3.2.2 SusDect e l u a a u a a  $ 
An employee of SD-1 f a i n t e d  while machining asbestos, f e l l  forward 

breaking the l e f t  u lna  and c l a v i c l e .  Medical examination was inconclus ive  as 
t o  t h e  cause of t h e  f a i n t i n g ,  but  i n d i c a t e d  i t  was not  work related.  A 

second employee repor ted  t o  H-2 with symptons after working wi th  methyl e t h y l  

ke tone .  Evaluat ion of the a i r  concen t r a t ion  of  MEK w i l l  be made when the 

ope ra t ion  is repea ted .  Aural p r o t e c t i o n  w a s  provided for one employee as a 
temparary means of c o n t r o l  where the sound l e v e l s  approached 85 dbA ( n o t  a 
TWA). Four employees' work a c t i v i t i e s  were reviewed after they  had r epor t ed  , 

t o  Occupational Medicine. Only one of these was found t o  have a work-related 
i n j u r y .  This  involved a weld ing  ope ra t ion  and c u r t a i n s  were t o  be i n s t a l l e d  

0 
around the  welding area t o  prevent  f lash burns $0 t h e  eyes  of  o t h e r  workers. 

2.3.3 

2 

!j 
Jlmraisals and Unannou nced InsD e c t i o n s  

, 

2.3.3.1 Ynannounced JnsDections a f u  F a c i l i t i e s  

Three areas were i n s p e c t e d ,  and p o t e n t i a l  i n d u s t r i a l  h y g i e n e  
p rob lems  i d e n t i f i e d  were b r o u g h t  t o  t h e  s u p e r v i s o r ' s  a t t e n t i o n  f o r  
c o r r e c t i o n .  
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I 

2 . 3 . 3 . 2  Monitorinq 

A t o t a l  o f  394 workplace stresses were measured by direct  reading 

in s t rumen t s  o r  l a b o r a t o r y  a n a l y s i s .  A l l  samples ind ica t ed  tha t  t h e  p o t e n t i a l  
for exposure was less than the  recommended s t anda rds  except for one area 

where cadmium was found t o  be i n  excess  of 0.1 mg/m and two i r o n  oxide dust 3 

samples,  which exceeded t h e  allowable time weighted averages (TWA) of 5 

mg/m . I n  both cases, c o n t r o l s  were implemented. Table 2.4 summarizes t h e  

monitoring program. 

3 

Metals 

Organic compounds 

Miqcellaneous gases ,  m i s t s  
and vapors 

A i r  (LE/CS) h breathing a i r  
Dusts (asbestos, free s i l ica  

and epoxide) 

Nonionizing Radiat ion - 
microwaves 

n o i s e  (areas) 

After co r rec t ion .  

No. of  No. of 

TvDes m s u r e m e n t  S 

6 63 

12 139 

8 44 

92 

2 13 

6 (areas) 
17 (a reas )  

Not i n  

Compliance 
wi th  LASL 

Standards 
3 

0 

0 

0' 
I 

0 

0 
0' 
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i s a l s  2.3.3.3 Bees r 
I 

Approximately 180 a p p r a i s a l s  o f  ope ra t ions  were made t o  assure 

compliance wi th  e x i s t i n g  p o l i c i e s  and s tandards .  An asbes tos - insu la t ing  

i n s t a l l a t i o n  was stopped u n t i l  an SOP could be w r i t t e n  and followed. F ive  

ope ra t ions  were advised t o  use a less hazardous s u b s t i t u t e ,  9 requi red  
r e s p i r a t o r y  p r o t e c t i o n ,  and 15 r e q u i r e d  l o c a l  e x h a u s t  v e n t i l a t i o n .  

Thirty-one l imi t ed  eg res s  ope ra t ions  were evaluated.  One ope ra t ion  involv ing  
TDI had t o  be t r a n s f e r r e d  t o  another  group f o r  completion. Eight  areas were 

approved as ea t ing  areas. Engineering c o n t r o l s  were used t o  reduce t h e  noise 

l e v e l  i n  e igh t  ope ra t ions ,  and a u r a l  p ro t ec t ion  w a s  employed i n  n ine  

short-term noise  oep ra t ions ,  none of which exceeded t h e  accepted TWA. 

2.3.4 Jnformina an d Tra ln inQ t h e  EmDlovee 

I 

I n f o m e t i o n  on t o x i c i t y  and work p r a c t i c e s  was t r a n s f e r r e d  t o  32 
ope ra t iona l  areas. Approximately 122 chemicals new t o  LASL were reviewed, 
an; h e a l t h  information given t o  t h e  u s e r ,  which inc ludes  57 searches f o r  
t ox ico log ica l  information. A review o f  t he  purchase o r d e r s  i nd ica t ed  no 
s i g n i f i c a n t  use ra te  or p o t e n t i a l  f o r  exposure. 

2.3.5 Val ida t ion  o f I n d u s t r i a l  HVQ i e n e  Proara m 

2.3.5.1 B e s ~ i r a t o r v  P r o t e c t i o n  

A t o t a l  o f  196 personnel  were f i t t e d  wi th  and t r a i n e d  i n  t h e  use  of  
a i r -pu r i fy ing  r e s p i r a t o r y  p r o t e c t i v e  equipment; 44 of  t h e s e  w e r e  non-LASL 
employees from t h e  Zia Company, Department of  Labor-Occupational Sa fe ty  and 

Health Act, and Grinnel  F i r e  P ro tec t ion  Force. Twelve sepa ra t e  s e s s ions  were 
held fo r  t r a i n i n g  personnel i n  t h e  use o f  self-contained brea th ing  apparatus .  

A t o t a l  o f  41 LASL employees a t tended  t h e s e  sess ions .  Approximately 1,435 

c a n i s t e r s  were subjec ted  t o  Q A  t e s t i n g ;  1,025 o f  these had been used 

previous ly ,  and approximately 940 were re turned  t o  t h e  laundry for r e i s s u e .  
The Mine Sa fe ty  Appliances self-contained brea th ing  appara tus  (SCBA) 

i s  being evaluated.  However, i t  now appears  t h a t  t h e  S c o t t  SCBA can be  

modified at  t h e  f a c t o r y  t o  comply w i t h  new s tandards  and M E S A  approvals .  
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2.3.5.2 V e n t i l a t i o q  and A i r  Cleanina; 
Fourteen sets of p l ans  were rece ived ,  and engineer ing methods were 

employed t o  c o n t r o l  57 d i f f e r e n t  t o x i c  m a t e r i a l s .  A t o t a l  o f  598 f i l t e r s  

were tes ted  i n  33 s y s t e m s  i n c l u d i n g  one c h a r c o a l  bed u s i n g  l3l1. 
Thir ty-seven of t h e  365 l o c a l  exhaust systems were u n s a t i s f a c t o r y  and 
i d e n t i f i e d  t o  the Engineering Department. 

2.3.5.3 Limited E R r e s g  

T E i g h t - t h r e e  LE/CS areas have  been i d e n t i f i e d  t h i s  q u a r t e r .  
Approximately one-third of the i d e n t i f i e d  LE/CS are Class A, which r equ i r e  an 

SOP 

2.3.5.4 Standatd O 2 b g  Proced u r e s  (SOP) 
Nineteen new SOPs have been reviewed with an equal  number of LE/CS 

SOPs i n  p repa ra t ion  by t h e  involved groups. Most SOPS received r equ i r e  
improvement  b e c a u s e  of a lack o f  c o n s i s t e n c y  w i t h  fo rma t  i n  t h e i r  

p repa ra t ion .  

2.3.6 B i o a n a l v t i c a l  and Ch emical P r  oaramg 

2.3.6.1 Ana l v s e g  

A t o t a l  o f  3,972 ana lyses  were performed on 2,788 rad ionucl ides  and 

1,184 nonradioac t ive  materials. Addit ional  ana lyses  (approximately 12%) were 
carried ou t  for q u a l i t y  c o n t r o l .  Approxiaately 93% of all analyses  f o r  
plutonium i n  u r i n e  were less t h a n  0.1 dim-L wi th  no new o r  unexpectedly 
h ighe r  e x c r e t i o n  rates. F i f t y - f i v e  out  of 211 t r i t ium-in-ur ine  ana lyses  were 
above t h e  25 C i / L  established as an a c t i o n  l e v e l .  A new set of Marshall 
I s l a n d e r ' s  u r i n e  samples were rece ived  and a r e  b e i n s  analyzed f o r  plutonium; 
the  r o u t i n e  procedure w i l l  be employed, and large a l i q u o t s  w i l l  be used. The 

recovery  of the 242Pu t r a c e r  improved from 77% las t  q u a r t e r  t o  84% t h i s  

q u a r t e r .  

2.3.6.2 Q u a l i t y  Cont r o k  

All r o u t i n e  p r o c e d u r e s  are  i n  c o n t r o l ,  s e e  T a b l e  2 .5 .  All 
b i o l o g i c a l  sanples e n t e r  t h e  l abora to ry  through the QC program and are 
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submitted t o  the a n a l y s t  b l i n d ,  wi th  e x c e l l e n t  c o n t r o l .  A to ta l  of 96 QC 

charts have been prepared f o r  the a lpha  spectra d e t e c t o r s  used i n  t h e  cout ing  

roam for background, e f f i c i e n c y ,  and s t a b i l i t y ,  

Table 2.5 Evalua t ion  of Q u a l i t y  Control Samples 

Number Expected Reported Values 

of QC -- 
Analvte MatrixSamDles ~~~ L l a  

Americium 
Beryllium 

Cessium 
Lead 

137 

. Mercury 
Plutonium GDD 

Plutonium JSE 
TCA 

Tr i t ium 

Urine 

A i r  f i l t e r s  
Urine 

Urine 
Urine 
Urine 

Urine 

Urine 
Urine 

1 

25 

9 
6 

9 
11 

33 
8 

40 

100 

100 

101 

97 
97 

100 

100 

91 

102 

10 

a 
7 

15 
6 

10 

10 

24 

6 

142 -- 
100 16 

100 8 
100 a 
98 . 6  

103 11 

98 12 

114 36 . 

98 5 
T r i t i u m  (c/m) Background 29 31 5 50 297 26 

Tr i t ium ( d m )  Standard 29 79,828 1,000 81,169 1,499 

U238NAA Urine 41 100 10 108 14 

U235NAA Urine 35 100 10 113 12 

* 
Expected va lue  is i n  or as i n d i c a t e d  based on a cumulative mean 
va lue  f o r  the  pas t  s e v e r a l  years .  

2.3.6.3 Q u a l i t v  Assurance 

Round 5 2  of  t h e  P r o f i c i e n c y  T e s t i n g  Program o f  t h e  N a t i o n a l  
I n s t i t u t e  of Safety and Heal th  ( N I O S H )  i n d i c a t e d  tha t  metal and organic  

a n a l y s i s  w r e  c o n s i s t e n t  wi th  o t h e r  l a b o r a t o r i e s  and i n  good con t ro l .  The 

Environmental P ro tec t ion  Agency (EPA) water QA sanples  showed tha t  t r i t i u m  



was repor t ed  i n c o r r e c t l y  even though t h e  a n a l y s i s  was c o r r e c t ,  and t h a t  

plutonium was 2.67 0.4 pCi/L as compared t o  3.1  2 0.5 pCi/L f o r  15 o the r  

r e p o r t i n g  l a b o r a t o r i e s .  Basel ine data were accumulated f o r  F- i n  ur ine  and 

found t o  be 0.41 f 0.15 pg F-/cm. 

2.3.6.4 A n a l y t i c a  P r  ocedureg 

Evalua t ion  of the oxalate/nonashing technique w i l l  be completed 

. using d u p l i c a t e  r o u t i n e  samples beginning A p r i l  23, 1979.. These data w i l l  
not be r epor t ed  u n t i l  v a l i d a t i o n  has been completed. Refinements i n  t h e  
americium and plutonium i n  fecal material were being made t o  improve the 

recovery  and p rec i s ion .  The i d e n t i f i c a t i o n  of polychlor ina ted  biphenyls 
(PCB) o i l s  was improved. 

I 
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SECTION 3. 

3.1 WASTE MANAGEMENT - H-7 

3.1.1 Problem 

Americium recovery ope ra t ions  at TA-55 r e s u l t e d  i n  c a u s t i c  process  

wastes tha t  could not be evaporated t o  dryness as CMB-11 personnel  had 

planned. These wastes contained too  much 241Am t o  treat s a f e l y  through t h e  

TA-50 p r e c i p i t a t i o n  p l a n t ,  t h e r e f o r e  o t h e r  p r o v i s i o n s  were made f o r  
t r ea tmen t .  A t  p r e s e n t ,  t h e  wastes are being s to red  i n  a holding t ank  and a 
s u b s t a n t i a l  c a p a c i t y  still remains. Construct ion of a p i p e l i n e  is underway 

t o  a l low t r a n s f e r  of t h e  waste from a s t o r a g e  tank  west of TA-50-1 t o  a room 
on t h e  east of TA-50-1, where inco rpora t ion  i n t o  cement p a s t e  w i l l  t a k e  

p l ace .  Bar r ing  unforeseen de lays  due t o  l a c k  of  c r a f t  suppor t ,  e t c . ,  t h i s  

p r o j e c t  should be o p e r a t i v e  i n  time so as t o  not  adve r se ly  impact CMB-11 

ope ra t ions .  Addi t iona l  H-7 manpower w i l l  be requi red  when t h i s  cement 
f i x a t i o n  ope ra t ion  begins;  increased  overtime w i l l  probably be necessary.  

Contaminated water leaks from the XO-2 cool ing  system a t  TA-53 
inc reased  dur ing  t h i s  p a s t  q u a r t e r .  LAMPF personnel were unable  t o  r e p a i r  

a l l  of the leaks dur ing  the l a s t  shutdown and approximately 10,000 L/day o f  
contaminated water were being discharged t o  the  TA-53 lagoons after t h e  

m a x i m u m  holdup t i m e  in  t h e  r a d i o a c t i v e  waste t anks  i n  Area A. I n  a d d i t i o n  t o  

the H and Be prev ious ly  found i n  t h e  lagoon e f f l u e n t s ,  22Na was i d e n t i f i e d  ’ 

i n  a r ecen t  e f f l u e n t  sample. A l l  of these nuc l ides  remained w e l l  below t h e  

Concentrat ion Guide (CC) va lue  from DOEMC-0524 (Annex A )  Table 11, but  some 

i n c r e a s e  can be expected before  the  next  scheduled LAMPF shutdown i n  
September 1979. Group H-8 personnel expanded their  environmental  survey 
effor ts  i n  and around these lagoons.  

I 

3 7 

LASL has 12 noncomplying Nat ional  P o l l u t a n t  Discharge El iminat ion 
System (NPDES) d i scharge  l o c a t i o n s  t h a t  were t o  be c o r r e c t e d  by FY 1979 GPP 

funding of $175,000. Engineering s t u d i e s  were completed on on ly  s i x  of these 
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l o c a t i o n s ,  and these c o s t  estimates a l r eady  t o t a l  $236,000. ENG-2 i s  

h e s i t a n t  t o  cont inue  engineer ing  s t u d i e s  on the  remaining s i x  l o c a t i o n s  i n  

view of t h e  above overrun.  Correc t ive  a c t i o n  on a l l  12 o f  t hese  o u t f a l l s  
must be completed by t h e  end of CY 1980, i f  the  r i s k  of  EPA enforcement 
a c t i o n  is t o  be avoided. 

The HF-raff inate  wastes from CMB-8 uranium recovery continued t o  
prove troublesome. It w a s  p o s s i b l e  t o  t r a n s f e r  and t reat  these wastes by 
c a r e f u l l y  r i n s i n g  all l i n e s  and pumps a f t e r  t r a n s f e r s ,  but  t h i s  r e s u l t e d  i n  

inc reased  f l u o r i d e  and n i t r a t e  concen t r a t ions  i n  the  DP-257 e f f l u e n t s .  
D i s c u s s i o n s  are c o n t i n u i n g '  on the  p o s s i b i l i t y  of t r a i l e r i n g  t h e s e  

HF-raffinate wastes to  DP-257 t o  decrease t h e  r i n s e  volume needed. No 

apparent  p rogres s  was made, du+ing t h i s  per iod ,  towards the purchase of new 
l iquid-carbon d iox ide  t anks  t o  r e p l a c e  those  a t  TA-50-1 and DP-257 t h a t  might 
undergo low-temperature embri t t lement .  No commercially a v a i l a b l e  tanks  were 

found that  meet a l l  of the criteria s p e c i f i e d  by the LASL personnel  involved. 

There is a l a c k  of agreement as t o  how much expense can be j u s t i f i e d .  I n  the  

i n t e r i m ,  H-7 cont inued t o  use  t h e  l iquid-carbon d ioxide  tank  at  TA-50-1. The 

t anks  a t  DP-257 were taken out  of  s e r v i c e ,  and t h i s  r e s u l t e d  i n  a d d i t i o n a l  

maintenance being due to  calcium carbonate  s c a l i n g  of t h e  p ipes  and p res su re  
f i l t e r .  

I 
I After the s e p t i c  t a n k / t i l e  d r a i n - f i e l d  sewage system f o r  TA-50-1 

plugged, temporary relief w a s  provided by t h e  a d d i t i o n  of a g r a v e l - f i l l e d  s- 
haft  at  t h e  end of one of the  abso rp t ion  l i n e s .  This shaft is expected t o  
begin overflowing wi th in  t h e  next  yea r ;  a permanent s o l u t i o n  would be 

provided by the i n s t a l l a t i o n  of a l i f t  s t a t i o n  t o  transfer the wastes t o  the 

TA-35 lagoons.  This  w a s  included i n  the FY 1981 l i n e  item p r o j e c t  f o r  l i q u i d  

waste treatment p l a n t  improvement. 
Areas contaminated with r a d i o a c t i v i t y  were i d e n t i f i e d  a t  TA-50 ( a t  

the beginning of  the  Ten S i t e  Canyon) and a t  URL-33 (under  Los Alamos Canyon 
Bqidge). It is understood t h a t  the  H-1 Decontamination Sec t ion  w i l l  c o n t r o l  

these o p e r a t i o n s  when the source of funding is i d e n t i f i e d .  The Ten S i t e  
Canyon cleanup is  now complicated by the cons t ruc t ion  of the HEGLF t o  the 

east of TA-50. 

I 

I 

Since the  overflow l i n e  at t h e  DP-223 pump s t a t i o n  was plugged, the 

p h p s  i n  t h e  s t a t i o n  are sub jec t  t o  f l x i i n g  i n  case of an extended outage 
due t o  a power o r  punp failure. This  s t a t i o n  s e r v e s  DP East and w i l l  s e rve  

I 

I 

-29- 
I 



the Tr ~ . ? ~ U I E  Systms T e s t  Assembly (TSTA) p r o j e c t .  Group CMB-3 provided $50K 
Sr! :A 1:,5179 GPP funds t o  c o r r m t  t h i s  problem, and cons t ruc t ion  should begin - 
soon s h a : t h e  engineer ing  des ign  >a? r e c e n t l y  been f i n i s h e d .  

3 . 1 2  

.. 

3.1.2.9 

both in 
treated 

greater 

m a u i d  Radioac t ive  t e  C o l l e c t i o n  Svs $W> .. * 

, 
Cent ra l ,  uJa!aWasteS_ewerSv_stem 
PElows from the TA-3 area were somewhat e l eva ted  dur ing  t h i s  pst 
bntIt kthe source  of t h e  i n c r e a s e  was not  i d e n t i f i e d .  

. .  'TA-SS Pluto- F a c l U Y  
The r a d i o a c t i v e  l i q u i d  process  wastes rece ived  from CMB-11 increased  

volume and r ad ionuc l ide  conten t .  The acid process  wastes are being 

through t h e  TA-50-1 p l a n t ,  r e s u l t i n g  in t h e  p l a n t  s ludge conta in ing  
than 1 0  nCi/g t r a n s u r a n i c  wastes (TRU) and i n  increased  l e v e l s  of 

n i t r a t e  5n the p l a n t  e f f l u e n t s .  A batch treatment  p l a n t  is being designed so 
th i s  a&& ccan be treated s e p a r a t e l y ,  bu t  t h i s  is expected t o  t ake  a t  least 
one m-.. 

I 

3.1.2-3 a Radioac t ive  w d  Waste C o l l e c t i o q  
sps9loem I m D r  ovements &&wCsI) 
PerslDnnel from Danie ls ,  Mann, Johnson, and Mendenhall s e n t  design 

-teams ts LA% on four  occas ions  dur ing  the q u a r t e r .  
went to the m n s u l t a n t s '  o f f i c e s  for a design review. 

A LASL design team a l s o  

The T i t l e  I documents were submitted by t h e  consu l t an t .  A LASL/DOE 

review -ti= is  scheduled f o r  Apr i l  19. 

3.1 - 3  ColBec t ion  S t  a t i o n s  f o r  Liau id  Radioact ive Wastes 

3.1.3.1 =gmeQa S i t e  

A total  volume of 37,000 L of wastes was t r a n s f e r r e d  from TA-2 t o  

TA-50,  durim t h i s  q u a r t e r .  

' 3.1.3.2 3- Main Technica l  Area 

A t o t a l  of 19,000 L of miscel laneous wastes, mostly amonium b 
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f l u o r i d e  (ABF) from cool ing  system c leaning  ope ra t ions ,  was t r e a t e d  during 

t h i s  per iod.  

3.1.3.3 31Ar21. Health Research 1.aboratorv 0 
No excess ive  r a d i o a c t i v i t y  was found i n  

c o l l e c t e d  by H-7 p e r s o n n e l  f rom the i n d u s t r i a l  

Miscel laneous wastes t o t a l i n g  800 L were t r a n s f e r r e d  

t o  TA-21-257 dur ing  t h i s  qua r t e r .  

3.1.3.4 m-57 MesoQ- 

the  composite s m p l e s  

waste sump a t  TA-43. 

from TA-43 t o  TA-50 o r  

Because of cont inued leaks i n  the  XO-2 cool ing  loop a t  TA-53, 
3OO,OOO L of waste water conta in ing  about 5 C i  of H were t r a n s f e r r e d  from 3 

the  waste t anks  i n  the experimental  area t o  the sewage lagoons a t  
between January 1 and March 31, 1979. For CY 1978 t h e  water i n  t h e  

e f f l u e n t s  averaged about 6% of the off-site CG as l is ted i n  DOEMC-0524 

A )  Table  .I1 for H and about 0.2% of t h e  CG for Be. 

About 200 L of waste were t r a n s f e r r e d  from Nuclear Chemistry 

3 7 

t o  TA-50, dur ing  t h i s  q u a r t e r .  

The system f o r  pumping 3H-containing water t o  the  s t a c k  a t  ?A-53 f o r  

evapora t ion  was tested by MP Divis ion  personnel  and found to evaporate  t a p  

TA-53 9 

lagoon 

(Annex 

o r  WNR 

water a t  about 80 L/hr. This s y s t e a  should provide an op t ion  f o r  d i sposa l  of 
small volumes of 3H-containing water, but  the problem of managing l a r g e r  

volumes of waste, such as t h e  r ecen t  l e a k ,  s t i l l  remains. 

3.1.4 xrea tment  of L i &  - Radioac t ive  Wastes 
I 

3.1.4.1 Contamuated,  Waste Treatment P l a n t ,  TA-5Q 

The steel  tank  a t  TA-50 used for s t o r a g e  of l i q u i d  C02 is made of a n  
a l l o y  t h a t  may undergo low-temperature embri t t lement .  The tank was provided 
with p o s t s  and warning s i g n s  and was kept  i n  ope ra t ion .  No new tank was 

ordered due t o  ques t ions  about s p e c i f i c a t i o n s  and the  apparent  lack of 
c o m e r c i a l l y  a v a i l a b l e  t anks  s a t i s f y i n g  the prel iminary s p e c i f i c a t i o n s .  

Mechanical seals were i n s t a l l e d  on a l l  seven pumps used a t  TA-50-1 

and TA-50-2 t o  p m p  un t rea t ed  waste or s ludses .  T h i s  e l imina ted  the l eak ing  
of r a d i o a c t i v e  l i q u i d s  from the shaf t  s e a l s  on these pumps. 
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3.1.4.2 ,&&&% UDerad i n q  of t h e  J n d u s t r i a l  Liauid Waste 

ereatment- 
PE&D funding ,  which was expected f o r  t h i s  p r o j e c t  pr ior  t o  t h i s  

time, was not  a v a i l a b l e .  
I 

H-7 submi t ted  a l ist  and a d e s c r i p t i o n .  of the changes t o  be made t o  
The major changes are: 

(a) P ipe  TA-21 wastewaters t o  TA-50 i n  l i e u  of upgrading the TA-21 

t h e  T i t l e  I documents, t o  the  Engineering Department. 

t rea tment  p l a n t .  - 

(b) Expansion of the in s t rumen ta t ion ,  c o n t r o l ,  -and data a c q u i s i t i o n  

and process c o n t r o l  by the  computer, which is being i n s t a l l e d  as par t  of the 

c o l l e c t i o n  system improvements p r o j e c t .  
(c)  P rov i s ion  for solar c o l l e c t o r s  t o  provide process heat f o r  

wiped film evapora t ion .  
ENG-9 has submit ted a r ev i sed  Schedule 44 based on these changes. 
P r o j e c t  review personnel  from DOE/ALO and s a f e t y  and environmental  

personnel  from DOE/HQ are expected a t  LASL on A p r i l  10 for a review of t h e  

p ro jec t .  

3.1.4.3 .Radioac t ive  Waste Solac EvaDorat i o n  Ponds 

There was no change i n  the s t a t u s  of t h e  p r o j e c t .  Zia resumed 

c o n s t r u c t i o n  work on the p i l o t  s o l a r  pond. Barr ing inclement. weather, 
completion is expected by May 1. 

3.1.4.4 P ; r scha rQ LevelsITA-50) 
A c t i v i t i e s  and minera l  concen t r a t ions  averaged: 

239P" 2.5 x Wi /L  

238Pu 6.1 x W i / L  
:-4 8 9 ~ r  - 1.7 x 1g Wi/L 
: -4 

9 O ~ r  4.9 x I$ V C i / L  

1.2 x 10-4 v C i / L  241h 

F- 3.3 mg/L 
NO3-N 161 mg/L 

T o t a l  Sol ids  1,953 mg/L 
(See Tables 3.1 and 3.3, and Figures 3.1 and 3.2) 

- .  .. c 

I 
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3.1.4.5 Contaminate4 Liauid Waste Treatment P lan t ,  TA-21-252, 

Piping modifications are being made t o  allow direct feeding o f  

sludge or s t r i p  t o  t h e  pug m i l l  t h u s  bypassing the  feed tank. This should 
allow longer runs and prevent contamination by t h e  americim l e f t  on t h e  

walls of t h e  .feed tank. 
........................................................... 

Table 3.1 Miscellaneous Data, TA-50, WM-Site 

6 
6 

r: 
In f luen t  Waste Flow,: Sewers...................... 11.1 x 10 L 

Batch Wastes TreatGd: 

$ 
Wastes Treated by Igrn Exchange................ ... 11.9 x 10 L 

Omega spent regenerant... ............. 26,100 L 

Plating and cleaning solutions........ 2,200 L 

Miscellaneous......................... 4,100 L 
B-y Wastes: 

From Wing 9, CMB Building ............. 113,000 L 

Sol ids  t o  Disposal at Mesita d e l  Buey: 

Sludge from vacuum f i l t r a t i o n . .  .44/200. L f ibe r  drums 
. . . 3  6/215 L steel drums 

Sludge from g r i t  chamber........ 0/215 L steel drums 
Miscellaneous... ................ 1/215 L fiber drums 
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Table 3.2 Miscellaneous Data, TA-21-257, DPW 

Inf luent  Waste Flow, Sewers. ...................... 6.0 x IO5 L 

8,030 L 

m.2 mn - R e t  Shaf ta  

Plant  sludge 15,000 L O L  
Miscellaneous ' 15 L 
Water 3,230 L 2,800 L 

TA-21 Shaft  Volume Used........................... 22,000 c 

5 
Waste Treated..................................... 7.3 x 10 L 

Batch Wastes Treated 
Raw " s t r ip"  solutions. .  ................. 
Miscellaneous........................... 959 L 
General tank wastes..................... - O L  

2 

Treated s t r i p  0 9,980 L 
Wastes t o  Disposal i n  TA-21 P i t s :  

I 

TA-21 OP Volume Used............................. '30,000 I L 

CMP - corrugated metal pipe 

Non-Ret -- nonretr ievable;  s h a f t s  d r i l l e d  i n  t u f f  
19/200 L fiber.drums w/non-ret. s o i l  sen t  t o  TA-54. 

Table 3.3 Miscellaneous Data, TA-35, Ten S i t e  

I 

I n f luent  Waste Flow............................... 72,000 L 
Volume of Waste Pumped t o  TA-50... . . . . . . . . . . . . . . . .  37,800 L 
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Figure 3.1 Variation’ in Plutonium Concentration 
Annual Averages 1966-1979. 

-35- 



n 
v) 

80 

70 

60 

50 

40 

30 

za 

1C 

C 
66 68 70 72 74 75 78 1 2 3 4 

YEARS QUARTERS 
1979 

(ANNUAL EQUl VALENT) 
___4 

I 
i 
! 

I 
! 

. .  

! 

I 

. .  

Figure 3.2 Volumes of Waste Treated Chemically 
per Year 1966-1979. 
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I 

3.1.4.6 Volume T r e a t e a  

257 : 

During t h i s  q u a r t e r ,  the fo l lowing-  wastes were treated a t  Building 

5 7.3 x 10 L i n d u s t r i a l  waste 

9,980 L " s t r i p "  waste 

3.1.4.7 B i s  Cham% T.evelg (TA-21-257) 
Rad ioac t iv i ty  and mineral  c o n s t i t u e n t s  of p l an t  e f f l u e n t s  averaged: 

239Pu 

238Pu 

?Os, 
24 lU 

F- - 
N03 

TOTAL SOLIDS 

(See Table 3. 

4.2 x V C i / L  

4.6 x 10'' V C i / L  
1.3 x 1 0 ' ~  uci/L 
3.0 x W i / L  
6.1 x v C i / L  

323 mg/L 
431 mg/L 

4,632 mg/L 

and F igures  3.1  an^ 

3.1.4.8 Total Badioac t i  v a  Waste Volume 

Plutonium- 
6 R a w  waste flows rece ived  at TA-50 inc reased  from 7.4 x 10 L i n  the 

last q u a r t e r  of CY 1978 t o  11.1 x 10 L t h i s  q u a r t e r ;  the flows at TA-21-257 

t h i s  q u a r t e r  decreased from the 6.5 x 10 L rece ived  i n  the  las t  qua r t e r  of  

CY 1978 t o  6.0 x lo5 L. Plutonium concen t r a t ions  i n  the i n f l u e n t s  and 

e f f l u e n t s  at the  DP-257 p l a n t  and i n  the  i n f l u e n t s  a t  TA-50 i nc reased  dur ing  
t h i s  q u a r t e r  when compared with t h e  las t  quarter f o r  CY 1978. 

6 
5 

3.1.5 Ana lv t i ca l  Jla bo ra to rv  S e c t i o n  A c t i v i t i e s  

3.1.5.1 Radiochemical Analvses 

The radiochemical ana lyses  of the  l iquid-waste  t r e a t n e n t  p l an t  

samples i n d i c a t e  t h a t  the average 239Pu p l a n t  e f f l u e n t  was 65% for  TA-50 and 
49% for TA-21-257 of the t o t a l  plutonium found i n  t h e  e f f l u e n t  samples. The 

increased  propor t ion  of 239Pu a t  TA-50 is t h e  r e s u l t  of r ece iv ing  waste from 
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TA-55. The t o t a l  plutonium concen t r a t ions  i n  t he  treated waste samples from 
both t rea tment  p l a n t s  were w e l l  below the  DOEMC-0524 CG va lue  f o r  239Pu i n  
uncont ro l led  areas (less than  2% of the CG). 

Compared with the  DOEMC-0524 CG f o r  'OSr in uncont ro l led  areas, the 

average e f f l u e n t  concent ra t ion  was 163% at  TA-50 and 10% at the  

TA-21-257 t rea tment  p l a n t s .  
The average 137Cs concen t r a t ions  i n  t h e  e f f l u e n t s  at TA-50 and 

TA-21-257 were 17% and 1.6%, r e s p e c t i v e l y ,  of t h e  DOMC-0524 CG for q37Cs i n  
uncon t ro l l ed  areas. 

The average 241Am concen t r a t ions  i n  t h e  treated waste samples from 

TA-50 and TA-21-257 were 2.95 and 372, r e s p e c t i v e l y ,  of t h e  DOEMC-0524 CG for  

241Am in uncont ro l led  areas. 

3.1.5.2 _TA-50 Plant Effluent ,Mineral and 3- Metal h a l v s  ea 
Although the TA-50 p l a n t  is not  requi red  t o  meet t h e  New Mexico 

Ground Water Standards  for discharge of treated waste, we have compared the 

e f f l u e n t  ana lyses  wi th  these s t anda rds  s i n c e  they may be imposed on LASL i n  
t h e  f u t u r e .  

The mercury concen t r a t ion  averaged 400% of t h e  s tandard  and was as 
high as 24 times the s tandard  on two occasions.  - - 

NO2 , a n d  N H 3 ) ,  t o t a l  
d i s so lved  s o l i d s ,  f l u o r i d e ,  and lead concen t r a t ions  averaged 165246, 195%, 

1945, and 180%, r e s p e c t i v e l y ,  o f  the New Mexico Ground Water Standards.  

3 '  The t o t a l  n i t r o g e n  ( a n a l y z e d  as NO 

The average concen t r a t ions  of c h l o r i d e ,  copper,  cyanide,  cadmium, 
ch ron ium,  and z i n c  were a l l  less t h a n  t h e  S t a n d a r d s .  
de te rmina t ions ,  however, were greater than the New Mexj co 

S tandards ,  reaching  as h igh  as 350% of  the copper s tandards .  
The a r s e n i c  aad selenium concen t r a t ions  i n  t h e  treated 

composite samples were less than the  N e w  Mexico Ground Water 
these two elements.  

Four  c o p p e r  
Ground Water 

waste monthly 

Standards f o r  

3.1.5.3 TA-21-257 P l a n t  E f f luen t  Mineral  and Trace Metal Analvses 
The TA-21-257 treatrnent p l a n t ,  l i kewise ,  is not r e q u i r e d  t o  meet N e w  

I 

Mexico Ground Water S tandards .  

The f l u o r i d e  concentrat.ion averaged 190 times t h e  New Mexico Ground 
Water Standards  and was as higti as 360 tlmes the  s t anda rd .  
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3 - - 
The cadmium, t o t a l  n i t rogen  (analyzed as NO3 , NO2 , and NH ) ,  t o t a l  

d i s so lved  s o l i d s ,  t o t a l  chromium, and lead  concen t r a t ions  averaged 5940$, 
4500%, 4632, 450%, and 158%, r e s p e c t i v e l y ,  of t h e  New Mexico Ground Water 
Standards.  

The average concen t r a t ions  of c h l o r i d e ,  copper ,  mercury, and zinc 
were a l l  less than  the  Standards.  

n 

Trace metal ana lyses  c o n s t i t u t e d  the  bulk of the  remaining analyses  
performed . 
3.1.6 - nec t ion  Cont ro l  Proaraq  

3.1.6.1 Survey Eundinn Status 
An Engineering Study was completed on cross-connection e l i s i n a t i o n  

i n  TA-43-1. ENG-2 w a s  requested t o  proceed wi th  t h e  f i n a l  design on t h a t  

p r o j e c t .  A s u b s t a n t i a l  po r t ion  of the project w i l l  be upgrading the e x i s t i n g  

l a b o r a t o r y  water supply f i x t u r e s .  T h i s  phase of t he  work w i l l  proceed 
I 

c oncur ren t ly  wi th  f i n a l  design of  t h e  remainder of t h e  p r o j e c t .  
An Engineering Study was begun on TA-3-40, (Physics  Building) and 

: 
I 

should be completed dur ing  the second q u a r t e r  of 1979. 

Status . .  3.1.6.2 Construc- 91: 
The cross-connect ion e l imina t ion  p ro jec t  a t  TA-50-1 was completed. 

To avoid s u b s t a n t i a l  ou tages ,  which would have i n t e r f e r e d  with ope ra t ions ,  

over t ime was worked on two consecut ive  weekends t o  t r a n s f e r  f i x t u r e s  from the  

e x i s t i n g  nonpotable system t o  t h e  newly i n s t a l l e d  po tab le  system. 
The cross-connect ion e l imina t ion  project at TA-3-29, Wing 5 was 

completed. This proto type  i n s t a l l a t i o n  w i l l  be observed c a r e f u l l y  t o  i n s u r e  
t h a t  the des ign  w i l l  be s a t i s f a c t o r y  f o r  similar projects i n  the o the r  wings 
O f  TA-3-29. 

P l ans  were reviewed f o r  modif icat ion of TA-48-1. This  work was 

subdivided i n t o  three phases. Two phases have completed t h e  design phase and 
are i s sued  for cons t ruc t ion .  The t h i r d  phase of t h e  project  r e q u i r e d  

s u b s t a n t i a l  re-aesign work and probably will not be r e i s sued  u n t i l  l a t e  
Apr i l .  
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S e r v i c e  r e q u e s t s  were i ssued  f o r  work i n  TA-3-29, -65 and ,184 t o  
execute  l i m i t e d  scopes of work t o  improve the water d i s t i - i b u t i o n  systems 

wi th in  t h o s e  b u i l d i n g s .  
I 

Work is  proceeding on an improved water system a t  t h e  Fenton H i l l  

site (TA-57). The e x i s t i n g  system was approaching a p o i n t  of unplanned 
growth, which would have r e s u l t e d  i n  a number of cross-connect ions.  A s  part  

of the  s i te  improvements, a separate water l i n e  w i l l  be provided t o  supply 
potable water. 

3.1.6-3 WaterPualitv- 
A water q u a l i t y  c o m p l a i n t  was r e c e i v e d  from TA-16-302. 

Inves t iga tZon revea led  an e leva ted  i r o n  con ten t ,  b u t  it d id  not  c o n s t i t u t e  a 

health hazard.  No circumstances could be cited, which would implicate a 
cross-connect ion as being the  causa t ive  agent  for t h i s  inc iden t .  A cross-  
c o n n e c t i o n  s u r v e y  was done  w i t h i n  t h e  b u i l d i n g ,  and s e v e r a l  f a u l t y  
i n s t a l l a t i o n s  were found, which w i l l  be cor rec t ed .  

3.1-7 E n v i r o m e n t a l  Prosrram A c t i v i t i e s  
I 

3-1-7.1 ,-Water BEfL 
Monitoring a c t i v i t i e s  r e l a t i n g  t o  our NPDES permit continued as 

requ i r ed .  Compilation of the  1979 F i r s t  Q u a r t e r  r e p o r t  is scheduled for 
completion on Apr i l  25, 1979. Pre l iminary  reports i n d i c a t e  t h e  summary of 
noncompliance for  the 10 domestic waste discharges is as follows: 

I 

Para meter Flaw m Fecal Coliforpl m ,  

Except ions 156 1 1 1 

Number of 

Approximately 204 ana lyses  and 180 flow measurements were performed by t h e  

Zia Company l a b o r a t o r y  i n  support  o f  t h e  NPDES program. 
' 

Pre l iminary  reports i n d i c a t e  the s u m a r y  of noncompJience for the  

104 i n d u s t r i a l  waste discharges i s  as fo1 le-. 

-- parameter 2 & a m m  a 
Nurnbgr a~' 

f Exceptions 15 3 9 2 1 1 1 1 
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Approximately 160 ana lyses  and 111 flow measurements were performed by the  

H-7 l a b o r a t o r y  i n  support  of t he  NPDES program 
A s  mentioned i n  Sec t ion  3.1.1 , it is  now apparent  t h a t  the  M 1979 

GPP a l l o c a t i o n  o f  $175,000 is i n s u f f i c i e n t  to  f inance c o r r e c t i v e  ac t ion  a t  

the 19 s p e c i f i e d  discharge l o c a t i o n s .  A t  f i v e  photo waste discharge 
l o c a t i o n s ,  s i l v e r  recovery u n i t s  were i n s t a l l e d ,  which provided s u f f i c i e n t  
s i l v e r  removal t o  meet EPA e f f l u e n t  l i m i t s .  One noncomplying discharge 
l o c a t i o n  was dropped from t h e  c o r r e c t i v e  a c t i o n  schedule and w i l l  be 

c o r r e c t e d  i n  FY 1984, when a new de tona to r  f a c i l i t y  is cons t ruc ted  at  TA-22, 
and t w o  noncomplying d ischarge  l o c a t i o n s  are merged i n t o  one engineer ing 

s tudy .  O f  the remaining 12 noncomplying d ischarge  l o c a t i o n s ,  six engineering 

s t u d i e s ,  r e s u l t i n g  i n  c o s t  estimates of $236,000, were completed. It is 
hoped t h a t  the remaining engineer ing  s t u d i e s  be completed and add i t iona l  
funding i d e n t i f i e d  to  br ing these d ischarges  i n t o  compliance a s  soon as 

poss ib l e .  
. I n  January,  each Group Leader having NPDES d i scha rges  under h i s  

c o n t r o l  w a s  n o t i f i e d  of each discharge ,  t h e  n a t u r e  of the discharge (i.e., 

noncontact  cool ing  water), and t h e  source  (i.e.,  s t r u c t u r e  number and/or room 
number). 

r 

I 

I 

Addi t iona l  in format ion  was s o l i c i t e d  on any discharge  that  was not  

l i s t e d .  A s  a r e s u l t  of these e f f o r t s ,  four  new discharges  were discovered 
and were added t o  our c u r r e n t  NPDES p e r m i t .  

~ 

Water_m- 
. .  3.1.7.2 -Drlnklna 

Personnel  *om t h e  LASL System and the EPA inspec ted  po r t ions  of the 

H-5, H-7 , H-8, and t h e  Zia l a b o r a t o r i e s  performing rou t ine  ana lyses  -pursuant 

t o  the  SDWA. On March 28, 1979, Dr.. Redolfo Romero, Chief ,  Q u a l i t y  Control 
Bureau, recommended t h a t  t h e  in spec ted  l a b o r a t o r i e s  be granted i n t e r i m  

approval  through t h e  Environmental Improvement Div is ion  ( E I D )  w i t h  two minor 
except ions  as noted below. 

"In o rde r  t o  be i n  compliance, however, w i t h  t h e  

p o l i c i e s  set f o r t h  i n  t h e  Manual f o r  t h e  In t e r im  Cert i f i -  

C a t i o n  o f  1 , a b o r a t o r i e s  I n v o l v e d  i n  An a l v z i n g :  P u b l i c  
Drinkina Water S U D D ~  ies: Cri ter ia  and Procedures (EPA 
60018-78-008, May 1978), t h e  fol lowing two a r e a s  need t o  
be addressed: 

-41- 



(a) The  u s e  o f  t h e  n e u t r o n  a c t i v a t i o n  a n a l y s i s  
nethods for uranium are d i s t i n c t l y  d i f f e r e n t  from t h e  

prescr ibed  f luo romet r i c  method. It is recommended t h a t  

LA% H-5 ( i n  conjunct ion  with LASL H-8 where t h e  same 

s i t u a t i o n  e x i s t s )  e i t h e r  implement t he  f luorometr ic  method 
for samples being analyzed under the New Mexico Water 
Supp ly  R e g u l a t i o n s  o r  seek a p p r o v a l  of t h e  method 

c u r r e n t l y  being used as an a l t e r n a t e  a n a l y t i c a l  technique.  
( b )  The requirement of two cross-checks and one 

p ro f i c i ency  sample wi th in  t h e  e s t a b l i s h e d  c o n t r o l  l i m i t s  
needs to  be m e t  for a l l  parameters  for which c e r t i f i c a t i o n  

is to  be granted." 

A t  t h i s  time, it may be more economical f o r  LASL t o  farm the uranium 

a n a l y s i s  ou t  r a t h e r  than  changing our procedure or seeking approval  of t h e  

a l t e r n a t e  a n a l y t i c a l  technique.  

3.1.7.3 ,Substance. Control BEf; (TOSCA) 

A r eques t  f o r  approval  t o  bury PCB contaminated art icles a t  Area G 

was submitted t o  EPA through DOE on January 25, 1979. Publ ic  comments were 
s o l i c i t e d  v i a  EPA-sponsored art icles i n  t h e  Albuquerque Journa l  and the  Los 
Alamos Monitor. Mr. J i m  S a l e s ,  of EPA's Region I11 Sol id  Waste Of f i ce ,  is 

schedul ing  an on-s i te  i n s p e c t i o n  f o r  the l a t t e r  p a r t  of Apr i l .  S t a t e  EID 
personnel  w i l l  be p a r t  of the inspec t ion  team. Mr. Sales has inforned  H-7 
t h a t  the a p p l c i a t i o n  was s u b s t a n t i a l l y  complete, and a t  t h i s  time no 

a d d i t i o n a l  information is necessary  nor has  there been any s i g n i f i c a n t  p u b l i c  
comment. 

6 

8 
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3 - 2  ENVIRONMENTAL SURVEILLANCE - H-8 

3.2.1 ronme n t a l  P r o t e c t i o n  A c t i v i t i e s  

3.2.1.1 Jnvironmental  Assessme& 
Seventeen environmental  assessments were submitted wi th  Schedule 44 

b u d g e t s  and were c o o r d i n a t e d  and rev iewed t h r o u g h  t h e  L a b o r a t o r y  
Environmental Review Committee (LERC). These assessments  included r ev i s ion  

or  updat ing of  o ld  p r o j e c t s  z3 w e l l  as new p r o j e c t s .  < 
(a) Because envi ro imenta l ,  health,  and s a f e t y  i s s u e s  were raised 

concerning siting and devel$pment of the  new T r i t i u m  F a c i l i t y ,  LERC reopened 
t h e  review p rocess  t o  a s s u r e  t ha t  a f u l l  assessment w i l l  be  completed. A new 

or r ev i sed  assessment is expected i n  the next q u a r t e r .  
Laboratory s i te  environmental  eva lua t ions  f o r  a l t e r n a t e  energy 

were coord ina ted  wi th  Beck and Assoc ia tes  of  Denver, Colorado. These 
inc luded  a coa l - f i r ed  power p l an t  and geothermal projects; the geothermal 

p r o j e c t  w a s  submit ted through LERC f o r  a Schedule 44 submi t t a l .  

(b) 

(c) C o n t i n u i n g  c o o r d i n a t i o n  f o r  l o n g - r a n g e ,  on-going p r o j e c t s  

i n c l u d e s  PUFF and Appaloosa ( o n - s i t e ) ,  and Fenton H i l l  and Baca Geothermal 

p r o j e c t s  (off-site, o t h e r  DOE c o n t r a c t o r s ) .  

( d )  C o o r d i n a t i d n  w i t h  t h e  US F o r e s t  S e r v i c e  i n c l u d e d  a n  
environmental  assessment review for t h e  Tussock Moth Cont ro l  Program, t h e  

LASL/US F o r e s t  S e r v i c e  i n t e r f a c e  f o r  t h e  Baca Geo the rma l  S i t e  and 
Transmission Corroder and the  US Fores t  Se rv ice  Lane Management Workshop. 

A t t e n d a n c e  a t  t h e  I n t e r n a t i o n a l  E r o s i o n  C o n t r o l  A s s o c i a t i o n  
Conference i n  S e a t t l e ,  Washington provided informat ion  on c u r r e n t  appl ied  

e r o s i o n  c o n t r o l  methods with p o s s i b l e  a p p l i c a t i o n  t o  Laboratory-wide e ros ion  
problems. An Environmental Management Seminar i n  Washington, DC, provided a 
technology and economic overview of c u r r e n t  p o l l u t i o n  c o n t r o l  problems. . 

3.2.1.2 Ennineerina Q u a l i t y e  ssurance  

Eight p r o j e c t s  and 562 Zia work orders were reviewed and appropr i a t e  
r e c o m e n d a t i o n s  were made. Reviews c o n s i s t e d  of examin ing  T i t l e  I 

engineer ing  drawings and s p e c i f i c a t i o n s ,  a t t end ing  T i t l e  I1 review meetings 

t o  p r o v i d e  H-8 * s i n p u t  i n t o  f i n a l  d r a w i n g s ,  and s u r v e y i n g  p roposed  
c o n s t r u c t i o n  si tes f o r  poss ib l e  envi ronnents l  p r o b l e m .  Special e f f o r t s  were 
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d i r e c t e d  .toward t h e  L a o c r a t o r y  S u p p o r t  Complex p r o j e c t ,  and t h e  

h e a t i n g - v e n t i l a t j  cy4 F.ir-conCi*,;c:iy (HVAC) improvements f o r  the Gccupational 
Health Labordtcry  (OHL) (SM-184). 

3.2.2 Environmental Su r v e i  l l a n  ce 

3.2.2.1 ptm O s D h e r  i c  Rad i o a c t i v i t v  
A sumnary of air sampling r e s u l t s  f o r  r a d i o a c t i v i t y  dur ing  1978 i s  

s b m  i n  Table 3.4. During 1978, no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  was 
observed between t h e  atmospheric concen t r a t ions  of  gross-alpha, gross-beta ,  

americium, plutonium, and uranium measured at sampling l o c a t i o n s  along the 

Laboratory per imeter  and those  measured i n  d i s t a n t  areas. T h i s  i n d i c a t e s  

Laboratory c o n t r i b u t i o n s  to  concen t r a t ions  of these contaminants were less 

than t h e  local v a r i a b i l i t y  i n  background l e v e l s .  Tr i t ia ted  water vapor (HTO) 

concen t r a t ions  at per imeter  and on-s i te  s t a t i o n s  were about three and f o u r  

times h i g h e r ,  r e s p e c t i v e l y ,  than  r e g i o n a l  background HTO l e v e l s  and are 
a t t r i b u t a b l e  t o  the  Labora tory ' s  HTO s t a c k  e f f l u e n t s .  

A new air sampling program for s tudying  t h e  concent ra t ion  and 
composition of nonradioac t ive  p a r t i c u l a t e  matter i n  the  LASL envi rons  has 

been i n i t i a t e d .  The purpose of  t h i s  s tudy  is  two-fold: (1 )  the atmospheric 
concen t r a t ions  of heavy metals ( e  .g., bery l l ium,  d ispersed  by dynamic tests 
and lead, and a i rbo rne  e f f l u e n t  from lead molding ope ra t ions  at the  Zia 
Company) w i l l  be determined i f  t h e  l e v e l s  p re sen t  any environmental  hazard 

and/or  comply wi th  New Mexico ambient a i r  q u a l i t y  s t anda rds  f o r  p a r t i c u l a t e s ;  

and (2) t h e  data c o l l e c t e d  w i l l  he lp  c h a r a c t e r i z e  p a r t i c u l a t e  trace species 
i n  the Southwest 's  a r i d  atmosphere. There is a pauci ty  of information 

publ ished on the  background a e r o s o l  camposition i n  the Southwest. 

3.2.2.2 Exte rna l  P e n e t r a t i n n  R a d i a t i o n  
Dosimetry a t  t h e  no r th  boundary of  LASL ( a t  Philomena's Resturant)  

has been a H-8 high p r i o r i t y  e f f o r t  very s ince  t h e o r e t i c a l  c a l c u l a t i o n s  f o r  
CY 1977 showed a p o t e n t i a l l y  s i g n i f i c a n t  con t r ibu t ion  from LAMPF. The H-8 
BRICKNET method measures doses using unshlelded and s h i e l d e d  L i F  TLDs. Data 

has been a c c m u l a t i n g  cont inuously s i n c e  May 1978. By comparing t h e  r a t i o  of 
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Table 3.4 Suminary of Annual Atmospheric Radioactivity Monitoring 

Composite Maximum Minimum Annual Mean As 

Analvsis GrouD U n i t s  Observed Observed Mean A A x L  

Gross-Alpha Regional 10-15pCi/d 1.920.8 
Perimeter loW1 5 ~ C i / m ! L  6.853.2 
On-Site 10-1 'vCi/& 4.622.0 

Gross-Beta Regional 1O-l 51.1Ci/m9, 200260 
Perimeter 10-15yCi/d 240~60  
On-Site 1 0 - 1 5 p C i / ~  4402120 

T r i t i a t e d  Regional 1 0-1 2vCi/mll 1 9 ~ 6  
Water Vapor Perimeter 1 0-1 'pCi/mg 1 0 7 ~ 3 4  

On-Site 10-l2pCi/m2 1 1 8 a 8  

-0 .3~0.1  0.920.9 1.6 

-0.0~0.1 1.5k1.9 2.4 
-0 .1~0.6  1.522.0 0.1 

9 ~ 2  7-102 0.07 

1 3& 862108 0.09 

43L1 8 b 1 0 9  0.002 

0.230.6 4&3 0.002 
0 . 6 ~ 0 . 2  lm3 0.007 

0.1k0.6 18248 0.0004 

238Pu Regional 10-18pCi/mQ -1 .1&1.6 -4.5k4.8 -2.Q1.3 0.00 

Perimeter 10-l8pCi/m!t -0.1~1.9 -4.7d.9 -1.821.3 0.00 

On-Si te 10-18pCi/mP. 8.8fi.2 -4.7G.3 -1.2a.7 0.00 , 

239Pu Regional 10-18yCi/mR 44281 1 .2~1 .5  2 0 a 9  0.034 
Perimeter 10-l 'pCi/d 7921 4 -0.6~1.4 27k43 0 a044 

On-Site 10-18pCi/d 153213 -0.5~1.3 3 2 ~ 6 7  0.0016 

241 Am Regional 10-18pOi/m!L O.m.6 -2.Od.l -0.522.2 0.00000 

Perimeter 10-1apCi/m9, 7.4215 -2.756.4 0.526.7 0.00026 
On-Site 10-18pCi/mR 4.2k4.8 ' -3.324.8 0.124.2 0.000002 

Uranium Regional pg/m3 1 8 4 d 8  3 4 ~ 1 8  102294 0.0011 

( t o t a l )  Perimeter pg/m3 238~49  19522 74k88 0.0008 

On-Site Pg/m 177240 1 622 1 68266 0.00003 
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unshielded t o  sh i e lded  doses a t  the n o r t h  boundary and t h e  south  boundary 
( f o r  background v a l u e s ) ,  t h e  c o n t r i b u t i o n s  t o  t h e  dose a t  the no r th  boundary 

due t o  LAMPF o p e r a t i o n s  can be c a l c u l a t e d .  For FY 1978, the incremental  
LAMPF c o n t r i b u t i o n  was about 14 2 2 m r e m  ( 1 0 )  a t  the s i te  of Philomena's 

Bes tu ran t .  T h i s  is e s s e n t i a l l y  one order of magnitude less than  .the dose. 
c a l c u l a t e d  using source term and theoretical d i s p e r s i o n  models. The accuracy 

of the BRICKNET method was tested by comparing it with a high-pressure ion 
chamber f o r  a per iod of 60 days. During t h i s  per iod ,  both systems recorded a 

about 23 mrem.  The LAMPF c o n t r i b u t i o n  was estimated t o  be 2.1 m r e m  by the 

H P I C  and 3.6 3 2.4 m r e m  (20) by the BRICKNET. 
I 

I n d e p e n d e n t  n e u t r o n  measurements  were made a t  t h e  same n o r t h  

boundary s i te  because the  LiF TLDs used i n  BRICKNET are not s e n s i t i v e  t o  
neut rons .  The measureaents,  which used a H e  d e t e c t o r  system, i n d i c a t e  a 
LAMPF neutron dose c o n t r i b u t i o n  of less than  0.1 m r e m / y r ,  wi th  t h e  beam 

c u r r e n t  l e v e l s  and target c o n f i g u r a t i o n s  r o u t i n e l y  used dur ing  CY 1978. 

3 

Data from the environmental  TLD network for the  first q u a r t e r  of CY 

1979 have not  been analyzed. 

3.2.2.3 Water, S Q U y  .U~$SedS.mentN'nitorin% 
Surface  and ground water samples from 68 r e g i o n a l ,  per imeter ,  water 

supply,  and on-s i te  s t a t i o n s  were c o l l e c t e d  t h i s  q u a r t e r  and submitted for  
chemical and radiochemical an layses .  Transpor t  of r ad ionuc l ides  i n  s o l u t i o n  

and suspended sediments i n  snowmelt runoff  i n  Pueblo,  Los Alamos, Pajari to,  
Water, and Ancho Canyons are be ing  monitored by t h e  c o l l e c t i o n  of weekly 
samples from s t a t i o n s  loca t ed  along S t a t e  Road 4. Control  samples are 
c o l l e c t e d  i n  Rendija Canyon, n o r t h  of t h e  p r o j e c t  area. 4 n a l y t i c a l  r e s u l t s  
are not  y e t  complete., 

3.2.2.4 E f f l u e n t  M o n i t o r i u  

Routine monitoring of the HRL l i q u i d  e f f l u e n t  showed no anomalies 
f o r  the sampling per iod November 22, 1978 through February 15, 1979 (see 
Table 3 . 5 ) .  

I 

Samples of  sewage t reatment  p l an t  e f f l u e n t s  d i d  not show any 
s i g n i f i c a n t  anomalies from e s t a b l i s h e d  p a t t e r n s  w i t h  the except ion of  t h e  

TA-53 lagoons,  which have shown s t e a d l l y  inc reas ing  gross-beta, gross-gms 

(due n a i n l y  t o  7Be), and t r i t i u m  concen t r a t ions .  Sludge samples from 
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Table 3.5 Sampling R e s u l t s  of.HRL Liquid Ef f luen t  
I 

i n  HRL L i a u i d  Ef f luen t  . .  Rad ioac  t i v i  t v  

Week 

Endin. 
1 1/22/78 
1 2/0 6 /7 8 
12120178 
01/03/79 
01 118179 
02/01 /79 

Analvsis** 

Gross-Alpha Gross-Beta T r i t i u m  Volume 
k) (10-9 ucl/  m l ~ ~ 1 0  o-' u C l / m l )  (10 3 aal/w -9 ucl/  m l )  (1 

0.6 0.8 13 1.6 0.4 2 0.4 661 
1.8 0.8 10.7 f 1.3 0.5 0.3 600 

67 2 0.9 2 0.7 9.9 f 1.2 1.9 f 0.3 
1.7 0.8 6.9 f 0.9 0.6 2 0.3 611 
0.9 2 0.8 6.3 1.1 0.7 0.3 537 
1.4 0.9 4.3 f 0.9 0.9 2 0.3 560 

02/15/79 1.6 0.8 26 3.0 1.2 t 0.3 . 682 

CC*?* 700 200 3000 - 
(PO-210, SOL) (1-125 , SOL) 

** 
. .  

a** 

Average r a d i o a c t i v i t y  background l e v e l s  of  Los Alamos water 
s u p p l i e s  f o r  gross-alpha,  gross-beta ,  and tritium are near  
or below minimum detectable l i m i t s .  

All ana lyses  done on weekly, p ropor t iona l ,  composite samples. 

Most r e s t r i c t i v e  Concentrat ion Guide va lues  from DOEM 0524 
(Annex A) of those  r ad ionuc l ides  are used a t  HRL. Para- 
phras ing ,  "Ef f luen t s  may be discharged t o  pub l i c  s a n i t a r y  
sewage systems provided t h e  q u a n t i t y  of r a d i o a c t i v i t y  
released i n  any one month, i f  d i l u t e d  by the  average monthly 
q u a n t i t y  of water released by the i n s t a l l a t i o n ,  w i l l  not  
r e s u l t  i n  an average concent ra t ion  exceeding the ' CG i n  Annex 
A ,  Table 11, Column 2 ( c o n c e n t r a t i o n s  of water above  
background and i n  an uncont ro l led  area) ." 

I' 
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t rea tment  p l a n t s  and septic tanks  f o r  CY 1978 received -gross-a lpha ,  gross-  
beta, and gross-gama screening  ana lyses  with no hazardous l e v e l s  noted. 
However, some samples devia ted  from what was expected for n a t u r a l  a c t i v i t y  
and w i l l  be analyzed f u r t h e r  t o  determine c o n t r i b u t i n g  i so topes .  

3.2.2.5 a o n r a u c t  i v e  J3missiom 
Evalua t ion  of 1978 data on nonradioac t ive  releases has r e s u l t e d  i n  

the conclusion that  no. LASL ope ra t ions  are i n  v i o l a t i o n  of e i t h e r  federal or _ _  

I 

N e w  Mexico S t a t e  A i r  P o l l u t i o n  S t a n d a r d s  and R e g u l a t i o n s .  However, 
recommendat ions  have  been  made t o  t h e  Health D i v i s i o n  Office (H-DO) 

i n d i c a t i n g  tha t  LASL should probably be registered wi th  the s ta te  as an 
emission source  for s e v e r a l  chemicals t h a t  are emi t ted  t o  the atmosphere i n  

q u a n t i t i e s  exceeding 2000 l b / y r .  
The Vegeta t ion  Control  Po l i cy  and Vegetat ion Control Procedure 

Cornnittees have been a c t i v e  dur ing  t h i s  r e p o r t  per iod.  The Cont ro l  Po l i cy  

Committee has  completed a p o l i c y  s ta tement ,  which i s  c u r r e n t l y  undergoing 
f i n a l  review. The Procedures Committee began d i scuss ing  implementation 

procedures  based on t h i s  p o l i c y  s ta tement .  

An i n i t i a l  set of analytical runs were made t o  s tudy  the  adso rp t ion  
characteristics of s o i l  from the canyon below the Fenton H i l l  geothermal 
site. S o i l  columns were treated wi th  s o l u t i o n s  of a r s e n i c ,  boron, cadmium, 

f l u o r i d e ,  and l i t h ium.  These are subs tances  t h a t  are found i n  the  e f f l u e n t  

from the  geothermal samples and may be c o n t r o l l e d  by t h e  NPDES discharge 

permit.  The sample ana lyses  from t h e s e  tests are not  completed. Vegetat ion 

samples from below the geothermal s i t e  are a l s o  awai t ing  a n a l y s i s  t o  see i f  

e l eva ted  concen t r a t ions  of these elements can be detected. 

As repor ted  previous ly ,  a network of beehives  was e s t a b l i s h e d  
throughout the  Laboratory.  A program is underway t o  f i n d  a s a t i s f a c t o r y  

method of a n a l y s i s  for trace element concen t r a t ions  i n  honey. This  a n a l y s i s  

p r e s e n t s  some problems, a fact .  t h a t  has f r equen t ly  been noted i n  the 

l i t e r a t u r e .  

Much of t h i s  q u a r t e r  has been devoted t o  data c o l l e c t i o n  f a r  t h e  
annual s u r v e i l l a n c e  r e p o r t .  Other p r o j e c t s  on which work is proceeding 
inc lude  t h e  greenhouse s t u d y  on e f f l u e n t s  from Fenton H i l l  and t h e  TA-50 

waste t reatment  p l a n t ,  a s t u d y  of s i l v e r  d i scharges  frm photographic l a b s ,  

studios of heavy me ta l s  i n  tht! d i scharge  from TA-50, s t u d i e s  of b e r y l l i m  
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d i s c h a r g e s ,  c o n t i n u a t i o n  o f  t h e  p r o j e c t  - t o  d e t e r i n e  v o l a t i l e  chemica l  

emissions from the Laboratory complex, and c a l i b r a t i o n  of the  Meloy Su l fu r  

Analyzer,  r e c e n t l y  rece ived .  

3.2.2.6 Emersency ResDonse A c t i v i  t i e s  

The H-8 emergency and s u r v e i l l a n c e  van went through a shakedown 
phase and was repaired under warranty by the dealer. The i n t e r i o r  was 
readied p r i o r  to i n s t a l l a t i o n  o f  the  genera tor  and o t h e r  equipment. 

Dispers ion  informat ion  was provided t o  H-1 on the fate of 239Pu 
oxide  released t o  the atmosphere from a f i l t e r  change i n  Wing 3 of the  CMR 

b u i l d i n g  on March 5,  1979. 
Because of  a l e a k  of primary coolan t  i n t o  t h e  secondary s i d e  from a 

damaged heat exchanger a t  t he  Omega West Reactor,  there was some concern tha t  

r a d i o a c t i v i t y  was being released i n t o  Los Alamos Creek. A sample of the 

water being released t o  the creek i n d i c a t e d  background l e v e l s  of t r i t i u a  and 

showed no d e t e c t a b l e  gamma i s o t o p e s  ( o t h e r  than n a t u r a l l y  occurr ing  i so topes)  

on an overn ight  count on a GeLi  d e t e c t o r .  

3:2-3 Environmental S u m o r t  P r  oaramg 

3.2.3.1 Coordinat i o n  & Avoi4 p r o b l  erq% 

H-8 assisted CMB-8 i n  ob ta in ing  a state permit f o r  s p e c i a l  open a i r  

burning of n a t u r a l  uranium slag and tu rn ings  f o r  conversion t o  uranium oxide 

p r i o r  to  sh ipping .  
As a means of main ta in ing  pub l i c  exposures to r a d i a t i o n  a t  l e v e l s  as 

low as p r a c t i c a b l e ,  r e a c t o r  b u r s t s  a t  Pajar i to  S i t e  are now coordinated so 

t ha t  no burs t s  occur  dur ing  the period when school  buses  are pass ing  the s i te  
or dur ing  peak commuting hours  between White Rock and the  H i l l .  

3.2.3.2 &rdroloQv and Geolonv S t u d i e g  
Bearing c a p a c i t i e s  of the t u f f  were made using pene t r a t ion  tests i n  

a test hole  a t  SM-316. The tests were made a t  the  reques t  of ENG-I. The 

bear ing  c a p a c i t y  of  t h e  t u f f  at a depth of 3 feet was about 20,000 l b / f t 2 ;  

whi le  at a depth  of 8 feet, t he  bear ing  capac i ty  was 50,000 l b / f t  . These 

bear ing  c a p a c i t i e s  do not i nc lude  safety f a c t o r s  f o r  loading.  

2 
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3.2.3.3 Water S U D D ~ V  
The r e p o r t  "Water Supply a t  Los Alamos During 1978" has been 

submi t ted  t o  DOE, Zia W E ,  and ENG-DO for review. The Los Alamos water 
supply  for 1978 cons i s t ed  of 1436 x lo6 gal from wells i n  t h r e e  f i e l d s  

and 45 x 10 gal from the  gallery i n  Water Canyon. Water l e v e l  t r e n d s  were 
as a n t i c i p a t e d  under c u r r e n t  product ion.  Projected water l e v e l  d e c l i n e  o r  

r ecove r i e s  were estimated through 1983. Maximum pro jec t ed  d e c l i n e  i n  water 
l e v e l  i n  t h e  Los Alamos f i e l d  was 31 f t  (LA-2)-, Guaje f i e l d  was 25 f t  (G-31, 
and P a j a r i t o  f i e l d  was 21 f t  (PM-2). Q u a l i t y  of water is good i n  t h e  wells 

- 6  

and d i s t r i b u t i o n  system and meets t h e  s t anda rds  for water supply.  

During the  p u l l i n g  of t h e  pump f o r  r o u t i n e  r e p a i r  and r e h a b i l i t a t i o n  

o f  the w e l l ,  an acc iden t  r e s u l t e d  when t h e  pump and 530 f t  of o i l  tpbing and 

l i n e  shaf t  were dropped i n t o  t h e  hole .  A bore ho le  TV survey indicated the 

t o p  of the o i l  t ub ing  and l i n e  shaft a t  a depth of 883 f t .  An a t t empt  w i l l  

be made t o  " f i sh"  the o i l  tub ing ,  l i n e  shaft ,  and pump from t h e  w e l l .  

I 

3.2.4 Jeteorolonv Sunggrt  A c t i v i t m  

. .  3.2.4.1 Lnstrum e n t a t a  & t i v i t i  eg 

The new 70-foot f ree-s tanding  meteorological  tower has  been erected 
and is being ins t rumenta ted .  When completed i n  May, measurements from both 
tower- and surface-mounted senso r s  w i l l  be au tomat i ca l ly  recorded on cassette 
t a p e s  by a microprocessor  data a c q u i s i t i o n  system. The microprocessor  system 
was developed t o  provide t roub le - f r ee  data c o l l e c t i o n  a t  remote f i e l d  s i tes  
w i t h  very  low power requirements .  Once t h e  OHL tower has been completed, t h e  
Area G i n s t a l l a t i o n  w i l l  be re furb ished  t o  b r i n g  i t  up t o  date w i t h  t h e  OHL 

i n s t a l l a t i o n .  Then an e x i s t i n g  t ra i ler-mounted tower w i l l  be i n s t r m e n t e d ,  
complete wi th  the  microprocessor systera, t o  provide a s e l f - s u f f i c i e n t  t r ans -  
p o r t a b l e  tower that  can be l e f t  unattended for per iods  of up t o  two weeks. 

3.2.4.2 SuDDort A c t i v i t i e s  
I 

The M e t e o r o l o g i c a l  S e c t i o n  i s  c o n t i n u i n g  t o  p r o v i d e  H-1 w i t h  

r e c a n e n d a t i o n s  of the  meteoro logica l  cond i t ions  t h a t  would r ep resen t  t he  

"worst case"  ( l e a d  t o  the  h ighes t  ground level concen t r a t ions  of p o l l u t a n t s )  
f o r  p r e s c r i b e d  acc ident  s cena r ios  i n  support  of H - 1 ' s  program t o  produce 
SADs f o r  LASL nuc lear  f a c i l i t i e s .  

-50- 





7 

SECTION 

CONTENTS 

1 HEALTH OF WORKERS . Occupational Medicine . H-2 ................ 5 
. 1.1 General ................................................... 5 

1.2 Medical S e r v i c e s  .......................................... 6 

A 
2 HEALTH AND SAFETY I N  WaRK PLACES ............................... 9 

2.1 Heal th  Phys ics  -:H- 1 ...................................... 9 
2.1.1 P r o t e c t i d n  of Workers .............................. 9 

ir' 
t 

2.1.1.1 Surveys and I n c i d e n t s  ..................... 9 
2.1.1.2 Tra in ing  .................................. 10 

2.1.1.4 Monitoring f o r  External  Exposure .......... I ?  

2.1.1.3 Radiat ion Sa fe ty  Review ................... 10 

2.1.1.5 Monitoring f o r  I n t e r n a l  Deposi t ions 
of Radionuclides .......................... 

2.1.2 Spec ia l  S t u d i e s  and Development P r o j e c t s  ........... 
2.1.3 P r o t e c t i o n  of t he  Environment - Airborne Ef f luen t  .. 
S a f e t y  and F i r e  P r o t e c t i o n  - H-3 .......................... 
2.2.1 Audits  ............................................. 
2.2.2 Sa fe ty  Experience .................................. 

2.2 

I 

I 
2.2.2.1 Disabl ing  I n j u r y  Tabulat ion ............... 

2.2.3 I n d u s t r i a l  Sa fe ty  A c t i v i t i e s  ....................... 
2.2.4 H-3 F i e l d  Support  .................................. 

2.2.4.1 NTS F i e l d  Support ......................... 
2.2.4.2 Other F i e l d  Support ....................... 

2.2.5 F i r e  Experiences ................................... 
2.2.5.1 F i r e  Alarms ............................... 
2.2.5.2 F i r e s  .................................... 

2.2.2.2 Disabl ing  I n j u r y  Descr ip t ions  ............. 

12 

13 
15 

16 
16 

16 
16 

16 

17 

18 
18 , 

18 

19 

19 
19 

2.2.6 F i r e  P ro tec t ion  A c t i v i t i e s  ......................... 19 
2.2.6.1 'Opera t iona l  A c t i v i t i e s  ................... 20 

2.3.1 Appra i sa l s ,  Aud i t s .  I n spec t ions  of LASL ............ 20 

2.3 I n d u s t r i a l  Hygiene - H-5 ................................... 20 

-1 . i 



CONTENTS (cont inued)  

SECTION 

3 

2.3.2 

203.3 

2.3.4 

I 

2.3.6 

PAGE 

Exposures and P o t e n t i a l  Exposures .................. 
Appra isa l s  and Unannounced Inspec t ions .  
Monitoring ......................................... 
2.3.3.1 Inspec t ions  of LASL 

I 

A c t i v i t i e s  ................................ 
2.3.3.2 Monitoring ................................ 
2.3.3.3 A p p r a i s a l s  ................................ 
Informing and Tra in ing  the  Employee ................ 
2.3.4.1 Respi ra tory  P ro tec t ion  ................... 
2.3.4.2 V e n t i l a t i o n  and A i r  Cleaning .............. 
2.3.4.3 Standard Operat ing Procedures ............. 
2.3.4.4 Limited Egress  ............................ 
2.3.5 Laboratory Se rv ices  ....................... 
2.3.5.1 Routine Assays ............................ 
Bioana ly t i ca l  and Chemical Programs ................ 
2.3.6.1 Analyses .................................. 
2.3.6.2 Q u a l i t y  Control  ........................... 
2.3.6.3 Analy t ica l  Procedures ..................... . .  

ENVIRONMENTAL PROTECTION ....................................... 
3.1 Waste Management - H-7 .................................... 

3.1.1 I d e n t i f i e d  Problems ................................ 
3.1.2 Liquid Radioact ive Waste Col lec t ion  System ......... 

3.1.2.1 Cent ra l  Liquid Waste Sewer System ..I....... 
3.1.2.2 TA-55 Plutonium F a c i l i t y  .................. 
3.1.2.3 S t a t u s  of the  Radioact ive Liquid Waste 

Co l l ec t ion  System Improvements ............ 
3.1.3 Col l ec t ion  S t a t i o n s  for Liquid Radioactive Wastes .. 

3.1.3.1 TA-2 Omega S i t e  ........................... 
3.1.3.2 TA-3 Main Technical Area .................. 

I 

20 

21 

21 

21 

22 

22 

23 

23 
24 

24 

24 

24 

26 

26 

27 

27 

28 

28 
28 

30 

30 

30 

31 
31 

31 

31 

-2- 



CONTENTS (cont inued)  

SECTION . PAGE 

3.1.3.3 TA-21 Health Research Laboratory .......... 31 
3.1.3.4 TA-53 Meson Physics  ....................... 31 

3.1.4 Treatment of Liquid Radioact ive Wastes ............. 32 

TA-50 ..................................... 32 

I 

3.1.4.1 Contaminated Liquid Waste Treatment P l a n t ,  

3.1.4.2 S t a t u s  of the Upgrading of the I n d u s t r i a l  
Liquid Waste Treatment P l a n t s  ............. 
Radioact ive Liquid Waste S o l a r  Evaporation 
Ponds ..................................... 

3.1.4.4 Discharge Levels  (TA-50) .................. 
3.1.4.5 Contaminated L i q u i d  Waste Treatment P l a n t ,  

3.1.4.3 

TA-21-257 ................................. 
3.1.4.6 Volume Treated a t  TA-21-257 ............... 
3.1.4.7 Discharge Levels  (TA-21-257) .............. 
3.1.4.8 Total Radioact ive Liquid Waste Volume and 

Plutonium Content ......................... 
3.1.5 Ana ly t i ca l  Laboratory Sec t ion  A c t i v i t i e s  ........... 

3.1.5.1 Radiochemical Analyses .................... 
3.1.5.2 TA-50 P l a n t  E f f luen t  Mineral  and Trace 

Metal Analyses ............................ 
3.1.5.3 TA-21-257 P l a n t  E f f luen t  Mineral  and Trace 

Metal Analyses ............................ 
3.1.6 Cross-Connection Control  Program ................... 

3.1.6.1 Survey and Funding S t a t u s  ................. 
3.1.6.2 Cons t ruc t ion  o r  Modif icat ion S t a t u s  ....... 
3.1.6.3 Water Q u a l i t y  Complaints .................. 

3.1.7 Environmental Program A c t i v i t i e s  ................... 
3.1.7.2 Safe  Drinking Water A c t  (SDWA) ............ 
3.1.7.3 Toxic Substance Control Act (TOSCA) ....... 
3.1.7.1 Clean Water Act ................... ....... 

32 

.32 
33 

33 
33 
34 

37 
37 

37 

37 

38 
38 

38 
38 

39 
39 

39 
40 

40 

. .  
-3- 



CONTENTS (cont inued)  

SECTION . PAGE 

3.2 Environmental S u r v e i l l a n c e  . H-8 .......................... 41 
3.2.1 Environmental P ro tec t ion  A c t i v i t i e s  ................ 41 

3.2.1.1 Environmental Assessment ........... ...... 41 

and Archeology ............................ 41 
3.2.1.2 Engineering Q u a l i t y  Assurance 

3.2.2 Environmental Su rve i l l ance  ......................... 42 
3.2.2.1 Atmospheric Rad ioac t iv i ty  ................. 42 

3.2.2.2 Externa l  Pene t r a t ing  Radiat ion ............ 42 
3.2.2.3 Water. S o i l .  and Sediment Monitoring ...... 43 
3.2.2.4 Ef f luen t  Monitoring ....................... 43 

I 

3.2.2.5 Nonradioact ive RIlissions .................. 45 
3.2.2.6 Emergency Response A c t i v i t i e s  ............. 46 

3.2.3 Environmental Support  Programs ..................... 46 
3.2.3.1 Hydrologic and Geologic S t u d i e s  ........... 46 
3.2.3.2 Water Supply .............................. 47 

Support ................................... 47 
3.2.3.4 Spec ia l  Consul ta t ion  t o  DOE ............... 48 

3.2.4 Meteorology Support A c t i v i t i e s  ..................... 48 

3.2.3.3 Fenton H i l l  Geothermal P r o j e c t  

-4- 

I 



SECTION 1. 

cr i ter ia  

HEALTH OF WORKERS 

o u t l i n e d  i n  DOE (ERDA) Manual, Appendix 05288. It is a fu l l - t ime 

OCCUPATIONAL MEDICINE - H-2 

On May 30 M r .  Ray Mil ler  of  t h e  DOE Albuquerque O p e r a t i o n s  

1.1 GENERAL 

The C a l i f o r n i a  S t a t e  L e g i s l a t u r e  recommended t h a t  t he  Universi ty  of 

C a l i f o r n i a  Commission perform an independent s tudy of i n d u s t r i a l  s a fe ty  and 
h e a l t h  cond i t ions  a t  t h e  Department of Energy (DOE) Labora tor ies  managed by 

t h e  Univers i ty  of Ca l i fo rn ia .  Such a s tudy of Lawrence Livermore Laboratory 

(LLL), t h e  Los Alamos S c i e n t i f i c  L a b o r a t o r y  (LASL), Lawrence Berke ley  

Laboratory (LBL) , and t h e  Laboratory of Nuclear Medicine and Radiation 
Biology a t  UCLA was c a r r i e d  out  by the  Environmental Health Associates ,  Inc .  

d i r e c t e d  by D r .  Thomas Milby, M. D. ,  MPH on May 7-9. Drs. Milby and Donald 
Whorton s p e n t  o v e r  h a l f  a day w i t h  t h e  O c c u p a t i o n a l  Medicine Group. 

Following are comments concerning the  Occupational Medical Group as reported 

t o  t h e  P res iden t  and Board of Regents of t h e  Univers i ty  of Ca l i fo rn ia  by D r .  

Milby 

"While t h e  au tho r s  of t h i s  r e p o r t  f i n d  the  medical program at LBL 

and LLL to  be h ighly  p ro fes s iona l  and e n t i r e l y  s a t i s f a c t o r y  with respec t  t o  
t h e i r  f u l f i l l m e n t  a t  t h e  Department of Energy Guide l ines ,  i n  t h e i r  view it is  

LASL t h a t  o f f e r s  t h e  most outs tanding  medical s e r v i c e  to  its employees. The 
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, 

A s s i s t a n t  Heal th  

were completed. 

1.2 MEDICAL 

Medical 

Div is ion  Leader,  a l l  of D r .  Alber 's  recommendations of 1977 

SERVICES 

s e r v i c e s  and s e r v i c e s  of t h e  Employee Counseling Program a r e  

l i s t e d  i n  t h e  fol lowing t a b l e s :  

: 
; 

Table d.1 Employee Medical Se rv ices  

I n d u s t r i a l  Nonindustr ia l  

P re - emp l o  ym e n t 
- I n i t i a l  V i s i t  

- Phys ic ians  Examination 

Pe r iod ic  * - I n i t i a l  V i s i t  

- Phys ic ians  Examination 
Terminat i o n  * - I n i t i a l  V i s i t  

- Phys ic ians  Examination 

S p e c i a l  Examinations 

- Laser ,  Beryll ium, FAA, 

Return t o  work, etc. 
Other Cont rac tor  Examinations 
Spec ia l  Procedure & Diagnos t ic  Test 

Miscel laneous Visits 
S i c k  Call V i s i t  
Follow-up V i s i t  

96 

95 

246 

333 

59 

103 

159 
-- 

4 60 
-- 

40 1 

159 

15. 5 134 27 4 

160 '13 1716 20 0 

98 10 168 60 -- 

* 
Q u e s t i o n n a i r e  and l a b  work 



Table 1.2 Employee Counseling Program 

N e w  Cases - Summarv 
Opened (Personal  Contact)  
Discussed with Superv isor  

(No Personal  Contact)  

Cases ODened - Deta i l ed  bK 
ADDarent P r o b l e a  

Alcohol/Other Drugs 
Marital /Family 
Mental/Emotional 
0 ther 

* ' l e  b 
P e f e r r a l  Source  

Superv isor  
S e l f  
Medical 

SuDervisor Consul t a n t g  
Telephone 
I n  Person 

Communitv Reso u rce  Contac t3  
Telephone 
I n  Person ' 

Case Conferences - EmDlovee 
Telephone 
I n  Person , 

Case Conferences - Family 
Telephone 
I n  Person 

FmDlovee P r  e s e n t a t i o n g  
Number P resen t  

118 
114 

4 

6 
37 
25 
50 

16 
98 

4 

22 
44 

4 
1 

57 
385 

10 
60 

5 
114 

- Zia 
6 
6 

- 

1 

2 
3 

- 

2 
3 
1 

1 - 

- - 

8 
17 

1 
1 

- 
- 

- EG &G 
1 
1 

1 - 

1 - 

- 
2 

- 
, -  

Total 
128 
124 

4 

7 
38 
29 
54 

20 
103 

5 

24 
44 

4 
1 

65 
407 

11 
61 

5 - 
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Table 1.3 S u r g i c a l  & Other Medical Procedures 

Procedure 

Abrasions,  Severe* L 

Lace ra t ions  repa i red*  
Miscel laneous wounds t r e a t e d *  
Surg ica l  procedure ( inc lud ing  removing 

fo re ign  body from t i s s u e ) *  

Eye t reatments* 

Burns* 

Skin  l e s i o n s  checked by phys ic ian  
Skin l e s i o n s  c a u t e r i z e d  

Abscesses ( i n c i s i o n  & drainage)* 

G a s t r o e n t e r i t i s  

Chest pa in  

Chest pain r e q u i r i n g  EKG 

Cast o r  s p l i n t  with or without  f r a c t u r e *  

' Back sp ra ins*  

Tendon i t i s ,  b u r s i t i s ,  gout* 

Puncture wound, b r u i s e s  and contusions* 

Acute U R I  (upper  r e s p i r a t o r y  i n f e c t i o n )  
Allergy,  i n s e c t  b i tes  

Rashes* 

E a r  problems 

I n f e c t i o n s  - wound* 

Su tu re  removal from o t h e r  phys ic ian  

Whirlpool 

Herpes Zos te r  Simplex 
E p i s t a x i s  (nose bleeds)" 

T o t a l  

7 
16 

' 24 

15 
56 

19 
I 14 

2 

8 
34 
10 

4 

3 
42 

56 
45 
122 

39 
27 
22 

13 
6 

I 1 1  

5 

2 

*Cases treated by H-2 t h a t  prev ious ly  
would have been referred t o  LAMC 
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SECTION 2. 

HEALTH AND SAFETY I N  WORK PLACES 

2.1 HEALTH PHYSICS - H-1 

2.1.1.1 Survev and I n c i d e n t a  

The Department of Energy (DOE)/Al,uquerque Operat ions 0 f i c e  (ALO) 

conducted a survey of LASL's health physics  program dur ing  Apr i l  2-6, 1979. 

No new recommendations r e s u l t e d  from t h i s  survey and a recommendation 

' remaining from a previous survey was closed out .  
A new DOE Order No. 5482, which e s t a b l i s h e s  the requirement f o r  

c o n t r a c t o r s  to  maintain an i n t e r n a l  a u d i t  program f o r  Jhazardous opera t ions  

and r a d i a t i o n  s a f e t y  programs was i s sued ,  This  order  w i l l  r equ i r e  the  

i n i t i a t i o n  of a s e l f - a u d i t  and a p p r a i s a l  func t ion  f o r  the Laboratory 's  h e a l t h  
phys ics  program. 

1 

I 

A t o t a l  of t e n  r a d i a t i o n  o c c u r r e n c e s  o r  i n c i d e n t s  were 
i n v e s t i g a t e d  and documented by Group H - 1 .  One of t h e s e  i n c i d e n t s  r e su l t ed  i n  

a 13.2 rem exposure t o  one Laboratory employee. This  exposure followed an 

a c c i d e n t a l  t r i t i u m  release i n  an experimental  l abo ra to ry  and subsequent 

i n t ake .  It requi red  i n v e s t i g a t i o n  and r epor t ing  as a Type B occurrence s i n c e  

t h e  employee's exposure exceeded 5 rem. No major equipment damage o r  l o s s  

r e s u l t e d  from the  acc iden t .  The r e l e a s e  followed the acc iden ta l  overheat ing 

and r u p t u r e  of a uranium/tr i t ium t r a p .  The i n v e s t i g a t i o n  r e p o r t  is i n  d r a f t  
form and w i l l  be repor ted  i n  t h e  I n v e s t i g a t i o n  Report HRD-79-3. Another 

I 

occurrence a t  the  Laboratory caused an employee t o  r ece ive  a 3.2 rem exposure 
from an acc iden ta l  t r i t i u m  in t ake .  Th i s  i nc iden t  was formally inves t iga t ed  
as a Type C occurrence and the r e s u l t s  of the  i n v e s t i g a t i o n  were repor ted  i n  
the I n v e s t i g a t i o n  Report HRD-79-4. The remaining eight occurrences d id  not  

cause s i g n i f i c a n t  personnel  exposure. 

I 
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2.1.1.2 T r a i n i n q  

A v a r i e t y  of h e a l t h  physics  t r a i n i n g  programs were conducted for  hea l th  

phys ics  personnel  and o t h e r  Laboratory and Zia employees. The LASL Short  
Course on Radiat ion Sa fe ty  was presented on June 11, 12, and 13 t o  an average . 

of 68 Laboratory employees. Spec ia l  s h o r t  course s e s s i o n s  were pa r t i c ipa t ed  
i n  by 188 employees. Approximately 50 new h i r e s  were given a 15-minute 
o r i e n t a t i o n  on h e a l t h  physics .  A l l  new h i r e s  continued t o  r ece ive  a handout 
e n t i t l e d  " R a d i a t i o n  P r o t e c t i o n  I n f o r m a t i o n  f o r  LASL EmployeesI1 and 

p a r t i c i p a t e d  i n  t h e  v ideo  s l i d e  program on Health,  Sa fe ty  and Environment. A 

t o t a l  of 325 LASL r a d i a t i o n  workers received r a d i a t i o n  s a f e t y  indoc t r ina t ions  

as  p a r t  of t h e  Heal th  Physics  Check L i s t  procedure. Each LASL employee who 
starts a new job  as a r a d i a t i o n  worker r ece ives  t h i s  i ndoc t r ina t ion .  A 

s a f e t y  t a l k  on the  l lBio logica l  E f f e c t s  of Low-Level Radiation" was given t o  

100 Meson Phys ics  Divis ion personnel.  Two new Heal th  P ro tec t ion  technic ians  
completed on-the-job t r a i n i n g  and were granted  t he i r  c e r t i f i c a t e s  i n  nuc lear  
technology from Eas te rn  Idaho Vocational Technical I n s t i t u t e  at  Idaho F a l l s ,  

Idaho. Video tape and s l i d e  materials from o the r  con t r ac to r  s i t e s  are being 

reviewed and c o l l e c t e d  i n  p repa r t ion  f o r  f u t u r e  worker and Health Physics  

Technician t r a i n i n g  programs. Work has begun on e s t a b l i s h i n g  minimum 

t r a i n i n g  requirements  f o r  the  d i f f e r e n t  c a t e g o r i e s  of r a d i a t i o n  workers a t  

LASL . 

I 

2.1.1.3 Radia t ion  S a f e t v  Review 
New f a c i l i t y  r a d i a t i o n  s a f e t y  design and s a f e t y  a n a l y s i s  support  

c o n t i n u e d  a l o n g  w i t h  h e a l t h  p h y s i c s  r ev iew a c t i v i t i e s  f o r  f a c i l i t y  
modi f ica t ions .  The F ina l  Sa fe ty  Analysis Report (FSAR) f o r  t he  Weapon 
Neutron Research (WNR) f a c i l i t y  w a s  reviewed and modified i n  prepara t ion  f o r  

t r a n s m i t t a l  to ALO. The FSAR for t h e  TSL-86 Laser  Fusion Laboratory was 
reviewed by LASL and ALO. Necess-ary r e v i s i o n s  are i n  process.  Shie ld ing  

r e q u i r e m e n t s ,  o p e r a t i o n a l  c o n s t r a i n t s ,  and o p e r a t i o n a l  mon i to r ing  
requirements  for the  Antares Electron-Gun tests were t ransmi t ted  t o  Group 
L-10. These t e s t s  w i l l  provide f u r t h e r  information needed fo r  t h e  High 
Energy Gas Laser  F a c i l i t y  (HEGLF) design.  A d r a f t  r e p o r t  on the  Proton 
Storage Ring (PSR) which was prepared by the  MITRE Corporation was reviewed 

t o  eva lua te  t h e  proposed s h i e l d i n g  design. A d r a f t  Safe ty  Analysis Document 
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(SAD) fo r  the laser Target  Fabr i ca t ion  F a c i l i t y  (TFF) was reviewed and the  

acc iden t  a n a l y s i s  chapter  was r e w r i t t e n .  The FSAR f o r  the Transuranic 

Contaminated So l id  Waste Treatment Development F a c i l i t y  (TDF) was reviewed 
for  r a d i a t i o n  s a f e t y .  The SAD f o r  t he  SM-164 Enriched Uranium Storage 
F a c i l i t y  is being r ev i sed  to  inc lude  nonradio logica l  hazards.  Eight Q u a l i t y  
Assurance ( Q A )  design review records  were reviewed. A l l  were approved and no 

s i g n i f i c a n t  problems were noted. 

updated for r a d i a t i o n  a c t i v 4 t i e s  at the Laboratory.  
A t o t a l  of 97 Standard Operat ing Procedures (SOP) were reviewed and 

; 
Work continued i d  the  implementation of DOE Manual Chapter (MC) 

0531, Sa fe ty  of Nonreactoo- Nuclear F a c i l i t i e s .  Good progress  was made i n  
completing t h e  f l o o r p l a n s  f o r  t he  faci l i t ies  concerned. A j o i n t  ALO/LASL 

meeting r e s u l t e d  i n  agreement on the earthquake and windload c r i t e r i a  to  be 

used for ana lyses  of MC 0531 f a c i l i t i e s  a t  LASL. Draf t  S A D s  were completed 

f o r  four f a c i l t i e s  while drafts are i n  progress  f o r  seven o the r  f a c i l i t i e s .  

c 

F a c i l i t y  and work place r a d i a t i o n  m o n i t o r i n g  programs were 
maintained. Details concerning these programs were documented i n  monthly 

Area Health Physics  a c t i v i t y  r e p o r t s  r e t a ined  by Group H-1. 
Considerable  e f f o r t  was put  i n t o  the development and review of  

s e v e r a l  documents for  the new Heal th ,  Sa fe ty  and Environment (HS&E) Manual. 

Three  A d m i n i s t r a t i v e  Requi rement  ( A R )  documents  and e l e v e n  T e c h n i c a l  

B u l l e t i n s  (TB) concerning r a d i a t i o n  s a f e t y  were completed. 

During t h i s  per iod ,  t he  new X-ray Device Control  Program was 
formulated and many of the e s s e n t i a l  elements were completed; t h i s  included 

development of HS&E Manual Adminis t ra t ive Requirement and t h r e e  Technical 

B u l l e t i n s  and the  development of s e v e r a l  survey procedures  and forms. An 

x-ray device inventory has been completed and put  on a data base system. 
Spec ia l  surveys were conducted a t  WX-3 and f o r  Group H-2'S medical x-ray 

u n i t s  . 
2.1.1.4 No n i t o r i n a  f o r  Ex te rna l  E X D O S U r e  

Whole body exposure r e s u l t s  are summarized i n  Table 2.1. These 

r e s u l t s  inc lude  whole body exposures from i n t e r n a l  tritium a s  wel l  as f i l m  

and TLD badge r e s u l t s .  
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Table 2.1 Whole Body Exposure Summary f o r  1979 

Highest I n d i v i d u a l  Accumulated Dose (rem) 
Total LASL Accumulated Dose (man-rem) 

Number of LASL Persons Badges 
Number with Zero Dose 

' 1979 t hru Mav 

11.35, 

145.69 

3954 

2967 

*See d i scuss ion  of r e p o r t a b l e  r a d i a t i o n  inc iden t  under Sec t ion  2.1.1.1 Survey 

and I n c i d e n t s .  

Termination r e p o r t s  through December 1978 totaled 982 with 310 having 

p o s i t i v e  r a d i a t i o n  doses. Through February 1979, te rmina t ion  r e p o r t s  t o t a l e d  

115 wi th  43 having p o s i t i v e  exposures.  A l l  exposures tha t  exceeded 0.41 
rem/mo cont inue  to  be i n v e s t i g a t e d ,  along wi th  many lesser exposures t o  help 

' m a i n t a i n  exposures as low as p r a c t i c a b l e  (ALAP). 

2.1.1.5 Monitorina: for  I n t e r n a l  DeDositions of Radionucl ides  

The r e s u l t s  of plutonium body burden c a l c u l a t i o n s ,  i n  vivo body 

measurements, and americium/plutonium wound counts  a r e  summarized i n  Table 

2.2. The l e v e l s  of concern i n  Table 2.2 d i f f e r  for the  three monitoring 
methods. 

For plutonium body burden c a l c u l a t i o n s ,  2 nCi uptake is the l e v e l  
of concern. A l l  of t he  uptakes involved one of t h e  fol lowing t h r e e  courses: 

(1 a long-time i n t e r v a l  (u sua l ly  exceeding s i x  months) between u r ine  
samples which only s l i g h t l y  exceed t h e  d e t e c t i o n  l e v e l ,  (2)  a reeva lua t ion  

(new u r i n e  data,  o r  a reassessment of p o t e n t i a l  acc ident  da t e s )  of a 
prev ious ly  known body burden, o r  (3) a suspec ted  contaminated u r ine  sample 
(wi th  follow-up sample reques ted) .  

d i f f e r  f o r  d i f f e r e n t  i s o t o p e s  -- 10 nCi f o r  238Pu and 21 nCi f o r  239Pu. 
For i n  v ivo  measurements of plutonium ches t  burdens, l e v e l s  of concern 

Both 
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c 

I 

of the  va lues  are the c u r r e n t  minimum d e t e c t a b l e  l e v e l s .  For 241Am ches t  
burdens and f o r  body burdens of gamma e m i t t e r s ,  the  l e v e l  of concern is i n  

excess  of 10% of the  al lowable burden..  

Table 2.2 I n t e r n a l  Exposure Monitoring During April-June 1979 

Number Exceeding Total Persons 

Monitoring Metho dg  Level of C oncera  Monito.red 
Pu Body-Burden Ca lcu la t ions  
I n  Vivo Measurements 

Am-Pu Wound Counts 

4 

2* 
1 ** 

72 1 

340 
24 

*These two counts  (31.7 nCi 239Pu' and 24.7 nCi 23gPu) were f o r  the 

same ind iv idua l .  Between these two counts  were three o t h e r s  a t  

15.1 , 15.0, and 15.9 nCi 239Pu. The apparent  chest burden is  not 

due t o  any known acc iden t .  Further  i n v e s t i g a t i o n  is underway. 

**This w a s  a puncture  wound on the  i n s i d e  of s u b j e c t ' s  r i g h t  palm. 
Spec ia l  wound count ing ind ica t ed  6.9 nCi of 241Am with no 239Pu 

2.1.2 SDecial  S t u d i e s  and DeVelODment P r o j e c t s  

Severa l  s p e c i a l  s t u d i e s  and development projects were continued i n  

support  of the Laboratory 's  programmatic and heal th  physics  programs. 

a. A t  t h e  reques t  of REACTS, as p a r t  of t h e i r  s tudy on the  e f f e c t s  
of r a d i a t i o n ,  a record  search  was performed to  i d e n t i f y  a l l  persons,  
monitored by LASL, who rece ived  5 rem or more i n  any s i n g l e  year  s ince  1944. 

Between the  s ta r t  of personal  f i l m  badge dosimetry i n  1944 through 1978, a 
t o t a l  of 271 persons were found w i t h  5 rem o r  more i n  a t  l e a s t  one year .  

This  information was s e n t  t o  REACTS. 

I 
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b. Data a n a l y s i s  of most of t h e  LLL phantom measurements were 

.completed and new c a l i b r a t i o n  factors f o r  plutonium 241Am were programmed 
i n t o  the  minicomputer. I n  gene ra l ,  ca l cu la t ed  lung-burden va lues  and 
d e t e c t i o n  l i m i t s  are now l a r g e r  than previous ly  thought f o r  plutonium and 

s l i g h t l y  sma l l e r  than previous ly  thought f o r  241Am. 

c. Continuing work on the  TLD badge system included the  following: 
(1) completion of the second phase of the  Univers i ty  of Michigan study on 
personnel  dosimeter  performance; and (2) cont inut ion  of t he  neutron dose 

c o r r e c t i o n  f a c t o r  measurements i n  the TA-55 v a u l t  a r e a s  f o r  239Pu, 238Pu, and 

242Pu. 

d. Dose assessments  for a c c i d e n t a l  r e l e a s e  from Appaloosa s t u d i e s  
were presented and r e f i n e d  after f u r t h e r  study. Neutron dose r a t e s  from the  

d e b r i s  were also s tud ied .  

e .  Severa l  problems were run using computer programs ava i l ab le  i n  

Group H-1's l i b r a r y .  D A C R I N  was used t o  c a l c u l a t e  the dose t o  var ious  organs 
from the  i n h a l a t i o n  uptakes.  PATHFINDER was used t o  l o c a t e  population 

c e n t e r s  t o  a i d  i n  c a l c u l a t i n g  t o t a l  populat ion exposures from pos tu la ted  
' a c c i d e n t a l  releases of r ad ionuc l ides .  

f .  Work on e r r o r  c o r r e c t i o n ,  updat ing,  and documenting dosimetry 
I 

related computer programs continued. 

g. Major decontamination and decommissioning p r o j e c t s  continued a t  

the abandoned TA-35 t r i t i u m  glovebox f a c i l i t y  and a t  t he  TA-21 DPW plutonium 

f a c i l i t y .  A t  TA-35, a c t u a l  equipment removal work was completed. A t  TA-21, 

a p p r o x i m a t e l y  80% of t h e  g l o v e b o x e s  and t r a n s f e r  t u n n e l s  have been 

disconnected and prepared for s t o r a g e  a t  TA-54, the s o l i d  waste d isposa l  
site. Modif icat ion work started i n  401E i n  p repa ra t ion  to  occupancy by 
CNC-4. S o i l  decontamination and monitoring a t  t h e  DP East f i l t e r  bu i ld ing  

TA-21-153 s i t e  w a s  completed. T h i s  p r o j e c t  is complete except f o r  t h e  f i n a l  

r e p o r t .  Work a t  TA-35 and TA-21 DPW w i l l  cont inue.  

h. Health physics  suppor t  was provided f o r  the  Nevada Test S i t e  
(NTS) a c t i v i t i e s .  This  included t w o  LASL experiments,  two d r i l l b a c k s ,  and 
s i x  cementbacks. A l l  a c t i v i t i e s  were completed without  i nc iden t .  

i. Three members of Group H-1 p a r t i c i p a t e d  i n  the  Nuclear Weapons 
Accident e x e r c i s e  NUWAX-79 a t  NTS. 
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j .  A s s i s t a n c e  i n  g a t h e r i n g  e a r l y  Nevada and Utah  f a l l o u t  

information was provided the  DOEINevada Operations Office (NVO). This  e f f o r t  

may involve f u t u r e  H-1 support .  

2.1.3 P r o t e c t i o n  of t h e  Environment - Airborne Ef f luen t  

Measurements designed t o  determine t h e  q u a n t i t y  of r ad ioac t ive  
materials d iscarded  to  the environment v i a  86 exhaust a i r  stacks and vents  

continued. Q u a n t i t i e s  released i n  1977 and 1978 are l i s t e d  i n  Table 2.3 

a long with 1979 release q u a n t i t i e s  through March 23, 1979. The mixed 

a c t i v a t i o n  products  (MAP) are shor t - l ived  rad ionucl ides  released from t h e  Los 
Alamos Meson Physics  F a c i l i t y  (LAMPF) , TA-53. The e leva ted  plutonium l e v e l  
is due to  a one-time f i l t e r  change problem i n  Wing 3, CMR Building. 

Table 2.3 Airborne Radioact ive Ef f luen t  Releases 

To ta l  Released * 
Nuclide( s) 1977 1978 1979 

Pu-238 & Pu-239 118 pCi 111 p C i  458 y C i  

U-235 & 238 560 , C i  526 p C i  434 pci 

MPF 2151 , C i  1614 V C i  918 p C i  

Th-234 3945 p C i  1989 p C i  1996 Y C i  

P-32 284 U C i  85 p C i  9 U C i  

1-131 72 V C i  81 ,,Ci 43 U C i  

Ar-4 1 243 C i  238 C i  163 C i  

H-3 33,217 Ci**  18,631 Ci**  8356 Ci*** 

MAP 45,843 C i  76,500 C i  31,200 Ci**,* 

* 
** Through June 15, 1979 except  as noted. 

Inc ludes  30,000 c u r i e s  released from TA-33-86 

Inc ludes  -3000 C i  released from TA-3-34 on May 4,  1979. 
+*,, on October 6 ,  1977. 

**** Does not  inc lude  release q u a n t i t i e s  af ter  May 18, 1979. 
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2.2 SAFETY AND FIRE PROTECTION - H - 3  

2.2.1 Audi t s  

DOE/ALO conducted an I n d u s t r i a l  Safe ty  and F i r e  P ro tec t ion  Review of 

LASL ope ra t ions  a t  NTS on Apr i l  11 w i t h  no recommendations. 
An independent eva lua t ion  of LASL h e a l t h  and s a f e t y  condi t ions  was 

conducted f o r  t h e  C a l i f o r n i a  l eg is la ture  by Environmental Health Associates ,  
Inc .  i n  May. It was found ias  a resul t  of t h i s  s tudy  t h a t  t h e  LASL program 

f o r  hazardous ope ra t ion  cofitrol  g r e a t l y  exceed p resen t  s tandards  f o r  h e a l t h  
and s a f e t y  and common i n d u \ t r i a l ,  l abo ra to ry ,  and Univers i ty  p rac t i ces .  

c 

2.2.2 Safetv EXD erience 

2.2.2.1 Di sab l ina  I n iurv Tabu la t ion  

OSHA I N J U R Y  EXPERIENCE 

1978 1979 
E n t i r e  Year t o  J u l v  1 

Occupational i n  j u r i e s  140 50 

Lost time cases 66* 23* 
Days los t  from work 484 69 
LASL man-hours worked 13,174,000 6,885,842 

Average number of employees 6848 7226 

* 
Inc ludes  one f a t a l i t y  with no days l o s t  from work 
assigned.  

2.2.2.2 Disablinst I n i u r v  Descr iot iong:  

Employee's 1979 Lost  T i m e  
I 

G r O U D  Date ( davs) I n  iurv DeucriDtion 
SP -4 January 9 1 U s i n g  a cement block t o  support  

conveyor. Block f e l l  and bruised 

l e f t  ankle. 
1 
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SP -4 

P -3 

H - 3  

L-DO 

CMB-AP 

SP -3 

SP -3 

CMB-11 

SP-4 

' SP-3 

P -9 

2 .2 .3  

February 20 
L _  

March 9 

A p r i l  2 

A p r i l  4 

Apr i l  5 

A p r i l  6 

Apr i l  13 

Apr i l  19 

Apr i l  19 

Apr i l  26 

May 14 

2 

1 

1 

3 

1 

3 

4 

6 

2 

1 

3 

I 

Right f o o t  caught under prongs of 
f o r k l i f t  causing b ru i se s .  

Wind blew d u s t  i n t o  eyes  causing 

i r r i t a t i o n .  
Cardiac arrhythmia caused by 

r e a c t i o n  t o  thyphoid innoculat ion.  
Lower back pain from l i f t i n g  o f f i c e  
f u r n i t u r e ,  cable, boxes, e t c .  
L i f t i n g  box of p l a s t i c  bags and 

i n  jured  l e f t  shoulder .  

Unstacking p la t form t rucks  and t h r e e  

f e l l  on r i g h t  l e g  causing contusions.  
Back s t r a i n  w h i l e  moving an a i r  

cond i t ione r  from a cart '  to  a sk id .  
Turned chair  to  f ace  desk and ruptured 
blood v e s s e l s  i n  r i g h t  knee. 
Lost foo t ing  wh i l e  loading a desk and 

s t r a i n e d  back. 

Walked i n t o  an e l e v a t e d  l o a d  o f  

c h a l k b o a r d s  on a f o r k l i f t  and c u t  

forehead. 

Second degree burns on r i g h t  arm from 

burning hydrogen. 

I n d u s t r i a l  S a f e t v  Act i v i t i e g  

The draf t  of the new HS&E Manual conta in ing  55 s e p a r a t e  documents 

was completed dur ing  t h i s  q u a r t e r  and the manual w i l l  be reviewed by seve ra l  
o p e r a t i o n a l  d iv i sons  before  f i n a l  r e v i s i o n  and p r i n t i n g .  

I 

Dur ing  t h i s  q u a r t e r  a d e t a i l e d  p r o c e d u r e  was developed  f o r  
conduct ing comprehensive HS&E a p p r a i s a l s .  An a p p r a i s a l  team has been 
organized and the  first appraisal  of an opera t ing  d i v i s i o n  is scheduled f o r  
the next  q u a r t e r .  

Dur ing  t h i s  q u a r t e r  H - 3  p a r t i c i p a t e d  i n  t h r e e  major  a c c i d e n t  
i n v e s t i g a t i o n s :  p l a n t  compressor f i r e  i n  TA-3, 

Group P-10, and a t r i t i u m  exposure i n  Group \a-5. 

SM-66, t r i t i u m  exposure i n  
I 
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2.2.4 H-3 F i e l d  SuoDort 

2.2.4.1. NTS F i e l d  S u m o r t  

LASL f ac i l i t i e s  at NTS were inspec ted  dur ing  the  week of A p r i l  

10-13, 1979 by three r e p r e s e n t a t i v e s  of Group H-3. I n s t a l l a t i o n s  a t  ground 

z e r o  l o c a t i o n s  and o t h e r  areas were gene ra l ly  found t o  be i n  good order .  
F i n a l  review of methane manifold i n s t a l l a t i o n s  f o r  Mouse House a t  Mercury 

were conducted. Approval f o r  i n s t a l l a t i o n  of  manifold and replacement of 
i n t e r i o r  PVC p ip ing  wi th  s t a i n l e s s  steel tubing i n  t he  a s soc ia t ed  counting 

room was agreed on. H-3  p a r t i c i p a t e d  i n  an ALO Operat ional  Safe ty  Divis ion,  
I n d u s t r i a l  Sa fe ty  and F i r e  P ro tec t ion  Survey of LASL fac i l i t i es  a t  NTS. 
There were no s a f e t y  o r  f i re  p r o t e c t i o n  d e f i c i e n c i e s  noted by ALO during the 

survey. The Team Leader of ALO Survey Team ind ica t ed  that  ALO was 
p a r t i c u l a r l y  p leased  wi th  H-3/J-Division1s response t o  the recommendations 
made on a previous survey of A p r i l  5, 1978; and H-3's concern i n  general  i n  
fo l lowing  up on ALO recommendations. On June 27 and 28, 1979 inspected t h e  

I 

1 

R-MAD F a c i l i t y  a t  NRDS which is i n  the process  of being cleaned f o r  poss ib le  

use i n  r e a c t o r  s a f e t y  s t u d i e s  by Q-Do. LASL forward a r e a s  and ground zero 

l o c a t i o n s  were v i s i t e d  and found t o  be i n  good o r d e r ,  minor de f i c i enc ie s  
noted were co r rec t ed  i n  a t imely  manner. The two LASL explos ives  handling 

v e h i c l e s  were given the i r  requi red  semiannual s a f e t y  inspec t ion  and were 

found t o  be i n  s a t i s f a c t o r y  condi t ion .  

I 

2.2.4.2. Other F i e l d  Surmort 

I n  response to  a r eques t  from DOE/Laramie o f f i c e ,  H-Division s e n t  a 
team t o  the Paraho O i l  Sha le  Demonstration F a c i l i t y ,  Anvil Po in t s ,  Colorado, 

May 17-18, 1979. The team was called i n  f o r  observa t ion  and recommendations 

f o r  ex t ingu i sh ing  an o i l  shale f i re  i n  progress  i n  a l a r g e  p i l e  of s h a l e  
c rushe r  f i n e s  a t  the  s u b j e c t  f a c i l i t y .  Resul t s  of  sampling and on-s i te  
o b s e r v a t i o n s  were p r e s e n t e d  t o  D O E / L a r a m i e .  The a fo remen t ioned  group 
p a r t i c i p a t e d  w i t h  DOE and o t h e r  con t r ac to r  personnel i n  d r a f t i n g  a repor t  t o  

D r .  A. W. Decora, Cont rac t ing  off icer ,  Anvil Po in t s  O i l  Shale ' F a c i l i t y ,  which 

conta ined  recommendations f o r  extinguishment of the,  f i r e  and LASL Team repor t  

on sample a n a l y s i s  from May 17-18, 1979 v i s i t  t o  the  Paraho F a c i l i t y .  On 
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specific reques t  of DOE Headquarters,  H-8 made a s e p a r a t e  v i s i t  t o  the  Paraho 
S i t e  on June 13 and 14,  1979 t o  conduct a geohydrologic reconnaisance of t he  

Anvil Po in t s  Colorado O i l  Shale, F a c i l i t y  i n  r e fe rence  t o  environmental impact 
of  o i l  runoff  from f i re .  

2.2.5 F i r e  ExDerienceg 

I 

2.2.5.1 F i r e  Alarms 
There were 130 f i r e  a larms/runs made t o  LASL and Zia f a c i l i t i e s  by 

t h e  Los Alamos F i r e  Depar tmen t ,  d u r i n g  t h e  second q u a r t e r  of 1979. 
F i f t y - t h r e e  (40%) of these alarms r e s u l t e d  from power su rges ,  acc iden ta l  : 

t r i p s ,  mal func t ions ,  and undetermined causes  i n  bu i ld ing  systems and s i t e  
f i r e  alarm c i r c u i t s .  The TA-55 computerized alarm system and the  TA-21 

renovat ion p r o j e c t  accounted for  most of the malfunct ions and undetermined 
alarms. 

2.2.5.2 F i r e s  
1 

There were f i v e  chargeable f ires i n  LASL b u i l d i n g s  and/or a r e a s  

dur ing  t h i s  q u a r t e r ,  r e s u l t i n g  i n  a t o t a l  government l o s s  of $1240. 

Apr i l  16, 1979, Bui lding SM-287, TA-3, Experimental High Voltage 

test i g n i t e d  o i l  and cable sheathing. Estimated loss: $240. 
Apr i l  23, 1979, Government Vehicle E-20288, ca rbura to r  i gn i t ed .  

E s t i m a t e d  loss: $40. 

May 15, 1979,  Government Vehicle E-29570, c a r b u r a t o r  i g n i t e d .  

Est imated loss: $50. 
June 6 ,  1979, Bui lding AE-21, TA-9, Research process  exploded i n  

June 21, 1979, Bui lding DP-152, TA-21, Laboratory Bunsen burner 

malfunctioned i g n i t i n g  combustible w a l l  and ad jacen t  materials. Estimated 
loss: $450. 

l abora to ry  hood i g n i t i n g  acetone so lu t ion .  Es t imated  loss : -  $800. 

2.2.6 F i r e  P r o t e c t i o n  A c t i v i t i e g  
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2.2.6.1 ODerational A c t i v i t i e s  

\ r  

'a. The Key LASL B u i l d i n g s / F a c i l i t i e s  L i s t  was rev ised  as of 30 June 
to  r e f l e c t  c u r r e n t  recommended f i re  p ro tec t ion  and e s t ima tes  of p o t e n t i a l  
r i s k .  Of t he  223 f a c i l i t i e s  having s i g n i f i c a n t  programmatic importance t o  
LASL R&D miss ions ,  79 (about  3546) a r e  considered to  have s i g n i f i c a n t  t o  very 
h igh  o v e r a l l  r i s k  of p o t e n t i a l  f i r e  loss. 

I 

b. Conducted f i r e  p r o t e c t i o n  surveys and a n a l y s i s  of 35 bui ld ings .  

C. Conducted l i f e  s a f e t y  s t u d i e s  i n  four  bui ld ings .  

d. Purchased 7000 I tp ic ture  symbols" f o r  placement on a l l  types  of 

f i r e  ex t ingu i she r s .  These v i s u a l  a i d s  w i l l  enable  using personnel t o  more 
r e a d i l y  determine the proper  type  of ex t ingu i she r  to  be used i n  a f i r e  i n  

t h e i r  f a c i l i t y .  The LAFD i n s p e c t o r s  are t o  accomplish t h i s  during t h e i r  

I 

r o u t i n e  f i r e  ex t ingu i she r  i n spec t ions .  

e .  Conducted p e r i o d i c  reviews of t h e  cons t ruc t ion  progress  on the  , 
FY76 L i n e  I tem f i r e  p r o t e c t i o n  improvement p r o j e c t ,  which i n v o l v e s  
complet ion/modif icat ion of s p r i n k l e r  systems i n  some 23 major LASL and 

suppor t ing  faci l i t ies .  Package I,  involv ing  SM-16, -29, -38, -40, and -105, 
is v i r t u a l l y  complete and the systems are i n  s e r v i c e .  Package 11, including 

TA-3-39, -66, -102; TA-15-183; TA-18-30; TA-35-2: TA-41-1; TA-43-1; and 

TA-48-1; i s  100% complete on o u t s i d e  work and from 5-998 complete on i n s i d e  

, 

work. Package 11, comprised of TA-3-32, -34, -35, -43, -141, -200; 
TA-16-260' TA-21-209; and TA-46-88; has j u s t  been s t a r t e d  and has about 30% 
of the o u t s i d e  work complete. None of t h e  i n s i d e  work has been s t a r t e d .  

2 - 3  INDUSTRIAL HYGIENE - H-5 

2.3.1 Atmraisals .  A u d i t s .  and InsDect ions of LASL 

The r e s p i r a t o r  QA program has been reviewed and is being rev ised  due 
The Univers i ty  of C a l i f o r n i a  "Milby Committee Audit" to  an ALO Audit Review. 

i n d i c a t e d  no s i g n i f i c a n t  i n d u s t r i a l  hygiene problem. 

2.3.2 E x ~ o s u  res and P o t e n t i a l  E X D O S U r e S  
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During a s i l v e r  braz ing  ope ra t ion  of r e f r i g e r a t i o n  l i n e s  a t  TA-55, 
some Freon-11 was s p i l l e d  and decomposed producing some noxious gases.  A s  a 

precaut ion ,  the  ope ra t ing  group evacuated the  f a c i l i t y  and kep t  non-essent ia l  
employees o u t  of t he  area t h e  remainder of t h e  work s h i f t  to  al low the  gases  
t o  d i s s i p a t e .  Airborne samples c o l l e c t e d  a t  the  s i t e  were negat ive f o r  
phosgene. Personnel repor ted  no adverse health effects  and work was resumed 
on the  next s h i f t .  

Four cases were classified as p o t e n t i a l  exposures: 

a. An employee oft4T-3 developed a rash on t h e  r i g h t  arm, poss ib ly  

from con tac t  w i t h  waterpri3of drawing ink. The use of  t h i s  ink  was 

d iscont inued ,  and a s u b s t i t u t e  is now used. 

, 

n 

b. An employee of AT-3 developed bronchial  spasms’upon exposure t o  

xylene  and lacquer  th inne r .  Since t h i s  employee is s e n s i t i v e  t o  o i l  base 

products ,  he was g iven  permission by Group H-2 t o  remove himself from 
exposure u n t i l  the  s o l v e n t s  evaporated.  

c. A n  employee of SD-1 developed a rash on h i s  face while machining 

TE-1400 ( T i 0 2 ,  f i be r  glass, mic ro f ibe r s ,  and amorphous s i l ica) .  Although 
there are no known i r r i t a n t s  or s e n s i t i z e r s  i n  TE-1400, t h e  employee has been 

removed from f u r t h e r  exposure. 
I 

d .  Two WX-3 employees developed headache and nausea upon exposure 
t o  e t h y l  acetate. Sampling s t u d i e s  showed less than  30% of the permissible  

exposure l e v e l .  The ope ra to r  was f i t t e d  w i t h  a r e s p i r a t o r  and v e n t i l a t i o n  i s  

planned to reduce exposures to  even lower l e v e l s .  

2.3.3 A D D r a i s a l s  and Unannounced InsDect ions.  Monitoring 
~ 

2.3.3.1 InsDect ions  of L ASL A c t i v i t i e s  
Nine i n d u s t r i a l  hygiene surveys were conducted Material usage and 

I 

v e n t i l a t i o n  problems are being resolved.  

2.3.3.2 Monitor ing 
Approximately 169 samples were c o l l e c t e d  during the  quarter t o  

eva lua te  p o t e n t i a l  exposure to  a i rbo rne  metallic contaminants. Analysis 
i nd ica t ed  adequate c o n t r o l s  were i n  use except for  two opera t ions  involving 
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beryl l ium. 

and these  exposures were subsequent ly  reduced t o  acceptab le  l e v e l s .  

New handl ing procedures and v e n t i l a t i o n  c o n t r o l s  were implemented 

Approximately 583 samples were c o l l e c t e d  a t  va r ious  opera t ions  t o  

e v a l u a t e  concen t r a t ions  of a i rbo rne  inorganic  conpounds. None of the  samples 
exceed  p e r m i s s i b l e  e x p o s u r e  l e v e l s .  A m a j o r i t y  of t h e s e  samples  

(approx-imately 400) were c o l l e c t e d  during a v e n t i l a t i o n  s tudy  of t he  P-9 

tandem tank to determine v e n t i l a t i o n  methodology. 
Approximately 167 samples were c o l l e c t e d  during the  qua r t e r  t o  

e v a l u a t e  p o t e n t i a l  exposure to  a i rbo rne  organic  contaminants. Analysis 
i n d i c a t e d  adequate c o n t r o l s  were i n  use.  None of t h e  samples exceeded t h e  

permissible exposure l e v e l s  f o r  t h e  material sampled. 

2.3.3.3 ADDraisalg 
Twenty-six c o n s u l t a t i o n s  were he ld  with user groups on the  t o x i c i t y ,  

h a z a r d s ,  p r o p e r  h a n d l i n g ,  and recommended r e s p i r a t o r y  p r o t e c t i o n  f o r  
i no rgan ic  t o x i c  materials. Eleven of these involved e i ther  s u b s t i t u t e s  f o r  

a sbes tos  o r  removal of a sbes tos  conta in ing  materials. Forty consu l t a t ions  
and i n v e s t i g a t i o n s  regard ing  organic  m a t e r i a l s  were held with user  groups. 

Th i s  covered t o x i c i t y  informat ion ,  s u b s t i t u t e  m a t e r i a l s ,  handling procedures,  
t h e  need f o r  SOPS,  and d i s p o s a l  and c l ean -up  r e q u i r e m e n t s .  F i f t e e n  
i n v e s t i g a t i o n s  were made i n t o  usage, engineer ing c o n t r o l s ,  and r e s p i r a t o r y  

p r o t e c t i o n  for metals or metal compounds. 

I 

Sound l e v e l  measurements were conducted a t  15 l o c a t i o n s  during the  

q u a r t e r  covering s e v e r a l  t ypes  of opera t ions .  The ma jo r i ty  of these  (1.1) 

were considered to  be nuisance l e v e l s  only. However, i n  following the  ALAP 

p o l i c y ,  engineer ing  c o n t r o l s  were recommended i n  some ins t ances  and a u r a l  
p r o t e c t i o n  was provided as a temporary means of c o n t r o l .  Heat s t r e s s  
measurements and a i r  v e l o c i t y  taken a t  one l o c a t i o n  was wi th in  permissible 

i exposure cr i ter ia .  

2.3.4 Informina and T r a i n i n a  t h e  EmDlovee 

Information on t o x i c i t y  and work p r a c t i c e s  was t r a n s f e r r e d  t o  32 

o p e r a t i o n a l  areas. Approximately 122 chemicals new t o  LASL were reviewed, 
and hea l th  information given t o  t h e  u s e r ,  which inc ludes  57 searches f o r  
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t o x i c o l o g i c a l  information.  A review of t he  purchase orders  ind ica ted  no 

s i g n i f i c a n t  use rate or p o t e n t i a l  f o r  exposure. 

2.3.4.1 ResDiratorv P r o t e c t i o q  
A t o t a l  of 253 personnel  (LASL and non-LASL) were f i t t e d  w i t h  and 

t r a i n e d  i n  the  use of a i r -pu r i fy ing  r e s p i r a t o r y  p ro tec t ion  equipment. Nine 
s e s s i o n s  were held f o r  t r a i n i n g  personnel i n  t he  use of self-contained 

breathing appara tus  (SCBA). Approximately 2074 c a n i s t e r s  were subjected t o  
q u a l i t y  a s s u r a n c e  t e s t i n g .  H-5 i s  p r e s e n t l y  e v a l u a t i n g  the  M S A  

se l f -conta ined  appara tus  i n  a n t i c i p a t i o n  of s u b s t i t u t i n g  these  u n i t s  f o r  
S c o t t  A i r  Paks. A l l  159 S c o t t  SCBAs (103 LASL and 56 LAFD) were inspected 

f o r  r e g u l a t o r  and diaphragm malfunct ion based on the  DOE alert .  Two LASL 

u n i t s  and one LAFD u n i t  were found to  be d e f e c t i v e  and were repa i red .  
memorandum was s e n t  to  cau t ion  a l l  SCBA use r s  and informed them of poss ib l e  

malfunct ion of t h e s e  diaphragms. S ix ty  GMRS c a n i s t e r s  were tested and found 

to  be de fec t ive .  F u r t h e r  testing of these c a n i s t e r s  is planned. 

'A 

2.3.4.2 V e n t i l a t i o n  and A i r  Cleaning 
Q u a l i t y  assurance  reviews were made on 25 sets of p lans  involving 

v e n t i l a t i o n  s y s t e m s ,  f i r e  p r o t e c t i o n  improvements ,  and c l e a n  room 
i n s t a l l a t i o n s .  Recommendations were made to  use r  groups i n  regard t o  the  

need for a d d i t i o n a l  v e n t i l a t i o n ,  modi f ica t ions  to  e x i s t i n g  systems, and 

temporary l o c a l  exhaust  ( i f  requi red)  i n  order  t o  provide adequate cont ro l  of 

t o x i c  materials, 
High e f f i c i e n c y  p a r t i c u l a t e  a i r  f i l t r a t i o n  systems were tested 

in-p lace  t o  i n s u r e  their  i n t e g r i t y  a t  TA-50, TA-3, and TA-55, inc luding  79 
systems conta in ing  a total  of 240 f i l t e r s .  I n  add i t ion ,  the  bag f i l t e r s  i n  
Wing 3,  CMR Bui ld ing ,  were t e s t e d  in-place.  A l l  systems (94%) demonstrated 

accep tab le  i n t e g r i t y .  Engineering s t u d i e s  were i n i t i a t e d  f o r  unacceptable 

systems. 
V e n t i l a t i o n  measurements were conducted on approximately 711 l o c a l  

exhaust  v e n t i l a t i o n  systems, O f  these, approximately 12% were found not t o  
be s a t i s f a c t o r y  f o r  the designated opera t ion  and the use r  groups were advised 
to  ar range  f o r  repair or maintenance. 
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2.3.4.3 SOP Reviey 
Reviews were conducted on 30 Standard Operating Procedures.  Many of , 

t hese  needed a d d i t i o n a l  procedures s p e c i f i e d ,  and consequently were returned 
wi th  appropr i a t e  comments t o  t he  o r i g i n a t i n g  groups. 

2.3.4.4 Limited EQ res3 
Many ope ra t ing  groups have not  y e t  responded t o  the Di rec to r ' s  

Office memorandum r e q u i r i n g .  i d e n t i f i c a t i o n  of LE/CS areas. A follow-up 
memorandum from H-5 i s  being forwarded t o  the  non-responding groups with the  

Director's Of f i ce  Memorandum .#4 attached. For those  groups responding and 
r eques t ing  a i d  i n  i d e n t i f i c a t i o n  and ca t egor i z ing  of LE/CS a r e a s ,  a t o t a l  of 

17 were i d e n t i f i e d .  I n  some ins t ances ,  SOPS have been prepared f o r  t hese  

spaces ;  however, t h e  v a s t  ma jo r i ty  are still i n  prepara t ion .  Signs a r e  being ,- 

provided the groups to  label t h e  LE/CS areas wi th in  the i r  r e spec t ive  a rea .  

2.3.5 Laboratorv S e r v i c e s  

2.3.5.1 Routine Ass avs 

Table 2.5 lists t h e  ana lyses  performed during t h i s  qua r t e r .  
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Table 2.5 Analy t ica l  Determinations 

\ 

241~er i c ium (Urine) 
Breathing A i r  

3 7 ~ s  (Urine)  

Gross Alpha 

Gross Gama (Other than  137Cs 

T i s sue ,  u r i n e ,  f i l t e r s ,  feces, 
miscel laneous,  water 

G e ( L i ) ,  Water, LAMPF 

Metals (Be,  Cd, CS, Hg, N i ,  

Pb, Zn, U)  

Organics 

P hosphorus-32 
Plutonium ( u r i n e ,  blood,  o i l ,  feces) 

T r i c h l o r o a c e t i c  Acid ( u r i n e )  

Tr i t ium 
ICON & related 

Urine 

Water 
O i  1 

235U ( u r i n e )  
23811 ( u r i n e ,  a i r )  

T o t a l  Number of Analyses 

No. of Samples 
No. of Analyses Above Def in i t e  

l N o t  I n c  1. acy ExDosure Level 
0 0 

5 0 

46 0 

2198 a 

I 

409 

119 
200 

222 
0 

651 
12 

17 

37 1 
150 

32 
68 1 

68 1 

5794 

0 

a 

a 
0 

b 
0 

a 

130 
a 

a 

35 
18 , 

I 

Not a p p l i c a b l e  a 
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Two highly s i g n i f i c a n t  tritiums were i d e n t i f i e d  dur ing  t h i s  qua r t e r  which 

were not  a n t i c i p a t e d .  No o the r  unexpected exposures were encountered. 

Details f o r  each element analyzed is as fol lows:  
a.  Plutonium. No s i g n i f i c a n t  t r ends  o r  problems were encountered 

dur ing  t h i s  qua r t e r .  The number of samples a t  a given a c t i v i t y  l e v e l  a re :  

Las t  Q u a r t e r  T h i s  Q u a r t e r  
239Pu 238 239Pu . 238Pu -2 

% Samples > 3  d/m L i 0.31 0.46 .16 8 47 
% Samples .3-3 d/m 3.69 2.00 2.69 1.74 

% Samples .l-.3 d/m 4.77 3.23 4.91 1.11 

% Samples .03-.1 d/m 9.23 8.92 9.65 8.39 
% Samples s i 0 3  d/m 82.00 85.23 82.59 88.29 

b. Trit ium. Two s i g n i f i c a n t  exposures t o  tritium water  vapor were 

detected fol lowing ana lyses  of u r i n e  samples submit ted by LASL employees. A 

recommendation, based on an acc iden t  i n v e s t i g a t i o n ,  that  a rou t ine  t r i t i u m  
b ioassay  program be established f o r  a l l  personnel f requent ing  a reas  where 

tritium could be encounted. This  recommendation w i l l  be followed i n  WX-5, 

where one of t h e  two exposures occurred. 

C. Uranium. The delayed neutron count ing method which has been 

used s i n c e  November, 1979 has permit ted the ana lyses  of twice the  number of 
u r i n e  samples to  meet the requirements  i n  NCR 8.11. 

d. Inorganic  Samples. A t o t a l  of 200 ana lyses  on a i r ,  swipe and 

u r i n e  samples f o r  trace metals were performed dur ing  t h i s  q u a r t e r  i n  support  

of i n d u s t r i a l  h y g i e n e  e n g i n e e r i n g  s t u d i e s  and o t h e r  g r o u p - r e l a t e d  R&D 

efforts. No highly  s i g n i f i c a n t  exposures were ev ident .  

2.3.6 B i o a n a l v t i c a l  and Chemistrv Proframs 

I 

2.3.6.1 Analvseg 

I n  p repa ra t ion  f o r  a t r i p  t o  the  Paraho ( o i l  shale) burn s i t e ,  

s e v e r a l  s p e c i a l  sampling tubes  were prepared conta in ing  Tenax-GC w i t h  a 
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s i l v e  membrane r e f i l t e r .  These samples and 

samples,  charcoa l  t ubes ,  and gas  badges, i n d i c a t e  

to  workers a t tempt ing  t o  ex t ingu i sh  the  f i re . ,  

thers ,  inc luding  a i r  grab 

no short-term toxic  hazard 

An acc ident  involving a braz ing  torch  and a Freon-11 l i n e  a t  TA-55 
r e s u l t e d  i n  a release of Freon-11 and subsequent evacuat ion of  the  bui lding.  
A i r  samples taken immediately a f te r  the  inc iden t  i n d i c a t e  t h a t  the  only 
material p re sen t  i n  the a i r  samples i n  detectable concent ra t ions  was a small 

amount (0.4-0.5 pg/ml) of Freon-11. 
A s p e c i a l  effor t  was made t h i s  qua r t e r  t o  s e t  up and perform monthly 

ana lyses  of n a t u r a l  gas samples to  determine the  BTUs f o r  t he  Zia Company. 

Twelve water samples were analyzed f o r  gross-alpha a c i t i v i t y  a t  the  

r eques t  o f  DOE Rocky F l a t s .  

2.3.6.2 Qual i t v  Contro 1 (QC) 

A l l  r o u t i n e  procedures are under con t ro l .  Problem areas i n  the p a s t  

have been co r rec t ed  and a small t r end  i n  the t r i t i u m  a n a l y s i s  data was 
co r rec t ed  without  a f f e c t i n g  the  q u a l i t y  of a n a l y t i c a l  r e s u l t s .  

1 

Starting with the t h i r d  q u a r t e r  of CY 1979 QC personnel w i l l  monitor 

s e c t i o n  members r e spons ib l e  f o r  r o u t i n e  ana lyses  t o  v e r i f y  t h a t  they are 

fol lowing the a n a l y s i s  method as directed by the  s e c t i o n  leader. 

2.3.6.3 Analv t ica l  Procedure3 

S t u d i e s  on an ashless method f o r  the  a n a l y s i s  of: plutonium i n  ur ine  

has  been completed. Evaluat ion of data showing comparison between seve ra l  
hundred equa l ly  divided r o u t i n e  u r i n e  samples has been completed and a repor t  

w i l l  be s e n t  t o  H-1 f o r  their review and comment before  the  method is placed 
i n t o  r o u t i n e  use.  
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SECTION 3. 

ENVIRONMENTAL PROTECTION 

3 -  1 WASTE MANAGEMENT - H-7 

Problems 3.1.1 I d e n t i f i e d  . .  

Operat ions a t  t h e  Plutonium F a c i l i t y ,  TA-55, have r e s u l t e d  i n  
g e n e r a t i o n  of acid process  wastes exceeding both the  n i t r i c  acid and 
r a d i o a c t i v e  concen t r a t ion  estimates. When t h i s  waste is treated by add i t ion  
t o  the TA-50-1 i n f l u e n t ,  the  r e s u l t i n g  sludge con ta ins  more than 10 $i/g of 
TRU and the r e s u l t i n g  p l a n t .  e f f l u e n t  reflects the increased load of n i t r a t e .  
The s p e c i f i c a t i o n s  f o r  a package p r e c i p i t a t i o n  p l a n t  to  treat  sepa ra t e ly  the 

acid and c a u s t i c  process  waste from TA-55 have been w r i t t e n  but t h e  d e s i g n ,  

for the remainder of the f a c i l i t y  has no t  been f i n i s h e d .  Funding for the  

package p l a n t  i tself  has been pledged by CMB-11 but  funding f o r  t h e  

associated t a n k s ,  p i p i n g ,  e x h a u s t  s y s t e m  and m i s c e l l a n e o u s  Room 60 

mod i f i ca t ions  has been requested to  FY80 expenses and FY81 GPP funding. 
Leaks from t h e  XO-2 cool ing system at  TA-53 (LAMPF) have increased 

du r ing  t h i s  p a s t  q u a r t e r .  Repairs t o  XO-2 are scheduled during the  September 
shutdown. Concentrat ions of 7Be and 22Na i n  the  lagoons have remained 
e s s e n t i a l l y  cons t an t  a t  a few percent  of t he  o f f - s i t e , C o n c e n t r a t i o n  Guide 
(CG) b u t  the tritium concen t r a t ion  i n  the lagoons has increased from about 
20% of the off-site CG a t  the beginning of the q u a r t e r  to  over 50% of  t h e  

off-site CG i n  a r e c e n t  sample. 

The underground i n j e c t i o n  c o n t r o l  r e g u l a t i o n s  proposed on 20 
A p r i l  1979 under t he  S a f e  Drinking Water Act (SDWA) could p r o h i b i t  c e r t a i n  
waste d isposa l  practices a t  Area L and DP Si te  as w e l l  as the use of sept ic  

tanks.  Comments to  the effect have been routed to ALO f o r  forwarding to  EPA. 

As a re su l t '  of an i n s p e c t i o n  by J i m  Sales, EPA Region V I  PCB 

Disposal  S i t e  Coordinator,  a l e t t e r  was received by DOE listing nine comments 

and ques t ions .  Among t h e  comments was a s ta tement  r equ i r ing  the completion 
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of the  upgrading of b u i l d i n g  TA-21-61 (PCB s to rage  bu i ld ing )  before t h e  

r eques t  f o r  b u r i a l  of PCBs can be considered.  A reques t  is  being made t h a t  

EPA allow both the  upgrading of t h e  s to rage  bu i ld ing  and the  b u r i a l  of PCB 

contaminat ion ar t ic les  to  occur concurren t ly .  
A s  requi red  by 40 CFR 761, the  annual r e p o r t  concerning the use of 

PCB a t  LASL was submitted to  EPA. Curren t ly  a t  LASL, there are i n  use 3434 
p ieces  of equipment t ha t  con ta in  PCB; i n  s to rage  there are 125 drums of  PCB 

o i l ,  and 16 drums of r ags ,  d e b r i s ,  and blown c a p a c i t o r s .  Since no 
i n c i n e r a t o r  has rece ived  EPA approval  'for i n c i n e r a t i o n  of PCB l i q u i d s ,  t he  
s t o r a g e  of these l i q u i d s  is becoming an acute  problem, as our s to rage  
f a c i l i t y  is a l ready  f u l l .  

1 

The HF-raff inate  wastes from CMB-8 uranium recovery have continued 

to  prove troublesome. It has been poss ib l e  t o  t r a n s f e r  and t r e a t  t hese  

wastes by c a r e f u l l y  r i n s i n g  all l i n e s  and pumps, but  t h i s  has  r e su l t ed  i n  

increased  f l u o r i d e  and n i t r a t e  concent ra t ions  i n  the  DP-257 e f f l u e n t s .  

Discuss ions  on the p o s s i b i l i t y  of t r a i l e r i n g  these HF-raff inate  wastes to  
DP-257 t o  decrease the r i n s e  volume needed are cont inuing.  A c o n t a i m e n t  pad 
which will allow safe unloading of these wastes i n t o  e x i s t i n g  tanks a t  DP-257 
is being completed. 

S t u d i e s  continued dur ing  t h i s  per iod involving the purchase of new 

l iquid-carbon d ioxide  s to rage  tanks  t o  rep lace  those  a t  TA-50-1 and DP-257 
t h a t  might undergo low-temperature embri t t lement .  No commercially a v a i l a b l e  

tanks  t h a t  meet a l l  of the cr i ter ia  specified by Group H-3 have been found. 
There is a lack of agreement as t o  how much expense can be j u s t i f i e d .  I n  the  

in t e r im ,  w e  have cont inued to  use  the  l iquid-carbon d ioxide  tank a t  TA-50-1. 

The tanks a t  DP-257 have been taken out  of  s e r v i c e ;  t h i s  w i l l  r e s u l t  i n  

a d d i t i o n a l  maintenance due t o  calcium carbonate  s c a l i n g  of t he  pipes  and 
p res su re  f i l t e r  . 

After the  s e p t i c  t a n k / t i l e  d r a i n - f i e l d  sewage system f o r  TA-50-1 

plugged, temporary relief w a s  provided by the  a d d i t i o n  of a g r a v e l - f i l l e d  
shaf t  a t  the end of one of the  absorp t ion  l i n e s .  This  s h a f t  is expected t o  

begin overflowing wi th in  the  next yea r ;  a permanent s o l u t i o n  would be 

provided by the  i n s t a l l a t i o n  of a l i f t  s t a t i o n  to t r a n s f e r  the wastes t o  a 

Pecos Drive sewer which d i scha rges  to  the  TA-35 lagoons. 
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Areas contaminated w i t h  r a d i o a c t i v i t y  have been i d e n t i f i e d  a t  TA-50 

( a t  the  beginning of Ten S i t e  Canyon) and a t  ULR-33 (under Los Alamos Canyon 
Bridge) .  It is understood t h a t  t h e  H-1 Decontamination Sect ion w i l l  con t ro l  

these o p e r a t i o n s  when the  source of funding has been i d e n t i f i e d .  The Ten 
S i t e  Canyon cleanup is now complicated by the cons t ruc t ion  of the High Energy 

Gas Laser F a c i l t y  (HEGLF) t o  t he  east of  TA-50. 

Since the  overflow l i n e  a t  t h e  DP-223 pump s t a t i o n  has been plugged, 

the  pumps i n  t he  s t a t i o n  are s u b j e c t  to  f looding i n  case of an extended 

outage due to a power or pump f a i l u r e .  T h i s  s t a t i o n  s e r v e s  DP East and w i l l  

s e r v e  the Tri t ium Systems Test Assembly (TSTA) p r o j e c t .  CMB FY79 GPP funds 

were requested t o  c o r r e c t  t h i s  problem b u t  estimated c o s t s  have increased t o  
$85K; t h e r e f o r e ,  t h e  FPAC Committee i s  r e e x a m i n i n g  t h e  p r o j e c t ,  and 

c o n s t r u c t i o n  could begin soon. 
The e f f l u e n t s  from the  TA-53 and TA-35 lagoons are c l o s e  t o  

exceeding the  e f f l u e n t  l i m i t a t i o n s  of the  NPDES permit.  I f  construct ion 

a c t i v i t i e s  cont inue to  i n c r e a s e  i n  these areas . a t  t h e  projected rates,  
r e g u l a r  v i o l a t i o n s  of the permit cond i t ions  can be expected. Sources of 
funding f o r  the i n s t a l l a t i o n  of sand f i l t e r s  a t  both of these lagoons are 
being explored. 

I 

3.1.2 Liauid Radioact ive Waste Co l l ec t ion  Svsterq 

3.1.2.1 C e n t r a l  L iau id  W aste S ewer Svsterq 

No p a r t i c u l a r  problems were encountered from the  TA-3 area during 
t h i s  qua r t e r .  

- 
3.1.2.2 TA-55 Plutonium F a c i l i t v  

The acid process  wastes recived from CMB-11 have increased i n  
volume, r ad ionuc l ide ,  and acid content .  The acid p rocess  wastes are being 

treated through the  TA-50-1 p l a n t ,  r e s u l t i n g  i n  t h e  p l a n t  sludge containing 

g r e a t e r  than 10 n C i / g  t r a n s u r a n i c  wastes (TRU) and i n  increased l e v e l s  of  
n i t r a t e  i n  the p l a n t  e f f l u e n t s .  A batch t reatment  p l a n t  is being designed so 

t h i s  acid can be treated s e p a r a t e l y ,  b u t  t h i s  is expected t o  take a t  least  

one year. The cement f i x a t i o n  f a c i l i t y  f o r  the c a u s t i c  process  waste has 

been f i n i s h e d  and o p e r a t i o n  should s tar t  soon. 

I 
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3.1.2.3 S t a t u s  of t h e  Radioact ive Liauid Waste C o l l e c t i o n  
Svstem ImDrovements ( RLWCSI 1 

The T i t l e  I review meeting w i t h  the  consu l t an t  ,was held t h i s  

q u a r t e r .  The consu l t an t  has been informd by DOE t o  proceed w i t h  T i t l e  I1 

des ign .  

I 

B i d s  f o r  fu rn i sh ing  a computer which is included i n  the  p ro jec t  were 

received and reviewed. It was found tha t  t h e  s p e c i f i c a t i o n s  were too r i g i d  
and an addendum has been i ssued .  

r 

1 

3.1.3 C o l l e c t i o n  S ta t ion ;  f o r  L i a u i d  Radioact ive Waste% 
0 

b 

3.1.3.1 TA-2 Omeaa Site 

A to ta l  of 8000 L o f  wastes w a s  t r a n s f e r r e d  from TA-2 t o  TA-50 

dur ing  t h i s  qua r t e r .  

3.1.3.2 TA-3 Main Techn i c a l  Are3 

A t o t a l  of  8000 L of m i s c e l l a n e o u s  w a s t e s ,  m o s t l y  ammonium 

b i - f luo r ide  (ABF) from cool ing  system c leaning  ope ra t ions ,  was t r ea t ed  dur ing  
t h i s  per iod.  

3.1.3.3 TA-21 Health Research Laboratorv ( H R L l  , 

No excess ive  r a d i o a c t i v i t y  was found i n  the  composite samples 

c o l l e c t e d  by H-7 p e r s o n n e l  f rom t h e  i n d u s t r i a l  waste sump a t  TA-43.  
Miscel laneous wastes t o t a l i n g  700 L were t r a n s f e r r e d  from TA-43 t o  TA-50 o r  
t o  TA-21-257 during t h i s  qua r t e r .  

A new warehouse occupies  the area, south of t h e  HRL Bui lding,  which 

was selected for  l o c a t i o n  of a t ruck-loading s t a t i o n  i n  the  RLWCSI p ro j ec t .  

3.1.3.4 TA-51 Meson Phvs icg  

Because of continued leaks i n  the  XO-2 cool ing  loop dur ing  t h i s  

q u a r t e r  a t  TA-53, 700,000 L of waste water conta in ing  about 10 C i  of H were 
t r a n s f e r r e d  from the  waste tanks  i n  the experimental  a r ea  t o  t h e  sewage 

lagoons a t  TA-53, between A p r i l  1 and June 30, 1979. No waste was 

3 
I 

t r a n s f e r r e d  from Nuclear Chemistry o r  WNR t o  TA-50 dur ing  t h i s  quar te r .  
The system f o r  pumping 'H-containing water to  the  s t a c k  a t  TA-53 for 

evapora t ion  was t e s t e d  by MP-Division personnel and found t o  evaporate  t a p  
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water a t  about 80 L / h r .  T h i s  system should provide an opt ion  f o r  d i sposa l  of 

small volumes of 3H-containing water ,  but t he  problem of managing l a r g e r  

volumes of waste, such as the  r ecen t  l eak ,  still  remains. 
I 

3.1.4 Treatment of Liau id  Radioact i v e  Waste3 

: I . .  3.1.4.1 C i n a  

The wiped f i l m  evaporator  has been removed from the south s i d e  of 

TA-50-1 by LASL personnel.  

General  maintenance has been hampered by the .  i n a b i l i t y  to  ob ta in  

craft suppor t ,  p a r t i c u l a r l y  e l e c t r i c i a n s  and f i t t e r s .  
I 

3.1.4.2 S t a t  u s  of t he Umrad ina  of the I n  d u s t r i a l  L iau id  Waste 
Treatment P l a n t s  
P l a n t  Engineering and Design (PE&D) funding has not  y e t  been made 

a v a i l a b l e ,  t h e r e f o r e ,  p rogress  on design work has not  continued. 
Project review personnel. from DOE/ALO and s a f e t y  and environmental 

personnel  from DOE/HQ were given a review of t h e  p r o j e c t  when they v i s i t e d  
LASL i n  ,Apri l .  

I 

3.1.4.3 Radioact ive Liau id  Waste S o l a r  EvaDoration Ponds 

There has been no change i n  the s t a t u s  of the p ro jec t .  A review of 

the p r o j e c t  was made t o  personnel from DOE/HQ C o n t r o l l e r s  Off ice .  

Zia has  completed cons t ruc t ion  of the  p i l o t  s o l a r  pond. H-8 i s  

expected to  i n s t a l l  their weather s t a t i o n  prior t o  J u l y  16 when the pond 
becomes ope ra t iona l .  
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3.1.4.4 Discharae Levels  ( TA-50 1 

A c t i v i t i e s  and mineral concent ra t ions  averaged: 
239Pu 2.3 x N i / L  

238Pu 6.8 x 1 0 ' ~  v C i / L  
8 9 ~ r  6.0 x p C i / L  

9 O ~ r  1.8 x $ i /L  

241 Am 6.2 x $ i / L  

F- 3 mg/L 
N03-N 110 mg/L 

T o t a l  S o l i d s  1500 mg/L 

(See Tables  3.1 and 3.3, and Figures  3.1 and 3.2) 

3.1.4.5 Contaminate4 L i a u  Waste Treatmet& P l a n t ,  TA-21-257. 

P ip ing  modi f ica t ions  are being made t o  allow d i r e c t  feeding of  

s ludge  o r  s t r i p  t o  t h e  pug m i l l  t hus  bypassing the  feed tank are almost 
f i n i shed .  This  would allow longer  runs  and prevent  contamination by the  

americium l e f t  on t h e  walls of t h e  feed tank. 

3.1.4.6 Volume Trea ted  a t  TA-21-257, 

During t h i s  q u a r t e r  6.2 x lo5 L of  i n d u s t r i a l  waste was t r e a t e d  a t  
\ 

Bui ld ing  257. 

Table  3.1 Miscellaneous Data, TA,-50, WM-Site 

6 
6 

I n f l u e n t  Waste Flow, Sewers.. .. ';. ................ 13.5 x 10 L 

Wastes Treated by Son Exchange................... 13.7 x 10 L 
Batch Wastes Treated:  

Omega spent  regenerant............. ... ' 8,100 L 

P l a t i n g  and c leaning  so lu t ions . .  ...... 14,000 L 
Miscellaneous.......................... 500 L 

8-y Wastes : , .  

From Wing 9 ,  CMB Building............. 170,000 L 

S o l i d s  t o  Disposal  at Mesita d e l  Buey: 
Sludge from vacuum f i l t r a t ion . . . 54 /215  L s t e e l  drums 
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Table 3.2 Miscellaneous Data, TA-21-257, DPW 

I n f l u e n t  Waste Flow, Sewers ....................... 
Waste Treated..................................... 6.2 x 10 L 

2 Wastes to Disposal  i n  TA-21 P i t s :  - CMPl Non-Ret Shaftg 

5.6 x lo5 L 
5 

Treated s t r i p  
P 1 ant s ludge  

0 0 

9,500 L 0 

Miscellaneous 500 L 0 

Water 50 L 500 L 

TA-21 S h a f t  Volume Used........................... 600 L 

TA-21 CMP Volume Used............................. 13,000 L 

Table 3.3 Miscellaneous Data,  TA-35, Ten S i t e  

I n f l u e n t  Waste Flow................................ 100,000 L 

Volume of Waste,Pumped t o  TA-50................... 161,000 L 

I 

3.1.4.7 Discharae Levels  (T A 21-2571 

Rad ioac t iv i ty  and mineral  c o n s t i t u e n t s  of p l a n t  e f f l u e n t s  averaged: 

239Pu 2.3 x p C i / L  

238Pu 6.4 x p C i / L  

89sr 5.4 x p c i / L  

9OSr 3.4 x p c i / L  

2.1 x p c i / L  241h 

F- 400 mg/L 
N O ~ - N  500 mg/L 
TOTAL SOLIDS 6,000 mg/L 
(See Table 3.2 and Figures  3.1 and 3.2) 
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Figure  3.1 Varia t ion  i n  Plutonium Concentration 
Annual Averages 1966-1979. 
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Figure 3.2 Volmes of Waste Treated Chemically 
per Year 1966-1979. 
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3.1.4.8 T o t a l  Radioact i v e  Liau id  Waste Volume and 

Plutonium Con tent; 

R a w  waste flows received a t  TA-50 increased  from 11.1 x 10 L i n  the  

first q u a r t e r  of CY79 t o  13.5 x 10 L i n  the  pas t  q u a r t e r ;  t he  flows a t  
TA-21-257 t h i s  q u a r t e r  decreased from the 6.0 x lo5 L received i n  t h e  f i r s t  
q u a r t e r  of CY79 t o  5.6 x lo5 L. Plutonium concen t r a t ions  i n  the i n f l u e n t s  

and e f f l u e n t s  a t  both DP-257 and TA-50 p l a n t s  decreased during t h i s  qua r t e r  
when compared w i t h  the last  q u a r t e r  f o r  CY79. 

6 

6 

I 

I 
3.1.5 Ana lv t i ca l  L abora torv  S e c t i o n  A c t i v i t i e s  

3.1.5.1 e 

The radiochemical ana lyses  of the  l iquid-waste  t reatment  p l an t  

samples i n d i c a t e  t h a t  the average 239Pu p l a n t  e f f l u e n t  was 77% f o r  TA-50 and 

26% f o r  TA-21-257 of the to t a l  plutonium found i n  the e f f l u e n t  samples. The 

t o t a l  plutonium concen t r a t ions  i n  the treated waste samples from both 
t r e a t m e n t  p l a n t s  were w e l l  below the  DOEM 0524 v a l u e  f o r  2 3 9 ~ u  i n  

uncont ro l led  areas (i .e. ,  less than  2% of the  CG).  The average "Sr e f f l u e n t  

concen t r a t ion  was 62% a t  TA-50 and 11% a t  the  TA-21-257 t reatment  p l a n t s  of 
the DOEM 0524CG value  for  "Sr i n  uncont ro l led  areas. 

37Cs concen t r a t ions  i n  the e f f l u e n t  samples from the  

TA-50 and TA-21-257 t rea tment  p l a n t s  were 13.5% and 1.0% respec t ive ly  of t he  
DOEM 0524 CG f o r  137Cs i n  uncont ro l led  areas. 

The average 

The average 241Am concen t r a t ions  i n  the t r e a t e d  waste samples from 
i,- 

TA-50 and TA-21-257 p l a n t s  were 1.6% and 5.3% r e s p e c t i v e l y  of the  DOEM 0524 

CG f o r  241Am i n  uncont ro l led  areas. 

3.1.5.2 TA-50 P l a n t  E f f l u e n t  Mineral  and Trace Metal Analvses 

Although the  TA-50 p l a n t  is not  requi red  t o  meet the  New Mexico 
Ground Water Standards for d ischarge  of t r e a t e d  waste, we have compared the  

e f f l u e n t  ana lyses  w i t h  these s tandards  s ince  they may be imposed on LASL i n  
the  f u t u r e .  - 

The t o t a l  n i t r o g e n  ( a n a l y z e d  a s  NO3 , NO2 , and N H 3 ) ,  t o t a l  

d i s so lved  so l ids ,  f l u o r i d e ,  and lead concent ra t ions  averaged 1113%, 1465, 
1708, and 118% r e s p e c t i v e l y  of the  New Mexico Ground Water Standards.  
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The average concen t r a t ions  of c h l o r i d e ,  copper,  cyanide,  cadmium, 

chronium, mercury,  and z i n c  were a l l  less' than the  s tandards .  The copper 
concen t r a t ion  exceeded the  s tandard on one occas ion ,  reaching 143% of the  
s tandard .  Mercury on one occasion was 200% of the  s tandard.  

T h e - a r s e n i c  and selenium concent ra t ions  i n  the  t r e a t e d  waste monthly 
composite samples averaged 8% and 87% respec t ive ly  of t he  New Mexico Ground 
Water Standards.  

3.1.5.3 TA-21-257 P l a n t  E f f l u  e n t  Mineral  and Trace Metal Analvses 

The TA-21-257 t rea tment  p l a n t  is not  requi red  t o  meet New Mexico 

Ground Water Standards.  

The f l u o r i d e  concen t r a t ion  averaged 238 times the New Mexico Ground 
Water Standards and was as high as 660 t imes the s tandard.  

The t o t a l  n i t r o g e n  ( a n a l y z e d  as NO NO2-, and N H 3 ) ,  t o t a l  

d i s so lved  so l ids ,  t o t a l  chromium, and lead concent ra t ions  averaged 4960%, 

6638, 5201, 280%, and 220% r e s p e c t i v e l y  of the New Mexico Ground Water 
Standards.  

3-' 

The average concen t r a t ions  of c h l o r i d e ,  copper,  mercury, and z inc  

were a l l  less than t h e  s tandards .  

3.1.6 Cross-Connection Cont ro l  Prowatq 
/ 

3.1.6.1 Survev and Fund i n a  S t a t u  

ENG-2 i s  proceeding wi th  t h e  f i n a l  design on the  cross-connection 

e l imina t ion  p r o j e c t  f o r  TA-43-1. 
Completion of the Engineering s tudy on TA-3-40 has been deferred t o  

a l low r e s o l u t i o n  of apparent  d i sc repanc ie s  between water  uses  i n  c e r t a i n  
l a b o r a t o r y  areas. 

I 

The remaining wings of TA-3-29 (a l l  wings except #5)  were approved 

for FY80 GPP funding . .  Design is proceeding f o r  Wing 1, which w i l l  be the 

easiest modi f ica t ion  job. 

3.1.6.2 Cons t ruc t ion  o r Modif icat ion Statug 

Work is proceeding under one phase of t h e  TA-43-1 modif icat ion l a b  

job. Work i n  t h i s  phase is l i m i t e d  to  replacement of inadequate  water supply  
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f i x t u r e s .  It is a n t i c i p a t e d  t h a t  t h i s  work w i l l  be completed wi th in  the  next 
q u a r t e r .  

Work was completed on one phase of the  modi f ica t ions  within TA-48-1 

and work is s u b s t a n t i a l l y  complete on t h e  second phase. The issuance of 
f i n a l  drawings f o r  the t h i r d  phase of bui ld ing  modi f ica t ions  were delayed 

almost two months. The drawings and l a b  job are now issued  for cons t ruc t ion  
and it is  a n t i c i p a t e d  t h a t  work on the t h i r d  phase w i l l  be completed during 

the  f i n a l  q u a r t e r  of the  f iscal  year .  
I 

3.1.6.3 Water Q u a l i t v  ComDl a i n t g  

No water q u a l i t y  complaint were received during the.quarter. 

3.1.7 Environmental P r w a m  Act i v i t i e g  

3.1.7.1 Clean Water Act 
Monitoring a c t i v i t i e s  r e l a t i n g  t o  our Nat ional  P o l l u t a n t  Discharge 

Elmination System (NPDES) permit continued as requi red .  Compilation of the  

1979 Second Q u a r t e r  r e p o r t  is scheduled f o r  completion i n  Ju ly .  The summary 
of noncompliance f o r  the 10 domestic waste d ischarges  is  as follows: 

Parameter Flow - TSS Bsl. 
Number of  
Except ions 172 2 6 

Approximately 155 ana lyses  and 825 flow measurements were performed by the  

Zia Company i n  suppor t  of the NPDES program. 
The summary of noncompliance f o r  t he  104 i n d u s t r i a l  waste discharges 

is as fol lows:  
I 

Parameter & CU TSS_ & T o t a l  C r  

Number o f  
Except ions 13 3 5 5 2  1 

. 
Approximately 582 ana lyses  and 107 flow measurements were performed by t h e  

Group H-7 l a b o r a t o r y  i n  support  of t h e  NPDES program. 
I 

Progress  towards completion of FY79 NPDES waste abatement p r o j e c t s  

w a s  slowed due t o  the Zia s t r i k e  and wet weather. 
abatement p r o j e c t s  have started i n  FY79. 

No cons t ruc t ion  of waste 

/ 

I 

-39- 



EPA has been n o t i f i e d  t h a t  four  discharges were combined wi th  o the r  

d i scha rges ,  seven new discharges  have been c r e a t e d ,  and a domestic waste 

permit for TA-8 w i l l  need t o  be r eac t iva t ed .  A complete new app l i ca t ion  was 
submitted to  cover the exp lo ra to ry  geothermal ope ra t ions  on Sigma Mesa. 

The NPDES p e r m i t  for t he  Fenton  H i l l  g e o t h e r m a l  d i s c h a r g e  
(NM0028576) was pu t  on pub l i c  n o t i c e  by EPA. 

3.1 J . 2  Safe Drinking Water Act (SDWAL 

Robert Penny cont inues  t o  analyze samples submitted f o r  H-5 t o  

a s s u r e  compliance wi th  the  microbio logica l  requirements  of the Act. Resul t s  

of  the  inorganic  chemical ana lyses  were submi t ted  t o  the  State i n  t h e  

Environmental S u r v e i l l a n c e  Report for 1978. 
I n  connect ion w i t h  the Surface Waste Water Impoundment Assessment 

under t he  SDWA, v a r i o u s  Laboratory d i sposa l  procedures and si tes were 
rev iewed  and v i s i t e d  by p e r s o n n e l  from t h e  N e w  Mexico Envi ronmenta l  

Improvement Div is ion  ( N M E I D )  . The major EID i n t e r e s t  was d i r ec t ed  towards 
i n a c t i v e  l i q u i d  disposal i n  a r e a s  K ,  T ,  U, and V ,  c u m e n t l y  a c t i v e  Area L, 
and the  domestic waste t rea tment  faci l i t ies .  

I 

3.1 .7 .3  Toxic Substance Cont ro l  Act (TOSCAL 

T h i s  s u b j e c t  has been covered i n  Sec t ion  3.1 .1 .  We are await ing a 
response from t h e  EPA on our reques t  to  bury PCB contaminated a r t i c l e s  a t  

Area G. 

I 

-40- 



ENVIRONMENTAL SURVEILLANCE - H-8 
I 

3.2 

3.2.1 Environmental P r o t e c t i o n  A c t i v i t i e g  
1 

3.2.1.1 Environmental Ass e s s m e a  
P r i m a r y  e f f o r t  t h i s  q u a r t e r  was s p e n t  p r e p a r i n g  t h e  Draft 

Environmental Impact Statement  (EIS) add i t ions ,  c o r r e c t i o n s ,  updatings,  and 
suggested changes. The master c o r r e c t i o n  document was submitted t o  DOE 

Headquarters.  Review of t h c s  e d i t i o n  occurred s imultaneously a t  LASL by the  

Laboratory Environmental 5:eview Committee (LERC) , LAAO, and ALO. The 

c o r r e c t i o n s  and comment,b were c o o r d i n a t e d  by ALO and s u b m i t t e d  t o  
Headquarters.  

i! 

)I 

Addit ional  review and comment on t h e  "Preliminary Environmental 
Analysis  of t h e  Baca Geothermal Demonstration Power Plant"  was coordinated 

through H-8,  H-12, S-2, ENG-11, and ALO a t  t h e  r eques t  o f  t h e  Office of  NEPA 

Affairs, Headquarters  DOE. T h i s  is an on-going e f f o r t  coordinated j o i n t l y  a t  
LASL through ENG-11 and H-8 with  Publ ic  Se rv ice  Company of N e w  Mexico, Oak 

Ridge Nat iona l  Laboratory (p repa re r  of t h e  document), LAAO, ALO, and o t h e r  
DOE r e p r e s e n t a t i v e s .  U t i l i t y  l i n e  easements are requi red  ac ross  LASL and a 

terminus w i l l  be loca t ed  a t  the  TA-3 subs t a t ion .  
The La Mesa F i r e  r e h a b i l i t a t i o n  p r o j e c t  was reviewed a t  a series of 

meetings and a f i e l d  t r i p  coordinated by the  US Fores t  Service.  
Si te  v i s i t s  to areas proposed f o r  cons t ruc t ion  were conducted to 

determine environmental  cons ide ra t ions  requi red  by t h e  s p e c i f i c  s i te  and 
p r o j e c t  wi th  r e l a t i o n  t o  t h e  use r  group needs. 

3.2.1.2 Ennineer ina: W t v  Assu rance and Archeology 

E l e v e n  p r o j e c t s  and 500 Zia work o r d e r s  were rev iewed and 

a p p r o p r i a t e  recommendations were made. Reviews cons i s t ed  of examining T i t l e  
I engineer ing  drawings and s p e c i f i c a t i o n s ,  a t t end ing  T i t l e  11' review meetings 

t o  p r o v i d e  H-8's i n p u t  i n t o  f i n a l  d rawings ,  and s u r v e y i n g  proposed  
c o n s t r u c t i o n  s i t e s  f o r  p o s s i b l e  environmental problems. Spec ia l  e f f o r t s  were 

directed toward developing an Erosion Control  po l icy  f o r  the Laboratory. 
Severa l  proposed cons t ruc t ion  s i tes  were surveyed for a rcheologica l  

sites. One r u i n  near  Phermex, and one near  t he  geothermal test hole  on Sigma 
Mesa were fenced t o  p r o t e c t  them from cons t ruc t ion  a c t i v i t y .  Char l ie  S teen ,  
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H a ’ s  consu l t ing  a r c h e o l o g i s t ,  gave a pub l i c  t ou r  of a rcheologica l  s i t e  LA- , 

12655 a t  S-Site on May 20. Several  hundred people took the  t o u r  and a fu tu re  

tou r  w i l l  be scheduled t o  accommodate those who were p u t  on a wai t ing  l ist .  

Charlie Steen hosted Alfoso O r t i z ,  UNM an th ropo log i s t ,  who presented a LASL 
colloquium on June 5,  e n t i t l e d  llCereminials - F e s t i v a l  P a t t e r n s  i n  the  
Southwest.u1 P ro fes so r  James H i l l  of UCLA has  s t a r t e d  a two month survey of 

por tons  of LASL l ands  f o r  a r cheo log ica l  s i t e s .  

3.2.2 Environmental S u r v e i l l a n E  

. .  3.2.2.1 AtmosDheric R a d i o a c t i v i t y  
I 

A summary of a i r  sampling r e s u l t s  f o r  r a d i o a c t i v i t y  during 1979 is  
shown i n  Table  3.4. No s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  was observed 

between t h e  atmospheric concen t r a t ions  of g ross  alpha, g ross  beta, o r  

t r i t i a t e d  water vapor measured a t  perimeter and o n s i t e  sampling loca t ions ,  

and those  measured i n  d i s t a n t  areas. This i n d i c a t e s  Laboratory con t r ibu t ions  
t o  atmospheric r a d i o a c t i v i t y  were l e s s  than the  local v a r i a b l i l i t y  i n  
background l e v e l s .  Analyses f o r  plutonium, uranium, and americium f o r  the  

first q u a r t e r  ,are incomplete and w i l l  be repor ted  i n  the next  r epor t .  

> 

Table 3.4 Summary of Atmospheric Rad ioac t iv i ty  

During F i r s t  Quar t e r  of 1979 
I 

3 
11 

1 1  

Gross Gross 
A 1  pha Beta Tr i t ium 

( f c i / m ’ ~  I ~ C  i /m3 1 
Regional S t a t i o n s  1.5 4 1.8 28 4 25 5 2 14 
Perimeter S t a t i o n s  2.2 3.3 28 4 28 6 16 

3 1  ( f C i / m  

Ons i t e  S t a t i o n s  2.6 2 3.2 33 32 16 2 48 

3.2.2.2 Exte rna l  P e n e t r a t i n g  Rad ia t ion  

The average o f f - s i t e  environmental pene t r a t ing  r a d i a t i o n  dose r a t e  
f o r  the first q u a r t e r  was about 14 !Jrem/h f o r  t he  12 l o c a t i o n s .  Regional 
s t a t i o n  (Espanola,  Pojoaque, Santa  Fe) dose r a t e s  averaged about 12.5 prem/h. 

I 
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A l l  v a l u e s  were w i t h i n  t h e  e x p e c t e d  r ange  o f  v a r i a b i l i t y .  O n - s i t e  
measurements averaged about 16.5 prem/h w i t h  a h igh  value about 35 I.I rem/h 

near  P a j a r i t o  S i t e .  
Data for  the second q u a r t e r  have not  ye t  been analyzed. A 

cont inuing  e f f o r t  is being made to  d i r e c t l y  measure the  dose con t r ibu t ion  
from LAMPF gaseous a c t i v a t i o n  products  with the sepa ra t e  Bricknet TLD 

network. Br icknet  is serv iced  on t h e  same schedule  a s  t he  LAMPF opera t ions  

cycle in s t ead  of a ca lendar  q u a r t e r  schedule.  

3.2.2.3 Water. So il. and Sediment Mon i t o r i n q  

Co l l ec t ion  of water, s o i l ,  and sediment samples f o r  the  rou t ine  

monitoring program f o r  the first half of 1979 per iod has been completed. The 

a n a l y t i c a l  r e s u l t s  w i l l  be repor ted  next  quarte,r. Transport  s t u d i e s  of 

r ad ionuc l ides  i n  snowmelt runoff  have been conducted i n  Rendija and Guaje 

Canyons (Cont ro l )  and Pueblo,  Los Alamos ( 4  s t a t i o n s ) ,  Mortandad, P a j a r i t o ,  
Water, and Ancho Canyons (d ra inage  areas from LASL). Analyses a r e  i n  process  

and w i l l  be repor ted  i n  a la ter  per iod.  The runoff  has been the  l a r g e s t  

s i n c e  1972. 
I 

3.2.2.4 E f f l u e n t  Monitorinq 
Routine monitoring of the HRL l i q u i d  e f f l u e n t  showed no anomalies 

for the sampling per iod  March 1, 1979 through A p r i l  12, 1979 ( s e e  Table 3.5). 
The LAMPF s t a t i o n a r y  lagoons continued t o  d ischarge  rad-ioactive 

e f f l u e n t  to a small canyon t r i b u t a r y  t o  Los Alamos Canyon. The contamination, 
i nc lud ing  t r i t i u m  and a v a r i e t y  of a c t i v a t i o n  products ,  is from leaks  i n  the  

beam s top  cool ing  system. An i n i t i a l  s e r i e s  of water and sediment samples 
from the canyon were collected Apr i l  16 and analyzed f o r  beryllium-7, 

sodium-22, and t r i t i u m .  The ana lyses  i n d i c a t e  tha t  there are measurable 

c o n c e n t r a t i o n s  of these chemicals d e t e c t a b l e  f o r  some d i s t ance  down canyon. 

A second set of samples, i nc lud ing  t r a n s p i r a t e  from trees growing near t h e  

d i scha rge  stream, is being analyzed t o  determine the ex ten t  of contaminat ion. ,  
The ana lyses  completed so far show t h a t  concent ra t ions  of t r i t i u m  and 
sodium-22 remain v i r t u a l l y  cons t an t  from the  o u t f a l l  through the  300-400 m of 

flow before evapora t ion  and i n f i l t r a t i o n  dep le t e  t h e  flow. A p r i l  6 t r i t i u m  
samples ranged from 3.9 t o  4.6 x lo5 pCi / l  and May 21 sodium-22 samples 

I 

ranged from 8.7 t o  9.7 x 10’ pCi / l .  Berylium-7 ana lyses  (May 21 samples)  
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TABLE 3.5 

I 
F 
F 
I 

- -  

RADIOACTIV IW IN HRL LIQUID EFfLUENT 

ANALYSf S' 

11.22.76 0.6 * 0.8 13 1.6 0.4 f 0.4 66 1. 
12.06.78 1.8 * 0.8 10.7 i 1.3 0.5 0.3 600. 
i2.20.7a 0.0 0.7 9.9 * 1.2 1.9 * 0.5 672. 
0 1.03.78 1.7 * 0.a 6.9 3 0.9 0.6 & 0.3 61 1. 
01.18.79 0.9 * 0.8 6.S 1.1 0.7 0.3 S S t .  
02.0 1.79 1.4 t 0.0 4,s * 0.Q 0.0 0.3 560. 
02.lS.79 1.6 0.8 26 f 3.0 1.2 * 0.3 682. 

CC' 700 
(PO-210, SOL) 

200 
(tlza SOL) 

A. 
CROSSALPHA, CROSS-ETA, AND TRlTlUU ARE NEAR OR E U O W  Y l N l W  OETECTABLiE 
t itd ITS. 

AVERAGE RADIOACTIVITY BACKGROUIJD LEVELS OF LOS MAMOS WATER SUPPLIES FOR 

& 

C. 
USED AT HRL. PARAPHRAS I NC, "EFFLUENTS MAY BE 0 I SCHARCED TO PUBL I C SAH I TARY 
SEWAGE SYSTEMS PROVIDED THE QUANTITY OF R A D I O A C T I V I T Y  RELEASED IN ANY ONE 
UONTH,IF DILUTED BY THE AVERAGE MONTHLY QUANTITY OF WATER RELEASED BY THE 
INSTALLATION WILL NOT RESULT IN EXCEEDING THE CG VALUE IN ANNEX A, TABLE 
COCUUN 2, (CONCCNTRATIONS WATER AND IN AN UNCONTROLLED AREA).'' 

ALL AMALYSES Do(JE. 0)i WEEKLY, PROPORTIONAL, CWPOSITE SAMJ'LS. 

MOST RESTRICTIVE CC VALUES FROM DOEM 0524 (ANNEX A) OF THOSE R A D l O N U C L l m  
. 



4 ranged from 1.7 t o  3.1 x 10 p C i / l  i n  t h e  water and t h e r e  is preliminary da ta  

showing 7Be on the  sediments.  None of t h e  surface f low reached a l l  t he  way 
t o  the  Los Alamos Canyon stream channel.  Future  monitoring w i l l  check on the  
p o s s i b i l i t y  of a l l u v i a l  water movement. I 

I 

3.2.2.5 Nonradioact i v e  Emission8 

A second ques t ionna i r e  has been s e n t  ou t  t o  many groups i n  the  
Laboratory r eques t ing  inform,ation on chemical usage and lo s ses .  The data from 

t h i s  ques t ionna i r e  w i l l  be used to  establish a l ist  of chemicals f o r  which 

LASL should be r e g i s t e r e d  wi th  the S t a t e  as an emissions source.  
I 

A Vegetat ion Control Po l i cy  has been approved. Based on t h i s  

p o l i c y ,  t h e  Vegetat ion Control  Procedures Committee has put together  an 
inlplementation p lan ,  which is i n  the process of being w r i t t e n  up f o r  
review. 

I n v e s t i g a t i o n  of techniques f o r  honey a n a l y s i s  is continuing. The 

technique p r e s e n t l y  being inves t iga t ed  is use of a Parr oxygen bomb f o r  
combustion of the samples. 

An i n i t i a l  set of s o i l ,  water, sediment,  and vegeta t ion  samples has 

been collected from the canyon behind TA-16-222. These samples are being 
analyzed for s i l v e r  as par t  of a s tudy  to  determine the e f f e c t s  of many yea r s  

of s i l v e r  s o l u t i o n  discharge from the photographic l abora to ry  a t  TA-16-222. 
The i n i t i a l  s o i l  adsorp t ion  experiment from the canyon below Fenton 

H i l l  showed t h a t  t h i s  so i l  has a high capac i ty  for adsorp t ion  of a r s e n i c ,  
cadmium, f l u o r i d e ,  and l i th ium.  A second experiment i s  planned i n  which the  

columns w i l l  be treated with s o l u t i o n s  of higher  concent ra t ion  f o r  a longer 
per iod  of time t o  a s c e r t a i n  the a c t u a l  adsorp t ion  capac i ty  of t he  s o i l .  

Vegetat ion samples from the  canyon below Fenton H i l l  seem t o  
i n d i c a t e  t h a t  t h e r e  is some accumulation of chemicals  from the e f f l u e n t  i n  

the  vege ta t ion  from the upper p a r t  of the canyon. A more complete s e t  of 

vege ta t ion  samples is needed t o  c h a r a c t e r i z e  the  accumulation pa t te rn .  
A comprehensive set of s o i l ,  water ,  sediment,  and vegeta t ion  samples 

has been c o l l e c t e d  from Mortandad Canyon. These samples cover the canyon 
from the  o u t f a l l  of the  TA-50 t rea tment  p l a n t  to  t h e  lower p a r t  of t h e  

canyon. The 

nonradioac t ive  
samples are i n  t h e  process  of being analyzed f o r  many 

elements of i n t e r e s t .  

I .  
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A six-week s tudy has  j u s t  been completed i n  which g r a s s e s  grown i n  

t h e  TA-50 greenhouse have been treated w i t h  TA-50 e f f l u e n t ,  Fenton H i l l  

e f f l u e n t ,  and NaF so lu t ion .  The t r e a t e d  g r a s s e s  w i l l  be analyzed f o r  
e lemental  con ten t ,  and t h e i r  p roduc t iv i ty  w i l l  a l s o  be measured t o  determine 
p o t e n t i a l  effects of t he  va r ious  treatments. '  

1 

I 

3.2.2.6 Emeraencv R es Donse Act iv j  t i eg  

Emergency a i r  s a m p l i n g ,  m e t e o r o l o g i c a l  s u p p o r t ,  and dose  
c a l c u l a t i o n s  were provide? f o r  t h r e e  a c c i d e n t a l  atmospheric r e l e a s e s  of  
r a d i o a c t i v e  materials t h i s  iuar ter  . 

On March 22, 197g0there  was an a c c i d e n t a l  237Pu release from the  CMR 
P 

B u i l d i n g  (SM-29) of 18.14 C i  i n '  the  six-hour per iod from 0930 t o  1530. 
T h e o r e t i c a l  and measured concen t r a t ions  of a i rbo rne  plutonium indica ted  the re  

were no s i g n i f i c a n t  exposures (a person a t  the  LASL boundary nor th  of SM-29 
would have received a 50-year dose commitment of 0.08 m r e m  t o  t h e  bone) t o  

the publ ic  from the release. 

On May 4, 1979 there was an unplanned t r i t i u n  (probably as t r i t i u m  

oxide)  release from SM-34 of % 3000 C i  between 1300 and 1330 hours. A 

c a l c u l a t e d  m a x i m u m  ind iv idua l  dose t o  a member of t h e  publ ic  was < 1% (4.5 

m r e m )  of the appropr i a t e  Radiat ion P ro tec t ion  Standard i n  DOE Manual Chapter 
0524. It is suspected the a c t u a l  doses were cons iderably  less than t h i s  due 

to the  i n a b i l i t y  to see t h e  assumed r e l e a s e  on t h e  surrounding air  n e t  
sampling s t a t i o n s .  

On June 25, 1979 there was a t r i t i u m  r e l e a s e  from DP Ease of 2.9 

C i / h r  for f i v e  hours from about 0430 t o  0930. The maximum ind iv idua l  dose a t  
t h e  LASL boundary from the release, assuming t h e  t r i t i u m  was i n  t he  form of 

tritium oxide,  was 0,099 mrem. 

3.2.3 e- E * r  
I 

3.2.3.1 Hvdoloa i c  and Geoloaic  S t u d i e s  
A t es t  hole  40-f t  deep to  be used for a pe rco la t ion  s tudy f o r  a 

seepage shaft  design w a s  d r i l l e d  i n  back of the TA-3 power p l an t .  Zia 

Ut i l i t i es  and Engineering Div is ion  (U/E)  conducted the pe rco la t ion  t e s t s .  
S t u d i e s  on tritium di spe r s ion  i n  the  shallow a q u i f e r  i n  Mortandad 

Canyon and t r a n s p i r a t i o n  through Ponderosa p ines  have continued. The 
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d i s p e r s i o n  of n i t r a t e s  and f l u o r i d e s ,  a study i n  cooperat ion wi th '  H-7, has 

continued i n  DP-Los Alamos Canyon. 

The a n t i c i p a t e d  i n s t a l l a t i o n  of a pump i n  w e l l  DT-10, TA-49, 

n e c e s s i t a t e d  c l e a r i n g  the w e l l  o f  an obs t ruc t ion  a t  a depth of about 1100 f t .  

A work-over r i g  was brought i n  and the  o b s t r u c t i o n  c l ea red ;  however, a 
f i s h i n g  t o o l  w a s  l o s t  i n  the hole  a t  a depth of about 1340 f t .  The pump w i l l  

be set a t  about  1110 f t .  i n  the next  few months. 

3.2.3.2 Water S U D D ~ V  

The o i l  tub ing ,  l i n e  shaf t ,  and pump dropped i n t o  Well G-4 were 

Itfished out" i n  e a r l y  Apr i l .  A bore hole  TV survey made after the  Itf ishingtt  

j ob  ind ica t ed  no damage t o  the cas ing  o r  cas ing  screen.  The punp and w e l l  

were placed back i n  s e r v i c e  i n  e a r l y  June a f t e r  the sand accumulation i n  the  

bottom of the  w e l l  was cleaned out  and r u t  and sediments removed from the  

casing and screen  louvers .  
The January t o  May demand for water has  decl ined s ince  1976 

w i t h  product ion of 615 x 10 gal i n  1976, 574 x 10 gal in -1977,  505 x l o 6  
6 gal i n  1978, and 489 x 10 g a l  i n  1979. Water l e v e l  t r e n d s  i n  the  wells a r e  

6 6 

as a n t i c i p a t e d  under c u r r e n t  production. 

3.2.3.3 Fenton H i l l  Geothe rmal P r o j e c t  S U D D O r t  

Four test  ho le s  were d r i l l e d  a t  Fenton H i l l  f o r  use i n  foundation 
des ign  of a bu i ld ing  at  the r eques t  of ENG-4. The h o l e s  pene t ra ted  2 t o  4 f t  
of s o i l  o r  fill and 2 t o  4 f t  'of t u f f .  Pene t r a t ion  tests of the  t u f f  
i n d i c a t e d  a bear ing  capac i ty  of about 50,000 l b s / s q  f t ,  which does not 

i nc lude  a s a f e t y  f a c t o r  f o r  loading.  

A meeting was a t tended  wi th  G-Division, DOE, and the  S t a t e  Engineers 
Office on Apr i l  23 to  d i s c u s s  f u t u r e  water r igh ts  acquirements a t  Fenton 
H i l l .  The S t a t e  Engineer c a l c u l a t e d  t h e o r e t i c a l  e f f e c t s  on s t reams i n  the  
area upon completion of a w e l l  i n  the volcanics  o r  the Madera Limestone based 

on a withdraw1 of 60 af/a i n  1971 and 15 af /a  from 1982 through 1985. Based 
on these  c a l c u l a t i o n s ,  about 18 af of water r i g h t s  would be required from t h e  
a q u i f e r  i n  t h e  vo lcan ic s  from 1981 through 1986, w h i l e  57 af would be 

requi red  from the  first year  from the  aquifer i n  the Madera and about 18 af  
from 1982 t o  1986. It was decided to  f u r t h e r  test  the  capac i ty  of t he  

a q u i f e r  i n  the vo lcan ic s  by d r i l l i n g  t h r e e  t o  f i v e  observat ion holes ,  and 
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I 

e 

u s i n g  the  p re sen t  supply w e l l  FH-1 as the  pumping w e l l .  Recommended 

l o c a t i o n s  f o r  t he  observa t ion  ho le s  f o r '  use i n  t h e  a q u i f e r  tests were 

s u b m i t t e d  t o  G-Division. 

3.2.3.4 SDecial  Consul t  a t i o n  t o  DOE 

A reconnaissance was made of t h e  dra inage  ad jacent  to  the  Anvil 
P o i n t s  Experimental  S t a t i o n ,  Colorado by the H-8 r ep resen ta t ive .  The s t a t i o n  

i s  a demonstrat ion s i t e  used t o  e x t r a c t  o i l  from o i l  shale. The purpose of 
the reconnaissance was to  desc r ibe  the genera l  geohydrology of t he  a rea ,  

es tabl ish flood-frequency and m a x i m u m  discharge of t h e  ad jacent  channel, 

establish runoff cond i t ions  from spent  and raw shale dump, eva lua te  a 

proposed temporary bypass of the n a t u r a l  channel,  and assess the  adequacy of 

evapora t ion  ponds to con ta in  runoff  from the dump. The s tudy was made a t  t he  

r eques t  of and t r ansmi t t ed  t o  DOE, Laramie Research Center ,  Laramie, Wyoming 

f o r  use i n  des ign  of a f i re  suppression system f o r  a poss ib l e  f i re  i n  the  raw 
shale dump. 

3.2.4 Meteoro loa ica l  S U D D 0  rt  A c t i v i t i e s  

The meteorological  s e c t i o n  has continued t o  provide es t imates  of t he  

d i s p e r s a l  p r o p e r t i e s  of the atmosphere as input  to  acc ident  ana lyses  and s i t e  
assessments .  A document was w r i t t e n  o u t l i n i n g  va r ious  op t ions  f o r  improving 

t h e  meteoro logica l  suppor t  e f f o r t .  It emphasized f u r t h e r  development of t he  
meteorological tower network i n  order t o  establish a good data base t h a t  

could then be used to improve the c r e d i b i l i t y  of our atmospheric d i spe r s ion  - 

p r e d i c t i o n s .  The i n s t a l l a t i o n  of t h e  m e t e o r o l o g i c a l  s e n s o r s  and t h e  

microprocessor  data system f o r  the OHL tower have been completed. Work w i l l  

begin r e f u r b i s h i n g  the Area G tower and the  t r a n s p o r t a b l e  trailer mounted 

tower. I 
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SECTION I .  

HEALTH OF WORKERS - 

OCCUPATIONAL MEDICINE - H-2 
I 

1.1 GENERAL 

The conputer s ec t ion  of H-2 has  made g r e a t  s t r i d e s  t h i s  qua r t e r .  

New sof tware has been w r i t t e n  to g e t  q u a r t e r l y  s ta t is t ics  from the new da ta  

base.  A l l  Department of Energy (WE) personnel have been added to  the da ta  
base p l u s  a system designed to keep the d a t a  accurate .  A monthly l i s t i n g  is 
s e n t  to DOE t o  a id  them with their scheduling of personnel f o r  phys ica ls .  A 

t ape  of Zia personnel has been requested and is expected dur ing  the next 
A new t ape  of a l l  Los Alamos S c i e n t i f i c  Laboratory (LASL) personnel 

has been received and used to update our d a t a  base. A program has been added 

t o  al low t h e  record room to change the  s t a t u s  of employees h i c h  w i l l  al low 
H-2 to keep our d a t a  more accura te .  

, q u a r t e r .  

A new list tha t  inc ludes  the d a t e  of an employee's l a s t  physical  and 
This should a id  i n  more accura te  scheduling i n t e r v a l  d a t e  has  been pr in ted .  

of periodic phys ica ls .  
A system has been designed and w r i t t e n  to compile s t a t i s t i c s  f o r  the 

Employee Counseling Program. This sytern is due to be implemented soon. 

The ophthmology system is being debugged and is alinost complete. 
The canputer program for - audianetry has been modified to permit 

r e t r i e v a l  of i n f o r m a t i o n  i n  r e t e s t i n g  s c h e d u l e s .  However, a d d i t i o n a l  
modi f ica t ions  of the system a r e  still required before  t h e  program can provide 
t h e  ma jo r i ty  of des i r ed  information. 

Dr. Sam Ziegler  is working on t h e  redes ign  of the S-Site Dispensary 
to be used as a physician-staffed c l i n i c  for t h e  back r e h a b i l i t a t i o n  program. 
He has a l so  worked on the e a r l y  planning s t a g e s  f o r  a possible physician 
s t a f f e d  c l i n i c  a t  L.L\MPF. 

Dr. Jon Rudnick has  worked on developing a plan t h a t  w i l l  enable  H-2 
to have audio-visual m a t e r i a l  for p a t i e n t  education to be used in  the  wai t ing  

-5- 



areas .  These may a l s o  be ava i l ab le  

Subjec t  a r e a s  being considered include:  
2) ca re  and t reatment  of neck pain,  

by p resc r ip t ion  frcm a physician. 

1) ca re  and t reatment  of back pa in ,  

3) stress management,' 4) smoking 
c e s s a t i o n ,  and 5 )  ca re  of common medical problems such a s  the common cold. 
It is hoped t h a t  we w i l l  have c a p i t a l  funds  a v a i l a b l e  for the purchase of the 

necessary projection equipment t o  g e t  t he  program s t a r t e d .  
Br. Rudnick has continued h i s  work i n  the a rea  of h e a l t h  s tud ies  on 

o i l  s h a l e  workers. A combined medical and i n d u s t r i a l  hygiene report on the  

Paraho O i l  Shale  Workers Health Study is present ly  in  preparat ion.  The 
prel iminary d r a f t  report of the medical s t u d i e s  of t h e  Paraho workers has  

received favorable  a t t e n t i o n ,  both within WE assoc ia ted  organiza t ions  and a t  

s eve ra l  meetings. 

A j o i n t  project has  been i n i t i a t e d  between LASL and Occidental  O i l  

Shale Incorporated of Grand Junct ion,  CO f o r  occupat ional  h e a l t h  s t u d i e s  of 
t h e  O c c i d e n t a l  employees.  N e g o t i a t i o n s  have  been underway towards  
implementation of the s tudy,  with a d r a f t  proposal present ly  i n  the  f i n a l  

s t ages .  Under t h i s  project a broadened scope of employee h e a l t h  examinations 
would be undertaken with the results fran the first canple te  cycle of 
examinations on the  Occidental  employees tabula ted  and analyzed. This 
i n f o r m a t i o n  would form the  b a s i s  for  r e c o m e n d a t i o n s  r e g a r d i n g  f u t u r e  
employee h e a l t h  s u r v e i l l a n c e  within the developing o i l  s h a l e  indus t ry .  As 

p a r t  of t h i s  program, it is a l s o  planned to ob ta in  information t h a t  w i l l  be 

of a s s i s t a n c e  i n  f u t u r e  epidemiologic follow-up s t u d i e s .  

A major emphasis t h i s  qua r t e r  was to i d e n t i f y  and retest those 
personnel who r e q u i r e  annual audiometric examinations a s  required by COE 
regula t ions .  Approximately 40 employees a r e  in  t h i s  category and a l l  but s i x  
have been r e t e s t e d .  It is an t i c ipa t ed  t h a t  those remaining w i l l  be completed 
by October 28, thus s a t i s f y i n g  the DOE/ALO recomnendation. These, and other 
audiometric examinations t o t a l e d  approximately 950 during the qua r t e r .  

1.2 MEDICAL SERVICES 

There were no major medical i nc iden t s  during t h i s  qua r t e r .  Medical 

s e r v i c e s  provided dur ing  t h i s  qua r t e r  a r e  listed i n  the following t ab le s :  
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Table 1.1 Enployee Medical Serv ices  

P r e- ern plo ymen t * - I n i t i a l  V i s i t  
- Physicians Exaqination 

- I n i t i a l  V i s i t .  
Per iodic  * 

- Physicians Examination 

- I n i t i a l  V i s i t  
- Physicians Examination 

Termination * 

Spec ia l  Examinations 

- Laser ,  Beryllium, FAA, 
Return to work, etc. 

I n d u s t r i a l  
LASL Zia  DOE -- - 

155 13 51 
127 12 49 

212 58 106 

I 178 75 97 

I 57 - 1 
129 -- -- 

1 
G 

c 

97 4 13 

N on indus t r i a 1  
LASL Zia DOE -- - 

66 ' 8 31 
-- -- - - -- -- Other Contractor Examinations 

Spec ia l  Procedure & Diagnost ic  Tes t  578 9 111 291 -- 28 

Miscellaneous Visits 
Sick Call V i s i t  
Follow-up V i s i t  

* . 
Quest ionnai re  and lab work 

- -- -- -- -- -- 
367 12 300 1545 6 37 
141 6 63 108 1 56 
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Table 1.2 Employe Counseling Program 

New Cases - Summary 
Opened (Personal  Contact)  
Discussed with Supervisor 

(No Personal Contact) 

Cases Opened - Deta i led  by 
Apparent Problem 

Alcohol/Other Drugs - 
Mar ital/Fam i l y  
Mental/Emotional 
Other 

Cases Opened - Deta i led  by 
R e f e r r a l  Source 

Supervisor  
S e l f  
Medical 

Supervisor  Consul tan ts  
Telephone 
In  Person 

Conanunity Resource Contac ts  
Telephone 
In  Person 

Case Conferences - Employee 
Telephone 
In  Person 

Case Conferences - Family 
Telephone 
In Person 

Employee P resen ta t ions  
Number Present  

I 

LASL DOE Zia  E G G  T o t a l  

112 -- 4 -- 116 
105 - 3 - 1 os 

- - -  - 
I 

8 -- 7 -  1 

22 - -- 
89 -- - 

48 1. -- 
382 2 21 

1 1  - - 
53 -- 1 

4 - -- 
182 - -- 

2 
2 

1 

1 
2 

12 
34 
21 
33 

24. 
92 

27 
52 

7 
1 

50 
407 

1 1  
. 54 

4 
182 
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SECTION 2. 

HEALTH AND SAFETY I N  KIRK PLACES - -- 

2.1 HEALTH PHYSICS - H-1 

2.1.1 Pro tec t ion  of Workers 

2.1.1.1 Survev and I n c i d e n t s  

No surveys of  LASLs h e a l t h  physics  program were conducted during 

t h i s  period by DOE. A new DOE Order 5483.1 having h e a l t h  physics impact was 
received which is  e n t i t l e d  "Occupational Sa fe ty  and Health Program for 
Goverment-Owned Contrac tor-Operated F a c i l i t i e s  . '' 

F o u r t e e n  i n c i d e n t s  were i n v e s t i g a t e d .  One was r e p o r t e d  t o  
Albuquerque Operations Office (ALO) and involved a plutonium contaninated 
puncture wound on the  lef t  hand of a Laboratory employee. The i n i t i a l  

a c t i v i t y  i n  t he  wound was determined to  be 194 n C i  of weapons grade plutonium 
(4.3% 241Am by a c t i v i t y ) .  The wound was s u r g i c a l l y  excised by an H-2 medical 

doctor .  After a number of exc i s ions ,  t he  wound s i te  contained only 1.9 nCi 
of a c t i v i t y  . 

2.1.1.2 Tra in ing  

A v a r i e t y  of h e a l t h  physics  t r a i n i n g  programs were conducted f o r  

h e a l t h  physics personnel and o t h e r  Laboratory and Zia employees. The LASL 
Short  Course i n  Radiation Sa fe ty  was presented on September 10, 11, and 12 t o  
an average of 33 Laboratory employees. Approximately 100 employees were 
given a 15-minute o r i e n t a t i o n  on h e a l t h  physics .  A l l  new h i r e s  continued t o  
receive a handout  e n t i t l e d  " R a d i a t i o n  P r o t e c t i o n  I n f o r m a t i o n  for  LASL 
Employees" and view a video s l i d e  program on Hsal th ,  Sa fe ty ,  and Environment. 
A t o t a l  o f  216 LASL r a d i a t i o n  workers received r a d i a t i o n  s a f e t y  
indoc t r ina t ion  as p a r t  of the Health Physics  Employee Chec-klist procedure. 
Each LASL enployee w h o  starts a new job a s  a r a d i a t i o n  worker receives t h i s  
i ndoc t r ina t ion .  Two H-1 employ5es at tended the  l-week course i n  Radiation 
Sa fe ty  given by Engineering Technology Incorporated.  
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Considerable e f f o r t  was devoted to obta in ing ,  reviewin!, and copying 

r a d i a t i o n  saf&.y video t apes  and f i l m s  from other DOE c o n t r a c t o r s .  This work 
is i n  prepara t ion  fo r  an enhanced r a d i a t i o n  s a f e t y  t r a i n i n g  program for  LASL 
employees. Similar  e f f o r t  is being put into the development of a video tape 
t r a i n i n g  program for H - 1 s  h e a l t h  physics technic ians .  

2.1.1.3 Radiat ion Sa fe ty  Review 

New and modified f a c i l i t y  r a d i a t i o n  s a f e t y  des ign  reviews and s a f e t y  

a n a l y s i s  support  continued. Necessary r ev i s ions  were made to the  Weapons 
Neutron Research (WNR) F ina l  Safe ty  Analysis Report (FSAR) (SAR-79-1F) i n  
response to comnents by LASL reviewers. An eva lua t ion  r epor t  ' was prepared 
for LRSL management and t h e  FSAR has  been s e n t  to ALO for review. An 
eva lua t ion  r e p o r t  of the Laser Fusion Laboratory TSL-86 FSAR (SAR-79-2F) was 

prepared for LASL managenent. The FSAR h a s  been put  i n  f i n a l  form and s e n t  

to ALO. A meeting was held w i t h  WX-3 r ep resen ta t ives  to d i scuss  preparing a 
Sa fe ty  Analysis Report (SAD) f o r  the  proposed Nuclear Explosives Assembly 
F a c i l i t y  (NEAF). The 34-164, Enriched Uranium Storage F a c i l i t y  SAD was 
completely r e w r i t t e n  to address  the comments received Porn ALO. This SAD 

w i l l  be used a s  an example dur ing  the  implementation of 5481.1. 

I 

Twenty-one Q u a l i t y  Assurance  ( Q A )  d e s i g n  r ev iew r e c o r d s  were 
processed th i s  quar te r .  The most comnon comnent has been t h a t  these 
documents do not  conta in  adequate re ference  to t h e  f a c t  t h a t  work i n  

con t ro l l ed  a reas  w i l l  r e q u i r e  coordinat ion and poss ib ly  r e s t r i c t i o n s  by Group 
I 

H-1 . 
P a r t i c i p a t i o n  i n  t he  Appaloosa program c o n t i n u e d .  I n p u t  was 

provided the Safe ty  Review Comnittee and f u r t h e r  s t u d i e s  a r e  being made to 
access  photon and neutron r a d i a t i o n  levels from the remaining debris.  Twelve 
a n a l y t i c a l  X-ray systems were surveyed to determine t h e  v i a b i l i t y  and 
correctness of the d r a f t  s a f e t y  system test procedures f o r  X-ray d i f f r a c t i o n  
and fluorescence a n a l y s i s  equipment and electron microscopes. The adequacy 
o f  t h e  s a f e t y  systems on these devices  were a l so  reviewed. 

updated far r a d i a t i o n  a c t i v i t i e s  a t  t h e  Laboratory. 

A t o t a l  ,of 278 standard opera t ing  procedures ( S P )  were reviewed and 

Work continued on the  implementation of DOE Manual Chapter (MC) 

'0531, Sa fe ty  of  Nonreactor Nuclear F a c i l i t i e s .  This program has been 
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gradually phased i n t o  the implementation of DOE Order 5481.1 which requires  
SADs fo r  both nuclear and nonnuclear f a c i l i t i e s .  Hence the scope of t h i s  
effor t  was broadened and fur ther  refinements were made to  the LASL schedule 
f o r  preparing sa fe ty  documents. This new schedule was accepted by -4LO and an 
implmentation plan was prepared and sutmitted.  An in t e rna l  review system 
f o r  LASL review of sa fe ty  documents has been submitted to the Health D i v i s i o n  
Off ice  (H-KI) .  A d r a f t  a l so  was written of a l'Cuide for Preparing Safety 
Assessment bcument s .I1 

2.1.1.4 Monitoring for External Exposure 

Whole body exposure results a r e  summarized i n  Table 2.1. These 

r e s u l t s  include whole body exposures f ran in t e rna l  tritium as  well a s  f i lm 
and TLD badge results. 

Termination r epor t s  through June 1979 to ta led  450 with 161 having 

pos i t ive  rad ia t ion  doses. A l l  exposures t h a t  exceed 0.41 rem per month 
continue to  be investigated along with many lesser exposures i n  an effort  to 
maintain exposures a s  low a s  prac t icable  (ALAP). 

Table 2.1 LASL Film and TLD Badge Sumnary 
I 

1979 thru  Ju ly  
14.18* Highest Individual Accumulated Dose (rem) 

Total  LASL Accumulated Dose (man-rem) 208.24 
Number of LASL Persons Badges 

(or  sampled tritium) 
Number wiL9 Zero Dose 

4185. 
2989 

Y h i s  exposure was from an accidental  t r i t i u m  2xposure incident  
reported l a s t  quarter .  
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2.1.1.5 Monitoring f o r  I n t e r n a l  Deposition of Radionuclides 

The results of p l u t o n i u n  body burden c a l c u l a t i o n s ,  i n  vivo body 

measurenents, and americium-plutonium wound counts a r e  sumar i zed  in  Table 
2.2. The levels r equ i r ing  l o c a l  review i n  Table 2.2 d i f f e r  for the t h r e e  
monitoring methods. 

Table 2.2 I n t e r n a l  ExFi>sur2 Monitoring During July-August 1979 
t 

(1 

3 Number Exceeding Tota l  Persons 
I 

Monitoring Yethods Level for Local Review Monitored 

Pu Body-Burden Calcula t ions  5 
In Vivo Measurements 0 

Am-Pu Wound Count 1* 

896 
258 

17 

Vhis puncture wound is discussed under Sec t ion  2.1.1.1 Surveys 

and Inc iden t s .  

For plutonium body burden c a l c u l a t i o n s ,  2 nCi uptake is the l e v e l  

for l o c a l  review un les s  the ca l cu la t ed  uptake is a result of  one of the  

following f a c t o r s :  (1) a long-time i n t e r v a l  ( u s u a l l y  exceeding 6 months) 
between u r i n e  samples which only  s l i g h t l y  exceed the de tec t ion  level; ( 2 )  a 
reeva lua t ion  of u r i n e  data, or a reassessment of  p o t e n t i a l  accident  d a t e s  o f  
a prev ious ly  known body burden; o r  (3 )  a suspected contaminated u r i n e  sample 
(with follow-up sample reques ted) .  A l l  of t h e  ca l cu la t ed  uptakes i n  t h e  

above t a b l e  involved one of these f a c t o r s .  
For i n  v i v o  measurements of plutonium ches t  burdens, the  c u r r e n t  

minimum d e t e c t a b l e  l e v e l s  d i f fe r  f o r  different  isotopes--10 nCi for 238Pu and 
21 n C i  f o r  239Pu. Both of the values  a r e  t he  c u r r e n t  minimum de tec t ab le  
levels. For 241Am chest burdens and for body burdens of g a m a  emitters, t h e  

l o c a l  review level is i n  excess o f  10% of the al lowable burden. For 
americium or plutoniun wound counts ,  the review level is 2 nCi. 

I 
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2.1.2 Spec ia l  S t u d i e s  and Development P r o j e c t s  

Severa l  s p e c i a l  s t u d i e s  and development p r o j e c t s  were continued i n  

a)  The i n  v i v o  count room remodeling has  been completed and is now 
i n  use wi th  new phoswich detectors and new canputer  con t ro l .  Data c o l l e c t i o n  
has  been s t a r t e d  to permit q u a n t i t a t i v e  e s t ima tes  of  new d e t e c t i o n  limits by 

the  end of  the  next qua r t e r .  
b) The i n i t i a l  documentation of the  sof tware used with the  TLD 

eva lua t ion  and records system has been canpleted and t r a i n i n g  of technic ians  
i n  the use of the programs has  been s t a r t e d .  

' s u p p o r t  of the  Laboratory 's  programnatic and hea l th  phys ics  program. 

c) Continuing work on the  TLD badge system included t h e  following: 

( 1 )  a s tudy on the  effects of v a r i a t i o n  of t h e  annealing time for the TLD 
c a r d s ,  (2) more study on be ta  response c h a r a c t e r s ,  (3)  determinat ion of the 

number of persons fo r  whom a nonpcnetrating exposure co r rec t ion  ' f ac to r  may be 

d e s i r e d ,  and (4) f u r t h e r  measurements to determine neutron dose co r rec t ion  
f a c t o r s  f o r  LAMPF opera t ions .  The results of  the Universi ty  of Michigan 

s tudy on personnel dosimetry perfomance were q u i t e  g r a t i f y i n g ,  w i t h  LASL 
being the only  p a r t i c i p a n t  undertaking t e s t i n g  i n  a l l  31 ca t egor i e s  and 
passing a l l  31. 

A procedure was formulatqd and documented f o r  eva lu t ing  210P0 

exposures fran u r ine  assay d a t a  in the 1940-1960 time period fo r  r epor t ing  

d) 

requirements of WEMC 0525. 

e) Externa l  dose equ iva len t s  f o r  LASL groups were categorized i n t o  _ .  
frequency d i s t r i b u t i o n s  and analyzed fo r  t r ends  for the period 1974-78. 

An informal s tudy  was begun to canpare t h e  results obtained from 
a d r a f t  Nuclear Regulatory Comnission (NRC) meteorological  model to c u r r e n t l y  
used models a t  LASL. 

g) All Machine N d i s k  f i l e s  f o r  the  engineer in3 sec t ion  computer 
code l i b r a r y  have been moved to Machine N which is now dedicated to 
s c i e n t i f i c  computing. Test problems have been run to  ensure no errors were 
made dur ing  the t r a n s f e r  and to ensure execut ing procedures remained the 

same. 

f )  

I 
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h) Major decontaninat ion and decomnissioning p r o j e c t s  continued a t  
TA-21, DPW plutonium f a c i l i t y .  E f f o r t s  during '  t h i s  qua r t e r  were concentrated 

cn Building 150 which is near ly  canplete .  A l l  glove boxes except those i n  
Building 2 have been removed and t ranspor ted  to Area C, TA-54, f o r  s torage .  
Work on the TA-35 tritium glove box l i n e  f a c i l i t y  was ccmpleted and work on 
t h e  TA-35-TSL-7 Air Washer F a c i l i t y  began. Entombment of  the Sodium Storage 
Tanks a t  TA-35 was a l s o  begun. r 

The Nevada Test S i t e  (NTS) Off-Site Radiation Exposure Study is 
ga the r ing  manenturn and H-1 pa r t i c ipa t ed  in  seve ra l  planning se s s ions  and 
record r e t r i e v a l  endeavors. 

j )  Heal th  physics  support  was provided for the NTS a c t i v i t i e s .  
This  included three LASL experiments, two d r i l l b a c k s ,  two cementbacks, and 
two Lawrence Livermore Laboratory (LLL) experiments,  a l l  without i nc iden t .  

i) 

2.1.3 P ro tec t ion  of t h e  Environment - Airborne Ef f luen t  
, I  

Measurements designed to determine t h e  q u a n t i t y  of  r ad ioac t ive  

m a t e r i a l s  discarded to the environment v i a  86 exhaust a i r  s t a c k s  and ven t s  
continued. Q u a n t i t i e s  re leased  i n  1977 and 1978 a r e  l i s t ed  i n  Table 2.3 
along with 1979 r e l e a s e  q u a n t i t i e s  through September 7, 1979'. The mixed 
a c t i v a t i o n  products  (MAP) are short- l ived rad ionucl ides  re leased  from t h e  Los 
Alamos Meson Physics F a c i l i t y  (LANPF), TA-53. The e leva ted  plutonium l e v e l  
i s  due t o  f i l t e r  problems i n  Wing 3, CMR Building. 
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Table 2.3 Airborne Radioactive Effluent Releases 

Total  Released * 
Nuclide ( s) 1977 1978 1979 
Pu-238 & Pu-239 118 p C i  111 p C i  564 u C i  
U-235 & 238 560 p C i  526 p C i  764 p C i  

M PF 2151 p C i  1614 p C i  1192 p d i  

. 

Th-234 3945 u C i  1989 p C i  3273 p c i  

P-3 2 284 ' p C i  85 p C i  13 p C i  

1-1 31 72 p C i  81 p C i  113 p C i  

Ar-41 243 ' C i  238 C i  237 C i  

Tr i t ium 37,217 Ci** 18,631 Ci** 12697 Ci*** 

MAP 45,843 C i  76,500 C i  99250 C i  

* 
+, Through September 7 ,  1979. 

Includes 30,000 c u r i e s  released from TA-33-86 

Includes %3000 C i  released from TA-3-34 on May 4, 1979. 
* ** on October 6 ,  1977. 
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2.2 SAFETY 'AND FIRE PROTECTION - H-3 

2.2.1 Safety Experience 

2.2.2 Disabling In ju ry  Tabulation 

OSHA I N J U R Y  EXPERIENCE 

CY-1 978 CY-1 979 

Occupational injuries 
Lost time cases  

Entire Year t o  Oct. 1 

66 * 60* 
140 97 

Days lost from work 484 360 
LASL man-hours worked 13,174,000 10,509,373 
Average number of employees 6,848 7,284 

* 
Includes one f a t a l i t y  with no days l o s t  from work 
assigned. 

, 

2.2.2.1 Disabling I n  ju ry  Descriptions: 

Employee's 1979 Lost Time 

Q-13 March 27 6 Opening vacuum chamber and s t ra ined  
Group - Date ( days 1 I n  jury Description 

back. 

SP -4 March 29 54 Strained back while maneuvering a 
hand t ruck through a doorway. 

G-DO A p r i l  3 3 Ladder which was s tored on steel 
tubing f e l l  and bruised employee's 
l e f t  heel.  

Q-11 Apri l  10 42 Cu t  r i g h t  l i t t l e  f inger  
on t a b l e  saw. 

Q-DO A p r i l  24 21 Broken r i g h t  ankle and lacera t ions  
from an a i r c r a f t  crash.  
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Q-DO 

MP -7 

SD-1 

Apr i l  24 

Apr i l  30 

May 4 

35 Broken l e f t  foo t  and l a c e r a t i o n s  
from an a i r c r a f t  c r a sh .  
Broken r i b s  and i n t e r n a l  i n j u r i e s  
from a motorcycle accident .  
F rac tu re  of r i g h t  hand while sanding 
a c a v i t y  i n  an aluminum p a r t  h i c h  was 
r o t a t i n g .  

Strained back while p u l l i n g  on a 
vacuum pump. 

S t r a ined  back while l i f t i n g  a 
s t a i n l e s s  steel bellows assembly. 
S t r a i n  of  l e f t  shoulder while l i f t i n g  
a p i ece  from a l a t h e  chuck. 
Injured back while l i f t i n g  a desk. 
L i f t i n g  a 75 lb.  drying oven and 
injured back. 

Stepped on edge of ramp and in ju red  
l e f t  ankle.  
Injured a c h i l l e s  tendon playing 
v o l l e y b a l l .  

L i f t i n g  a p a i l  of water.and 
s t r a i n e d  back . 
Stepped on piece of tubing and I 

twisted r i g h t  ankle.  

Working with t r i ch lo roe thane  and 
developed headache, d i z z i n e s s ,  

and s t i f f n e s s  i n  neck. , 
Respiratory d i s c a n f o r t  from 
t r i c h l o r o e t h y l e n e  and methyl 
cloroform vapors. 
F e l l  f r a n  ladder and s t r a i n e d  back. 
Lacerat ion of r i g h t  thumb and 

fo re f inge r  fran g l a s s  tubing. 
Small p a r t i c l e  of metal embedded 
i n  r i g h t  eye .  

I 

I 

I 

I 

22 

5 

cm -5 

MP -7 

May 4 2 

May 10 

May 18. 4: 
0 

SP -4 
9 - 3  

May 23 
June 4 

6 
9 

SD -5 June 4 

June 18 

June 22 

1 

ENS -4 5 

H-DO 15 

June 27 

June 29 

2 SD-1 

SD-DO 

AP -2 Ju ly  3 

E-1 ' 

H-1 
Ju ly  5 
J u l y  17 

3 
1 

J -6 July 19 1 
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SP -4 
AP-1 

MP-12 

SD-1 

P-1 

SP -3 

H -5 

SP -4 

E-1 

SP -4 

' cm-11 

SP -4 

Ju ly  23 1 1  L i f t i n g  a 4'3 l b .  box; in jured  back. 

J u l y  23 2 Lacera t ions  of f a c e ,  head and 
elbow fran a motorcycle acc ident .  

cool ing fan .  
Slipped on o i l  on f l o o r  and 
i n j u r e d  r i g h t  arm. 

July 24 2 Cut r i g h t  index f inge r  on a 

I 
Ju ly  25 3 

August 7 1 Lacerat ion of 3rd and 4th 
f i n g e r s  of l e f t  hand on 
i n s u l a t i n g  r ing .  

August 7 2 Lowering a p a i l  of cha ins  from 
a b in  and s t r a i n e d  back. 

August 13 1 . Bruises of the body frcm an 
automobile acc ident .  

August 14 17 Slipped and fe l l  while ca r ry ing  
a box and bruised t a i lbone .  

August 14 5 While i n s t a l l i n g  a loudspeaker 
i n  the basement, a drop of d i l u t e  

acid f r an  the f l o o r  above f e l l  

i n t o  l e f t  eye. 

55-gal drums on a t ruck .  

55-gal drums. 

t r u c k  and injured back. ' 

August 15 3 In jured  back while loading empty 

August 27 3 Stra ined  back while l i f t i n g  

September 4 3 Helping load a f i l e  s a f e  on a 
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AP -4 

SP-12 

Cm-14 
b 

2.2.3 

September 7 1 Cold thermal in ju ry  to r i g h t  
thumb from a l i q u i d  ni t rogen 
valve.  

September 7 5 Back s t r a i n  frm l i f t i n g  ' f i l e  
f o l d e r s  from s h e l f .  

September 20 5 Lacerat ion of r i g h t  thumb on 
power hacksaw blade .  

I n d u s t r i a l  S a f e t y  A c t i v i t i e s  

A formal a p p r a i s a l  o f  H-Div i s ion ' s  s a f e t y  programs h a s  been 

canpleted.  This appra i sa l  w i l l  s e rve  a s  a guide for s a f e t y  appra i sa l  o f  
other LASL Division. 

Priorities f o r  LASL vehicular  gua rd ra i l  work were proposed to H-DO 
t h i s  qua r t e r .  

PUS-1 f a c i l i t i e s  a t  the American Legion Wlilding were inspected and 
recomnendations were furnished to aid i n  br inging  t h i s  f a c i l i t y  i n  canpl iance 

with e l e c t r i c a l  and other s a f e t y  code requirements.  
During t h i s  qua r t e r  H-3 p a r t i c i p a t e d  in and canpleted th ree  major 

acc iden t  i nves t iga t ions :  t r i t i u m  exposure i n  Group WX-5 ( t h i s  inves t iga t ion  

was s t a r t e d  in  the  previous qua r t e r  and canpleted a t  the ,beginning of t h i s  

q u a r t e r )  , r e p o r t  HRD-79-4; l i g h t n i n g  and other consequent ia l  damage t h a t  

o c c u r r e d  a t  TA-53 on J u l y  2 8 ,  1979,  r e p o r t  HRD-79-5; and a c c i d e n t a l  

de tona t ion  of explos ive  squib a t  J-8MTS on August 14, 1979, r e p o r t  HRD-79-6. 
H-3 conducted an inves t iga t ion  and s u h i t t e d  a nonconfornance report on the  

cons t ruc t ion  of f i re  w a l l s  and doors i n  the new Central. Alarm S t a t i o n .  

I 
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2.2.4 H-3 F i e l d  Support  

2.2.4.1. NTS F i e l d  SuuDort 

LASL f a c i l i t i e s  a t  NTS were inspected on August 7-8, 1979 by a 

r ep resen ta t ive  of H-3. Ground zer3  loca t ions  and o the r  a reas  were genera l ly  
found to  be i n  good order .  In response to  a reques t  from J-Divis ion,  Alpha 

S k i d 4  a t  U3KS, OFFSHORE loca t ion  was inspected to  check i n t e r i o r  ,bol t  
arrangements on ex i t  doors  t h a t  had been modified to  provide security f o r  

MIDAS canputer i n s t a l l a t i o n .  An agreement t h a t  would s a t i s f y  s a f e t y  and 
s e c u r i t y  requirements was arranged with J-Division, E G G ,  and H-3. 

The R-MAD bu i ld ing  was v i s i t e d  a t  NRDS to review p o t e n t i a l  use of 
the f a c i l i t i e s  by Q-Division f o r  Reactor S a f s t y  S tud ie s .  Minor de f i c i ences  

were noted Q-DO/RS. 

2.2.5 F i r e  Experience 

2.2.5.1 F i r e  Alarms 
There were 129 f i re  alarms/runs made to L4SL and Zia f a c i l i t i e s  by 

t h e  Los Alamos F i r e  Department dur ing  the quar te r .  Sixty-eight  (52%) of 
these alarms r e s u l t e d  from power su rges ,  accidental t r i p s ,  malfunctions , and 
undermined causes  in  bu i ld ing  alarm systems and site fire alarm c i r c u i t s .  

I 
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2.2.5.2 F i r e s  
There were seven chargeable  fires in LASL b u i l i n q s  and/or a reas  

dur ing  t h i s  qua r t e r  r e s u l t i n g  in  a t o t a l  government loss o f  $1,500. 
0 J u l y  2, 1979 near Sldg.  DP-9, TA-21, g r a s s  f i r e  s t a r t e d  by 

l i g h t n i n g .  (LAFD Run 8374) - Estimated Loss: $10. 
0 J u l y  25, 1979 Bldg. 34-40, TA-3, con ten t s  of  Zia Company 

j a n i t o r ' s  t r a s h  c a r t  i gn i t ed  and burned. (LAFD Run 8419) - Estimated Loss 
$50 (Z ia ) .  

I 

0 August 13, 1979 HEGLF, TA-35, bu i ld ing  under cons t ruc t ion .  
Tar pot on roof of bu i ld ing  caught fire. Loss to roof ing  subcontractor  of 
Allen Campbell Associated. (LAFD Run 8470) - Estimated Loss: $25. 

dumpster i gn i t ed  (LAFD Run Q533) - Estimated Loss: $50. 

0 September 17, 1979 Bldg. TSL-188, TA-35, wood f l o o r i n g  of shed 
next  to  Bldg. TSL-188 ign i t ed  a f t e r  wheels had been welded to  the  metal base 
of the  shed. (LAFD Run /I5341 - Estimated Loss: $1,265. 

0 September 20, 1979 Bldg. PL-127, TA-18, fluorescent l i g h t  
fixture overheated, g iv ing  off smoke and sane flame. Fire, extinguished when 
power was turned off  to circuit. ( F i r e  i n v e s t i g a t i o n  by LAFD, bu t  no run 
made). Estimated Loss: $50. 

I 0 September 25, 1979 Bldg. RC-1, TA-48, f l uo rescen t  l i g h t  fixture 

0 September 17, 1979 Bldg. HP-86, TA-33, contaminated r e fuse  i n  

I 

overheated and burned. (LAFD Run t543). Estimated Loss: $50. 

2.2.5.3 Other Property Loss 

J u l y  28, 1979 TA-53. Lightning damage to pump s t a r t  r e l a y  daiiaged 
pole  transformer and also dropped power to LAMPF f i r e  pump circuit. When 

power was r e s t o r e d ,  pump s t a r t e d ,  c a u s i n g  water p r e s s u r e  t o  r u p t u r e  
underground water main. (LAFD Run /I426 occurred a s  result of  the  i n i t i a l  
l i g h t n i n g  s t r i k e )  - Estimated Loss: $5,000 (Z ia ) .  
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. 
2.3 INDUSTRIAL HYGIENE - H-5 

2.3.1 Technical  Programs 

2.3.2 Evaluat ion and Control  
The implementation of LASL's l imi ted  eg res s  and confined spaces 

program was evaluated dur ing  t h i s  qua r t e r  by ALO. The documentation was 
acceptable and s i te  review met the requirements.  

2.3.3 P o t e n t i a l  and Iden t i c i ed  Exposures 

the i r  work place;  no long-te& effects of  these exposures a r e  ind ica ted .  

r e s p i r a t o r y  pro tec t ion .  

r; 
0 Six employees wpe p o t e n t i a l l y  exposed to toxic m a t e r i a l s  i n  

0 A so lvent  odor complaint was temporar i ly  reduced by the  use of 

0 An employee complained to H-2 of shor tnes s  of b rea th  which was 

. 
0 

I 

shown not  to be t he  r e s u l t  of a 7 ppm to luene  exposure. 
I 

0 An employee inadve r t en t ly  splashed NADIC anhydride on h i s  sk in  
a t  shipping and receiving.  No s i g n i f i c a n t  ill effects are expected by H-2. 
Care has been emphasized i n  handling con ta ine r s  a t  shipping and rece iv ing .  

0 An inflamed r i g h t  eye could not  be found to be r e l a t e d  to work 

i exposure. 
0 

0 A r e s p i r a t o r y  i r r i t a t i o n  was considered as possibly being 

r e l a t e d  to f reon  decomposition products  from welding. Tt was found 'to be 

the  result of a l l e r g i e s ,  no t  t he  decanposi t ion products.  

A sk in  i r r i t a t i o n  could n o t  be r e l a t e d  to any work exposure. 

e A i r  concent ra t ion  i n  t h e  c lo th ing  laundry opera t ion  showed 2 

out of 16 samples for Be were over the  PEL and the procedures are being 
inves t iga ted .  The 5.8 g/m is no t  acceptable .  

a p o t e n t i a l  exposure of 0.01 t o  0.02 mg Hg/m . 

3 

0 Personnel i n  C-Division were evacuated fran an area  to prevent 
3 
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e A coat ing opera t ion  a t  GIB-6 ind ica ted  by personal monitoring 

t h a t  t h e  a i r  concent ra t ion  was 0.03 t o  0.08 ppm of toluene d i i socyenate  
(TDI) ;  r e s p i r a t o r y  p ro tec t ion  was worn by the employees. I s o l a t i o n  and 
s p e c i a l  v e n t i l a t i o n  ha's been implmented. 

A survey of a l l  microwave u n i t s  is i n  progress  with the problm 
of iden t i fy ing  the lower l i m i t  of concern. No f a c i l i t i e s  have exceeded t h e  
10 mW/m p r e s e n t l y  recognized a s  a s tandard.  

0 Noise l e v e l s  a t  LASL a r e  well below the time weighted average 
( F A A )  85 dbA acceptab le  l e v e l .  Aural pro tec t ion  has  been provided in  those 
a reas  where the peak noise  l e v e l s  exceed t h e  accepted l e v e l  b u t  not the TWA. 

e 

2 

0 '  A mass c a n p l a i n t  was made by employees a t  Personnel and CCF a s  

a result of  roofing a c t i v i t i e s .  Air condi t ion was recycled in CCF which 

minimized t h e  p r o b l m  and t h e  supply a i r  to the personnel. bu i ld ing  was turned 
o f f  causing only d i s c a n f o r t  for about f i v e  days. 

A summary of a l l  eva lua t ion  and con t ro l  a c t i v i t i e s  a r e  shown on 

Table 3.1 with sumnary of environmental measurements shown in  Table 3.2. 
/ 

2.3.4 Analyt ical  Chemi'stry Resul t s  

A surnmary of t h e  a n a l y s i s  completed a r e  shown i n  Table 3.3 wi th  

s p e c i a l  a c t i v i t i e s  noted below. 
0 As previously s t a t e d ,  the proposed oxa la t e  procedure was t o  

reduce the time and e f f o r t  to  determine Pu in  u r ine ;  reexamination of the 

procedure on over 500 samples i n d i c a t e s  no s i g n i f i c a n t  time o r  q u a l i t y  

improvement (H-5 Bio-Analytical Chemistry Sect ion Report, 1-10-79). 
0 The ana lys i s  of u r i n e  samples from the Church Rock Indians 

i n d i c a t e  no s i g n i f i c a n t  i nc rease  i n  the excre t ion  of uranium or thorium 
isotopes nor their daughters  a s  determined by chemical and radiometr ic  
methods. 

\ 

0 The second set of  u r i n e  samples from the n a t i v e s  of Marshall 

I s l a n d s  have shown no s t a t i s t i c a l l y  s i g n i f i c a n t  l e v e l s  above 1 f C i / l  for 
plutonium. A comparative c a l c u l a t i o n  i n d i c a t e s  these people ' s  plutonium 

exposure resembles t h e  exposure o f  t he  genera l  population i n  the U.S. 

e No s i g n i f i c a n t  t r ,ends were encountered during t h i s  qua r t e r  i n  
the  plutonium ana lys i s .  Table 3.3 i l l u s t r a t e s  the d i s t r i b u t i o n  of  sanple  
results far  t h i s  qua r t e r  a s  canpared to  l a s t  qua r t e r .  
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2.3.5 Analy t i ca l  Chemistry Q u a l i t y  Control and Q u a l i t y  Assurance 

A l l  procedures appear to be i n  Control based on i n t e r n a l  and 
ex te rna l  s tandards.  The Laboratory has su tmi t ted  its app l i ca t ion  f o r  
r e a c c r e d i t a t i o n  by t h e  American I n d u s t r i a l  Health Association ( A I H A ) .  The . 

National Insti tute ,of Safe ty  and Health (NIOSH) prof ic iency  a n a l y t i c a l  
t e s t i n g  program i n d i c a t e s  t h e  Laboratory remains p r o f i c i e n t  i n  the  ca t egor i e s  

being evaluated.  
I 

I 

2.3.6 Instrumentat ion 

F ie ld  a i r  a n a l y s i s  systems a r e  being c a l i b r a t e d  and evaluated by 

both the  i n d u s t r i a l  hyg ien i s t  and the  chemistry labora tory .  A s p e c i a l  
microwave instrument should be a v a i l a b l e  next  qua r t e r .  New instruments  i n  

t h e  l abora to ry  a r e  an a u t a n a t i c  Atanic Absorption (AA) u n i t  and the  NASA 3.4 
m Ebert  Emission Spectrograph. 

-24- 



Table 3.1 Evaluation of I n d u s t r i a l  Hygiene Controls 

Act iv i ty  Number 
I n d u s t r i a l  Hygiene Surveys (Groups & Special  Operations) 21 

L i m i t e d  Egress Evaluation 17 
Inves t iga t ions  and Consul ta t ions 93 
Engineering Dept. Plans Approved 28 
Vent i la t ion  Modification o r  Added a t  Operation 28 
Local Exhaust Vent i la t ion  Review (QA)  

Minimum R eau irement s 

Exceeded 

( Corrected 1 
Condit ional  Not Met 

Chemical Fume Hood 118 
Vacuum Bench 1 

S l o t  Exhaust 65 
Other 13 
A i r  Cleanings Test ing (QA) 113 
Noise Evaluation 5 
SOP Review 42 

SCBA Validat ion 31 

31 
3 
7 

13 
2 

9 
2 

21 

, 
Tota l  

1 57 
10 
72 

'27 
115 

19 
53 
31 

, 



Mat e r i al 
o r  S t r e s s  Water 

Table 3.2 Environmental Measurements Sample 

ENVI RO~4EHTAL i'4XASUREMENTS 

SAMPLE 

Metals 1 
Organic - 
(Gases/vapors) 
,Inorganic - 
(Gases) 

Fibers 3 
Phy s i c a1 - 

St re s ses  

T o t a l  4 

Air or B u l k  
Environ. Swipe I d e n t i f i c a t i o n  

92 1 9  4 
1-77 7 13 

2 2 4 
- - 89 

428 28 2 1  

Special  3 i O -  

Koni t o  r i ng 
Required 

, 
43 
11 

54 

Total  

159 
208 

68 

11 

53 

535 

i 
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Table 3.3 Requested Determinations 

241Amer i c i  um ( T i s s u e )  
241Arner ic i  urn ( U r i n e )  
Asbestos 
B r e a t h i n g  A i r  

7 ~ e s i  um ( U r i  ne) 1 

F1 u o r i  de 
Gross Alpha c 

Gross Gamma (Other  than  '''CS) * 
T issue,  u r i n e ,  f i l t e r s ,  feces, 
water ,  m i  s c e l  1 aneous 

Ge(L i )  Neutron A c t i v a t i o n  
(Aerosol  S e c t i o n )  

Ge(L i ) ,  Water, LAMPF 
I n o r g a n i c s  (Other  than  m e t a l s )  
Me ta l s  (Ag, Be, Ca, Ce, Cu, K, Na, 

Organics 
Phos p hor  us- 32 
P1 u t o n i  urn (U r ine ,  t i s s u e ,  blood, 

T r i c h l o r o a c e t i c  A c i d  ( U r i n e )  
T r i - t i  urn 

Pb, S i ,  Th, U, Zn) 

o i l ,  f e c e s )  

I C O N  & r e l a t e d  
U r i n e  
Water 
O i  1 

2 3 5 ~ r a n i u m  ( U r i n e )  
*Urani  um ( U r i n e )  

Thorium ( U r i n e )  

T o t a l  Number o f  Analyses 

No. o f  Samples 
No. o f  Analyses Above D e f i n i t e  

(Not I n c l u d i n q  Q C )  Exposure Level  

2 
32 
4 .  
9 

116 
32 

2308 

174 

97 
71 

9 

342 
2 04 

4 

92 3 
43 

17 
398 

80 
14  

881 
796 

18 

6574 

0 
0 
a.  
0 
0 
a .  

a. 
0 
a. 

a .  
a. 
0 

b. 

a. 

a.  
a. 

34 

30 
12  

0 

Not  a p p l i c a b l e .  a .  

b'See S e c t i o n  I o f  t h i s  r e p o r t .  
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I 

SECTION 3. 
I 

ENVIRONMENTAL PROTECTION 

3.1 WASTE YANAGMENT - H-7 

3.1.1 I d e n t i f i e d  Problems 

Operat ions a t  the  Plutonium F a c i l i t y ,  TA-55, have continued to  
genera te  acid process wastes exceeding both the n i t r i c  acid and r ad ioac t ive  

concent ra t ion  es t imates .  When t h i s  waste is t r e a t e d  by mixing with the 

TA-50-1 i n f l u e n t ,  t h e  resulting sludge con ta ins  more than 10 Ci/g of T R U  and 
the  r e s u l t i n g  p l a n t  e f f l u e n t  reflects the  increased load of n i t r a t e .  

The increased concent ra t ions  of plutonium and americium frcm the  
TA-55 acid process  waste has  resulted i n  d e t e c t a b l e  r a d i o a c t i v i t y  being 
observed i n  rou t ine  air  samples taken f r a n  the t reatment  p l an t  area.  Sane 
modi f ica t ions  i n  equipment and ope ra t ions  have been made td reduce t h i s  

a i rborne  contamination b u t  it w i l l  be sane time before the results can be 

evaluated.  
Detectable  r a d i o a c t i v i t y  was found i n  a i r  samples taken in t he  

vacuum f i l ter  roan (TA-50-1-116B) and f r a n  the HEPA filtered exhaust (FE-4) 
fran 116B. New HEPA f i l t e r  holders  were i n s t a l l e d  i n  FE-4 r ecen t ly ;  
apparent ly  the plenum is l eak ing  downstream of the filters. Since a l l  
a t tempts  to  e l i n i n a t e  these l e a k s  have f a i l e d ,  the plenum w i l l .  be re loca ted  
ou t s ide  so a l l  a i r  l eav ing  1168 w i l l  pass  through the filters. Changes a r e  
a l s o  being made i n  the vacuurn f i l t e r  t o  minimize a i r  contamination i n  room 
116B. 

A package p r e c i p i t a t i o n  p l a n t  t o  t r e a t  s e p a r a t e l y  the  acid and 
c a u s t i c  process waste from TA-55 has been ordered and t h e  design fo r  the 
remainder of the f a c i l i t y  is cont inuing.  CMB-11 provided funding f o r  the 

package p l an t  itself bu t  funding fo r  the a s soc ia t ed  tanks ,  piping,  exhaust 
system, and miscel laneous room modif ica t ions  have been requested as FY-80 
expense and FY-81 GPP. - 

I 
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Leaks f r a n  t h e  XO-2 cool ing system a t  TA-53 have continued dur ing  
t h i s  p a s t  q u a r t e r .  R e p a i r s  t o  XO-2 a r e  schedu led  d u r i n g  t h e  
September-November shutdown b u t  a complete f i x  is  not expected. 
Concentrat ions of 7Be and 22Na i n  the lagoons have increased during the 

qua r t e r  b u t  still remain a t  a few percent  of t h e  off-si te concent ra t ion  guide 
(CG) ;  t h e  t r i t i u m  concent ra t ion  i n  the  lagoons has  increased t o  about 50% of 
the  o f f - s i t e  CG. Overflow has continued t h i s  sumner because of  the  increased 
flow of waste i n t o  t h e s e  lagoons; i n  the p a s t  t o t a l  evaporat ion has  occurred' 

dur ing  the warm por t ion  of the year. Group H-8 have continued t h e i r  
environmental s u r v e i l l a n c e  i n  and around these lagoons.  

In August, the Environmental Pro tec t ion  Agency (EPA) , published 

r e g u l a t i o n s  concerning hazardous substances,  which became e f f e c t i v e  September 
28, 1979. The r egu la t ions  list sane 300 hazardous substances and r epor t ab le  
q u a n t i t i e s  ( R Q ) .  RQ range from 1 pound for compounds l i k e  mercuric cyanide 

t o  5000 pounds for canpounds l i k e  maleic  ac id .  Each time a RQ is discharged 
. through a s p i l l  or some o the r  occurrence i n  any 24-hour period and is no t  

authorized by our National Po l lu t an t  Discharge Elimination System (NPDES) 
p e r m i t ,  LASL is  r e q u i r e d  t o  repor t  it p u r s u a n t  t o  33 CFR 153.203. 
Respons ib i l i t y  fo r  formulat ing a program for LASL to achieve ccmpliance with 

the  r e g u l a t i o n s  has  n o t  been assigned. 

A s  required by 40 CFR 761, t h e  annual r e p o r t  concerning the use of 
PCBs a t  LASL was su lmi t ted  to EPA. Current ly  a t  LASL, there are i n  use 3434 

p ieces  of equipment t h a t  conta in  PCBs; i n  s t o r a g e  there a r e  125 drums of PCB 
o i l  and 16 drums of r a g s ,  d e b r i s ,  and blown capac i to r s .  Since no i nc ine ra to r  

has  received EPA approval for inc ine ra t ion  of PCB l i q u i d s ,  the  s to rage  of 
these l i q u i d s  is becaning an a c u t e  problem a s  our s to rage  f a c i l i t y  is already 
f u l l .  

The H F - r a f f i n a t e  w a s t e s  from CMB-8 uran ium recovery is  be ing  

t r a n s f e r r e d  and t r e a t e d  by c a r e f u l l y  r i n s i n g  a l l  l i n e s  and pumps after 
t r a n s f e r s ,  which h a s  r e s u l t e d  i n  i n c r e a s e d  f l u o r i d e  and n i t r a t e  

concent ra t ions  i n  the DP-257 e f f l u e n t s .  Discussions a r e  cont inuing on t h e  
p o s s i b i l i t y  of t r a i l e r i n g  these HF- ra f f inae  w a s t e s  t o  DP-257, t h u s  
e l imina t ing  contarnination of the p l a n t  i n f l u e n t  with the  rinse water. A 

containment pad which will al low safe unloading of these wastes  i n t o  e x i s t i n g  
tanks a t  DP-257 has been f in i shed .  A vacuum f i l t e r  for dewatering the  sludge 
r e s u l t i n g  from these wastes w i l l  be constructed w i t h  FY-!Yl GPP waste 
management funds .  

, 
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No p r o g r e s s  was made d u r i n g  t h i s  q u a r t e r  i n  p u r c h a s i n g  new 
liquid-carbon d ioxide  s to rage  tanks to r ep lace  those a t  T.9-50-1 and DP-257 

t h a t  might undergo low tempberature embr i t t l enent .  Corrmerical tanks t h a t  
meet a l l  of t h e  c r i t e r i a  specified by Group H-3 have not  been found. 

After t he  s e p t i c  t a n k / t i l e  d ra in - f i e ld  sewage system for  TA-59-1 
plugged, temporary relief was provided by the  add i t ion  of a g rave l - f i l l ed  

s h a f t  a t  t h e  end of one of  t h e  absorpt ion lines. This  s h a f t  is expected to  
begin overflowing wi th in  the  n e x t  year ;  a permanent so lu t ion  would be 

provided by the  i n s t a l l a t i o n  of a lift s t a t i o n  to  t r a n s f e r  t he  wastes to  a 
Pecos Drive sewer which d ischarges  t o  t h e  TA-35 lagoons. This  has  been 

included i n  the PY-81 l i n e  i t e m  p ro jec t  for l i q u i d  waste t reatment  p l a n t  
improvements . 

Areas contaminated with r a d i o a c t i v i t y  have been i d e n t i f i e d  a t  TA-50 

( a t  t h e  beginning of Ten S i t e  Canyon) and a t  ULR-33 (under Los Alamos Canyon 

Bridge).  These ope ra t ions  a r e  under t h e  c o n t r o l  of t h e  H-1 Decontamination 
S e c t  ion. 

The e f f l u e n t s  from t h e  TA-53 and TA-35 lagoons occas iona l ly  e x c e d  
t h e  e f f l u e n t  l i m i t a t i o n s  of t h e  NPDES permit. If cons t ruc t ion  a c t i v i t i e s  
cont inue i n  these  a r e a s  a t  t h e  projected r a t e s ,  r egu la r  v i o l a t i o n s  of t h e  
permit cond i t ions  can be expected. Funding fo r  t h e  i n s t a l l a t i o n  of sand 
f i l t e r s  of t h e  above has  been requested i n  Z ia ' s  FY-81 GPP. 

3.1.2 Liquid Radioact ive Waste Co l l ec t ion  S y s t m  

3.1.2.1 Cen t ra l  Liquid Waste Sewer System 

No p a r t i c u l a r  problems were encountered from t h e  TA-3 a r e a  t h i s  pas t  
qua r t e r .  

3.1.2.2 TA-55 Plutonium F a c i l i t y  
The acid process wastes received from CMB-11 have increased i n  

volume, rad ionucl ide  and ac id  content. The acid process wastes a r e  being 
t r e a t e d  through the  TA-50-1 p l a n t ,  r e s u l t i n g  i n  t h e  p l a n t  sludge conta in ing  
g r e a t e r  than 10 1-1 Ci/g TRU and t h e  p l an t  l i q u i d  e f f l u e n t  containing increased 
levels of  n i t r a t e .  A batch  t rea tment  p l a n t  is being designed so t h i s  acid 
waste can be ' t reated sepa ra t e ly  b u t  t he  p l an t  is not expected t o  be ope ra t ive  
fw a t  l e a s t  one year. The cement f i x a t i o n  f a c i l i t y  for the  c a u s t i c  process  
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waste has been f in i shed  and operat ion has Segun; the  f a c i l i t y  funct ions a s  
designed. 

3.1.2.3 S t a t u s  of t h e  Radioactive Liquid Waste Col lec t ion  
System Improvements (RLWCSI) . 
The consul t ing engineer has been engaged i n  T i t l e  I1 design e f f o r t .  

This has inc luded  s u b s t a n t i a l  f i e l d  inves t iga t ion  by the  consul tant .  A 

LASL-DOE team is scheduled to v i s i t  the  consu l t an t ' s  o f f i c e  t h e  week of 
October 15 i n  order to review the  design e f f o r t .  

B i d s  f o r  t h e  d a t a  a c q u i s i t i o n  p r o c e s s  c o n t r o l  sys tem were 
r e s u h i t t e d ,  and Supply and Property have been advised to award' the  contact .  

I 

3.1.3 Col lec t ion  S t a t i o n s  f o r  Liquid Radioactive Wastes 

3.1.3.1 TA-2 Omega S i t e  
A t o t a l  volume of 72,000 L o f  wastes was t r a n s f w r e d  from TA-2 t o  

TA-50, during t h i s  qua r t e r .  

3.1.3.2 TA-3 Main Technical Area 
A t o t a l  of 4,000 L o f  miscellaneous wastes,  mostly ammonium b 

f l u o r i d e  (ABF) f r an  cooling system cleaning opera t ions ,  was t r ea t ed  during 
t h i s  period. 

3.1.3.3 TA-21 Health Research Laboratory (HRL) 
No excessive r a d i o a c t i v i t y  was found i n  t h e  canposi te  smples 

c o l l e c t e d  by H-7 p e r s o n n e l  from t h e  i n d u s t r i a l  w a s t e  sump a t  TA-43. 
Miscellaneous wastes t o t a l i n g  400 L were t r ans fe r r ed  fran TA-43 to TA-21-257 

during t h i s  qua r t e r .  
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3.1.3.4 TA-53 Meson Physics  

Because of continued leaks  i n  the  X3-2 cooling loop a t  TA-53, 

300,000 L of waste water conta in ing  about 10 C i  of were t r ans fe r r ed  from 
t h e  waste tanks  i n  t he  experimental  a r ea  t o  the  sewage lagoons a t  TA-53, 
between J u l y  1 and September 30, 1979. No waste was t r a n s f e r r e d  f r an  Nuclear 
Chemistry o r  'dNR t o  TA-50-1 during t h i s  qua r t e r .  

The system for pumping % containing water to the  s tack  a t  TA-53 is 
ready to  evaporate  waste water a t  about 80 L/hr bu t  l eaks  noted above 

canp le t e ly  overwhelm t h i s  capac i ty .  This  system should provide an opt ion  fo r  
d i s p o s a l  of small  volumes of 6 conta in ing  water bu t  t h e  problem of properly 
managing l a r g e r  volmes of wa.ite s t i l l  remains. 

c 

3 

3.1.4 Treatment of Liquid Radioact ive Wastes 

3.1.4.1 Contaminated Liquid Waste Treatment P l a n t ,  TA-5g 
General maintenance has  been hampered by the  i n a b i l i t y  t o  ob ta in  

c r a f t  support ,  p a r t i c u l a r l y  e l e c t r i c i a n s  and fitters. 
I 

3.1.4.2 S t a t u s  of t h e  Upgrading of t h e  I n d u s t r i a l  Liquid Waste 

Treatment P l a n t s  
Prel iminary Engineering and Design (PEhD) funding has  been re leased .  

. 

DOE has requested Ralph M. Parsons to submi t  a proposal to canplete Title I1 
des i&.  

WX-4 is planning to apply f o r  funds under t h e  Federal  Buildings 

Solar  Program i n  order  to support  design of the  s o l a r  collectors. 

3.1.4.3 Radioact ive Liquid Waste S o l a r  Evaporation Ponds 
The p i l o t  solar pond became ope ra t iona l  i n  mid-July. Group H-8 has 

i n s t a l l e d  t h e  weather s t a t i o n  and are p resen t ly  i n s t a l l i n g  the  a i r  samplers. 

, 
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3.1.4.4 Discharge Levels  (TA-50) 

A c t i v i t i e s  and mineral  concent ra t ions  averaged : 
3.5 x p c i / L  239,, 

238Pu I .  1 x pc i /L  

8 9 ~ r  2.4 x 10-5 pCi/L 
9 O ~ r  2.4 x lo4  pCi /L  

241Am 1.2 x 10-4 pCi /L  

NO -N 140 mg/L 
To ta l  S o l i d s  1800 mg/L 

F- 2 mg/L 

(See Tables 3.1 and 3.3, and Figures  3.1 and 3.2) 

I 

3.1.4.5 Contaminated Liquid Waste Treatment P l a n t ,  TA-21-257 

Piping modi f ica t ions  to allow sepa ra t e  feeding of sludge or s t r i p  

waste to t h e  pug m i l l  by bypassing t h e  feed tank have been completed. This 
allows b e t t e r  mixing of t h e  feed so lu t ions  and prevents  cross contamination 
frm t h e  common feed tank. 

Since t h e  overflow l i n e  a t  t h e  DP-223 pump s t a t i o n  has  been plugged, 
t he  pumps i n  t h e  s t a t i o n  are sub jec t  to flooding i n  case  of an extended 
outage due to a power or pump fai lure .  This s t a t i o n  se rves  DPE and will 
serve  the  T r i t i u n  Systems Test  Assembly (TSTA) p ro jec t .  CMB Fu-79 GPP funds 
w i l l  be used to i n s t a l l  an overflow l i n e  ' leading to two 3,000 ga l  tanks 

contained i n  a diked area surfaced with asphal t .  Construction should besin 

soon s i n c e  t h e  engineer ing design has  been completed. 

3.1.4.6 Volume Treated a t  TA-21-257 

5 
During t h i s  q u a r t e r ,  t h e  following wastes were t r e a t e d  a t  Bldg. 257: 
4.5 x 10 L of i n d u s t r i a l  waste. 
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Table 3.1 Yiscel laneous Data, TA-50, VM-Site 

5 
6 

I n f l u e n t  Waste Flow, Sewers.......... ............ 12.2 x 10 L 
Wastes Treated by Ion Exchange ................... 12.4 x 10 L . 
Batch Wastes Treated: 

Omega spent  regenerant  ................ 
Pla t ing  and c leaning  so lu t ions . .  200 L 

Miscellaneous. ........................ 200 L 

75,000 L 
...... 

f3 -y Wastes : 
From Wing 9 ,  CMB Building ............. 85,000 L 

Sludge from vacuum f i l t r a t i o n  ... 119 steel 215 L drums 
S o l i d s  t o  Disposal a t  Mesita de l  Buey: 

Miscellaneous................... 2 f i b e r  215 L drums 

Table 3.2 Miscellaneous Data, TA-21-257, DPW 

In f luen t  Waste now, Sewers ....................... 
Waste Treated ..................................... 
Wastes t o  Disposal i n  TA-21 P i t s :  - CMP’ Non-Ret S h a f t s  

3.7 x lo5 L 
4.5 X lo5 L 

2 

Treated s t r i p  0 3,880 L 

P lan t  s ludge 22,700 L O L  
Miscellaneous 0 O L  

Water 300 L I 200 L 
7,000 L TA-21 Sha f t  Volume Used.. . . . . . . .  .................. 

TA-21 CMP Volume Used.. ........................... 28,000 L 
I 
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Table' 3.3 Miscellaneous Data, TA-35, Ten Si t e  

I n f l u e n t  Waste Flow.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,000 L 
I 

Volume of Waste Pumped to TA-50 ................... 65,000 L 

(OMU CHAP OS24 TABLE D L l Y l T  FCR UXDHlRCLLED AREA) 

66 68 70 72 74 76 70 1 2 3 4 

YEARS 
OUARTERS 

1979 

Figure 3.1 Var ia t ion  i n  P lu tonium Concentration 
Annual Averages 1966-1979. 
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3.1.4.7 Discharge Levels (TA-21-257) 
Radioac t iv i ty  and mineral  c o n s t i t u e n t s  of  p l a n t  e f f l u e n t s  averaged: 

23gP, 3.4 x 10-5 p c i / L  

235Pu 2.7 x pCi/L 

' 9 ~ r  2.7 x pCi/L 

9OSr 5.6 x pCi /L  

4.9 x pci /L  
I 

241 Am 
F- 500 mg/L 

N O ~ - N  12$0 mg/L 

TOTAL SOLIDS 960 mg/L 
(See Table 3.2 and q i g u r e s  3.1 and 3.2.) 

3.1.4.8 T o t a l  Radioact ive Liquid Waste Volumes and Plutonium Content 
Raw waste flows received a t  TA-50 increased from 13.5 x lo6 L i n  t h e  

6 
second q u a r t e r  of CY-79 t o  12.2 x 10 L i n  the  p a s t  q u a r t e r ;  t h e  flows a t  

TA-21-257 t h i s  q u a r t e r  decreased from t h e  5.6 x 10 L received i n  the  second 
q u a r t e r  of CY-79 to  3.7 x 10 L. Plutonium concent ra t ions  i n  t h e  i n f l u e n t s  

increased while t he  plutonium i n  t h e  e f f l u e n t  decreased dur ing  t h i s  qua r t e r  
when cornpared with t h e  second qua r t e r  f o r  CY-79; t h e  plutonium concent ra t ions  

i n  the  i n f l u e n t s  and ef f luents  a t  the TA-50 p l an t  increased 'when canpared 
wi th  t h e  previous qua r t e r .  

5 
5 

3.1.5 Ana ly t i ca l  Laboratory Sec t ion  A c t i v i t i e s  

3.1.5.1 Radiochemical Analyses 

The radiochemical ana lyses  of t h e  l iquid-waste t reatment  p l an t  
samples i n d i c a t e  t h a t  t h e  average 239Pu p l an t  effluent was 76% for TA-50 and 

56% f o r  TA-21-257 of t h e  t o t a l  plutonium found i n  the  e f f l u e n t  samples. 
The t o t a l  plutonium concent ra t ions  i n  t he  t r e a t e d  waste samples frcm both 
t r e a t a e n t  p l a n t s  were well below the  WEMC-0524 CG value f o r  2 3 9 ~ u  i n  
uncontrol led a r e a s  (less than 2% of  the C G ) .  

Compared with t h e  DOEYC-0524 CG f o r  "Sr i n  uncontrol led a r e a s ,  t h e  
average effluent concent ra t ion  was 91% a t  TA-50 and 19% a t  t he  TA-21-257 
t rea tment  p l an t s .  F i v e  weekly composite effluent samples a t  t h e  TA-5C) p l a n t  
exceeded the CG and was a s  high a s  399% of the CG on one occasion. 

I 
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The average 13?Cs concent ra t ions  i n  t h e  e f f l u e n t s  a t  TA-50 and 

TA-21-25? were 14% and S%, r e s p e c t i v e l y ,  o f  the  DOEYC-0524 CG f o r  13?Cs i n  

uncontrol led a reas .  
The average 241Am concent ra t ions  i n  t h e  t r e a t e d  waste samples from 

TA-50 and TA-21-257 were 3% and 12%, respectively, of the  DOMC-0524 CG for 
241Am i n  uncontrol led a reas .  

3.1.5.2 TA-50 P lan t  E f f l u e n t  Mineral and Trace Metal Analyses 
Although the TA-50 p l an t  is not requi red  to meet the New Mexico 

Ground Water Standards for d ischarge  of t r e a t e d  waste,  we have compared the  
e f f l u e n t  ana lyses  with these s tandards  s ince  they may be imposed on LASL i n  
the future. 

The t o t a l  n i t r o g e n  ( a n a l y z e d  a s  NO3-, NO2-, and N H 3 ) ,  t o t a l  
dissolved sol ids  and f l u o r i d e  concent ra t ions  averaged 14851, 176%, and 126% 
r e s p e c t i v e l y  of t h e  Ground Water Standards.  

The average concent ra t ions  of c h l o r i d e ,  copper ,  cyanide,  cadmium, 
chromium, and z i n c  were a l l  less k h a n  the  S t a n d a r d s .  The cadmium , 

concent ra t ion  exceeded the  s tandard on one occasion,  reaching 140% of the 

Standard. The lead  concent ra t ion  on one occasion was 240% of the Standard. 
The a r s e n i c  and s e l e n i u m  c o n c e n t r a t i o n s  i n  t h e  t r e a t e d  was te  monthly 
canposite samples averaged 12% and 110%, r e spec t ive ly ,  of the Standards.  

3.1.5.3 TA-21-257 P l a n t  E f f l u e n t  Mineral and Trace  Metal Analyses 

The TA-21-257 t reatment  p l an t  is not required to meet New Mexico 

The fluoride concent ra t ion  averaged 295 times the  New Mexico Ground 

The cadmium, total  dissolved s o l i d s ,  t o t a l  chromium, and lead 
concent ra t ions  averaged 1850%, 8601, 600%, and 180%, r e s p e c t i v e l y ,  of the New 

Ground Water . Standards . 

Water Standards and was a s  high a s  515 times the Standard.  

Mexico Ground Water Standards.  
NH ) averaged 119 times the Standards.  

The t o t a l  n i t rogen  (analyzsd a s  NO3, NO2, and 

The average concen t r a t ions  of chloride, copper ,  mercury, and zinc 
3 

were a l l  less than the Standards.  

c 
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3.1.5.4 Methods Development 

A new vapor genera t ion  accessory f o r  Ise with the  Atomic Absorption 
( A A )  Spectrophotaneter  has been received and used to analyze samples fo r  
mercury. ?he c a l i b r a t i o n  measurements were made f o r  t he  concent ra t ion  range 

of 0.0 t o  0.02 mg/L mercury. Absorbance readings were l i n e a r  and t h e  
recovery of  mercury from t r e a t e d  waste samples spiked w i t h '  mercury was 
e s s e n t i a l l y  100%. 

Lead determinat ion using t h e  same equipment i n  which PbH4 i s  formed 
has not been successful to da te .  Modifications w i l l  be made i n  the  procedure 
t o  overcome present d i f f i c u l t i e s .  

3.1.6 Cross-Connection Control Program 

3.1.6.1 Survey and Funding S t a t u s  
B u i l d i n g  21-209 was i n s p e c t e d  and found t o  need some minor 

c o r r e c t i v e  work. 

design of  t h e  CPP funded cross-connection e l imina t ion  pro jec t .  ' 
on Wing 1 is proceeding. 

c Survey work was completed on Wing 2 of TA-3-29 t o  in su re  proper 
Design work 

3.1.6.2 Construct ion or Modification S t a t u s  
F i n a l  design was completed on t h e  cross-connection e l imina t ion  work 

within TA-43-1. The expected completion d a t e  of t h e  work w i l l  be i n  t he  
first ca lendar  qua r t e r  of 1980. 

Work c o n t i n u e d  on t h e  e l i m i n a t i o n  of c r o s s - c o n n e c t i o n s  w i t h i n  

TA-48-1. When t h i s  Lab Job is canpleted a l l  t h e  cross-connections within 
TA-48-1 w i l l  have been el iminated.  

The water supply to TA-21-257 was upgraded by t h e  i n s t a l l a t i o n  of 
backflow preventers  a t  t h e  s e r v i c e  entrance.  Minor modi f ica t ions  to the  
water system within the  f a c i l i t y  were accomplished which w i l l  improve t h e  
s a f e t y  of the  water system. 

3.1.6.3 'dater Q u a l i t y  Complaints 
No water q u a l i t y  complaints  were received during t h i s  qua r t e r .  
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3.1.6.4 Cross-Connection Prevention Training Program 
Due to the Zia strike during the c los ing  days of the  q u a r t e r ,  a 

course ( t o  be given during the first week of October) for the t r a i n i n g  and 
c e r t i f i c a t i o n  of backflow prevention device t e s t e r s  was cancel led.  The 

course has been rescheduled for  the f i r s t  week i n  December. Course 
enrollmsnt will be s u f f i c i e n t  t o  insure  t h a t  s u b s t a n t i a l  cos t  savings will be 

rea l ized  when canpared to t h e  a l t e r n a t i v e  of sending people to  Los Angeles t o  
a t tend  t h e  same course.  

3.1.7 Environmental Program A c t i v i t i e s  

3.1.7.1 Clean Water Act 
, Monitoring a c t i v i t i e s  r e l a t i n g  to our NPDES permit continued a s  

required. Canpi la t ion of the 1979 Third Quar t e r  r epor t  is scheduled for  
canple t ion  on 24 October 1979. Preliminary reports i n d i c a t e  the summary of 
nonccmpliance for t he  10 danes t i c  waste d ischarges  is as  follows: 

Flow - TSS PH Fecal Coliform BOD - - Parameter 
Number of 
Exceptions 35 3 6 2 2 

Approximately 94 analyses  and 833 flow measurements were perfomed by the Zia 
Company labora tory  i n  support  of the NPDES program. 

Preliminary r e p o r t s  i nd ica t e  the sumnary of noncanpliance for the  
104 i n d u s t r i a l  waste discharges is a s  follows: 

pH Ag TSS P Pb - Parameter 

Number of - 

Except ions  13 1 5 2  1 
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Approximately 525 ana lyses  and 136 flow neasurenents  were peTform4 by t h e  

H-7 l abora to ry  i n  s u p p o r t  o f  t h e  NPDES program. 
Progress  towards ccmpletion of ET-79 NPDES waste abatehent  p r o j e c t s  

was slowed due to the Zia s t r i k 2  and wet weather. The TA-16-540 waste 
abatenent  project is near ly  ccmplete. No more than 50% of the  ' spec ia l  FY-79 
funds will have been s p e n t  by 10 October 1979. 

The NPDES permit  for Fenton H i l l  w i l l  beccxne effective on 15 October 
1979. t h e  permit , c o n t a i n s  a monitoring program and i n d i c a t e s  t h a t  e f f l u e n t  
limits w i l l  be e s t ab l i shed  before June 1983. 

3.1.7.2 S a f e  Drinking Water Act (SDWA) 

Robert Penny (Los Alamos County) cont inues  t o  analyze samples 

s u h i t t e d  by H-5 to as su re  canpl iance with the microbio logica l  requi renents  
of the  Act. Results of  t h e  inorganic  chemical ana lyses  were submitted to  the  

s t a t e  in  the e n v i r o m e n t a l  s u r v e i l l a n c e  input  for 1978. 
The Surface Waste Water Impoundment Assessment authorized by the 

S D A  has  Seen c a p l e t &  by the S t a t e  Environmental Improvement Divis ion 
( E I D ) .  H-7 has received a copy of the report which i n d i c a t e s  t h a t  LASL is of  
less concern than many other sites i n  New Mexico. It does not appear t h a t  
any fur ther  action is necessary a t  t h i s  time. 

3.1.7.3 Toxic Substance Cont ro l  Act (TOSCA) 

This subject has been covered i n  t h e  problem sec t ion .  'de a r e  
awai t ing  a response fran the EPA. 
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3.2 ' ENVIRONVENTAL SURVEILLANCE - H-8 

3.2.1 Environmental P ro tec t ion  A c t i v i t i e s  
I 

3.2.1.1 Environmental Assessment J 

A meeting was held i n  DOE Headquarters on August 15-17 to  d i scuss  
the  add i t ions ,  updat ings,  and changes made to the  Draf t  Environmental Inpac t  
Statement (EIS) .  Group H-8 prepared d r a f t s  of d e t a i l e d  response le t ters  f o r  
a l l  o rgan iza t ions  and ind iv idua l s  who subn i t t ed  comnents on the  Draft EIS. 

These were submitted to L O  i$r review and t r a n s m i t t a l  to Headquarters.  The 
F ina l  EIS should be publishecf in October 1979. 

LASL received an i 'nvitation from Ruth C l u s e n ,  Ass i s t an t  Secre ta ry  

for Enviroment  ( E V ) ,  to  comnent on the  Draf t  EIS fo r  t he  Baca Demonstration 
Project. The Laboratory Environmental Review Committee (LERC) assigned H-8 
r e s p o n s i b i l i t y  f o r  d r a f t i n g  a proposed response. 

A t  J-1 O s  r eques t ,  an Environmental Assessment (EA) was prepared on 
p ro jec t  Aguila and approved by LERC. A recommendation was made t h a t  a 
gener ic  EA be prepared to  cover a l l  f u t u r e  experiments of t h i s  type.  

The sumnaries for the FY-81 General P lan t  Projects (GPP) candida tes  

have been c i r c u l a t e d ,  and t h e  beginning phases of the  EAs have been 
i n i t i a t e d .  

3.2.1.2 Engineering Q u a l i t y  Assurance 
Seventoen\ projects and 550 Zia work o r d e r s  were reviewed and 

appropr ia te  recomnendations were made. Reviews cons is ted  of examining T i t l e  
I engineer ing drawings and s p e c i f i c a t i o n s ,  a t t end ing  T i t l e  I1 review meetings 

t o  p r o v i d e  H-3's i n p u t  i n t o  f i n a l  d r a w i n g s ,  and s u r v e y i n g  proposed 
cons t ruc t ion  sites for possible environmental p rob lem.  E f f o r t s  cont inue 
toward developing an Erosion Control Pol icy fo r  t he  Laboratory. 

3.2.1.3 Archeology 
Char l i e  S teen ,  LASL's consul t ing  a rchaeo log i s t ,  conducted a publ ic  

tour of Nake' Muu a t  S-Site on September 16. Several  hundred people took the 

tour  and a f u t u r e  t o u r  w i l l  be scheduled for n e x t  Spring. Several  proposed 

cons t ruc t ion  sites were surveyed for a rchaeologica l  sites. Professor  James 
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H i l l  of UCLA and h i s  graduate  s t u d e n t s  descr ibed t h e i r  two-month survey o f  
a rchaeologica l  s i tes  a t  LASL i n  a LQS Alamos National Environmental Research 
Park (LA/NERP) Seqinar held August 16. 

3.2.2 Environmental Su rve i l l ance  

3.2.2.1 Atmospheric R-adioact ivi ty  
Summaries of a i r  sampling results f o r  r a d i o a c t i v i t y  a r e  shown i n  

Tables 3.4 and 3.5. No s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e rence  was observed 
between the atmospheric concent ra t ions  measured a t  perimeter and o n s i t e  

sampling l o c a t i o n s  and those  measur& i n  d i s t a n t  a reas .  This i n d i c a t e s  
Laboratory con t r ibu t ions  t o  atrnospheric r a d i o a c t i v i t y  were less than the 

local v a r i a b i l i t y  i n  background l e v e l s .  Analyses fo r  plutonium, uranium, and 

americium f o r  the second qua r t e r  a r e  incomplete and will be reported i n  the 

next qua r t e r .  

3.2.2.2 Externa l  Pene t r a t ing  Radiat ion 
A summary of  the pene t r a t ing  r a d i a t i o n  doses and r a t e s  for the first 

three calendar  q u a r t e r s  appears  i n  Table 3.6. The d a t a  i l l u s t r a t e  the wide 
range of normal va lues  due to seasonal  climatic cond i t ions  and a l so  s h o w  the 

r eg iona l  differences due to t h e  v a r i e t y  of  geologica l  condi t ions.  
The new Victoreen TLD reader  is complete except f o r  mounting one 

conver te r  board and wir ing  an i n t e r f a c e  cable. The reader can be used i n  

manual mode without these p a r t s  and was used to read t h e  t h i r d  qua r t e r  
dosimeters. 

The end of t h e  t h i r d  qua r t e r  marks a f u l l  year of BRICKNET ( s p e c i a l  
network for monitoring around LAMPF) opera t ion .  The s p e c i a l  TLD network 
monitors dose con t r ibu t ion  from LAMPF gaseous a c t i v a t i o n  products  a t  the LASL 

boundary north of LAMPF, as w e l l  as on-s i te  i n  an area approximately one 
square mile surrounding LAMPF. A complete a n a l y s i s  fo BRICKNET d a t a  w i l l  be 

made a t  the  end of the  fou r th  q u a r t e r .  
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Table 3.4 Sumnary of Atmospheric Radioactivity 

During F i r s t  Half of 1979 

Average Average Average 
Gross Gross T r i t i u m  
Alpha Beta 
( f ~ i / m 3 )  ( f ~ i / m 3 )  ( p ~ i / m 3 )  - - - S t a t  ions 

Regional (3 1 1 .221 .5  292 19 3 2 11 
Perimeter ( 11 1 1.8 22.7 304 25 4 5 12 
Onsite( 11 1 1.922.8  32230 13542  

Table 3.5 Summary of Atmospheric Concentrations During F i r s t  Quarter of 1979 

Average Average Average 
Pu-239 AM-2 4 1 U 

I 

Regional (3 ) 6.3 k5.9 -3.4 26.7 90 2 10 

8.8 213 0.0 21.7 91 2102 - Perimeter ( 11 1 
Onsi te (  1 1 1 23 279 6 .8231  95 2 9 6  

3.2.2.3 Water, S o i l ,  and Sediment Monitoring 
Collection of water, soil ,  and sediment samples for  the rout ine 

moni tor ing  program f o r  t h e  second h a l f  of 1979 has been completed.  
Analytical results fo r  the  f i r s t  half  have been p a r t i a l l y  completed and w i l l  
be reported i n  a l a t e r  period. The maximum values for  238Pu and 2 3 9 ~  i n  
water a r e  shown i n  Table 3.6. 
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Table 3.6 Sumnary of Penet ra t ing  Radiation Doses 
During the  F i r s t  Three Q u a r t e r s  of CY-79 

Location 1 s t  Quarter 2nd Quarter 3rd Quarter 
Av dose rate dose since 1 Jan Av dose r a t e  dose since 1 Jan. Av dose r a t e  dose s i n c e  1 J a n .  
(IJ rem/h) (mrem) (prem/h) (mrem) (p rem/h) (mrem) 

Perimeter (1  2) 
High  15.1 33.3 15.7 68.7 12.5 93.0 
Average 12.9 28.5 12.7 57.1 14.7 89 .3  
Low 11.2 24.8 9.4 46.0 I 11.1 70.3 
- 

c I Regional ( 3 )  
ul High 12.3 27.1 

25.0 Average 11.3 
Low 10.8 23.9 

1 
7.8 
7.1 
6.6 

44.6 
41 .O 
38.9 

11 .o 68.6 
10.3 63.4 
9.0 58.5 

On-Site (16)  
H i g h  
Average 
Low 

. -  

32.6 72.0 
15.0 13.1 
10.5 

24.1 126.4 
10 7 57.2 
9.4 44.5 

33.7 
17.8 
13.2 

200.0 
96.1 
73.3 



Table 3.7 Plutonium i n  Routine Water Samples ' 

I 

No. of 
Analyses 

Regional (6 1 
Per irne t er  4 
Water Supply 3 (21) 
None f f 1 uent Areas 

(9n S i t e )  8 
Eff luent  Areas 

Ac id-Pueblo 7 
DP-Los Alamos 8 
Sandia 3 
Mor tandad 8 

Max i m u m  Value ( pCi/ L) 

238Pu 239Pu 
-- -- 

0.002k 0.016 0.041 2 0.019 

0.002k 0.013 0.003 20.914 

0.010 0.030 0.020 20.033 

0.010 f 0.020 0.500 20.070 

0.110k0.040 0.640 20.090 

0.070 k 0.030 0.010 k0.020 

4.02 20.17 0.780 20.060 

Analysis  from t h e  e f f l u e n t  a r eas  contain t r a c e s  of plutonium. The remainder 
of t h e  concent ra t ions  were below l i m i t s  of de t ec t ion .  

Analyt ical  r e s u l t s  of snow melt runoff i n  so lu t ion  i n  e i g h t  canyons 
have been canpleted.  Maximum concent ra t ions  a r e  shown i n  Table 3.8. 
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Table 3.8 Plutonium i n  Runoff Water Samples 

Canyon 
Rendija (Control)  
Guaje (Control)  
Nonef f l u e n t  Areas 

P a j a r i t o  a t  SR-4 
Water a t  SR -4 
Ancho a t  SR-4 

Eff luent  Areas 

Pueblo a t  SR-4 
Los Alarnos a t  SR-4 
Los Alarnos a t  Totavi 

No. of 

Analysis 
3 
9 

11 
1; 8 
I 

2 6  
r 

3 

4 
12 
10 

238Pu 239Pu 
-0.0092 0.0 14 -0.00720.0 15 

0.020+0.020 0.025'0.019 

0.020Hl.030 0.100+0.200 

0.027 i-o.018 0 . 0 3 3 a .  018 
0.930 a. 050 0.050 %. 070 

0.010 a. 020 0.600 3 .090  
0.030 a. 040 0.050 io. 050 
0.011 a 0 1 4  0.050+0.190 

Los Alarnos a t  RG 8 0.020+0.120 0.100+0.300 

Mort and ad 4 1.560k0.130 0.530 %. 060 

-------c-------_-------~----------- 

Concentrations of plutonium above background occurred i n  snowmelt 

runoff i n  Pueblo and Mortandad Canyon. Runoff i n  Pueblo reached the  Rio 
Grande, but  was d i l u t e d  so t h a t  concentrat ions were above the  l i m i t s  of 

de t ec t ion  a t  Totavi and a t  the  Rio Grande. All runoff i n  Mortandad 

i n f i l t r a t e d  t h e  alluvium within t h e  LASL boundary. A spec ia l  set of sediment 
samples 
Bridge , 
samples 

3.2.2.4 

were co l l ec t ed  i n  the Rio Grande i n  White Rock Canyon a t  O t o w i  
and a t  Sandia,  P a j a r i t o ,  Ancho, and F r i j o l e s  Canyons. Control 
{ere taken at Embudo and Chamita. 

E f f l u e n t  Monitoring 

Routine monitoring of t he  Health Research Laboratory (HRL) l i qu id  
e f f l u e n t  showed no ananal ies  fo r  the  sampling period Apri l  26; 1979 through 
J u l y  14, 1979 (see Table 3.9). 

r 
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Table 3.9 Sampling Results of HRL Liquid Ef f luen t  

Rad ioac t iv i ty  i n  HRL Liquid E f f l u e n t  
* 

Week 
Ending 
4/26/79 
5/ 10179 
5/24/79 
5 107 179 
6/2.1/79 
7/05/79 
711 4/79 

Analysis** 

Gross-Alpha Gross-Seta T r i t i u m  Volume 
(lo-' C l / m l )  (lo-' C l / m l )  C l / m l )  (lo3 gal/wk) 

2.5 2 1.0 6.5 - + 1.0 0.3 2 0.3 581 
6.4 + 1.0 0.2 - + 0.3 528 

0.4 + 0.8 10.7 - + 1.4 1.5 - + 0.3 50 1 

3.1 + 0.9 10.7 - + 1.3 2.5 - + 0.3 527 
2.0 + 0.7 6.1 - + Oi9 2.9 2 0.3 287 

2.1 - + 0.9 - 
1.6 - + 0.9 8.2 - + 1.2 1.4 - + 0.3 722 

2.2 - + 1.0 10.5 - + 1.4 2.7 2 0.3 475 

*** CG 700 200 3000 . - 
( Po-21 0, SOL ) (1 -1 25, SOL 

* 
Average r a d i o a c t i v i t y  background levels of Los Alamos water 
supp l i e s  for gross-alpha, gross-beta ,  and t r i t i u m  a r e  near 
or below minimum detectable l i m i t s  .- 

** 
A l l  ana lyses  done on weekly, p ropor t iona l ,  composite samples. 

*** 
Most r e s t r i c t i v e  Concentration Guide values  frcm D O M  0524 
(Annex A)  of t hose  rad ionucl ides  a r e  used a t  HRL. Para- 
phrasing,  ' 'Eff luents  may be discharged to publ ic  s a n i t a r y  
sewage systems provided t h e  q u a n t i t y  of r a d i o a c t i v i t y  
re leased  i n  any one month, if d i l u t e d  by t h e  average monthly 
q u a n t i t y  of water re leased  by t h e  i n s t a l l a t i o n ,  w i l l  not 
result i n  an average concent ra t ion  exceeding the  CG in  Annex 
A ,  T a b l e  11, Column 2 ( c o n c e n t r a t i o n s  of wa te r  above 
background and i n  an uncontrol led area).' '  
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Several  sets of water ,  sediment, and t r a n s p i r a t e  samples from t h e  
canyon below LAMPF have been analyzed f o r .  beryllium-7, sodium-22, and 

t r i t i u m .  Vegetation samples have been analyzed for t o t a l  g a m a  m i s s i o n s .  
me results of t hese  analyses  i n d i c a t e  t h a t  r ad ioac t ive  contamination is 
l imi t ed  t o  t h a t  port ion of  t he  canyon i n t o  which the  water pene t ra tes .  No 
r a d i o a c t i v i t y  is evident  below t h e  p o i n t  he re  t h e  e f f l u e n t  stream s inks  i n t o  
the  alluvium. Trees growing along t h e  stream d i sp lay  sane s i g n s  of uptake of  
r ad ioac t ive  ma te r i a l s .  Monitoring of t h i s  canyon w i l l  cont inue.  

3.2.2.5 Nonradioactive Emissions 
Severa l  problems have a r i s e n  i n  connection with t h e  s i l v e r  ana lyses  

of t h e  samples co l l ec t ed  from t h e  canyon behind TA-16-222. Work is underway 

t o  f ind  an adequate a n a l y t i c a l  procedure. Work t o  da t e  i n d i c a t e s  t h a t  s i l v e r  

l e v e l s  in  the  canyon i m e d i a t e l y  below t h e  photographic l a b  a r e  q u i t e  high. 
There is some ind ica t ion  t h a t  t h e  e f f l u e n t  stream is now leaching s i l v e r  out 
of the highly contaminated sediments,  s ince  t h e  silver l e v e l s  i n  t h e  e f f l u e n t  
stream have been reduced by passing it through ion exchange columns. Soil 
column s t u d i e s  using s i l v e r  t r a c e r  i n d i c a t e  t h a t  t he  soi l  i n  the  canyon has  a 
very h i s h  silver adsorp t ive  capac i ty .  Soil column experiments and seed 

g e r m i n a t i o n  e x p e r i m e n t s  u s i n g  v a r i o u s  s i l v e r  species are underway t o  
a s c e r t a i n  bhether  t h e  behavior and t o x i c i t y  of var ious  spec ie s  d i f f e r .  

A cmprehens ive  set of so i l  and vegeta t ion  samples from the  Sigma 
Mesa a rea  has  been co l l ec t ed  and submitted for ex tens ive  ana lys i s .  These 

samples w i l l  provide background d a t a  should an environmental assessment of 
t h e  Sigma Mesa geothermal p r o j e c t  ever be necessary.  

The return of the  ques t ionna i r e s  concerning chemical usage and 

losses is nea r ly  complete. The ques t ionna i r e s  w i l l  be tabula ted  i n  t h e  near 
f u t u r e  to determine which chemicals LASL should be r e g i s t e r e d  with t h e  s t a t e  
a s  an emissions source. 

Fur ther  work on Fenton H i l l  d i scharge  s t u d i e s ,  Mortandad Canyon 

nonradioact ive po l lu t ion  s t u d i e s ,  and the  greenhouse s tudy using Fenton H i l l  
and TA-50 e f f l u e n t s  is awaiting sample ana lys i s .  Work is still underway on 
the  honey a n a l y s i s  problem. A Parr  bomb has been ordered and should be Of 

some value i n  a t t ack ing  t h i s  problem a s  well a s  t h e  problem of t o t a l  f l u o r i d e  
a n a l y s i s  fo r  s o i l s  and vegeta t ion .  Boron ana lyses  s t i l l  a r e  awai t ing r e p a i r  
of t h e  necessary apparatus  a t  t h e  Cknega r e a c t o r .  
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3.2.2.6 Emergency Response A c t i v i t i e s  

On September 17, 1979 t h e r e  was a f i r e  i n  a dumpster a t  TA-33 t h a t  
contained 0.1uCi of t r i t i a t e d  waste. H-8 provided d i spe r s ion  da ta  and 
co l l ec t ed  freeze-out and r o u t i n e  a i r -ne t  samples f o r  t r i t i a t e d  water. The 

freeze-out sanple  d a t a  a r e  being analyzed. The- a i r -ne t  samples (TA-33 and , 

Ancho Canyon) ind ica ted  normal background concent ra t ions  of t r i t i a t e d  water. 

3.2.2.7 Foods tuf fs  

T h i r t y  foods tuf f  samples have been co l l ec t ed  a s  p a r t  of t h e  rou t ine  
environmental su rve i l l ance  .program. Water has been removed for  t r i t i u m  
a n a l y s i s  

chemical 

3.2.3 

3.2.3.1 

Monument 

and t h e  samples have. been dr ied  i n  prepara t ion  for r ad io log ica l  

ana lys i s .  

Environmental Support  Programs 

Hydrologic and Geologic S t u d i e s  
Hydrologic d a t a  co l l ec t ed  i n  cooperat ion with Bandelier National 
has been tabula ted  and a rough d r a f t  r e p o r t  has  been prepared. The 

report d e a l s  with t h e  chemical q u a l i t y  of su r face  water and su r face  water 

runoff  p r i o r  to and after t h e  La Mesa f i r e  of June 1977 i n  t he  monument. A 
d r a f t  e n t i t l e d  "Water Qual i ty  i n  t h e  V i c i n i t y  of Fenton H i l l  S i t e ,  1978'' was 
canpleted and s e n t  o u t  for t echn ica l  review. 

S tud ie s  on t r i t i u m  d i spe r s ion  i n  t h e  shallow aqu i fe r  i n  Mortandad 
Canyon and tritium t r a n s p i r a t i o n  through Ponderosa Pines  has  continued. The 
d i spe r s ion  of n i t r a t e s  and f l u r o i d e s ,  a s tudy  i n  cooperat ion with Group H-7, 
has also continued i n  DP-Los Alamos Canyon. 

The pump f o r  well DT-1'3 which was set -1110 f t .  has  a r r i v e d ,  and t h e  
concrete formulation canpleted.  The pump is to be set by t h e  con t r ac to r  i n  
October . 

3.2.3.2 Water Supply 
Water supply d a t a  f'rm January-4ugust 1979 has been tabula ted .  The 

production f o r  t h e  e i g h t  months was 191 x 10 g a l . ,  a continued d e c l i n e  
s t a r t i n g  i n  1976 when production was 128 x lo7 g a l .  me dec l ine  i n  
production is due to reduced demand. 

I 

7 
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3.2.3.3 Fenton H i l l  Geothermal Project Support  

Five explora tory  t es t  holes were d r i l l e d  a t  TA-57 (Fenton H i l l )  f o r  
ENS-2. The holes  were d r i l l e d  to determine t h e  top  of the  t u f f  fo r  

, foundat ion  design f o r  a tower to be b u i l t  a t  t h e  well heads of GT-2 and EE-1. 
The t u f f  contac t  was about 7 t o  8 f t  a t  GT-2, and about 2 t o  3 f t  a t  EE-1. 
A t  GT-2, t h e  well head excavation for blowout preventer  during d r i l l i n g  
ope ra t ions  was set  i n t o  the  t u f f .  Leakage from e x i s t i n g  piping i n  t he  well 
has formed a wet area  and w i l l  have to  be excavated with a backhoe p r i o r  to  
design. 

Seven test ho le s  ranging i n  depth from 17 t o  42 f t  were d r i l l ed  

no r theas t  of TA-57, i n  t he  v i c i n i t y  of the  proposed s i te  for a 5.0 x 10 ga l .  

s t o r a g e  r e s e r v o i r .  Five of t h e  ho le s  encountered a w e t  s i l t y  c l ay ,  which 
ranged i n  th ickness  from 6 t o  20 f t .  The moisture  of t h e  s i l t y  c lay  ranged 
from 25 t o  45% by volme as determined by neutron logging of t h e  hole. Most 
of the  holes  had bridged and could not be logged to the  e n t i r e  depth. A s  t h e  

zone may p resen t  problems during excavation for t h e  r e s e r v o i r ,  and effect t h e  
r e s e r v o i r  s t a b i l i t y ,  t h e  loca t ion  fo r  t he  r e s e r v o i r  hag been t e n t a t i v e l y  

6 

moved west of t h e  site. 
I 

Three instrument holes for seismic packages were d r i l l e d  s i x  inches 

in  diameter ,  and from 35 t o  95 f t  i n  depth fo r  (3-2. The ho le s ,  located west 
of TA-57 on School House Mesa and Thompson Ridge, were cased with 4-in. 
p l a s t i c  pipe. Two shot  ho les  for c a l i b r a t i o n  of t h e  seismic packages were 
d r i l l e d  i n  t h e  compound a t  TA-57 t o  a d e p t h  o f  abou t  95 f t .  

I 

3.2.3.4 Emergency Response Van 

The emergency response van i n t e r i o r  has  been s t r ipped ;  two r a d i o s  
have been i n s t a l l e d ,  an a u x i l i a r y  gaso l ine  tank was designed and f a b r i c a t e d ,  
and i n s t a l l a t i o n  p lans  for t h e  roof support ' system and motor genera tor  system 
a r e  canple te .  

3.2.3.5 Environmental Issues 
A manual is being prepared to  provide t h e  l a t e s t  f a c t u a l  information 

on p o t e n t i a l  envi r -onmenta l  i s sues  c o n c e r n i n g  L a b o r a t o r y  o p e r a t i o n s .  
Approximately 20 issues were i d e n t i f i e d .  Draf t  summary s h e e t s  on each issue 
have been prepared and s e n t  to PUB fo r  review. 

i 
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3.2.4 Meteorological Support  Activities 
Ef for t  d u r i n g  t h e  p a s t  q u a r t e r  c e n t e r e d  on f i n a l i z i n g  t h e  

Occupational Health Laboratory (%I-1) meteorological  tower i n s t a l l a t i o n .  The 
documentation of the i n s t a l l a t i o n  has  begun with the c m p l e t i o n  of the  
schematic diagrams of t he  microprocessor d a t a  system. The da ta  system was 
enhanced- so t h a t  it can be programmed to provide real- t ime in t e r roga t ion  
c a p a b i l i t y  for remote tower i n s t a l l a t i o n s .  The sof tware fo r  processing 
d i g i t a l  cassette d a t a  records to  both graphica l  and t abu la r  summaries is 
almost canpleted. I n  an t ic iGat ion  of the possible r e fu rb i sh ing  of the TA-50 
meteorological  tower, a newd l igh tn ing  p ro tec t ion  system was designed and 
forwarded to  Engineering foro a c o s t  es t imate .  

i? 

r 
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SECTION 1. 

HEALTH WORKSRS 

I 

OCCUPATIONAL MEDICINE - H-2 

1.1 GENERAL 

Excel lent  progress  was experienced i n  the computer s ec t ion  of H-2 

again t h i s  quar te r .  
An i n t e r v a l  medical h i s t o r y  ques t ionnai re  was wr i t t en  and w i l l  be 

implemented on January 4, 1980. I f  a pa t e in t  has taken the  general  h i s to ry  
ques t ionna i r e ,  he now w i l l  automatical ly  be given the shor t e r  and less 

d e t a i l e d  ques t ionnai re .  
A general  information ques t ionnai re  has  been added t o  the h i s t o r i e s .  

This  ques t ionnai re  is administered t o  persons not on the da ta  base. S e v e r a l  
changes i n  procedure have been implemented that should keep the  data base 

accura te  and deac t iva t e  employee records as required.  Updating of t he  
1 

p a t i e n t ' s  p r o f i l e  is a l s o  being accomplished. 

A program is being developed t o  allow the nurses  t o  en te r  c e r t a i n  
p a t i e n t  l o g s  from s i c k  c a l l  so the  computer can p r i n t  t h e  d a i l y  repor t  fo r  
H-2. 

Future p lans  s t i l l  include obta in ing  a new 9-track tape d r i v e  and 

conver t ins  to DSM-11. 
X-ray f i l m  developer,  purchased t h i s  qua r t e r ,  has cut  down on t h e  

deve lop iw  time from 3 minutes t o  90 seconds. 

1 -2  MEDICAL SERVICES 

There were no major medical i nc iden t s  during t h i s  quar te r .  Medical 
s e rv i ces  provided during t h i s  quar te r  are l i s t e d  i n  the following t ab le s .  

i 
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Table  1.1 Employee Medical Serv ices  

Pre-employmen t * - I n i t i a l  V i s i t  

- Physicians Examinat ion 
Pe r iod ic  

- I n i t i a l  V i s i t  

- Physicians Examination 
Terminat ion 

- I n i t i a l  Visit 

- Physicians Examination 
Special Examinat i ons  

- Laser, Beryllium, FAA, 

Return t o  work, e tc .  

I n d u s t r i a l  Nonindustr ia l  
LASL 

198 4 

192 1 

132 66 

165 77 

45 1 

101 1 

37 4 24 110 3 43 
I 

Other Contractor Examinations -- -- -- . -- -- -- 
Specia l  Procedure & Diasnos t ic  Test 522 17 101 327 -- 24 

Miscellaneous Visits -- -- -- -- -- -- 
Sick Call Visit 332 9 175 1743 5 31 

I 

Follow-up V i s i t  22 1 5 98 ' 163 3 43 

* 
. Quest ionnai re  and l a b  work 



Table 1.2 Employee Counseling Program 

New Cases - Summarv 
Opened (Personal  Contact) 
Discussed wi th  Supervisor 

(No Personal Contact)  

Cases ODened - Detailed bv 
ADDarent Problem 

Alcohol/Other Drugs 
Mar i t al/Family 
Mental/Emotional 
Other 

Cases OD ened - Deta i led  bv 
Referral Source 

Supervisor  
Self 
Medical 

SuDervisor Consult a n t s  

Communitv Resource. Contactg 

Case Conferences 
Employee 
Family 

EmDlovee P resen ta t ion3  
Number Present  

To ta l  Number of E m D l O V e c  

LASI, 

78 

' 8  

12 
25 
20 
32 

18 
62 

3 

45 

16 

29 2 
35 

4 
151 

370 

Tota l  

90 

8 

15 
28 
21 
34 

22 
66 

4 

48 

16 

323 
36 

4 
151 

41 3 
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SECTION 2. 

HEALTH A N D  SAFETY IN WORK PLACES 

2.1 HEALTH PHYSICS - H-1 
2.1.1 P ro tec t ion  o f  Workers 

2.1.1.1 Survev and & iden t 9 

An Albuquerque Operations Off ice  ( A L O )  survey of LASL's hea l th  

physics program at the  Nevada Test S i t e  (NTS) was conducted during the week 

of December 3- No d e f i c i e n c i e s  were noted and no recommendations were made. 
No new or  s i g n i f i c a n t l y  changed Department of Energy (DOE) Orders having 
h e a l t h  physics impact were received. 

Nineteen r a d i a t i o n  inc iden t s  were inves t iga ted  by Group H-1 s t a f f .  

One of the inc iden t s  which involved the  release of ac t iva t ed  s o i l  from a 
r a b b i t  system at  the Omega West Reactor was inves t iga ted  by a formal 

inves t iga t ion  comnit tee. No personnel exposures i n  excess of appl icable  DOE 

r a d i a t i o n  p ro tec t ion  s tandards  r e su l t ed  fron these inc idents .  

2.1.1.2 Tra i n i n q  
I 

A v a r i e t y  of hea l th  physics t r a i n i n g  programs were conducted f o r  

hea l th  physics  personnel and o the r  Laboratory and Zia employees. The LASL 
Short  Course f o r  Radiation Safe ty  was presented i n  December t o  39 Laboratory 

employees. Approximately 75 new Laboratory employees were given a 15-minute 
o r i e n t a t i o n  on hea l th  physics. A l l  new h i res  continued t o  rece ive  a hsndout 

e n t i t l e d  llRadiation Pro tec t ion  Information f o r  LASL Employees" and view 3 . 

video s l i d e  program on Hes l th ,  Safe ty  and Environment. A t o t a l  of 193 LASL 

employees received a r a d i a t i o n  sa fe ty  indoc t r ina t ion  as part of LASL'S 

Employee Health Physics  Check L i s t  procedure. Each LASL new h i r e  and 
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t r ans fe r r ed  employee who starts work i n  a group havins  r ad ia t ion  a c t i v i t i e s  
received t h i s  i ndoc t r ina t ion .  

Approximately 10 h e a l t h  p ro tec t ion  technic ians  have completed a 
Nineteen Bureku of Radio los ica l  +part  video tape course i n  nuclear  physics. 

Health video tapes  were reviewed and added t o  the H-Division video tape 
l i b r a r y .  

Design was f i n a l i z e d  f o r  t he  x-ray surveyor t r a i n i n g  course f o r  H-1 

technicians.  The course-wil l  cons is t  of approximately 19 hours of  classroom 
l e c t u r e  and d iscuss ion ,  demonstrations,  snd wr i t t en  tests. The course w i l l  

be followed by on-the-job t r a i n i n g  ( O J T ) ,  the amount of  which w i l l  be 

determined on an ind iv idua l  case-by-case basis. The course w i l l  be given f o r  

t h e  f i r s t  time d u r i n s  t h e  p e r i o d  Janua ry  14-24, 1980. The c o u r s e  
P a r t i c i p a n t s  w i l l  l e a r n  how t o  survey i n d u s t r i a l  and a n a l y t i c a l  x-ray 

equipnent using the LASL X-Ray Survey Manual. A v ideo tape  was w r i t t e n  On 
i n d u s t r i a l  x-ray safe ty .  It is  hoped tha t  a video tape  on t h i s  subjec t  can 
be produced next year  w i t h  PUB-4's  a s s i s t ance .  I n  the in te r im,  the  S c r i p t  
w i l l  be used as a handout f o r  i n d u s t r i a l  x-ray worker t r a i n i n g .  

1 

2.1.1.3 Radiat ion Sa fe tv  Reviews 
New and modified f a c i l i t y  r a d i a t i o n  s a f e t y  design reviews and s a f e t y  

ana lys i s  support continued. An A50 ope ra t iona l  s a f e t y  team showed the  Weapon 
Neutron Research (WNR)  f a c i l i t y  t o  be ope ra t iona l  and f i n a l  c e r t i f i c a t i o n  is 

expected soon. Operations at the WNR are cont inuing.  A preopera t iona l  
survey of t he  Laser Fusion Laboratory (Hel ios)  was conducted by a team from 

ALO. A list of items t h a t  must be f ixed before  f i n a l  c e r t i f i c a t i o n  was 

generated as a r e s u l t  of the survey. No o f f i c i a l  n o t i f i c a t i o n  from ALO has  

been received but a l l  known items are being addressed by appropr ia te  LA% 

groups. Operations of t h e  f a c i l i t y  are coninuing as d i r ec t ed  by ALO. 

Several  meetings were he ld  t o  d iscuss  s i t i n g ,  design c r i t e r i a ,  and f a c i l i t y  
requirements f o r  a new Enriched Uranium Processing Replacement F a c i l i t y .  In  

the absence of DOE design c r i t e r i a ,  Group H-1 made recornendat ions i n  t h e  

a rea  of h e a l t h  phys ics .  A review of t h e  Target Fabr ica t ion  F a c i l i t y  design 

cr i ter ia  revealed the need fo r  a c l a r i f i c a t i o n  of the design c r i t e r i a  f o r  
t r i t i u m  f a c i l i t i e s  and a d e f i n i t i o n  of when a f a c i l i t y  is a t r i t i u m  f a c i l i t y .  

I 

Group H-1 recornendations are being incorporated in  t h e  design c r i te r ia .  
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Twenty-f ive Q u a l i t y  Assurance  ( Q A )  d e s i g n  r ev iew r e c o r d s  were 
processed t h i s  qua r t e r .  Although a larse number of comments were made on 

these reviews, a l l  problems were resolved. 
A t o t a l  of 143 Standard Operating Procedures (SOP) f o r  r a d i a t i o n  

sa fe ty  were reviewed and updated. X-ray SOPS were reviewed f o r  Group WX-3 
and LASL Securi ty .  

T h i s  qua r t e r  saw t h e  formation of the LASL Safe ty  Analysis Document 

Review Committee (SADREC). The c o m i t t e e  c o n s i s t s  of H-1, 3 ,  5,  8 ,  and ENG-1 

personnel. Upon r e v i a 3  of  the proposed schedule f o r  preparing sa fe ty  

a n a l y s i s  documents f o r  L&St f a c i l i t i e s ,  SADREC is r e c o m e n d i w  some chang,.es. 
The draf t  of "Guide fo: Preparing Safety Analysis Documents" is undergoins 

i 

I 

r ev i s ion  as suggested by SADREC t o  reflect  the la tes t  ideas  from ALO 

concerning the i r  requirements f o r  conten ts  and format. SADREC has begun 
looking at most LASL f a c i l i t i e s  t o  determine i f  they represent  low, moderate, 
o r  high p o t e n t i a l  hazards.  Safety remarks w i l l  be prepared f o r  those 

fac i l i t i es  i n  the  low p o t e n t i a l  hazard category s ta t ing why they are low 

hazard f a c i l t i e s .  Safe ty  analyses  w i l l  be done f o r  f a c i l i t i e s  i n  the 

moderate or  high ca tegor ies .  This  work is a followup of the ear l ier  cursory 
work done t h i s  p a s t  summer. 

The Safety Analysis Document (SAD) f o r  t h e  TA-3-164 enriched uranium 

s torage  f a c i l i t y  is being r ewr i t t en  t o  r e f l e c t  the ALO requirement f o r  s a fe ty  
a n a l y s i s  as Opposed t o  e a r l i e r  requirements and format. 

2.1.1.4 Monitorinq Externa l  ExDosure 
Whole body exposure r e s u l t s  are summarized i n  Table 2.1. These 

r e s u l t s  include whole body exposures from i n t e r n a l  t r i t i u m  as well as f i l m  

and TLD badge r e s u l t s .  
Termination r e p o r t s  through June 1979 t o t a l e d  836 w i t h  267 having 

p o s i t i v e  
' cont inue-  

maintain 

r a d i a t i o n  doses, A l l  exposures t ha t  exceed 0.41 rem pe r  month 
t o  be inves t iga ted  alon3 wi th  many lesser exposures i n  an e f f o r t  t o  

exposures as low as p rac t i cab le  (ALAP)  . 
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Table 2.1 Whole Body Exposure Summary f o r  1979 

Highest Ind iv idua l  Accumulated Dose (rem) 
Tota l  LASL Accumulated Dose (man-rem) 
Number. of LASL Persons Badges 

( o r  sampled tritium) 

Number with Zero Dose 

1979 t h r u  November 

12.69* 

,292.19 

4460. 
,2915. 

...................... 
*Thi s  exposure was from an acc identa l  tritium exposure inc ident  

reported last quar te r .  

2.1.1.5 Monitorina f o r  I n t e r n a l  DeDo s i t i o n  of Radionucl i d e s  

The r e s u l t s  of plutonium body burden c a l c u l a t i o n s ,  i n  v ivo  body 
measurements, and americium-plutonium wound counts a r e  summarized i n  Table 

2.2. The l e v e l s  r equ i r ing  l o c a l  review i n  Table 2.2 d i f f e r  f o r  t h e  three 

'i 

monitoring methods. 

I 

-1  1- 



Tab le  2.2 I n t e r n a l  Exposure Monitoring During Sept-Dec 1979 

Number Exceeding Tota l  Persons 
MonitorinQ Methods [.eve1 f o r  Local Review Monitored 

Pu Body-Burden Calcula t ions  3* 6 02 

I n  Vivo Measurements 1 ** 322 

17 Am-Pu Wound Count 1 *** 

* A s  a r e s u l t  of two u r ine  samples a f te r  a s u r 3 i c a l l y  excised wound 
(discussed last  q u a r t e r ) ,  t he  calculated body burden fo r  t h i s  

ind iv idua l  is 3.45 nCi. 
**This i nv id idua l  has been employed i n  Pu ana lys i s  work s ince  1947. 

The last previous in-vivo measurement made i n  1975 was incapable of 

d e t e c t i n g  t h e  l e v e l  mesured a t  t h i s  time. Three separa te  

measurements were made dur in3  t h i s  qua r t e r  and ind ica ted  7 nCi Of 

239Pu amount measured is below the  minimum detectable l e v e l  f o r  a 

s i n g l e  count. Detection of t h i s  amount is poss id le  only by 

mul t ip l e  measurements. 

***Prior t o  decontamination e f f o r t s ,  3.2 nCi of 241Am was measured a t  

t h e  wound s i te .  After cleaning the  wound s i te  under medical 
supervison,  the a c t i v i t y  a t  the wound s i t e  was reduced t o  0.9 nCi, 
below the  l o c a l  review l eve l .  
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For p l u t o n i m  body burden c a l c u l a t i o n s ,  2 nCi uptake is  the l e v e l  
fo r  l o c a l  review unless  the ca lcu la ted  uptake is a r e s u l t  of one of t h e  

following f ac to r s :  (1)  a long-time i n t e r v a l  (u sua l ly  exceeding 6 months) 
between u r ine  samples which only s l i g h t l y  exceed the de t ec t ion  leve l ;  (2) a 

reeva lus t ion  of u r ine  da t a ,  o r  a reassessment of p o t e n t i a l  accident  da t e s  of  
a previously known body burden; o r  ( 3 )  a suspected contaminated u r ine  sample 

( w i t h  follow-up sample requested) .  A l l  o f  the ca l cu la t ed  uptakes i n  t h e  

above t a b l e  involved one of these f a c t o r s .  

For i n  vivo measurements of plutonium chest burdens, t he  cur ren t  
minimum detectable l e v e l s  d i f fe r  fo r  d i f f e r e n t  isotopes--10 nCi f o r  238Pu and 
21 nCi f o r  239Pu. Both of t h e  values  are the cu r ren t  minimum de tec t ab le  

24 1 l eve l s .  For A!n chest burdens and f o r  body burdens of gamma emitters, t he  

l o c a l  review l e v e l  is i n  excess of 10% of the  al lowable burden. For 
americium or  plutonium wound counts ,  the  review l e v e l  is  2 nCi. 

2.1-2' SDecial S tud ie s  and DeVelODment Pro. i ec t s  ' 

Several  s p e c i a l  s t u d i e s  and developsent p r o j e c t s  were continued i n  

a )  A S i ( L i )  d e t e c t o r  is used t o  q u a n t i f y  2 4 1 A m  and Pu i n  
contaminated wounds. The in t e r f e rence  caused by 241Am on the determinat ion 
of Pu i n  a wound has been invest igated.  It was determined t h a t  241Am present  
i n  a wound at the l e v e l  of l o c a l  review ( 2  nCi) would mask no more than 1.7 

n c i  of 2 3 9 ~ u .  

support  of the  Laboratory 's  programmatic and hea l th  physics  program. 

b)  Our c r i t i c a l i t y  dosimetry procedures using the LASL c r i t i c a l i t y  
dosimeters (LASLCD) and passive neutron d e t e c t o r s  (PND) were tested w i t h  a 
scheduled Godivs I V  burs t  i n  mid Decenber. The experiment a l s o  served as a 

t r a i n i n 3  exerc ise  f o r  two of our hea l th  p ro tec t ion  technic ians .  Act ivat ion 
c h a r a c t e r i s t i c s  of the  TLD badge were a l s o  s t u d i e s .  
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c) Continuing work on the TLD bad3e system included the fol lowins:  
( 1 )  converting Zia employees from the .f i lm badge t o  t h e  TLD badge; ( 2 )  a 

s tudy of  t h e  effect  of  heat  from a ca r  dashborad (dur in3  the  summer) on t h e  

TLD badge, which indicated up t o  a 30% l o s s  of recorded exposure over a 

30-day period; and ( 3 )  a study of TLD badge u s q e  a t  TA-55 f o r  neutron 
exposures, which ind ica ted  t h t  the  noncadmium type TLD badge would be more 
appropr ia te  f o r  use at TA-55 because of i t s  increased s e n s i t i v i t y  t o  albedo 
neutrons.  

d)  Documentat ion h a s  been completed on t h e  u s e  o f  v i s i t o r  
dosimetry badges at LASL from Februry 1945 t o  da t e  (November 1979). It 

o u t l i n e s  the var ious  methods used by H-1 i n  t h e  handling of exposure 

i n f o r m a t i o n  d e r i v e d  from v i s i t o r  badges worn by o n - s i t e  and o f f - s i t e  
personnel . 

e) An information sheet e n t i t l e d  "About Your I n  Vivo Count" has 

been prepared and is c u r r e n t l y  being d i s t r i b u t e d  t o  persons who are required 
t o  have an i n  vivo count t o  determine i n t e r n a l  contamination. A procedure 

was i n s t i t u t e d  t o  provide w r i t t e n  not ice  t o  a l l  LASL employees informins them 

of the r e s u l t s  of their  in-vivo measurements. 

f )  A llwire-walledll Kanne chamber was f ab r i ca t ed  i n  an attempt t o  
reduce problems of background buildup from t r i t i u m  contamination. It has  

proved very successfu l  i n  s e rv i ce ,  w i t h  no observable increase  i n  background 
w i t h  the passage of over 100 C i  of t r i t i u m  through the chamber (while a 

conventional Kanne chamber in  se rv i ce  w i t h  i t  has developed a s u b s t a n t i a l  
background). 

g) A po r t ab le  multichannel analyzer  (MCA) has been developed and 
fabricated i n  the  Health Phys ics  Group. Th i s  MCA is  25 x 14  x 21 cm and 
weighs 4-2 kg including the rechargeable b a t t e r y  and high vol tage (4000 V) 

6 
power supp ly .  S i g n i f i c a n t  f e a t u r e s  i n c l u d e s  1024 c h a n n e l s  w i t h  10 

c o u n t / c h a n n e l  c a p a c i t y ,  v i s u a l  d i s p l a y ,  c a s s e t t e  tape  r e c o r d e r ,  and 

microprocessor cont ro l led .  In tense  i n t e r e s t  i n  the MCA has  come fron many 
or3aniza t ions  i n  t h i s  country and overseas.  

h )  The program, P A T H F I N D E R ,  was u s e d  t o  produce  p o p u l a t i o n  
d i s t r i b u t i o n s  f r o  TA-21, TA-50, and TA-54. The program, - D A C R I N ,  ca lcu la ted  
inha la t ion  doses t o  seve ra l  o q a n s ,  whole body, bone, lung, l i v e r ,  and G I  

track, from the in take  of 1 C i  of i so topes ,  Sr-90, CS-137, Pu-238, Pu-239, 
and Am-241, The r e s u l t s  of these  c a l c u l a t i o n s  are t o  be used i n  preparing 

input to  the Waste Al t e rna t ives  Document. 
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2.1.3 P ro tec t ion  o f t h e  Environment - Airborne Ef f luen t  
Measurements designed t o  determine t h e  quan t i ty  of  r a d i o a c t i v e  

materials d iscarded  to  the  environment v i a  86 exhaust a i r  stacks and v e n t s  
continued. Q u a n t i t i e s  released i n  1977 and 1978 a r e  l i s t e d  i n  Table 2.3 

a lo rq  w i t h  1979 release q u a n t i t i e s  throush September 7, 1979. The mixed 
a c t i v a t i o n  products (MAP) are short- l ived radionucl ides  released from the Los 

Alamos Meson Physics F a c i l i t y  (LAMPF), TA-53. The hisher than normal 
Plutonium l e v e l  is  due to  elevated released from Wing 3 of  the CMR Building. 

The ope ra t iona l  cause and the p o s s i b i l i t y  of i n s t a l l i n g  a better f i l t r a t i o n  
system are being s tudied.  

I 

Table 2.3 Airborne Radioactive Eff luent  Releases 

T o t a l  Re leased . * 
Nuclide(  s )  1977 1978 1979 

Pu-238 & Pu-239 118 V C i  111 P C i  1086' P C i  

U-235 & 238 550 V C i  526 V C i  930 V C i  

MFP 2151 V C i  1614 V C i  1554 P C i  

Th-234 3945 P C i  1989 P C i  1605 v C i  
P-32 284 u C i  85 V C i  17 '  V C i  

1-131 72 V C i  81 P C i  158 V C i  

Ar-4 1 243 C i  238 C i  351 C i  

T r  i t ium 37,217 Ci**  18,631 Ci** 15,025 Ci*** 
MAP 45,843 C i  76,500 C i  119,200 C i  

* 
Through December 31, 1979. 

** 
Includes 30,000 c u r i e s  released fron TA-33-86 

on October 6 ,  1977. 
Includes %3000 C i  released from TA-3-34 on May 4 ,  1979. 

*** 
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2.2 SAFETY AND FIRE PROTECTION - H-3 

2-2.1 Safe tv  ExDerience 

2.2.2 Dissbl inn I n iurv Tabulat ion 

OSHA I N J U R Y  EXPERIENCE 

Occupational in jur ' i es  
Lost time cases 
Days l o s t  from work 

CY-1 978 CY-1 979 
E n t i r e  Year En t i r e  Year 

121 140 
' 82 66' 
4 80 484 

* 
I 

LASL man-hours worked 13,772,367 13,174,000 
Average number of  employees . 7,310 6,848 

1 

* 
Inc ludes  one f a t a l i t y  with no days l o s t  from work 
assigned. 

2.2.2.1 Disabl ing  I n i u r e  D e S C r i D t i O n S :  

Employee' s 1979 Lost T i m s  - 

Grow Dak (davs)  m u r v  DescriD t ion  

SP -3 June 4 8 St ra ined  back while p u l l i n !  a drying 
oven from a f o r k l i f t .  

Q- 1 Auqust 2 1 1 Turning over a heavy metal ob jec t  and 
crushed t i p  of 3rd f inger  of l e f t  

hand. 

CTR-6 Ausust 27 23 S l i p p e d  and f e l l ,  f r a c t u r e d  t h i r d  
meta ta rsa l  of r i q h t  foot .  

E- 1 . August 31 2 S t ra ined  back while helping four o ther  
persons unload a 250-300 lb. load from 
a truck.  
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SD-5 

CTR-1 

4-3 

SP -4 

P-11 

SP  -4 

E-2 
SP-4 

S P  -3 
E-1 

September 5 

September 6 

September 17 

September 24 

September 25 

October 2 

October 3 
October 1 3  , 

October 16 

October 24 

2 

30 

6 

10 

i 
1 4  

5 
1 

Tweezers contaminated w i t h  Pu s l ipped  
and p e n e t r a t e d  r u b b e r  g l o v e  and 
entered back of l e f t  hand. 

S t ra ined  r i g h t  arm while l i f t i m  a 5 
ga l .  can of  so lvent .  

In jured  back while l i f t i n g  d e t e c t o r s  
out  of e l eva to r .  

Lower s p i n a l  i n ju ry  when employee f e l l  
and s t ruck  back aga ins t  a desk. 

Cut r i g h t  foot  on jagged cora l - lava  
rock. 

S t r a ined  back w h i l e  moving boxes from 
one p a l l e t  to  another.  

H i t  head on ion pump and cu t  head. 

Cut t ing p l a s t i c  wi th  a k n i f e ,  kn i f e  

s l ipped  and c u t  l e f t  thigh.  
Slipped on s t e p s  and in jured  knee: 
Leaned back on draf tsman's  s t o o l  and 
pul led  muscle i n  r i g h t  knee. 

NM-DO October 25 2 Door of van swung open and pinched 

r i g h t  index f i n s e r  i n  the hin3e. - 
S P  -4 November 7 2 Stra ined  back while l i f t i n g  a 40-lb. 

car ton .  
I 

MP -8 November 9 1 Bruised back when s t e p s  of a s to rage  
t ra i le r  f e l l .  

SP -4 November 1 5  1 Sprai$ed r i g h t  hand when f o r k l i f t  h i t  

an olj ject  caus ins  t h e  s t e e r i n g  handle 
t o  trlrn. 

u 

? 

I 
CMB-AS November 29 1 Slipped on s t e p s  and pul led muscle i n  

lower back. 

'P-15  December 6 2 Tore c a r t i l a s e  i n  l e f t  knee w h i l s  

p r a c t i c i n g  c a r d i o p u l m u n a r y  

r e s u s c i t a t i o n  on a manequin. 
CMB-11 December 1 1  3 Slipped on o i l y  f l o o r  mat and sprained 

ankle  and s t r a ined  lower back. 
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2.2.3 I n d u s t r i a l  Sa fe ty  A c t i v i t i e s  
A repor t  on s u s c e p t i b i l i t y  of card iac  pacemakers t o  e l e c t r i c a l  

d i s turbances  was furnished t o  H-2 with the recowendat ion  employees a re  a t  
r i s k  upon en te r ing  exclusion areas under proposed e l e c t r o n i c  surve i l lance .  

\ 

I 

A s t u d y  was completed o f  O H L / O H O  t r a f f i c  problems and 
reconmendations were submitted t o  H-DO. 

H-3 p e r s o n n e l  a re  p a r t i c i p a t i n g  i n  LASL-wide housekeeping  
inspec t ions  i n i t i a t e d  by the  LASL Director ;  and j o i n t  H-3/ENG-4 inspec t ions  
of equipment rooms continued. 

Work continued on the  new LASL HShE Manual which is  scheduled f o r  

d i s t r i b u t i o n  ea r ly  i n  1980. 
H-3 alerted H-5 t h a t  the u t i l i t y  tunnel  under the Central  Alarm 

S t a t i o n  is a Limited EgresdConfined Space (LE/CS) s i t u a t i o n .  
A r epor t  was completed on the circumstances of unnecessary TA-55 

review and w i l l  be submitted t o  
the  expec ta t ioa  that  the f i n a l  d r a f t  

J. Bacastow of H-3 served 
Task Force and coordinated v i s i t  
f a c i l i t i e s  i n  December 1979. 

During t h i s  qua r t e r ,  H-3 

c r i t i c a l i t y  alarms. 
. A draf t  of t he  DOE High Explosives- Safety Manual was prepared fo r  

DOE Headquarters, Washington, DC wi th  

w i l l  be completed e a r l y  i n  1980. 
as Chairnan of  the  Health Track System 
of DbE Health T r i c k  System t o  LASL 

I 

p a r t i c ipa t ed  i n  the following sa fe ty  

a c t i v i t i e s :  Safe ty  assessment document review committee; Task force  f o r  as 

low as practicable (ALAP) p r i n c i p l e  i n  t r i t i u m  releases, and H-Division 

review of t r i t i u m  f ac i l i t i e s ;  Review of approximately 300 updated H-213 Laser 
Users Regis t ry  and indicated whether r e t i n a l  o r  ex te rna l  examination is  

indica ted ,  according t o  agreements reached wi th  Drs. Oakes and Dahlstrom and 
L-DO; Advised M-2 on precaut ions  f o r  leak t e s t i n g  of a 300-cu-ft o i l  tank; 

Lis ted  items of s a f e t y  concern which CTR-Division is to  d i scuss  w i t h  

i n s t a l l e r  of proposed RCA wideband communication l i n k  t o  LLL; Commented on 

proposed loca t ion  of CTR-9 20 M J  superconducting c o i l ,  applying magnetic 
f i e l d  s t a n d a r d s  promulga ted  DOE and LLL; P a r t i c i p a t e d  i n  ALO/DOE 

c e r t i f i c a t i o n  of Laser Fusion Laboratory, TA-35-86; met with the Committee 
f o r  Spec ia l ized  Pressure Vessels and Piping t o  d i scuss  w i t h  designers  and 
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use r s  of WX-4/M-4, 7500 p s i  gas  gun, t he  committee made recommendations f o r  
enhanced safe,ty,  the  conmittee a l s o  made recomaendations t o  CTR-9 about 

necessary determinat ion of the cause of  a leak i n  one of s eve ra l  20-ft .high, 
1-ft  dim, 2000 p s i  helium tanks;  A t  request  o f  Certified Sa fe ty  Profess iona l  

( C S P )  Board,  rev iewed and commented on proposed  new CSP examina t ion  
quest  ions.  

During t h i s  q u a r t e r ,  H-3  personnel p a r t i c i p a t e d  i n  and completed two 

major accident  i nves t iga t ions :  Rec i rcu la t ing  bath r e f r i g e r a t o r  compressor 
explosion tha t  occurred at Group L-4, TA-35, on October 15, 1979. Copies of 

t h i s  repor t  have been d i s t r i b u t e d  t o  a l l  LASL use r s  of similar equipment and 
r e p o r t s  were a l s o  sen t  t o  manufacturers of  the r e c i r c u l a t i n g  bath u n i t  and of  

the  camp-ressor un i t  f o r  the i r  information and poss ib l e  recommendat ions fo r  
add i t iona l  s a f e t y  cont ro ls .  The se rv ice  manager of  Tecwseh Products ,  

. manufacturer of the compressor, consulted w i t h  the inves t iga t ing  board during 
t h e  inves t iga t ion  and asked f o r  an opportuni ty  t o  &amine the destroyed un i t .  

The u n i t  has been shipped t o  the manufacturer as requested f o r  a n a l y s i s  of 
the f a i l u r e  mode. The other inves t iga t ion  was concerned w i t h  a low l e v e l  

rad ioac t ive  contamination inc ident  at Omega West Reactor,  TA-2, October 31, 

1979. 

2.2.3.1 Trainine.  

LASL-wide t r a i n i n g  proqrams on s u r v i v a l  t r i a n i n g ,  first a i d ,  and CPR 

has begun t h i s  quar te r .  T h i s  series of t r a i n i n s  programs has received 
widespread at tendance and p a r t i c i p a t i o n  from LASL groups involved in f i e l d  

opera t ions .  

I 

2-2.4 H-? F i e l d  SUDDO rk 

2.2.4.1. NTS F i e l d  a p &  

LASL f a c i l i t i e s  at NTS were v i s i t e d  t h e  week o f  October 22-26, 1979. 
In  addi t ion  t o  the  normal inspect ion tour  of ground zero loca t ions  and o ther  
forward areas, personnel pa r t i c ipa t ed  i n  the  semi-annual DOCIALO Safety and 

F i r e  Pro tec t ion  Survey o f -  LASL f a c i l i t i e s  a t  NTS on October 23, 1979. LASL 

f a c i l i t i e s  were determined t o  be i n  good order  by the  DOE survey tsams, no 

recornendat ions resu l ted .  REECo F i r e  Department personnel ' and DOE/NVO F i r e  
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Protec t ion  Sect ion a t  NVO Headquarters i n  Las Vegas was v i s i t e d  t h i s  quarter .  

The NTS was a l s o  v i s i t e d  during December 17-20, 1979 -- t h i s  was sn 
o r i e n t a t i o n  t o  the NTS, 5-3, and EG&G personnel concern im the LASL t r a i n i n g  
courses  on Survival  Training,  F i r s t  Aid,  and CPR tha t  w i l l  be of fe red  t o  

LASL and o ther  selected personnel f ron EG&G and REECo during the  ea r ly  p a r t  

o f  1980 a t  the  NTS. 

2.2-5 F i r e  P ro tec t ion  
r. 
? 

2.2-5.1 ODerational Actgvities 
c 

0 

The Key LASL 3u i ld ings  and F a c i l i t i e s  List was rev ised  as of  28 

December 1979 t o  ref lect  cu r ren t  recommended f i re  p ro tec t ion ,  es t imates  of 
p o t e n t i a l  r i s k ,  and progress  nade i n  completion of  f i re  p ro tec t ion  l i n e  item 

pro jec ts .  A number of  LASL-leased and support f a c i l i t i e s  have been added t o  
the l ist .  O f  the  254 f a c i l i t i e s  having s i 3 n i f i c a n t  programmatic importance 

t o  LASL R&D missions,  76 (about 30%) are considered t o  have s i g n i f i c a n t  t o  
very high o v e r a l l  r i s k  of p o t e n t i a l  f i r e  loss. About one-quarter of these 

(19) f a c i l i t i e s  also present  t h e  p o s s i b i l i t y  of spread of  r ad ioac t ive ly  
contaminated smoke. F i v e  major bu i ld ings  are s t i l l  i n  the  very h igh  r i s k  

category with a probable l o s s  p o t e n t i a l  o f  $l.OM o r  more. 
The cons t ruc t ion  progress  of t h e  FY-76 Line Item F i r e  Pro tec t ion  

Improvenent Pro jec t  was r egu la r ly  monitored. This  p ro jec t  involves sp r ink le r  

system i n s t a l l a t i o n  or modif icat ion i n  some 23 major LAS!, and supporting 

f ac i l i t i e s .  Eight of t he  nine f a c i l i t i e s  i n  Package I1 are complete and i n  
se rv i ce .  

A new fire pump test  procedure was prepared f o r  TA-53-54, Pump 
House, and a modif icat ion designed fo r  the s t a r t -up  cont ro l  system t o  assure  

automatic opera t ion  only  upon ac tua t ion  of  the  cool ing tower deluge systems.  - 

A f i r s  pro tec t ion  study of the TA-35 Water Supply system was 
prepared and issued by H-3, 

A series of water flow tests were conducted f o r  t h e  Schirmer 
Ensineerinq Company by ENG-2 and H-3, i n  connection w i t h  t h e i r  design work on 
Packages I V  through V I 1  o f  the  FY-79 Line Item Fire  Pro tec t ion  Pro jec t .  The 

Schirmer design package is expected i n  ea r ly  January. 
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A "Zoning Guide f o r  Los Alamos F i r e  Pro tec t ion  Systemsr1 was prepared 
and issusd by H-3. T h i s  document is  intended t o  provide guidance t o  

des igners  of f i r e  p ro tec t ion  systems so that r e spond iw f i r e  personnel w i l l  

have d e f i n i t i v e  loca t ion  information and can r a p i d l y  and s a f e l y  search the  

i d e n t i f i e d  area within about 60 seconds. Current f i re  alarm zoning des igns  
f o r  new p ro tec t ion  sys t em are made w i t h  cons idera t ion  f o r  compat ib i l i ty  w i t h  

the  proposed LORAX alarm system. ENG-2, the  Los Alamos F i r e  Department, and 
Zia alarm personnel made s i g n i f i c a n t  con t r ibu t ions .  

Design has been completed through T i t l e  I1 f o r  Packages I and I1 Of 

t h e  FY-79 L ine  Item F i r e  P r o t e c t i o n  Improvement P r o j e c t . .  Des ign  

s p e c i f i c a t i o n s  f o r  the remainder of the packages, except Package 111, w i l l  be 

done by the  Schirmer En3inesring Company and , the i n s t a l l i n g  con t r ac to r  w i l l  

perform t h e  T i t le  I11 work. 
A genera l  cleanup program of a l l  LASL spaces was i n s t i t u t e d  by the  

Direc tor  t o  improve not only t i d i n e s s  and general  housekeeping but a l s o  the 

underlying a t t i t u d e s  which al low congestion and poor housekeeping p r a c t i c e s  
t o  occur. The program inc ludes  detai led inspec t ions  by H-Division and 
Engineering Department teams and a c t i v e  follow-up by sups rv i so r s  t o  ensure 
compliance. 

ENG-2 issued an ex tens ive  r ev i s ion  of  t he  F i r e  Pro tec t ion  Control 

Valve L i s t .  Th i s  l ist includes information on va lve  type,  l o c a t i o n ,  system 
con t ro l l ed  and type and the F i r e  Alarm Supervisory Box Numbers and was 

d i s t r i b u t e d  t o  DOE/LASL/Zia  personnel.  

2.2.5.2 Fire  Alarms 

There were 98 f i r e  a l a r m d r u n s  made t o  LASL and Zia f a c i l i t i e s  by 

the Los Alamos F i r e  Department during the quarter .  Forty-two (42%) alarms 
r e s u l t e d  from power surges ,  acc identa l  t r i p s ,  malfunct ions,  and undermined 

causes i n  bui ld ing  alarm systems and s i t e  f i r e  a lam c i r c u i t s .  We continue 
t o  e x p e r i e n c e  m a l f u n c t i o n  alarms from t h e  TA-55 f i r e  a l a rm computer .  
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2.2.5.3 F i r e s  

There were four  chargeable f i res  i n  LASL bui ld ings  and/or a reas  

du r i rg  t h i s  qua r t e r  r e s u l t i n g  i n  a t o t a l  sovernment l o s s  o f  $2,900. 

e October 1, 1979, Bldg. 35, TA-3. Steel beans beins  cut  w i t h  

to rch  ign i t ed  wooden beams they were l a y i n g  on. 
Estimated loss $25. 

Fire Departnent Run No. 552- 

0 November 25, 1979, TA-53, Area A North. E l e c t r i c a l  diode 

shorted 'out and burned. No Fire  Department response made. Estimated ' loss 

$25. I 

0 Dscember 5, 1979, Bldg. 4, TA-41. E l e c t r i c a l  extension cords 

overheated, burned and damaged two vacuum pumps when por tab le  generator  
became overheated. No Fire  Department response made. Estimated l o s s  $2,000. 

0 December 8, 1979, TA-21. Electric31 wir ing i n  U.S. Government 
pickup t ruck  shorted ou t ,  causing fire. F i r e  Depsrkment Run No. 686. 
Estimated loss $300. 

2.2.5.4 Other  ProDertv Loss 

0 October 4, 19'79, TA-43, Bldg. 1. Water l i n e  ruptured,  f looding 

severa l  rooms. F i re  Department Run No., 573. Estimated loss $300. 

0 October  15, 1979, TA-35, Bldg. 46. R e f r i g e r a t e d  
Bath-Recirculator malfunctioned and was destroyed by f a i l u r e  of r e f r i 3 e r a n t  
compressor. No F i r e  Department run. Estimated loss $1600, 

0 November 21, 1979, TA-3, SM-40. Frozen water l i n e  ruptured,  
f looding room. Fire Department Run No. 637. Estimated loss $50, 

ruptured. Fire Department Run No. 638. Estimated l o s s  $50'. 

0 November 22, 1979, TA-21, Bldg. 146. Frozen sp r ink le r  l i n e  

0 November 22, 1979, TA-59, Bldg. 1. Frozen water l i n e  ruptured,  
f looding room. F i r e  Department Run No. 639. 
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2.3 INDUSTRIAL HYGIENE - H-5 

2.3- 1 . Industr ia l  HVQiene A c t i v i t i e s  

The I n d u s t r i a l  Hygiene a c t i v i t i e s  are summarized below: 

Act i v i t v  

I n d u s t r i a l  Hygiene s i te  or b u i l d i n s  surveys 
Investigations/Consultations 

SOP/SWP Reviews: SOP 

SWP 

Limited EgresdConfined Space monitored 
Evaluat ion of  p o t e n t i a l  employee exposures 

Construction p l ans  reviewed 
Ven t i l a t ion  changes requi red  

A i r  Cleaning - systems t e s t e d  
sytems approved 

approvals i n  progress  
systems not  approved 

Ven t i l a t ion  QA t e s t ing :  
Chemical fume hood - 14 f a i l e d ,  

5 removed ,from se rv ice  
Vac-Bench - 6 f a i l ed ,  2 removed 

from s e r v i c e  
S lo t  exhaust - 3 removed from s e r v i c e  

G lovebox 
Pa in t  booth 

Stack v e l o c i t y  measurements, systems tested 
Noise Surveys, areas PEL 

Health and s a f e t y  t r i n i n g  i n  t h e  f i e l d  
(Be, SCBA, b rea th in3  a i r )  

Eating a rea  approval 
Microwave ( food p repa ra t io  

gumber 
11 

107 

53 

3 56 
I 4  

13 

I 

18 

11 

36 

31 

2 

5 74 
I 

152 

18 

26 

16 

1 

2 

14 

I 

I 

3 
1 

c6 

. 

a 
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4 

I 

37 3 
72 

5 450 

Environmental Monitorin3 - A i r  

Surf  ace 

Bulk 
Respiratory Pro tec t ion  

SCBA - persons t r a ined  
Respi ra tor  Training 169 
Respi ra tor  F i l t e r  QA - I n  Use 

Passed 1181 

Fa i l ed  144 

Issued: 

A i r  l i n e  r e s p i r a t o r s  14 
F u l l  face r e s p i r a t o r s  123 

Half mask r e s p i r a t o r s  8 
Nuisance dust  r e s p i r a t o r s  460 

A i r  pur i fy ing  c a n i s t e r s  
Bubble s u i t s  

' A i r  supply compressors 
Personal p ro tec t ive  devices  

Safe ty  harness  
Light ing sets  
Ear muffs 

/ 

17 

1325 

605 

119 
3 

12 

2 

2 

6 

2.3.2 P o t e n t i a l  and I d  en t  i f i e d  ExDosureS 

0 An employee expressed concern t h a t  contact  wi th  HF may be 

~ r e s p o n s i b l e  for i l l n e s s .  B i o l o g i c a l  Moni to r inq  ( u r i n e )  showed no 
occupat ional  exposure l e v e l s .  

0 An employee suspec t s  t ha t  hea r ins  l o s s  is related t o  work a rea .  
Noise l e v e l s  i n  work area (TA-55-4-429) were l e s s  than 68' dB(A) and not of 
concern when compared t o  LASL standard of  84 dB(A)  as an acceptable  time 

weighted average exposure. I 

0 An employse burned h i s  eyes  during a welding operat ion because 
of improper use of a hand-held g l a s s  f i l t e r .  

0 Two employees were exposed to  beryll ium and deple ted  uranium. 

The general  contamination in  the  labora tory ,  following the leak of dust  
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through a cleaning u n i t ,  caused a surface contamination average of  0.3 zl g 

Be/f t  . The c e i l i n g  (c)  exposure and t ine weighted average (TWA)  exposure 

was estimated t o  be below acceptable  a i rborne  l e v e l s  of 5 and 1 zlg B e h  , 
respec t ive ly .  

2 

3 

e An employee repor ted  pharyngi t i s  and l a r y n g i t i s ;  a survey of 

t he  work area showed tha t  the condi t ions  were not work r e l a t e d .  
e An employee experienced eye i r r i t a t i o n  from ammonium hydroxide 

and a3ain w i t h  hydrofluoric  acid during pouring ou t s ide  of a l o c a l  exhaust 
hood : 

e A group of employees complained of headache and malodor from 
diesel  exhaust and asphal t  fumes; the s i t u a t i o n  caused no se r ious  exposures. 

e Poten t i a l  exposures under inves t iga t ion  include one person with 
ditertiarybutylhydroquinone and one person tha t  has become sens i t i zed  t o  some 
agent.  

2.3- 3 JnsDec t ions  

Besinning on January 15, 1980 a survey tean w i l l  perforrn the 

i n i t i a l  i n d u s t r i a l  hygiene survey under a new protocol .  The walk t h r o w h  
followed by comprehensive monitoring w i l l  provide documentation of  the 

e f f ec t iveness  of LASL's cont ro ls .  The eleven surveys conducted t h i s  qua r t e r  
ind ica ted  a need t o  upgrade the v e n t i l a t i o n  i n  CMB-5, TA-3-29, and i n  CNC-4, 
TA-2 1-3. 

2.3.4 Routine Monto rinP; 
Two a reas  monitored f o r  chemicals ind ica ted  l e v e l s  i n  excess  of  t h e  

permissible  exposure l e v e l  ( P E L ) ;  one was a s p e c i a l  one-time beryll ium 
machining opera t ion  and t h e  o ther  the  beryl l ium laundry. The beryll ium 

laundry w i l l  be closed t h i s  next quarter .  A l l ,  o the r  chemical and physical  
agents  l i s t e d  i n  the  I n d u s t r i a l  Hygiene A c t i v i t i e s  summary. were below the  

ac t ion  l e v e l  of 50 percent of t he  PEL.  
I 

2.3.5 Laboratorv Serv ices  

2.3.5.1 poutine Analvses 
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Table 2.,4 Requested Determinations 

No. of S3mples 

~ 241 Americium (fecal)  
24'Americium ( u r i n e )  

Brea th i tq  a i r  
13"cesium ( u r i n e )  

F luo r ide  
Gross alpha 
Gross be t a  
Gross gamma ( o t h e r  than 137Cs)  

G E ( L i ) ,  water, LAMPF 
G E ( L i ) ,  micellaneous 

Ino rgan ic s  ( o t h e r  than metals) 
Metals ( A s ,  Be,Cd, N i ,  Pb, Zn) 
Organics 

Phosphorous-32 

Plutonium ( u r i n e )  

Tr ich loroace t ic  a c i d  ( u r i n e )  
Tri t ium 

I C O N  and r e l a t e d  
Urine 
Wster 

O i l  

2 3 5 ~ r a n  i u m  ( u r i n e  
238Uranium ( u r i n e )  

Total number of ana lyses  
..................... 
a Not Applicable 

bSee Table 2.5. 

NO. of Analyses Above D e f i n i t e  
ExDosure Level 

29 

' 0  

6 
108 

29 

1128 
-37 
133 

47 
21 

2 

244 
164 

0 

679 

47 

8 
275 

80 
25 

74 6 
746 

4554 

a 

9 

a 
a 

b 

a 
21 

a 
a 

18 

13 
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Included in  the  table are the ana lys i s  of ur ine  from persons l i v i n g  near the 

Church Rock t a i l i n g  pond dam break. None of the  a n a l y s i s  ind ica ted  any 
l e v e l s  above the background. 

No s i s n i f i c a n t  t r ends  o r  problems were i d e n t i f i e d  during this 
I 

quar te r  i n  the plutonium ur ine  ana lys i s  program. 

Table 2.5 Di s t r ibu t ion  of Uranium Pu Concentration Found 

% Samples >1.351 pCi 

% Samples 0,135 - 1,351 pCi 

% Samples 0.045 - 0.235 pCi 

Percent ok Samples With 

Indica ted  P l u t o n i m  Level 
Last Quarder T h i s  Quar t e r  

239,, 23BPu 239,, 23BPu 

0.13 0.39 0.17 0.50 

1.30 1.04 2-66 1-33 
2.86 2.47 2-99 1.83 

- 

% Samples 0,013 - 0,045 pCi 8-72 14-'58 7.81 14-12 
% Saaples  <O.Oi3 pCi 86-98 81.51 86-38 82.56 

2.3.6 Analv t ica l  Ch emistrv Qual  i t v  Control a nd Oual i tv  Assu ranee 
The mean 242Pu tracer recovery t h i s  qua r t e r  was 82.6% f o r  700 

samples determined by the a l k a l i n e  earth p r e c i p i t a t e  (AEP)  method and 98.2% 
f o r  1 5  samples  de t e rmined  by t h e  oxala;,e method. Last  q u a r t e r  t h e  

. corresponding recover ies  were 82.5% and [69$. The s ign i f i cance  of the. 
apparent large increase  i n  recover ies  f8r the oxa la t e  method cannot be 

determined due t o  the m a l l  number of samples. 
i' 

' Q u a l i t y  con t ro l  (QC)  sarnples ind ica t e  t ha t  a l l  rou t ine  procedures 

ar2 under cont ro l .  Fluoride ana lys i s  i n  ur ine  became a rou t ine  assay t h i s  

qua r t e r  and placed under QC. 

For  t h i s  q u a r t e r ,  H-5 i s  w i t h i n  the c o n t r o l  l i m i t s  f o r  t h e  

measurement of tritium in  water.  
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For rounds 55 and 57 of t he  N I O S H  Prof ic iency Analyt ical  Test ing 
( P A T )  samples, w e  are p r o f i c i e n t  i n  a l l  the ca t egor i e s  t h a t  we submit except 

zinc.  The r e s u l t s  fo r  the  las t  three rounds show a constant  d i s t i n c t  
nega t ive  b i a s  i n  the  z inc  data. S tud ie s  are underway t o  determine the  source 

of t h i s  b ias .  
Measurements of  t h e  242,  239, 239Pu, No. 5 re fzrence  s tandard showed 

no s i s p i f i c a n t  change compared t o  the value obtained las t  quar te r .  
I 

2.3.6.1 Data Manage men t 
H-1 has requested permission t o  d i r e c t l y  access  our plutoniun and 

t r i t im data base, e l imina t ing  t h e  cur ren t  p rac t i ce  of t r a n s f e r r i m  cards. 
I 

Chanses have been made i n  our computer programs t o  accommodate the  

rou t ine  assay and allow the ca l cu la t ion  of  Am i n  u r ine  r e s u l t s  i n  the same 24 1 

manner as has been used f o r  plutonium. A i r  monitoring and environmental 

measurements w i l l  be included beginning next quar te r .  

I 

2.3.6.2 Analvt i c a l  Proc edure and Instrumental  D evelodmen t 
1 

, Work cont inues on development of a plutonium procedure which w i l l  

reduce the time necessary f o r  the determinat ion.  Comparison of  the oxa la t e  
method wi th  a l k a l i n e  earth p r e c i p i t a t i o n  method v i a  s p l i t  samples continues.  

During t h e  a n a l y s i s  f o r  radium i n  the Navajo ch i ld ren ' s  u r ine ,  a 

l i t e r a t u r e  search for data on the excre t ion  rates f o r  radium i n  ur ine  showed 
that there is no ava i l ab lg  published data concernin3 normal concentrat ions.  

With the f ee l ing  that a s tudy of  radium excre t ion  rates would be a va luable  
con t r ibu t ion  t o  t h e  l i t e r a t u r e ,  w e  are preparing t o  undertake such a study. 

The Jerrell-Ash se rv ice  r ep resen ta t ive  has i n s t a l l e d  the emission 
spectrosraph.  While i t  is now operable ,  he found a number of u n i t s  missing 

o r  damaged which r equ i r e s  replacement o r  repsirim before f i n a l  ad justment 
can be made. The u n i t  w i l l  be a v a i l a b l e  f o r  H-Division groups a s  the  need is 
i d e n t i f i e d .  
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SECTION 3. 

ENVIRONMENTAL PROTECTION 
I 

4 
3.1 WASTE MANAGEMEN’! - H-7 

i” 

0 

3.1.1 I d e n t i f i e d  Pro b l e m g  

The acid ‘process  waste from the Plutonium F a c i l i t y  (TA-55) has 

continued t o  exceed both the n i t r i c  acid and r a d i o a c t i v i t y  concent ra t ions  
pred ic ted  by CMB-71 before their  opera t ions  began. This  ac id  waste is st i l l  

being t r e a t e d  by addi t ion  t o  the  TA-50 in f luen t  r e s u l t i n s  i n  the fol lowin3 
problems : 

I 

b A l l  of  t h e  chemical sludge r e s u l t i n 3  from the  treatment of  
the TA-50 in f luen t  cont inues t o  have more than 10 nCi/g Of  

TRU and must be packaged i n  the more. c o s t l y  r e t r i e v a b l e  
conta iners .  

I 

b An e x t e n s i v e  a i r  sampl in3  program h a s  shown d e t e c t a b l e  

r a d i o a c t i v i t y  i n  the vacuum f i l t e r  room (116B), the  treatment 
p lan t  area ( 1  161, and i n  the HEPA-filtered exhaust stream 

from 116B (FE-4) .  
b The concentrat ion of n i t r a t e s  i n  t h e  TA-50-1 e f f l u e n t  has  

increased and the  acid causes add i t iona l  corrosion in  t h e  

TA-50-1 i n f l u e n t  waste channel. 

Proposed and a c t i v e  so lu t ions  t o  these problems are as follows: 
b Personnel are now required t o  wear f u l l  face masks when 

working on the vacuum f i l t e r .  

b A l o c a l  exhaust fan  with the  HEPA f i l t e r  has  been i n s t a l l e d  
on t h e  vacuum f i l t e r  cover and w i l l  be used when the f i l t e r  
is operated.  

b The exhaust system i n  room 1168 w i l l  be replaced t o  prevent 
a i r  leakage around the  HEPA f i l ters  i n  FE-4. 
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L 

e The cos t  and f e a s i b i l i t y  
be determined by ENG-2. 

e A package p r e c i p i t a t i o n  
treatmmt of the TA-55 

of enclosing the  vacuum f i l t e r  w i l l  

u n i t  has  been ordered f o r  s epa ra t e  
acid and c a u s t i c  process wastes. 

Ensineering a s s i s t ance  has been requested from WX-4 and ENG-2 
f o r  the design of t h i s  p l an t  to  be i n s t a l l e d  i n  room 60,  
TA-50-1 I 

e A long-term so lu t ion  t o  the  problem is  an evaporator  f o r  
treatment of process wastes f o r  FY81 Line Item Pro jec t  
Treatment P lan t  Upgrading. 

The main impact o f  the  Toxic Substances Control Act (TOSCA) on LASL 

cont inues t o  be polychlor inated biphenyls (PCB) re la ted .  To d a t e ,  t he  
Environmental P ro tec t ion  Agency (EPA) has not  approved a PCB i n c i n e r a t o r  o r  

approved the  DOE request  f o r  b u r i a l  o f  PCB contaminated a r t ic les  at Area G 
(TA-54). H-7 cont inues  t o  s t o r e  PCBs a t  TA-21-61- The area prepared fo r  

s torage  within the bui ld ing  has now reached its capac i ty  t o  the point  of 
overflowing. Plans are underway t o  expand t h i s  s to rage  area from 1000 f t 2  t o  
1500 ft2. The Zia Conpany has been encouraged t o  assume a more a c t i v e  r o l e  
i n  the management of  the  s to rage  f a c i l i t y  and t o  be prepared t o  assist Supply 

and P r o p e r t y  (SP) t o  s h i p  PCB l i q u i d s  q u i c k l y  when EPA approves  a n  
inc ine ra to r .  

I 

During the  Di rec to r ' s  cleanup campaign, over 110 55-gal drums of 
f l u i d s  possibly contaminited with PCB have been found, H-7 has experienced 
some d i f f i c u l t y  i n  obta in ing  a p rec i se  a n a l y t i c a l  value f o r  an ind iv idua l  

sample because of the very low concentrat ion e s t ab l i shed  by EPA t o  def ine  
PCBs. A so lu t ion  must tes t  out at leS3 than 50 mg/L PCB i n  order  t o  meet 

EPA' s  requirement that  i t  not be c l a s s i f i e d  as a PCB. A l l  suspect f l u i d s  
must be analyzed, t he re fo re  a dec is ion  can be made as t o  t h e  d i s p o s i t i o n  of 
the container  and its contents .  I 

Meson Physics  personnel made repairs t o  the  XO-2 coo l ins  system at 

TA-53 dur ins  the September-November shutdown, b u t  soon a f t e r  t he  beam was 
s ta r ted  up i n  December, l eaks  reappeared i n  XO-2. Because of t he  beam down 

t i m e ' ,  concent ra t ions  of 'Be and 22Na i n  the lagoon e f f l u e n t s  decreased 

s l i g h t l y  during the qua r t e r  when compared t o  t h e  previous q u s r t e r  and remain 
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at a few .percent  of the o f f s i t e  Concentration Guide ( C G ) , ;  38 concentrat ion 

decreased from 50% the previous qua r t e r  t o  35% of the  CG t h i s  quar te r .  With 

the present leak s i t u a t i o n ,  the  concentrat ion of a l l  of these nucl ides  in  the  

TA-53 lagoon e f f l u e n t s  are expected t o  continue t o  increase .  Group H-8 
personnel have cont inued t h e i r  environmental su rve i l l ance  in  and around 
TA-53. 

F luor ide  and n i t r a t e  concent ra t ions  i n  t h s  TA-21-257 e f f l u e n t s  hsve 

remained high again t h i s  qua r t e r  due t o  .the voluminous q u a n t i t i e s  of r i n s e  
water necessary t o  f lu sh  the  HF-raffinate process l i n e s  from DP West. The 

r i n s i n g ,  which discharges t o  the raw waste s torage  tanks ,  is necessary 
b e c a u s e  o f  t h e  s e v e r e  s c a l i n g  p r o p e r t i e s  o f  t h i s  H F - r a f f i n a t e  was te .  

Transfer  of these wastes by t r a c t o r  and t r a i l e r  is planned when t h i s  

equipment becomes a v a i l a b l e  and the d e t a i l s  can be worked out with CMB-8 

personnel. 
Attempts are st i l l  being made t o  purchase a l i q u i d  C02 s to rage  tank 

f o r  t h e  TA-50-1 p l a n t  w i t h  FY80 Waste Management GPP funds .  The 

s p e c i f i c a t i o n s  ou t l ined  by LASL s a f e t y  and ma te r i a l  expe r t s  preclude purchase 
of any c o m e r c i a l l y  a v a i l a b l e  l i q u i d  C02 tanks i n  the  United States. A Set 

of  c r i t e r i a  is  being submitted t o  the LASL personnel involved and as soon as 

there is an agreement, b i d s  w i l l  be sought from vendors. 
After the  sept ic  t a n k / t i l e  d ra in  f i e l d  sewage system f o r  TA-50-1 

plugged, temporary re l ief  was provided by the addi t ion  of a gravel f i l l e d  

sha f t  a t  t he  end of one of the  absorpt ion l i n e s .  This sha f t  is expected t o  

bes in  overflowing within the next year ;  a permanent < s o l u t i o n  would be 

provided by the  i n s t a l l a t i o n  of  a l i f t  s t a t i o n  t o  t r a n s f e r  t he  wastes t o  a 

Pecos Drive sewer which discharges t o  the TA-35 lagoons. This  has been 
included i n  the FY81 l i n e  i t e m  p ro jec t  f o r  l i q u i d  waste treatment p lan t  
improvements. 

Areas contaminated wi th  r a d i o a c t i v i t y  have been i d e n t i f i e d  a t  TA-50 

(a t  the besinning of Ten S i t e  Canyon) and a t  ULR-33 (under Los Alamos Canyon 
Br idse ) .  These ope ra t ions  are under the  con t ro l  of t h e  H-1 Decontamination 
Sect ion. 
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The e f f l u e n t s  from the  TA-53 and TA-35 lagoons occas iona l ly  exceed 
the  e f f l u e n t  l i m i t a t i o n s  o f  the National Po l lu t an t  Discharge Elimination 
System (NPDES) permit. If cons t ruc t ion  a c t i v i t i e s  continue i n  these areas a t  
the  projected rates, r egu la r  v i o l a t i o n s  of  t h e  permit condi t ions  can be 

expected, Funding fo r  t he  i n s t a l l a t i o n  of  sand f i l ters  at both of these  
lagoons has  been requested i n  Z ia ' s  FY81 GPP. Funding f o r  t he  TA-35 sand 

f i l t e r s  h a s  a l s o  been included i n  the  Target Fabr ica t ion  F a c i l i t y  P r o j e c t ,  
FY81 l i n e  item. 

I n  August, EPA published r egu la t ions  which became e f f e c t i v e  28 

September 1979 concernirq discharges of hazardous substances under s e c t i o n  
311(b)(2)(A) of t h e  Clean Water Act. The r egu la t ions  l ist  some 300 hazardous 

substances and repor tab le  q u a n t i t i e s  ( R Q ) .  R Q  range from 1 l b  f o r  compounds . 
l i k e  mercuric cyanide t o  5000 l b s  f o r  compounds l i k e  maleic acid. Each time 

a R Q  is discharged through a s p i l l  o r  some o ther  occurrence i n  any 24-hour 
period and is  not authorized by our  NPDSS permit ,  LASL i s  requi red  t o  r epor t  

i t  pursuant t o  33CFR 153.203. 

3.1.2 Radioact ive Waste Co l l e c t i o n  Svs t  em 

3.1.2.1 Cent ra l  Liauid Waste Sewer System 
No p a r t i c u l a r  problems were encountsred from the TA-3 area t h i s  

qua r t e r  . 

3.1.2.2 TA-55 Plutonium Fac i l i ty  

The acid p r o c e s s  wsstes from CMB-11 have  remained h i g h  i n  
radionucl ide and acid content.  A s  mentioned above t h i s  acid waste is being 
d i l u t e d  through the TA-50 t reatment  p lan t  causiris a v a r i e t y  of  problems. 

T h i s  waste w i l l  be t r ea t ed  separa te ly  when the small batch treatment p l an t  is  
f in i shed  bu t  t h i s  is  expected t o  take a t  least  s eve ra l  more months. The 

c a u s t i c  process waste is being treated i n  TA-50-1-60A by cement f i x a t i o n  and 
t h e  f a c i l i t y  is func t ionins  as designed. 

/ 
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4 

3.1 - 2.3 S ta tu  s o f  the  Radioactive Liauid Waste Col lec t ion  
# 

T i t l e  I1 design .documents a t  90% completion are exp 
I 

January from the c o n s u l t i w  engineer.  
zted i ea r ly  

The con t r ac t  f o r  the data a c q u i s i t i o n  and con t ro l  system was i s s u e d  

i n  ea r ly  December. 
WX-4 has  continued with experiments regarding the  contamination in 

the  c o l l e c t i o n  system. T'nis is i n  support of the decontaainat ion and removal 
work t h a t  w i l l  be carried out .  

H-DO/H-7 are reviewing the p lans  f o r  handling the waste waters from 
TA-43. With Engineering Department support ,  severa l  a l t e r n a t i v e s  are under 
eva lua t ion  fo r  complete e l imina t ion  of any waste water dishcarge t o  Los 

Alamos County systems. The preferred opt ion  would separate cooling water 
from the i n d u s t r i a l  waste water and rou te  t h i s  cooling water alon3 w i t h  the 

san i t a ry  sewage t o  t h e  TA-3 sewage treatment p lan t .  The i n d u s t r i a l  waste ' 
water would be routed to t h e  new rad ioac t ive  waste c o l l e c t i o n  system i n  the  

TA-3 area. 

3.1- 3 Col lec t ion  S ta t  i ons  f o r  Liauid Radioactive Waste:! 

3.1.3.1 TA-2 Omega Site 

A t o t a l  volurne of 22,000 L o f  wastes was t r ans fe r r ed  from TA-2 t o  
TA-SO, during t h i s  qua r t e r .  

3.1-3- 2 TA-3 Main Technical  Area 

A t o t a l  of 2,000 L of  miscellaneous wastes ,  mostly ammonium b 

f l u o r i d e  (ABF) from cooling system cleaning opera t ions ,  was treated during 
t h i s  period. 

3.1.3.3 TA-21 Health Resear ch Laboratorv ( H R G )  

No excessive r a d i o a c t i v i t y  was found i n  the coaposi te  samples 

c o l l e c t e d  by H-7 p e r s o n n e l  from t h e  i n d u s t r i a l  waste sump a t  TA-43. 
Miscellaneous wastes t o t a l i n s  470 L were t r ans fe r r ed  from TA-43 t o  TA-21-257 
during t h i s  quar te r .  
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3.1.3.4 3A-51 Mespp Phvs i c s  

Because of continued l eaks  i n  the  XO-2 cool ing loop a t  TA-53, 

300,000 L of waste water conta in ing  about -5 C i  of 3H were t r a n s f e r r e d  from 

the  waste tanks i n  the  experimental  a r ea  t o  the  sewage lagoons a t  TA-53, 

between October 1 and December 31, 1979. No waste was t r ans fe r r ed  from 
Nuclear Chemistry o r  Weapons Neutron Research ( W N R )  t o  TA-50-1 during t h i s  

q u a r t e r ,  and no 3H conta in ing  water was evaporated to the stack at TA-53. 

3- 1 - 4  Treatment o f Liauid Radioact i v e  Waste3 

3.1.4.1 Contaminated L i a  kid  Waste T r e a t w t  P l a n t .  TA -50 

General maintenance has been hampered by the i n a b i l i t y  t o  ob ta in  

c r a f t  suppor t ,  p a r t i c u l a r l y  e l e c t r i c i a n s  and f i t ters,  but  condi t ions  have 
improved from last qua r t e r ;  

I 

3- 1.4.2 *id t f .. - Waste 

Treatment P l a n t s .  
The Ralph M, Parsons Company submitted t h e  requested proposal f o r  

completion of T i t l e  I1 design which is being reviewed by LASL. 

WX-4 i s  preparing the  app l i ca t ion  f o r  fundins  under t h e  Federal  
Bui ldings Solar  Program. This would obta in  support fundinq for the  s o l a r  
c o l l e c t o r s  t o  be used as a hea t  source for the  small wiped f i lm evaporator .  

3.1.4.3 ive Li- . .. 

H-7 has Continued t o  opera te  the  p i l o t  evaporat ion pond. H-5 has  
not completed i n s t a l l a t i o n  of the set-  of a i r  samplers as orig,inally planned, 
however, they have i n s t a l l e d  one temporary a i r  sampler. 
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3.1 :4.4 Discharge Levels  (TA-50) 
A c t i v i t i e s  and mineral  concent ra t ions  averaged: 

239Pu 6.1 x p C i / L  

238Pu 1.6 x p C i / L  

8 9 ~ r  2.3 x p C i / L  

3-2  x 10 p C i / G  

241Am 9.9 x pci /G 

-4 

F- 3.2 mg/L 
N03-N 214 mg/L 

T o t a l  So l ids  2496 mg/L 
(See Tables  3.1 and 3.2, and Figures  3.1 and 3.2) 

3.1.4.5 Contaminated Ciauid Waste Treatment P lan t .  TA-21-257 

Since the  overflow l i n e  at the DP-223 p m p  s t a t i o n  has been plugged, 
t h e  purnps i n  the  s t a t i o n  have been sub jec t  to  f looding i n  case of an extended 
outase  due to a power or pump f a i l u r e .  T h i s  s t a t i o n  serves  DP East and the  

T r i t i u u  Systems Test Assembly (TSTA) pToject. CMB FY79 GPP funds w i l l  be 

used to  i n s t a l l  an overflow l i n e  lead ing  t o  two 3,000 gal  tanks contained i n  
a diked area surfaced with a spha l t .  Construct ion should be3in soon a s  the 

engineer ing design has been completed and the  tanks are a v a i l a b l e  wi th in  
LASL. 

The f i re  hose used t o  t r anspor t  t he  contaminated cement paste from 

the pug m i l l  t o  the waste d i sposa l  area (Area T) is being placed i n s i d e  of a 
f i b e r ~ l a s s  p ipe .  Th i s  w i l l  provide secondary containment should the f i r e  

hose leak. 
I 

3.1.4.6 Volune Treated a t  TA-21-251 

During t h i s  q u a r t e r ,  t h e  following wastes were treated at Bldg.  257: 
4.1 x 10, L of i n d u s t r i a l  waste. 5 

'. ' 



I 

Table 3.1 Miscellaneous Data; TA-50, WM-Site 

6 
6 

In f luen t  Waste Flow, Sewers...................... 12.0 x 10 L 
Wastes Treated by Ion Exchange ................... 12.0 x 10 L 

Batch Wastes Treated: 
Omega spent  regenerant  ................. 
Pla t ing  and cleaning so lu t ions . .  ...... 

22,000 L 
100 L 

100 L Miscellaneous... . . .  ................... 
Wastes: 

So l ids  t o  

From Wing 9 ,  CMB Building ............. 
Disposal at Mesita d e l  Buey: 
Sludge from vacuum f i l t r a t i o n .  ..l35 s t ee l  215 L drums 
Miscellaneous... . . . . . . . . . . . . . . . .  2 s teel  215 L drums 
Cement pas t e  from drum tumbling. 45 s t e e l  215 L drums 

131,000 L 

........................................ 

Table 3.2 Miscellaneous Data, TA-21-257, DPW 

In f luen t  Waste Flow, Sewers ....................... 
Waste Treated.. . . . . . . . . . . . . .  ...................... 4.1 x 10 L 

3.1 x lo5 L 
5 

2 

Treated s t r i p  0 2,280 L 

P lan t  sludqe 
Miscellaneous ; 0 525 
Water !; 300 L 800 L 

TA-21 Shaft Volume Used........ .................... 5,000 L 

on- Re t Shaf t  s Wastes t o  Disposal i n  TA-21 P i t s :  

19,000 L O L  
2 

i I 

TA-21 CMP Volume Used........... .................. 19,000 L 
I ........................... 

'CMP - corrugated metal  p i p e  

L '  



Table 3.3 Miscellaneous Data, TA-35, Ten S i t e  

In f luen t  Wssta F l o w  ............................... 147,000 L 

Volme of Wssta Pumped t o  TA-50...... .............. 60,000 L 

YEARS 
Q U A R T E S  

1979 

Figure 3.1 Variat ion i n  Plutonium Concentration 
Annual Averases 1966-1979. 
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3.1.4.7 Dischar qe f.eve1 s (TA-21-257) 
Radioac t iv i ty  and mineral  cons t i t uen t s  of  p lan t  e f f l u e n t s  avera3ed: 

1.2 x u C ~ / L  

238Pu 5.0 x p C i / L  

’931. 1.4 x 10-5pCi/L 
9 O ~ r  2.9 x l f 5  p C i / L  

Am 9.9 x p ci/L 

I 

239Pu 

241 
i 

’: 381 mg/L 
k! 

N03-N 685 mg/L 

TOTAL SOLIDS 10,500 mcr,/L 

(See Table 3.2 and Figuros 3.1 and 3.2.) 

F- 

3 

I 

3.1.4.8 T o t a l  Radioact ive 1.iauid Waste Volu!nes and Plutoniurn Content 
Raw waste flows received a t  TA-50 decreased from 12.2 x 10 L i n  t h e  

t h i r d  q u a r t e r  of Cy-79 t o  12.0 x lo6 L i n  t h e  pas t  qua r t e r ;  t he  flows a t  
TA-21-257 t h i s  qua r t e r  decreased from t h e  3.7 x lo5 L received i n  the t h i r d  
q u a r t e r  of CY-79 to  3.1 x lo5 L. Plutonium concent ra t ions  i n  t h e  i n f l u e n t s  

and e f f l u e n t s  a t  t h e  DP-257 p l a n t  d e c r e a s e d  w h i l e  t h e  p lu ton ium 
concent ra t ions  i n  t h e  i n f l u e n t s  and e f f l u e n t s  at the  TA-50 p lan t  increased 

when compared with the  previous qua r t e r .  

6 

3.1.5 Analv t ica l  Laboratorv Sec t ion  A c t i v i t i e s  

3.1.5.1 Ra diochemical Analvses 
The . radiochemical ana lyses  of  Lhe l iquid-waste treatment p lan t  

samples i n d i c a t e  t h a t  t he  averaqe 239Pu p lan t  e f f l u e n t  was 79% f o r  TA-50 and 

70% f o r  TA-21-257 o f  t h e  t o t a l  plutonium found i n  the  Pf f luent  samples. 
‘The t o t a l  plutonium concent ra t ions  i n  the  t r e a t e d  waste samples from both 
t reatment  p l a n t s  were well  below the  DOEMC-0524 CG value f o r  ’ 3 9 ~ u  i n  

uncontrol led areas ( less  than 2% of the  C G ) .  

Compared with t h e  DOEMC-0524 CG f o r  i n  uncontrol led areas, t h e  

average e f f l u e n t  concent ra t ion  was lO”% a t  TA-50 and 13% at  the  
T.4-21-257 treatment p l an t s .  Five weekly composite e f f l u s n t  samples st the  
TA-50 p lan t  exceeded t h e  CG and was 8s hi3h as 3151 of  the  CC on on9 

occasion.  
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The average 137Cs  concent ra t ions  i n  the e f f l u e n t s  a t  TA-50 and 
TA-21-257 were 29% and 4.416, r e s p e c t i v e l y ,  of the  DOEMC-0524 CG f o r  137cS i n  
uncontrol led areas. 

24 1 The average Am concent ra t ions  i n  the  treated waste samples from 

TA-50 and TA-21-257 were approxinately 2%, r e spec t ive ly ,  o f  the  DOEMC-0524 CG 

f o r  241Am i n  uncontrol led areas. 

3.1.5.2 TA-50 P lan t  E f f  l uen t  Mineral  and Trace Metal Analv ses 

Although t h e  TA-50 p lan t  i s  not  requi red  t o  meet the New Mexico 

Ground Water Standards f o r  discharge of t r e a t e d  waste, we have used t h e  

s tandards  f o r  water q u a l i t y  comparison purposss. 
The t o t a l  n i t r o g e n  ( a n a l y z e d  as  NO3- ,  N O 2 - ,  and N H 3 ) ,  t o t a l  

d i sso lved  s o l i d s  and f l u o r i d e  concent ra t ions  averaged 21899, 2535, and 189%, 

r e spec t ive ly ,  of the Ground Water Standards.  
The average concent ra t ions  of  ch lo r ide ,  copper ,  cyanide,  cadmium, 

chronium, and z inc  were a l l  less than the Standards.  The to t a l  chronium 
concent ra t ion  exceeded the Standard on one occasion,  reachina, 144% of  the 

Standard. The mercury concent ra t ion  reached 200% o f  the Standard on one 
occasion. The a r s e n i c  and selenium concent ra t ions  i n  the t r s a t e d  waste, 

monthly conposi te  samples, averaged 5% and 18%, r e spec t ive ly ,  o f  t h e  Ground 
. Water Standards.  

I 

3.1.5.3 TA-21-257 P lan t  E f f luen t  Mineral  and Trace Metal Analvsss 
The TA-21-257 treatment p l an t  is not required to' meet N e w  Mexico 

Ground Water Standards.  

The f l u o r i d e  concent ra t ion  averaged 224 times t h e  New Mexico Ground 
3-, NC12-, and NH + I  Water Standards.  The t o t a l  n i t rogen  (analyzed as NO 

averaged 72 t i n e s  the  Ground Water Standard.  The t o t s 1  dissolved s o l i d s ,  
cadmium, t o t a l  chrornium, and lead concent ra t ions  averaged 10509, 7108, 5001, 
and 1209, r e s p s c t i v e l y ,  o f  the  Standards.  

I 

3 

I 

Tho average concent ra t ions  o f  ch lo r ide ,  copper,  mercury, snd z inc  
were all less  than t h e  Standards.  
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3.1.5.4 To ta l  Analvses f o r  CY1979 

The labora tory  s e c t i o n  coagleted about 52,000 determinat ions and 

measurements d u r i n g  1979. More e f f o r t  was expended i n  p e r f o r g i n s  
radiochemic31 sepa ra t ions  and zountin9 than o the r  a n a l y t i c a l  determinat ions 

o r  measu renen t s .  S i x t y  p e r c e n t  o f  t h e  t o t a l  d e t e r a i n a t i o n s  were 
radiochzmical;  most of the  balance were mineral  and t r a c e  metal analyses .  
There were over f i f t y  d i f f e r e n t  determinat ions used i n  f u r n i s h i q  a n a l y t i c a l  
s u p p o r t  f o r  t n e  t r e a t m e n t  p l a n t ,  NPDES program,  Trea tmen t  Dovelopment 
F a c i l i t y  (TDF) a c t i v i t i e s ,  and o the r  support fo r  miscellaneous a c t i v i t i e s  
associated wi th  the determinat ion of the  effect  of 'wsste  on su r face  and well 

water. 
I 

3.1.6 Cross-Connection Cont r o l  Prowram 

3.1.6.1 Survev and Fundino S t a t u  3 

Survey work was completed on Wins3 4 and 7 of TA-3-29 t o  i n su re  
proper design of the  GPP funded cross-connection e l imina t ion  p ro jec t .  - - -  ..; i?f0 

- - z -  
3.1-6.2 c c  

Work has continued at  TA-48-1 to  coaple te  the  cross-connection 
c o n t r o l  p ro j ec t  wi th in  the  bui ld ing .  This was t h e  f i n a l  phase o f  9 3-phase 

job t o  co r rec t  known de f i c i enc ie s .  
Work w i l l  be3in during t h e  first calendar  qua r t e r  of 1980 t o  

e l imina te  c r o s s  connection wi th in  TA-43-1. This  work w i l l  be accoaplished 
using 5944 funds. 

I 

Design was comp'leted during the  f i n a l  calendar  quar tor  o f  1979 t o  
correct d e f i c i e n c i e s  i n  the CMR Bui ldin3 (TA-3-29), Wings 1 and 2. 3-7 

developed prel iminary drawings t h a t  d e t a i l e d  t h e  required chano,es i n  the 

plumbing systems. 

3.1.6.3 Water Q u a l i t v  Co m l a i n t s  
No water q u a l i t y  complaints w8re received during t h i s  qus r t e r .  
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3.1.6.4 Cross-Connection Prevention Tra in ing  Proararn 
H-7 sponsored a 1-week sho r t  course given by Prof .  E. Kent Sprin3er  

of t he  Universi ty  of Southern Ca l i fo rn ia  Foundation fo r  Cross-Connection 

Control 2nd Hydraulic Research during the  f i r s t  week i n  Dscernber. Several  

LASL and Zia employees attended the  course and were awarded c e r t i f i c a t e s .  
Subs tan t i a l  cos t  sav ings  were r e a l i z e d  by sponsoring t h e  course i n  Los 

Alamos . 

3.1.7 Environmental Program A c t i v i t i e s  I 

3.1.7.1 Glean Water Act 

Monitoring a c t i v i t i e s  r e l a t i n g  t o  our NPDES permit continued as 

required.  Compilation of t he  1979 Fourth Quar te r  r epor t  is scheduled for 

completion on 24 January 1980, Prel iminary r e p o r t s  i n d i c a t e  the sum-nsry of 

nonconpliance for  the 10 doinestic waste discharges is as follows: 

Param, e ter  Flow TSS PH Fecal  Coliform BOD 

Exceptions 39 1 4 5 1 

Number of 

H-7 recommended tha t  the Zia Company increase  the ' frequency of i ts  
monitoring a c t i v i t i e s  and include in f luen t  sampling as w e l l  as e f f l u e n t  

m o n i t o r i n g .  An improved m o n i t o r i n g  program w i l l  i n c r e a s e  t h e  p l a n t  
o p e r a t o r ' s  a b i l i t y  t o  determine treatment e f f i c i e n c y  and t o  i d e n t i f y  causes  

of plant  upse ts .  

Approximately 162 ana lyses  and 735 flow measurements were performed 
by the Zia Company labora tory  i n  support of t he  NPDES prosram. 

Prel iminary r e p o r t s  i nd ica t e  the  summary of noncompliance f o r  the  
104 i n d u s t r i a l  waste discharges is as follows: 

Psrame t er D H F e u C u m  
Number of 

e 

Exceptions 17 2 3 3  3 
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Approximately 570 analyses  and 100 flow measurements were performed by t h e  

H-7 l abora to ry  i n  support  o f  t h e  NPDZS proq-an. 

NPDES p r o j e c t s  at; TA-15-540 and TA-15-194 have been completed and 
t h e  d ischarges  have been el iminated.  

A t  TA-3-170, SP-DO bas agreed t o  cease using the c a u s t i c  cy l inde r  

c leaning bath and thereby el iminate  the need f o r  f u r t h e r  modification at t h i s  

locat i o n ,  
The work o rde r  has  been wr i t t en  f o r  the abatement p ro jec t  st 

The TA-16-300 l i n e  h3s been se l ec t ed  as a tes t  case f o r  the  design 
TA-21-9. 

of the  proposed high explosive (HE) waste d i sposa l  system. I f  successfu l ,  

t h i s  design w i l l  be used f o r  a l l  o t h e r  HE waste d i sposa l  systems. 
Progress f o r  c o r r e c t i o n  a t  t he  TA-3 steam p lan t  discharges has  been 

delayzd due t o  inclennent weather snd the  i n a b i l i t y  t o  secure a l l  necessary 

materials from ou t s ide  supp l i e r s .  
The Fenton H i l l  NPDES permit went i n t o  e f fec t  on 15 October 1979. 

During t h e  l as t  q u a r t e r ,  f i v e  d i s c h a r ~ e s  were observed du r in3  November and 
two were observed during December. The minimun flow was 25,200 ga l lons  and 
the  maximum flow was 198,000 sa l lons .  The permit con ta ins  no flow l i m i t s ;  
however, 147 ana lyses  were completed by the  H-7 l abo ra to ry  and 132 analyses  

were completed by t h e  CMB-1 l abo ra to ry  i n  support  of requirements f o r  
monitoring f o r  a r s e n i c ,  boron, cadmium, f l u o r i d e ,  and l i th ium.  

I 

3.1.7.2 Sa fe  Drinkina Wat e r  Act (SDWA) 

The County cont inues t o  analyze samples to  a s su re  compliance w i t h  

t h e  m i c r o b i o l o ~ i c a l  requirements o f  the SDIJA. H-7, with  the concurrence Of  

DOE, has sug3ested t h a t  t h e  Zia Company sssume r e s p o n s i b i l i t y  f o r  the 

microbiological  sampling and t e s t i n g  proo,rm w i t h  r e spec t  to the  SDWA. A 

p o s i t i v e  ve rba l  response h a s  been received from t h e  Z i s  company; however, 

three t o  four  months may be needed t o  completely phase t h e  Zia personnol i n t o  
t h e  system. 

-43- 



3.1.7.3 Toxic S u b s t a n c e 0 1  Act, ~T~.%&L. 

The l a tes t  r egu la t ions  al low us t o  i n c i n e r a t e  f l u i d s  t h a t  conta in  
between 50 and 500 mq/L of PCBs. The inc ine ra t ion  could tag, p lace  a t  'one o f  
t he  Zia Compsny's n a t u r a l  %;as-fired b o i l e r s .  H-7 has requested tha t  the Zia 

Company i n v e s t i s a t e  the p o s s i b i l i t y  of using one of the TA-15-540 b o i l e r s  t o  
i n c i n e r a t e  low l e v e l  PCB f l u i d s  i n  conformance w i t h  the  EPA r egu la t ions .  

I 

3.1.7.4 Resource Conservation Recoverv Act ( R C R A )  

H-7 reviewed proposed EPA r e3u la t ions  t o  implement RCRA and found 

tha t  the r epor t  in2 requirements as proposed w i l l  be p a r t i c u l a r l y  burdensome 
and d i f f i c u l t  t o  implement. The Group has recommended secu r ins  the  s e r v i c e s  

of a qua l i f i ed  person under the  Inter3overnmental  Personnel Act ( I P A )  t o  
assist i n  t h i s  work. 

, 
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3.2 

3.2.1 

ENVIRONMENTAL SURVEILLANCE - H-8 

Environmental P ro tec t ion  A c t i v i t i e s  

3.2.1.1 Envir'onmental Assessment 
LASL was n o t i f i e d  by DOE Headqusrters tha'. t h e  f i n a l  Environmental 

Impact Statement (EIS) was sen t  to  the  p r i n t e r  i n  Late Decernber. - 
Meet ings  were h e l d  between H-8 p e r s o n n e l  and E n g i n e e r i n s  

r ep resen ta t ives  t o  d i s c u s s  the r ami f i ca t ions  of  the DOE compliance t o  the new 
Council of Enironmental Q u a l i t y  ( C E Q )  r egu la t ions  f o r  the  inplementstion o f  
Nat ional  Environmental Pol icy Act (NEPA).  The framework was es tab l i shed  fo r  
t h e  implementation of a new format f o r  environmental assessments ( E A S I .  T h i s  

new format makes the  EA a much bet ter  t o o l  for usage as a plannin3 document. 

I n  add i t ion ,  H-8 is now included near  the b e ~ i n n i n 3  of the Erq ineer ins  
process  t o  assure  i d e n t i f i c a t i o n  and mi t iqa t ion  of  e n v i r o m e n t a l  problems as 

p a r t  of  t h e  e a r l y  desi3.n process.  

3.2.1.2 Engineerina.  Qual i t v  A ssurance.  and ArcheoloEv 
Nine p r o j e c t s  and 480 Zia work o r d e r s  were reviewed and appropr ia te  

recommendations made. Reviews cons is ted  of  examinin3 T i t l e  I engineer ing 
drawings and s p e c i f i c a t i o n s ,  a t t end ing  T i t l e  I1 review meetincp t o  provide 

H-8's input i n t o  f i n a l  drawings, and surveying proposed cons t ruc t ion  s i tes  
f o r  poss ib l e  environmental problems. E f f o r t s  cont inue toward developing an 

Erosion Control Pol icy f o r  the Laboratory.  , 

e 
Char l ie  S teen ,  H-S's consul t ing  a rcheo log i s t ,  and T. C. Gunderson 

presented a s e s i n a r  on p ro tec t ion  of a rcheologica l  s i t e s  a t  LASL t o  the 

Engineer ins  ,Department. Covered i n  t h e  presenta t ion  were LASL's  l ega l  
r e s p o n s i b i l i t i e s  for p ro tec t ion  of  s i t e s  ( s p e c i f i c a l l y ,  t h e  Nat ional  H i s t o r i c  
Preserva t ion  Act of  1966, and 36 CFR 800 as mended March 1 ,  19791, 

procedures necessary t o  insure  compliance w i t h  these r egu la t ions ,  p i d a n c e  on 
how to  recosnize  a rcheo los i ca l  s i tes ,  and d e s c r i p t i o n s  of  some of the  more 
unique ru ins .  Archeolosical  . consul ta t ion  se rv ices  were provided for  s eve ra l  
,proposed cons t ruc t ion  s i tes  during t h i s  qua r t e r .  A previously unrecorded log 

cabin on Two-Nile Mess was loca ted .  
I 
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,, 3.2.2 Environmental Su r v e i l l a n c e  

. .  3.2.2.1 AtmosDheric Sa d i o a c t i v i t v  
A sumnary of a i r  sampling r e s u l t s  f o r  r a d i o a c t i v i t y  during t h e  first 

three quarters of 1979 are shown i n  Table 3.4 and shows no anomalies. 
Analyses f o r  plutonium, uranium, and americium f o r  the  second and t h i r d  

qua r t e r s  are incomplete and w i l l  be repor ted  i n  the next qua r t e r .  

3.2.2.2 Externa l  P e n e t r a t m  Ra d i a t i o q  
A summary of pene t ra t ing  r a d i a t i o n  doses f o r  CY-1979 is  shown i n  

Table 3.5. The data show the  range of normal va lues  due t o  seasonal  climatic 

condi t ions  and the  v a r i e t y  of geologica l  condi t ions  i n  the r e s ion .  
The Victoreen TLD reader is  now completely opera t iona l .  The reader 

i n t e r f a c e s  with an HP-975 programnable c a l c u l a t o r ,  which allows automatic 
p r in t ing  of ind iv idua l  ch ip  readings as w e l l  as on-line s ta t is t ical  a n a l y s i s  

of the  data.  During t h i s  qua r t e r  an order  f o r  high s e n s i t i v i t y  calcium 
f l o r i d e  bulb dosimeters was placed w i t h  the  Victoreen Company. These bulbs  
should al low dosimetry i n  the  range less  than 1 mR w i t h  good prec is ion .  

Table 3.4 Summary of Atmospheric Radioac t iv i ty  
Durins F i r s t  Three Quar t e r s  of 1979 

Avera3.e Average Average 

Gross ' Gross Tri t ium 

Alph2: Beta 
( f C  i &3 1 

Regionsl(3)  1.3 ? 1.5 27 +18 3 210 

; 

Sta t  i o n s  

Perimeter( 11 ) 2.0 22.7 29 225 5 216 
Onsi te(  11 1 2.1 22.7 30 228  12 238 

1 fci/m3 I I ~ C  i/m3 1 
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Table 3.5 Summary of Penetrating Radiation Doses During CY-1979 

2nd Quar te r  3rd Quar te r  4 t h  Quar te r  1 s t  Quar te r  
Locat ion Av Dose Rate Dose Since 1/1 A v  Dose Rate Dose Since 1/1 Av Dose Rate Oose Since 1/1 Av Dose Rate Dose s ince  1/1 

(rlrem/ h ) (mrem) ( u  rem/ h) (mrem) (ureni/ h)  (mrem) ( LI rem/ h ) (mreni) 
Perimeter (12) 

High 15.1 33.3 
Average 12.9 28.5 
Low , 11.2 24.8 

Regional ( 3 )  

High 12.3 27.1 
Average 11.3 25.0 
Low 10.8 23.9 

15.7 68 :7 12.5 93.0 
12.7 57.1 14.7 89.3 

9.4 46.0 .11.1 70.3 

7.8 

6.6 
7.1 

44.6 11 .o 68.6 
41 .O 10.3 63.4 
30.9 9 .o 50.5 

23.1 141.3 
18.3 127.5 
14.9 101.4 

15.3 100.5 
13.6 91.8 
12.0 83.5 

Onsl te  (16) 
High 32.6 72.0 24.1 126.4 33.7 200.0 26.4 255.1 

I Average 15.0 33.1 10.7 17.8 96.1 20.2 20.2 138.3 
& Low 10.5 9.4 44.5 13.2 73.3 14.9 104.5 
-4 
1 
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3.2.2.3 Water. S o i l .  and Sediment Mo n i tor ine ;  
Surface water, ground water ( s p r i n g s ) ,  and sediment samples were 

co l l ec t ed  from 31 s t a t i o n s  along the Rio Grande i n  White Rock Canyon during 

e a r l y  November. The chemical and radiochemical data from the rou t ine  
m o n i t o r i n g  s t a t i o n s  is  b e i n g  t a b u l a t e d  f o r  t h e  1979 Env i ronmen ta l  
Surve i l lance  Report., Data thus  far  show no s i g n i f i c a n t  change from tha t  

reported i n  1978. 
I 

3.2.2-4 JZffluent Monitorinq 
Water, t r a n s p i r a t e ,  and sediment samples from the  canyon below LAMPF 

continue t o  be monitored fo r  t r i t i u m ,  bergllium-7, and sodium-22. There is 
no ind ica t ion  t h a t  these r ad ioac t ive  c o n s t i t u t e n t s  of the drainage water from 

the lagoons have penetrated i n t o  the  canyon beyond the poin t  of Water 
movement. See Table 3.6 f o r  Health Research Laboratory ( H R L )  l i q u i d  e f f l u e n t  

monitoring r e s u l t s .  

3-2-2.5 Ponr ad ioac t  i v e  Emiss iom 
Partial. r e s u l t s  from the s i l v e r  s tudy  i n  the canyon behind TA-16-122 - 

have been r e c e i v e d .  . P r e l i m i n a r y  i n d i c a t i o n s  are  t h a t  t h e  s i l v e r  
concent ra t ions  i n  t h e  sediments i n  the upper por t ion  of  the  canyon may run as 

h igh  as seve ra l  t en ths  of a percent.  Resul t s  of the  germination and 
product iv i ty  s t u d i e s  have not been analyzed. 

Addit ional  vegotat ion samples from the canyon below the Fenton H i l l  
Geothermal holding ponds have been taken. Analysis of these,samples is  not 

complete. Additional s o i l  column experiments using, s o i l  f o r  removing 
c o n s t i t u e n t s  of i n t e r e s t  ( i . e . ,  As, B,  Cd, F,  and L i )  from the discharged 

water are being conducted. 
A complete set of honey and bee saaples have been co l l ec t ed  from the  

hives  located throu3hout the  Laboratory. These sarnple loca t ions  include Area 
G ,  DP Canyon, Ef f luent  Canyon, Lower Mortandad Canyon, S-Si te ,  and TA-33- 
Honey samples frorn Barranca Mess, Chimayo, and P a j a r i t o  Acres have been 
obtained f o r  use as con t ro l s .  A l l  of these  samples  p re sen t ly  a r e  undergoing 
ana lys i s .  

I 
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Table 3.6 Sampling Resul ts  of HRL Liquid Eff luent  

Week 
Endinq 
4/26/79 

5 / 10179 
5/24/79 

6 107 179 
6/21/79 

7/05/79 
7/14/79 

* 
Radioac t iv i tv  i n  HRL Liauid Ef f luen t  

Analvsis** 
Gross-Alpha Gross-Beta T r  i t ium Volume 

2.5 zi 1.0 6.5 2 1.0 0.3 f 0.3 581 
2.1 :: 0.9 6.4 i: 1.0 n0.2 2 0-3 528 

722 1.6'2 0.9 8.2 1.2 1.4 i: 0.3 

0.4 0.8 10.7 2 1.4 1.5 2 0.3 501 
2.2 +. 1.0 10.5 i: 1.4 2.7 f 0.3 476 

527 3.1 & 0-9 10.7 2 1.3 2.5 0.3 

2-0 2 0.7 6.1 f 0.9 2.9 2 0-'3 2 87 

JIO-9 PCl/rnl) u C l / m l )  ( I O  -6 uCl/ml) ( IO3 gal/wk) 
\ .  

g 
I 

I 

CG*** 700 2 00 3000 - 
(PO-21 0, SO!, ) ( 1-1 25, SOL I 

* 
Average r a d i o a c t i v i t y  background l e v e l s  o f  Los Alamos water 
s u p p l i e s  f o r  gross-alpha, gross-beta,  and t r i t i u m  are near 
or below minimum detectable l i m i t s .  

All ana lyses  done on weekly, p ropor t iona l ,  composite samples. 
** 

*** 
Most r e s t r i c t i v e  Concentration Guide values  from DOEM 0524 
(Annex A )  of those radionucl ides  are used a t  HRL. Para- 
phrasing, " E f f l u e n t s  may be discharged to publ ic  s a n i t a r y  
sewage systems provided the quan t i ty  of r a d i o a c t i v i t y  
r e l eased  i n  any one month, if d i l u t e d  by the  average monthly 
q u a n t i t y  of water r e l eased  by the i n s t a l l a t i o n ,  w i l l  not 
r e s u l t  i n  an average concentrat ion exceeding the  CG i n  Annex 
A ,  T a b l e  11, Column 2 ( c o n c e n t r a t i o n s  o f  water above 
background and i n  an uncontrolled area)." 
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The chemical emissions ques t ionnai re  has been completed and t h e  

r e s u l t s  co r re l a t ed .  Recommendations f o r  r e s i s t r a t i o n  of  the Laboratory w i t h  

the state Environmental Improvement Divis ion (EID)  as an '  emissions source 
have been made. 

I 

i 

Comprehensive sets  of s o i l ,  sediment,  water, and vegeta t ion  samples 

have been co l l ec t ed  from Sigma Mesa and Mortandad Canyon and analyzed fo r  
s eve ra l  c o n s t i t u t e n t s  t o  g ive  a complete chemical p r o f i l e  of  these areas. 

Most of the analyses  have been completed, and graphs f o r  each of  the  
c o n s t i t u e n t s  are being p lo t t ed .  

3.2.2.6 Emersencv ResDonse A c t i v i t i e s  

On September 1 7 ,  1979 there was a f i re  i n  a dumpster a t  TA-33 t h a t  

contained s O . 1  C i  of t r i t i a t e d  waste. H-8 provided d i spe r s ion  data and 
co l l ec t ed  freeze-out and r o u t i n e  a i r -ne t  samples f o r  t r i t i a ted  water. The 
rou t ine  air-net  samples (TA-33 and Ancho Canyon) ind ica ted  normal background 
concent ra t ions  of t r i t i a t e d  water as reported i n  las t  q u a r t e r ' s  repor t .  A 

concentrat ion of  24 x 10 pCi/ml of HTO was measured i n  atmospheric water 

co l l ec t ed  by the freeze-out method. T h i s  concent ra t ion  is  two t o  three 

orders  of magnitude above normal background atmospheric water concentrat ions.  
It  corresponds t o  an a i r  concent ra t ion  of tritium of 1.1 x C i / m  - With 

winds l i g h t  and v a r i a b l e ,  it is l i k e l y  the plume meandered about the  S i te  

before  being dispersed by the  winds. The measured concent ra t ions  could have 
come from off-gassing of the burned d e b r i s  and metal su r faces  a f t e r  t he  f i re  
had been ext inguished.  H - 1  was able t o  measure t r i t i u m  near t h e  dumpster 
w i t h  por tab le  instruments a f t e r  the f i r e  had been extinguished. H-8 measured 
concent ra t ions  were cons i s t en t  wi th  H-1 measurements. 

4 

3 

Measured concent ra t ions  of HTO near the dumpster were 55% of  the  

C i / m 3  (DOEM 0524).  I f  a uncontrol led area concentrat ion guide of  ' 2  x 

person were exposed t o  a cloud of t h i s  concentrat ion f o r  30 minutes,  h i s  

whole body dose would be 0-01 mrem, which is  an i n s i g n i f i c a n t  exposure. 
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On October 31, 1979 the re  was a poss ib le  r e l ease  of ac t iva t ion  

products t o  the environment from the Omega West Reactor a t  TA-2. A r a b b i t  

containing a s o i l  sample had s tuck i n  a sanple  por t .  When P-2 t r i e d  t o  
remove t h e  r a b b i t ,  i t  broke  s p r e a d i n g  c o n t a m i n a t i o n  throughout  t h e  

experimental  room. Some material was re leased  ou t s ide  the bui lding through 
an u n f i l t e r e d  exhaust. The sample had been exposed t o  a neutron f luence of 
2.7 x 1017 n/cm-. 3 P-2 i d e n t i f i e d  24Na, 56Mn, 1 40La, 1 1 6mIn 1 52mEu 165,, , 
' 53~m,  187M, and B r  i n  the sample wi th  possibly seve ra l  more i so topes  t o  
iden t i fy .  Environmental samples were co l lec tbd  from LAMPF, DP S i t e ,  Gulf 

S t a t i o n  on T r i n i t y  Drive, Royal Crest  Trailer Court, and 48th S t r e e t  ( i . e . ,  
a l l  l oca t ions ,  on the  mesas along the canyon) t o  document i f  any mater ia l  

escaped the  canyon. Background samples were co l l ec t ed  from Well PM-1 and 
Espanola. A swipe of t he  material from i n s i d e  the  bui lding was used t o  

determine the spec t r a  of the released isotopes.  In  the  swipe, the major 
i so topes  i d e n t i f i e d  were 
i so topes  seen on the  swipe  were detectable on the air f i l t e r s .  For a look a t  

any lonq-lived i so topes  tha t  might have been r e l eased ,  gross-alpha and -beta  

COL '2; xere  made e igh t  days a f t e r  the re lease .  Resul ts  indicated a c t i v i t y  
l e v e l s  z z i r  o r  below minimums a t  these  s t a t i o n s  compared t o  1973 

9 9 

a2 

9 , 140La, and 24Na. None of the  
1 52mlEU 11 6mlIn 

(LA-7800-ENV). With no de tec t ab le  short- l ived o r  long-lived a c t i v i t y ,  no 
dose c a l c u l a t i o n s  were attempted--especially s ince  the  de t ec t ion  l i m i t s  were 
100 t o  10,000 times below the uncontrol led area concentrat ion guides ( C G s )  

from DOEM, which apply t o  continuous exposure (158 h/wk). Any member of the  

publ ic  exposed t o  t h i s -  release would have been exposed at the most fo r  Only 
seve ra l  hours. 

I 
On December 12, 1979 r e a c t o r  coolant water was s p i l l e d  on the  f l o o r  

i n  a room at the Omega West Reactor a t  TA-2. Some of the water went t o  the 

environment through a d r a i n  t h a t  e m p t i e s  i n t o  Los Alamos Creek. Water and 

sediment samples i n  the  v i c i n i t y  of t h e  release indicated measureable 
a c t i v i t y .  There was no water flow i n  t h e  creek above TA-2 and flow SeeDed 
i n t o  the  ground before i t -  reached the  east br idge within the TA-2 conpound. 
Data a n a l y s i s  is nea r ly  complete as t o  t h e  ex ten t  of  t h e  contamination. 

On December 19, 1979 a small release of t r i t i u m  gas  (174 C i )  

occurred from TA-33-86. Sample a n a l y s i s  is underway. 
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Modifications were made on the Onan motor-generator set t o  provide a 
more stable power source fo r  the emergency van. The motor-generator base 
mount/cart was f ab r i ca t ed .  The motor-generator set  was mounted' on the base 

af ter  modif icat ions were made t o  the cool ing-air  exhaust fan. Construction 
has s t a r t e d  on the  a u x i l i a r y  b a t t e r y  w e l l ,  the roof-support system, and the  

sub- f loor .  
I 

3.2.2-7 * Foodstuffs  
Honey and bee samples  were c o l l e c t e d  from s i x  h i v e s  p l a c e d  

throughout the Laboratory and honey samples were co l l ec t ed  from three 
background loca t ions .  Tri t ium r e s u l t s  ind ica ted  a maximum of 579 pCi/ml of 

t r i t i u m  in the wastes of the  honey i n  a h ive  loca ted  near TA-33. A person 
e a t i n g  2.27 kg of  honey from t h i s  hive would r ece ive  0-024 mrem. 

Twenty-eight  f i s h  samples  from C o c h i t i ,  Ab iqu iu ,  and Herron 
r e s e r v o i r s  have been submitted f o r  radiochemical ana lys i s .  

t r i t i u m  and 238' 239Pu r e s u l t s  are cons i s t en t  w i t h  previous years .  
Preliminary r e s u l t s  from the foodstuff  sampling program i n d i c a t e  

3.2.3 Environmental SUDDO rt Pronrams 

3.2.3- 1 Hvdrolonic and Geolonic S t u  d i e s  
, 

Two tes t  holes  were d r i l l e d  a t  TA-39 f o r  percola t ion  tests f o r  
design of s an i t a ry  waste shafts.  The holes  encountered basalt  st a depth o f  
approximately 24 f t .  Tests performed by Zia U/E ind ica ted  t h a t  the  
permeabi l i ty  of weathered t u f f  above the basalt was l o w  and that a t i l e  f i e l d  
would have t o  be used. 

A reconnaissance was made a t  the  request  o f  Group P-2 t o  determine 
the  s t a b i l i t y  of rocks on wal l s  and s lopes  of Los Alamos Canyon above TA-2. 
It appears t ha t  there has been l i t t l e  movement of rocks on t h e  wall and 

s lopes  of the  canyon s ince  a study was made by t h e  U-S. Geological Survey i n  
September 1970. Only two rock f a l l s  s ince  tha t  t i ne  were noted. Inspec t ion  
of the  s lopes  fa i led t o  de t ec t  any rocks tha t  were uns tab le  o r  o ther  evidence 
of  recent  movement. 
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The pump for  Well DT-10 was set  i n  December and test pumped f o r  two 

4-hour periods.  Pump column p i p e  tha t  was de fec t ive  w 3 s  replaced p r i o r  t o  

t h e  t e s t i n g .  

S tud ie s  on t r i t i u m  dispers ion  i n  t h e  shallow aqu i fe r  i n  Mortandad 
Canyon and t r i t i u m  t r a n s p i r a t i o n  through Ponderosa Pine (Pinus Donderosa) h a s  

continued. The s tudy  of  t he  d i spe r s ion  of n i t r a t e s  and f l u o r i d e s  has  a l s o  
continued i n  DP-Los Alamos Canyon. 

3.2.3.2 Water S u m l y  I 

Water supply d a t a  and well c h a r a c t e r i s t i c s  have been tabula ted  f o r  , 

6 CY1979. The production f o r  1979 was 1,451 x 10 qsl as compared t o  1,732 x 
10 g a l  i n  1976. The annual production has  continued to  dec l ine  s ince  1976. 6 

The pump from Well G-6 was pul led  f o r  inspec t ion  i n  ea r ly  December. 

The new pump, which was i n s t a l l e d  i n  May could not  be ad jus ted  w i t h  an i n f l u x  
of sand t h a t  occurred with pmpage. The increased sand was probably due to  

s e t t i n g  t h e  t a i l  p ipe  of  the pump i n t o  the  screen  sec t ion  about 30 f t  lower 
than the previous s e t t i n g .  The well was logged wi th  the downhole TV un i t .  
Some i n c r u s t a t i o n s  were noted from about 900 t o  1100 f t .  As the casing and 
screen sec t ion  was cleaned i n  May, the i n c r u s t a t i o n s  ind ica ted  t h a t  t he  

l a r g e r  p a r t  of t h e  f i e l d  to  t h e  w e l l  occurred i n  the 900 t o  1100-ft s ec t ion .  

The bottom depth log3ed was 1420 f t .  

The  pump i n  Well G-5 f a i l e d  i n  December and was pul led .  The well  

was loqsed wi th  the  TV u n i t  to a depth of about 700 f t  where the cas ing  
reduces from 12-in. diam to  10-in. diam. The screen s e c t i o n  was damapd a t  

the depth of 690 f t  f i l l i n g  the lower 1300 f t  of the wel l  with sediment and 
grave l .  The cas ing  and screen  had some i n c r u s t a t i o n ,  but not enough t o  
warrant c leaning of the  cas ing  o r  screen. 

3.2.3.3 Fenton Hill Geotherrnal Pro iect SuDDort 
The loca t ion  of t h e  5.0 x 10 6 g a l  s to rage  r e se rvo i r  nor theas t  o f  t he  

compound a t  TA-57 was rejected based on d a t a  obtained from test  d r i l l i n g  i n  

August. The loca t ion  was under la in  by a wet p l a s t i c  c l a y . -  
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A second loca t ion ,  southwest of t h e  compound, was t e s t e d ' i n  October. 

Five holes  were d r i l l e d  t o  depths  ranging from 22 t o  42 f t .  The s i t e ,  

underlain by t u f f ,  was s a t i s f a c t o r y  f o r  t he  loca t ion  of  the  r e se rvo i r .  The 

study was requested by ENG-2 and (3-4. 
Two tes t  holes 'were  d r i l l e d  100 f t  west of  Hole EE-2 t o  determine 

the  foundation design fo r  a tower. The holes  d r i l l e d  t o  depths  of 12 f t  
encountered t u f f  near  t h e  surface. It was suggested that  the foundation f o r  

the tower should be set  at least  2 f t  i n t o  the undisturbed t u f f .  
Monitoring of t h e  chemical q u a l i t y  o f  water i n  and adjacent  t o  the 

s i t e  was continued w i t h  samples co l l ec t ed  i n  November. Analyses are t o  bc 

completed i n  January. 

A t  t h e  request of G-2, the downhole TV u n i t  was used t o  log and tape  
the sec t ion  of casing above the g r a n i t e  i n  Hole EE-2 on December 23 and 25. 
It was reported tha t  t he  c a s h 2  i n  the  hole  had co l lapsed  at a depth of 
approximately 1750 fi. The TV run on December 23 ind ica ted  the  co l lapse  wi th  

a break a t  a coupl ing at a depth of 1740 f t .  Water was ' l e ak ing  i n t o  the 
casing at the break. The run on December 25 proved tha t  wat'er had f i l l e d  the 

casing t o  a depth of approximately 1720 f t .  About 6800 f t  of the hole  was 
losged and taped with the TV downhole u n i t  during the two days. 

The pump failed i n  the  water well FH-1 a t  Fenton H i l l  i n  November. 

It was pul led from the hole and repaired; however, i t  could not be run i n t o  
the  screen sec t ion  of  t h e  'well below the lead packer a t  a depth of  378 f t .  

Damase t o  the packer was suspected; however, the downhole TV un i t  ind ica ted  
no damage. The pump wir ing required more compaction aga ins t  t h e  pump t o  pass  
throush the lead packer. 

3.2- 4 Environmental I s s u e s  

Group H-8 provided a s s i s t ance  t o  Group LS-6 i n  core  sampling a t  the  
Waste Disposal Area C (TA-54). A spot i d e n t i f i e d  i n  previous environmental 
surveys read 50-55 mR/n (closed window) and 60-55 mR/n (open window) on a 6M 

survey meter. Spec t r a l  scans ind ica t e  a 137Cs source w i t h  a g rea t  deal o f  
cover between i t  and the  sur face .  
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Sealed p l a s t i c  tubes (s7-cm long) were discovered by Group H-8 near  
the  south fence of  Waste Disposa1,Area B (TA-54). Tubes were in s ide  and 
ou t s ide  the  fence -and had no de tec t ab le  ex te rna l  rad ia t ion .  X-rays on 14 

tubes by Group M-1 ind ica ted  only one had v i s i b l e  ( t o  x-rays) material. The 

material i n  the  one tube was i d e n t i f i e d  as chromium by x-ray f luorescence.  
Personnel from CMB-5 (Plast ics  Sect ion)  have no idea what the  t u b e s  were used 

fo r  and ind ica ted  the tubes d i d  not come from CMB-6. 
\Two automated meteorological towers - are cu r ren t ly  i n  opera t ion .  

Data are a v a i l a b l e  from t?ne OHL tower bes innins  September 5 ,  1979 and from 
the  TA-54 (Area G) tower beginning on November 5, .1979. These data are being 
w r i t t e n  to the Cmputer  Center ' s  Common F i l e  System (CFS) where they can be 

accessed by any computer system user .  Software has been developed t o  provide 
graphica l  and t abu la r  summaries of these data.  

E n s h e e r i n 3  2 has  questioned the  tower l i g h t n i n g  pro tec t ion  system 

design at TA-50 which calls  f o r  an extensive grounding system t o  respond t o  

the  " inevi tab le"  l i 3 h t n i n s  s t r ikes  t o  the  tower. They have r e se rva t ions  t o  
the use of t h i s  approach a t  Los Alamos where t h e  poor e l e c t r i c a l  conduct ivi ty  
of t h e  over ly ing  volcanic  t u f f  might preclude t h e  cons t ruc t ion  of  an adequate 
grounding system capable of d i s s i p a t i n g  a direct  l i g h t n i r g  h i t  t o  the  tower. 
An a l t e r n a t i v s  approach t o  l i gh tn ing  has been reviewed. 
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SECTION 1 .  

HEALTH OF WORKERS - 

OCCUPATIONAL MEDICINE - H-2 

I. GENERAL 

The Meson P h y s i c s  (MP) F a c i l i t y  Dispensary  h a s  been comple te ly  revamped., 
A n u r s e  w i l l  be  s t a t i o n e d  a t  t h e  d i s p e n s a r y  h a l f  time. One 'doc tor  and a 
n u r s e  are  now l o c a t e d  a t  t h e  S-Site d i s p e n s a r y  d u t y  s t a t i o n s .  DOE and LASL 

employees l o c a t e d  i n  t h e  g e n e r a l  v i c i n i t y  of S-Site w i l l  r e c e i v e  t h e  second 

p a r t  of t h e i r  p h y s i c a l  examinat ion  a t  t h i s  l o c a t i o n .  

The  p r o c e s s  o f  r e c l a s s i f y i n g  t h e  n u r s e s  from T e c h n i c i a n s  t o  
A d m i n i s t r a t i v e  S ta f f  Members (ASM) i s  s t i l l  underway and p o s i t i v e  a c t i o n  i s  

expec ted  i n  October 1980. 

T h e r e  i s  s t i l l  a n e e d  f o r  s p a c e  t h a t  c o u l d  b e  d e v o t e d  t o  a 
r e h a b i l i t a t i o n  s e c t i o n .  The s p a c e  i n i t i a l l y  i d e n t i f i e d  i n  t h e  Labora tory  
Suppor t  Complex (LSC) for t h i s  e f fo r t  was r eas s igned .  

11. MEDICAL SERVICES 

There were no major medica l  i n c i d e n t s  d u r i n g  t h i s  q u a r t e r .  However, we 

d i d  have  a s i m u l a t e d  emergency o p e r a t i o n  on how t o  hand le  a r a d i o a c t i v e  

a c c i d e n t .  Medical s e r v i c e s  provided  d u r i n g  t h i s  q u a r t e r  are  l i s t e d  i n  t h e  

f o l l o w i n g  tab les :  

I 

. 
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EMPLOYEE MEDICAL SERVICES 

Pre-emplo yment * - Initial Visit 
- Physicians Examination 

Periodic 
- Initial Visit 
- Physicians Examination. 

Termination 
- Initial Visit 
- Physicians Examination 

Special Examinations 
- Laser, Beryllium, FAA, 
Return to work, etc. 

Industrial 
LASL DOE Zia -- - 

125 -- 3 
145 2 9  

' 70 64 131 

147 72 97 

. 114 -- 1 

24 2 20 

Other Contractor Examinations - -- -- 
Special Procedure & Diagnostic Test 406 17 25 
Miscellaneous Visits 
Sick Call Visit 
Follow-up Visit 

Nonindustrial 
Zia - 

e 

79 3 28 

1037 4 48 

100 -- 1 

* 
Questionnaire and lab work. 

-2- 



\ 

New Cases  - Summary 
Opened ( P e r s o n a l  Con tac t )  
Discussed w i t h  Supe rv i so r  

(No Pe r sona l  Con tac t )  

EMPLOYEE COUNSELING PROGRAM 

LASL DOE Zia  EG&G T o t a l  -- - - 

Mar it  a 1  / Family 
Mental/Emotional 
Other 

Cases ODened - D e t a i l e d  bv 
R e f e r r a l  Source  

Supe rv i so r  
S e l f  
Medical ' 

Other 

Supe rv i so r  C o n s u l t a n t s  

Community Resource Con tac t s  

Case Conferences 
Employee ' 
Family 

Employee P r e s e n t a t i o n s  
Number P r e s e n t  

T o t a l  Number o f  Employee 
C o n s u l t a t i o n s  

67 -- 1 2 70 

14 -- 
17 .-- 
16 -- 
20 -- 

1 
1 

11 -- -- 
49 '-- -- 

6 -- 1 -- 

22 -- 2 -- 
4 -- -- -- I 

292 4 '24 3 
30 -- 12 -- 

16 
17 
16 
21 

12 
50 

7 
1 

24 

4 

323 
42 

2 
120 

4 93 
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SECTION 2. 
I 

HEALTH AND SAFETY I N  WORK PLACES - -- 

111. HEALTH PHYSICS - H-1 

A .  P r o t e c t i o n  of Workers' i. 

$ 

q -  
I: 

1. Survey and Incident&. - There were no o u t s i d e  su rveys  performed by 
0 

t h e  Department of Energy ( D C E )  d u r i n g  t h i s  q u a r t e r .  
Ten r a d i a t i o n  i n c i d e n t s  were i n v e s t i g a t e d  and documented by Group H-1 

per sonne l .  None of these i n c i d e n t s  r e q u i r e d  r e p o r t i n g  t o  DOE a s  r a d i a t i o n  
occur rences .  The most s i g n i f i c a n t  i n c i d e n t  involved  t h e  Group CMB-8 was te  
i n c i n e r a t o r  located a t  DP S i te .  An unexpected d e f l a g r a t i o n  occur red  d u r i n g  

s t a r t u p  and t h e  glovebox conta inment  was breached. No pe r sonne l  exposure  nor  

i n j u r y  r e s u l t e d  and c l eanup  of t h e  s m a l l  i n c i n e r a t o r  room was complete i n  

approx ima te ly  24 hour s .  A s p e c i a l  team was assembled t o  i n v e s t i g a t e  t h e  case 

and s u g g e s t  p o s s i b l e  r emed ia l  a c t i o n  requi rements .  

2. Tra in ing .  To m a i n t a i n  a h i g h  l e v e l  of r a d i a t i o n  p r o t e c t i o n  
awareness  and unde r s t and ing ,  Group H-1 provided  s e v e r a l  worker t r a i n i n g  
programs. A l l  new LASL employees r e c e i v e  a s l ide / tape  h e a l t h ,  s a f e t y ,  and 
environment i n d o c t r i n a t i o n  a s  p a r t  of t h e i r  h i r ing-on  procedure .  A l l  new 
LASL employees are a l s o  g iven  a handout e n t i t l e d  "Radia t ion  P r o t e c t i o n  

In fo rma t ion  f o r  LASL Employees.11 P a r t i c i p a t i o n  i n  H-1's Short  Course i n  

R a d i a t i o n  S a f e t y  inc luded  31  Group E-5 members, two H-2 n u r s e s ,  10 Group 4-5 

members, and 8 new DOE Pro Force members. A t o t a l  of 229 LASL employees 

r e c e i v e d  r a d i a t i o n  s a f e t y  o r i e n t a t i o n s  a s  p a r t  of H-1's Health Phys ic s  

Checkl iq t  p rocedure  for new r a d i a t i o n  workers. Twenty-one x-ray d e v i c e  
o p e r a t o r s -  p a r t i c i p a t e d  i n  a s p e c i a l  x-ray s a f e t y  course i n  September. 

Updating of t h e  t r a i n i n g  of a l l  H-1 h e a l t h  p h y s i c s  t e c h n i c i a n s  was 
s tar ted i n  September. A s t a t u s  report was prepared  for  each t e c h n i c i a n .  A l l  

t e c h n i c i a n s  are expec ted  t o  complete t h e  three i n t r o d u c t o r y  v i d e o  tapes  and 
s i x  i n t e r m e d i a t e  l e v e l  v ideo  t a p e s  on r a d i a t i o n  s a f e t y  by A p r i l  1 ,  1981. 

Completion of workbook q u e s t i o n n a i r e s  and tes ts  are a l s o  expec ted .  
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3. Rad ia t ion  S a f e t y  Reviews. S i g n i f i c a n t  r a d i a t i o n  s a f e t y  and s a f e t y  

a n a l y s i s  suppor t  inc luded  t h e  fo l lowing:  
I 

0 New f a c i l i t i e s  t h a t  r e c e i v e d  des ign  suppor t  du r ing  t h i s  q u a r t e r :  
Ta rge t  F a b r i c a t i o n  F a c i l i t y ,  L-Division, TA-35; Enriched Uranium Process ing  
Replacement F a c i l i t y ,  CMB-8, TA-3; and Nuclear M a t e r i a l s  C e n t r a l  S to rage  

F a c i l i t y ,  OS-2, TA-55. 
I 

0 New f a c i l i t i e s  t h a t  received document review and/or  document i n p u t :  

New Detonator  F a c i l i t y ,  WX-7, TA-22; Enriched Uranium Process ing  F a c i l i t y ,  
CMB-8, TA-3; Nuclear M a t e r i a l s  C e n t r a l  S t o r a g e  F a c i l i t y ,  OS-2, TA-55; Nuclear 
Safeguards  Technology Labora to ry ,  4-5, TA-35; Li thium Hydride Machining 
F a c i l i t y ,  SD-1, TA-3; Low Level  Waste B u r i a l  Experiment ,  LS-6, TA-59; Energy 
Conserva t ion  R e t r o f i t s ,  ENG-2, LASL; I s o t o p e s  R&D Labora tory ,  AP-DO, TA-46; 
Ta rge t  F a b r i c a t i o n  F a c i l i t y ,  L-DO, TA-35; A c c e l e r a t o r  V a u l t ,  AP-2, TA-46; and 

TPFS 20 MJ Superconduct ing  Co i l  Test, CTR-9, TA-3. I 

0 Approximately 12 s m a l l  p r o j e c t s  r e q u i r i n g  b o i l e r  p l a t e  Hea l th ,  - 

S a f e t y ,  and  Env i ronmen t  Rev iew (HSER) were r e v i e w e d  f o r  p o t e n t i a l  

r a d i o l o g i c a l  concerns .  
1 

0 F i f t e e n  Q u a l i t y  Assurance ( Q A )  review ltgreen.sheetsl1 were completed 
t h i s  q u a r t e r .  A l l  b u t  two were approved. Problems wi th  t h e  two d isapproved  
a r e  be ing  r e so lved  v i a  Engineer ing  Department r e p r e s e n t a t i v e s .  

0 S p e c i a l  shor t - te rm s t u d i e s  inc luded  a s h i e l d i n g  a n a l y s i s  f o r  a 
c o n c r e t e  w a l l  i n  t h e  Group L-lo's High Energy Gas Laser F a c i l i t y  l a s e r  h a l l .  

A w a l l  t h i c k n e s s  of 7.5 i n .  was recommended. . 
0 A t o t a l  o f  126 S tanda rd  Opera t ing  Procedures  (SOP) were reviewed 

These procedures  a r e  prepared  and updated through t h e  H-Division SOP O f f i c e .  

f o r  o p e r a t i o n s  t h a t  r e q u i r e  w r i t t e n  procedures  f o r  hazard c o n t r o l  purposes .  
0 Nevada Test S i t e  (NTS) suppor t  i nc luded  p a r t i c i p a t i o n  i n  two LASL 

and two Lawrence Livermore Labora to ry  ( L L L )  e v e n t s  a s  well a s  suppor t  f o r  
t h r e e  d r i l l b a c k s  and three cementbacks. One a tmospher ic  r e l e a s e  occurred  
d u r i n g  a d r i l l b a c k  and cementback. A t o t a l  o f  45 c u r i e s  of xenon and 7 

mil l icur ies  o f  r a d i o a c t i v e  i o d i n e  were r e l e a s e d .  These r e l e a s e s  were n o t  
d e t e c t a b l e  o f f  s i t e .  

-5- 



4. Monitor ing f o r  Whole Body Exposure. F igu re  1 shows whole body 

exposure  r e s u l t s  (man-rem) f o r  t h e  y e a r s  1974 through 1979 and t h e  f i rs t  

e i g h t  1980 a d j u s t e d  monthly exposures  ( a c t u a l  monthly exposures  m u l t i p l i e d  by  

12)  for t h e  10 LASL groups  w i t h  t h e  h i g h e s t  exposures  i n  1974-1979. Also 
shown as  'Iothers1' is t h e  t o t a l  accumulated exposure  (man-rem) f o r  t h e  

remainder  o f  badged Labora to ry  personnel .  

Other s t a t i s t i c a l  in fo rma t ion  on whole body exposures  is summarized i n  
Table I. These r e s u l t s  i n c l u d e  whole body exposures  from i n t e r n a l  t r i t i u m  a s  

well as  thermoluminescent  dos imeter  (TLD) badge results.  

TABLE I 

WHOLE BODY EXPOSURE SUMMARY 

- 
1980 Through August 

- 
Highest I n d i v i d u a l  Accumulated Dose (rem) 3- 1 

Number of Persons  wi th  Exposures exceeding 

0.41 r e m h o n t h  27 
T o t a l  LASL Accumulated Dose (man-rem) 199 
Number of LASL Persons  Badged 

( o r  sampled f o r  t r i t i u m )  

Number w i t h  Zero Dose 
430 

313 
I 

A l l  exposures  t h a t  exceeded 0 . 4 1  rem p e r  month c o n t i n u e  t o  be  
i n v e s t i g a t e d  a long  wi th  many lesser exposures  t o  h e l p  ma in ta in  exposures  
as low a s  p r a c t i c a b l e  (ALAP). Through J u l y  1980, t e r m i n a t i o n  r e p o r t s  
to ta led  467 w i t h  197 having  p o s i t i v e  exposure .  

-6- 
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GROUPS (Total number of persons monitored in 1979.) 

1. CMB-11 (222) 4. H-1 (170) 8. a-14 (30) 
2. OTHERS (3538) 5. CMB-14 (33) 0. SD(129) 
3. MP-7 (641 6. CNC-11 (101) 10. CMB-5 (50)  I 

7. CMB-1 (132) 11. WX-5 (32) 

Fig .  1. Whole body r a d i a t i o n  exposure  (man-rem) f o r  t h e  1 0  LASL Groups w i t h  
l a r g e s t  accumula t ions  i n  1974-1979. 
i nc luded  as t h e  group "Others." 
s p e c t i v e ,  monthly exposure  accumula t ions  have been m u l t i p l i e d  by 1 2  
and p l o t t e d  i n d i v i d u a l l y .  The i n d i c a t e d  man-rem i n c l u d e  TLD ( o r  f i l m )  
badge measurements and whole body exposure  from t r i t i u m  as measured by 
b ioassay .  

A l l  o t h e r  LASL Gfoups have been 
To p rov ide  1980 d a t a  i n  annual  per -  

YEAR 
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5. Monitoring for Internal Depositions of Radionuclides. The results 
of plutonium body burden calculations, in vivo body measurements, and 
americium-plutonium wound counts are summarized in Table 11. The level 
requiring local review in Table I1 differ for the three monitoring methods. 

TABLE I1 
INTERNAL EXPOSURE MONITORING DURING JULY-SEPTEMBER 1980 

No. Exceeding Total Persons 
Monitoring Methods Level for Local Review Monitored 

Pu Bod y-Burd en Calculations 0 

In Vivo Measurements 0 
Am-Pu Wound Count 0 

504 

352 
22 

For plutonium body burden calculations, 2 nCi uptake is the level for  

local review unless the calculated uptake is a result of one of the following 
factors: (1) a long-time interval (usually exceeding 6 months) between urine 
samples which only slightly exceed the detection level; (2) a reevaluation of 

urine data, or a reassessment of potential accident dates of a previously 
known body burden; or (3) a suspected contaminated urine sample (with 

follow-up sample requested). 
For in vivo measurements of plutonium chest burdens, the current minimum 

significant measured activity (MSMA) levels differ for different isotopes--11 
nCi for Plutonium-238 and 23 nCi for Plutonium-239. For both plutonium 
isotopes, the local review values are the current MSMA levels. For 
Americium-241 chest burdens and for body burdens of gamma emitters, measured 
burdens that exceed 10% of the appropriate burden value are reviewed locally 
by Group H-1. For americium or plutonium wound counts, the review level is 2 

nCi. 
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B. Special Studies and Development Projects 

Several special studies and development projects were continued in 
support of the Laboratory's programmatic and health physics programs. 

a) H-1 participated in the 17th Annual Nuclear Accident 
Intercomparison Study at the Oak Ridge National Laboratory's DOSAR facility 
on August 11-15, 1980. During the study the response of the LASL Criticality 
Detector (LASLCD), Personnel Neutron Dosimetry (PND) packets, and our ability 
to interpret sodium activati'!;n (in a phantom) were tested. H-1's results 
compared favorably with the PbSAR evaluations of the exposures delivered. 

5 

. 
I 

b) A 6-month study to evaluate the necessity of routine biweekly 
tritium urine sampling for certain persons in 12 LASL groups has been 
completed. Operations in six of the groups resulted in no tritium uptake, 
while the operations in the other six groups resulted in positive urine 
results. Persons in the six groups showing no uptake either worked only with- 
sealed containers of tritium, or low levels of tritium contamination. 
Routine sampling was discontinued for these persons. Persons in the other 
groups where tritium uptake was observed have been maintained on the biweekly 

urine sampling program. 
I 

c) Continuing work on the TLD badge system included the following: 
( 1 )  institution of an audit program for exposure evaluation and recognition 
that the accuracy of reported exposures can be improved by applying 
individual TLD chip correction factors for each evaluation, (2) further 
studies on background buildup, and (3) additional measurements to determine 
neutron correction factors at different Los Alamos Meson Physics Facility 
(LAMPF) areas. 

d) The plutonium body burden calculation computer programs have been 
modified to permit the inclusion of Plutonium-242 urine assay data and the 
calaulation of Plutonium-242 body burdens. 

e)- A review of the potential accident dates and types in the Plutonium 
I Body Burden (Q) From Urine Analysis (PUQFUA) data base and the plutonium 

uptakes (calculated from urine assay data) has revealed the following: (1) 
No statistically significant correlation exists between the magnitude of nose 
swipes and the calculated plutonium uptake, (2) Chemical burns involving 
plutonium resulted in plutonium uptakes in 10 of 1 1  cases, (3) Plutonium 
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up takes  occur red  i n  24 o f  28 c a s e s  invo lv ing  s u r g i c a l  e x c i s i o n  o f  plutonium 
contaminated wounds, ( 4 )  S i n c e  1960 there have been 26 plutonium contaminated 
wounds ( w i t h  no e x c i s i o n )  g r e a t e r  t h a n  0.2 nCi. No uptake  was c a l c u l a t e d  i n  

10 cases, between 10 and 50% uptake  was c a l c u l a t e d  i n  10 cases, and g r e a t e r  

t h a n  50% uptake  was ca lcu la ted  (from u r i n e  a s s a y  d a t a )  i n  t h e  remain ing  6 
cases. 

I 

f )  The NTS Remote Area Monitor ing System (RAMMS) was s i g n i f i c a n t l y  

upgraded by  t h e  i n s t a l l a t i o n  o f  a color g r a p h i c  t e r m i n a l ,  two new h i g h  speed  

hard copy t e r m i n a l s ,  and upgrading o f  t h e  s o f t w a r e  package f o r  c o l o r  
g r a p h i c s .  

g )  Health,  S a f e t y  and Environment Manual documents were developed f o r  
Rad ioac t ive  Source Con t ro l ,  Source Leak T e s t i n g ,  and Tr i t ium.  

C. P r o t e c t i o n  of t h e  Environment - Airborne  E f f l u e n t  

Measurements des igned  t o  de te rmine  t h e  q u a n t i t y  of r a d i o a c t i v e  materials 
discharged to  t h e  environment v i a  86  exhaus t  a i r  s tacks  and v e n t s  cont inued .  
Q u a n t i t i e s  released i n  1978 and 1979 are  l i s t e d  i n  Table I11 a long  wi th  1980 
release q u a n t i t . i e s  th rough September 5 ,  1980. The mixed a c t i v a t i o n  p roduc t s  
(MAP) are shor t - l i ved  r a d i o n u c l i d e s  released from TA-53, LAMPF. The h i g h e r  
t h a n  normal plutonium l e v e l  is due t o  e l e v a t e d  releases from Wing 3 of t h e  

CMR B u i l d i n g  d u r i n g  t h e  f i r s t  q u a r t e r  of 1980. Remedial c o r r e c t i v e  a c t i o n s  
were t aken  t o  improve f i l t r a t i o n  f o r  t h i s  wing. 

I 

I 
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J TABLE I11 , 

A I R B O R N E  R A D I O A C T I V E  EFFLUENT RELEASE SUMMARY 

(TOTAL ACCUMULATED RELEASES FOR STATED P E R I O D )  

Through 

Nucl ide(s )  1978 1979 September 5 ,  1980 

Pu-238 & Pu-239 111 yCi 1086 yCi 732 PCi 

U-235 & 238 526 uCi  930 PCi  456 U C i  

> IMFP-Mixed Fis-  161 4 

Th-234 1989 
P-32 85 
1-131 . 81 

Ar-4 1 238 
H-3 18,631 

MAP -M i x ed 76 , 500 

s i o n  Products  

Act iva t ion  Products  

1403 yCi yCi 1554 u C i  

pCi 1605 u C i  473 yCi 

u C i  17 yCi 2 yCi 

pCi 158 pCi 86 uCi 

y C i  351 u C i  358 yCi 
C i  15,025 C i  4612 C i  

C i  119,200 C i  94,641 C i  

c 
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I V .  SAFETY AND FIRE PROTECTION - H-3 

A. S a f e t y  Exper ience  ' 

1. . D i s a b l i n g  I n j u r y  T a b u l a t i o n  

OSHA I N J U R Y  EXPERIENCE 

CY-1 979 CY-1 980 
' E n t i r e  Year To Oct 1 

Occupat iona l  i n j u r i e s .  137 72  
Lost time c a s e s  85* 37 

LASL man-hours worked 13,772,367 10,466,842 - 

Days l o s t  from work 487 280 

Average number of employees 7,310 7,491 

* 
I n c l u d e s  one f a t a l i t y  w i t h  no days  l o s t  from work a s s igned .  

2. D i s a b l i n g  I n j u r y  D e s c r i p t i o n s  

Employee s 1 980 Lost Time 
Group - Date (days )  I n  jur-y D e s c r i p t i o n  

. CNC-11 Jan .  21 2 S l ipped  on i ce  a t  TA-48, RC-1, and- 
s p r a i n e d  r i g h t  ankle .  

CNC-11 Jan .  25 148 Tripped on s t e p s  a t  TA-48, RC-1, and 

f e l l  8-10 s teps  t o  l a n d i n g  and i n j u r e d  
neck and back. This was t h e  same 
e m p l o y e e  i n v o l v e d  i n  t h e  a b o v e  

2,. - ._ . 
CMB-6 May 28 40 

CNC-4 June  19 3 

CMB-5 June  26 1 

i n c i d e n t .  
S l ipped  on o i l  s a t u r a t e d  *'Sort-it-All*l 

and i n j u r e d  knee,  s h o u l d e r ,  and head. 
Rash on  body  from w o r k i n g  w i t h  

dicyclohexylcarbodiimide. 
Roll of aluminum f o i l  f e l l  a g a i n s t  

c a l f  o f  r i g h t  l e g  c a u s i n g  muscle  
spasms and a r u p t u r e d  b lood .vesse1 .  
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L-10 

L-10 

H-5 

June 27 

June  30 

J u l y  8 

ENG-4 J u l y  9 

ENG-4 J u l y  17 

MP-10 J u l y  25  

CNC-11 Aug. 4 

CTR-9 Aug. 12 

ENG-4 Aug. 29 

c- 1 Sep t .  8 

B. I n c i d e n t s  

0 On September 

12 

8 

2 

2 

9 ,  1980 

F r a c t u r e d  l e f t  f o o t  w h i l e  p l a y i n g  

v o l l e y  b a l l .  

P l a c i n g  s l i n g  under l o a d  of s t r u c t u r a l  

s t e e l  and  l o a d  s h i f t e d  c a u s i n g  

l a c e r a t i o n s  and f ractures  of 4 t h  and 

5 t h  f i n g e r s  o f  l e f t  hand. 

1 

S t r a i n e d  b a c k  w h i l e  moving 

s e l f - c o n t a i n e d  b r e a t h i n g  u n i t s  
( r e s t r i c t e d  d u t y ) .  

C h a s s i s  o f  a i r - c o n d i t i o n i n g  u n i t  

t i p p e d  and i n j u r e d  face,  nose,  and 

l i p .  

Bumped back on a f i r e  e x t i n g u i s h e r  

b r a c k e t  and b r u i s e d  back. 

Moving e l e c t r o n i c  e q u  i pmen t and  

s t r a i n e d  back. 

Loading a s h e e t  of p o l y e t h y l e n e  on a 
f o r k l i f t  and i n j u r e d  r i g h t  shou lde r  

( r e s t r i c t e d  d u t y )  ., 
F e l l  from b i c y c l e  and i n j u r e d  head and 

c h e s t .  

L i f t i n g  a s m a l l  m o t o r  a n d  i n j u r e d  

back. 

Tape f e l l  from t a p e  r a c k  and broke 

second t o e  of r i g h t  f o o t  ( r e s t r i c t e d  

d u t y ) .  

, 

a p o r t a b l e  5-ton g a n t r y  crane a t  L-10 Antares 
p r o j e c t  c o l l a p s e d  w i t h  no i n j u r i e s  o c c u r r i n g ,  b u t  t h e  crane was d e s t r o y e d .  

Loss was $5 , 363. 

0 On September 15,  1980 a mobile  crane was damaged when a l o a d  being 

l i f t e d  by t h e  crane s h i f t e d .  Dollar l o s s  i s  $15,000. 

1 
I ’  
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1.  F i r e s  and Other P r o p e r t y  Losses. There were e i g h t  cha rgeab le  
f i r e s  and $16,416 i n  p r o p e r t y  l o s s  items i n  LASL b u i l d i n g s  and/or  a r e a s  
d u r i n g  t h i s  q u a r t e r ,  r e s u l t i n g  i n  a t o t a l  Government loss of $19,636. 

0 On August 6 ,  1980 there was a d e f l a g r a t i o n  i n  t h e  i n c i n e r a t o r  g love  
box i n  CMB-8's area a t  TA-21, when combust ib le  was te  material  was be ing  
burned t o  r ecove r  uranium. There were no i n j u r i e s ,  and minor contaminat ion  
o c c u r r e d  d u e  t o  damage t o  t h e  g l o v e  box: d o l l a r  l o s s  h a s  n o t  y e t  been 

de termined .  
p I 

0 On September 25, l'i.80 a PVC n i p p l e  f a i l e d  i n  a s p r i n k l e r  system t o  

a computer s c r e e n  room, in t rGduc ing  water  t o  a Data Genera l  computer and d i s k  

d r i v e .  S i n c e  t h e  damage of approximate ly  $3,000 was covered by a monthly 
main tenance  c o n t r a c t  w i t h  Data Genera l ,  there was no d o l l a r  l o s s  t o  LASL. 

0 

0 On September 1 1 ,  1980 water from DOE C o n t r a c t o r ' s  s p r i n k l e r  system 
( p r i o r  t o  DOE a c c e p t a n c e )  d r ipped  on l e a s e d  computer i n  TA-3, SM-43, Room 
D-401: computer was down for  10 days  and d o l l a r  l o s s  i n  equipment damage was 

approx ima te ly  $65,000. 

- 

0 F i r e  Dept. Run No. 310, 7/6/80,  Bu i ld ing  SM-132, TA-3: Contents  of 

Dempster Dumpster burned. 

0 F i r e  Dept. Run 

leak  f u s e d  one  au tomat i c  

$50. 
0 F i r e  Dept. Run 

Est imated Loss $50. 

No. 342, 7/19/80, Bu i ld ing  302, TA-16, Steampipe 

s p r i n k l e r  head i n  j a n i t o r ' s  c loset .  Estimated Loss 

No. 420, 8/16/80,  TA-40. T ree  s t r u c k  by l i g h t n i n g  , 
and burned. Est imated Loss $25. 

0 F i r e  Dept. Run No. 454, 9 /4 /80 ,  B u i l d i n g  ULR-155. Contents  of 

Dempster Dumpster  i g n i t e d  w h i l e  w e l d i n g  was  b e i n g  d o n e  on  d u m p s t e r .  

Estimated Loss $50. 
0 F i r e  Dept. Run No. 466, 9/16/80,  Bu i ld ing  48 ,  TA-9. Machining 

o p e r a t i o n  i g n i t e d  p a r t  b e i n g  machined. Estimated Loss $3000. 

1 0 F i r e  Dept. Run No. 480, 9/24/80, Bu i ld ing  3,  TA-531 Electr ical  
I 

equipment short  i g n i t e d  p h e n o l i c  i n s u l a t i o n .  Estimated Loss $10. 

0 F i r e  Dept. Run No. 486, 9/26/80, Bu i ld ing  3, TA-36. Shot a c t i v i t y  
seve red  e lec t r ic  l i n e  c a u s i n g  small brush  f i r e .  Est imated Loss $25. 
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0- Fire  Dept. Run No. 491, 9/30/80,  Bu i ld ing  3 ,  TA-53. E l e c t r i c a l  
equipment s h o r t  i g n i t e d  pheno l i c  i n s u l a t i o n .  Est imated Loss $10. 

0 (No Fire  Dept. Run) 5/8/80,  Bu i ld ing  4 ,  TA-55, r e a c t i o n  i n  g love  
Damage and c leanup es t imated  box p e n e t r a t e d  g loves  and spread  contaminat ion .  

loss  $5100. 

C. Formal I n v e s t i g a t i o n s  

0 A formal  i n v e s t i g a t i o n  is i n  p r o g r e s s  by Group H-3 on t h e  Augus t  6 ,  
1980 i n c i n e r a t o r  g love  box d e f l a g r a t i o n  a t  CMB-8, TA-21. 

0 A formal  i n v e s t i g a t i o n  is i n  p r o g r e s s  by Group H-3 on t h e  c o l l a p s e  
o f  t h e  5 - t O n  g a n t r y  c r a n e  a t  L-10 Antares  p r o j e c t ,  September 9 ,  1980. 

D.  A u d i t s  and A p p r a i s a l s  

A team o f  f o u r  H-Division s t a f f  members completed an a p p r a i s a l  o f  t h e  

CMB-11 h e a l t h ,  s a f e t y ,  and  e n v i r o n m e n t  p rogram a t  TA-55 ( p l u t o n i u m ,  
c h e m i s t r y ,  and me ta l lu rgy  f a c i l i t y )  du r ing  t h e  f i r s t  two weeks o f  September. 
The team members reviewed p o l i c y ,  o r g a n i z a t i o n ,  r i s k  management sys t ems ,  

a c c o u n t a b i l i t y ,  t r a i n i n g ,  and emergency  p r o c e d u r e s .  A r e p o r t  o f  t h e  

a p p r a i s a l  has been t r a n s m i t t e d  t o  t h e  CMB-Division Leader. F u r t h e r  a p p r a i s a l  
o f  LASL o p e r a t i o n s  a r e  be ing  deferred u n t i l  t h e  A d m i n i s t r a t i v e  Requirements 
( A R )  and Technica l  B u l l e t i n  (TB) cove r ing  a p p r a i s a l s  have been completed. 

E.  F i e l d  Suppor t  
, 

On August 29, 1980 two H-3 per sonne l  accompanied t h e  Group Leader o f  G-2 

t o  t h e  Anvil P o i n t  Mine a t  Rifle, Colorado. The purpose of t h e  v i s i t  was t o  
a c q u a i n t  H-3 w i t h  t h e  f a c i l i t i e s  a v a i l a b l e  a t  t h e  mine  t h a t  w i l l  b e  u t i l i z e d  
by G-Division pe r sonne l  l a t e r  t h i s  yea r .  A s  a result o f  t h i s  v i s i t ,  H-3 was 
i n  ' a  p o s i t i o n  t o  a d v i s e  &Divis ion  about  t h e  s a f e t y  problems t h a t  m u s t  be  

addres sed  i n  t h e  o p e r a t i n g  p rocedures  f o r  LASL employees working i n  t h e  mine. 
I 

-15- 



LASL i n s t a l l a t i o n s  a t  NTS were v i s i t e d  by H-3, September 10-12, 1980 
w i t h  p a r t i c u l a r  a t t e n t i o n  pa id  t o  test i n s t a l l a t i o n s  a t  ground z e r o  l o c a t i o n  
a t  U7BM. H-3 also p a r t i c i p a t e d  i n  t h e  d r y  run  of M I N E R ' S  I R O N  emplacement i n  
U 12-N Tunnel. 

The Geothermal S i t e  a t  Fenton H i l l  was v i s i t e d  s e v e r a l  times dur ing  t h i s  

q u a r t e r  by H-3 pe r sonne l .  

F. P r o p o s a l s  

A p roposa l  was submi t ted  t o  t h e  Office of Environmental  Compliance 

Overview, Washington, DC,  t o  deve lop  a s a f e t y  assessment  methodology for 

emerging energy  t e c h n o l o g i e s .  The p roposa l  r eques t ed  funds  fo r  FY-81 and 
-82. FY-81 ef for t s  w i l l  be  p r i m a r i l y  i n  development of t h e  methodology and 
FY-82 e f fo r t  w i l l  be t o  a p p l y  t h e  methodology t o  a n  emerging energy._ 
technology.  

G. I n d u s t r i a l  S a f e t y  A c t i v i t i e s  

Group H-3 completed s a f e t y  i n s p e c t i o n s  of a r e p r e s e n t a t i v e  sample of 95 
government v e h i c l e s  o p e r a t e d  by LASL. The r e s u l t s  of t h e  i n s p e c t i o n s  have  

been forwarded t o  Materials Management (MAT-2). 

1. Health,  S a f e t y ,  and Environment Manual. During t h i s  q u a r t e r ,  10 A R  

and 10 TB f o r  t h e  LASL Hea l th ,  S a f e t y ,  and Environment Manual were developed.  
O f  t h e s e ,  10 documents have been approved by t h e  E d i t o r i a l  Advisory Board and 
are  i n  t h e  f i n a l  s t a g e  of p roduc t ion :  7 documents are i n  v a r i o u s  s t a g e s  of 

p r o g r e s s  and have  n o t  y e t  gone t o  t h e  E d i t o r i a l  Advisory Board for  rev iew;  3 
documents were s e n t  back t o  t h e  i n i t i a t i n g  group and w i l l  n o t  be r e submi t t ed  
for p u b l i c a t i o n  a t  t h i s  time. The A c c i d e n U I n c i d e n t  Report  form (HS&E l-1A) 

h a s  been r e v i s e d  and it is  ready  fo r  t h e  p r i n t e r .  Approximately 30 peop le  

have  been added t o  t h e  Manual d i s t r i b u t i o n  list d u r i n g  t h e  q u a r t e r  and we 

have  r e c e i v e d  a shipment of 100 new b i n d e r s .  T o t a l  d i s t r i b u t i o n  now s t a n d s  
a t  700. 
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2. Training Activities. Actual class offerings during this period 
were at a minimum due to vacation schedules, but did include the following: 

Training Classes No. of Classes No. of People 
Cardipulmonary Resuscitation 

(CPR) 
First Aid 
CPR Refresher 

10 

15 

7 

155 

250 

65 
Fire Loss Management 1 42 

Fire Extinguishment 8 390 
Emergency Team Training 2 21 

Fire Service Safety 1 1 1  

Safety Talks 

Emergency Reporting and 

First Aid and CPR 1 28 

J 

During this period, initial plans and development work has proceeded for 

the following future class offerings: 
Safety Management Workshop 
First Aid Refresher 
Smoking Awareness (Safety Talk) 
Back Care Clinic 
Crane Operator Training 
We are proceeding with the preparation of a publication summarizing all 

I 

Health and Safety films. 

I 

H. Fire Protection 

1. Operational Activities.' The Key LASL Buildings and Facilities List 
was revised as of September 30, 1980 to reflect current recommended fire 
protection, estimates of potential risk, changes in programmatic importance 
suggested by the LASL management review, and the progress made in completion 
of Fire Protection Line Item Projects. About 28% (75) of the 269 facilities 
having an important bearing on LASL R&D programs are considered to have 
significant to very high overall risk of potential fire loss. About 25% (19) 

of these facilities also present the possibility of spread of radioactively 
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contaminated  smoke. This l is t  now i n c l u d e s  a p r i o r i t i z e d  list o f  LASL 

b u i l d i n g s  o f  g r e a t e s t  f i re  and p rope r ty  loss concern.  
C o n s t r u c t i o n  p r o g r e s s  f o r  t h e  FY-76 L i n e  Item F i r e  P r o t e c t i o n  

Improvement P r o j e c t  was r e g u l a r l y  monitored.  A l l  bu t  two of the o r i g i n a l  23 
f a c i l i t i e s  have been completed.  TA-3-43 is  about  90% complete.  The major 
p o r t i o n  of t h e  b u i l d i n g  s p r i n k l e r  system i s  i n  temporary s e r v i c e .  The 

TA-16-260.system is n o t  y e t a i n  s e r v i c e .  
F i r e  p r o t e c t i o n  su rveys  were completed f o r  29  LASL f a c i l i t i e s .  Some 75% 

of t h e  su rveys  f o r  a l l  key b u i l d i n g s  have been completed.  
A program t o  i n s p e c t  f i r e  dampers and the i r  l o c a t i o n s ,  i n  Heat ing,  

V e n t i l a t i n g ,  and Air Condi t ion ing  (HVAC) sys tems f o r  a l l  LASL b u i l d i n g s  h a s  

been i n i t i a t e d .  The program, when Completed, w i l l  i n c l u d e  l o c a t i o n ,  t y p e ,  

c o n d i t i o n ,  recommendations,  and procedures  for r e q u i r e d  p e r i o d i c  maintenance.  

The Red Book procedure  for conduct ing  annual  f i re  pump tests was r e v i s e d -  

and expanded t o  p rov ide  d e t a i l e d  r equ i r emen t s  and a n a l y s i s  o f  t h e  r e s u l t s  by 
Group H-3 f i r e  p r o t e c t i o n  e n g i n e e r s .  This change was i n  accordance  w i t h  a 
recommendation made by DOE/ALO. 

A f l ow- te s t  program was s ta r ted  w i t h  t h e  LAFD and monitored by H-3 t o  
v e r i f y  t h e  c o n d i t i o n  o f  water l i n e s ,  v a l v e s ,  and h y d r a n t s  and t o  augment 
e x i s t i n g  da ta  wi th  c u r r e n t  c o n d i t i o n s  o f  volume and p res su re .  This da ta  w i l l  

a l so  be checked a g a i n s t  t h e  theoret ical  c a l c u l a t i o n s  from our  computer 

program t o  v e r i f y  t h e  water system performance. 

Group H-3 f i re  p r o t e c t i o n  provided water supp ly  da t a  f o r  t h e  new wa.ter 

s t u d y  by Gordon Herkenhoff & Associates, Inc.  
The annual  i n s p e c t i o n  and t e s t i n g  series f o r  a l l  s i t e  f i r e  d e t e c t i o n ,  

s p r i n k l e r ,  s t a n d p i p e :  and s a f e t y  shower sys tems,  a s  well a s  a s i m i l a r  program 
f o r  a l l  water system block  and hydran t  v a l v e s  were completed d u r i n g  t h i s  

q u a r t e r .  
The N a t i o n a l  Regula tory  Commission ( N R C )  L i a i s o n  Committee f o r  F i r e .  

De tec t ion  i n  Nuclear Power P l a n t s  was hos ted  by H-3 f i re  p r o t e c t i o n  on August 
8-9, 1980. The NRC c h a r t e r  for an ampl i f i ed  f i r e  a l a rm/de tec t ion  s y s t e m  

s e c t i o n  i n  NFPA S t a n d a r d  803, a l s o  a DOE s t a n d a r d ,  i s  p r o g r e s s i n g .  
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V. INDUSTRIAL H Y G I E N E  - H-5 

A. P o t e n t i a l  and I d e n t i f i e d  Exposures 

Ten c a s e s  of exposure  t o  chemicals were reported d u r i n g  t h i s  q u a r t e r .  
Four exposures  r e s u l t e d  i n  a s k i n  rash.  Two rashes were on t h e  hands and 

were caused by immersion i n  s o l v e n t s .  The pe r sons  involved  were i s s u e d  and 

i n s t r u c t e d  t o  wear appropr izGe g l o v e s  t o  p reven t  f u t u r e  exposures .  One r a s h  
was ove r  a l l  exposed areas c.?f t h e  body. No cause  was determined for t h i s  

problem and it went away {ithout t r e a t m e n t .  One rash on t h e  l e g s  o f  a n  
i n d i v i d u a l  wearing h i g h  t o p  s a f e t y  boots was due t o  a h igh  s e n s i t i v i t y  t o  

some material  i n  t h e  lea ther .  A new p a i r  of low t o p  s a f e t y  shoes was i s s u e d  

and t h e  rash d i sappea red .  

I 

Two cases  o f  h y p e r s e n s i t i v i t y  t o  s o l v e n t s  were r e p o r t e d .  B o t h  - 
i n d i v i d u a l s  i nvo lved  appeared  t o  be s e n s i t i v e  t o  a c e t o n e  a t  c o n c e n t r a t i o n s  
well below t h e  p e r m i s s i b l e  exposure  l e v e l  (PEL). One woman's symptoms 

i n c l u d e d  e y e s  swo l l en  s h u t ,  headache, and extreme f a t i g u e .  The o ther  person  
had symptoms of headache, u p s e t  stomach, vomi t ing ,  memory l a p s e ,  and weight 

loss. Both i n d i v i d u a l s , w e r e  t r a n s f e r r e d  t o  work areas free of s o l v e n t s .  
One case of headache due t o  exposure  t o  epoxy and polyamine r e s i n s  was 

r e p o r t e d .  Poor v e n t i l a t i o n  appeared t o  be t h e  cause  of t h e  problem. It was 

recommended t h a t  f u t u r e  o p e r a t i o n s  of t h i s  t y p e  be  conducted o n l y  i n s i d e  an 
H-5 approved hood. 

One case of neck and back s t r a i n  from working a t  a microscope was 
reported. A change i n  t h e  a n g l e  of t h e  microscope was recommended i n  order 

t o  change t h e  work p o s i t i o n  p o s t u r e  producing  t h e  s t r a i n .  
One i n d i v i d u a l  became ex t r eme ly  d i z z y ,  could  n o t  t a l k  c o h e r e n t l y ,  and 

cou ld  n o t  hold items p laced  i n  h i s  hands. 

related c a u s e  for t h i s  problem. 

I n v e s t i g a t i o n  i n d i c a t e d  a nonwork 

One case of smoke i n h a l a t i o n  a t  a l a t h e  was r e p o r t e d .  The l a t h e  had 

l o c a l  v e n t i l a t i o n  which was o p e r a t i n g  p r o p e r l y ,  b u t  t h e  SOP for  t h i s  

o p e r a t i o n  r e q u i r e d  t h e  operator t o  wear an a i r  p u r i f y i n g  respirator .  The 

o p e r a t o r  was i n s t r u c t e d  t o  wear h i s  r e s p i r a t o r .  
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C. Industr-a1 Hygiene Surveys 

1 .  S i t e  Surveys. A t o t a l  of s i x  s i t e  s u r v e y s  were conducted including 
CMB-1 operations i n  TA-3-29, Wing 7; CMB-3 opeations i n  TA-21; CMB-5 
o p e r a t i o n s  i n  TA-3-29 and TA-35-2; C N C - 1 f  o p e r a t i o n s  i n  TA-48; C N C - 2  

operations i n  TA-3-29, Wings 3 and 4 ;  and CNC-11 operations i n  TA-53. No 
s i g n i f i c a n t  problems were found. 

2. Workplace Monitoring. A t o t a l  of 177 samples was taken including 
157 a i r  and 20 swipes.  Nine  workplace measurements were found t o  exceed t h e  

PEL f o r  carbon monoxide during use of gasoline engine powered f o r k l i f t  t r u c k s  

i n  an enclosed area.  Supervisors were told t o  obtain e l e c t r i c  f o r k l i f t  
t rucks or t o  sharply reduce the t o t a l  operating times. Four samples taken i n  

t h e  area of a mercury s p i l l  were found t o  exceed t h e  PEL for  mercury vapor.’ 
This area was evacuated u n t i l  the  s p i l l e d  metal was vacuumed up by an H-5 
approved mercury vacuum. 

A t o t a l  of 16 noise measurements were made. Seven locations were found 
t o  exceed t h e  PEL. Two 
other  loca t ions  were scheduled t o  obtain engineering improvements t o  reduce 
noise levels below t h e  PEL. 

Hearing protection was required for  those locations.  

Radiofrequency measurements were made around 22 microwave ovens. A l l  of 
these devices showed leakage below t h e  PEL. 

3. Consultations and Investigations.  A t o t a l  of 80 consultations and 
invest igat ions were conducted. Thirty concerned toxic  metals, 27 organic 
m a t e r i a l s ,  18 i n o r g a n i c  m a t e r i a l s ,  and t h e  remaining 5 misce l laneous  
materials.  

D. Traininq 

Training 
Health and Safety Talks 
PCB Hazards 
Respirators . 
Solvent Hazards 
Mercury Hazards 
Noise 

Sessions 
30 

1 

25 
2 
1 

1 

Personnel 
242 
100 

86 
34 
15 
7 

I 
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E. Validation of Industrial Hygiene Programs 

1. Local Ventilation. A total of 179 hoods, glove boxes, paint spray 
booths, and vacuum benches was evaluated. Of these, 122 (68%) were 
satisfactory, 22 (12%) were conditionally acceptable, 23 (13%) failed and had 
to be repaired, and 12 (7%) were removed from service. 

I 

- 

2. Air Cleaning Equipment. Ten high efficiency particulate air (HEPA) 
filter systems were tested. All systems were satisfactory. Of these, eight" 
systems were used to contain plutonium aerosols and two systems to contain 
other radioactive aerosols. All ten systems were tested with the standard 
light scatter aerosol photometer, and six systems were also tested with a 
laser aerosol spectrometer. In every case where a comparison could be made, 
the laser spectrometer indicated a higher decontamination factor than the 
light scatter photometer, due to the lower background (noise) levels in the 
spectrometer system. 

- 

3. Program and Plans. Twenty-one lab job and construction plans were 
reviewed with only minor changes recommended. Eleven requests for 
recommendations for ventilation requirements in new or changed facilities 
were answered. Forty-seven standard operating procedures (SOP) and six 
special work permits (SWP) were reviewed. Forty SOPS were approved, of which 
eight required changes, and seven were not approved. Both SWPs were 
approved. 

4.  Limited Egress/Confined Spaces (LE/CS). A total of 18 LE/CS 
operations was monitored. Ten were Class A requiring an SOP, and seven were 
Class B requiring an SWP. One operation was determined not to be an LE/CS . 

entry. 

F. Bioanalytical and Chemical Section 

1. Analyses. A total of 9405 analyses was performed including 1100 

for uranium isotopes, 693 for plutonium, 6590 for other nuclides or 
gross-alpha, -beta, or -gamma contamination, 515 for tritium, and 496 

chemical analyses, 4 asbestos, and 7 fecal samples. These samples indicated 
a need for further investigations on 47 tritium samples, 15 uranium samples, 
and 1 plutonium sample. 



2. Q u a l i t y  C o n t r a l / Q u a l i t y  Assurance. A l l  r o u t i n e  sample a n a l y s e s  a r e  

under c o n t r o l  except  Uranium-235. Work is i n  p r o g r e s s  t o  b r i n g  t h i s  a n a l y s i s  

back i n t o  c o n t r o l .  Test samples  received from t h e  Environmental P r o t e c t i o n  

Agency ( E P A )  Plutonium i n  Drinking Water Program and t h e  Na t iona l  I n s t i t u t e  
o f  S a f e t y  and Health ( N I O S H )  p r o f i c i e n c y  a n a l y t i c a l  t r a i n i n g  (PAT) program 
were ana lyzed  w i t h i n  a c c e p t a b l e  limits f o r  a l l  samples  tested. 

' 

Mr. Herb Walworth v i s i t e d  t h e  H-5 l a b o r a t o r y  a s  r e p r e s e n t a t i v e  o f  t h e  

American I n d u s t r i a l  Hygiene Assoc ia t ion  ( A I H A )  Labora to ry  A c c r e d i t a t i o n  
Coordina tor .  He recommended .a c o n d i t i o n a l  r e a c c r e d i t a t i o n ,  a f t e r  A I H A  h a s  
r e c e i v e d  a s s u r a n c e s  t h a t  s p e c i f i c  changes l i s t e d  i n  h i s  r e p o r t  have been 
implemented. No d i f f i c u l t y  i n  g a i n i n g  approva l  o f  implemented changes and 

t h e r e f o r e  a c c r e d i t a t i o n  is  a n t i c i p a t e d .  

3. A n a l y t i c a l  Procedures .  The problem noted l a s t  q u a r t e r  w i t h  t h e  

an ion  exchange r e s i n  used i n  t h e  a l k a l i n e  e a r t h  phosphate  ( A E P )  p rocedure  f o r -  

plutonium h a s  been so lved .  Th i s  problem was due  t o  poor resin q u a l i t y  
c o n t r o l  by t h e  s u p p l i e r ,  and was so lved  by o b t a i n i n g  a fresh supply  o f  resin 
from a common l o t  o f  a c c e p t a b l e  q u a l i t y  and un i fo rmi ty .  A comparison s t u d y  

o f  t h e  o x a l a t e  and AEP p rocedures  u s i n g  composi te  u r i n e  samples  h a s  been 
I completed. The s t u d y  shows t h a t  these p rocedures  gave e q u i v a l e n t  results.  

The AEP procedure  takes s i g n i f i c a n t l y  less time f o r  a n a l y s i s ,  a n d , w i l l  now be 

used. 

Due t o  a change made by t h e  manufac turer  i n  t h e  po lye thy lene  v i a l s  used 
i n  t h e  uranium d e t e r m i n a t i o n ,  a s e v e r e  l eakage  and r e a c t o r  contaminat ion  

problem occurred  du r ing  t h e  neut ron  a c t i v a t i o n  s t e p .  The e x i s t i n g  v i a l s  a r e  
now be ing  h e a t  s e a l e d  a t  both  ends a f t e r  f i l l i n g  t o  e l i m i n a t e  l eakage .  T h i s  

p rocedure  t a k e s  more sample p r e p a r a t i o n  time and h a s  s e r i o u s l y  delayed 
uranium sample o u t p u t .  New c o n t a i n e r s  w i t h  bet ter  s e a l s  have been o r d e r e d ,  
b u t  have n o t  a r r i v e d .  

I 

Most o f  t h e  e f f o r t  t h i s  q u a r t e r  i n  o r g a n i c  a n a l y s e s  h a s  gone i n t o  t h e  

o i l  s h a l e  program. An o n - s i t e  a n a l y s i s  c a p a b i l i t y  was developed f o r  t h i s  

program and has been used i n  Colorado and o t h e r  sites. 
I 

An improved procedure  f o r  d e t e r m i n a t i o n  o f  phenol  i n  u r i n e  h a s  been 

developed.  Phenol i n  u r i n e  is a m e t a b o l i t e  a f t e r  benzene exposure.  
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SECTION 3. 

ENVIRONMENTAL PROTECTION 

VI. WASTE MANAGEMENT - H-7 

A. Identified Problems 

P. 

- 1. National Pollutant Discharge Elimination System (NPDES); Clean 
Water Act (CWA). In October 1978, the Environmental Protection Agency (EPA) 
authorized the discharge of liquid waste to the environment from LASL in 
accordance with the NPDES program. The NPDES permit authorized discharges at 
105 industrial points and 10 domestic waste discharge locations. Required 
monitoring indicated that 28 industrial and 3 domestic waste discharge 
locations would be in noncompliance with the NPDES permit. 

Operational changes achieved compliance at six industrial discharge 
locations. Using a combination of $450,000 in FY-80 expense funds and 
$175,000 in FY-79 General Plant Projects (GPP) funds, progress towards 
achieving compliance at 14 of the remaining 22 industrial discharges was 
being made. However, with the recent FY-80 budget reduction from $450,000 to 
$80,000, compliance progress is coming to a halt at all locations except the 
TA-3 steam plant. Eight discharge locations will remain out of compliance 
until funds are made available. 

The three domestic waste discharge locations identified for corrective. 
action are the lagoons at TA-53 and TA-35 and the TA-21 plant. The effluents 
from the TA-53 and TA-35 lagoons occasionally exceed the effluent limitations 
of the NPDES permit. If construction activities continue in these areas at 
the projected rates, regular violations of the permit conditions can be 
expected. Funding for the installation of sand filters at both of these 
lagoons has been requested in Zia's FY-81 GPP. Funding for the TA-35 sand 
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filters has also been included in the FY-81 Line Item Target Fabrication 
Facility Project. The Zia Company is committed to installing -a chlorinator- 
at TA-21, which should bring this facility into compliance. The DOE approved 
funding effective 1 July 1980. 

On October 12, 1979, Mr. Braziel, LAAO Manager, signed a letter 
addressed to the EPA Region VI Enforcement Director committing LASL to 
substantially comply with the NPDES permit conditions during 1980. 

r. 
i &. In accordance with 

Charles I. Browne's, ADTS, memo of 8 May 1980, the Materials Management (MAT) 
has been assigned responsiblity for warehousing, transportation, packaging, 
and inventory control of PCBs. H-Division is responsible for publication of 
an inventory control and information regarding Laboratory usage of PCBs. 

Administrative Requirements (AR) for PCB Handling Procedures have been- 
drafted by H-7. The ARs are being reviewed by Groups H-5 and -1. 

Current inventory, which is not totally reliable, indicated over 3700 
articles containing PCBs with PCB liquids exceeding 975,000 lbs, exclusive of 
container weight. Storage of PCB liquids awaiting incineration exceeds 
82,000 lbs in 130 containers. An additional 470 ft of rags, unserviceable 
capacitors, and debris in 31 containers are awaiting burial. 

3 

I 

3. Resource Conservation Recovery Act (RCRA). EPA has published 
regulations implementing RCRA. Groups H-7 and -8 personnel have been 
reviewing the regulations and preparing a plan for LASL compliance. The 
regulations will require significant changes in LASL procedures with respect 
to the disposal of nonradioactive waste at Areas G & L. Significant new 
sources of funding must be identified to achieve compliance. 

The notification of Hazardous Waste Activity was submitted to EPA 
through DOE on August 13, 1980. A request was forwarded to the Associate 
Director for Administration concerning the on-site/off-site definition in the 
RCRA regulations. Recruitment efforts continue to secure the service of an 
Inter-Personnel Assignee for a 2-yr period to aid in establishing a LASL 
program to demonstrate compliance with RCRA. 

The total effort to achieve compliance at LASL with respect to RCRA is 
expected to exceed the combined CWA and the Safe Drinking Water Act (SDWA) 
effort. 
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3.  Acid P rocess  Wastes from TA-55. The ac id  p rocess  was te  from TA-55 
has  cont inued  t o  exceed both t h e  n i t r i c  a c i d  and r a d i o a c t i v i t y  c o n c e n t r a t i o n s  
p red ic t ed  by CMB-11 b e f o r e  the i r  o p e r a t i o n s  began. This a c i d  waste is s t i l l  

b e i n g  treated by b l end ing  w i t h  t he  TA-50 i n f l u e n t  r e s u l t i n g  i n  t h e  fo l lowing  

problems : 
0 A l l  of t h e  chemical s l u d g e  r e s u l t i n g  from t h e  t r e a t m e n t  o f  t h e  

TA-50 i n f l u e n t  c o n t i n u e s  t o  have more t h a n  10 nCi/g o f  TRU and must be 

packaged i n  t h e  more c o s t l y  r e t r i e v a b l e  c o n t a i n e r s .  
0 An e x t e n s i v e  a i r  s a m p l i n g  p rogram h a s  shown d e t e c t a b l e  

r a d i o a c t i v i t y  i n  t h e  vacuum f i l t e r  room (116B1, t h e  t r e a t m e n t  p l a n t  a r e a  
(1161, and i n  t h e  HEPA-filtered exhaus t  stream from 116B (FE-4). 

The c o n c e n t r a t i o n  of n i t r a t e s  i n  t h e  TA-50-1 e f f l u e n t ' h a s  inc reased  
and t h e  a d d i t i o n a l  sodium hydroxide  and lime needed t o  t r e a t  t h i s  ac id  h a s  

a d v e r s e l y  affected t h e  performance of t h e  c a t i o n  exchange columns a t  TA-50. 

0 , 

0 To a c h i e v e  s a t i s f a c t o r y  americium and plutonium removal,  h igh  lime- 

has  been used i n  t h e  f locculator and carbon d i o x i d e  h a s  been used s p a r i n g l y  
i n  t h e  f i l t e r .  This r e s u l t e d  i n  accelerated s c a l i n g  of t h e  c l a r i f l o c c u l a t o r s  
and  t h e  f i l t e r .  The a n t h r a c i t e  f i l t e r  med ia  i n  t h e  g r a v i t y  

f i l t e r  was r e p l a c e d  and d u r i n g  t h e  p a s t  q u a r t e r  c o n s i d e r a b l e  e f for t  was 
r e q u i r e d  w i t h  t r e a t m e n t  p l a n t  downtime, ove r t ime ,  and t h e  gene ra t ion  o f  much 

s o l i d  r a d i o a c t i v e  waste. , 

0 Likewise,  t h i s  a d d i t i o n a l  lime has resulted i n  a c c e l e r a t e d  s c a l i n g  
o f  t h e  c l a r i f l o c c u l a t o r s  and these w i l l  need t o  be c l eaned  soon w i t h  s i m i l a r  

downtime and r a d i o a c t i v e  so l id  waste g e n e r a t i o n  problems. 

The TA-55 p rocess  waste s t r e a m s  w i l l  be i s o l a t e d  from t h e  TA-50 i n f l u e n t  

stream as  soon as a small p r e c i p i t a t i o n  p l a n t  can be i n s t a l l e d  i n  Room 60, 

TA-50-1. The p a c k a g e  p r e c i p i t a t i o n  u n i t  h a s  b e e n  d e l i v e r e d  b u t  t h e  

a s s o c i a t e d  t a n k s  w i l l  n o t  a r r i v e  u n t i l  February  1981. Group WX-4 i s  
p r o v i d i n g  d e s i g n  a s s i s t a n c e  and CMB-11 w i l l  p rov ide  c o n s t r u c t i o n  funds.  
FY-81 Waste Management GPP f u n d s  w i l l  be used for t h e  h e a t i n g ,  v e n t i l a t i o n ,  
and e lec t r ica l  m o d i f i c a t i o n s  t o  Room 60. The des ign  for these h e a t i n g  and 
v e n t i l a t i n g  changes has  been f i n i s h e d  by ENG-2, b u t  c o n s t r u c t i o n  i s  awa i t ing  
d e l i v e r y  of equipment.  

. .  
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4. Cool ing Water Leakage, TA-53. Meson Phys ic s  (MP) personnel  made 

r e p a i r s  t o  t h e  XO-2 c o o l i n g  system a t  TA-53 dur ing  t h e  April-June shutdown, 
b u t  b e f o r e  t h e  beam was s t a r t ed  up i n  J u l y ,  l eaks  reappeared  i n  XO-2.  

However, t h e  leak  r a t e  is still  somewhat less than  du r ing  p rev ious  q u a r t e r s .  
Concen t r a t ions  of 7 Be and 22Na i n  the  lagoon e f f l u e n t s  were about  the  same a s  

t he  p rev ious  q u a r t e r  and remain a t  a few percent o f  t h e  o f f s i t e  Concentrat ion 

Guide ( C G ) ;  t h e  'H c o n c e n t r a t i o n  was about  t h e  same a s  t h e  p rev ious  q u a r t e r .  

Group H-8 pe r sonne l  have cont inued  t he i r  environmental  s u r v e i l l a n c e  i n  and 

around TA-53. 

5 .  S a n i t a r y  Wastes, TA-50-1. After t h e  sep t ic  t a n W t i l e  d r a i n  f i e l d  

sewage system for TA-50-1 p lugged ,  temporary re l ie f  was provided  by t h e  

a d d i t i o n  of a g r a v e l - f i l l e d  s h a f t  a t  t h e  end o f  one o f  t h e  abso rp t ion  l i n e s .  
This s h a f t  is expec ted  t o  begin  over f lowing  w i t h i n  t h e  nex t  year ;  a permanent 

s o l u t i o n  would be provided by t h e  i n s t a l l a t i o n  of a l i f t  s t a t i o n  t o  t r a n s f e r  

t h e  wastes t o ' a  Pecos Dr ive  sewer which d i s c h a r g e s  t o  t h e  TA-35 lagoons .  

This h a s  been inc luded  i n  t h e  FY-81 Line  Item Project f o r  Liquid Waste 

- -  

Treatment  P l a n t  Improvements. 

6. Hazardous Subs tances ,  Clean Water Act. I n  August,  EPA p u b l i s h e d  

r e g u l a t i o n s  which became e f f e c t i v e  28  September 1979 concern ing  d i s c h a r g e s  of 
hazardous  s u b s t a n c e s  under s e c t i o n  311(b) (2) (A)  o f  t h e  Clean Water Act. The 

r e g u l a t i o n s  l i s t  some 300 hazardous s u b s t a n c e s  and r e p o r t a b l e  q u a n t i t i e s  
(RQ). RQ r ange  from 1 lb for compounds l i k e  mercu r i c  cyanide  t o  5000 l b s  f o r  

compounds l i k e  maleic acid.  Each time an  R Q  is d i scha rged  through a s p i l l  o r  

some other occur rence  i n  any 24-h pe r iod  and is n o t  au tho r i zed  by our  NPDES 

pe rmi t ,  LASL is r e q u i r e d  t o  r e p o r t  it pur suan t  t o  33 CFR 153.203. 

7. C02 Tank for TA-50. The e x i s t i n g  l i q u i d  C 0 2  t a n k  a t  TA-50 w i l l  be 

acceptable when a p r o t e c t i v e  barrier can be provided.  The Engineer ing  ( E N G )  

Department has  f i n i s h e d  a p r e l i m i n a r y  d e s i g n  for t h i s  bar r icade ,  and t h e  

estimated c o s t  for a n  8 in . - th ick  r e i n f o r c e d  c o n c r e t e  wal l  is $17.5 K. ENG-2 
is  proceeding  w i t h  t h e  de t a i l ed  des ign .  
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B. L iqu id  Rad ioac t ive  Waste C o l l e c t i o n  System 

1. C e n t r a l  L iqu id  Waste Sewer System. Higher than  normal volumes o f  
waste were r e c e i v e d  from t h e  TA-3 a r e a  d u r i n g  t h i s  p a s t  q u a r t e r .  Seve ra l  
s o u r c e s  o f  excess  f low were i d e n t i f i e d  i n  SM-29. C o r r e c t i v e  s t e p s  t o  
e l i m i n a t e  t h e s e  s o u r c e s  were t aken  b u t  s m a l l e r ,  a d d i t i o n a l  s o u r c e s  of waste  
have a p p a r e n t l y  remained. 

2. TA-55 Plutonium F a c i l i t y .  The a c i d  p rocess  was tes  from CMB-11 have 
remained h igh  i n  r a d i o n u c l i d e  and a c i d  c o n t e n t .  As 'no ted  above, t h i s  a c i d  

was te  is be ing  d i l u t e d  t h r o u g h ' t h e  TA-50 t r e a t m e n t  p l a n t  caus ing  a v a r i e t y  of 
problems. The c a u s t i c  p r o c e s s  was te  is be ing  t r e a t e d  i n  TA-50-1-60A by 

cement f i x a t i o n  and t h e  f a c i l i t y  is f u n c t i o n i n g  a s  des igned .  

I - 

3. S t a t u s  o f  t h e  R a d i o a c t i v e  L i q u i d  W a s t e  C o l l e c t i o n  S y s t e m  
Improvements (RLWCSI). A c o n s t r u c t i o n  c o n t r a c t  f o r  t h e  base  b id  was awarded 
t o  Davis  & A s s o c i a t e s  o f  Santa  Fe on September 29. The n o t i c e  t o  proceed was . 

i s s u e d  and counter$igned on September 29 ,  and work i s  t o  commence wi th in  20 

days ,  and is t o  be completed w i t h i n  2 y r s  o f  t h a t  d a t e .  

I 

I 

C. C o l l e c t i o n .  S t a t i o n s  f o r  Liquid  Rad ioac t ive  Wastes 

1.  TA-2 Omega S i t e .  A t o t a l  volume o f  22,000 L o f  was te s  was 

t r a n s f e r r e d  from TA-2 t o  TA-50 dur ing  t h i s  q u a r t e r .  

2. TA-3 Main Techn ica l  Area. A t o t a l  o f  3300 L o f  misce l l aneous  
ba t ch  was te s ,  mos t ly  from SM-66 were t r e a t e d  du r ing  t h i s  pe r iod .  

3. TA-43 Hea l th  Research Labora tory  ( H R L ) .  No e x c e s s i v e  r a d i o a c t i v i t y  
was found i n  t h e  composi te  samples  c o l l e c t e d  by H-7 pe r sonne l  from t h e  

i n d u s t r i a l  waste sump a t  TA-43. Misce l laneous  was te s  t o t a l i n g  370 L were 
t r a n s f e r r e d  from TA-43 t o  TA-21-257 d u r i n g  t h i s  q u a r t e r .  

4. TA-53 Meson Phys ic s .  Because o f  con t inued  l e a k s  i n  t h e  XO-2 

c o o l i n g  loop  d u r i n g  t h i s  q u a r t e r  a t  TA-53, around 120,000 L o f  waste  water  
c o n t a i n i n g  about  5 C i  o f  3H were t r a n s f e r r e d  from t h e  waste  t a n k s  i n  t h e  
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expe r imen ta l  area t o  t h e  sewage lagoons  a t  TA-53 between J u l y  1 and September 

30 ,  1980. No waste was transferred from Nuclear Chemistry o r  Weapons Neutron 
Research ( W N R )  t o  TA-50 d u r i n g  t h i s  q u a r t e r .  No H c o n t a i n i n g  water was 
evapora t ed  t o  t h e  stack a t  TA-53: t h e  l e a k  r a t e  h a s  remained a t  s e v e r a l  times 
t h e  c a p a c i t y  o f  t h e  s tack  evapora t ion  system. There were 2000 L o f  H C 1  and 
H20 f l u s h  from t r i p l e t  magnets A 2  and A3 hauled  t o  TA-50 and t r e a t e d  as  raw 

flow. 

3 

D. Treatment  o f  Liquid  Rad ioac t ive  Wastes 

1. Contaminated L iqu id  Waste Treatment  P lan  , TA-50. Due t o  a v a r i e - y  
of c a u s e s  i n c l u d i n g  t h e  acid p rocess  waste from TA-55, h i g h e r  t han  normal 
i n f l u e n t  f l ows ,  and one column st i l l  be ing  o u t  of s e r v i c e  f o r  p a r t  o f  t h e  

q u a r t e r  due t o  t h e  changing o f  r e s i n ,  t h e  s t r o n t i u m  removal has  been poor 
t h i s  q u a r t e r  a t  TA-50. The changing o f  t h e  r e s i n  i n  t h e  columns w i l l  

c o n t i n u e  a s  o p e r a t i o n s  and personnel  a v a i l a b i l i t y  a l low.  The amount o f  lime 

used i n  t h e  p l a n t  a f te r  t h e  a n t h r a c i t e  f i l t e r  was r e b u i l t  d u r i n g  t h i s  p a s t  

q u a r t e r ,  h a s  been  decreased and  r e c a r b o n a t i o n  h a s  b e e n  r e i n s t i t u t e d  

c o n s i s t e n t  with a c c e p t a b l e  plutonium and americium removals.  

2. S t a t u s  o f  t h e  Upgrading of t h e  I n d u s t r i a l  L i q u i d  Waste T r e a t m e n t  

P l a n t s .  Seventy p e r c e n t  des ign  documents were rece ived  and reviewed. The 
95% documents are expec ted  nea r  t h e  end of October. 

Cost estimates i n d i c a t e  there is a s e r i o u s  c o s t  over run .  Review o f  t h e  

estimates is now underway. 

Due t o  FY-81 fund ing  l i m i t a t i o n s ,  t h e  Phase I c o n s t r u c t i o n  w i l l  'have t o  
be l i m i t e d  t o  $5 M. The remain ing  c o n s t r u c t i o n  work is t o  be  awarded when 

FY-82 funding  is released. 

3. R a d i o a c t i v e  L i q u i d  Waste So la r  E v a p o r a t i o n  Ponds .  H-7 h a s  

con t inued  w i t h  o p e r a t i o n  of t h e  p i l o t  evapora t ion  pond. Group H-8 now h a s  
in-p lace  one l a r g e r  a i r  sampler. 
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4. Discharge  Levels (TA-40). A c t i v i t i e s  and m i n e r a l  c o n c e n t r a t i o n s  
averaged : 

239Pu 3.7 x p c i / L  

238Pu 6.8 x p C i / L  

8 9 ~ r  6.5 x p C i / L  

9 O ~ r  2.0 x p c i / L  

241Am 8.1 x p C i / L  

F- 5 mg/L 
N03-N 3 149 mg/L 
T o t a l  S o l i d s  2210 mg/L 
(See Tab les  I and 111, and F i g s .  1 and 2 )  

n 

3 

- 5. Contaminated L i q u i d  Waste Treatment  P l a n t ,  TA-21-257. Cons t ruc t ion  

o f  an ove r f low l i n e  from t h e  DP-223 pump s t a t i o n  t o  two 3000 g a l  t a n k s  

con ta ined  i n  a d i k e d  a r e a  s u r f a c e d  w i t h  a s p h a l t  h a s  been completed. This 

p r o v i d e s  p r o t e c t i o n  i n  c a s e  o f  power o u t a g e s ,  pump f a i l u r e ,  o r  h igh  f lows .  

The l a s t  o f  t h e  l i q u i d  s u p e r n a t e  from t h e  'IGeneral's Tanks" S t r u c t u r e s  
(TA-21-107 and -108) has  been pumped t o  t h e  s t o r a g e  t a n k  a t  TA-21-257. 
Approximately 3000 L o f  t h i s  waste remains ;  a t  t h e  p r e s e n t  r a t e  o f  t r e a t m e n t  
th rough t h e  TA-21-257 p l a n t  t h i s  should  be f i n i s h e d  du r ing  t h e  coming 
q u a r t e r .  A few inches  o f  s l u d g e  remains i n  t h e  bottom o f  each  t ank .  These 
t a n k s  w i l l  no t  be used f o r  cement p a s t e  a s  o r i g i n a l l y  planned;  a d e c i s i o n  

needs t o  be made on t h e  d i s p o s i t i o n  o f  these t a n k s .  

J 

6. Volume Treated a t  TA-21-257. During t h i s  q u a r t e r ,  t h e  fo l lowing  

was te s  were t r e a t e d  a t  Bldg. 257: 
5 6.4 x 10 L o f  i n d u s t r i a l  waste .  
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TABLE I 

MISCELLANEOUS QUARTERLY DATA, TA-50, WM-SITE 

6 I n f l u e n t  Waste Flow, Sewers.................... 12.7 x 10 L . 

Wastes Treated by Ion Exchange. ................ 13.7 x 10 L 

Batch Wastes Treated: 

6 

Omega spent  regenerant  .................... 25,000 L 

Miscellaneous.......................e*-..- 3,300 L 

B-y Wastes: 
From Wing 9 ,  CMR Building ................. 235,000 L 

I 

S o l i d s  to’ Disposal a t  Mesita d e l  Buey: 

Sludge from vacuum f i l t r a t i o n  ............. 154 s t ee l  215 L drums 

Cement p a s t e  from drum tumbling ........... 
Spent r e s i n  from ion  exchange 

64 s t ee l  215 L drums- 

column.................................. 9 s t ee l  215 L drums 
T r i t i u m  v i a l s  .............................. 3 s t ee l  215 L drums 

F i l t e r  media.............................. 23 s t ee l  215 L drums 
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TABLE 11 
MISCELLANEOUS QUARTERLY DATA, TA-21-25'?. DP WEST 

\ 

Influent Waste Flow, Sewers .................. 
Waste Treated.. .............................. 
Wastes to Disposal in TA-21 Pits: CMpl Non-Ret Shafts 

6.9 x lo5 L 
6.4 x lo5 L 

Treated strip.. ............. 0 O L  

Plant sludge ............... 12,000 L 

2 

0 
Miscellaneous.............. 0 

Water...................... 360 L 
0 

O L  
TA-21 Shaft Volume Used...................... 4,300 L 
TA-21 CMP Volume Used........................ 14,200 L 

'CMP - corrugated metal pipe 
'Nan-Ret - nonretrievable; shafts drilled in tuff 

. -  

7. Discharge Levels , TA-21-257. Radioactivity and mineral 

constituents of plant effluents averaged: 
239Pu 1.8 x 1.1 Ci/L 

1.1  x 10-5 p ci/L 238Pu 
8 9Sr 1.4 x p Ci/L 
9 O ~ r  3.4 x 10-5 pci/L 

4.7 x 10-5 5.1 ci/L 24 lAm 

F- 99 mg/L 
N O ~ - N  250 mg/L 

Total Solids 3,900 mg/L 

(See Table 11, and Figs. 1 and 3)  

I 

8. Total Radioactive Liquid Waste Volumes and Plutonium Content. Raw 
waste flows received at TA-50 decreased from 13.9 x lo6 L in the first 

quarter of CY-$0 to 12.7 x lo6 L in the past quarter; the flows at TA-21-257 
this quarter decreased from the 3.9 x lo5 L received in the second quarter of 
CY-80 to 6.9 x lo5 L. Plutonium concentrations in the influents at the 
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DP-257 and TA-50 plants increased. The plutonium concentrations in the 

effluents at the DP-257 plant increased while the plutonium concentrations in 
the effluents at the TA-50 plant decreased when compared with the previous 
quarter. 

E. Analytical Laboratory Section Activities 

1. Radiochemical Analyses. The radiochemical analyses of the liquid 
waste treatment plant samples indicate that the average 239Pu concentration 

at the TA-50 and TA-21-257 plants was 83% and 61%, respectively, of the total 

plutonium found in the treated waste. The total plutonium concentrations in 

the treated waste samples from both treatment plants were well below the - 

DOEM-0524 Concentration Guide (CG) value for 239Pu in uncontrolled areas 

Compared with the DOEM-0524 CG for "Sr in uncontrolled areas, the 
average "Sr effluent concentration in the treated waste was 178% at TA-50 
and 15% at TA-21-257 plants. The weekly composite treated waste samples at 
the TA-50 plant varied from 29% to 410% of the CG for "Sr. 

(less than 1 %  of the CG). - 

. 

The average 137Cs concentrations in the treated waste samples at TA-50 

and.TA-21-257 plants were 16% and I%, respectively, of the DOEM-0524 CG for 
137Cs in uncontrolled areas. 

The average 2 4 1 ~  concentrations in the treated waste samples from TA-50 
and TA-21-257 were about 2% of the CG for 2 4 1 ~  in uncontrolled areas. 

2. TA-50 Plant Effluent Mineral and Trace Metal Analyses. A1 though 
the TA-50 plant is not required to meet the New Mexico Ground Water Standards 

for discharge of treated waste, we have used the Standards for water quality 
comparison purposes. 

The total nitrogen (analyzed as N03-, NO2-, and NH4+), total dissolved 

solids and fluoride concentrations averaged 15, 2, and 3 times of the Ground 
Water Standards. 

- 

I 

The average concentrations of chloride, copper, cyanide, cadmium, total 
chromium, lead, mercury, and zinc were all less than the Standards. The 
mercury concentration exceeded the Standard on one occasion by 1.2. The 
total chromium concentration exceeded the Standard on two occasions reaching 
2.2 times the Ground Water Standards. 
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3. TA-21-257 P l a n t  E f f l u e n t  Mineral  and Trace Metal Analyses .  The 
TA-21-257 t r e a t m e n t  p l a n t  likewise is no t  r e q u i r e d  t o  meet New Mexico Ground 
Water S tanda rds .  The ave rage  f l u o r i d e  c o n c e n t r a t i o n  exceeded t h e  Standard by 

a f a c t o r  o f  62. T o t a l  n i t r o g e n  ( ana lyzed  a s  NO3-, NO2-, and NH4+)  was 25 

times t h e  Ground Water S tanda rds .  The ave rage  c o n c e n t r a t i o n s  o f  c h l o r i d e ,  

coppe r ,  cadmium, z i n c ,  l e a d ,  and mercury were a l l  less than  t h e  S tandards .  

The c o n c e n t r a t i o n s  o f  f l u o r i d e ,  t o t a l  n i t r o g e n ,  t o t a l  d i s s o l v e d  s o l i d s ,  and 
t o t a l  chromium i n  t h e  e f f l u e n t  h a s  decreased  by 14%, 46%, 27%, and 19%, 

r e s p e c t i v e l y .  

4 

F. Cross  Connection Con t ro l  Program 

1. Survey and Funding S t a t u s .  Design work f o r  Wing 4,  TA-3-29, i s  
complete  and t h e  work o r d e r  h a s  been i ssued .  The funding s i t u a t i o n  f o r  _ -  

TA-3-29 is hazy and GPP f u n d s  must be des igna ted  b e f o r e  work i s  begun. 

P r e l i m i n a r y  s u r v e y s  by H-7 pe r sonne l  have been completed a t  TA-3-40, 

TA-16-460, and TA-35-2, b u t  a d d i t i o n a l  d e s i g n  work is  be ing  h e l d  i n  abeyance 
u n t i l  t h e  funding  s i t u a t i o n  is  c l a r i f i e d .  Work w i l l  beg in  a t  TA-16-460 a f t e r  

FY-81 expense funds  a r e  a l l o c a t e d .  

2. Water Q u a l i t y  C o m p l a i n t s .  No w a t e r  q u a l i t y  c o m p l a i n t s  were 
r e c e i v e d  t h i s  q u a r t e r .  

G. Environmental  Program A c t i v i t i e s  

1 .  Clean Water Act (CWA). Monitor ing a c t i v i t i e s  r e l a t i n g  t o  our NPDES 

pe rmi t  con t inued  a s  r e q u i r e d .  Compilat ion o f  t h e  CY-80 t h i r d  q u a r t e r  r e p o r t  

is scheduled  f o r  complet ion on 24 October 1980. Approximately 261 a n a l y s e s  
and 575 f low measurements were performed by t h e  Zia Company i n  suppor t  o f  t h e  

domest ic  waste  NPDES program. P r e l i m i n a r y  r e p o r t s  i n d i c a t e  t h e  summary of 
noncompliance f o r  t h e  10 domest ic  waste  d i s c h a r g e s  is a s  fo l lows :  

J 

Parameter  Flow TSS PH BOD Fecal Coliform 

Number o f  
- Except ions  23 1 4  14 6 18 
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Approximately 550 analyses and 88 flow measurements were performed by 
Group H-7 in support of the industrial waste NPDES program. 

Preliminary reports indicate the summary of noncompliance for the 105 
industrial waste discharge is as follows: 

Parameter PH TSS COD P Ag .Fe Cu 
Number of 
Exceptions 9 5 6 1 1 1 1 

Construction at the TA-3 steam plant was halted due to lack of 
funds to complete project. FY-81 expense funds are expected to be allocated 
for completion of this project. Major delays can be expected due to the 
strike by Zia workers. 

No effluent flows were observed at the NPDES Fenton Hill Site this 

- -  
quarter. 

2. Safe Drinking Water Act (SDWA). No action was reported this 
quarter. 

3. Toxic Substances Control Act (TOSCA). The Laboratory, through DOE, 
has received approval to bury PCB-contaminated articles at Area G, TA-54. 
The first 36 drums of PCB-contaminated articles at Area G, TA-54, and the 
first 35 drums of these articles were disposed of in September 1980. 
Thirteen additional drums are awaiting disposal pending resolution of the Zia 
strike. 

Equipment for analytical determination of PCB levels >50 mg/L has been 
I 

ordered. Installation and calibration are expected by mid-October. 
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VI. ENVIRONMENTAL SURVEILLANCE - H-8 

A. Environmental Protection Activities 

1. Identified Problems. 

0 Historical preservation 
A draft memorandum of agreement (MOA) between DOE, the State Historic 

Preservation Officer, and the Advisory Council of Historic Preservation was 
reviewed. The implementation of this document, coupled with regulations 
promulgated in 36 CFR Part 800 (Protection of Historic and Cultural 
Properties) , will have several significant ramifications for future LASL 
activities. A Cultural Resources Management Plan (CRMP) wiil have to be 
prepared to establish procedures whereby all properties within LASL- 
boundaries having cultural or historical value will be identified, 
catalogued, and preserved. In the interim, some form of MOA will probably be 
implemented that will require evaluation of all archaeological , historic , 
and/or other cultural properties within an area of impact in terms of 

National Register criteria prior to starting project-related activities. 
This will require coordination with the State Historic Preservation Officer, 
and in most cases, a ruling of eligibility for National Register by the 
Secretary of Interior. If the site is eligible for the National Register, a 
ruling from the Advisory Council on Historic Preservation will be required 
before salvage operations and invitation of the project. In addition, should 
unidentified properties be discovered during implementation of a program, all 
potentially damaging activities will probably be stopped until the evaluation 
and National Register eligibility ruling criteria are met. This decision 
rests with the Secretary of Interior as outlined in the Archeological and 
Historic Preservation Act of 1974 (16 USC 469(a)). 

0 Environmental Assessment 
The new Laboratory Environmental Review Committee (LERC) Chairperson, 

Frances Menlove, set up a monthly meeting schedule that will require earlier 
preparation of environmental documentation to prevent programmatic delays 
during the approval process. 
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Major LERC actions included reviews of the Nuclear Safeguards Technology 
Laboratory, the P-8/P-9 Laboratory Support Building, the Warehouse Building 
at Weapons Neutron Research (WNR), the experiment with sulphlex paving on 
Anchor Ranch Road, the Nuclear Materials Storage Facility, the Lithium 
Hydride Machining Facility, and Waste Burial Demonstration Facility. 

2. Engineering/Quality Assurance. Thirteen projects and 500 Zia Work 

Orders were reviewed and appcopriate recommendations made. Reviews consisted 
of examining Title I Engineeting drawings and specifications , attending Title 
I1 review meetings to proviie H-8's input into final drawings, and surveying 
proposed construction sites for possible environmental problems. Also, each 
engineering construction project was checked against its Environmental 
Assessment (EA) or Environmental Impact Statement (EIS) to insure it met 

stipulated environmental provisions. - _  

3.  Archaeology. A historical roadbed was destroyed at TA-18 on July 
17, 1980. The roadbed was graded to permit access for coaxial cable 
installation as part of a large Office of Security (OS) system. Steps have 
been taken to prevent this type of incident in the future. 

The following archeological activities were conducted this quarter: 
0 Surveyed route for proposed Baca Project Power Line with Public 

Service Company of New Mexico (PNM) archaeologists, 
0 Assisted PNM's ethnohistorian with preliminary study of the power 

line route, 

e Collected dendrochronological specimens from two historic cabins 
within LASL's boundaries, 

0 Conducted archaeological surveys in conjunction with the proposed 
General Laboratory Building at TA-53, security cable trench, waste disposal 
pits between TA-46 and TA-51, and telephone cable trench along East Jemez 
Road to-TA-53. 

4.  LASL Compliance with Environmental Protection Agency (EPA) 
Regulations. An Albuquerque Operations (ALO) preoperational survey of the 
Laser Fusion Laboratory, TSL-86, during the second quarter brought out the 
fact that LASL is not currently in compliance with EPA regulations (40 CFR 
112) requiring both facility improvements and documented operational plans to 
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prevent or mitigate spills from oil storage facilities. A review of the 
problem by Groups H-7 and -8 indicated that closely related regulations 
regarding hazardous or toxic substances are expected to require further 
site-wide facility improvements and extensive documentation that may be tied 
to EPA's renewal of LASL's current liquid waste discharge- permit National 
Pollutant Discharge Elimination System (NPDES) in 1981. A number of action 
'alternatives were proposed to Health Division Office. The alternative of 
contracting with a knowledgeable consultant to evaluate and scope the 
required effort for compliance with these regulations was selected and 
endorsed by the Associate Director for Technical Support (ADTS). Group H-7 
has taken responsibility for identifying and hiring a qualified consultant as 
the first step in resolving the problem. 

B. Environmental Surveillance - -  

1. Atmospheric Radioactivity. Gross-alpha and -beta ambient air 
sampling results for the second quarter of 1980 evidenced no anomalies (see 
Figs. 1 and 2). Also for the second quarter, atmospheric tritiated water 
vapor concentrations at TA-54 continued to be about an order of magnitude 
higher than tritium concentrations for the balance of the air sampling 

stations. These relatively higher concentrations most likely result from 
evapotranspiration from buried tritium wastes, but still are only 
0.001% of the controlled area concentration guide (CG). (See Table I.) 

For the first quarter, atmospheric uranium concentrations were normal, 

concentration at the Barranca School air sampler was 0.3% of the uncontrolled 
area CG and 40 times background levels. This sample was collected during the 
period when emissions from CMR Wing 3 were still high; however, there is no 
clear support for a connection because no other samples closer to the release 
were unusual. Possible explanations for this relatively higher result are 
cross contamination in the laboratory or collection of fallout particle(s1. 
The second anomaly is at TA-54, the 239Pu concentrations continued to run 
about an order of magnitude above the balance of the stations, but still were 
only 0.05% of the uncontrolled area CG. After a surface contamination 
cleanup project conducted last fall at TA-54, it was hoped the air samples 
would.evidence reduced 239Pu levels. This was not the case. An estimate was 

but atmospheric 239Pu had two anomalies (See Fig. 4). First, the 239Pu 
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I 

made of what c o n t r i b u t i o n  resuspended s u r f a c e  s o i l  a t  TA-54 could  make t o  t h e  
3 1239Pu c o n c e n t r a t i o n  i n  ambient a i r  a t  TA-54. 

(0.12% of t h e  u n c o n t r o l l e d  area C G ) ,  whereas t h e  measured c o n c e n t r a t i o n  f o r  
t h e  f i rs t  q u a r t e r  was 30 aCi/m . T h i s  estimate was based on assumed a i r  
p a r t i c u l a t e  mass l o a d i n g  of 50 Fig/m3 and an average  s u r f a c e  (0-1-cm-depth) 

s o i l  239Pu c o n c e n t r a t i o n  of about  1.4 pCi/g i n  seven samples  c o l l e c t e d  and 

The estimate was 70  aCi/m 

3 

analyzed  a s  p a r t  of t h e  waste a r e a  s u r v e i l l a n c e  program i n i t i a t e d  t h i s  yea r .  
T h i s  is  cons ide red  good agreement ,  s i n c e  t h e  d e s i g n  of t h e  a i r  sampling 

s t a t i o n  d i s c r i m i n a t e s  a g a i n s t  l a r g e r  par t ic les  t h a t  comprise  p a r t  o f  t h e  s o i l  
and t h a t  c o n t a i n  239Pu. F u r t h e r .  s t u d y  of t h e  239Pu problem a t  TA-54 w i l l  be 

con t inued ,  i n c l u d i n g  p a r t i c l e  s i z e  a n a l y s i s  o f  t h e  s o i l  and a tmospher ic  
p a r t i c l e s .  

2. Liquid  E f f l u e n t  Monitor ing.  Samples of l i q u i d  e f f l u e n t  from t h e  

Health Research l a b o r a t o r y  ( H R L )  t h a t  goes t o  t h e  Pueblo Sewage Treatment  

P l a n t  showed no unusual  l e v e l s  of gross-a lpha ,  -be ta ,  o r  tritium f o r  t h e  

second q u a r t e r .  

_ _  

F i f t e e n  sewage e f f l u e n t s  a t  LASL a re  sampled monthly by Group H-7 and 
ana lyzed  by Group H-8 for gross-a lpha ,  -beta, gamma a c t i v i t y ,  and tritium. 
There were no abnormal r e s u l t s  f o r  t h e  second q u a r t e r  of 1980. A s  u s u a l ,  t h e  

h i g h e s t  c o n c e n t r a t i o n s  were found i n  e f f l u e n t  from t h e  TA-53 (LAMPF) sewage 
lagoons .  Maxima d u r i n g  t h e  second q u a r t e r  a t  TA-53 were 640 pCi /L  [ a lpha  12% 

o f  DOE'S Uncont ro l led  Area Concent ra t ion  Guide (UACG) I , 9000 pCi/L ( b e t a ,  

3000% of t h e  UACG),  49,000 ncpm/L (gamma, no U A C G ) ,  and 851 nCi/L ( t r i t i u m ,  
29% of t h e  UACG). This r a d i o a c t i v i t y  is main ly  from t h e  a c t i v a t i o n  p roduc t s  
7Be, 22Na, and 3 H. 

3. Airborne  E f f l u e n t  Monitor ing.  The graphs  i n  Fig.  4 show s t a c k  
e f f l u e n t  da t a  f o r  s e v e r a l  f a c i l i t i e s  for r a d i o n u c l i d e s  of i n t e r e s t .  Any d a t a  

t h a t  are much g r e a t e r  t h a n  a y-axis ( r a t i o  o f  annual  mean release t o  average  
annua l  mean release for 1977-79) v a l u e  of 1.0 are  e a s i l y  seen  and i n d i c a t e  an 
above ave rage  release. Monthly da t a  f o r  1980 are  m u l t i p l i e d  by 12 t o  ge t  

annua l  e q u i v a l e n t  da t a .  The r e l a t i v e l y  h i g h e r  r e l e a s e  a t  TA-21 (DP-West , 
Bldg. 209, FE-10) o f  3H i n  August was due  t o  problems w i t h  a weapons 
assembly. Some work on t h e  assembly had t o  be done i n  a hood t h a t  v e n t s  

d i r e c t l y  t o  t h e  s t a c k .  Normally, a l l  t r i t i u m  work is  done i n  a completely 
closed system. 
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4. E x t e r n a l  P e n e t r a t i n g  Rad ia t ion .  Q u a r t e r l y  average  doses  f o r  t h e  

r e g i o n a l ,  perimeter, and o n - s i t e  groups of thermoluminescent  dos ime te r s  (TLD) 

from 1976 through t h e  t h i r d  q u a r t e r  o f  1980 a r e  shown i n  Fig.  5. The 

i n c r e a s e  i n  average  o n - s i t e  dose du r ing  t h e  t h i r d  q u a r t e r  o f  1980 i s  

a t t r i b u t e d  a lmost  e n t i r e l y  t o  programmatic o p e r a t i o n s  a t  TA-18, p a r t i c u l a r l y  
t h e  SHEBA r e a c t o r  exper iments .  The two r o u t i n e  TLD s t a t i o n s  n e a r e s t  TA-18 

(on P a j a r i t o  Road a t  Booster  S t a t i o n  2 and a t  TA-18) recorded  exposures  o f  
about  110 t o  120 mrem dur ing  t h e  q u a r t e r .  These doses  a r e  p r i n c i p a l l y  t h e  

gamma dose  p l u s  some y e t  u n d e f i n e d  f r a c t i o n  o f  t h e  neu t ron  dose .  Thus, t h e  

t o t a l  dose  w i l l  be c o n s i d e r a b l y  h ighe r .  S p e c i a l  envi ronmenta l  dos imeters  
were deployed f o r  t h e  SHEBA. expe r imen ta l  series which t e rmina ted  about  

October 3. The more d e t a i l e d  resu l t s ,  i n c l u d i n g  an e s t i m a t e  o f  neut ron  dose 

w i l l  be r e p o r t e d  nex t  q u a r t e r .  
The inc remen ta l  above background doses  a long  t h e  s i te  boundary n o r t h  of 

TA-53 a t t r i b u t a b l e  t o  LAMPF o p e r a t i o n s  are d e p i c t e d  i n  Fig.  6. 

c o l l e c t e d  b y  t h e  B R I C K N E T  s h i e l d e d  d o s i m e t e r  s y s t e m  t h a t  p e r m i t s  

i d e n t i f i c a t i o n  of above background c o n t r i b u t i o n s  from LAMPF. These doses  a r e  
r e g u l a r l y  t h e  l a r g e s t  o f f - s i t e  increments  o f  dose  a t t r i b u t a b l e  t o  LASL 

o p e r a t i o n s .  They have been less than  t h e  Radia t ion  P r o t e c t i o n  S tanda rds ,  and 
up t o  about  one t h i r d  t h e  l e v e l  o f  n a t u r a l ,  background. During a c c e l e r a t o r  
o p e r a t i n g  p e r i o d s ,  most o f  t h e  doses  a r e  due  t o  t h e  a c t i v a t i o n  gases .  During 

t h e  a c c e l e r a t o r  down p e r i o d s ,  most o f  t h e  doses  a r e  a t t r i b u t e d  t o  d i r e c t  

r a d i a t i o n  o r  skysh ine  from t h e  t a r g e t  a r e a  when s h i e l d i n g  i s  removed: n o t e  

e s p e c i a l l y  t h e  pe r iod  d u r i n g  t h e  F a l l  o f  1979. The amount o f  s k y s h i n e  is  

Th i s  d a t a  was- 

a p p a r e n t l y  s t r o n g l y  i n f l u e n c e d  by t h e  k i n d  o f  work i n  p r o g r e s s  i n  t h e  t a r g e t  
a r e a  and t h e  p o s i t i o n i n g  of s h i e l d i n g  a s  i n d i c a t e d  by a c o n t r a s t i n g  down 
p e r i o d  i n  1980 when no measurable  increment  o f  above background dose  was 
measured. 

5. Water, S o i l ,  and Sed imen t  Monitor ing.  S o i l  and sed imen t  samples 
c o l l e c t e d  i n  A p r i l  h a v e  b e e n  a n a l y z e d  f o r  p l u t o n i u m .  P l u t o n i  um 

c o n c e n t r a t i o n s  i n  s o i l s  from t h e  r e g i o n a l  s t a t i o n s  were w i t h i n  background or 

f a l l o u t  levels  (Table 11). Background levels a r e  t aken  t o  be ave rages  p l u s  
two s t a n d a r d  d e v i a t i o n s  
r e p o r t e d  i n  LA-8234-MS. 
three o n - s i t e  s t a t i o n s  
plutonium is related t o  

as determined from f o u r  years o f  r e g i o n a l  d a t a  and 
Plutonium i n  s o i l  from two pe r ime te r  s t a t i o n s  and 

con ta ined  plutonium i n  excess o f  background. The 

l a b o r a t o r y  r e l e a s e  (Tab le  11). 
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I 

Plutonium c o n c e n t r a t i o n s  i n  sediments from r e g i o n a l  s t a t i o n s  were w i t h i n  

background. S ix  perimeter s t a t i o n  samples from Upper Pueblo and Lower Los 
A 1  amo s 

is  t h e  

1964). 

a r e  i n  
Pueblo 

h i g h e r  

Canyon, con ta ined  an excess o f  plutonium a s  expec ted .  The plutonium 
result  o f  waste  e f f l u e n t  r e l e a s e  from t h e  p l a n t  a t  TA-45 (removed 
The o n - s i t e  s t a t i o n s  i n  Pueblo,  DP-Los Alamos, and Mortandad Canyon 

release a r e a s  from was te  t r e a t m e n t  p l a n t s  (TA-21 and TA-50 a c t i v e ,  i n  

TA-45 removed). The maximum plutonium v a l u e  i n  Mortandad Canyon is 

by a f a c t o r  o f  about  10 times t h o s e  observed i n  1979. T h i s  i s  

probably  d u e  t o  l a c k  o f  s p r i n g  snowmelt t o  t r a n s p o r t  and d i s p e r s e  t h e  

plutonium " b u i l d  up" i n  t h e  sed iments  over  ~ t h e  f a l l  and winter. A l l  s t a t i o n s  
showing plutonium above background a r e  being resampled t h i s  f a l l .  

Cumulat ive samplers  t o  c o l l e c t  r u n o f f  from t h e  PCB s h a f t  a r e a  a t  TA-54 

were i n s t a l l e d  i n  J u l y .  Background d a t a  were c o l l e c t e d  from two r u n o f f  
events p r i o r  t o  t h e  PCB was te s  being p laced  i n  t h e  s h a f t  i n  mid-September. 
No r u n o f f  events have occurred  s i n c e  t h a t  time. 

I 

- -  
I 

\ 

6. Emergency Response A c t i v i t i e s .  On J u l y  30, '1980 an emergency 

e x e r c i s e  was c a r r i e d  o u t  t o  t e s t  t h e  r e sponse  c a p a b i l i t y  o f  t h e  d i f fe ren t  

emergency s e r v i c e s  a t  LASL. The major Group H-8 involvement  was t o  provide  
m e t e o r o l o g i c a l  s u p p o r t  f o r  t h e  Emergency Opera t ions  Center (EOC)  l o c a t e d  a t  
TA-59, OH-1. Both b e f o r e  and d u r i n g  t h e  i n c i d e n t ,  it was appa ren t  t h a t  
r e a l - t i m e  v i s u a l  d i s p l a y  of wind speed and d i r e c t i o n  and perhaps  t empera tu re  
shou ld  be d i s p l a y e d  i n  t h e  EOC. S i g n a l s  from t h e  OH-1 me teo ro log ica l  tower 
could  be used f o r  t h i s  purpose ,  and d i s p l a y  t e c h n i q u e s  a r e  now be ing  
e v a l u a t e d .  

I 

During the  c o u r s e  o f  t he  e x e r c i s e ,  a s u r p r i s e  h y p o t h e t i c a l  r e l e a s e  o f  

cyanogen occur red .  The m e t e o r o l o g i s t  i n  t h e  EOC was n o t  able  t o  e s t i m a t e  
c o n c e n t r a t i o n  downwind u n t i l  a s o u r c e  term was provided.  This is a r e p e a t  o f  

t h e  most common problem f o r  m e t e o r o l o g i s t s  i n  an emergency r e sponse  s u p p o r t  
mode. . A  s o u r c e  term mus t  be provided f o r  d i s p e r s i o n  c a l c u l a t i o n s .  I n  

a d d i t i o n ,  i n t e r p r e t a t i o n  o f  t h e  meaning o f  t h e  e s t ima ted  a i r  c o n c e n t r a t i o n  i s  
outside t h e  e x p e r t i s e  o f  most m e t e o r o l o g i s t s .  To compensate f o r  t h i s  

problem, H-8 is  assembl ing  a set o f  hazardous  m a t e r i a l s  references i n  t h e  
meteorology l a b o r a t o r y .  I n  t h e  f u t u r e ,  t h e  meteorology l a b o r a t o r y  w i l l  a c t  
a s  a g a t h e r i n g  p o i n t  f o r  o t h e r  Group H-8 pe r sonne l  p rov id ing  t h e  f i r s t  h e a l t h  
i m p l i c a t i o n  judgments. The r e s o u r c e s  r e g a r d i n g  t o x i c  m a t e r i a l s '  i n  Group H-5 

I 
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far, exceed those of Group H-8, and would be used as promptly as possible. 
However, during nonwork hours, the set of references will be available to 
Group H-8 personnel in the event such support is required. 

7. Emergency Response Van. The following were completed: 
1 )  Driver protection barrierlbreaker cabinet, 

2) 
3) 
4) 

220/110 VAC wiring including’breakers and switches, 
Generator test and jgoverner calibration, 
Mounting of two-wa$ radio power supplies. 

In addition, the main irestrument rack was fabricated and instruments 
installed. The finishing and fastening of the rack in the van are in 
progress. The intrinsic germanium detector was repaired by Princton Gamma 
Tech. Testing of the dewar for LN2 evaporation rate is in progress. 

_ -  
8. Independent Review of the Surveillance Program. During the week of 

September 15, 1980 Dr. Me1 Carter and Dr. Bernard Kahn of Georgia Institute 
of Technology, visited LASL to conduct an in-depth review of the 
environmental surveillance program. Their review included some site visits, 
discussions with H-8 staff, and assembling a set of reports for further 
evaluation. A brief closeout discussion indicated they had identified a 
number of items in the program and in the annual surveillance report that 
could be improved or considered for additional emphasis. On receipt of their 
written report, H-8 will establish a list of priorities for addressing 
improvements. 

C. Environmental Support Program 

1. Hydrologic and Geologic Studies. At the request of ENG-2, five 
test holes ranging in depth from 13 to 18 ft were drilled in the TA-3 area. 
The holes were drilled at two sites to determine the depth and bearing 
capacity of the tuff for the foundation design for additions to existing 
buildings. 

2. Water Supply. Water from January through August 1980 has been 
1,132 x 10 gals; an increase of about 118 x 10 gals from the same period in 
1979 (Table 111). Since 1946, the largest water usage during the period 

6 6 
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January  through August occu r red  i n  1976. The product ion  t o  da te  i n  1980 h a s  

shown an i n c r e a s e  t h a t  is expected t o  con t inue  i n  t h e  f u t u r e .  

3.  Meteorology Suppor t  A c t i v i t i e s .  The work h a s  been completed on a 
% n i v e r s a l "  so f tware  package , which r e a d i l y  a d a p t s  t o  t h e  a n a l y s e s  o f  d a t a  
from e x i s t i n g  and f u t u r e  automated towers .  A v a r i e t y  o f  a n a l y s e s  o f  d a t a  
from the  automated towers  can now be made e a s i l y  and quick ly .  

I 

Dai ly  g r a p h i c a l  summaries o f  me teo ro log ica l  d a t a  are now complete  from 
t h e  p r e s e n t  back t o  September and November 1979 for TA-59 and TA-54, 

r e s p e c t i v e l y .  Work has begun on rev iewing  and compil ing t empera tu re  and 
p r e c i p i t a t i o n  data f o r  White Rock from 1961 t o  t h e  p resen t .  

4. O t h e r  S p e c i a l  S t u d i e s  and Suppor t  E f f o r t s .  
1) A t h i r d  se t  of 1980 e f f l u e n t  samples from t h e  canyon below t h e  

LAMPF l a g o o n s  h a s  b e e n  c o l l e c t e d  and  w i l l  b e  a n a l y z e d  f o r  t r i t i u m ,  
beryl l ium-7,  and sodium-22. 

--- I 

0 Work on a l l  p r e v i o u s l y  r e p o r t e d  n o n r a d i o a c t i v e  emission p r o j e c t s  is  
c o n t i n u i n g  w i t h  no s i g n i f i c a n t  r e s u l t s  o r  e v e n t s  t o  be r e p o r t e d  t h i s  q u a r t e r .  

0 A tes t  s t r i p  of Sulphlex  pavement is  planned f o r  a s e c t i o n  o f  road 

a t  R-Site e a r l y  n e x t  summer. Group H-8 has planned three envi ronmenta l  
s t u d i e s  t o  compliment t h e  p h y s i c a l  t e s t i n g  now i n  progress. These are growth 
s t u d i e s  w i t h  Sulphlex-amended s o i l ,  microbial d e g r a d a t i o n  s t u d i e s  of Sulphlex  
pavement, and impact s t u d i e s  associated w i t h  t h e  test s t r i p  o f  pavement. The 

growth s t u d i e s  a l r e a d y  are underway. Growth of bean p l a n t s  i n  s o i l  amended 
w i t h  bo th  1% and 5% Su lph lex  by weight  is a f f e c t e d  a s  compared w i t h  p l a n t s  
grown i n  unamended s o i l  and i n  s o i l  amended w i t h  1% a s p h a l t .  P l a n t s  grown i n  
s o i l  amended w i t h  5% a s p h a l t  are also affected. F u r t h e r  growth s t u d i e s  are 

planned.  

I 

1 

.5. S p e c i a l  DOE Assignment. I n  August,  LASL r ece ived  an assignment  f o r  

DOE/ALO f o r  a major  envi ronmenta l  s t u d y  r e g a r d i n g  a DOE f a c i l i t y .  The lead  

and c o o r d i n a t i n g  role  was a s s igned  t o  Group H-8. It is  expec ted  t h a t  t h i s  

project w i l l  span  2 t o  3 y e a r s  and have a major impact  on t he  f u n c t i o n i n g  of  
Group H-8. I n  t h e  first y e a r ,  it w i l l  be  necessa ry  t o  have c u r r e n t  personnel  
work on t h e  p r o j e c t  r e s u l t i n g  i n  some d e l a y  or degrada t ion  o f  r o u t i n e  H-8 
s u p p o r t  f u n c t i o n s .  Add i t iona l  s t a f f i n g  w i l l  be h i r e d  a s  q u i c k l y  a s  p o s s i b l e  

- 
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t o  o f f s e t  t h i s  impact and permit recovery during the l a t t e r  par t  of t h e  f i r s t  

year or during the second year. The detai led implications w i l l  be developed 
during t h e  f irst  quarter of FY-1981 (October-December 1980) a s  t h e  project  
becomes be t te r  defined. 

TABLE I 

RECAP OF PLUTONIUM CONCENTRATIONS I N  SOIL AND SEDIMENTS 

Maximum Value above 
Northern New Mexico Regional 

Background (pCi/g> 

S o i l s  

Regional 

Perimeter 

On-Site 

Sediments  

Regional 

Perimeter 

On-Si t e  

Pueblo 

DP-Los Alamos 

Mortandad 

Other Canyons 

Number of 
S ta t ions  

6 

8 

19 

238Pu 239Pu 

A/ a/ 

a/ (2) 0.097- 
I 

( 1 )  2.97 ( 3 )  0.610 

5 

13 

3 a/ (3)  2.0 

8 (3)  2.3 (7) 5.3 

8 (5115 (5)46 

9 - a/ a/ 

a / k l o w  background concentrations of 0.008 pCi/g 238Pu and 0.036 pCi/g 239Pu. 
Parentheses indicate  number of s t a t i o n s  showing plutonium concentration above 
background. 
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TABLE I1 

WATER SUPPLY PRODUCTION FOR J A N U A R Y  THROUGH AUGUST 

1976 THROUGH 1980 

Year 
1976 

1977 

1978. 

1979 

1980 

- 
P r o d u c t i o n  

6 x 10 ga l  

1,282 

1,083 

1,064 

1,014 

1 132 
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SECTTON 1 .  

HEALTH - OF WORKERS 

OCCUPATIONAL M E D I C I N E  - H-2 
> 

1.1 GENERAL 

The r e su l t s  o f  a l a s e r  users survey have been en tered  on t h e  H-2 

d a t a  base.  The survey was conducted by H-3 which enables  H-2 to '  provide L-DO 

wi th  a l i s t  o f  l a s e r  u se r s , .  type  o f  power, wave l e n g t h ,  i r r a d i a n c e ,  and 

l o c a t i o n  o f  l a s e r s .  We a r e  a l s o  a b l e  t o  schedule  opthalmology exams with D r .  

Dahlstrom and t o  remind t h e  group o f f i c e s  o f  employees scheduled exams. 

I 

Computer-generated l a b e l s  a r e  now being p r in t ed  f o r  p r e s c r i p t i o n  
d r u g s  d i s t r i b u t e d  by t h e  nu r ses .  

A 9- t rack t a p e  d r i v e r  has  been ordered which will enable  us t o  

swi tch  t o  D i g i t a l  Standard MUMPS (Massachuset ts  General  Hospi ta l  U t i l i t y  

Multi-Programming System). 
The r e p o r t  on t h e  j o i n t  Occupational Medic ine / Indus t r ia l  Hygiene 

' Study o f  t h e  Paraho O i l  Sha le  p r o j e c t  a t  Rifle,  Colorado (LASL Program F112) 
w i l l  be reviewed by t h e  DOE/American Petroleum I n s t i t u t e  Oversight  and 

Planning Committee i n  May. Work with Occidenta l  O i l  Sha le ,  Inc . ,  Grand 
J u n c t i o n ,  Colorado towards acceptance  and implementation o f  a program of  

expanded o i l  s h a l e  worker 's  h e a l t h  e v a l u a t i o n s  cont inue .  
The back r e h a b i l i t a t i o n  program is  s t i l l  being developed and e f f o r t s  

t o  e d u c a t e  LASL employees  on how t o  p r e v e n t  back  i n j u r i e s  .has been  
i n t e n s i f i e d .  

A p p r o x i m a t e l y  1,000 LASL,  Z i a ,  and DOE employees  were g i v e n  
audiometr ic  tes ts  duing  t h i s  q u a r t e r .  In  a d d i t i o n ,  42 were r e f e r r e d  to and 

were seen by t h e  LASL Audio logis t  Consul tan t .  Tnstamold au ra l  i n s e r t s  were 

prepared f o r  approximately 25 LASL, Zia ,  and D9E employees. These a r e  
prepared f o r  personnel  wi th  s p e c i a l  problems o r  s p e c i a l  a p p l i c a t i o n s .  

Two Department of Labor personnel  and one i n t e r n  from Colorado S t a t e  

Un ive r s i ty  were t r a i n e d  i n  hear ing  conserva t ion  and audiometr ic  techniques .  
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1.2 MEDICAL SERVICES 
I 

There were no major medical i n c i d e n t s  dur ing  t h i s  q u a r t e r .  Medical 
s e r v i c e s  provided d u r i n g  t h i s  q u a r t e r  are l i s t e d  i n  t h e  fo l lowing  tab les .  

Table 1.1 Ehployee Medical S e r v i c e s  

Indus  . I  s t r i a1  t r i a l  Nonindu 

Pre-emplo p e n t  * - I n i t i a l  V i s i t  153 35 73 
- Phys ic i ans  Examination 156 15 56 

P e r i o d i c  
1) - I n i t i a l  V i s i t  99 42 42 

- Phys ic i ans  Examination 84 32 43 
Termination * - I n i t i a l  V i s i t  49 -- -- 

-- - Phys ic i ans  Examination 72 -- 
S p e c i a l  Examinations 

- Laser, Beryll ium, FAA, 

Return t o  work, etc. 

Other Con t rac to r  Examinations 

4 25 117 15 . 5 14 

S p e c i a l  Procedure & Diagnos t i c  Test 365 13 118 283 -- lo 
Misce l laneous  V i s i t s  
S i c k  Call V i s i t  

Follow-up V i s i t  

* 
Q u e s t i o n n a i r e  and l a b  work 

I 
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Table 1.2 Ehployee Counseling Program 

Jew Cases - Summarv 
Opened (Pe r sona l  Contact)  
Discussed w i t h  Superv isor  

(No Personal  Contac t )  

Cases ODened - Detailed bv 
Jmarent Problem 

Alcohol/Other Drugs f ,  

Marital/ Family 
Mental/Ehotional P 
Other 

9 
'? 

5 

C a s e s  OD ened - D e t a i l e d  bv 
J t e f e r r a l  Source 

Supe rv i so r  
S e l f  
Medical . 
Other 

SuDervisor  Cons ul t ant s 

Communitv Resource Contac ts  

Case Con f e r e n c e s  
Ehployee 
Family 

FmDlovee P r e s e n t a t i o n s  
Number Present 

T o t a l  Number o f  E m D l O V e e  
s o n s u l t a t i o n s  

18 -- 5 
23 -- 1 
26 -- 1 
31 -- 2 

14 -- 3 
71 -- 3 

7 -- 1 
4 -- 1 

23 -- 1 

13 -- 1 

340 -- 15 
61 -- 2 

2 105 

1 -- 

1 24 -- 24 
27 

1 28 
-- 

1 18 
75 
8 

1 '  

5 

z -- -- 
1 25 

-- 14 

11 366 
63 -- 

4 
21 1 

472 

I 

I .  
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SECTION 2. 

I 

t 

HEALTH AND SAFETY I N  W9RY PLACE7 - -- 

2.1 HEALTH PHYSICS - H-1 

2.1.1 P ro tec t ion  o f  Workers 

2.1.1.1 Survey - and I n c i d e n t s  

An Albuquerque Opera t ions  O f f i c e  (ALO)  survey o f  LASL's h e a l t h  

phys ics  and environmental  s u r v e i l l a n c e  programs was conducted du r ing  the  week 

o f  March 24-28, 1980. The survey  will be completed Apr i l  11. There a r e  no 
ou t s t and ing  ALO recommendations concerning LASL's h e a l t h  physics .program. 

Eighteen r a d i a t i o n  i n c i d e n t s  were documented by Group H-1 s t a f f .  
Two i n c i d e n t s  involved plutonium contaminated wounds b u t  n e i t h e r  one caused a 

s i g n i f i c a n t  i n t e r n a l  plutonium depos i t i on .  No i n c i d e n t s  requi red  r epor t ing  
to t h e  Department o f  Energy (DOE) s i n c e  exposures  and l o s s e s  were below DOE 

r e p o r t i n g  c r i t e r i a .  

-2.1.1.2 Tra in ing  
A v a r i e t y  o f  h e a l t h  phys ics  t r a i n i n g  programs were conducted f o r  

LASL and Zia employees and h e a l t h  phys ics  personnel  i n  Group H-I. The LASL 
S h o r t  Course i n  Radiat ion S a f e t y  was presented t o  25 LQSL employees. 

Approximately 150 new Laboratory employees were given a 15-minute o r i e n t a t i o n  
on h e a l t h  phys ics .  A l l  LASL new h i r e s  cont inued t o  r e c e i v e  a handout 

e n t i t l e d  "Radiat ion P r o t e c t i o n  Information f o r  LASL Employees" and t o  view a 
v ideo  s l i d e  program on Heal th ,  S a f e t y  and Environment. A t o t a l  o f  137 LASL 

employees rece ived  a r a d i a t i o n  s a f e t y  i n d o c t r i n a t i o n  a s  p a r t  o f  LASL's 
Employee Heal th  Physics  Check L i s t  procedure.  Each LASL new h i r e  and 

t r a n s f e r r e d  employee employed by a Group having r a d i a t i o n  a c t i v i t i e s  receives 

t h i s  i n d o c t r i n a t i o n .  

Nine new h e a l t h  p r o t e c t i o n  t e c h n i c i a n s  i n  Group H-1 and two o t h e r  
LASL employees p a r t i c i p a t e d  i n  t h e  f i rs t  p a r t  o f  a +month (7  hours/week) 

cour se  c a l l e d  "Health Phys ics  f o r  Technicians." The f i r s t  se s s ion  o f  a new 

X-Ray Surveyor Tra in ing  course  was held i n  January.  
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2.1.1.3 J t a d i a t i o n  S a f e t v  Reviews 

Design rev iew and s a f e t y  a n a l y s i s  suppor t  f o r  new and modified 
f a c i l i t i e s  cont inued .  The A L O  r e p o r t  on t h e  p r e o p e r a t i o n a l  survey  of t h e  

Weapon? Neutron Research ( W N R )  was rece ived .  A l l  items o f  concern were 

c o r r e c t e d  and ALO so n o t i f i e d .  The ALO p r e o p e r a t i o n a l  survey  comments 
r ega rd ing  t h e  Laser  Fusion Labora tory  (He l ios )  were addressed and the  LASL 

repsonse  t o  ALO documented t h e  completed and planned c o r r e c t i v e  a c t i o n s ,  

Inpu t  was provided f o r  d e s i g n  c r i t e r i a  and j u s t i f i c a t i o n  documents f o r  t h e  

proposed Enriched Uranium Process ing  Replacement F a c i l i t y .  A p roposa l  t o  

l o c a t e  a con t+o l  room f o r  vacuum systems c l o s e r  t o  t h e  target b u i l d i n g  f o r  

t h e  High b e r g y  Gas Laser F a c i l i t y  (An ta re s )  was reviewed t o  de te rmine  

a p p r o p r i a t e  r e s t r a i n t s  f o r  exposure c o n t r o l .  
I n p u t s  were made t o  t h e  Environmental Assessments f o r  t h e  fo l lowing  

f ac i l i t i e s :  Laser Targe t  F a b r i c a t i o n  F a c i l i t y ,  Lithium Hydride Machining 
F a c i l i t y ,  TSL-27 Modi f i ca t ions ,  and a Test Device Assembly Bui ld ing .  

F i f t e e n  Q u a l i t y  Assurance ( Q A )  des ign  review records were processed 
t h i s  q u a r t e r  . 

The LASL S a f e t y  Analys is  Document Review Committee (SADREC) v i s i t e d  
TA-46-41, -75, and -76 and determined t h a t  documentation a t  t h e  s a f e t y  remark 

l e v e l  was a p p r o p r i a t e  f o r  these f a c i l i t i e s .  S a f e t y  remark documents have 

been prepared f o r  f u t u r e  r e f e r e n c e  . 
I 

A t o t a l  o f  98 Standard  Opera t ing  Procedures  (SOP) were reviewed and 
updated. The H-Division SOP rev iew program as  s p e c i f i e d  i n  t h e  new LASL 

Heal th ,  S a f e t y  and Environment Manual i s  be ing  i n i t i a t e d ,  This program is 

coord ina ted  by an  SOP Office, s taffed and supe rv i sed  by Group H-1 personnel .  
A l l  SOPS prepared f o r  h a z a r d ' c o n t r o l  purposes w i l l  be inco rpora t ed  i n  t h i s  

program which a s s u r e s  a p p r o p r i a t e  h e a l t h  and s a f e t y  r e v i e w s , .  
Nevada Test S i t e  suppor t  inc luded  p a r t i c i p a t i o n  i n  two cement-backs 

and one demonst ra t ion  d r i l l b a c k ,  
I 

Consu l t a t ion  was provided f o r  acceptance  t e s t i n g  o f  a 200 kVp x-ray 
machine ope ra t ed  by Q-1 and f o r  t h e  des ign  o f  a c a b i n e t  x-ray system 

enc losu re  planned by Group G-6, 
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2.1.1.4 Monitoring f o r  Whole Body Exposure 
I 

Whole body exposure results a r e  summarized i n  Table 2.1. These 

r e s u l t s  inc lude  whole body exposures from i n t e r n a l  t r i t i u m  a s  w e l l  a s  f i lm  

and TLD badge resu l t s .  

T e r m i n a t i o n  r e p o r t s  d u r i n g  1979 t o t a l e d  1090 w i t h  346 h a v i n g  

p o s i t i v e  r a d i a t i o n  doses .  A l l  exposures t h a t  exceed 0.41 rem per month 

con t inue  t o  be i n v e s t i g a t e d  along wi th  many lesser exposures i n  an e f f o r t  t o  
main ta in  exposures  a s  low a s  p r a c t i c a b l e  (ALAP). 

I 

...................................... 
Table 2.1 Whole Body Exposure Summary , 

1979 1950 . t h r u  Feb. - 
Highest  Ind iv idua l  Accumulated Dose (rem) 12.69" 0.99 
To ta l  LASL Accumulated Dose (man-rem) 315.56 47.19 

Number o f  LASL Persons Badges 4501. 3746. 
( o r  sampled t r i t i u m )  

Number with Zero Dose 2562. 3021. 
...................... 
*This exposure was from an a c c i d e n t a l  t r i t i u m  exposure incident,  

repor ted  the  second q u a r t e r  o f  1979. Next h ighes t  i n d i v i d u a l  dose was 3.26 

rem. 
I 

The ,annual s t a t i s t i c a l  whole body dose r e p o r t  was submit ted i n  

compliance wi th  DOEMC-0525. T h e r e  were no r e p o r t a b l e  i n t e r n a l  depos i t i ons .  
I 

2.1 .1.5 Monitoring f o r  I n t e r n a l  Depos i t ion  o f  Radionucl ides  
The r e s u l t s  of  plutonium body burden c a l c u l a t i o n s ,  i n  vivo body 

measurements, and americium-plutonium wound counts  a r e  summarized i n  Table 
2.2. The l e v e l s  r e q u i r i n g  l o c a l  review i n  Table 2.2 d i f f e r  for .  the  three 

monitor ing methods. 
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Table 2.2 I n t e r n a l  Exposure Monitoring During Jan-Mar 1980 

Number Exceeding To ta l  Persons  

y o n i t o r i n k  Methods Leve l  f o r  Local Review Monitored 

Pu Body-Burden C a l c u l a t i o n s  

I n  Vivo Measurements 

h - P u  Wound Count 

1 

0 
2* 

1422 

338 
30 

*One o f  t h e  Am-Pu wound c o u n t s  r e q u i r i n g  l o c a l  rev iew was a 

s u p e r f i c i a l  puncture  and c u t  on an employee's l e f t  index  f i n g e r ,  

The wound occurred  d u r i n g  a glovebox o p e r a t i o n  us ing  a fu rnace  
contaminated w i t h  weapons grade plutonium, The i n i t i a l  coun t  

i n d i c a t e d  1 4 6  nCi  i n  t h e  wound area,  Af t e r  e x t e r n a l  
decontaminat ion ,  approximate ly  100 nCi remained. The wound was 
s u r g i c a l l y  debr ided ,  reducing  t h e  l e v e l  t o  3'2 nC1, Recounting the  

wound s i n c e ,  i n d i c a t e s  f u r t h e r  r e d u c t i o n  o f  plutonium .in t he  wound, 

The l a t e s t  count  ( a b o u t  fou r  weeks after the  i n c i d e n t )  i n d i c a t e d  

0.6 nCi remaining. The second was a puncture  wound on ano the r  
employee's l e f t  middle  f i n g e r  du r ing  a glovebox o p e r a t i o n ,  The 

i n i t i a l  count  i n d i c a t e d  19.9 nCi,  which was reduced t o  3.4 nCi by 
f u r t h e r  decontamination and induced b leeding ,  No debridement was 

performed, A r ecoun t  two weeks a f t e r  t h e  I n c i d e n t  I n d i c a t e d  0,5 

nCi remaining a t  t he  wound s i t e .  
1 

For plutonium body burden c a l c u l a t i o n s ,  2 nCi uptake i s  t h e  l e v e l  

for l o c a l  rev iew u n l e s s  t h e  c a l c u l a t e d  uptake i s  a resu l t  o f  one of t h e  

fo l lowing  f a c t o r s :  (1) a long-time i n t e r v a l  ( u s u a l l y  exceeding 6 months) 
between u r i n e  samples w i t h  c o n c e n t r a t i o n s  o n l y  s l i g h t l y  above t h e  d e t e c t i o n  

l e v e l ;  ( 2 )  a r e e v a l u a t i o n  of u r i n e  da ta ,  or a reassessment  o f  p o t e n t i a l  
a c c i d e n t  dates  of a p r e v i o u s l y  known body burden; o r  (3 )  a suspec ted  
contaminated u r i n e  sample ( w i t h  follow-up sample r eques t ed ) .  A l l  of t h e  

c a l c u l a t e d  up takes  i n  t h e  above table  involved one o f  these f a c t o r s ,  

I 
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For i n  v i v o  measurements o f  plutonium chest  burdens ,  t h e  c u r r e n t  

minimum d e t e c t a b l e  l e v e l s  d i f f e r  f o r  d i f f e r e n t  isotopes--10 nCi f o r  238Pu and 
21 nCi f o r  239Pu, For b o t h  Pu i s o t o p e s ,  t h e  l o c a l  rev iew v a l u e s  are t h e  

c u r r e n t  minimum, d e t e c t a b l e  l e v e l s ,  For 241Am c h e s t  burdens and f o r  body 
burdens  o f  gamma emitters,  t h e  l o c a l  review l e v e l  is i n  excess  o f  10% o f  t h e  

a p p r o p r i a t e  a l lowab le  burden va lue  are reviewed l o c a l l y  by Group H-1. For 

americium or plutonium wound c o u n t s ,  t h e  review l e v e l  is 2 nCi,  

2.1.2 JDecial S t u d i e s  and DFtveloDment P r 0.i e c t s 

Severa l  special  studi,;?s and development p r o j e c t s  were cont inued  i n  

suppor t  o f  the Labora to ry ' s  p&grammatic and hea l th  phys ics  program, 

a )  Documentation o f  t h e  updated Group H-1 c r i t i c a l i t y  dos imet ry  
program has been completed, The primary o b j e c t i v e s  were t o  rev iew and 
document a l l  c u r r e n t  methods and procedures  and t o  compile a l l  documentation 
i n t o  a working manual which could be used f o r  r e f e r e n c e s ,  t r a i n i n g ,  and as a 
ttcookbooktt i n  t h e  even t  o f  an a c c i d e n t a l  c r i t i c a l i t y  excurs ion .  

I 

b) Continuing work on t h e  TLD badge system inc luded  the  following: 
(1 )  an e x t e n s i v e  i n v e s t i g a t i o n  t o  e x p l a i n  t h e  2% spurous  r e a d i n g s  on TLD 

badges i d e n t i f i e d  a f i l m  o f  aluminum and o i l  from t h e  f i n g e r s  o f  t e c h n i c i a n s  

a s  t h e  cause, Cleaning t echn iques  for t h e  TLD cards were modified and t h e  

problem was v i r t u a l l y  e l imina ted ;  ( 2 )  conve r t ing  v i s i t o r  badges from f i l m  t o  

T L D s  i n  January ;  and ( 3 )  i n i t i a t i n g  measurements f o r  t h e  TLD neu t ron  

c a l i b r a t i o n  f a c t o r s  a t  LAMPF. 

c )  A l l  major equipment items and gloveboxes have been removed from 
t h e  TA-2 1 DPW plutonium fac i l i t i es  and c o n c r e t e  decontamination procedures  

have been developed f o r  removing most f l o o r  s u r f a c e  contamination. 
d )  Major equipment items i n c l u d i n g  f i v e  large exhaus t  a i r  washer 

u n i t s  were removed from TA-35-TSL-7 and bur ied  a t  t he  TA-54 s o l i d  waste 
d i s p o s a l  s i t e .  Adjacent i o n  exchange columns des igna ted  as  TA-35-TSL-37, 

-38, and -40 were also removed, 

I 

e)  Inpu t  was provided t h e  Nuclear Ehergency Search Team (NEST) 

Damage L i m i t a t i o n  Working Group, T h i s  i n p u t  w i l l  be  used i n  a handbook t h a t  

can  be used t o  estimate downwind effects from v a r i o u s  s c e n a r i o s  invo lv ing  

n u c l e a r  material d i spe r sed  by an explos ion .  

I 
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f )  A l ist  o f  estimated c a s u a l t i e s  t h a t  might  r e su l t  from t h e  

a c c i d e n t s  pos tu l a t ed  i n  t h e  LASL Environmental Impact S ta tement  was prepared 

f o r  Group H-2. T h i s  i n fo rma t ion  could be  used a s  a b a s i s  f o r  medical c a r e  
p lanning ,  

I 

I 

g >  Layout drawings were reviewed and a s h i e l d i n g  a n a l y s i s  was 

performed f o r  a 400 kVp x-ray dev ice  f a c i l i t y  planned f o r  TA-55. 

2s 1.3 p r o t e c t i o n  o f t h e  Environment - Airborne E f f l u e n t  

Measurements  d e s i g n e d  t o  d e t e r m i n e  t h e  q u a n t i t y  o f  r a d i o a c t i v e  
materials discarded t o  t he  environment v i a  86 exhaus t  a i r  stacks and v e n t s  

cont inued .  Q u a n t i t i e s  r e l e a s e d  i n  1978 and 1979 are l i s t e d  i n  Table 2.3 
a long  wi th  1980 release q u a n t i t i e s  th rough March 21, 1980, The mixed 

a c t i v a t i o n  p roduc t s  (MAP) are s h o r t - l i v e d  r a d i o n u c l i d e s  released from t h e  Los 
Alamos Meson Phys ic s  F a c i l i t y  (LAMPF), TA-53. The h igher  .than normal 

plutonium l e v e l  i s  due  t o  e l e v a t e d  released from Wing 3 o f  t h e  CMR Bui ld ing .  

Remedial c o r r e c t i v e  a c t i o n s  were taken  t o  improve f i l t r a t i o n  f o r  t h i s  wing, 

Table 2,3 Airborne Radioac t ive  E f f l u e n t  Releases 

T o t a l  Released 

Juc l  i d e  ( s )  1978 1979 1980* 

Pu-238 & Pu-239 11 1 V C i  1086 u C i  678 u C i  

U-235 & 238 526 P C i  930 u C i  166 p C i  

MFP 1614 p C i  1554 u C i  462 V C i  

Th-234 . 1989 P C i  1605 U C i  155 V C i  
I 

P-32 85 P C i  17 ClCi 1 lJci 
1-131 81 u C i  158 V C i  49 uci 
Ar-4 1 238 C i  351 C i  112 C i  

H-3 18,631 C i  15,025 C i  2135 C i  

MAP 76,500 C i  119,200 C i  46,060 C i  . 
I 

Through March 21, 1980. 
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2 .2  

2.2.1 

2 .2 .2  

SAFETY AND FIRE PROTECTION - H - 3  

S a f e t v  ExDerience 

P iSab l inQ I n i u r v  Tabula t ion  

I 

OSHA I N J U R Y  EXPERIENCE 

I 

CY- 1 97 9 CY-1 980 

J n t i r e  Year To A D r  il 1 

Occupational i n j u r i e s  137 22 

Lost time cases 86* 1 1  

Days l o s t  from 
LASL man-hours 
Average number 

* 
I n c l u d e s  two 

work 487 ' 42 

worked 13* 772,367 3 9 302,701 

of employees 7,310 7 ,419  

fa ta l i t i es  with no days l o s t  from work ass igned ,  

I 

2.2.2.1 P i s a b l i n q  Jn.iurv D e S C r i D t i O n s :  

Employee's 
G r O U D  

E- 2 

CMB- 1 1- 

CTR-4 

ENG-3 

L-10 

L-10 

H- 1 

1980 Lost T i m e  

pate ( davs  1 Jn iu rv  DeSCriDtiOn 

January 3 

January 3 
January  7 

January 8 

January 1 1  

January 14 

January 15 

11 S t r a ined  back whi le  l i f t i n g  aluminum 

p l a t e s ,  
Sl ipped on i c e  and spra ined  ankle .  2 

4 S t r a i n e d  b a c k  w h i l e  l i f t i n g  a n  
e l e c t r o n i c  c h a s s i s .  ' 

2 Slipped on i ce  and i n j u r e d  back and 

shoulder .  
3 S l i p p e d  o f f  a l a d d e r  and s t r a i n e d  

back. 

10 T r i p p e d  on d r a i n  p i p e  and i n j u r e d  
knee, 

5 ( R e s t r i c t e d  work) S t r a ined  back whi le  

p o s i t i o n i n g  suppor t s  under a glovebox. 
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SP- 12 March 3 4 I n j u r e d  forearm whi le  u s ing  a hand 

s tapler .  

CMB-11 March 3 4 Slipped -on a s t e p  and f r a c t u r e d  r i g h t  

CMB-6 March 14 8 ( R e s t r i c t e d  work) Separated c a r t i l a g e  

w r i s t .  

i n  r i b s  whi le  l i f t i n g  a mandrel, 
SP-3 March. 19 2 .  In ju red  l e g  when i t  was bdnped aga ins t  

a p i ece  o f  tubing. 

2.2.3 J n d u s t r i a l  S a f e t v  Act ivi t ies  
Group H-3 personnel  p a r t i c i p a t e d  i n  t h e  fo l lowing  s a f e t y  a c t i v i t i e s  

d u r i n g  t h e  p a s t  q u a r t e r :  

0 D i s t r i b u t i o n  o f  DOE Electrical S a f e t y  ( I n t e r i m )  Criteria f o r  

R&D t o  a l l  t e c h n i c a l  d i v i s i o n s ,  and d i s c u s s i o n  wi th  ENG-4, SP-3, and WX-4 

personnel  t h a t  r e s u l t e d  i n  t h e  adopt ion  o f  improved compressed gas-cy l inder  

manifold components as a new proposed LASL s t anda rd .  
P a r t i c i p a t e d  i n  a s p e c i a l  s a f e t y  and f i r e  p r o t e c t i o n  inspec t ion  0 

o f  t h e  SP Gas P l a n t  along wi th  H-3 F i r e  p r o t e c t i o n ,  SP-DO, and SP-3. 
0 P a r t i c i p a t e d  wi th  Groups H-5 and WX-8 i n  h e a l t h  and s a f e t y  

e v a l u a t i o n  o f  New Mexico S t a t e  Un ive r s i ty  Test F a c i l i t y  (Tornado Simula tor  

and shock t u b e  t es t s  of HEPA f i l t e r s )  a t  Las Cruces, New Mexico, 
0 Completed a review o f  H-Division r e c o r d s  f o r  , t h e  Health Track 

System Task Force. 
0 P a r t i c i p a t i o n  as  a member of t h e  S t e e r i n g  Committee e f f o r t s  

which r e s u l t e d  i n  d r a f t  of DOE High Explos ives  S a f e t y  Manual be ing  submi t ted  

t o  DOE QA i n  January.  The d r a f t  had p rev ious ly  been reviewed by H-3 and WX 
and M-Division. 

, 

0 D i s t r i b u t i o n  of t h e  new Hea l th ,  S a f e t y  and Environment Manual 
was conducted t h i s  q u a r t e r ,  

2 . 2.3.1 Trainina; 
Group H-3 c o n t i n u e d  LASL-wide t r a i n i n g  p rograms  on s u r v i v a l  

t r a i n i n g ,  first a i d ,  C P R ,  and d e f e n s i v e  d r i v i n g .  The s u r v i v a l  t r a i n i n g  
cour se  was presented  a t  t h e  NTS f o r  Group 5-3 and o t h e r  LASL .and REECo 
personnel .  
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2.2.4 I-? F i e l d  SUDD o r  t 

2.2.4.1. Fiela  f i p p o r t  
LASL f a c i l i t i e s  a t  NTS were inspec ted  i n  February 1980. Fac i l i t i es  

v i s i t e d  were t h o s e  a t  Mercury, CP-1, CP-45, Area 3, Area 11, and ground z e r o  
l o c a t l o n s  a t  HURON K I N G ,  U 3 K Y ,  and PYRAMID,  U7BE, 

I 

2,2,5 Fire P r o t e c t i o n  

2.2.5.1 OD erat  iona 1 Ac t iv i t i e3  
The Key LASL Bui ld ings  and F a c i l i t i e s  L i s t  was r e v i s e d  as o f  31 

March 1980 t o  r e f l e c t  cur ren t  recommended f i r e  p r o t e c t i o n ,  estimates o f  

p o t e n t i a l  r i s k ,  and p r o g r e s s  made i n  completion of f i r e  p r o t e c t i o n  l i n e  item 
p r o j e c t s ,  About 2% of t h e  262 fac i l i t i es  i n  t h e  L i s t  are st i l l  cons idered  as  

"Very Hightt r i s k s  and about 5% are i n  t h e  ca tegory .  These should a l l  

be  reduced t o  t t S i g n i f i c a n t l l  o r  lower by t h e  completion o f  t h e  FY-79 Line Item 
F i r e  p r o t e c t i o n  Improvement P r o j e c t ,  

The, c o n s t r u c t i o n  p rogres s  o f  t h e  FY-76 Line  Item Fi re  P r o t e c t i o n  

Improvement P r o j e c t  was r e g u l a r l y  monitored. This p r o j e c t  i nvo lves  s p r i n k l e r  
system i n s t a l l a t i o n  or modi f i ca t ion  i n  some 23 major LASL and suppor t ing  
f a c i l i t i e s .  S t a t u s  i s  as follows: 

Packane P u i l d i n a s  Jn S e r v i c e  

I 9 9 
I1 9 7 

I11 9 7 
The d e s i g n  p r o g r e s s  o f  t h e  FY-79 L i n e  Item F i r e  P r o t e c t i o n  

Improvement Project is as fo l lows:  

Package I - (4 b u i l d i n g s )  - I s sued  f o r  Bidding 

Package I1 - (10 b u i l d i n g s )  - I ssued  f o r  Bidding 

Package I11 - (TA-53-3) - I n  QA Review 
Package I V  - ( 5  b u i l d i n g s * )  
Package V - ( 6  bui ld igns")  
Package V I  - ( 6  b u i l d i n g s * )  
Package V I 1  - (9 bui ld ings , )  
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*Design and c o n s t r u c t i o n  s p e c i f i c a t i o n s  bn Packages I V  through V I 1  a r e  be ing  
prepared by Schirmer Engineering Corpora t ion ,  f i r e  p r o t e c t i o n  c o n s u l s t a n t s .  

,Package V I 1 1  - (LORAX-Fire Alarm) - F i r e  alarm segment o f  t h i s  

p r o j e c t  has  been s e n t  t o  t h e  Bradford Nat iona l  

Corporation o f  New York C i ty  f o r  review and c o s t  
e s t i m a t e s  

Major s p r i n k l e r  r enova t ions  or i n s t a l l a t i o n s  have been completed and 

are i n  s e r v i c e  a t  TA-3-31, TA-46-24, TA-53-23, and TA-53-24. I n s t a l l a t i o n  of 

s p r i n k l e r  system i s  i n  progqess a t  TA-46-1 (96% comple te ) .  A t  HEGLF 

(TA-35-127 and TA-35-128) t h e  : s p r i n k l e r  system i s  i n  s e r v i c e  a l though the-  

f i n a l  alarm system connect ion  Qill n o t  be made f o r  some time. 

~ 

t i  

0 

F i r e  p r o t e c t i o n  maintenance a c t i v i t i e s  t h i s  q u a r t e r  inc luded:  
0 A survey  o f  needs  f o r  b a t t e r y  backup equipment f o r  b u i l d i n g  

f i r e  alarm systems conducted by ENG-'4. 

0 The i n s t a l l a t i o n  o f  Ground F a u l t  I n d i c a t o r s  i n  47 Autoca l l  f i r e  

alarm pane l s ,  so t h a t  ground f a u l t s  w i l l  appear  as supe rv i so ry  s i g n a l s  a t  t h e  

Cen t ra l  A l a r m  S t a t i o n ,  
0 A r ev iew o f  f i r e  p r o t e c t i o n  maintenance procedures  being used 

a t  t h e  DOE Rocky F l a t s  P l a n t .  

0 Maintenance i n s p e c t i o n  o f  t h e  S c y l l a c  Halon 1301 system annual 

was conducted by t h e  i n s t a l l i n g  c o n t r a c t o r .  

0 The new f i r e  alarm p a n e l s  and m o d i f i c a t i o n s  t o  e x i s t i n g  pane l s  

a t  t h e  Au toca l l  D iv i s ion ,  Fede ra l  Sign & Signa l  Corporation p l a n t  were 

reviewed i n  connec t ion  w i t h  t h e  LASL f i r e  alarm upgrade p r o j e c t  ( L O R A X  

i n t e r f a c e  equipment) r 
I 

0 F i r e  p r o t e c t i o n  surveys  were completed f o r  30 LASL f a c i l i t i e s ,  
0 A computer water system a n a l y s i s  program was ob ta ined  from 

ENG-9 and is being a p p l i e d  t o  ongoing s t u d i e s  of TA-35, -46, and -53 water 
systems be ing  performed by H-3 F i r e  P ro tec t ion .  The program w i l l  e n a b l e  
detai led theoretical  p o i n t s  of supply  d e f i c i e n c y  t o  be  i d e n t i f i e d  without 

e x t e n s i v e  f i e l d  water f low tes ts ,  S e l e c t i v e  t e s t i n g  t o  v e r i f y  c o n d i t i o n s  
should reduce t h e  annual water consumption and l a b o r  p rev ious ly  necessa ry  f o r  
such  analyses, 

I 
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0 An a u d i t  o f  s e l e c t e d  a s p e c t s  o f  f i r e  p r o t e c t i o n  program i n  

areas o f  manual suppres s ion ,  r i s k  management, s t and ing  o p e r a t i n g  procedures ,  

t r a i n i n g  and water sys tems was completed. A d r a f t  r e p o r t  w i t h  s e v e r a l  
recommendations f o r  improvement i s  under review and a f i n a l  report should be  

i s s u e d  next  quarter. 

0 S i x  p e r t i n e n t  f i r e  p r o t e c t i o n  s u b j e c t s  were s e l e c t e d  f o r  
p r e s e n t a t i o n  by LASL personnel  a t  t h e  1980 DOE F i r e  P r o t e c t i o n  Conference t o  

be  h e l d  i n  Las Vegas, NV, i n  mid-April, 
0 A comparison o f  LASL f i r e  p r o t e c t i o n  improvements over  t h e  las t  

e i g h t  y e a r s  was prepared. Bu i ld ings  p ro tec t ed  by au tomat ic  s p r i n k l e r  sys tems 

inc reased  by 88% from 1969 t o  1979 and t h e  areas p ro tec t ed  by 169%, The 

number of s e p a r a t e  s p r i n k l e r  systems has grown 90% from 199 i n  1969 t o  378 i n  

1979 and as of December 1979, 145 b u i l d i n g s  w i t h  an  aggregate f l o o r  area o f  
about 3.4 MSF are now under s p r i n k l e r  p r o t e c t i o n ,  and t h e  DOE-required 

llImproved Risk" l e v e l  o f  f i r e  p r o t e c t i o n  is now deemed t o  have been achieved 
i n  some 136 LASL b u i l d i n g s  and f ac i l i t i e s .  

2.2.5.2 Fire Alarm 
There were 99 f i r e  a l a rms / runs  made t o  LASL and Zia f a c i l i t i e s  by 

t h e  Los Alamos F i r e  Department d u r i n g  t h e  q u a r t e r .  F i f t y - e i g h t  , (58%) alarms 
r e s u l t e d  from power s u r g e s ,  a c c i d e n t a l  t r i p s ,  ma l func t ions ,  and undermined 

c a u s e s  i n  b u i l d i n g  alarm sys tems and s i t e  f i r e  alarm c i r c u i t s .  The F i r e  

Department r e c o r d s  show s i x t e e n  (16 )  of t h e  mal func t ions  were a r e s u l t  o f  t h e  

computer system a t  TA-55. CMB-11, E-Division, and t h e  ENC-4 P a j a r i t o  Sec t ion  
Head have been s tudy ing  a means t o  reduce  these unwanted alarms, which 

a p p a r e n t l y  are mainly gene ra t ed  by t h e  computer program. 
I 

2.2.5.3 Fire2 
There were fou r  cha rgeab le  f i r e s  i n  LASL b u i l d i n g s  and/or areas 

dur ing  t h i s  q u a r t e r  r e s u l t i n g  i n  a t o t a l  government loss Of $225. 
0 F i r e  Dept. Run No. 29, 1-17-80, 9:05 a.m., Bldg. SM-40, TA-3. 

Water s o l u b l e  o i l  be ing  heated on an  e lec t r ic  h o t  p l a t e  i g n i t e d .  Loss 

Estimate $50. 
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0 F i r e  Dept. Run No. 66, 2-16-80, 12:59 a,m,, I n j e c t o r  Bui ld ing ,  
TA-53. High v o l t a g e  power supply tuning i n d u c t o r  overheated and i g n i t e d  
l u c i t e  i n s u l a t i n g  block. Loss Estimate $50. 

F i r e  Dept, Run No. 75, 2-26-80, 10:12 a.m., Bldg. SM-102, TA-3. 
Loss 

0 

Lithium hydr ide  d u s t  from a machining o p e r a t i o n  i g n i t e d  i n s i d e  ' d u c t .  

Estimate $50. 

0 F i r e  Dept. Run No. 102, 3-19-80, 11:17 a.m., Bldg, SM-102, 

Ta-3. Lithium hydr ide  d u s t  from a machining o p e r a t i o n  i g n i t e d  i n s i d e  d u c t .  
Loss Estimate $50. NOTE: Prompt automatic  f i r e  detector i n  d u c t  kept  l o s s  
low i n  both i n c i d e n t s ,  

0 (No F i r e  Dept. Run No.) 3-24-80, 3:OO p.m., Bldg. SM-105, TA-3, 
Sparks from weld ing/cu t t ing  o p e r a t i o n  ign i t ed  i n s u l a t i o n .  Loss Estimate $25. 

1 

Damaged au tomat ic  s p r i n k l e r  head on an antifreeze l o o p  

Loss Estimate $100. 

0 F i r e  Dept. Run No. 17, 1-10-80, 1:31 p a . ,  

High winds (40 mph) caused power l i n e s  t o  come t o g e t h e r  

2.2.5.4 Other ProDertv 1.0 Sg 

0 F i r e  Dept. Run No. 6 ,  1-4-80, 9:41 a.m., Bldg. SM-102, TA-3. 
system a c t i v a t e d .  

Bldg. 24, TA-46, 
knocking o u t  two 

l i n e s  of a 3-phase system. T h i s  low v o l t a g e  caused overhea t ing  of s e v e r a l  

e lectr ical  motors, Loss Estimate $300. 

0 F i r e  Dept. Run No. 18, 1-11-80, 9:04 a.m,, Bldg. SM-102, TA-3. 
Newly i n s t a l l e d  au tomat ic  s p r i n k l e r  head, a c t i v a t e d  when h i t  by a moving 
overhead crane. Loss Estimate $500. 

0 F i r e  Dept. Run No. 19, 1-11-80, g:04 a.m. ,  Bldg. SM-132, TA-3, 
Shut down of fans i n  h e a t i n g / c o o l i n g  d u c t  caused c o i l s  t o  overhead and one 
automat ic  s p r i n k l e r  head a c t i v a t e d ,  Loss Estimate $50, 

F i r e  Dept, R u n  No. 93, 3-8-80, 9:55 a.m., Bldgs, SM-141, TA-3. 

V e n t i l a t i o n  system was s h u t  down, caus ing  steam bui ldup ,  which a c t i v a t e d  one 
automatic s p r i n k l e r  head. Loss estimate $50. 

-1g- 



2 - 3  INDUSTRIAL HYGIENE - H-5 

2.3.1 ADDra isals.  A u d i t s  and InsDect ions  o f  LAST, 
' No a p p r a i s a l s ,  a u d i t s  or su rveys  o f  LASL were conducted by ALO 

du r ing  t h i s  q u a r t e r ,  

2.3.2 P o t e n t i a l  and I d e n t i f i e d  E X D O S U ! T S  
I 

Nine cases o f  exposure were repor t ed  t h i s  q u a r t e r ,  F ive  o f  t h e  

cases were s k i n  o r  eye  contaminat ion  r e s u l t i n g  i n  no permanent i n j u r y ,  One 
employee was asked t o  r e p o r t  t o  . the Los Alamos Medical Center  (LAMC) by H-2, 
b u t  no i n j u r y  was recorded and e v a l u a t i o n  by H-5  i n d i c a t e d  no p o t e n t i a l  f o r  
exposure.  One case involved  t h e  a c c i d e n t a l  i n g e s t i o n  o f  methyl a l coho l  

i n s t e a d  o f  e t h y l  a l c o h o l  r e s u l t i n g  i n  h o s p i t a l i z a t i o n  o f  an employee, While 

s i g h t  was reduced, t h e  employee i s  recover ing .  The i n v e s t i g a t i o n  o f  t h i s  

case has been thoroughly  documented. 

Four o f  t h e  cases were determined t o  be i n v a l i d  complaints.  

2 - 3 - 3  . I n d u s t r i a l  Hvaiene Survevs 

Two f a c i l i t i e s ,  CTR-9 and Sigma B u i l d i n g ,  were s u r v e y e d  t h i s  

q u a r t e r .  No s i g n i f i c a n t  i n d u s t r i a l  hygiene problem areas were i d e n t i f i e d  a t  
CTR-9. The Sigma Bui ld ing  survey  i n d i c a t e d  a number o f  p o t e n t i a l  problem 

areas which have been i d e n t i f i e d  t o  t h e  s e c t i o n  and group leader. 
Workp laces  were m o n i t o r e d  f o r  v a r i o u s  p o t e n t i a l  c h e m i c a l  and 

p h y s i c a l  exposures.  Measurements i n d i c a t e d  t h a t  one t o l u e n e  d i i s o c y a n a t e  

o p e r a t i o n  a t  WX-7 should  cease u n t i l  t h e  proper  equipment was i n s t a l l e d .  
Adequate p r o t e c t i o n  was a f f o r d e d  by t h e  eng inee r ing  c o n t r o l s  used on a l l  

o t h e r  w o r k p l a c e s  m o n i t o r e d ,  F o u r t e e n  n o i s e  m e s s u r e m e n t s  showed t h r e e  

exceeded t h e  p e r m i s s i b l e  exposure  l e v e l  ( P E L ) .  I l l u m i n a t i o n  moni tor ing  

I 

i n d i c a t e d  need f o r  changes,  which were made, A survey  o f  21 microwave ovens 

i n d i c a t e d  a l l  sealed p r o p e r l y  and d i d  n o t  r e p r e s e n t  a problem. 
A t o t a l  o f  128 c o n s u l t a t i o n s  and i n v e s t i g a t i o n s  were conducted t h i s  

q u a r t e r s  Ninety-three d i f f e r e n t  chemicals were involved .  The major t o x i c  
chemical problem a t  LASL remains  t h e  u s e  of  s o l v e n t s .  
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2.3.4 T r a i n i n q  
Ninety-six LASL and 31 Zia employees were f i t t e d  and t r a i n e d  i n  

r e s p i r a t o r s  and 15 were t r a i n e d  i n  se l f - con ta ined  b r e a t h i n g  appayatus  (SCBA) 

use.  Three h e a l t h  and s a f e t y  t a lks  were presented  and s h o r t  p r e s e n t a t i o n s  
were made t o  16 groups.  

I 

2.3.5 Va l ida t ion  of I n d u s t r i a l  Hvn iene Pronrams 

2.3,5.1 Loca l  V e n t i l a t i o n  

The m a j o r i t y  of hood and l o c a l  exhaust systems wi th in  LASL are  q u i t e  

o ld  and are being a problem (F ig .  2.1). The 494 u n i t s  eva lua ted  t h i s  q u a r t e r  

showed t h a t  a t  l eas t  57 were n o t  meeting t h e  c r i t e r i a  f o r  t h e  material i n  
use.  Cor rec t ive  measures are under d i s c u s s i o n  wi th  programmatic groups  and 
t h e  Engineering Department. 

. 

1 

1979 1980 1981 
Ventilation - Local Exhaust - Evaluation 

Number of Units QA Evaluation o-----o 

D--Q Number of Unib LTA 
LTA = Less than Adequate 

Figure 2.1 Local Ventilation 
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2.3.5.2 p i ?  Cleaninp EaUiDment 
I 

Of t h e  124 p a r t i c u l a t e  a i r  c l ean ing  systems t e s t e d  t h i s  q u a r t e r  only 

7 were found t o  be  u n s a t i s f a c t o r y ,  Replacement of  HEPA f i l t e r s  i s  i n  

p rogres s  f o r  t h e s e  i n s t a l l a t i o n s .  

2.3.5.3 p r o c a n '  and P l a n s  
E l e v e n  v e n t i l a t i o n  c h a n g e s  were r e q u i r e d  on 3 4  c o n s t r u c t i o n  

drawings,  Forty-six s t anda rd  o p e r a t i n g  procedures  (SOP) and 'two s p e c i a l  work 
p e r m i t s  (SWP) were reviewed and changes were requ i r ed  on a number.of t h e  SOPS 
befo re  approva l ,  

t-  
c 

2.3.5.4 f u b l i c  Health I 

This  area has been t.-eated minimally by H-5; howeve?, Carl Henderson 

o f  Santa  Fe w i l l  s e r v e  as  a c o n s u l t a n t  f0.r food handl ing  n e x t  q u a r t e r .  

Drinking water samples are r o u t i n e l y  c o l l e c t e d  and submitted t o  dhe S t a t e  f o r  

b a c t e r i a l  e v a l u a t i o n ;  c h l o r i n e  c o n t e n t  has  been a c c e p t a b l e .  

2,3.5.5 Limi ted  Earess/COnfined SDaces ( L E / C S )  
,, I 

A t o t a l  o f  47 LE/CS o p e r a t i o n s  were monitored. Two were Class A 

r e q u i r i n g  an  SOP. 

2-3.6 B i o a n a l v t i c a l  and Chemical S e c t i o n  

A t o t a l  o f  748 chemical a n a l y s e s  were completed t h i s  q u a r t e r .  The 

b i o l o g i c a l  moni tor ing  i n d i c a t e d  a need f o r  i n v e s t i g a t i o n  on 4 4  samples which 

were p r i m a r i l y  tritium and radio-uranium. Two hundred eighty-two samples 
were  a n a l y z e d  f o r  i n o r g a n i c  m a t e r i a l s ,  3 4 5  were a n a l y z e d  , f o r  o r g a n i c  

materials and t h e  remaining samples  were analyzed f o r  r ad ionuc l ides .  

The d i s t r i b u t i o n  o f  a c t i v i t y  o f  plutonium p e r  e q u i v a l e n t  24-hour 
u r i n e  e x c r e t i o n  volume is presented  i n  T a b l e  2.4. T h i s  i n c l u d e s  a known 

popu la t ion  o f  employees exposed du r ing  t h e  l a t e  4 0 ' s  and e a r l y  50 ' s .  

2 .3 .6 , l  s ura c e  
A l l  r o u t i n e  sample a n a l y s i s  are under c o n t r o l .  A l l  r ad iomet r i c  

a n a l y s e s  and coun t ing  are w i t h i n  c o n t r o l  l i m i t s  and are  i n  agreement w i t h  

s t a n d a r d s  from t h e  Na t iona l  Bureau  o f  S tanda rds  (NBS), The problems 
e n c o u n t e r e d  w i t h  z i n c  and f l u o r i d e  h a v e  b e e n  i d e n t i f i e d  and a r e  now 

c o r r e c t e d .  The p r o f i c i e n c y  a n a l y t i c a l  t r a i n i n g  (PAT)  program w i l l  be r a t e d  
p r o f i c i e n t  a f t e r  t h i s  q u a r t e r .  The EPA QA program p l a c e s  H-5 w i t h i n  1 0  of  
t h e  grand mean o f  a l l  p a r t i c i p a t i n g  l a b o r a t o r i e s  f o r  tritium and plutonium. 

I 
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Table 2.4 D i s t r i b u t i o n  o f  Pu Concentration Found 

Act iv i t y  Range 

> 1.351 pCi 
0.135-1.351 pC i 
0.045-0.135 pCi 

. 0.013-0.045 pCi 
< 0.013 pCi 

. i 

Percent  Samples in Ac t iv i ty  Range 
Last  Quarter  Th i s  Q u a y  t e r  
239 238pu 23gPu 238pu P u  -- -- 
0.17 0.50 0.00 0.00 
2.66 1.33 1.43 1.15 
2.99 1.83 3.30 1.29 
7.81 14.12 6.16 5.01 

86.38 82.56 89.11 92.84 

\ 

I 

2,3,6,2 J n a l v t i c a l  Procedure2  
e T r i t i u m  - The increased  number o f  t r i t i u m  i n  u r i n e  

d e t e r m i n a t i o n s  h a s  r e q u i r e d  t h e  l a b o r a t o r y  t o  employ a sc reen ing  procedure 

t h a t  i n v o l v e s  ana lyz ing  t h e  raw u r i n e .  Samples t h a t  show p o s i t i v e  r e s u l t s  

equa l  t o  o r  greater than  1 m C i / L  are d i s t i l l e d  and reana lyzed .  

0 Plutonium - The workload f o r  plutonium i n  u r i n e  f l u c t u a t e s  

cons ide rab ly  but. h a s  shown a g r a d u a l  d e f i n i t e  i n c r e a s e ,  'The o x a l a t e  
procedure remains under e v a l u a t i o n ,  A r a p i d  sc reen ing  procedure under s tudy  

appea r s  t o  be s u i t a b l e  f o r  -1 dprn i n  50 cm' of u r i n e ,  

2.3.6.3 I n s t r u m e n t a t i o q  
0 A gas ch?omatography-mass spec t rography (GC/MS)  u n i t  has  been 

d e l i v e r e d  and i n s t a l l e d ,  The ins t rument  w i l l  be usab le  next  q u a r t e r .  
e Spectograph - The spectograph i s  ope rab le  manually and w i l l  be 

e Two gas chromatographs have been r econd i t ioned  ' t o  o r i g i n a l  
s p e c i f i c a l l y  c a l i b r a t e d  f o r  t h e  new prism nex t  q u a r t e r ,  

s p e c i f i c a t i o n s .  

e F i e l d  i n s t r u m e n t a t i o n  record systems have been improved and a l l  

measuring i n s t r u m e n t s  are on a r o u t i n e  c a l i b r a t i o n  schedule ,  The d i f f i c u l t  
c a l i b r a t i o n  systems are under development, 

- 
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SECTION 3. 
/ 

3.1 

3.1.1 

3 , l s l . l  

-- 
WASTE MANAGEMENT - H-7 

J d e n t i f i e d  Prob 1 ems 

N a t i o n a l  P o l l u t a n t  Disc harQe El iminat ion Sv stem (NPDRS) :. Clean Water 
I 

Act 
I n  O c t o b e r  1978, t h e  Env i ronmen ta l  P r o t e c t i o n  Agency (EPA) 

a u t h o r i z e d  t h e  d i s c h a r g e  of l i q u i d  waste i n  accordance wi th  t h e  National 
P o l l u t a n t  Discharge  El imina t ion  System (NPDES) program, The NPDES permi t  

au tho r i zed  d i s c h a r g e s  a t  105 i n d u s t r i a l  and 10 domestic waste d i s c h a r g e  
p o i n t s .  Required moni tor ing  i n d i c a t e d  t h a t  28 i n d u s t r i a l  and 3 domestic 

waste d i s c h a r g e s  would n o t  be i n  compliance wi th  t h e  NPDES p e r m i t  c o n d i t i o n s ,  
Operational changes achieved compliance for  6 i n d u s t r i a l  d i scha rges .  

Using a combination of $450,000 i n  FY-80 expense funds  and $175,000 i n  FY-79 

GPP funds ,  p r o g r e s s  towards ach iev ing  compliance a t  14 of t h e  remaining 22 

i n d u s t r i a l  d i s c h a r g e s  was made. However, w i th  t h e  recent FY-80 budget 

r e d u c t i o n  from $450,000 t o  $80,000, compliance progress i s  coming t o  a h a l t  

a t  a l l  locat ions except  t h e  TA-3 steam p l a n t .  Eight d i s c h a r g e  l o c a t i o n s  w i l l  

I 

remain o u t  o f  compliance u n t i l  funds  are made a v a i l a b l e .  

The t h r e e  d o m e s t i c  waste d i s c h a r g e  l o c a t i o n s  i d e n t i f i e d  f o r  

c o r r e c t i v e  action are t h e  lagoons  a t  TA-53 and TA-35 and t h e  TA-21 p l a n t ,  
The e f f l u e n t s  from t h e  TA-53 and TA-35 l agoons  o c c a s i o n a l l y  exceed t h e  
e f f l u e n t  l imi ta t ions  o f  t h e  NPDES p e r m i t .  I f  c o n s t r u c t i o n  a c t i v i t i e s  
con t inue  i n  t h e s e  a r e a s  a t  t h e  p r o j e c t e d  ra tes ,  r e g u l a r  v i o l a t i o n s  o f  t h e  
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permi t  c o n d i t i o n s  can  be expected. Funding f o r  t h e  i n s t a l l a t i o n  of  sand 
f i l t e r s  a t  both  these lagoons  has been reques ted  i n  Zia's FY-81 GPP. Funding 
f o r  t h e  TA-35 sand f i l t e r s  has  a l s o  been inc luded  i n  t h e  FY-81 Line Item 

Target F a b r i c a t i o n  F a c i l i t y  P r o j e c t .  The Zia Company i s  committed t o  
i n s t a l l i n g  a c h l o r i n a t o r  a t  TA-21, which should b r i n g  t h i s  f a c i l i t y  i n t o  

compliance. 

On October 12, 1979 M r ,  B r a z i e l  signed a le t ter  addressed t o  Ms. 

Diana  D u t t o n ,  EPA Region  V I  En fo rcemen t  D i r e c t o r ,  c o m m i t t i n g  LASL t o  
c o r r e c t i v e  measures t h a t  would provide  f o r  compliance w i t h  the  NPDES p e r m i t  

. .  
c o n d i t i o n s  i n  1980, 

3,1.1,2 P i S D O  sal  of  PCBg ' 

The Toxic Subs tance  Cont ro l  Act (TOSCA) impact on t h e  Labora tory  

The 1000 f t2 i n t e r i m  s t o r a g e  . f a c i l i t y  - a t  c o n t i n u e s  t o  be  PCB related, 

TA-21-61 is f i l l e d  t o  c a p a c i t y ,  Monetary suppor t  is necessa ry  t o  expand t h e  

storage c a p a c i t y  f o r  PBCs. 

Curren t  i nven to ry ,  i n d i c a t e d  over 3700 a r t i c l e s  con ta in ing  P C B s  w i t h  

PCB l i q u i d s  exceeding 825,000 l b s  e x c l u s i v e  o f  c o n t a i n e r  weight. S torage  o f  

PCB l i q u i d s  awa i t ing  i n c i n e r a t i o n  exceeds  70,000 l b s  i n  130 c o n t a i n e r s ,  An 

a d d i t i o n a l  470 f t 3  o f  rags, u n s e r v i c e a b l e  c a p a c i t o r s ,  and d e b r i s  i n  31 

c o n t a i n e r s  are awa i t ing  b u r i a l .  
The PCB problem is exacerba ted  by t h e  EPA's  fa i lure  t o  approve a 

commercial i n c i n e r a t o r  f o r  d e s t r u c t i o n  of PCBs, and its f a i l u r e  t o  act  on t h e  

Labora to ry ' s  r e q u e s t  t o  bury PCB contaminated a r t i c l e s ,  The a c t i o n  on t h e  

commercial i n c i n e r a t o r  has been pending f o r  26 months w h i l e  LASL's  r e q u e s t  
has been pending f o r  15 months, 

I 

3.1.1.3 Acid P rocess  Wastes from TA-% 

The acid p rocess  waste from TA-55 h a s  continued t o  exceed both t h e  

n i t r i c  acid and r a d i o a c t i v i t y  c o n c e n t r a t i o n s  p red ic t ed  by CMB-11 be fo re  t h e i r  

o p e r a t i o n s  began. This  acid waste is still being treated by b lending  w i t h  

t h e  TA-50 i n f l u e n t  r e s u l t i n g  i n  t he  fo l lowing  problems: 
8 A l l  of t he  chemical s ludge  r e s u l t i n g .  from the  t r ea tmen t  o f  t h e  

TA-50 i n f l u e n t  c o n t i n u e s  t o  have more t h a n  10 nCi/g o f  T R U  and must be 

packaged and s t o r e d  i n  t h e  more c o s t l y  r e t r i e v a b l e  mode, 
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0 An e x t e n s i v e  a i r  s a m p l i n g  program h a s  shown d e t e c t a b l e  

r a d i o a c t i v i t y  i n  t h e  vacuum f i l t e r  room (116B), t h e  t r ea tmen t  p l a n t  a r e a  

( 1 1 6 ) ,  and i n  the  HEPA-filtered exhaust stream from 116B (FE-41, 

1 

e The c o n c e n t r a t i o n  o f  n i t r a t e s  i n  t h e  TA-50-1 e f f l u e n t  has  

inc reased  and t h e  a d d i t i o n a l  sodium hydroxide and lime needed t o  treat t h i s  

acid has  adve r se ly  affected t h e  performance of t h e  c a t i o n  exchange columns a t  
TA-50. 

These c o n d i t i o n s  are being addressed as followed: 
0 Personnel are now requ i r ed  t o  wear f u l l  face masks when working 

on t h e  vacuum , f i l t e r .  

A l o c a l  exhaus t  f an  wi th  HEPA f i l t e r  has  been i n s t a l l e d  on the  

vacuum f i l t e r  cover  and w i l l  be used when t h e  f i l t e r  is ope ra t ed ,  
0 The exhaus t  system i n  room 116B w i l l  be  rep laced  t o  prevent  a i r  

l eakage  around t h e  HEPA f i l t e r s  i n  FE-4, 
The c o s t  and f e a s i b i l i t y  o f  enc los ing  the  vacuum f i l t e r  is t o  

be  determined by ENG-2. 

0 A package p r e c i p i t a t i o n  u n i t  has  been ordered  f o r  separate 

t r e a t m e n t  o f  t h e  TA-55 acid and c a u s t i c  p rocess  wastes. Engineering 

a s s i s t a n c e  has been reques ted  from WX-4 f o r  t he  process  des ign  o f  t h i s  p l a n t  
t o  be  i n s t a l l e d  in room 60, TA-50-1, However, t h e  des ign  o f  t h e  h e a t i n g ,  

v e n t i l a t i o n ,  and e lectr ical  by ENG-2 h a s  been suspended pending c l a r i f i c a t i o n  
of the  FY-81 CPP budget ,  

0 Long term the  FY-81 Line Item Treatment P l a n t  Upgrading P r o j e c t  
i n c l u d e s  an  evapora to r  for t r ea tmen t  o f  p rocess  wastes. 

3-1.1.4 Coo l i n Q  Water L eakaQe. TA - 5 3  

Meson Phys ic s  (MP) personnel  made r ep . a i r s  t o  the  XO-2 coo l ing  sys tem 

a t  TA-53 dur ing  t h e  September-November shutdown, b u t  soon af ter  the  beam was 

started up i n  December, leaks reappeared i n  XO-2. Concent ra t ions  o f  Be  and 

22Na i n  t h e  lagoon e f f l u e n t s  decreased s l i g h t l y  d u r i n g  t h e  q u a r t e r  when 
compared t o  t h e  p rev ious  q u a r t e r  and remain a t  a few pe rcen t  o f  t h e  o f f s i t e  

Concent ra t ion  Guide ( C C ) ;  t h e  3H c o n c e n t r a t i o n  decreased from 35% t h e  

7 

prev ious  q u a r t e r  t o  30% o f  t h e  CG t h i s  q u a r t e r ,  MP personnel  w i l l  a t tempt  t o  

repair t h e  XO-2 c o o l i n g  system a g a i n  d u r i n g  t h e  shutdown from A p r i l . t o  June. 
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3.1.1.5 JF-Raffinate P rocess  Wastes, TA-31-35Z 
F l u o r i d e  and n i t r a t e  c o n c e n t r a t i o n s  i n  t h e  TA-21-257 e f f l u e n t s  have 

remained h igh  aga in  t h i s  q u a r t e r  due t o  t h e  voluminous q u a n t i t i e s  o f  r i n s e  

water necessa ry  t o  f l u s h  t h e  HF-raf f ina te  process  l i n e s  from DP West. The 

r i n s i n g ,  which d i s c h a r g e s  t o  t h e  raw waste s t o r a g e  t a n k s ,  i s  necessa ry  
because o f  t h e  s e v e r e  s c a l i n g  p r o p e r t i e s  o f  t h i s  H F - r a f f i n a t e  w a s t e ,  
T rans fe r  o f  these wastes t o  TA-21-257 P l a n t  by t r a c t o r  and t r a i l e r  w i l l  beg in  
soon. 

3.1 1.6 J a n i t a r v  Wastes. TA -5cLJ 
* 

After t h e  s e p t i c  t a k d t i l e  d r a i n  f i e l d  sewage system f o r  TA-50-1 

plugged, temporary re l ie f  was provided by t h e  a d d i t i o n  o f  a g r a v e l  f i l l e d  

s h a f t  a t  the  end o f  one o f  t h e  abso rp t ion  lines, T h i s  shaf t  i s  expected t o  

beg in  overflowing wi th in  t h e  next  year .  A permanent s o l u t i o n ,  i n s t a l l a t i o n  

of a l i f t  s t a t i o n  t o  t r a n s f e r  t he  wastes t o  a Pecos Dr ive  sewer, has  been 

inc luded  i n  t h e  FY-81 l i n e  item project f o r  l i q u i d  waste t r ea tmen t  p l a n t  

improvements. 

> 

1 

5 

3.1.187 Jlazardous Subs tances .  C l e a n  Wat er Act 

I n  August, EPA publ i shed  r e g u l a t i o n s  which became e f f e c t i v e  28 

September 1979 concern ing  discharges o f  hazardous subs t ances  under s e c t i o n  
311(b ) (2 ) (A)  of t h e  Clean Water Act. The r e g u l a t i o n s  list some 300 hazardous 

subs t ances  and r e p o r t a b l e  q u a n t i t i e s  ( R Q )  , R Q  range  from 1 l b  f o r  compounds 
l i k e  mercur ic  cyanide  t o  5000 l b s  f o r  compounds l i k e  maleic acid. Each time 

a RQ is discharged through a s p i l l  o r  some o t h e r  occur rence  i n  any 24-hour 

per iod  and is n o t  a u t h o r i z e d  by o u r  NPDES pe rmi t ,  LASL is r e q u i r e d  t o  r e p o r t  

i t  pursuant t o  33 CFR 153.203. 

3.1.1.8 Piah Flows a t  TA-50 

' S e v e r a l  i n c i d e n t s  d u r i n g  t h i s  q u a r t e r  r e s u l t e d  i n  ' s i g n i f i c a n t  
a d d i t i o n a l  i n f l u e n t  f low t o  t h e  TA-50 t r ea tmen t  p l a n t .  These inc luded  
equipment f a i l u r e  a t  SM-29, and coo l ing  water from new equipment a t  Ta-48 and 
SM-40 be ing  i n a d v e r t e n t l y  rou ted  t o  t h e  radwaste sewer. 

I 



A memo i s  be ing  prepared which w i l l  .remind t h e  ENG-4 c o o r d i n a t o r s  t o  

check p r i n t s  c a r e f u l l y  so a s  n o t  t o  mis takenly  add uncontaminated water t o  
t h e  radwaste sys t em,  All s i n k s  and f l o o r  d r a i n s  a t  LASL w i l l  be labeled t o  
prevent  such  mistakes. The new c o l l e c t i o n  sys tem w i l l  be  provided w i t h  flow 
meters a t  each s i t e  and w i l l  have a data a c q u i s i t i o n  computer which can  be  

used t o  s p o t  h igh  flows more quickly.  

3 .1 .2  S t a t u s  o f  t h e  Rad ioac t ive  J , iau id  Waste C o l l e c t i o n  SY stem 

JmDrovements (RLWCSI 1 
T i t l e  I1 d e s i g n  documents were reviewed by LASL i n  February. The 

I 

c o n s u l t i n g  eng inee r  is p r e s e n t l y  completing c o n t r a c t  documents. 

Group H-7 h a s  r eques t ed  t h e  eng inee r ing  p r o j e c t  manager t o  e v a l u a t e  
a n  a l t e r n a t i v e  method f o r  handl ing  t h e  expected small volumes from TA-35 .  

Group H-7 has  r eques t ed  t h a t  $50K b e  au tho r i zed  f o r  decontamination 

and removal of some abandoned radwaste fac i l i t i es  a t  TA-35. This was done i n  

o r d e r  t o  take advantage o f  t h e  presence  o f  t he  D&R crews working i n  Bldg, 
TSL-7. This work is expected t o  commence i n  June and last f o r  approximately 

one month. 

3.1.3 C o l l e c t i o n  S t a  t i o n s  f o r  L ia  u i d  Radioac t ive  Wastes 

3.18381 TA-3 Omeaa S i t e  

A t o t a l  volume of 11,000 L o f  wastes was t r a n s f e r r e d  from TA-2 t o  
TA-50 dur ing  t h i s  q u a r t e r .  

3.1.3.2 TA-3 Maiq T e c h n i c a l  Area 
A t o t a l  o f  2 , 0 0 0  L o f  m i s c e l l a n e o u s  wastes, m o s t l y  ammonium 

b i f l u o r i d e  (ABF) from c o o l i n g  system c l e a n i n g  o p e r a t i o n s ,  was treated d u r i n g  

t h i s  per iod .  

38183.3 TA-43 Health Research Labora to ry  ( H R 1 . 1  
I 

No e x c e s s i v e  r a d i o a c t i v i t y  was found i n  t h e  composite samples 

c o l l e c t e d  by H - 7  p e r s o n n e l  from t h e  i n d u s t r i a l  waste sump a t  TA-43. 

Misce l laneous  wastes t o t a l i n g  590 L were t r a n s f e r r e d  from TA-43 t o .  TA-21-257 

dur ing  t h i s  q u a r t e r .  
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3.1.3.4 TA-51 Meson Phvs icg  

Because o f  cont inued  l e a k s  i n  t h e .  XO-2 coo l ing  loop  a t  TA-53, 
approximately 1,000,000 L o f  waste water con ta in ing  about  10 C i  o f  H were 
t r a n s f e r r e d  from t h e  waste t a n k s  i n  t h e  exper imenta l  area t o  t he  sewage 
l agoons  a t  TA-53 between January  1 and March 31, 1980. No waste was 

t r a n s f e r r e d  from Nuclear Chemistry o r  Weapons Neutron Research ( W N R )  t o  

3 

TA-50-1 du r ing  t h i s  q u a r t e r  and no 'H c o n t a i n i n g  water was evaporated t o  t h e  

stack a t  TA-53. 

i 

3.1.4 Treatment of L iau id  Ra d i o a c t i v e  Wastes 

3.1.4.1 Contaminated L i a u i d  Waste Treatment P l a n t ,  TA-50 ' 

Due t o  a v a r i e t y  o f  c a u s e s  i n c l u d i n g  t h e  acid p rocess  waste from 
TA-55 and h ighe r  t han  normal i n f l u e n t  f lows  and chelates i n  t h e  i n f l u e n t ,  t h e  

s t ron t ium removal has been poore r  than normal t h i s  q u a r t e r  a t  TA-50, Seve ra l  
changes are be ing  made which should r e s u l t  i n  Fmproved s t ron t ium removal. 
N e w  r e s i n  has  been purchased and w i l l  r e p l a c e  t h e  o l d  r e s i n  p r e s e n t l y  i n  t h e  

columns as  soon a s  o p e r a t i o n s  and personnel  a v a i l a b i l i t y  w i l l  a l low,  The 

amount of lime used i n  the  p l a n t  w i l l  be decreased c o n s i s t e n t  w i t h  acceptable 

I 

plutonium and americim discharge l e v e l s .  
I 

The s p e c i f i c a t i o n s  f o r  t he  replacement l i q u i d  CO s t o r a g e  t ank  a t  

TA-50 have been w r i t t e n  by H-7 personnel  and reviewed by CMB. B i d s  were 

sol ic i ted from 15 d i f f e r e n t  vendors and are due n e x t  q u a r t e r .  

2 

3.1.4.2 s t a t u s  of t h e  U~s t r ad inq  of t h e  J n d u s t r i a l  J . i au id  Waste 

Jrea tment p l a n t  9 
Personnel  from t h e  Ralph M. Parsons  Company v i s i t e d  LASL i n  March 

f o r  c o n t r a c t  n e g o t i a t i o n s  and have resubmi t ted  a r e v i s e d  fee proposal t o  DOE, 

which is c l o s e r  t o  t h e  LASL estimates, 
WX-4 h a s  submitted an a p p l i c a t i o n  t o  t h e  Federa l  Bu i ld ings  S o l a r  

Program seek ing  supplemental  funding for t h e  s o l a r  c o l l e c t o r s  which w i l l  b e  

used as a heat sou rce  f o r  the  small wiped f i l m  evapora tor .  
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3. 1.4'3 Radioac t ive  J , i a u i d  Waste $ o l a r  EvaDoratioq Bond2 

H-7 h a s  continued t o  o p e r a t e  t h e  p i l o t  evapora t ion  pond. 

LASL h a s  been informed t h a t  t h e  FY-80 PE&D funding w i l l  not be 
approved. However, t h e  p r o j e c t  w i l l  remain on LASL's FY-82 c o n s t r u c t i o n  
funding list . 
3.1'484 P i s c h a r s e  L e v e l s  m - 5 0 )  

A c t i v i t i e s  and mineral c o n c e n t r a t i o n s  averaged: 
239Pu 481 x p c i / L  

238Pu 8.1 X p c i / L  

' 9 ~ r  9.6 x 10 '4pCi/L.  
9 ' ~ r  5.0 x 10'' p C i / L  

241h 1.1 ,.,ci/L 

F- 2.0 mg/L 

N03-N 318 mg/L 

Total S o l i d s  1874 mg/L 

(See Table  381 and Figure 3.1).  

3.1.4.5 contaminated  L i a u i d  Waste Treatment p l a n t ,  TA-31-757 

S i n c e  t h e  over f low l i n e  a t  t h e  DP-223 pump s t a t i o n  has  been plugged, 
t h e  pumps i n  t h e  s ta t ion  have been s u b j e c t  t o  f lood ing  i n  case o f  an extended 
out.age due t o  a power or pump f a i l u r e .  Th i s  s t a t i o n  serves DP East and will 
s e r v e  t h e  T r i t i u m  Systems Test Assembly (TSTA) p r o j e c t ,  CMB expense funds  

w i l l  be used t o  i n s t a l l  an over f low l i n e  l e a d i n g  t o  two 3,000 gal  t a n k s  
conta ined  i n  a d iked  area qurfaced  wi th  a s p h a l t .  Cons t ruc t ion  should begin  

soon, as t h e  eng inee r ing  d e s i g n  has been completed f o r  s e v e r a l  months, and 

t h e  t anks  are a v a i l a b l e  w i t h i n  LASL. 

The f i re  hose used t o  t ransport  t h e  contaminated cement p a s t e  from 
t h e  pug mill t o  t h e  waste d i s p o s a l  are,a (Area T )  h a s  been placed i n s i d e  o f  a 

f i b e r g l a s s  p ipe ,  T h i s  w i l l  p rovide  secondary containment should t h e  f i r e  
hose l e a k .  

3.1.4.6 Volume Trea ted  a t  TA -71 -357 

During t h i s  q u a r t e r ,  t h e  fo l lowing  wastes were t r e a t e d  a t  Bldg. 257: 
481 x 10 L of i n d u s t r i a l  waste. 5 
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Table 3.1 Miscellaneous Data, TA-50, WM-Site 

6 
6 

I n f l u e n t  Waste Flow, SewersC.....,,,..,,C,.,....~ 14.2 x 10 L 

Wastes Trea ted  by Ion Ekchange......,........,... 15.5 x 10 L 

Batch Wastes Trea ted :  
Omega s p e n t  regenerant................ 11,000 L 

Plating and c l ean ing  solutions...,.... 775 L 

 miscellaneous.........,^,.,..,‘..,.... 1,200 L 

B-YWastes: 

S o l i d s  t o  

From Wing 9 ,  CMB Building........,..., 95,000 L 

Disposal a t  Mesita d e l  Buey: 

Sludge from vacuum f l l t r a t i o n . , . l 7 9  s teel  215 L drums 
Cement p a s t e  from drum tumbling. 47 s t e e l  215 L drums 
Cement p a s t e  from drum tumbling. 45 s teel  215 L drums 

Table  3 e 2 Misce l laneous  Data, TA-2 1-257, DPW 

I n f l u e n t  Waste now, Sewers.. ..................... 4.3 x lo5 L 

Waste Treated........, ............................ 3 < 9  x lo5 L 
Wastes t o  Jon-Ret S h a f t s  2 Disposal i n  TA-21 P i t s :  m1 

Treated  s t r i p  0 1,900 L 
P l a n t  s l u d g e  8,000 L O L  
Misc e l  1 aneous 100 L 5,200 L3 
Water 120 L 600 L 

TA-21 Sha f t  Volume U ~ e d . . . . . ~ . . . . . , ~ . . . . ~ , . . . . . , . ~  

TA-21 CMP Volume Used. ............................ 10,000 L 
1,0,500 L 

........................... 
'CMP - cor ruga ted  metal p i p e  
LNon-Ret - n o n r e t r i e v a b l e ;  s h a f t s  d r i l l e d  i n  t u f f  
34700 L ABF from Ta-21-150 cleaning operat ion 
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VOLUMES OF WASTE TREATED CHEMICALLY 

0 TA Sa-1 t 
TA 21-257 

53 

4a 

33 

2a 

16 

9 

0 

74 15 78 77 70 ' 78 a+ 
I 

Y E A R S  

Figure  3.1 Volumes of Waste Treated Chemically 
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TA 21-29 
Ir(RuENT 

VARI AT I ON I N  PLUTON I UM CONCENTRAT I ON 
A N N U A L A V E R A C E S 1E8-1988 

FIJ ( WIW C i  / m l  ) 
1E-1 

- 
3 -  - 

TA 21-257 
EFFulMT 

1E-5 

3 
.-.-. 1.1 *-*7 .-e- 

1E-7 / 

- i 3 -  

1E-O I I I I I I I I I I I I I 

F igure 3.2 V a r i a t i o n  i n  Plutonium Concentrat ion 

per Year 1966-1980. 
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4 

3.1.4.7 P i s c h a r n e  J , e v e l s  (TA-21-257) 

R a d i o a c t i v i t y  and minera l  c o n s t i t u e n t s  o f  p l a n t  e f f l u e n t s  averaged: 

F- 166 mg/L 
N03-N 608 mg/L 

TOTAL SOLIDS 7 ,828  mg/L 

(See Table 382 and Figure  3 .1 ) .  

3.1.4.8 Tot a1 Radioa c t i v e  L iau id  Was t e  Volumes and P l u t o n i  um Content 
Raw waste f lows  r ece ived  a t  TA-50 decreased from 12.0 x 10 L i n  t h e  

f o u r t h  q u a r t e r  o f  CY-79 t o  14.2 x lo6 L i n  t h e  P a s t  q u a r t e r ;  t h e  flows a t  
TA-21-257 t h i s  q u a r t e r  decreased from t h e  3.1 x 10 L r ece ived  i n  t h e  t h i r d  

q u a r t e r  o f  CY-79 t o  4.3 x lo5 L8 Plutonium c o n c e n t r a t i o n s  i n  t h e  i n f l u e n t s  

and  e f f l u e n t s  a t  t h e  DP-257 p l a n t  decreased w h i l e  t h e  p l u t o n i u m  

c o n c e n t r a t i o n s  i n  t h e  i n f l u e n t s  and e f f l u e n t s  a t  t h e  TA-50 p l a n t  i nc reased  
a l though  t h e  e f f l u e n t ' s  plutonium decreased  when compared wi th  t h e  p rev ious  

q u a r t e r .  

6 

5 

381.5 A n a l v t i c a l  Labora torv  S e c t i o n  A c t i v i t i e s  

3.1.5.1 Jadiochemical Analvses 

The rad iochemica l  a n a l y s e s  of t h e  l iqu id-was te  . t r e a t m e n t  p l a n t  
samples i n d i c a t e  t h a t  t h e  ave rage  239Pu p l a n t  e f f l u e n t  was 84% for TA-50 and 

61% for TA-21-257 of t h e  t o t a l  plutonium found in t h e  e f f l u e n t  samples. 
The t o t a l  plutonium c o n c e n t r a t i o n s  i n  t h e  treated waste samples from both  
t r ea tmen t  p l a n t s  were well below t h e  DOEMC-0524 CG v a l u e  f o r  2 3 9 ~ u  i n  

uncon t ro l l ed  areas ( less t h a n  1% of t h e  C G ) ,  

Compared w i t h  t he  DOEMC-0524 C G  f o r  "Sr i n  uncon t ro l l ed  areas, t h e  

ave rage  e f f l u e n t  c o n c e n t r a t i o n  was 165% a t  TA-50 and 18% a t  t h e  

TA-21-257 t r e a t m e n t  p l a n t s .  The weekly composite e f f l u e n t  samples a t  t h e  

TA-50 p l a n t  v a r i e d  from 76% o f  t h e  CG for "Sr t o  210%. 
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The average  137Cs c o n c e n t r a t i o n s  i n  t h e  e f f l u e n t s  a t  TA-50 and 

TA-21-257 were 11% and 28, r e s p e c t i v e l y ,  o f  t h e  DOEMC-0524 CG for  '37Cs  i n  
.uncont ro l led  areas. 

The average 241Am c o n c e n t r a t i o n s  i n  t h e  treated waste samples  from 
TA-50 and TA-21-257 were approximate ly  3% of t h e  DOEMC-0524 CG for 241Am i n  

uncon t ro l l ed  areas. 

I 

3.1.5.2 TA-5Q P l a n t  J f f l u e n t  Mineral =& Jrace Metal p n a l v s e s  

Although t h e  TA-50 p l a n t  i s  n o t  r e q u i r e d  t o  meet t h e  New Mexico 

Ground Water S tanda rds  f o r  discharge o f  t r e a t e d  waste, w e  have used t h e  

s t a n d a r d s  for water q u a l i t y  comparison purposes.  
and NH + I ,  t o t a l  

d i s s o l v e d  s o l i d s  and f l u o r i d e  c o n c e n t r a t i o n s  averaged 1700%, 187%, and 1172, 
r e s p e c t i v e l y ,  of t h e  Ground Water Standards .  

3 The t o t a l  n i t r o g e n  ( ana lyzed  as  NO3-, NO2-, 

I 

The average  c o n c e n t r a t i o n s  of c h l o r i d e ,  copper , cyanide  , cadmium, 

chromium, lead, mercury,  and z i n c  were a l l  less  than  t h e  S tandards .  The 

t o t a l  chromium c o n c e n t r a t i o n  exceeded the  Standard on two occas ions ,  r each ing  
114% o f  t h e  Standard.  The mercury c o n c e n t r a t i o n  exceeded t h e  Standard on 

three occas ions  r each ing  175% o f  Standard.  The a r s e n i c  and selenium 

c o n c e n t r a t i o n s  i n  t h e  treated waste monthly composite samples , averaged 1 % 
and 3 3 2 ,  r s s p e c t i v * l y ,  of t h e  Ground Water Standards.  

3.1.5.3 TA-31-757 P l a n t  J f f l u e n t  Mineral  and Trace Metal JLnalvses ~ 

The TA-21-257 t r e a t m e n t  p l a n t  i s  not  r e q u i r e d  t o  meet New Mexico 
Ground Water S tanda rds ,  

The f l u o r i d e  c o n c e n t r a t i o n  averaged 98 times t h e  New Mexico Ground 

NO2-, and NH I Y a t e r  Standards.  The to ta l  n i t r o g e n  (ana lyzed  as NO 

averaged 64 times t h e  Ground Water Standard .  The t o t a l  d i s so lved  s o l i d s ,  

cadmium, and t o t a l  chromium averaged 7835, 2308, and 2608, r e s p e c t i v e l y ,  of 

the  S tanda rds ,  

3- 3 

The average  c o n c e n t r a t i o n s  o f  c h l o r i d e ,  copper ,  mercury, z i n c  , and 
lead were a l l  less than  t h e  S tandards ,  
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3.1.6 Cross-Connection Con t ro l  Proaraq  

3.1.6.1 Survev and FundinA S t a t u s  

F i e l d  i n v e s t i g a t i o n  o f  TA-35-26 water s y s t e m  was c o m p l e t e d .  
Dra f t ing  o f  a complete "bl3.f 1 1 ~ ' '  3f' Ti!-3-%3 ',3 i n  p*og:r+ss which w i l l  

f a c i l i t a t e  t h e  drawing o f  p l a n s  t o  provide  a s a t i s f a c t o r y  water system, 
Design work on Wing 2 o f  TA-3-29 was completed, This work was t o  be 

GPP funded. The s t a t u s  o f  f u r t h e r  remedial  work wi th in  TA-3-29 is  u n c e r t a i n  
a t  t h i s  time, The s t a t u s  o f  Bldg. 3-19 i s  t h a t  Wings 1 and 5 are 

s a t i s f a c t o r y .  The o t h e r  wings ( w i t h  t h e  excep t ion  o f  t h e  Admin i s t r a t ive  
Wing) s t i l l  have water l i n e s  which l e a v e s  workers p o t e n t i a l l y  exposed v i a  an  
o r a l  i n g e s t i o n  r o u t e  t o  chemica ls  handled i n  t h e  l a b o r a t o r i e s .  

3.1.6'2 Cons t ruc t ioq  f l o d i f i c a t i o n  S t a t u s  

'ullork was e s s e n t i a l l y  completed i n  TA-43-1 t o  provide  s e p a r a t e  
p o t a b l e  and i n d u s t r i a l  water systems w i t h i n  t h e  b u i l d i n g .  A s  p a r t  o f  t h i s  

work, s e v e r a l  redundant backflow t p r e v e n t e r s  were removed. 
- 

3.1.6.3 Water Q u a l i t v  ComDlaints 

A water q u a l i t y  compla in t  was rece ived  du r ing  t h e  q u a r t e r  from 
TA-3-40. An employee alleged t h a t  he had become ill a f t e r  d r i n k i n g  water  

from a newly i n s t a l l e d  water c o o l e r .  Because no o t h e r  employees became ill 

and no c o l i f o r m s  were detected,  t h i s  leads t o  t h e  conc lus ion  t h a t  t h e  water 

foun ta in  was n o t  the  cause  o f  t h e  stomach upse t .  

3.1-7 -Environmental Proaram A c t i v i t i e s  

3.1.7.1 Clean Water 

Monitoring a c t i v i t i e s  r e l a t i n g  t o  ou r  NPDES permi t  cont inued  a s  

r e q u i r e d .  Compilation o f  t he  CY-1980 F i r s t  Quarter r e p o r t  is scheduled f o r  
completion on 24  A p r i l  1980. P re l imina ry  r e p o r t s  i n d i c a t e  t h e  summary o f  
noncompliance f a c t o r s  f o r  t h e  10 domestic waste d i s c h a r g e s  i s  as fo l lows:  

parameter .FAX rn RH F e c a l  Coliform BQQ 
Number o f  
Exceptsons 38 6 10 9 1 
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The Zia Company h a s  implemented t h e  H-7 recommendation t o  i n c r e a s e  

? - ? ~ , i > i : y  ~f il;s i z i i t 2 - i i 3  n: t , i : ibi?s  a i d  Ln:>lli,le influo~t s m p l i n g  a s  

4-311 as e f f l u e n t  monitoring. An improved monitoring program w i l l  i n c r e a s e  
t h e  p l s n t  o p s r a t o ? ' s  a b i l i t y  t o  de te rmine  treatment e f f i c i e n c y  and t o  
i d e n t i f y  causes  o f  p l a n t  upse t s .  

Approximately 178 a n a l y s e s  and 752 f low measurements were performed 

by t h e  Zia Company i n  suppor t  o f  t h e  NPDES program (domestic waste). 

P re l imina ry  r e p o r t s  i n d i c a t e  t h e  summary o f  noncompliance f a c t o r s  
for t h e  105 i n d u s t r i a l  waste dj.scharges is as  fo l lows:  

I! 

parameter RH E"$ E& !a I;Qp E 
e 

Number o f  c 

0 

Exceptions 15 5 3 4  3 5  

Approximately 385 a n a l y s e s  and 83 flow measurements were performed by Group 

H-7 i n  suppor t  of t h e  NPDES program ( i n d u s t r i a l  waste). 
I 

The a b a t e m e n t  p r o j e c t  a t  TA-21-9 h a s  b e e n  c o m p l e t e d  and t h e  

d i s c h a r g e  e l imina ted ,  
The TA-16-300 l i n e  h a s  been s e l e c t e d  as a t e s t  case f o r  t h e  des ign  

o f  the proposed n igh  e x p l o s i v e  (HE)  waste d i s p o s a l  system, I f  s u c c e s s f u l ,  

t h i s  des ign  w i l l  be used for a l l  o t h e r  HE waste d i s p o s a l  systems. 
I 

Progress  f o r  c o r r e c t i o n  a t  t h e  T Z - 3  steam p l a n t  d i s c h a r g e s  h a s  been 
delayed due t o  inclement weather and t h e  i n a b i l i t y  t o  s e c u r e  a l l  necessary 
ma te r i a l s  f rom o u t s i d e  s u p p l i e r s .  Excavation work h a s  s t a r t e d  w i t h  
completion scheduled f o r  May 1980. 

No e f f l u e n t  f lows were observed a t  t h e  NPDES Fenton H i l l  s i t e  t h i s  
q u a r t e r  , 

I 
3.1.7.2 S a f e  Dr inkinq  Yater && (SDWA) . 

The County c o n t i n u e s  t o  ana lyze  samples t o  a s s u r e  compliance wi th  

t h e  mic rob io log ica l  r equ i r emen t s  of t h e  SDWA. H-7, w i th  t h e  concurrence  o f  

DOE, h a s  sugges ted  t h a t  t h e  Zia Company assume r e s p o n s i b i l i t y  f o r  t h e  
mic rob io log ica l  sampling and t e s t i n g  program wi th  respect t o  t h e  SDWA. A 

p o s i t i v e  v e r b a l  response h a s  been rece ived  from t h e  Zia company; however, 

t h e  program h a s  n o t  been e s t a b l i s h e d  as ye t .  I 
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3.2 ENVIRONMENTAL SURVEILLANCE - H-8 

3,2,1 Jnvironmental  P r o t e c t i o n  A c t i v i t i e s  

3.2.1.1 Environmental Assessment 

The f i n a l  Environmental Impact Statement (EIS) fo r  LASL has  been 
approved by  the  FPA and can be used  f o r  c i t a t i o n  purposes i n  environmental 

documentation (DOE/EIS-0018, Dec. 1979). 
Four major i t e m s  were passed through t h e  Labora tory  Environmental 

Review Committee (LERC) :  an  Environmental Assessment (EA) f o r  t h e  New 

Detonator F a c i l i t y ,  an  EA f o r  t h e  Target F a b r i c a t i o n  F a c i l i t y ,  an EA f o r  t h e  

L a s e r  E x p e r i m e n t a l  S u p p o r t  L a b o r a t o r y ,  and  a r e v i s i o n  t o  Appendix H 

(Environmental Ana lys i s  o f  t h e  Fenton H i l l  HDR Geothermal Test S i t e )  i n  t he  

Memorandum o f  Understanding between DOE/LASL and t h e  U.S, Fores t  Se rv ice  
(USFS) , 

A p r e s e n t a t i o n  on t h e  Na t iona l  Environmental P r o t e c t i o n  Act (NEPA) 

compliance was made a t  t h e  ALO Con t rac to r s  S a f e t y  meeting h e l d  January 24 ,  
1980. Items d i scussed  were t h e  r a m i f i c a t i o n s  of t h e  DOE compliance t o  t h e  

new C o u n c i l  on  E n v i r o n m e n t a l  Q u a l i t y  ( C E Q )  r e g u l a t i o n s  i n  r e spec t  t o  
p r e p a r a t i o n  o f  environmental  d o c m e n t a t i o n ,  Informat ion  from t h i s  meeting 

and  s u b s e q u e n t  d i s c u s s i o n s  w i t h  LASL e n g i n e e r i n g  h a v e  r e s u l t e d  i n  a 

s t reaml ined  procedure a t  LASL f o r  t h e  implementation o f  NEPA, A detai led 

d i s c u s s i o n  o f  t h i s  procedure w i l l  be inc luded  i n  t h e  LASL Health, S a f e t y  and , 

Environment Manual, Chapter 1 ,  under NEPA compliance. 

I 

3.2.1.2 Jnn inee r inn .  0 u a l i t v  Assurance. and Archeology 

E igh t  p r o j e c t s  and 400 Zia work o r d e r s  were reviewed and a p p r o p r i a t e  
recomme’ndations made. Reviews c o n s i s t e d  o f  examining T i t l e  I eng inee r ing  

drawings and s p e c i f i c a t i o n s ,  a t t e n d i n g  T i t l e  I1 review meet ings  t o  provide  

H-8’s i n p u t  i n t o  f i n a l  d rawings ,  and su rvey ing  proposed c o n s t r u c t i o n  s i t e s  

f o r  p o s s i b l o  environmental  problems: Archeological c o n s u l t a t i o n  s e r v i c e s  

w c e  proirided t o  “,he k g i n g e r i n g  Department on s e v e r a l  p r o j e c t s ,  i n c l u d i n g  
TA-54 road improvements and expansion p l ans  a t  LAMPF. 

I 
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3.2,2 Environmental S u r v e i l l a n c e  

0 

I 

I 
3'2.2.1 A t m O S D h e r i C  R a d i o a c t i v i t v  

Summaries o f  a i r  sampling r e s u l t s  f o r  r a d i o a c t i v i t y  dur ing  1979 a r e  
i n  Table 3.3. During- 1979, no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  was 

observed between t h e  atmospheric c o n c e n t r a t i o n s  o f  g r o s s  a lpha,  g r o s s  beta ,  

americium, plutonium, and u r a n i m  seasu red  a t  sampling l o c a t i o n s  a long  t h e  

Laboratory perimeter and those  measured i n  d i s t a n t  areas. T h i s  i n d i c a t e s  
Laboratory c o n t r i b u t i o n s  t o  c o n c e n t r a t i o n s  o f  these contaminaiits were less 
t h a n  l o c a l  v a r i a b i l i t y  i n  background  l e v e l s ,  T r i t i a t e d  water v a p o r  

c o n c e n t r a t i o n s  a t  f o u r  o n s i t e  s t a t i o n s  were 5 t o  15 times h ighe r  t h a n  

r e g i o n a l  background l e v e l s  and are a t t r i b u t a b l e  t o  LASL o p e r a t i o n s .  

The re  w a s  a v e r y  s l i g h t  i n c r e a s e  i n  l o n g - l i v e d  g r o s s - b e t a  

c o n c e n t r a t i o n s  (see Fig,  3 -3 )  dur ing  t h e  sp r ing .  T h i s  e l e v a t e d  a c t i v i t y  i s  
I 

t y p i c a l  o f  t h a t  observed d u r i n g  most s p r i n g s ;  mixing o f  t he  s t r a t o s p h e r e  w i t h  

t h e  t roposphere  causes  inc reased  f a l l o u t  o f  r a d i o a c t i v e  p a r t i c u l a t e s .  
Data p l o t t e d  i n  F ig ,  3.3 a l s o  show t h a t  there were no s i g n i f i c a n t  

d i f f e r e n c e s  i n  atmospheric g ross -be ta  c o n c e n t r a t i o n s  among t h e  r e g i o n a l ,  
perimeter, and o n s i t e  sampling s t a t i o n s  t h i s  y e a r ,  There have been no 
s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  ove r  t h e  p a s t  seven y e a r s ,  T h i s  

i n d i c a t e s  t h a t  Laboratory o p e r a t i o n s  have n e g l i g i b l e  i n f l u e n c e  on t h e  ambient 

'atmospheric r a d i o a c t i v i t y  i n  t h e  Los Alamos v i c i n i t y  and suggests t h a t  t h i s  

r a d i o a c t i v i t y  o r i g i n a t e s  from widespread sources - - f a l lou t  from n u c l e a r  t e s t  

d e t o n a t i o n s  and n a t u r a l l y  o c c u r r i n g  materials-and n o t  from a l o c a l i z e d  

source  such  as  t h e  Laboratory.  
T r i t i u m  

Atmospheric t r i t i a t e d  water c o n c e n t r a t i o n s  f o r  each s t a t i o n  f o r  1979 
are p l o t t e d  i n  F ig ,  3 .4 .  

( S t a t i o n  24 )  is a t t r i b u t a b l e  t o  tritium stack e f f l u e n t s  from the  s i t e .  A 
t o t a l  o f  10,470 C i  o f  tritium was released from TA-33 dur ing  the y e a r ,  and 
was t h e  h ighes t  amount from any t e c h n i c a l  a r e a  a t  LASL. The r e l a t i v e l y  

The h i g h e s t  annual  mean o f  4 0 ( i 4 2 )  p C i / m  3 a t  TA-33 

h ighe r  c o n c e n t r a t i o n s  a t  TA-54 ( S t a t i o n  22) r e su l t  from e v a p o t r a n s p i r a t i o n  o f  
bur ied  tritium contaminated wastes a t  t h i s  s i t e .  -Also ,  tritium e f f l u e n t s  
from s t a c k s  n e a r  sampling s t a t i o n s  a t  TA-52 ( S t a t i o n  19)  and TA-39 ( S t a t i o n  

25) caused t h e i r  annual means t o  be  r e l a t i v e l y  h i g h e r  than  o t h e r  s t a t i o n s .  
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Table 3 . 3  

Analysis 

Gross alpha 

Gross beta 

Tritiated 
Water vapor 

='Pu 

nsPu 

"'Am 

Total 
Uranium 

Summary of  Annual Atmospheric Rad ioac t iv i ty  Monitoring f o r  1979 

Composite 
Group 

Regional 
Perimeter 
Onsite 

Regional 
Perimeter 
Onsite 

Regional 
Perimeter 
Onsite 

Regional 
Perimeter 
Onsite 

Regional 
Perimeter 
Onsite 

Region a1 
Perimeter 
Onsite 

Regional 
Perimeter 
Onsite 

Units 
Maximum 
Observed 

Minimum 
Observed 

Annual 
Mean 

Mean As 
'3 CG 

lo-'' pCi/mL 
lo-'' pCi/mI 
10 -I6 p C i/m I 

lO-"pCi/mt 
lO-''pCi/mL 

pCi/ml. 

10- " p C i/m 1 
lo-" pCilm1 
10- " &/m L 

10- " p Ci/m L 
lo-" pCi/mL 

pCi/mL 

lo-" p C i/m L 
pCi/mI 

lo-'' pCi/ml 

lo-'' pCi/mI 
10"' pCi/mL 

pCi/mL 

Pdm8 
pg/m" 
pg/m' 

5.9 f 2.6 
7.4 f 3.2 
6.2 f 2.8 

132 f 34 
62 f 16 
58 f 14 

20 f 10 
65 f 22 

130 =t 40 

1.5 f 22 
1.6 f 2.9 
20 f 6.9 

25 f 4.8 

242 k 20 

-1.1 f 4.6 
1.2 f 6.8 
37 i 10 

116 f 18 
1 9 o i  3? 
251 f 55 

83 f 11 

0.3 f 0.2 
0.0 f 0.1 
0.0 f 0.0 

8.5 f 2.2 
0.0 i 0.1' 
0.0 0.1 

-1.4 f 1 
0.1 f 0.6 

-3.0 f 1.2 

-6.2 f 4.5 
-14 f 15 
- 8 f  5 

-0.9 f 1.8 
- 7 f  25 

-1.8 f 2.5 

- 6 f  10 
-4.6 f 5.2 
-5.1 f i.6 

15 f 1'7 

-1.6 f 18 
8 f  21 

1.4 f 1.5 
2.2 f 2.8 
2.3 f 2.7 

25 i I 7  
26 f 23 
29 5 26 

2.; f 8.7 
4.9 f 15 
12 f 42 

-2.6 f 3.2 
-2.3 i 2.9 
-2.1 f 3.6 

S f  15 
8.1 f 30 
8.3 f 33 

-3.1 f 4.7 
-1 i 2.6 

-0.1 f 9.4 

62 f '75 
54 f 73 
50 i 64 

I 

1.3. 
3.7 
0.1 

I 

0.03 
0.03 
0.000; 

0.001 
0.002 
0.0002 

0.0 . 
0.0 
0.0 

0.006 
0.013 
O.OOO1 

0.0 
0.0 
0.0 

O.OOO7 
0.0006 
0.00002 
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Chinese Nuclear AtmosDheric T e s t s  
A. 26 June 1973 2-3 MT 
0. 17 June 1974 0.2-1 MT 
C. 26 September 1976 0.2 MT 
0. 17 November 1976 4 MT 
E. 17 September 1977 0.02 MT 
F. 14 Morch 1978 0.02 MT 
G. 14 December 1978 0.02 MT 

1979 ' 
I 

Figure  3 . 3  Monthly Average Long-Lived Gross Beta A c t i v i t y  i n  Air, 

1973 to 1979, by Sampling S t a t i o n  Groups 
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B l u  t onium 

Only one s t a t i o n ,  TA-16, had a measurable 238Pu concen t r a t ion  ( i , e ,  , 
where t h e  measured v a l u e  was greater than  t h e  2 ameasurement  e r r o r ) ,  The 

annual 239Pu means were lower than  las t  y e a r ,  a l t hough  m a x i m u m  v a l u e s  a t  

s e v e r a l  s t a t i o n s  were s l i g h t l y  h i g h e r  t h a n  i n  1979 ,  The maximum 
c o n c e n t r a t i o n s  dur ing  t h e  first sampling period could be a t t r i b u t e d  t o  aging 
equipment i n  one wing o f  an  exper imenta l  b u i l d i n g  t h a t  handles  plutonium, 
however, t h e  f o u r t h  q u a r t e r  maxima occurred when releases from t h a t  f a c i l i t y  

were r e l a t i v e l y  low, The reg.C;onal, pe r ime te r ,  and o n s i t e  group 239Pu means 

a r e  s t a t i s t i c a l l y  i n d i s t i n g u i < q a b l e  from one another  , i n d i c a t i n g  Laboratory 

c o n t r i b u t i o n s  of 239Pu t o  theoa tmosphere  are n e g l i g i b l e ,  
I 

Uranium and Amer ic iuq  

The 1979 a tmospher ic  uranium c o n c e n t r a t i o n s  are summarized i n  T a b l e  

3.3. The uranium c o n c e n t r a t i o n s  are h e a v i l y  dependent on t h e  immediate 

environment of t h e  sampling s t a t i o n ,  Those s t a t i o n s  w i t h  h ighe r  annual 

ave rages  and maximums were a l l  l o c a t e d  i n  d u s t y  areas where h i s tor ica l ly  a 

higher  f i l t e r  d u s t  l oad ing  has  accounted f o r  c o l l e c t i o n  of more n a t u r a l  
u ran ium.  Annual s t a t i o n  a v e r a g e s  a r e  t y p i c a l  o f  r e g i o n a l  background  
atmospheric uranium c o n c e n t r a t i o n s .  There were no s t a t i s t i c a l l y  s i g n i f i c a n t  

( a t  a ?9% conf idence  l e v e l )  temporal o r  geograph ica l  d i f f e r e n c e s  among t h e  

r e g i o n a l  perimeter, and o n s i t e  s t a t i o n  groups.  
The 1979 a tmospher ic  americium c o n c e n t r a t i o n s  are a l s o  summarized i n  

was above t h e  

Only 0.019 U C i  o f  241Am was r e l e a s e d  t o  t h e  

Table 3.3. 
a n a l y t i c a l  d e t e c t i o n  l i m i t .  

atmosphere from LASL d u r i n g  1979. 

J u s t  one sample (37  +- 10 a C i / m 3  a t  Ta-54) 

3.2.2.2 L i a u i d  E f f l u e n t  Monitorinq 
R a d i o a c t i v i t y  i n  l i q u i d  e f f l u e n t  from H e a l t h  Research Labora tory  

( H R L )  i s  shown i n  Table 3.4. NO u n u s u a l  resul ts  were noted i n  t h e  sampling 

per iod  from October 29, 1979 t o  January  23, 1980, 
I 
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I 4 

Legend 

Each c i r c l e  I s  l o c o t e d  o t  o sampling s t a t i o n  
and i s  proport ional  t o  tr i t ium concentrotion. 

X - Represents 10 pCi/m’ 01 s t a t i o n  X 
Y 

0 - Represents 50 pCi/m’.ot s t a t i o n  Y 

Figure  3.4 Annual Mean Atmospheric T r i t i a t e d  Water Vapor Concent ra t ions  

on o r  Near t h e  LASL S i t e ,  

There was one sewage sample taken  i n  December 1979 from t h e  TA-21 

p l a n t  t h a t  was r e l a t i v e l y  h igh  i n  tritium. The sample tritium concen t r a t ion  

was 34,800 f pCi/L compared t o  an average  o f  1300 pCi/L for  TA-21 durir?g 
1979. This  h ighe r  tritium l e v e l  i n  t h e  sewage e f f l u e n t  was a t t r i b u t a b l e  t o  a 

l e a k i n g  hea t  exchanger i n  t h a t  f a c i l i t y .  
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A s e t  of  e a r l y  s p r i n g  samples was taken  from t h e  canyon below LAMPF. 
No change from previous These samples were analyzed for 3H,  7Be, and '22Na. 

d i s t r i b u t i o n  p a t t e r n s  was observed,  

3.2.2.3 Ai rborne E f f l u e n t  Monitor inq 
H-DO r e q u e s t e d  H - 8  t o  examine r e c e n t  s t a c k  e f f l u e n t  d a t a  t o  

de te rmine  i f  i t  could be  presented  more c l e a r l y  i n  g r a p h s  t h a n  i n  t a b l e s .  

H-DO management was p a r t i c u l a r l y  i n t e r e s t e d  i n  having unusual ly  h i g h  monthly 
releases h i g h l i g h t e d .  The g r a p h s  i n  Fig.  3.5 show s t a c k  e f f l u e n t  d a t a  f o r  

I 

s e v e r a l  f a c i l i t i e s  f o r  r a d i o n u c l i d e s  of i n t e re s t .  Any d a t a  t h a t  are  much 

greater than  a y-axis ( r a t i o  of annual  mean release t o  average annual mean 
release for 1977-1979) va lue  of 1.0 are e a s i l y  seen  and i n d i c a t e  a n  above 
normal release. Monthly d a t a  f o r  1980 are  m u l t i p l i e d  by 12  t o  ge t  annual  
e q u i v a l e n t  d a t a .  These graphs  w i l l  be  included i n  t h e  n e x t  s e v e r a l  q u a r t e r l y  

r e p o r t s  on a t r i a l  b a s i s ,  t o  see i f  t h e y  are more u s e f u l  t o  management t h a n  
t a b l e s .  

TA-5-66 (FE-15) 
U-258 

TA-3- 16 fE -  13) 
TH-2\4 

4.0 3.0 1 *.O 3.0 -1 

F i g .  3.5 Graphs o f  Stack Effluent Data i 
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CMR Bulldlng (Stock FE-14-45-46) 
YFP 

TA-35-86  (FE-6) 
H-3 

TA-5-29 (CMR Buildlng. Sfack FE-19) 
Pu-238-2J9 

20.0 1 t 

I I I , , , , , , , , , , , , , ,  1 
1977 1978 1979 I 1 2 5 4  56789101112 I 

1980 

*om Yonthly Doli t o r  I9W YlWlpR.4 0, I2 
le c . 1  luMl tprl .olnl  Ikto 

TA-21  (DP-Wdrl .  Bldg. 209. FE-10) 
H-3 

4.0 - - .  4.0 

3.0 1 

TA-48-  1 (FE- 1 1- 12- 15- 15- 16 -45 -46 )  
MFP 

4.0 . 

3.0 ‘1 
PDllO 01 

. A m 1  mm To Ar.rOg. For mm 1977-1979 R o l . o n  Annu01 :f, f- 
(1446 4 1 )  

0.0 

NOTE: Y a l h l y  Dolo tor 1-0 Ullllp1l.d 8, 12 
70 Gel A m r r l  Cwlrolmt Dolo. 

O‘O 1 

TA-53  (Main Stack, FE-3) 
C-11. N-13. 0-15. A r - 4 1  

4.0 . 

3.0 1 

1977 1978 1979 1 2 5 4 S 6 7 8 9101llZ~ 
1900 

NOTE: Monthly Dolo f o r  1980 Yulllplid By 12 
To b . 1  Arm01 CqUi.ol.nt Dolo. 

Fig .  3.5 Graphs of Stack Effluent Data Cont. 
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Table 3.4 Radioactivity i n  Liquid Effluent 
0 

I 

RADIOACTIVITY' I N  HRL L I O U I D  EFFLUENT 

ANALYSES' 
~~ 

VOLUME TRI T IUM 
(IO-' uCi / rn l )  

GROSS-8ETA ( i o '  GAL/WK) 
GROSS-ALPHA WEEK 

END I NG ( lo- '  .Ci/ml) (lo- '  ,Ci/rnl) - 
10.29.79 1.3 f 0.7 

1.5 f 0.7 
0.9 * 0.8 

0.9 f 0.6 
0.8 f 0.7 

1.4 f 0.9 
2.7 f 1.1 

6.1 f 0.9 
4.9 f 0.8 
5.1 f 1.0 
4.2 i 0.9 
15.6 f 1.8 
7.0 f 1.0 
9.4 f 1.1 

0.6 f 0.3 
0.2 0.3 
0.7 f 0.3 
0.1 f 0.3 
0.1 f 0.3 

1610 ; 5.0 " 
20.0 f 4.0 687 

700 2 0 0  3000 - 
(I- 125. SOL.) 

CGc 
(PO-2 10. SOL.) 

A AVERAGE RADIOACTIVITY BACKGROUND LEVELS OF LOS ALAMOS WATER SUPPLIES FOR 
GROSS-ALPHA. GROSS-BETA. AND TRITIUM ARE NEAR OR BELOW MINIMUM DETECTABLE 
L I M I  1s. 
B. ALL ANALYSES DONE ON WEEKLY. PROPORTIONAL. COMPOSITE SAMPLES. 

C. 
USED AT HRL. PARAPHRASING, "EFFLUENTS MAY BE DISCHARGED TO PUBLIC SANITARY 
SEWAGE SYSTEMS PROVIDED THE OUANTITY OF RADIOACTIVITY RELEASED I N  ANY ONE 

INSTALLATION WILL NOT RESULT IN EXCEEDING THE CG VALUE IN ANNEX A. TABLE /I. 
COLUMN 2. (CONCENTRATIONS WATER AND IN AN UNCONTROLLED AREA). 

MOST RESTRICTIVE CG VALUES FROM DOEM 0 5 2 4  (ANNEX A) OF THOSE RADIONUCL 

MONTH.IF DILUTED ey THE AVERAGE MONTHLY OUANTITY OF WATER RELEASED BY THE 

IDES 

3.2.2'4 E x t e r n a l  P e n e t r a t i n g  R a d i a t i o n  I 

I During t h i s  q u a r t e r ,  t h e  BRICKNET, which measures t h e  c o n t r i b u t i o n  
from LAMPF t o  t h e  exposure a t  t h e  Laboratory boundary n o r t h  of LAMPF, was 

r e v i s e d  t o  i n c l u d e  12 background s t a t i o n s  on t h e  n o r t h e r n  rim a t  t h e  upper 

end of Ancho Canyon i n s i d e  TA-49. This  change was accomplished by moving all 
t h e  s t a t i o n s  i n  BRICKNET e x c e p t  t h e  12 s t a t i o n s  a t  t h e  n o r t h  boundary t o  t h e  

TA-49 s i t e .  
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The ENVIRONET measures o n s i t e ,  pe r ime te r ,  and r e g i o n a l  doses  on a 
ca l enda r  q u a r t e r  cyc le .  The v a l u e s  recorded f o r  t h e  f irst  q u a r t e r  1980 are  

shown i n  Table 3.5. A comparison o f  t h e  first q u a r t e r  data  f o r  t h e  years 

1976 through 1980 is shown i n  T a b l e  3.6. 

I 

3.2.2.5 Water. S o i l  and Sediment Monitorinq 

The c o l l e c t i o n  o f  surface and ground water samples  from 75  s t a t i o n s  
completed the  first per iod  of 1980 water moni tor ing  e f f o r t .  The samples were 

submitted f o r  chemical and rad:<ochemical ana lyses .  Soil  and sediment samples 

are scheduled f o r  c o l l e c t i o n  i.:i A p r i l .  

The data compi l a t ionP  f o r  t h e  1979 Environmental S u r v e i l l a n c e  Report 

(ESR)  has  been completed. The data i n d i c a t e s  t h a t  t h e  on ly  detectable 

r a d i o a c t i v i t y  r e l a t e d  t o  t h e  Labora tory  o p e r a t i o n s  occur s  i n  canyons,  which 

have o r  are now r e c e i v i n g  treated r d i o a c t i v e  l i q u i d  wastes. Acid-Pueblo 
Canyon r ece ived  l i q u i d  wastes u n t i l  1964, The 1979 data i n d i c a t e s  some 
re suspens ion  o f  r a d i o a c t i v i t y  from sediments  i n t o  t h e  water (Table 3.7). 

DP-Los Alamos and Mortandad Canyon are now r e c e i v i n g  l i q u i d  wastes as  shown 
by r a d i o a c t i v i t y  i n  t h e  water. A l l  a n a l y s e s  were below c o n c e n t r a t i o n  gu ide  

!' 

Y 

i 

\ l e v e l s  (Table  3 .7) .  
Chemical q u a l i t y  o f  s u r f a c e  and ground water i n  1979 h a s  shown no 

s i g n i f i c a n t  change from t h a t  r e p o r t e d  i n  1978, The e f fec ts  o f  t h e  r e l e a s e  o f  

s a n i t a r y  e f f l u e n t s  i n  Acid-Pueblo and Sandia  Canyon and release o f  l i q u i d  

e f f l u e n t  f rom t h e  i n d u s t r i a l  t r e a t m e n t  p l a n t s  i n t o  DP-Los Alamos and  

Mortandad Canyon i s  shown by l e v e l s  of s u l f a t e ,  c h l o r i d e ,  n i t r a t e ,  and TDS i n  
t h e  water ( T a b l e  3.8). 

The q u a l i t y  of water from sources  i n  White Rock Canyon and ad jacen t  
t o  t h e  Fenton H i l l  S i t e  are grouped accord ing  t o  similar q u a l i t y  governed by  

type  of a q u i f e r .  The q u a l i t y  o f  water from these s o u r c e s  have shown no 
s i g n i f i c a n t  changes from p rev ious ly  r e p o r t e d  data ,  except f o r  ponds a t  Fenton 

H i l l . '  The ponds are used t o  s t o r e  water f o r  d r i l l i n g  o p e r a t i o n  and t o  f i l l  

t h e  loop  f o r  exper imenta l  purposes.  Q u a l i t y  change d u r i n g  1979 was an  
i n c r e a s e  i n  c o n c e n t r a t i o n s  of s u l f a t e .  
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Table 3.5 Dose Summary f o r  First Q u a r t e r  1980 

(mrem) 
Low Average High 

Perimeter 23.8 30.3 36 .O 
Regional 22.2 24.9 28.1 
Ons i t e  24.4 31.8 47.2 

I 

- 
I 

Table 3.6 Five-Year Comparison o f  First Q u a r t e r  1980 

TLD Data (mrem) 
1976 - 1977 1978 1979 1980 Average 

Perimeter 23.8 32.0 25.3 28.5 30.3 28 .O 
Regional 22.7 25.7 18.9 25.0 24.9 23.4 
Onsi t e  28.9 54.6 32.7 33.1 31.8 36.2 

\ 
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Table 3.7 Maximum R a d i o a c t i v i t y  i n  Surface and Groundwater Dur ing 1979 

LOCATION 

Uncontrol led Areas ( o f f - s i t e )  
Regional Surface Water (6) 

I 
J= 
W 
I 

Perimeter 
Five Stat ions (5)  
White Rock Canyon (23) - 

Contro l led Areas (On-Site) 
Noneff luent Release (10) 

E f f l u e n t  Re1 ease 
Acid-Pueblo (7) 
DP-Los Alarnos (8) 
Sandia (3) 
Mortandad (8) 

Water Supply 
Wells and G a l l e r  (17) 
D i s t r i b u t i o n  (!if 

CG f o r  Uncontro l led Area 

CG f o r  Contro l led Area 

EPA (Water Supply) 

119/1 
ro ta1 IO-% c i  /m l  - lo-($ t /m l  

- H3 I 37cs 23BP" -- . 239P" - 2 4 1 A ~  Gross Gross U 
Alpha Beta 

1.2 < 120 <0.02 t0.04 - 5.0 16 5.1 

0.8 t 60 <0.07 <0.08 - 5.8 8.9 14 

0.7 < l l O  ~ 0 . 2 6  t0.06 4.9 16 23 

3.3 < 100 <0.07 <0.08 - 2.3 16 

20 < 100 <0.05 0.50 - 2.6 97 
380 
26 7.5 27 0.07 t0.03 <0.11 t1 .5  

650 210 4.6 2.5 5.6 46 340 

11 <110 0.11 0.64 7.6 30 . 

0.8 t 1 0 0  t0 .04  tO.02 - 9.0 5.8 
1 .o < 90 ~ 0 . 0 3  t0 .04 - 1.2 5.5 

3x103 3x1o4 5x10 5x103 5x103 5x103 3x102 

1 o5 4x105 I O 5  i o 5  l o5  1 o5 1 o4 
20 200 7.5 7.5 - 5 - 

Note: <values represents a n a l y t i c a l  value p l u s  tw ice  the unce r ta in t y  term associated w i t h  t h a t  analyses. 
Parenthesis Ind icates number o f  s ta t i ons ,  usua l l y  sampled b iannual ly .  
numbers from DOE Chapter Manual 0524. 
National I n t e r i m  Primary Water Regulations. 

CG i s  concentrat ion guide 
_ _  EPA I s  standards from Environmental P ro tec t i on  Agency's 

2.3 

3.0 
77 

2.0 
4.3 

6.2 
3.3 . 

1 . 8 ~ 1 0 ~  

6x1 O4 

1800 



I 

Table 3 .8  Maximum Chemical Concentrations i n  Surface and Groundwater i n  1979 
(Concentrat ions i n  mg/L) 

Ca LOCAT I ON - 
Regional Surface 49 

Water(6) 

Five Stat ions (5) 31 

Tesuque(C.G. Sed 9) 15 
Tesuque(Basa1 t 3) 22 
Totavi L e n t i  1 (7 )  - 21 
Surface Water( 3) 16 
Sani tary  Ef f luent iWRl)  29 

Surface Water(a) 27 
Water Supply(4) 18 
Springs(Jcmez Fau l t ) (Z )  89 

Abandon We1 1 (1 ) 25 

Perimeter 

I i h i t e  Rock Canyon& 

Fenton H i l l  (TA-57) -  

Spring(Vo1cani cs) (1) 12 

Fenton H i l l s  Ponds(3) 35 

Surface Water(2) 7 
Onsi t e  Nonrelease Areas 

Ef f luent  Release Areas 
Ground Water( 6) 32 

Aci d- Pue b l  o 16 
DP-Los A1 amos 43 
Sandia 16 
Mortandad 16 

5 
12 

8 

3 
3 
2 
4 
9 

5 
4 

24 
3 
8 
3 

4 
3 

4 
6 
6 
5 

Na 

45 

- 

32 

12 
49 
12 
11 
61 

28 
16 

500 
15 

111 
640 

15 
21 

69 
130 
128 
146 

3 
114 

36 

4 
11 

5 
5 

31 

34 
4 

32 
3 
2 

726 

14 
2 

29 
46 

102 
46 

c1 

52 

- 

29 

3 
4 
4 
4 

44 

15 
7 

977 
3 
4 

156 

17 
13 

61 
127 
93 
22 

F 

0.8 

- 

0.6 

0.5 
0.5 , 

0.6 
0.4 
1 .o 
0.8 
0.5 
3.1 
1.1 
1 .o 
3.0 

0.7 
0.5 

0.9 

1.6 
3.1 

10 .  

TDS NO -3 
1.4 444 

- 

16 266 

1.4 116 r 

4.7 286 
2.8 139 
1.6 161 
32 468 

1.3 242 
2.0 189 
2.0 271 9 
2.0 114 
1 .o 446 
2.0 2338 

3.0 192 
3.0 186 

31 370 
98 580 
30 690 

140 6n0 

%Average o f  a number o f  analys is  

Note: 
. .  

Parenthesis i n d i c a t e  number o f  s t a t i o n s  i n  group. 



Analyses o f  water from 15 supply  wells, one g a l l e r y ,  and f i v e  
s t a t i o n s  i n  t h e  d i s t r i b u t i o n  a t  Los- Alamos were made t o  de te rmine  i f  t h e  

water meets t h e  EPA s t a n d a r d s  o r  c r i t e r i a  f o r  domestic use ,  Maximum 

c o n c e n t r a t i o n s  were below t h e  c r i t e r i a  l e v e l s  i n  a l l  wells except f o r  a r s e n i c  
(0.50 mg/L) i n  w e l l  LA-lB,  and lead (0.19 mg/L) i n  w e l l  G-6. The d i l u t i o n  o f  
water from these w e l l s  w i t h  water from t h e  o t h e r  wells reduced a r s e n i c  and 
lead c o n c e n t r a t i o n s  below c r i t e r i a  l e v e l s  i n  t h e  d i s t r i b u t i o n  system ( T a b l e  

3.9). Arsenic o c c u r s  n a t u r a l l y  i n  well LA-lB, The l e a d  i n  water from G-6 
was due t o  e x t e n s i v e  wear on t h e  pump. The pump h a s  s i n c e  been pu l l ed  f o r  
repa i rs ,  

Also analyzed f o r  domestic supply was t h e  well a t  Fenton H i l l ,  The 

q u a l i t y  o f  water from t h e  well FH-1 meets EPA Standards  or cr i te r ia  (Table  

3-91 r 

3.2.2.6 Jmevencv  ResDonse A c t i v i t i e s  

' The s t o c k  i n t e r n a l  framing o f  t h e  emergency response  van was removed 
and r ep laced  w i t h  a s t r o n g e r  r o o f / i n s t r m e n t  suppor t  system. This system was 

needed t o  suppor t  t h e  roo f  a i r  cond i t ion ing  and ins t rument  r acks .  It w i l l  

a l s o  provide  c o n s i d e r a b l y  more phys ica l  p r o t e c t i o n  i n  case o f  an a c c i d e n t .  

The a u x i l i a r y  b a t t e r y  w e l l  and s u b f l o o r  framing were i n s t a l l e d .  The 
motor-generator s e t  and base were mounted i n  t h e  van and a v e h i c l e  alarm 

system was designed f o r  t h e f t  and damage p r o t e c t i o n .  
The da ta  a n a l y s i s  from t h e  release o f  c o o l a n t  water a t  TA-2, 12 

December 1979, was completed . Some contaminat ion  ( p r i n c i p a l l y  s h o r t - l i v e d  

i s o t o p e s )  was released t o  Los Alamos Creek, bu t  was g e n e r a l l y  conta ined  i n  

sed iments  n e a r  t h e  release p o i n t .  S t ream' f low d i d  n o t  p a s s  beyond t h e  TA-2 

boundary. I n  s i t u  a n a l y s e s  o f  Los Alamos Creek w i l l  be  conducted when t h e  

emergency response  van becomes a v a i l a b l e .  

-51- 



Table 3.9 Maximum Chemical Concentrat ion i n  Water Supply i n  1979 

(Concent ra t ions  i n  mg/L) 

EPA 
Supply Well We1 1 Standard 
and Gal le ry  D i s t r i b u t i o n  TA-57 o r  Cri t e r i  on 

- 91 7 5 1 
I 

No. o f  S t a t i o n s  
Ag <o .a01 <o. 001 <o. 001 0.05 
As 6.05 0.01 <o. 001 0.05 

Ba 
Cd 
c1 

Cr 
F 

Hg 

Pb 
N03 

<O. 5 

CO.01 
15 

0.02 
1 2.8 
<O. 0005 

<2 
0.19 

~ 0 . 5  

<0.01 
8 

0.008 

1 .o 
<O .0005 

< 2  
<o. 01 

~ 0 . 5  1 .o 
<o. 01 , 0.010 

19 250 
<o .002 0.05 

0.3 2.0 
<O .0005 0.002 

1 .5  45 

<0.01 0.05 

I 

I 

Se <O. 005 <O. 005 <O. 005 0.01 
TDS 588 262 244 1000 



I 
3.2,2.7 Foods tu f f s  

A l i b r a r y  o f  honey samples  c o l l e c t e d  i n  1977 was analyzed f o r  
tritium and 137Cs. A s  was t h e  case w i t h  t h e  1979 samples,  137Cs was below 
d e t e c t i o n  l i m i t s .  T r i t i u m  r e s u l t s  were as expected - e leva ted  ( b u t  low) 

c o n c e n t r a t i o n s  were found n e a r  TA-33 and i n  e f f l u e n t  r e c e i v i n g  areas, The 
m a x i m u m  va lue  was 115 p C i / m l  ( i n  water), A person e a t i n g  5 l b s .  o f  t h i s  

honey would r e c e i v e  0.01 m r e m .  

r e s e r v o i r s  had f a l l o u t  or nonde tec t ab le  c o n c e n t r a t i o n s  o f  238’ 239Pu, 

I 
The 28 f i s h  samples from Abiquiu, C o c h i t i ,  E l  Vado, and Heron 

T r i t i u m  
c o n c e n t r a t i o n s  were s l i g h t l y  e l e v a t e d  ( t o  18 p C i / m l  o f  water) i n  peaches and 
a p r i c o t s  f rom o n s i t e  t r ee s  l o c a t e d  n e x t  t o  t r i t i u m  e m i t t i n g  s t a c k s ,  

Perimeter and r eg iona l  samples had background c o n c e n t r a t i o n s  of t r i  t iurn.  ,. 

3-2.3 .Environmental S u m o r t  Pronramg 
I 

3,2,3.1 JIvdrolonic and G e o l o n i c  S t u d i e s  

S t u d i e s  on tritium d i s p e r s i o n  i n  t h e  sha l low a q u i f e r  i n  Mortandad 

Canyon and tritium t r a n s p i r a t i o n  through Ponderosa p i n e  has cont inued ,  The 

s t u d y  of t h e  d i s p e r s i o n  of n i t r a t e s  and f l u o r i d e s  has also continued i n  DP- 

Los Alamos Canyon. \ 

A s  a r e q u e s t  o f  ENG-2, two t e s t  h o l e s  were d r i l l e d  a t  t h e  proposed 

MiC?O-MaChining F a c i l i t y  (TA-3-66) t o  de termine  s u b s u r f a c e  c o n d i t i o n  f o r  
foundat ion  informat ion  i n  d e s i g n  fo r  c o n s t r u c t i o n  o f  a bu i ld ing .  Also, a t  
t h e  r e q u e s t  o f  ENG-2, e i g h t  t e s t  h o l e s  were d r i l l e d  f o r  s u b s u r f a c e  __ 
in format ion  related t o  roadway d e s i g n  f o r  proposed improvements t o  t he  Mesita 

, 

d e l  Buey Road between Rex Drive and t h e  e n t r a n c e  gate t o  t h e  waste d i s p o s a l  

s i t e  at Area G, TA-54. 

3.2.3.2 Water S U D D ~ V  

The pump was repaired and rep laced  i n  w e l l  G - 5  i n  l a t e  Februa ry ,  

The pumping r a t e  (576 gpm), drawdown (58 f t ) ,  and spec i f ic  c a p a c i t y  (9.1 
gpm/ f t  o f  drawdown) are n o t  s i g n i f i c a n t l y  d i f f e r e n t  than  p r i o r  t o  t h e  fa i lure  
of  t h e  pump. The pump was p u l l e d  due  t o  e lectr ical  f a i l u r e  of t h e  motor,  ~ 

The pump i s  be ing  placed i n  wel l  G-6 and should be i n  o p e r a t i o n  i n  
e a r l y  Apr i l .  
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3.2.3.3 Fenton H i l l  Geothermal P r o i e c t  SuDDort 

The new water well a t  Fenton H i l l  was completed a t  a depth  o f  450 f t  

i n  l a t e  January ,  having pene t r a t ed  abou t  63  f t  o f  s a t u r a t e d  v o l c a n i c s  
ove r ly ing  t h e  Abo Formation. An a q u i f e r  t e s t  conducted a t  20 gpm i n d i c a t e d  a 
s p e c i f i c  c a p a c i t y  o f  less  t h a n  1 gpm/ft o f  drawdown and a t r a n b i s s i v i t y  o f  
600 g p d / f t 2  on t h e  drawdown and 300 g p d / f t 2  on t h e  recovery ,  The water 

l e v e l s  i n  an  obse rva t ion  well  75 f t  n o r t h  of t h e  w e l l  were so e r ra t ic  t h a t  a 

comparison t r a n s m i s s i v i t y  and s t o r a g e  c o e f f i c i e n t  could  n o t  be determined 
The poor y i e l d  o f  t h e  w e l l  i s  due t o  i t s  l o c a t i o n  on t h e  edge of t h e  a q u i f e r  

d e l i n e a t e d  by a h igh  i n  t h e  Abo Formation. A water s t o r a g e  r e c o r d e r  was 

i n s t a l l e d  on t h e  w e l l  t o  measure water l e v e l  t r e n d s  t o  de te rmine  i f  there i s  

any e f f e c t  o f  pumpage o f  w e l l  FH-1 on t h e  a q u i f e r  a t  t h i s  l o c a t i o n ,  The wel l  
was logged w i t h  t h e  TV bore  h o l e  camera t o  examine c o n s t r u c t i o n  and c o n d i t i o n  
of s lots  i n  c a s i n g  o p p o s i t e  the  a q u i f e r ,  A t  t h e  r e q u e s t  of C-Division, a 
t h i r d  well was l o c a t e d  about  75 f t  s o u t h  o f  p r e s e n t  supply  w e l l  (FH-1). The 

l o c a t i o n  was chosen n e a r  FH-1 a s  i t  p e n e t r a t e s  a permeable s e c t i o n  o f  t h e  

a q u i f e r  and h a s  had a good product ion  record .  The w e l l  (FH-1) can be used as  

a n  obse rva t ion  well du r ing  a q u i f e r  t es t s  when t h e  t h i r d  w e l l  i s  completed, 

D r i l l i n g  b e g a n  on t h e  l o c a t  i o n  i n  l a t e  F e b r u a r y .  
S o i l  column exper iments  t o  de termine  uptake c a p a c i t y  o f  Fenton H i l l  

canyon s o i l s  f o r  c o n s t i t u e n t s  of t h e  geothermal e f f l u e n t  still are I n  

p rogres s .  The 6-week run made i n  November and December d i d  n o t  s a t u r a t e  t he  

s o i l  c o l m n s .  A second run  us ing  t e n f o l d  h ighe r  e l emen ta l  c o n c e n t r a t i o n s  i s  

c u r r e n t l y  underway. A p r e l i m i n a r y  set of a n a l y s e s  made i n  e a r l y  March 

i n d i c a t e d  t h a t  t h e  c o l u m n s  were n o t  y e t  s a t u r a t e d  a t  t h a t  t ime ,  

I 

3.2,3.4 f l e t e o r o l o a i c a l  SuDDort A c t i v i t i e s  
Curren t  emphas i s  w i th in  t h e  Meteorological S e c t i o n  c o n t i n u e s  t o  be 

d i r e c t e d  towards t h e  expansion o f  t h e  automated tower sys tem,  and t h e  

development o f  a n a l y t i c a l  p rocedures  f o r  t h e  process ing  o f  t h e  d a t a  c o l l e c t e d  

from t h i s  network. Work h a s  begun ins t rumen t ing  a t r a n s p o r t a b l e  40-ft  tower. 
Two l e v e l s  o f  wind and temper ture  measurements as  w e l l  as s o l a r  r a d i a t i o n  and 
r a i n f a l l  are planned, Work on t h e  r e i n s t r u m e n t a t i o n  o f  t h e  TA-50, 300-ft  
tower h a s  been c u r t a i l e d  due t o  budget  r e s t r i c t i o n s ,  A p re l imina ry  a t t empt  
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t o  g e n e r a t e  d i s p e r s i o n  r o s e s  from monthly Occupational Health Laboratory 

( O H L )  wind data s e t s  has  proven success fu l .  

The automated tower data from t h e  OHL b u i l d i n g  has n o t  heen reviewed 
f o r  e r r o r s .  Graphical summaries o f  d a i l y  data sets  have been compiled f o r  
t h e  period extending from September 1979 to  t h e  p r e s e n t  ( a l though  some data 

gaps  e x i s t ) ,  Addi t iona l  so f tware  has t o  be developed b e f o r e  t h e  Area-G data 

can be  s i m i l a r l y  checked and processed. I 

3,2,3.5 p n a l v t i c a l  Chemical S u m o r t  A c t i v i t y  
I 

Under a r e q u e s t  f rom t h e  General Accounting O f f i c e ,  128 water 
samples  were t aken  i n  two s e p a r a t e  sets from s e l e c t e d  s u r f a c e  water s u p p l i e s  

and water wells on t h e  Navajo .Reservation i n  J u l y  and October 1979. The 

fo l lowing  parameters were measured i n  a l l  samples :  g r o s s  a lpha  and b e t a ,  
g r o s s  gamma, gamma r a y  s p e c t r a l  i d e n t i f i c a t i o n s ,  t o t a l  uranium, 226Ra, "Sr, 

C r ,  Se,  A s ,  Pb, Ag, Cd, and Ba. A t o t a l  o f  12 m a n  weeks o f  a n a l y t i c a l  time 
was expended i n  t h i s  e f f o r t .  

i 

3.2.3,6 Environmental I s s u e s  

Group H-8' se rved  on t h e  T r i t i u m  Review Committee t h i s  q u a r t e r ,  T h i s  

committee reviewed a l l  tritium handl ing  f a c i l i t i e s  a t  LASL and recommended 
necessa ry  c o n t r o l  measures and immediate p r a c t i c a l  remedial  a c t i o n  t o  make 
personnel  exposure and environmental  releases ALAP. A rough d ra f t  o f  t h e  

committee 's  f i n a l  r e p o r t  h a s  been s e n t  t o  H-DO f o r  review, 

H-8 provided i n f o k a t i o n  on contaminated l and  areas a t  LASL t o  
I 

Energy Systems Group a t  Rocky F l a t s ,  which i s  c o o r d i n a t i n g  such  d a t a  

compi la t ion  f o r  t h e  DOE Tradsuranic  Waste S t u d i e s  O f f i c e  

1 -  

Germination and s e e d l i n g  growth exper iments  i n  connec t ion  w i t h  t h e  

i n v e s t i g a t i o n  o f  Hg i n  Mortandad Canyon h a v e  b e e n  i n i t i a t e d ,  These 

experiments are t o  de te rmine  whether v a r i o u s  c o n c e n t r a t i o n s  o f  Hg sal ts  i n  

water w i l l  have an  e f f e c t  on t h e  germina t ion  and/or  growth o f  a n a t i v e  g r a s s ,  
D r .  Bruce Buchanan, Assoc ia t e  P r o f e s s o r  of Fores t  S o i l s  i n  t h e  

College of Agr i cu l tu re  a t  N e w  Mexico S t a t e  U n i v e r s i t y  (NMSU), was a t  LASL f o r  
two d a y s  i n  February t o  assist i n  t h e  environmental  assessment o f  t h e  

a l t e r n a t i v e s  proposed f o r  Bay0 Canyon. Soil samples  from s u r f a c e  and 
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subsu r face  s o i l  l a y e r s  i n  t h e  canyon have been c o l l e c t e d  and w i l l  be s e n t  t o  
NMSU f o r  e v a l u a t i o n  o f  n u t r i e n t  s t a t u s .  T h i s  in format ion  w i l l  a i d  i n  

de te rmining  t h e  amount o f  rec lamat ion  necessa ry  i n  connec t ion  w i t h  more 

dras t ic  a l t e r n a t i v e s .  
F i n a l  a n a l y s i s  o f  a i r  sampling d a t a  c o l l e c t e d  du r ing  t h e  burning of 

870 kg of  n a t u r a l  uranium scrap a t  EF S i t e  las t  A p r i l  1 ,  i n d i c a t e s  a i r  

c o n c e n t r a t i o n s  from high  volume a i r  samplers l oca t ed  215 and 421 m away were 
a small f r a c t i o n  (0,071 max) o f  t he  uncon t ro l l ed  area c o n c e n t r a t i o n  gu ide ,  

H-8 provided i n p u t  t o  a review o f  document be ing  developed t o  

i d e n t i f y  a t t r i b u t e s  and d e v e l o p  c r i t e r i a  f o r  s e c u r e  a u t o m a t e d  f u e l  
f a b r i c a t i o n  for plutonium fuels .  

Group H-8 provided environmental  sampling fo l lowing  removal of t a n k s  

s o u t h  O f  TA-35-7. 
H-8 i n v e s t i g a t e d  a fragment found by WX-3 on the  t a l u s  . s l o p e ,  h igh  

above t h e  Bay0 Canyon f i r i n g  si tes,  It was an uncontaminated, r e c t a n g u l a r  
p i e c e  of lead s h e e t i n g  3-mm-thick and -10  x 12.5 cm, l o c a t e d -  50 m above t h e  

canyon f l o o r  on t h e  n o r t h  s i d e  o f  t h e  canyon. 

-56- 





. . . .  .... 4' / Z O / D Q  

RECENT DEVELOPMENTS 

L i t i g a t i o n s  on Radioact ive Exposure .......................... 1 
Action t o  Oppose EPA Radiation Pro tec t ion  Guidance ........... 1 
Committee on Safe  Transport  of Radioactive Mater ia l s  ......... 2 
Change i n  PCB Disposal ....................................... 2 

PERFORMArJCE 

Occupational Medicine ........................................ 3 
Personnel Radiation Exposure Control ......................... 4 
Environmental Radiation Ebni tor ing ............................ 6 
Waste Management ............................................. 8 
I n d u s t r i a l  Hygiene ........................................... 11 

Heal th  and S a f e t y  P a i n i n g  ................................... 13 
SOP Review System ............................................ 13 

C r i t i c a l i t y  Safety ........................................... 13 

ACCIDENTS/INCIDENTS 

Reportable I n j u r i e s  .......................................... 14 
Other Occurrences ............................................ 15 

SURVEYS. AUDITS and APPRAISALS 

I n t e r n a l  Appra isa l s  .......................................... 16 
Appraisals  by Others ......................................... 16 

INDIRECT PRCGRAMS 

Health Physics  ............................................... 18 
Medical ...................................................... 19 
S a f e t y  ....................................................... 20 
Waste Management ............................................. 20 
Environmental ................................................ 21 
Computerization Efforts ...................................... 21 

RESEARCH AND DEVELOPMENT .......................................... 23 

PUBLICATIONS ...................................................... 35 

ITEMS OF IllTEREST ................................................. 36 

i 



RECENT DEVELOPMENTS 

L i t i g a t i o n s  on Radioactive Exposure 

No t i f i ca t ion  was received t h i s  q u a r t e r  regarding t m  l i t i g a t i o n s  
aga ins t  t h e  U.S. Government claiming personal i n j u r y  due t o  
exposures to r a d i o a c t i v e  ma te r i a l s .  
i n  t h e  exhunations of t h e  two bodies r e l a t e d  t o  t h e s e  cases, and 
t h e  subsequent analyses  of t i s s u e  for var ious isotopes. 
involved a chemist assigned t o  t h e  Manhattan Project during t h e  
1940s who lef t  Los Alamos i n  1945 and pursued h i s  vocation as  a 
chemist  u n t i l  h i s  dea th  i n  1975 of a malignant lymphocytic 
lymphoma. H i s  h e i r s  subsequently f i l e d  s u i t  aga ins t  t h e  U.S., 
claiming h i s  exposure t o  plutonium during h i s  work a t  b s  Alamos 
was the cause of h i s  cancer. 
1980. 
Alamos and two o t h e r  laboratories. 
l a b o r a t o r i e s  was exce l l en t .  ?he r e s u l t s  i nd ica t ed  an i n t e r n a l  
depos i t i on  of plutonium of approximately 5% of t h e  maximum 
permissible  body burden. ?he U.S. Attorney's Office n o t i f i e d  u s  
t h a t  t h e  case was s e t t l e d  ou t  of court; however, we r e c e n t l y  
learned t h a t  t h e  widow d i d  n o t  accept  t h e  settlement and t h i s  case 
may be reopened. 

This Laboratory was involved 

One c a s e  

An exhumation was ordered i n  June 

The agreement between 
?he exhuned organs were analyzed for plutonium a t  Los 

The second case involved a member of t h e  U.S. Mavy s t a t i o n e d  a t  t h e  
Nevada Test Site (NTS) for t h r e e  yea r s ,  and who, i n  h i s  f i n a l  year  
there, developed erythroleukemia. Shor t ly  before h i s  death i n  
November 197'8 (age 241, he f i l e d  a c i v i l  s u i t  aga ins t  t h e  U.S. and 
t h e  Reynolds Electrical  and Engineering Company, Inc., claiming 
t h a t  h i s  exposure t o  r a d i o a c t i v i t y  a t  NTS was d i r e c t l y  r e spons ib l e  
for h i s  con t r ac t ing  leukemia. Our Laboratory was requested t o  
a t t e n d  t o  t h e  exhunation of t h i s  i nd iv idua l  and t o  analyze t h e  
appropr i a t e  tissues for f i s s i o n  products and a c t i n i d e s .  The organs 
were subdivided i n t o  two sets,  one of which was given t o  t h e  
counci l  for t h e  p l a i n t i f f  for analyses  by an independent l abora to ry  
of t h e i r  choice.  
organ concentrat ions were not  d i f f e r e n t  from those measured i n  t h e  
U.S. general  population. CXlr r e s u l t s  were confirmed by t h e  
l a b o r a t o r y  s e l e c t e d  by t h e  p l a i n t i f f  for t h e  independent analyses  
of t h e s e  t i s s u e s .  Subsequently, t h e  case was withdrawn from t h e  
c o u r t s  i n  January 1981. 

CXlr analyses  of t h e  t i s s u e s  ind ica t ed  t h a t  t h e  

Action t o  Oppose EPA Radiation P ro tec t ion  Guidance 

On'January 23, 1981, the  Environmental Protect ion Agency ( E P A )  
published new proposed guides  for occupat ional  exposure t o  replace 
t h o s e  by t h e  Federal  Radiation Council i n  1960. The proposed 
guides  only p a r t l y  accept t h e  c u r r e n t  system of dose l i m i t a t i o n  of 
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RECENT DEVELOPMENTS 

t h e  In t e rna t iona l  Commission on Radiation Protect ion ( ICRP) ;  a l so  
the re  a r e  o ther  provis ions t h a t  m u l d  d r a s t i c a l l y  change our  
methods of operat ion.  
Divis ion imnediately prepared d e t a i l e d  comnents t h a t  were 
c i r c u l a t e d  t o  Department of  Energy (DOE) Headquarters, t o  t h e  
Advisory Cornnittee on Reactor Safeguards, t o  t h e  Mational Council 
on Radiation Pro tec t ion  and Measurements, and t o  severa l  na t iona l  
l abora to r i e s .  
o rganiza t ions  i n  objec t ing  t o  t h i s  proposed guidance. 

When t h i s  document was received,  Health 

Our e a r l y  response was u s e f u l  i n  ca ta lyz ing  o the r  

C o m i t t e e  on The Sa fe  Transport  of Radioactive Mater ia l  
. .  

?he Transportat ion Branch of t h e  Department o f  Energy sponsored an 
ad hoc comnittee t o  formulate a U.S. pos i t i on  on proposed 
amendments t o  t h e  In t e rna t iona l  Atomic Energy Agency ( I A E A )  
Regulations f o r  t h e  Safe Transport of Radioactive Material .  
Members of t h e  C r i t i c a l i t y  Safety Group (H-6) attended t h e  two 
comnittee meetings t o  consider  proposals which were concerned with 
t r anspor t a t ion  of fissile mater ia l  and t o  develop input  f o r  a U.S. 
pos i t i on  paper. This was an effective, though unprecedented, ’ 

approach to  t h e  development of  t hese  r egu la t ions ,  and one which had 
a s i g n i f i c a n t  impact a t  t h e  recently concluded IAEA meeting i n  
Vienna. 

I 

Change i n  PCB Disposal 

I n  February, t h e  EPA i s sued  permits t o  twr, i nc ine ra to r  f a c i l i t i e s ,  
one i n  Texas and t h e  o ther  i n  Arkansas, f o r  t h e  t reatment  of 
polychlor inated biphenyl (PCB) wastes,  including PCB-fil led 
capac i tors .  As a result of t h i s  ac t ion ,  t h e  deadl ine f o r  allowing 
d isposa l  of PCB capac i to r s  by b u r i a l  i n  an EPA approved l a n d f i l l  
beyond March 1, 1981 was not  extended. 

P r i o r  to  March 1, a c a l l  was issued t o  a l l  Laboratory organizat ions 
urging d i sposa l  o f  a l l  unwanted PCB capac i tors .  
approximately 445 PCB capac i to r s  were packaged i n  accordance with 
EPA r egu la t ions ,  and were buried a t  TA-54, Area G, i n  accordance 
with our permit. By comparison t o  t h e  listed c o s t  of  o f f - s i t e  
i nc ine ra t ion ,  t h i s  opera t ion  saved t h e  Laboratory i n  excess of 
$150,000. However, a l l  f u t u r e  d isposa l  of  PCB c a p a c i t o r s  (over  
3500 a r e  estimated still t o  exis t )  w i l l  have t o  be done through 
costly o f f - s i t e  inc inera t ion .  

As a result, 
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P ER FORM A N  C E 

OCCUPATIONAL MEDICINE 

Phvsical  Examinations 

h r i n g  t h e  first qua r t e r  of CY81, there was a drop i n  t h e  nunber of 
phys ica l  exanina t ions  as compared t o  t h e  l a s t  q u a r t e r  of CY80. %is 
drop was due l a r g e l y  t o  t h e  absence of tm physicians ( i l l n e s s  and 
vaca t ion )  as well as a high percentage o f  no shows and cance l l a t ions  
among Zia personnel for w$>m e x t r a  d a i l y  appointments were reserved 
t o  reduce t h e  backlog frorrd t h e i r  r ecen t  s t r i k e .  
temporary drop, t h e  t r e n d i i s  upward and is o v e r a l l  higher  than the 
first three q u a r t e r s  of OY80. ?he add i t ion  of two new phys ic ians  
a n t i c i p a t e d  i n  June 1981 should show an inc rease  i n  t h e  nunber of 
phys ica l s  performed. 

Despite t h i s  
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Physical Examinations Performed by H-2 

Figure 1 
1 

Dispensary Visits 

. "here were over 1100 d ispensary  or " s i c k  call" v i s i t s  during the 
first qua r t e r .  This is about average and shows t h e  same month t o  
month f l u c t u a t i o n s  which tend  t o  be seasonable.  
t r e n d s  are observed. 

No s i g n i f i c a n t  

3 



PER FORM AN CE 

PERSONNEL RADIATION EXPOSURE CONTROL 

Whole Body Exposures 

For the  first tm months of CY81, t h e  cunmulative whole body 
exposures for a l l  badged personnel ( t o t a l i n g  3867) are c o n s i s t e n t  
with past data, with close to 80% (3075) having no exposure, and 
less than  0.5% (17) r ece iv ing  doses i n  excess of .41 rem/month 
(approximately one-twel f t h  the  annual occupat ional  exposure 
s tandard) .  
i nves t iga t ed  along wi th  many lesser doses to  help maintain exposures 
as low as practicable. 
dur ing  t h i s  period (0.88 rem) does n o t  exceed the annual 
occupat iona l  exposure s tandard  of 5 rem. 

?he 0.5% tha t  exceeded .41 rem i n  a s i n g l e  month is 

lhe h ighes t  i nd iv idua l  accumulated dose 

The record of 10 Laboratory groups with the h ighes t  exposures is 
compared i n  Fig. 2. %own a s  Group No. 1, Wthers", is t h e  
remainder of badged Laboratory personnel.  

_- __ 
Comparison of Whole Body Radiation Exposure for 
b s  Alamos Groups with t h e  Largest Accunulations 

Figure 2 
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P ER FORM A N  C E 
9 

I n t e r n a l  Exposures 

h r i n g  t h e  p a s t  q u a r t e r ,  t h e r e  were 819 cases  of monitoring for 
i n t e r n a l  exposures,  inc luding  in-vivo measurements, plutonium 
body-burden c a l c u l a t i o n s ,  and americium-plutonium wound counts.  
Except i n  one in s t ance ,  no one exceeded l e v e l s  for local review 
which are equal  to  or below na t iona l  s tandards.  

h e  ins t ance  i n  which exposure d i d  exceed t h e  local review l e v e l  
of 2 nCi involved an employee who incurred a puncture wound which 
i n i t i a l l y  contained 2.3 nCi of Aw241. 
0.7 nCi through debridement. 

?his was quick ly  reduced t o  
I 

Annual DOE Exposure Reports 

The "Annual Summary of Whole Body Exposures t o  Ioniz ing  Radiation" 
r e p o r t s  were submitted t o  DOE i n  compliance with MC 0525. 
were no i n t e r n a l  depos i t ions  t o  be reported. 

Tnere 

Table I shows t h e  b s  Alamos Laboratory's  whole body exposure d a t a  
a s  reported for 1976 through 1980. 
persons with exposures exceeding 1 rem i n  1980 (compared t o  t h e  
previous year)  was p r imar i ly  due t o  expanding opera t ions  i n  t h e  
p lu toniun  f a c i l i t y .  

'he inc rease  i n  nunber of 

TABLE I 

ANNUAL LOS ALAMOS NATIONAL LABORATORY SUMMARIES 
OF WHOLE BODY EXPOSURES TO I O N I Z I N G  RADIATION FOR 

THE YEARS 1974-1980 

1974 2959 1765 475 327 158 72 50 82 28 0 2  
1975 3199 1779 782 277 135 63 41 82 36 4 0 

2 0  1976 3485 1907 1003 246 134 60 43 70 20 
1977 3751 2448 757 213 122 56 43 69 27 10 6 
1978 4202 2860 782 277 108 45 41 72 12 5 0  
1979 4501 2862 1060 231 154 84 41 64 3 1 1  
1980 4526 2719 1246 221 127 79 44 77 9 4 0  

5 
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EN V I  ROM4ENTAL RADIATION MONITORING 

Radioact ive S tack  E f f l u e n t s  

Measurements continued to  be taken of 86 exhaust-air  s t a c k  effluents 
and vent  d i scharges  around t h e  Laboratory t o  monitor t h e  quan t i ty  of 
r a d i o a c t i v e  m a t e r i a l s  we r e l e a s e  t o  t h e  environment. To ta l  nuc l ides  
r e l eased  i n  CY79, CY80, and t h e  first q u a r t e r  of CY81 a r e  sumnarized 
i n  Table 11. 
main exhaust a i r  s t a c k  for enriched recovery ope ra t ions  a t  TA-21 due 
t o  increased powder blendine opera t ions .  
products  (MAP) a r e  shor t - l ived  rad ionucl ides  r e l eased  from t h e  TA-53 
Los Alamos Meson Physics  F a c i l i t y .  

Higher than normal uranium r e l e a s e s  occurred from t h e  

?he mixed a c t i v a t i o n  

TABLE I1 

AIRBORNE RADIOACTIVE EFFLUENT RELEASE SUMMARY 
(Tota l  Accumulated Releases for S ta ted  Period) 

1st Q* 
NUCLIDE (SI CY 1979 CY 1980 CY 1981 

Pu-238 & Pu-239 1,086 p C i  747 pCi 9 p C i  
U-235 & 238 930 p C i  792 pCi 606 pCi 

PRODUCTS 1,554 p C i  2,193 pCi 262 p C i  
Th-234 1,605 pC i  567 p C i  84 p C i  
P-32 17 p C i  4 pCi 8 pCi 
1-1 31 158 pCi 94 pci 17 pCi 
Ar41 351 Ci 513 Ci 72 Ci 
H -3 15,025 Ci  7.515 Ci  457 Ci 

ACTIVATION PRODUCTS 119,500 Ci 146,011 C i  16,240 Ci 
Be-7 - - 501 pCi 
Hgl97 - - 6,183 pCi 
Hg-203 - 6 p C i  

THROUGH 31201ai 

M FP-M IXED F lSSl ON 

MAP-MIXED 

Ambient A i r  Sampling 

?he Laboratory has  25 a i r  sampling s t a t i o n s  both on-s i te  and 
off-site, sane a s  f a r  away a s  Santa Fe and Pojoaque. These samplers 
can measure r a d i o a c t i v i t y  i n  t h e  a i r  i n  t h e  form o f  a i rbo rne  
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r ad ioac t ive  p a r t i c l e s .  
s i tes,  Laboratory boundaries,  and ad jacent  regions for t h e  purpose 
of measuring n a t u r a l  background r a d i a t i o n  and any above-background 
r a d i a t i o n  which may be due t o  Laboratory a c t i v i t i e s .  In most cases ,  
t h e  d i f f e r e n c e  between r eg iona l ,  boundary, and on-site va lues  o f  
r a d i o a c t i v i t y  measured by ambient a i r  sampling is not  s t a t i s t i c a l l y  
s i g n i f i c a n t ,  and t h e  concent ra t ions  of gross  a lpha ,  g ross  b e t a ,  
plutonium-239, and tritium for t h e  l a s t  qua r t e r  of CY80 were less 
than  7%, 0.174, 0.0391, and 0.01% of t h e  app l i cab le  concent ra t ion  
guides ,  r e spec t ive ly .  

'hey  a r e  loca ted  a t  var ious  Laboratory 

Pene t r a t ing  Dose bleasurements 

Environmental r a d i a t i o n  which is not  i n  t h e  form of a i rborne  
p a r t i c l e s  (such as  y or x r a y s )  is measured by a network of 
Tnermal Luminescent Dosimeter (TLD) s t a t i o n s  a t  var ious Laboratory 
sites, boundaries,  and ad jacent  reg ions .  A t  p r e sen t ,  t h e r e  a r e  37 
TLD s t a t i o n s ,  with a t  l e a s t  one loca ted  a t  or near each a i r  sampling 
s t a t i o n .  A new reg iona l  s t a t i o n ,  added t h i s  q u a r t e r  a t  Fenton H i l l ,  
w i l l  r a i s e  t h e  o v e r a l l  average o f  t h e  measurements s i n c e  t h e  
geothermal site is a n a t u r a l l y  high background r a d i a t i o n  a rea  due t o  
t h e  geology, e l e v a t i o n ,  and ground moisture. Ground moisture has a 
heavy in f luence  on t h e  pene t r a t ing  dose measurement since it a f f e c t s  
t h e  d i f f u s i o n  o f  n a t u r a l l y  occurr ing  radon i n  t h e  ground. 
changes i n  t h e  amount or s t a t e  of ground moisture  can cause wide 
f l u c t u a t i o n s  i n  t h e s e  measurements. F igure  3 below shows the 
pene t r a t ing  dose measurements over t h e  p a s t  four  ca lendar  years  and 
t h e  first q u a r t e r  of  CY81. 

Hence, 
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Liquid Waste Discharges (Nonradioactive) 

Monitoring a c t i v i t i e s  r e l a t i n g  t o  ou r  NPDES (National Pol lu t ion  
Discharge El iminat ion System) permit continued t h i s  pas t  qua r t e r  a s  
requi red ,  inc luding  more than  1400 ana lyses  or flow measurements o f  
l i q u i d  waste d ischarges  ta t h e  environment from domestic and 
i n d u s t r i a l  sources. 
measurements, i nd ica t ing  Loth t h e  a c t u a l  number of samples and the  
percentages of comp1iance;and v i o l a t i o n s .  ?he number of v i o l a t i o n s  
t h i s  pas t  qua r t e r  f o r  domestic d i scharges  totaled 58, while 
i n d u s t r i a l  d i scharge  v i o l a t i o n s  t o t a l e d  26. This is s i g n i f i c a n t l y  
lower than t h e  previous quar te r .  

Figurie 4 sumnarizes t h e  r e s u l t s  of these 
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DOM EST IC DISC H AR G ES 

FLOW OTHER. DH FLOW OTHER. . .  

INDUSTRIAL DISCHARGES 

pH FLOW OTHER. pH FLOW OTHER. I 1 c 
4th QUARTER CY 1980 1st QUARTER CY 1981 4th QUARTER CY 1980 1st QUARTER CY 1981 

OTHER CHEMICAL PARAMETERS he., BOD, TSS. ETCJ 

' Liquid Waste Discharges i n t o  The Environment a t  Los Alamos 
(NPDES Reports t o  EPA) 

F igure  4 

We es t ima te  t h a t  ou r  noncompliance r e p o r t s  w i l l  decrease by 
approximately 20% fol lowing completion of t h e  i n d u s t r i a l  waste 
l i n e s ,  so l ids  removal and pH adjustment f ac i l i t i e s  a t  t h e  TA-3 steam 
p l a n t ,  and t h e  s t a r t u p  of t h e  ch lo r ina to r  a t  t h e  TA-21 sewage 

a 
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t reatment  p l a n t .  
l i m i t a t i o n s  on our domestic e f f l u e n t  discharges,  which could 
decrease ou r  noncompliance by another  20-30%. 
e l i m i n a t e  a l l  v i o l a t i o n s  before t h e  end o f  CY82. 

We are a l s o  request ing t h e  EPA t o  remove t h e  flow 

Our goal is t o  

NPDES. Permit 

The r e a p p l i c a t i o n  of t h e  National Po l lu t ion  Discharge Elimination 
System (NPDES) permit was completed and t r ansmi t t ed  t o  DOE/LAAO for 
forwarding to  t h e  EPA. 
been determined t h a t  s e v e r a l  of t h e  compounds on t h e  EPA's Toxic and 
Hazardous Substance list are present  i n  c e r t a i n  Laboratory o u t f a l l s .  

As p a r t  of t h e  app l i ca t ion  process ,  it has 

Also submitted t o  t h e  EPA through DOEAAAO was t h e  Federal  F a c i l i t y  
Compliance Agreement ( F F C A ) ,  requested by t h e  EPA t o  formally 
e s t a b l i s h  an expedi t ious schedule t o  b r ing  t h e  Laboratory i n t o  
compliance with our NPDES permit.  

I 

Disposal  of PCBs 

More than 40,000 kilograms of a r t i c l e s  contaminated with 
polychlor inated biphenyls  (PCBs) were buried a t  TA-54, Area G, t h i s  
qua r t e r .  
allowed, PCB+ontaminated s w a p ,  d e b r i s ,  and drums w i l l  cont inue t o  
be disposed of a t  Area G. 

Although t h e  b u r i a l  o f  PCB c a p a c i t o r s  is now no longer 

Disposal of Hazardous Wastes (Nonradioactive) 

Close t o  10,000 kilograms of EPA-identified hazardous waste was 
disposed of a t  TA-54 t h i s  q u a r t e r .  
w e  p ro j ec t ed  approximately 100,000 kilograms t o  be disposed of i n  
C Y 8 1 ;  t o  date ,  t h e  EPA has  no t  acted on DOEIS r eques t  for a 
hazardous waste d i sposa l  permit, and t h e  Laboratory cont inues t o  
o p e r a t e  on I'interim approval". 

In ou r  app l i ca t ion  t o  the  EPA, 

Liquid Radioactive Waste 

?he volume of l i q u i d  r a d i o a c t i v e  waste t r e a t e d  t h i s  q u a r t e r  fe l l  
w i t h  t h e  normal ranges a t  both t h e  TA-50 and TA-21 t reatment  p l a n t s .  
The volune a t  TA-21 h a s  been s t e a d i l y  decreasing;  and, as can be 
seen i n  Fig. 5, it f e l l  below t h e  normal range during CY78-CY80 due 
t o  the  r e l o c a t i o n  of ClIIB-11 ope ra t ions .  It has r i s e n  back i n t o  the 
normal range t h i s  q u a r t e r  because o f  t h e  clean-up ope ra t ions  a t  t h e  
TA-21 t r ea tmen t  p l an t .  

9 



0 

P ER FO R M A N  C E 

12 I I I I I I I I I I I I I 1 I E 1 0 -  
3 
E 8 -  

- 
- 

v) n 
w 6 -  
k 
2 4 -  
0 

- 
- 

4 g 2 -  - 

60 1 I I I I I I I I I I I 1 . I  I 1  

w 45 
k 
Z 40 e 

35 
5 

VOLUME RANGE 1970-78 

" 
1970 1972 . 1974 1976 1978 1980 81 81 81 81 
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Valumes af Liquid Radiaact ive Waste 
Treated a t  Las Alms 

Figure  5 

The nuc l ide  c m c e n t r a t i o n s  af e f f l u e n t s  frm t h e  TA-50 and TA-21 
t rea tment  p l a n t s  were within the nmna l  ranges and belaw DOE 
gu ide l ines  far off-site dr inking  water except far Sr-90 which 
exceeded t h e  gu ide l ines  by abaut 9% (.27 pCi/cc -- prabably within 
t h e  uncer ta in ty  range).  
of americium and plutanium en te r ing  the  TA-50 t rea tment  p lan t  have 
been very high---far abave the  his tar ical  ranges---due ta  CMB-11 
opera t ims ,  t h e  unplanned r e l ease  by CMB-11 i n  Navember 1978, and a 
v a r i e t y  af nmrecur r ing  problems. (See Fig. 6 . )  Recently, t he  
thraughput of plutanium has been well in  excess of CMB-11 * s  x i g i n a l  
es t imates ;  i n  add i t i an ,  it was discovered t h a t  CMB-11 persannel were 
o v e r f i l l i n g  a scrubber tank ,  causing t h e  pracess s l u t i m  ta 
averflaw ta t h e  i n d u s t r i a l  waste l i n e .  The overfilling prablern has  
been carrected. 

It s b u l d  be nated t h a t  t h e  c a n c e n t r a t i m s  

10 
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Concentrat ions of Plutonium and Americium-241 
i n  Re In f luen t  a t  TA-50 Treatment P lan t  

Figure 6 

I S o l i d  Radioact ive Waste 

The volume of s o l i d  r ad ioac t ive  waste e i t h e r  buried o r  s tored  
r e t r i e v a b l y  dur ing  t h e  p a s t  q u a r t e r  was c o n s i s t e  t with t h e  averages 
of r ecen t  yea r s ,  inc luding  approximately 1,000 m with a combined 
r a d i o a c t i v i t y  of c l o s e  t o  21,000 curies. 

3 

INDUSTRIAL HYGIEIJE 

F i e l d  Support 

I n d u s t r i a l  Hygiene support  t h i s  pas t  qua r t e r  again included f i l ter  
t e s t i n g  of v e n t i l a t i o n  systems, hood t e s t i n g ,  r e s p i r a t o r  f i t t i n g  and 

11 
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t r a i n i n g ,  b i o l o g i c a l  monitoring, and workplace monitoring. I n  
gene ra l ,  t h e  amount and results of these a c t i v i t i e s  f e l l  w i t h i n  t h e  
normal range of previous qua r t e r s .  

Ana ly t i ca l  Support 

Although fewer ana lyses  and Laboratory determinat ions for t h e  
bioassay and workplace monitoring programs were completed t h i s  
q u a r t e r  as compared with t h e  preceding q u a r t e r ,  t h e  o v e r a l l  t r end  i s  
a cont inuing i n c r e a s e  (see Fig. 7). 
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h a l y t i c a l  Determinations TO Support Bioassay 
and Workplace Monitoring Programs 

Figure  7 

As a p a r t  of t h i s  a n a l y t i c a l  suppor t ,  a number o f  samples a r e  
"spiked'? wi th  a known quan t i ty  and ma te r i a l  t o  tes t  Laboratory 
personnel for q u a l i t y  c o n t r o l  purposes. Also, approximately 20 
samples a r e  s e n t  t o  u s  each qua r t e r  by t h e  American I n d u s t r i a l  
Hygiene Associat ion ( A I H A )  Laboratory Accredi ta t ion Program for 
q u a l i t y  c o n t r o l  purposes t o  tes t  our  prof ic iency .  

1 2  
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I 

CRITICALITY SAFETY 

C r i t i c a l i t y  s a f e t y  a c t i v i t i e s  t h i s  pas t  qua r t e r  took t h e  form of two 
s a f e t y  courses ,  one seminar, and seve ra l  s a f e t y  l e c t u r e s  a s  well a s  
informal d iscuss ions  and w r i t t e n  guidance. 
t he  two 14-hour nuc lear  c r i t i c a l i t y  s a f e t y  courses  were some DOE 
employees from Albuquerque and Nevada. The three-day seminar i n  
February on t lCrit ical  Experiments and Crit ical  Data", cosponsored by 
Group Q-14, was r e a l l y  an i i n t e r n a t i o n a l  mini-conference and 
information exchange betw$en 48 p a r t i c i p a n t s ,  n ine  o f  whom were from 
fore ign  coun t r i e s  (France,  Great  B r i t i a n ,  Germany, and Japan).  

Similar t o  t h a t  repor ted  l a s t  q u a r t e r ,  most of the c r i t i c a l i t y  
suppor t ,  s a f e t y  l e c t u r e s ,  and wr i t t en  guidance was provided for 
Group CMB-11, although Groups CMB-14, OS-2, and M-5 were a s s i s t e d .  
Some advance planning was done for NUWAX-81, t h e  Nuclear Weapons 
Accident Exercise a t  MTS, and some a s s i s t a n c e  provided o u t s i d e  t h e  
Laboratory t o  t h e  Sa fe ty  Office of the  Pantex P lan t  i n  Amarillo, 
Texas. 

Among those  a t tending  

0 

HEALTH AND SAFETY TRAINING 

'here were 58 scheduled t r a i n i n g  c l a s s e s  of 12 d i f f e r e n t  hea l th  and 
s a f e t y  courses  offered dur ing  t h i s  q u a r t e r ,  providing h e a l t h  and 
s a f e t y  t r a i n i n g  t o  more than 700 employees, represent ing  
approximately 5200 hours  of employee i n s t r u c t i o n .  O f  noteworthy 
i n t e r e s t  was t h e  6-hour Sa fe ty  Management Course, o f f e red  i n  January 
t o  30 group l eade r s  and d i v i s i o n  management personnel ,  desc r ib ing  
t h e  components of a successfu l  s a f e t y  program. In  addi t ion  t o  these 
c l a s s e s ,  over  200 new employees received a h e a l t h  and s a f e t y  
indoc t r ina t ion  and a r a d i a t i o n  s a f e t y  o r i e n t a t i o n ,  and c l o s e  t o  
1,000 employees at tended one of s e v e r a l  s p e c i a l  s a f e t y  t a l k s  given 
t h i s  qua r t e r  on t h e  s u b j e c t  of ltHotel F i r e  Survival t t .  Also 
completed t h i s  p a s t  q u a r t e r  was a set o f  f i v e  t r a i n i n g  video t a p e s ,  
c o n s t i t u t i n g  a Los Alamos se l f - s tudy  l a s e r  s a f e t y  t r a i n i n g  program 
t o  be a v a i l a b l e  for use  soon. 

SOP' REVImJ SYSTEM 
, 

Standard opera t ing  procedures (SOPS) cont inue t o  be received i n t o  
the  coordinated H-Division review system a t  a r a t e  of  about 35 per  
month. Approximately 80-100 SOPS a r e  i n  t he  review process  a t  one 
time, either wi th in  H-Division or pending co r rec t ion  and r e t u r n  f o r  
approval by the o r i g i n a t i n g  group. O f  an estimated 1600 SOPS i n  the  
Laboratory,  c l o s e  t o  500 have now been submitted through t h e  
H-Division review system. 



ACCIDENTS / INCIDENTS 

REPORTABLE INJURIES 

Reportable i n j u r i e s  are work-related i n j u r i e s  r equ i r ing  more than 
first a id ,  and inc lude  d i s a b l i n g  i n j u r i e s  which are those  involving 
days l o s t  from work--also c a l l e d  l o s t  workday cases  (LWCs). The 
nuhber of d i s a b l i n g  i n j u r i e s  pe r  f ixed  u n i t s  of man hours worked 
provides  an incidence r a t e  which is used f o r  comparison purposes. 
Table I11 d e p i c t s  Laboratory experience for CY79, CY80, and t h e  
first qua r t e r  of CY81. 

TABLE I11 

LABORATORY REPORTABLE I N J U R Y  EXPERIENCE 

1st Q- 
CY 1979 CY 1980 CY 1981 

I 

r TOTAL REPORTABLE OCCUPATIONAL INJURIES 137 99 32 

DISABLING INJURIES (LWC) 85 56 13 

LWC INCIDENCE RATE 1.24 0.81 0.62 

LABORATORY MAN HOURS WORKED 13,772,367 13,760,226 4,160,113 

One d i s a b l i n g  i n j u r y  involved an acid burn; t h e  remaining twelve 
were due  to  s l i p s ,  f a l l s ,  dropping objects, l i f t i n g  and handling o f  
m a t e r i a l s .  Note t h a t  the incidence r a t e s  f o r  CY80 and t h e  first 
q u a r t e r  of CY81 compare favorably with t h e  DOE average of 1.1 and 
t h e  most r e c e n t  U.S. i n d u s t r i a l  average of 2.7. 

Incidence Rates  by Divis ion 

A breakdown of t h e  LWC incidence rate a t  t h e  Laboratory by d i v i s i o n  
for t h e  p a s t  3 yea r s  is shown i n  Table I V .  
for t h i s  period is 1.0. 

?he Laboratory average 

14 
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TABLE I V  

DlVlSlOly 

MAT 
CTR 

L 
E 

MP 
P 

CMB 
MEC 

H 
CNC 

LWC INCIDENCE RATES BY DIVISION 
Apr i l  1 ,  1978 Through March 31, 1980 

I 

INCIDENCE RATE 

3.9 
2.8 
2.8 
1.8 
1.6 
1.3 
1.3 
1.1 
1.1 
1 .o 

DIVISION INCIDENCE RATE 

ENG 0.7 
G 0.7 
0 0.7 

AT 0.6 
C 0.4 
M 0.4 

wx 0.3 
LS+ 0.1 
T 1 0.1 

LESS T H A N  3 YEARS EXPERIENCE 

OTHER OCCURRENCES 

Radiation I n c i d e n t s  

There were a t o t a l  of eleven (11)  minor r a d i a t i o n  inc iden t s  which 
were inves t iga ted  and reported i n t e r n a l l y .  None were reported t o  
DOE a s  r epor t ab le  incidences r equ i r ing  formal inves t iga t ions .  

Occupational I l l n e s s  Inc iden t  

An i nc iden t  occurred i n  t h e  Materials and Image Evaluation Group 
(14-5) involving a technic ian  who developed an a l l e r g i c  
c o n j u n c t i v i t i s  poss ib ly  due t o  exposure t o  photo processing 
chemicals. Since more than f i v e  wordays were l o s t ,  a formal 
i n v e s t i g a t i o n  is being conducted. 

F i r e s  and Property Losses 

There were three (3)  minor fires during t h i s  period: one caused by 
an e l e c t r i c a l  overload,  another  by a c u t t i n g  torch, and t h e  t h i r d  by 
lithim hydride d u s t  from a machining operat ion.  
f i re  l o s s  is less than  $500. O f  f i v e  property loss  events ,  one was 
s i g n i f i c a n t :  
t ransformer,  r e s u l t i n g  i n  an es t imated  $12,000 l o s s .  

Tota l  estimated 

an electrical power surge  a t  TA-36 damaged a 



SURVEYS, A U D I T S  A N D  APPRAISALS 

INTERNAL APPRAISALS 

A dec i s ion  was made t h i s  qua r t e r  t o  r e c a s t  t h e  Los Alamos approach 
to  aud i t / appra i sa l  i n t o  one of  self a u d i t  by t h e  ope ra t ing  d i v i s i o n s  
with review and consu l t a t ion  by Health Division. 
suggested format for t h e  se l f - aud i t  program was d r a f t e d ,  and a 
schedule  developed a n t i c i p a t i n g  t h e  completion of one appra i sa l  per 
month. %e schedule allows for a 30-60 day i n t e r n a l  a p p r a i s a l  
w i th in  each d i v i s i o n ,  followed by an appra i sa l  team review, 
eva lua t ion ,  and completion of r e p o r t .  

To t h i s  end, a 

HS&E Appraisal  of CMB Division 

CMB Groups 1, 3, 5,  6, 7, 8, and 14 were v i s i t e d  i n  January for 
management in te rv iews  and func t iona l  v e r i f i c a t i o n  a s  p a r t  o f  
H-Division's appra i sa l  program. 
group were w r i t t e n  and t h e  concluding in te rv iews  with t h e  Group 
Leaders were le f t  pending. 

Draf t s  of t h e  appra i sa l  for each 

APPRAISALS BY OTHERS 

F i r e  P ro tec t ion  Program (FM) 

An appra i sa l  of the  Los Alamos F a c i l i t y  F i r e  Pro tec t ion  Program was 
conducted by Factory Mutual Engineering Associat ion (FM) of  Norwood, 
Massachusetts.  
a s  p a r t  of an i n t e r n a l  a u d i t  of t h e  b s  Alamos F a c i l i t y  F i r e  
Pro tec t ion  Program. 
emergency p lans ,  superv is ion ,  and f a c i l i t i e s .  The appra i sa l  r e p o r t  
i nd ica t ed  t h a t  o rgan iza t iona l  p rob lem first noted i n  t h e  1977 
r e p o r t  of FM's survey of t h e  Laboratory f a c i l i t i e s  have now been 
cor rec ted .  

This was done by reques t  of t h e  Sa fe ty  Group (H-3) 

?he appra i sa l  addressed pol icy ,  o rgan iza t ion ,  

Waste Management Operat ions (ALOLAAO) 

A Laboratory-wide a p p r a i s a l  of our waste management ope ra t ions  was 
conducted March 16-19 by J. Bresson and D. Lund o f  t h e  Waste 
Management and Transportat ion Developnent Division of t h e  
Albuquerque Operat ions Office (ALO), accompanied by A.  Gallegos from 
t h e  Los Alamos Area Operations Office (LAAO). 
a p p r a i s a l ,  a l l  a spec t s  of t h e  Laboratory r a d i o a c t i v e  and hazardous 
waste management programs were reviewed, inc luding  waste genera tor  
procedures, packaging, t r a n s p o r t a t i o n ,  t rea tment  d i sposa l / s to rage  

During t h e  3-1/2 day 
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opera t ions  and d i sposa l  s i te su rve i l l ance .  
toured TA-3-29 (CMB-1 and CMB-141, TA-55 (CMB-111, and TA-53 
(MP-Division) waste genera tor  opera t ions .  
n o t  y e t  been received. 

'he appra i sa l  team 

'he appra i sa l  report has  

C r i t i c a l i t y  Sa fe ty  Survey (ALO) 

Albuquerque Operat ions Office (ALO)  Reactor and C r i t i c a l i t y  Sa fe ty  
Branch conducted a c r i t i c a l i t y  s a f e t y  survey dur ing  March of Groups 
CMB-14, Q-1, and WX-3. Rere were no recommendations. 

Decontamination Funct ion (UC) 

The Univers i ty  of Ca l i fo rn ia  ( U C )  a u d i t  o rganiza t ion  completed tm  
a u d i t s  which involved t h e  decontamination func t ion  i n  t h e  Health 
physics  Group (H-1). ' h e y  were concerned with precious metals and 
the  processing of excess and sa lvage  items. Minor recomnendations 
were made t o  reduce o u r  inventory of contaminated precious meta ls  
and t i g h t e n  c o n t r o l s  on contaminated excess and sa lvage  i tems s e n t  
t o  H-1's decontamination f a c i l i t y .  
accepted,  and c o r r e c t i v e  ac t ion  is  i n  progress .  

These recommendations were 

Epidemiology Program (IJIOSH) 

The Epidemiology Program, p a r t i c u l a r l y  t h e  Plutonium Workers' Study 
and t h e  epidemiology con t r ibu t ion  t o  t h e  Pantex Environmental Impact 
Statement (EIS), was reviewed by Dr. Waxweiler of t h e  National 
I n s t i t u t e  of Occupational Safety and Health (NIOSH) , Cincinnat i ,  
Ohio. 
t h e s e  p ro jec t s .  
of m o r t a l i t y  s t u d i e s ,  ways i n  which s tudy cohor t s  can be va l ida ted ,  
and approaches for conducting m o r t a l i t y  s t u d i e s  quickly.  He 
provided a n m b e r  of s p e c i f i c  recommendations regarding t h e  problem 
we face i n  u t i l i z i n g  t h e  hea l th  physics  dosimetry d a t a  f o r  t h e  
purposes of epidemiologic ana lys i s .  

H i s  response was very favorable  regarding t h e  d i r e c t i o n  o f  
He provided use fu l  suggest ions regarding t h e  design 



IN DIRECT PROGRAMS 

HEALTH PHYSICS PROCRAYS 

I 

Neutron C a 1  i br a t  ion Fac il it y 

The bas ic  design c r i t e r i a  were campleted t h i s  pas t  qua r t e r  far t h e  
neutran c a l i b r a t i a n  f a c i l i t y  -- a f a c i l i t y  i n  which neutran 
dasimetry c a l i b r a t i m  wark can be accu ra t e ly  perfarmed. 
f a c i l i t y  w i l l  be an addi t ian  t o  SM-130, and w i l l  be a f r e e s t a n d i n g  
s t r u c t u r e  appraximately 29 feet high,  with a false flaar and sheet 
metal wa l l s  far t h e  purp&e of reducing neutran scatter. 
is an t i c ipa t ed  far secan$ qua r t e r ,  FY82. 

Th i s  

C m p l e t i m  

0 

TLD Correct ion Fac to r  Determinations 

T h i s  pragram determines neutron carrectian f a c t a r s  (ncf  Is) i n  a reas  
of t h e  Labaratary where s i g n i f i c a n t  neutron expasures a r e  expected. 
Th i s  is necessary since aur TLD badge r e s p n s e  ta  neutrans v a r i e s  
widely in  c e r t a i n  energy ranges. 
q u a r t e r  due t~ a de lay  i n  t h e  de l ive ry  af same equipment. 
Cmple t i an  af t h e  i n i t i a l  c y c l e  af determinat ians  is t e n t a t i v e  far 
f a u r t h  qua r t e r  , FY83. 

T h i s  pragram was delayed t h i s  

F i l t e r  Paper Replacement S t u d l  

A replacement far the  f i l t e r  paper currently used a t  t h e  Labaratary 
ta  callect r ad iaac t ive  p a r t i c u l a t e s  in  the a i r  w i l l  be needed in  
appraximately an8 year ,  a s  it is no langer  manufactured. Th i s  past  
q u a r t e r ,  f i l ter  samples were callected a t  selected a i r  sampling 
sites using twa p s s i b l e  replacement papers  t h a t  w i l l  be subjected 
ta a chemical ana lys i s .  C m p l e t i m  is an t i c ipa t ed  for f a u r t h  
q u a r t e r ,  FY81. 

Telemetry Improvement a t  NTS 

During t h i s  past qua r t e r ,  a pragram t c ~  test t h e  r e l i a b i l i t y  af t h e  
c u r r e n t  r a d i a t i m  detect ian ,  measurement , and da ta  t ransmiss ian  
'system a t  NTS was under develapment, and f a b r i c a t i a n  was begun an a 
Central System Fa i lu re  Alarm Panel (CENSFAP). The ove ra l l  pragram 
of planned impravements w i l l  extend i n t a  t h e  f au r th  q u a r t e r ,  I FY83. 

S a f e t y  Documentatian far Ex i s t ing  F a c i l i t i e s  

We have i d e n t i f i e d  46 f a c i l i t i e s / a p e r a t i a n s  where the  hazards are 
either maderate or high and w i l l  r equ i r e  t h e  prepara t ian  af Safe ty  
Analysis  Reprts (SARs) in  arder ta camply w i t h  t h e  recent  DOE Order 
5481.1. 

I 

T h i s  arder r equ i r e s  u s  t a  prepare SARs far e x i s t i n g  
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fac i l i t i es  t h a t  d id  m t  requ i r e  SARs when t h e y  were b u i l t  ( p r i a r  ta 
1972). During t h i s  pas t  q u a r t e r ,  a l l  Divis ians  were n a t i f i e d  af 
t he i r  r e s p n s i b i l i t i e s  regarding t h i s  mat te r ,  and a schedule 
presented for t h e  c m p l e t i a n  af t h i s  pragram. 

IMPULSE System Upgrade 

IMPULSE is a camputerized detectim system used a t  TA-55 far 
caunt ing alpha a c t i v i t y  on t h e  f i l ters af t h e  roan a i r  samplers and 
exhaust stack samplers. Due t~ the  rapid increase i n  t h e  number af 
f i l ters  and t h e  time invalved in  these d a i l y  analyses ,  t h e  IMPULSE 
System is being upgraded ta increase t h e  number af d e t e c t a r s  a s  well 
as t h e  ADP capab i l i t y .  During t h i s  l a s t  qua r t e r ,  a new c m p u t e r  
s f t w a r e  system was received and put i n t a  apera t ion .  Alm, wark 
arders were subni t ted  far t h e  i n s t a l l a t i a n  af 24 add i t i ana l  
detectars. Campletian af t h i s  p r a j e c t  is an t i c ipa t ed  far f au r th  
qua r t e r ,  FY81. 

MEDICAL PROGRAMS 

Addit i m a l  Dispensar ies  

Accarding IXJ t h e  gu ide l ines  af MC0528, TIOccupatianal Health ' 

ProgramTt, we must prav ide  tm  add it i ana l  d i spensar ies .  
d i spensary  w i l l  be l aca t ed  a t  TA-55, and t h e  ather a t  LAMPF. 

One 

Prel iminary sketches and raugh cast e s t ima tes  
were campleted t h i s  past quar te r .  Funct ional  
far t h i r d  qua r t e r ,  FY83. 

Physiatherapy/Rehabilitation Unit 

A needed addi t ion  ta aur  medical pragram is a 
Rehab i l i t a t ion  Unit ,  e s p e c i a l l y  far emplayees 

far these  f a c i l i t i e s  
ape ra t i an  is pra jec ted  

Physiotherapy and 
w t n  s u s t a i n  back 

i n j u r i e s .  %me prel iminary des igns  were campleted t h i s  pas t  
q u a r t e r ;  hawever, f u r t h e r  design wark awai t s  determinat ian af 
a v a i l a b l e  space i n  t h e  new l abora t a ry  suppart  complex. 

Reduct ion of Medical Recards t o  Microfiche 

The equipment requi red  IXJ micrafiche our medical recards was 
de l ivered  t h i s  pas t  q u a r t e r ;  hawever , i n s t a l l a t  ian and a p e r a t  im has 
been delayed while await ing the  engineer ing study t a  mad i fy  e x i s t i n g  
space. The t r a n s f e r  af a l l  11,000 medical records t a  micrafiche is 
scheduled t o  be completed for fourth quarter, FY83. 
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SAFETY PROGRAMS 

The Laboratory Manual, Chapter 1 
I 

The first set of add i t ions  t o  t h e  Laboratory Manual, Chapter 1 ,  
"Health, Safe ty  and Environment ,If were completed, p r in ted  and 
d i s t r i b u t e d  t h i s  pas t  qua r t e r  t o  over 700 manual holders .  
add i t ions  included 15 d i f f e r e n t  docunents and one entire s e c t i o n ,  
along with replacements for t h e  Index and Glossary s e c t i o n s .  The 
remaining a d d i t i o n s ,  complete r e v i s i o n  and r e i s s u e  is a n t i c i p a t e d  
for completion i n  second q u a r t e r ,  FY83. 

Rese 

S a f e t y  Film Library  

The es tab l i shment  of a s a f e t y  f i l m  l i b r a r y  with over 70 s a f e t y  films 
and t h e  implementation of a loan program was completed t h i s  q u a r t e r ,  
along with a s a f e t y  f i l m  ca t a log  which was d i s t r i b u t e d  i n  March t o  
a l l  ho lders  o f  t h e  Laboratory Manual, Chapter 1. 

! 

I 

WASTE MANAGEMENT PROGRAMS 

Treatment F a c i l i t y  Modif icat ions (TA-50 1 

A number of modi f ica t ions  and some new equipnent became necessary a t  
the  TA-50 t reatment  f a c i l i t y  t o  t r e a t  t h e  highly contaminated 
process  waste acc iden t ly  re leased  more than tm yea r s  ago by BIB-11. 
?his pas t  q u a r t e r  saw t h e  replacement of an ion exchange resin, t h e  
i n s t a l l a t i o n  of new hea t ing  and v e n t i l a t i n g  equipment i n  Room 60, 
and t h e  completion of design drawings f o r  t h e  i n s t a l l a t i o n  of t h e  
smal l ,  package p r e c i p i t a t i o n  p l a n t  i n  Room 60. A l l  modif icat ions 
a r e  scheduled t o  be completed by t h e  fou r th  q u a r t e r ,  FY81, t o  be  
followed by equipment t e s t i n g ,  SOP p repa ra t ion ,  and opera tor  
t r a i n i n g  by first q u a r t e r ,  FY82, with f i n a l  c leanup of q x i s t i n g  ~. 

t anks  and equipment now hold ing-  t h e  CMB-11 waste  by second q u a r t e r ,  
FY82. 

Collection System Improvement (TA-50 1 

Progress continued on t h e  replacement of almost a l l  r a d i o a c t i v e  
l i q u i d  waste p i p e l i n e s  lead ing  t o  t h e  TA-50 t rea tment  p l a n t  which is 
now approximately 25% complete (ahead of projected schedule).  
involves  lay ing  over 22,000 feet of double-contained piping,  
i n s t a l l i n g  sane new equipnent and i n s t r u n e n t a t i o n ,  providing 
computer support ,  and t r a i n i n g  ope ra to r s ,  a l l  o f  which w i l l  be 
requi red  before t h e  system can be ope ra t ing  by t h e  first q u a r t e r ,  
FY 83. 

?his 
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ENVIRONMENTAL PROGRAMS 

Sulphlex Pavement 

Prel iminary s t u d i e s  of t h e  environmental effects of sulphlex 
pavement, an a spha l t  s u b s t i t u t e  being considered for use a t  t h e  
Laboratory,  continued t h i s  p a s t  qua r t e r .  P l an t s  a r e  being grown i n  
a mix tu re  of so i l  and su lphlex ;  microbio logica l  a c t i v i t y  i n  t h e  
mixture  is being observed. . 

Emergency Response Van 

Work continued on t h e  i n t e r i o r  of t h e  van, i n s t a l l i n g  
in s t runen ta t ion .  h r i n g  t h i s  q u a r t e r ,  t h e  van was taken on two 
f i e l d  t r i p s  to  Amaril lo,  Texas, t o  make l imi t ed  f i e l d  measurements 
and to  c o l l e c t  d a t a  on background r a d i a t i o n  l e v e l s  around t h e  DOE 
Pantex f a c i l i t y .  'he purpose was t o  test t h e  e x i s t i n g  
in s t runen ta t ion  and c o r r e c t  any problems t h a t  may occur once t h e  van 
becomes f u l l y  opera t iona l .  

C u l t u r a l  Resources Management Plan 

A s  a prelude t o  t h e  developnent o f  a Cu l tu ra l  Resources Management 
Plan (CRMP) fo r  t h e  Laboratory,  a proposal was submitted t h i s  p a s t  
q u a r t e r  t o  t h e  National Regis te r  o f  H i s t o r i c  Places  reques t ing  t h a t  
a l l  i d e n t i f i e d  a rchaeologica l  sites on Laboratory property be 
considered for nomination t o  t h e  r e g i s t e r .  If our proposal is acted 
upon, t h e  developnent of a CRMP w i l l  al low t h e  add i t ion  of p resen t ly  
un iden t i f i ed  sites t o  be added upon discovery without  s epa ra t e  
determinat ion.  

COMPUTERIZATION EFFORTS 

b r i n g  t h i s  pas t  q u a r t e r ,  a new Data Re t r i eva l  System was i n s t a l l e d  
i n  H-1's personnel dosimetry computer which generated f o r  t h e  f i r s t  
time a l l  t h e  monthly reports wi th  r e spec t  t o  personnel r a d i a t i o n  
exposure da t a .  
CCF t o  H-1's computer has  helped t o  a l l e v i a t e  a v a i l a b i l i t y  and 
congest ion problems. 

?he t r a n s f e r  of  exposure d a t a  management from t h e  
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With i n s t a l l a t i o n  of new software i n  H-1's newest PDP 11/34 computer 
l a s t  q u a r t e r ,  efforts have been expended t o  f u l l y  u t i l i z e  t h e  
machine's c a p a b i l i t i e s ,  and to  develop add i t iona l  d a t a  bases  for 
t r a c k i n g  SOPS, x-ray devices, r ad ioac t ive  sources ,  and h e a l t h  
phys ics  checklists, and to expand the  exis t ing i n s t r u m e n t  pool da t a  
base to  inc lude  in s t runen t  f a i l u r e  and maintenance h i s to ry .  

J o i n t  efforts were made by t h e  S a f e t y  Office (H-3) and the  Training 
Office (PA-5) on the  developnent o f  a new d a t a  base t o  se rve  t h e  
needs of both organiza t ions  regarding Laboratory-sponsored t r a i n i n g .  
A d a t a  base d e f i n i t i o n  and the  report requirements for both h e a l t h  
and s a f e t y  t r a i n i n g  and PA-5 sponsored t r a i n i n g  was submit ted i n  a 
s e r v i c e  request t o  ADP-2. 
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RESEARCH AND DEVELOPMENT PROGRAMS 

Environmental Impact Statement Developnent 
TRU Contaminated Waste S i t e  Evaluat ion 
Hunan Health Ef fec t s  of Plutonium 
Plutonium i n  Human Tissues 
Inc ine ra to r  Docunentation . 
Commercial Inc ine ra t ion  k iqons t r a t ion  
Hazardous Waste Managemenq Technology 
Hazardous Waste Inc inera tson  R&D 
Interim Waste Operationso 
TSTA Operations 
TSTA Ins t runen ta t ion  
Defense TRU Waste Assay Ins t runen ta t ion  Developnent 
Waste Management Assay Ins t runen ta t ion  Developent (PNL) 
Nuclear Mate r i a l s  Production Sa fe ty  Assessment 
Gas S c i n t i l l a t i o n  Propor t iona l  Counter 
Off-Site Radiological  Exposure Review 
R PR Safety/  Environmen t a 1  Assessment 
Por t ab le ,  E ia t te ryqpera ted  Computer 
DRJ k c o n t a n i n a t i o n  . 
Respi ra tor  S t u d i e s  
Respi ra tor  Pro tec t ion  S tudies  
Applied Respi ra tor  Research 
Respirator  Sorbents for Iodine  
Resuspension 
O i l  Sha le  Workers Health S tud ie s  
O i l  Shale Inha la t ion  Toxicology 
Fibrous Aerosol Inha la t ion  Toxicology 
I n d u s t r i a l  Hygiene Task Force 
I n d u s t r i a l  Hygiene Support  f o r  LETC 
Hunan Subjec t  Tests 
Aerosol Support  for F i l t e r  Test S t a t i o n s  
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Environmental Impact Statement Development 

Funding: $1, OOOK - DOE/ALO 
S ta f f ing :  6.5 FTE p l u s  others 

Th i s  program involves  t h e  developnent of an Environmental Impact 
Statement (EIS) for t h e  WE Pantex P lan t  near Amarillo, Texas, 
o f f i c i a l l y  ordered to begin t h i s  pas t  qua r t e r .  
p r o j e c t  include most Environmental Su rve i l l ance  Group (H-8) s t a f f  
members and a t o t a l  of about 30 s t a f f  i n  o the r  Health Division . 
groups and o t h e r  d i v i s i o n s .  Work w i l l  include sane f i e l d  
environmental s t u d i e s  a t  Amarillo and o the r  p o t e n t i a l  s i tes,  
eva lua t ion  of cons t ruc t ion  and l o c a t i o n  a l t e r n a t i v e s ,  a n a l y s i s  o f  
p o t e n t i a l  acc iden t s ,  engineering conceptual design, and docunent 
preparat ion.  

P a r t i c i p a n t s  i n  t h e  

TRU Contaminated Waste S i te  Evaluat ion 

Funding: $159K - DOE/BIM . 
S t a f f i n g :  2.5 FTE 

As previously reported l a s t  q u a r t e r ,  an IlAlternatives Docunent" is 
being prepared t o  analyze 14 s t r a t e g i e s  f o r  t he  long-term management 
of t r ansu ran ic  (TRU) wastes c u r r e n t l y  buried and s to red  a t  s i x  waste 
d i s p o s a l  areas i n  Los Alamos. 'Ihese a l t e r n a t i v e s  range from leav ing  
t h e  wastes i n  place,  t o  d i sposa l  i n  a f e d e r a l l y  owned, deep 
geo log ica l  r e p o s i t o r y  loca ted  remotely from b s  Alamos. 

h r i n g  t h i s  r epor t ing  period, a d r a f t  of t h e  Al t e rna t ives  Docment 
was t r ansmi t t ed  t o  Rocky F la t s  ( l ead  l a b o r a t o r y ) ,  ALO, U N M ,  and t o  
selected s ta f f  a t  Georgia I n s t i t u t e  o f  Technology f o r  review and 
comnent. 
docunent r e v i s i o n  p r i o r  t o  t h e  f i n a l  i n t e r n a l  and e x t e r n a l  review. 
'Ihe dec i s ion  was reached t o  pub l i sh  t h e  f i n a l  ve r s ion  of t h e  
A l t e r n a t i v e s  Docunent as  a Laboratory report. 
llNotice of Avai labi l i tyl l  i n  t h e  Fede ra l  Regis ter  and t h e  pub l i c  
review and comment period will therefore not  be required.  
Publ icat ion is scheduled for October 198 1. 

All c o m e n t s  were received and are being considered i n  t h e  

Publ icat ion o f  t h e  

Human Health Effects o f  Plutonium 

Funding: $658K - WE 
S t a f f i n g :  13 FTE 

?his project is concerned wi th  i n v e s t i g a t i n g  the  h e a l t h  of workers 
a t  s i x  DOE nuclear  f a c i l i t i e s .  P ro jec t  a c t i v i t i e s  have been devoted 
p r imar i ly  to  de f in ing  populations a t  r i s k ,  ga the r ing  data ,  and da ta  
t ransformation a c t i v i t i e s .  Sane r e c e n t  h i g h l i g h t s  are described 
below. 

I 
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?he coding of information on occupation and o the r  va r i ab le s  was 
completed t h i s  p a s t  q u a r t e r  on a 252 sample of a l l  c u r r e n t  and 
former Rocky F l a t s  employees, a s  well a s  a l l  i d e n t i f i e d  deceased and 
those  i n  t h e  b ra in  cancer  con t ro l  study. 
Cancer Case Control Study, both t h e  s u b j e c t s  of t h e  s tudy  and the  
c o n t r o l s  have been se l ec t ed .  
received on employees a t  Savanna River ,  and procedures a r e  being 
developed for v a l i d a t i n g  these da ta .  
were held with t h e  medical s taff  regarding t h e  p o s s i b i l i t y  of 
conducting f u t u r e  case c o n t r o l  s t u d i e s .  
were on f i le  with t h e i r  medical department have been received. 
w i l l  assist  u s  i n  t r y i n g  t o  locate a n m b e r  of hard-to-find death 
certificates. F i n a l l y ,  a g r e a t  dea l  of personnel da t a  was obtained 
t h i s  q u a r t e r  on both p a s t  and p resen t  Pantex employees. 
approval was obtained to secure  a c o n t r a c t  with t h e  Social Secur i ty  
Administration for a search of v i t a l  s t a t u s  on a roster of Pantex 
employees. Analyses have begun comparing m o r t a l i t y  for var ious  type 
of cancers i n  t h e  genera l  populat ion,  among Pantex workers, and i n  
var ious  geographical areas surrounding t h e  Pantex f a c i l i t y .  

For t h e  Rocky Flats  Brain 

Health physics  d a t a  were r e c e n t l y  

A t  Monsanto-Mound , d i scuss ions  

"he dea th  c e r t i f i c a t e s  t h a t  
"hey 

DOE 

Plutonium Workers Study - "he major focus of t h e  Plutonium Workers 
Study is t o  i n v e s t i g a t e  t h e  incidence of d i sease  among exposed and 
nonexposed nuc lear  workers. 
effort of a t  least  seve ra l  years '  durat ion.  An in te rv iew schedule  
has been developed, undergone s e v e r a l  d r a f t s ,  and has been reviewed 
by t h e  Epidemiology Advisory Committee. A t h i r d  d r a f t  has now been 
compiled and. is  ready for p re t e s t ing .  Interviews w i l l  be conducted 
wi th  both former and c u r r e n t  nuclear  workers. 

. - [  

Such an endeavor comprises a long range 

Plutonium i n  Human T i s sues  

Funding: 5448K - DOE 
S taf f ing :  6 FTE 

Analyses were concluded this  qua r t e r  on a whole body wi l led  t o  t h e  
United States Transuranium Regis t ry  (USTR >---a former employee o f  
Lawrence Livermore National Laboratory who had a s i g n i f i c a n t  
depos i t ion  of Americium-241 and who d ied  of a malignant helanoma i n  
1979. All results were reported t o  t h e  USTR, and a d e t a i l e d  
docunent is being prepared on t h i s  case.  Analyses are being 
performed on two o t h e r  USTR autopsy cases from b s  Alamos, both o f  
whom had s i g n i f i c a n t  known exposures t o  plutonium. 

Also completed t h i s  qua r t e r  were t h e  prepara t ion  of the  Natural  
Matrix Tissue Specimens (hunan lung  and l i v e r )  conta in ing  
lfmetabolized't plutonium. ?his was a j o i n t  effort  by our  Laboratory, 
t h e  National Bureau of Standards (NBS) , and t h e  Environmental 
Measurements Laboratory t o  produce s tandards  for use by l a b o r a t o r i e s  
involved i n  t h e  measurement of plutonium i n  hunan t i s s u e s .  
specimens are c u r r e n t l y  being analyzed a t  Los Alamos and NBS. 

"he 
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Also analyzed t h i s  q u a r t e r  were approximately 90 genera l  population 
t i s s u e s .  
geographic l o c a t i o n s  i n  t h e  U.S. (34 cases  were c o l l e c t e d  t h i s  
qua r t e r )  t o  provide a da t a  base of plutonium concent ra t ion  i n  
var ious  tissue.of t h e  genera l  populat ion,  i.e., nonoccupationally 
exposed cases. 

We cont inue to collect autopsy specimens from various 

I n c i n e r a t o r  Documentation 

Funding: $loOK - DOE/NE . 
Sta f f ing :  0.8 FTE 

?his program, as well a s  t h e  following t h r e e  waste t rea tment  
programs descr ibed below, are based i n  H-7's Treatment Developnent 
F a c i l i t y  (TDF), and are adjuncts  t o  t h e  o r i g i n a l  mission t o  develop 
and demonstrate con t ro l l ed -a i r  i n c i n e r a t i o n  ( C A I )  for chemical 
s t a b i l i z a t i o n  ind volune reduct ion  of t r ansu ran ic  (TRU) s o l i d  
wastes.  
and publ ish complete docunentation for four DOE-sponsored TRU waste  
i n c i n e r a t i o n  p ro jec t s .  
and ope ra t iona l  experience summaries f o r  t h e  CAI/TRU waste p r o j e c t ,  
TDF s t a f f  a l s o  has  t h e  r e s p o n s i b i l i t y  for s i m i l a r  efforts a t  t h e  
Rocky F l a t s  P l a n t ,  Savannah River Laboratory,  and Mound Laboratory. 
During t h i s  r epor t ing  per iod ,  support  funds have been t r a n s f e r r e d  t o  
t h e s e  t h r e e  sites and progress  has  been monitored by si te v i s i t s  and 
'telephone con tac t s .  
September 1981. 

?he o b j e c t i v e  of Inc ine ra to r  Cocunentation is t o  assemble 

In add i t ion  t o  preparing engineer ing d a t a  

Publ icat ion of a l l  r e p o r t s  is  scheduled for 

Commercial I n c i n e r a t i o n  Demonstration 

Funding: $760K - DOE/NE 
S ta f f ing :  8.8 FTE 

'Ihe dual  o b j e c t i v e s  of t h i s  program a r e  ( 1 )  t o  extend C A I  processing 
c a p a b i l i t i e s  to  inc lude  low-level wastes  (LLW) generated by nuc lear  
u t i l i t i es ,  and (2) t o  t r a n s f e r  t h i s  technology i n  support  of a 
DOE/industry C A I  demonstration a t  a nuc lear  u t i l i t y  si te.  
Developnent t a s k s  inc lude  combustion experiments and equipment 
modi f ica t ions  t o  permit t rea tment  of spent  ion exchange r e s i n s ,  
o rganic  l i q u i d s ,  and wastes contaminated with f i s s i o n  products .  
During t h i s  pas t  q u a r t e r ,  t h e  F ina l  Safety Analysis Review (FSAR) 
docunent was completed and an equipment vendor selected. Design 
a c t i v i t i e s ,  cons t ruc t ion ,  and component f a b r i c a t i o n  continued. 
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Hazardous Waste Management Technology 

Funding: $690K - DOE/EP 
S t a f f i n g :  4.7 FTE 

lhe o b j e c t i v e  of t h i s  program, with Los Alamos designated lead role,  
is t o  determine technology requirements f o r  DOE compliance w i t h  EPA 
hazardous waste management r egu la t ions .  
program include: completion of a nationwide DOE hazardous waste 
inventory;  developnent of a program s t r a t e g y  docunent; t e c h n i c a l  
analyses  of hazardous waste t r a n s p o r t  and t reatment  a l t e r n a t i v e s ;  
i n c i n e r a t i o n  tests to determine C A I  c a p a b i l i t i e s  t o  completely 
oxidize polychlor inated biphenyls  (PCBs) to nonhazardous compounds ; 
and chemical pu r i f i ca t ion / r ecove ry  funding of s t u d i e s  a t  Oak Ridge 
National Laboratory. 
plan/schedule was revised i n  response t o  DOE concerns,  some funds 
were transferred, and sane major equipnent ordered. 

Elements of t h e  FY81 

h r i n g  t h i s  p a s t  q u a r t e r ,  t h e  program 

Hazardous Waste I n c i n e r a t i o n  R&D 

Funding: $400K - EPA/ORD 
S t a f f i n g :  5 FTE (projected)  

I n  mid-March, funding was received from EPA t o  conduct i n c i n e r a t i o n  
tests i n  t h e  CAI.  
s i gn ing  of a DOE/EPA Interagency Agreement t o  s tudy hazardous 
m a t e r i a l s  recovery and d e s t r u c t i o n  technoloey. ?he program 
complements and extends t h e  DOE/EP p r o j e c t  described above. 
of work a t  p re sen t  is p a r t i a l l y  def ined and inc ludes  i n c i n e r a t i o n  of 
penta-chlorophenol t r e a t e d  wood and shared i n t e r e s t  i n  t h e  PCB 
i n c i n e r a t i o n  and chemical treatment s t u d i e s .  

Establishment of t h i s  program was preceded by t h e  

Scope 

In t e r im  Waste Operat ions 

Funding: $1045K - DOE 
S t a f f i n g :  -14 FTE 

?his program provides  funding to  ope ra t e  r a d i o a c t i v e  s o l i d  wa t e  
o p e r a t i o n s  a t  b s  Alamos. As previous r epor t ed ,  over 1,000 m of 
waste with a combined r a d i o a c t i v i t y  of approximately 21,000 c u r i e s  
was e i t h e r  buried o r  stored during t h i s  p a s t  qua r t e r .  In a d d i t i o n ,  
a new b u r i a l  p i t  (/I271 was excavated, c o s t i n g  approximately $32K. 
?he drums of TRU waste h e l d  i n  r e t r i e v a b l e  s t o r a g e  for ove r  3-1/2 
y e a r s  were checked and appear i n  e x c e l l e n t  condi t ion.  I n s t a l l a t i o n  
of equipnent i n  t h e  Waste Size Reduction F a c i l i t y  continued. 

3 
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TSTA Operat ions 

Funding: $45K '- DOE/OFE 
Staf f ing :  .5 FTE 

'his program suppor ts  cons t ruc t ion  and operat ion of t h e  T r i t i u m  
System Test Assembly (TSTA) loca ted  a t  TA-21. During t h i s  r epor t ing  
per iod ,  some design drawings were completed, more equipment ordered, 
sane equipnent  modified and sme re turned  t o  t h e  vendor for rework. 
'he tritium monitoring sygtem design desc r ip t ion  was rev ised ,  and 
sane t e s t i n g  took p lace  of,' t h e  emergency t r i t i u n  cleanup system 
water monitor. { 

0 

TSTA Instrumentat ion 

Funding: $87K - DOE/OFE 
Staf f ing :  .7 FTE 

?his program suppor ts  developnent o f  tritium monitoring i n s t r m e n t s  
t h a t  can s e l e c t i v e l y  monitor tritium i n  t h e  presence o f  ac t iva t ed  
a i r  and d i f f e r e n t i a t e  between tritium gas and tritium oxide (water 
vapor).  'his l a s t  q u a r t e r  a t  Lawrence \-vermore National 
Laboratory,  tests were performed using % f o r  ac t iva t ed  a i r  which 
presented a s e r i o u s  adsorpt ion problem of llmysteriouslt n i t rogen  
compound(s) on t h e  i n s t r m e n t  chamber sur faces .  While var ious  
chamber materials are being considered,  we have aroused t h e  i n t e r e s t  
of some members of t h e  fusion community regarding t h e  n i t rogen  
compound(s). 

Defense TRU Waste Assay Instrumentat ion Development 

Funding: $320K - DOE ( to t a l  funding $goOK) 
S ta f f ing :  1.5 FTE 

Managed by H-1, t h i s  program suppor ts  i n s t runen ta t ion  developnent 
for TRU waste assay  with con t r ibu t ions  from Q-Division and EG&G i n  
Santa  Barbara. h r i n g  t h i s  p a s t  q u a r t e r ,  measurements were taken a t  
Santa Barbara of 55-gallon drums spiked with plutonium i n  va r ious  
matrices such as  sc rap  metal, concre te ,  etc. Work continued on a 
55-gallon drun counter  for Oak Ridge National Laboratory, and s i t e  
s t u d i e s  were performed a t  Richland, Idaho, Rocky F l a t s ,  Los Alamos, 
and Oak Ridge t o  determine t h e i r  TRU waste assay  requirements.  
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Waste Management Assav Ins t rumenta t ion  DeveloDment (PNL 

Funding: $99K - DOE 
S ta f f ing :  1.8 FTE 

?his program funds t h e  developnent of in s t runen ta t ion  a s  appl ied t o  
t h e  Pacific Northwest Laboratory (PNL) r e sea rch  on c leaning  
techniques  of contaminated or decommissioned equipment, inc luding  
e l e c t r o p o l i s h i n g  and v i b r a t o r y  processes .  
measure the  ex ten t  of contamination i n  a v a r i e t y  of conf igura t ions  
and mat r ices .  b r i n g  t h i s  q u a r t e r ,  a l l  components of one ins t runen t  
system, FIEGAS, which measures TRU a c t i v i t y  i n  combustible waste, 
were t e s t e d  and shipped t o  PNL. 
s p e c i f i c a t i o n s  for a p l u t o n i m  c r i t i c a l i t y  monitoring system were 
completed and forwarded t o  PNL. 

?he i n s t r u n e n t s  must 

Detector des igns  and component 

Nuclear Mater ia l s  Production S a f e t y  Assessment 

Funding: $180K - DOE/EV 
S ta f f ing :  1.75 FTE 

This program provides  t echn ica l  support  for performing s a f e t y  
assessments for new and/or modified-DOE f a c i l i t i e s .  WX-8 manages 
t h e  program, and H-1 provides  input  on r a d i a t i o n  monitoring, 
v e n t i l a t i o n , . a n d  a c c i d e n t  ana lys i s .  h r i n g  t h e  pas t  q u a r t e r ,  
background information was obtained l o c a l l y  on var ious  processes  
t h a t  p a r a l l e l  t h e  processes  of t h e  proposed Rover f u e l s  headend 
f a c i l i t y  a t  Idaho, which is scheduled for review s h o r t l y .  

Gas S c i n t i l l a t i o n  Propor t iona l  Counter 

Funding: $150K - DOE/EV 
S ta f f ing :  1 FTE 

Tnis  program suppor ts  developnent of gas  s c i n t i l l a t i o n  propor t iona l  
coun te r s  (GSPC) for low-level plutoniun photon assay for in-vivo 
count ing app l i ca t ions .  
detectors a r e  complete, one t echn ica l  problem remains---the 
f a s t en ing  of t h e  p l a s t i c  x-ray window. 
of t h e  u n a v a i l a b i l i t y  of pure beryll ium. 
p l a s t i c  have been success fu l ,  bu t  no t  repea tab le .  
cont inue  

Although a l l  component p ieces  f o r  these 

P l a s t i c  must be used because 
Some tests t o  mount t h e  

Tne tests w i l l  
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OffSi te  Radiological  Exposure Review 

Funding: $240K - DOE/NVOO 
S ta f f ing :  3 FTE 

In  August 1979, funding was provided t o  reassess t h e  r ad io log ica l  
exposures due  t o  f a l l o u t  from atmospheric t e s t i n g  i n  Nevada. 
Livermore (LLNL) is c a l c u l a t i n g  i n t e r n a l  depos i t ion  while  Los Alamos 
is reas ses s ing  t h e  ex te rna l  dose us ing  computer codes t o  c a l c u l a t e  
beta and g m a  exposure *om reconstructed f a l l o u t  contours.  
Although c a l c u l a t i o n s  and ana lyses  cont inued,  much time was spen t  
t h i s  pas t  qua r t e r  preparing for and g iv ing  a l e g a l  depos i t ion  f o r  
t h e  Allen vs. U.S. case scheduled for t r i a l  t h i s  Fa l l .  Re s u i t ,  
f i l e d  within t h e  pas t  year by 26 people  (mostly i n  Utah), claims 
personal  harm or harm t o  fami ly  members due to  t h e  nuc lear  t e s t i n g .  

. 

,RPR Safe tyRnvi ronmenta l  Assessment 

Funding: $25K - DOE 
Sta f f ing :  0.3 FTE . 

Under t h e  d i r e c t i o n  of Q-Division, t h i s  p r o j e c t  is eva lua t ing  seven 
reactor concepts  proposed for t h e  Replacement Production Reactor 
( R P R ) .  Health Divis ion provided a smmary, assess ing  each concept 's  
a b i l i t y  t o  meet va r ious  r egu la t ions ,  and a s s i s t e d  i n  es t imat ing  t h e  
r e l a t i v e  s a f e t y  margins o f  each concept.  

Po r t ab le ,  Battery-Operated Computer 

Funding: $70K - LAIL 
Staf f ing :  1 FTE 

?his computer, designed t o  f i t  i n t o  an a t t a c h e  case, w i l l  provide 
needed support  f o r  f i e l d  app l i ca t ions  and emergency response 
s i t u a t i o n s .  
computer system was completed, and a prototype o f  t h e  c e n t r a l  
processor  constructed.  
tested. 

'he des ign  o f  t h e  o v e r a l l  a r c h i t e c t u r e  of t h e  por tab le  

Prel iminary software has  been wr i t t en  and 

DPW Decontamination 

Funding: $183K - DOE 
S ta f f ing :  6 FTE 

Decontamination work a t  DP West Site continued t h i s  per iod,  
involving f i n i s h i n g  up t h e  south end of Building 2 and cont inuing  
t h e  f i n a l  surveys and p r o j e c t  docunentation work. 



An evalua t ion  was completed of poss ib l e  a l t e r n a t i v e s  t o  d i o c t y l  
phylodine (DOP), a substance used to  test f o r  leakage while f i t t i n g  
r e s p i r a t o r s  as well as  t o  test for f i l t e r  e f f i c i e n c y ,  and one t h a t  
was r e c e n t l y  found to be an animal carcinogen. Also, experimental  
s t u d i e s  were completed t h a t  determined p ro tec t ion  f a c t o r s  for s i x  

, a i r -pu r i fy ing  r e s p i r a t o r  devices /conf igura t ions .  

RESEARCH AND DEVELOPMENT 

R es p i  r-a t o r  Stud i es 

Funding : 
Sta f f ing :  1.8 FTE 

$1 1 OK - DOE/DOES 

?his program is to eva lua te  seve ra l  commercially a v a i l a b l e  
suppl ied-a i r  s u i t s  t o  a s s i s t  DOE f a c i l i t i e s  i n  s e l e c t i n g  those  which 
provide adequate wrker pro tec t ion .  
prev ious ly  determined t o  be unacceptable ,  was r e t e s t e d  t h i s  q u a r t e r  
to  eva lua te  changes developed by t h e  user organiza t ion .  
rev ised  s u i t  is now acceptab le  and is an example of improvements i n  
s u i t  performance t h a t  can result from t h i s  t e s t i n g  program. 

One suppl ied-air  s u i t ,  

?his 

Resp i r a to r  P ro tec t ion  S t u d i e s  , 

Funding: 523°K - NRC 
S ta f f ing :  2.7 FTE 

The s c r i p t  for t h e  t r a i n i n g  video t ape  "Maintenance, Storage,  and 
Cleaning of  Respirators"  was completed and forwarded t o  t h e  Nuclear 
Regulatory Commission (NRC)  
a p p r a i s a l  effort  was completed, and f i e l d  work was i n i t i a t e d  dur ing  
v i s i t s  to  two uranium m i l l s .  

Planning of t h e  r e s p i r a t o r  program 

Applied Respi ra tor  Research 

Funding: $148K - NRC 
S ta f f ing :  2.1 FTE 

R e m i r a t o r  Sorbents  for Iodine  

Funding: $136K - NRC 
Sta f f ing :  2 FTE 

'he effect of temperature  on sorbent  e f f i c i e n c y  regarding protection 
a g a i n s t  r ad io iod ine  was measured for a v a r i e t y  of m a t e r i a l s  u t i l i z e d  
i n  r e s p i r a t o r  c a n i s t e r s .  
noted over a range of l i k e l y  ambient temperature  v a r i a t i o n s .  

S i g n i f i c a n t  effects on penet ra t ion  were 
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Resuspension 

Funding: $50K - DOE/DOES 
S ta f f ing :  . 6  FTE 

This program is for t h e  developnent of an in s t runen t  t h a t  w i l l  
provide rap id  p a r t i c l e  size measurement of resuspended d u s t s  such a s  
found i n  wind t u n n e l  tests. ?he i n s t r u n e n t ,  c a l l e d  a cascade 
impactor,  u t i l i z e s  v i b r a t i n g  c r y s t a l s  and is being c a l i b r a t e d  wi th  
respect to c o l l e c t i o n  and de tec t ion  e f f i c i ency .  

O i l  Sha le  Workers Heal th  S t u d i e s  

Funding: $200K - DOE/OHER 
S ta f f ing :  2.1 FTE 

F i e l d  s t u d i e s  inc lude  a n a l y s i s  of workplace a i r  samples obtained a t  
t h e  Rio Blanco O i l  Shale F a c i l i t y .  b r i n g  t h i s  q u a r t e r ,  f i e l d  
samples a t  t h e  Geokinet ic  O i l  Sha le  s i te  south of Vernal, Utah, were 
analyzed, i n d i c a t i n g  minimal a i rbo rne  concent ra t ions  of toxic 
m a t e r i a l s .  Plans were completed f o r  a follow-up s t u d y ;  d r a f t  
reports were completed covering previous f i e l d  sampling which a r e  
now undergoing ex tens ive  t echn ica l  review. 

O i l  Sha le  I n h a l a t i o n  Toxicology 

Funding: $238K - DOE/DOES 
S ta f f ing :  3.8 FTE 

?his program c o n s i s t s  o f  two studies---an 
s t u d y  and an i n d u s t r i a l  hygiene /o i l  s h a l e  
studv--for ti-ie Durmse of eva lua t ing  t h e  

inha la t ion  toxicology 
hea l th- re la ted  ae roso l  
toxicology of d i f f e r e n t  

t ypes  of sha le .  'The Laboratory s c a l e  r e t o r t  for e x t r a c t i o n  of s h a l e  
is being i n s t a l l e d  a t  t h e  small  animal i nha la t ion  f a c i l i t y  f o r  
exposure of experimental  animals t o  retort e f f l u e n t s .  Chronic 
i n h a l a t i o n  studies have been s t a r t e d  with low concent ra t ions  of 
Anvil Poin ts  raw s h a l e  dus t .  
t o  t h e  DOE peer  review panel  t h i s  quar te r .  

A review of a c t i v i t i e s  was presented 

F ibrous  Aerosol I n h a l a t i o n  Toxicology 

Funding: $451K - TIMA 
Sta f f ing :  2.6 FTE 

The lhermal I n s u l a t i o n  Manufacturer 's  Associat ion (TIMA) funds t h i s  
program to  expose small animals t o  microfibers and asbes tos .  
s t u d i e s  wi th  f ib rous  g l a s s  i n s u l a t i o n  were i n i t i a t e d  and tm  new 
exposure chambers added. % a l l  animal i nha la t ion  exposures with 
microfiber f i b r o u s  g l a s s  and a sbes tos  a r e  cont inuing.  

New 
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RESEARCH A N D  DtrVELOPMENT 

Indus t r ,a l  Hygiene Task Force 

Funding: $1 9OK - DOE/DOES 
Staf f ing :  2.4 FTE 

This  program is t o  develop i n d u s t r i a l  hygiene work p r a c t i c e s  f o r  t m  
coal l i q u i f a c t i o n  processes.  
Solvent  Refined Coal, Process I1 (SRC-11) continued. Air sampling 
d a t a  from t h e  DOE Morgantown Gasifier was reanalyzed because of 
p o t e n t i a l  analytical/instrunentation problems. Tnis  r e su l t ed  i n  
s i g n i f i c a n t  changes i n  2 0 9 o f  t h e  da t a .  

Preparat ion of t h e  work p r a c t i c e s  for 

.i' 
I n d u s t r i a l  Hygiene Support  q&r LETC 

Funding: $75K - DOE 
Sta f f ing :  .6 FTE 

To eva lua te  t h e  c u r r e n t  i n d u s t r i a l  hygiene program and develop 
appropr ia te  work p r a c t i c e s  f o r  t h e  Laramie Energy Technology Center 
(LETC) is t h e  purpose o f  t h i s  program. A pre l iminary  i n d u s t r i a l  
hygiene walk-through survey was performed a t  LETC i n  conjunct ion 
with the program-planning meeting involving sen io r  personnel from 
Los Alamos, Brookhaven, and LETC. Follow-up d i scuss ions  were he ld  
by LETC and Los Alamos personnel who have been assigned t o  provide 
t h e  i n d u s t r i a l  hygiene support  t o  LETC. 

Human Subiec t  T e s t s  

Funding: $229K - BM 
S ta f f ing :  2.3 FTE 

Tne purpose of t h i s  program is t o  s tudy t h e  proposed t e s t i n g  changes 
i n  r e s p i r a t o r  approval r egu la t ions  t h a t  p e r t a i n  t o  manufacturing 
s p e c i f i c a t i o n s .  
i n s t runen ta t ion ,  and some test devices  have been assembled and 
c a l i b r a t e d .  The test protocol was prepared and submitted t o  t he  
Los Alamos Hunan Use Committee (LAHUC) and discussed wi th  t h e  Los 
Alamos l e g a l  s taff .  
s a t i s f y  t h e  LAHUC, and some l e g a l  problems st i l l  need t o  be  
resolved. 

The experiment tes t  system, monitoring 

Some r e l a t i v e l y  minor changes are required to  
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RESEARCH A N D  DEVELOPMENT 

Aerosol Support  for F i l t e r  Test S t a t i o n s  

Funding: $75K - DOE 
S t a f f i n g :  .6 FTE 

?he purpose of t h i s  program is  t o  eva lua te  s o m -  possible new 
methods, i n s t r u n e n t a t i o n ,  and procedures for t e s t i n g  HEPA f i l t e r s .  
S t a f f i n g  for t h i s  new program was def ined ,  a program plan def in ing  
scheduled mi les tones  was e s t a l i s h e d ,  and prel iminary s t a t i s t i c a l  
c r i t e r i a  for t h e  experimental  program were developed. 

I .  
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ITEMS OF INTEREST 

Bruce D. Reinert began employment a s  t h e  Deputy H-5 Group Leader i n  
January. 
Hanford Environmental Health Foundation, and previously worked f o r  
t h e  Department of Energy i n  both Albuquerque and Washington. 
Reinert is also the  Acting Associate  Group Leader for the  
Engineering Section i n  H-5. 

He was Manager of Environmental Health Sciences for t h e  

kuce  

In January, a shipment of mixed  uranium oxide-plutonim oxide fuel p ins  
was received after t h e  packages had been involved i n  a highway 
acc iden t .  'he o u t e r  packaging of one of t h e  four packages was 
damaged, and t h i s  package was opened upon a r r i v a l  a t  TA-18. 
damage did not extend beyond t h e  o u t e r  packaging, and t h e  f u e l  p ins  
were observed t o  be i n  e x c e l l e n t  condi t ion.  

?he 

I 
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RECENT 3EVELOPMENTS 

Amendments t o  S t a t e  A i r  Q u a l i t y  Control  Act 
' 

The New Mexico Legis1 ature r e c e n t l y  passed some amendments ' t o  the  
New Mexico A i r  Q u a l i t y  Control  Act. These amendments should a l low 
t h e  Sta te  Implementation Plan (SIP) f o r  the Prevent ion o f  S i g n i f -  
i c a n t  D e t e r i o r a t i o n  (PSD) of a i r  q u a l i t y  t o  be r e w r i t t e n  so t h a t  
i t  i s  acceptable t o  the Environmental Pro tec t ion  Agency (EPA). 
This, i n  turn,  w i l l  a l low f o r  a one-step permi t t ing  process f o r  
new emission sources. 

One i m p l i c a t i o n  f o r  Los Alamos Nat ional  Laboratory i s  t h a t  the  
p e r m i t t i n g  process f o r  a new source should become easier. 
i m p l i c a t i o n  i s  t h a t  some a t t e n t i o n  may be drawn t o  PSD requi re-  
ments t h a t  t h e  Laboratory has not met, namely, the  moni tor ing of 
Class I areas. The prox imi ty  o f  Bandel i e r ,  a C1 ass I area, would 
s t i l l  r e q u i r e  (under EPA) extensive moni tor ing and modeling data 
t h a t  the  Laboratory i s  not p resent ly  i n  a p o s i t i o n  t o  provide. 

Another 
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PERFORMANCE 

OCCUPATIONAL MEDICINE 

Physical Examinations 

The number of physical examinations performed this  quarter 
remained a t  sl ightly above our average over the past 18 months; 
however, i t  i s  f a r  below the number required t o  comply w i t h  MC 
0528 (see Fig.  1). Two new physicians hired this  quarter, Drs. 
Lois Toevs and Tony Vigil, joined the staff  on July 1, 1981. 
will result i n  a marked increase i n  the number of physicals 
performed next quarter. I t  should be noted however, t h a t  an 
add i t iona l  300-350 physicals must be anticipated upon 
imp1 ementation o f  the recent Protection Force contract. 

T h i s  

900 

MC 0528 COMPLIANCE v) 
L seoo--.------------i,,,,.,,,----- 

300 - 
E 

- - 
1 I I I I I I I I I I I I I I I I I ,  

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN 

CALENDAR YEAR 1980 1881 

I 
Physical Examinations Performed by Occupational Medicine, 

Group H-2 

Figure 1 

D i spensary V i  sits 

There were over 2000 dispensary or "sick ca l l "  v i s i t s  during the 
f i r s t  quarter. 
month f luctuat ions w h i c h  tend t o  be seasonable. 
trends are observed. 

This i s  about average and shows the same month t o  
No significant 
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r ERFORM ANCE 

PERSONNEL RADIATION EXPOSURE CONTROL 
I .  

Whole Body Exposure 

For the  f i r s t  f i v e  months o f  CY81, t he  cunimulative whole body 
exposures f o r  a l l  badged Laboratory personnel ( t o t a l i n g  4134) are 
cons is ten t  w i t h  past data, w i t h  c lose t o  70% (2914) having no 
exposure, and l e s s  than 1% (40) rece iv ing  doses i n  excess o f  .41 
rem/month (approximately one-twel f th the  annual occupational 
exposure standard). The 1% t h a t  exceeded .41 rem i n  a s i n g l e  
month i s  inves t iga ted  along w i t h  many lesser  doses t o  he lp  
main ta in  exposures as low as pract icable.  The highest i n d i v i d u a l  
accumulated dose dur ing  t h i s  per iod (2.22 rem) does not exceed the 
annual occupational exposure standard o f  5 rem. 

The records o f  10 Laboratory groups w i t h  the  highest exposures are 
compared i n  Figures 2a and 2b. 
remainder o f  badged Laboratory personnel are summed together and 
included as the  group "Others'. 

The exposure records fo r  t h e  

0 

Whole Body Radiat ion Exposure f o r  
F i v e  Laboratory Groups 

Figure 2a 
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ERFORMANCE 
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Figure 2b 

Internal Exposures 

During the past  quarter, there were 806 cases of moni tor ing  for  
internal exposures, including in-vivo measurements, plutonium 
body-burden calculations, and americium-pl u t o n i u m  wound counts. 
Except in two instances, no one exceeded levels for  local review 

One instance i n  which exposure d i d  exceed the local review level 
involved an employee who sustained an injury t o  his lef t  hand i n  a 
pl  utoni um dry box. Two surgical debridements were performed, and 
chelation treatment is continuing. Estimates of his systemic body 
burden w i  11 be performed fol1 owi ng cessation of the chelation 
treatment. The other instance involved an employee whose chest 
burden has increased unrelated t o  any known incident; this 
employee is being monitored. 

*which are equal t o  or below national s tandards.  
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I ERFORMANCE 

ENVIRONMENTAL RADIATION MONITORING 

Radioact ive Stack E f f l u e n t s  

Measurements are taken o f  86 exhaust-air stack e f f l u e n t s  and vent 
discharges around t h e  Laboratory t o  monitor t h e  quan t i t y  o f  
rad ioac t i ve  ma te r ia l s  we release t o  t h e  environment. Tota l  
nuc l ides  released i n  CY79, CY80, and the  f i r s t  two quar ters  o f  
CY81 are summarized i n  Table 1. Higher than normal uranium 
releases occurred from the  main exhaust a i r  stack f o r  enriched 
recovery operations a t  TA-21 due t o  increased powder blending 
operations. 
rad ionucl  ides released from the  TA-53 Los A1 amos Meson Physics 
F a c i l i t y .  

The mixed a c t i v a t i o n  products (MAP) are sho r t - l i ved  

TABLE I 

AIRBORNE RADIOACTIVE EFFLUENT RELEASE SUMMARY 
(Tota l  Accumul ated Re1 eases f o r  Stated Period) 

NUCLIDE 6) 
1st & 2nd Q* 

CY 1980 CY 1981 
~~ ~ ~ 

Pu-238 & Pu-239 
U-235 81 238 
MFP-MIXED FISSION 

Th -234 
P-32 
1-1 31 
Ar41  
H 3  
MAP-M IX E D 

Be-7 

PRODUCTS 

ACTIVATION PRODUCTS 

1,086 pCi 
930 pCi 

1,554 pCi 
1,605 pCi 

17 pCi 
158 pCi 
351 Ci 

15,025 Ci 

119,500 Ci - 

747 pCi 
792 pCi 

2,193 pCi 
567 pCi 

4 pCi 
94 pCi 

513 Ci 
7,515 Ci 

146,011 Ci - 

25 VCi 
897 pCi 

683 pCi 
195 pCi 
16 pCi 
25 pCi 

128 Ci 
'1,441 ci 

50,040 Ci 
1,755 pCi 

*THROUGH 6/12/81 
Ambient A i r  Sampling 

The Laboratory 's  25 a i  r-sampl i n g  s ta t i ons  I (1  ocated both on-si t e  
and o f f - s i t e )  measure r a d i o a c t i v i t y  i n  t h e  a i r  i n  t he  form o f  
a i rborne rad ioac t i ve  pa r t i c l es .  They are loca ted  a t  var ious 
Laboratory s i tes ,  Laboratory boundaries, and adjacent regions f o r  
t he  purpose o f  measuring na tura l  background r a d i a t i o n  and any 
above-background r a d i a t i o n  which may be due t o  Laboratory a c t i -  
v i t i e s .  I n  most cases, t he  d i f f e rence  between reg ional ,  boundary, 
and on-s i te  values o f  r a d i o a c t i v i t y  measured by ambient a i r  sampl- 
i n g  i s  not  s t a t i s t i c a l l y  s i g n i f i c a n t .  The concentrat ions o f  gross 
alpha, gross beta, plutonium-239, and t r i t i u m  f o r  t he  f i r s t  
quar te r  o f  CY81 were l ess  than 12%, 0.2%, 0.02%, and 0.01% o f  t he  
app l icab le  concentrat ion guides, respect ive ly .  The gross beta 
concentrat ions were r e l a t i v e l y  h igher  t h i s  quar te r  due t o  f a l l o u t  
from an atmospheric nuc lear  t e s t  by China i n  October 1980. 



rERFORMANCE 

Penet ra t ing  Dose Measurements 
I 

A network of Thermal Luminescent Dosimeter (TLD) s t a t i o n s  a r e  used 
t o  measure environmental r ad ia t ion  which i s  not i n  the form of 
a i rborne  p a r t i c l e s  (such a s  Y o r  x rays) .  They a r e  a t  various 
Laboratory sites, boundaries, and adjacent  regions. A t  present ,  
there a r e  37 TLD s t a t i o n s ,  w i t h  a l e a s t  one loca ted  a t  o r  near 
each air-sampling s t a t ion .  In addi t ion  t o  the new s t a t i o n  added 
a t  Fenton Hill ,  fou r  ( 4 )  new on-s i te  l oca t ions  were added near the 
Central  Alarm Sta t ion .  Since these loca t ions  can be exposed t o  
r a d i a t i o n  from the Van de Graaff ,  the CMR b u i l d i n g ,  and the Shop 
f a c i l i t y ,  they could r a i s e  the average of on-s i te  s t a t ions .  
Figure 3 below shows the penet ra t ing  dose measurements over the 
past  fou r  calendar  yea r s  and the f i r s t  two qua r t e r s  of CY81. 

I 1 

1 

0 4REGlONAL 
0 12 BOUNDARY 

21 ONSITE 

1 2  3 4  
1979 

1 2 3 4 1  
1980 

2 3 4 1 2 3 4  
I gn 1978 

CALENDAR YEAR 

Environmental Radiation Monitoring 
Penet ra t ing  Dose Measurements 

2 3 4  
1981 

Figure 3 

WASTE MANAGEMENT 

L i q u i d  Waste Discharqes (Nonradioactive) 

Monitoring a c t i v i t i e s  r e l a t i n g  t o  our  NPDES (National Po l lu t ion  
Discharge El iminat ion System) permit continued this past  qua r t e r  
a s  required,  including c l o s e  t o  1700 analyses  o r  flow measurements 
of l i q u i d  waste d ischarges  t o  the environment from domestic and 
i n d u s t r i a l  sources. Figure 4 summarizes the results of these 
measurements, i nd ica t ing  both the actual  number of samples and the 
percentages of compliance and v io la t ions .  The  number'of v io la -  
t i o n s  this  past  qua r t e r  f o r  domestic discharges t o t a l e d  137, while 
i n d u s t r i a l  discharge v i o l a t i o n s  t o t a l e d  27. Although the number 
of v io l a t ions  i s  higher  than the previous qua r t e r ,  percentage-wise 
i t  is  cons i s t en t  w i t h  past  data .  
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DOMESTIC DISCHARGES 
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Liquid Waste Discharges i n t o  the Environment a t  Los Alamos 
(NPDES Reports t o  EPA)  

Figure 4 

We now es t imate  t h a t  our noncompliance r epor t s  will decrease by 
approximately 25% following completion and operat ion of the 
indus t r i a l  waste f a c i l i t i e s  a t  the TA-3 steam plant .  Again, our 
goal i s  t o  e l imina te  a l l  v io l a t ions  before the end of CY82. 

Disposal of Hazardous Wastes (Nonradioactive) 

Close t o  6,000 kilograms o f  EPA-identified hazardous waste was 
disposed of a t  the Waste Disposal S i t e  (TA-54) this quar te r .  To 
da t e ,  the EPA has not acted on the DOE'S request  f o r  a Hazardous 
Waste Disposal permit (submitted Nov. 1980), and the Laboratory 
cont inues t o  opera te  on an "interim approval". In  addi t ion ,  
approximately 12,000 kg o f  waste o i l  containing 50 ppm PCBs was 
packaged and disposed of a t  TA-54, Area L. The s t a t u s  o f  waste 
oi ls  w i t h  respect t o  regula t ions  i s  unclear. 

/f- 

I 

L i q u i d  Radioact ive Waste 

The volume of waste t r e a t e d  a t  the TA-50 t reatment  p lan t  d u r i n g  
th i s  q u a r t e r  exceeded the h i s t o r i c a l  range ( see  F i g .  5).  High 
flows from TA-29 persisted u n t i l  near the end of the qua r t e r  
despite subs t an t i a l  e f f o r t s  by Waste Management (H-7) personnel t o  
l o c a t e  the waste source. Inspect ion po r t s  a r e  being i n s t a l l e d  i n  
the individual  wings of TA-29 which will allow t imely pinpoint ing 
of any future h i g h  flows. Volumes o f  waste t r e a t e d  a t  the TA-21 
p lan t  d u r i n g  this q u a r t e r  were w i t h i n  the normal range ( F i g .  5).  
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Figure 5 

I 

The nucl ide  concent ra t ions  of effluents from the TA-21 p lan t  f e l l  
within o r  below the normal ranges and below the DOE gu ide l ines  f o r  
o f f - s i t e  dr inking water. The same is  true f o r  the TA-50 p lan t ,  
except f o r  the americium and plutonium concentrat ions which a r e  
again above the h i s t o r i c a l  range because of CMB-11 opera t ions  a t  
TA-55 (see Fig. 6). Again, a var i e ty  of problems has cont r ibu ted  
t o  this excess ,  b u t  the most s ign f i can t  f a c t o r  i s  their  addi t iona l  
throughput of plutonium, now well above t he i r  o r ig ina l  es t imates .  
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Concentrations of P1 utoni um and Ameri ci um-241 
-- i n  the In f luen t  a t  TA-50 Treatment P lan t  

Figure 6 

Sol i d  Radioact ive Waste 

The volume o f  s o l i d  rad ioac t ive  waste either buried or s tored  
r e t r i e v a b l y  d u r i n g  the past  q u a r t e r  was cons i s t en t  w i t h 3 t h e  
averages of recent yea r s ,  including approximately 900 m w i t h  a 
combined r a d i o a c t i v i t y  of c lose  t o  4,500 curies. 

INDUSTRIAL HYGIENE 

Field Support  

I n d u s t r i a l  Hygiene f ie ld  support  t h i s  past  qua r t e r  again included 
f i l t e r  testing of v e n t i l a t i o n  systems, hood t e s t i n g ,  r e s p i r a t o r  
f i t t i n g  and t r a i n i n g ,  b io logica l  monitoring, and workplace 
monitoring. 
a c t i v i t i e s  fe l l  w i t h i n  the normal range of previous quar te rs .  
Also, the amount of ana ly t i ca l  support  required for these programs 
remained cons i s t en t  w i t h  previous quar te rs .  

In general ,  the amount and results of these 
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Two new q u a l i t y  assurance programs began t h i s  l a s t  quar ter  f o r  
r e s p i r a t o r s  t o  assure t h a t  r e s p i r a t o r s  are working proper ly  before 
being issued and t h a t  t h e i r  f i l t e r s  perform w i t h i n  acceptable 
e f f i c i e n c y  and pressure drop ranges. Approximately 10% o f  the  
r e s p i r a t o r s  checked requ i red  repa i rs ,  and c lose t o  25% o f  t he '  
f i l t e r s  tes ted  f a i l e d  t o  meet acceptable standards. 

The q u a n t i t i e s  o f  t o x i c  mater ia ls  issued from Los Alamos stock 
have been monitored c l o s e l y  t h i s  past year. F igure  7 i l l u s t r a t e s  
t h e  q u a n t i t i e s  o f  nonmeta l l ic  chemicals issued and t h e i r  c lass  o f  
t o x i c i t y .  Class I 1  compounds are dominated by t h e  l a rge  quan t i t i es  
of ac ids used. 

66.150 

1 2 3 4  1 2 3 4  1 2 3 4 1 2 ' 3 4  
CY 1981 CY 1981 CY 1981 CY 1981 
CLASS I CLASS II CLASS m CLASS Ip 

(VERY HIGH TOXICITY) (HIGH TOXICITY) (MODERATE TO LOW TOXICITY) (VERY LOW TOXICITY) 

Toxic Ma te r ia l s  Issued from Laboratory 
Stock (Chemicals) 

F igure 7 
I 

CRITICALITY SAFETY 
1 

C r i t i c a l i t y  sa fe ty  a c t i v i t i e s  t h i s  past quar te r  inc luded 
consul ta t ions,  presentations, t r a i n i n g ,  procedure reviews and work 
on na t iona l  and i n t e r n a t i o n a l  regu la t ions  and standards. 
Consul ta t ions were he ld  w i t h  groups CMB-11, CMB-6, and H-7 w i t h  
some d iscuss ion o f  t h e  sa fe ty  considerat ions w i t h  t h e  Laboratory 
Nuclear C r i t i c a l i t y  Safety  C o m i t t e e  and t h e  Albuquerque 
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Operations O f f i c e  (ALO).  Presentations included two ( 2 )  seminars 
a t  the U n i v e r s i t y  o f  New Mexico (UNM) and an i n v i t e d  paper a t  the 
American Nuclear Society. One two-day nuclear c r i t i c a l i t y  safety 
t r a i n i n g  course was conducted, and a summary o f  the  1980 
c r i t i c a l i t y  sa fe ty  procedure reviews was prepared, i n d i c a t i n g  t h a t  
a1 1 recommendati ons had been comDl i e d  wi th.  Work c o n t i  nued on 
nat ional  and i n t e r n a t i o n a l  regu la t ions  and standards f o r  f i s s i l e  
mater ia l  t ranspor t ,  admin is t ra t i ve  pract ices,  accident a1 a r m  
systems and accident warning equipment. 

OTHER 

The Health D i v i s i o n  coordinated Standard Operating Procedure ( S O P 1  
review s stem continued consi s tent  w i t h  previous quar ters  w i t h  

month. 
continued w i t h  emphasis on f i r e  safety  courses, i n c l u d i n g  "Ho:el 
F i r e  Surv iva l "  which c lose t o  900 employees attended t h i s  past 
quarter. 

-----5- approximate y 35-45 SOPS being received i n t o  t h e  system each 
Health D i v i s i o n  coordinated Health and Safety  t r a i n i n  

-11- 



REPORT 

ACCIDEN I S / INCIDENTS 

BLE I N  URIES 
, 

Reportable i n j u r i e s  are work-related i n j u r i e s  r e q u i r i n g  more than 
f i r s t  aid, and inc lude d i sab l i ng  i n j u r i e s  which are those 
i n v o l v i n g  days l o s t  from work--also c a l l e d  l o s t  workday cases 
(LWCs). 
hours worked provides an incidence r a t e  which i s  used f o r  compari- 
son purposes. 
CY80, and the  f i r s t  two quar ters  o f  CY81. 

The number of d i s a b l i n g  i n j u r i e s  per f i x e d  u n i t s  o f  man 

Table I 1  dep ic ts  Laboratory experience f o r  CY79, 

I 

TABLE I1 
I 

, 
LABORATORY REPORTABLE INJURY EXPERIENCE 

TOTAL REPORTABLE INJURIES 

1st & 2nd Q 
CY 1979 CY 1980 CY 1981 

I 

137 99 65 
, 

DISABLING INJURIES (LWC) 85 56 31 

LWC INCIDENCE RATE 1.24 0.81 , 0.87 

LABORATORY MAN HOURS WORKED 13,772,367 13,760,226 7,106,113 

Two d i sab l  i n g  i n j u r i e s  t h i s  past quar te r  were due t o  a hydrogen 
explos ion a t  t h e  Gas p lant ;  t h e  others were due t o  s l i p s  and 
f a l l s ,  and occupational hazards such as ma te r ia l s  handl ing and 
l i f t i n g .  
i s  already h igher  than t h e  incidence r a t e  f o r  CY80, bu t  s t i l l  
compares favorably  w i t h  t h e  DOE average o f  1.1 and the  most recent 
U.S. i n d u s t r i a l  average o f  2.7. 

Note t h a t  t he  incidence r a t e  f o r  t h e  f i r s t  h a l f  o f  CY81 

Incidence Rates by D i v i s i o n  
I 

I 

A breakdown o f  t h e  LWC incidence r a t e  a t  t h e  Laboratory by 
d i v i s i o n  f o r  t h e  past 3 years i s  shown i n  Table 111. 
Laboratory average f o r  t h i s  per iod  i s  1.0. 

The ’ 
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TABLE 111 

LWC INCIDENCE RATES BY DIVISION 
J u l y  1, 1978 through June 30, 1981 

DlVlSlOly JNC I D ~ ~ ~ T E  DIVISION INCIDENCE RATE 

MAT AP 0.8 
CTR 2.4 ENG 0.8 

E 1.7 G 0.8 
P 1.7 a 0.8 

MP 1.6 AT 0.6 
H 1.1 C 0.4 

LS. 1 .o wx 0.1 
CNC 1 .o T 0.1 

CMB 1.0 ’ M 0.2 

MEC 0.9 LESS THAN 3 YEARS EXPERIENCE 

OTHER OCCURRENCES 

Rad ia t ion  I n c i d e n t s  

There were a t o t a l  o f  fourteen (14) minor r a d i a t i o n  i nc iden ts  
which were i nves t i ga ted  and reported i n t e r n a l l y .  One o f  these 
inc iden ts  was reported t o  the  DOE and i s  under i n v e s t i g a t i o n  as a 
Type B occurrence since it involved a s i g n i f i c a n t  i n t e r n a l  
plutonium depos i t ion  through a k n i f e  wound received by a CMB-11 
empl oyee. 

F i r e s  and Property Losses 

There were fou r  ( 4 )  minor f i r e s  dur ing  t h i s  period: 
caused by e l e c t r i c a l  f a i l u r e s ,  one (1) by l i g h t n i n g ,  and one (1) 
o f  undetermined o r i g i n .  The t o t a l  estimated f i r e  l oss  was l e s s  
than $500. 

O f  s i x  (6 )  p roper ty  l o s s  events, two ( 2 )  i nvo lved s i g n i f i c a n t  
losses: the  hydrogen tube t r a i l e r  explosion a t  t h e  Gas P lan t  
r e s u l t e d  i n  an estimated l o s s  o f  $25,000, and a water leak t h a t  
damaged e lec t ro -op t i ca l  equipment was estimated a t  $10,000. 
To ta l  p roper ty  losses t h i s  quar te r  are estimated a t  $42,000. 

two ( 2 )  

I 

INVESTIGATIONS 

Accident/ Incident i nves t i ga t i ons  are c a r r i e d  out by ad hoc 
i n v e s t i g a t i n g  boards appointed by DOE o r  Laboratory management 
depending on the  type and s e v e r i t y  o f  the  occurrence. They may 
take several weeks t o  complete. During t h i s  l a s t  quarter, t he re  
were e i g h t  (8 )  occurrences warrant ing i nves t i ga t i on ,  f i v e  (5) o f  

. which were completed. 
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SURVEYS, A U D I T S  AI D APPRAISALS 

INTERNAL APPRAISALS 

The new approach t o  internal appraisals was implemented this . 
quarter w i t h  a schedule t h a t  allows for the completion of one 
appraisal per month. This program i s  one of self-audit by the 
operating division w i t h  review and consultation by Health 
Division, including an evaluation and written report. 
MEC and W X  Divisions are undergoing their appraisals. 

Concluding interviews were held w i t h  the group leaders of CMB 
Groups 1, 3, 5, 6,  7 ,  8, dnd 14 t o  complete the i r  recent appra i -  
sals. 
team and compiled for issq4ance by the Health Division. 

Currently, 

Final reports for iach group were prepared by the appra isa l  

I 
0 

APPRAISALS BY OTHERS 

Waste Management Operations (ALO/LAAO) 

Health Division was notified d u r i n g  this quarter of the results of 
a Laboratory-wide appraisal conducted ear l ie r  of our waste manage- 
ment operations by the Albuquerque Operations Office ( A L O )  and the 
Los Alamos Area Operations Office ( L A A O ) .  We received a r a t i n g  of 
"excel 1 ent" from t h i  s appraisal. 

' Fire Protection ( A L O )  

A f i r e  protection appraisal o f  our Laboratory f a c i l i t i e s  conducted 
by the Albuquerque Operations Office ( A L O )  i n  May resulted i n  
f i f teen (15) f i n d i n g s  and recommendations which are now being 
addressed by Safety, Group (H-3). 

Occupational Sa fe ty  ( A L O L  
I 

An occupational safety appraisal of our Laboratory f a c i l i t i e s  
conducted by the Albuquerque Operations Office ( A L O )  i n  June 
resulted i n  fou r  ( 4 )  citations. Appropriate corrective action has 
been taken. 

Health Protection (ALO) 

8 A health protection survey of our Laboratory f a c i l i t i e s  conducted 
by the Albuquerque Operations Office ( A L O )  i n  May resulted i n  
specific recommendations regarding laser safety. 
responding t o  these recomendations. 

We are 

Cr i t ica l i ty  Safety (ALO)  

The Albuquerque Operations Office ( A L O )  Reactor and Criticalit; 
Safety Branch conducted an appraisal of Groups 4-2, 4-14, CMB-6, 
CMB-8, WX-5 and OS-2. 
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HEALTH PHYS ICs PROGRAMS 

INDIRtCT PROG 

F i  1 t e r  Paper Rep1 acement Study 

T h i s  program is t o  select a replacement needed for  the f i l t e r  
paper currently used a t  the Laboratory t o  collect radioactive 
particulates i n  air as i t  i s  no longer manufactured. 
quarter, a recomendation was made t o  purchase a f i l t e r  paper 
manufactured by Holl ingsworth and Voss. 

T h i s  past 

MCA Replacement for  LAMPF 
I 

T h i s  new program i s  for finding a multichannel analyzer (MCA) and 
computer terminal t h a t  will interface w i t h  the existing D i g i t a l  
VAX/VMS computer located a t  LAMPF t o  replace a 10-year old a i l i n g  
Nuclear Data 4410 system which cannot be t ied into the VAX. 
Development of improved software w i  11 fol l  ow instal 1 a t i  on of the 
new analyzer. T h i s  pas t  quarter, MCA manufacturers were located. 

Telemetry 1 mprovement a t  NTS 

Dur ing  this past  quarter, t e s t  programs were started t o  determine 
the re1 iab i l i ty  of the current r a d i a t i o n  detection, measurement, 
and data transmission system a t  NTS. Fabrication continued on the 
Central System Fail ure A1 arm Panel (CENSFAP). The overall program 
of planned .improvements will extend i n t o  the fourth quarter, FY83. 

Computerization Efforts 

Considerable effor ts  are being made t o  effectively u t i l i ze  Health 
Physics, Group H-1's new PDP-11 computer for data base management, 
functional calculations, and interface w i t h  graphics software, fo r  
tracking SOPS, X-ray devices, radioactive source inventory, 
t r a i n i n g ,  and health physics checklists. 
was installed is  now operating. 

The new software which 

I 

N Y J  G"lrr 
Safety Documentation for  E x i s t i n g  Faci 1 i t i e s  

e i ther  moderate or h i g h  t h a t  will require the preparation of 
Safety Analysis Reports (SARs) i n  order t o  comply w i t h  the recent 
DOE Order 5481.1. 
existing f a c i l i t i e s  t h a t  d i d  not require SARs when they were b u i l t  
(prior t o  1972). All Divisions have been notified of the i r  
responsibil i t ies regarding t h i s  matter, and a schedule presented 
for  the completion of this  program. During this quarter, one (1) 
d r a f t  SAR was completed and reviewed, and work was init iated on 
another. 

We have  identified 46 facil i t ies/operations where the hazards are 

T h i s  order requires us t o  prepare SARs for  
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INDIRtCT' PROGRAMS 

MEASUREMENTS AND INSTRUMENTATION PROGRAMS 

Neutron C a l i b r a t i o n . F a c i l i t y  

Progress  on the neutron c a l i b r a t i o n  f a c i l i t y ,  a f a c i l i t y  i n  which 
neutron dosimetry c a l i b r a t i o n  work can be accura t e ly  performed, 
was delayed await ing completion of the bas i c  design c r i t e r i a .  
performance s p e c i f i c a t i o n s  a r e  being prepared. 

Bid 

TLD Correc t ion  Fac to r  Determi na t ions  

T h i s  program determines neutron c o r r e c t i o n  f a c t o r s  ( n c f ' s )  i n  
a r e a s  of the Laboratory where s i g n i f i c a n t  neutron exposures a r e  
expected, since out  TLD badge response t o  neutrons v a r i e s  widely 
i n  c e r t a i n  energy ranges. Although this  program was delayed due 
t o  a de lay  i n  the de l ive ry  of some equipment, ncf's f o r  CMB-5 was 
completed. 

IMPULSE System Upgrade 

IMPULSE is  a computerized d e t e c t i o n  system used a t  TA-55 f o r  
count ing alpha a c t i v i t y  on the f i l t e r s  of the room a i r  samplers 
and exhaust s t ack  samplers. 
number of f i l t e rs  and the time involved i n  these d a i l y  ana lyses ,  
the IMPULSE System is being upgraded t o  inc rease  the number of 
d e t e c t o r s  a s  well a s  the  ADP c a p a b i l i t y .  During this  l a s t  
q u a r t e r ,  computer d i s k  drives, received ahead of schedule, were 
i n s t a l l e d  and the system made ope ra t iona l .  

Due t o  the rap id  inc rease  i n  the 

Instrument Pool Data Base Expansion 

T h i s  program expands our  present da ta  base f o r  t r a c k i n g  
instruments i n  our r a d i a t i o n  monitoring instrument pool 

minicomputer was moved i n t o  the instrument pool a rea  and i s  being 
prepared for opera t ion .  

o inc lude  
individual  instrument f a i l u r e  and maintenance h i s to ry .  4 

Exposure Data Base Upgrade 

Measurement and Ins t rumenta t ion ,  Group (H-4) i s  currently 
accumulating and processing TLD badge personnel r a d i a t i o n  exposure 
d a t a  on a PDP 11/34 system which can accommodate a l l  pas t  da ta  
w i t h  expanded c a p a b i l i t y  and a more s o p h i s t i c a t e d  da ta  base 
management system. T h e  ob jec t  i s  t o  t r a n s f e r  a l l  da ta  from the 
CCF t o  the PDP 11/34. The  program is  now opera t iona l  , a1 though 
CY1981 da ta  has not yet  been entered. 
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MEDICAL PROGRAMS 

Addi t i onal D i spensari es I 
According t o  MC 0528, we must provide two add i t iona l  dispensaries: 
one located a t  TA-55, and t h e  o ther  a t  LAMPF. 
an o f f i c i a l  request t o  l o c a t e  a remote dispensary was submitted 
based on pre l  iminary sketches and cost estimates. 
operat ion i s  p ro jec ted  f o r  t he  t h i r d  quarter, FY83. 

This past quarter, 

Functional 

P hysiotherapylRehabi 1 i t a t  i o n  U n i t  /& 
A needed a d d i t i o n  t o  our medical program i s  a Physiotherapy and hvo43 

I """"-.> 
R e h a b i l i t a t i o n  Uni t ,  espec ia l l y  f o r  employees who sus ta in  back 
i n j u r i e s .  A1 though some pre l im inary  designs have been completed, 
f u r t h e r  design work continues t o  a w a i t  determinat ion o f  ava i l ab le  
space i n  the new Laboratory Support Complex. 

Reduction of Medical Records t o  Mic ro f i che  

I n s t a l  1 a t  i on and operat ion o f  our m ic ro f i che  equi pment cont i nues 
t o  a w a i t  t he  engineering study t o  modify e x i s t i n g  space. The 
t r a n s f e r  o f  a l l  records t o  mic ro f i che  i s  s t i l l  
scheduled t o >  be 

2-L- d .-r" 
c t-7 f o u r t h  quarter, FY83. 

#-Po 

SAFETY PROGRAMS 

The Laboratory Manual, Chapter 1 

The second set o f  add i t ions  t o  the  Laboratory Manual , Chapter 1, 
"Health, Safety and Environment," were near ly  completed t h i s  past 
quarter.  These add i t ions  inc lude 10 d i f f e r e n t  documents as wel l  
as replacements f o r  t h e  Index and Glossary sections. These w i l l  
be p r i n t e d  and d i s t r i b u t e d  t o  the  730 manual holders next quarter. 

WASTE MANAGEMENT PROGRAMS . 
I 

Treatment F a c i l i t y  Mod i f i ca t i ons  (TA-501 

A number o f  mod i f i ca t i ons  and some new equi pment became necessary 
a t  the  TA-50 treatment f a c i l i t y  t o  t r e a t  t he  h i g h l y  contaminated 
process waste acc ident ly  released more than two years ago by 
CMB-11. The i n s t a l l a t i o n  o f  a small, package p r e c i p i t a t i o n  p lan t  
i n  Room 60 remains t o  be done. 
the re  have been delays due t o  equipment d e l i v e r y  and the  requ i re -  
ment f o r  a d d i t i o n  design i npu t  from H-7. 

Although cons t ruc t ion  has started, 

Completion i s  now 
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scheduled f o r  t h e  f i r s t  quarter, FY82, fo l lowed by equipment 
tes t i ng ,  SOP preparation, and operator t r a i n i n g  by the  end o f  t he  
second quarter, FY82, w i t h  f i n a l  cleanup o f  e x i s t i n g  tanks and 
equipment now ho ld ing  the  CMB-11 waste by the  end o f  the  t h i r d  
quarter, FY82. 

C o l l e c t i o n  System Improvement (TA-50) 

Progress continued on t h e  rep1 acement o f  almost a1 1 rad ioac t i ve  
l i q u i d  waste p ipe l i nes  leading t o  t h e  TA-50 treatment p lan t  which 
i s  now approximate1 42% complete and wel l  ahead o f  our p ro jec ted  
schedule. Th is  ga in i %Ai-- e s c K d u l e  can be a t t r i b u t e d  t o  the  m i l d  
winter ,  a l low ing  excavation t o  proceed wi thout  delays. There may 
be a delay, however, i n  the  d e l i v e r y  o f  t he  FRP p i p i n g  which w i l l  
connect t h e  waste source bu i l d ings  t o  t h e  t runk  l i n e .  

The computer system f o r  t h e  new c o l l e c t i o n  system was tes ted '  t h i s  
past quar te r  and performed well .  The equipment was shipped t o  10s 
Alamos, i n s t a l l e d ,  and t r a i n i n g  sessions conducted t o  f a m i l i a r i z e  
our personnel w i t h  t h e  system software and hardware. More t e s t i n g  
and t r a i n i n g  sessions remain t o  be conducted. 

ENVIRONMENTAL PROGRAMS 

Sul  phl ex Pavement 

Pre l im inary  s tud ies  o f  t h e  environmental e f f e c t s  of sul phlex 
pavement, an asphalt s u b s t i t u t e  being considered f o r  use a t  t he  
Laboratory, continued t h i s  past quarter. 
i n  a mix tu re  o f  s o i l  and sulphlex, and mic rob io log ica l  a c t i v i t y  i n  
t h e  mix tu re  i s  being observed. 

P lan ts  are being grown 

' Emergency Response Van 

Work continued on t h e  i n t e r i o r  o f  t h e  van, i n s t a l l i n g  
instrumentation. During t h i s  quarter, several problems were 
i d e n t i f i e d  and c o r r e c t i v e  measures taken regard ing the  germanium 
detec tor  and t h e  data tape readouts. 
received and i n s t a l l e d ;  some add i t i ona l  inst rumentat ion remains t o  
be i n s t a l  1 ed. 

A new computer device was 

C u l t u r a l  Resources Management Plan 

As a pre lude t o  t h e  development o f  a Cu l tu ra l  Resources Management 
Plan (CRMP) f o r  t h e  Laboratory, a proposal was submitted t o  the  
Nat ional  Regis ter  o f  H i s t o r i c  Places request ing t h a t  a l l  
i d e n t i f i e d  archaeological s i t e s  on Laboratory property be 
considered f o r  nomination t o  t h e  reg i s te r .  I f  our proposal i s  
acted upon, t h e  development o f  a CRMP w i l l  a l low the  a d d i t i o n  of 
p resent ly  u n i d e n t i f i e d  s i t e s  t o  be added upon discovery wi thout  
separate determination. To date, t he re  has been no response. 
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Meteor1 og ica l  Support 

The Laboratory has th ree  meteor log ica l  towers c u r r e n t l y  i n  ' 

operat ion,  one o f  which i s  t ranspor tab le.  This  past quarter,  
equipment was obtained t o  move t h e  t ranspor tab le  one t o  a s i t e  on 
Sta te  Rd 4 (near Philomena's) i n  order t o  conduct s tud ies r e l a t e d  
t o  emissions from LAMPF. Also, two t i p p i n g  buckets ( r a i n f a l l  
recorders)  were i n s t a l  1 ed on t h e  tower. 

H i s t o r i c a l  Preserva t ion  3 

f 
Spec i f i ca t i ons  f o r s t a b i l i i z i n y  two pre-World I 1  st ructures,  t he  
Romero ranching cab in  ($hth o f  TA-55) and a guest house (TA-18) 
managed by Ashley Pond p r i o r  t o  World War I and used occasional ly  
by Enr ico Fermi du r ing  t h e  Manhattan Pro ject ,  are being developed. 
Archaeologist  Char l i e  Steen w i l l  oversee the  s t a b i l i z a t i o n  work. 

ascending Mesi ta del  Buey f rom P a j a r i t o  Canyon (TA-54) was 
i d e n t i f i e d .  
damage. 

I n  addi t ion,  1 a wel l -preserve il turn-of- the-century ranching roadway 

Measures were taken t o  p ro tec t  t h e  roadway from 
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/ 

Environmental Impact Statement Development 
TRU Contaminated Waste S i t e  Evaluat ion 
Human Health E f fec ts  o f  Plutonium 
Plutonium i n  Human Tissues 
I n c i n e r a t o r  Documentation 
Comerc ia l  I n c i n e r a t i o n  Demonstration 
Hazardous Waste Management Techno1 ogy 
Hazardous Waste I n c i n e r a t i o n  R&D 
l n t e r i m  Waste Operations 
TSTA Inst rumentat ion 
Defense TRU Waste Assay Inst rumentat ion Development 
Waste Management Assay Inst rumentat ion Development (PNL) 
Nuclear Mater ia l  s Product ion Safety  Assessment 
Gas S c i n t i l l a t i o n  Propor t ional  Counter 
O f f - S i t e  Radiological  Exposure Review 
Portable,  Battery-Operated Computer 
Por tab le  Neutron "Rem-Meter" Devel opment 
DPW Decontamination 
Resp i ra to r  Studies 
Respi rator  Pro tec t ion  Studies 
Appl ied Respi rator  Research 
Respi rator  Sorbents f o r  I o d i n e  
Resuspension 
O i l  Shale Workers Heal th  Studies 
O i  1 S ha1 e I nhal a t  i on Toxi c o l  ogy 
Fibrous Aerosol I n h a l a t i o n  Toxicology 
I n d u s t r i a l  Hygiene Task Force 
I n d u s t r i a l  Hygiene Support f o r  LETC 
Human Subject  Tests 
Aerosol Support f o r  F i l t e r  Test S t a t i o n s  
Stack Probe 
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Environmental Impact Statement Development 

Fundi ng : $1,11OK - DOE/ALO 
S t a f f i n g :  Var iab le  - 6.5 FTE p lus  others 

This program invo lves  the development o f  an Environmental Impact 
Statement (EIS) f o r  t he  DOE Pantex P lan t  near Amari l lo,  Texas. 
P a r t i c i p a n t s  i n  the  p r o j e c t  inc lude most Environmental Su rve i l -  
lance Group (H-8) s t a f f  members and the  involvement o f  about 30 
s t a f f  i n  other Health D i v i s i o n  groups and other d i v i s ions .  Work 
includes some f i e l d  environmental studies a t  Amar i l lo  and o ther  
p o t e n t i a l  s i t es ,  eva lua t ion  o f  cons t ruc t ion  and l o c a t i o n  
a1 te rna t ives ,  ana lys is  o f  p o t e n t i a l  accidents, engineering 
conceptual design, and document preparation. 

During t h i s  past quarter, several sampling programs were s ta r ted  
t o  assess (among other th ings )  the  rad iob io log i ca l  aspects o f  
open-air t e s t i n g  and t h e  burning o f  h igh  explosives waste. A 
p u b l i c  meeting was he ld  i n  Amar i l lo  i n  May t o  determine p u b l i c  
r e a c t i o n  (a very small tu rnout ) ,  a d e t a i l e d  implementation p lan  
was draf ted o u t l i n i n g  the  development o f  the  d r a f t  E I S ,  and the  
sel  ec t  i on o f  a1 t e r n a t  i ve s i t e s  was accompl i shed (Bur l  i ngton and 
Hanford). . 

TRU Contaminated Waste S i t e  Eva lua t ion  

Funding: $159K - DOE/DWM 
S t a f f i n g :  2.5 FTE 

As reported 1 ast quarter,  an "A1 t e r n a t i  ves Document" i s being 
prepared t o  analyze 14 s t ra teg ies  f o r  t h e  long-term management of 
t ransuran ic  (TRU) wastes c u r r e n t l y  bu r ied  and stored a t  s i x  waste 
disposal areas i n  Los Alamos. These a l t e r n a t i v e s  range from 
leav ing  the  wastes i n  place, t o  disposal i n  a federally-owned, 
deep geological  repos i to ry  loca ted  remotely from Los Alamos. 

During t h i s  r e p o r t i n g  period, a f i n a l  d r a f t  o f  t he  A l te rna t i ves  
Document was completed and i s  p resent ly  i n  preparat ion f o r  
p r i n t i n g  and d i s t r i b u t i o n  scheduled f o r  October 1981.. F i e l d  
V a l  i d a t i o n  s tud ies  continued f o r  the  modeling o f  environmental 
t ranspor t  and uptake o f  radionucl ides. 

Human Hea l th  E f f e c t s  o f  Plutonium 

Funding: $658K - DOE 
S t a f f i n g :  13 FTE 

This p r o j e c t  i s  concerned w i t h  i n v e s t i g a t i n g  the  hea l th  o f  workers 
a t  s i x  DOE nuclear f a c i l i t i e s .  P ro jec t  a c t i v i t i e s  have been 
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devoted p r i m a r i l y  t o  de f in ing  populat ions a t  r i s k ,  gather ing data, 
and data t ransformat ion a c t i v i t i e s .  
begun and some recent high1 i g h t s  are described below. 

Analyses o f  m o r t a l i t y  f o r  Rocky F l a t s  workers began t h i s  quarter, 
us ing computations o f  standardized m o r t a l i t y  r a t i o s  f o r  both Rocky 
F l a t s  and U.S. general populat ions. Analyses have a lso  begun com- 
par ing exposures t o  i n t e r n a l  and external  sources o f  r a d i a t i o n  fo r  
t h e  Rocky F l a t s  Bra in  Cancer Case Control study. Plans have been 
made t o  f i l m  the  Savannah R iver  employee record cards, and Socia l  
Secur i ty  Forms (941A) have been ordered f o r  t h e  purpose of v a l i -  
da t ing  the  Mound employee study. Tracing f o r  the 5 rem Study was 
completed a-nt t o  Oak .Ridge f o r  t h e i r  updating. Analyses o f  
cancer m o r t a l i t y  i n  the  count ies surrounding the  Pantex l o c a t i o n  
continued, and t h e  request f o r  t h e  search o f  v i t a m u s  on a 
r o s t e r  of Pantex employees.was sent t o  the  Social  Secur i ty  
Administrat ion.  

Pre l iminary analyses have 

Plutonium Workers Study - The major focus o f  t h e  Plutonium Workers 
Study i s  t o  i n v e s t i g a t e  the  incidence o f  disease among exposed and 
nonexposed nuclear workers. Such an endeavor comprises a long 
range e f f o r t  o f  a t  l e a s t  several year 's  durat ion.  
schedule, which has been reviewed by t h e  Epidemiology Advisory 
Committee has been implemented f o r  t e s t i n g  purposes. 
in te rv iews are conducted wi th  both former and cur ren t  nuclear 
workers, OMB clearance i s  requ i red  ( f o r  former workers); a 
support ing statement f o r  ob ta in ing  t h i s  clearance i s  being 
prepared. 

An in te rv iew 

Before 

Plutonium i n  Human Tissues 

Funding: $448# - DOE 
S t a f f i n g :  6 FTE 

Analyses were completed on t h e  t i ssues  o f  an occupat ional ly  
exposed nuclear worker, an i n d i v i d u a l  who had worked as a 
plutonium chemist a t  t h i s  Laboratory f o r  over 35 years, and one 
who i s  among t h e  h ighest  P1 utoniumiburdened cases we have analyzed 
( % 50nCi ) . We are c u r r e n t l y  searching t h e  avai 1 ab1 e medical and 
hea l th  physics records t o  ob ta in  in format ion r e l a t i v e  t o  h i s  
exposure and heal t h  status. Autoradiographs o f  t h i n  t i s s u e  
sect ions o f  t h e  lung, l i v e r ,  and lymph node are being examined. 
Bone marrow was obtained and analyzed separately. 

I n c i n e r a t o r  Documentation 

Funding: $100K - DOE/NE 
S t a f f i n g :  0.8 FTE 

Th is  program, as we l l  as t h e  f o l l o w i n g  th ree  waste treatment 
programs described below, a re  based i n  H-7 ' s Treatment Development 
F a c i l i t y  (TDF), and are  adjuncts t o  the  o r i g i n a l  mission t o  
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develop and demonstrate c o n t r o l l e d - a i r  i n c i n e r a t i o n  (CAI) f o r  
chemical s t a b i l i z a t i o n  and volume reduc t ion  o f  t ransuran ic  (TRU) 
s o l i d  wastes. 
assemble and pub l i sh  complete documentation f o r  f o u r  DOE-sponsored 
TRU waste i n c i n e r a t i o n  projects.  TDF s t a f f  has the  r e s p o n s i b i l i t y  
f o r  s i m i l a r  e f f o r t s  a t  t he  Rocky F l a t s  Plant, Savannah R ive r  
Laboratory, and Mound Laboratory. During t h i  s r e p o r t i n g  period, 
v i s i t s  were made t o  these th ree  s i tes .  Since we f i n d  t h a t  
manpower shortages are hampering documentation progress, pub1 i ca -  
t i o n  o f  f i n a l  repo r t s  i s  now pro jec ted  f o r  the  f i r s t  quar te r  o f  
FY82. 

The ob jec t i ve  of I n c i n e r a t o r  Documentation i s  t o  

Commercial I n c i n e r a t i o n  Demonstration 

Funding: $760K - DOE/NE 
S t a f f i n g :  8.8 FTE 

The dual ob jec t i ves  o f  t h i s  program are (1) t o  extend C A I  
processing c a p a b i l i t i e s  t o  inc lude low-level  wastes (LLN) 
generated by nuclear u t i l i t i e s ,  and ( 2 )  t o  t r a n s f e r  t h i s  
technology a t  a nuclear u t i l i t y  s i t e .  Development tasks inc lude 
combustion experiments and equipment mod i f i ca t ions  t o  permit 
treatment o f  spent i o n  exchange resins,  organic l i q u i d s ,  and 
wastes contaminated w i t h  f i s s i o n  products. During t h i s  past 
quarter, preparat ions were made f o r  a 5-day t e s t  burn o f  s o l i d  
waste spiked w i t h  selected f i s s i o n  products f o r  which 
decontamination f a c t o r s  w i l l  be determined. 

Hazardous Waste Management Technology 

Funding: $690K - DOE/EP 
S t a f f i n g :  4.7 FTE 

The o b j e c t i v e  o f  t h i s  program ( w i t h  Los Alamos designated lead 
r o l e )  i s  t o  determine technology requirements f o r  DOE compliance 
with EPA hazardous waste management regulat ions.  

waste inventory; development o f  a program s t ra tegy  document; 

a l t e rna t i ves ;  i n c i n e r a t i o n  t e s t s  t o  determine C A I  c a p a b i l i t i e s  t o  
completely ox id i ze  po lych lo r ina ted  biphenyls (PCBs) t o  
nonhazardous compounds; and chemical pu r i f i ca t i on / recove ry  funding 
o f  studies a t  Oak Ridge Nat ional  Laboratory. Dur ing t h i s  past 
quarter,  we continued t o  review the  DOE waste inventory t o  
i d e n t i f y  p r i o r i t y  problems w i t h  respect t o  regulat ions,  and we 
prepared a request f o r  add i t i ona l  i npu t  from DOE s i tes .  The C A I  
process modif icat ions t o  permit l i q u i d  feed i n c i n e r a t i o n  proceeded 
on schedule. 

Elements o f  t h e  
I FY81 program include: completion o f  a nationwide DOE hazardous 

. techn ica l  analyses o f  hazardous waste t ranspor t  and treatment 
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Hazardous Waste I n c i n e r a t i o n  R&D 

Funding : $400K - EPA/ORD 
Staf f ing:  5 FTE (p ro jec ted)  

Establishment o f  t h i s  program t o  conduct i n c i n e r a t i o n  t e s t s  i n  the 
C A I  was preceded by a DOE/EPA Interagency Agreement t o  study 
hazardous mater ia l  s recovery and des t ruc t i on  techno1 ogy. 
program complements and extends the  DOE/EP p ro jec t  described 
above. 
completed t o  determine the  combustion cond i t ions  requ i red  t o  
completely destroy the  PCR (penta-chlorophenol) wh i l e  avoiding 
product ion o f  secondary h$zardous compounds. 
i n d i c a t e  t h i s  o b j e c t i v e  &s attained. 

The 

This quarter,  a t e s t  burn o f  PCP-treated wood was 

Pre l  i m i  nary r e s u l t s  

I n t e r i m  Waste Operat ions D 

I 

Funding : 81045K - DOE 
S t a f f i n g :  "44 FTE 

This program provides funding t o  operate rad ioac t i ve  S o l i d  waste 
operat ions a t  Los Alamos. As previous reported, 900m o f  waste 
w i t h  a combined r a d i o a c t i v i t y  o f  approximately 4500 cu r ies  was 
e i t h e r  bu r ied  o r  stored dur ing  t h i s  past quarter. The new b u r i a l  
p i t  (#27 )  excavated l a s t  quar te r  was put i n t o  operat ion t h i s  
quarter. 
P i t  #9 were checked and appear i n  exce l l en t  condi t ion.  
I n s t a l l a t i o n  o f  equipment i n  the Waste S ize  Reduction F a c i l i t y  
cont i nued. 

The drums o f  TRU waste he ld  i n  r e t r i e v a b l e  storage i n  

TSTA Ins t rumenta t ion  

Funding: $87K - DOE/OFE 
S t a f f  i ng : 0 7  FTE 

Thi s program supports devel opment o f  t r i t i u m  monitor ing 
instruments t h a t  can s e l e c t i v e l y  monitor t r i t i u m  i n  the  presence 
o f  ac t i va ted  a i r  and d i f f e r e n t i a t e  between t r i t i u m  gas and t r i t i u m  
oxide (water vapor). This l a s t  quar te r  saw t h e  near completion o f  
t h e  monitors. 
awa i t ing  f i n a l  drawings, t h e  instruments are being assembled. The 

Laboratory were reviewed, cor rec ted  and approved. 

Except f o r  a couple o f  components f o r  which we are 

' engineering drawings f o r  the  Experimental Contamination Studies 

Defense TRU Waste Assay I nstrurnentation Development 
I 

Funding: $289K - DOE ( t o t a l  funding 851K) 
S t a f f i n g  : 1.7 FTE 

Managed by H-4, t h i s  program supports instrumentat ion development 
f o r  TRU waste assay w i t h  con t r i bu t i ons  from Q-Div is ion  and EG&G i n  
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Santa Barbara. 
55-gal lon drum r a d i o a c t i v i t y  counter f o r  Oak Ridge Nat ional  
Laboratory. 

During t h i s  past quarter, work continued on a 

Waste Manaqement Assay Inst rumentat ion Development (PNL) 

Funding: $99K - DOE 
S t a f f i n g :  1.8 FTE 

Th is  program funds t h e  development o f  inst rumentat ion as app l ied  
t o  t h e  P a c i f i c  Northwest Laboratory (PNL) research on c leaning 
techniques o f  contaminated o r  decommissioned equipment, i nc lud ing  
e lec t ropo l i sh ing  and v i b r a t o r y  processes. 
measure the  ex ten t  o f  contamination i n  a v a r i e t y  o f  con f igura t ions  
and matrices. Last  quarter, a l l  components o f  one instrument 
system, MEGAS, which measures TRU a c t i v i t y  i n  combustible waste, 
were tes ted  and shipped t o  PNL. 
system was f u l l y  i n s t a l l e d ,  t es ted  and ca l ib ra ted ,  and i s  now 
operat ional  . 

The instruments must 

During t h i s  quarter, t he  MEGAS 

Nuclear Ma te r ia l s  Product ion Safety  Assessment 

Funding: $180K - DOE/EV 
S t a f f i n g :  1.75 FTE 

Th is  program, managed by WX-8, provides techn ica l  support f o r  
performing 'safety assessments f o r  new and/or mod i f ied  DOE 
f a c i l i t i e s .  Our p a r t i c i p a t i o n  i n  the  review o f  t h e  proposed Rover 
Fuels Headend f a c i l i t y  a t  t h e  Idaho Chemical Processing P lan t  has 
been i n d e f i n i t e l y  postponed because o f  a new design t o  be 
implemented f o r  t h e  process. New programs t h a t  have been assigned 
are  t h e  SAR reviews o f  t h e  Savannah R iver  Product ion Reactors and 
t h e  Purex Fuel Reprocessing P lan t  a t  Hanford; however, t h e  scope 
o f  H-1's review has not  been speci f ied.  The Oak Ridge 
Consol ida ted  Edison Uranium S o l i d i f i c a t i o n  Program was completed 
w i t h  responses t o  DOE suggestions, and the  Los Alamos team r e p o r t  
was sent t o  DOE by WX-8 I n  dune. 

Gas S c i n t i l l a t i o n  Propor t iona l  Counter 

Funding: $150K - DOE/EV 
S t a f f i n g :  1 FTE 

Thi s program supports devel opment o f  gas s c i  n t  i 1 1 a t  i on 
propor t iona l  counters (GSPC) f o r  1 ow-1 eve1 p l  u ton i  um photon assay 
f o r  i n - v i v o  count ing appl icat ions.  
e l e c t r i c a l  and mechanical components were completed and t h e  GSPC 
assembled. It i s  now ready fo r  gas f i l l i n g .  The gas handl ing 
system i s  near completion. 

Dur ing t h i s  quarter, t h e  
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O f f - S i t e  Rad io log ica l  Exposure Review 

Funding: $240K - DOE/NVOO 
Sta f f ing :  3 FTE 

I n  August 1979, funding was provided t o  reassess the  r a d i o l o g i c a l  
exposures due t o  f a l l o u t  from atmospheric t e s t i n g  i n  Nevada. The 
A l l e n  vs. U.S. case scheduled f o r  t r i a l  t h i s  F a l l  was f i l e d  by 25 
people (mostly i n  Utah) c la iming  personal harm o r  harm t o  f a m i l y  
members due t o  the  nuclear tes t i ng .  During t h i s  quarter, a l a r g e  
p o r t i o n  o f  our t ime went t o  the  es t imat ion  o f  i n d i v i d u a l  doses fo r  
t h e  25 l i t i g a n t s .  Code work was devoted l a r g e l y  t o  conso l ida t ion  
o f  t he  th ree  main programs c u r r e n t l y  running here: 
beta and gamma codes, and the  sh ie ld ing  code. 

the  external  

P o r t  ab1 e, B a t  t ery-0 pera t  ed Comput e r  

Funding : $70K - LANL 
S t a f f i n g :  1 FTE 

This computer, designed t o  f i t  i n t o  an attache case, w i l l  provide 
needed support f o r  f i e l d  appl i c a t i o n s  and emergency response 
s i t ua t i ons .  Negot iat ions continued t h i s  quar te r  w i t h  D i g i t a l  
Corpporation (DEC) fo r  samples o f  t h e i r  new 1-chip LSI 11 
microprocessor. We should have some o f  them i n  t ime t o  i n t e g r a t e  
them i n t o  the  system by October. The bubble memory i n t e r f a c e  was 
he ld  up due t o  the  i n a b i l  i t y  t o  get del i v e r y  o f  some needed 
in teg ra ted  c i r c u i t s  from I n t e l ,  Inc. Software i s  being adapted. - 

Por tab le  Neutron "Rem-Meter'' Development 
I 

Funding: $50K - DOE/NP 
S t a f f  i ng : 

The purpose o f  t h i s  new program i s  t o  develop a neutron dosimeter. 
Dur ing t h i s  quarter,  work progressed on schedule. 
e l e c t r o n i c s  fo r  the  meter i s  being adapted from the  hand-held 
gama-ray spectrometer gun. 
neutron de tec tor  i s  a t i s s u e  equivalent p ropor t iona l  counter. Two 
w i l l  be procured from EG&G/Santa Barbara next quarter. 

.25 FTE 

The basic 

The most l i k e l y  candidate f o r  t he  

DP W Decont ami  na t  i on 

Funding: $183K - DOE 
S t a f f i n g :  6 FTE 

Work continued on the  f i n a l  report .  
and i s  under review. A f i n a l  d r a f t  w i l l  be completed by September 
30, 1981. 

A rough d r a f t  was completed 

-26- 



RESEARCH A N L  JEVELOPMENT 

R e s p i  r a t  o ry  S t ud i es 

Funding : $llOK - DOE/DOES 
S ta f f i ng :  1.8 FTE 

During FY81, t h i s  program w i l l  evaluate several commercially 
ava i l ab le  supp l ied-a i r  s u i t s  t o  a s s i s t  DOE f a c i l i t i e s  i n  se lec t i ng  
those which prov ide adequate .worker protect ion.  Th is  quarter, 
t e s t s  were conducted on a s u i t  submitted by t h e  Savannah R ive r  
Laboratory and a d r a f t  repo r t  was prepared covering these tes ts .  
An eva lua t ion  o f  t h e  Rocky F l a t s  supp l ied-a i r  s u i t  has been 
i n i t i a t e d ,  
are almost completed. 

I 

and an eva lua t ion  o f  s i x  commercially ava i l ab le  s u i t s  

Resp i ra to r  P ro tec t  i o n  Studies 

S t a f f i n g :  2.7 FTE 

Th is  program provides general guidance t o  the  NRC regard ing the  
use o f  r e s p i r a t o r y  protect ion.  Special a t t e n t i o n  i s  being 
d i r e c t e d  t o  t r a i n i n g  guides and NRC regu la to ry  guides f o r  
r e s p i r a t o r s  and emergency work s i tua t ions .  One t r a i n i n g  tape was 
completed and a d r a f t  o f  t h e  accompaning handbook and medical 
c r i t e r i a  f o r  r e s p i r a t o r  users ( f o r  a NUREG document) submitted t o  
NRC f o r  review. V i s i t s  t o  several reac tors  and uranium m i l l s  were 
completed as p a r t  o f  t h e  program t o  develop a manual f o r  
Resp i ra to r  P ro tec t i on  i n  Emergency S i t u a t i o n s  (RPES). 

I 
Funding: $242K - NRC 

Appl ied Resp i ra to r  Research 

Fundi ng : $148K - NRC 
S t a f f  i ng 2.1 FTE 

The eval ua t i on  o f  several commercial powered a i r - p u r i f y i  ng 
r e s p i r a t o r s  (PAPR) i s  almost complete. Special a t t e n t i o n  i s  now 
being d i rec ted  t o  the  Mine Safety  Appliance Company PAPR i n  l i g h t  
o f  t h e  i n t e n t i o n  o f  NIOSH t o  revoke approval of t h i s  device. 

Resp i ra to r  Sorbents f o r  I o d i n e  

Funding: $136K - NRC 
S t a f f i n g :  2 FTE 

Th is  program i s  aimed a t  developing a t e s t  procedure t o  permit 
NIOSH approval f o r  a i r - p u r i f y i n g  r e s p i r a t o r s  against iodine. 
Approval c r i t e r i a  and t e s t  parameters f o r  rad io iod ine  ca r t r i dges  
and can is te rs  were proposed f o r  NRC review t h i s  quarter. 
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Ten ta t i ve  t e s t  procedures were tes ted  w i t h  commerci a1 and 
prototype ca r t r i dges  t o  conf i rm t h e i r  usefulness. Cartr idges w i th  
TEDA ( t r i e t h y l  enedi amine) and "Heavy" TEDA impregnants were tes ted  
a t  various temperatures and r e l a t i v e  humidi t ies.  
assembly o f  a t e s t  apparatus fo r  NIOSH use i s  80% complete. 

Fabr ica t ion '  and 

fly6 IL 0 ' .  Resuspension 

Funding : $50K - DOEIDOES 
S t a f f  i ng : .6 FTE 

Th is  program invo lves  wind tunnel studies f o r  the  development o f  
an instrument t h a t  w i l l  provide r a p i d  p a r t i c l e  s i ze  measurement o f  
resuspended dusts. 
u t i l i z e s  v i b r a t i n g  c r y s t a l s  and i s ' b e i n g  c a l i b r a t e d  w i t h  respect 
t o  c o l l e c t i o n  and de tec t i on  e f f i c iency . '  Tests t h i s  quarter have 
ind i ca ted  t h a t  we must re-evaluate the  usefulness of t h i s  
instrument f o r  our wind tunnel resuspension studies. 

The instruments c a l l e d  a cascade impactor, 

O i l  Shale Workers Hea l th  Studies 

Fundi ng : $20OK - DOE/OHER 
S t a f f i n g :  2.1 FTE 

This program invo lves  H-5 and H-2 e f f o r t s  t o  evaluate p o t e n t i a l  
. hea l th  hazards associated w i t h  the  development o f  o i l  shale. Two 

fo l low-up f i e l d  sampling studies were performed a t  the  Geokinetics 
i n - s i t u  o i l  shale f a c i l i t y  near Vernal Utah. An in te rna l?  review 
o f  d r a f t  repo r t s  cover ing previous f i e l d  sampling a t  the  Paraho 
f i n e s  p i l e  and Rio Blanco was completed. 
being reviewed by R io  Blanco and Paraho personnel. 

The repo r t s  are now 

I 

O i l  Shale I n h a l a t i o n  Toxicology 

S t a f f i n g  3.8 FTE 

Th is  program i s  designed t o  evaluate the  i n h a l a t i o n  t o x i c i t y  o f  
o i l  shale and "hot par t i c les . "  Exposures t o  r a t s  o f  Anv i l  Po in ts  
raw shale continued w i t h  t h e  a d d i t i o n  o f  animals exposed t o  low 
and moderate a i r  concentrat ions t o  supplement on-going exposures 
t o  h igh  concentrat ions. The r e t o r t  borrowed from The Laramie 
Energy Technology Center i s  being instrumented i n  preparat ion f o r  
exposing animals t o  the  airborne contaminants associated w i t h  
r e t o r t  operation. Aerosol support f o r  t he  "hot p a r t i c l e "  studies 
cont i nued. 

Funding: $238K - DOE/DOES 

I 
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F i brous Aerosol I nhal a t  i on Toxi co l  ogy 

Funding: $451K - TIMA 
S t a f f i n g :  2.6 FTE 

Th is  study ( j o i n t l y  w i t h  LS-1 )  w i l l  evaluate the  i n h a l a t i o n  
t o x i c i t y  o f  several man-made mineral f i b e r s  w i t h  primary a t t e n t i o n  
t o  carc inogen ic i ty .  
and asbestos continued. A n i m a l  exposures t o  one type o f  house 
i n s u l a t i o n  was i n i t i a t e d .  
i n s u l a t i o n s  w i l l  be s ta r ted  dur ing  t h e  next quarter. To date, 
t he re  have been no s i g n i f i c a n t  hea l th  e f f e c t s  associated w i t h  

Exposure o f  r a t s  and hamsters t o  mic ro f ibers  

Exposures t o  th ree  more types of house 

these exposures. r' 
a' 
t 

I ndus t r i  a1 Hygiene Task Force 

Funding: 8190K - DOE/DOES 
S ta f f i ng :  2.4 FTE 

This  program provides tech ica l  support t o  DOES f o r  special 
i n d u s t r i a l  hygiene problems. Work continued i n  t h e  development o f  
I n d u s t r i a l  Hygiene Work Prac t ices  f o r  t he  Solvent Refined Coal 
Process (SRC-11). We expect a d r a f t  ava i l ab le  f o r  review by t h e  
end o f  CY81. Work was i n i t i a t e d  on developing I n d u s t r i a l  Hygiene 
Work Prac t ices  f o r  t h e  Above Ground O i l  Shale Re to r t i ng  Process. 

I ndus t r i  a1 Hygiene Support f o r  LETC 

Funding: $75K - DOE 
S t a f f  i ng : .6 .FTE 

Th is  j o i n t  Los A1 amos/Brookhaven program i s  designed t o  evaluate 
t h e  e x i s t i n g  i n d u s t r i a l  hygiene program and a s s i s t  i n  t h e  
development of a comprehensive i n d u s t r i a l  hygiene program a t  t h e  
Laramie Energy Technology Center (LETC). A f i e l d  i n d u s t r i a l  
hygiene survey, which inc luded f i e l d  sampling, was performed. 
These samples are being analyzed and a fol low-up survey i s  planned 
t o  ob ta in  a i r  samples a t  t h e  small r e t o r t  which was no t  i n  
opera t ion  du r ing  previous v i s i t s .  

Human Subject  Tests  

' Funding: $204K - BM 
S t a f f i n g :  2.3 FTE 

Th is  program w i l l  evaluate t h e  proposed Bureau o f  Mines t e s t  
procedures f o r  Sel f -conta ined Breath ing Apparatus (SCBA). 
approval was obtained from the  Los  Alamos Human Use Committee, and 
t e s t i n g  i s  i n  progress w i t h  t h e  Scott,  Draeger and Biomarine 
un i ts .  Evaluat ion of f o r e i g n  standards f o r  t e s t i n g  SCBA continued 
w i t h  d e t a i l e d  ana lys is  o f  t he  B r i t i s h  and Aus t ra l i an  standards. 

I 

F i n a l  
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Aerosol Support f o r  F i l t e r  Test S ta t i ons  

Funding : $75K - DOE 
S t a f f  i ng : 

Th is  program w i l l  i n i t i a l l y  evaluate inst rumentat ion f o r  aerosol 
s i z e  cha rac te r i za t i on  f o r  t he  F i l t e r  Test S ta t i ons  (FTS) q u a l i t y  
con t ro l  tests .  A p re l im inary  experimental protocol  and d i l u t i o n  
system was devel oped based on p r e l  i m i  nary t e s t i  ng dur ing  i n i  ti a1 
v i s i t s  t o  the  Hanford and Rocky F l a t s  FTS. 
fo l low-up ser ies  o f  t e s t s  (us ing d i l u t i o n  systems b u i l t  a t  Los 
Alamos and shipped t o  each FTS) was i n i t i a t e d  dur ing  a second 
v i s i t  t o  each FTS. 
personnel, w i th  data ana lys is  performed a t  Los Alamos. 

- 6  FTE 

Based on these data, a 

Data gather ing w i l l  be cont inued by FTS 

Stack Probe 

Funding: $74K 
S t a f f i n g :  FTE 

Th is  new p r o j e c t  should r e s u l t  i n  an improved stack sampler w i t h  
t h e  c a p a b i l i t y  f o r  separat ing aerosols i n t o  " inhalab le"  and 
" resp i rab le"  f ract ions.  
a re  be ing fab r i ca ted  i n  t h e  Los Alamos shops. 

Two a1 te rna te  designs were completed and 
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I n  April, NUWAX-81, the Nuclear Weapons Accident Exercise, was 
conducted a t  the Nevada Test Site.  
personnel (several from H-Divi sion) participated bo th  a s  players 
and organizers. 

A number of Los Alamos 

In  May, a crowd of 800-1000 people toured the unreconstructed Tsirege 
I n d i a n  r u i n  on Laboratory property (o rd ina r i ly  closed t o  the 
public). 
and P a j a r i t o  Rd adjacent t o  White Rock. 
assistance, the crowd viewed the- l a r w s t  r u i n  i n  N o r a w n  NPW 
Mexico w i t h  comentary from Char1 i e  Steen, H-8 's  consul t ing 
archaeol ogi st. 

well as four  others from the United States, participated i n  the 
4 t h  Annual Exchange of health and environment related information 
on Oil Shale technology held in Tallinn, Estonia, in the Soviet 
Union. These conferences are the result  of an agreement between 
the National Inst i tute  of Environmental Health Sciences and the 
Academy of Sciences i n  the SSR. 

The s i t e  i s  located near the intersection of State Rd 4 
W i t h  H-Division 

I n  June, Marvin Tillery (H-5) and one other Los Alamos employee, as 
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The Health Division Quarterly Report, October-December 1980, 
has a new look about it. This report is intended as an in-house 
report to the Laboratory's senior managers as a convenient source 
of information on health, safety, and environmental protection 
matters at the Laboratory. 

The present report is the result of our first efforts to * 

change the format and tone from that of previous H-Division 
reports. Zt is a report style that is still under development. 
We want to make it an effective and useful document for you, the 
senior managers. 
format are solicited so we can consider them in future issues. 

Comments and suggestions on its content and 

It is our hope that we can reduce the preparation time in 
subsequent issues so that the reporting will be on a more timely 
basis. Our present intent is to distribute this report to the 
Director, Associate Directors, and members of the HSCE Advisory 
Council. I 
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HIGHLIGHTS 

1. EPA Proposed Radiation P r o t e c t i o n  Gu idance .  
F i n a l  draf t  p u b l i s h e d  i n  Federal  R e g i s t e r .  (see p .  2) I 

iI i I 
2. N o t e w o r t h y  i n c r e a s e  I n  HS&E T r a i n i n g  f o r  

1980. (see P.  7)  

3 .  CY 1980 saw, i n  g e n e r a l ,  a r e d u c t i o n  i n  
t h e  release of a c t i v i t y  i n  a i r b o r n e  
e f f l u e n t .  (see P -  9) 
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4. 

5. 

6. 

7.  

The p r o b l e m s  a s s o c i a t e d  w i t h  t h e  unex-  
pec t ed ly  high l e v e l s  of amer i c ium-241  
released f rom t h e  P l u t o n i u m  F a c i l i t y ,  
TA-55, s h o u l d  be c o r r e c t e d  by  end 
of CY 1981. 

Some improvement  i n  t h e  r e p o r t a b l e  
i n j u r y  e x p e r i e n c e  f o r  CY 1980 o v e r  
CY 1979 .  

A s e r i o u s  a c c i d e n t  a t  t h e  Van de  Graaff 
f a c i l i t y  r e s u l t e d  i n  p r o p e r t y  damages 
a n d  i n j u r i e s  l e s s  t h a n  might h a v e  b e e n .  
e x p e c t e d .  

. .  

An u n u s u a l  appraisal  of t h e  L a b o r a t o r y ' s  
HS&E p r o g r a m  was c o n d u c t e d  by  a c o m m i t t e e  
u n d e r  t h e  a u s p i c e s  of OMA. P rograms  a t  
t h e  L a b o r a t o r y  r e c e i v e d  a f a v o r a b l e  
r e v i e w .  

(see p .  1 2 )  

(see p.  1 4 )  

(see p .  1 6 )  

(see p.  1 7 )  
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SIGNIFICANT ISSUES 

. .  
T e c h n i c a l  

EPA P r o p o s e d  R a d i a t i o n  P r o t e c t i o n  G u i d a n c e  

The E n v i r o n m e n t a l  P r o t e c t i o n  Agency (EPA)  i s s u e d  a f i n a l  
d r a f t  of p r o p o s e d  F e d e r a l  R a d i a t i o n  P r o t e c t i o n  G u i d a n c e  for  i 
O c c u p a t i o n a l  E x p o s u r e  i n  December. S i g n i f i c a n t  p r o p o s e d  ' 

c h a n g e s  i n  t h i s  g u i d a n c e  i n c l u d e :  

a r - e d ,  i3r-e-e rl-eva--- rOteCti-0- 
r e q u i r e m e n t s ,  
a r e d u c t i o n  of t h e  r a d i a t i o n  p r o t e c t i o n  g u i d e  ( R P G ) . f o r  
whole body from th ree  rem p e r  q u a r t e r  t o  f i v e  rem p e r  
y e a r ;  a l s o ,  lower l i m i t s  a r e  s p e c i f i e d  f o r  s p e c i f i c  work  
s i t u a t i o n s ,  

0 i n t e r n a l  dose limits which t a k e  i n t o  a c c o u n t  t h e  sum o f  
r i s k s  t o  a l l  o r g a n s ,  

0 t h e  RPG f o r  whole body a p p l i e d  t o  t h e  w e i g h t e d  sum of 
e x t e r n a l  and  i n t e r n a l  dos'e, and 

0 new r e c o m m e n d a t i o n s  on  dose l i m i t a t i o n s  t o  f e t u s  and 
embryo.  . 

NOTE: P r o p o s e d  g u i d a n c e  p u b l i s h e d  i n  J a n u a r y  23, 1981 
F e d e r a l  Regis ter .  

0 

ALO F i r e  P r o t e c t i o n  G u i d e  

A formal ized  g u i d e  f o r  f u n c t i o n a l  a p p r a i s a l s  f o r  f i r e  
p r o t e c t i o n  was i s s u e d  b y  t h e  Albuquerque  O p e r a t i o n s  O f f i c e  
(ALO) i n  December 1980.  An e v a l u a t i o n  of t h i s  F i r e  
P r o t e c t i o n  Gu ide  i n d i c a t e s  t h a t  c o m p l i a n c e  w i t h  it w i l l  
n e c e s s i t a t e  a major e x p a n s i o n  of o u r  o p e r a t i o n a l  f i r e  
p r o t e c t i o n  program. 

EPA t o  R u l e  on  Asbestos 

The  proposed p l a n s  fo r  a r u l e  on a s b e s t o s  t h i s  y e a r  (1981)  
w i l l  p r o h i b i t  most i n d u s t r i a l  and commercial u s e s  o f  a s b e s t o s  
f i b e r s .  A l t h o u g h  s u b s t i t u t e s  a r e  b e i n g  u s e d  i n  most 
i n s t a n c e s  a t  Los Alamos,  t h e  f i n a l  r u l i n g  w i l l  r e q u i r e  
f i n d i n g  s u b s t i t u t e s  f o r  t h e  r e m a i n i n g  asbes tos  u s e s .  ' 
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SIGNIFICANT ISSUES 

I 

OSHA Noise S t a n d a r d  Amendment 

An amendment t o  t h e  OSHA n o i s e  s t a n d a r d  w i l l  s o o n  be a d o p t e d  
t h a t  w i l l  r e q u i r e  g r e a t e r  h e a r i n g  c o n s e r v a t i o n  m e a s u r e s ,  a n d  
i n c r e a s e  r e q u i r e d  m e a s u r e m e n t  d a t a  and d o c u m e n t a t i o n .  
However, c u r r e n t  es t imates  i n d i c a t e  t h a t  o n l y  a n  a d d i t i o n a l  
20-40 L a b o r a t o r y  e m p l o y e e s  w i l l  r e q u i r e  a n n u a l  a u d i o m e t r i c  
t e s t i n g  and  w o r k p l a c e  s o u n d - l e v e l  e v a l u a t i o n s .  

The  S u D e r f u n d  B i l l _  
I 
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J u s t  r e c e n t l y  p a s s e d  by  C o n g r e s s ,  t . h i s  b i l l  i s  d e s i g n e d  t o  
g e n e r a t e  1.6 b i l l i o n  d o l l a r s  f o r  t h e  c l e a n u p  of  o l d  d i s p o s a l  
a r e a s ,  s p i l l s ,  and a c c i d e n t s  i n v o l v i n g  h a z a r d o u s  m a t e r i a l s .  
I t  w i l l  be accompl ished  by i m p o s i n g  a t a x  o n  t h e  m a n u f a c t u r e  
o f  h a z a r d o u s  m a t e r i a l s  a n d  o n  t h e  d i s p o s a l  of s u c h  m a t e r i a l s .  
S i n c e  r e g u l a t i o n s  a r e  n o t  expected t o  be  p r o m u l g a t e d  f o r  m a n y  
m o n t h s ,  t h e  i m p a c t  of t h i s  b i l l  on t h e  L a b o r a t o r y  c a n n o t  be 
a s s e s s e d  a t  t h i s  t ime. 

Management 

L a b o r a t o r y ' s  N o n c o m p l i a n c e  w i t h  NPDES 

The  L a b o r a t o r y  h a s  r e c e i v e d  s e v e r a l  n o t i c e s  of n o n c o m p l i a n c e  
w i t h  our N a t i o n a l  P o l l u t a n t  D i s c h a r g e  E l i m i n a t i o n  System 
( N P D E S )  p e r m i t  d u r i n g  t h i s  q u a r t e r  from t h e  EPA a s  well a s  a 
r e q u e s t  t h r o u g h  DOE a n d  LAAO t o  d r a f t  a F e d e r a l  F a c i l i t y  
C o m p l i a n c e  Agreemen t  (FFCA) for  t h e  p u r p o s e  of f o r m a l l y  
e s t a b l i s h i n g  an e x p e d i t i o u s  schedule  t o  b r i n g  t h e  L a b o r a t o r y  
i n t o  c o m p l i a n c e .  H e a l t h  D i v i s i o n  h a s  a s k e d  t h a t  a L a b o r a t o r y  
S t a f f  a t t o r n e y  r e s p o n d  t o ' t h e  r eques t  f o r  t h e  agreement, a n d  
f a i l u r e  t o  d o  so i n  a t i m e l y  f a s h i o n  may r e s u l t  i n  a d v e r s e  
p u b l i c  a w a r e n e s s .  The FFCA w i l l  e s t a b l i s h  s p e c i f i c  
c o n s t r u c t i o n  s c h e d u l e s  t o  be met t o  a v o i d  l e g a l  s a n c t i o n s .  
I n c r e m e n t a l  a c c o u n t s  w i l l  be u s e d  t o  a s s u r e  t h e  p r o g r e s s  of 
t h i s  r e q u i r e d  work. NOTE: LAAO h a s  i n d i c a t e d  t h a t  t h e  
o f f i c e  w i l l  a s sume  r e s p o n s i b i l i t y  f o r  p r e p a r i n g  r e q u i r e m e n t s  
f o r  a g r e e m e n t  . 
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SIGNIFICANT ISSUES I =  

I D r i l l i n g  F l u i d s  D i s c h a r g e .  a t  F e n t o n  H i l l  

The O i l  C o n s e r v a t i o n  D i v i s i o n  ( O C D )  o f  t h e  S t a t e  o f  New 

a i n t e r e s t e d  i n  o u r  d i s c h a r g e  of d r i l l i n g  f l u i d s  i n t o  t h e  NPDES 
d i s c h a r g e  pond a t  F e n t o n  H i l l .  While  s u c h  d i s c h a r g e s  were  , 

n o t  a n t i c i p a t e d  i n  o u r  o r i g i n a l  a p p l i c a t i o n  f o r  t h e  NPDES 
p e r m i t ,  we a r e  a t t e m p t i n g  t o  determine i t s  a p p r o p r i a t e n e s s .  
The OCD h a s  a u t h o r i t y  t o  re.quest a ground w a t e r  d i s c h a r g e  i 
p l a n  t h a t  c o u l d  require  2-5 man y e a r s .  I t  is o u r  p o s i t i o n  
t h a t  t h e  L a b o r a t o r y  h a s  p r o p e r l y  met i t s  l e g a l  o b l i g a t i o n s  by 
? i’i7h?g--pxrrniVdmti-fYi~-’tire N e a R e x  i c o  
E n v i r o n m e n t a l  Improvement  D i v i s i o n  o f  an  i n t e n t  t o  d i s c h a r g e .  

Mex ico ,  r e s p o n s i b l e  f o r  g e o t h e r m a l  r e g u l a t i o n s ,  became ! I 
I 
I 
I 

DOP Use C u r t a i l e d  a t  Los Alamos 

D i o c t y l  p h y l o d i n e  ( D O P ) ,  a s u b s t a n c e  u s e d  t o  t e s t  f o r  l e a k a g e  
w h i l e  f i t t i n g  r e s p i r a t o r s ,  h a s  b e e n  found c a r c i n o g e n i c  t o  
a n i m a l s  by a r e p o r t  of t h e  N a t i o n a l  T o x i c o l o g y  Program.  T h e  
DOE h a s  i n f o r m e d  a l l  a r e a  o f f i c e s  t o  d i s c o n t i n u e  i t s  u s a g e  
u n t i l  f u r t h e r  h e a l t h - h a z a r d  m e a s u r e m e n t s  c a n  be made. We 
b e l i e v e  t h i s  i s  u n w a r r a n t e d ;  h o w e v e r ,  a s u b s t i t u t e  i s  
c u r r e n t l y  b e i n g  u s e d  a t  Los Alamos w h i l e  we c o n d u c t  s t u d i e s  
t o  s u b m i t  t o  DOE f o r  c o n s i d e r a t i o n .  

:I I 
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PERFORMANCE 

O c c u p a t l o n a l  M e d i c i n e  

The number o f  e m p l o y e e  p h y s i c a l  e x a m i n a t i o n s  pe’rforrned b y  t h e  

t e r m i n a t i o n  and s p e c i a l )  i n c r e a s e d  s u b s t a n t i a l l y  t h i s  
q u a r t e r ,  d u e  l a r g e l y  t o  t h e  a d d i t i o n s  o f  two  p h y s i c i a n s .  
A l t h o u g h  we expect  t h i s  I n c r e a s i n g  t r e n d  t o  cont inue i n t o  
1981, t h e  re t i rement  o f  a p h y s i c i a n  w i l l  s l o w  t h i s  p r o g r e s s .  
Note i n  F i n .  1 t h a t  c o r n r d i a n c e  w i t h  MC 0528 m e a n s  

I m e d i c a l  g r o u p  ( i n c l u d i n g  p re -employmen t  , p e r i o d i c ,  

a p p r o x i m a t e l y  800 p h y s i c a l s  p e r  month b a s e d  o n  o u r  p re sen t  
p o p u l a t i o n ,  r e q u i r i n g  8-9 p h y s i c i a n s .  h e d i a t e  p l a n  - 
h i r e  two p h y s i c i a n s  t h i s  q u a r t e r ,  b r i n g i n g  t h e  t o t a l  s t a f f  o f  
p h y s i c i a n s  t o  s e v e n .  

I 

I 

!I I 
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MC 0528 COMPLIANCE 

/ 
PHYSICAL EXAMINATIONS IN YEAR 1980 

FIGURE 1 

‘The number of sick c a l l  p a t i e n t s  seen t h i s  q u a r t e r  was a b o u t  
a v e r a g e  ( a p p r o x i m a t e l y  1500).  The number of  e m p l o y e e  
c o u n s e l i n 4  s e s s ions  (172 )  is o n l y  r e p o r t e d  f o r  2 months.  
Employee C o u n s e l i n g ,  t r a n s f e r r e d  t o  t h e  P e r s o n n e l  
A d m i n i s t r a t i o n  D e p a r t m e n t  on December 1,  1980, w i l l  no  l o n g e r  
be i n c l u d e d  i n  H - D i v i s i o n  r e p o r t s .  

5 
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SOP R e v i e w  Sys tem 

C o o r d i n a t e d  H - D i v i s i o n  r e v i e w  o f  s a f e t y - r e l a t e d  S t a n d a r d  
O p e r a t i n g  P r o c e d u r e s  (SOPS)  began  O c t o b e r  1979 t o  q n s u r e  
a n n u a l  r e v i e w s  and r e n e w a l s  of a l l  SOPs i n  t h e  L a b o r a t o r y .  I 
A t  t h a t  t ime,  we r e a l i z e d  t h a t  s e v e r a l  y e a r s  w o u l d  be  n e e d e d  
t o  i n t e g r a t e  a l l  e x i s t i n g  SOPs i n t o  t h i s  r e v i e w  system. A t  I 

F i g u r e  2 shows t h a t  most  SOPs h a v e  n o t  y e t  e n t e r e d  t h e  
s y s t e m .  By f a r ,  t h e  l a r g e s t  number of t h e s e  a r e  ‘ W X - D i v i s i o n  I 
e x p l o s i v e s  h a n d l i n g  SOPs wh ich  h a v e  been s u c c e s s f u l l y  
r e v i e w e d  t h r o u g h  a n o t h e r  w e l l - e s t a b l i s h e d  system. P l a n s  a r e  ’ 
t o  i n t e g r a t e  e x i s t i n g  systems and t o  i m p l e m e n t  c o m p u t e r i z e d  
t r a c k i n g .  A p p r o x i m a t e l y  35 S O P s  p e r  month . a r e  r e c e i v e d  a n d  
twice  t h a t  number a r e  b e i n g  reviewed by H - D i v i s i o n ,  r e t u r n e d  
for c o r r e c t i o n  and h e l d  u p  b y  t h e  g r o u p s  f o r  many weeks i n  
m a k i n g  c o r r e c t i o n s  p r i o r  t o  r e t u r n i n g  r ev i sed  SOPs f o r  
a p p r o v a l  . 

p r e s e n t ,  a p p r o x i m a t e l y  35 SOPs en te r  t h e  s y s t e m  e a c h  mon th .  I 
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PERFORMANCE 

I H e a l t h  and  S a f e t y  T r a i n i n g  

G e n e r a l  h e a l t h  and  s a f e t y  t r a i n i n g  programs s p o n s o r e d  by 
H e a l t h  D i v i s i o n  saw a 1000% i n c r e a s e  i n  1980  o v e r  p r e v i o u s  
y e a r s .  More t h a n  15 d i f f e r e n t  c o u r s e s  were o f f e red ,  
r e p r e s e n t i n g  o v e r  200 s c h e d u l e d  c l a s s e s  and  c lose t o  22,000 
h o u r s  of e m p l o y e e  i n s t r u c t i o n .  Not i n c l u d e d  i n  t h e s e  f i g u r e s  
a r e  a p p r o x i m a t e l y  1000 i n d i v i d u a l l y  s c h e d u l e d  r a d i a t i o n  
s a f e t y  o r i e n t a t i o n s  and  new e m p l o y e e  s a f e t y  i n d o c t r i n a t i o n  
each y e a r .  The r e c o r d s  show t h a t  f o r m a l l y  s c h e d u l e d  h e a l t h  
and  s a f e t y  t r a i n i n g  now exceeds a l l  o t h e r  t r a i n i n g  c o u r s e s  , 

I ,  
I 
I 

-aM+a+e- : 
c o m p u t e r - b a s e d  t r a i n i n g  n e e d s  a s s e s s m e n t  s y s t e m ,  t o  d e v e l o p  
and  i m p l e m e n t  a n  a d d i t i o n a l  n i n e  c o u r s e s  i d e n t i f i e d  a s  
r e q u i r e d  by  p re sc r ibed  r e g u l a t i o n s ,  and  t o  work w i t h  l i n e  
management  t o  i m p l e m e n t  j o b - s p e c i f i c  s a f e t y  t r a i n i n g ,  t he reby  
m e e t i n g  o u r .  c o n t r a c t u a l  o b l i g a t i o n s .  

iI I 

I 

jl I 

! 

:I 

P e r s o n n e l  R a d i a t i o n  E x p o s u r e  C o n t r o l  

P e r s o n n e l  r a d i a t i o n  e x p o s u r e  d a t a  i s  f i g u r e d  c u m m u l a t i v e l y  o n  
a c a l e n d a r  y e a r  b a s i s .  F o r  e l e v e n  m o n t h s  of 1 9 8 0 ,  t h e  
c u m r n u l a t i v e  whole-body e x p o s u r e s  f o r  a l l  badged p e r s o n n e l  
( a p p r o x i m a t e l y  4500)  a r e  c o n s i s t e n t  w i t h  p a s t  d a t a ,  w i t h  
c l o s e  t o  t w o - t h i r d s  (2853) h a v i n g  n o  e x p o s u r e  and l e s s  t h a n  
1 %  (36)  r e c e i v i n g  doses  i n  excess of .41  r e n d m o n t h  
( a p p r o x i m a t e l y  o n e - t w e l f t h  t h e  a n n u a l  o c c u p a t i o n a l  e x p o s u r e  
s t a n d a r d ) .  This s m a l l  p e r c e n t a g e  i s  i n v e s t i g a t e d  a l o n g  w i t h  
many l e s se r  doses t o  h e l p  m a i n t a i n  e x p o s u r e s  a s  low a s  
p r a c t i c a b l e .  The h i g h e s t  i n d i v i d u a l  a c c u m u l a t e d  dose d u r i n g  
t h i s  pe r iod  (3.87 rem) does n o t  exceed t h e  a n n u a l  
o c c u p a t i o n a l  e x p o s u r e  s t a n d a r d  of 5 rem. F i g u r e  3 c o m p a r e s  
t h e  r e c o r d  of 10 L a b o r a t o r y  g r o u p s  w i t h  t h e  h i g h e s t  
e x p o s u r e s .  Also shown a s  Group No. 1 ,  l lOthersll ,  i s  t h e  I 

r e m a i n d e r  of badged L a b o r a t o r y  p e r s o n n e l  (Group  No. 1 ,  
l lOtherst t ) .  

D u r i n g  t h e  p a s t  q u a r t e r  p e r i o d ,  i n t e r n a l  e x p o s u r e  was 
m o n i t o r e d  i n  1367 i n d i v i d u a l s ,  i n c l u d i n g  i n  v i v o  
m e a s u r e m e n t s ,  p l u t o n i u m  body-burden  c a l c u ' l a t i o n s ,  and  
a m e r i c i u m - p l u t o n i u m  wound c o u n t s .  Mo o n e  exceeded l e v e l s  f o r  
local r e v i e w  which a re  below o r  e q u a l  t o  n a t i o n a l  s t a n d a r d s .  

'I I 
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SROUPS IMONITORED IN lB74 l  
0. cMB.11 12221 
1. OTHERS 135381 ' 

5. H.1 I1701 
4. CMB-14 1331 
6. CNC-11 I1011 
6. CMB.1 1112) 
7. 0-14 1301 
8. SD I1291 
B.CMB-5 I501 

10. wx-5 1321 

- i o  

LABORATORY GROUPS WITH HIGHEST EXPOSURES 
FIGURE 3 

R a d i a t i o n  M e a s u r e m e n t s  

M e a s u r e m e n t s  a r e  t a k e n  of 86 e x h a u s t - a i r  s t a c k  e f f l u e n t s  a n d  
v e n t  d i s c h a r g e s  a r o u n d  t h e  L a b o r a t o r y  t o  m o n i t o r  t h e  q u a n t i t y  
of r a d i o a c t i v e  m a t e r i a l s  we r e l e a s e  t o  t h e  e n v i r o n m e n t .  
T o t a l  n u c l i d e s  r e l eased  i n  c a l e n d a r  y e a r s  1979  a n d  1980 a r e  
s u m m a r i z e d  i n  T a b l e  1. The q u a n t i t i e s  were l e s s  i n  1980 
e x c e p t  f o r  a r g o n - 4 1 ,  m i x e d  f i s s i o n  p r o d u c t s  (MFP), and m i x e d  
a c t i v a t i o n  p r o d u c t s  (MAP). The  inc rease  of these  n u c l i d e s  
was d u e  t o  increased  o p e r a t i o n a l  a c t i v i t i e s  a t  t h e  TA-48 
N u c l e a r  C h e m i s t r y  F a c i l i t y ,  t h e  Omega R e a c t o r ,  a n d  t h e  Meson ~ 

P h y s i c s  F a c i l i t y  (LAMPF). 
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TABLE I 
AIRBORN E RADIOACTIVE EFFLUENT RE LEASE 

SUMMARY 
(TOTAL ACCUMULATED RELEASES FOR STATED PERIOD) 

NUCLIDE Id CY 1979 CY lS0 .  

Pu-238 Ut Pu-239 1,086 p C i  747 p C i  
U-235 & 238 930 p C i  792 pCi  
MPF-MIXED FISSION 
' PRODUCTS 1554 rrCi 2,193 wCi 

Th-234 1,605 p C i  567 pCi  
P-32 . 17 pCi  4 pCi  
1-131 158 p C i  94 FCi  

I 

, 

/I 
/I 

Ar41 351 & 513 Ci 
H-3 15,025 Ci 7,515 Ci 

ACTIVATION PRODUCTS 119,200 Ci 146,011 Ci 
MAP-MI XE D 

-LAST 5 DAYS OF 1980 NOT INCLUDED 

P e n e t r a t i n g  dose m e a s u r e m e n t s  t a k e n  a t  LAMPF f o r  t h e  l a s t  3 0  
m o n t h s  c l e a r l y  i n d i c a t e  t h a t  b o u n d a r y  dose  c o n t r i b u t i o n s  from 
a c c e l e r a t o r  o p e r a t i o n s  f o r  1 9 8 0  were lower t h a n  i n  p r e v i o u s  
y e a r s ,  and  l e s s  t h a n  2.5% of t h e  r a d i a t i o n  p r o t e c t i o n  
s t a n d a r d .  I t  was i n t e r e s t i n g  t o  n o t e  t h a t  a t  t h e  e n d  o f  b o t h  
c a l e n d a r  y e a r s  1979  and 1 9 8 0 ,  when t h e  s h i e l d i n g  was r e m o v e d  
from t h e  p r i m a r y  beam s t o p  t o  p e r f o r m  e s s e n t i a l l y  t h e  s a m e  
w o r k ,  t h e  1 9 8 0  p e n e t r a t i n g  dose m e a s u r e m e n t s  were l o w e r  by  a 
f a c t o r  of a b o u t  10 .  T h i s  w a s  b e c a u s e  t h e  s h i e l d i n g ,  which 
becomes a c t i v a t e d  d u r i n g  o p e r a t i o n ,  was c o v e r e d  d u r i n g  
s t o r a g e  a f t e r  r e m o v a l  i n  1 9 8 0 .  

A m b i e n t  a i r  s a m p l i n g  for r a d i o a c t i v i t y ,  i s  d o n e  m o n t h l y  o r  
q u a r t e r l y  a t  v a r i o u s  L a b o r a t o r y  s i t e s ,  L a b o r a t o r y  b o u n d a r i e s ,  
a n d  a d j a c e n t  r e g i o n s .  I n  most- c a s e s , - d i f f e r e n c e s  among 
r e g i o n a l ,  b o u n d a r y ,  and  o n - s i t e  v a l u e s  f o r  a l p h a ,  b e t a ,  
t r i t i u m ,  and  p l u t o n i u m - 2 3 9  were n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t ,  and  t h e i r  c o n c e n t r a t i o n s  fo r  1 9 8 0  were less  t h a n  
8%,  . l% ,  .03%, and  .04% of t h e  a p p l i c a b l e  c o n c e n t r a t i o n  
g u i d e s ,  r e s p e c t i v e l y .  

I 
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Monitoring a c t i v i t i e s  r e l a t i n g  t o  our NPDES permi t  cont inued 

a n a l y s e s  and f low measurements of  l i q u i d  waste  d i scha rges  t o  
t h e  environment from domest ic  and i n d u s t r i a l  s o u r c e s .  F i g u r e  
t h i s  p a s t  q u a r t e r  a s  r e q u i r e d ,  i n c l u d i n g  more t h a n  1200 I I -  

PERFORMANCE 

I Waste Management 

I COMPLIANCE Y 
WISTORICAL VIOLATIONS Y 
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4 0 CY 1980 

DISCHARGES INTO ENVIRONMENT AT LASL 
FIGURE 4 
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PERFORMANCE 

The L a b o r a t o r y  f i n a l l y  r e c e i v e d  a p p r o v a l  t o  b u r y  a r t i c l e s  
c o n t a m i n a t e d  w i t h  p o l y c h l o r i n a t e d  b i p h e n y l s  ( P C B s ) .  Of a 
t o t a l  13,760 l b s  of PCB-contaminated  a r t i c l e s  i d e n t i f i e d  f o r  

T r e a t m e n t  of l i q u i d  r a d i o a c t i v e  w a s t e s  h a s  . i n c r e a s e d  
c o n s i d e r a b l y  i n  t h e  p a s t  3 y e a r s  a t  t h e  TA-50 t r e a t m e n t  
f a c i l i t y .  
TA-21 d u e  m a i n l y  t o  t h e  r e l o c a t i o n  o f  CMB-11 o p e r a t i o n s  ( s e e  
F i g .  5 ) .  

I d i s p o s a l ,  a p p r o x i m a t e l y  70% was b u r i e d .  

T h e r e  h a s  b e e n  a s m a l l  r e d u c t i o n  i n  vo lume  a t  

i 

TREATED AT TA-50-1 
60 

g 55 
W 

50 
ln a E 45 - 
-I 

2 40 

2 
i35 VOLUME RANGE 1970-78 

uI 1970 71 72 73 74 75 76 77 78 79 1 0  2 0  3 0  4 0  
CALENDAR YEAR . 1980 

TREATED AT TA-21-257 
121 , I I 1 1 I I I I I I I I 

01 I I I I I I I I I I I I I I J  
1970 71 72 73 74 75 76 77 78 79 10 20 30 4 0  
CALENDAR YEAR 1980 

' FIGURE 5 
VOLUMES OF LIQUID RADIOACTIVE WASTE 
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N u c l i d e  c o n c e n t r a t i o n s  of e f f l u e n t s  f r o m  t h e  TA-50 a n d  T A - 2 1  
t r e a t m e n t  f a c i l i t i e s  f e l l  well below t h e  DOEM o f f s i t e  
g u i d e l i n e s  fo r  d r i n k i n g  water. It s h o u l d  be n o t e d  t h a t  
e f f l u e n t  o r  e n v i r o n m e n t a l  s t a n d a r d s  f o r  r a d i o a c t i v e  
c o n t a m i n a t e d  wastes  d o  n o t  e x i s t ,  t h u s  t h e  r e f e r e n c e  t o  t h e  i 
d r i n k i n g  w a t e r  g u i d e l i n e s  a s  a c o m p a r i s o n .  T h e  i n f l u e n t  
c o n c e n t r a t i o n s  of a m e r i c i u m - 2 4 1  a t  TA-50 h a v e  been r e l a t i v e l y  
h i g h  d u e  t o  a n  u n p l a n n e d  r e l e a s e  of . t h e  n u c l i d e  by  CMB-11 i n  ' 

I 
I 
,I 

PERFORMANCE 

I 
I 

S o l i d . r a d i o a c t i v e  w a s t e  b u r i e d  o r  s to red  r e t r i e v a b l y  d u r i n g  
t h i s  p a s t  q u a r t e r  t o t a l l e d  860 m w i t h  a c o m b i n e d  
r a d i o a c t i v i t y  of 2000 c u r i e s .  The t o t a l  vo lume  i s  somewha t  
l e s s  t h a n  p r e v i o u s  q u a r t e r s  d u e  t o  t h e  2 i a  s t r i k e ,  and  t h e  
r a d i o a c t i v i t y  was  lower d u e  t o  a n  absence of s i g n i f i c a n t  
t r i t i u m  c o n t a m i n a t i o n .  

A c o n s i d e r a b l e  amount  of a n a l y t i c a l  s u p p o r t  was r e q u i r e d  t o  
make a p p r o x i m a t e l y  53,000 d e t e r m i n a t i o n s  and  m e a s u r e m e n t s  o n  
s a m p l e s  s u b m i t t e d  t o  t h e  L a b o r a t o r y  s e c t i o n  d u r i n g  1980. 
Over  h a l f  of t h e s e  were r a d i o c h e m i c a l  s e p a r a t i o n s  a n d  
r a d i o n u c l i d e  c o u n t i n g ,  w h i l e  t h e  r e m a i n i n g  a n a l y s e s  i n c l u d e d  
d e t e r m i n a t i o n s  of t r a c e  m e t a l s ,  i o n s  i n  s o l u t i o n s ,  and  o t h e r  
m i s c e l l a n e o u s  s u b s t a n c e s .  

I n d u s t r i a l  H y g i e n e  

12 

I n d u s t r i a l  h y g i e n e  s u p p o r t  t h i s  p a s t  q u a r t e r  i n c l u d e d  f i l t e r  
t e s t i n g  of v e n t i l a t i o n  s y s t e m s ,  hood t e s t i n g ,  r e s p i r a t o r  
f i t t i n g  and t r a i n i n g ,  b i o a s s a y s ,  a n d  workplace m o n i t o r i n g .  
The r e s p i r a t o r  and  f i l t e r  t e s t i n g  p r o g r a m s  were c o n s i s t e n t  . 
w i t h  p r e v i o u s  q u a r t e r  a v e r a g e s ;  h o w e v e r ,  t h e  number of 
e x h a u s t  hoods t e s t e d  f e l l  50% below p r e v i o u s  a v e r a g e s  d u e  t o  
p e r s o n n e l  s h o r t a g e s .  The b i o a s s a y  and  w o r k p l a c e  m o n i t o r i n g  
p r o g r a m s ,  which i n v o l v e  t h e  a n a l y s i s  of  e m p l o y e e  b i o l o g i c a l  
samples  and workplace  samples  of  a i r ,  w a t e r ,  o r  m a t e r i a l s ,  
a re  done  on a c o n t i n u o u s  b a s i s  t o  d e t e r m i n e  i f  t h e r e  a re  a n y  
t o x i c  o r  r a d i o a c t i v e  s u b s t a n c e s .  The number of  a n a l y s e s  a n d  
d e t e r m i n a t i o n s  made i n  beha l f  of t h i s  s u p p o r t  p r o g r a m  s h o w s  
a n  i n c r e a s i n g  t r e n d  (see F i g .  6 ) .  An a d d i t i o n a l  5% of t h e  
t o t a l  d e t e r m i n a t i o n s  a r e  d o n e  f o r  q u a l i t y  c o n t r o l  p u r p o s e s .  

G 
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BIOASSAY AND WORKPLACE MONITORING ANALYTICAL DETERMINATIONS 

FIGURE 6 

C r i t i c a l i t y  S a f e t y  

C r i t i c a l i t y  s a f e t y  g u i d a n c e ,  c a l c u l a t i o n s ,  and r e v i e w  o f  
e x p e r i m e n t a l  p r o c e d u r e s  were p r o v i d e d  i n  r e s p o n s e  t o  a number  
of requests from o p e r a t i n g  g r o u p s  t h i s  p a s t  q u a r t e r ,  
p r i n c i p a l l y  CMB-11 and 4-2, i n c l u d i n g  t h e  Nuclear Emergency 
Search Team (NEST). Short-term a s s i s t a n c e  was a l s o  requested 
and  p r o v i d e d  t o  t h e  Naval  Weapons E v a l u a t i o n  F a c i l i t y  and t o  
S a n d i a  N a t i o n a l  L a b o r a t o r y .  I n  a d d i t i o n  t o  t r a i n i n g  and . ' 

s a f e t y  t a l k s ,  c o n t i n u i n g  e f f o r t s  i n c l u d e  t h e  e v a l u a t i o n  a n d  
a n a l y s i s  of c e r t a i n  o p e r a t i o n s  t o  be implemen ted .  i n  t h e  
u r a n i u m  p r o d u c t i o n  and  r e c o v e r y  g r o u p s  and i n  CMB-11, and t h e  
e v a l u a t i o n  of a l ' l  L a b o r a t o r y  weapons  systems i n  s t o c k p i l e  f o r  
t h e  r o u t i n e  c o n d i t i o n s  of t r a n s p o r t ,  h a n d l i n g  and  s t o r a g e ,  
a n d  for  c r e d i b l e  a c c i d e n t  s i t u a t i o n s .  

I 
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: I ACCIDENTS/INCIDENTS 

Repor t ab le  I n j u r i e s  ' 

F o r  p u r p o s e s  of n a t i o n a l  c o m p a r i s o n ,  a c c i d e n t  s t a t i s t i c s  a r e  
repor ted  i n  a c c o r d a n c e  w i t h  t h e  ANSI s t a n d a r d  f o r  u n i f o r m  

R e p o r t a b l e  i n j u r i e s  a r e  d e f i n e d  a s  a n y  w o r k - r e l a t e d  i n j u r y  

i n j u r i e s  a r e  d i s a b l i n g  i n j u r i e s ,  which i n v o l v e  d a y s  l o s t .  from 
work and a r e  o f t e n  re fe r red  t o  a s  l o s t  workday  c a s e s  (LWC). ! 

d i s a b l i n g  i n j u r i e s  p e r  F i x e d  u n i t s  of man-hours  w o r k e d ,  a r e  
u s e d  f o r  c o m p a r i s o n  p u r p o s e s  i n  s p i t e  of  t h e  wel l  known a n d  I 

L a b o r a t o r y  e x p e r i e n c e  f o r  l a s t  y e a r  compared t o  1979. 

! !I 
I 
I 

I 

r e c o r d k e e p i n g  f o r  o c c u p a t i o n a l  i n j u r i e s  and i l l n e s s e s .  I 

r e q u i r i n g  more t h a n  f i r s t  a i d .  I n c l u d e d  i n  r e p o r t a b l e  i 

I n c i d e n c e  r a t e s ,  which a re  d e t e r m i n e d  by  t h e  number  of i I 
- 3 3 % u n d y - e  

I 

TABLE II 
REPORTABLE INJURY EXPERIENCE 

CY 1980 CY 1979 

TOTAL REPORTABLE 
OCCUPATION A L IN JUR I ES 99 137 

56 85' 
0.81 1.24 

DISABLING INJURIES (LWC) 
INCIDENCE RATE 
LABORATORY MAN-HOURS WORKED 13,760,226 13,772,367 

*INCLUDES ONE FATALITY WITH N O  LOST WORKDAYS ASSIGNED 

Almost a l l  d i s a b l i n g  i n j u r i e s  r e p o r t e d  l a s t  q u a r t e r  were d u e  
t o  s l i p s ,  f a l l s ,  a n d / o r  b a c k  i n j u r i e s  from l i f t i n g .  One 
a c c i d e n t  n o t  i n  t hese  c a t e g o r i e s  i s  d e s c r i b e d  l a t e r  under  t h e  
h e a d i n g  " D e s c r i p t i o n  of  t h e  Van d e  Graaf f  Acc iden t . , '  - 

L a b o r a t o r y  I n c i d e n c e  R a t e s :  1975-1980 il i 
I 

' 1  ; 
F i g u r e  7 i l l u s t r a t e s  t h e  Los Alamos N a t i o n a l  L a b o r a t o r y  
i n c i d e n c e  r a t e s  f o r  t h e  l a s t  5 y e a r s  compared t o  a DOE 
a v e r a g e  and  a n ' i n d u s t r i a l  a v e r a g e .  I 

. .  

v; 
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INCIDENCE RATES., 19754980 
FIGURE 7 

Radiation Incidents 

There were no radiation incidents  which required reporting t o  
t h e  DOE. Ten minor incidents were documented and 

1600 cur ie s  of t r i t i u m  gas-  from WX-S's TA-33 Tritium 
F a c i l i t y .  Five of the incidents involved plutonium releases 
Ins ide  the TA-55 Plutonium F a c i l i t y .  No measurable personnel 
exposures are expected from these incidents .  

! invest igated l o c a l l y .  One incident involved t h e  release of 



ACC IDENTS/INC IDENTS 

I Desc r ip t ion  of Van d e  Graaf f  A c c i d e n t  

To p r o v i d e  o t h e r  o p e r a t i n g  g roups  w i t h  r e c o m m e n d a t i o n s  o n  

c o n c e r n i n g  t h e  a c c i d e n t  which o c c u r r e d  on t h e  s e r v i c e  

December 18, 1980. The s e r v i c e  p l a t f o r m ,  which w a s  r a i s e d ' t o  

r e s u l t i n g  i n  e x t e n s i v e  damage  t o  t h e  - p l a t f o r m  'and two 
f r a c t u r e d  v e r t e b r a e s  t o  t h e  employee who was s t a n d i n g  on i t  
a t  t h e  time. I t  was f o u n d  t h a t  i n s p e c t i o n  a n d  r o u t i n e  
m a i n c e n a n c e  ox t n e  p l  --xm iiseif-was 
i n a d e q u a t e ,  a n d  a p p r o p r i a t e  s a f e t y  d e v i c e s  s u c h  a s  o v e r s p e e d  
b r a k e s  were l a c k i n g .  I n  a d d i t i o n ,  s t a n d a r d  o p e r a t i n g  
p r o c e d u r e s  f o r  t h e  o p e r a t i o n  of t h e  s e r v i c e  p l a t f o r m  was 
recommended. 

p r e v e n t i v e  m e a s u r e s ,  a f o r m a l  r e p o r t  was d i s t r i b u t e d  i 
pla t form of t h e  v e r t i c a l  Van d e  Graaff acce le ra to r  o n  ! 

perform m a i n t e n a n c e  on  t h e  Van d e  G r a a f f ,  f e l l  18 f e e t ,  . I 
i 
I - .  

I 
I O t h e r  O c c u r e n c e s  

!I  I 

il 
i 
il 
i 

I ,  

T h e r e  were no  r a d i a t i o n  i n c i d e n t s  which r e q u i r e d  r e p o r t i n g ;  
h o w e v e r ,  t e n  minor o c c u r e n c e s  were documented and  
i n v e s t i g a t e d  l o c a l l y .  S e v e r a l  i n c i d e n t s  i n v o l v e d  p l u t o n i u m  
r e l eases  i n s i d e  TA-55, a n d  one i n v o l v e d  a r e l e a s e  o f  t r i t i u m  
g a s .  No m e a s u r a b l e  p e r s o n n e l  e x p o s u r e s  a r e  expected f rom 
these  o c c u r e n c e s .  

Two ( 2 )  f i r e s  a n d  f o u r  (4) p r o p e r t y  loss i tems i n  Los Alamos  
b u i l d i n g s  a n d / o r  a r e a s  d u r i n g  t h e  q u a r t e r  r e s u l t e d  i n  a t o t a l  
g o v e r n m e n t  loss of $40,850. 



I; 
SURVEYS. AUDITS. A N D  APPRAISALS 

H S L E  A p p r a i s a l  of Los Alamos N a t i o n a l  Labora to ry  ( O M A )  

A g roup  of DOE and DOE c o n t r a c t o r  r e p r e s e n t a t i v e s  V i s i t e d  LOS 
Alamos on October 30 through November 7 t o  r e v i e w  t h e  . 
L a b o r a t o r y ' s  s a f e t y  program. O f f i c i a l l y  c a l l e d  t h e  OMA 
S a f e t y  Survey Committee, t h i s  group was headed by Gordon 
F a c e r  of  OMA. 
b r i e f i n g s  and conducted t o u r s  i n  t h e  f o l l o w i n g  a r e a s :  

o Overview - D i r e c t o r ' s  Off ice ,  H-Division 

I ' . !  

I Labora tory '  p e r s o n n e l  presented  s a f e t y  program 

1 , 4 4 4 5  

I: - .  

I 
I 
I 

o C M B - 1 , ' 5 ,  9;-SM-29, TA-3 
o CMB-3, TA-21 
o H - 1 ,  TA-21 
o WX-5, TA-33, TA-41 
o H-7, TA-50, TA-54 
o C N C - 1 1 ,  TA-48 

The Committee presented a l i s t  o f  o b s e r v a t i o n s  t o  t h e  
involved  Los alamos groups a t  a c l o s e o u t  meet ing  on November 
7.  The Committee gave v e r b a l  approval  o f  Labora to ry  s a f e t y  
programs b u t  a f i n a l  wr i t ten  r e p o r t  h a s  no t  been r e c e i v e d .  

- 
HS&E Appra i sa l  o f  CMB-11 (H-Divis ion)  

An a p p r a i s a l  of  CMB-11 ' s  H e a l t h ,  S a f e t y ,  and Environment 
program was conducted t h i s  p a s t  q u a r t e r  by H-Division. The 
a p p r a i s a l  team concluded t h a t  CMB-11 h a s  an e f f e c t i v e  s a f e t y  
management program i n  p l a c e .  

C r i t i c a l i t y  S a f e t y  A p p r a i s a l  ( A L O )  

An a p p r a i s a l  of t h e  n u c l e a r  c r i t i c a l i t y  s a f e t y  and 
r a d i o a c t i v e  m a t e r i a l  t r a n s p o r t a t i o n  p r a c t i c e s  a t  t h e  Nevada 
Test S i t e  was conducted by t h e  Albuquerque O p e r a t i o n s  O f f i c e  
( A L O )  t h - i s  l a s t  q u a r t e r .  The a p p r a i s a l  team confirmed t h a t  
t h e  a c t i v i t i e s  a r e  i n  compliance w i t h  a p p l i c a b l e  r e g u l a t i o n s  
and DOE r equ i r emen t s .  A s i m i l a r  a p p r a i s a l  o f  packaging and  
t r a n s p o r t a t i o n  of r a d i o a c t i v e  m a t e r i a l s  a t  Los Alamos 
r e s u l t e d  i n  a recommendation t h a t  t h e  t r a i n i n g  program f o r  
those  concerned w i t h  shipment  be r e a c t i v a t e d .  This has  been 
done. 

Su rvey  a t  NTS ( A L O )  

An o c c u p a t i o n a l  s a f e t y ,  h e a l t h  and f i r e  p r o t e c t i o n  s u r v e y  was 
conducted o f  t h e  Los Alamos f a c i l i t i e s  a t  t h e  Nevada Test 



I ’  
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The o v e r a l l  o c c u p a t i o n a l  s a f e t y  program was r a t e d  a s  v e r y  
g o o d .  

I 
I I 

SURVEYS. AUDITS. AND APPRAISALS 

I 

S i t e  (NTS) on October 21, 1980 by ALO. The Los Alamos s a f e t y  
and f i r e  p r o g r a m s  a t  NTS were r a t e d  a s  e x c e l l e n t .  

!I i 

A p p r a i s a l  o f . E n v i r o n m e n t a 1  S u r v e i l l a n c e ,  H-8 ( G I T )  

By i n v i t a t i o n  of t h e  E n v i r o n m e n t a l  S u r v e i l l a n c e  Group ,  H-8, 
P r o f e s s o r  M .  C a r t e r  and  B.  Kahn of  t h e  Georgia  I n s t i t u t e  of 
T e c h n o l o g y  ( G I T )  c o n d u c t e d  an a p p r a i s a l  of t h e  Group ,  
c o v e r i n g  t h e  p r i n c i p l e s  a n d  g e n e r a l  a p p r o a c h e s  u s e d ,  t h e  
m o n i t o r i n g  p r o g r a m s ,  a n a l y t i c a l  s u p p o r t ,  and  t h e  a n n u a l  
E n v i r o n m e n t a l  S u r v e i l l a n c e  R e p o r t .  The r e s u l t s  and  
r e c o m m e n d a t i o n s ,  wh ich  were r e c e i v e d  i n  O c t o b e r ,  a r e  b e i n g  
c o n s i d e r e d  i n  m o d i f i c a t i o n s  o f  t h e  G r o u p ’ s  p r o g r a m s .  A 
s p e c i f i c  r e c o m m e n d a t i o n  t o  b u i l d  i n s t r u m e n t a t i o n  t h a t  
d i s t i n g u i s h e s  b e t w e e n  t r i t i u m  g a s  and  t r i t i u m  w a t e r  v a p o r  i s  
b e i n g  i m p l e m e n t e d .  T h i s  w i l l  h e l p  u s  t o  r e s p o n d  t o  
a c c i d e n t a l  r e l e a s e s  a n d  a c c u r a t e l y  m o n i t o r  a m b i e n t  l e v e l s  of 
t r i t i u m  i n  t h e  a t m o s p h e r e .  

I n t e r n a l  Drug A u d i t  (H-2) 

A b i a n n u a l  i n t e r n a l  a u d i t  of a l l  c o n t r o l l e d  d r u g s  was 
completed t h i s  q u a r t e r  ‘by t h e  O c c u p a t i o n a l  Medicine Group. 
A l l  d r u g s  were a c c o u n t e d  f o r  and r e f i l l e d .  

I 
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INDIRECT PROGRAMS 

Medical  F a c i l i t i e s  a n d  S e r v i c e s  

To comply  w i t h  MC 0 5 2 8 ,  " O c c u p a t i o n a l  H e a l t h  P r o g r a m , "  w e  
m u s t  p r o v i d e  two a d d i t i o n a l  d i s p e n s a r i e s :  o n e  a t  MP-Site a n d  
o n e  a t  TA-55. We e n v i s i o n  p r o c u r i n g  t r a n s p o r t a b l e  b u i l d i n g s  
be fo re  t h e  e n d  of  1 9 8 2 ,  w i t h  f u r n i s h i n g s  and  s t a f f  r e a d y  f o r  

physiotherpy/rehabilitation u n i t ,  which i s  a n e e d e d  a d d i t i o n  
t o  o u r  medical  program, i s  a l s o  pro jec ted  t o  be h o u s e d  i n  a 
t r a n s p o r t a b l e  b u i l d i n g  w i t h  f u r n i s h i n g s  t o '  be  i n  o p e r a t i o n  
be fo re  t h e  end  of 1983. A n o t h e r  p r o j e c t ,  t ' h e  r e d u c t i o n  o f  

i 

. f u n c t i o n a l  o p e r a t i o n  before  t h e  end  of CY1983. A ' 

I 
I 
il I 

/ I  
/ I  I i 

jl I 

!I I. 

I 

1 

I 

' I  

- 
a p p r o x i m a t C l y 1 , u u u  meaicai  r e c o r a s  t o  m i c r o t i c n e ,  is 
s c h e d u l e d  t o  b e g i n  t h i s  y . ea r ,  w i t h  a f u l l  t ime o p e r a t o r  
r e q u i r e d  i n  1982 .  T o t a l  s t a f f i n g  r e q u i r e m e n t s  b y  t h e  end of 
1 9 8 3  f o r  these  p r o g r a m s  and  MC 0528 c o m p l i a n c e  w i t h  p h y s i c a l  
e x a m i n a t i o n  g u i d e l i n e s  t o t a l s  t h ree  ( 3 )  p h y s i c i a n s ,  two  (2) 
t e c h n i c i a n s ,  two ( 2 )  n u r s e s ,  two ( 2 )  s e c r e t a r y / r e c e p t i o n i s t s ,  
o n e  (1  1 p h y s i o t h e r a p i s t ,  o n e  ( 1 )  exerc ise  p h y s i o l o g i s t ,  a n d  
one ( 1 )  microf iche  ope ra to r .  

E n v i r o n m e n t a l  P r o g r a m s  

P r e l i m i n a r y  i n v e s t i g a t i o n s  o n  t h e  e n v i r o n m e n t a l  e f f ec t s  o f  
S u l p h l e x  p a v e m e n t ,  an  a s p h a l t  s u b s t i t u t e  t h a t  i s  b e i n g  
c o n s i d e r e d  f o r  u s e  a t  t h e  L a b o r a t o r y  a r e  u n d e r w a y .  T h i s  
e f f o r t  was u n d e r t a k e n  i n  c o n j u n c t i o n  w i t h  t h e  E N G  and W X .  
D i v i s i o n s  and  w i t h  t h e  Z i a  Company, which a r e  d o i n g  t h e  
m a t e r i a l s  t e s t i n g  a s p e c t s  of t h e  p r o g r a m .  

Close t o  h a l f  of t h e  i n s t r u m e n t a t i o n  h a s  been i n s t a l l e d  i n  
t h e  emergency r e s p o n s e  van .  C u r r e n t  a c t i v i t i e s  on t h i s  
p r o g r a m  i n c l u d e  t h e  i n s t a l l a t i o n  of  r e m a i n i n g  i n s t r u m e n t a t i o n  

' a n d  s a m p l i n g  r a c k s ,  and  c a l i b r a t i o n  checks.  C o m p l e t i o n  is . 
a n t i c i p a t e d  by t h e  end  of 1981.  

The  i n i t i a l  s t a g e s  t o  p repa re  a C u l t u r a l  R e s o u r c e s  Management 
P l a n  (CRMP)  f o r  t h e  L a b o r a t o r y  a r e  unde rway  t o  comply  with 
t h e  A d v i s o r y  C o u n c i l  on H i s t o r i c  P r e s e r v a t i o n ' s  f i n a l  
amendmen t s  t o  t h e  N a t i o n a l  H i s t o r i c  P r e s e r v a t i o n  Act 1966 (36 
CFR 800) . T h i s  i n c l u d e s  d e t e r m i n i n g  e l i g i b i l i t y  f o r  a l l  
a r c h a e o l o g i c a l  r u i n s  and h i s t o r i c  s i tes  w i t h i n  t h e  L a b o r a t o r y  
b y  c a t e g o r y ,  so t h a t  p r e s e n t l y  u h i d e n t i f i e d  r e s o u r c e s  may be 
a d d e d  upon d i s c o v e r y  w i t h o u t  a s e p a r a t e  d e t e r m i n a t i o n .  If 
L a b o r a t o r y  s i t e s  a r e  d e t e r m i n e d  e l i g i b l e . ( w e  t h i n k  t h e y  w i l l  
b e ) ,  we w i l l  s u b m i t  a CRMP t o  t h e  A d v i s o r y  C o u n c i l  i n d i c a t i n g  n 
o u r  c o u r s e  of a c t i o n  f o r  a n y  g i v e n  r e s o u r c e  impacted by 
Labora tory  a c t i v i t i e s .  

. 
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C o m p u t e r i z a t i o n  E f f o r t s  

S u b s t a n t i a l  e f fo r t s  a re  p ro jec t ed  o v e r  t h e  n e x t  two c a l e n d a r  
y e a r s  ( 1 9 8 1 ,  & 1 9 8 2 )  t o  expand  e x i s t i n g  c o m p u t e r  c a p a b i l i t i e s 1  
o r  d e v e l o p  new d a t a  b a s e s  r e q u i r e d  t o  s u s t a i n  o r  i m p l e m e n t  
many of t h e  a c t i v i t i e s  and  i n c r e a s i n g  r e s p o n s i b i l i t i e s  w i t h i n  
H e a l t h  D i v i s i o n .  The t r a c k i n g  of SOPS, X-ray d e v i c e s ,  a n d  
r a d i o a c t i v e  s o u r c e s  a r e  among some of  t h e  h i g h e s t  p r i o r i t i e s !  

a s s e s s m e n t  and  t r a i n i n g  c e r t i f i c a t i o n  r eco rds ,  i s  u r g e n t l y  
H e a l t h  and s a f e t y  t r a i n i n g ;  i n c l u d i n g  i n d i v i d u a l  n e e d s  i 
r e q u i r i n g  t h e  d e v e l o p m e n t  of a new d a t a  b a s e . -  T h e  p e r s o n n e l '  
r a d i a t i o n  e x p o s u r e  d a t a  b a s e ,  g e n e r a t e d  from f i l m  and  T L D '  I '  
b a d g e s  and t r i t i u m  b i o a s s a y  r eco rds ,  i s  b e i n g  s u s t a n t i a l l y  
u p g r a d e d ,  and  w i l l  be c o m p l e t e l y  t r a n s f e r r e d  from t h e  CCF t o  
H - l ' s  PDP-11/34 c o m p u t e r  f o r  expanded  c a p a b i l i t y  a n d  a more 
s o p h i s t i c a t e d  d a t a  base  management  system before  t h e  e n d  of 
1982.  The r a d i a t i o n  i n s t r u m e n t  pool  d a t a  b a s e  w i l l  be  
e x p a n d e d  t h i s  y e a r  t o  i n c l u d e  i n s t r u m e n t  f a i l u r e  and  
m a i n t e n a n c e  h i s t o r y .  F i n a l l y ,  new d a t a  b a s e s  a r e  t o  be 
e s t a b l i s h e d  f o r  i n d u s t r i a l  h y g i e n e  p u r p o s e s ,  f o r  t h e  a n a l y s i s  
o f  i n d u s t r i a l  h a z a r d s ,  r isks,  a c c i d e n t s ,  and i n c i d e n c e  r a t e s ,  
and f o r  t h e  new w a s t e  management  c o l l e c t i o n  s y s t e m  s c h e d u l e d  
f o r  o p e r a t i o n  by t h e  end  of 1982.  

W a s t e  T r e a t m e n t  F a c i l i t y  M o d i f i c a t i o n s  

Due t o  t h e  a c c i d e n t a l  r e lease  of amer ic ium-241 a t  TA-55 i n  
November 1978 a s  m e n t i o n e d  e a r l i e r ,  a number of  m o d i f i c a t i o n s  
and  some new e q u i p m e n t  h a v e  become n e c e s s a r y  t o  p r o p e r l y  
t r e a t  t h i s  h i g h l y  c o n t a m i n a t e d  p r o c e s s  w a s t e  and  k e e p  t h e  
TA-50 t r e a t m e n t  f a c i l i t y  e f f l u e n t  a s  low a s  p r a c t i c a b l e .  One 
more . i o n  e x c h a n g e  co lumn m u s t  be r e b u i l t ;  a s m a l l  
p r e c i p i t a t i o n  p l a n t  w i l l  be i n s t a l l e d  i n  Room 60 t o  s e p a r a t e  
o u t  t h e  TRU was t . e s ;  t h e  h e a t i n g  and  v e n t i l a t i n g  s y s t e m  i n  
Room 60 m u s t  be m o d i f i e d  f o r  t h e  new i n s t a l l a t i o n ;  and  SOPS 
m u s t  be w r i t t e n ,  o p e r a t o r s  t r a i n e d ,  and c l e a n u p  o p e r a t i o n s  
performed on  e q u i p m e n t  c u r r e n t l y - p r o c e s s i n g  t h e  wastes  b e f o r e  
t h e  m o d i f i c a t i o n s  c a n  be c o n s i d e r e d  complete. O p e r a t i o n  of 
t h e  m o d i f i e d  f a c i l i t y  i s  pro jec ted  t o  b e g i n  i n  December 1981. 

W a s t e  C o l l e c t i o n  System Improvemen t  

A new r a d i o a c t i v e  l i q u i d  w a s t e  c o l l e c t i o n  s y s t e m  i s  being . 
c o n s t r u c t e d ,  i n c l u d i n g  o v e r  2 2 , 0 0 0  f t  of p i p i n g ,  some n e w  
e q u i p m e n t  and  new i n s t r u m e n t a t i o n .  T h i s  new s y s t e m  can b e  
o p e r a t i n g  i n  l a t e  1 9 8 2 ,  a f t e r  c o m p u t e r  s u p p o r t  i s  d e v e l o p e d  
and  o p e r a t o r s  t r a i n e d .  
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Waste T r e a t m e n t  P l a n t  Upgrade 

T h i s  p r o g r a m  w i l l  i n v o l v e  a s i g n i f i c a n t  u p g r a d i n g  of t h e  , .  
e n t i r e  waste t r e a t m e n t  p l a n t ,  i n c l u d i n g  some new a d d i t i o n s  t o  . 

. t h e  f a c i l i t y ,  new e q u i p m e n t  and processes,  a n d  a new computer 
s y s t e m  t h a t  w i l l  p a r t i a l l y  a u t o m a t e  t h e  p l a n t .  A l l  of t h e  
new e q u i p m e n t  and  processes  w i l l  r e q u i r e  e x t e n s i v e  t e s t i n g  ' . 
and  t r a i n i n g  of  o p e r a t o r s  before  t r e a t m e n t  o f  r a d i o a c t i v e  
m a t e r i a l s  c a n  b e g i n .  We e s t i m a t e  t h a t  5 m a n - y e a r s  w i l l  b e  
r e q u i r e d  t o  s t a r t  and  complete t h i s  p r o j e c t  w i t h i n  FY83. 
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14 e u t r o n C a 1 i b r a t i on  F a c i 1 i t y 

To a c c u r a t e l y  perform n e u t r o n  d o s i m e t r y  c a l i b r a t i o n  w o r k ,  a 
low-scat ter  f a c i l i t y  i s  n e e d e d .  P l a n s  a r e  t o  b u i l d  a n  
a d d i t i o n  a t  SM-130, a f r e e - s t a n d i n g  s t r u c t u r e  ( 2 O g x 3 O i x 2 0 ' ) ,  
w i t h  a n  aluminum g r i d  f a l s e  f l o o r  and  s h e e t  m e t a l  w a l l s  t o  
r e d u c e  neut ron  s c a t t e r i n g  which  m o d i f i e s  t h e  n e u t r o n  e n e r g y  
s p e c t r u m  i n  u n d e f i n a b l e  ways .  This GPP p r o j e c t  was a p p r o v e d  
f o r  FY81 

TLD C o r r e c t i o n  F a c t o r  D e t e r m i n a t i o n s  

I n  many a r e a s  of t h e  L a b o r a t o r y ,  f i s s i o n  e x p e r i m e n t s  g e n e r a t e  
n e u t r o n  doses .  Our c u r r e n t  TLD b a d g e  r e s p o n s e  t o  n e u t r o n s  i n  
t h e  50 K e V  t o  1 4  MeV e n e r g y  r a n g e  v a r i e s  w i d e l y  b y  a b o u t  ' 

t h r e e  o rde r s  of m a g n i t u d e .  A p p r o p r i a t e  n e u t r o n  co r rec t ion  
f a c t o r s  ( n c f )  m u s t  b e  d e t e r m i n e d  i n  e a c h  l a b o r a t o r y  where 
s i g n i f i c a n t  n e u t r o n  e x p o s u r e s  a r e  e x p e c t e d .  The n c f ' s  were 
d e t e r m i n e d  a t  LAMPF t h i s  p a s t  q u a r t e r .  E i g h t  more a r e a s  
r e m a i n  t o  be d e t e r m i n e d  before  t h e  second q u a r t e r  of FY83. 

F i l t e r  P a p e r  R e p l a c e m e n t  S t u d y  

F o r  y e a r s ,  HV-70 f i l t e r  p a p e r  h a s  b e e n  u s e d  f o r  a i r  s a m p l i n g  . 
of r a d i o a c t i v e  p a r t i c u l a t e s  ( p r i m a r i l y  p l u t o n i u m  and 
u r a n i u m ) .  It i s  n o  l o n g e r  m a n u f a c t u r e d ,  and o u r  s tock w i l l  . 
be d e p l e t e d  by  t h e  m i d d l e  of FY82. Two p o s s i b l e  r e p l a c e m e n t  
p a p e r s  h a v e  b e e n  i d e n t i f i e d ,  and c r i t i c a l  c h a r a c t e r i s t i c s  of 
t hese  pape r s  w i l l  be d e t e r m i n e d  i n  t h i s  s t u d y  t o  b e  completed . .  
before  t h e  b e g i n n i n g  o f  FY82. 
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I 
T e l e m e t r y  Improvemen t  a t  NTS 

D u r i n g  t h e  n e x t  th ree  f i s c a l  y e a r s ,  a p r e d i c t a b l e  and p l a n n e d  
s e r i e s  of i m p r o v e m e n t s  w i l l  be made t o  t h e  r a d i a t i o n  
d e t e c t i o n  and  t e l e m e t r y  s y s t e m  a t  NTS. A r e l i a b i l i t y  t e s t  I 

p r o g r a m  w i l l  be d e v e l o p e d  t o  d e t e r m i n e  which a r eas  of t h e .  
c u r r e n t  R A D A S  a n d  TARAS’sys tems a r e  weak. C o n c u r r e n t l y ,  a .  1 
s m a l l  f a b r i c a t i o n  e f f o r t  f o r  a C e n t r a l  Sys t em F a i l u r e  Alarm 1 
P a n e l  w i l l  be c o m p l e t e d .  , L e a d  time f u n d i n g  f o r  p r o c u r e m e n t  , 

be d e f i n e d .  
2 3 3 n L e f f n r t  s m p p  can 

S a f e t y  D o c u m e n t a t i o n  

DOE Order 5481.1  r e q u i r e s  p r e p a r a t i o n  of  s a f e t y  documentat ion 
f o r  a l l  DOE f a c i l i t i e s / o p e r a t i o n s  f o r  wh ich  t h e  p o t e n t i a l  
h a z a r d s  a r e  h i g h  o r  m o d e r a t e .  The Lab  h a s  i d e n t i f i e d  46 
e x i s t i n g  f a c i l i t i e s / o p e r a t i o n s  r e q u i r i n g  s a f e t y  a n a l y s e s .  I n  
a d d i t i o n ,  S a f e t y  A n a l y s i s  Reports (SARs) f o r  new p r o j e c t s  may 
a l s o  be  n e e d e d .  A t  p r e s e n t  t h e r e  i s  a n  a v e r a g e  of two n e w  
f a c i l i t i e s  p e r  year w i t h  SARs. . P l a n s  a r e  t o  complete h a l f  
t h e  r e q u i r e d  SARs w i t h i n  t h e  n e x t  t h r e e  y e a r s .  

I I! 
I 

L a b o r a t o r y  Manual - C h a p t e r  1 

C o m p l e t i o n  of t h e  L a b o r a t o r y ’ s  Manua l ,  C h a p t e r  1 ,  H e a l t h ,  
S a f e t y  and  E n v i r o n m e n t  s h o u l d  be a c c o m p l i s h e d  b y  t h e  end  of 
1982. T h i s  i n c l u d e s  t h e  d e v e l o p m e n t  o f  Volume 2, r e v i s i o n  of 
Volume 1, a n d  r e d i s t r i b u t i o n  of a new, t w o - b i n d e r  manual .  

HS&E T r a i n i n g  

S e v e r a l  t r ’ a i n i n g  programs a r e  y e t  t o  be d e v e l o p e d  and . . 
i m p l e m e n t e d  t o  comply  w i t h  t h e  L a b o r a t o r y ’ s  c o n t r a c t u a l  
o b l i g a t i o n s  a n d  p rescr ibed  r e g u l a t i o n s .  Computer  s u p p o r t  f o r  
t h e  m a i n t e n a n c e  o f  i n d i v i d u a l  r e c o r d s ,  c e r t i f i c a t i o n s ,  a n d  
t r a i n i n g  n e e d s  a s s e s s m e n t  i s  r e q u i r e d .  C o m p u t e r - a s s i s t e d  . 
i n s t r u c t i o n  and t e s t i n g  i s  p ro jec t ed  f o r  a n u m b e r  of c o u r s e s ,  
i n c l u d i n g  r a d i a t i o n  s a f e t y  a n d  n u c l e a r  c r i t i c a l i t y .  T r a i n i n g  
a s s i s t a n c e  t o  l i n e  o r g a n i z a t i o n s  f o r  s p e c i f i c  H S & E  needs w i l l  
be  a s i g n i f i c a n t  p a r t  of t h i s  p rogram.  A l l  p o r t i o n s  a r e  
p l a n n e d  t o  be  o p e r a t i o n a l  before  t h e  e n d  o f  1983.  

c ‘I 
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Environmental  Impact S ta tement  Development 

F u n d i n g :  $1,00OK - DOE/ALO 
S t a f f i n g :  5.5  FTE H-8, 1 FTE H-1 

T h i s  program invo lves  development of  an env i ronmen ta l  i m p a c t .  . 
s t a t e m e n t  f o r  t h e  DOE.  The p r o j e c t  has been 
ass igned  t o  t h e  Environmental S u r v e i l l a n c e  Group, H-8, f o r  
o v e r a l l  management a n d  c o o r d i n a t i o n  a s  wel l  a s  p r o f e s s i o n a l  
c o n t r i b u t i o n s .  

I 

- .. 
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E f f o r t s  t h i s  p a s t  q u a r t e r  have focused on p r o j e c t  o r i e n t a t i o n  
and a c q u i s i t i o n  o f  background in fo rma t ion  , i d e n t i f  r c a t i o n  - of 
r e q u i r e d  s k i l l s  and t a s k s ,  e s t a b l i s h i n g  working r e l a t i o n s h i p s  
w i t h  o t h e r  groups  throughout  t h e  Labora tory ,  and S n i t i a t i n g  
work w i t h  o u t s i d e  c o n t r a c t o r s .  V i r t u a l l y  a l l  H-8 s t a f f  
members and a t o t a l  of about  30 s t a f f  t h roughou t  t h e  
Labora tory  a r e  involved t o  some degree.  The p r o j e c t  w i l l  
c o n s i s t .  of f i e l d  measurement programs, a n a l y s i s  o f  l a r g e  
amounts of  e x i s t i n g  documentation and  i n f o r m a t i o n ,  
eng inee r ing  and design work, and u l t i m a t e l y  t h e  p r e p a r a t i o n  
of  a major document--the f i r s t  d r a f t  of which i s  t e n a t i v e l y  
scheduled t o . b e  completed t h e  second q u a r t e r  of FY82. 

i 
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TRU-Contaminated Waste S i t e  Eva lua t ion  

F u n d i n g :  $195K - DOE/DWM . .  
S t a f f i n g :  2 . 5  FTE 

T h i s  p r o j e c t  i s  t o  p r e p a r e  a document ( A l t e r n a t i v e s  Document) 
t h a t  p r e s e n t s  a d e t a i l e d  a n a l y s i s  of 1 4  v a r i o u s  s t r a t e g i e s  
for  t h e  long-term management o f  t r a n s u r a n i c  (TRU) wastes 
c u r r e n t l y  b u r i e d  and s t o r e d  a t  s i x  waste d i s p o s a l  a r e a s  a t  
Los Alamos. These a l t e r n a t i v e s  range from l e a v i n g  t h e  was te s  
i n  p l a c e ,  th rough i n c r e a s i n g  t h e  depth o f  c o v e r ,  t o  
exhumation and r e t r i e v a l ,  packaging,  p r o c e s s i n g ,  and d i s p o s a l  
i n  e i t h e r  a deep p i t  a t  Los Alamos o r  i n  a federally-owned 
deep  g e o l o g i c a l  r e p o s i t o r y  l o c a t e d  remotely from Los Alamos . 
During t h i s  r e p o r t i n g  p e r i o d ,  a . second d r a f t  o f  t h e  
A l t e r n a t i v e s .  Document was d i s t r i b u t e d  f o r  review w i t h i n .  t h e  
Labora to ry ,  and comments received were u s e d  i n  p r e p a r a t i o n  of 
t h e  f i n a l  d r a f t  document, scheduled f o r  t r a n s m i t t a l  i n  
January  1981, t o  t h e  l e a d  Labora tory ,  Rocky F l a t s ,  and t h e  

. l e a d  F i e l d  Of f i ce ,  ALO. A d r a f t  " n o t i c e  o f  a v a i l a b i l i t y "  was 
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a l s o  p r e p a r e d  and t r a n s m i t t e d ,  which i s  i n t e n d e d  f o r  
p u b l i c a t i o n  i n  t h e  F e d e r a l  Regis te r  t o  s o l i c i t  comments  from 
o u t s i d e  o r g a n i z a t i o n s .  D e p e n d i n g  upon a f u t u r e  d e c i s i o n ,  t h e  
A l t e r n a t i v e s  Document c o u l d  be p u b l i s h e d  a s  a DOE r e p o r t ,  
w i t h  F e d e r a l  Register n o t i c e  a n d  p u b l i c  comment s ,  o r ,  t h e .  1 
d o c u m e n t  c o u l d  be p u b l i s h e d  a s  a L a b o r a t o r y  r e p o r t  w i t h o u t  
p u b l i c  comments b e i n g  s o l i c i t e d .  This d e c i s i o n  ,will be made! 
w i t h i n  t h e  n e x t  few m o n t h s .  I 

Human H e a l t h  E f f e c t s  of P l u t o n i u m  

F u n d i n g :  $658K - DOE 
S t a f f i n g :  13 FTE 

S t u d i e s  b e i n g  performed t o  d e t e r m i n e  t h e  human h e a l t h  e f f e c t s  
of p l u t o n i u m  i n c l u d e  t h e  d e v e l o p m e n t  o f  new d a t a  bases ,  
s t u d i e s  of e m p l o y e e s  i n  DOE f a c i l i t i e s ,  i n d i v i d u a l s  w i t h  
p l u t o n i u m  body  b u r d e n s ,  and  s t u d y  o f  ca ses  i n v o l v i n g  b r a i n  
c a n c e r .  

A c a s e  c o n t r o l  s t u d y  of  b r a i n  c a n c e r  h a s  b e e n  d e s i g n e d  i n  
r e s p o n s e  t o  r e c e n t  c h a r g e s  b y  t h e  J e f f e r s o n  C o u n t y ,  Colorado  
H e a l t h  Commission t h a t  Rocky F l a t s  p e r s o n n e l  s u f f e r  from 
e x t r e m e l y  h i g h  r a t e s  of  c e n t r a l  n e r v o u s  s y s t e m  c e n t r a l  
n e r v o u s  s y s t e m  ( C N S )  t u m o r s .  We a r e  c o o p e r a t i n g  w i t h  Rocky 
F l a t s '  s t a f f  i n  o b t a i n i n g  d e t a i l e d  d a t a  on cases  and  s e v e r a l  
t y p e s  of  c o n t r o l s  p e n d i n g  r e c e i p t  of medical  r eco rds  and 
a u t o p s y  d a t a ;  a n a l y s e s  s h o u l d  b e g i n  n e x t  q u a r t e r .  

A 25% sample of p e r s o n n e l  r e c o r d s  of a l l  e m p l o y e e s  i n  t h e  
Rocky F l a t s  DOE f a c i l i t y ,  p l u s  a l l  i d e n t i f i e d  d e a t h s  and a l l  . 
workers w i t h  p l u t o n i u m  body b u r d e n s ,  were r e c e i v e d  t h i s  p a s t  
q u a r t e r . '  

N e w  i n f o r m a t i o n ,  now b e i n g  e n t e r e d  i n t o  t h e  d a t a  b a s e ,  was 
a b s t r a c t e d  from l e t t e r s  r e q u e s t i n g  med ica l  i n f o r m a t i o n  s e n t  
t o  t h e  p a r t i c i p a n t s  i n  t h e  241 s t u d y ,  a s t u d y  o f  241  
i n d i v i d u a l s  who h a v e  r e c e i v e d  p l u t o n i u m  body  b u r d e n s  of 1 0  
n C i  o r  more. Smoking h i s t o r y  w i l l  be added  t o  assess  t h e  
combined  e f f e c t  . 

T h e s e  r eco rds  a r e  c u r r e n t l y  b e i n g  c o d e d .  

Waste  T r e a t m e n t  Deve lopmen t  F a c i l i t y  

Fund ing :  $1,300K - DOE 
S t a f f i n g :  18 FTE 

I n  FY81, th ree  programs are  h o u s e d  i n  t h e  H-7 T r e a t m e n t  
Development  F a c i l i t y  (TDF). Each of t h e s e  c u r r e n t  e f f o r t s  i s  
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a n  a d j u n c t  t o  t h e  o r i g i n a l  m i s s i o n  t o  d e v e l o p  a n d  demonstrate 
c o n t r o l l e d - a i r  i n c i n e r a t i o n  ( C A I )  f o r  chemical s t a b i l i z a t i o n  
and  v o l u m e  r e d u c t i o n  of TRU s o l i d  w a s t e s .  I n i t i a t e d  i n  1 9 7 4 , '  
t h e  CAI /TRU waste s t u d y  c u l m i n a t e d  i n  two s u c c e s s f u l  
r a d i o a c t i v e  d e m o n s t r a t i o n  r u n s  c o n d u c t e d  i n  December 1979 a n d  
A p r i l  1980.  S t a f f  a c t i v i t i e s  now a r e  d i r e c t e d  t o  
d o c u m e n t a t i o n  of t h e  C A I  process  and  e x p a n s i o n  o f  s y s t e m  
c a p a b i l i t i e s  t o  i n c l u d e  c o m b u s t i o n  t r e a t m e n t  o f  n u c l e a r  
u t i l i t y  l o w - l e v e l  w a s t e s  (LLW) and h a z a r d o u s  s u b s t a n c e s .  

I 

il i 

I 
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I m -  - T h % p R ) - g 3 r h P J n d * t r  
complete  c o m p i l a t i o n  and  p u b l i c a t i o n  of d e s i g n  d r a w i n g s ,  
o p e r a t i n g  e x p e r i e n c e ,  p r o c e d u r e s  and  l imits,  and  s a f e t y  
a n a l y s i s  d a t a  f o r  C A I / T R U  waste p r o j e c t .  T h i s  e f f o r t  is  now 
a p p r o x i m a t e l y  60% complete. I n  a d d i t i o n ,  p rog ram g u i d a n c e  
a s s i g n s  t o  Los Alamos t h e  r e s p o n s i b i l i t y  f o r  c o o r d i n a t i n g  
d o c u m e n t a t i o n  of r a d w a s t e  i n c i n e r a t o r s  d e v e l o p e d  a t  t h r e e  
o t h e r  DOE si tes  (Rocky F l a t s ,  Savannah  R i v e r ,  and  Mound 
L a b o r a t o r y ) .  H-7 h a s  t r a n s m i t t e d  a n  o u t l i n e  p r o v i d i n g  t h e  
s cope  of r e q u i r e d  d o c u m e n t a t i o n  t o  p r o j e c t  l e a d e r s  a t  each  
s i t e .  P r o g r e s s  w i l l  be m o n i t o r e d  p e r i o d i c a l l y  t h r o u g h o u t  t h e  
y e a r ;  p u b l i c a t i o n  o f  a l l  r e p o r t s  i s  s c h e d u l e d  f o r  S e p t e m b e r  
1981.  

Commerc ia l  I n c i n e r a t o r  D e m o n s t r a t i o n  - T h i s  p r o g r a m  is  . 
d i r e c t e d  t o  e x t e n d i n g  C A I  p r o c e s s i n g  c a p a b i l i t i e s  t o  i n c l u d e  
LLW g e n e r a t e d  by n u c l e a r  u t i l i t i e s .  T e c h n o l o g y .  d e v e l o p m e n t  
t a s k s  i n c l u d e  c o m b u s t i o n  e x p e r i m e n t s  and e q u i p m e n t  
m o d i f i c a t i o n s  t o  p e r m i t  t r e a t m e n t  of f i s s i o n  p r o d u c t  
c o n t a m i n a t e d  w a s t e s ,  s p e n t  i o n  e x c h a n g e  r e s i n s ,  and  o r g a n i c  
l i q u i d s . '  Also i n c l u d e d  i s  L o s  Alamos '  s u p p o r t  o f  a 
D O E / i n d u s t r y  d e m o n s t r a t i o n  o f  t h e  C A I  process  a t  a n u c l e a r  . 
u t i l i t y  s i t e .  C u r r e n t  a c t i v i t i e s  i n c l u d e  t e c h n o l o g y  t r a n s f e r  
t o  a commercial n u c l e a r  e q u i p m e n t  v e n d o r ,  a n d  i m p l e m e n t i n g  
c h a n g e s  t o  t h e  i n c i n e r a t o r  feed and  o f f - g a s  s y s t e m  t o  
accqmmodate  t h e  above -men t ioned  w a s t e  s t r e a m s  . D u r i n g  FY81, 
a se r ies  of d e v e l o p m e n t  t e s t s  w i l l  be c o n d u c t e d  a t  t h e  TDF t o  
f i x  r e m a i n i n g  C A I  d e s i g n  c o n f i g u r a t i o n s .  H-7 s t a f f  w i l l  , 

p r o v i d e  t e c h n i c a l  s u p p o r t  f o r  NRC l i c e n s i n g  e f f o r t s ,  o n - s i t e  
t e s t s  and d e m o n s t r a t i o n  r u n s  t h r o u g h o u t  FY82. 

H a z a r d o u s  Waste R L D  - A l t h o u g h  t a s k s  w i t h i n  t h i s  p r o j e c t  
c o n t i n u e  t o  e v o l v e  and  be r e d e f i n e d ,  t h e  DOE/EV t h r u s t  i s  t o  
e s t a b l i s h  Los Alamos a s  l e a d  l a b o r a t o r y  f o r  h a z a r d o u s  
c h e m i c a l  r e c o v e r y  and  d i s p o s a l  t e c h n o l o g y .  I m p e t u s  for  
f o r m u l a t i n g  t h i s  p ro j ec t  d e r i v e s  from t h e  r e c e n t  p r o m u l g a t i o n  
b y  EPA of h a z a r d o u s  waste  management  r e g u l a t i o n s .  The 
s u b s t a n t i a l  DOE i n v e n t o r y  of r e g u l a t e d  s u b s t a n c e s ,  coupled 
w i t h  l i m i t e d  o p t i o n s  f o r  r e c o v e r y  o r  d i s p o s a l  o f  many C '  

w 
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chemica l  s p e c i e s ,  i d e n t i f i e d  t h e  need  f o r  RAD d i r e c t e d  t o  
p r o v i d i n g  e f f e c t i v e  i n - h o u s e  t r e a t m e n t  p r o c e s s e s .  Los Alamos 
was  s e l e c t e d  a s  l e a d  l a b o r a t o r y  f o r  t h i s  program based o n  t h e  

1 d e m o n s t r a t e d  w a s t e  t r e a t m e n t  p e r f o r m a n c e  of t h e  C A I  p r o c e s s .  
E s t a b l i s h e d  e l e m e n t s  of t h e  FY81 program i n c l u d e  i n c e r a t i o n  
t e s t s  t o  d e t e r m i n e  C A I  c a p a b i l i t i e s  t o  c o m p l e t e l y  o x i d i z e  
PCBs t o  n o n h a z a r d o u s  forms; f u n d i n g  of PCB r e c o v e r y  s t u d i e s  I 
a t  Oak Ridge N a t i o n a l  L a b o r a t o r y  ( O R N L ) ;  c o m p l e t i o n  of a 
n a t i o n w i d e  DOE h a z a r d o u s  was te  i n v e n t o r y ;  and s y s t e m s  
a n a l y s i s  r e l a t e d  t o  h a z a r d o u s  waste t r a n s p o r t  a n d  d i s p o s a l  4 

i 

I' 
I 
I 
I 

TSTA O p e r a t i o n s  

F u n d i n g :  $45K - DOE/OFE 
S t a f f i n g :  . 5  FTE 

T h i s  program s u p p o r t s  c o n s t r u c t i o n  and  o p e r a t i o n  o f  t h e .  
T r i t i u m  S y s t e m  Test Assembly  (TSTA) l o c a t e d  a t  TA-21, B l d g .  
155. S t a r t u p  i s  c u r r e n t l y  s c h e d u l e d  f o r  A p r i l  1982. H e a l t h  
P h y s i c s  s u p p o r t  d u r i n g  t h e  p a s t  q u a r t e r  c e n t e r e d  on  t e s t i n g  
a n d  i n s p e c t i o n  of  new t r i t i u m  m o n i t o r i n g  i n s t r u m e n t s ,  h e l p i n g  
p r e p a r e  and  d e f e n d  t h e  s a f e t y  u p g r a d e  p rogram which  h a s  b e e n  
approved i n - p a r t ,  and  s e l e c t i o n  o f  e q u i p m e n t  items f o r  t h e  
d e c o n t a m i n a t i o n  s t u d i e s  l a b o r a t o r y .  T h i s  program i s  managed  
b y  Group CMB-3. 

TSTA I n s t r u m e n t  a t  i o n  

F u n d i n g :  $87K - DOE/OFE 
r S t a f f i n g :  . 7  FTE 

This program s u p p o r t s  d e v e l o p m e n t  o f  t r i t i u m  m o n i t o r i n g  
i n s t r u m e n t s  t h a t  c a n  s e l e c t i v e l y  m o n i t o r  t r i t i u m  i n  t h e  
p r e s e n c e  of a c t i v i a t e d  a i r  a n d  d i f f e r e n t i a t e  b e t w e e n  t r i t i u m  

i n s t r u m e n t  f o r  m e a s u r i n g  t r i t i u m  i n  a c t i v a t e d  a i r  were 
c o n d u c t e d  a t  Lawrence  Livermore N a t i o n a l  L a b o r a t o r y .  
C o n t a m i n a t i o n  and  s t a b i , l i t y  problems were e n c o u n t e r e d  and 
c o r r e c t i v e  work is c o n t i n u i n g .  Assembly of a p r o t o t y p e  HTO 
m o n i t o r i n g  i n s t r u m e n t  was n e a r l y  completed.  T h i s  program is 
a l s o  managed by  CMB-3. 

g a s  and t r i t i u m  o x i d e  (water  v a p o r ) .  Tests o n  a p r o t o t y p e  , .  

. .  
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D e f e n s e  TRU W a s t e  Assay  I n s t r u m e n t a t i o n  D e v e l o p m e n t  

F u n d i n g :  $32OK - DOE ( t o t a l  f u n d i n g  $goOK) 
S t a f f i n g :  1.5 FTE . 

T h i s  p rogram i s  managed by  H-1 a n d  s u p p o r t s  t r a n s u r a n i c  waste . 
a s s a y  d e v e l o p m e n t  i n  L a b o r a t o r y  D i v i s i o n s  H - a n d  Q a n d  a l s o  a t  
EGhG S a n t a  B a r b a r a .  P a s t  q u a r t e r  e f f o r t s  were 
a d m i n i s t r a t i v e .  C o n t r i b u t i n g  t o  t h e  FY81 p r o g r a m  w i l l  b e  
Q-1, 0-2, 0-DO, H-1, a n d  t o  a v e r y  m i n o r  e x t e n t ,  P-14. 

I: 
I 
I 
I 
I 
I 
I 
I 
I 

Gas Sc i n t  i 11 a t i o n  P r o p o r t i o n a l  C o u n t e r  

F u n d i n g :  I $150K - D O E / E V  
S t a f f i n g :  7 FTE 

T h i s  p rogram s u p p o r t s  d e v e l o p m e n t  of gas  s c i n t i l l a t i o n  
p r o p o r t i o n a l  c o u n t e r s  f o r  l o w - l e v e l  p l u t o n i u m  p h o t o n  a s s a y  
f o r  i n - v i v o  c o u n t i n g  a p p l i c a t i o n s .  A l l  of t h e  m e c h a n i c a l  . 
p i e c e s  f o r  t h e s e  d e t e c t o r s  a r e  f i n i s h e d ,  w i t h  f i n a l  a s s e m b l y  
expected e a r l y  n e x t  q u a r t e r .  

N u c l e a r  M a t e r i a l s  P r o d u c t i o n  S a f e t y  A s s e s s m e n t  

F u n d i n g :  $180K - DOE/EV 
S t a f f i n g :  1 .75 FTE 

T h i s  program p r o v i d e s  t e c h n i c a l  s u p p o r t  f o r  p e r f o r m i n g  s a f e t y  
a s s e s s m e n t s  f o r  new a n d / o r  m o d i f i e d  DOE f a c i l i t i e s .  W X - 8  
m a n a g e s  t h e  program.  A r e d r a f t  of  H-1 s a f e t y  a s s e s s m e n t  of. 
t h e  ORNL C o n s o l i d a t e d  E d i s o n  Uranium S o l i d i f i c a t i o n  Program 
was  done i n  o rder  t o  c o n f o r m  t o  a f o r m a t  c h a n g e  i n i t i a t e d  by 
WX-8.  Hea l th  p h y s i c s  i n p u t  i n c l u d e s  r a d i a t i o n  m o n i t o r i n g ,  
v e n t i l a t i o n  systems, a n d  a c c i d e n t  a n a l y s i s .  The  e n t i r e  f i n a l  
L a b o r a t o r y  d r a f t  was r e v i e w e d  by  H e a l t h  P h y s i c s  f o r  s u b m i t t a l  
t o  DOE. 

Waste Management Assay  I n s t r u m e n t a t i o n  D e v e l . o p m e n t . A p p l i e d  t o  
T h e  PNL E l e c t r o p o l i s h i n g  F a c i l i t y  

F u n d i n g :  $99K - DOE 
S t a f f i n g :  1.6 FTE 

Work t h i s  q u a r t e r  c e n t e r e d  o n  a d d i t i o n a l  c a l i b r a t i o n s  f o r  t h e  
l a r g e  a r e a  n e u t r o n  d e t e c t i o n  b a n k s  s e n t  e a r l i e r  t o  P a c i f i c  
Northwest L a b o r a t o r y  (PNL). O n - s i t e  s u p p o r t  was provided  
t h i s  p a s t  q u a r t e r .  Work c o n t i n u e d  o n  t h e  MEGAS s y s t e m  w h i c h  
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i s  n e a r l y  r e a d y  f o r  s h i p m e n t  t o  PNL. 
expected i n  t h e  n e x t  q u a r t e r .  

I n s t a l l a t i o n  is 

Off-site R a d i o l o g i c a l  E x p o s u r e  Review 

I F u n d i n g :  $240K - D O E I N V O O  
S t a f f i n g :  3 FTE I . .  

I 
I 
I 
I 
I 
1 
I 

Most of t h i s  q u a r t e r  h a s  b e e n  d e v o t e d  t o  t h e  c o n s o l i d a t i o n  04 
t h e  s o u r c e  term h a n d l i n g  codes. T h i s  h a s  i n c l u d e d ,  b u t  n o t  

p r o d u c t s ,  and  v a r i o u s  c o m b i n a t i o n s  o f  bo th .  C o n s i d e r a b l e  
e f f o r t  h a s  b e e n  expended  t o  m a i n t a i n  c o n s i s t e n c y  be tween  t h e  

. s o u r c e  term we a r e  u s i n g  and  t h e  LLNL v e r s i o n .  P r e p a r a t i o n s .  

s CCJ- --tw-hantil~ aetwa - --v-f+--- - a  
I 
D X n i F i m  e d i u 

t o o k  p l a c e  f o r  t h e  f i r s t  m e e t i n g  of t h e  Dose A s s e s s m e n t  
A d v i s o r y  Group. The m e e t i n g  w e n t  v e r y  wel l  and  o u r  i n p u t  t o  
t h e  e f f o r t  was well r e c e i v e d .  . .  

'I i 

I 
I 
I 

R e p l a c e m e n t  P r o d u c t i o n  R e a c t o r  S a f e t y / E n v i r o n m e n t a l  Assessment 

F u n d i n g :  $25K - DOE 
S t a f f i n g :  0.3 FTE , 

A new p r o j e c t  u n d e r  t h e  d i r e c t i o n  of Q-DO/Reactor S a f e t y  . 
b e g a n  t o  e v a l u a t e  s e v e n  r e a c t o r  c o n c e p t s  proposed f o r  t h e  
R e p l a c e m e n t  P r o d u c t i o n  R e a c t o r .  S p e c i f i c  a r e a s  of w o r k  were 
r e v i e w e d  of  a l l  concepts  f o r  a c c e p t a b i l i t y  u n d e r  s e v e r a l  
c r i t e r i a  d o c u m e n t s .  Where s a f e t y  i n f o r m a t i o n  s u p p l i e d  by t h e  
c o n c e p t  s p o n s o r  was i n a d e q u a t e ,  o t h e r  s u p p o r t i n g  i n f o r m a t i o n  
was s o u g h t .  
t h e  c o n c e p t  c o o r d i n a t o r s  .on December 24, 1980,  a s  r e q u e s t e d .  

A summary r e p o r t  was compi l ed  and  p r o v i d e d  .to 

I n s t i t u t i o n a l  S u p p o r t i n g  Research'  for  a P o r t a b l e  
B a t t e r y - O p e r a t e d  Computer  

F u n d i n g :  $?OK - LANL 
S t a f f i n g :  1 FTE 

Work h a s  begun  o n  a p o r t a b l e  c o m p u t e r  s y s t e m .  Based on o u r  
e a r l i e r  m u l t i c h a n n e l  a n a l y z e r  d e v e l o p m e n t  p r o g r a m ,  t h i s  
s y s t e m  would p r o v i d e  a l l .  t h e  c o m p u t i n g  power needed  f o r  
complete f i e l d  gamma-ray spectrometry,  i n c l u d i n g  peak  
s t r i p p i n g  and i s o t o p e  i d e n t i f i c a t i o n .  The u n i t  a l s o  would . 
p r o v i d e  a n  e x t r e m e l y  p o w e r f u l  "number c r u n c h e r "  f o r  f i e l d  
a p p l i c a t i o n s  s u c h  a s  f o u n d  i n  emergency  r e s p o n s e  s i t u a t i o n s  ; . 

Y 

ul 
4 

28 

0 
0 
4 
Q 

dl 



I - -  

1 -  
D 

I 

RESEARCH AND DEVELOPMENT 

I 
I 
I 
1. 

and would p r o v i d e  n e e d e d  s u p p o r t  f o r  f i e l d  I n h e r e n t  R a d i a t i o n  , 

m e a s u r e m e n t s .  The c o m p u t e r ,  wh ich  would be compatible  w i t h  
a n y  s t a n d a r d  l a b  c o m p u t e r ,  would f i t  i n  an  a t t a c h e  c a s e  a n d  

i be b a t t e r y  opera ted .  

DPW D e c o n t a m i n a t i o n  
I 

F u n d i n g :  $183K - DOE 
S t a f f i n g :  6 FTE 

- D e c o n t a m i n a t i o n  work a t  DP W e s t  S i t e  d u r i n g  t h i s  per iod  was 
slowed b y  t h e  2 i a  s t r i k e .  Work c o n t i n u e d  i n  t h e  s o u t h  e n d  of 

I 
I 
I 
I 
E 
I 
I 

Bldg .  2 w i t h  most of o u r  e f f o r t  d e v o t e d  t o  f i n a l  s u r v e y s ' a n d  
d o c u m e n t a t i o n  of f i n a l  c o n d i t i o n s .  

R e s p i r a t o r  S t u d i e s  

F u n d i n g :  $110K - D O E / D O E S  
S t a f f i n g :  1.8 FTE 

A r r a n g e m e n t s  were made t o  e v a l u a t e  s e v e r a l  commercially 
a v a i l a b l e  s u p p l i e d - a i r  s u i t s .  Th,ese t e s t s  w i l l  p e r m i t  DOE 
f a c i l i t i e s  t o  a v o i d  t h e  c o s t s  and u n c e r t a i n t i e s  a s s o c i a t e d  

r e l i a b l e  p e r s o n a l  p r o t e c t i v e  e q u i p m e n t  f o r  t h e i r  employees. 
w i t h  u s i n g  u n a p p r o v e d  one -o f -a -k ind  devises  a n d  p r o v i d e  more . .  

I n d u s t r i a l  H y g i e n e  T a s k  F o r c e  

F u n d i n g :  $190K - D O E / D O E S  
S t a f f i n g :  2.4 FTE 

The E n v i r o n m e n t a l  Impact  S t a t e m e n t s  f o r  SRC-I a n d  SRC-I1 'were 
c r i t i c a l l y  r e v i e w e d ,  and  a f i n a l  o u t l i n e  of t h e  i n d u s t r i a l  
h y g i e n e  work p r a c t i c e s  f o r  SRC-11 was  p r e p a r e d .  T e c h n i c a l  
s u p p o r t  was  p r o v i d e d  f o r  t h e  B o n n e v i l l e  Power A u t h o r i t y  a n d  
CAN-DO g a s i f i e r  i n d u s t r i a l  h y g i e n e  p rograms .  

O i l  S h a l e  Workers H e a l t h  S t u d i e s  

F u n d i n g :  $200K - DOE/OHER 
S t a f f i n g :  2.1 FTE 

F i e l d  s t u d i e s  i n c l u d e  a n a l y s i s  of w o r k p l a c e  a i r  s a m p l e s  
o b t a i n e d  a t  t h e  Rio B l a n c o  O i l  S h a l e  f a c i l i t y  d u r i n g  t h e  b u r n  
of r e t o r t  z e r o  which showed h y d r o c a r b o n  c o n c e n t r a t i o n s  
s l i g h t l y  h i g h e r  t h a n  d u r i n g  p r e - b u r n  s a m p l i n g ,  b u t  well be low 

g. 
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TLV v a l u e s .  A f i e l d  s a m p l i n g  p r o g r a m  was completed a t  t h e  . .  

t h e  c o u r s e  of t h i s  b u r n  is p l a n n e d .  I 

G e o k i n e t i c s  i n - s i t u  r e t o r t  which was r e c e n t l y  i g n i t e d .  
Sample a n a l y s e s  a r e  i n  progress. F o l l o w - u p  s a m p l i n g  d u r i n g  

I n h a l  a t  i o n  T o x i c o l o g y  

F u n d i n g :  $283 - DOE/DOES 
S t a f f i n g :  3.8 FTE 

I 
i. 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

C o n s i s t s  of two p r o g r a m s  t h a t  p r o v i d e  c o n t i n u i n g  s u p p o r t .  f o r  
i n h a l a t i o n  s t u d i e s  t o  e v a l u a t e  t h e  t o x i c o l o g y  of  d i f f e r e n t  
t y p e s  of s h a l e s  a n d  s e l ec t ed  t r a n s u r a n i c  m a t e r i a l s .  B e c a u s e  
of  t h e i r  i m p o r t a n c e ,  s i l i c a  a e r o s o l s  h a v e  a l s o  been deve loped  
a n d  an ima l s  a r e  b e i n g  exposed t o  t h i s  m a t e r i a l .  

. .  
R e s u s p e n s i o n  

F u n d i n g :  $50K - DOE/DOES 
S t a f f i n g :  . 6  FTE 

I n s t r u m e n t a t i o n  f o r  m o n i t o r i n g  wind t u n n e l  s t u d i e s  is b e i n g  
m o d i f i e d  w i t h  t h e  c a l i b r a t i o n  o f  a I O - s t a g e  a u t o m a t i c  readout  
impactor .  T h i s  w i l l  p r o v i d e  more  d e t a i l e d  i n f o r m a t i o n  a b o u t  
a e r o s o l  v e r t i c a l  f l u x  d u r i n g  w i n d  t u n n e l  t es t s .  

R e s p i r a t o r  P r o t e c t i o n  S t u d i e s  

F u n d i n g :  $237K - N R C  
S t a f f i n g :  2.7 FTE 

Handbook s u p p l e m e n t s  t o  two Nuclear R e g u l a t o r y  Commission 
( N R C )  r e s p i r a t o r  t r a i n i n g  v i d e o  t a p e s  were completed and 
forwarded  t o  NRC, and  p a r t i a l  f i l m i n g  of a n  a d d i t i o n a l  v ' i d e o  
t a p e  was a c c o m p l i s h e d  a t  LLNL.  

il 
I 

A p p l i e d  Resp i r a to r  R e s e a r c h  

F u n d i n g :  $148K - N R C  
S t a f f i n g :  2.1 FTE 

Aerosol t e s t s  were completed a s  par . t  of t h e  e f f o r t  t o  d e v e i o p  
a r e p l a c e m e n t  f o r  DOP which  b a s  been i d e n t i f i e d  a s  an a n i m a l  
c a r c i n o g e n .  T h i s  m a t e r i a l  is a c r i t i c a l  p a r t  o f  t h e  
L a b o r a t o r y ' s  r e s p i r a t o r  a n d  HEPA f i l t e r  t e s t  p r o g r a m s .  m 

4 
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RESEARCH AND DEVELOPMENT 

I 

R e s p i r a t o r  S o r b e n t s  f o r  I o d i n e  
i 

F u n d i n g :  $136K - N R C  . -  
S t a f f i n g :  2 FTE 

T e s t s  were  c o n d u c t e d  e v a l u a t i n g  t h e  e f f e c t s  of t empera tu re  
and  h u m i d i t y  o n  t h e  p r o t e c t i o n  p r o v i d e d  a g a i n s t  m e t h y l  
i o d i d e ,  which  shows t h a t  i n c r e a s i n g  h u m i d i t y  and  d e c r e a s i n g  

i :  
! 

t P m p  e x a f u x P h n t  eff-y - . .  

I .  

I 
1 
I 

F i b r o u s  Aerosols 

F u n d i n g :  $451K - TIMA 
S t a f f i n g :  2.6 FTE 

F o l l o w i n g  m e e t i n g s  w i t h  Thermal  I n s u l a t i o n  M a n u f a c t u r e r ’ s  
A s s o c i a t i o n  ( T I M A ) ,  a d e c i s i o n  was made r e g a r d i n g  t-he h o u s e  
i n s u l a t i o n  ae roso l  t o  be u s e d  i n  t h e  n e x t  p h a s e  of t h i s  s t u d y  
which  w i l l  s t a r t  i n  e a r l y  C Y 8 1 ;  T l M A  was b r i e f e d  on t h e  n e e d  
t o  e x t e n d  t h e  program f o r  two a d d i t i o n a l  y e a r s ,  a n d  w i l l  
r e s p o n d  t o  o u r  r e q u e s t  i n  e a r l y  CY81. E x p o s u r e s  t o  
m i c r o f i b e r s  and  a s b e s t o s  a r e  c o n t i n u i n g ,  w i t h  l o n g e v i t y  o f  
t h e  a n i m a l s  e x p o s e d  b e i n g  l o n g e r  t h a n  i n i t i a l l y  e x p e c t e d .  

. 

I! 
I ‘ 1  I 

! 

‘I . 
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R.  D. Hiebert and M. A .  Wolf, "Trends i n  In s t rumen ta t ion  f o r  
Environmental  Rad ia t ion  Measurements a t  Los Alamos 
S c i e n t i f i c  Laborat0r.y ,I' ( i n v i t e d  p r e s e n t a t i o n  a t  ' I E E E  1980 
Nuclear Sc ience  Symposium), LA-UR-80-3186. 

D. G.  Macdonell, G. 0 .  .B ja rke ,  and G. 0. Wood, "LASL Heal th  
and S a f e t y  P o r t a b l e  I n s t r u m e n t a t i o n  Needs f o r  Energy  
Technology Programs , ) I  LA-UR-80-2833. 

i 
I 

I 
I I Nuclear Sc ience  Symposium), LA-UR-80-3128. a 

D. A. Waechter, M. A .  Wolf,  and C. J .  Umbarger, "Hand-held 
Gamma-ray Spectrometer  Gun ," ( p r e s e n t e d  a t  I E E E  1980 

J .  M.  Crowell ,  "A Dual Germanium De tec to r  System f o r  t h e  
Rout ine  Assay of Low Level T r a n s u r a n i c s  i n  S o i l , 9 1  
( p r e s e n t e d  a t  I E E E  1980 Nuclear Sc ience  Symposium), 
LA-UR-80-3149. 

D. F. Anderson, ' IA P h o t o i o n i z a t i o n  D e t e c t o r  f o r  t h e  De tec t ion  
of  Xenon L i g h t  ,If ( p r e s e n t e d  a t  I E E E  1980 Nuclear Sc ience  
Sympos ium) ,  LA-OR-80-3158. 

Garment M a t e r i a l s  by L i q u i d  Halogenated Ethanes ,  and a 
Po lych lo r ina t ed  B i p h e n y l  ,11 LA-8572-MS (October 1980).  

R .  W. Weeks and M .  J. McLeod, "Permeation of P r o t e c t i v e  

J.  F. Stampfer,  R .  W. Weeks, and H. J. E t t i n g e r ,  " R e s p i r a t o r  
C a n i s t e r  Evalua t ion  f o r  S e l e c t e d  Organic Vapors and 
Sorbent  Performance Against  . V i n y l  Chlor'ide,vl LA-8560-MS 
(October 1980). 

Selected p a r t s  i n  t h e  Ai rborne  Waste Management S t u d i e s  
Sec t ion  o f :  Los Alamos S c i e n t i f i c  Laboratory Waste 
Management Technology Development A c t i v i t i e s ,  Summary 
Progress  Report 1979, LA-8243-PR (October 1980) .  

S e l e c t e d  p a r t s  of t h e  F i e l d  S t u d i e s  and Airborne E f f l u e n t s  
S e c t i o n s  of: The LANL I n t e g r a t e d  O i l  Shale  Heal th  a n d  
Environmental Program: A S t a t u s  Repor t ,  LA-8665-SR. 

G.  Eagan and R .  S. Crier ,  "Automated Medical Information 
System of t h e  Los Alamos S c i e n t i f i c  Laboratory,l l  
(p re sen ted  a t  4 t h  Annual Symposium on Computer 
App l i ca t ions  i n  Medical C a r e ) ,  LA-UR-80-2160. 
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E. S. Gladney, "Elemental  Concent ra t ions  i n  NBS B i o l o g i c a l  
and Environmental  Standard Reference M a t e r i a l s , "  Anal .  
C h i m .  Acta - 118: 383-396 (1980).  

"Determinat ion of  Uranium i n  NBS B i o l o g i c a l  S tandard  
Reference M a t e r i a l s  by Delayed Neutron .Assay," J .  of 

. E. S. Gladney, D. R. Perrin,  and W. K. Hensley, I 

I Radioanal. Chem. 59: 249-251 (1980).  - 
E. S. Gladney, D. R .  Per r in ,  J .  P. Balogna, and C.  L. War ren ,  

"Evalua t ion  o f  a Boron-Fi l tered Epithermal Neutron . .  . .  - - 1 1 : 1 : t j .  , " h!.. P A .  52: 2?28 2232 !? *S) .  

E. S. Gladney, D. R. Per r in ,  W. K. Hensley, and M .  E.  Bunker ,  
"Uranium Content  o f  Twenty-five S i l i c a t e  Refe rence .  
M a t e r i a l s  , I 1  Geostandards Newsle t te r  - 4: 243-246 (1980).  

D. B. Curtis, E. S. Gladney, and E. T. Jurney ,  " A  Revis ion o f  
The Meteo r i t e  Based Cosmic Abundance o f  Boron," Geochim. 
Cosmochim. Acta - 44: 1945-1963 (1980) .  

I: - .  

1 .  

I 

11 I 

W. R t  Hansen, D. L. Mayfield,  and L. J .  Walker, lFInterim : 
Environmental  S u r v e i l l a n c e  Plan f o r  LASL Radioac t ive  Waste 
Areas , I 1  LA-UR-80-3110 (1980).  

D. J .  Wechsler,  D. J .  Cash, K. H.  Olsen, N .  J .  McFarland, and 
J.  J. Wolff ,  "Earthquake Catalog f o r  Northern New Mexico, . 
Sep tember  1973-December 1979," LA-8579-PR (October 1980). 

W. D. P u r t y m u n ,  R. J. P e t e r s ,  and J .  W. Owens, "Geohydrology 
o f  W h i t e  Rock Canyon of  The Rio Crande from Otowi t o  
F r i j o l e s  Canyon," Los Alamos S c i e n t i f i c  Laboratory,  Repl. 
LA-8635-MS (December 1980) . . .  

I 

!I I 

! 

il 33 



' !  

I 

I :- 
I -' ITEMS OF INTEREST 

Dave S m i t h ,  H-6 Group Leader and Los Alamos' Nuclear 
C r i t i c a l i t y  S a f e t y  O f f i c e r ,  r ece ived  a s p e c i a l  achievement 

I 
award from t h e  American Nuclear S o c i e t y .  

John Umbarger, H-1 A s s o c i a t e  Group Leade r ,  was asked by t h e  
Nat iona l  Council on Radia t ion  P r o t e c t i o n  and Measurements ! 
t o  s e r v e  on a s p e c i a l  committee concerned w i t h  t h e  
accuracy  and q u a l i t y  a s s u r a n c e  i n  r a d i a t i o n  p r o t e c t i o n  ! ' 

measurements. I 
I ; 

i - n t e r e s t i n g  t o u r  of t h e  a r c h a e o l o g i c a l  s i t e  a t  PHERMEX t o  
a l a r g e  t u r n o u t  of  i n t e r e s t e d  people .  

n 

I 
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1) a LOS ALAMOS NATIONAL LABORATORY 

O F F I C E  M E M O R A N D U M  

TO 

FROM : H a r r y  S. J o r d a n ,  Assoc. H 
I 

SUBJECT ACCIDENT/INCIDENT REPORT - - 
SYMBOL . HO-83-67 

I 
f MAILSTOP . 400 

-. - -- -- . . .  . - - - .  . .. . . .. - 1 
I - -  
i 

D E S P T I O N  AND REASON FOR ACCIDENT/ I lJCI DEN T : 

'small r e l e a s -  tri ti urn o c c u r r e d  w i  t h i n  the t a n d g m  m a c h i s  room a t  - SM-16. 
v e n t i l a t i o n  s y s t e m  ( b u i l d i n g  s w e c p - o u t  s y s t e m )  was  set up .  T h l s  i n -  
volves o p e n i n g  the w i n d o w s  i n  tile t o p  of the v e r t i c a l  b u i l d i n g  a n d  
the louvres a n d  r o l l - u p  doors i n  tlic t ~ n d c a  L u i l J i n y .  A l l  /-el 
i n v o l v e d  i n  the o p e r a t i o n  kzre p q o t c c t i v e  aAr-sup&-ied ho_ods. 
A p p r o x i m a t e l y  15 m i n u t e s  i n t o  tile opsre t i o n  t r i t i u m  a l a r m s  o c c u r r e d  
( a p p r o x i m a t e l y  1 4 3 0  h o u r s ) .  T r i  t i u rn  c o n c e n t r a t i o n s  i n  the control 
r o o m  area (18-20 D C i / m s )  w e r e  observed. Personnel w e r e  t o l d  of the 
c o n d i t i o n s  and a d v i s e d  to  l e a v c  thcr art?d. 
t r i t i u m  o x i d e )  the m e a s u r e d  c o n c e n t r a t i o n  w a s  about 5 times I f P C .  
A l t h o u g h  l i t t l e  o x i d e  w a s  e x p e c t e d  to  Sc? p r e s e n t ,  the  worst case w a s  
a s s u m e d  a n d  r e l o c a t i o n  of IJcrsonm~l h'd:i rt-f luc's t d .  I n  approxima tcl y 
20  m i n u t e s  t r i t i u m  i n s t r u m e n t a t i o n  i n t l i ~ * d t e d  l a c k y r u u n d  1 c v c l . s .  

- - 
D u r i n g  p l a n n e o '  y i n c e n a n c c  on t n o a a r i  zed tri ton s o u r c e ,  a 

- - - 
I n  a n t i c i p a t i o n  of tiiis p o t r n t i J 1  releZZe, tTc s p e c i a l  

B a s e d  on 5 l i C i / m 3  (MPC for 

- - 
- * -  

c_ 

The o p e r a t i o n  w e n t  as p l a n n c d  ~ n c ?  n o t l i i n g  unexpec ted  o c c u r r e d .  
Possible c a u s e s  for the a l a r n t s :  1 )  T r i t i u m  e x i t e d  the b u i l d i n c j  a s  . 
p l a n n e d  t h r o u g h  the vertical a n d  reentered v i a  the m a i n  a i r  s u p p l y  
i n t a k e  i n  room 508 a n d  21 Due to  w e a t h e r  conditions a n  abnormal  
f l o w  p a t t e r n  i n  the b u i l d i n y  may h a v e  e x i s t e d  w h i c h  r e s u l t e d  I n  the 
t r i t i u m  d i f f u s i n g  c o u n t e r  to e x p e c t e d  f l o w .  A l t h o u g h  s i g n i f i c a n t .  
e x p o s u r e s  a r e  not e x p e c t e d ,  t r i t i u m  b i o a s s a y  s a m p l e s  w e r e  o b t a i n e d  
f r o m  i n v o l v e d  a n d  other p e r s o n n e l  i n  the f a c i l i t y .  

PERSONNEL INVOLVED: 

R. t l a r d c k o p f ,  P-9 
T .  R o b i n s o n ,  P-9 
M .  P o l i n g ,  H-1  

nS J : mar 
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DESCRIPTlON: CMH-3 p e r s o n n e l  opelied b L r r c l  of t r i t i u m  contaminated 
waste o u t x d e  of Bldg. 152 a t  DP E a s t ,  TA-U a t  
a p p r o x i m a t e l y  8 : 4 5 T m .  ,-July 10 ,  1981.  

- - - __. 

INDIVIDUALS INVOLVED: 

Six o t h e r  p w  - 
REASON FOR hCCIDENT/INClDENT: \Jhcn b a r r e l  of contarnina t e d  waste  was . 
7 opened,  t r j  tium c o n t a m i n a t i o n  e n t e r e d  

b u i l d i n g  tlirougli f r e s h  a i r  i n l a k e  and 
went tlirougli Uldg. 209 ( l o c a t e d  next  
d o o r )  and o u t  t h e  s t a c k .  One (1)  c u r i e  
r e l e a s e d  o u t  of s t a c k .  I n  ha l lways ,  
saw l e v e l s  a s  h i g h  a s  200 pCi/N3 for 
a b o u t  15 minu tes .  A i r  l e v e l s  back t o  
background a t  9 : 45 a .m. 

CORRECTIVE ACTION: U-e s a m l e s  o f  s i x  p e o p l e  w i l l  be t a k e n .  
B u i l d i n g  was n o t  evacua ted  b e c a u s e  o m  
r e l a t i v e l y  l o w  l e v e l s  found and the r a p i d  
c l e a r a n c e .  H-1 w i l l  look a t  a d m i n i s t r a t i v e  
s u p e r v i s i o n  of procedure f o r  r e o p e n i n g  waste 
packages .  F u r t h e r  r e s u l t s  of t e s t s  a re  expec ted  ' , 

l a t e  t h i s  af t c r n o o n .  

- - 

mar 

Per t e l e c o n  between Rader /Rosen ths l  Q 1520:  A t  1505 t h e r e  were no 
exposures n o t e d .  --si 

- - -  -- - -- - _ _  
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SUBJECT : HEALTH DIVISION QUARTERLY REPORT 
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The Health Division Quarterly Report, October-December 1980, 
has a new look about it. This report is intended as an in-house 
report to the Laboratory's senior managers as a convenient source 
of information on health, safety, and environmental protection 
matters at the Laboratory. 

, 

The present report is the result of our first efforts to 
change the format and tone from that of previous H-Division 
reports. 
We want to make it an effective and useful document for you, the 
senior managers. 
format are solicited so we can consider them in future issues. 

It is a report style that is still under development. 

Comments and suggestions on its content and 

It is our hope that we can reduce the preparation time in , 
subsequent issues so that the reporting will be on a more timely 
basis. Our present intent is to distribute this report to the 
Director, Associate Directors, and members of the HS&E Advisory 
Council. 

GLV :mar 
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HIGHLIGHTS 

1. 

2.  

3. 

4. 

5.  

6 .  

7. 

EPA Proposed R a d i a t i o n  P r o t e c t i o n  Guidance. 
F i n a l  d r a f t  p u b l i s h e d  i n  F e d e r a l  Regis te r .  (see p .  2 )  

Noteworthy i n c r e a s e  i n  HS&E T r a i n i n g  f o r  
1980. 

CY 1980 saw, i n  g e n e r a l ,  a r e d u c t i o n  i n  
t h e  release of a c t i v i t y  i n  a i r b o r n e  
e f f l u e n t  . 
The problem~s a s s o c i a t e d  w i t h  t h e  unex- 
p e c t e d l y  high l e v e l s  o f  americium-241 
released from t h e  Plutonium F a c i l i t y ,  
TA-55, shou ld  be  c o r r e c t e d  by end 
of  CY 1981. 

Some improvement i n  t h e  r e p o r t a b l e  
i n j u r y  e x p e r i e n c e  f o r  CY 1980 o v e r  
CY 1979. 

A s e r i o u s  a c c i d e n t  a t  t h e  Van de Graaff 
f a c i l i t y  r e s u l t e d  i n  p r o p e r t y ,  damages 
and i n j u r i e s  l e s s  t h a n  might have been 
expec ted .  

An unusua l  a p p r a i s a l  o f  t h e  L a b o r a t o r y ' s  
HS&E program was conducted by a committee 
under  t h e  a u s p i c e s  of  OMA. Programs a t  
t h e  Labora to ry  r e c e i v e d  a f a v o r a b l e  
rev iew.  

(see p .  1 2 )  
I 

(see p .  1 4 )  

( see  p .  1 6 )  

(see P .  17) 
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SIGNIFICANT ISSU ES 

T e c h n i c a l  

EPA Proposed  R a d i a t i o n  P r o t e c t i o n  G u i d a n c e  

The E n v i r o n m e n t a l  P r o t e c t i o n  Agency ( E P A )  i s s u e d  a f i n a l  
d r a f t  of p r o p o s e d  F e d e r a l  R a d i a t i o n  P r o t e c t i o n  G u i d a n c e  f o r  
O c c u p a t i o n a l  E x p o s u r ?  i n  December. S i g n i f i c a n t  p r o p o s e d  
c h a n g e s  i n  t h i s  g u i d $ n c e  i n c l u d e :  

0 a g r a d e d ,  three-1:evel  s e t  of minimum r a d i a t i o n  p r o t e c t i o n  
r e q u i r e m e n t s ,  0 

0 a r e d u c t i o n  o f  t h e  r a d i a t i o n  p r o t e c t i o n  g u i d e  ( R P G )  f o r  
w h o l e  body from t h r e e  rem p e r  q u a r t e r  t o  f i v e  rem p e r  
y e a r ;  a l s o ,  lower l i m i t s  a r e  s p e c i f i e d  f o r  s p e c i f i c  work  
s i t u a t i o n s ,  

0 i n t e r n a l  d o s e  l i m i t s  w h i c h  t a k e  i n t o  a c c o u n t  t h e  sum of  
r i s k s  t o  a l l  o r g a n s ,  

0 t h e  RPG f o r  whole body a p p l i e d  t o  t h e  w e i g h t e d  sum o f  
e x t e r n a l  a n d  i n t e r n a l  d o s e ,  and  

0 new r e c o m m e n d a t i o n s  on dose  l i m i t a t i o n s  t o  f e t u s  and 
embryo. 

NOTE:  P r o p o s e d  g u i d a n c e  p u b l i s h e d  i n  J a n u a r y  23, 1981 
F e d e r a l  R e g i s t e r .  

# 

ALO F i r e  P r o t e c t i o n  G u i d e  

A f o r m a l i z e d  g u i d e  f o r  f u n c t i o n a l  a p p r a i s a l s  f o r  P i r e  
p r o t e c t i o n  was i s s u e d  b y  t h e  A l b u q u e r q u e  O p e r a t i o n s  Of f i ce  
( A L O )  i n  December 1980.  An e v a l u a t i o n  o f  t h i s  F i r e  
P r o t e c t i o n  G u i d e  i n d i c a t e s  t h a t  c o m p l i a n c e  w i t h  it w i l l  
n e c e s s i t a t e  a m a j o r  e x p a n s i o n  o f  o u r  o p e r a t i o n a l  f i r e  
p r o t e c t i o n  p r o g r a m .  

EPA t o  R u l e  on  Asbestos 

The p r o p o s e d  p l a n s  f o r  a r u l e  on a s b e s t o s  t h i s  y e a r  ( 1 9 8 1 )  
w i l l  p r o h i b i t  most i n d u s t r i a l  a n d  c o m m e r c i a l  uses o f  a s b e s t o s  
f i b e r s .  A l t h o u g h  s u b s t i t u t e s  a r e  b e i n g  u s e d  i n  m o s t  
i n s t a n c e s  a t  Los Alamos,  t h e  f i n a l  r u l i n g  w i l l  r e q u i r e  
f i n d i n g  s u b s t i t u t e s  f o r  t h e  r e m a i n i n g  a s b e s t o s  u s e s .  
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SIGNIFICANT ISSUES 

i 
O S H A  Noise S t a n d a r d  Amendment 

An amendment t o  t h e  O S H A  n o i s e  s t a n d a r d  w i l l  s o o n  be  a d o p t e d  
t h a t  w i l l  r e q u i r e  g r e a t e r  h e a r i n g  c o n s e r v a t i o n  m e a s u r e s ,  and 
i n c r e a s e  r e q u i r e d  m e a s u r e m e n t  d a t a  and d o c u m e n t a t i o n .  
However ,  c u r r e n t  es t imates  i n d i c a t e  t h a t  o n l y  an  a d d i t i o n a l  
20-40 L a b o r a t o r y  employees w i l l  r e q u i r e  a n n u a l  a u d i o m e t r i c  
t e s t i n g  a n d  w o r k p l a c e  s o u n d - l e v e l  e v a l u a t i o n s .  

The S u p e r f u n d  B i l l  

J u s t  r e c e n t l y  p a s s e d  by C o n g r e s s ,  t h i s  b i l l  i s  d e s i g n e d  t o  
g e n e r a t e  1.6 b i l l i o n  d o l l a r s  f o r  t h e  c l e a n u p  of  o l d  d i s p o s a l  
a r e a s ,  s p i l l s ,  and  a c c i d e n t s  i n v o l v i n g  h a z a r d o u s  m a t e r i a l s .  
I t  w i l l  b e  accomplished by  i m p o s i n g  a t a x  o n  t h e  m a n u f a c t u r e  
o f  h a z a r d o u s  m a t e r i a l s  and on  t h e  d i s p o s a l  o f  s u c h  m a t e r i a l s .  
S i n c e  r e g u l a t i o n s  a r e  n o t  e x p e c t e d  t o  be p r o m u l g a t e d  f o r  many 
m o n t h s ,  t h e  i m p a c t  of t h i s  b i l l  on  t h e  L a b o r a t o r y  c a n n o t  b e  
assessed a t  t h i s  time. 

Management 

L a b o r a t o r y ' s  N o n c o m p l i a n c e  w i t h  NPDES 

The L a b o r a t o r y  h a s  r e c e i v e d  s e v e r a l  n o t i c e s  of n o n c o m p l i a n c e  
w i t h  our N a t i o n a l  P o l l u t a n t  D i s c h a r g e  E l i m i n a t i o n  Sys t em 
( N P D E S )  p e r m i t  d u r i n g  t h i s  q u a r t e r  from t h e  E P A  a s  well a s  a 
r e q u e s t  t h r o u g h  DOE a n d  L A A O  t o  d r a f t  a F e d e r a l  F a c i l i t y  
C o m p l i a n c e  Agreemen t  (FFCA) f o r  t h e  p u r p o s e  o f  f o r m a l l y  
e s t a b l i s h i n g  an  e x p e d i t i o u s  s c h e d u l e  t o  b r i n g  t h e  L a b o r a t o r y  
i n t o  c o m p l i a n c e .  H e a l t h  D i v i s i o n  h a s  a s k e d  t h a t  a L a b o r a t o r y  
S t a f f  a t t o r n e y  r e s p o n d  t o  t h e  r e q u e s t  f o r  t h e  a g r e e m e n t ,  and 
f a i l u r e  t o  d o  s o  i n  a t i m e l y  f a s h i o n  may r e s u l t  i n  a d v e r s e  
p u b l i c  a w a r e n e s s .  T h e  FFCA w i l l  e s t a b l i s h  s p e c i f i c  
c o n s t r u c t i o n  s c h e d u l e s  t o  be  met t o  a v o i d  l e g a l  s a n c t i o n s .  
I n c r e m e n t a l  a c c o u n t s  w i l l  b e  u s e d  t o  a s s u r e  t h e  p r o g r e s s  o f  
t h i s  r e q u i r e d  work .  NOTE: L A A O  h a s  i n d i c a t e d  t h a t  t h e  
o f f i c e  w i l l  a s sume  r e s p o n s i b i l i t y  f o r  p r e p a r i n g  r e q u i r e m e n t s  
f o r  a g r e e m e n t .  
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SIGNIFICANT ISSU ES 

D r i l l i n g  F l u i d s  D i s c h a r g e  a t  F e n t o n  H i l l  

The O i l  C o n s e r v a t i o n  D i v i s i o n  ( O C D )  o f  t h e  S t a t e  of New 
Mexico, r e s p o n s i b l e  f o r  g e o t h e r m a l  r e g u l a t i o n s ,  became 
i n t e r e s t e d  i n  ou r  d i s c h a r g e  of d r i l l i n g  f l u i d s  i n t o  t h e  NPDES 
d i s c h a r g e  pond a t  F e n t o n  H i l l .  W h i l e  s u c h  d i s c h a r g e s  were 
n o t  a n t i c i p a t e d  i n  our o r i g i n a l  a p p l i c a t i o n  f o r  t h e  NPDES 
p e r m i t ,  we a r e  a t t e m p t i n g  t o  d e t e r m i n e  i t s  a p p r o p r i a t e n e s s .  
The O C D  h a s  a u t h o r i t y  t o  r e q u e s t  a g r o u n d  w a t e r  d i s c h a r g e  
p l a n  t h a t  c o u l d  r e q u i r e  2-5 man y e a r s .  I t  i s  o u r  p o s i t i o n  
t h a t  t h e  L a b o r a t o r y  h a s  p r o p e r l y  met i t s  l e g a l  o b l i g a t i o n s  by  
f i l i n g  f o r  a n  NPDES p e r m i t  and  n o t i f y i n g  t h e  N e w  Mexico 
E n v i r o n m e n t a l  Improvemen t  D i v i s i o n  o f  an  i n t e n t  t o  d i s c h a r g e .  

DOP Use C u r t a i l e d  a t  Los Alamos 

D i o c t y l  p h y l o d i n e  ( D O P ) ,  a s u b s t a n c e  u s e d  t o  t e s t  f o r  l e a k a g e  
w h i l e  f i t t i n g  r e s p i r a t o r s ,  h a s  b e e n  f o u n d  c a r c i n o g e n i c  t o  
a n i m a l s  by a r e p o r t  o f  t h e  N a t i o n a l  T o x i c o l o g y  P rogram.  The 
DOE h a s  t n f o r m e d  a l l  a r e a  o f f i c e s  t o  d i s c o n t i n u e  i t s  u s a g e  
u n t i l  f u r t h e r  h e a l t h - h a z a r d  m e a s u r e m e n t s  c a n  b e  made. We 
b e l i e v e  t h i s  i s  u n w a r r a n t e d ;  h o w e v e r ,  a s u b s t i t u t e  i s  
c u r r e n t l y  b e i n g  u s e d  a t  Los Alamos w h i l e  we c o n d u c t  s t u d i e s  
t o  s u b m i t  t o  DOE f o r  c o n s i d e r a t i o n .  
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PERFORMANCE 

O c c u p a t i o n a l  M e d i c i n e  

The number of e m p l o y e e  p h y s i c a l  e x a m i n a t i o n s  p e r f o r m e d  by t h e  
medica l  g r o u p  ( i n c l u d i n g  p re -employmen t ,  p e r i o d i c ,  
t e r m i n a t i o n  and s p e c i a l )  i n c r e a s e d  s u b s t a n t i a l l y  t h i s  
q u a r t e r ,  d u e  l a r g e l y  t o  t h e  a d d i t i o n s  of  two p h y s i c i a n s .  
A l t h o u g h  we e x p e c t  t h i s  i n c r e a s i n g  t r e n d  t o  c o n t i n u e  i n t o  
1981,  t h e  r e t i r e m e n t  o f  a p h y s i c i a n  w i l l  s low t h i s  p r o g r e s s .  
Note i n  F i g .  1 t h a t  c o m p l i a n c e  w i t h  MC 0528 means  
a p p r o x i m a t e l y  800 p h y s i c a l s  p e r  month b a s e d  on our  p r e s e n t  
p o p u l a t i o n ,  r e q u i r i n g  8-9 p h y s i c i a n s .  I m m e d i a t e  p l a n s  a r e  t o  
h i r e  two p h y s i c i a n s  t h i s  q u a r t e r ,  b r i n g i n g  t h e  t o t a l  s t a f f  o f  
p h y s i c i a n s  t o  seven. . 

a w m 

z 4 

PHYSICAL EXAMINATIONS IN YEAR 1980 
FIGURE 1 

The number o f  s i c k  c a l l  p a t i e n t s  seen t h i s  q u a r t e r  was a b o u t  
a v e r a g e  ( a p p r o x i m a t e l y  1 5 0 0 ) .  The number o f  em l o  ee 
c o u n s e l i n g  s e s s i o n s  (172 )  is  o n l y  r e p o r t e d  fo-hs. 
Employee C o u n s e l i n g ,  t r a n s f e r r e d  t o  t h e  P e r s o n n e l  
A d m i n i s t r a t i o n  D e p a r t m e n t  on  December 1 ,  1980, w i l l  n o  l o n g e r  
b e  i n c l u d e d  i n  H - D i v i s i o n  r e p o r t s .  

I 
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PERFORMANCE 

SOP Review S y s t e m  
J 

Coord i n  a t  e d  H - D i  v i s  i o n  rev i ew o f  s a f e  t y-r  e l  a t  ed  S t  and a r  d 
O p e r a t i n g  P r o c e d u r e s  (SOPS)  b e g a n  October 1979 t o  e n s u r e  
a n n u a l  r e v i e w s  and  r e n e w a l s  o f  a l l  SOPs i n  t h e  L a b o r a t o r y .  
A t  t h a t  t ime,  we r e a l i z e d  t h a t  s e v e r a l  y e a r s  would be  needed  
t o  i n t e g r a t e  a l l  e x i s t i n g  SOPs i n t o  t h i s  r e v i e w  system. A t  
p r e s e n t ,  a p p r o x i m a t e l y  35 SOPs e n t e r  t h e  s y s t e m  each month .  
F i g u r e  2 shows  t h a t  most SOPs h a v e  n o t  y e t  e n t e r e d  t h e  
s y s t e m .  By f a r ,  t h e  l a r g e s t  number o f  t h e s e  a r e  WX-Division 
e x p l o s i v e s  h a n d l i n g  S O P s  which h a v e  been s u c c e s s f u l l y  
r e v i e w e d  t h r o u g h  a n o t h e r  w e l l - e s t a b l i s h e d  s y s t e m .  P l a n s  a r e  
t o  i n t e g r a t e  e x i s t i n g  systems and t o  implemen t  c o m p u t e r i z e d  
t r a c k i n g .  A p p r o x i m a t e l y  35 S O P s  per  month a r e  rece ived  and  
twice t h a t  number a r e  b e i n g  r e v i e w e d  by  H - D i v i s i o n ,  r e t u r n e d  
f o r  c o r r e c t i o n  and  h e l d  u p  b y  t h e  g r o u p s  f o r  many weeks i n  
mak ing  c o r r e c t i o n s  p r i o r  t o  r e t u r n i n g  rev ised  SOPs f o r  
a p p r o v a l .  

2000 

1500 

n n B 

1 1 1 1 1 1 1 1 1 1 1 1 1 1  

I 
1979 I 1980 

I 
I TOTAL No. OF SOPs 
I (ESTIMATED) 

I 
I 
I 
I. 
I 
I SOPs IN NEW 

REVIEW SYSTEM 

&LLL 
500 

0 
O N D J F M A M J J A S O N D  

H-DIVISION COORDINATED SOP REVIEWS 
FIGURE 2 
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PERFORMANCE 

H e a l t h  and S a f e t y  T r a i n i n g  

G e n e r a l  h e a l t h  and s a f e t y  t r a i n i n g  p r o g r a m s  s p o n s o r e d  b y  
H e a l t h  D i v i s i o n  saw a 1000% i n c r e a s e  i n  1980 o v e r  p r e v i o u s  
y e a r s .  More t h a n  15 d i f f e r e n t  courses  were o f f e r e d ,  
r e p r e s e n t i n g  o v e r  200 s c h e d u l e d  c l a s s e s  and  c lose  t o  2 2 , 0 0 0  
h o u r s  o f  employee i n s t r u c t i o n .  Not i n c l u d e d  i n  t h e s e  f i g u r e s  
a r e  a p p r o x i m a t e l y  1000 i n d i v i d u a l l y  s c h e d u l e d  r a d i a t i o n  
s a f e t y  o r i e n t a t i o n s  and  new e m p l o y e e  s a f e t y  i n d o c t r i n a t i o n  
each  yea r .  The recoltds show t h a t  f o r m a l l y  s c h e d u l e d  h e a l t h  
and  s a f e t y  t r a i n i n g  bow exceeds a l l  o t h e r  t r a i n i n g  courses  
s p o n s o r e d  b y  t h e  L a b o r a t o r y .  P l a n s  a r e  t o  e s t a b l i s h  a 
c o m p u t e r - b a s e d  t r a i % i n g  n e e d s  a s s e s s m e n t  system, t o  d e v e l o p  
a n d  i m p l e m e n t  a n  a d d i t i o n a l  n i n e  c o u r s e s  i d e n t i f i e d  a s  
r e q u i r e d  by p r e s c r i b e d  r e g u l a t i o n s ,  and  t o  work  w i t h  l i n e  
management  t o  i m p l e m e n t  j o b - s p e c i f i c  s a f e t y  t r a i n i n g ,  t h e r e b y  
m e e t i n g  o u r  c o n t r a c t u a l  o b l i g a t i o n s .  

P e r s o n n e l  R a d i a t i o n  E x p o s u r e  C o n t r o l  

P e r s o n n e l  r a d i a t i o n  e x p o s u r e  d a t a  i s  f i g u r e d  c u m m u l a t i v e l y  on  
a c a l e n d a r  y e a r  b a s i s .  For e l e v e n  m o n t h s  o f  1 9 8 0 ,  t h e  
c u m m u l a t i v e  whole-body e x p o s u r e s  f o r  a l l  badged  p e r s o n n e l  
( a p p r o x i m a t e l y  4 5 0 0 )  a r e  c o n s i s t e n t  w i t h  p a s t  d a t a ,  w i t h  
c l o s e  t o  t w o - t h i r d s  ( 2 8 5 3 )  h a v i n g  n o  e x p o s u r e  and  l e s s  t h a n  
1 %  ( 3 6 )  r e c e i v i n g  doses i n  excess of .41  rem/month  
( a p p r o x i m a t e l y  o n e - t w e l f t h  t h e  a n n u a l  o c c u p a t i o n a l  e x p o s u r e  
s t a n d a r d ) .  T h i s  s m a l l  p e r c e n t a g e  i s  i n v e s t i g a t e d  a l o n g  w i t h  
many lesser  d o s e s  t o  h e l p  m a i n t a i n  exposures a s  low a s  
p r a c t i c a b l e .  The h i g h e s t  i n d i v i d u a l  a c c u m u l a t e d  dose d u r i n g  
t h i s  p e r i o d  (3.87 rem) does n o t  exceed t h e  a n n u a l  
o c c u p a t i o n a l  e x p o s u r e  s t a n d a r d  o f  5 rem. F i g u r e  3 c o m p a r e s  
t h e  record  of 10 L a b o r a t o r y  g r o u p s  w i t h  t h e  h i g h e s t  
e x p o s u r e s .  Also shown a s  Group No. 1 ,  t l O t h e r s t t ,  i s  t h e  
r e m a i n d e r  o f  b a d g e d  L a b o r a t o r y  p e r s o n n e l  (Group  No. 1 ,  
I tothers t?) .  

D u r i n g  t h e  p a s t  q u a r t e r  p e r i o d ,  i n t e r n a l  e x p o s u r e  was 
m o n i t o r e d  i n  1367  i n d i v i d u a l s ,  i n c l u d i n g  i n  v i v o  

' m e a s u r e m e n t s ,  p l u t o n i u m  body-burden  c a l c u l a t i o n s ,  and 
a m e r i c i u m - p l u t o n i u m  wound c o u n t s .  No, o n e  exceeded l e v e l s  f o r  
l o c a l  r e v i e w  which a r e  below o r  e q u a l  t o  n a t i o n a l  s t a n d a r d s .  

I 
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LABORATORY GROUPS WITH HIGHEST EXPOSURES 
FIGURE 3 

M O W S  IMONITORED IN 1974) 
0. CMB-11 IZZZl 
1. OTHERS 135381 
2. MP.7 I641 
3.. H-1 11701 
4. CMB-14 133) 
5. CNC.11 1101) 
6. CMB.1 1132) 
7. 0.14 1301 
8. SD 11291 
9.CMB-5 (501 

10. wx-5 I321 

I 

R a d i a t i o n  M e a s u r e m e n t s  

M e a s u r e m e n t s  a r e  t a k e n  o f  86 e x h a u s t - a i r  s t a c k  e f f l u e n t s  and 
v e n t  d i s c h a r g e s  a r o u n d  t h e  L a b o r a t o r y  t o  m o n i t o r  t h e  q u a n t i t y  
of r a d i o a c t i v e  m a t e r i a l s  we' r e l ease  t o  t h e  e n v i r o n m e n t .  
.Total  n u c l i d e s  r e l e a s e d  i n  c a l e n d a r  y e a r s  1979 a n d  1980 a r e  
s u m m a r i z e d  i n  Table  I. The q u a n t i t i e s  were l e s s  i n  1980 
e x c e p t  f o r  a r g o n - 4 1 ,  m i x e d  f i s s i o n  p r o d u c t s  (MFP), and  m i x e d  
a c t i v a t i o n  p r o d u c t s  (MAP) .  T h e  i n c r e a s e  of t hese  n u c l i d e s  
was d u e  t o  i n c r e a s e d  o p e r a t i o n a l  a c t i v i t i e s  a t  t h e  TA-48 
N u c l e a r  C h e m i s t r y  F a c i l i t y ,  t h e  Omega R e a c t o r ,  and  t h e  Meson 
P h y s i c s  F a c i l i t y  (LANPF). 

I 

. ,  
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TABLE I 
AIRBORNE RADIOACTIVE EFFLUENT RELEASE 

SUMMARY 
(TOTAL ACCUMULATED RELEASES FOR STATED PERIOD) 

NUCLIDE (rl 

Pu-238 & Pu-239 
U-235 & 238 
MPF -MIXED F lSSl ON 

PRODUCTS 
Th-234 
P-32 
1-131 
A 4 1  

MAPMIXED 
H -3 

ACTIVATION PRODUCTS 

CY 1979 CY 1980. 

1,086 p C i  
930 p C i  

1,554 p C i  
1,605 p C i  

17 p C i  
158 p C i  
351 Ci 

15,025 Ci 

119,200 Ci 

747 p C i  
792 p C i  

2,193 p C i  
567 p C i  

4 p C i  
, 94 p C i  

' 513 Ci 
7,515 Ci 

146,011 Ci 

'LAST 5 DAYS OF 1980 NOT INCLUDED 

P e n e t r a t i n g  dose m e a s u r e m e n t s  t a k e n  a t  LAMPF f o r  t h e  l a s t  30 
m o n t h s  c l e a r l y  i n d i c a t e  t h a t  b o u n d a r y  dose  c o n t r i b u t i o n s  f rom 
a c c e l e r a t o r  o p e r a t i o n s  f o r  1 9 8 0  were l o w e r  t h a n  i n  p r e v i o u s  
y e a r s ,  and  l e s s  t h a n  2.5% of t h e  r a d i a t i o n  p r o t e c t i o n  
s t a n d a r d .  I t  was i n t e r e s t i n g  t o  n o t e  t h a t  a t  t h e  e n d  of  b o t h  
c a l e n d a r  y e a r s  1979  and  1 9 8 0 ,  when t h e  s h i e l d i n g  was removed 
from t h e  p r i m a r y  beam s t o p  t o  perform e s s e n t i a l l y  t h e  same 
work,  t h e  1 9 8 0  p e n e t r a t i n g  d o s e  m e a s u r e m e n t s  were lower by  a 
f a c t o r  o f  a b o u t  10 .  T h i s  was b e c a u s e  t h e  s h i e l d i n g ,  w h i c h  
becomes a c t i v a t e d  d u r i n g  o p e r a t i o n ,  was c o v e r e d  d u r i n g  
s t o r a g e  a f t e r  r e m o v a l  i n  1980.  

Ambient  a i r  s a m p l i n g  f o r  r a d i o a c t i v i t y  i s  d o n e  m o n t h l y  o r  
q u a r t e r l y  a t  v a r i o u s  L a b o r a t o r y  s i t e s ,  L a b o r a t o r y  b o u n d a r i e s ,  
and  a d j a c e n t  r e g i o n s .  I n  most c a s e s ,  d i f f e r e n c e s  among 
r e g i o n a l ,  b o u n d a r y ,  and  o n - s i t e  v a l u e s  f o r  a l p h a ,  b e t a ,  
t r i t i u m ,  and  p l u t o n i u m - 2 3 9  were n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t ,  and  t h e i r  c o n c e n t r a t i o n s  f o r  1 9 8 0  were l e s s  t h a n  
8 X ,  . 1 % ,  .03%, and -04% of t h e  a p p l i c a b l e  c o n c e n t r a t i o n  
g u i d e s ,  r e s p e c t i v e l y .  

9 



PERFORMANCE 

Waste Management 

M o n i t o r i n g  a c t i v i t i e s  r e l a t i n g  t o  o u r  NPDES p e r m i t  c o n t i n u e d  
t h i s  p a s t  q u a r t e r  a s  r e q u i r e d ,  i n c l u d i n g  more t h a n  1200 
a n a l y s e s  and  f low m e a s u r e m e n t s  o f  l i q u i d  w a s t e  d i s c h a r g e s  t o  
t h e  e n v i r o n m e n t  from domest ic  and i n d u s t r i a l  sources .  F i g u r e  
4 s u m m a r i z e s  t h e  r e s u l t s  of t hese  m e a s u r e m e n t s  f o r  1980, 
i n d i c a t i n g  b o t h  t h e  a c t u a l  number o f  s a m p l e s  and  t h e  
p e r c e n t a g e s  of c o m p l i a n c e  and  v i o l a t i o n s .  As c a n  be s e e n ,  
t h e  number o f  v i o l a t i o n s  t h i s  p a s t  q u a r t e r  f o r  domest ic  
d i s c h a r g e s  t o t a l e d  82, w h i l e  i n d u s t r i a l  d i s c h a r g e  v i o l a t i o n s  
t o t a l e d  26 .  We a r e  c u r r e n t l y  d i s c u s s i n g  w i t h  t h e  EPA t h e  
p o s s i b i l i t y  o f  r e m o v i n g  domest ic  e f f l u e n t  f l o w  l i m i t a t i o n s  
( 6 8  v i o l a t i o n s ) .  As m'ent ioned  p r e v i o u s l y  u n d e r  " S i g n i f i c a n t  
I s s u e s " ,  c o n c e r t e d  e f f o r t s  m u s t  be made t o  e l i m i n a t e  t h e  
r e m a i n i n g  v i o l a t i o n s  before  t h e  e n d  o f  1982.  

OTHER CHEMICAL PARAMETERS 1i.e .. BOD. TSS. E1C.I 

OF SAMPLES 

DOM ESTlC 
VIOLATIONS 'Y 

pH FLOW OTHER. pH FLOW OTHER. pH FLOW OTHER', pH FLOW OTHER. 
30 108 116 ' 65 149 164 '' 59 749 148 39 693 96 - 

- 
- 
- 

INDUSTRIAL 
pH FLOW OTHER:, pH FLOW OTHER:" PH FLOW OTHER., pH FLOW OTHER. 

82 83 441 '. 92 92 458 '' 99 99 405 
loo 102 102 464 ' - 
80 - - c 

DISCHARGES INTO ENVIRONMENT AT LASL 
FIGURE 4 

1 
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p 5 -  

The L a b o r a t o r y  f i n a l l y  r e c e i v e d  a p p r o v a l  t o  b u r y  a r t i c l e s  
c o n t a m i n a t e d  w i t h  p o l y c h l o r i n a t e d  b i p h e n y l s  (PCBs). O f  a 
t o t a l  13,760 l b s  of PCB-contaminated  a r t i c l e s  i d e n t i f i e d  f o r  
d i s p o s a l ,  a p p r o x i m a t e l y  70% was b u r i e d .  

' VOLUME RANGE 1970-78 - 
I I I I 1 I I I I I I I I 

T r e a t m e n t  o f  l i q u i d  r a d i o a c t i v e  w a s t e s  h a s  i n c r e a s e d  
c o n s i d e r a b l y  i n  t h e  p a s t  3 y e a r s  a t  t h e  TA-50 t r e a t m e n t  
f a c i l i t y .  T h e r e  h a s  b e e n  a sma l l  r e d u c t i o n  i n  volume a t  
TA-21 d u e  m a i n l y  t o  t h e  r e l o c a t i o n  of CMB-11 o p e r a t i o n s  ( s e e  
F i g .  5). 

. .  

TREATED AT TA-50-1 
I I I I I I I I I I I I I 1  

I 1 1 I 1 I I I I I I I I 
1970 71 72 73 74 75 76 77 78 79 lQ 20 3 0  40 
CALENDAR YEAR 1980 

VOLUMES OF LIQUID RADIOACTIVE WASTE 
FIGURE 5 
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N u c l i d e  c o n c e n t r a t i o n s  of e f f l u e n t s  from t h e  TA-50 and  TA-21 
t r e a t m e n t  f a c i l i t i e s  f e l l  well below t h e  DOEM o f f s i t e  
g u i d e l i n e s  f o r  d r i n k i n g  w a t e r .  I t  s h o u l d  be n o t e d  t h a t  
e f f l u e n t  o r  e n v i r o n m e n t a l  s t a n d a r d s  f o r  r a d i o a c t i v e  
c o n t a m i n a t e d  w a s t e s  d o  n o t  e x i s t ,  t h u s  t h e  r e f e r e n c e  t o  t h e  
d r i n k i n g  water g u i d e l i n e s  a s  a c o m p a r i s o n .  The i n f l u e n t  
c o n c e n t r a t i o n s  o f  amer i c ium-241  a t  TA-50 h a v e  b e e n  r e l a t i v e l y  
h i g h  d u e  t o  an  u n p l a n n e d  r e l ease  of t h e  n u c l i d e  by  CMB-11 i n  
November,  1 9 7 8 ,  a t  TA-55. T h i s  h i g h l y  c o n t a m i n a t e d  process  
waste ,  which is  s t i l ;  b e i n g  t r e a t e d ,  w i l l  be p r o p e r l y  
i s o l a t e d  and  t r e a t e d r b y  t h e  e n d  of  t h i s  y e a r  ( 1 9 8 1 )  f o l l o w i n g  
t h e  c o m p l e t i o n  and  & a r t u p  of  a p r e c i p i t a t i o n  p l a n t  b e i n g  
i n s t a l l e d  i n  Room 6 Q  a t  TA-50-1. The c u r r e n t  h i g h  l e v e l s  o f  
p l u t o n i u m  and a m e r i c i u m  i n  t h e  TA-50 i n f l u e n t s  w i l l  t h e n  
decrease . 
S o l i d  r a d i o a c t i v e  w a s t e  b u r i e d  o r  s t o r e d  r e t r i e v a b l y  d u r i n g  
t h i s  p a s t  q u a r t e r  t o t a l l e d  8 6 0  m w i t h  a combined  
r a d i o a c t i v i t y  o f  2000 c u r i e s .  The t o t a l  vo lume  i s  somewhat  
l e s s  t h a n  p r e v i o u s  q u a r t e r s  d u e  t o  t h e  Zia s t r i k e ,  and  t h e  
r a d i o a c t i v i t y  was lower d u e  t o  a n  a b s e n c e  of s i g n i f i c a n t  
t r i t i u m  c o n t a m i n a t i o n .  

A c o n s i d e r a b l e  amount  of a n a l y t i c a l  s u p p o r t  was r e q u i r e d  t o  
make a p p r o x i m a t e l y  53,000 d e t e r m i n a t i o n s  a n d  m e a s u r e m e n t s  o-n 
samples  s u b m i t t e d  t o  t h e  L a b o r a t o r y  s e c t i o n  d u r i n g  1980.  
Over  h a l f  of t h e s e  were r ad iochemica l  s e p a r a t i o n s  and  
r a d i o n u c l i d e  c o u n t i n g ,  w h i l e  t h e  r e m a i n i n g  a n a l y s e s  i n c l u d e d  
d e t e r m i n a t i o n s  o f  t r a c e  m e t a l s ,  i o n s  i n  s o l u t i o n s ,  and  o t h e r  
m i s c e l l a n e o u s  s u b s t a n c e s .  

I n d u s t r i a l  H y g i e n e  

I n d u s t r i a l  h y g i e n e  s u p p o r t  t h i s  p a s t  q u a r t e r  i n c l u d e d  f i l t e r  
t e s t i n g  of v e n t i l a t i o n  s y s t e m s ,  hood t e s t i n g ,  r e s p i r a t o r  
f i t t i n g  and  t r a i n i n g ,  b i o a s s a y s ,  and  workplace  m o n i t o r i n g .  
The r e s p i r a t o r  and  f i l t e r  t e s t i n g  p r o g r a m s  were c o n s i s t e n t  
w i t h  p r e v i o u s  q u a r t e r  a v e r a g e s ;  h o w e v e r ,  t h e  number o f  
e x h a u s t  hoods t e s t ed  f e l l  50% below p r e v i o u s  a v e r a g e s  d u e  t o  
p e r s o n n e l  sho r t ages .  The b i o a s s a y  and  workplace m o n i t o r i n g  
p r o g r a m s ,  which  i n v o l v e  t h e  a n a l y s i s  o f  employee b i o l o g i c a l  
samples  and  workplace  samples  o f  a i r ,  water ,  o r  m a t e r i a l s ,  
a r e  d o n e  o n  a c o n t i n u o u s  b a s i s  t o  d e t e r m i n e  i f  t h e r e  a r e  a n y  
t o x i c  o r  r a d i o a c t i v e  s u b s t a n c e s .  The number of a n a l y s e s  a n d  
d e t e r m i n a t i o n s  made i n  b e h a l f  o f  t h i s  s u p p o r t  p r o g r a m  shows  
a n  i n c r e a s i n g  t r e n d  ( see  F i g .  6 ) .  An a d d i t i o n a l  5% o f  t h e  
t o t a l  d e t e r m i n a t i o n s  a r e  d o n e  f o r  q u a l i t y  c o n t r o l  p u r p o s e s .  

I 

12 



PERFORMANCE 

E 
0 .- 
r )  

6 
C 

L 
0, 

._ 
E 

L. 
0 V' 

FY 79 FY 80 FY 81 
BIOASSAY AND WORKPLACE MONITORING ANALYTICAL DETERMINATIONS 

FIGURE 6 

C r i t i c a l i t y  S a f e t y  

C r i t i c a l i t y  s a f e t y  g u i d a n c e ,  c a l c u l a t i o n s ,  and review o f  
e x p e r i m e n t a l  p r o c e d u r e s  were p r o v i d e d  i n  r e s p o n s e  t o  a n u m b e r  
o f  r e q u e s t s  from o p e r a t i n g  g r o u p s  t h i s  p a s t  q u a r t e r ,  
p r i n c i p a l l y  CMB-11 and 4-2, i n c l u d i n g  t h e  N u c l e a r  Emergency 
S e a r c h  Team ( N E S T ) .  S h o r t - t e r m  a s s i s t a n c e  was a l s o  ' r e q u e s t e d  
and  p r o v i d e d  t o  t h e  Naval  Weapons E v a l u a t i o n  F a c i l i t y  and t o  
S a n d i a  N a t i o n a l  L a b o r a t o r y .  I n  a d d i t i o n  t o  t r a i n i n g  and 
s a f e t y  t a l k s ,  c o n t i n u i n g  e f f o r t s  i n c l u d e  t h e  e v a l u a t i o n  and 
a n a l y s i s  of c e r t a i n  o p e r a t i o n s  t o  be  i m p l e m e n t e d  i n  t h e  
u r a n i u m  p r o d u c t i o n  and  recovery g r o u p s  and i n  CMB-11, and t h e  
e v a l u a t i o n  of a l l  L a b o r a t o r y  weapons  systems i n  s t o c k p i l e  f o r  
t h e  r o u t i n e  c o n d i t i o n s  of  t r a n s p o r t ,  h a n d l i n g  and  s t o r a g e ,  
and  f o r  c r e d i b l e  a c c i d e n t  s i t u a t i o n s .  



ACC 

R e p o r t a b l e  I n j u r i e s  

I 

DE NTSj I N C 

I 
I 
I 

DENTS 

F o r  p u r p o s e s  of n a t i o n a l  c o m p a r i s o n ,  a c c i d e n t  s t a t i s t i c s  a r e  
r e p o r t e d  i n  a c c o r d a n c e  w i t h  t h e  ANSI s t a n d a r d  f o r  u n i f o r m  
r e c o r d k e e p i n g  f o r  o c c u p a t i o n a l  i n j u r i e s  and i l l n e s s e s .  
R e p o r t a b l e  i n j u r i e s  a r e  d e f i n e d  a s  a n y  w o r k - r e l a t e d  i n j u r y  
r e q u i r i n g  more  t h a n  f i r s t  a i d .  I n c l u d e d  i n  r e p o r t a b l e  
i n j u r i e s  a r e  d i s a b l i n g  i n j u r i e s ,  w h i c h  i n v o l v e  d a y s  l o s t  f r o m  
work and a r e  o f t e n  refer-red t o  a s  l o s t  workday  c a s e s  ( L W C ) .  
I n c i d e n c e  r a t e s ,  w h i c h  a r e  d e t e r m i n e d  b y  t h e  number o f  
d i s a b l i n g  i n j u r i e s  p e r  f i x e d  u n i t s  of man-hours  worked ,  a r e  
u s e d  f o r  c o m p a r i s o n  p u r p o s e s  i n  s p i t e  o f  t h e  well  known a n d  
wel l  f o u n d e d  o b j e c t i o n s  t o  t h e  system. T a b l e  I1 shows  t h e  
L a b o r a t o r y  e x p e r i e n c e  f o r  l a s t  y e a r  compared  t o  1979. 

TABLE II 
REPORTABLE INJURY EXPER I ENC E 

CY 1980 CY 1979 
TOTAL REPORTABLE 

OCCUPATION A L IN JU R I ES 99 137 
DISABLING INJURIES (LWC) 56 85" 
INCIDENCE RATE 0.81 1.24 
LABORATORY MAN-HOURS WORKED 13,760,226 13,772,367 

~~ 

*INCLUDES ONE FATALITY WITH NO LOST WORKDAYS ASSIGNED 

Almos t  a l l  d i s a b l i n g  i n j u r i e s  r e p o r t e d  l a s t  q u a r t e r  were d u e  
t o  s l i p s ,  f a l l s ,  a n d / o r  b a c k  i n j u r i e s  from l i f t i n g .  One 
a c c i d e n t  n o t  i n  t h e s e  c a t e g o r i e s  i s  d e s c r i b e d  l a t e r  u n d e r  t h e  
h e a d i n g  " D e s c r i p t i o n  of  t h e  Van d e  Graa f f  A c c i d e n t  .It 

I 

L a b o r a t o r y  I n c i d e n c e  R a t e s :  1975-1980 

F i g u r e  7 i l l u s t r a t e s  t h e  Los Alamos N a t i o n a l  L a b o r a t o r y  
i n c i d e n c e  r a t e s  f o r  t h e  l a s t  5 y e a r s  compared  t o  a DOE 
a v e r a g e  and  a n  i n d u s t r i a l  a v e r a g e .  
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LOS ALAMOS NATIONAL LABORATORY 
INCIDENCE RATES, 1975-1980 

I 

FIGURE -7 

R a d i a t i o n  I n c i d e n t s  

T h e r e  were n o  r a d i a t i o n  i n c i d e n t s  wh ich  r e q u i r e d  r e p o r t i n g  t o  
t h e  DOE. Ten m i n o r  i n c i d e n t s  were d o c u m e n t e d  and  
i n v e s t i g a t e d  l o c a l l y .  One i n c i d e n t  i n v o l v e d  t h e  r e l e a s e  of  
1600 c u r i e s  of t r i t i u m  g a s  from w X - 5 ' ~  TA-33 T r i t i u m  
F a c i l i t y .  F i v e  of t h e  i n c i d e n t s  i n v o l v e d  p l u t o n i u m  r e l e a s e s  
i n s i d e  t h e  TA-55 P l u t o n i u m  F a c i l i t y .  No m e a s u r a b l e  p e r s o n n e l  
e x p o s u r e s  a r e  expec ted  from t h e s e  i n c i d e n t s .  



ACCIDENTS/INCIDENTS 

D e s c r i p t i o n  of Van d e  G r a a f f  A c c i d e n t  

To p r o v i d e  o t h e r  o p e r a t i n g  g r o u p s  w i t h  r e c o m m e n d a t i o n s  on 
p r e v e n t i v e  m e a s u r e s ,  a f o r m a l  r e p o r t  was d i s t r i b u t e d  
c o n c e r n i n g  t h e  a c c i d e n t  w h i c h  o c c u r r e d  on t h e  s e r v i c e  
p l a t f o r m  o f  t h e  v e r t i c a l  Van d e  G r a a f f  a c c e l e r a t o r  on  
December 1 8 ,  1980.  The s e r v i c e  p l a t f o r m ,  wh ich  was r a i s e d  t o  
p e r f o r m  m a i n t e n a n c e  on  t h e  Van d e  G r a a f f ,  f e l l  1 8  f e e t ,  
r e s u l t i n g  i n  e x t e n s i v e  damage t o  t h e  p l a t f o r m  and two 
f r a c t u r e d  v e r t e b r a e s  t o  t h e  e m p l o y e e  who was s t a n d i n g  on  i t  
a t  t h e  time. I t  was f o u n d  t h a t  i n s p e c t i o n  and r o u t i n e  
m a i n t e n a n c e  of t h e  p l a t f o r m  h o i s t i n g  mechanism i t s e l f  was 
i n a d e q u a t e ,  and  a p p r o p r i a t e  s a f e t y  dev ices  s u c h  a s  o v e r s p e e d  
b r a k e s  were l a c k i n g .  I n  a d d i t i o n ,  s t a n d a r d  o p e r a t i n g  
p r o c e d u r e s  f o r  t h e  o p e r a t i o n  of t h e  s e r v i c e  p l a t f o r m  was 
recommended.  

O t h e r  O c c u r e n c e s '  

There were no  r a d i a t i o n  i n c i d e n t s  w h i c h  r e q u i r e d  r e p o r t i n g ;  
h o w e v e r ,  t e n  minor o c c u r e n c e s  were documen ted  and  
i n v e s t i g a t e d  l o c a l l y .  S e v e r a l  i n c i d e n t s  i n v o l v e d  p l u t o n i u m  
r e l e a s e s  i n s i d e  TA-55, and  o n e  i n v o l v e d  a r e l e a s e  of  t r i t i u m  
g a s .  No measurable  p e r s o n n e l  e x p o s u r e s  a r e  e x p e c t e d  from 
t h e s e  o c c u r e n c e s .  

Two (2) f i r e s  and  f o u r  ( 4 )  p r o p e r t y  l o s s  items i n  Los Alamos 
b u i l d i n g s  a n d / o r  a r e a s  d u r i n g  t h e  q u a r t e r  r e s u l t e d  i n  a t o t a l  
g o v e r n m e n t  l o s s  o f  $ 4 0 , 8 5 0 .  
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. .  

HS&E A p p r a i s a l  o f  Los Alamos N a t i o n a l  L a b o r a t o r y  ( O M A )  

A g r o u p  of DOE a n d  DOE c o n t r a c t o r  r e p r e s e n t a t i v e s  v i s i t e d  Los 
Alamos on  O c t o b e r  3 0  t h r o u g h  November 7 t o  r e v i e w  t h e  
L a b o r a t o r y ' s  s a f e t y  p rogram.  O f f i c i a l l y  c a l l e d  t h e  OMA 
S a f e t y  S u r v e y  Committee, t h i s  g r o u p  was h e a d e d  by Gordon 
F a c e r  of OMA. L a b o r a t o r y  p e r s o n n e l  p r e s e n t e d  s a f e t y  program 
b r i e f i n g s  and  c o n d u c t e d  t o u r s  i n  t h e  f o l l o w i n g  a r e a s :  

o 
b 

O v e r v i e w  - D i r e c g o r ' s  Of f i ce ,  H - D i v i s i o n  
o CMB-11, TA-55 n 

o CMB-1, 5 ,  9 ,  SMv'29, TA-3 
o CMB-3, TA-21 
o H-1, TA-21 
o WX-5, TA-33, TA-41 
o H-7, TA-50, TA-54 
o CNC-11, TA-48 

The Committee p r e s e n t e d  a l i s t  o f  o b s e r v a t i o n s  t o  t h e  
i n v o l v e d  Los alamos g r o u p s  a t  a c l o s e o u t  m e e t i n g  on November 
7. The Committee g a v e  v e r b a l  a p p r o v a l  o f  L a b o r a t o r y  s a f e t y  
p r o g r a m s  b u t  a f i n a l  w r i t t e n  r e p o r t  h a s  n o t  b e e n  r e c e i v e d .  

I 

HS&E A D D r a i s a l  o f  CMB-11 ( H - D i v i s i o n )  

An a p p r a i s a l  o f  CMB-11's H e a l t h ,  S a f e t y ,  and  E n v i r o n m e n t  
p r o g r a m  was  c o n d u c t e d  t h i s  p a s t  q u a r t e r  by H - D i v i s i o n .  The 
a p p r a i s a l  t e a m  c o n c l u d e d  t h a t  CMB-11 h a s  a n  e f f e c t i v e  s a f e t y  
management  p r o g r a m  i n  p l a c e .  

C r i t i c a l i t y  S a f e t y  A p p r a i s a l  ( A L O )  

An a p p r a i s a l  of t h e  n u c l e a r  c r i t i c a l i t y  s a f e t y  and 
r a d i o a c t i v e  m a t e r i a l  t r a n s p o r t a t i o n  p r a c t i c e s  a t  t h e  Nevada 
Test S i t e  was c o n d u c t e d  by t h e  A l b u q u e r q u e  O p e r a t i o n s  O f f i c e  
( A L O )  t h i s  l a s t  q u a r t e r .  The a p p r a i s a l  t e a m  c o n f i r m e d  t h a t  
t h e  a c t i v i t i e s  a r e  i n  c o m p l i a n c e  w i t h  a p p l i c a b l e  r e g u l a t i o n s  

* and DOE r e q u i r e m e n t s .  A s i m i l a r  a p p r a i s a l  o f  p a c k a g i n g  and 
t r a n s p o r t a t i o n  of r a d i o a c t i v e  m a t e r i a l s  a t  Los Alamos 
r e s u l t e d  i n  a r e c o m m e n d a t i o n  t h a t  t h e  t r a i n i n g  p r o g r a m  f o r  
t h o s e  c o n c e r n e d  w i t h  s h i p m e n t  b e  r e a c t i v a t e d .  T h i s  h a s  b e e n  
d o n e .  

S u r v e y  a t  NTS ( A L O )  

An o c c u p a t i o n a l  s a f e t y ,  h e a l t h  and  f i r e  p r o t e c t i o n  s u r v e y  was 
c o n d u c t e d  of  t h e  Los Alamos f a c i l i t i e s  a t  t h e  Nevada Test 
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S i t e  (NTS) o n  October 2 1 ,  1980 by  ALO. The Los Alamos s a f e t y  
and  f i r e  p r o g r a m s  a t  NTS were r a t e d  a s  e x c e l l e n t .  

S u r v e y  a t  Los Alamos ( A L O )  

From November 17-21, 1980, an o c c u p a t i o n a l  s a f e t y  s u r v e y  o f  
t h e  Los Alamos N a t i o n a l  L a b o r a t o r y  was c o n d u c t e d  by ALO/DOS. 
The o v e r a l l  o c c u p a t i o n a l  s a f e t y  p r o g r a m  was r a t e d  a s  v e r y  
good e 

I 

A p p r a i s a l  of E n v i r o n m e n t a l  S u r v e i l l a n c e ,  H-8 ( G I T )  

By i n v i t a t i o n  o f  t h e  E n v i r o n m e n t a l  S u r v e i l l a n c e  Group,  H-8, 
P r o f e s s o r  M .  C a r t e r  and B. Kahn o f  t h e  G e o r g i a  I n s t i t u t e  o f  
T e c h n o l o g y  ( G I T )  c o n d u c t e d  a n  a p p r a i s a l  of t h e  Group ,  
c o v e r i n g  t h e  p r i n c i p l e s  and  g e n e r a l  a p p r o a c h e s  u s e d ,  t h e  
m o n i t o r i n g  p r o g r a m s ,  a n a l y t i c a l  s u p p o r t ,  and  t h e  a n n u a l  
E n v i r o n m e n t a l  S u r v e i l l a n c e  R e p o r t .  The r e s u l t s  and 
r e c o m m e n d a t i o n s ,  w h i c h  were r e c e i v e d  i n  O c t o b e r ,  a r e  b e i n g  
c o n s i d e r e d  i n  m o d i f i c a t i o n s  of  t h e  G r o u p ' s  p r o g r a m s .  A 
s p e c i f i c  r e c o m m e n d a t i o n  t o  b u i l d  i n s t r u m e n t a t i o n  t h a t  
d i s t i n g u i s h e s  b e t w e e n  t r i t i u m  g a s  and  t r i t i u m  w a t e r  v a p o r  i s  
b e i n g  i m p l e m e n t e d .  T h i s  w i l l  h e l p  us t o  r e s p o n d  t o  
a c c i d e n t a l  r e leases  and  a c c u r a t e l y  m o n i t o r  . ambien t  l e v e l s  o f  
t r i t i u m  i n  t h e  a t m o s p h e r e .  

I n t e r n a l  Drug  A u d i t  (H-2) 

A b i a ' n n u a l  i n t e r n a l  a u d i t  of a l l  c o n t r o l l e d  d r u g s  was 
c o m p l e t e d  t h i s  q u a r t e r  by t h e  O c c u p a t i o n a l  M e d i c i n e  G r o u p .  
A l l  d r u g s  were a c c o u n t e d  f o r  and  r e f i l l e d .  
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M e d i c a l  F a c i l i t i e s  and  S e r v i c e s  

To comply  w i t h  MC 0528 ,  " O c c u p a t i o n a l  H e a l t h  P rogram,"  we 
m u s t  p r o v i d e  two a d d i t i o n a l  d i s p e n s a r i e s :  one a t  MP-Site  and  
o n e  a t  TA-55. We e n v i s i o n  p r o c u r i n g  t r a n s p o r t a b l e  b u i l d i n g s  
b e f o r e  t h e  end  o f  1 9 8 2 ,  w i t h  f u r n i s h i n g s  and  s t a f f  r e a d y  f o r  
f u n c t i o n a l  o p e r a t i o n  b e f o r e  t h e  end  of CY1983. A 
physiotherpy/rehabilitation u n i t ,  w h i c h  i s  a n e e d e d  a d d i t i o n  
t o  our  m e d i c a l  p r o g r a m ,  i s  a l s o  p r o j e c t e d  t o  b e  h o u s e d  i n  a 
t r a n s p o r t a b l e  b u i l d i n g  w i t h  f u r n i s h i n g s  t o  b e  i n  o p e r a t i o n  
b e f o r e  t h e  end  of 1983.  A n o t h e r  p r o j e c t ,  t h e  r e d u c t i o n  o f  
a p p r o x i m a t e l y  1 1 , 0 0 0  m e d i c a l  r e c o r d s  t o  m i c r o f i c h e ,  i s  
s c h e d u l e d  t o  b e g i n  t h i s  y e a r ,  w i t h  a f u l l  t ime o p e r a t o r  
r e q u i r e d  i n  1982 .  T o t a l  s t a f f i n g  r e q u i r e m e n t s  b y  t h e  end  o f  
1 9 8 3  f o r  t h e s e  p r o g r a m s  and  MC 0 5 2 8  c o m p l i a n c e  w i t h  p h y s i c a l  
e x a m i n a t i o n  g u i d e l i n e s  t o t a l s  t h r e e  ( 3 )  p h y s i c i a n s ,  two ( 2 )  
t e c h n i c i a n s ,  two ( 2 )  n u r s e s ,  two (2) s e c r e t a r y / r e c e p t i o n i s t s ,  
o n e  ( 1 )  p h y s i o t h e r a p i s t ,  o n e  ( 1 )  exerc ise  p h y s i o l o g i s t ,  and  
o n e  ( 1 )  microf iche  o p e r a t o r .  

E n v i r o n m e n t a l  P r o g r a m s  

P r e l i m i n a r y  i n v e s t i g a t i o n s  o n  t h e  e n v i r o n m e n t a l  e f f e c t s  of  
S u l p h l e x  p a v e m e n t ,  a n  a s p h a l t  s u b s t i t u t e  t h a t  i s  b e i n g  
c o n s i d e r e d  f o r  u s e  a t  t h e  L a b o r a t o r y  a r e  unde rway .  T h i s  
e f f o r t  was u n d e r t a k e n  i n  c o n j u n c t i o n  w i t h  t h e  E N G  and W X  
D i v i s i o n s  and  w i t h  t h e  Z i a  Company, wh ich  a r e  d o i n g  t h e  
m a t e r i a l s  t e s t i n g  a s p e c t s  o f  t h e  p r o g r a m .  

Close t o  h a l f  of t h e  i n s t r u m e n t a t i o n  h a s  b e e n  i n s t a l l e d  i n  
t h e  e m e r g e n c y  r e s p o n s e  van .  C u r r e n t  a c t i v i t i e s  on  t h i s  
p r o g r a m  i n c l u d e  t h e  i n s t a l l a t i o n  o f  r e m a i n i n g  i n s t r u m e n t a t i o n  
and  s a m p l i n g  r a c k s ,  and  c a l i b r a t i o n  c h e c k s .  C o m p l e t i o n  i s  
a n t i c i p a t e d  by t h e  e n d  of 1981.  

The i n i t i a l  s t a g e s  t o  p r e p a r e  a C u l t u r a l  Resources Management 
P l a n  ( C R M P )  f o r  t h e  L a b o r a t o r y  a r e  unde rway  t o  comply  w i t h  
t h e  A d v i s o r y  C o u n c i l  o n  H i s to r i c  P r e s e r v a t i o n ' s  f i n a l  
amendments  t o  t h e  N a t i o n a l  H i s t o r i c  P r e s e r v a t i o n  Act 1966 ( 3 6  
CFR 8 0 0 ) .  T h i s  i n c l u d e s  d e t e r m i n i n g  e l i g i b i l i t y  f o r  a l l  
a r c h a e o l o g i c a l  r u i n s  and h i s t o r i c  s i t e s  w i t h i n  t h e  L a b o r a t o r y  
b y  c a t e g o r y ,  so t h a t  p r e s e n t l y  u n i d e n t i f i e d  resources  may b e  
added  upon d i s c o v e r y  w i t h o u t  a s e p a r a t e  d e t e r m i n a t i o n .  If 
L a b o r a t o r y  s i t e s  a r e  d e t e r m i n e d  e l i g i b l e  (we t h i n k  t h e y  w i l l  
b e ) ,  we w i l l  s u b m i t  a CRMP t o  t h e  A d v i s o r y  C o u n c i l  i n d i c a t i n g  
o u r  course of a c t i o n  f o r  a n y  g i v e n  resource i m p a c t e d  by 
L a b o r a t o r y  a c t i v i t i e s .  
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C o m p u t e r i z a t i o n  E f f o r t s  

S u b s t a n t i a l  e f f o r t s  a r e  p r o j e c t e d  o v e r  t h e  n e x t  two c a l e n d a r  
y e a r s  (1981  & 1 9 8 2 )  t o  expand  e x i s t i n g  c o m p u t e r  c a p a b i l i t i e s  
o r  d e v e l o p  new d a t a  bases  r e q u i r e d  t o  s u s t a i n  o r  i m p l e m e n t  
many of t h e  a c t i v i t i e s  and  i n c r e a s i n g  r e s p o n s i b i l i t i e s  w i t h i n  
H e a l t h  D i v i s i o n .  The t r a c k i n g  of S O P s ,  X-ray dev ices ,  and  
r a d i o a c t i v e  s o u r c e s  a r e  among some of t h e  h i g h e s t  p r i o r i t i e s .  
H e a l t h  and s a f e t y  t r a i n i n g ,  i n c l u d i n g  i n d i v i d u a l  n e e d s  
a s s e s s m e n t  and  t r a i n i n g  c e r t i f i c a t i o n  r e c o r d s ,  i s  u r g e n t l y  
r e q u i r i n g  t h e  d e v e l o p m e n t  o f  a new d a t a  b a s e .  The p e r s o n n e l  
r a d i a t i o n  exposure d a t a  b a s e ,  g e n e r a t e d  from f i l m  and TLD 
b a d g e s  and t r i t i u m  b i o a s s a y  r e c o r d s ,  i s  b e i n g  s u s t a n t i a l l y  
u p g r a d e d ,  and  w i l l  be c o m p l e t e l y  t r a n s f e r r e d  from t h e  C C F  t o  
H - 1 ' s  PDP-11/34 computer f o r  e x p a n d e d  c a p a b i l i t y  and  a more  
s o p h i s t i c a t e d  d a t a  base  management  sys tem b e f o r e  t h e  end  o f  
1982.  The r a d i a t i o n  i n s t r u m e n t  p o o l  d a t a  b a s e  w i l l  be 
e x p a n d e d  t h i s  y e a r  t o  i n c l u d e  i n s t r u m e n t  f a i l u r e  and 
m a i n t e n a n c e  h i s t o r y .  F i n a l l y ,  new d a t a  b a s e s  a r e  t o  be  
e s t a b l i s h e d  f o r  i n d u s t r i a l  h y g i e n e  p u r p o s e s ,  f o r  t h e  a n a l y s i s  
o f  i n d u s t r i a l  h a z a r d s ,  r i s k s ,  a c c i d e n t s ,  and  i n c i d e n c e  r a t e s ,  
and  f o r  t h e  new w a s t e  management  c o l l e c t i o n  s y s t e m  s c h e d u l e d  
f o r  o p e r a t i o n  by t h e  end  of 1982.  

Waste T r e a t m e n t  F a c i l i t y  M o d i f i c a t i o n s  

Due t o  t h e  a c c i d e n t a l  r e l e a s e  o f  amer i c ium-241  a t  TA-55 i n  
November 1978  a s  m e n t i o n e d  e a r l i e r ,  a number o f  m o d i f i c a t i o n s  
and  some new e q u i p m e n t  h a v e  become n e c e s s a r y  t o  p r o p e r l y  
t r e a t  t h i s  h i g h l y  c o n t a m i n a t e d  process  w a s t e  and  k e e p  t h e  
TA-50 t r e a t m e n t  f a c i l i t y  e f f l u e n t  a s  low a s  p r a c t i c a b l e . .  One 
more i o n  e x c h a n g e  co lumn m u s t  b e  r e b u i l t ;  a s m a l l  
p r e c i p i t a t i o n  p l a n t  w i l l  be  i n s t a l l e d  i n  Room 60 t o  s e p a r a t e  
o u t  t h e  TRU was tes ;  t h e  h e a t i n g  and  v e n t i l a t i n g  s y s t e m  i n  
Room 60 m u s t  b e  m o d i f i e d  f o r  t h e  new i n s t a l l a t i o n ;  and  SOPs  
m u s t  be  w r i t t e n ,  o p e r a t o r s  t r a i n e d ,  and  c l e a n u p  o p e r a t i o n s  
performed on e q u i p m e n t  c u r r e n t l y  p r o c e s s i n g  t h e  w a s t e s  b e f o r e  
t h e  m o d i f i c a t i o n s  c a n  b e  cons idered  c o m p l e t e .  O p e r a t i o n  o f  
t h e  m o d i f i e d  f a c i l i t y  i s  p r o j e c t e d  t o  b e g i n  i n  December 1981. 

Waste C o l l e c t i o n  Sys t em Improvemen t  

A new r a d i o a c t i v e  l i q u i d  w a s t e  c o l l e c t i o n  s y s t e m  i s  b e i n g  
c o n s t r u c t e d ,  i n c l u d i n g  o v e r  2 2 , 0 0 0  f t  o f  p i p i n g ,  some new 
e q u i p m e n t  and  new i n s t r u m e n t a t i o n .  T h i s  new s y s t e m  c a n  b e  
o p e r a t i n g  i n  l a t e  1 9 8 2 ,  a f t e r  computer s u p p o r t  i s  d e v e l o p e d  
and  o p e r a t o r s  t r a i n e d .  
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Waste T r e a t m e n t  P l a n t  Upgrade  

T h i s  p r o g r a m  w i l l  i n v o l v e  a s i g n i f i c a n t  u p g r a d i n g  of t h e  
e n t i r e  w a s t e  t r e a t m e n t  p l a n t ,  i n c l u d i n g  some new a d d i t i o n s  t o  
t h e  f a c i l i t y ,  new e q u i p m e n t  and p r o c e s s e s ,  and a new c o m p u t e r  
s y s t e m  t h a t  w i l l  p a r t i a l l y  a u t o m a t e  t h e  p l a n t .  A l l  o f  t h e  
new e q u i p m e n t  and  p r o c e s s e s  w i l l  r e q u i r e  e x t e n s i v e  t e s t i n g  
and  t r a i n i n g  of  o p e r a t o r s  b e f o r e  t r e a t m e n t  o f  r a d i o a c t i v e  
m a t e r i a l s  c a n  b e g i n .  We e s t i m a t e  t h a t  5 m a n - y e a r s  w i l l  b e  
r e q u i r e d  t o  s t a r t  and  c o m p l e t e  t h i s  p r o j e c t  w i t h i n  FY83. 

N e u t r o n  C a l i b r a t i o n  F a c i l i t y  

To a c c u r a t e l y  p e r f o r m  n e u t r o n  d o s i m e t r y  c a l i b r a t i o n  w o r k ,  a 
low-scat ter  f a c i l i t y  i s  n e e d e d .  P l a n s  a r e  t o  b u i l d  a n  
a d d i t i o n  a t  SM-130, a f r e e - s t a n d i n g  s t r u c t u r e  ( 2 0 9 x 3 0 9 x 2 0 9 ) ,  
w i t h  a n  a luminum g r i d  f a l s e  f l o o r  and  shee t  metal  w a l l s  t o  
r e d u c e  n e u t r o n  s c a t t e r i n g  w h i c h  m o d i f i e s  t h e  n e u t r o n  e n e r g y  
s p e c t r u m  i n  u n d e f i n a b l e  ways.  T h i s  GPP p r o j e c t  was a p p r o v e d  
f o r  FY81. 

TLD C o r r e c t i o n  F a c t o r  D e t e r m i n a t i o n s  

I n  many a r e a s  o f  t h e  L a b o r a t o r y ,  f i s s i o n  e x p e r i m e n t s  g e n e r a t e  
n e u t r o n  d o s e s .  Our c u r r e n t  TLD b a d g e  r e s p o n s e  t o  n e u t r o n s  i n  
t h e  50 K e V  t o  1 4  MeV e n e r g y  r a n g e  v a r i e s  w i d e l y  by  a b o u t  
t h r e e  o r d e r s  o f  m a g n i t u d e .  A p p r o p r i a t e  n e u t r o n  c o r r e c t i o n  
f a c t o r s  ( n c f )  m u s t  b e  d e t e r m i n e d  i n  e a c h  l a b o r a t o r y  w h e r e  
s i g n i f i c a n t  n e u t r o n  e x p o s u r e s  a r e  e x p e c t e d .  The n c f 9 s  were  
d e t e r m i n e d  a t  LAMPF t h i s  p a s t  q u a r t e r .  E i g h t  more a r e a s  
r e m a i n  t o  b e  d e t e r m i n e d  b e f o r e  t h e  s e c o n d  q u a r t e r  of FY83. 

I 

F i l t e r  P a p e r  R e p l a c e m e n t  S t u d y  

F o r  y e a r s ,  HV-70 f i l t e r  p a p e r  h a s  b e e n  u s e d  f o r  a i r  s a m p l i n g  
of r a d i o a c t i v e  p a r t i c u l a t e s  ( p r i m a r i l y  p l u t o n i u m  and 
u r a n i u m ) .  It is  n o  l o n g e r  m a n u f a c t u r e d ,  and our  s t o c k  w i l l  
b e  d e p l e t e d  b y  t h e  m i d d l e  of FY82. Two p o s s i b l e  r e p l a c e m e n t  
p a p e r s  h a v e  b e e n  i d e n t i f i e d ,  and  c r i t i c a l  c h a r a c t e r i s t i c s  o f  
t h e s e  p a p e r s  w i l l  b e  d e t e r m i n e d  i n  t h i s  s t u d y  t o  b e  c o m p l e t e d  
b e f o r e  t h e  b e g i n n i n g  of FY82. 
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T e l e m e t r y  Improvemen t  a t  NTS 

D u r i n g  t h e  n e x t  t h r e e  f i s c a l  y e a r s ,  a p r e d i c t a b l e  and p l a n n e d  
s e r i e s  o f  i m p r o v e m e n t s  w i l l  b e  made t o  t h e  r a d i a t i o n  
d e t e c t i o n  and t e l e m e t r y  s y s t e m  a t  NTS. A r e l i a b i l i t y  t e s t  
p r o g r a m  w i l l  b e  d e v e l o p e d  t o  d e t e r m i n e  w h i c h  a r e a s  o f  t h e  
c u r r e n t  RADAS a n d  TARAS s y s t e m s  a r e  weak. C o n c u r r e n t l y ,  a 
s m a l l  f a b r i c a t i o n  e f f o r t  f o r  a C e n t r a l  S y s t e m  F a i l u r e  Alarm 
P a n e l  w i l l  b e  compleiced. Lead time f u n d i n g  f o r  p r o c u r e m e n t  
w i l l  be s t a r t e d  a s  $ban a s  t h e  improvemen t  e f f o r t  s c o p e  c a n  
b e  d e f i n e d .  0 

S a f e t y  D o c u m e n t a t i o n  

DOE O r d e r  5481 .1  r e q u i r e s  p r e p a r a t i o n  o f  s a f e t y  d o c u m e n t a t i o n  
f o r  a l l  DOE f a c i l i t i e s / o p e r a t i o n s  f o r  w h i c h  t h e  p o t e n t i a l  
h a z a r d s  a r e  h i g h  o r  m o d e r a t e .  The Lab h a s  i d e n t i f i e d  4 6  
e x i s t i n g  f a c i l i t i e s / o p e r a t i o n s  r e q u i r i n g  s a f e t y  a n a l y s e s .  I n  
a d d i t i o n ,  S a f e t y  A n a l y s i s  R e p o r t s  (SARs) f o r  new p r o j e c t s  may 
a l s o  b e  n e e d e d .  A t  p r e s e n t  t h e r e  i s  a n  a v e r a g e  o f  two new 
f a c i l i t i e s  p e r  y e a r  w i t h  SARs. P l a n s  a r e  t o  c o m p l e t e  h a l f  
t h e  r e q u i r e d  SARs w i t h i n  t h e  n e x t  t h r e e  y e a r s .  

L a b o r a t o r y  Manual  - C h a p t e r  1 

C o m p l e t i o n  o f  t h e  L a b o r a t o r y ' s  Manua l ,  C h a p t e r  1 ,  H e a l t h ,  
S a f e t y  and  E n v i r o n m e n t  s h o u l d  b e  a c c o m p l i s h e d  b y  t h e  end  o f  
1982.  T h i s  i n c l u d e s  t h e  d e v e l o p m e n t  of Volume 2 ,  r e v i s i o n  o f  
Volume 1 ,  and  r e d i s t r i b u t i o n  o f  a new,  t w o - b i n d e r  m a n u a l .  

HS&E T r a i n i n g  

S e v e r a l  t r a i n i n g  p r o g r a m s  a r e  y e t  t o  b e  d e v e l o p e d  and 
i m p l e m e n t e d  t o  comply  w i t h  t h e  L a b o r a t o r y 9 s  c o n t r a c t u a l  
o b l i g a t i o n s  and  p r e s c r i b e d  r e g u l a t i o n s .  Computer  s u p p o r t  f o r  
t h e  m a i n t e n a n c e  of i n d i v i d u a l  r e c o r d s ,  c e r t i f i c a t i o n s ,  and 
t r a i n i n g  n e e d s  a s s e s s m e n t  i s  r e q u i r e d .  C o m p u t e r - a s s i s t e d  
i n s t r u c t i o n  and  t e s t i n g  i s  p r o j e c t e d  f o r  a number o f  c o u r s e s ,  
i n c l u d i n g  r a d i a t i o n  s a f e t y  and n u c l e a r  c r i t i c a l i t y .  T r a i n i n g  
a s s i s t a n c e  t o  l i n e  o r g a n i z a t i o n s  f o r  s p e c i f i c  H S & E  n e e d s  w i l l  
be  a s i g n i f i c a n t  p a r t  of t h i s  p rogram.  A l l  p o r t i o n s  a r e  
p l a n n e d  t o  b e  o p e r a t i o n a l  before  t h e  e n d  o f  1983. 
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E n v i r o n m e n t a l  I m p a c t  S t a t e m e n t  Deve lopmen t  

F u n d i n g :  $1,00OK - D O E / A L O  
S t a f f i n g :  5.5 FTE H - 8 ,  1 FTE H-1 

T h i s  program i n v o l v e s  d e v e l o p m e n t  o f  a n  e n v i r o n m e n t a l  i m p a c t  
s t a t e m e n t  f o r  t h e  D O E .  The p r o j e c t  has been 
a s s i g n e d  t o  t h e  E n v i r o n m e n t a l  S u r v e i l l a n c e  G r o u p ,  H-8, f o r  
o v e r a l l  management .  and  c o o r d i n a t i o n  a s  well  a s  p r o f e s s i o n a l  
c o n t r i b u t i o n s .  

. .  
E f f o r t s  t h i s  p a s t  q u a r t e r  h a v e  f o c u s e d  on p r o j e c t  o r i e n t a t i o n  
and  a c q u i s i t i o n  of b a c k g r o u n d  i n f o r m a t i o n ,  i d e n t i f i c a t i o n  o f  
r e q u i r e d  s k i l l s  and  t a s k s ,  e s t a b l i s h i n g  w o r k i n g  r e l a t i o n s h i p s  
w i t h  o t h e r  g r o u p s  t h r o u g h o u t  t h e  L a b o r a t o r y ,  and  i n i t i a t i n g  
work w i t h  o u t s i d e  c o n t r a c t o r s .  V i r t u a l l y  a l l  H-8 s t a f f  
members and  a t o t a l  of a b o u t  30 s t a f f  t h r o u g h o u t  t h e  
Labora to ry  a re  i n v o l v e d  t o  some d e g r e e .  The p r o j e c t  w i l l  
c o n s i s t  o f  f i e l d  m e a s u r e m e n t  p r o g r a m s ,  a n a l y s i s  o f  l a r g e  
a m o u n t s  of e x i s t i n g  d o c u m e n t a t i o n  and i n f o r m a t i o n ,  
e n g i n e e r i n g  and  d e s i g n  work,  and  u l t i m a t e l y  t h e  p r e p a r a t i o n  
o f  a m a j o r  documen t - - the  f i r s t  d r a f t  o f  w h i c h  i s  t e n a t i v e l y  
s c h e d u l e d  t o  b e  c o m p l e t e d  t h e  s e c o n d  q u a r t e r  of FY82. 

TRU-Contaminated W a s t e  S i t e  E v a l u a t i o n  

F u n d i n g :  $195K - DOE/DWM 
S t a f f i n g :  2.5 FTE 

T h i s  p r o j e c t  i s  t o  p r e p a r e  a d o c u m e n t  ( A l t e r n a t i v e s  Document) 
t h a t  p r e s e n t s  a d e t a i l e d  a n a l y s i s  of 14  v a r i o u s  s t r a t e g i e s  
f o r  t h e  l o n g - t e r m  management  of  t r a n s u r a n i c  (TRU) w a s t e s  
c u r r e n t l y  b u r i e d  and s t o r e d  a t  s i x  w a s t e  d i s p o s a l  a r e a s  a t  
Los Alamos. T h e s e  a l t e r n a t i v e s  r a n g e  from l e a v i n g  t h e  w a s t e s  
i n  p l a c e ,  t h r o u g h  i n c r e a s i n g  t h e  d e p t h  o f  c o v e r ,  t o  
e x h u m a t i o n  and  r e t r i e v a l ,  p a c k a g i n g ,  p r o c e s s i n g ,  and  d i s p o s a l  
i n  e i t he r  a deep  p i t  a t  Los Alamos o r  i n  a f e d e r a l l y - o w n e d  
d e e p  g e o l o g i c a l  r e p o s i t o r y  l o c a t e d  r e m o t e l y  from Los Alamos. 

D u r i n g  t h i s  r e p o r t i n g  p e r i o d ,  a s e c o n d  d r a - f t  o f  t h e  
. A l t e r n a t i v e s  Document was d i s t r i b u t e d  f o r  r e v i e w  w i t h i n  t h e  
L a b o r a t o r y ,  and  comments  r e c e i v e d  were u s e d  i n  p r e p a r a t i o n  of 
t h e  f i n a l  d r a f t  d o c u m e n t ,  s c h e d u l e d  f o r  t r a n s m i t t a l  i n  
J a n u a r y  1 9 8 1 ,  t o  t h e  l e a d  L a b o r a t o r y ,  Rocky F l a t s ,  and t h e  
l e a d  F i e l d  Off ice ,  A L O .  A d r a f t  " n o t i c e  o f  a v a i l a b i l i t y "  was 
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a l s o  p r e p a r e d  and  t r a n s m i t t e d ,  w h i c h  i s  i n t e n d e d  f o r  
p u b l i c a t i o n  i n  t h e  F e d e r a l  R e g i s t e r  t o  s o l i c i t  comments  f rom 
o u t s i d e  o r g a n i z a t i o n s .  D e p e n d i n g  upon a f u t u r e  d e c i s i o n ,  t h e  
A l t e r n a t i v e s  Document  c o u l d  be  p u b l i s h e d  a s  a DOE r e p o r t ,  
w i t h  F e d e r a l  R e g i s t e r  n o t i c e  and  p u b l i c  comment s ,  o r ,  t h e  
d o c u m e n t  c o u l d  be  p u b l i s h e d  a s  a L a b o r a t o r y  r e p o r t  w i t h o u t  
p u b l i c  comments  b e i n g  s o l i c i t e d .  T h i s  d e c i s i o n  w i l l  b e  made 
w i t h i n  t h e  n e x t  few m o n t h s .  

Human H e a l t h  E f f e c t s  of P l u t o n i u m  

F u n d i n g :  $658K - DOE 
S t a f f i n g :  1 3  FTE 

S t u d i e s  b e i n g  p e r f o r m e d  t o  d e t e r m i n e  t h e  human h e a l t h  e f f e c t s  
of p l u t o n i u m  i n c l u d e  t h e  d e v e l o p m e n t  o f  new d a t a  b a s e s ,  
s t u d i e s  o f  e m p l o y e e s  i n  DOE f a c i l i t i e s ,  i n d i v i d u a l s  w i t h  
p l u t o n i u m  b o d y  b u r d e n s ,  and  s t u d y  o f  cases  i n v o l v i n g  b r a i n  
c a n c e r .  

A c a s e  c o n t r o l  s t u d y  o f  b r a i n  c a n c e r  h a s  b e e n  d e s i g n e d  i n  
r e s p o n s e  t o  r e c e n t  c h a r g e s  b y  t h e  J e f f e r son  C o u n t y ,  C o l o r a d o  
H e a l t h  Commiss ion  t h a t  Rocky F l a t s  p e r s o n n e l  s u f f e r  f r o m  
e x t r e m e l y  h i g h  r a t e s  o f  c e n t r a l  n e r v o u s  s y s t e m  c e n t r a l  
n e r v o u s  s y s t e m  ( C N S )  t u m o r s .  We a r e  c o o p e r a t i n g  w i t h  Rocky 
F l a t s ’  s t a f f  i n  o b t a i n i n g  d e t a i l e d  d a t a  o n  c a s e s  and  s e v e r a l  
t y p e s  o f  c o n t r o l s  p e n d i n g  r e c e i p t  of m e d i c a l  r e c o r d s  and  
a u t o p s y  d a t a ;  a n a l y s e s  s h o u l d  b e g i n  n e x t  q u a r t e r .  

A 25% s a m p l e  of.  p e r s o n n e l  r e c o r d s  o f  a l l  e m p l o y e e s  i n  t h e  
Rocky F l a t s  DOE f a c i l i t y ,  p l u s  a l l  i d e n t i f i e d  d e a t h s  and  a l l  
w o r k e r s  w i t h  p l u t o n i u m  body  b u r d e n s ,  were r e c e i v e d  t h i s  p a s t  
q u a r t e r .  T h e s e  r e c o r d s  a r e  c u r r e n t l y  b e i n g  c o d e d .  

N e w  i n f o r m a t i o n ,  now b e i n g  e n t e r e d  i n t o  t h e  d a t a  b a s e ,  was 
a b s t r a c t e d  from l e t t e r s  r e q u e s t i n g  med ica l  i n f o r m a t i o n  s e n t  
t o  t h e  p a r t i c i p a n t s  i n  t h e  241 s t u d y ,  a s t u d y  o f  241 
i n d i v i d u a l s  who h a v e  r e c e i v e d  p l u t o n i u m  b o d y  b u r d e n s  o f  1 0  
n C i  o r  more. Smoking  h i s t o r y  w i l l  b e  a d d e d  t o  a s s e s s  t h e  
c o m b i n e d  e f f e c t .  

1 

Waste T r e a t m e n t  D e v e l o p m e n t  F a c i l i t y  

F u n d i n g :  $1-,300K - DOE 
S t a f f i n g :  1 8  FTE 

I n  FY81, t h ree  p r o g r a m s  a r e  h o u s e d  i n  t h e  H-7 T r e a t m e n t  
Deve lopmen t  F a c i l i t y  (TDF). Each o f  t h e s e  c u r r e n t  e f f o r t s  is 
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a n  a d j u n c t  t o  t h e  o r i g i n a l  m i s s i o n  t o  d e v e l o p  a n d  d e m o n s t r a t e  
c o n t r o l l e d - a i r  i n c i n e r a t i o n  ( C A I )  f o r  chemica l  s t a b i l i z a t i o n  
and  vo lume  r e d u c t i o n  of  TRU s o l i d  w a s t e s .  I n i t i a t e d  i n  1 9 7 4 ,  
t h e  C A I / T R U  waste  s t u d y  c u l m i n a t e d  i n  two s u c c e s s f u l  
r a d i o a c t i v e  d e m o n s t r a t i o n  r u n s  c o n d u c t e d  i n  December 1979 and  
A p r i l  1980 .  S t a f f  a c t i v i t i e s  now a r e  d i r e c t e d  t o  
d o c u m e n t a t i o n  of t h e  C A I  p r o c e s s  and  e x p a n s i o n  o f  s y s t e m  
c a p a b i l i t i e s  t o  i n c l u d e  c o m b u s t i o n  t r e a t m e n t  o f  n u c l e a r  
u t i l i t y  l o w - l e v e l  w a s t e s  (LLW) and  h a z a r d o u s  s u b s t a n c e s .  

I n c i n e r a t o r  D o c u m e n t a t i o n  - T h i s  p r o g r a m  p r o v i d e s  f u n d i n g  t o  
c o m p l e t e  c o m p i l a t i o n  and  p u b l i c a t i o n  o f  d e s i g n  d r a w i n g s ,  
o p e r a t i n g  e x p e r i e n c e ,  p r o c e d u r e s  and  l imits,  and  s a f e t y  
a n a l y s i s  d a t a  f o r  CAI/TRU waste p r o j e c t .  T h i s  e f f o r t  i s  now 
a p p r o x i m a t e l y  60% complete. I n  a d d i t i o n ,  p r o g r a m  g u i d a n c e  
a s s i g n s  t o  Los Alamos t h e  r e s p o n s i b i l i t y  f o r  c o o r d i n a t i n g  
d o c u m e n t a t i o n  o f  r a d w a s t e  i n c i n e r a t o r s  d e v e l o p e d  a t  t h r e e  
o t h e r  DOE s i t e s  (Rocky F l a t s ,  Savannah  R i v e r ,  and  Mound 
L a b o r a t o r y ) .  H-7 h a s  t r a n s m i t t e d  a n  o u t l i n e  p r o v i d i n g  t h e  
s c o p e  o f  r e q u i r e d  d o c u m e n t a t i o n  t o  p r o j e c t  l e a d e r s  a t  each  
s i t e .  P r o g r e s s  w i l l  be  m o n i t o r e d  p e r i o d i c a l l y  t h r o u g h o u t  t h e  
y e a r ;  p u b l i c a t i o n  o f  a l l  r e p o r t s  i s  s c h e d u l e d  f o r  September 
1981.  

Commercial I n c i n e r a t o r  D e m o n s t r a t i o n  - T h i s  p r o g r a m  i s  
d i r e c t e d  t o  e x t e n d i n g  C A I  p r o c e s s i n g  c a p a b i l i t i e s  t o  i n c l u d e  
LLW g e n e r a t e d  by n u c l e a r  u t i l i t i e s .  T e c h n o l o g y  d e v e l o p m e n t  
t a s k s  i n c l u d e  c o m b u s t i o n  e x p e r i m e n t s  and  e q u i p m e n t  
m o d i f i c a t i o n s  t o  p e r m i t  t r e a t m e n t  o f  f i s s i o n  p r o d u c t  
c o n t a m i n a t e d  was tes ,  s p e n t  i o n  e x c h a n g e  r e s i n s ,  and  o r g a n i c  
l i q u i d s .  Also i n c l u d e d  i s  Los Alamos' s u p p o r t  o f  a 
D O E / i n d u s t r y  d e m o n s t r a t i o n  o f  t h e  C A I  p r o c e s s  a t  a n u c l e a r  
u t i l i t y  s i t e .  C u r r e n t  a c t i v i t i e s  i n c l u d e  t e c h n o l o g y  t r a n s f e r  

accommodate t h e  a b o v e - m e n t i o n e d  waste streams. D u r i n g  FY81, 
a s e r i e s  of d e v e l o p m e n t  t e s t s  w i l l  be c o n d u c t e d  a t  t h e  TDF t o  
f i x  r e m a i n i n g  C A I  d e s i g n  c o n f i g u r a t i o n s .  H-7 s t a f f  w i l l  
p r o v i d e  t e c h n i c a l  s u p p o r t  f o r  N R C  l i c e n s i n g  e f f o r t s ,  o n - s i t e  
t e s t s  a n d  d e m o n s t r a t i o n  r u n s  t h r o u g h o u t  FY82. 

H a z a r d o u s  W a s t e  R & D  - A l t h o u g h  t a s k s  w i t h i n  t h i s  ' p r o j e c t  
c o n t i n u e  t o  e v o l v e  and  b e  r e d e f i n e d ,  t h e  D O E / E V  t h r u s t  i s  t o  
e s t a b l i s h  Los Alamos a s  l e a d  l a b o r a t o r y  f o r  h a z a r d o u s  
chemical r e c o v e r y  a n d  d i s p o s a l  t e c h n o l o g y .  I m p e t u s  f o r  
f o r m u l a t i n g  t h i s  p r o j e c t  d e r i v e s  from t h e  r e c e n t  p r o m u l g a t i o n  
b y  EPA of h a z a r d o u s  waste management  r e g u l a t i o n s .  The 
s u b s t a n t i a l  DOE i n v e n t o r y  o f  r e g u l a t e d  s u b s t a n c e s ,  c o u p l e d  
w i t h  l i m i t e d  o p t i o n s  f o r  r e c o v e r y  o r  d i s p o s a l  o f  many 

i t o  a commercial n u c l e a r  e q u i p m e n t  v e n d o r ,  and  i m p l e m e n t i n g  
, c h a n g e s  t o  t h e  i n c i n e r a t o r  feed and  o f f - g a s  s y s t e m  t o  

I 
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c h e m i c a l  s p e c i e s ,  i d e n t i f i e d  t h e  n e e d  f o r  R&D d i r e c t e d  t o  
p r o v i d i n g  e f f e c t i v e  i n - h o u s e  t r e a t m e n t  p r o c e s s e s .  Los Alamos 
was s e l e c t e d  a s  l e a d  l a b o r a t o r y  f o r  t h i s  p r o g r a m  b a s e d  on  t h e  
d e m o n s t r a t e d  w a s t e  t r e a t m e n t  p e r f o r m a n c e  o f  t h e  C A I  p r o c e s s .  
E s t a b l i s h e d  e l e m e n t s  o f  t h e  FY81 p r o g r a m  i n c l u d e  i n c e r a t i o n  
t e s t s  t o  d e t e r m i n e  C A I  c a p a b i l i t i e s  t o  c o m p l e t e l y  o x i d i z e  
PCBs t o  n o n h a z a r d o u s  forms; f u n d i n g  of PCB r e c o v e r y  s t u d i e s  
a t  Oak R i d g e  N a t i o n a l  L a b o r a t o r y  ( O R N L ) ;  c o m p l e t i o n  o f  a 
n a t i o n w i d e  DOE h a z a r d o u s  w a s t e  i n v e n t o r y ;  and  s y s t e m s  
a n a l y s i s  r e l a t e d  t o  h a z a r d o u s  waste t r a n s p o r t  and  d i s p o s a l  
a l t e r n a t i v e s .  

TSTA O p e r a t i o n s  

F u n d i n g :  $45K - DOE/OFE 
S t a f f i n g :  .5 FTE 

T h i s  p r o g r a m  s u p p o r t s  c o n s t r u c t i o n  and  o p e r a t i o n  o f  t h e  
T r i t i u m  S y s t e m  Test Assembly  (TSTA) l o c a t e d  a t  TA-21, B l d g .  
155. S t a r t u p  i s  c u r r e n t l y  s c h e d u l e d  f o r  A p r i l  1982.  H e a l t h  
P h y s i c s  s u p p o r t  d u r i n g  t h e  p a s t  q u a r t e r  c e n t e r e d  on t e s t i n g  
a n d  i n s p e c t i o n  o f  new t r i t i u m  m o n i t o r i n g  i n s t r u m e n t s ,  h e l p i n g  
p r e p a r e  and  d e f e n d  t h e  s a f e t y  u p g r a d e  p r o g r a m  which  h a s  b e e n  
a p p r o v e d  i n - p a r t ,  and  s e l e c t i o n  o f  e q u i p m e n t  items f o r  t h e  
d e c o n t a m i n a t i o n  s t u d i e s  l a b o r a t o r y .  T h i s  p r o g r a m  i s  managed 
b y  Group CMB-3. 

I 

TSTA I n s t r u m e n t a t i o n  

F u n d i n g :  $87K - DOE/OFE , 

S t a f f i n g :  .7 FTE 

T h i s  p r o g r a m  s u p p o r t s  d e v e l o p m e n t  o f  t r i t i u m  m o n i t o r i n g  
i n s t r u m e n t s  t h a t  c a n  s e l e c t i v e l y  m o n i t o r  t r i t i u m  i n  t h e  
p r e s e n c e  o f  a c t i v i a t e d  a i r  and  d i f f e r e n t i a t e  b e t w e e n  t r i t i u m  
g a s  and  t r i t i u m  o x i d e  (water  v a p o r ) .  Tests on  a p r o t o t y p e  
i n s t r u m e n t  f o r  m e a s u r i n g  t r i t i u m  i n  a c t i v a t e d  a i r  were 
c o n d u c t e d  a t  Lawrence  L i v e r m o r e  N a t i o n a l  L a b o r a t o r y .  
C o n t a m i n a t i o n  and  s t a b i l i t y  p r o b l e m s  were e n c o u n t e r e d  and 
c o r r e c t i v e  work i s  c o n t i n u i n g .  Assembly  of a p r o t o t y p e  H T O  
m o n i t o r i n g  i n s t r u m e n t  was n e a r l y  c o m p l e t e d .  T h i s  p r o g r a m  i s  
a l s o  managed by  CMB-3. 
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D e f e n s e  TRU W a s t e  A s s a y  I n s t r u m e n t a t i o n  Deve lopmen t  

F u n d i n g :  $320K - DOE ( t o t a l  f u n d i n g  $goOK) 
S t a f f i n g :  1 . 5  FTE 

T h i s  p r o g r a m  i s  managed by H-1 and  s u p p o r t s  t r a n s u r a n i c  w a s t e  
a s s a y  d e v e l o p m e n t  i n  L a b o r a t o r y  D i v i s i o n s  H and  Q and a l s o  a t  
EG&G S a n t a  B a r b a r a .  Pas t  q u a r t e r  e f f o r t s  were 
a d m i n i s t r a t i v e .  C o n t r i b u t i n g  t o  t h e  FY81 p r o g r a m  w i l l  be 
Q-1, 4 - 2 ,  Q-DO, H-1, and  t o  a v e r y  m i n o r  e x t e n t ,  P-14. 

/ 

i 
/ E  

Gas S c i n t i l l a t i o n  P r o p b r t i o n a l  C o u n t e r  

F u n d i n g :  $150K - DOE/EV 
S t a f f i n g :  1 FTE 

T h i s  p r o g r a m  s u p p o r t s  d e v e l o p m e n t  o f  g a s  s c i n t i l l a t i o n  
p r o p o r t i o n a l  c o u n t e r s  f o r  l o w - l e v e l  p l u t o n i u m  p h o t o n  a s s a y  
f o r  i n - v i v o  c o u n t i n g  a p p l i c a t i o n s .  A l l  o f  t h e  m e c h a n i c a l  
p i e c e s  f o r  t h e s e  d e t e c t o r s  a r e  f i n i s h e d ,  w i t h  f i n a l  a s s e m b l y  
e x p e c t e d  e a r l y  n e x t  q u a r t e r .  

N u c l e a r  M a t e r i a l s  P r o d u c t i o n  S a f e t y  A s s e s s m e n t  

F u n d i n g :  $180K - DOE/EV 
S t a f f i n g :  1 .75  FTE 

T h i s  p r o g r a m  p r o v i d e s  t e c h n i c a l  s u p p o r t  f o r  p e r f o r m i n g  s a f e t y  
a s s e s s m e n t s  f o r  new a n d / o r  m o d i f i e d  DOE f a c i l i t i e s .  N X - 8  
m a n a g e s  t h e  p rogram.  A r e d r a f t  o f  H-1 s a f e t y  a s s e s s m e n t  o f  
t h e  ORNL C o n s o l i d a t e d  E d i s o n  U r a n i u m  S o l i d i f i c a t i o n  Program 
was d o n e  i n  o r d e r  t o  c o n f o r m  t o  a f o r m a t  c h a n g e  i n i t i a t e d  by 
WX-8. H e a l t h  p h y s i c s  i n p u t  i n c l u d e s  r a d i a t i o n  m o n i t o r i n g ,  
v e n t i l a t i o n  s y s t e m s ,  and  a c c i d e n t  a n a l y s i s .  T h e  e n t i r e  f i n a l  
L a b o r a t o r y  d r a f t  was r e v i e w e d  by  H e a l t h  P h y s i c s  f o r  s u b m i t t a l  
t o  DOE. 

I 

W a s t e  Management A s s a y  I n s t r u m e n t a t i o n  Deve lopmen t  A p p l i e d  t o  
T h e  PNL E l e c t r o p o l i s h i n g  F a c i l i t y  

F u n d i n g :  $99K - DOE 
S t a f f i n g :  1 .6  FTE 

Work t h i s  q u a r t e r  c e n t e r e d  on  a d d i t i o n a l  c a l i b r a t i o n s  f o r  t h e  
l a r g e  a r e a  n e u t r o n  d e t e c t i o n  b a n k s  s en t  e a r l i e r  t o  P a c i f i c  
N o r t h w e s t  L a b o r a t o r y  ( P N L ) .  O n - s i t e  s u p p o r t  was p r o v i d e d  
t h i s  p a s t  q u a r t e r .  Work c o n t i n u e d  on  t h e  MEGAS s y s t e m  which  
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i s  n e a r l y  r e a d y  f o r  s h i p m e n t  t o  PNL. I n s t a l l a t i o n  i s  
e x p e c t e d  i n  t h e  n e x t  q u a r t e r .  

Off -s i te  R a d i o l o g i c a l  E x p o s u r e  Review 

F u n d i n g :  $240K - DOE/NVOO 
S t a f f i n g :  3 FTE 

Most of t h i s  q u a r t e r  h a s  b e e n  d e v o t e d  t o  t h e  c o n s o l i d a t i o n  o f  
t h e  s o u r c e  term h a n d l i n g  codes. T h i s  h a s  i n c l u d e d ,  b u t  n o t  
b e e n  l i m i t e d  t o ,  codes t o  h a n d l e  a c t i v a t i o n  p r o d u c t s ,  f i s s i o n  
p r o d u c t s ,  a n d  v a r i o u s  c o m b i n a t i o n s  o f  b o t h .  C o n s i d e r a b l e  
e f f o r t  h a s  b e e n  e x p e n d e d  t o  m a i n t a i n  c o n s i s t e n c y  b e t w e e n  t h e  
s o u r c e  term we a r e  u s i n g  and  t h e  LLNL v e r s i o n .  P r e p a r a t i o n s  
t ook  p l a c e  f o r  t h e  f i r s t  m e e t i n g  of t h e  Dose A s s e s s m e n t  
A d v i s o r y  Group.  The m e e t i n g  w e n t  v e r y  wel l  and  o u r  i n p u t  t o  
t h e  e f f o r t  was well  r e c e i v e d .  

R e p l a c e m e n t  P r o d u c t i o n  R e a c t o r  S a f e t y / E n v i r o n m e n t a l  A s s e s s m e n t  

F u n d i n g :  $25K - DOE 
S t a f f i n g :  0 .3  FTE 

A new p r o j e c t  u n d e r  t h e  d i r e c t i o n  o f  Q-DO/Reactor  S a f e t y  
b e g a n  t o . e v a l u a t e  s e v e n  r e a c t o r  c o n c e p t s  p r o p o s e d  f o r  t h e  
R e p l a c e m e n t  P r o d u c t i o n  R e a c t o r .  S p e c i f i c  a r e a s  o f  work were 
r e v i e w e d  of a l l  c o n c e p t s  f o r  a c c e p t a b i l i t y  u n d e r  s e v e r a l  
c r i t e r i a  d o c u m e n t s .  Where s a f e t y  i n f o r m a t i o n  s u p p l i e d  by t h e  
c o n c e p t  s p o n s o r  was i n a d e q u a t e ,  o t h e r  s u p p o r t i n g  i n f o r m a t i o n  
was s o u g h t .  A summary r e p o r t  was c o m p i l e d  and p r o v i d e d  t o  
t h e  c o n c e p t  c o o r d i n a t o r s  on December 2 4 ,  1980,  a s  r e q u e s t e d .  

I n s t i t u t i o n a l  S u p p o r t i n g  R e s e a r c h  f o r  a P o r t a b l e  
B a t t e r y - O p e r a t e d  Computer  

I 

F u n d i n g :  $70K - LANL 
S t a f f i n g :  1 FTE 

Work h a s  begun on  a p o r t a b l e  computer  s y s t e m .  Based on o u r  
e a r l i e r  m u l t i c h a n n e l  a n a l y z e r  d e v e l o p m e n t  p r o g r a m ,  t h i s  
s y s t e m  would  p r o v i d e  a l l  t h e  c o m p u t i n g  power n e e d e d  f o r  
complete f i e l d  gamma-ray s p e c t r o m e t r y ,  i n c l u d i n g  p e a k  
s t r i p p i n g  and  i s o t o p e  i d e n t i f i c a t i o n .  The u n i t  a l s o  w o u l d  
p r o v i d e  a n  extremely p o w e r f u l  "number  c r u n c h e r "  f o r  f i e l d  
a p p l i c a t i o n s  s u c h  a s  f o u n d  i n  e m e r g e n c y  r e s p o n s e  s i t u a t i o n s  
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and would p r o v i d e  n e e d e d  s u p p o r t  f o r  f i e l d  I n h e r e n t  R a d i a t i o n  
m e a s u r e m e n t s .  The c o m p u t e r ,  w h i c h  would  b e  c o m p a t i b l e  w i t h  
a n y  s t a n d a r d  l a b  c o m p u t e r ,  would f i t  i n  an  a t t a c h e  c a s e  and 
b e  b a t t e r y  o p e r a t e d .  

DPW D e c o n t a m i n a t i o n  

F u n d i n g :  $183K - DOE 
S t a f f i n g :  6 FTE 

D e c o n t a m i n a t i o n  work a t  DP West S i t e  d u r i n g  t h i s  p e r i o d  was 
s l o w e d  b y  t h e  Zia  s t r i k e .  Work c o n t i n u e d  i n  t h e  s o u t h  end  o f  
B ldg .  2 w i t h  most of o u r  e f f o r t  d e v o t e d  t o  f i n a l  s u r v e y s  and 
d o c u m e n t a t i o n  of f i n a l  c o n d i t i o n s .  

R e s p i r a t o r  S t u d i e s  

F u n d i n g :  $110K - DOE/DOES , 

S t a f f i n g :  1 .8  FTE 

A r r a n g e m e n t s  were made t o  e v a l u a t e  s e v e r a l  c o m m e r c i a l l y  
a v a i l a b l e  s u p p l i e d - a i r  s u i t s .  T h e s e  t e s t s  w i l l  p e r m i t  DOE 
f a c i l i t i e s  t o  a v o i d  t h e  c o s t s  and  u n c e r t a i n t i e s  a s s o c i a t e d  
w i t h  u s i n g  u n a p p r o v e d  one -o f -a -k ind  d e v i c e s  and p r o v i d e  more 
r e l i a b l e  p e r s o n a l  p r o t e c t i v e  e q u i p m e n t  f o r  t h e i r  e m p l o y e e s .  

I n d u s t r i a l  H y g i e n e  T a s k  F o r c e  

F u n d i n g :  $190K - DOE/DOES 
S t a f f i n g :  2.4 FTE 

The  E n v i r o n m e n t a l  I m p a c t  S t a t e m e n t s  f o r  SRC-I and  SRC-I1 were 
c r i t i c a l l y  r e v i e w e d ,  and  a f i n a l  o u t l i n e  o f  t h e  i n d u s t r i a l  
h y g i e n e  work p r a c t i c e s  f o r  SRC-I1 was p r e p a r e d .  T e c h n i c a l  
s u p p o r t  was p r o v i d e d  f o r  t h e  B o n n e v i l l e  Power A u t h o r i t y  and 
CAN-DO g a s i f i e r  i n d u s t r i a l  h y g i e n e  p r o g r a m s .  

~ 

O i l  S h a l e  W o r k e r s  H e a l t h  S t u d i e s  

F u n d i n g :  $200K - DOE/OHER 
S t a f f i n g :  2.1 FTE 

F i e l d  s t u d i e s  i n c l u d e  a n a l y s i s  of  w o r k p l a c e  a i r  s a m p l e s  
o b t a i n e d  a t  t h e  Rio B l a n c o  O i l  S h a l e  f a c i l i t y  d u r i n g  t h e  b u r n  
o f  r e t o r t  z e r o  wh ich  showed h y d r o c a r b o n  c o n c e n t r a t i o n s  
s l i g h t l y  h i g h e r  t h a n  d u r i n g  p r e - b u r n  s a m p l i n g ,  b u t  w e l l  be low 
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TLV v a l u e s .  A f i e l d  s a m p l i n g  p r o g r a m  was c o m p l e t e d  a t  t h e  
G e o k i n e t i c s  i n - s i t u  r e t o r t  w h i c h  was r e c e n t l y  i g n i t e d .  
Sample  a n a l y s e s  a r e  i n  p r o g r e s s .  Fol low-up s a m p l i n g  d u r i n g  
t h e  course of  t h i s  b u r n  i s  p l a n n e d .  

I n h a l a t i o n  T o x i c o l o g y  
I 

F u n d i n g :  $ 2 8 3  - DOE/.DOES 
S t a f f i n g :  3.8 FTE . 

C o n s i s t s  o f  two p r o g r a m s  t h a t  p r o v i d e  c o n t i n u i n g  s u p p o r t  f o r  
i n h a l a t i o n  s t u d i e s  t o  . e v a l u a t e  t h e  t o x i c o l o g y  of  d i f f e r e n t  
t y p e s  of s h a l e s  and  s e l e c t e d  t r a n s u r a n i c  m a t e r i a l s .  B e c a u s e  
of t h e i r  i m p o r t a n c e ,  s i l i c a  a e r o s o l s  h a v e  a l s o  b e e n  d e v e l o p e d  
and a n i m a l s  a r e  b e i n g  e x p o s e d  t o  t h i s  m a t e r i a l .  

R e susDenS  i o n  

F u n d i n g :  $50K - DOE/DOES 
S t a f f i n g :  .6 FTE 

I n s t r u m e n t a t i o n  f o r  m o n i t o r i n g  wind t u n n e l  s t u d i e s  i s  b e i n g  
m o d i f i e d  w i t h  t h e  c a l i b r a t i o n  o f  a 1 0 - s t a g e  a u t o m a t i c  r e a d o u t  
i m p a c t o r .  T h i s  w i l l  p r o v i d e  more d e t a i l e d  i n f o r m a t i o n  a b o u t  
a e r o s o l  v e r t i c a l  f l u x  d u r i n g  wind t u n n e l  t e s t s .  

R e s p i r a t o r  P r o t e c t i o n  S t u d i e s  

F u n d i n g :  $237K - N R C  
S t a f f i n g :  2 . 7  FTE 

Handbook s u p p l e m e n t s  t o  two N u c l e a r  R e g u l a t o r y  Commission 
( N R C )  r e s p i r a t o r  t r a i n i n g  v i d e o  t a p e s  were c o m p l e t e d  and 
f o r w a r d e d  t o  N R C ,  a n d  p a r t i a l  f i l m i n g  of  a n  a d d i t i o n a l  v i d e o  
t a p e  was a c c o m p l i s h e d  a t  LLNL. 

A p p l i e d  R e s p i r a t o r  R e s e a r c h  

F u n d i n g :  $148K - N R C  
S t a f f i n g :  2 . 1  FTE 

Aerosol tests were c o m p l e t e d  a s  p a r t  o f  t h e  e f f o r t  t o  d e v e l o p  
a r e p l a c e m e n t  f o r  D O P  w h i c h  h a s  b e e n  i d e n t i f i e d  a s  a n  a n i m a l  
c a r c i n o g e n .  T h i s  m a t e r i a l  i s  a c r i t i c a l  p a r t  of t h e  
L a b o r a t o r y ' s  r e s p i r a t o r  and  HEPA f i l t e r  t e s t  p r o g r a m s .  



RESEARCH AND DEVELOPMENT 

R e s p i r a t o r  S o r b e n t s  f o r  I o d i n e  

F u n d i n g :  $136K - N R C  
S t a f f i n g :  2 FTE 

Tes ts  were c o n d u c t e d  e v a l u a t i n g  t h e  e f f e c t s  of t e m p e r a t u r e  
and h u m i d i t y  o n  t h e  p r o t e c t i o n  p r o v i d e d  a g a i n s t  m e t h y l  
i o d i d e ,  w h i c h  shows t h a t  i n c r e a s i n g  h u m i d i t y  and d e c r e a s i n g  
t e m p e r a t u r e  r e d u c e  s o r b e n t  e f f i c i e n c y .  

F i b r o u s  Aerosols 

F u n d i n g :  $451K - TIMA 
S t a f f i n g :  2.6 FTE 

F o l l o w i n g  m e e t i n g s  w i t h  T h e r m a l  I n s u l a t i o n  M a n u f a c t u r e r ' s  
A s s o c i a t i o n  ( T I M A ) ,  a d e c i s i o n  was made r e g a r d i n g  t h e  h o u s e  
i n s u l a t i o n  a e r o s o l  t o  b e  u s e d  i n  t h e  n e x t  p h a s e  o f  t h i s  s t u d y  
which w i l l  s t a r t  i n  e a r l y  C Y 8 1 .  TIMA was b r i e f e d  o n  t h e  n e e d  
t o  e x t e n d  t h e  p r o g r a m  f o r  two a d d i t i o n a l  y e a r s ,  and  w i l l  
r e s p o n d  t o  o u r  r e q u e s t  i n  e a r l y  C Y 8 1 .  E x p o s u r e s  t o  
m i c r o f i b e r s  and  a s b e s t o s  a r e  c o n t i n u i n g ,  w i t h  l o n g e v i t y  o f  
t h e  a n i m a l s  e x p o s e d  b e i n g  l o n g e r  t h a n  i n i t i a l l y  expec ted .  

I 
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C r i t i c a l i t y  S a f e t y  O f f i c e r ,  r e c e i v e d  a s p e c i a l  achievement 
award from t h e  American Nuclear S o c i e t y .  

John Umbarger, H - 1  A s s o c i a t e  Group Leader ,  was asked by t h e  
Nat iona l  Council  on Radia t ion  P r o t e c t i o n  and -Measurements 
t o  serve on a s p e c i a l  committee concerned w i t h  t h e  
accuracy  and q u a l i t y  a s s u r a n c e  i n  r a d i a t i o n  p r o t e c t i o n  
measurements.  

C h a r l i e  S t e e n ,  H-8 c o n s u l t i n g  a r c h a e o l o g i s t ,  conducted an 
i n t e r e s t i n g  t o u r  of  t h e  a r c h a e o l o g i c a l  s i t e  a t  P H E R M E X  t o  
a l a r g e  t u r n o u t  o f  i n t e r e s t e d  people .  
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c ..>

Aerial view looking west toward the Jemez Mountains across the Pajarito Plateau, which is cut
into numerous narrow mesas by southeast-trending canyons. The Los Alamos townsite is in
the center of the photo, the main LASL technical area (TA-3) is in the upper left, and the airport
is at left center.
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minute

milliliter ( 10–3 liters)

millimeter ( 10–3 meters)

milliroentgen (10-~ roentgen)

millirem ( 10–3 rem)

milliSiemens/meter ( 1 mS/m = 10 ~mho/cm)

million gallons per day

megaton ( 106 tons)

microcurie ( 10–6 curies)

microgram ( 10–6 grams)

micrometer (10–6 meters)

nanocurie ( 10–9 curies)

nanogram ( 10–9 grams)

picocurie ( 10– *2 curies)

picogram ( 10–12 grams)

parts per billion (1 in 1000000 000)

parts per million (1 in 1000 000)

62.5 x 106 MeV/g (unit of absorbed dose)
roentgen equivalent man (unit of dose equivalence)

roentgen
second

year
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alpha particle

beta particle

CG (Concentration Guide)

Curie

gamma radiation

person-rem

GLOSSARY

A charged particle

nucleus) composed

(identical to the helium

of two protons and two

neutrons that is emitted during decay of certain

radioactive atoms. Alpha particles are stopped by

several centimeters of air or a sheet of paper.

A charged particle (identical to the electron) that

is emitted during decay of certain radioactive

atoms. Most beta particles are stopped by 0.6 cm

of aluminum or less.

The concentration of radioactivity in air or water

that is determined to result in whole body or organ

doses equal to ERDA’s Radiation Protection

Standards for external and internal exposures if

the air is continuously inhaled or the water is the

sole source of liquid nourishment throughout the

year.

A special unit of radioactivity. One curie equals

3.70 X 10’0 nuclear transformations per second (ab-

breviated Ci).

Short-wavelength electromagnetic radiation of

nuclear origin which has nd mass or charge.

Because of its short wavelength, gamma radiation

can cause ionization. Other electromagnetic radia-

tion (microwaves, visible light, radio waves, etc.)

have longer wavelengths (lower energy) and cannot

cause ionization.

gross alpha The total amount of measured alpha activity.

gross beta The total amount of measured beta activity.

MCL (Maximum Contaminant Level) Maximum permissible level of a contaminant in

water specified by the EPA that is delivered to the

free flowing outlet of the ultimate user of a public

water system (see Appendix A and Table A-III).

The sum of radiation exposures received by a pop-

ulation. For example, two persons each with a 0.5

rem exposure have received one person-rem. Also, 500

people each with an exposure of 0.002 rem have

received one person-rem.
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rem

roentgen

The unit of radiation dose equivalence which takes

into account difference effects on humans of

various kinds of ionizing radiation and permits

them to be expressed on a common basis.

A unit of radiation exposure that expresses exposure in

terms of the amount of ionization produced by x-rays

in a volume of air. One roentgen (R) is 2.58 x 10-4

coulombs/kg air.

RPS (Radiation Protection Standard) Standards for external and internal exposure to

radioactivity as defined in ERDA Manual Chapter

0524 (see Appendix A and Table A-II in this

report).

total uranium

tuff

Uranium having the isotopic content of uranium in

nature (99.27’%. ‘W, 0.72% 2S5U, 0.()()57Y0 *s’U).

Rock of compacted volcanic ash and dust.
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ENVIRONMENTAL SURVEILLANCE

by

AT LOS ALAMOS DURING 1980

Environmental Surveillance Group

ABSTRACT

This report documents the environmental surveillance program conducted by the Los

Alamos National Laborato~ during 1980. Routine monitoring for radiation and

radioactive or chemical substances is conducted on the Laboratory site and in the sur-

rounding region to determine compliance with appropriate standards and permit early

identification of possible undesirable trends. Results and interpretation of the data for

1980 on penetrating radiation, chemical and radiochemical quality of ambient air, sur-

face and ground water, municipal water supply, soils and sediments, food, and airborne

and liquid etlluents are included. Comparisons with appropriate standards and regula-

tions or with background levels from natural or other non-Laboratory sources provide a

basis for concluding that environmental effects attributable to Laboratory operations

are minor and cannot be considered likely to result in any hazard to the population of

the area. Results of several special studies describe some unique environmental condi-

tions in the Laboratory environs.

——— — —

1. ENVIRONMENTAL MONITORING SUMMARY

Los Alamos National Laboratory policy emphasizes

protection of the general public and environment from

any harm that could arise from Laboratory activities and

mitigation of environmental impacts to the greatest

degree practicable. In keeping with this policy and

Department of Energy (DOE) requirements to assess

and document possible influences of operations on the

environment, this report provides data and interpretation

of environmental conditions in the vicinity of the

Laboratory during 1980.

A. Monitoring Operations

Routine monitoring for radiation, radioactive

materials, and chemical substances is conducted on the

Laboratory site and in the surrounding region to docu-

ment compliance with appropriate standards, identify

possible undesirable trends, provide information for the

public, and contribute to general environmental

knowledge. This monitoring in the environment is a

backup to data on specific effluent releases, such as those

from radioactive waste treatment plants and various

stacks at nuclear research facilities.

Monitoring and sampling locations for various types

of measurements are organized into three main groups.

Regional stations are located within the five counties sur-

rounding Los Alamos County (see Fig. 1) at distances up

to 80 km (50 mi) from the Laboratory. They provide a

basis for determining natural conditions beyond the

range for potential influence of Laboratory operations.

Perimeter stations are located primarily within about 4

km (2.5 mi) of the Laboratory boundary (see Fig. 1) and

emphasize locations in the adjacent residential and com-

munity areas. They document conditions in areas

regularly occupied by the general public and likely to be

1
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Fig. 1.

Regional location of Los A lames.

influenced by Laboratory operations. Onsite stations are Laboratory site where the public has limited access (for
within the Laboratory boundary and most are in areas example, commuters on cross-site roads or near some
accessible only to employees during nominal working boundaries). The number of stations in each group is
hours. Their data are useful for continuity of interpreta- shown in Table I.
tion and for documentation of conditions in parts of the

2



I
I
I
I
I
I
I
I
I
I
I
I
I
1
I
I
I
I
I

TABLE I

NUMBER OF SAMPLING LOCATIONS

Number of Sampling Stations

Type of
in Group

Monitoring Regional Perimeter Onsite

External Radiation 3 12 41

Air 3 11 11

Surface and Ground Watera 6 36 36

Soils and Sediments 15 27 51

Foodstuffs 8 7 9

aAn additional 24 stations for the water supply and 20 special stations related to the Fenton Hill Geother-

mal Program were also sampled.

The types of routine monitoring conducted at these

stations include measurements of radiation and collec-

tion of samples of air particulate, water, soils, and

foodstuffs for subsequent analysis. External penetrating

radiation (the x and gamma ray contributions from

natural, cosmic, and terrestrial sources, plus any

Laboratory contributions) was measured at 56 locations

by thermoluminescent dosirneters. Airborne radioactivity

samples were accumulated during monthly intervals by

continuously operating samplers at 25 locations. Surface

and groundwater samples were collected periodically at

122 locations: 78 of which are indicated in Table I, 24

for the DOE water supply wells and distribution system,

and 20 related to the Hot Dry Rock Geothermal Project

at Fenton Hill.

Samples of foodstuffs, principally vegetables, fruit,

and fish, were collected at 24 locations. Soil and sedi-

ment samples were collected periodically from 93 loca-

tions. Additional samples were collected at various times

and locations to gain information about particular

events, such as for major runoff events in intermittent

streams, nonroutine releases, or special studies. During

1980, more than 16800 analyses for chemical and

radiochemical constituents were performed on these en-

vironmental samples, Resulting data were used for com-

parison with standards and natural background, dose

calculations, and other interpretations.

B. Summary of 1980 Results

The large number of samples and wide range of pur-

poses for which they are collected makes a brief sum-

mary difficult without leading to possible misinterpreta-

tion. Consequently, this summary presents an overview

of monitoring results with selected highlights, emphasiz-

ing comparisons with standards or other bases for in-

dicating significance. Full details of the results, their con-

texts, and interpretive methodology are explained in the

body of the report and appendixes.

1. Penetrating Radiation

Levels of penetrating radiation, including x and

gamma rays from cosmic, terrestrial, and man-made

sources in the Los Alamos area, are monitored with ther-

moluminescent dosimeters (TLDs) at 56 locations

divided into regional, perimeter, and onsite groups. No

measurements at regional or perimeter locations in the

environmental network for any calendar quarter showed

any statistically distinguishable increase in radiation

levels that could be attributed to Laboratory operations

(see Table II). Apparent differences between the regional

and perimeter groups are attributable to differences in

the natural radioactivity content of geologic formations.

3



TABLE II

EXTERNAL PENETRATING RADIATION

DURING 1980

Dose (mrem)

Group Minimum Maximum Average

Regional 90 99 96
Perimeter 108 149 124
Onsite 118 303 161

Quarterly measurements at the 17 onsite stations in the

routine environmental network were expectably above

background levels, reflecting ongoing research activities

at the Laboratory. Twenty-four of the 41 onsite TLD

stations are specially located to monitor radioactivity

from the LOS Alamos Meson Physics Facility (LAMPF).

2. Radioactivity in Air and Water’

Measurements of radioactivity in air and water are

compared to standards, known as Concentration Guides

(CGS) that are applicable to all federal agencies (see Ap-

pendix A). CGS are concentrations of radioactivity in air

breathed continuously or water constituting all that is in-

gested during a year that are determined to result in

whole body or organ doses equal to the Radiation

Protection Standards [standards for exernal or internal

exposure to radioactivity (see Appendix A)]. The 1980

results for the principal isotopes (including amounts pre-

sent from worldwide fallout) potentially influenced by

Laboratory operations are shown in Table III as ranges

of percentages of the CGS. The values shown represent a

statistical range (from two standard deviations below to

two standard deviations above the mean) that encom-

passes 90-95?A0of the individual results. All comparisons

in Table HI are with CGS applicable to individuals in the

general public, even though many onsite locations are

not accessible to the public.

During 1980, atmospheric concentrations of gross

alpha, gross beta, americium, plutonium, and uranium

were measured at onsite, perimeter, and regional sampi-

ing locations. For all analyses except gross beta and

uranium, the regional annual means were slightly lower

than the perimeter and onsite group means. This in-

dicates Laboratory contributions to concentrations of

these radionuclides were greater than local variability in

background levels. Tritiated water vapor concentrations

at four stations were four to seven times higher than

regional background levels, and are attributable to

Laboratory operations. The data in Table 111 show that

tritium (3H), plutonium (239Pu), and uranium (U) at-

mospheric concentrations were small fractions of their

TABLE III

RADIONUCLIDE CONCENTRATIONS IN AIR AND WATER

AS PERCENTAGES OF CONCENTRATION GUIDES

% CG’

Regional Perimeter Onsite

Air

3H (as HTO) 0.001-0.007 0.003-0.007 0.0064).0 1
239pu 0.0003-0.003 0.00-0.03 0.003-0.02
u 0.0004 -O.0009 0.0004-0.0007 0.0004-0.0007

Water

3H (as HTO) 0.1-0.2 0.00-0.05 0.00-0.06
239pu 0.0000-O.0002 0.0000-0.0002 0.0000-0.0001
137c~ 0.0-0.4 0.0-0.4 0,0-0.4

—————————

aValues in table are (~ — 2 s) to (; + 2 s) as 0/6 CG.
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respective CGS. Results from only 1 of 100 23*Pu sam-
241Am s~mples were abovetheir reSpec-ples and 2 of 44

tive analytical detection limits and were not included in

Table III.

Atmospheric gross alpha and beta analyses serve as

crude indicators of overall radioactivity levels. The

highest gross alpha and beta concentrations were 17940

and 0.05 ‘Yo,respectively, of the most relevant CGS.

On October 16, 1980, the People’s Republic of China

tested a nuclear device in the atmosphere that injected

fission products into the troposphere and stratosphere

over the mid-latitudes of the northern hemisphere. This

resulted in elevated levels of fresh fission products for a

time.

Surface and ground waters are monitored to provide

routine surveillance of potential dispersion of

radionuclides from Laboratory operations. Results of

analyses are compared to CGS (see Table III) as an in-

dication of the low concentrations of radionuclides in the

environment. Other radioactivities measured but not

listed in this table are Zjgpu (most analyses were at or

below analytical detection limits), gross alpha and beta

(used only as gross indicators of radioactivity), and

uranium (concentrations low and generally in-

distinguishable from levels naturally in the environment).

Results of the 1980 radiochemical quality analyses of

water from regional, perimeter, water supply, and onsite

noneffluent release areas indicate no significant effect

from effluent releases from the Laboratory. Waters in the

onsite liquid effluent release areas contain measurably

higher concentrations of radioactivity, but at levels that

are still small fractions of C Gs. These onsite waters are

not a source of industrial, agricultural, or municipal

water supplies.

The water supply met all applicable U.S. Environmen-

tal Protection Agency and New Mexico Environmental

Improvement Division chemical quality and radioac-

tivity standards. Integrity of geological formations

protecting the deep groundwater aquifer was confirmed

by lack of any measurements indicative of nonnatural

radioactivity or chemical contamination in municipal

water supply sources.

3. Radioactivity in Other Media

Measurements of radioactivity in samples of soils,

sediments, and a variety of foodstuffs are made to

provide information on less direct natural mechanisms

that could result in exposures to people. Estimated doses

potentially resulting from these mechanisms, or

pathways, such as wind resuspension of dust and incor-

poration into food chains, are summarized in the next

section and compared to Radiation Protection Standards

as an interpretation of their significance.

Measurements of radioactivity in soils and sediments

are also useful for monitoring and understanding

hydrologic transport of some radioactivity that occurs in

intermittent stream channels in and adjacent to the

Laboratory site and is from past and current liquid waste

disposal operations. Pueblo, Los Alamos, and Mortan-

dad Canyons all have concentrations of radioactivity on

sediments at levels higher than those attributable to

worldwide fallout. Some radioactivity on sediments in

Pueblo Canyon (from pre- 1964 effluent disposal) and

upper Los Alamos Canyon (from 1952 to current treated

eflluent disposal) has been transported during runoff

events to the Rio Grande. Theoretical estimates, con-

firmed by measurements, show the incremental effect on

Rio Grande sediments is small in comparison with levels

of activity on soils and sediments attributable to

worldwide fallout and to variability in such measure-

ments. No radioactivity on sediments has been transpor-

ted past the Laboratory boundary in Mortandad Can-

yon. Measurements of above-background but low level

radioactivity on soils from a few locations indicate

probable deposition of some airborne emissions from

Laboratory facilities. Most such locations are near

facilities known to have had higher emission rates in the

past, especially prior to 1974.

Fruit, vegetable, fish, and honey samples analyzed in

1980 show no increments of radioactivity distinguishable

from that attributable to natural sources or worldwide

fallout at any offsite location. At onsite locations near

facilities emitting tritium, some elevated levels of tritiated

water were found in fruit and in honey from an ex-

perimental hive.

4. Radiation Doses

Individual whole-body radiation doses to members of

the public attributable to Laboratory operations are

compared to applicable Radiation Protection Standards

(RPSS) in Table IV. Radiation doses for various

mechanisms of exposure are expressed as a percentage of

the 500 mrem/yr RPS. This RPS is only for doses from

exposures above natural background and medical ex-

posures. Doses presented here are those calculated to be

possible doses to individuals under realistic conditions of

exposure and do not include some of the maximum

5



TABLE IV

COMPARISON OF INDIVIDUAL WHOLE BODY RADIATION

DOSES WITH RADIATION PROTECTION STANDARDS

(Values are percent of RPS. For Individual in Public: 500 mrem/yr)

Calculated Doses Attributable to

Laboratory Operations From:

Direct external radiation

Airborne radioactivity

Food pathways

hypothetical exposures discussed in the body of this

report that have minimal likelihood of occurring.

Another perspective is provided by comparing these

estimated doses with the estimated whole body dose at-

tributable to worldwide fallout (from inhalation, inges-

tion of food, and external radiation) in the United States,

which is about 0.970 of the RPS.

The estimated maximum regional doses shown in

Table IV for direct external radiation and airborne

radioactivity are both based on exposure to theoretically

calculated concentrations of emissions from the LAM PF

and Omega West research reactor. The maximum es-

timated regional dose based on a food pathway assumes

consumption of liver from a steer that grazed in Los

Alamos Canyon and drank water containing some

radioactivity on suspended sediments during a long

spring runoff.

Estimated perimeter doses from direct external radia-

tion and airborne radioactivity occur at a commercial es-

tablishment near the boundary north of the LAM PF and

are attributable to its operation. The perimeter food

pathway is based on consumption of honey from an ex-

perimental hive located onsite but near the Laboratory

boundary.

The onsite external radiation dose is that estimated for

a commuter regularly traveling past a Laboratory

facility on one of the DOE roads normally open to public

travel. The onsite airborne pathway was calculated for a

half-day visit to the science museum-personnel building

area. The onsite food pathway could occur from con-

sumption of venison from a deer frequenting a canyon

where treated liquid effluents are discharged.

% RPS

Regional Perimeter Onsite

<0.001 <0,001 0.2
<0.001 0.7 <0.001
<0.001 0.004 0.8

5. Interpretation of Significance

To provide a perspective for comparing the

significance of radiation exposures, estimates of the add-

ed risk of cancer were calculated. The increases in risk

estimated for average individual exposures to ionizing

radiation from 1980 Laboratory operations are presen-

ted in Table V, along with estimated incremental risks

from natural and diagnostic medical radiation.

The maximum potential Laboratory contribution to

the cancer risk is extremely small when compared to

overall cancer risks. Further perspective is gained by

noting the overall United States lifetime risk of con-

tracting some form of cancer from all causes is 1 chance

in 4. The lifetime risk of cancer mortality is 1 chance in

5.

The factors for risk estimation are those given by the

International Commission on Radiological Protection

(IC RP) based on observed radiation damage at high

doses and linearly extrapolated to effects at low doses

and dose rates (that is, the injury is assumed to be direc-

tly proportional to dose). The ICRP warns that these

radiation risk estimates should be used only with great

caution because the factors may overestimate actual risk.

The National Council on Radiation Protection and

Measurements (NC RP) has also taken the ofllcial posi-

tion that linear extrapolation methods “have such a high

probability of overestimating the actual risk as to be of

only marginal value. if any, for purposes of realistic risk-

benetit evaluation.” Thus. one must keep in mind that the

radiation risks are likely to be less than stated in Table V.

6
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TABLE V

ADDED INDIVIDUAL LIFETIME CANCER MORTALITY RISKS

ATTRIBUTABLE TO 1980 RADIATION EXPOSURE

Exposure Source

Added Risk (Chance)

of Cancer Mortality

Dose (mrem)

Used in Risk Estimate

Average Exposure from Laboratory Operations

Los Alamos Townsite

White Rock Area

Natural Radiation

Cosmic and Terrestrial

Los Alamos Townsite

White Rock Area

Self Irradiation

Medical x-rays (Diagnostic Procedures)

Average Whole Body Exposure

—— —______

1 in 7000000

1 in 70000000

1 in 97000

1 in 105000
1 in 420000

1 in 97000

1.42

0.14

lo3a
g=ja

24

103

aBased on measured dose rates with reductions made for structural and self-shielding.

6. Other Monitoring Results

Airborne radioactive emissions were monitored as

released from 89 points at the Laboratory and were

typical of releases during the past several years. The

greatest increase in radioactivity released during 1980

was a 23V0 (26 800 Ci more) increase in emissions of

short-lived (20 min half-life or lower) activation products

(“C, ‘3N, ‘SO) at the LAMPF. Plutonium, uranium,

iodine, thorium, tritium, and phosphorus emissions were

all lower than last year, while released quantities of

americium, mixed fission products, argon, and beryllium

were all higher. Liquid effluents from two radioactive

waste treatment plants and one sanitary sewage lagoon

contained some radioactivity, all at levels well within

CGS.

Nonradioactive effluents include airborne and liquid

discharges. Airborne effluents from the beryllium

fabrication shop, gasoline storage and combustion,

power plant, gases and volatile chemicals, waste ex-

plosive burning, and dynamic testing did not result in

any measurable or theoretically calculable degradation

of air quality. A single National Pollutant Discharge

Elimination System (NPDES) permit covers 113 in-

dustrial discharge points and 10 sanitary sewage treat-

ment facilities. This year 8 of the 10 sanitary sewage

treat ment facilities exceeded one or more of the NPDES

limits (excluding flow rate limitations) in one or more

months, and less than 1Yo of all samples from the 113 in-

dustrial outfalls exceeded NPDES limits.

Some special environmental research programs were

conducted this year to gain a better understanding of the

ecosystems at Los Alamos. Among these projects were

the study of water quality, elk migration, transuranic

wase management methods, hydrologic transport of sedi-

ments, and retention of soil particles on plants.

IL. BACKGROUND ON LOS ALAMOS

A. Description of the Area

1. Geographic Setting

The Los Alamos National Laboratory and associated

residential areas of Los Alamos and White Rock are

7



located in Los Alamos County in northcentral New

Mexico, approximately 100 km (60 mi.) NNE of Albu-

querque and 40 km (25 mi.) NW of Santa Fe (Fig. 1).

The 111 kmz (27 500 acres) Laboratory site and adja-

cent communities are situated on Pajarito Plateau. The

Plateau consists of a series of finger-like mesas separated

by deep east-west oriented canyons cut by intermittent

streams. The mesa tops range in elevation from approx-

imately 2400 m (7800 ft) at the flank of the Jemez

Mountains to about 1800 m (6200 ft) on their eastern

margin terminating above the Rio Grande valley.

Most Laboratory and community developments are

confined to mesa tops (see Fig. 2 and inside front cover).

The surrounding land is largely undeveloped with large

tracts of land north, west, and south of the Laboratory

site held by the U.S. Forest Service and U.S. Park Ser-

vice (see land ownership map inside back cover). The

Pueblo de San Ildefonso borders the Laboratory to the

east.

All Los Alamos County and vicinity locations referen-

ced in this report are identified by the Laboratory carte-

sian coordinate system, which is based on English units

of measurement. This system is standard throughout the

Laboratory, but is independent of the U.S. Geological

Survey and New Mexico State Survey coordinate

systems. The major coordinate markers shown on the

maps are at 3.048 km (10 000 ft) intervals, but for the

purpose of this report are identified to the nearest 0.30

km ( 1000 ft). The area within the Laboratory boundary

is controlled by the DOE, which has the option to com-

pletely restrict access. This control can be instituted

when necessary.

2. Geology-Hydrology

Canyons and mesas in the Laboratory area are

generally formed by Bandelier Tuff (see Fig. 3, tu~ com-

posed of ashfall and ashflow pumice and rhyolite tuff

that form the surface of Pajarito Plateau. The tuff ranges

from nonwelded to welded and is in excess of 300 m

( 1000 ft) thick in the western part of Pajarito Plateau and

thins to about 80 m (260 ft) toward the east above the

Rio Grande. It was deposited as a result of a major erup-

tion of a volcano in the Jemez Mountains to the west

about 1.1 to 1.4 million years ago.

The tuffs “lap onto older volcanics of the Tschicoma

Formation, which form the Jemez Mountains along the

western edge of the Plateau and are underlain by the con-

glomerate of the Puye Formation (see Fig. 3, con-

glomerate) in the central and eastern edge along the Rio

Grande. Chino Mesa basalts (see Fig. 3, basalt) inter-

tinger with the conglomerate along the river. These for-

mations overlie the siltstone/sandstone Tesuque Forma-

tion (see Fig. 3, sediments), which extends across the Rio

Grande valley and is in excess of 1000 m (3300 ft) thick.

Los Alamos area surface water is primarily intermit-

tent stream flow. Springs on flanks of the Jemez Moun-

tains supply base flow to upper reaches of some. can-

yons, but the amount is insufficient to maintain surface

flows across Laboratory area before it is depleted by

evaporation, transpiration, and infiltration, Runoff from

heavy thunderstorms or heavy snowmelt reaches the Rio

Grande several times a year. Effluents from sanitary

sewage, industrial waste treatment plants, and cooling

tower blowdown are released to some canyons at rates

suftlcient to maintain surface flows for as long as about

1.5 km (1 mi.).

Ground water occurs in three modes in the Los

Alamos area: (1) water in shallow alluvium in canyons,

(2) perched water (perched water bodies are formed by

water infiltrating from canyon alluvium into underlying

volcanics until it reaches an impermeable layer that pre-

vents further downward movement), and (3) the main

aquifer of the Los Alamos area (see Fig. 3, alluvium,

perched water, and main aquifer, respectively).

Intermittent stream flows in canyons of the Plateau

have deposited alluvium that ranges from less than 1 m

(3 ft) to as much as 30 m (100 ft) in thickness. The

alluvium is quite permeable in contrast to the underlying

volcanic tuff and sediments. Intermittent runoff in can-

yons infiltrates alluvium until its downward movement is

impeded by the less permeable tuff and volcanic sedi-

ment. This results in a shallow alluvial ground water

body that moves downgradient in the alluvium. As water

in the alluvium moves downgradiet?t, it is depleted by

evapotranspiration and movement into underlying
volcanics.’

Perched water occurs in one limited area about 40 m

(120 f’t)beneath the mid-reach of Pueblo Canyon and in

a second area about 50 to 70 m (150 to 200 ft) beneath

the surface in lower Pueblo and Los Alamos Canyons

near their confluence. The second area is mainly in the

basalts (see Fig. 3, perched water and basalt) and has

one discharge point at Basalt Springs in Los Alamos

Canyon.

The main aquifer of the Los Alamos area is the only

aquifer in the area capable of serving as a municipal

water supply. The surface of the aquifer rises westward

from the Rio Grande within the Tesuque Formation into

the lower part of the Puye Formation beneath the central

8
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Fig. 3.

Conceptual illustration of geologic-hydrologic relationships in the Los A Iamos area.

and western part of the Plateau. Depth to the aquifer

decreases from 360 m ( 1200 ft) along the western margin

of the Plateau to about 180 m (600 ft) at the eastern

margin. The main aquifer is isolated from alluvial water

and perched water by about 110 to 190 m (350 to 620 ft)

of dry tuff and volcanic sediments. Thus there is no

hydrologic connection or potential for recharge to the

main aquifer from alluvial or perched water.

Water in the main aquifer is under table conditions in

the western and central part of the Plateau and under ar-

tesian conditions in the eastern part and along the Rio

Grande.2 The major recharge area to the main aquifer is

the intermountain basin of the Vanes Caldera in the

Jemez Mountains west of Los Alamos (see Fig. 1 and in-

side front cover). The water table in the caldera is near

land surface. The underlying lake sediment and volcanics

are highly permeable and recharge the aquifer through

Tschicoma Formation interflow breccias (rock con-

sisting of sharp fragments embedded in a fine-grained

matrix) and the Tesuque Formation. The Rio Grande

receives ground water discharge from springs fed by the

main aquifer. The 18.4 km (11.5 mi.) reach of the river in

10
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White Rock Canyon between Otowi Bridge and the

mouth of Rito de Frijoles receives an extimated 5.3 to

6.8 x 10Gm3 (4300 to 5500 acre-feet) annually from the

aquifer.

3. Climatology

Los Alamos has a semiarid, continental mountain

climate. The average annual precipitation of 45 cm (18

in) is accounted for by warm-season convective rain

showers and cold-season migratory storms. Forty per-

cent of the annual moisture total falls during July and

August, primarily from afternoon thundershowers. Win-

ter precipitation primarily falls as snow, with heavy an-

nual accumulations of about 130 cm (51 in).

Summers are generally cool and pleasant. Maximum

temperatures are usually below 32° C (90° F), The high

altitude, light winds, clear skies, and dry atmosphere

allow night temperatures to drop into the 12 to 15 “C (54

to 59”F) range. Winter temperatures are typically in the

range from –lO° C to 5°C (14 to 41 °F). Many winter

days are clear with light winds, so strong solar radiation
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makes conditions quite comfortable even when air tem-

peratures are cold. A summary of 1980 weather data is

in Section 111.C and Tables E-I and E-II.

Major spatial and diurnal variations of surface winds

in Los Alamos are caused by the complex terrain. Under

moderate and strong atmospheric pressure differences,

flow is channeled by the major terrain features. Under

weak pressure differences, a distinct daily wind cycle ex-

ists: a light westerly drainage wind during nighttime

hours and a light easterly upslope wind during daytime

hours. Interaction of the strong and weak pressure pat-

terns gives rise to westerly flow predominance over the

Laboratory and a more southerly predominance at the

east end of the mesas.

Historically, no tornadoes have been reported in Los

Alamos County. Lightning, however, is very common in

the vicinity of Pajarito Plateau. Local climatological

records indicate an average of 58 thunderstorm-days per

SANTA FE

year. Lightning protection is an important consideration

applied to each facility at the Laboratory.

4. Population Distribution

Los Alamos County has a population estimated by the

preliminary 1980 census count at 17586. Two residen-

tial and related commercial areas exist in the couny (see

Fig. 4 and inside back cover). The Los Alamos Townsite,

the original area of development (and now including

residential areas known as the Eastern Area, the Western

Area, North Community, Barranca Mesa, and North

Mesa), has an estimated population of 1038. The White

Rock Area (including residential areas known as White

Rock, La Senda, and Pajarito Acres) has about 6548

residents. About one-third of those employed in Los

Alamos commute from other counties. Population es-

timates for 1980 place 112000 people within an 80 km

(50 mi) radius of Los Alamos.
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Fig. 4.
Los A lames National Laboratory’s technical areas and adjacent communities.
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B. Los Alamos National Laboratory

1. Programs and Facilities

Since its inception in 1943, the Laboratory’s primary

mission has been nuclear weapons research and develop-

ment. National security programs include weapons

development, laser fusion, nuclear materials research,

and laser isotope separation, as well as basic research in

the areas of physics, chemistry, and engineering that sup-

port such programs. Research on peaceful uses of

nuclear energy has included space applications, power

reactor programs, radiobiology, medicine, and laser and

magnetic fusion, In more recent years, other programs

have been added in applied photochemistry,

astrophysics, earth sciences, energy resources, nuclear

fuel safeguards, lasers, computers, solar energy, geother-

mal energy, biomedical and environmental research, and

nuclear waste management research.

A unique combination of facilities which contribute to

the various research programs exists at Los Alamos.

These facilities include an 800 MeV protron accelerator,

a tandem Van de Graaff accelerator, a High Energy Gas

Laser Facility, a Magentic Fusion Laboratory, a flash

radiographic facility, and an 8 megawatt research reac-

tor. Some of these facilities encourage participation and

joint projects by researchers from other laboratories and

research facilities.

In August 1977, the Laboratory site, encompassing

111 km2 (27 500 acres), was dedicated as a National En-

vironmental Research Park. The ultimate goal of the

programs associated with this regional facility is to en-

courage environmental research that will contribute un-

derstanding of how man can best live in balance with

nature while enjoying the benefits of technology. Park

resources are made available to individuals and

organizations outside of the Laboratory for the purpose

of facilitating self-supported research on these subjects

deemed compatible with the Laboratory programmatic

mission.

A final environmental impact statement (FEIS)3 which

assesses potential cumulative environmental impacts

associated with current, known future, and continuing

activities at the Laboratory was completed this year. The

FEIS provides environmental input for decisions

regarding con&uing activities at the Laboratory. It also

provides much more detailed information on the environ-

ment of Los Alamos area.

The Laboratory is administered by the University of

California for DOE, under contract W-7405 -ENG-36.

The Laboratory’s environmental program, conducted by

the Environmental Surveillance Group, is part of a con-

tinuing investigation and documentation program.

2. Waste Management

The Laboratory’s activities are conducted in 33 active

technical areas (TAs) distributed over the site (see Fig. 4

and Appendix F for descriptions of activities at the TAs).

Wastes requiring disposal are generated at virtually all

these locations. Sanitary sewage is handled by a number

of plants employing conventional secondary treatment

processes or by septic tanks. Uncontaminated solid

waste is disposed in the County-operated landfill located

within the Laboratory boundary. Nonradioactive air-

borne effluents include combustion products from the

power and steam plants, vapors or fumes from numerous

local exhaust systems (such as chemistry laboratory

hoods), and burning of high explosives wastes.

Most liquid radioactive or chemical laboratory waste

is routed to one of two waste treatment facilities by a

collection system that is independent from the sanitary

sewage system. The balance of such wastes from remote

locations is accumulated in holding tanks and

periodically collected and transported to the treatment

plants for processing. Radioactivity is removed at the

treatment plants by physiochemical processes that

produce a concentrated sludge subsequently handled as

solid radioactive waste. The treated effluents are released

to canyons.

Between 9070 and 95?40of the total volume of radioac-

tively contaminated solid waste from the Laboratory is

disposed of by burial at the waste disposal area (TA-54).

The remaining 5- IOVOis classed as transuranic waste and

stored retrievable. Environmental containment is

provided by the dry geologic formation of the burial

ground.

Airborne radioactive effluents are discharged from a

number of facilities after receiving appropriate treatment,

such as filtration for particulate, catalytic conversion

and adsorption of tritium, or storage to permit decay of

short-lived activation gases.
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III. MONITORING RESULTS

A. Radiation and Radioactivity

1. Penetrating Radiation

Levels of penetrating radiation—including x and gamma rays from cosmic,

terrestrial, and man-made sources—in the Los Ahunos area are monitored with ther-

moluminescent dosimeters deployed in two independent networks. Data from the en-

vironmental network at regional and perimeter locations for each calendar quarter did

not show any statistically discernible increase in radiation levels attributable to

Laboratory operations. Onsite measurements were slightly above background levels,

reflecting research activities at the Laboratory. The second network, which monitors

radioactivity of gaseous ef?luents from the Los Alamos Meson Physics Facility

(LAMPF), showed a small increase in radiation levels due to operation of the LAMPF.

Natural penetrating radiation has two components.

The natural terrestrial component resrzlts from the decay

of 40K and of the radioactive daughters from the decay

chains of 232Th and 23EU. The cosmic component in-

cludes both photon radiation and neutrons. Ther-

moluminescent dosimeters (TLDs) used in the

Laboratory monitoring program are insensitive to

neutrons, so neutron contribution to natural background

radiation is not measured. The cosmic ionizing radiation

level increases with elevation because of reduction in the

shielding effect of the atmosphere. At sea level it

averages between 25 and 30 mrem/yr. Los Alamos, with

a mean elevation of about 2.2 km, receives about 60

mrem/yr from the cosmic component. The regional

monitoring locations, ranging from about 1.7 km eleva-

tion at Pojoaque to about 2.1 km at Santa Fe, receive

from 50-60 mrem/yr.4

In contrast to this fairly constant cosmic component,

the dose from the natural terrestrial component in the

Los Alamos area is highly variable. Temporal variation

at any particular location (Fig. 5) is about 15-25°A

because of variations in soil moisture content and snow

cover.4 Figure 5, which compares all TLD locations that

have been unchanged during the last 5 years, shows this

temporal variation in the regional and perimeter

averages. The variation in onsite averages is more in-

fluenced by changes in research programs at particular

Laboratory sites than by changes in soil moisture or

snow cover. There is also spatial variation because of dif-

ferent soil and rock types in the areas These natural

sources of variation make it difficult to detect any in-

creases in the radiation level from man-made sources, es-

pecially if the magnitude of such an increase is small

compared to natural fluctuations.

Levels of penetration radiation—including x and

gamma rays from cosmic, terrestrial, and man-made

sources—in the Los Alamos area are monitored with

TLDs deployed in two independent networks. The en-

vironmental network consists of 32 locations divided into

three groups (Fig. 6). Three of these locations are 28 to

44 km from the Laboratory boundary at air sampling

stations in the neighboring communities of Espaziola, Po-

joaque, and Santa Fe, and form the regional group (Fig.

7). The perimeter group consists of 12 dosimeters placed

within 4 km of the boundary. Seventeen locations within

the Laboratory boundary comprise the onsite group. The

dosimeters are changed each calendar quarter (see Ap-

pendix B for more information on handling of the TLDs).

Tables II and E-III summarize the annual total doses

by the regional, perimeter, and onsite groups for 1980.

Figure 5 shows a comparison of dose averages for the

last 5 years. No measurements at regional or perimeter

locations in the environmental network for any calendar

quarter showed any statistically discernible increase in

radiation levels attributable to Laboratory operations.

Onsite measurements were slightly above background

levels, reflecting research activities at the Laboratory.

The second network monitors radioactivity of gaseous

etlluents from the LAM PF. The dose contribution from

the LAMPF operations is very small. Therefore, to im-

prove the accuracy and decrease the uncertainty of this

measurement, 12 TLD sites are located at the

Laboratory boundary north of the LAMPF along 800 m

of canyon rim. Twelve background TLD sites are
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Quarterly dose averages for three station groups during the last jive years.

similarly located about 9 km from the LAMPF along a average of the dosimeters at the north and south boun-
canyon rim near the southern boundary of the daries is the contribution to the dose from LAMPF
Laboratory (see Fig. 6). This background location is not operations and is plotted in Fig, 8. The LAMPF network
influenced by any Laboratory radiation sources. These showed an increase of 12.3 * 1.1 mrem/yr at the
24 TLDs are changed in accordance with the operational Laboratory boundary north of the LAMPF due to its

schedule of the LAM PF. The difference between the operation.

2. Atmospheric Radioactivity

Worldwide background atmospheric radioactivity is composed of fallout from at-

mospheric nuclear weapon tests, natural radioactive constituents in dust from the

earth’s surface, and radioactive materials resulting from interactions with cosmic radia-

tion. Air is routinely sampled at several locations on Laboratory land, along the

Laboratory perimeter, and in distant areas to determine the existence and composition

of any contributions to radionuclide levels from Laboratory operations. Atmospheric

concentrations of gross alpha, gross beta, americium, plutonium, and uranium were

measured and statistically analyzed. There were some small but statistically significant

differences among the regional, perimeter, and onsite groups and among stations within
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Fig. 6.

TLD locations on or near the ,Laboratory.

groups for some of these analyses. On October 16, 1980, the People’s Republic of

China tested a nuclear device in the atmosphere that injected fission products into the

troposphere and stratosphere over the mid-latitudes of the northern hemisphere. This

test was responsible for small increases in measured atmospheric concentrations of

radioactivity.

.

a. Introduction. Atmospheric radioactivity samples tified by map coordinates in Table E-IV. Perimeter sta-

were collected at 25 continuously operating air sampling tions are within 4 km of the Laboratory boundary. The

stations in Los Alamos County and vicinity. Onsite and regional monitoring stations, located 28 to 44 km from

perimeter station locations are shown in Fig. 9 and iden- the Laboratory at Espatiola, Pojoaque, and Santa Fe
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Fig. 9.

Air sampler locations on or near the Laboratory.

(Fig. 7), serve as reference points in determining the

regional background for atmospheric radioactivity. A

complete description of sampling procedures and

statistical treatment of data is given in Appendix B.

When interpreting data from this air sampling

program, one must first be aware of natural and fallout

radioactivity levels and their fluctuations. Worldwide

background atmospheric radioactivity is largely com-

posed of fallout from atmospheric nuclear weapons tests,

natural radioactive constituents in dust from the decay

18

-1

ZJSU and materials resulting from in-chains of 2J2Th, ,

tractions with cosmic radiation, such as tritiated water

vapor. Because suspended particulate are mostly from

soil resuspension, there are large temporal fluctuations in

radioactivity concentrations as a result of changing

meteorological conditions. Periods of high winds,

resulting in relatively high suspended particulate concen-

trations, contrast with periods of heavy precipitation,

which remove much of the suspended mass. Spatial

variations may be dependent on these same factors.
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Measurements of background atmospheric radioactivity

concentrations are summarized in Table E-V and are

useful in interpreting the air sampling data.

b. Chinese Fallout Monitoring. An atmospheric

nuclear test by the People’s Republic of China was con-

ducted at their Lop Nor testing area in northwest China

on October 16, 1980. Estimated yield of the nuclear

device was 0.2 to 1.0 megatons ( 1 megaton is equivalent

to 1 million tons of TNT). Radioactive materials were in-

jected into the troposphere and stratosphere over the

mid-latitudes of the northern hemisphere by this above-

-ground detonation. Prevailing air currents then carried

the airborne radioactive materials to the North American

continent where radioactive debris continued dropping

slowly to the earth’s surface as fallout.

After this test, supplementary air sampling was in-

itiated to measure fallout. Daily particulate samples were

taken at the onsite Occupational Health Laboratory

(OHL) and at the offsite station at Espafiola, 28 km dis-

tant from the Laboratory (see Fig. 7). The highest obser-

ved long-lived (counted after 7 to 10 days), gross beta

concentration measured was 250 x 10-15 ~Ci/mf at the

OHL and 290 x 10-*5 ~Ci/mt at Espatiola. These con-

centrations are 0.25°A and 0.29Y0, respectively, of the un-

controlled area CG for 1311.Qualitative gamma spectral

analyses of the atmospheric particulate samples showed

the presence of 23SU from the detonation. Table E-VI

contains all data collected during the special Chinese

fallout monitoring program.

c. Annual Gross Alpha and Gross Beta Radioac-

tivity. Gross alpha and beta analyses serve as crude in-

dicators of overall radioactivity levels. The annual

average 4-wk gross alpha and beta concentrations are

summarized in Table VI and described in detail in Table

E-VII. There was no increase in long-lived gross beta

concentrations (see Fig. 10) during the spring. Normally,

elevated activity is observed in the spring when mixing of

the stratosphere with the troposphere causes increased

fallout of radioactive particles.

The gross alpha data showed that the regional annual

mean (1.8 x 10-]s pCi/mt’) was statistically significantly

lower (with P=O.05, which means there is a 5?40

probability of concluding there is a significant difference

when none exists) than both the perimeter annual mean

(3.1 x 10-15 ~Ci/mt’) and the onsite annual mean (2,8 X

10- 1s ~Ci/mt’). This would be expected, since the

regional stations are 28 to 40 km distant from the

Laboratory and, therefore, are not influenced by its

operation. The perimeter-onsite comparison of annual

means showed no significant differences. Gross alpha an-

nual means for Pajarito Acres (station 13) and Bandelier

(station 14) were slightly lower than the other stations in

the perimeter group.

The gross beta data showed that the regional annual

mean (18 x 10-15 ~Ci/mt) was statistically significantly

lower (P = 0.05) than the perimeter annual mean (25 X

10- 1s ~Ci/mt’). The regional-onsite and perimeter-onsite

comparisons of annual means showed no significant dif-

ferences. There were some statistically significant dif-

ferences in the comparison of annual means of stations

within the same group, but these differences were en-

vironmentally unimportant.

d. Tritium. Atmospheric tritiated water concentra-

tions for each station for 1980 are summarized in Table

VI, detailed in Table E-VIII, and plotted in Fig. 11. The

regional annual mean (7.7 X 10–12 ~Ci/mf’) was

statistically significantly lower (P = 0.05) than the onsite

annual mean (18 x 10–12 ~Ci/mt’), and the perimeter an-

nual mean (10 x 10–12 ~Ci/mt’) was significantly lower

than the onsite annual mean. The regional-perimeter

comparison evidenced no significant differences. These

tindings reflect the fact that quantities of tritium (see

Table E-XXVI) are routinely released onsite at the

Laboratory.

The annual mean (34 x 10-*Z ~Ci/mt’) for the Ban-

delier perimeter station (station 14) was much higher

than the annual means for stations in the perimeter

group. This reflects Bandelier’s location, which is near

(see Figs. 4 and 9) a facility (TA-33) that routinely

releases tritium. The annual mean (53 x 10-12 yCi/mt’)

for the station (22) located at the solid waste disposal

area (TA-54) was significantly higher than means for the

other onsite statkms and resulted from evapotranspira-

tion from buried tritium-contaminated wastes at this site.

Also, tritium eflluents from stacks near sampling stations

at TA-33 (station 24) and at TA-39 (station 25) caused

the annual means of these two stations to be significantly

higher (P–+.05) than the other stations in the onsite

group.

e. Plutonium. Annual average 238Pu and 239Pu con-

centrations are summarized in Table VI and detailed in

Table E-IX. There was just one 238Pu concentration that

had a detectable value (i.e., where the 2s measurement
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TABLE VI

SUMMARY OF ANNUAL ATMOSPHERIC RADIOACTIVITY
MONITORING FOR 1980

Maximum

Observed

Minimum

Observed

Annual

Mean

Mean As

% CGAnalvsis Group

Regional

Perimeter

Onsite

Regional

Perimeter

Onsite

Regional

perimeter

Onsite

Regional

Perimeter

Onsite

Regional

Perimeter

Onsite

Regional

Perimeter

Onsite

Regional

units

10– 15 ~Ci/mf

10– 15 ~Ci/mt’

10–15 ~Ci/mt’

Gross alpha

Gross beta

Tntiated

water vapor

238pu

239pu

24] Am

Total U

4.3 + 1.8

10*4

7.4 h 3.2

0.3 * 0.1
0.0 *o. 1
0.3 + 0.2

1.2 ● 0.3
4.0 * 1.0
1.7 * 0.4

–2.2 + 1.6
0.1 + 1.0
0.1 * 1.2

–3.4 * 2.7
–4.6 ~ 2.2
–3.9 + 5.2

–1.0 * 2.0
–1.6 + 2.9
–2.4 + 1.3

–l.O +4.4
–1.8 +4.9
–2.8 ● 6.9

18+4

1.8 + 0.3
3.1 i 0.3
2.8 + 0.3

18+4
25*2
24*2

7.7 + 5.8
10*4
18+5

–2.1 * 0.4
–1.9 +0.3
–1.6 + 0.4

1.1 + 0.9
8.1 + 8.3
6.7 + 5.2

–0.4 ● 0.5
3.3 & 6.0
2.5 + 2.2

60& 21

3.0
5.2
0.2

0.02
0.03
0.0006

0.004
0.005
0.0003

0.0
0.0
0.0

0.002
0.013
0.0003

0.0
0.002
0.00004

0.0007

10–15 #Ci/mt’

10–15 ~Ci/mt’

10–15 ~Ci/mt’

37 * 10

52 + 14

46+ 12

10–12 ~Ci/mt’

10–12 ~Ci/mt’

10– t2 ~Ci/mt

88 * 28

170+60

160 + 60

10-18 ~Ci/mt

10–18 ~Ci/mf’

1~ 18 ~Ci/mt

–1.0 + 2.1

1.9 + 2.6

4.2 t 3.1

10-18 ~Ci/mf 4.7 + 2.9

10– 18 ~Ci/mt 182 + 19

10– lg ~Ci/mt 109*1 I

10– 18 ~Ci/mf –0.0 + 4.4

10–18 ~Ci/mt 48*8

10-18 ~Ci/m[ 23*5

pg/m3 140 * 20

Perimeter

Onsite

pg/m3 221 +37

pg/m3 203 * 37

–1.4 * 14

–1.7 + 35

49*11

50* 13
0.0005
0.00002

I
uncertainty was less than the measured value); this con- X 10-16 uCi/mt) were more than an order of magnitude
centration was at the solid waste disposal area (station

22,4.2 X 10-18 ~Ci/mo. For 239Pu, the regional annual

mean (1. 1 x 10-16 ~Ci/m~ was statistically significantly

lower (P= O.05) than both the perimeter annual mean

(8. 1 x 10-” l.tCi/mf) and the onsite annual mean (6.7 X

10-16 yCi/m”~. The perimeter-onsite comparison showed

those two annual means to be statistically in-

distinguishable.

Two samples, one at Barranca School (station 4, 182
x 10-16 ~Ci/m~ and the other atTA-21 (station 15, 109

higher than the annual meansfor their respective groups.

These concentrations were 0.3’% and 0.29fo, respectively,

of the uncontrolled area CG, so did not pose a threat to

public health.

I
I
I
I

f. Uranium and Americium. The 1980 atmospheric

uranium concentrations are summarized in Table VI and

listed in Table E-X. Uranium concentrations are heavily

dependent on the immediate environment of the sampling

station. Those stations with higher annual averages and
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Chinese Nuclear Atmospheric Tests
A. 26 June 1973 2–3 MT
B. 17 June 1974 0.2–1 MT
C. 26 September 1976 0.2 MT
O. 17 Navember 1976 4 MT
E. 17 September 1977 0.02 MT
F. 14 March 1978 0.02 MT
G. 14 December 1978 0.02 MT
H. 16 October 1980 0.2–1 MT

Fig. 10.

Monthly average long-lived gross beta activity in air, 1973 through 1980, by sampling station groups.

maximums were all located in dusty areas, where

historically a higher filter dust loading has accounted for

collection of more natural uranium. Annual station

averages are typical of regional background atmospheric

uranium concentrations (see Table E-V). This year the

uranium data was very uniform. There were no

statistically significant differences (P = 0.05) among the

groups or stations.

The 1980 atmospheric 24]Am concentrations are sum-
marized in Table VI and fisted in Table E-XL Analyses

for 24‘Am are done because it is a daughter of 241Pu and

241Pu. Weapon-gradeis much easier to detect than

plutonium contains 241Pu, so fallout from atmospheric

nuclear tests usually contains 241Pu and 241Am. This year

there were only 6 of the 44 analyses done for 24]Am that

had detectable levels. The highest of these six concentra-

tions was 48 x 10-18 ~Ci/mt’ at Los Alamos Airport

(station 8) and was 0.006% of the uncontrolled area CG

for 241Am.
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Annual mean atmospheric tritiated water vapor concentrationson or near (he Laboratow.

3. Radioactivity in Surface and Ground Waters

Surface andground waters aremonitored to provide routine surveillance ofpotential

dispersion of radionuclides from Laboratory operations. Results of these analyses are

compared to CGS for water. Regional background concentrations are an indlcationof

the small amounts of radionuclides (natural and fallout) in the environment. The 1980

radiochemical quality analyses of water from ?egional, perimeter, water supply, and on-

site nonetlluent release areas indicate no significant effect from etlluent releases from

the Laboratory. Waters in onsite liquid etlluent release areas contain trace amounts of

radioactivity. These onsite waters are not a source of industrial, agricultural, or

municipal water supplies.

a. Regional and Perimeter Waters. Analyses of sur- were collected within 75 km of the Laboratory from six
face and ground waters from regional and perimeter sta- stations on the Rio Grande, Rio Chama, and Jemez
tions reflect baseline levels of radioactivity in areas out- River (Fig. 7, Table E-XII). Samples were also collected
side the Laboratory boundary. Regional surface waters from five perimeter stations located within about 4 km of

22
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Fig. 12.
Surface and ground water sampling locations on ornear the Laboratory.

the Laboratory boundaries and from 28 stations in (see Appendix B.3 for methods of collection, analyses,
White Rock Canyon of the Rio Grande (Figs. 12 and 13,

Table E-XII). Excluded from this discussion is Acid-

Pueblo Canyon, a former release area for industrial li-

quid waste, which has four offsite stations and three on-

site stations (Fig. 12). As a known release area and for

hydrologic continuity, all monitoring results from Acid-

Pueblo Canyon are discussed in the following section

concerning onsite surface and ground waters. Detailed

data from regional, perimeter, and White Rock stations

are in Tables E-XIII, E-XIV, and E-XV, respectively

and reporting of water data). A comparison of the max-

imum concentrations found in these waters with CGS

(see Appendix A) for uncontrolled areas are given in

Table VII. However, the CGS do not account for con-

centration mechanisms that may exist in environmental

media. Consequently, other media such as sediments,

soils, and foods are monitored (as discussed in subse-

quent sections).

Radionuclide concentrations in surface and ground

waters from the six regional and five perimeter stations

23
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were low and showed no effect from release of liquid ef-

fluents at the Laboratory. Plutonium concentrations

were near minimum detection levels Wd were well below

CGS for uncontrolled areas.

Stations in White Rock Canyon are divided into four

groups. Three groups are of similar aquifer-related

chemical quality, while the fourth group reflects localized

conditions in the aquifer. Radionuclide concentrations in

water from the 28 stations reflect natural occurring

radionuclides (Table E-XV).

b. Onsite Surface and Ground Waters. Onsite sampl-

ing stations are grouped according to areas that are not

located in effluent release areas and those located in

areas that receive or have received industrial liquid ef-

fluents. Sampling locations in onsite noneffluent release

areas consist of seven test wells completed into the main

aquifer, and three surface water sources (Fig. 12, Table
E-XII). Detailed radiochemical analyses are shown in

Table E-XVI. Maximum concentrations of radioactivity

at the ten stations is in Table VII. The concentrations

were low, near or below detection limits, and well below

CGS for controlled areas.

Canyons that receive or have received industrial ef-

fluents are Acid-Pueblo, DP-Los Alamos, Sandia, and

Mortandad. Samples were collected from surface water

stations or shallow observation holes completed in the

alluvium (Fig. 12, Tables E-XVII through E-XX). Max-

imum concentrations of radioactivity in each of the four

canyons is given in Table VII. Radioactivity observed

(Table E-XVII) in Acid-Pueblo Canyon results from

residuals of treated and untreated radioactive liquid

waste eflluents released into the canyoti before 1964.

Radionuclides that were adsorbed by channel sediments

are now being resuspended by runoff and municipal

sanitary effluents.

Sandia Canyon receives cooling tower blowdown

from the TA-3 power plant and some sanitary e!lluent

from the TA-3 areas (Table E-XVIII). DP-Los Alamos

Canyon receives industrial effluents that contain low

levels of radionuclides and some sanitary effluents from

TA-21 (Table E-XIX). Mortandad Canyon receives

treated industrial eftluent containing radionuclides (Table

E-XX). Water in these canyons contain radionuclides as

the result of effluent from the treatment plants.

Acid-Pueblo, DP-Los Alamos, and Mortandad Can-

yons all contain surface and ground water with

measurable amounts of radioactivity that are well below

CGS for controlled areas. Surface and ground waters of

these canyons are not a source of municipal, industrial,

or agricultural supply. Surface waters in these canyons

normally infiltrate into alluvium of stream channels

within the Laboratory’s boundaries. Only during periods

of heavy precipitation or snowmelt does water from

Acid-Pueblo and DP-Los Alamos Canyons reach the

Rio Grande. In Mortandad Canyon, there has been no

surface water runoff past the Laboratory’s boundary

since hydrologic studies in the canyon began in 1960,

three years before release of any industrial effluents.

c. Water Supply. The municipal and industrial water

supply for the Laboratory and community is from 15

deep wells (in 3 well fields) and 1 gallery (underground

collection basin for spring discharge). The wells are

located on Pajarito Plateau and in canyons east of the

Laboratory (Fig. 12). Water is pumped from the main

aquifer, which lies about 350 m below the surface” of the

Plateau. The gallery discharges from a perched water

zone in the volcanics west of the Plateau. During 1980,

production from the wells and gallery was about 6.1 x

10b m3, with the wells furnighing about 97V0 of the total

production and the gallery about 3Y0. Water samples

were collected from the wells and gallery and at 6 sta-

tions on the distribution system. The 5 stations on the

distribution system are located within the Laboratory

and community, while the sixth is located at Bandelier

(Fig. 12, Table E-XII). The water supply distribution

system at TA-57, the Fenton Hill Geothermal Site, was

also sampled.

Detailed radiochemical analyses of water from the

wells, gallery, and distribution system (including Fenton

Hill) are presented in Table E-XXI. A comparison of

maximum concentrations found in these waters with the

EPA’s National Interim Primary Drinking Water

Standardsb is given in Table VII.

Radioactivity occurring in the water supply is low and

239Pu analyses from well LA-naturally occurring. One

1B contained a detectable amount (O.125 + 0.060 X

10-9 pCi/m~ of plutonium that is attributed to con-

tamination of the sample during collection or processing

during analysis. Water from the well has shown no

previous detectable levels of plutonium. Other plutonium

analyses were at or below limits of detection.

Samples from the water distribution system showed

gross alpha activity lower than the EPA screening limit

(see Appendix A). One well (LA- IB, Los Alamos field)

contained natural alpha activity about 80% greater than

25
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the screening limit. Dilution by water from the other tion system) that meet the EPA’s criteria for municipal

wells results in concentrations at points of use (distribu- Supply.

4. Radioactivity in Soils and Sediments

Soil samples were collected from 33 stations and sediment samples from 60 stations

in and adjacent to the Los Alamos area. Concentrations of 137CSfrom one regional soil

station and 90Sr from one regional sediment station were slightly above worldwide

fallout levels. Five soil and seven sediment perimeter stations, and thirteen soil and six-

teen sediment onsite stations contained concentrations of radioactivity in excess of nor-

mal or fallout levels. Concentrations of radioactivity from these stations are less than

twice the normal or fallout levels, except in areas where treated radioactive eflluents are

released.

a. Regional Soil and Sediments. Regional soils are

collected in the same general locations as regional waters

(Fig. 7). Regional sediments are also collected at the

same general locations with additional samples collected

from Otowi to Cochiti from the Rio Grande. The exact

locations are presented in Table E-XXII (see Appendix

B.3 for methods of collection, analysis, and reporting of

soil and sediment data) and detailed results are in Table

E-XXIII.

Regional and perimeter soil and sediment

radiochemical data collected from 1974 through 1978

are used to distinguish background radioactivity (from

natural and worldwide fallout) from atmospheric nuclear

weapons tests.’ These criteria are used for comparison

using the mean plus twice the standard deviation for a

number of analyses for a certain radionuclide from 1974

through 1977 (Table VIII). The mean plus twice the

standard deviation includes approximately 95% of the

population of the samples.

Maximum concentrations of radionuclides in regional

samples were near or below concentrations for natural

and worldwide fallout levels, except for one soil sample

analyzed for ‘37CS from Otowi (7?40above fallout levels)

and for one sediment sample analyzed for 90Sr from the

Jemez River near Jemez Pueblo (39Y0 above fallout

levels). These concentrations are low and are probably

due to variability in worldwide fallout.

b. Perimeter Soils and Sediments. Eight perimeter soil

stations were sampled in areas within 4 km of the

Laboratory. Nineteen sediment samples were collected

from major intermittent streams that cross Pajarito

Plateau. Locations of the stations are described in Table

E-XXII and are shown in Fig. 14. Detailed analyses are

shown in Table E-XXIV.

Soil analyses from perimeter stations indicated that

*37CSconcentrations from five stations, a 90Sr concentra-
239pu Concentrations from twotion from one station, and

stations were above natural background and fallout con-

centrations, but were low. The 13$IPUconcentrations maY

be the result of airborne emissions from the Laboratory.

Similar concentrations were reported during a study in

1970.8 At a few stations, gross alpha (one station), gross

beta (five stations), and total U (one station) slightly ex-

ceed background activity (Tables E-XXIV and VIII).

Sediment analyses indicated that 137CSfrom two sta-
23Epu from fOUr stations>tions, 90Sr from twO stations,

239pu from six stations, and gross alpha from two sta-

tions were above background in Acid-Pueblo and lower

Los Alamos Canyons. Industrial effluents were released

into Acid-Pueblo Canyon before 1964 and residual

radionuclides remain there. Concentrations in lower Los

Alamos Canyon (Totavi to the Rio Grande) reflect

transport by intermittent storm runoff from Acid-Pueblo

Canyon and from onsite release of industrial effluents

into DP-Los Alamos Canyon, The concentrations

decrease downgradient in the canyons (Table E-XXIV).

c. Onsite Soil and Sediments. Onsite soil samples

were collected from 19 stations within Laboratory boun-

daries. Sediment samples were collected from 32 stations

within the boundaries (Fig. 13, Table E-XXII).

Analytical results, are shown in Table E-XXV and max-

imum concentrations in Table VIII.

Soil analyses indicated that concentrations of 137CS

from seven stations, 90Sr from three stations, 238Pu from

27
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Soil and sediment sampling locations on or near the Laboratory.

two stations,
239pu from four stations, groSs alpha ‘rem

ten stations, gross beta from thirteen stations, and total

U from seven stations were above normal or worldwide

fallout levels.

Sediment stations in Acid-Pueblo, DP-Los Alamos,

and Mortandad Canyons contained radionuclides above

background levels (Table E-XXV). These canyons have

or are now receiving treated industrial liquid effluents.

Radionuclides in effluents are adsorbed or attached to

sediment particles in the alluvium and their concentra-

tions are highest near eflluent outfalls. They decrease in

concentration downgradient in the canyon as sediments

J

and radionuclides are transported and dk.persed by other

industrial effluents, sanitary effluents, and periodic storm

runoff.

d. Radionuclide Transport in Snowmelt Runoff, Spr-

ing 1980. The major transport of radionuclides from

canyons receiving treated liquid radioactive effluents is in

storm runoff (solution and suspended sediments). During

the spring of 1980, snowmelt runoff samples were collec-

ted in Los Alamos Canyon at State Road 4 (SR-4,

Laboratory boundary) and Totavi. Control s’amples were

29



TABLE IX

PLUTONIUM CONCENTRATIONS IN SOLUTION AND SUSPENDED

SEDIMENTS IN SNOWMELT RUNOFF IN LOS ALAMOS CANYON

No.

of

Analyses 238pu

Solution (10-9 ~Ci/mt)

Control—Guaje Canyon

Los Alamos Canyon at SR-4

Los Alamos Canyon at Totavi

Suspended Sediments (pCi./g)

Control—Guaje Canyon

Los Alamos Canyon at SR-4

Los Alamos Canyon at Totavi

2 0.013 + 0.030

7 -0.002 + 0.029

1 0.000 * 0.040

2 –0.04 +o.13

7 0.27 + 0.23

1 0.12+0.14

239pu

–0.002 * 0.012

0.013 * 0.022

0.017 + 0.032

0.10 + 0.28

5.1 ● 5.4

3.3 i 1.6

collected in Guaje Canyon. Snowmelt runoff at the gag- Samples of runoff were collected and analyzed for

ing station near SR-4 lasted 30 days at a mean discharge plutonium in solution and suspended sediments (Table

of 43 {/sec. About 1.01 x 10s ml of water passed IX). There was little, if any. plutonium transported in

through the station. The flow extended down the canyon solution compared to that transported in suspended sedi-

to Totavi. Flow loss into the alluvium precluded any ments. It is apparent that plutonium in suspended sedi-

water reaching the Rio Grande. ments is Los Alamos Canyon is being transported in

snowmeh runoff.

5. Radioactivity in Foodstuffs

Fruit, vegetable, fish, and honey samples collected in the vicinity of the Laboratory

showed no apparent influence from Laboratory operations, except for apples, honey
from experimental hives, and peaches collected onsite near facilities that emit tritium.

a. Introduction. Fruit, vegetable, fish, and honey sam-

ples were collected during the fall to monitor foodstuffs

for possible radioactive contamination from Laboratory

operations. Fruits and vegetables were collected in the

Los Alamos area and in the Rio Grande valley above

and below confluences of intermittent streams that cross

the Laboratory and flow into the Rio Grande (see Fig.

30

7). Fish were collected from locations above (Abiquiu

and El Vado reservoirs that are on the Rio Chama, a

tributary of the Rio Grande) and below (Cochiti) con-

fluences of these intermittent streams. Fish samples from

the Pecos area, about 25 km east of the Laboratory,

were also analyzed. Fish samples were taken from bot-

tom feeders, such as catfish and suckers, which have a



[

I
I
I
I
I
I
I
I
1
I
I
I
I

I
I
I
I

I

greater probability than higher tropic orders of ingesting

any activity that might be associated with sediments, as

well as higher level feeders. Honey was collected from

hives established in 1978 at several locations within the

Laboratory boundary near waste stream outfalls and a

tritium facility. Background samples came from other

Laboratory locations, B arranca Mesa (in Los Alamos),

Pajarito Acres, and Chimayo, New Mexico.

Fruit and vegetable samples were analyzed for

tritiateu water (HTO), 90Sr, 238Pu, 239Pu, and total U.

Fish sample analyses included 238Pu, 239Pu, 137CS, and

total U. Honey samples were analyzed for HTO , ‘Be,

22Na, 137CS, and total U.

b. Fruits and Vegetables. Data presented in Tables X,

XI, and XII summarize fruit and vegetable sample

results for tritium, strontium, uranium, and plutonium

according to different water supplies. Sample moisture

ranged from 61 % to 98% of total sample weight. With

the exception of onsite samples (TA-35 andTA-21) there

was no significant difference in HTO content among any

of the batches of samples analyzed. Observed concentra-

tions are within the range of values measured in local

surface water and atmospheric water vapor. Thus, there

is no indication of any measurable offsite contribution

from Laboratory operations.

I

The tritium content of peaches at TA-35 was similar

to previously reported relatively higher values at that

location.9’*0 TA-35 releases tritium at the Labo~atory

(see Table E-XXVI). Elevated HTO concentrations were

also measured in apples and peaches from trees located

near a facility in TA-21, where tritium operations are

conducted and where tritium is released. These few

peaches and apples do not represent a significant

pathway to man because they are within a Laboratory

fence, represent a very small volume of edible material,

and have considerably less tritium than the uncontrolled

area CG for water (3000 x 10-s pCi/mt’).

None of the samples collected had measurable 238Pu

(i.e., where the 2s measurement uncertainty was less than

the measured value). Only one sample, a peach from a

fenced area of TA-21, had detectable 239Pu activity.

Foodstuffs from this area, as discussed above, are not a

significant source of exposure to man. Ingestion of 395

kg (wet weight)/yr (consumption rate for the maximum

exposed individual ‘O)of fruits and vegetables having the

highest average ZJgpu concentration measured OffSite at

0.8 x 10-3 pCi/g (O.1 x 10-3 pCi/g wet weight) gives a

50-yr dose commitment to bone of 0.065 mrem, 0.004!40

of the RPS. The magnitude of these offsite concentra-

tions and doses indicate that they are due to fallout or

TABLE X

TRITIATED WATER CONTENT OF FRUITS AND VEGETABLES

No. Of

Location Water Source Samples

Espaiiola Rio Grandea 5

Espailola Rio Chamaa 5

Cochiti Rio Grandeb 5

Los Alamos Community System 3

Pajarito Acres Community System 5

White Rock Community System 2

TA-35 Community System 1

TA-21 Precipitation 2

TA-46 Community System 2
.—— ——

aUpstream from Laboratory stream confluence.

Tritiated Water

Concentration (10-6 ~Ci/mt)

Average

(+ 1s) Range

–0.30 + 0.42

–0.40 + 0.31

–0.34 + 0.32

0.37 * 0.12

–0.30 * 0.12

–0.50 * 0.0

21.5 ~

3.1 * 1.5
0.35 * 0.21

bDownstream from Laboratory stream confluence.

–0.9 to 0.2
-0.8 to 0.0

-0.6 to 0.1

0.3 to 0.5

–0.4 to –o. 1
---

---

2.0 to 4.1

0.2 to 0.5

Average

Moisture

(%)

89 + 12

85 + 15

91*8

80+5

87 + 10

94+1

86

80+2

86+9



TABLE XI

PLUTONIUM CONTENT OF FRUITS AND VEGETABLES

n% ( 10-3 pcw

No. Of Average

Location Water source Samples (*Is) Range

Espariola

Espariola

Cochiti

Los Alamos

Pajarito Acres

White Rock

TA-35

TA.21

TA-46

Rio Grandet

Rio Chama8

Rio Grandeb

Community System

Community System

Community System

Community System

Precipitation

Community System

5
5
5
3
5
2
1

2
1

0.7 k 2.6
-0.03 * 0.95

1.0* 2.9
-0.33 k 0.38

0.29 * 0.72
–2.05 k 0.92
-0.50
-0.02 ko.17

1.0

–1.6 to 5.3

–1.ltol.3

-1.5 to 6.0

-0.5 to 0.1
-43.6 to 1.0

-2.7 to -1.4
...

-o.14too.lo
—

239Pu ( 10-3 pC/d’

Average

(*IS) Range

–3.1 + 5.2
0.8 ~ 1.3

0.20 * 1.4
–0.13 i 0.75
-0.33 k 0.65
–1.3 * 1.I

–0.40
32 *45

–4.0

-12to-o.19

-0.5 to 2.7
–1.5 to 2.0
–0.9 to 0.60
-1.0 to 0.60
–2.1 to -0.50

...
-0.10 to 64

...
———

Wpstream from Laboratory stream confluence.
bDownStream from Laboratory stream confidence.

CDry weight.

TABLE XII

URANIUM AND 90Sr CONTENT OF FRUITS AND VEGETABLES

!lOSr

Uranium (Pcih)’
No. of (ng/g~

Location Water Source Samples Range

Espatiola

Espatiola

Cochiti

Los Alamos

Pajarito Acres

White Rock

TA-35

TA-21

TA-46

Rio Grandea

Rio Chamaa

Rio Grandeb

Community System

Community System

Community System

Community System

Precipitation

Community System

5
5
5

3

5

2

1

2

2
———————.

aUpstream from Laboratory stream confluence.

bDownstream from Laboratory stream confluence,

cDry weight.

32

0.0 to 15.8
<70

<70

0.0 to 4.3
<48

<30

18.7

0.0 to 8.4

<20

Average

(*IS)

0.060 i 0.060
0.076 +0, 13

0.027 + 0.062

0.035 * 0.014

0.038 + 0.076

0.011 * 0.059

-0.005

Omo * 0.007

-0.004 * 00006

Range

-0.002 too. 15

-0.027 to 0.29

-0.036 to 0.13

0.020 to 0.048

–0.021 to 0.16

-0.031 to 0.053
---

-0.005 to 0.005

-0.008 to 0.0
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soil contamination on

Laboratory eflluents.

plant surfaces, and not due to offsite value was 15.8 ppb, measured in achili sampleat

a background location, Eating 20 kg (wet weight) of chili

The ‘OSr concentrations are low and vary widely. Both

the highest single value and highest mean value were ob-

tained at a regional location, upstream from the

Laboratory and beyond the influ$nce of airborne

material. These levels are apparently due to fallout and

not related to Laboratory operations.

Most uranium values were at less than detectable

levels. The highest measured value, found in peaches at

TA-35, was 18.7 parts per billion (ppb), and does not

represent a significant pathway to man. The highest

at 15.8 ppb (1.9 ppb wet weight) of uranium would result

in a 50-yr dose commitment to bone, the critical organ,

of 0.09 mrem, or 0.01% of the RPS for bone.

c. Fish. Data on radioactivity in fish are presented in

Table XIII. For all determinations, the fish were

analyzed on samples containing both flesh and bone.

Low levels of 137CSwere detected in 13 of the 30 sam-

ples analyzed; levels in the remaining 17 samples were

less than the minimum level of detection. Results were

TABLE XIII

RADIOACTIVITY IN FISH

Data Ranged

Total

Uranium 238pu

(wig) (10-3 pci/g)

239pu

(10-3 pci/g)

137CS

(Pcvg)

No. of

SamplesLocation

Cochitia

Abiquiub

El Vadob

Pccosc

Type of Sample

Walleye guts

Channel guts

Bullhead guts

Bottom feeders

Higher level

<52 (0)e 0.48 (1)

<66 (o) –o. 19 (o)
115 (1) 0.20 (o)

<86 (o) -0.04 to 0.05 (o)

<78 (0) –0.09 to 0.03 (o)

1

1

1

4

2

22.5 (1)

0.52 (0)

3.1 (1)

–o. 10 to 0.05 (o)
0.74 to 14.5 (2)

0.2 (o)

0.2 (o)

0.6 (0)

0.0 to 1.0 (1)
0.06 to 0.07 (0)

Trout guts

Bass guts

Channel guts

Bottom feeders

Higher level

<52 (0) –0.03 (o)

<54 (o) –o. 17 (o)
0.0 to 50(1) –0.3 to 0.1 (o)

<94 (o) –o. 12 to 0.1 (o)

<74 (o) –0.09 to 0.03 (o)

0.01 (o)

–0.04 (o)
0.15 to 0.40 (o)

–0.14 to 0.11 (o)
–0.06 to 0.03 (0)

2.2 (1)

0.5 (o)

0.9 to 3.7 (2)

0.4 to 0.9 (4)

0.03 to 1.5 (2)

1

1

2

4

4

Trout guts

Sucker guts

Bottom feeders

Higher level

2

1
2

2

O.oto 86 (1) –0.2 to –o. 1 (o)

<72 (0) 0.1 (o)

<86 (o) –o. 17 to –0.04 (o)

<72 (0) –0.03 to 0.02 (o)

–o. 1 to 0.3 (o)
6.3 (1)

–O. 11 to 0.06 (0)

–0.07 to –0.04 (o)

0.3 to 0.4 (o)

0.0 (o)
0.0 (o)

0.0 to 1.0 (1)

Trout guts 1 <62 (0) –1.8 (0) 9.9 (1)

o.11 (o)

3.7 (1)

0.4 (1)Trout 1 <74 (o) 0.04 (o)
—

aBelow confluence of the Rio Grande with intermittent Laboratory streams.

bAbove confluence of the Rio Grande with intermittent Laboratory streams,

cLocated in Pecos River drainage area.

‘Concentrations are based on tissue weight after oven drying.

‘Number in parentheses indicates number of samples > MDL.
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scattered, with mean values from areas not influenced by

Laboratory operations being slightly higher than those

downstream from the Laboratory.

One sample had a detectable level of 238Pu, found in a

walleye gut sample from Cochiti, which indicates inges-

tion of sediments. Six samples had low but detectable

levels of 2J9Pu (four from Cochiti, one from El Vado, and

one from Pecos). Four of these six samples were from

the gut. Though these 23gPu levels were detectable,

statistical tests showed no significant difference between

“’gPu concentrations in samples in background areas and

those downstream from the Laboratory. Whatever the

cause, any dose associated with these concentrations is

small. Consumption of 21 kg (wet weight) of fish at the

highest 2JgPu level found in edible muscle at 14.5 )( 10-3

pCi/g (3.7 X 10-1 pCi/g wet weight) would give a 50-yr

dose commitment to bone of 0.062 mrem, or 0.004LX0of

the RPS.

Three uranium values were above detection limits. All

three values were found in gut samples, indicating inges-

tion of sediment. The difference between the one sample

at detectable levels at Cochiti, and the two at

background locations, is within the limits of analytical

variability.

In summary, no statistically significant differences bet-

ween mean concentrations in fish from background areas

and from Cochiti were found for any of the radionuclides

monitored by the sampling program.

d. Honey. Honey samples were analyzed for HTO,

‘Be, 22Na, ‘37CS, and total U. Results are shown in Table

XXIV. With the exception of HTO analyses, one 22Na

and one U result, all samples had less than detectable

levels (i.e,, the 2s measurement uncertainty was less than

the measured value) for the monitored radionuclides. If a

person ate 5 kg of honey from the hive with the max-

imum HTO concentration (found at TA-33), the whole

body dose would be 0.019 mrem, which is 0.004!40 of the

RPS for members of the public. Doses due to 22Na and

total U were smaller, amounting to 0.00008% and

0.00001 ?40of the respective RPSS.

6. Radioactive Effluents

Quantities of airborne radioactive eflluents released from Laboratory operations in

1980 were lower for all radionuclides, except argon, beryllium, americium, and other ac-

tivation products when compared to 1979. These increases are primarily due to

programmatic activities at the LAMPF. Liquid eflluents from three waste treatment

plants contained radioactivity at levels well below controlled area CGS.

Etlluents containing radioactivity are discharged at

the Laboratory as airborne materials in stack exhausts at

12 of the technical areas and as liquid discharges from 2

industrial waste treatment plants and 1 sanitary sewage

lagoon system. The airborne eflluents consist principally

of filtered ventilation exhausts from gloveboxes, other ex-

perimental facilities. some process facilities such as the li-

quid waste treatment plants, exhausts from the research

reactor. and exhausts from the linear accelerator at the

LAMPF. Releases of various isotopes from the technical

areas are detailed in Table E-XXVI. Quantities of

radioactivity released depend on research programs con-

ducted. so vary significantly from year-to-year (see Figs.

15-17).

Routine airborne releases of tritium (7506 Ci lower,

50% lower) and plutonium (34 1 LCi lower, 31% lower)

were both lower when compared to quantities released

34

during 1979 (see Figs. 15 and 16). The plutonium

releases were lower due to improved filtration of the ef-

fluent from one wing of an experimental building in the

main technical area (TA- 3). Americium releases (0.042

yCi higher, 221 Vo higher) were somewhat higher, but

represent a miniscule amount of the total radioactivity

annually released at the Laboratory.

Routine airborne releases of 4’Ar (243 Ci higher, 34V0

higher), ‘Be (9.6 ~Ci higher, 369?40 higher), and other ac-

tivation products (’‘C, ‘~N ‘SO; 26800 Ci higher, 23V0

higher) were higher wh~n compared to quantities

released during 1979 (see Fig. 16). These increases are

due to increased programmatic activities at the LAMPF.

‘lN and ‘~0 range from 2 to 20The half-lives of “C, ,

minutes, so they decay very rapidly. The half-life of 4’Ar

is 1.83 hours. so it too decays quickly. The half-life of

‘Be is 54 days, so persists longer in the environment.
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Summary oftritium efluents (air and liquid).

In addition to airborne releases from stacks, some
depleted uranium (uranium consisting almost entirely of
23Eu is disPersed by experiments employing conven-)
tional high explosives. In 1980, about 881 kg of depleted
uranium were used in such experiments. Based on known
isotopic composition, this mass is estimated to contain
approximately 0.31 Ci of activity. Most debris from
these experiments is deposited on the ground in the
vicinity of the tiring point. Limited experimental informa-
tion indicates that no more than about 10% of the
depleted uranium becomes airborne. Approximate dis-
persion calculations indicate that resulting airborne con-
centrations would be in the. same range as attributable to
natural crustal-abundance uranium in resuspended dust.
This theoretical evaluation is compatible with the con-
centrations of atmsopheric uranium measured by the
routine air sampling network (see Section 111.A.2). Es-

timates of nonradioactive releases from these experi-
ments are discussed in Section HLB.3.

Treated liquid effluents containing low levels of
radioactivity are released from the Central Liquid Waste
Treatment Plant (TA-50), a smaller plant serving the old
plutonium processing facility (TA-2 1), and two sanitary
sewage lagoons serving the LAMPF. Detailed results of
the eflluent radioactivity monitoring are in Table E-
XXVII and Figs. 15, 17, and 18. Changes in total
releases in 1980 compared to 1979 were as follows:
plutonium (7. 15 mCi higher, 298% higher), americium

(0.485 mCi higher, 9% higher), strontium (38.754 mCi,
191CYO higher), tritium (11 838 mCi higher, 369’ohigher),
cesium (38.496 mCi lower, 77’?40lower), and uranium
(1.72 mCi lower, 66% lower). These increases were due I

mostly to higher quantities of radioactivity in process
wastes from the Plutonium Processing Facility (TA-55)

■
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Summary of plutonium

and were treated at the TA-50 Liquid Waste Treatment
Plant. Design work is underway for upgrading TA-50,
which will reduce the amount of contaminants in its ef-
fluent.

A total of 1.985 x 107 ( of eflluent was discharged
from the TA-53 sanitary lagoons containing 0.12 Ci of
22Na,2.4 Ci of ‘Be, and 16.6 Ci of 3H. The source of the
radioactivity was activated water from beam-stop cool-
ing systems. None of the concentrations were at concen-
trations higher than about 0.9% of CGS for water in con-
trolled areas. Samples of water, sediments, and
transpirate from trees adjacent to the discharge from the
lagoons have been collected this year and the results of
this sampling program are discussed in Section IV.C.3.

Releases from the larger plant (TA-50) are discharged
into a normally dry stream channel (Mortandad Can-
yon) in which surface flow has not passed beyond the
Laboratory boundary since before the plant began
operation. Discharges from the smaller plant (TA-21) are
into DP Canyon, a tributary of Los Alamos Canyon

36

efluents (air and liquid).

where runoff does at times flow past the boundary and
transports some residual activity adsorbed on sediments.
Eftluent from the LAMPF lagoons sinks into alluvium
within the Laboratory boundary.

7. Unplanned Releases

The first unplanned release occurred on December 12,
1979, but was not in last year’s report because analytical
results were not completed in time for inclusion in that
report, This release was of about 950 t’ of primary
coolant water from the Omega West Reactor at TA-2.
The water spilled while piping was removed from a
deionizer and it drained into nearby Los Alamos Creek,
which was dry at the time. The water seeped into the
creek bed completely within the TA-2 compound.
Gamma spectral results from collected sediment and
water samples showed the presence of 3H, 24Na, 5’Cr,
“Mn, ‘xCo, 59Fe,60Co,65Zn,99mTc,‘‘OmAg,‘37CS, ‘40Ba-

‘40La, 40K, and 9’Sr. The highest concentrations in any of
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the sediment samples was 695 pCi/g of 24Na (15 h half-
Iife). The highest concentration found in water released
to Los Alamos Creek was 289 X 10-6 mCi/m[ of 3H
( 12.3 yr half-life), which is 0.3?40of the controlled area
CG.

The second unplanned release was on April 1I, 1980,
and was a tritium leak to the atmosphere at TA-35-2.
The leak could not be stopped easily, was composed of
-7s70 tritiated water vapor (HTO) and -25 Yotritium

gas (HT), was slow (initially -0.67 Ci/h), and eventualy
released 20 to 25 Ci. The leak rate slowly diminished un-

til ending on April 18. On April 21, pressure in a surge
tank was bled to the atmosphere, causing an additional
release of -150 mCi. Tritium sampling cartridges at six
air sampling stations in the routine air sampling network
and near the release were analyzed for HTO. Measured
HTO concentrations at all six stations were well within
the expected range of values typically seen throughout
the year. Using the highest HTO concentration measured
of 22 X 10-6 ~Ci/m(, the dose from the release to resi-
dents living near the station where this concentration was
measured was estimated to be <0.001 mrem.
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Summary of strontium liquid efluents.

B. Chemical Constituents

1. Chemical Quality of Surface Waters, Ground Waters, and Water Supply

Chemical analyses of surface and ground waters from regional, perimeter, and onsite
noneffluent release areas varied slightly from previous years; however, these variations
in concentrations were within the normal range of seasonal fluctuations. Chemical
quality of water from the municipal supply for the Laboratory and community meets
the standards set by the EPA and New Mexico Environmental Improvement Division.
Analyses from onsite eflluent release areas indicated that some constituents were higher
than in naturally-occurring waters; however, these waters are not a source of municipal,
industrial, or agricultural supply. The federally-owned well field produced water for the
Laboratory and County. Water samples from the distribution system met all applicable
EPA standards.

a. Regional and Perimeter Surface and Ground waters sampled at 8 statio& plus 28 stations in White
Waters. Regional and perimeter surface and ground Rock Canyon (Figs. 7, 12, and 13). Detailed analyses
waters were sampled at the same locations as were used from the regional, perimeter, and White Rock stations
for radioactivity monitoring (Table E-XII). The regional are presented in Tables E-XIII, E-XIV, and E-XV,
surface waters were sampled at 6 stations, with perimeter
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TABLE XIV

MAXIMUM CHEMICAL CONCENTRATIONS IN SURFACE AND GROUND WATERS

No. of
Stations

nd

Ca

Standard or Criteriaa

Regional Stations
Perimeter Stations
White Rock Stations

Group I
Group II
Group HI
Group IV
Streams

Onsite Stations
Effluent Release Stations

Acid-Pueblo Canyon
DP—Los Alamos Canyon
Sandia Canyon
Mortandad Canyon

Water Supply
Supply Wels and Gallery
Distribution

Los Alamos
Bandelier

Fenton Hill

—.———

.—

6
8

9
11
2
3
3

10

7
8
3
8

16

5
1
1

—

39
29

34
17
19
81
12
35

44
23
43
34

20

20
9

31

Mg

--

8
6

4
3
1

23
4
6

6
5
8
5

6

7
2
4

Na c1 F

250

61
23

19
23
61

143
45
21

110
112
200
272

50

33
21
12

250

68
15

7
5
5
5

49
19

220
124
182
30

15’

7
3

15

2.0

1.3
0.5

0.7
0.6
1.2
1.6
1.3
0.8

1.3
6.7
2.2
2.4

2.5

0.7
0.4
0.1

N03

45

1.7
13

5.6
3.8
1.5

32
11
2.9

43
60
25

374

2.9

2.3
1.8
1.3

TDS

1000

300
534

240
220
380
540
540
188

516
474
934

1160

514

200
94

236

aEPA’s National Interim Primary Drinking Water Standards and New Mexico’s Environmental Im-
provement Division maximum contaminant levels.

respectively. (See Appendix B.3 for methods of collec-
tion, analyses, and reporting of water data.) The max-
imum concentrations for seven parameters are in Table
XIV.

The chemical quality of surface water varies at given
stations during a year because of dilution of base flow
with runoff from precipitation. There has been no signifi-
cant change in the quality of water from previous
analyses.

b. Onsite Surface and Ground Waters. Water samples
were collected from three surface water stations and
seven wells completed in the main aquifer (Table E-XII).

They are located in onsite areas that do not receive in-
dustrial ef?luents (Fig. 12). Detailed results of analyses
are given in Table E-XVI. The maximum concentrations
for selected constituents are in Table XIV. Water quality
at the surface water stations varies slightly as base flow
is .dlluted with varying amounts of storm runoff. The
quality of surface and ground waters has not changed
significantly from previous analyses.

Tables E-XVII through E-XX detail chemical quality
analyses of surface and ground water from 25 stations
located in canyons that receive sanitary and/or industrial
effluent (Fig. 12, Table XII). Maximum concentrations
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Standard or Criteria’

Etlluent Release Areas

Acid-Pueblo Canyon
DP—Los Alamos Canyon
Sandia Canyon
Mortandad Canyon

—————————

TABLE XV

MAXIMUM METAL 10N CONCENTRATIONS IN

WATER FROM “EFFLUENT RELEASE AREAS

Zn Pb Hg B Cd Cu Cr Li— —— —— . ——

/ --- 0.05 0.002 -– 0.010 --- 0.05 ---

25 0.592 0.0013 0.31 0.0032 0.093 0.073 0.077
0.368 0.090 0.0015 0.11 0.0041 3.88 0.220 0.022
0.418 0.032 0.0017 0.60 0.0040 0.387 0.250 0.093
2.89 0.246 0.0009 0.08 0.0043 2.08 0.103 0.067

aEPA’s National Interim Primary Drinking Water Regulations and New Mexico’s Environmental Im-
provement Division Maximum contaminant levels.

of selected constituents found in each canyon are sum-
marized in Table XIV. Metal ions analyses from eftluent
release areas are summarized in Table XV, while in-
dividual analyses are shown in Tables E-XVII to E-XX.

Acid-Pueblo Canyon received industrial effluents from
1943 to 1964 and currently is receiving treated sanitary
effluents, which are now the major part of the flow. San-
dia Canyon receives cooling tower blowdown and some
treated sanitary effluents. DP-Los Alamos and Mortan-
dad Canyons receive treated industrial etlluents that con-
tain some radionuclides and residual chemicals used in
the waste treatment process. The high TDS and chlorides
reflect effluents released into the canyons. Fluorides and
nitrates in DP-Los Alamos and Mortandad canyons
were above drinking water standards ;C however, these
onsite waters are not a source of municipal, industrial, or
agricultural supply. Maximum concentrations occurred
near eftluent outfalls. The chemical quality of the water
improves downgradient from the outfalls. There is no
surface flow to the Rio Grande in these canyons except
during periods of heavy precipitation.

General chenical quality of water comprising the
water supply is also shown in Table XIV for comparison
with the quality from regional, perimeter, White Rock
Canyon, onsite, and eflluent release stations.

af)

c. Water Supply. Municipal and industrial water sup-
plies for the Laboratory and community were sampled at
15 deep wells, 1 gallery, 5 stations on the distribution
system, and at Bandelier National Monument (Table E-
XII, Fig. 12). Maximum concentrations of chemical con-
stituents from wells, gallery, and distribution system sta-
tions are compared to criteria in Table XVI. Detailed
analyses are in Table E-XXI. Also, shown in Table E-
XXXHI is the chemical quality of water used from a
supply at Fenton Hill (TA-5 7). This site is located about
30 km west of Los Alamos. Appendix A gives the federal
and state standards and criteria for municipal water sup-
plies.

Concentrations of arsenic (mg/t) and fluoride (mg/~
in water from well LA-1 B were above standards for
drinking water;c however, mixing with water from other
wells reduces the concentrations to levels well within
standards at points of use. Arsenic and fluoride in water
from well LA- 1B is naturally occurring in the aquifer.
Comparison of quality of water in the distribution
systems at Los Alamos, Bandelier, and Fenton Hill with
EPA standards shows that all three systems are in com-
pliance.
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TABLEXV1

MAXIMUMCHEMICAL CONCENTRATIONS IN WATER SUPPLY

No. of mg/(

Samples Ag——

Standard or Criteriaa --- 0.0s

SupplyWell and Gallery 16 0.004
Dktribution

Los Alamos 5 <0.0003
Bandelier 1 <0.0003

Fenton Hill-TA-S7 1 <O.(KO3
—.——.————

‘EPA”s National Interim Primary Drinking Water
provement Division maximum contaminant levels.

As Ba Cd Cr F Hg N03 Pb Se—— —— . —— —

0.03 1.0 0.010 0.05 2.0 0.002 4s 0.05 0.01

0.045 0.103 0.0002 0.023 2.5 <0.00003 2.9 0.005 <0.005

0.012 0.096 0.000I 0.007 0.7 <0.00005 2.3 <0.002 <0.005
0.004 0.034 0.0007 0.004 0.4 <0.00005 1.8
0.002 0.086

<0.002 <0.005
0.0003 <0.002 0.1 <0.00005 1.3 0.003 <0.005

RegulationsandNewMexico’sEnvironmentallm-

2. Nonradioactive Eflluents

Nonradioactive etlluents include airborne and liquid discharges. Auborne etlluents
from the beryllium fabrication shop, gasoline storage and combustion, power plant,
gases and voIatile chemicals, waste explosive burning, and dynamic testing did not
result in any measurable or theoretically calculable degradation of air quality. Par-
ticulate concentrations in the Los Alamos area did not exceed state standards. A single
NPDES permit covers liquid etlluents from 113 industrial discharge points and 10
sanitary treatment facilities. This year 8 to the 10 sanitary sewage treatment facilities
exceeded one or more of the NPDES limits (excluding flow rate Iiiitations) in one or
more months and less than 1% of all samples from the industrial outfalls exceeded
NPDES limits.

a. Airborne Discharges. Airborne particulate concen-
trations in the Los Alamos and White Rock areas are
routinely measured by the New Mexico State Environ-
ment al Improvement Division. The highest 24 h averages
and annual averages are compared to the New Mexico
Ambient Air Quality Standards for particulate in Table
XVII. Table E-XXVIII summarizes these data for 1980.
Both the 24 h averages and annual geometric means are
well within state standards. Although true 7 day and 30
day averages cannot be calculated, there is no indication
that they would exceed state standards.

Airborne emission sources at the Laboratory that are
routinely assayed include the beryllium shop, gasoline
storage and combustion, the TA-3 power plant, gas and
volatile chemical usage, waste explosive burning, and
dynamic testing operations. These sources are discussed
separately in the following paragraphs.

Beryllium concentrations in stack gases from the
beryliium shop are monitored by the Industrial Hygiene

●

Group. Measured stack gas concentrations during 1980
ranged from 0.0008 to 0.1 ~g/m’. The anomalously high
concentration of 0.1 ~g/m3 during the month of August
exceeded all other concentrations measured during the
year by at least a factor of 15. The state ambient air
quality standard for beryllium is 0.01 pg/m3, as a 30-day
average. Although the beryllium concentration in the
stack gas exceeded 0.01 yg/m3 during the month of
August, the dilution of the gas upon emission from the
stack undoubtedly reduced the ambient concentration to
below 0.01 ~g/m3. Total beryllium emissions for the year
were about 3.5 mg, which is considerably less than the
normal annual emission of 15-20 mg.

A large fleet of cars and trucks is maintained for the
Laboratory complex by the Zia Company. During fiscal
year 1980, a total of 2.3 x 106/of gasoline were used by
this fleet to cover 9.4 x 106 km. These figures represent
reductions of 6.4°h and 4.0%, respectively, from the
previous year. This indicates both a slightly increased



TABLE XVII

SUMMARY OF ATMOSPHERIC PARTICULATE CONCENTRATIONS

IN LOS ALAMOS AND WHITE ROCK DURING 1980

New Mexico
Ambient Air

Quality Standards I-m White
for Particulate Alamos Rock

(wh3) (idm3) (vdm3)

Maximum 24 h average 150 92 113
Maximum 7 day average 110 --- ..-

Maximum 30 day average 90 --- ---

Annual geometric mean 60 ‘ 38 33

fuel economy and a decreased use of the vehicle fleet
with respect to 1979.

Carbon monoxide, hydrocarbons, nitrogen oxides, sul-
fur oxides, and particulate are emitted during
automobile operation. There are also gasoline
evaporative losses associated with gasoline storage and
vehicle refueling. By breaking down total gasoline usage
among the size classes of vehicles and by applying the
most appropriate EPA emissions factorsl 1to these data,
air emissions associated with maintenance and operation
of the vehicle fleet (Table XVIII) were estimated.

The TA-3 power plant is fueled with natural gas and
thus comes under state regulations for gas burning equip-
ment, These regulations specify maximum allowable
nitrogen oxide emissions but also contain a provision ex-
empting facilities that have a heat input of less than 1 X

10’2Btu/yr/unit. Heat input for the TA-3 power plant in-
dividual boilers during 1980 were 0.80 X 1012Btu, 0.56
X 1012Btu, and 0.55 X 10]2Btu. Total heat input for the
power plant was 1.95 x 1012Btu (about 7.7’%0less than
last year), but inputs for the individual boilers were below
the 1 x 1012 Btu/yr exemption threshold.

Measured NOX(nitrogen oxides) concentrations in the
power plant stack gas ranged from 21 to 48 ppm, which
is about 20% of the standard that would apply if the heat
input threshold were exceeded. Sulfur dioxide (SOJ
analyses of the stack gas are not performed routinely,
but the sulfur content of the natural gas fed to the boilers
is so low that it precludes any significant WOZemissions.
Table XIX shows estimated total power plant emissions

TABLE XVIII

ESTIMATES OF AIR POLLUTANT EMISSIONS
ASSOCIATED WITH MAINTENANCE AND

OPERATION OF THE VEHICLE FLEET

Estimated Change
Amount From 1979

Pollutant (metric tons) (%)

Gasoline evaporative losses 27.7 –3.9

Carbon monoxide 106 –1.9

Hydrocarbons 8.6 –2.9

Nitrogen oxides 16.6 –3.0
Sulfur oxides 1.1 –3.6
Particulate, exhaust 0.7 –2.0

Particulate, tires 1.3 –4.8

for 1980, based on EPA emission factors] 1 for natural
gas burning facilities.

The Laboratory complex uses large quantities” of
various volatile chemicals and gases, some of which are
released into the atmosphere by evaporation or exhaust.
Using data from stock records, a table of patterns of
chemical usage has been compiled (Table E-XXIX).

During 1980 a total of 19415 kg of high explosives
wastes were disposed by open burning at the Laboratory.
Estimates of emissions (Table XX) were made by using
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TABLE XIX

ESTIMATES OF STACK GAS EMISSIONS
FROM THE TA-3 POWER PLANT

Estimated Amount
Pollutant (metric tons)

Sulfur oxides 0.50
Hydrocarbons 0.84
Carbon monoxide 14.2
Particulate 8.4
Nitrogen oxides 282

TABLE XX

ESTIMATED EMISSIONS FROM BURNING
OF EXPLOSIVE WASTES

Estimated Amount
Pollutant (kg)

Carbon monoxide 152
Particulate 349
Nitrogen, oxides 586

data from experimental work carried out by Mason &

Hangar-Silas Mason Co., Inc.’z Open buring of high ex-
plosives wastes is permitted by the New Mexico Air
Quality Control regulations.

Dynamic experiments employing conventional ex-
plosives are routinely conducted in certain test areas at

the Laboratory and may contain quantities of potentially
toxic metals, including beryllium, lead, and uranium.
Some limited field experiments, based on aircraft sampl-
ing of debris clouds, provided information on the propor-
tion of such materials aerosolized. This information was
employed to prepare estimates of concentrations at the
Laboratory boundary based on the curent year’s utiliza-
tion of the elements of interest. The results are presented
in Table XXX along with comparisons to applicable air
quality regulations. The average concentrations are all
less than 0.003V0 of applicable standards.

b. Liquid Discharges. Nonradioactive liquid wastes
are released from 113 industrial discharge points and 10
sanitary sewage treatment facilities subject to National
Pollutant Discharge Elimination System (NPDES) re-
quirements. The single NPDES permit for the
Laboratory issued by the EPA places specific effluent
limits on 10 categories of industrial waste outfalls and 10
sanitary sewage treatment facilities. Tables E-XXXI and
E-XXXII summarize the eftluent quality and compliance
status of the sanitary and industrial waste outfalls,
respectively.

This year one of the sanitary sewage outfalls met all
limits, and one lagoon exceeded only flow rate limits dur-
ing winter months when they were frozen. The industrial
outfalls exceeded one or more limits during 1980 less
than 7V0 of the time. Six of those responsible for the
largest number of deviations are scheduled for corrective
measures to be carried out in 1981-82.

The two radioactive waste treatment plants have the
largest number of limits with which to comply, and those
plants exceeded one or more limits in less than 1Voof the
samples taken. Details of the eflluent quality from these
two plants are given in Table E-XXVII for nonradioac-
tive (including several not regulated by the NPDES per-
mit) and radioactive constituents.

C. Meteorology

f Weather during 1980 was unusually dry and warm for Los Alamos. It was the
warmest year since 1956 and the driest since 1964. It was marked by unusually warm
temperatures in January, February, June, July, August, and December. Dry conditions
prevailed from June to December causing one of the most severe droughts on record.
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Fig. 19.

Summary of1980 weather in Los Alamos.

1. Summary of1980 Weather

Los Alamoshad averydry and warm 1980. This ex-
treme weather continued the trend of extreme weather of
the late 1970s. The 1980 weather is summarized in Fig.
19, Table E-I, and Table E-II. The year started mild and
dry, with January and February of 1980 and December
of 1979 constituting the warmest winter on record with
an average temperature of 1.5“C (34.7” F). A slightly
cool and wet spring followed. The most striking weather
of the year occurred in the summer (June, July, and
August). Unusually hot and dry conditions occurred due
to an intense high pressure system extending over the
southern United States. Los Alamos had its warmest and
driest summer, breaking records previously set in the
“Dust Bowl” years of the 1930’s and in the warm and
dry summers of the early 1950’s. There were 22 days
with maximum temperatures over 32° C (90° F), com-
pared with the average of 2 days. Until 1980, there had
been only 74 days (in records dating back to 1919) ex-
ceeding 32°C (90”F).

Suppression of monsoon thundershowers by the
strong high pressure system limited summer precipitation
to a scant 59 mm (2.32 in). Dry weather continued
through the rest of the year, although temperatures fell to
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through November. Another

strong high pressure ridge formed over the western states
in December, giving Los Alamos its warmest December
in history (average = 3.6° C or 38.4° F). The temperature
climbed to 17.8° C (64° F) on the 27th, setting the all
time high temperature for December.

2. Wind Roses for 1980

The 1980 wind speed and direction data measured at
the Occupational Health Laboratory (OHL, TA-59) are
plotted in wind roses (see Fig. 20). A description of how
to read a wind rose follows to help in interpreting them.
A wind rose is a circle from the center of which emanates
lines representing the direction from which the wind
blows. The length of each line is proportional to the fre-
quency of the wind speed interval from that particular
direction. Each direction is one of the 16 major compass
points (N, NNE, etc.) and is centered on a 22.50 sector
of the circle. The frequency of calm winds defined as
those having a <1 m/see wind speed and no direction, is
given in the circle’s center. “

The OHL wind data were measured at a height of 23
m with over 99% data recovery for 1980. The wind roses



in Fig. 20 include an annual summary for 1980 and sum-
maries for daytime and nighttime hours. Daylight hours
were defined as the hours when measured solar insola-
tion was >0.01 langleys/min. Los Alamos is a generally
light wind site with an annual average wind speed of 3.3
m/see. Only 17?40of wind speeds in 1980 were >5 m/see,
whil almost 40% were <2.5 m/see. The distribution of

7
wind direction reflects (1) the location of Los Alamos on
the southern side of the midlatitude westerlies, and (2)

the northwest-southeast slope of the Jemez Mountains
and Pajarito Plateau. Predominance of winds from NW
to SW is produced by “westerlies;’ which are often
located as far south as New Mexico. Slope of the terrain
also produces a distinct diurnal pattern under weak at-
mospheric pressure gradients. At night, drainage winds

(<2.5 m/see) flow down from the Jemez Mountains out
of the NW and WNW. During the daytime light upslope
winds come up out of the SE to SSE.

XV. ENVIRONMENTAL EVALUATION

A. Radiation Doses

Small incremental radiation doses above those received from natural and worldwide
fallout background are received by Los Alamos County residents as a result of
Laboratory operations. The largest estimated dose at an occupied location was 3.4
mrem or 0.7% of the Radiation Protection Standard. Thk estimate is based on boun-
dary dose measurements of airborne and scattered radiation from the accelerator at
TA-53. Other minor exposure pathways, direct radiation from TA- 18 and two unlikely
food pathways may result in several mre~yr in isolated cases. No significant exposure
pathways are believed to exist for radioactivity released in treated liquid waste etlluents.
The radioactivity is absorbed in alluvium before leaving the Laboratory boundaries and
some is transported offsite in stream channel sediments during heavy runoff. The total
population dose received by residents of Los Alamos County was conservatively es-
timated to be 16.62 person-rem, or about 0.8% of the 2187 person-rem received by the
same population from natural radiation sources, and 0.9% of the population dose due to
diagnostic medical exposure, As no significant pathways could be identified outside the
County, the 16.62 person-rem dose also represents the population dose to inhabitants
living within an 80 km radius of the Laboratory who receive an estimated 12600
person-rem from background radiation. The average added risk of cancer mortality to
Los Alamos townsite residents from radiation from this year’s Laboratory operations is
1 chance in 7000000. This risk is much less than the 1 chance in 79000 from
background radiation. The EPA has estimated average lifetime risk for cancer incidence
as 1 chance in 4, and for cancer mortality as 1 chance in 5.

One means of evaluating the significance of environ-
mental releases of radioactivity is to interpret the ex-
posures received by the public in terms of doses that can
be compared to appropriate standards and naturally pre-
sent background, The critical exposure pathways con-
sidered for the Los Alamos area were atmospheric
(ransport of airborne radioactive effluents, hydrologic
transport of liquid effluents, food chains, and direct ex-
posure to penetrating radiation. Exposures to radioactive
materials or radiation in the environment were deter-
mined by direct measurements for some airborne and
waterborne contaminants and external penetrating radia-

tion, and by theoretical calculation based on atmospheric
dispersion for other airborne contaminants. Doses were
calculated from measured or derived exposures utilizing
models based on recommendations of the International
Commission on Radiological Protection (ICRP, see Ap-
pendix D for details) for each of the following categories:

1. Maximum dose at a site boundary,
2. Dose to individual or population groups where

highest dose rates occur, and
3. The whole body cumulative dose for the population

within and 80 km radius of the site.
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Exposure to airborne 3H (as HTO) was determined by
actual measurements with background correction based
onthe assumption that natural and worldwide fallout ac-
tivity was represented by the average data from the three
regional sampling locations at Espariola, Pojoaque, and
Santa Fe.

Exposures to ]‘C, lJN, 150, and 41Ar from the

LAMPF were inferred from direct radiation measure-
ments (see Sec. 111.A.1). Exposure from 4*Ar released
from the TA-2 stack was theoretically calculated from
measured stack releases and standard atmospheric dis-
persion models.

Estimates of a maximum exposure to plutonium,
americium, and uranium were calculated by subtracting
the average concentration at the regional stations from
the average concentration from the perimeter station
with the highest measured concentration (Table XXI) for
each of these radionuclides.

The maximum boundary and individual doses at-
tributable to these exposures are summarized in Table
XXI with a comparison to the Radiation” Protection
Standards (RPSS) for individual doses (see Appendix A).

All other atmospheric releases of radioactivity (see
Table E-XXVI) were evaluated by theoretical calcula-
tions. All potential doses were found to be less than the
smallest ones presented above and were thus considered
insignificant.

Liquid eflluents do not flow beyond the Laboratory
boundary but are absorbed in alluvium of the receiving
canyons. These etlluents are monitored at their point of
discharge and their behavior in the alluvium of the can-
yons below outfalls has been studied.13-lc Small quan-
tities of radioactive contaminants transported during
periods of heavy runoff have been measured in canyon
sediments beyond the Laboratory boundary. Calcula-
tions made for the Final Environmental Impact
Statement3 indicate a maximum exposure pathway
(eating liver from a steer that drinks water from and
grazes in lower Los Alamos Canyon) to man from these
canyon sediments results in a maximum 50-yr dose com-
mitment of 0.0013 mrern to the bone.

There are no known significant aquatic pathways or
food chains to humans in the local area. Fruit, vegetable,

TABLE XXI

BOUNDARY AND MAXIMUM INDIVIDUAL DOSES

FROM AIRBORNE RADIOACTIVITY

Maximum
Boundary Dose

Maximum
Individual Dose

Critical
Isotope Organ

Dose
Location (n3rem/yr)

Dose
Location (mrern/yr) % RPS

3H (HTO) Whole Body

llC, 13N, 150 Whole Body

41/4r Whole Body

239pua Lung ‘
——— —____

TA-54 0.058

Restaurant 12.3
N. of TA-53

Boundary N. of 2.2
TA-2 Stack

TA-21 0.020

White Rock 0.0036 0.0007

Restaurant 3.4 0.69
N. of TA-53

Apts. N. of 1.2 0.2
TA-2 Stack

Barranca School o.030a 0.002

aFor a 50-yr dose commitment, bone is the critical organ. A maximum individual would receive a 50-yr
bone dose commitment of 1.19 mrem, which is 0.08% of RPS.
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honey, and fish sampling (see Sec. 111.A.5)has documen-
ted that any exposure attributable to Laboratory opera-
tions via those pathways is insignificant. A possible
minor expsure pathway exists by eating venison from
deer that cross into Laboratory property to graze and
drink. The maximum dose calculated via this pathway is
3.9 mrem/yr and is unlikely to occur.

As was stated in Sec. 111.A.1, no measurements of ex-
ternal penetrating radiation at regional and perimeter sta-
tions in the environmental network indicated any discer-
nible increase in radiation levels that could be attributed
to Laboratory opertions except those along State Road 4
north of the LAMPF. The special TLD network at the
Laboratory boundary north of the LAMPF indicated a
12.3 mrem increase above natural background. This in-
crease is attributed to the emission of air activation
products from the LAMPF.

Based on occupancy and shielding, this would con-
tribute a 3.4 mrem dose to an individual working at the
restaurant north of the LAMPF. This dose represents
0.770 of the RPS for a member of the public.

Onsite measurements of above background doses
s

were expected and do not represent potential exposure to
. the public except in the vicinity of TA- 18 on Pajarito

Road. Members of the public regularly utilizing the
DOE-controlled road passing by TA- 18 would likely
receive no more than 0.75 mrem/yr of direct gamma and
neutron radiation. This value was derived from 1975
datat’ on total dose rates using 1980 gamma doses
measured by TLDs and estimating exposure time by
assuming a person made 15 round trips per week at an
average speed of 65 km/h past TA- 18 while tests were

being conducted. The onsite station near the Laboratory
boundary at State Road 4 recorded a dose of 195
mrem/yr. This is caused by a localized accumulation of
‘37CSon sediments transported from a treated etlluent
release point upstream. A maximum onsite dose to a
member of the public from airborne eflluents of 0.00078
mrem was estimated for a person spending 4 h at the
Laboratory Museum while 41Ar eftluent dispersed from
TA-2 and TA-53 could result in a theoretically
calculated annual regional (at Espaiiola) dose of 0.005
mrem.

Cumulative 1980 whole body doses to Los Alamos
County residents attributable to Laboratory operations
are compared to exposure from natural radiation and
medical radiation in Table XXII. Population data are
based on the preliminary U.S. Bureau of Census estimate

of 11038 residents in Los Alamos townsite and 6548 in
White Rock.

The calculated 16.62 person-rem from atmospheric
1‘C, *3N,and 150 is probably high because it is subject to
many of the same uncertainties that caused boundary
dose calculations to overestimate actual doses. The
whole-body population dose to the estimated 112000
inhabhantslg of the 80 km circle around Los Alamos
because of Laboratory operations is estimated to be
16.62 person-rem, which is the population dose to Los
Alamos County inhabitants. That is because other pop-
ulation centers are far enough away that dispersion, dilu-
tion, and decay in transit (particularly for 1*C, 13N,lsO,
and 4*Ar) make exposure undetectable and theoretically
a very small fraction of the estimated 16.62 person-rem.
By contrast, natural radiation exposure to the inhabi-
tants within the 80 km circle is 12600 person-rem.

Thus, doses potentially attributable to releases of ef-
fluents contribute about 0.76V0of the total dose received
by Los Alamos County residents from natural radiation,
about 0.92°h to the same population from diagnostic
medical radiation, and about O.13% of the dose from
natural radiation received by the population within an 80
km of the Laboratory.

Since there is considerable interest in possible health
effects from radiation doses to the public resulting from
Laboratory operations, several risk estimates have been
made. However, these calculations may overestimate ac-
tual risk. The NCRP20 has warned “risk estimates for
radiogenic cancers at low doses and low dose rates
derived on the basis of linear (proportional) extrapolation
from the rising portions of the dose incidence curve at
high doses and high dose rates... cannot be expected to
provide realistic estimates of the actual risks from low
level, low-LET (linear energy transfer) radiations, and
have such a high probability of overestimating the actual
risk as to be of only marginal value, if any, for purposes
of realis&ic risk-benefit evaluation.”

The ICRP2] estimates that the total stochastic risk of
cancer mortality from uniform whole body irradiation
for individuals is 1.x 10-4 per rem, i.e., there is 1 chance
in 10000 that an individual exposed to 1000 mrem of
whole body radiation would develop a cancer. In
developing risk estimates the ICRP21 has warned “radia-
tion risk estimates should be used ohly with great caution
and with explicit recognition of the possibility that the
actual risk at low doses may be lower than that implied
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TABLE XXII

WHOLE BODY POPULATION DOSES TO RESIDENTS
OF LOS ALAMOS COUNTY DURING 1980

Whole-Body
Population Dose

Exposure Mechanism (person-rem)

Atmospheric Tritium (as HTO) 0.01
AtmOs@~.ic1lc, 13N, 150 13.96
Atmospheric 4lAr 2.65

Total Due to Laboratory Atmospheric Releases 16.62

Cosmic and Terrestrial External Radiationa
Cosmic Neutron Radiation

(-1 1 mrem/yr per person4)
Self Irradiation from Natural Isotopes in the Body

(-24 mrem/yr per person4)
Average Due to Airline Travel

(-0.22 mrem/h at 9 km4)

Total Due to Natural Sources

Diagnostic Medical Exposure
(-103 mrem/yr per person 18)

———————

of Radiation

1563
187

422

15

2187

1811

aCalculations are based on measured TLD data. They include a 10o/oreduction in cosmic radiation due to
shielding by structures and a 40’%reduction in terrestrial radiation due to shielding by structures and self-
shielding by the body.

by a deliberately cautious assumption of propor-
tionality.”

During 1980, persons living in Los Alamos and White
Rock received an average of 127 mrem and 118 mrem,
respectively, of whole body radiation from natural
sources (including cosmic and terrestrial radiation with
allowances for shielding, self-irradiation and cosmic
neutron exposure, but excluding that radiation received
from airline travel, liminous dial watches, building
materials, etc.). Thus, the added cancer mortality risk
due to natural radiationin 1980 was 1 chance in 79000
in Los Alamos and 1 chance in 85000 in White Rock.
Laboratory operations contributed an average dose of
1.42 mrem to individuals in Los Alamos and 0.14 mrem
to individuals in White Rock. These added lifetime risks

amount to a conservative 1 chance in 7000000 in Los
Alamos and 1 chance in 70000000 in White Rock of a
cancer mortality due to 1980 Laboratory activities.

For Americans the average lifetime risk is a 1 in 4
chance of contracting a cancer from all causes and a 1 in
5 chance of dying from the disease.22’23The Los Alamos
and White Rock addkional doses attributable to
Laboratory operations are equivalent to the additional
exposure a person would get from riding in a jet aircraft
for 6.5 and 0.64 h, respectively.

The additional exposure (which is likely
overestimated) and subsequent risk to Los Alamos
County residents are well within variations in natural ex-
posure and risks in life that are accepted routinely by



most people. For example, one study24 showed the an-
nual dose rate on the second floor of single-family frame
dwellings was 14 mrem/yr less than the dose rate on the
first floor. Energy conservation measures, such as seal-
ing and insulating houses and installing passive solar
systems, are likely to contribute much larger doses to
Los Alamos County residents than Laboratory opera-
tions because of increased radon levels inside the homes.
The EPA has estimated the annual whole body dose to
individuals from global fallout to be 4.4 mrem.zs

B. Environmental Protection Programs at Los Alamos

1. LERC/EEC Program

In order to assist DOE to comply with requirements of
the National Environmental Policy Act (NEPA), the
Laboratory has a Laboratory Environmental Review
Committee (LERC). Membership consists or represen-
tatives from several Associate Directors oflices, Finan-
cial Management, the Engineering Department, and the
Health Division. The LERC has responsibility to review
environmental assessments (EAs) and other environmen-
tal documents prepared for DOE by the Laboratory. Ad-
ditionally, LERC identifies and reviews items of environ-
mental interest that are generated by Laboratory ac-
tivities or that affect the Laboratory programs and
property. An Environmental Evaluations Coordinator
(EEC), based in the Environmental Surveillance Group
(H-8), assists LERC by coordinating with user groups,
Health Division and the Engineering Department on
development of environmental documents and providing
input to project design at the earliest stage for ap-
propriate environmental decision making.

Projects that may require an EA or EIS are screened
by the EEC to determine what form of environmental
documentation is necessary. When needed, various
resource persons are identified by the EEC to assist in
preparation of the draft environmental document for the
proposed construction or programmatic project.

The EEC also coordinates input on environmental
matters for other official documents and the Quality
Assurance (QA) program (see next section). The EEC
and the Environmental Surveillance Group represen-
tative to the QA program work with those responsible
for construction and/or programmatic activities to
assure that proper environmental considerations are
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made during the assessment and that they are imple-
mented in the QA program.

2. Quality Assurance Program

The Laboratory has a Quality Assurance (QA)
program ‘b for engineering, construction, modification,
and maintenance of DOE-owned facilities and installa-
tions. The purpose of the program is not only to
minimize chance of deficiencies in construction, but also
to improve cost effectiveness of facilities’ design, con-
struction, and operation, and to protect the environment.
QA is implemented from inception of design through
completion of construction by a project team approach.
The project team consists of individuals from the DOE
program division, DOE Albuquerque Operations and
Los Alamos Area Oflices, Laboratory operating
group(s), Laboratory Engineering Department, design
contractor, inspection organization, and construction
contractor. Under the project team approach, each
organization having responsibility for some facet of the
project is likewise responsible for its respective aspects of
the overall QA program. For example, it is the inspection
organization’s responsibility to provide assurance that
the structures, systems, and components have been con-
structed or fabricated in accordance with the approved
drawings and specifications.

Laboratory representatives are responsible for coor-
dinating reviews and comments from all groups with a
vested interest in the project. In particular, the Environ-
mental Surveillance Group reviews proposed new con-
struction, maintenance activities, and modifications to
existing facilities to minimize any environmental
degradation. Consideration is given to the present condi-
tion of the site (soils, geology, ground water, surface
water, air quality, archeology, flora, fauna, drainage
features, archeological resources, etc.), environmental
consequences of the proposed project (airborne effluents,
liquid effluents, industrial waste, solid waste, noise levels,
traftlc patterns, etc.), and environmental impact assess-
ment (air, water, land, visual, noise, odor, biota, etc.).

3. Archeology

Protection of archeological sites at the Laboratory
(mandated by several Congressional acts and Executive
Order 11593) is also part of the QA program. A



proposed location for a new facility is checked to deter-
mine if there are any archeological sites in the area. If
there is one, then an attempt is made to adjust siting so
as to preserve the site. If alternative siting is not feasible,
then the site is excavated to gain knowledge about it and
recover artifacts before it is destroyed. The decision as to
which course to follow is based on the value of the
archeological site, on availability of alternative locations
for the new facility, and on the programmatic impact if
the new facility were not built at that location.

A survey of more than 450 archeological sites at the
Laboratory was made between March 1973 and July
1975. This survey of the pre-Columbian Indian ruins is
summarized in a report,z’ which is used during construc-
tion planning to avoid damage to such sites if possible, or
to provide the lead time necessary to conduct required
salvage archeology. Several unique sites were recommen-
ded for registration as national historic sites and formal
nomination procedures are underway. This will ensure
their preservation for future generations by establishing
formal responsibility and authority to protect the sites.

Eleven new sites, both pre-Columbian and historic, were
located this year and added to the inventory of sites.

Two public tours of archeological sites within the
Laboratory’s boundary were conducted in 1980 (see Fig.
21). These tours allow the public to see archeological
sites that are normally inaccessible to them due to
security restrictions. This year the tours included Mor-
tandad Cave Kiva, which contains some of the finest
petroglyphs in the Southwest, and a Tewa Indian site,
which has a unique configuration of a plaza village and
stone shrine. These tours have proved extremely popular,
with over 500 Laboratory employees and visitors par-
ticipating in each one.

C. Related Environmental Studies

The Environmental Sciences Group (LS-6) at the
Laboratory conducts research and experimental studies
under auspices of the DOE. Some of the research
programs conducted by LS-6 complement routine

Fig. 21.
A public tour of an archeological site at the Laboratory.
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monitoring and research (see Appendix G for list of
publications) conducted by the Environmental Sur-
veillance Group (H-8) by providing a better un-
derstanding of the ecosystem surrounding the
Laboratory in relation to its operations. Following are
highlights of several of these research programs.

1. Fenton Hill Site (TA-57) Surface and Ground
Water Quality. [W. D. Purtymun and R. W. Ferenbaugh
(H-8)]

Los Alamos National Laboratory is currently
evaluating the feasibility of extracting thermal energy
from hot dry rock (HDR) geothermal reservoirs at its
Fenton Hill Site (TA-57). The concept involves drilling
two deep holes into HDR, connecting these holes by
hydraulic fracture, and bringing thermal energy to the
surface by circulating water through the system.

The chemical quality of surface and ground waters in
the vicinity of TA-57, which is about 30 km west of Los
Alamos (Fig. 22), has been determined for use in
geohydrologic and environmental studies. Results of past
studies and detail data have been reported elsewhere.28-3c
Table E-XXXIII summarizes the chemical quality of
water for nine surface water stations, four water supply
locations, two springs along the Jemez Fault, one spring
discharging from recent volcanics, and one abandoned
well. Water quality has varied slightly; however, the
variations in quality are normal due to seasonal fluctua-
tions.

Ponds at the site contain water used in drilling opera-
tions and water used in the experimental loop in the dry
hot rocks about 3000 m below land surface, The water in
the ponds is highly mineralized (1870 mg/t of TDS).
Certain elements present in the ponds are of interest
because of monitoring requirements specified in the
National Pollutant Discharge Elimination System per-
mit. These are arsenic, boron, cadmium, fluoride, and
lithium.

Discharges from the ponds into the canyon began
about 1974. Samples of vegetation and soil from the ca-
nyon bottom and bank of the channel have been collec-
ted semiannually since 1978. These samples are analyzed
for the five elements previously mentioned. Sample loca-
tions are about 100, 200, 400, and 1000 m down ca-
nyon, plus an additional sample at the lower end of the
canyon, far beyond the section of the canyon reached by
the holding pond discharges. These sample collections

are designed to give some indication of whether there is
any accumulation of the elements of interest with time
and with progression down the canyon. Results obtained
to data are shown in Table E-XXXIV. Although these
data are scanty, there is some indication in the lithium
and boron data that there might be elevated concentra-
tions in vegetation in the stream channel in the upper
part of the canyon. This is consistent with the
preliminary conclusion, using chloride as a tracer, that
the discharge from the holding ponds sinks into the ca-
nyon alluvium before it reaches 400 m down the canyon.

2. Radiological Survey of the Site of a Former
Radioactive Liquid Waste Treatment Plant and the Ef-
fluent Receiving Areas of Acid, Pueblo, and Los Akunos
Canyons [A. K. Stoker and D. A. Mayfield (H-8)]

This summary of an evaluation of current radiological
conditions at the site of a former radioactive liquid wa.c+e
treatment plant and the interconnected canyons that
received treated and untreated effluents is based on ex-
tensive field measurements and sampling, followed by in-
terpretation of the resulting data. The study was com-
pleted as part of the Formerly Utilized Sites Remedial
Action Program sponsored by the U.S. Department of
Energy (DOE), It will be used by the DOE to determine
whether any remedial measures are desirable to further
reduce any residual effects from previous use of this site.
A final report on the study will be published in 1981.

Liquid radioactive wastes were generated by research
with nuclear materials at Los Alamos, New Mexico, for
the World War II Manhattan Engineer District atomic
bomb project starting in 1943, and subsequently by work
conducted for the Atomic Energy Commission. Un-
treated ef?luents were discharged into Acid Canyon from
1944 until 1951. A treatment plant was constructed on
the rim of Acid Canyon and discharged treated etlluents
from 1951 until 1964. Following decommissioning of the
plant and decontamination of the site and part of Acid
Canyon, ownership of the property was transferred to
Los Alamos County by the federal government in 1967.

Acid Canyon is a small branch of Pueblo Canyon,
which, in turn, joins Lower Los Alamos Canyon. Acid
Canyon and part of Pueblo Canyon are currently con-
trolled by the County of Los Alamos. The federal
government has an easement across the County land,
generally following the course of the normally dry chan-
nel from the discharge point at the head of Acid Can-
yon, for collecting samples and maintaining test wells.
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Fig. 22.
Water sampling locations in vicinity of Fenton Hill Geothermal Site (TA-.57).
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The remainder of Pueblo Canyon and a
Lower Los Alamos Canyon are currently

small part of
controlled by

the DOE. Most of Lower Los Alamos Canyon, down to
where it joins the Rio Grande, is controlled by the San 11-
defonso Indian Pueblo. Some residual radioactivity at-
tributable to the effluents is found on soils and sediments
in the channels of each of these canyons. Intermittent
runofF events transport and redistribute the sediments
periodically.

The study considered all available relevant informa-
tion. Records provided the history of the treatment plant
and data on types and amounts of contaminants dis-
charged. Environmental monitoring and hydrogeologic
studies, some extending back to the mid- 1940’s, were
reviewed for information on trends and patterns. Data
from these and special radioecology research studies
were compiled to provide points of comparison and a
basis for planning the acquisition of new data. Most of
the new data consisted of multiple analyses of several
hundred sediment and soil samples from the affected
areas. Field measurements included documentation of
radiation conditions and surveys to assure no significant
areas of contamination had been overlooked.

The findings, based on interpretation of the data, are
expressed as potential maximum increments of risk to in-
dividuals exposed to” the conditions. Specifically, in-
dividual risks of cancer from exposure to radiation were
calculated from factors recommended by the Inter-
national Commission on Radiological Protection
(ICRP). Potential exposures to radiation for various
possible mechanisms were generally calculated as 50-yr
dose commitments resulting from 1-yr exposures to ac-
count for cumulative doses from those radioactive
materials retained in the body for varying periods after
the initial exposure. Exposure to radiation from natural
background results in exactly the same kinds of risks.
The IC RP risk estimating factors were applied to natural
background radiation to provide one context for judging
the significance of other risks. People living in Los
Alamos County incur an estimated incremental risk of
cancer mortality of 8 chances in 10000, from a 50-yr ex-
posure to the natural radiation background. The natural
radiation background dose, about 150 mrem each year,
includes contributions from cosmic radiation, natural
terrestrial radioactivity, and natural radioactivity incor-
porated in the body. A larger perspective is that the
overall U.S. population lifetime risk of mortality from
cancers induced by all causes is currently about 2
chances in 10.

The maximum likely incremental risks from all
mechanisms of potential exposure in the areas having
residual radioactivity attributable to liquid effluent dis-
posal rar;ge from about 6 chances in 1000000 down to
1 chance in 10000000000 under current conditions of
land use. The pathways include direct exposure to
penetrating radiation and inhalation of resuspended dust.
Current land use includes occasional recreational use of
Acid and Pueblo Canyons, commuter traflic on State
Road 4 in Lower Los Alamos Canyon, several
households, a commercial sand and gravel operation,
and cattle grazing in Lower Los Alamos Canyon.

The 50-yr dose commitments for whole body, lung,
and bone were calculated. All dose commitment values
are considered overstated to some degree, because
assumptions u,sed in their derivation were made to max-
imize estimates of potential effects. All dose commit-
ments are small fractions of those permitted above
natural background and medical exposu~e by the DOE
Radiation Protection Standards (RPSS). The highest one,
from the unlikely circumstance of a full year occupancy
of a small portion of the former waste treatment plant
site, is about 120/0of the RPS. All of the others are less
than 2?40of the RPS.

Measurements of conditions over many years in the
Los Alamos County community and residential areas
adjacent to the canyons have documented the absence of
any doses in those locations attributable to the residual
radioactivity from liquid eflluent disposal. Measurements
of food pathways (fish in Cochiti Lake on the Rio
Grande and food crops irrigated with the water) show
that no doses are attributable to the transport of con-
taminated sediments from Los Alamos Canyon.

Theoretical analysis shows two other pathways could
result in doses to a limited number of individuals. One is
uptake of some contamination through an abrasion
wound caused by rocks in the vicinity of the untreated
waste outfall location. The other is consumption of meat
from a beef steer grazed in Lower Los Alamos Canyon.
Potential risks from these pathways are in the same
range as estimated for the other mechanisms.

Possible future changes in land use could result in
other types of exposures. Pueblo Canyon has been dis-
cussed as a potential area for residential development to
ease housing pressures in Los Alamos County. Most of
the land amenable to development is in Lower Pueblo
Canyon, now under DOE control. The potential for
chronic exposure over many years from residential oc-
cupancy was evaluated. Calculated doses after 70 yrs of
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continuous exposure to resuspended dust were no more
than about 1.3V0of the proposed Environmental Protec-
tion Agency (EPA) guidance on dose limits for persons
exposed to transuranium elements in the general environ-
ment. Potential exposures for hypothetical home gar-
deners and construction workers in Lower Pueblo Can-
yon were the highest estimated (1.5% and 6% of RPS)
with maximum incremental bone cancer risks of about 1
and 5 chances in 10000000, respectively. Potential ex-
posure to a construction worker at the County-owned
site of the former waste treatment plant could molt in
risks of about the same size.

Some highlights of the occurrence and distribution of
radioactivity on the sediments and soils affected by the li-
quid effluents may be useful in evaluating future manage-
ment alternatives and describing possible future changes
from natural hydrologic processes. Transuranium ele-
ments (plutonium and americium) are present in all affec-
ted areas at levels with statistical significance above
those normally observed as background from worldwide
fallout in northern New Mexico. The highest concentra-
tions occur in small areas at the County-owned site of
the former waste treatment plant (affected area -3500
mz, to depths of -2 m) and a natural drainage course
that carried the untreated effluent (affected area -500
m2, to depths of -1/2 m).

Within the canyons most contaminated material is
near-surface (K 1/2 m). The largest average concentra-
tions and about 16% of the total inventory occur in
County-owned Acid Canyon (affected area ~ 1750 m2).
Intermediate average concentrations and about 12?40of
the inventory occur in County-owned Middle Pueblo
Canyon (affected area -50 000m2). Similar concentra-
tions, but about 67% of the inventory, occur in Dec-
ontrolled Lower Pueblo Canyon (affected area
-200000 m2). The lowest average concentrations, and
about 6?40of the inventory, occur in Lower Los Ahimos
Canyon on San Ildefonso Indian Pueblo land (affected
area -260000 mz).

Other radioactive contaminants including fission
products are present at low, but statistically significant,
levels above background in some, but not all, areas.
Their major contribution to estimated risks is from exter-
nal penetrating radiation that would be experienced only
in the immediate vicinity of the contamination, for exam-
ple, the channels and banks.

Some differences in future conditions will result from
radioactive decay processes. Estimated total doses from
transuranics will change by no more than about k4% in

70 years, the approximate time required for maximum
ingrowth to one daughter product (24*Am). The es-
timated doses from fission products will decline to about
1/5 the present values in the same time period. The fis-
sion products are largely responsible for the estimated
external doses in Lower Los Alamos Canyon, Acid Can-
yon, and at the treatment plant site.

Major future runoff events in Pueblo Canyon could
result in movement of the large proportion of the trans-
uranic inventory, now accumulated in the broad chan-
nel of Lower Pueblo Canyon, further downstream and
into Lower Los Alamos Canyon. Should such major
movement occur, estimated potential risks and doses
now calculated for bone and lung in Lower Pueblo Can-
yon would be applicable as upper limits for Lower Los
Alamos Canyon. Concentrations in Lower Los Alamos
Canyon would be increased by factors of as much as 10,
which would be no more than the levels presently occurr-
ing in Lower Pueblo Canyon, with the resultant changes
in risk noted.

During the year of such an event, it is possible that the
average concentration of plutonium on suspended sedi-
ments in the Rio Grande in White Rock canyon down to
Cochiti Dam (about 20 km downstream from the junc-
tion with Los Alamos Canyon) would be higher than
that typically observed in the river due to worldwide
fallout. Maximum levels would be about the same as the
concentration considered by the EPA to be average for
soils throughout the United States.

3. Transport of Radionuclides From the LAMPF
Lagoons [R. W. Ferenbaugh and W. D. Purtymun (H-
8)]

Cooling system leaks at the Los Alamos Meson
Physics Facility (LAMPF) discharge water with activa-
tion product radionuclides, primarily 3H, ‘Be, and 22Na,
into lagoons below the facility. Samples of water, sedi-
ments, and transpirate from trees adjacent to the eflluent
stream from the lagoons have been collected approx-
imately every two months since the e!lluent began flow-
ing in the spring of 1979. The purpose of this sampling
program is to ascertain the extent to which radionuclides
are dispersed from the lagoons. Figure 23 shows loca-
tions of the sampling sites relative to the lagoons and Los
Alamos Canyon. Between sites 2 and 3, the discharge
stream drops from the plateau, on which the lagoons are
located, into a side canyon that eventually enters Los
Alamos Canyon between sites 6 and 7. Surface water is
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Sampling locations in vicinity of the LAMPF lagoons.

found in the side canyon below site 4 only during heavy
runoff events.

A summary of the sampling results from 1979 and
1980 is shown in Table XXIII. These data show that
radionuclide concentrations decrease with progression
down the canyon and fall off sharply past sampling site
4. Tranpirates from piiion and juniper trees located im-
mediately adjacent to the stream show elevated tritium
concentrations (as HTO) above site 4. Tritium in
transpirates collected below site 4 also are lower.

Given the uncertainty associated with the analytical
results (approaching 100VOin many cases), the data in
Table XXIII are ditlicult to interpret in terms of ac-
cumulation in the environment. The 22Na concentrations
for 1980 do seem to be higher than the 1979 values. This
may be because of the 2.6 yr half-life of 22Na, compared
with a half-life of only 53 days for ‘Be. Tritium has a
half-life of 12.3 yr, but the 1979 and 1980 tritium profiles
in water and sediment are very similar. However,
transpirate samples for 1980 appear to have higher
tritium levels than 1979 samples, indicating possible ac-
cumulation in the trees adjacent to the stream.

In general, the data continue to show that, while there
has been some dispersal of radionuclides down the can-
yon receiving the discharge, there has been no detectable
dispersion beyond where the discharge stream sinks into
the alluvium.
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4. Honeybees as Biological Monitors [R. W. Feren-
baugh and A. J. Ahlquist (H-8)]

Several studies37-39have demonstrated that honeybees

can be used as indicators of environmental pollution. Use
of honeybees for biological monitoring is presently being
investigated by the U.S. Environmental Protection
Agency. This investigation is based on the premise that
honeybees pick up any contaminants present in the en-
vironment and concentrate them in their bodies and/or
honey.

At the Los Alamos National Laboratory, use of
honeybees as environmental biomonitors for
radionuclides was !irst investigated by Dr. T. E. Hakon-
son40 in the early 1970s. This work showed that
honeybees could be used for this purpose, particularly
for detection of tritium in the environment. More recen-
tly, a network of beehives has been established near
waste disposal sites and waste stream outfalls throughout
the Laboratory reservation. Bee and honey samples are
collected each fall from these hives and from control
hives at various locations away from the Laboratory.
These samples are analyzed for both radioactive and
nonradioactive constituents. Honey has proved to be
rather intractable to most analytical techniques, but the
analytical problems are slowly being resolved. Table
XXIV shows analytical results that have been obtained
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TABLE XXIII

ANALYTICAL RESULTS OF SAMPLES TAKEN BELOW LAMPF LAGOONS

1979
(x 105)

Water (pCi/f)
1 7.93 (5)
2 7.73 (5)
3 7.23 (4)
4 6.15 (3)
8 0.02 (2)

Sediment (pCi/g)
1 7.91 (3)
2 8.27 (4)
3 7.32 (4)
4 4.55 (4)
5 0.90 (4)

6 0.03 (4)
7 0.01 (3)
8 0.05 (3)

Transpirate (pCi/[)
2, 3.47 (3)
3 2.70 (4)
4 0.97 (7)
5’ 0.00 (5)
6 0.01 (4)
8 0.00 (3)

1980 ‘Be

(x 105) 1979 1980

7.51 (4) 152000 (5)
7.17 (4) 357000 (5)
7.50 (4) 33000 (4)
7.36 (4) 39300 (2)
0.04 (3) 75 (2)

7.47 (5)
6.54 (5)
6.66 (5)
6.61 (5)
0.06 (5)
0.03 (5)
0.03 (5)
0.04 (3)

2580 (3)
5010 (5)
2770 (5)

439 (5)
148 (5)

0.7 (5)
0.6 (3)
0.7 (4)

5.73 (4) 483 (3)
4.01 (3) 708 (4)
2.42 (7) 30 (7)
0.04 (3) 914 (5)
0.01 (2) 250 (4)
0.03 (4) 667 (3)

191 Ooo (4)
317000 (4)
156000 (4)
136000 (4)

341 (3)

2120 (5)
3570 (5)
3850 (5)
2320 (5)

0.5 (5)
0.6 (5)
0.6 (5)
1.1 (5)

1010 (3)

<416 (3)
<1330 (5)

350 (2)
<150 (1)
<300 (1)

22Na

1979

2310 (4)
2290 (4)
2070 (3)
1400 (2)

3 (1)

2.2 (3)
5.9 (4)
1.9 (4)
1.5 (4)
0.5 (4)
0.01 (4)
0.01 (3)
0.03 (3)

29 (3)
129 (4)

5 (7)
8 (5)

<31 (4)
o (3)

4290 (4)
4330 (4)
4530 (4)
4050 (4)

33 (3)

6.3 (5)
12.5 (5)
4.2 (5)
4.9 (5)
0.05 (5)
0.02 (5)
0.02 (5)
0.05 (5)

187 (3)
28 (3)

110 (5)
15 (2)
40 (1)
60 (1)

Note: Numbers in parentheses represent number of samples taken throughout the year.

to date. In addition to the data shown in Table XXIV, 5. Evaluation of Transuranic Waste Management
analyses of the 1980 honey samples showed no detec- Methods [L. J. Walker and W. R. Hansen (H-8)]
table quantities of mercury, 238Pu,or 239Pu.As further
data are accumulated, they will provide monitoring infor- The project evaluating alternative transuranic (TRU)
mation and possibly information on movement of pollu- waste management strategies at Los Alamos National
tants in the environment and food chains. Laboratory is nearing completion, as a part of the
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Sample
Location

TABLE XXIV

ELEMENTAL ANALYSES OF BEES AND HONEY

Honey Analyses

‘Be 137(-+5 3H 22Na u

Area G
DP Canyon
Etlluent Canyon
Mortandad Canyon
TA-33
TA- 16
Pajarito Acres
Barranca Mesa
Chimayo

(pci/t)
1980

(pci/e) (pCi/mt’) (pCih’) (PN
1979 1980 1979 1980 1980 1979 1980

136
<266
<156

206
<94

<196

<176
<266

92

<43
<29

10
<29
<26

1
0

<9
<11

<28
16
14
4

30
62

6
6

<42

Sample
Location

9.6
5.8

26.7
11.8

579
2.8

10.5

3.6
0.6

21.4
5.6

17.9
27.4

207
5.2
7.9
4.0
3.0

Bee Analyses

u B

(ppb) (ppm)

1979 1980 1979 1980— — ——

58

24
<34

26
<16

4
28

<20
12
82

Area G
DP Canyon
Eflluent Canyon
Mortandad Canyon
TA-33
TA- 16
Pajarito Acres
Barranca Mesa
Chimayo

23
57
15
36

7
18

---

---
---

Laboratory’s ongoing waste management programs. The
study considered several possible strategies for long-term

management of TRU wastes currently buried and stored
at Los Alamos. Several strategies were identified and the
list narrowed to 14 alternatives and combinations selec-
ted for in-depth evaluation.

The alternative strategies selected for the study in-
clude:
●Continue present practices, that is, continue sur-

veillance and maintenance of the six waste disposal

14 25 20
99 20 1.5
47 11 13
96 24 17
44 15 17
31 11 11

0 --- 18
59 --- 14
20 --- 19

——

0 0
00
00
0 0.9
00
00
00
00
00

sites where TRU wastes are thought to be located at
Los Alamos, for an assumed 100 yr period of in-
stitutional control.

● Engineered improvements, that is, increase the depth of

cover over the existing TRU waste sites and add an ad-
ditional rip-rap cover.

● Exhumation of the buried wastes and retrieval of the

stored wastes.
●segregation of the wastes into TRU and non-TRU fac-

tions, with reburial of the non-TRU wastes.
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●Resizing and packaging of the TRU wastes into

standard-sized containers.
●Processing of the TRU wastes, that is, such as incinera-

tion of combustibles, decontamination of metallics, and
immobilization of unprocessed materials and the
residuals.

●Disposal by burial in a deep pit at Los Alamos.
●Dispos~ by entombment in a federally-owned deep

geological repository.

Comparisons resulting from the study indicate the
least amount of short-term (100 yr) commitment of
dollars and other resources is the continue present prac-
tices alternative. Dollar costs for the other alternatives
range up to a high of about seven times this base.

Results of the radiological dose assessment in general
follow the cost pattern with one exception. The smaUest
radiation dose to workers and the public is with the
Engineered Improvements option. For this option, ad-
ditional cover would be added to enhance protection
against possible intrusion. During this operation the
wastes would not be contacted or uncovered. The
radiological doses ranged from a low for the Engineered
Improvements option, to a high of about 95 times higher
for the most complex strategy relative to the base case of
continue present practices. Dose estimates were made
under both normal working conditions and under various
accident scenarios, including estimated possible doses to
occupationally exposed workers and the general public
to a distance of 80 km, including the Albuquerque pop-
ulation.

Several groups at the Laboratory contributed to this
study. Engineering and cost estimating efforts were per-
formed by personnel from the Engineering Design Divi-
sion (WX-4), while radiation dose estimates and assess-
ment work was done by personnel from the Health
Physics Group (H- 1). Personnel from the Waste
Management Group (H-7) contributed data on the waste
inventory and source term definition. Environmental
transport methodology and modelling were the respon-
sibility of personnel from the Environmental Sciences
Group (LS-6). Overall management, coordination, and
the nonradiological assessments were provided by per-
sonnel from the Environmental Surveillance Group (H-
8).

6. Environmental Surveillance of Radioactive Waste
Disposal Areas. [D. L. Maytield (H-8)]

In 1980, an environmental surveillance plan41 tailored
to specific radioactive waste disposal sites was developed

to supplement the Laboratory’s general environmental
surveillance effort. The plan, which is for both active and
retired disposal areas, specifies a brief annual survey for

most disposal areas and a comprehensive survey for
each disposal area every fifth year. The annual surveys
are designed to monitor changes on the surface of each
disposal area. Fifth year comprehensive surveys will dis-
close more subtle trends, both on and below the surface.

The survey plan also provides guidance in designing
sampling grids and transects, using field instruments for
radioactivity measurements, taking soil and biota sam-
ple, and applying laboratory analytical techniques to soil
and biota specimens. Several areas were surveyed during
the annual survey in 1980, and the results will be repor-
ted in 1981. The remaining areas will be surveyed in
1981.

7. Accumulation and Retention of Soil Particles on
Plants [M. K. WaUwork-Barber (H-8) and T. E. Hakon-
son (LS-6)]

A study was conducted to measure accumulation and
retention of soil particles on tomato plant surfaces as a
function of soil particle size, surface of deposition, height
of foliage above ground, rainfall characteristics, and
time. Accumulation and retention of soil particles on
plant surfaces are simultaneously occurring processes
that require separate treatment to clarify experimental
results. This was accomplished by conducting two
studies, one involving accumulation of particles on
foliage by rain splash-up of soil from the ground surface,
and the other involving retention of particles that were
applied directly to the foliage surfaces. A burlap covering
over the ground surface prevented rain splash-up of soil
from occurring in the retention plot. The number and
size of particles per unit area of leaf surface were
measured with a scanning electron microscope (SEM).

Results based on SEM analysis indicated that no par-
ticles greater than 200 ~m in diameter were accumulated
or retained by tomato plant surfaces. Particles smaller
than 200 ~m were divided into three size fractions, 4-16
~m.(clays), 17-55 ~m (silts), and 56-200 ~m (fine sands).
The number of particles in each size fraction was
significantly different (P < 0.05). Clay particles accoun-
ted for 85 (-385 particles/mm2) of the number of parti-
cles present on the plant surfaces, while the tine sand size
accounted for less than 1Yoof the particles observed.

The number of particles present on plant surfaces
decreased with an increase in height of foliage above
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ground surface for all three particle sizes. Samples collec-
ted from the zone 0-40 cm above the ground surface con-
tained 1.4 times more particles than the zone greater
than 40 cm above the ground surface.

Distribution of particles on the plant as a function of
location (upper leaf surface, lower leaf surface, stem) was
uniform for all particle sizes with the exception of the
clays. Clay particles (4- 16 ~m) were most abundant on
upper leaf surfaces.

Accumulation of particles increased by a factor of 2,
and retention of particles decreased by a factor of 1.5 as
a function of time. Assuming that, after the fourth rain-
fall, the amount of soil on the plants was approaching
equilibrium, an estimate can be made of the soil ac-
cumulation rate constant for plants under field condi-
tions. Assuming a simple linear model [(amount of soil
available for resuspension) x (accumulation rate cons-
tant) = (amount of soil on plant)], the accumulation rate
constant was estimated to be about 9 X 10-5/day. This
estimate has been incorporated into the DOE-funded
pathway analysis for the study “Human Radiation Ex-
posures Near the Nevada Test Site.”

This study confirmed that small, mobile particles are
the major component of the soil that is accumulated and
retained by plants, that clay particles preferentially ac-
cumulate on the upper leaf surfaces and lower heights of
the plant, and that particle accumulation is influenced by
rainfall intensity. Since silt-clay particles contain as
much as 10 times higher contamination concentrations
than the larger particles, this study could account for the
relatively high radionuclide plant/soil concentration
ratios observed in the field. It is also likely that as time
progresses, an equilibrium is established between reten-
tion and accumulation processes, and this assumption
can be used to estimate accumulation rate constants for
plants under field conditions.

8. Hydrological Transport of Sediments [T. E.
Hakonson (LS-6)]

During 1979, three runoff events occurred in Mortan-
dad Canyon at the Los Alamos National Laboratory af-
ter placement of labeled soil in the stream channel. Two
of the events (storms 1 and 2) were small and resulted in
peak flows at the labeling location of 11.3 and 8.5 liters
per second ([ps). The third event (storm 3) was substan-
tially larger, although still a relatively small flow, and
resulted in a peak flow of 241 lps. Flows in excess of
2800 (ps have been recorded in Mortandad Canyon.

Data on. runoff and particle transport distance as a
function of accumulative number of runoff events
demonstrate that particle sorting by runoff occurs and
that smaller particles are transported further downstream
than larger particles during a given runoff event. For ex-
ample, labeled silt-clay (<53 ~m) particles were
transported at least 10 times further downstream than
were the medium to coarse sands ( 106-495 ~m and >495
~m, respectively) during a given runoff event. The highly
mobile nature of the silt-clay particles is further indicated
by their presence in the stream channel at locations
where surface water runoff from a given event ceased.

Depletion of labeled soil from the label location was
most rapid for silt-clay particles, being consistent with
the high mobility of this size fraction. Following the first
runoff event, maximum concentrations of *82Ta(<53 pm
particles) in the label location were only 13’%0of the in-
itial concentrations, whereas from 65°A to 100?4oof the
initial concentrations of the tracers 141Ce,*24Sb,and 4%c
could still be detected at the label location after the first
runoff event. However, after three runoff events less than
3V0 of the initial concentrations of any of the tracers
were detected at the label location.

The implication of these data are that a point source of
contamination in the intermittent stream channel in Mor-
tandad Canyon is rapidly diluted and/or transported
downstream. The rate of depletion, initially, is more
rapid for the highly mobile silt-clay size fraction;
however, this depletion is nearly complete for all size
fractions after as few as three relatively small runoff
events.

In summary, particle sorting by rainstorm runoff does
occur and is characterized by large downstream move-
ment of silt-clay particles with relatively smaller move-
ment of coarser particle sizes. Furthermore, the max-
imum transport distance of silt-clay particles coincides
with the maximum distance downstream that surface
water runoff occurs. Transport of labeled soil particles
from a point source is most rapid for silt-clay particles;
however, after as few as, three relatively small runoff
events, less than 3!40 of any of the labeled particles
remained at the label location. Thus, contaminants, par-
ticularly those associated with silt-clay size fractions,
that are released to an intermittent stream channel would
be rapidly transported downstream during rainstorm
runoff events.
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9. A Reference Elk Model for Calculating Contami-
nant Doses to Rocky Mountain Elk [Susan Meadows
(LS-6)]

Most toxic substances are unevenly distributed
throughout the body. 42 For inst?nce, iodine is used
primarily by the thyroid, and the radioactive isotope ’311
will accumulate in that gland. Total body weight alone
provides insufficient information to calculate the body
burden, or dose, of a particular contaminant. However, if
the ratio of a target tissue, such as thyroid, to total body
weight is known, total weight can be used to estimate
dosage. A model for the Reference Man was developed
in 1949 to calculate radiation doses to human beings42
and was updated in 1975.43 During studies on
radionuclide metabolism in mule deer (Odocoileus

hemionus hemionus), Hakonson and Whicker44
developed a similar model for that species.

The objective of this study was to devise a Reference
Elk model for use in radioactive and stable contaminant
dose assessments in elk (Cerws elaphus nekoni). It was
conducted at the Los Alamos National Environmental
Research Park, which is located on the eastern slope of
the Jemez Mountains in north-central New Mexico, and
encompasses the Los Alamos National Laboratory. A
large population of elk winter in a ponderosa pine habitat
on and near Laboratory technical areas. These animals
could potentially obtain radioactive and stable contami-
nants from areas contaminated by Laboratory
activities.g

Between 18 March and 16 April 1980, five elk were
collected in an abandoned Laboratory technical area.
Each carcass was dissected and all tissues weighed. In-
formation obtained from the dissections was used to
calculate the Reference Elk model presented in Table
XXV. Boyd45 offers similar data for Rocky Mountain
elk, but only for five major organs. A complete
Reference Elk model was not available before comple-
tion of this study.

Certain tissue percentages are similar for man and elk,
such as muscle tissue and lungs. Differences occur with
the proportionally larger brain of man, and larger gas-
trointestinal tract characteristic of ruminant elk. Mule
deer and elk have similar proportions of muscle tissue
and whole skeleton, but show important differe~ces in
proportions of lung, liver, and heart mass. The latter is
possibly related to differences in metabolism and total
body size. The Reference Elk, like the Reference Man

and Reference Mule Deer, is expected to provide reliable
baseline data for studies of environmental contaminants
and their effects on mammalian systems.

10. Los Akunos National Environmental Research

Park Biotelemetry Studies on Elk [G. C. White (LS-6)]

Elk biotelemetry studies were continued during the
past year in Los Alamos National Environmental
Research Park through cooperative research with Ban-
delier National Monument, U.S. Forest Service (Santa
Fe National Forest), Baca Land and Cattle Company,
New ‘Mexico Game and Fish Department, and Los
Alamos National Laboratory. A total of 36 elk have
been live-trapped, marked, and released over the past 2
yr, with 30 of these animals radio collared. Objectives of
this study are to (1) determine areas on Laboratory and
adjacent lands that are heavily used by elk, (2) determine
habitat use and seasonal migration pathways, and (3)
develop effective methodologies for the study of large
herbivore populations.

Biotelemetry data have shown that the elk favored a
wintering habitat created by the June 1977 La Mesa
Forest Fire. Several 10 yr old clear cuts were used for
calving and nursing areas. In general, radio- collared elk
tended to use areas in an early successional state and
where there was little human activity.

The rate of poaching in areas frequented by the radio-
collared elk appears to be faidy low. Only 2 animals are
assumed to have been poached in over 45 elk-years.
Thus, the probability of an individual elk being killed by
poachers during a year appears to be about 0.044 (95V0
confidence interval is O to O.106). This result does not
imply that numerous elk are not poached, but rather than
for any one individual, there is only a of 44 in 1000
chance that it will be illegally taken by a poacher during
the coming year. Stated differently, the radio-collar data
suggest that 4.4% of the population is taken illegally
each year. Note that this figure is based on a very small
sample of two elk poached in 45 elk-years, so interpreta-
tion must be carefully made. Also, the survival rate of 2-
l/2-yr old bulls through their first legal hunting season is
estimated to be 60% (95V0confidence interval is 14V0to
95’Yo),based on a very limited sample size of two kills.

Two new techniques have been published by personnel
associated with this study. Hayes4Gdeveloped a method
to detect when an elk has been caught in a trap utilizing
radio transmitters. White47 developed a method of
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TABLE XXV

PERCENTAGE OF TOTAL WEIGHT FOR TISSUES OF
MAN, MULE DEER, AND ROCKY MOUNTAIN ELK

% of Total Weitzht

Tissue Maria Mule Deerb

Pelt
G.I. tract
Diaphragm
Kidneys
Spleen
Reproductive tract
Liver
Lungs
Esophagus
Heart
Adrenals
Pancreas
Thyroid
Pituitary
Brain
Eyes
Tongue
Skeletal muscle
Whole skeletonc
Long bones
Marrowf

—————————

aFrom ref. 43. Man weighs 70 kg.

..-

1.7
---

0.44
0.26

---

2.6
1.4
0.06
0.47
0.020
0.14
0.029
0.00086
2.0
0.02
0.10

40
14

---

2.1

---

---

0.36
0.26
0.26

---

1.90
1.80
0.080
0.85
0.010
0.10
0.009
0.002
0.30
0.066
0.25

46.9
10.3

---
---

5,8 + 0.94d
5.4 + 0.56

0.59 * 0.13
0.19 * 0.022
0.34 * 0.20

2.7 * 0.65
1.1 + 0.058
1.4 + 0.24

0.10 * 0.033
0.62 + 0.041

0.0039 + 0.00026
0.079 * 0.014

0.0061 + 0.0014
0.0011 + 0.00029

0.15 +0.019
0.031 * 0.0049

0.27 + 0.066
44 k 0.55
11 +0.8

4.8 + 0.58
0.35 ● 0.019

bFrom ref. 44. Mule deer weighs 63 kg.
cElk weighs 233 kg.
d*ls.
‘Reference man weighed with marrow; reference elk and mule deer weighed without long bone marrow.
‘Reference man: all yellow marrow; reference elk: yellow marrow iron long bones only.

presenting biotelemetry data utilizing computer dimension to be emphasized and illustrate interactions
generated movies. Movies of the data allow the time among the individual animals.
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APPENDIX A

STANDARDS FOR ENVIRONMENTAL CONTAMINANTS

The concentrations of radioactive and chemical con-
taminants in air and water samples collected throughout
the environment are compared with pertinent standards
contained in the regulations of several federal and state
agencies in order to verify the Laboratory’s compliance
with these standards. Because many DOE orders,
manuals, and directives are still being promulgated and
were not considered final at the time this report was be-
ing written, numerous references have been made to
Energy Research and Development Administration
(ERDA) Manual Chapters which continue to serve as
guidelines until superseded by the final DOE orders and
manuals. Laboratory operations pertaining to environ-
mental quality control are conducted in accordance with
the directives and procedures contained in ERDA’s
Health and Safety Manual, Chapters 0510, 0511,0513,
0524, and 0550.

In the case of radioactive materials in the environ-
ment, the guides cent ained in Manual Chapter 0524 are
used as a basis for evaluation. However, the ERDA stan-
dard for uranium in water (1500 and 60 mg/t’ for con-
trolled and uncontrolled areas, respectively) does not
consider chemical toxicity. Therefore, for the purposes of
this report, the more restrictive standardsA1 of the Inter-
national Commission on Radiological Protection (ICRP)
for uranium in water (60 mg/t for an occupational 40-h
week) are used as a point of comparison. For at-
mospheric uranium, the ERDA and ICRP standards are
in agreement. The standards are listed in Table A-I in the
form of a Radioactivity Concentration Guide (CG). A
CG is the concentration of radioactivity in air breathed
continuously or water constituting all that ingested dur-
ing a year that is determined to result in whole body or
organ doses equal to the Radiation Protection Standards
(RPSS, listed in Table A-II) for internal and external ex-
posures. Obviously, there are uncertainties in relating
CGS to RPSS. Uncontrolled area CGS correspond to
RPSS for the general public, whereas controlled area
CGS correspond to RPSS for workers. Thus, common

practice and stated ERDA policy in Manual Chapter
0524 are that operations shall be “conducted in a man-
ner to assure that radiation exposure to, individuals and

population groups is limited to the lowest levels
technically and economically practicable.”

Because some radioisotopes remain in the body and
cause exposure long after intake has occurred, the RPSS
require consideration of the dose commitment caused by
inhalation, ingestion, or absorption of such isotopes. For
purposes of this report, 50-yr dose commitments were
calculated where appropriate using dose factors from
reference A-2.

For chemical pollutants in water supply, the controll-
ing standards are those promulgated by either the En-
vironmental Protection Agency (EPA) or the New Mex-
ico Environmental Improvement Division (NMEID, see
Table A-III). EPA’s maximum contaminant level (MCL)
is the maximum permissible level of a contaminant in
water which is delivered to the free flowing outlet of the
ultimate user of a public water system.A2

Radioactivity in public water supply is governed by
EPA regulations contained in 40CFR141. These regula-

tions provide that combined ‘2cRa aqd 228Rashall not ex-
ceed 5 x 10-9 LCi/mt’ (5 pCi/t) amj gross alpha activity
(including 22cRa,but excluding radon and uranium) shall
not exceed 15 x 10-9 ~Ci/mt’ (15 pCi/t). A screening
level of 5 x 10-9 yCi/mt’ (5 pCi/t’) is established as part
of the monitoring requirements to determine whether
specific radium analyses must be performed. Plutonium
concentrations are compared to the EPA gross alpha
MCL of 15 x 10-9 pCi/mt (15 pCi/t’).A3

For man-made beta and photon emitting
radionuclides, the EPA drinking water regulations
specify that a concentration be limited to a level that
would result in a dose of 4 mrern/yr calculated according
to a specified procedure. The EPA calculated value for
tritium (3H) is 20 )( 10-6 ~Ci/mt and for cesium (137CS)
is 200 )( 10–9 ~Ci/mf.’3
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TABLE A-I

ERDA RADIOACTIVITY CONCENTRATION GUIDES (CGS)

Concentration Guides for Uncontrolled Areasa’b

Nuclide

3H

‘Be
11C,13N,150

41Ar

89sr

90&.d

1311d

137(-s

238pu

239pud

U, naturalc

CG for Alr CG for Water

(pCi./m~ (yCi/m/) (nCi/~

2 x 10–7
---

3 )( 10-8
4 x 10–8
3 )( 10–10
3 )( IO–11
1 x 10–10
5 x 10–10
7)( 10-14

6 )( 10–14

2 x 10–13

(pg/m3)c

9 x 106

3 x 10–3
2)( 10–3

---
---

3 *1 O-6
3 x 10–7
3 )( 10–7
2 x 10–5
5 x 10-6
5 x 10-6
4 x 10–6

2 x 10-5

3000
2000

---

---

3
0.3
0.3
20
5

5

4
(mglo

60
1.8 (ICRP’)

Concentration Guides for Controlled Areasa’b

CG for Ak

Nuclide (~Ci/mo

3H 5 x 10-6

7Be ---
11(=,13N, 150 1 )( 10-6

41Ar 2 x 10-6
89sr 3 x 10-8
9osr 1 x 10-9
1311d 4 x 10–9
137(-s 1 x 10–8
238pu 2 x 10–12

239pud 2 x ,0–12

241 Am 6)( 10-12

(tx#m3)e

U, naturalc 2.1 )( 108

CG for Water

(~Ci/mf) (nCi/()

1 x 10–1 1 x 105

5 )( 10–2 5X104

--- ---
--- ---

3 x 10-4 300
1 x 10–5 10
3 x 10-5 30
4 x 10-4 400
1 )( 10–4 100

1 x 10--4 100
1 x 10–’$ 100

(mf#()

5 )( 10–4 1500
60 (ICRP’)

——

aThis table contains the most restrictive CGS for nuclides of major interest at the Laboratory (ERDA,
Manual Chap. 0524, Annex A).
bCGs apply to radionuclide concentrations in excess of that occurring natur~ly or due to fdlOUL
cOne curie of natural uranium is equivalent to 3000 kg of natural uranium. Hence, uranium masses may

be converted to the ERDA “uranium special curie” by using the factor 3.3 x 10–13 ~Ci/pg.

dof the possible ~Pha ad ~ta emitting radionuciides released at the Laboratory, 239Pu ~d *311,respec-

tively, have the most restrictive CGS. The CGS for this species are used for the gross alpha and gross beta
CGS, respectively.

‘For purposes of this report, concentrations of total uranium in water are compared to the ICRP recom-
mended values which consider chemical toxicity.
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TABLE A-II

I

I

I

I
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I
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ERDA RADIATION PROTECTION STANDARDS FOR

EXTERNAL AND INTERNAL EXPOSURES

Individuals and Population Groups in Uncontrolled Areas

Annual Dose Equivalent or Dose Commitment (rem)’

Based on Dose to Individuals
at Points of Based on an Average Dose to a Suitable

Type of Exposure Maximum Probable Exposure Sample of the Exposed Population

Whole body, gonads, or bone marrow 0.5 0.17
Other organs 1.5 0.5

Individuals in Controlled Areas

I Type of Exposure Exposure Period

I

Whole body, head and trunk, gonads, lens of Year
the eys,b red bone marrow, active blood Calendar Quarter
forming organ;.

I
Unlimited areas of the skin (except hands Year

and forearms). Other organs, tissues, and Calendar Quarter
organ systems (except bone).

I Bone Year
I Calendar Quarter

Forearmsd Year
Calendar Year

Handsd and feet Year
Calendar Quarter

——.————

‘To meet the above dose commitment standards, operations must be conducted

Dose Equivalent
[Dose or Dose

Commitmenta (rem)]

5’
3

15
5

30
10

30
10
75
25

in such a manner that it
would be unlikely that an individual would assimilate in a critical organ, by inhalation, ingestion, or ab-
sorption, a quantity of a radionuclide(s) that would commit the individual to an organ dose which exceeds
the limits specified in the above table.

bA beta exposure below a maximum energy of 700 keV will not penetrate the lens of the eye; therefore,
the applicable limit for these energies would be that for the skin (15 rem/year).

cIn special cases with the approval of the Director, Division of Safety, Standards, and Compliance, a
worker may exceed 5 rem/year provided his/her average exposure per year since age 18 will not exceed 5
rem/year.

‘All reasonable effort shall be made to keep exposure of forearms and hands to the general limit for the
skin.
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TABLE A-III

MAXIMUM CONTAMINANT LEVEL (MCL) IN WATER SUPPLY

INORGANIC CHEMICALS AND RADIOCHEMICALSa

$

Inorganic Chemical
Contaminant

As
Ba
Cd
cl
Cr
Fb

Pb
Hg

Na

N03
Se
Ag
TDS

———————

MCL
(mg/t’)

0.05
1.0
0.010

250
0.05
2.0
0.05
0.002

250

45
0.01
0.05

1000

FOR

MCL

Radiochemical Contaminant (~Ci/mt)

137& 200 )( 10–9
Gross alphac 5X1 O-9
3H 20x 10-6
238pu 15 x 10–9
239pu 15 x 10–9

aEPA’s National Interim Primary Drinking Water Regulations (EPA-570/9-76-003) , EPA, OtXce of

Water Supply (1976) and NMEID Water Supply Regulations (Regulations Governing Water Supply,
N.M. Environmental Improvement Agency, Santa Fe, N.M., Dec. 9, 1977).
bBased on annual average of the maximum daily air temperature of 14.6 to 17.7”C.
cSee text for discussion of application of gross alpha MCL and gross alpha screening level of 5 X 10–9
VCi/m~.

REFERENCES

Al.

A2.

International Commission on Radiological Protec-
tion (ICRP), “Recommendations of the Inter-
national Commission on Radiological Protection,”
ICRP Publ. 6, Pergamon Press, New York ( 1964). A3.

ERDA, “A Guide for Environmental Radiological
Surveillance at ERDA Installations:’ U.S. ERDA,

Div. of Safety, Standards and Compliance, publica-
tion ERDA-77-24 (March 1977).

Environmental Protection Agency, “National In-
terim Primary Drinking Water Regulations,” EPA-
570/9-76-003, U.S. Govt Printing Office,
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APPENDIX B

SAMPLING PROCEDURES AND STATISTICAL TREATMENT OF DATA

A. Thermoluminescent Dosimeters

Lhhium fluoride (LiF) chips, 6.4 mm square by 0.9
mm thick, are used in the environmental and Los
Alamos Meson Physics Facility (LAMPF) networks.
The chips are annealed at 400° C for 1 h and then cooled
rapidly to room temperature. This is followed by anneal-
ing at 100° C for 1 h and again cooling rapidly to room
temperature. In order for the annealing conditions to be
repeatable, the chips are put into rectangular borosilicate
glass vials that hold 48 LiF chips each. These vials are
slipped into rectangular holes formed by stacking
machined stainless steel blocks inside the ovens main-
tained at 400° C and 100° C. After 1 h the vials are
removed from the ovens and placed between massive
copper blocks at room temperature.

Incandescent lighting is used exclusively during all
phases of annealing, dosimeter preparation, and readout
to prevent ultraviolet-induced spurious thermo-
luminescence (TL). Four chips are placed in a molded
nylon acorn nut, size 3/8- 16, then closed with a 3/8-16 x
1/4 inch nylon set screw. This assembly constitutes one
dosimeter, A calibration set is prepared each time chips
are annealed. Some unexposed chips from this annealed
batch are read at the start of the dosimetry cycle. The
calibration set is read at some convenient time during the
dosimetry cycle. Exposure received during storage is
determined using readings from the unexposed chips, and
the calibration set is normalized to the start of the cycle.
The number of dosimeters and exposure levels are deter-
mined for each calibration in order to etliciently use
available TLD chips and personnel. Each set contains
from 20 to 50 dosimeters. These are irradiated at levels
in the range between O mR and 160 mR. using an 8.5
mCi *37Cs source calibrated by the National Bureau of
Standards.

A factor of 1 rem (tissue) = 1.050 mR is used in
evaluating the dosimeter data. This factor is the
reciprocal of the product of the roentgen to rad conver-
sion factor of 0.958 for muscle for *37CSand the factor
0.994, which corrects for attenuation of the primary
radiation beam at electronic equilibrium thickness. A
rad-to-rem conversion factor of 1.0 for gamma rays is

used as recommended by the International Commission
on Radiation Protection.a * A method of weighted least
squares linear regression is used to determine the
relationship between TLD reader response and dose
(weighting factor is the variance)?’

The TLD chips used are all from the same production
batch and were selected by the manufacturer so that the
measured standard deviation in TL sensitivity is 2.0 to
4.0’70of the mean at a 10 R exposure. At the end of each
field cycle, whether calendar quarter or the LAMPF
operation cycle, the dose at each network location is
calculated along with the upper and lower limits at the
95V0confidence level.B3At the end of the calendar year,

individual field cycle doses are summed for each loca-
tion. Uncertainty is calculated as summation in

quadrature of the individual uncertainties.

B. Air Sampling

1. Sampling Procedures

Samples are collected monthly at 25 continuously
operating station. Positive displacement air pumps with
flow rates of approximately 3 llsec are used. At-
mospheric aerosols are collected on 79 mm diameter
polystyrene filters. Part of the total air flow (2.4 – 3.1
mt/see) is passed through a cartridge containing silica
gel to adsorb atmospheric water vapor for tritium
analyses. Air flow rates through both sampling car-
tridges are measured with variable-area flow meters, and
sampling times recorded.

Gross alpha and gross beta activities on the monthly
air filters are measured with a gas-flow proportional
counter on collection day and again 7 to 10 days after
collection. The first count is used to screen samples for
inordinate activity levels. The second count (made after
absorbed, naturally-occurring, radon-thoron daughters
had reached equilibrium with their long-lived parents)
provides a record of long-lived atmospheric radioac-
tivity.

At
tivity
day).

one location (N050-E040) atmospheric radioac-
samples are collected daily (Monday through Fri-
Atmospheric particulate matter on each daily filter



is counted for gross alpha and gross beta activities on
collection day and again 7 to 10 days after collection.
The first measurement provides an early indication of
any major change in atmospheric radioactivity. The
second measurements are used to observe temporal
variations in long-lived atmospheric radioactivity.

After being measured for gross alpha and gross beta
activities, the monthly filters for each station are cut in
half. The first group of filter halves is then combined and
dissolved to produce quarterly composite samples for
each station. The second group of filter halves is saved
for uranium analysis.

Plutonium is separated from the solution by anion ex-
change. For 11 selected stations, americium is separated
by cation exchange from the eluent solutions from the
plutonium separation process. The purified plutonium
and americium samples are separately electrodeposited
and measured for alpha-particle emission with a solid-
state alpha detection system. Alpha-particle energy
groups associated with the decay of 23EPu,239Pu, and
241Am are integrated, and the concentration of each
radionuclide in its respective air sample calculated. This
technique does not differentiate between 239Puand 240Pu.
Uranium analyses by neutron activation analysis (see
Appendix C) are done on the second group of filter
halves.

Silica gel cartridges from the 25 air sampling stations
are analyzed monthly for tritiated water. The cartridges
contain a small amount of blue “indicating” gel at each
end to indicate a desiccant over-saturation. During cold
months of low absolute humidity, sampling flow rates are
increased to ensure collection of enough water vapor for
analysis. Water is distilled frrm each silica gel sample,
yielding a monthly average atmospheric water vapor
sample. An aliquot of the distillate is then analyzed for
tritium by liquid scintillation counting.

2. Statistical Analysis

Measurements of the air particulate samples require
that chemical or instrumental backgrounds be subtracted
to obtain net values. Thus, net values lower than the
minimum detection limit (MDL, Table C-IV) of an
analytical technique are sometimes obtained. Conse-
quently, individual measurements result in values of zero
or negative”numbers because of statistical fluctuations in
the measurements. Although a negative value does not
represent a physical reality, a valid long-term average of
many measurements can be obtained only if the very
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small and negative values84 are included in the popula-
tion.

Uncertainties reported for maximum and minimum
concentrations reflect uncertainties introduced both in
the field (flow rate and time determinations), and
laboratory ‘(counting, pipetting, etc.). These values in-
dicate the precision of the maximums and minimums and
represent twice the propagated measurement uncertain-
ties.

Standard deviations for station and group (regional,
perimeter, onsite) means are calculated using the follow-
ing equation:

where

SC= standard deviation of ;
; = annual mean of a station or group of stations
Ci = concentration for station i
N = number of concentrations (sampling periods).

An analysis of variance is done with groups (regional,
perimeter, onsite) and sampling period (month or quar-
ter) as sources of variation. A commercially available
software package ‘s is used for this analysis. The purpose
of the analysis is to detect significant differences among
regional, perimeter, and onsite means. Differences are
declared significant at P < 0.05. This means there is a
59/0probability of concluding a difference exists when
there is none.

Next, all radioactive constituents that exhibit signifi-
cant differences among regional, perimeter, and onsite
annual means are analyzed using a modified t-test for un-
paired observations and unequal variances.Bs The t-test
is used to compare regional-perimeter, onsite-perimeter,
and regional-onsite group annual means and specifically
determine if a particular group differed from the other
two groups.

Finally for each radioactive constituent, the Student-
Newman-Keul procedureBGis used to determine within a

group which stations are significantly different. This
procedure was chosen because it mitigates a problem
that arises with multiple comparisons. Namely, there is
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almost a certainty that some differences will be falsely
declared significant. The 5V0 test level used in this
procedure means that 5Voof the comparisons will give
false significant differences.

C. Water, Soil, and Sediment Sampling

Surface and ground water sampling points are
grouped (regional, perimeter, and onsite) according to
location and hydrologic similarity. Surface and ground
water grab samples are taken one to two times annually.
Samples from wells are collected after sufficient pum-
page or bailing to ensure that the sample is representative
of the water in the aquifer. Spring samples (ground
water) are collected at point of discharge.

The water samples are collected in 4 t (for
radiochemical) and 1 t (for chemical) polyethylene bot-
tles. The 4 [ bottles are acidified in the field with 5 mf of
concentrated nitric acid and returned to the laboratory
within a few hours for tiltration through a 0.45 ~m pore
membrane filter. The samples are analyzed
radiochemically for dissolved cesium (137CS),plutonium
(238Puand 239Pu),and tritium (as HTO), as well as for
total dissolved gross alpha, beta, and gamma activities.
Total uranium is measured using the neutron activation
method (see Appendix C).

Water is collected for chemical analyses at the same
time as for radiochemical analysis and returned to the
laboratory for filtration. Samples for trace constituents in
the water supply are collected and acidified in the field
and returned immediately to the laboratory for filtration.

Soil samples are collected by taking five plugs, 75 mm
in diameter and 50 mm deep, at the center and corners of
a square area 10 m on a side. The five plugs are com-
bined to form a composite sample for radiochemical
analyses. Sediment samples are collected from dune
buildup behind boulders in the main channels of peren-
nially flowing streams. Samples from the beds of inter-
mittently flowing streams are collected across the main
channel. The soil and sediment samples are analyzed for
gross alpha and gross beta activities, *37CSand 23SPUand
239Pu.Moisture distilled from soil samples is analyzed for
3H. A few select samples are analyzed for 90Sr.

Samples of snowmelt runoff are filtered through a 0.45
~m filter. The radioactivity and chemicai composition of

the solution is defined as filtrate passing through the
filter, while the radioactivity in suspended sediments is
defined as the residue on the filter.

The average concentrations of radionuclides and
chemical constituents are reported for a number of in-
dividual analyses in Tables E-XIII through E-XXI and
Tables E-XXIII and E-XXV. The minimum and max-
imum values reported are individual analyses in the
groups, while the average is computed from all of the in- ,
dividual analyses in the group. The uncertainty following
the primary value represents twice the standard deviation
of the distribution of observed values, or the analytical
variation for individual results.
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APPENDIX C

ANALYTICAL CHEMISTRY METHODS

1. Procedures

a. Plutonium and Americium. Soil and sediment sam-
ples are dried, sieved through a No. 12 screen (< 1.7
mm), and split into 10 g aliquots. Each aliquot is leached
with HF-HNOJ.

Waters are acidified to -1 VoHNOJ in the field. Im-
mediately upon arrival in the laboratory, they are filtered
through 0.45 ~m pore membrane filters, split into 500 mt’
aliquots, and evaporated to dryness with HNOJ. The
residue is treated with HF to dissolve silica.

Air filters are ignited in platinum dishes, treated with
HF-HNOJ to dissolve silica, wet ashed with HNOj-HzOz
to decomose the organic residue and treated with
HNOJHC1 to ensure isotopic equilibrium.

Vegetation samples are ashed in a high temperature
oven and then treated with soil samples. All samples are
spiked with standardized 242Pu and 243Amduring dis-
solution to serve as a chemical recovery tracer.

Dissolved samples are thoroughly digested in 7.2 M
HNO1, and 1M NaN02 is added to ensure that Pu is in
the tetravalent state. The solution is passed through a
preconditioned anion exchange column. The initial eluate
and the first 20 m[ of a 7.2 M HNO1 wash is saved for
241Amanalysis. The column is then washed with 7.2 M
HNOJ and 8 M HC1. Plutonium is eluted with a freshly
prepared solution of 1 g/( NH I in 1M HCI. The eluate is
appropriately conditioned and Pu is electrodeposited
from a 4?40solution of (NH4)ZCZ04. The plated Pu is
counted on an alpha spectrometer. Values reported for
2J9Pu are the sum of 23gPuand 240Pu,since both have
identical alpha energies.

For water and air filter samples, the eluate from the Pu
column is conditioned to ensure removal of HN03 and
adjusted to 0.5 M HCI. This solution is loaded on a ca-
tion exchange column, rinsed with 0,5 M HC1 followed
by 2.0 M HCI, and Am is eluted with 4 M HCI. The
eiuate is converted to the nitrate, made 6 M with HN03,
then mixed with ethanol in the proportion 40V0 6 M
HN01-609’0 ethanol, and loaded on a preconditioned
anion exchange column. The column is washed with 75°A
methanol-25Vo 6 M HNO1, and 60?40methanol-40 ?/o6 M
HNO1. Americium is eluted with 60% methanol-40Yo 2.5
M HNO1. This nonaqueous solvent-anion exchange step
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separates the rare earth elements, other actinides, and Ra ,
from Am.

For soil and vegetation samples the eluate from the Pu
column is converted to 6 M HC1. Americium is extracted
into 0.015 M DEHPP and then back extracted with
(NH,)2C03. The back extract is decomposed with HC1,
HN03, and HC104, dissolved in 3 M HCI. The solution
is brought in 3 M in HF and Am is coprecipitated with
YF3. The YF3 is dissolved with H3B03 in 6 HNOj,then
mixed with ethanol in the proportion 40706 M HN03-
60% ethanol, and loaded on a preconditioned anion ex-
change column. The column is washed with 7570
methanol-25?406 M HN03 and 60?40methanol-40Vo 6 M
HN03. Americium is eluted with 609’0methanol-40Vo 2.5
M HNO1. This nonaqueous solvent-anion exchange step
separates the rare earth elements, other actinides, and Ra
from Am.

Air filter, water, soil, and vegetation sample eluates
from the methanol-HN03 column are coprecipitated
with a 50 yg Nd carrier. The precipitate is filtered onto
0.05 ~m Millipore MF filters. Values of 241Amare deter-
mined by alpha spectrometry.

b. Gross Alpha and Beta. Two gram of soil or sedi-
ment are leached in hot HNOj-HCl, and the supernate is
transferred to a stainless steel planchet and dried for
counting.

Nine hundred mf of water are acidified with 5 m[ of
HNOl and evaporated to dryness. The residue is treated
with HF-HNOJ to dissolve silica, and H20Z and HN03
to destroy organics. Residue is dissolved in 7.2 M HN03,
and then transferred to a counting planchet.

Air filters are mounted directly on counting planchets.
Samples appropriately loaded on the planchets are

counted on a thin window, dual channel, gas propor-
tional counter. Activity is calculated with appropriate
corrections for cross talk between the two channels and
the effect of mass loading on the counting efficiency.

c. Tritium. Soils are heated to evaporate the soil
moisture, the condensate is trapped, and 5 mf aliquots
are transferred to scintillation vials.
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I Water samples are acidified to -1 ‘h HNOj in the field
and filtered through 0.45 pm pore membrane filters im-

1 mediately upon arrival in the laboratory. Five mt of the
water are transferred into a scintillation counting vial.

Atmospheric water is trapped in a desiccator in the

I field. Moisture is removed from desiccant in the
laboratory, and appropriate aliquots taken for scintilla-
tion counting. Fifteen mf of scintillation liquid are added

I to each sample, which is then vigorously shaken.

Samples are counted in a liquid scintillation counter
for 50 min or 10 OCM)counts, whichever comes first.

I
Standards and blanks are counted in conjunction with
each set of samples.

do 137CSand Gross Gamma. Soils and sediments are

sieved through a No. 12 (< 1.7 mm) screen. One hungred
grams of the sieved soils are weighed into polyethylene
bottles.

Water samples are acidified in the field to - 1% HNOJ
and filtered through 0.45 ~m pore membrane filters. Five
hundred m? of each sample are transferred to a standard
500 mf polyethylene bottle for counting.

The amount of *37CSis determined by counting on a
Ge(Li) detector coupled to a multichannel analyzer. The
activity is calculated by direct comparison with stan-
dards prepared in the same geometrical configuration as
the samples. Gross gamma is measured by counting in
an NaI(Tl) well counter, which accommodates the 500
mt bottles. A single channel analyzer adjusted to register
gamma radiation between O and 2 MeV is interfaced to
the detector. Gross gamma determinations are reported
as net counts per unit time and unit weight.

e 90Sr. Sample preparation and dissolutions are.
similar to those described in the section on Pu. After dis-
solution, the residue is dissolved in HCI, the pH is ad-
justed to 2, and Y is separated from Sr by extraction into
20% HDEHP in toluene. The isolated 90Sr is left un-
disturbed for two weeks to allow the daughter 90Yto at-
tain radioactive equilibrium. After that period, inactive Y
carrier is added and 90Yis again extracted from 90Sr by
solvent extraction into 5’??oHDEHP in toluene. Yttrium
is back extracted into 3 M HNOJ and precipitated as the
hydroxide. Yttrium hydroxide is redissolved and the ox-
alate .~sprecipitated. This precipitate is oven fired to the
oxide ‘~hich is filtered and weighed to determine the
chemical yield. Yttrium oxide precipitate is counted on a
gas proportional counter to measure the activity. Sam-
ples are recounted after three days to verify the separa-
tion of 90Y from other beta-emitting nuclides.

f.Uranium. Analyses for U are performed in one of
two ways—instrumental epithermal neutron activation
analysis or delayed neutron activation analysis. -In the
first method, two gram samples are irradiated in the
epithermal neutron port at the Los Alamos Omega West
Reactor. A period of two to four days is allowed to pass
after the irradiation, and the samples are counted on a
Gc@i) gamma-ray spectrometer. The 228 and 278 keV
transitions from 239Npare used for the quantitative deter-
mination. The nuclear reaction is 238u (n,y) ~ 239Np+

~. Obviously the ratio measures the major isotope of U
and calculates total U assuming 238is > 99’%0of the total
U. This assumed value will probably not vary significan-
tly in environmental samples.

For samples with U concentrations greater than 100
ppm, another epithermal irradiation may be used.
Following a 5 min irradiation and 10 min decay, the 75
keV gamma ray from 239Umay be observed directly
rather than waiting for the total decay to 239Np.Results
from both epithermal methods have been reported in the
literature. c~-c3

In the second method, samples are irradiated in a ther-
mal neutron port and pneumatically transferred to a
neutron counter where the delayed neutrons produced by
the fission of 23SUare measured.c4 The technique is very
manpower eftlcient and has a lower limit of detection
than does the epithermal irradiation method. However,
total U is calculated assuming a 235Uf136U ratio of
0.0072. Variations in this ratio will produce inaccuracies
in the result, hence samples likely to contain depleted U
were not analyzed by this method because of the lower
limits of detection. Most of our U analyses are done by
this method because it is the more sensitive.

An advantage to having both U techniques available is
that samples containing enriched U may be measured.
The 23SU content may be determined by delayed

23!3ucontent by epithermd activation.neutrons and the
Total U is the sum of these, and a rough indication of the
isotope ratio may also be given.

A comparison of these methods with the more
traditional fluorometric technique for U analysis in soils
has been published.cs

2. Stable Elements

Six instrumental methods are used for a wide variety
of stable element determinations. Neutron activation and
atomic absorption are the principal techniques with in-
ductively coupled argon plasma emission spectrometry,
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ion chromatography, ion selective electrodes, and com- 3. Analytical Chemistry QuaMy Evaluation Program
bustion analysis used in a supplementary role. Elements
and anions determined by the various methods are sum- Control samples are analyzed in conjunction with the
marized in Table C-I. In addition, standard chemical normal analytical chemistry workload. Such samples
methods are used for HC012, total dissolved solids consist of two general types. Blanks are matrix materials
(TDS), and total hardness. It should be noted that our containing quantities of analyte below the detection limit
Hg method of choice is cold vapor atomic absorption us-
ing the standard Perkin-Elmer technique.

TABLE C-I

ANALYTICAL METHODS FOR VARIOUS ELEMENTS AND ANIONS

Technique

Neutron Activation
Instrumental Thermal

Instrumental Epithermal

Thermal Neutron Capture
Gamma Ray

Radiochemical

Delayed Neutron Assay

Atomic Absorption

Ion Chromatography

Ion Selective Electrodes

Combustion

76

Elements/Anions Measured

Al,Sb,As,Ba,Br,Ca,Ce,Cs,Cl,Cr,
Co,Dy,Eu,Au,Hf,In,I,Fe,L&Lu,
Mg,Mn,K,Rb,Sm,Sc,Se,Na,Sr,S,
Ta,Tb,Th,Ti,W,V,Yb,Zn

Al,Sb,As,Ba,Br,Cs,Cr,F,Ga,Au,
In,I,La,Mg,Mn,Mo,Ni, K,Sm,Se,
Si,Na,Sr,Th,Ti,W,U,Zn,Zr

Al,B,Ca,Cd,C,Gd, H,Fe,Mg
N,P,K,Si,Na,S,Tl

Sb,As,Cu,Au,Ir,Hg,Mo,Os,Pd
Pt,Ru,Se,Ag,Te,Th,W,U

u,Th

Sb,As,Ba,Be,Bi,Cd,Ca,Cr,Co,Cu
F,Ga,In,Fe,Pb,Li, Mg,I’@,Hg,Mo,
Ni,K,Se,Si,Ag,Na,Sr,Te,Tl,Sn,
Ti,V,Zn

F-,Cl-,Br-,NOj,
NO~,SOG2,S0-249

PO;3

F-, NH+4

C,N,H

References

C1,6,7,8,9

C1,3,1O,11,12,13,14,15

C 1,16;17,18,19,20,21,22,23

C 1,24,25,26,27,28,29,30,3 1,32

CI,2,4,5,33,34

C35,36,37,38,39,40,41,42

C43

C44

C23
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of the analytical procedure. Standards are materials con-
taining known quantities of the analyte, Analyses of con-
trol samples fill two needs in the analytical work. First,
they provide quality control over the analytical
procedures so that problems that might occur can be
identified and corrected. Secondly, data obtained from
the analysis of control samples permits the evaluation of
the capabilities of a particular analytical technique under
a certain set of circumstances. The former function is
one of analytical control, the latter is called quality
assurance.

Quality control samples are obtained from outside
agencies and prepared internally. The EPA provides
water, foodstuff, and air filter standards for analysis of
gross alpha, gross beta, 3H, 40K, ‘°Co, ‘sZn, “90Sr,‘06Ru,

134CS,137CS,22GRa,239Pu,and 241Amas part of the ongo-
ing laboratory intercomparison program. The Environ-
mental Measurements Laboratory (EML) provides soil,
water, bone, tissue, vegetation, and air fiiter samples
each containing many of the same radionuclides. These
are part of a laboratory intercomparison of DOE-
supported facilities. Uranium standards obtained from
the Canadian Geological Survey (CGS) and the Inter-
national Atomic Energy Agency (IAEA) are used to
evaluate the uranium analysis procedures. Internal stan-
dards are prepared by adding known quantities of
analyte to blank matrix materials.

Quality assurance for the stable element analysis
program is maintained by the analysis of certified or
well-characterized environmental materials. The
National Bureau of Standards (NBS) has a large set of
silicate, water, and biological Standard Reference
Materials (SRM). The EPA distributes mineral analysis
and trace analysis water standards. Rock and soil cer-
tified standards have been obtained frrm the CGS and
the United States Geological Survey (USGS). Other
trace elemental standards have been purchases from a
private company.

No attempt is made to make control samples un-
known to the analyst. However, they are submitted to
the laboratory at regular intervals and analyzed in
association with other samples; that is, they are not nor-
mally handled as a unique set of samples. We feel that it

would be difticult for the analyst to give the samples
special attention even if they were so inclined. We en-
deavor to run at least 10% of the stable element analyses
as quality assurance samples using the materials

described above. A more detailed description of our
Quality Assurance Program using SRM is in
preparation.c43

The capabilities of the analytical procedures are

evaluated from the quality control samples. Accuracy
and precision are evaluated from results of analysis of
standards. These results are normalized to the known
quantity in the standard to permit comparison between
standards containing different quantities of the analyte:

r = Reported Quantity

Known Quantity

A mean value (R) for all normalized analyses of a given
type is calculated by weighting each normalized value (ri)
by the uncertainty associated with it (sl).

The standard deviation (s) of R is calculated assuming a
normal distribution.

“E
These calculated values are presented in Tables C-II

and C-HI. The weighted mean of the R is a measure of
the accuracy of the procedure. Values of R greater than
unity indicate a positive bias and values less unity, a
negative bias in the analysis. The standard deviation is a
measure of the precision. The precision is a function of
the quantity of analyte; that is, as the absolute quantity
approaches the limit of detection, the precision increases.
For instance, the precision for 137CSdeterminations is
quite large because many of the standards approached
the limits of detection of the measurement. Conversely,
the precision fo the uranium analyses is unrealistically
small because the standards contained quantities of
uranium significantly above detection limits.

Analysis of blanks provides a criterion to judge the
probability that samples were contaminated during the
analysis. Table C-IV presented weighted means and
standard deviations of the absolute quantity of analyte
reported in blank materials analyzed during 1980.
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Analysis

Ag

Al

As

B
Ba

Be

Br

Ca

Cd

Ce

c1
co
Cond

Cr

Cs
137c~

Cu

Dy

Eu

F

Fe

Ga

Hf

Hg
3H

K

Ls

Li

Lu
————.

Soil

(R + S“)

1.00 .+ 0.0S (]2)b

0.99 * 0.04 (46)
1.01kO.13 (42)
1.02* 0.07 ( 12)
1.07● 0.12 (58)

0.90 * 0.14 (5)

0.90 * 0.39 (8)
0.99 i 0.06 (57)
I.1O*O.11 (14)
1.01* 0.07 (84)

1.00* 0.09 (79)
1.02* 0.14 (49)
1.13+0.12 (9)

1.07iO.17 (6)
0.97 + 0.08 (59)

0.99 * 0.05 (94)
0.96 + 0.11 (9)
0.98 i 0.12 (46)

0.93 * 0.10 (9)

1.02t 0.10 (26)
1.06+ 0.13 (53)

0.91 k 0.28 (8)
1.64 (2)

“rABLl,C11

/\Ntl. Yll(’Ai. (.)[J,\l.l”[Y ASSURANCI; SIAN DAKDS FOR S“rABLE

I 1 lhll N”l” ANA I. YSI:S AND SI:LLCTI:D RAD1OCHEM1CAL ANALYSES

Water

(R + S)

0.88 * 0.18 (4)

1.00+0.11 (73)

1.17+0.11 (5)
1.00+0.09 (18)

1.09+ 0.20 ( 12)
0.97 * 0.20 (90)

1.02 + 0.07 (56)

1.00 (1)

0.99 k 0.08 (5)

1.02 ~ 0.18 (24)

1.00 + 0.06 (19)

1.03 * 0.09 (5)

1.03 + 0.32 (49)

0.98 i 0.05 (4)
1.16+0.19 (100)

1.03* 0.20 (12)

Birslogical
(R + S)

1.03+ 0.08 (13)

0.85 i 0.19 (3)

0.99+ 0.08 (8)

1.06+ 0.04 (3)

0.98 k 0.13 (4)

aThrec or more samples reauired to calculate s.. .
hNum&r CSfdeterminations are in parentheses.

4. Limits of Detection

Data from the analysis of blanks also provide a means
of calculating limits of detection for the various
procedures. Table C-V presents detection limits for
analyses of various constituents in several environmental
matrices. The limits for 238.239pu,241AM,137cs,andU are

calculated from the weighted mean plus two standard
deviations of the analysis of blanks (Table C-IV). For
tritium, the detection limit is merely 2s of repetitive deter-
minations of the instrumental blank. Gross alpha and
gross beta are measured simultaneously by counting on a
gas proportional counter and electronically dis-
criminating the output pulses. As there is crosstalk

Analysis

Mg

Mn

Mo

Na22~a
Nd

Ni

N03

Pb226Ra
Rb

Sb

Sc

se

Sm

S04

Sr

Ta

Tb

TDS

Th

T1

u
v
w
Yb

Zn

Zr

Soil

(R * S)

1.07 * 0.19 (43)

1.08 + 0.08 (3)

1.01 * 0.09 (54)

1.15 * 0.08 (9)

0.94 (2)

0.95 A 0.16 (5)

1.06+ 0.07 ( IO)
1.02+ 0,10 (72)
1.05+ 0.05 (25)
1.01* 0.08 (52)
0.97 i 0.09 (24)
1.01+0.13 (49)

0.92 + 0.06 (11)

0.86 * 0.15 (45)

1.02 * 0.17 (9)

1.01 * 0.05 (102)

1.01 + 0.06 (14)

1.00 * 0.08 (248)

1.09 * 0.2 I (40)

0.98 +0.11 (11)

1.00*0.22 (19)

1.02 * 0.23 (6)

0.95 * 0.02 (3)

Water

(R k S)

1.03 + 0.25 (12)

1.03 (2)

1.16 (1)

1.04 + 0.06 (10)

1.06 k 0.10 (12)

1.00* 0.01 (3)
0.92 * 0.25 (12)

1.12 +0.11 (10)

0.99 + 0.10 (29)

0.99 * 0.04 (6)

0.98 t 0.04 (45)
1.02 (1)

1.06+0.16 (6)

Biolcrgical

(R ~ S)

0.99+ 0.04 (6)

1.06+ 0.07 (4)

1.02+ 0.09 (6)

I
generated by the detection of the two types of emissions,

I
the detection limit of one is a function of the counting
rate of the other. Detection limits in Table C-V are
calculated assuming that counting rates for both alpha

Iand beta are at background levels. The detection limit for
alpha increases 10?4oabove the limit for every count per
minute (cpm) of beta activity emitted by the sample.
Similarly, the detection limit for beta increases 40% for I

every 10 cpm of alpha.
Results greater than the defined detection limits in-

dicate the presence of the constituent at the 95’70con- 1

fidence level. However, results less than the detection
limit do not necessarily indicate its absence.

I
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TABLE C-III

RADIOCHEMICAL QUALITY ASSURANCE
ON EPA AND EML PROGRAMS

Analysisa No. of Samples R*s

Alpha 22 1.12 * 0.09
Beta 21 1.22 * 0.15
3H 12 0.94 * 0.17
9osr 9 1.11 + 0.29
1311 3 0.96 + 0.15

137(-s 7 1.18 + 0.07
239pu 10 0.83 + 0.10
U, natural 7 0.99 + 0.08

———————

aA1l results for 5lCr, ‘°Co, 65Zn, 140B& 106Ru, and
1s’$cs were below our detection limits.

TABLE C-IV

QUANTITY OF CONSTITUENT REPORTED IN BLANKS

Analysis
No. of

%ndes

9osr

238pu

239pu

241Am

Uranium
(Delayed neutron)

Uranium
(Epithermal activation)

10
11
11
6

12

24

Quantity

~ ● s)’

O.O1*0.05
0.003 + 0.004

0.0003 * 0.0064
0.019 + 0.013

13+8

13 * 12

Units

pCi
pCi
pCi
pCi
ng

ng

aMean is calculated by weighting each value (xJ by its variance (s+).

79



TABLE C-V

DETECTION LIMITS FOR ANALYSES OF TYPICAL
ENVIRONMENTAL SAMPLES

Parameter
Approximate Sample

Volume or Weight

Alr Sample
Tritium
238pu
239pu
241Am

Gross alpha
Gross beta
Uranium

(Delayed neutron)

Water Sample
Tritium
137(-=s
238pu
239pu
241Am

Gross alpha
Gross beta
Uranium

(Delayed neutron)

Soil Sample
Tritium
137(3
238pu
239pu
241Am

Gross alpha
Gross beta
Uranium

(Delayed neutron)

3 M3

2.0 x 104 m3
2.0 x 104mm3
2.0 x 104mm3
6.5 x 103 m3
6.5 x 103 m3
2.0 X 104 m3

Count
Tne

100min
8 x 104 sec
8 x 104sec
8 x Id sec
100 min
100 min
60 SeC

Detection
Limit

Concentration

1x10–12~Ci/mt
2 x 10-18 wCi/mt
3 x 10_18 ~Ci/mt’
2 x 10_18 pCi/mt’
3 x 10–16 yCi/mt
3 x 10-16 yCi/mt’
1 pgfm3

0.005e
0.5!
0.5t
0.5t’
0.5t
0.91
0.91
0.025 t

100 min
5 x lti sec
8 x Id sec
8 x 104 sec
8 x l@ sec
100 min
100 min
50 sec

7 X 10–7 yCi/mt’
4 X 10–8 ~Ci/mt’
9 X 10–12 LCi/mt’
3 X 10–11 KCi/mt
2 x 10–10 ~Ci/mt
1 x 10–9 pCi/mt
5 x 10_9 ~Ci/mt’
1 pglt’

I
1 kg
100g
10g
10g
10 g
2g
2g
2g

100 min
5 x 104 sec
8 x Id sec
8 x 104 sec
8 x ld sec
100 min
100 min
20 sec

0s003pci/g
10– 1 pCi/g
0.003 pCi/g
0.002 pcihg
0.01 pCi/g
0.8 pCi/g
0.003 pci/g
0.03 @g

I

I

I
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APPENDIX D

METHODS FOR DOSE CALCULATIONS

A. Introduction

Annual radiation doses are evaluated for three prin-
cipal exposure pathways: inhalation, ingestion, and ex-
ternal exposure (which includes exposure from immer-
sion in air containing radionuclides and direct and scat-
tered penetrating radiation). Results of environmental
measurements are used as much as possible. Calcula-
tions based on these measurements follow procedures
recommended by federal agencies to determine radiation
doses. D1’D2

Estimates are made of (1) the dose at the site boun-
dary where maximum dose rates are expected to exist,
(2) the dose for maximum exposed individuals and pop-
ulation groups, and (3) the whole body person-rem dose
for the population living within an 80-km radius of the
site. Four age groups are considered: infant, child, teen,
and adult. Dose calculations utilize parameters such as
annual food consumption and breathing rates specific to
each age group. The valuesD2’D3provided for these and
other parameters used in the calculations are given in
Table D-I.

Age specific dose conversion factorsD4 used in the in-
halation and ingestion calculations are listed in Table D-
11. These factors give the total dose received (in mrem)
by an organ during the 50-yr period following intake of a
radionuclide (the 50-yr dose commitment) per amount of
radionuclide (in pCi) either inhaled or ingested.D~

Table D-III also list a second set of dose conversion
factors based on the dose (in mrem) received in the first
year, rather than the 50-yr dose commitment.
Procedures for calculating doses using these two sets of
dose conversion factors are identical. The first set gives
the total dose incurred during the 50-yr following intake,
the second gives dose received in the first year. The dose
estimates given in the text are identified as to which type
of dose they represent.

B. Inhalation Dose

Annual average air concentrations of 3H, 238Pu,239Pu,
24*Am, and total U, determined by H-8’s air monitoring
network, are corrected for background by subtracting

the average concentrations measured at the regional sta-
tions. These net concentrations are then multiplied by
standard breathing rates for the four age groups to deter-
mine the total annual intake via inhalation, in pCi/yr, for
each radionuclide. Each intake is multiplied by ap-
propriate dose conversion factors to convert intake into
the 50-yr dose commitments for bone, liver, total body,
thyroid, kidney, lung, and gastrointestinal (GI) tract.
First year dose is estimated for bone, total body, thyroid,
lung, and GI tract. Organs chosen for dose calculations
include those expected to receive the largest dose from
the radionuclides being considered. Parameters used in
the calculations are given in Tables D-I, D-II, and D-III.
As noted in Tables D-II and D-III, the dose conversion
factors for 3H include an increase of 1.5 over inhalation
intake to account for skin absorption.

This procedure for dose calculation conservatively
assumes that an individual is exposed to the measured air
concentration continuously throughout the entire year
(8736 h). This assumption is made for the boundary
dose, dose to the maximum exposed individual, and dose
to the population living within 80 km of the site.

Organ doses are determined at sampling sites for each
radionuclide. A final calculation estimates the total in-
halation dose to an organ by summing the doses to that
organ from each radionuclide.

C. Ingestion Dose

Results from foodstuff sampling, described in Section
111.A.5,are used to calculate doses to the same organs as
considered for the inhalation dose. The procedure is
similar to that used in the previous section. The
radionuclide concentration in a particular foodstuff is

multiplied by the annual consumption rateD2 to obtain

the total annual intake of that radionuclide. Multiplica-

tion of the annual intake by the radionuclide’s ingestion
dose conversion factor for a particular organ gives the
estimated 50-yr dose commitment and first year dose to
the organ. Consumption rates and dose conversion fac-
tors used in the calculations are listed in Tables D-I, D-
11, and D-HI.

I
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TABLE D-I

PARAMETERS USED IN DOSE ASSESSMENT

Parameter

Annual breathing rate (m3/yr)
Food consumption rate

Fish (kg/yr)
Fruits (kg/yr)
Vegetables (kg/yr)
Grain (kg/yr)
Meat and poultry (kg/yr)
Milk (t/yr)

Infant Child——

1400 3700

--- 6.9
--- 114
--- 281
--- 125
--- 41
330 330

Honey (kg/yr) ---

Shielding factor for

Occupancy Factor

Restaurant north

residential structures

of TA-53

All other locations, except where noted

Volubility of inhaled radionuclides

3H

Total U

238pu

239,140pu

241Am

Number of trips, longer than one day,

taken by Laboratory personnel in 1980

Doses are evaluated for ingestion of 3H, 90Sr, total U,
238Pu,and 239Puin fruits and vegetables; 3H, ‘Be, 2zNa,
‘37CS,and total U in honey; and ‘37CS,total U, 23SPU
and 239Puin fish.

Consumption rates given in Table D-I correspond to
values recommended by the Nuclear Regulatory
Commission~2 for calculation of dose to the maximum
exposed individual. The single exception is the honey
consumption rate, which, since it
value, was based on professional

has no recommended
judgment.

Teenager

8000

16
139
340
151
65

400

Adult

8000

21
114
281
125
110
310

3 5 5

0.7

0.4

1.0

Soluble

Insoluble

Insoluble

Insoluble

Insoluble

15 977

D. External Radiation

Nuclear reactions with air in the target areas at the
Los Ahirnos Meson Physics Facility (LAMPF, TA-53)
cause the air activation products “C, ‘3N, and ‘SOto be
formed. These isotopes are all positron emitters and have
20.4-min, 10-min, and 122-see half-lives, respectively.
Neutron reactions with air at the Omega West Reactor
(TA-2) and the LAMPF form 4’Ar (1.8 ii half-life).
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TABLE D.11

AGE SPECIFIC DOSE CONVERSION FACTORS FOR 50.YR DOSE COMMITMENT

Infant Dow Conversion Factors
(mrem/50yr per pCi intake in first year)

OrRanRadio.

nuclide
.—

3H

137C5

Total U

238pu

23’3pu

241Am

3f.f

137(.~

Total U

238pu

239pu

241Am

Pathway Bone Liver Total Body Thyroid Kidncv Luna GI LLIb--

4.62 X 10–7

3.08 X 10-7

4.62 X 10-7

3.08 X 10-7

4.62 X 10-7

3.08 X 10-7

4.62 X 10-7 4.62 X 10-7

3.08 X 10_7 3.08X 10-7

4.62 X 10-7

3.08 X 10-7

Inhalationa

Ingestion

0.0

0.0

5.22 x 10-4 4.33 x 10-~ 1.64 X IOA 6.64 X 10-S 1.91 x 10-6Ingestion 6.1 I X 10-4 0.0

5.00 x 10-2
4.67 X 10-3

3.52 X 10-3

3.S6 X 104

1.CCIX 10-2 3.27X 10-1

9.93 x 10- 0.0

3.77 x 10-~

6.08 x 10-~

Inhalation

Ingestion

0.0

0.0

0.0

0.0

4.69 X 10-5

7.s7 x 10-~

Inhalation

Ingestion

6.33 X 10-1

1.69 X 10-4

1.27 X 10-1

3.40 )( 10-~

0.0

0.0

4.64 X 10-1 9.03 x 10- I

1.21 x IO-4 0.0

S.02

1.34 x 10-3

1.34 x 10-1

3.s4 x 10-$

4.9S X 10-1 8.47X 10-1

1.28 X 10a 0.0

4.28 X 10-5

6.91 X 10-s

Inhalation

Ingestion

S.50

1.45 x 10-3
6.72 X 10-1

1.77 x 10-4

0.0

0.0

7.94 x 10- I 4.06 x 10-1

6.55 X 10A 0.0

4,78 X 10-5

7.70 )( 10-5

Inhalation

Ingestion

1.84

1.53 x 10-3

8.44 X iO_l
7.18 X I@

1.31 x 10-1

1.09 x 10-4

0.0

0.0

Child Dose Conversion Factoi’s

(mrern/50.yr per pCi intake in first year)

Inhalationa

Ingestion

0.0 3.04 x 10-7

0.0 2.03 X 10-7

3.04 x 10-7 3.04 x 10-7
2.03 X 10_7 2.03 X 10-7

3.04 x 10-7

2.03 X 10-7

3.04 x 10-’ 3.04 x 10-7

2.03 X 10-7 2.03 X 10-7

3.27 X 10-4 3.13 X1 O-4 4.62 X 10-S 0.0 3.67 X,@ 1.96 X 10-6Ingestion 1.02 x 10-4

1.63 X 10-1, 3.74 x 10-5

0.0 6.03 X 10-5

Inhrshtion

Ingestion

4.27 X 10–2 0.0

3.42 X 10-3 0.0

2.S9 X 10-3 0.0

2.07 X 104 0.0

7.00 x 10-3

5.60 X 10-

4.74 6.05 X 10-1

1.25 x 10-3 1.56 X 104

1.21 x 10-1 0.0

3.16 X 10-s 0.0

4.47 x 10-’

1.15 x 10-4

6.08 X 10-‘ 4.65 X 10-s

0.0 7.50 x 10-~

Inhalation

Ingestion

5.24 6.44 X 10-1

1.36 X 10-3 1.65 X 104

1.28 X 10_J 0.0

3.31 x 10-~ 0.0

4.78 x IO-J

1.22 x 10-4

5.72 X 10-1 4.24 )( 10-S

0.0 6.85 X 10-S

Inhalation

Ingestion

1.74 7.85 X 10-1 7.63 X 10-1

6.03 X 104

2.02 x 10- I 4.73 x 10-5

0.0 7.64 X 10-5

Inhalation 1.24 x 10-1 0.0

Ingestion 1.43 x 10-3 6.40 X 10- 1.02 )( lo< 0.0

————————

‘Includes an increase of 50% to account for skin absorption.

Gastrointestinal-Lower Iargc intestine.
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TABLE D-II (Continued)

Teen Dose Conversion Factors
(mrenr/50.yr per pCi intake in first year)

Radio- Organ

nuclide Pathway Bone Liver Total Body Thyroid Kidnev Lurm GILLIh

1.59 x 10-~

1.06 X 10–7

1.59 x 10-7

1.06 X 10_7

1.59 x 10-7

1.06 X 10_7

1.59 x 10–7

1.06 x 10-7

1.59 x 10–7 1.59 x 10-7

1.06 x 10–7 1.06 X 10-7

3H Inhalationa

Ingestion

0.0

0.0

5.19 x 10–5137(-s Ingestion 1.12X 10+ 1.49 x 10--4 1.97 x 10-5 2.12 x 10-60.0 5.07 x 10-5

1.42 X 10-2

1.14 x 10-~

0.0

0.0

8.66 x 10-4

6.93 X I&s
Totat U Inhalation

Ingestion
3.33 x 10-3
2.67 X 10+

8.43 X 10-2 3.85 X 10-s

0.0 6.21 X 10–5
0.0

0.0

238pu Inhalation

Ingestion

4.06 X I&l

1.02 x 10-4

7.22 X 10_2

1.82x 10_5

2.86

7.12 X 10-
3.10 x 10-1

7.80 X 10-$

3.12 X 10-1 4.37 x 10-5

0.0 7.73 x 10-~
0.0

0.0

239pu Inhalation

Ingestion

4.50 x 10-1

1.12 x 10-4

8.05 X 10-2

2.01 x 10-~
3.31

8.27 X 104
2.93 X 10-1 4.46 X 10-5

0.0 7.06 X 10–s
0.0

0.0

3.44 x 10-1

8.57 X 10-s

7.10 x 10-2

5.75 x 10-5

241AM Inhalation

Ingestion

1.06

8.62 X 104

4.07 x 10-1

3.29 XY04
1.05 )( 10-1 4.88 X 10-5

0.0 7.87 X 10–s
0.0

0,0

5.32 X 10-t

4.31 x 10–4

Adult Dose Conversion Factors

(mrem/50-yr per pCi intake in f.st ycnr)

35+ Inhalationa 0.0 1.58 X 10_7 1.58 X 10_7 1.58 X 10–7

Ingestion 0.0 1.05 x 10-7 1.05x 10-7 1.05x 10–7
1.58 X 10-7

1.05 x 10-7
1.58 X 10-7

1.05 x 10–7
1.58 X 10-7

1.05 x 10–7

137(-s Ingestion 7.97 x 10-5 1.09 x 10-4 7.14 x K@ 0.0 1.23 X 10-5 2.11 X1 O-63.70 x 10-s

Total U Inhalation 9.93 x 10-3 0.0 6.06 x 10-4 0.0

Ingestion 8.01 X 10- 0.0 4.85 X 10_5 0.0

3.63 X 10-5

5.86 X 10-s

2.33 X 10–3

1.87 X 10A

4.90 x 10-2

0.0

238pu Inhalation 2.74 3.87 X lt3_1 6.90 X 10_2 0.0

Ingestion 6.80 x lo- 9.58 X 10_s 1.71 x 10-5 0.0

4.52 X 10-5

7.30 x 10–5
2.96 X 10–1

7.32 X 10-5

1.82 X 10-1

0.0

239pu Inhalation 3.19 4.31 x 10-1 7.75 x 10-2 0.0

Ingestion 7.87 X 10A 1.06 X 104 1.91 x 10-5 0.0
3.30 x 10-t

8.11 X 10–s

1.72 X 10-1

0.0

4.13 )( 10-5

6.66 x 10-5

241Am Inhalation 1.01 3.59 x 10-1 6.71 X 10’_2 0.0

Ingestion 8.19x 10- 2.88 X lfi 5.41 x 10-5 0.0

5.04 x 10-1

4.07 x 10-4

6.06 x 10-2

0.0

4.60 X 10–5

7.42 X 10-5

———..——.
‘Includes an increase of 50% to account for skin absorption.
bGmtrointcstinal—bWer large intestine.
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The radioisotopes 1lC, 13N, and 150 are sources of

gamma radiation that are due to formation of two 0.511-
MeV photons through positron-electron annihilation.
The 4]Ar emits a 1.29 MeV gamma with a 99’%0yield.

External radiation doses are monitored with H-8’s
TLD network. Measured doses, comidered as whole
body doses in this report, are given in Table E-III.
Background estimates at each site, based on historical
data, consideration of possible nonbackground contribu-
tions, and, if possible, values measured at locations of
similar geology and topography, are then subtracted
from each measured value. This net dose is assumed to

represent the dose due to Laboratory activities that an
individual would receive if he were to spend 100% of his
time during an entire year at the monitoring location.

Boundary and maximum individual doses from 4*Ar
releases from the Omega West Reactor (TA-2) are es-
timated using standard meteorological models and

measured stack releasesD’ (see Table E-XXVI).
‘Procedures used in making the calculations are described
in the following section, A dose rate correction for plume
size is taken from standard graphical compilationsD6 in
making this dose estimate.

At onsite locations at which above background doses
were measured, but at which public access is limited,
doses based on a more realistic estimate of exposure time
are also presented. Assumptions used in these estimates
are given in the text.

E. Population Dose

Calculation of whole body population dose estimates
(in person-rem) are based on measured data to the extent
possible. Fo; background radiation, average measured
values for Los Alamos, White Rock, and regional sta-
tions are multiplied by the appropriate population num-
ber. Tritium average doses are calculated from average
measured concentrations in Los Alamos and White
Rock above background (as measured by regional sta-
tions). These doses are multiplied by population data in-
corporating results of the 1980 census, which is sum-
marized in Table D-IV.

For 41Ar, 1*C, 13N, and lsO, atmospheric dispersion
models are used to calculate an average dose to in-
dividuals living in the area in question. The air concen-
tration of the isotope [X(r,tl)]at a location (r,O)due to its
emission from a particular source is found using the an-
nual average meteorological dispersion coefficient (based
on Gaussian plume dispersion models)

z(r,WQ

and the source term Q. Source terms, obtained by stack
measurements, are listed in Table E-XXVI. Dispersion
factors for the LAMPF and Omega West Reactor are
given in Table D-V. The gamma dose rate in a semi-
infinite cloud at time t, y ~ (r,O,t), can be represented by
the equationD6

YCO (r,O,t)= 0.25’~ ~(r,f3,t)

where

y~(r$,t) = gamma dose rate (rad/see) at time t, at a
distance r, and angle 8,

~y = average gamma energy per decay (MeV) (1.02
MeV for position emitters and 1.29 MeV for
4‘Ar), and

X(r,9,t) = plume concentration in Ci/m3 at time t, at a
distance r, and angle 0.

The annual dose is calculated from the dose rate, and
then multiplied by the appropriate population figure to
give the estimated population dose.

Background radiation doses due to airline travel are
based on the number of trips taken by Laboratory per-
sonnel. It was assumed that 85V0 of these trips were
taken by Laboratory personnel residing in Los Alamos
County and that non-Laboratory travel was 10’?4oof the
Laboratory trips. Average air time at altitude for each
trip was estimated to be 4.5 h, where the average dose
rate is 0.22 mrem/h.D7
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TABLE D-IV

ESTIMATES OF NUMBER OF PEOPLE LIVING WITHIN 80 km OF LABORATORY

A. Cities and towns included in preliminary census results’

Town

Alcalde
Bernalillo
Chama
Chimayo
Cochiti
Cuba
Espaiiola
Jemez
Jemez Springs
Los Alamos
Nambe
Pecos
Ranchos de Taos

No. of
People

432
2 721
1 098
1 930

804
605

6 700
1 542

328
11 038

1 124
886

1 198

No. of
Town People

San Felipe 1 940
San Felipe/Santo Domingo Joint Area 393
San Ildefonso 1 492
San Ysidro 199
Sandia 239
Santa Ana 395
Santa Clara 2448
Santa Fe 48 914
Santo Domingo 2054
Tesuque (Pueblo) 362
Tesuque 1 000
White Rock 6548
Zia 517.

Total 96 907

B. Estimate of number of people not included in preliminary census results. 15 216

C. Estimate of number of people in rural areas not included in preliminary census 112 123
results.

—— —______

aPreliminary 1980 census counts. Source: U. S. Bureau of the Census.
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TABLE D-V

DISPERSION FACTOR (x/Q) USED
FOR POPULATION DOSE ESTIMATES

Source Location x/Q (see/m3)

TA-2 Boundary 5 x 10–5
TA-2 Maximum individual 4 x 10–5
TA-2 Los Alamos 2 )( 10–6
TA-2 White Rock 7 x 10–+
TA-53 Los Alamos 5 x 10-7
TA-53 White Rock 1 )( 10–7

REFERENCES

D 1. J. P. Corley ef al., “A Guide for Environmental
Radiological Surveillance at ERDA Installations,”
U.S. Energy Reseach and Development Ad-
ministration report ERDA-77-24, 1977.

D2. “Calculation of Annual Doses to Man From
Routine Releases of Reactor Effluents for the Pur-
pose of Evaluating Compliance with 10 CFR Part
50, Appendix L“ U.S. Nuclear Regulatory Com-
mission Regulatory Guide 1.109 (1977).
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TABLE El

MEANS’ AND EXTREMES OF TEMPERATURE AND PRECIPITATION—
CLIMATOLOGICAL SUMMARY (191 1-1980) FOR LOS ALAMOS, NEW MEXICOb

Temperature (“C) .
.

Extremes
Means High

Mean

Max

Low

Monthly

Mean

Htgh

Daily

Max

Low

Daily

Min

Mean

Min Avg
——

Monthly

YearMonth Year Date Date

Jan

Feb

March

April

May

June

July

Aug

Sept

Ott

Nov

Dec

Annual

4.3

6.1

-7.5 –1.6

–5.8 0.2

3.1

3.0

1953

1934

–6.2

–5.0

1930
1939

17.8

18.9

1/12/53

2J24/36

–27.8

–25.6

1/13/63

21V51

2/8/33

3/1 1/489.3 –3.0 3.2 7.7 1972 0.0 1948 21.7 3126/71

3/30/76

4/23/38

5129}35

6/25/80

6/29/80

711 li35

8/10137

9/11/34

10/1/80

11/1/50

12/27/80

–19.4

14.2

19.4

25.4

1.0 7.6

6.0 12.7

11.3 18.4

12.4

15.8

20.8

1954

1956

1980

4.3

10,1

15.8

1973

1957

1965

26.1

31.7

34.4

–15.0

-4.4

–2.2

4/9/28

4 Dates

613119

26.9

25.2

22.3

16.7

9.3

5.2

13.4 20.2

12.4 18.8

9.1 1s.7

3.7 10.2

–2.7 3.3

–6.5 -0.6

21.9

21.3

18.8

12.6

6.9

10.1

1980
1936

1956

1963

1949

1980

17.4

16.1

13.4

6.9

–0.8

4.1

1926

1929

1965

1976

1972

1931

35.0

33.3

34.4

28.9

22.2

17.8

2.8

4.4

–5.0

–9.4

-25.6

–25.0

7/1/24

8/16/47

9/29136

10/19176

1128176

12/9/78

15.3 2.6 9.0 11.1 19s4 6.8 1932 35.0 7/1 1/35 –27.8 1/13/63

Precipitation (mm)
Mean No. of Da}s

Rainc Snow Max Min

Mo.

Max

Daily

Year Max
——

Mo.

Max

Daily Precip Temp Temp

MaxMonth

Jan

Feb

March

April

May

June

July

Aug

Sept

Ott

Nov

Dec

Annual

Mean Date Mean Year Date >2.5 mm >320C <O”c

21.6

17.3

171.5

62.0

104.4

117.9

113.5

141.5

202.7

284.0

147.1

172.0

167.6

72.4

1916 64.5
1948 26.7

1973 S7.2

1915 50.8

1929 45.7

1913 63.8

1919 62.7

1952 57.4

1941 56.1

1957 88.4

1978 45.0

1965 40.6

if27/16

2/2oil 5

3/30/16

4/1 2/75

5/21/29

6/10/13

7/3 1/68

8/1/51

9/22/29

10/5/1 1

11/25/78

12/6/78

246

186

247

129

21

0

0

0

2

42

128

293

998

605

914

853

432

1949

1948

1973

1958

1917
. . .

381

330

4s7

508

305
. ..

1/5/13

2120/ I 5

3f30116

4j12f75

5/2/78
--

2

2

3

2

3

3

8

9

4

3

2

3

0
0
0
0
0
1
1
0
0
0
0
0

30

26

24

13

2

0

0

0

0

7

22

30

25.7

21.8

28.7

28.5

80.8

99.8
41.4

38.6

24.4

24.9

..
... -—

... ...
1913

1972

1931

1967

...
152

229

356

559

...
9j25/13

iO/3 1172

11/2213 1

1216/78

152

229

665

1049

453.4 770.6 1941 88.4 10/5/11 1295 2540 1958 559 i216/78 43 2 154
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TABLE E- I (Continued)

CLIMATOLOGICAL SUMMARY 1980

Temperature (“C)

Means

Mean Mean Extremes

Max Min Avg High Date Low I)ale
—— —— —- ——

Mwnh

6.0 -4.4 0.8 12.2

8.8 -4.1 2.4 17.8

8.7 -4.9 1.9 14.4

13.8 –0.9 6.5 22.2

18.5 3.2 10.9 2s.0

29.2 12.4 20.8 34.4

30.7 13.O 21.9 33.9

27.5 12.0 20.8 32.8

23.8 9.5 16.7 31.1

16.3 1.1 8.7 28.9

10.1 –3.6 3.3 21.7

10.1 –2.9 3.6 17.8

(13)

(28)

( 14)

(19)

(22)

(25)

(5)

(1)

(4)

(1)

(9)

(27)

–11.1

-12.2

-10.0

– 10.0

–2.8

4.4

10.0

9.4

3.9

–7.8

– 12.2

-9.4

(3)
(9)

(17)

(1)

(12)

(2)

(8)

(12)

(23)

(29)

(17)

(lo)

Jan

Fcb

March

April

May

June

July

Aug

Sept

Ott

Nov

Dec

Annual 17.0 2.6 9.8 34.4 (6/25) –12.2 (2/9)

(11/17)

PrecipiIaliOn (mm) No. of Days

Rainh Snow Max

Prccip
22.S mm

Temp TmspDaily

Total Max Date
—— —

Disily

Total Max Date
—— —

<32””CMonth

Jan

Feb

March

April

May

June

July

Aug

Sept

Ott

Nov

Dec

Annual

39.4 10.7 (19)
24,4 10.2 (14)
21.6 10.4 (27)
41.1 13.7 (24)
36.3 10.9 (15)
0.0 0.0 ---
8.9 3.3 (28)
50.0 14.5 (8)
30.0 14.0 (9)
26.4 13.7 (15)
17,3 15.0 (24)
8.4 7.6 (8)

279 25 (19)

51 25 (7)

236 1!4 (27]

305 102 (2)

o 0 . ..

0 0 . . .

0 0 . . .

0 0 .. .

0 0 . . .

152 140 (27)

211 203 (24)

178 178 (8)

5

3

2

4

5

0

1

6

3
2

1

1

0
0
0
0
0
9

11

0

0

0

0

0

29

28

29

17

5

0

0

2

0
15

19

25

2962 203 (11/24) 33 20 169303.8 15.0 [11/24).———.——_
aMeans based on standard 30.year period: 1911-1980.
bLatilude 350 32’ north, longitude 106” 1Y west; elevation 2260 m.

Chscludes liquid water equivalent of frozen precipitation.
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January

February

TABLE E-II

HIGHLIGHTS OF WEATHER DURING 1980

Average temperature = 0.8 “C (33.4”F).
Warmest since 1969.
6th warmest January.

Average temperature = 2.3 “C (36.2”F).
6th warmest February.
SMDH on the 27th: 16.7°C (62°F).
SMDH on the 28th 17.8°C (64”F).

Winter 79-80 Average temperature = 1.5“C (34.7 “F).
(Dec. 79-Feb. 80) Tied with winter of 1953-1954 for warmest winter.

April SMDL on the Isc –10”C (14°F).
SMDL on the 18th: –7.8°C (18”F).
SMDP on the 24th: 13.7 mm (0.54 in).
SMDS on the 24th: 101.6 mm (4 in).

May

June

SMDL on the 12th: –2.8°C (27”F).
SMDL on the 25th –l.l °C (30”F).
TMDL on the 18th OOOOC(32”F).

Average temperature = 20.8 ‘C (69.4”F).
Average maximum temperature = 29.2°C (84.5 “F)
Warmest June.
Highest average maximum temperature for June.
Most days >32°C (90”F) for June: 9 -
(Previous record: 3-1954).
Most days >32°C (90°F) for any month 9
(Previous record 6-1946).
Tied record for least rain in June: 0.0 (1951, 1929, 1916)
SMDH on the 24th32.2°C (90°F).
SMDH on the 25th: 34.4°C (94”F).
SMDH on the 26th: 33,9°C (93”F).
SMDH on the 28th 32.8°C (91 “F).
SMDH on the 29th: 34.4°C (94”F).
SMDH on the 30th; 33.3°C (92”F).
TMDH on the 6th: 27.8°C (82”F).
TMDH on the 7th: 27.2°C (81”F).
TMDH on the 17th: 32.2°C (90”F).
TMDH on the 23rd 32.2°C (90”F).
TMDH on the 27th 32.2°C (90”F).
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July

August

TABLE E-II (Continued).

Average temperature = 21.9°C (71.4”F).
Average maximum temperature = 30.7°C (87.3” F).
Warmest July.
Warmest month (any).
Highest average maximum for July.
Highest average maximum for any month.
Most days >32°C (90”F) for July:l 1.
(Previous record:6-1946).
Most days >32°C (90”F) for any month: 11.
(Previous record: 9-1980.
Driest July on record—8.9 mm (0.35 in).
SMDH on the 5th 33.9°C (93”F).
SMDH on the 17th: 33.3°C (92”F).
SMDH on the 26th 32.2°C (90”F).
TMDH on the 6th: 32.2°C (90”F).
TMDH on the 18th 32.8°C (91°F).

Average temperature = 20.8°C (69.4” F).
2nd warmest August.
Most days >32°C (90”F) for August 2.
SMDH on the lst: 32.8°C (91”F).
SMDH on the 4th: 32.2°C (90”F).
SMDH on the 5th: 31.1 °C (88°F).

Summer 1980 Average temperature = 20.8°C (69.4”F).
Average maximum temperature = 29.1 “C (84.4”F).

(June-August) Warmest summer.
Highest average maximum for summer.
Driest summer: 58,9 mm (2.32 in).
[Previous dry summer was 1922:630 mm (2.48 in)].
Most days >32°C (90” F): 22.
Previous record: 7 (1936).
[There were previously only 74 days >32” - :90”F)
between 1919 and 1979.]

September

October

SMDH on the 18th:27.8°C (82”F).
SMDH on the 30th: 27.2°C (81“F).
TMDH on the 19th: 27.8°C (82”F).

Broke October maximum high temperature for any date
on the 1st: 28.9°C (84”F).
SMDH on the Ist: 28.9°C (84°F).
SMDH on the 19th: 24.4°C (76°F).
SMDL on the 29th: –7.8°C (19°F).
SMDP on the 15th: 13.7 mm (0.54 in).
SMDS on the 27th: 140 mm (5.5 in).
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TABLE E-II (Continued)

November SMDH on the 7th: 18.9°C (66°F).
,SMDH on the 8th: 19.4°C (67”F).
SMDH on the 9th: 21.7°C (71”F).
SMDH on the 10th: 20.0°C (68”F).
SMDH on the 1Ith: 19.4°C (67”F).
SMDL on the 17th: –12.2°C (10”F).
SMDS on the 24th: 203 mm (8 in).

December Average temperature = 3.6°C (38.4” F).
Average maximum temperature: 10.1“C (50. 1‘F).
Average minimum temperature = –2.9°C (26.7” F).
Warmest December.
Highest average maximum for December.
Highest average minimum for December.
Broke December maximum high temperature for any date
on the 27th: 28.9°C (84”F).
SMDH on the 15th 12.8°C (5.5”F).

/ SMDH on the 16th: 13.9°C (57”F).
SMDH on the 17th: 15.6°C (60”C).
SMDH on the 26th: 16.1“C (61 “F).
SMDH on the 27th: 17.8°C (64” F).
SMDH on the 28th: 14.4°C (58”F).
SMDH on the 30th: 11.7°C (53°F).

Annual Average temperature = 9.76°C (49.57” F).
Mean annual temperature (195 1-1980) = 8.9°C (48. 14”F).
5th warmest year.
Warmest since 1956.
1980 precipitation = 303.8 mm (1 1.96 in).

Mean annual precipitation (195 1-1980) = 453.4 mm (17.85 in).
4th driest year.
Driest since 1964.
1980 snowfall = 146.3 mm (57.6 in).
Mean annual snowfall (195 1-1980) = 1295 mm (51.0 in).

Key for Abbreviations

SMDH: Set Maximum Daily High Temperature Record
SMDL Set Minimum Daily Low Temperature Record
SMDP: Set Maximum Daily Precipitation Record
SMDS: Set Maximum Daily Snowfall Record
TMDH: Tied Maximum Daily High Temperature Record
TMDL: Tied Minimum Daily Low Temperature Record

,
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TABLE E-IV

LOCATIONS OF AIR SAMPLING STATIONS

Station

Latitude
or

N-S Coord

Longitude
or

E-W Coord

Regional (28-44 km)

1. Espafiola
2. Pojoaque
3. Santa Fe

Perimeter (O-4 km)

4. Barranca School
5. Arkansas Avenue
6. Cumbres School
7. 48th Street
8. LA Airport
9. Bayo STP

10. Gulf Station
11. Royal Crest
12. White Rock
13. Pajarito Acres
14. Bandelier

Onsite

15. TA-21
16. TA-6
17. TA-53 (LAMPF)
18. Well PM- 1
19. TA-52
20. TA- 16
21. Booster P-2
22. TA-54
23. TA-49
24. TA-33
25. TA-39

36°00’
35°52’
35 “40’

N180
N170
N150
NI1O
NI1O
N120
N090
N080
S080
S21O
S280

N085
N045
N055
N080
N020
S030
S030
S090
S080
S250
S190

106”06’
106°02’
106°56’

E130
E030
E090
Wolo
E170
E250
E120
E080
E420
E380
E200

E190
W050
E190
E285
E155
Wloo
E220
E300
E030
E240
E230

99



TABLE E-V

REGIONAL AVERAGE BACKGROUND ATMOSPHERIC RADIOACTIVITY CONCENTRATIONS

Radioactive Uncontrolled
Constituent Units EPAa Laboratoryb Area CG

Gross alpha
Gross beta
24 lAm

238pU

239pU

3H

u
u

10–15 ~Ci/m[
10–15 ~Ci/m[
10–18 pCi/m(
10–18 ~Ci/m[
10–18 ~Ci/m[
10–12 pci/rnf
10-18 ~Ci/m/
pg/m3

Not reported
18+4

Not reported
4.2 * 2,0
17 * 5.4

Not reported
50 ● 4.7
152 + 14

1.8 + 0.3 6 X 101
18+3 1 )( 105

–0.4 * 0.5 2X 1o11
–2. 1 * 0.4 7X104

1.1 *0.9 6xl@
7.7 + 5.8 2)( 105
20* 6.9 3)( 106
60&21 9XI06

.—— ——— —

a“Environmental Radiation Data:’ USEPA, OffIce of Radiation Programs, Report 19-20 (April 1980).
Data are from the Santa Fe, New Mexico sampling location and were taken from July through December
1979.
bData annual averages are from the regional stations (Espaiiola, Pojoaque, Santa Fe) and were taken dur-
ing calendar year 1980.
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TABLE E-VI

LONG-LIVED ATMOSPHERIC GROSS BETA
CONCENTRATIONS FOLLOWING CHINESE

NUCLEAR TEST ON OCTOBER 16. 1980

Gross Beta (10–15 I.@mo

Sampling Perioda

10/20- 10/2 l(Esp.)
10/17-10/21 (OHL)
10/2 1-10/22
10/22- 10/13
10/23- 10/24
10/24- 10/27
10/27-10/28
10/28-10/29
10/28-10/30
10/30- 10/3 1
10/31-11/3
11/3-1 1/4
11/4-1 1/5
11/5-1 1/6
11/6-1 1/7
11/7-11/12
11/12-11/13

Espaiiola
OHL (28 km from

(Onsite) Los Alamos)

I 24*3 22 ● 3’

28*4 13+2
59&8 31*4
39*5 28&4

230 +30 105 * 14
54*7 34*5

170 *20 81+11
160 + 20 290 +40
84+11 141 + 18
41+5 46+6

107 * 14 44*6
123 + 16 93 ● 12
100 + 13 50+7
55*7 13+2

250 * 30 83+11
190 * 20 180 +20

—

aFilters changed at -0800 MDT or MST.
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TABLE E-VIII

ANNUAL ATMOSPHERIC TRITIATED WATER VAPOR CONCENTRATIONS

Total

Air No.

Volumea Monthly

Station Location (m3) Samples

Regional Stations (28-44 km)-Urreontrolled Areas

1. Espaiiola 115 12

2. Pojoaque 114 12

3. Santa Fe 115 12

Regional Group Summary 344 36

Perimeter Stations (O-4 km)-Uncontrolled Areas

4. Barranca School

5. Arkansas Ave

6. Cumbres School

7, 48th Street

81 LA Airport

9. Bayo STP
10. GuIFStation

11. Royal Crest

12. White Rock

13. Pajarito Acres

14. Barrdelier

Perimeter Group Summary

116

116

116

116

113

116

115

107

115

116

116

I 262

No

Samples

<MDLb

4

4

6

14

Concentrations-pCi/m3 (10- 12 pCi/m~

Mean

Maxc Mirrc Meanc ‘% fGd
— —

12 4

12 3

12 4

12 2

12 0

12 3

12 4

12 0

12 1

12 0

12 0
— —

132 21

88 & 28 -2.2 + 1.6 12* 15 0.006

7.8 * 3.0 –1.0+ 1.2 2.2 * 1.5 0.001

38k 12 –1,0* 1.4 9.2 * 8.2 0.005
— —

88 ~ 28 –2.2 * 1.6 7.7 k 5.8 0.004

12+4

72 ~ 24

55* 18

34* 12

33 * 10

11*4

31+10

27*8

47 k 16

10*4

170&60

170 * 60

0.4 * 1.0

0.3 * 0.2

0.5 * 1.2

0.1 + I.o

1.5 k 0.8

0.3 + 0.3

0.2 * 0.6

2.0 + 0.8

1.3+ 1.6

2.0 + 0.8

1.3 i 0.8

0.1 * 1.0.

Onsite Stations-Controtted Areas

15. TA.21 115 12 0 41 + 14 3.1 * 1.2
16.TA.6 113 12 4 15*4 0.3 + 1.2
17.TA-53 (LAMPF) 116 12 0 14*4 2.5 * 1.0
18. Well PM- 1 114 12 0 17+6 1.8+ 1.0

19. TA-52 116 12 1 90*28 1.2* 1.2

20. TA-16 116 12 3 54 k 18 0.3 * 1.4

21. Beater P-2 116 12 3 42 & 14 0.4 * 0.3

22. TA-54 116 12 0 120+40 2.3 + 1.0

23. TA-49 116 12 7 loij 0.1 + 1.2

24. TA-33 116 12 0 117+38 21+6

25, TA-39 115 12 0 160+60 6.3 + 1.8
— —

On-Site Group Summary 1 269 132 18 160+60 0.1 * 1.2
—————————

aAir volumes (m3) at average ambient conditions of 77 kPa barometric pressure and 15 ‘C.

bMinimum detectable limit = 1 x 10– 12 IICi/rnt.

cUncertainties are +2 standard deviations (see Appendix B.2).

decontrolled area radioactivity concentration guide = S X l@ I@mf.

Uncontrolled area radioactivity concentration guide = 2 X 10-7 IICi/rrrf.

3.8 + 2.2

8.3 i 12

9.6 * 9.4

7.9 & 6.5

9. I k 6.2

3.8 * 2.0

9.0 * 6.6

9.0 * 4.0

11*9

5.6 i 1.3

34 * 33

10*4

11+8

3.8 k 2.6

6.2 ~ 2.2

5.9 & 3.0

17+ 18

11*9

12*9

53*21

2.1 * 1.6

44k 17

28 k 25

17*5

0.002

0.004

0.005

0.004

0.005

0.002

0.004

0.005

0.005

0.003

0.017

0.C05

0.0002

0.0001

0.0001

0.0001

0.0003

0.0002

0.0002

0.0011

O.OM)O

0.0009

0.0006

0.0003
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TABLE E-X

ANNUAL ATMOSPHERIC URANIUM CONCENTRATIONS

(concentrations in pg/m3)

Total

Air No. No.

Volume’ Quarterly Samples

Station Location (m3) samples <MDLb Maxc Mine— — — .

I Mean

as

% CGdMeanc

I

I

Regional Stations (28.44 km) —Uncontrolled Areas

1. Espariola 90811 4 0 140* 20 56+ 17
2.Pojoaque 79 469 4 0 94*21 28 ~ 20

83 * 39

71 &30

26 h 10

0.0009
0.0008
0.00033. Santa Fe 91 930 4 2. 40 & 33 18*4— —

Regional Group Summary 262 210 12 2 140 * 20 18*4 60*21 0.0007

Perimeter S!ations (0.4 km)— Uncontrolled Areas

I
I

I

I

I

I

4. Barranca School

5. Arkansas Ave

6. Cumbres School

7. 48th Street

8. LA Airport

9. Bayo STP

10. Gulf Station

11. Royal Crest

12. White Rock

13. Pajarito Acres

14. Bandelier

91 702 4 1 56*1 I 15 * 16

79 586 4 1 67 + 23 26 * 38

75 333 4 1 99 ~ 23 18+41

88 664 4 1 50+21 –1.4 * 14

93 689 4 1 221 &37 14 * 32

86404 4 1 69 k 14 34 * 36
87 488 4 0 94 & 32 69 i 24

86024 4 0 5ok 17 29+21

76 953 4 1 125 ~ 23 24* 17

81 948 4 2 50*21 10 i 24

88 772 4 2. 30*6 15 * 33
— —

936 563 44 11 221 *37 -1.4 * 14

43 & 20
42k 17
50* 35
31+23
97* 88
48* 15
79*I1
40i8
61k44
32* 19
22+7

0.0005
0.0005
0.0006
0.0003
0.0011
0.0005
0.0309
0.0004
0.0007
0SM04
OJX302

Perimeter Group Summary 49+11 0.0005

Onsite Stations—Controlled Areas

15. TA-21

16. TA.6

17. TA.53 (LAMPF)

18. Well PM-1

19. TA.52

20. TA-16

21. Booster P-2

22. TA.54

23. TA-49

24. TA-33

25. TA-39

81 563

86 959

89 641

88 741

90 838

71 151

91 473

95 669

92 914

90555

94 008

4 1

4 1

4 0

4 2

4 2

4 2

4 2

4 0

4 2

4 0

4 0.— .

44 12

124+21

57 *20

104+21

59*21

162 k 39

42 + 22

49*1 I

203 & 37

98 * 18

63 *32

66* 13

26 + 37

–1.6 + 32

56* 17

16 ~ 17

–1.7 * 17

22 + 25

–1.7 * 35

21 k 15

14.+0.32

26 k 19

22 + 16

72 + 42

28 k 24

83 k 22

32 i 19

56 k 72

30+9

27 k 24

88 * 83

38 +40

45 ~ 16

47~21

0.00003

0.00001

0.COO04

0.00002

0.00003

0.00001

0.00001

0.00004

0.00002

0.00002

0.00002
1
I
I

Onsite Group Summary 973 512 203 &37 –1.7*35 So& 13 0.00002

●Air volumes (m3) at average ambient coriditions of 77 kPa barometric pressure and 15‘C.
bMlnimum detectable limit = 1 P8/m3.

cUncertainties +2 sample standard deviations (see Appendix B.2).
dcmstrolled area radioactivity concentration guide = 2. I X l@ P#m3.

Uncontrolled area radioactivity concentration guide = 9 x I@ pg/m3.

Note: One curie of natural uranium is quivalent to 3000 kg of natural urassium. Hence, uranium masses

can be converted to the DOE “uranium special curie’” by using the factor 3.3 x I&13 pCi/pg.

I
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Station Location

Regional stations (28.44 km)

3. Santa Fe

Regional Graup Summary

Perimeter Stations (0.4 km)

6. Cumbres

8. LA Airport

% Bayo STP
12.White Rock

Perimeter Group Summary

Onsite Stations—Corrtrollxd Areas

16. TA.6

17. TA.53 (LAMPF)

20.TA.16
21.Booster P-2
22.TA.54
23.TA.49

Onsite Group Summary

.—— ——— —— _

TABLE E.X1

ANNUAL ATMOSPHERIC 241Am CONCENTRATIONS

Total

Air

Volume
(m3,.

91930

91930

7s 333

93 689

86404

76 9S3

332 379

86 959

89 641

71 151

91 473

95 669

92 914

527 807

Number

of No.
Quarterly Samplea

Samples <MDLb

4 4— .
4 4

4 4

4 3

4 4

4 4
— .

16 15

4 4
4 4
4 4
4 2
4 2
4 3— .
24“ 19

Maxc

-0.0 * 4.4

-0.0 * 4.4

1.2* 5.7
48*8
1.0* 5.2
4.6 * 6.S

48*8

1.6 * 4.6

1.8 * 5.1

1.1 k6.O

23*5

8.4 + S.3

6.7 + 5.4

23+5

Mine

-0.4 * 0.s

–1.0 * 4.4

-0.8 * 5.6

-0.5 * 4.4

–1.8 *4.9

–1.6 +5.6

–1.8 *4.9

–1.2 *5.5

–0.2 * 4.4

-2.8 i 6.9

–1.6 +4.3

0.3 k 4.2

-1.7 *4.3

–2.8 ~ 6.9

‘Air volumes (m3) at average ambient conditions of 77 kPa barometric prxssure and 15‘C.
bMinimum detectable limit = 2 X 10– 18 BCi/mf.

cUncertainties are +2 sample deviations (see Appendix B.2).
‘JControlled ~ea radioactivity concentration guide = 5 X 10–6 @/ref.

Uncontrolled area radioactivity concentration guide = 2 x 10_7 pCi/m/.

Meanc

0.0

Mean

as

% CGd

0.0

-0.4*0.3

–l.O*0.9
13* 24

-0.7i 1.3
1.3+ 2.6

0.0

0.0
0.006

0.0
0.0007

3.3 + 6.0

0.1* 1.2

0.9* 1.1
-0.Si 1.8
7.8*11
4.2+ 3.0
2.2* 3.5

2.5* 2.2

0.002

0.00000
0.00CQ2
O.00000
0.00013
0.00007
0.0ooo4

0.00004

I
I
I
I
1
I
I
I
I
I
I
I
I
1
I
I
I
I
I



TABLE E-XII

LOCATIONS OF SURFACE AND GROUND WATER

Station

Regionalc
Chamita—Rio Chama
Embudo—Rlo Grande
Otowi—Rio Grande
Cochiti—Rio Grande
Bernalillo-Rio Grande
Jemez River

Perimeter
Los Alamos Reservoir
Guaje Canyon
Basalt Spring
Frijoles Canyon
La Mesita Spring
White Rock Canyond

Puye Formation
Tesuque Fm (F.G. Seal)
Tesuque Fm (F.G. Seal)
Tesuque Fm (Basalts)
Surface Water
Surface Water (Sanitary Effluents)

Water Supply
Distribution

Fire Station 1
Fire Station 2
Fire Station 3
Fire Station 4
Fire Station 5

Los Alamos Field
LA-lB
LA-2
LA-3
LA-4
LA-5
LA-6

Guaje Field
G-1
G-1A
G-2
G-3
G-4
G-5
G-6

Latitude

&
Coordinate

36°05’
36°12’
35°52’
35°37’
35°17’
35°40’

N105
N300
N060
S280
N080

---
---
---

---
---

N080
N1OO
S085
N185
solo

N115
N125
N130
N070
N076
N105

N190
N197
N205
N215
N213
N228
N215

Longitude

E:W
Coordinate

106°07’
105°58’
106°08’
106°19’
106°36’
106°44’

W090
E1OO
E395
E1/30
E550

---
---
---
---
---
---

E015
E120
E375
E070
W065

E530
E505
E490
E405
E435
E465

E385
E380
E365
E350
E315
E295
E270

STATIONS

Map
Designation’ Typeb

---
---
---
---
---
---

1
2
3
4
5

---
---
---

. -—
-—
-—

12
13
14
15
16

17
18
19
20
21
22

23
24
25
26
27
28
29

Sw
Sw
Sw
Sw
Sw
Sw

Sw
Sw
GWS
Sw
GWD

GWD
GWD
GWII
GWD
Sw
Sw

D
D
D
D
D

GWD
GWD
GWD
GWD
GWD
GWD

GWD
GWD
GWD
GWD
GWD
GWD

‘m 707



108

Station

TABLE E-XII (Continued)

Pajarito Field
PM-1
PM-2
PM-3

Water Canyon Gallery

Noneffluent Areas
Test Well 1
Test Well 3
Deep Test-5A
Test Well-8
Deep Test-9
Deep Test-10
Canada del Buey
Pajarito Canyon
Water Canyon
Test Well 2

Effluent Release Area
Acid-Pueblo Canyon
(Former Release Area)

Acid Weir
Pueblo 1
Pueblo 2
Pueblo 3
Hamilton Bend Spring
Test Well 1A
Test Well 2A

DP —Los Alamos Canyon
DPS-1
DPS-4
Ohs: Hole LAO-C
Ohs: Hole LAO-1
Ohs: Hole LAO-2
Ohs: Hole LAO-3
Ohs: Hole LAO-4
Ohs: Hole LAO-4.5

Sandia Canyon
Scs-1
SCS-2
SCS-3

Latitude

F&
Coordinate

Longitude

E:W
Coordinate

N030
SC:!55
N040
S040

N070
N080
Silo
N035
S155
S120
NOlO
S060
S090
N120

N125
N130
N120
N085
N11O
N070
N120

N090
N080
N085
N080
N080
N080
N070
N065

N080
N060
N050

E305
E202
E255
W125

E345
E215
E090
E170
E140
E125
E150
E215
E090
E150

E070
E080
E155
E315
E255
E335
E140

E160
E200
EO’70
E120
E21O
E220
E245
E270

E040
E140
E185

Map
Designationa Typeb

30
31
32
33

34
Xi
36
37
38
39
40
41
42
4:3

44
45
46
47
48
49
50

51
52
5:]
54
55
!56
57
58

59
60
61

GWD
GWD
GWD
GWD

GWD
GWD
GWD
GWD
GWD
GWD
Sw
Sw
Sw
GWD

Sw
Sw
Sw
Sw
GW
GWS
GWS

Sw
Sw
GWS
GWS
GWS
GWS
GWS
GWS

Sw
Sw
Sw

I
I
I
I
I
I
I
I
I
I
I
1
I
I

, I
I
I
I

I



P
TABLE E-XII (Continued)

Latitude Longitude

& E~W Map
Station Coordinate Coordinate Designation’ Typeb

Mortandad Canyon
GS-1 N040 E1OO 62 Sw
MCS-3.9 N040 E140 63 Sw
Ohs. Hole NIL()-3 N040 E11O 64 GWS
Ohs. Hole MCO-4 N035 E150 65 GWS
Ohs. Hole MCO-5 N030 E160 66 GWS
Ohs. Hole MCO-6 N030 E175 67 GWS
Ohs. Hole MCO-7 N025 E180 68 GWS
Ohs. Hole MCO-7.5 N030 - E190 69 GWS

—— _______

aSee Fig. 12 for numbered locations.
bSW = surface water; GWD = deep or main aquifer; GWS = shallow or alluvial aquifer; I) = water sup-
ply distribution system,
cSee Fig. 6 for regional locations.
‘Puye Formation 9 stations; Tesuque Fm (F. G. Seal) 2 stations; Tesuque Fm (C. G. Seal) 11 stations;
Tesuque (basalts) 3 stations; surface water 2 stations; surface water (sanitary effluents) 1 station.
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TABLE E-XXII

LOCATIONS OF SOIL AND SEDIMENT STATIONS

Station

Regional Soilsb

Regional Sediments
Rlo Chama

Chamita
Rlo Crande

Embudo
Otowi
Sandia
Pajarito
Ancho
Frijoles
13ernalillo

tJemez River

Perimeter Soils
Sportsman’s Club
TA-8
‘TA-49
Frijoles
North Mesa
East of Airport
West of Airport
South SR-4 near S-Site

Perimeter Sediments
Guaje near G-4
Guaje at SR-4
13ayoat SR-4
Pueblo at Acid Weir
Pueblo at PC-1
Pueblo at Pueblo 1
Pueblo at Pueblo 2
Los Alamos at Reservoir
Los Alamos at Totavi
Los Alamos at LA-2
Los Alamos at RIOGrande
Sandia at Rio Grande
Canada del Ancha
Mortandad at SR-4
Mortandad at RIOGrande
Canada del 13ueyat SR-4
Pajarito at Rio Grande
Frijoles at Park Hdq
Frijoles at Rio Grande

128

Latitude

I&
Coordinate

36°05’

36°12’
N085
S060
S185
S305
S375
35°17’

35°40’

N240
N060
S165
S245
N135
N095
N115
S085

N215
N135
N1OO
N125
N130
N130
N120
N1OO
N065
N125
N095
S055
S060
S030
S075
S090
S175
S280
S365

Longitude
Map

E:W Designation
Coordinate (Figure 14)’

106°07’

105°58’
E550
E490
E41o
E335
E235
106°36’

106°44’

E215
W075
E085
E180
E165
E220
E135
W035

E325
E480
E455
E070
E070
E085
E145
W065
E405
E51O
E555
E490
E505
E350
E480
E360
E41O
E185
E235

---

---

A
I+
c
D
E

---

SI
S2
s:]
S4
S5
S6
5“.!
S8

1
2
:1
4
!5
6
7
8
9
10
11
12
13
14
1!5
16
17
18
19

I
9
m
I
I
I
I
I
1
I
I
I
I
I
I
I
I
I
I



TABLE E-XXII (Continued)

Station

Latitude

N~S
Coordinate

Longitude

E~W
Coordinate

Onsite Soils
TA-21
TA-50
TA-36
PM-1
West of TA-53
East of TA-53
East of New Sigma
Sigma Mesa
East of TA-52
2-Mile Mesa
Near TA-51
East of TA-54
R-Site Road
R-Site Road East
Potrillo Drive
S-Site
Near TA-11
Near DT-9
TA-33

Onsite Sediments
Pueblo at Hamilton Bend Spr
Pueblo at Pueblo 3
Pueblo at SR-4
DP Canyon at DPS-1
DP Canyon at DPS-4
Los Alamos Canyon at Bridge
Las Alamos at LAO-1
Los Alamos at GS-1
Los Alamos at TW-3
I-AXAlamos at LAO-4
Los Alamos at SR-4
Sandia at SCS-2
Sandia at SR-4
Mortandad near CMR
Mortandad West of GS-1
Mortandad Near MCO-2
Mortandad at GS-1
Mortandad at MCO-5
Mortandad at MCO-7
Mortandad at MCO-9
Mortandad at MCO-13
Pajarito at TA-18

N095
N035
S090
N020
N070
N050
N060
N050
N020
N025
S030
S080
S015
S040
S065
S035
S070
S150
S245

N105
N090
N070
NOW
N075
N095
N080
N075
N075
N075
N065
N050
N025
N060
N045
N035
N040
N03!3
N025
N030
N015
S055

E140
E095
E150
E31O
E105
E220
E065
E135
E145
E030
E200
E295
E030
E1OO
E195
W025
E020
E140
E225

E255
E315
E350
E160
E205
E020
E120
E200
E215
E240
E355
E175
E315
E036
E095
E090
E105
E155
E190
E215
E250
E195

Map
Designation
(Figure 14)8

S9
Slo
Sll
S12
S13
S14
S15
S16
S17
S18
S19
S20
S21
S22
S23
S24
S25
S26
S27

20
21
22
23
24
25
26
27
28
29
30
31
32
.33
34
35
36
37
38
39
40
41

129
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TABLE E-XXII (Continued)

Latitude Longitude
or Map

& Designation

Station Coordinate Coo;;~ate (Figure14)’

Pajarita at SR-4
Potrillo at TA-36
Potrillo East of TA-36
Potrillo at SR-4
Water at Beta Hole
Water at SR-4
Water at Rio Grande
Ancho at SR-4
Ancho at RIOGrande
Chaquihui at Rio Grande

S105
S075
SOS5
S145
S090
S170
S240
S255
S295
S335

E320
E150
E225
E295
IE095
E260
E3S5
E250
E340
E265

.—— ——— __

aSee Fig. 14 for numbered locations.
bLocations are the same as for surface water stations (Table E-XII).
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45
46
47
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Location

TA-2

TA.3
TA.9

TA-15

TA-18

TA.21

TA-33

TA-35

TA-41
TA.43
TA-46

TA-48

TA.50

TA.53
TA-54
TA55

238pu

239pu

(BCi)

. ..

741
. . .

. . .

. . .

2.27
. ..

0.2 I
..-

0.18
. ..

1.57

1.17
. . .

0.003

0.294

241Am

(pCi)

.—

.-

. ..

.. .

. . .

0.061
. . .

.-.

. ..

.—

...

. . .

.. .

. ..

.. .

. . .

TABLE E-XXVI

ATMOSPHERIC RADIOACTIVE EFFLUENT TOTALS FOR 1980

23Su

238u

(pCi)

. . .

155
. . .

. . .

..-

633
. . .

.. .

. ..

.. .

1.48

0.67
. . .

. ..

.. .

. . .

zzz~

234~

(pCi)

-..

566
.. .

---

-.

. ..

. ..

. . .

.-

. ..

. . .

...

.. .
—.
. . .

. . .

MFP

(pCi)

...
424

-—

...
4.18

. . .

..-

...
1 755

8.25
. . .

1311

(~Ci).

.-.

94
..-

-.

..-

.-

--

..-

. ..
-—

.. .

. ..

. . .

.—

.. .

. ..

41Ar

(Ci)—

513
...

---

---

..-

-..

—
-.

—.

.. .

.-.

.-

. .-

438
. ..

-..

32P

(MCi)

-..

. ..

. . .

.-

. ..

.. .

..-

-.

—

3.72
-.

. ..

.. .

.. .

.-.

---

3f4

(Ci)

...
4.55

5.0
--
-—

106

6965

25
414

. . .

.

1.17

aMixed fission uroducts.
b~e half-lives if I Ic, 13N, and 1% range from about 2 to 20 minutes, so these nuclides decay raPidY.

Note: --- means no diachar8e of that radionucIide at that location.

1lc,13N,150b

fCi)

.-

...

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

-.
...
...
...

—

7Be

(mCi)

. . .

. ..

.. .

. . .

.. .

.. .

. .

—.

.-.

-.

. ..

..-

12.2
—
.. .

203f+g

(pCi)

. ..

.. .

. . .

—

-.

—

-.

. . .

. . .

—

.. .

. . .

46.7
.. .
. . . I

I
I
I
I
I
I
I
I

1

136



TABLE E-XXVII

QUALITY OF EFFLUENTS FROM LIQUID RADIOACTIVE WASTE TREATMENT PLANTS

Waste Treatment Plant bcation

TA-50 ----
1A-21

Radioisotope

239pU

238pU

241Am

89sr

90&
\

3H

137C5

234u

Total Etlluent Volume

Activity
Released

(mCi)

8.2
1.3
5.7

40.9
18.0

44 900
132

0.45

Average
Concentration

(yCi/mt’)

0.15 x 10–6
0.025 X 10+
0.11 )( 10–6
0.77 x 10–6
3.41 x 10–7
0.85 x 10–3
0.25 )( 10–5
0.087 X 10–7
5.283 X 107 t’

Activity
Released

(mCi)

Average
Concentration

(uCi/m/’)

0.031
0.014
0.052
0.056
0.124

77.5
0.47
0.44

0.016 x 10_6
0.007 )( 10–6
0.026 x 10–6
0.028 x 10-6
0.62 x 10–7
0.0039 )( 10–3
0.024 x 10–5
2.2 )( 10–7
1.987 )( 106 t

Waste Treatment Plant Location

TA-50 TA-21

Average Average
Nonradioactive Concentration Concentration

Constituent (mg/t’) (mg/{)

cda 0.0003
Ca 81
c1 50
Cra 0.02
Cua 0.18
F 3.6
Hga 0.002
Mg 2.7
Na 690
pba 0.007
Zna 0.22
Cn 0.034
CODa 59

N03(N) 176
P04 0.43
TDS 2060
pHa 6.8- 12.7
Total Etlluent Volume 5.283 X 107 t’

——— ——— —_—

‘iConstituent regulated by NPDES permit.

0.006
12
77

0.10
0.11

137
0.001
2.4

1 890
0.009
0.44

---

106
412

1.1
5 740

9.6- 12.7
1.987 x 106 t’
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TABLE E-XXVIII

TOTAL SUSPENDED PARTICULATE IN AIR AT LOS ALAMOS

AND WHITE ROCK DURING 1980
(Data from New Mexico Environmental Improvement Division.

All concentrations in @m3.)

Los Alamos (Annual Geometric Mean = 38)

Jan Feb Mar Apr May June July Aug Sept Ott Nov Dec—— —. — —. —— . —.

No. of Samples 5 5 55 6 5 5 6 55 5 5
Maximum 64 44 86 60 92 55 52 43 49 51 53 84
Minimum 30 23 14 22 18 32 27 21 16 27 33 48
Mean 53 30 35 46 45 45 36 32 34 41 42 65
*1S 13 8 29 18 29 9 10 10 14 9 9 14

White Rock (Annual Geometric Mean = 33)

No. of Samples 5 3 54 7 4 5 6 55 5 5
Maximum 33 34 113 37 102 113 45 32 43 72 49 42
Mimimum 17 15 8 18 13 42 33 16 16 31 29 28
Mean 24 24 39 25 58 76 38 25 28 46 38 32

* 1s 6 9 43 8 33 29 5 6 13 16 96
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Acids

Acetic

Hydrochloric
Hydrotluoric
Nitric

Perchloric

Phosphoric
Sulfuric

Gases

Ammonia

Carbon Monoxide
Chlorine

Freon 12
Hydrogen Fluoride

Nitrogen Oxides
Sulfur Dioxide

Sulfur Hexatluoride

Inorganic Chemicals
Ammonium Hydroxide

Mercury

Organic Chemicals
Acetone

Carbon Tetrachloride
Chloroform
Ethanol

Freons
Kerosene

Methanol
Methylene Chloride

Methyl Ethyl Ketone

Perchloroethylene
Toluene

Trichloroethane

Trichloroethylene

TABLE E-XXIX

QUANTITIES OF VOLATILE CHEMICALS AND COMPRESSED

GASES USED AT LOS ALAMOS
(All amounts in kg)

1972

.. .

.. .

. . .

. . .

. . .

. ..

. ..

4 200
.. .

.. .

-..
.. .
. ..

-..

17 400

. ..

..-

tlt 800

300
360

. . .

to 900

8 100

590

820
.. .

3 4043
2 3CQ

25 600

20400

1973

.—

-.

. ..

. . .

—.

.. .

.—

2 7Mt
. ..

.. .

.-
...

.. .

.. .

6700

.. .

—.

9 200
290
250

. ..

13 300

5000
S40

820
-..

680

2 Iwl
18 300

15 500

1974

—.

-.
.. .

--

-.

..-
—.

3 200
. . .

-.

. ..
—.
...

.. .

10300

—-
—.

12400
250

500
—.

15 Ooo

5900
1 500

310
..-

1000

1 200
25 800

t6 200

I975

.—

.. .

. ..

.-

. ..

..-

.-

2600
. ..

. ..

..-

. . .

-..
. ..

11 400

.-.

. . .

16 100
100

380
. . .

10200
4 800

1 700

1000
2300

820
2700

22900

9400

1976

. ..

. .

...

.-

. . .

. ..

.. .

2600
4 900

500
2 500
1 300

7 800

120

12 200

. ..

Soo

15 500

250
370

-.

12400

4 600

6 600

820

9400
680

3 300
34000
13 200

1977

. . .

.. .

. . .

.. .

.. .

.. .

..-

2900
6 200

680

3 400

950
6 700

290

13 700

. . .

290

12 700

230
190

9 200
13 800
4 400

4 300

2 200

10 600

1000
I 600

28 300

10 200

t978

410

3 700
8 100

80000

390

710
1 700

3000
9 300

500
2 800

360

640
160

9200

---
180

10600
200

160
10 900

8 200

3 80U
2600

250

14 300
t 400
2 100

24 100

7400

1979

220

4200

6400
58 100

140

450

2 300

2500
s 5ca3

640
2000

SrXl
1 200

110

11 400

2200

140

8300
280
200

9 900

9 200
4 lm

3 300
170

22000

340
2 100

23 800

6 900

1980

190

5400
170

71 900
290

320

1 800

2600

4 800
t 100

2 100

1 300

350
150

6900

1 600
140

7900
100

310
9400

12 800

5 800
2400

180
11 400

1 400

650
28 200

3400
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TABLE E-XXX

ESTIMATED CONCENTRATIONS OF TOXIC ELEMENTS

AEROSOLIZED BY DYNAMIC EXPERIMENTS

Annual Avg.

1980 Percent Concentration Applicable
Total Usage Aerosolized (ng/m3) Standard

Element (kg) (%) 4 km 8 km (ng/m3)

Uranium 881 10 0.09 0.03 900W

Be 10.7 2 0.0003 0.0001 lob

~~b avg)

Pb 0.4 lor 0.0004 0.0002
(for total heavy

———.————— metals, N > 21)

aERDA Manual Chapter 0524.
bSection 201 of the Ambient Air Quality Standards and Air Quality Control Regulations adopted by the
New Mexico Health and Social Services Board, April 19, 1974.
cAssumed percentage aerosolization.
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Discharge

1 ABLE E-XXXI

SANITARY SEWAGE TREATMENT FACILITIES EFFLUENT QUALITY SUMMARY1

Permit
Constituents

TA-3

TA-9

TA-16

TA-18

TA-21

BOD~

TSSC

Fscal C&lformd

Flow (MGD)

PHe
BOD5

TSS
Flow (MGD)
ISH

BOD5
TSS

Flow (MGD)

PH
BOD5

TSS
Flow fMGD)
PH

BOD5

Tss
Fecal Coliformd

Flow (MGD)
——— —— ____

Range of:

[

Deviation

Limiting Standard 1
No. of or

fkiations PH

2

1

3

0

0

0
1

14
1

0
1

0
0
1

5
113

7

0s
o

35
0

1.0- 9.6
40.2

85-3145

...
1.47

1.0- 8.4
9.1
...

8.4
...
...

1.2

1.3- 39.4
1.0- 18.8

I.o - 1.1

..
I.OS-31O

..

Discharge

Location

TA-4 I

TA-46

TA-48

TA-53

TA-35

Permit

BOD5

TSS

Fecal Coliformd
Flow (MGD)
PH

BOD5

TSS
Flow (MGD)

PH

BOD5
TSS

Flow
pH

BOD5

TSS
Flow
PH

BOD5
TSS
Flow (MGD)
PH

Range of:

[

Deviation

Limiting standard 1
No. of or

Deviations PH

o
0
2

21

0

0
0

38
0

0
0

0
0

5
11

36
19

1
12

11
2

...
14.5-115

1.0- 1.2

...
1.0- 1.5

...

..-

.-.

---
1.1 -2.2
1.1 + 1s.1
1.0- 2.6

9.2 & 10.6
1.3

1.1 -3.8
1.0- 2.6

9.1 -9.7

%ingle NPDES permit NM 0028355.
%0D5 limits arc 30 mg/f (20.day avg). 45 mglf (7 day avg).

CTSS limits are 30 mg/( (20.day avg). 45 mg/( (7 day avg).
dFccal coliform limits are 2000/100 m( (daily max) and 1000/100 m( (gcomclric mean).

CPH limits not Icss than 6.0 or greater than 9.0 standard uni!s.
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Discharge
Category

Power Plant

Boiler Blowdown

Treated Cooling
Water

Noncontact
Cooling Water

Radioactive Waste
Treatment Plant
Discharges

High Explosives
Waste Discharges

Photo Waste
Discharges
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TABLE E-XXXII

INDUSTRIAL LIQUID EFFLUENT QUALITY SUMMARV

Range of:

[

Deviation

1Limiting Standard

No. of
Out falls

Permit
Constituents

,No. Of

Deviations
or

pHb

6’

3=

35

33

2

22 d

15

/

TSS
Free Cl
pH

Fe
Cu
P
pH

TSS
Free Cl
P
pH

pH

NH3
COD
TSS
Cd
Cr
Cu
Fe
Pb
Hg
Zr
pH

COD
TSS
pH

Cn
TSS
pH
Ag

10
0

14

1
0
4
8

19

2
0
0
1

0

0
0
0
0
0
0
1
0
0
0

0

10
s
1

0
0
0
3

1.8- 244.5
---

4.0- 11.0

1.8
---

1.2- 6.4
1.0- 3,3
9.5- 11.6

1.28-14.48
---

---

5.0

---

---
---

---

---

---

---

2.06
---

---

---

---

1.2-129
1.1-77.67

2.21 -5.4

---

---

---

1.07,-2.89

No. of
Out falls
Causing

Deviations

1
0
4

1
0
1
2
3

2
0
0
1

0

0
0
0
0
0
0

1
0

0

0
0

7
5
2

0
0
0
2



I
I
1
I
I
I
I
I
I
I
I
I
I
I

1
I
I

I

Discharge No. of
Category Out falls

Printed Circuit 1
Board Develop-
ment Wastes

Acid Dip Tank 1
Rinse

Gas Cylinder 1
Cleaning Waste

TABLE E-XXXII (Continued)

Permit
Constituents

No. of
Deviations

COD
Cu
Fe
Ni
P
pH

Cu
pH

TSS
P
pH

2
2
9
0
0
6

0
0

0
0
0

Range OR

[

Deviation 1 No. of
Limiting Standard Outfalls

or Causing
pHb Deviations

2.72-9.55
1.11 -6.2

1.2-20.03
---
.—

2.2- 5.8

---

---

---

---

-—

1
1
1
0
0
1

0
0

0
0
0

.— —______

aSummary of reports to EPA or NPDES Permit NM 0028355.
bpH range limit on all outfalls is not less than 6.0 or greater than 9.0 standard units.
W)utfalls responsible for deviations scheduled for correction.
‘Six of 22 outfalls responsible for deviations scheduled for correction.
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APPENDIX F

DESCRIPTIONS OF TECHNICAL AREAS AND THEIR ASSOCIATED PROGRAMS

Locations of the 31 active technical areas (TA’s)
operated by the Laboratory are shown in Fig. 4. The
main programs conducted at each are listed in this ap-
pendix.

TA -2, Omega Site: Omega West Reactor, an 8
megawatt nuclear research reactor, is located here. It
serves as a research tool in providing a source of
neutrons for fundamental studies in nuclear physics and
associated fields.

TA-3, South Mesa Site: In this main technical area of
the Laboratory is the Administration Building that con-
tains the Director’s office and administrative offices and
laboratories for several divisions. Other buildings house
the Central Computing Facility, Personnel Administra-
tion Department offices, Materials Department, the
science museum, Chemistry and Metallurgy Division,
Physics Division, technical shops, cryogenics

laboratories, a Van de Graaff accelerator, and cafeteria.
TA -6, Two Mile Mesa Site: This is one of three sites

(TA-22 and TA-40 are the other two sites) used in
development of special detonators for initiation of high
explosive systems. Fundamental and applied research in
support of this activity includes investigation of
phenomena associated with initiation of high explosives,
and research in rapid shock-induced reactions with
shock tubes.

TA -8, GT Site (or Anchor Site West): This is a non-
destructive testing site operated as a service facility for
the entire Laboratory, It maintains capability in all
modern nondestructive testing techniques for insuring
quality of materials, ranging from test weapon compo-
nents to checking of high pressure dies and molds. Prin-
cipal tools include radiographic techniques (x-ray
machines to 1 million volts, a 24-MeV betatron),
radioactive isotopes, ultrasonic testing, .penetrant testing,
and electromagnetic methods.

TA -9, Anchor Site East: At this site fabrication
feasibility and physical properties of explosives are ex-
plored. New organic compounds are investigated for
possible use as explosives. Storage and stability problems
are also studied.

TA -11, K-Site: Facilities are located here for testing
explosive components and systems under a variety of ex-
treme physical environments. The facilities are arranged

so testing may be controlled and observed remotely, and
so devices containing explosives or radioactive materials,
as well as those containing nonhazardous materials, may
be tested.

TA-14, Q-Site: This tiring site is used for running
various tests on relatively small explosive charges and
for fragment impact tests.

TA-15, R-Site: This is the home of PHERMEX—a
multiple cavity electron accelerator capable of producing
a very large flux of x-rays for certain weapons develop-
ment problems and tests. This site is also used for the in-
vestigation of weapon functioning and weapon system
behavior in nonnuclear tests, principally by electronic
recording means.

TA -16, S-Site: Investigations at this site include
development, engineering design, pilot manufacture, en-
vironmental testing, and stockpile production liaison for
nuclear weapon warhead systems. Development and
testing of high explosives, plastics and adhesives, and
process development for manufacture of items using
these and other materials are accomplished in extensive
facilities.

TA -18, Pq”an”to Laboratory Site: The fundamental
behavior of nuclear chain reactions with simple, low-
power reactors called “critical assemblies” is studied
here. Experiments are operated by remote control and
observed by closed circuit television. The machines are
housed in buildings known as “kivas” and are used
primarily to provide a controlled means of assembling a
critical amount of fissionable materials. This is done to
study the effects of various shapes, sizes, and configura-
tions. These machines are also used as sources of fission
neutrons in large quantities for experimental purposes.

TA-2Z, DP-Site: This site has two primary research
areas, DP West and DP East. DP West is concerned
with tritium research. DP East is the high temperature
chemistry site where studies are conducted on the
chemical stability and interaction of materials at tem-
peratures up to and exceeding 3300° C.

TA-22, TD Site: See TA-6.

TA -28, Magazine Area “A”: Explosives storage area,
TA-33, HP-Site: Design and development of nuclear

and other components of weapon systems are conducted
here. A major tritium handling facility is located here.
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Laboratory and otlice space for Geosciences Division
related to the Hot Dry Rock Geothermal Project are also
here.

TA -35, Ten Site: Nuclear safeguards research and
development, which is conducted here, is concerned with
techniques for nondestructive detection, identification,
and analysis of fissionable isotopes. Research in reactor
safety and laser fusion is also done here.

TA -36, Kappa Site: Various explosive phenomena,
such as detonation velocity, are investigated here.

TA-37, Magazine Area “C”: Explosives storage area.
TA-39, Ancho Canyon Site: Nonnuclear weapon

behavior is studied here, primarily by photographic
techniques. Investigations are also made into various
phenomenological aspects of explosives, interaction of
explosives, and explosions with other materials.

TA -40, DF-Site: See TA-6.

TA -41, W-Site: Personnel at this site are engaged
primarily in engineering design and development of
nuclear components, including fabrication and evalua-
tion of test materials for weapons. Also located here is an
underground laboratory that is used for physics experi-
ments.

TA-43, Health Research Laboratory: The Biomedical
Research Group does research here in cellular
radiobiology, molecular radiobiology, biophysics, mam-
malian radiobiology, and mammalian metabolism. A
large medical library, special counters used to measure
radioactivity in humans and animals, and animal quar-
ters for dogs, mice and monkeys are also located in this
building.

TA-46, WA Site: Here applied photochemistry, which
includes development of technology for laser isotope

separation and Iaser-enchancement of chemical
processes, is investigated. Solar energy research, par-
ticularly in the area of passive solar heating for
residences, is done.

TA -48, Radiochemistry Site: Laboratory scientists
and technicians at this site study nuclear properties of

148

radioactive. materials by using analytical and physical
chemistry. Measurements of radioactive substances are
made and “hot cells” are used for remote handling of
radioactive materials.

TA-50, Waste Management Site: Personnel at this site
have responsibility for treating and disposing of most
contaminated liquid waste received from Laboratory
technical areas, for development of improved methods of
waste treatment, and for containment of radioactivity
removed by treatment. Radioactive waste is piped to this
site for treatment from many of the technical areas.

TA-51, Radiation Exposure Facility: Here animals are
irradiated to determine biological effects of high and low
exposures.

TA -52, Reactor Development Site: A wide variety of
activities related to nuclear reactor performance and
safety are done here.

TA-53, Meson Physics Facility: The Los Alamos
Meson Physics Facility (LAMPF), a linear particle ac-
celerator, is used to conduct research in the areas of
basic physics, cancer treatment, materials studies, and
isotope production.

TA-54, Waste Disposal Site: This is a disposal area
for radioactive and toxic wastes.

TA -55, Plutonium Processing Facilities: Processing of
plutonium and research in plutonium metallurgy are
done here.

TA -57, Fenton Hi/[ Site: This is the location of the
Laboratory’s Hot Dry Rock geothermal project. Here
scientists are studying the possibility of producing energy
by circulating water through hot, dry rock located hun-
dreds of meters below the earth’s surface. The water is
heated and then brought to the surface to drive electric
generators.

TA-58, Two Mile Mesa. Undeveloped technical area.
TA-59, Occupational Health Site: Occupational

health and environmental science activities are conduc-
ted here.
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APPENDIX G

PUBLICATIONS OF THE ENVIRONMENTAL SURVEILLANCE
GROUP FOR 1980

D. B. Curtis, E. S. Gladney, and E. T. Jurney, “A Revi-
sion of the Meteorite Based Cosmic Abundance of
Boron,” Geochim. Cosmochim. Acts 44, 1945-1953.

D. B. Curtis, E. S. Gladney, and E. T. Jurney, “The
Cosmochemistry of Boron,” Geochim, Cosmochim.
Acts, in press (1980).

R. W. Ferenbaugh, “Effects of surfur dioxide on the
growth and productivity of the desert grass, O~zopsis

hymenoides, including a literature survey on the general
effects of surfur dioxide on vegetation.” Zn: Environmen-
tal Impact Studies of the Navajo and Kaiparowits Power
Plants, Final Report, W. S. Gaud and J. S. States, Ed.,
Northern Arizona University, Flagstaff, pp. 273-291
(1979).

W. E. Goode, “Program MASTERCALC: An Interac-
tive Computer Program for Radioanalytical Computa-
tions; Description and Operating Instructions,” Los
Alamos National
tober 1980).

E. S. Gladney,
Biological and
Materials;’ Anal.

E. S. Giadney, D.

Laboratory report LA-857 l-MS (Oc-

“Elemental Concentrations in NBS
Environmental Standard Reference
Chim. Acts 118, pp. 383-396 (1980).

R. Perrin, and W. K. Hensley, “Deter-
mination of Uranium in NBS Biological Standard
Reference Materials by Delayed Neutron Assay,” Jour-
nal of Radioanal. Chem. 59, pp. 249-251 (1980).

E. S. Gladney, D. R. Perrin, J. P. Balogna, and C. L.
Warren, “Evaluation of a Boron-Filtered Epithermal
Neutron Irradiation Facility:’ Anal. Chem, 52, pp.
2128-2132 (1980).

E. S. Gladney, D. R. Perrin, W. K. Hensley, and M. ~.
Bunker, “Uranium Content of Twenty-Five Silicate
Reference Materials,” Geostandards Newsletter 4, pp.
243-246 (1980).

E. S. Gladney, “Elemental Concentrations in NBS
Biological and Environmental Standard Reference
Materials:’ Anal. Chim. Acts, 118, p. 385.

E. S. Gladney, D. B. Curtis, D. R. Perrin, J. W. Owens,
and W. E. Goode, “Nuclear Techniques for the
Chemical Analysis of Environmental Materials,” Los
Alamos National Laboratory report LA-8192-MS
(January 1980).

E. S. Gladney, “Compilation of Elemental Concentration
Data for NBS Biological and Environmental Standard
Reference Materials:’ Los Alamos National Laboratory
report LA-8438-MS (1980).

E. S. Gladney, D. R. Perrin, W. K. Hensley, and M. E.
Bunker, “Uranium Content of 25 Silicate Standard
Materials;’ Geostandards Newsletter, 4, p. 243 (1980).

E. S. Gladney, “Compilation of Elemental Concentration
Data for United States Geological Survey’s Eight New
Rock Standards:’ Los Alamos National Laboratory
report LA-8265-MS (March 1980).

E. S. Gladney, D. R. Perrin, and W. K. Hensley, “Deter-
mination of Uranium in NBS Biological Standard
Reference Materials by Delayed Neutron Assay,” J.
Radioanal. Chem., 59, pp. 249 (1980).

E. S. Gladney, “Compilation of Elemental Concentration
Data for Fourteen Canadian Certified Reference
Materials Project Standards,” Los Alamos National
Laboratory report LA-8382-MS (May 1980).

E. S. Gladney, D. R. Perrin, J. P. Balagna, and C. L.
Warner, “Evaluation of a Boron Filtered Epithermal
Neutron Irradiation Facility,” Anal. Chem., 52, p 2128
(1980).
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E. S. Gladney, “Compilation of Elemental Concentration
Data for the United States Geological Survey’s Six
Geochemical Exploration Reference Materials;’ Los
Alamos National Laboratory report LA-8473-MS
(August 1980).

T. C. Gunderson, “Environmental and Emergency
Response Capabilities of Los Alamos National
Laboratory’s Radiological Air Sampling Program:’ Los
Alamos Scientific Laboratory report LA-8379-MS (May
1980).

T. E. Hakonson, G. C. White, E. S. Gladney, and M.
Dreicer, “The Distribution of Mercury, 137CS, and
Plutonium in an Intermittent Stream at Los Alamo$” J.
Environ. Qua]., 9, p. 289 (1980).

W. R. Hansen, L. May field, and L. J. walker, “Interim
Environmental Surveillance Plan for LASL Radioactive
Waste Areas,” Los Alamos National Laboratory report
LA-UR-80-3 110 ( 1980).

D. Knab, and E. S. Gladney, “Determination of
Selenium in Environmental Materials by Neutron Ac-
tivation and Inorganic Ion Exchange,” Anal. Chem., 52,
825 ( 1980).

J. W. Owens, E. S. Gladney, and W. D. Purtymun,
“Modification of Trace Element Concentrations in
Natural Waters by Various Field Sampling Techniques,”
Anal. Lett., A13, p. 253 (1980).

J. Pederson, “Touring the Tewa Site at Phermex,” The

Atom, 18, No. 1, Winter 1980-81, pp. 6-9.

W. D. Purtymun, R. J, Peters, and J. W. Owens,
“Geohydrology of White Rock Canyon of the Rio
Grande from Otowi to Frijoles Canyon;’ Los Alamos
National Laboratory report LA-8635-MS (December
1980).

W. D. Purtymun, W. W. Ferenbaugh, A. K. Stoker, and
W. H. Adams, “Water Quality in the Vicinity of Fenton

Hill, 1979/’ Los Alamos National Laboratory report
LA-8424-PR (1980).

W. D. Purtyman, R. W. Ferenbaugh, A. K. Stoker, W.
H. Adams, and J. W. Owens, “Water Quality in the

Vicinity of Fenton Hill Site, 1978:’ Los Alamos
National Laboratory report LA-82 17-PR (1980).

W. D. Purtymun, R. J. Peters, A. K. Stoker, “Radioac-
tivity in Soils and Sediments in and Adjacent to the Los
Alamos Area, 1974- 1977,” Los Alamos National
Laboratory report LA-8234-MS (February 1980).

W. D. Purtymun, M. A. Rogers, M. W. Wheeler,
“Radiochemical Analyses of Samples from Beneath a
Solid Radioactive Waste Disposal Pit at Los Alamos,
New Mexico,” Los Alamos National Laboratory report
LA-8422-MS (June 1980).

W. D. Purtymun, H. Adams, “Geohydrology of BarI-
delier National Monument, New Mexico,” Los Alamos
National Laboratory report LA-846 l-MS (July 1980).

W. D., Purtymun, “Water Supply at Los Alamos During
1979~’ Los Alamos National Laboratory report LA-
8504-PR (August 1980).

R. Romero, T. C. Gunderson, and A. D. Talley, “An En-
vironmental Sampling Program for a Solar Evaporation
Pond for Liquid Radioactive Wastes,” Los Alamos
National Laboratory report LA-8 177 (April 1980).

T. G. Schofield, E. S. Gladney, F. R. Micra, and P. E.
Trujillo, “Comparative Determination of Carbon,
Nitrogen, and Hydrogen in Environmental Standard
Reference Materials by Instrumental Combustion
Analysis and Thermal Neutron Capture Gamma-Ray
Spectrometry,” Anal. Lett., A 13, 75 ( 1980).

L. E. Wangen, E. S. Gladney, and W. K. Hensley,
“Determination of Selenium in Environmental Standard

Reference Materials by a Gamma-Gamma Coincidence
Method Using Ge(Li) Detectors,” Anal. Chem., 52, P.

765 (1980).
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Aerial view looking west toward the Jemez Mountains across the Pajarito Plateau, which is cut

into numerous narrow mesas by southeast-trending canyons. The Los Alamos townsite is in
the center of the photo, the main LASL technical area (TA-3) is in the upper left, and the airport
is at left center.
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FOREWORD

.

SUGGESTIONS ON HOW TO READ THIS REPORT

This report addresses a mixed audience of laypeople and scientifically oriented people. Within each of
these two groups are those people with a limited interest in this report and those with a more comprehen-
sive interest. An attempt has been made to make this report accessible to all without compromising its
scientfic integrity. Following are directions advising each specific audience on how best to use this
document.

1. LA YPERSON WITH LIMITED INTEREST. Read Part I, the Environmental Monitoring Sum-
mary, which describes the Laboratory’s environmental monitoring operations and summarizes en-
vironmental data for 1981. Emphasis is placed on significance of findings and results are explained
in common language. Technical terms are avoided. A glossary, list of acronyms and abbreviations,
and list of units are in the front of the report to assist you.

2. LA YPERSON WITH COMPREHENSIVE INTEREST. Follow directions for the “Layperson
With Limited Interest” given above. Also, summaries of each section of the report are in boldface
type and precede the more technically oriented text. Read summaries of those sections that interest
you. Further detail can be gleaned by reading the text that follows each summary. Appendix A
(Standards for Environmental Contaminants) and Appendix F (Descriptions of Technical Areas
and Their Associated Programs) may also be helpful to you.

3. SCIENTIST WITH LIMITED INTEREST. Read Part I, the Environmental Monitoring Sum-
mary, to determine which specific parts of the Laboratory’s environmental monitoring program are
of interest to you. You can then read summaries and technical details of these parts in the body of
the report. Also, detailed data tables are in Appendix E.

4. SCIENTIST WITH COMPREHENSIVE INTEREST. Read Part I, the Environmental Monitor-
ing Summary, which describes the Laboratory’s environmental monitoring operations and sum-
marizes environmental data for 1981. Also, read the summaries (in boldface) that head each major
subdivision of this report. Further detail can be gleaned from the text and appendixes.

For further information about this report, contact the Los Alamos National Laboratory’s Environmen-
tal Surveillance Group (Group H-8):

Los Alamos National Laboratory
P. O. BOX 1663
Los Alamos, New Mexico 87545
Attn: Environmental Surveillance Group, Mail Stop K490
Commercial Telephone: (505) 667-5021
Federal Telephone System: 843-5021
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alpha particle

beta particle

controUed area

Curie (Ci)

depleted uranium

gallery

gamma radiation

gross alpha

gross beta

GLOSSARY

A charged particle (identical to the helium nucleus)
composed of two protons and two neutrons that is
emitted during decay of certain radioactive atoms.
Alpha particles are stopped by several centimeters of
air or a sheet of paper.

A charged particle (identical to the electron) that is
emitted during decay of certain radioactive atoms.
Most beta particles are stopped by 0.6 cm of aluminum
or less.

The concentration of radioactivity in air or water that is
determined to result in whole body or organ doses
equal to the Department of Energy’s Radiation Protec-
tion Standards for external and internal exposures, if
the air is continuously inhaled or the water is the sole
source of liquid nourishment throughout the year.

Any Laboratory area to which access is controlled to
protect individuals from exposure to radiation and
radioactive materials.

A special unit or radioactivity. One curie equals 3.70X
1010 nuclear transformations per second.

Uranium consisting primarily of 238Uand having less
than 0.72 wtYo23SU.Depleted uranium generally con-
tains less than 0.2 wt~o 235U.Except in rare cases oc-
curring in nature, depleted uranium is manmade.

An underground collection basin for spring discharges.

Short-wavelength electromagnetic radiation of nuclear
origin that has no mass or charge. Because of its short
wavelength, gamma radiation can cause ionization.

Other electromagnetic radiation (microwaves, visible
light, radio waves, etc.) have longer wavelengths (lower
energy) and cannot cause ionization.

The total amount of measured alpha activity without
identification of specific radionuclides.

The total amount of measured beta activity without
identification of specific radionuclides.

xvii



...
XVIII

ground water

Maximum Contaminant Level (MCL)

perched water

person-rem

rem

roentgen

Radiation Protection Standard (RPS)

thermoluminescent dosimeter (TLD)

total uranium

tuff

uncontrolled area

A subsurface body of water in the zone of saturation.

Maximum permissible level of a contaminant in water
specified by the Environmental Protection Agency that
is delivered to the free flowing outIet of the ultimate
user of a public water system (see Appendix A and
Table A-III).

A grou,ld water body above an impermeable layer that
is separated from an underlying main body of ground
water by an unsaturated zone.

The sum of radiation exposures received by a popula-
tion. For example, two persons each with a 0.5 rem ex-
posure have received 1 person-rem. Also, 500 people
each with an exposure of 0.002 rem have received 1
person-rem.

The unit of radiation dose equivalent that takes into ac-
count different kinds of ionizing radiation and permits
them to be expressed on a common basis.

A unit of radiation exposure that expresses exposure in
terms of the amount of ionization produced by x-rays
in a volume of air. One roentgen (R) is 2.58 X 10-4
coulombs per kilogram of air.

Standards for external and internal exposure to
radioactivity as defined in Department of Energy Order
5480.1, Chapter XI (see Appendix A and Table A-II in
this report).

A material (the Laboratory uses lithium fluoride) that,
after being exposed to radiation, luminesces upon being
heated. The amount of light the material emits is
proportional to the amount of radiation (dose) to which
it was exposed.

The amount of uranium in a sample, assuming the
uranium has the isotopic content of uranium in nature
(99.27 wt% 238U,0.72 wtYo 23SU,0.0057 WtyO 234U).

Rock of compacted volcanic ash and dust.

An area beyond the boundaries of a controlled area
(see definition of “controlled area” in this Glossary).
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ENVIRONMENTAL SURVEILLANCE AT LOS ALAMOS DURING 1981

by

Environmental Surveillance Group

ABSTRACT

This report documents the environmental surveillance program conducted by the Los
Alamos National Laboratory during 1981. Routine monitoring for radiation and
radioactive or chemical substances is conducted on the Laboratory site and in the sur-
rounding region to determine compliance with appropriate standards and permit early
identification of possible undesirable trends. Results and interpretation of data for 1981
are included on penetrating radiation; on the chemical and radiochemical quality of am-
bient air, surface and ground water, municipal water supply, soil and sediments, and
food; and on the quantities of airborne emissions and liquid eflluents. Comparisons with
appropriate standards and regulations or with background levels from natural or other
non-Laboratory sources provideab& for concludingthatenvironmental effects at-

tributable to Laboratory operations are insignificant and are not considered hazardous
to the population of the area. Results of several special studies describe some unique en-
vironmental condhions in the Laboratory environs.

1. ENVIRONMENTAL MONITORING SUMMARY

Los Alamos National Laboratory policy emphasizes
protection of the general public and environment from
any harm that could arise from Laboratory activities and
mitigation of environmental impacts to the greatest
degree practicable. In keeping with this policy and
Department of Energy (DOE) requirements to assess
and document possible influences of operations on the
environment, this report provides data and interpretation
of environmental conditions in the vicinity of the
Laboratory during 1981.

A. Monitoring Operations

Routine monitoring for radiation, radioactive
materials, and chemical substances is conducted on the

Laboratory site and in the surrounding region to docu-
ment compliance with appropriate standards, identify
possible undesirable trends, provide information for the
public, and contribute to general environmental
knowledge. This monitoring in the environment is a
backup to data on specific effluent releases, such as those
from radioactive waste treatment plants and various
stacks at nuclear research facilities.

Monitoring and sampling locations for various types
of measurements are organized into three main groups.
Regional stations are located within the five counties sur-
rounding Los Alamos County (see Fig, 1) at distances up
to 80 km (50 mi) from the Laboratory. They provide a
basis for determining natural conditions beyond the
range for potential influence of Laboratory operations.
Perimeter stations are located primarily within about 4
km (2.5 mi) of the Laboratory boundary and emphasize
locations in the adjacent residential and community
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areas. They document conditions in areas regularly oc-
cupied by the general public and likely to be influenced
by Laboratory operations. Onsite stations are within the
Laboratory boundary and most are in areas accessible
only to employees during nominal working hours. Their
data are useful for continuity of interpretation and for
documentation of conditions in parts of the Laboratory
site where the public has limited access (for example,
commuters on cross-site roads or near some boundaries).
The numkr of stations in each group is shown in Table
I.

The types of routine monitoring conducted at these
stations include measurements of radiation and collec-
tion of samples of air particulate, water, soils, and
foodstuffs for subsequent analysis. External penetrating
radiation (the x and gamma ray and charged particle
contributions from natural, cosmic, and terrestrial
sources, plus any Laboratory contributions) was
measured at 61 locations by thermoluminescent

2

A lames.

dosimeters (TLDs). Airborne radioactivity samples were
accumulated during monthly intervals by continuously
operating samplers at 25 locations. Surface and ground
water samples were collected periodically at 120 loca-
tions: 76 of which are indicated in Table I, 24 for the
Department of Energy’s water supply wells and distribu-
tion system, and 20 related to the Hot Dry Rock
Geothermal Project at Fenton Hill.
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TABLE I

NUMBER OF SAMPLING LOCATIONS

Number of Sampling Stations

Type of in Group

Monitoring Regional Perimeter Onsite

External Radiation 4 12 45
Air 3 11 11

Surface and ground watera 6 36 34

Soils and sediments 15 23 42
Foodstuffs 7 5 9

aAn additional 24 stations for the water supply and 20 special stations related to the Fenton Hill Geother-
mal Program were also sampled.

Samples of foodstuffs, principally vegetables, fruit,
and fish, were collected at 21 locations. Soil and sedi-
ment samples were collected periodically from 80 loca-
tions. Additional samples were collected at various times
and locations to gain information about particular
events, such as for major runoff events in intermittent
streams, nonroutine releases, or special studies. During
1981, more than 13 100 analyses for chemical and
radiochemical constituents were performed on these en-
vironmental samples. Resulting data were used for com-
parison with standards and natural background, dose
calculations, and other interpretations.

B. Summary of 1981 Results
a

The large number of samples and wide range of pur-
poses for which they are collected makes a brief sum-
mary difficult without leading to possible misinterpreta-
tion. Consequently, this summary presents an overview
of monitoring results with selected highlights, emphasiz-
ing comparisons with standards or other bases for in-
dicating significance. Full details of the results, their con-
texts, and interpretive methodology are explained in the
body of the report and appendixes.

1, Radiation Doses

Individual whole body radiation doses to the public at-
tributable to Laboratory operations are compared to ap-
plicable Radiation Protection Standards in Table II.
Radiation doses for various mechanisms of exposure are
expressed as a percentage of the 500 mrem/yr Radiation
Protection Standard. This Radiation Protection Stan-
dard is only for doses from exposures above natural
background and medical exposures. Doses presented
here are those calculated to be possible doses to in-
dividuals under realistic conditions of exposure and do
not include some of the maximum hypothetical ex-
posures discussed in the body of this report that have
minimal likelihood of occurring.

Another perspective is gained by comparing these es-
timated doses with the estimated whole body dose at-
tributable to natural background radiation. The highest
estimated dose due to Laboratory operations is about
4!40 of the dose attributable to naturally occurring
radioactivityy in Los Alamos in 1981.

The estimated maximum regional doses shown in
Table II for direct external radiation and airborne
radioactivity are both based on exposure to theoretically
calculated concentrations of emissions from the Los

3



TABLE 11

COMPARISON OF INDIVIDUAL WHOLE BODY RADIATION
DOSES WITH RADIATION PROTECTION STANDARDS

Calculated Doses Attributable to % Radiation Protection Standard’

Laboratory Operations From: Regional Perimeter Onsite

Direct external radiation <0.001 <0.001 0.1
Airborne radioactivity 0.002 0.96 0.001
Food pathways <0.001 0.004 0.8

———.—————

~he Radiation Protection Standard for whole body radiation dose is 500 mrem/yr for a member of the
public.

Alamos Meson Physics Facility (a linear particle ac-
celerator) and Omega West research nuclear reactor.
The maximum estimated regional dose based on a food
pathway assumes consumption of liver from a steer that
grazed in Los Alamos Canyon and drank water contain-
ing some radioactivity on suspended sediments during a
long spring runoff.

Estimated perimeter doses from direct external radia-
tion and airborne radioactivity occur at a commercial es-
tablishment near the boundary north of the Los Alamos
Meson Physics Facility and are attributable to its opera-
tion. The perimeter food pathway is based on consump-
tion of honey from a hive located near the Laboratory
boundary.

The onsite external radiation dose is that estimated for
a commuter regularly traveling past a Laboratory
facility on one of the Department of Energy’s roads nor-
mally open to public travel. The onsite airborne pathway
was calculated for a half-day visit to the Laboratory’s
science museum. The onsite food pathway could occur
from consumption of venison from a deer frequenting a
canyon where treated liquid effluents are discharged.

2. Significance of Radiation Doses

To provide a perspective for comparing the
significance of radiation exposures, estimates of the add-
ed risk of cancer were calculated. Increases in risk es-
timated for average individual exposures to ionizing

radiation from 1981 Laboratory operations are pre-
sented in Table HI, along with estimated incremental
risks from natural and diagnostic medical radiation.

The maximum potential Laboratory contribution to
the cancer risk is extremely small when compared to
overall cancer risks. Further perspective is gained by
noting the overall United States lifetime risks of con-
tracting some form of cancer from all causes is 1 chance
in 4. The lifetime risk of cancer mortality is 1 chance in
5. The Los Alamos and White Rock incremental doses
attributable to 1981 Laboratory operations are
equivalent to the additional exposure a person would get
flying in an aircraft for 3.0 and 1.8 hours, respectively.

The factors for risk estimation are those given by the
International. Commission on Radiologictd Protection
based on observed radiation damage at high doses and
linearly extrapolated to effects at low doses and dose
rates (that is, the injury is assumed to be directly propor-
tional to dose). The International Commission on
Radiological Protection warns that these radiation risk
estimates should be used only with great caution because
the factors may overestimate actual risk. The National
Council on Radiation Protection and Measurements has
also taken the ot%cial position that linear extrapolation
methods “have such a high probability of overestimating
the actual risk as to be of only marginal value, if any, for
purposes of realistic risk-benefit evaluation.” Thus, one
must keep in mind that the radiation risks are likely to be
less than stated in Table HI.

I
I
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TABLE III

ADDED INDIVIDUAL LIFETIME CANCER MORTALITY RISKS
ATTRIBUTABLE TO 1981 RADIATION EXPOSURE

Exposure Source

Added Risk (Chance)
to an Individual

of Cancer MortaMY
Dose (mrem)

Used in Risk Estimate

Average Exposure from Laboratory Operations
Los Alamos Townsite
White Rock Area

Natural Radiation
Cosmic, Terrestrial, and Self Irradiation

Los Alamos Townsite
White Rock Area

Medical X-rays (Diagnostic Procedures)
Average Whole Body Exposure

—. —____ .

1 in 15000000
1 in 26000000

1 in 86000
1 in 93000

1 in 97000

0.67
0.38

116a
108a

103

aBased on measured dose rates for cosmic and terrestrial components with reductions made for structural
and self-shielding.

3. Penetrating Radiation

Levels of penetrating radiation (including x and

gamma rays and charged particle contributions from
cosmic, terrestrial, and manmade sources) in the Los
Alamos area are monitored with thermoluminescent
dosimeters (TLDs) at 61 locations divided into regional,
perimeter, and onsite groups. No measurements at
regional or perimeter locations for any calendar quarter
showed any statistically distinguishable increase in radia-
tion levels that could be attributed to Laboratory opera-
tions (see Table IV). Apparent dfierences between the
regional and perimeter groups are attributable to dif-
ferences in the natural radioactivity content of geologic
formations. Quarterly measurements at 21 onsite sta-
tions were expectably above background levels,
reflecting ongoing research activities at the Laboratory.
Another 24 onsite thermoluminescent dosimeter stations
are specially located to monitor radioactivity from the
Los Alamos Meson Physics Facility.

TABLE IV

EXTERNAL PENETRATING RADIATION
DURING 1981

Dose (mrem)

Group Minimum Maximum Average

Regional 71 96 83
Perimeter 85 113 100
Onsite 85 278 127

4. Radioactivity in Air and Water

Measurements of radioactivity in air and water are
compared to standards, known as Concentration Guides,
that are set by the Department of Energy (see Appendix
A). The Concentration Guides are concentrations of

I



radioactivity in air breathed continuously or water con-
stituting all that is ingested during a year that are deter-
mined to result in whole body or organ doses equal to the
Radiation Protection Standards [standards for external
or internal exposure to radioactivity (see Appendix A)].
The 1981 results for the principal isotopes (including
amounts present from worldwide fallout) potentially in-
fluenced by Laboratory operations are shown in Table V
as ranges of percentages of the Concentration Guides.
The values shown represent a statistical range (from two
standard deviations below to two standard deviations
above the mean) that encompasses 90 to 95% ~f the in-
dividual results. All comparisons in Table V are with
Concentration Guides applicable to individuals in the
general public, even though the public has only restricted
access to many onsite locations.

a. Radioactivity in Ah. During 1981, atmospheric
concentrations of gross alpha, gross beta, americium,
plutonium, and uranium were measured at regional,
perimeter, and onsite sampling locations. For all
analyses except tritium, the regional annual means were
lower than the perimeter and onsite group annual means.
This indicates Laboratory contributions to concentra-
tions of these radioactive species, except tritium, were

I

greater than regional background levels, Data in Table V
show that tritium, plutonium (239Pu), and uranium at-
mospheric concentrations were small percentages of their
respective Concentration Guides. Results from only 1 of
100 plutonium (m8Pu) samples and 3 of 44 americium
(“’Am) samples were above analytical detection limits
and so were not included in Table V.

Atmospheric gross alpha and beta analyses serve as
indicators of overall radioactivity levels. The highest
gross alpha and beta concentrations were 33V0 and
0.2V0, respectively, of the most relevant Concentration
Guides. Gross beta annual means were about seven to
nine times higher than last year. This increased activity
was measured at all air sampling locations, so is at-
tributable to increased worldwide radioactive fallout.

b. Radioactivity in Water. Surface and ground
waters are monitored to provide routine surveillance of
potential dispersion of radionuclides from Laboratory
operations. Results of analyses are compared to the Con-
centration Guides (see Table V) as an indication of the
low concentrations of radionuclides in the environment.
Other radionuclides measured but not listed in this table
are 238Pu (most analyses were at or below analytical
detection limits), gross alpha and beta (used ordy as

TABLE V

ANNUAL RADIONUCLIDE CONCENTRATIONS IN AIR AND WATER
AS PERCENTAGES OF CONCENTRATION GUIDES

% Concentration Guidea

Regional Perimeter Onsite

Air
Tritium (3H) 0.005-0.01 0.002-0.005 0.003-0,006
Plutonium (239Pu) 0.004-0.02 0.02-0.03 0.006-0.02
Uranium (U) 0.0001-0.0003 0.0003-0.0004 0.0002-0.0004

Water
Tritium (3H) 0.0-0.06 0.0-0.14 0.0-0.09
Plutonium (239Pu) 0.0-0.0002 0.0-0.0002 0.0-0.004
Cesium (]37CS) 0.0- 0.2 0.0- 0.3 0.0- 0.4

.— —

aValues in table are (~ — 2s) to (; + 2s) as percent of Concentration Guide.
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D gross indicators of radioactivity), and uranium (concen-
trations low and generally indistinguishable from levels

1

naturally in the environment). Waters in onsite liquid ef-
fluent release areas contain measurably higher concen-
trations of radioactivity, but at levels that are still small
fractions of the Concentration Guides. These onsite

[
waters are not a source of industrial, agricultural, or
municipal water supplies.

Results of the 1981 radiochemical quality analyses of

I

water from regional, perimeter, water supply, and onsite
noneffluent release areas indicate no significant effect
from eflluent releases from the Laboratory.

I

The water supply met all applicable US Environmen-
tal Protection Agency and New Mexico Environmental
Improvement Division chemical quality and radioac-

1

tivity standards. The integrity of geological formations
protecting the deep ground water aquifer was confirmed
by lack of any measurements indicative of nonnatural

I

radioactivity or chemical contamination in municipal
water supply sources.

I
5. Radioactivity in Other Media ~

I
I
I
I
I
I
I
I

Measurements of radioactivity in samples of soils,
sediments, and a variety of foodstuffs are made to
provide information on less direct natural mechanisms
that could result in exposures to people. Estimated doses
potentially resulting from these mechanisms, or
pathways, such as wind resuspension of dust and incor-
poration into food chains, are summarized in Section
I.B~1 and compared to Radiation Protection Standards
as an interpretation of their significance,

Measurements of radioactivity in soils and sediments
are also useful for monitoring and understanding
hydrologic transport of some radioactivity that occurs in
intermittent stream channels in and adjacent to radioac-
tive waste disposal operations. Pueblo, Los Alamos, and
Mortandad Canyons all have concentrations of radioac-
tivity on sediments at levels higher than those at-
tributable to worldwide fallout. Some radioactivity on
sediments in Pueblo Canyon (from pre-1964 eflluent dis-
posal) and upper Los Alamos Canyon (from 1952 to
current treated etlluent disposal) has been transported
during runoff events to the Rio Grande. Theoretical es-
timates, confirmed by measurements, show the in-
cremental effect on Rio Grande sediments is small in
comparison with levels of activity on soils and sediments
attributable to worldwide fallout and to variability in

such measurements. No radioactivity on sediments or in
water has been transported past the Laboratory boun-
dary in Mortandad Canyon.

Measurements of above-background but low-level .
radioactivity on soils from a few locations indicate
probable deposition of some airborne emissions from
Laboratory facilities. Most such locations are near
facilities known to have had higher emission rates in the
past, especially prior to 1974.

Fruit, vegetable, fish, and honey samples analyzed in
1981 show no increments of radioactivity distinguishable
from that attributable to natural sources or worldwide
fallout at any offsite location. Produce collected from a
garden on the Laboratory’s perimeter showed slightly
elevated tritium concentrations. The dose associated with
this tritium is 0.004V0 of the Radiation Protection Stan-
dard for the public. At onsite locations near facilities
emitting tritium, some elevated levels of tritiated water
were found in fruit and in honey from an experimental
hive.

6. Other Monitoring Results

Airborne radioactive emissions were monitored as
released from 86 points at the Laboratory and were
typical of releases during the past several years. The
greatest increase in radioactivity released during 1981
was from 145 600 Ci (1980) to 352 340 Ci (1981) in
emissions of short-lived (20 min half-life or lower) activa-
tion products (llC, 13N lsO) at the Los Alamos Meson
Physics Facility. Labor~tory-wide releases of plutonium,
americium, mixed fission products, iodine, and tritium
were all lower than last year. Released quantities of
phosphorus, uranium, argon, and beryllium were all
higher. Liquid effluents from two radioactive waste treat-
ment plants and one sanitary sewage lagoon contained
some radioactivity, all at levels well within Concentration
Guides.

Nonradioactive airborne emissions from the beryllium
fabrication shop, gasoline storage and combustion,
power plant, gases and volatile chemicals, waste ex-
plosive burning, and dynamic testing dld not result in
any measurable or theoretically calculable degradation
of air quality. A single National Pollutant Discharge
Elimination System (NPDES) permit covers 100 in-
dustrial discharge points and 10 sanitary sewage treat-
ment facilities. This year 9 of the 10 sanitary sewage
treatment facilities exceeded one or more of the NPDES

I
I



limits (excluding flow rate limitations) in one or more ecosystems at Los Alamos. Among these projects were
months. Fewer than 7?40of all samples from the 100 in- the study of water quality, elk migration, transuranic
dustrial outfalls exceeded NPDES limits. waste management methods, hydrologic transport of

Some special environmental research programs were sediments, and use of honeybees as biological monitors.

conducted this year to gain a better understanding of the
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II. BACKGROUND ON LOS ALAMOS

A. Description of the Area

1. Geographic Setting

The Los Alamos National Laboratory and associated
residential areas of Los Alamos and White Rock are
located in Los Alamos County in northcentral New
Mexico, approximately 100 km (60 mi) NNE of Albu-
querque and 40 km (25 mi) NW of Santa Fe (Fig. 1).
The 111 kmz (27 500 acres) Laboratory site and adja-
cent communities are situated on Pajarito Plateau. The
Plateau consists of a series of finger-like mesas separated
by deep east-west oriented canyons cut by intermittent
streams. The mesa tops range in elevation from approx-
imately 2400 m (7800 ft) at the flank of the Jemez
Mountains to about 1800 m (6200 ft) on their eastern
margin terminating above the Rio Grande valley.

All Los Alamos County and vicinity locations referen-
ced in this report are identified by the Laboratory carte-
sian coordinate system, which is based on English units
of measurement. This system is standard throughout the
Laboratory, but is independent of the US Geological
Survey and New Mexico State Survey coordinate
systems. The major coordinate markers shown on the
maps are at 3.048 km (10 000 ft) intervals, but for the
purpose of this report are identified to the nearest 0.30
km (1000 ft). The area within the Laboratory boundary
is controlled by the Department of Energy, which has the
option to completely restrict access. This control can be
instituted when necessary.

2. Land Use

Most Laboratory and community developments are
confined to mesa tops (see Fig: 2 and inside front cover).
The surrounding land is largely undeveloped with large
tracts of land north, west, and south of the Laboratory
site held by the Santa Fe National Forest, Bureau of
Land Management, Bandelier National Monument,
General Services Administration, and Los Alamos
County (see land ownership map inside back cover). The
San Ildefonso Pueblo borders the Laboratory to the east.

Laboratory land is used for building sites, test areas,
waste disposal locations, roads, and utility rights-of-way.
However, these account for only a small fraction of the
total land area. Most land is used to provide isolation for

security and safety and as reserves for future structure
locations. A comprehensive Master Plan for Laboratory
lands is near completion. It will assure adequate planning
for the best possible use of available land in the future.

Limited access by the public is allowed in certain areas
of the Laboratory reservation. An area north of Ancho
Canyon between the Rio Grande and State Road 4 is
open to hikers, rafters, and hunters, but woodcutting and
vehicles are prohibited. Portions of Mortandad and
Pueblo Canyons are also open to the public. An
archeological site (Otowi Tract) northwest of State Road
4 is open to the public subject to the restrictions of the
Antiquities Act.

3. Geology-Hydrology

Most of the finger-like mesas in the Laboratory area
are formed by Bandelier Tuff (see Fig. 3, tuff). This is
ashfall and ashflow pumice and rhyolite tuff that form
the surface of Pajarito Plateau. The tuff ranges from
nonwelded to welded and is in excess of 300 m (1000 ft)
thick in the western part of Pajarito Plateau and thins to
about 80 m (260 ft) toward the east above the Rio
Grande. It was deposited as a result of a major eruption
of a volcano in the Jemez Mountains to the west about
1.1 to 1.4 million years ago.

The tuffs lap onto older volcanics of the Tschicoma
Formation, which form the Jemez Mountains along the
western edge of the Plateau. They are underlain by the
conglomerate of the Puye Formation (see Fig. 3, con-
glomerate) in the central and eastern edge along the Rio
Grande. Chino Mesa basalts (see Fig. 3, basalt) inter-
finger with the conglomerate along the river. These for-
mations overlie the siltstone/sandstone Tesuque Forma-
tion (see Fig. 3, sediments), which extends across the Rio
Grande valley and is in excess of 1000 m (3300 ft) thick.

Los Alamos area surface water is primarily in inter-
mittent streams. Springs on flanks of the Jemez Moun-
tains supply base flow to upper reaches of some can-
yons, but the amount is insufilcient to maintain surface
flows across Laboratory area before it is depleted by
evaporation, transpiration, and infiltration. Runoff from
heavy thunderstorms or heavy snowmelt reaches the Rio
Grande several times a year. Eflluents from sanitary
sewage, industrial waste treatment plants, and cooling
tower blowdown are released to some canyons at rates
sufficient to maintain surface flows for as long as about
1.5 km (1 mi).
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relationships in the Los Alamos area.

Ground water occurs in three modes in the Los
Alamos area: (1) water in shallow alluvium in canyons,
(2) perched water (a ground water body above an imper-
meable layer that is separated from an underlying main
body of ground water by an unsaturated zone), and (3)
the main aquifer of the Los Alamos area (see Fig. 3,
alluvium, perched water, and main aquifer, respectively).

Intermittent stream flows in canyons of the Plateau
have deposited alluvium that ranges from less than 1 m
(3 ft) to as much as 30 m (100 ft) in thickness. The
alluvium in quite permeable in contrast to the underlying
volcanic tuff and sediments. Intermittent runoff in can-
yons infiltrates alluvium until its downward movement is
impeded by the less permeable tuff and volcanic sedi-
ment. This results in a shallow alluvial ground water
body that moves downgradient in the alluvium. As water
in the alluvium moves downgradient, it is depleted by

evapotranspiration and movement into underlying
volcanics.1.

Perched water occurs in one limited area about 40 m
(120 ft) beneath the mid-reach of Pueblo Canyon and in

a second area about 50 to 70 m (150 to 200 ft) beneath
the surface in lower Pueblo and Los Alamos Canyons
near their confluence. The second area is mainly in the
basalts (see Fig. 3, perched water and basalt) and has
one discharge point at Basalt Springs in Los Alamos
Canyon.

The main aquifer of the LCISAlamos area is the only
aquifer in the area capable of serving as a municipal
water supply. The surface of the aquifer rises westward
from the Rio Grande within the Tesuque Formation into
the 10wer part of the Puye Formation beneath the central
and western part of the Plateau. Depth to the aquifer
decreases from 360 m (1200 ft) along the western margin
of the Plateau to about 180- m (600 ft) at the eastern
margin. The main aquifer is isolated from alluvial water
and perched water by about 110 to 190 m (350 to 620 !l)
of dry tuff and volcanic sediments. Thus, there is no
hydrologic connection or potential for recharge to the
main aquifer from alluvial or perched water.



Water in the main aquifer is under water table condi-
tions in the western and central part of the Plateau and
under artesian conditions in the eastern part and along
the Rio Grande.2 The major recharge area to the main
aquifer is from the intermountain basin of the Vanes
Caldera in the Jemez Mountains west of Los Alamos
(see Fig. 1 and inside front cover). The water table in the
Caldera is near land surface. The underlying lake sedi-
ment and volcanics are highly permeable and recharge
the aquifer through Tschicoma Formation interflow
breccias (rock consisting of sharp fragments embedded
in a fine-grained matrix) and the Tesuque Formation.
The Rio Grande receives ground water discharge from
springs fed by the main aquifer. The 18.4 km (11.5 mi)
reach of the river in White Rock Canyon between Otowi
Bridge and the mouth of Rito de Frijoles receives an es-
timated 5.3 to 6.8 x 106m3 (4300 to 5500 acre-feet) an-
nually from the aquifer.

40 Climatology

Los Alamos has a semiarid, temperate mountain
climate. The average annual precipitation of 45 cm (18
in.) is produced by warm-season showers and thun-
dershowers and cold-season migratory storms. Forty per
cent of the annual moisture total falls during July and
August, primarily from afternoon thundershowers. Win-
ter precipitation primarily falls as snow, with accumula-
tions of about 130 cm (51 in.).

Summers are generally sunny and pleasant. Maximum
temperatures are usuaUy below 32° C (90” F). Brief after-
noon thundershowers are very common, especially in
July and August. The high altitude, light winds, clear
skies, and dry atmosphere allow night temperatures to
drop into the 12 to 15‘C (54 to 59”F) range. Winter
temperatures are typical!y in the range of – 10 to 5“C
(14 to 41 “F). Many winter days are clear with light
winds, so strong sunshine makes conditions quite com-
fortable even when air temperatures are cold. Oc-
casionally, temperatures do drop to near O°F (– 17.8”C)
or below.

Significant spatial and daily variations of surface
winds in LAMAlamos are caused by the complex terrain.
With weak large-scale winds and clear skies, a distinct
daily wind cycle exists: a light southeasterly updope
wind during daytime hours and a light westerly drainage
wind during nighttime hours. On the east end of Pajarito
Plateau, near the Rio Grande Valley, a different daily
wind cycle is evident; a moderate up-valley wind during

12

daytime hours and a light down-valley wind during
nighttime hours. On the whole, the predominant winds
are westerly over the Laboratory and more
southwesterly nearer the Rio Grande Valley.

Historically, no tornadoes have been reported in Los
Alamos County. However, strong wind gusts exceeding
20 m/see (66 mph) are common during spring months.
Lightning is very common over Pajarito Plateau. There
is a high average of 58 thunderstorm days per year.
Lightning protection is an important consideration ap-
plied to each facility at the Laboratory. Hailstones with
diameters up to 0.6 cm (0.25 in.) are common, while 1.3
cm (0.5 in.) diameter hailstones are rather rare.

5. Population Distribution

Los Alamos County has a population estimated by the
1980 census (adjusted for 1981) at 17929. Two residen-
tial and related commercial areas exist in the county (see
Fig. 4 and inside back cover). The Los Alamos townsite,
the original area of development (and now including
residential areas known as the Eastern Area, the Western
Area, North Community, Barranca Mesa, and North
Mesa), has an estimated population of 11 012. The
White Rock area (including the residential areas White
Rock, La Senda, and Pajarito Acres) has about 6917
residents. About one-third of those employed in Los
Alamos commute from other counties. Population es-
timates for 1981 place about 115000 people within an
80 km (50 mi) radius of Los Alamos,

B. Los Alamos National Laboratory

1. Programs and Facilities

Since its inception in 1943, the Laboratory’s primary
mission has been nuclear weapons research and develop-
ment. Programs include weapons development, magnetic
and inertial fusion, nuclear fission, nuclear safeguards
and security, and laser isotope separation. There is also
basic research in the areas of physics, chemistry, and
engineering that support such programs. Research on
peaceful uses of nuclear energy has included space ap-
plications, power reactor programs, radiobiology,
medicine, and magnetic and inertial fusion. In more re-
cent years, other programs have been added in applied
photochemistry, astrophysics, earth sciences, energy
resources, nuclear fuel safeguards, lasers, computers,
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solar energy, geothermal energy, biomedical and en-
vironmental research, and nuclear waste management
research.

A unique combination of facilities that contributes to
the various research programs exists at Los Akunos.
These facilities include an 800 MeV linear particle ac-
celerator, a tandem Van de Graaff accelerator, a High
Energy Gas Laser Facility, and an 8 megawatt nuclear
research reactor. Some of these facilities encourage par-
ticipation and joint projects by researchers from other
laboratories and research facilities.

In August 1977, the Laboratory site, encompassing
111 kmz (27 500 acres), was dedicated as a National En-
vironmental Research Park. The ultimate goal of

programs associated with this regional facility is to en-
courage environmental research that will contribute un-
derstanding of how man can best live in balance with
nature while enjoying the benefits of technology. Park
resources are made available to individuals and
organizations outside of the Laboratory for the purpose
of facilitating self-supported research on these subjects
deemed compatible with the Laboratory programmatic
mission.

A Final Environmental Impact Statement (FEIS)3 that
assesses potential cumulative environmental impacts
associated with current, known future, and continuing
activities at the Laboratory was completed in 1979. The
FEIS provides environmental input for decisions



regarding continuing activities at the Laboratory. It also
provides much more detailed information on the environ-
ment of the Los Alamos area.

The Laboratory is administered by the University of
California for the Department of Energy under contract
W-7405 -ENG-36. The Laboratory’s environmental

program, conduc#ed by the Environmental Surveillance
Group, is part of a continuing investigation and
documentation program.

2. Waste Management

The Laboratory’s activities are conducted in33 active
technical areas (TAs) distributed over the site (see Fig. 4
and Appendix F for descriptions of activities at the TAs).
Wastes requiring disposal are generated at virtually all
these locations. Sanitary sewage is handled by a number
of plants employing conventional secondary treatment
processes or by septic tanks. Uncontaminated solid
waste is disposed in the County-operated landfill located
within the Laboratory boundary. Nonradioactive air-
borne emissions include combustion products from the
power and steam plants, vapors or fumes from numerous
local exhaust systems (such as chemistry laboratory
hoods), and burning of high explosive wastes.

Most liquid radioactive and chemical laboratory waste
etlluents we routed to one of two waste treatment
facilities by a collection system that is independent from
the sanitary sewage system. The balance of such wastes
from remote locations is accumulated in holding tanks
and periodically collected and transported to the treat-
ment plants for processing. Radioactivity is removed at
the treatment plants by physiochemical processes that
produce a concentrated sludge that is subsequently han-
dled as solid radioactive waste. The treat&d eflluents are
released to canyons.

From 90 to 95% of the total volume of radioactively
contaminated solid waste from the Laboratory is dis-
posed of by burial at the waste disposal area (TA-54).
The remaining 5 to 10% is classed as transuranic waste
and stored retrievable. Environmental containment is
provided by the dry geologic formation of the burial
ground.

Airborne radioactive emissions are discharged from a
number of facilities after receiving appropriate treatment,
such as filtration for particulate, catalytic conversion
and adsorption of tritium, or temporary storage to per-
mit decay of short-lived activation gases.

.
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III. RADIATION DOSES

Small incremental radiation doses above those received from background levels of
natural and worldwide fallout are received by Los Alamos County residents as a result
of Laboratory operations. The largest estimated dose at an occupied location was 4.8
mrem or 1.0% of the Radiation Protection Standard. This estimate is based on bound-
ary dose measurements of airborne and scattered radiation from the linear particle ac-
celerator at TA-53. Other minor exposure pathways—direct radiation from nuclear
criticality experiments at TA- 18 and two unlikely food pathways—may result in several
mrem/yr doses in isolated cases.

No significant exposure pathways are believed to exist for radioactivity released in
treated liquid waste efiluents. Most of the radioactivity is absorbed in aUuvium before
leaving the Laboratory boundaries. Some is transported offsite in stream channel sedi-
ments during heavy runoff.

The total population dose received by residents of Los Alamos County was conser-
vative y estimated to be about 10 person-rem, or about 0.5% of the 2040 person-rem
received by the same population from natural radiation sources, and 0.5% of the pop-
ulation dose due to diagnostic medical exposure. As no significant pathways could be
identified outside the County, the 10 person-rem dose also represents the population
dose to inhabitants living within an 80 km radius of the Laboratory who receive an es-
timated 11 800 person-rem from background radiation.

The average added risk of cancer mortality to Los Alamos townsite residents from
radiation from this year’s Laboratory operations is 1 chance in 15000000. This risk is
much less than the 1 chance in 86000 from background radiation. The Environmental
Protection Agency has estimated average lifetime risk for cancer incidence as 1 chance
in 4 and for cancer mortdlt y as 1 chance in 5.

A. Introduction

One means of evaluating the significance of environ-
mental releases of radioactivity is to compare doses
received by the public from exposure to these releases
with appropriate standards4 and with doses from
naturally present background radiation. The principal
exposure pathways considered for the Los Alamos area
were atmospheric transport of airborne radioactive emis-
sions, hydrologic transport of liquid etlluents, food
chains, and direct exposure to penetrating radiation. Ex-
posures to radioactive materials or radiation in the en-
vironment were determined by direct measurements of
some airborne and waterborne contaminants and of ex-
ternal penetrating radiation. Theoretical dose calcula-
tions based on atmospheric dispersion were made for
other airborne contaminants present at levels too low for
direct measurement.

Doses were calculated from measured or derived ex-
posures utilizing models based on recommendations of
the International Commission on Radiological Protec-

tion (ICRP, see Appendix D for details) for each of the
following categories.s

1.

2.

3.
4<

Maximum dose to a hypothetical individual at the
Laboratory boundary where the highest dose rate
occurs. It assumes the individual is at the
Laboratory boundary continuously (24 hours a
day, 365 days a year).
Maximum dose to an individual at or outside the
Laboratory boundary where the highest dose rate
occurs and where there is a person. R takes into ac-
count occupancy (for example, 40 hours a week)
and shielding (for example, by buildings) factors.
Average doses to nearby residents.
The whole body cumulative dose for the population
within an 80 km radius of the Laboratory.

Doses calculated for these categories are summarized in
Table VI. The data on which these calculations are based
are discussed in the following sections, while the
calculational procedure is described in Appendix D.

In addition to compliance with dose guidelines, which
define an upper limit for doses to the public, there is a
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concurrent commitment to maintain radiation exposure
to individuals and population groups to levels as low as
reasonably achievable (ALARA). This policy is followed
at the Laboratory by applying strict airborne emission,
liquid effluent, and operational controls to minimize
doses to the public and to limit releases of radioactive
materials to the environment. Ambient monitoring
described in this report documents the effectiveness of
these controls. The success of the ALARA program in
1981 can be judged from the highest reported calculated
dose to a member of the public (4.8 mrem to the whole
body) being approximately 1‘?40of the applicable Radia-
tion Protection Standard.4

B. Doses to Individuals from Inhalation of and Ex-
posure to Airborne Emissions

The maximum boundary and individual doses at-
tributable to inhalation of and exposure to airborne
releases are summarized in Table VII with a comparison
to the Radiation Protection Standards for individual
doses’ (see Appendix A).

Exposure to airborne 3H (as tritiated water vapor) was
determined by actual measurements. A background
correction was made assuming that natural and
worldwide fallout activity was represented by data from
the three regional sampling locations at Espaiiola, Pojoa-
que, and Santa Fe.

Exposures to “C, ‘3N, 130, and 4*Ar from the Los
Alamos Meson Physics Facility (a linear particle ac-
celerator) were inferred from direct radiation measure-
ments (see Section IV.A. 1). Exposure from 41Ar released
from the stack of a research nuclear reactor at TA-2 was
theoretically calculated from measured stack releases
and standard atmospheric dispersion models. These
models used 1981 meteorological data measured at the
Laboratory (see Section IV.C and Appendix D). Doses
from these exposures are discussed in Section HI.E.

Estimates of maximum exposures (Table VII) to
plutonium, americium, and uranium were calculated by
subtracting the average concentration at the regional sta-
tions from the average concentration from the perimeter
station with the highest measured concentration for each
of these radionuclides.

A1l other atmospheric releases of radioactivity (Table
E-I) were evaluated by theoretical calculations. All
potential doses were found to be less than the smallest

I

ones presented in this section and were thus considered
insignificant,

C. Doses to Individuals from Liquid Effluents

Liquid etlluents do not flow beyond the Laboratory
boundary but are absorbed in alluvium of the receiving
canyons. These e!lluents are monitored at their point of
discharge and their behavior in the alluvium of the can-
yons below outfalls has been studied. G-9Small quantities
of radioactive contaminants transported during periods
of heavy runoff have been measured in canyon sediments
beyond the Laboratory boundary. Calculations made for
the radiological survey of Acid, Pueblo, and Los Alamos
Canyons1° indicate a maximum exposure pathway
(eating liver from a steer that drinks water from and
grazes in lower Los Alamos Canyon) to man from these
canyon sediments results in a maximum 50-yr dose com-
mitment of 0.0013 mrem to the bone, 0.0001 Yo of the
Radiation Protection Standard.4

D. Doses to Individuals from Ingestion of Foodstuffs

There are no known significant aquatic pathways or
food chains to humans in the local area. Fruit, vegetable,
honey, and fish sampling (see Section IV.A.5) have
documented that any exposure attributable to
Laboratory operations via those pathways is less than
0.02 mrem, 0.004’?40of the Radiation Protection Stan-
dard. A possible minor exposure pathway exists by
eating venison from deer that cross into Laboratory
property to graze and drink. The maximum dose
calculated via this pathway is 3.9 mrem/yr and unlikely
to occur.’1

E. Doses to Individuals from External Penetrating
Radiation (from Airborne Emissions and Direct
Radiation)

No measurements (see Section IV.A. 1) of external
penetrating radiation at regional and perimeter stations
indicated any discernible increase in radiation levels at-
tributable to Laboratory operations, except those along
State Road 4 north of the Los Alamos Meson Physics
Facility (T A-5 3). The special thermoluminescent



Isotope

3H (HTO)

11f=,13N,150

41Ar

239puc

TABLE VII

MAXIMUM BOUNDARY AND INDIVIDUAL DOSES
FROM 1981 AIRBORNE RADIOACTIVITY

Critical
Organ

Whole Body

Whole Body

Whole Body

Lung

——

Maximum
Boundary Posea

Dose
Location (mrern/yr)

TA-54 0.0054
(Station 22)d

Restaurant 17
N. of TA-53e

Boundary N. of 0.2
TA-2 Stacke

Booster-P2 0.01
(Station 21)d

Maximum
Individual Doseb

Radiation
Dose Protection

Location (mrem/yr) Standard

Bayo Sewage 0.0053 0.001
Treatment Plant
(Station 9)d

Restaurant 4.8 0.96

N. of TA-53e

Apts. N. of 0.1 0.03
TA-2 Stacke

48th Street 0.006C 0.0004

(Station 7)d

aMaximum boundary dose is the dose to”a hypothetical individual at the Laboratory boundary where the
highest dose rate occurs. It assumes the individual is at the Laboratory boundary continuously (24 hours
a day, 365 days a year).
bMaximum individual dose is the dose to an individual at or outside the Laboratory boundary where the
highest dose rate occurs and where there is a person. It takes into account occupancy (for example, 40
hours a week) and shielding (for example, by buildings) factors.
Wor a 50-yr dose commitment, bone is the critical organ. A maximum individual would re$eive a 50-yr
bone dose commitment of 0.42 mrem, which is 0.03% of the Radiation Protection Standard.
‘See Fig. 9 for station locations.
‘%ee Fig. 4 for technical area (TA) locations.

dosimeter network at the Laboratory boundary north of
the Los Alamos Meson Physics Facility indicated a 17.1
mrem increment above natural background as shown in
Table VII. This increment is attributed to emission of air
activation products from the Los Alamos Meson Physics
Facility.

Based on occupancy and shielding, this 17.1 mrem in-
crement translates to a 4.8 mrem dose to an individual
working at the restaurant north of the Los Alamos
Meson Physics Facility. This dose represents 0.96L%of
the Radiation Protection Standard for a member of the
public.’ This location north of the Los Alamos Meson

Physics Facility has been the area where the highest
boundary and individual doses have been measured since
thermoluminescent dosimeter monitoring began there 4
years ago. The boundary doses at this location are dis-
cussed in Section IV.A. 1. The increase in dose from 12.3
mrem in 1980 to 17.1 mrem in 1981 is probably mainly
attributable to the increase in the Los Alamos Meson
Physics Facility’s airborne emissions from 145600 Ci in
1980 to 352340 Ci in 1981.

A maximum onsite dose to a member of the public
from external radiation from all Laboratory airborne

18
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emissions of 0.0054 mrem was estimated for a person
spending 4 hours at the Laboratory’s science museum.

The average annual dose to residents in Los Alamos
townsite attributable to Laboratory operations was 0.67
mrem (whole body). The corresponding dose to White
Rock residents was 0.38 mrem (whole body). These
doses are 0.13 and 0.08?40,respectively, of the Radiation
Protection Standard.4 These doses were theoretically
calculated using measured stack releases (Table E-I) and
1981 meteorological data (Appendix D).

The 41Ar emissions dispersed from TA-2 and TA-53
could result in a theoretically calculated annual regional
dose of 0.008 mrem at Espaiiola. This dose is 0.002V0 of
the Radiation Protection Standard.

Onsite measurements of above background doses
from direct radiation were expected and do not represent
potential exposure to the public except in the vicinity of
TA- 18 (a nuclear criticality study area) on Pajarito
Road. Members of the public regularly utilizing the
Department of Energy-controlled road passing by TA- 18
would likely receive no more than 0.42 mrem/yr of direct
gamma and neutron radiation. This value was derived
from 1975 data12 on total gamma plus neutron dose
rates using 1981 gamma doses measured by ther-
moluminescent dosimeters. Exposure time was estimated
by assuming a person made 15 round trips per week at
an average speed of65 km/h past TA- 18 while tests were
being conducted. The onsite station (see Section IV.A. 1,
Station 24 in Fig. 6) near the Laboratory boundary
recorded a dose of 158 mrem/yr. The increment (about
65 mrem) of this dose above natural background is
caused by a localized accumulation of 137CSon sedi-
ments transported from a treated eflluent release point
upstream.

F. Whole Body Cumulative Doses

Cumulative 1981 whole body doses to Los Alamos
County residents attributable to Laboratory operations
are compared to exposure from natural radiation and
medical radiation in Table VIII. Population data are
based on the US Bureau of Census count (adjusted for
1981, see Appendix D) of 11 012 residents in Los
Alamos townsite and 6917 in White Rock.

The calculated 10 person-rem from 1981 Laboratory
operations is probably high because of the conservative
assumptions that were used (see Appendix D) to
calculate the dose, The whole body population dose from

Laboratory operations to the estimated 115000 inhabi-
tants within an 80 km radius of Los Alamos is estimated
to be 10 person-rem, which is also the population dose to
Los A1amos County inhabitants. This is because other
population centers are far enough away that dispersion,
dilution, and decay in transit (particularly for llC, *3N,
lsO, and 4*Ar) make their exposure undetectable and
theoretically a very small fraction of the estimated 10
person-rem. By contrast, natural radiation exposure to
the inhabitants within an 80 km radius is 11800 per-rem.

Thus, doses potentially attributable to releases from
Laboratory operations contribute about 0.5V0of the total
dose received by Los Alamos County residents from
natural radiation, about 0.5% to the same population
from diagnostic medical radiation, and about 0.09V0 of
the dose from natural radiation received by the popula-
tion within an 80 km radius of the Laboratory.

G. Estimates of Risk to an Individual from Laboratory
Releases

Since there is considerable interest in possible health
effects from radiation doses to the public resulting from
Laboratory operations, several risk estimates have been
made. However, these calculations may overestimate ac-
tual risk. The National Council on Radiation Protection
and Measurementsls has warned “risk estimates for
radiogenic cancers at low doses and low dose rates
derived on the basis of linear (proportional) extrapolation
from the rising portions of the dose incidence curve at
high doses and high dose rates... cannot be expected to
provide realistic estimates of the actual risks from low
level, low-LET (linear energy transfer) radiations, and
have such a high probability of overestimating the actual
risk as to be of only marginal value, if any, for purposes
of realistic risk-benefit evaluation.”

The International Commission on Radiological
Protections estimates that the total risk of cancer mor-
tality from uniform whole body irradiation for in-
dividuals is 0.0001 per rem, that is, there is 1 chance in
10000 that an individual exposed to 1000 mrem (1 rem)
of whole body radiation would develop a cancer. In
developing risk estimates, the International Commission
on Radiological Protections has warned “radiation risk
estimates should be used only with great caution and
with explicit recognition of the possibility that the actual
risk at low doses may be lower than that implied by a
deliberately cautious assumption of proportionality.”



TABLE VIII

WHOLE BODY POPULATION DOSES TO RESIDENTS
OF LOS ALAMOS COUNTY DURING 1981

Whole-Body
Population Dose

Exposure Mechanism (person-rem)

Atmospheric Total U, 23*Pu, 239Pu, 241Am 0.06
Atmospheric Tritium (as HTO) 0.00
Atmospheric “C, ‘3N, ’50 9.51
Atmospheric 41Ar 0.49

Total Due to Laboratory Atmospheric Releases 10.06

Cosmic and Terrestrial External Radiationa 1405

Cosmic Neutron Radiation 190
(-1 1 mrem/yr per person13)

Self Irradiation from Natural Isotopes in the Body 430
(-24 mrem/yr per person’3)

Average Due to Airline Travel 15
(=4.22 mrem/h at 9 km13)

Total Due to Natural Sources of Radiation 2040

Diagnostic Medical Exposure 1846
(-103 mrer’n/yr per person”)

—. —___

aCalculations are based on measured thermoluminescent dosimeter dat a. They include a 10O/oreduction
in cosmic radiation due to shielding by structures and a 40°A reduction in terrestrial radiation due to
shielding by structures and self-shielding by the body.

During 1981, persons living in Los Alamos and White
Rock received an average of116 and 108 mrem, respec-
tively, of whole body radiation from natural sources (in-
cluding cosmic and terrestrial radiation with allowances
for shielding, self-irradiation and cosmic neutron ex-
posure, but excluding that radiation received from airline
travel, luminous dial watches, building materials, etc.).
Thus, the added cancer mortality risk attributable to
natural radiation in 1981 was 1 chance in 86000 in Los
Alamos and 1 chance in 93000 in White Rock (Table
111).

Laboratory operations contributed an average dose of
0.67 mrem to individuals in Los Alamos and 0.38 mrem
to individuals in White Rock. These doses are estimated
to add lifetime risks of about 1 chance in 15000000 in

Los Alamos and 1 chance in 26000000 in White Rock
to an individual’s risk of cancer mortality due to 1981
Laboratory activities (Table 111).

For Americans the average lifetime risk is a 1 in 4
chance of contracting a cancer from all causes and a 1 in
5 chance of dying from the disease.l”la The Los Alamos
and White Rock incremental doses attributable to
Laboratory operations are equivalent to the additional
exposure a person would get from flying in an aircraft for
3.0 and 1.7 h, respectively.

The additional exposure and subsequent risk to Los
Alamos County residents are well within variations in
natural exposure and risks in life that are accepted
routinely by most people. For example, one study19
showed the annual dose rate on the second floor of

20
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single-family frame+dwellings was 14 mrem/yr less than Laboratory operations because of increased radon levels
the dose rate on the first floor. Energy conservation inside the homes. The Environmental Protection Agency

)

measures, such as sealing and insulating houses and in- has estimated the annual whole body dose to individuals
stalling passive solar systems, are likely to contribute from global fallout to be 4.4 mrem.20
much larger doses to Los Alamos County residents than
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IV. MONITORING RESULTS

A. Radiation and Radioactivity

1. Penetrating Radiation

Levels of penetrating radiation—including x and gamma rays and charged particle
contributions from cosmic, terrestrial, and manmade sources—in the Los Alamos area
are monitored with thermoluminescent dosimeters. Data from regional and perimeter
locations for each calendar quarter did not show any statistically discernible increase in
radiation levels attributable to Laboratory operations. Onsite measurements were
slightly above background levels, reflecting research activities at the Laboratory. A
special group of dosimeters, which monitors radioactivity of gaseous emissions from the
Los Alamos Meson Physics Facility, showed a small increase in radiation levels due to
operation of this linear particle accelerator.

Natural penetrating radiation has two components.

The natural terrestrial component results from decay of
40K and of radioactive daughters from the decay chains
of 232Th and 238U. The cosmic component includes
photon radiation, charged particles, and neutrons. Ther-
moluminescent dosimeters (TLDs) are used at the
Laboratory to measure this penetrating radiation. The
TLDs, after being exposed to radiation, emit light upon
being heated. The amount of light is proportional to the
amount of radiation to which the TLD was exposed. The
TLDs used in the Laboratory monitoring program are
insensitive to cosmic neutrons, so the neutron contribu-
tion to natural background radiation is not measured.

Cosmic ionizing radiation increases with elevation
because of reduction in the shielding effect of the at-
mosphere. At sea level it averages between 25 and 30
mrern/yr. Los Alamos, with a mean elevation of about
2.2 km, receives about 60 mrem/yr from the cosmic
component. The regional monitoring locations, ranging
from about 1.7 km elevation at Pojoaque to about 2.65
km at Fenton Hill, receive from 50 to 70 mrem/yr.13

In contrast to this fairly constant cosmic component,
the dose from the natural terrestrial component in the
Los Alamos area is highly variable. Temporal variation
at any particular location (Figs. 5,6) is about 15 to 25%
because of variations in soil moisture content and snow
cover.13 Figure 5, which compares all TLD locations that
have been unchanged during the last 5 years, shows this
temporaJ variation in the regional and perimeter
averages. The variation in onsite averages is more in-
fluenced by changes in research programs at particular
Laboratory sites than by changes in soil moisture or

snow cover. There is also spatial variation because of dif-
ferent soil and rock types in the area.*1 These natural
sources of variation make it difficult to detect any in-
creases in the radiation level from manmade sources, es-
pecially if the magnitude of such an increase is small
compared to natural fluctuations.

Levels of penetrating radiation—including x and
gamma rays and charged particle contributions from
cosmic, terrestrial, and manmade sources— in the Los
Alamos area are monitored with TLDs deployed in two
independent networks. The environmental network con-
sists of 32 locations divided into three groups. Three of
these locations, 28 to 44 km from the Laboratory
boundary at air sampling stations in the neighboring
communities of Espafiola, Pojoaque, and Santa Fe,
along with the Fenton Hill Site 30 km to the west of Los
Alamos, form the regional groups (Figs. 7 and 25). The
perimeter group consists of 12 dosimeters placed within
4 km of the boundary. Twenty-one locations within the
Laboratory boundary comprise the onsite group. The
dosimeters are changed each calendar quarter. See Ap-
pendix B for more information on handling of the TLDs.

Tables IV and E-II summarize the annual total doses
by the regional, perimeter, and onsite groups for 1981.
Figure 5 shows a comparison of dose averages for the
last 5 years. No measurements at regional or perimeter
locations in the environmental network for any calendar
quarter showed any statistically discernible increase in
radiation levels attributable to Laboratory operations.
Onsite measurements were slightly above background
levels, reflecting research activities at the Laboratory.
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1981

The second network monitors radiation from radioac-
tive gas released by the Los Alamos Meson Physics
Facility (a linear particle accelerator), TA-53. The dose
contribution from the Los Alamos Meson Physics
Facility’s operations is very small. To improve the ac-
curacy and decrease the uncertainty of this measure-
ment, 12 TLD sites are located at the Laboratory bound-
ary north of the Los Alamos Meson Physics Facility
along 800 m of canyon nm. Twelve background TLD
sites are similarly located about 9 km from the Facility
along a canyon rim near the southern boundary of the
Laboratory (Fig. 6). This background location is not in-

fluenced by any Laboratory radiation sources.
These 24 TLDs are changed in accordance with the

operational schedule of the Los Alamos Meson Physics
Facility. The difference between the average of the
dosimeters at the north and south boundaries represents
the contribution to the dose from Los Alamos Meson
Physics Facility’s operations and is plotted inFlg. 8. The
Los Alamos Meson Physics Facility network showed an
increase of 17 + 2 mrem/yr at the Laboratory boundary
north of the Los Alamos Meson Physics Facility due to
its operation.
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2. Atmospheric Radioactivity

Worldwide background atmospheric radioactivity is composed of fallout from at-
mospheric nuclear weapon tests, natural radioactive constituents in dust from the
earth’s surface, and radioactive materials resulting from interactions with cosmic radia-
tion. Air is routinely sampled at several locations on Laboratory land, along the
Laboratory perimeter, and in distant areas to determine the existence and composition
of any contributions to radionuclide levels from Laboratory operations. Atmospheric
concentrations of gross alpha, gross beta, americium, plutonium, and uranium were
measured and statistically analyzed. There were some small but statistically significant
ditTerences among the regional, perimeter, and onsite groups and among stations within
groups for some of these analyses.

a. Introduction. Atmospheric radioactivity samples
are collected at 25 continuously operating air sampling
stations in Los Alamos County and vicinity. Onsite and
perimeter station locations are shown in Fig. 9 and iden-
tified by map coordinates in Table E-III. Perimeter sta-
tions are within 4 km of the Laboratory boundary. The
regional monitoring stations, located 28 to 44 km from
the Laboratory at Espaiiola, Pojoaque, and Santa Fe
(Fig. 7), serve as reference points in determining regional
background for atmospheric radioactivity. A complete
description of sampling procedures and statistical treat-
ment of data is given in Appendix B.

When interpreting data from this air sampling
program, one must first be aware of natural and fallout
radioactivity levels and their fluctuations. Worldwide
background atmospheric radioactivity is largely com-
posed of fallout from atmospheric nuclear weapons tests,
natural radioactive constituents in dust from the decay

chains of 232Thand 23aU,and materials resulting from in-
teractions with cosmic radiation (such as tritiated water
vapor). Background radioactivity concentrations are
summarized in Table E-IV and are useful in interpreting
the air sampling data.

Because airborne particulate are mostly from soil
resuspension, there are large temporal fluctuations in air-
borne radioactivity as a result of changing
meteorological conditions. Periods of high winds result in
relatively high suspended particulate concentrations,
whereas periods of heavy precipitation remove many air-
borne particles. Spatial variations are dependent on these
same factors.

b. Annual Gross Alpha and Beta Radioactivity.
Gross alpha and beta analyses serve as indicators of
overall radioactivity concentrations in the air. The an-

nual average 4-week gross alpha and beta concentrations

are summarized in Table IX and described in detail in
Table E-V. Both the gross alpha and beta concentrations
(Fig. 10) reached their highest levels for 1981 in May
and then decreased the rest of the year. This elevated ac-
tivity in the spring is due to mixing of the stratosphere
with the troposphere, which increases fallout of radioac-
tive particles.

The gross alpha data showed that the regional annual
mean (1. 1 x 10-ls pCi/mt’) was statistically signiilcantly
lower (with p=O.O1, which means there is a 1‘?40

probability of concluding that there is a significant dif-
ference when none exists) than the perimeter amual
mean (4.0 )( 10–15~Ci/mt) and onsite annual mean (4.4

X 10-ls VCi/mt’). This is expected because the regional
stations are 28 to 40 km distant from the Laboratory, so
they are not influenced by its operation. The comparison
of perimeter and onsite annual means showed no signifi-
cant difference.

The gross beta data showed the regional annual mean
(121 x 10-” ~Ci/mt’) to be statistically significantly
lower (p = 0.01) than the perimeter annual mean(216 X

10-ls pCi/mf) and onsite annual mean (227 x 10-lS
~Ci/mt). The comparison of perimeter and onsite annual
means showed no significant difference. The gross beta
annual means were about 7 to 9 times higher than last
year. Gross-beta activity peaked in the spring and then
decreased to those levels measured in 1980 by Decem-
ber. This increased activity was measured at all air sam-
pling locations, including the regional stations, so is at-
tributable to worldwide fallout. The bulk of this fallout is
probably from the atmospheric nuclear test by the Peo-
ple’s Republic of China that was conducted on October
16, 1980.
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TABLE IX

SUMMARY OF ANNUAL ATMOSPHERIC RADIOACTIVITY
MONITORING FOR 1981

Mean As
% of

Annual ConcentrationMaximum
Observed

Minimum
Observed MeanAnafysis

Gross alpha

Gross beta

Tritiatcd
water vapx

238pu

239~

241Am

Total U

Group units Guide

10–15 yCi/mt
10–15 ~Ci/mt
10– 15~Ci/mt

Regional
Perimeter
Onsite

3.7 * 1.6
20+8
16+6

370 * 100
620 + 160
550 ● 140

68* 22
130+40
93 * 30

0.5+ 2.3
2.8 +3.4

4.1 i 2.8

32*7
70*9
74*9

2.8 + 3.1
8.7 & 3.5

450 *30

66* 13

0.2 + 0.1

0.1 + 0.2
0.3 * 0.3

0.5* 0.2
7.1 + 1.8
6.0 + 1.6

–1.3 * 1.0
–0.8 + 1.0
–1.6 + 1.6

–3.2 + 2.3
–3.2 + 1.7
–2.5 + 1.5

–3.3 * 4.0
–0.5 * 1.2
4.5 i 1.2

0.5 * 3.0
0.7 * 3.0
0.0+ 2.5

–1.7 + 18

1.1 + 0.3
4.0+ 0.6
4.4 * 0.5

121 *33
216+21
227+21

18*8
7.6 + 2.7
9.0 + 2.8

–1.5 + 0.6
–l.s +0.3

0.8 + 4.1

8.2 + 5.9
13*4

8.4 + 4.7

1.5 ● 2.0
2.0 * 4.4
26+ 190

27 + 13

1.9
6.6
0.22

0.04
0.06
0.0014

0.009
0.004
0.0002

0.0
0.0
0.0

0.014
0.022
0.00042

0.0008
0.001
0.0004

0.0005

10– 15~Ci/mt
10–15 ~Ci/mt
10–15 ~Ci/mt

Regional
Perimeter
Onsite

10–12 ~Ci/mt
10–12 ~Ci/mt
10–12 ~Ci/mt’

Regional
Perimeter
Onsite

Regional
Perimeter
Onsite

10–18 ~Ci/mti
10–18 ~Ci/mt
10–18 ~Ci/mt

Regional
Perimeter
Onsite

10–18 ~Ci/mt
10–’8 ~Ci/mt
10–18 pCi/mt

It)– 18~Ci/mt’
10–18 ~Ci/mt
10–18 ~Ci/mt

Regional
Perimeter
Onsite

pg/m3Regional
Perimeter pg/m3
Onsite pg/m3

168 + 38
239 &52

–2.0 i m
–1.9 * 19,

47 * 10
36+11

0.0008
0.00002

c. Tritium. Atmospheric tritiated water concentra- possibly be caused by fallout from the atmospheric
tions for each sampling sration for i981 are summarized
in Table IX, detailed in Table E-VI, and plotted in Fig.
11. The regional annual mean (18 X 10-12 ~Ci/mt’) was
statistically significantly higher (p=O.O1) than the
perimeter annual mean (7.6 x 10-12 ~Ci/mt’) and onsite
annual mean (9.0 x 10–12 &Ci./mf). In April, October,
and December, measured tritium concentrations at the
regional stations were higher than levels measured at
perimeter and onsite stations. These higher levels could

nuclear test conducted in 1980. (Several other National
Laboratories also saw unusual fluctuations in at-
mospheric tritium concentrations during 1981.) The
relatively higher regional annual mean is 0.009°A of the
Department of Energy’s Concentration Guide for at-
mospheric tritium in uncontrolled areas, so it represents
no adverse health or environmental consequences.

The annual mean (22 X 10-12 vCi/mt) for the Bayo
Sewage Treatment Plant perimeter station (Station 9)
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Fig. 10. Monthly average long-lived gross beta activity in air, 1973 through 1981, by sampling sta-

site.zl Also, tritium emissions from TA-33 caused the

tion groups.

was significantly higher (p=O.O1) than the annual means
for stations in the perimeter group. In October and
December the measured tritium concentrations at the
Bayo Sewage Treatment Plant were about 10 times
higher than usual. There is no apparent explana-
tion for these higher levels, The Bayo annual mean is
0.01 Yo of the Department of Energy’s Concentration
Guide for atmospheric tritium in uncontrolled areas, so
represents no adverse health or environmental conse-
quences.

The annual mean (22 X 10-12 ~Ci/mt) for Station 22
at the radioactive solid waste disposal area (TA-54) was
significantly higher (p=O.05) than annual means for the
other onsite stations and resulted from evapotranspira-
tion from buried tritium-contaminated wastes at this

TA-33 (Station 24) annual mean (30 X 10-ls j.tCi/mt’)
and the nearby TA-39 (Station 25) annual mean (12 X
10-12 ~Ci/mt’) to both be higher (33=0.05) than the other
onsite station annual means.

d. Plutonium. Annual average 23SPUconcentrations
are summarized in Table IX and detailed in Table E-VII.
There was just 1 of 100 measured 238Puconcentrations
with a detectable value. This concentration (4.1 x 10-ls
~Ci/mt) occurred at the radioactive solid waste disposal
area, TA-54 (Station 22). It was 0.00029’0of the Depart-
ment of Energy’s Concentration Guide for 236Puin air
for controlled areas.
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For 23gPu there was no statistically significant dif- Department of Energy’s Concentration Guide for23gPu
ference (p=O.05) among the regional (8.2 x 10-’E in air in controlled areas, so it did not pose a threat to
pCi/mt, perimeter (13.2 x 10-16~Ci/mt’), and onsite (8.4 public health. Almost every year there are several sta-

X 10-ls wCi/mt’) annual means. A sample at Booster P-2 tions where relatively higher 239Pu concentrations are
(Station 21, 74 x 10-1’ ~Ci/mt) had a 23gPuconcentra- measured. These isolated higher measurements are most

tion that was about 10 times higher than the annual on- Iikely caused by radioactive fallout.

site mean for 239Pu.This concentration is 0.004940of the
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e. Uranium and Americium. The 1981 atmospheric
uranium concentrations are summarized in Table IX and
listed in Table E-VIII, Uranium concentrations are
heavily dependent on the immediate environment of the
sampling station. Those stations with higher annual
averages and maximums were all in dusty areas, where
historically a higher filter dust loading has accounted for
collection of more natural uranium from resuspended
soil particles. Annual station averages were typical of
regional background atmospheric uranium concentra-
tions (see Table E-V). There were no statistically signifi-
cant (p=O.05) differences among the group or station an-
nual means.

3. Radioactivityy in Surface and Ground Waters

The 1981 atmospheric 241Am concentrations are sum-
marized in Table IX and listed in Table E-IX. Analyses
for 241Amare done because it is a dauthter of 241Puand
is much easier to detect than 24’Pu, Weapon-grade

241Pu, so fallout from atmosphericplutonium contains
nuclear tests often contain 241Puand 24*Am. This year
only 3 of 44 analyses for 241Amhad detectable levels.
The highest of these three concentrations was 450 X
10-18 pCi/mt’ at TA- 16 (Station 20) and was 0.008?40of
the Department of Energy’s Concentration Guide for
241Am in air in controlled areas.

Surface and ground waters are monitored to provide routine surveillance of disper-
sion of radionuclides from Laboratory operations. Results of these anaiyses are com-
pared to the Department of Energy’s Concentration Guides for water. Regional
background concentrations are an indication of the small amounts of radionuclides
(natural and fallout) in the environment. The 1981 radiochemical quality analyses of
water from regional, perimeter, water supply, and onsite noneflluent release areas in-
dicate no significant effect from eilluent releases from the Laboratory. Waters in onsite
liquid eflluent release areas contain trace amounts of radioactivity. These onsite waters
are not a source of industrial, agricultural, or municipal water supplies.

a. Regional and Perimeter Waters. Analyses of sur-
face and ground waters from regional and perimeter sta-
tions reflect base line levels of radioactivity in areas out-
side the Laboratory boundary. Regional surface waters
were collected within 75 km of the Laboratory from six
stations on the Rio Grande, Rio Chama, and Jemez
River (Fig. 7, Table E-X). Surface water from these
rivers is used for irrigation of crops in the Rio Grande
Valley, both upstream and downstream from Los
Alamos. Waters of the Rio Grande, Rio Chama, and
Jemez River are part of recreational areas on state and
federal lands. Samples were also collected from 5
perimeter stations located within about 4 km of the
Laboratory boundaries and from 26 stations in White
Rock Canyon of the Rio Grande (Figs. 12 and 13, Table
X). Water from Los Alamos and Guaje Reservoirs is
used during the summer for irrigation of lawns and
shrubs at the Laboratory and public schools. These two
locations are also sampled as part of the perimeter
group.

A comparison of the maximum concentrations found
in these waters with the Department of Energy’s Concen-
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tration Guides (see Appendix A) for uncontrolled areas
is given in Table X. However, the Concentration
Guides do not account for concentration mechanisms
that may exist in environmental media. Consequently,
other media such as sediments, soils, and foods are
monitored (as discussed in subsequent sections). Detailed
data from regional, perimeter, and White Rock Canyon
stations are in Tables E-XI, E-XII, and E-XIII, respec-
tively. See Appendix B.3 for methods of collection,
analysis, and reporting of water data.

Radionuclide concentrations in surface and ground
waters from the six regional and five perimeter stations
were low and showed no effect from release of liquid ef-
fluents at the Laboratory. Plutonium concentrations
were near minimum detection levels and were well below
Concentration Guides for uncontrolled areas.

Stations in White Rock Canyon are divided into four
groups. Three groups are of similar aquifer-related
chemical quality, while the fourth group reflects localized
conditions in the aquifer. Radionuclide concentrations in
water from the 27 stations reflect naturally occurring
radionuclides (Table E-XIII).
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Excluded from this discussion is Acid-Pueblo Can-
yon, a former release area for industrial liquid waste,
which has four offsite stations and three onsite stations

(Fig. 12). As a known release area and for hydrologic
continuity, all monitoring results from Acid-Pueblo Can-
yon are discussed in the following section concerning on-
site surface and ground waters.

. ..-

b. Onsite Surface and Ground Waters. Onsite sam-
pling stations are grouped according to those located
away from eflluent release areas and those located in

. ..-.

. -.

areas that receive or have received industrial liquid ef-
fluents. Sampling locations in onsite noneflluent release
areas consist of seven test wells completed into the main
aquifer and three surface water sources (Fig. 12, Table
E-X). Maximum concentrations of radioactivity at the
ten stations are in Table X. The concentrations were low,
near or below detection limits, and well below Concen-
tration Guides for controlled areas. Detailed

radiochemical analyses are shown in Table E-XIV.
Canyons that receive or have received industrial ef-

fluents are Acid-Pueblo, DP-Los, Alamos, Sandia, and

33

!



lnGO IF’ 106° 10’

35°50’

35°45

,“”, ”

I I

\

71A “’”’us
.— r .; ‘ ( LA MESITA

SPR

\

3B

LEGEND

.f ““’”-”;- -“’R %f=pR 5AA -..-_ .._ . . ..-_.
A

SUNFACL WA I EN
STATION

4
h. 6,f %

# SPRING

SPR. 6 PERENNIAL STREAM
SPR. 6A

/’!!__i . ‘PR” 7

J J

INTERMITTENT STREAN

‘R‘Qkr’“K’” I

SCALE

0123 4 km
~.

Fig. 13. Surface water sampling locations in White Rock Canyon.

34



.—
:

L
!

.

>
,

.

!

..

m

=
,-d

.,..
:,

..~
,,.~

’.+’,.-j;
..7

:;:,;.

1’-”’
..

“

35

..
.



Mortandad. Samples were collected from surface water
stations or shallow observation holes completed in the
alluvium (Fig. 12, Tables E-XV through E-XVIII). Max-
imum concentrations of radioactivity in each of the four
canyons are given in Table X. Radioactivity observed in
Acid-Pueblo Canyon (Table E-XV) results from
residuals of treated and untreated radioactive liquid
waste effluents released into the canyon before 1964.
Radionuclides that were absorbed by channel sediments
are now being resuspended by runoff and municipal
sanitary effluents.

Sandia Canyon receives cooling tower blowdown
from the TA-3 power plant and some sanitary eflluent
from TA-3 facilities (Table E-XVI). The DP-Los Alamos
Canyon receives industrial eftluents that contain low
levels of radionuclides and some sanitary efiluents from
TA-21 (Table E-XVII). Tritium concentrations above
background in upper Los Alamos Canyon in shallow
well LAO- 1 are due to release of cooling water from the
research nuclear reactor at TA-2. Mortandad Canyon
receives treated industrial effluent containing
radionuclides (Table E-XVIII). Water in these canyons
contains radionuclides as the result of eflluent from the
treatment plants.

Acid-Pueblo, DP-Los Alamos, and Mortandad Can-
yons all contain surface and ground water with
measurable amounts of radioactivity that are well below
Concentration Guides for controlled areas. Surface and
ground waters of these canyons are not a source of
municipal, industrial, or agricultural supply. Surface
waters in these canyons normally infdtrate into alluvium
of stream channels within the Laboratory’s boundaries.
Only during periods of heavy precipitation or snowmek
does water from Acid-Pueblo and DP-Lm Alamos Can-
yons reach the Rio Grande. In Mortandad Canyon,
there has been no surface water runoff past the
Laboratory’s boundary since hydrologic studies in the
canyon began in 1960, 3 years before release of any in-
dustrial etlluents.

c. Water Supply. The municipal and industrial
water supply for the Laboratory and community is from
15 deep wells (in 3 well fields) and 1 gallery (un-
derground collection basin for spring discharge). The
wells are located on Pajarito Plateau imd in canyons east

of the Laboratory (Fig. 12). Water is pumped from the
main aquifer, which lies about 350 m below the surface
of the Plateau. The gallery discharges from a perched
water zone (a ground water body above an impermeable
layer that is separated from an underlying main body of
ground water by an unsaturated zone) in volcanics on
the flanks of the mountains west of the Plateau.

During 1981 production from the wells and gallery
was about 5.8 x 106 m3, with the wells furnishing about
97% of the total production and the gallery about 3?40.

Water samples were collected from the wells and gallery
and at six stations in the distribution system. The five
stations in the distribution system are located within the
Laboratory and community, while the sixth is located at
Bandelier National Monument (Fig. 12, Table E-XII).
The water supply distribution system at TA-57, the Fen-
ton Hill Geothermal Site, was also sampled.

A comparison of maximum concentrations found in
these waters with the Environmental Protection
Agency’s National Interim Primary Drinking Water
Standardszz is given in Table X. Detailed radiochemical
analyses of water from the wells, gallery, and distribution
system (including Fenton Hill) are presented in Table E-
XIX.

Radioactivity occurring in the water supply is low and
naturally occurring. One analysis from Well G-1A con-
tained a detectable amount of 238PU(0.066 ● 0.020 x

10-9 ~Ci/mt’) that is attributed to contamination of the
sample during collection or processing during analysis.
Water from the well has shown no previous detectable
plutonium. Other plutonium analyses were at or below
limits of detection. The 137CSconcentration (90 + 140

x 10-9 vCi/mt’) from Well PM-1 appears high, but is
within limits set by the Environmental Protection
Agency for distribution systems.

Samples from the water distribution system showed
that their actual gross alpha activity was lower than the
Environmental Protection Agency’s screening limit (see
Appendix A). Two wells (LA- 1B and G-3) contained
natural alpha activity greater than the screening limit.
Dilution by water from the other wells results in concen-
trations at points of use in the distribution system that
meet the Environmental Protection Agency’s criteria for
municipaJ supply. Samples taken in the distribution
system (see Table E-XIX) confirm this dilution.
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4, Radio act~~ty ti Soils and Sediments
.,

Soil samples were collected from 25 stations and sediment samples from 53 stations
in and adjacent to the Los Ahunos area. Concentrations of 137CS,23E1239Pu,gross alpha,
gross beta, and 3H from regional soil and/or sediment stations were slightly above
worldwide fallout levels. The low concentrations are due to variability of worldwide
fallout. Samples from 6 soil and 4 sediment perimeter stations and from 11 soil and 18
sediment onsite stations had concentrations of radioactivity in excess of normal or
fallout levels. Concentrations of radioactivity from these stations are less than twice the
normal or fallout levels. exceDtin areas where treated radioactive effluents are released,. .

a. Regional Soil and Sediments. Regional soils are
collected in the same general locations as regional waters
(Fig. 7). Regional sediments are also collected at the
same general locations with additional samples collected
from Otowi to Cochiti on the Rio Grande. The exact
locations are presented in Table E-XX and detailed
results are ifi Table E-XXI. see Appendix B.3 for
methods of collection, analysis, and reporting of soil and
sediment data.

Regional and perimeter soil and sediment
radiochemical data collected from 1974 through 1977
are used to distinguish background radioactivity (the
result of natural and worldwide fallout) from at-
mospheric nuclear weapons tests.23 These data are used
for comparison with 1981 soil and sediment results
(Table XI). Maximum concentrations in regional soil
samples had concentrations of ‘37CSfrom one station,
238pu from c~nestation) 239Pufrom two stations, and 3H
from two stations slightly above natural or worldwide
fallout levels. Gross alpha and beta activity from several
soil and sediment stations were slightly above natural or
worldwide fallout levels for the period 1974 to 1977. All
these concentrations were low and due to variability in
worldwide fNlout.

During 1981, six soil samples and three sediment sam-
ples were collected from outlying stations (Fig. 14).
Special analyses for plutonium were performed using 1
kg (100 times the usual mass used for analyses) to in-
crease the sensitivity of the analyses. Results from these
1981 analyses (Table E-XXII) approximate results from
the period 1974 to 1977 (Table XI).

b. Perimeter Soils and Sediments. Six perimeter soil
stations were sampled in areas within 4 km of the
Laboratory. Seventeen sediment samples were collected
from major intermittent streams that cross Pajarito
Plateau. Locations of the stations are described in Table

E-XX and are shown in Fig. 15. Detailed analyses are in
Table E-XXIII.

Soil analyses from perimeter stations indicated that
concentrations of 137CSat two stations, 90Sr at one sta-
tion, and 239Puat six stations were low but above natural
background and fallout concentrations. The 239Pucon-
centrations may be the result of airborne emissions from
the Laboratory. Similar concentrations were reported
during a study in 1970.25At a few stations, gross alpha
(six stations), gross beta (six stations), and 3H (two sta-
tions) slightly exceed background activity (Tables E-
XXH1 and XI).

Sediment analyses indicated that concentrations of
238pu9osr from thee stations?137cs from two statims~

from four stations, 239Pufrom four stations, and gross
alpha from one station were above background in Acid-
Pueblo and lower Los Alamos Canyons. Industrial ef-
fluents were released into Acid-Pueblo Canyon before
1964 and residual radionuclides remain there. Concen-
trations in lower Los Alamos Canyon (Totavi to the Rio
Grande) reflect transport by intermittent storm runoff
from Acid-Pueblo Canyon and from onsite release of in-
dustrial effluents into DP-Los Alamos Canyon. The con-
centrations decrease downgradient in the canyons (Table
E-XXIII).

c. Onsite Soil and Sediments. Onsite soil samples
were collected from 13 stations within Laboratory boun-
daries. Sediment samples were collected from 27 stations
within the boundaries (Fig. 15, Table E-XX). Analytical
results are shown in Table E-XXIV and maximum con-
centrations in Table XI.

Soil analyses indicated that concentrations of 137CS
from 4 stations. %r from 2 stations. 23BPufrom 1 sta-
tion 239Pufrom’3 stations, gross alpha from 10 stations,
gro;s beta from 11 stations, and 3H from 8 stations were
above normal or worldwide fallout levels.
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Sediment stations in Acid-Pueblo, DP-Los Alamos, alluvium and their concentrations are highest near ef-
and Mortandad Canyons contained radionuclide concen- fluent outfalls. They generalIy decrease in concentration
trations above background levels (Table E-XXIV). downgradient in the canyon as sediments and
These canyons have or are now receiving treated in- radionuclides are transported and dispersed by other in-
dustrial liquid effluents. Radionuclides in eilluents are dustrial effluents, sanitary eflluents, and periodic storm
adsorbed or attached to sediment particles in the runoff.
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5. Radioactivity in Foodstuffs
.. . .

Most fruit, vegetable, fish, and honey samples collected in the vicinhy of the
Laboratory showed no apparent influence from Laboratory operations. However,
honey from experimental hives, fruit collected onsite, and produce tlom a garden on the
perimeter of the Laboratory had slightly elevated concentrations of tritium.

,>

a. Introduction. Frui4 vegetable, fish, and honey
samples were collected during the fall of 1981 to monitor
foodstuffs for possible radioactive contamination from
Laboratory operations. Fruits and vegetables were
collected in the Los Alamos area and in the Rio Grande
vaUey above and below confluences of intermittent
streams that cross the Laboratory and flow into the Rio
Grande (see Fig. 7). Fish were collected from locations
above (Heron and El Vado reservoirs that are on the Rio
Chama, a tributary of the Rio Grande) and below
(Cochiti) confluences of these intermittent streams.

Fruit and vegetables collected in the Rio Grande
valley in the Espailola area and fish collected at the
Heron and E] Vado reservoirs would be unaffected by
Laboratory operations. These locations are upstream
from the confluences with the Rio Grande of intermittent
streams crossing the Laboratory. They are also distant
from the Laboratory so are unaffected by airborne emis-
sions. These areas were used as control locations for the
fruit, vegetable, and fish sampling program.

Fish samples were taken from bottom feeders, such as
carp and suckers, which have a greater probability than
higher tropic orders of ingesting any activity that might
be associated with sediments, as well as from higher level
feeders. Honey was collected from hives established in
1978 at several locations within the Laboratory bound-
ary near waste stream outfalls and a tritium facility.
Background samples came from other locations:
Barranca Mesa (in Los Alamos), Pajarito Acres, and
Chimayo, New Mexico.

Fruit ancl vegetable samples were analyzed for
tritiated water, 90Sr,137CS,236Pu,239Pu,and total U. Fish
sample analyses included 236Pu,239Pu,137CS,and total U.
Honey samples were analyzed for tritiated water, ‘Be,
22Na, and ‘37CS.

b. Fruits and Vegetables. Data in Tables XII, XIII,
and XIV summarize fruit and vegetable sample results
for tritium, strontium, cesium, uranium, and plutonium
according tcl different water supplies. Sample moisture
ranged from 60 to 97% of total sample weight.

Concentrations of tritium in water from fruits and
vegetables collected offsite ranged from –0.4 to 4.9
pCi/mt’. All offsite concentrations are within the range of
values measured in local ground and surface waters (Oto
5.3 pCi/mt’) and atmospheric water vapor at background
locations (-0.4 to 20 pCi/mt’). At Los Alamos tritium
concentrations measured in produce samples were
slightly higher than at background locations. However,
the relatively large standard deviations associated with
these sample results makes them statistically in-
distinguishable from background.

At White Rock, tritium concentrations in water from
fruits and vegetables collected from a private garden
were slightly but statistically higher than in control sam-
ples. However, fruit and vegetable samples collected in a
nearby garden in Pajarito Acres had tritium concentra-
tions among the lowest sampled. Concentrations of air-
borne tritium at White Rock and Pajarito Acres were ap-
proximately 25V0 of those at background locations for
1981. Also, White Rock tritium air concentrations were
50’70lower than those at Pajarito Acres and these two
communities use the same water supply. Therefore, it is
not clear why the White Rock garden samples had
statistically above-background tritium concentrations.

The doses associated with these tritium concentrations
at White Rock are quite small. Consumption of 120
kg/yr of fruits and vegetables having the average White
Rock station tntium concentration of 1.78 pCi/mt’
(which assumes that a garden supplies 25% of the 479 kg
of the fruits and vegetables consumed annually by a
teenager ;2s see Table D-I) would result in a whole body
50-year dose commitment of 0.02 mrem, which is

0.00AVO of the Radiation Protection Standard. All sam-
ples had tritium concentrations that were small fractions
of the uncontrolled area Concentration Guide for water
of 3000 pCi/mt’ (3000 X 10-6 ~Ci/mt’).

The tritium content of nectarines at TA-35 was similar
to previously reported relatively higher values at that
location.27 The TA-35 facility releases airborne tritium
(see Table E-I). Elevated tritiated water concentrations
were also measured in apples and peaches from trees
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Location

TABLE XII

TRITIATED WATER CONTENT OF FRUITS AND VEGETABLES

Tntiated Water

Water Source

Number
of

Sarr3ples

Espaiiola
Espafiola
Cochiti
Los Alamos
Pajarito Acres
White Rock
TA-35
TA-21 (Area B)
TA-21

Rio Grandea
Rio Chamaa
Rio Grandeb
Community System
Community System
Community System
Community System
Precipitation
Precipitation

5
6
9
2
5
5
1
2
1

—————————

aUpstream from Labortory stream confluence.
bDownstream from Labortory stream confluence.
Wounting uncertainty.

located near afacilityinTA-21, where airborne tritium is
also released. These few nectarines, peaches, and apples
do not represent a significant pathway to man because
they are within a Laboratory fence, represent a very
small volume of edible material, and have considerably
less tritium than the uncontrolled area Concentration
Guide for water (3000 x 10-’ pCi/mt’).

Two of 37 samples analyzed had detectable 137Cs.
Detection of 137CSis not unusual since this radionuclide
is present in surface soil due to worldwide fallout from
nuclear testing. Mean 137CSconcentrations at all loca-
tions, however, were statistically indistinguishable from
zero.

The 90Sr, 238Pu,and 239Puconcentrations varied. Like
137CS,these three radionuclides are commonly found in
soil as a result of worldwide fallout. Samples collected at
the control stations, which are not affected by
Laboratory operations, had some of the highest levels of
90Sr, 238Pu,and 239Pu. However, no statistically signifi-
cant difference existed between these pooled control
locations and other locations. This indicates these
radionuclide concentrations are due to fallout and not
Laboratory emissions.

Concentration (10-6 pCi/mt’)
Average

(+1s) Range

0.34 * 0.52
0.70 + 0.83
0.98 + 0.75

3.6 + 1.9
0.48 * 0.45
1.78 + 0.48
8.3 + 0.5’
2.8 ~ 2.3
1.5 + 0.4’

–0.5 to 0.8
–0.4 to 1.9

0.0 to 2.3
2.2 to 4.9
0.1 to 1.1
1.2 to 2.5

---

1.2 to 4.5
---

Average
Moisture

(%)

94*4
90+9
87 + 14
83*5
88*11
91+4
85*5
89+1
82k5

Average total uranium concentrations in produce
from all locations potentially affected by Laboratory
operations were statistically indistinguishable from those
at control locations, with one exception. Uranium con-
centrations in produce collected at Cochiti were slightly
but statistically higher than those from control areas.
However, these uranium concentrations were low and in
good agreement with data published in previous environ-
ment al surveillance reports.ll’”

The cause of these relatively higher uranium concen-
trations in produce is not known. Analysis of water, soil,
and most significantly, sediment samples taken at
Cochiti showed only background concentrations of
uranium, similar to those found at locations upstream
from the Laboratory. Thus, there is no basis for at-
tributing the difference in produce to transport of sedi-
ment from the Laboratory.

Doses resulting from these uranium concentrations
are quite low. Assuming that an individual obtains 25?40
of his annual intake (approximately 120 kg) of fruits and
vegetables from a garden having produce at these
uranium concentrations, the 50-year dose commitment
to the bone, the organ receiving the highest dose, is 0.15
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mrem. This dose is 0.0090/0 of the Radiation Protection
Standard for members of the public.

c. Fish. No statistically significant differences be-
tween average concentrations in tish from control areas
and from Cochiti, the area potentially affected by
Laboratory operations, were found for any radionuclides
monitored by the sampling program (see Table XV). The
radionuclide concentrations that were measured were
low and typical of worldwide fallout.

Low levels of 137CSwere detected in 5 of 39 samples
analyzed. Results were scattered, with mean values from
areas not influenced by Laboratory operations being
slightly higher than those downstream from the
Laboratory for three out of four sample types.

Two samples, both from control areas not influenced
by Laboratory operations, had detectable 238Pu. Four
samples had detectable 239Pu, Two samples, including
the highest which was found in a sucker gut sample, were
from a control area. The other two were from Cochiti.
All detectable 239Puconcentrations were less than a third
of 239Pulevels found in sediments from background loca-
tions (see Table E-XXII), Detection of plutonium in fish
is expected since plutonium is present in the environment
at low levels as a result of worldwide fallout from
weapon tests.

Mean concentrations of both 238pu and 239Pu were
generally slightly, but not statistically, higher at control
areas than at Cochiti, which is downstream from the
Laboratory. This indicates that the measured concentra-
tions of 238Puand 239Puare due to worldwide fallout.

As expected, a large proportion of samples from both
Cochiti and from control areas (31 of 39 samples, or

80?Ao)had detectable levels of uranium. Uranium is pre-
sent naturally in the environment and is detectable in
foodstuffs at trace levels similar to those found in this ‘
sampling. No statistically significant difference was
found between uranium concentrations at Cochiti and at
control locations.

d. Honey. Honey samples were analyzed for
tritiated water, ‘Be, 22Na, and 137CS.Results are shown
in Table E-XXV. Also shown are analytical results from
previous years, which included analyses for total
uranium, 238Pu, 239Pu, and 241Am.

No samples had detectable levels of ‘Be and 137Cs.
Only one sample, at TA-33, had detectable 22Na. All
samples except the sample collected at TA- 16 had
detectable levels of tritiated water, which is expected due
to the presence of tritiated water in the environment from
worldwide fallout and to the location of onsite stations
near facilities that release 3H. The sample having the
highest tritiated water concentration was collected at
TA-33, the facility that emitted the most airborne tritium
during 1981. Honey samples from the two offsite hives
were lower in tritiated water than honey from all onsite
hives except one.

The dose from consuming honey at these radionuclide
levels is a small fraction of the Radiation Protection
Standard. Eating 5 kg of honey at the highest tritiated
water concentration of 156 pCi/mt’ and with detectable
22Na would result in a dose to the whole body of 0.02
mrem, which is 0.004% of the Radiation Protection
Standard for members of the public.

6. Radioactive Airborne Emissions and Liquid Etlluents
.;

Quantities of airborne radioactive emissions released from Laboratory operations in
1981 were lower for all radionuclides, except uranium, argon, phosphorus,, beryllium,
&7d activation pr&lucts” when compared to 1980. These increases are primarily due to
programmatic activities at the Los Alamos Meson Physics Facility. Liquid effluents
fr?m two waste treatment plants contained radioactivity at levels well below the Depart-
ment of Energy’s controlled area Concentration Guides.

Radioactive airborne emissions are discharged at the
Laboratory from 86 stacks and liquid eilluents are dis-
charged from 2 industrial waste treatment plants and 1
sanitary sewage lagoon system. The airborne emissions

consist principally of filtered ventilation exhausts from
gloveboxes, other experimental facilities, some process
facilities such as the liquid waste treatment plants, ex-
hausts from the research reactor, and exhausts from the
‘.
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linear particle accelerator at the Los Alamos Meson
Physics Facility. Releases of various isotopes from the
technical areas are detailed in Table E-I. Quantities of
radioactivity released depend on research programs con-
ducted, so vary significantly from year to year (see Figs.
16-18).

Routine airborne releases of tritium (296 Ci lower, 4?40
lower) and plutonium (690 ~Ci lower, 92?40lower) were
both lower when compared to quantities released during
1980 (see Figs. 16 and 17). Americium releases (0.032
~Ci lower, 52’% lower) were also lower.

Routine airborne releases of 4*Ar (409 Ci higher, 43!40
higher), ‘Be (1.8 mCi higher, 15Yohigher), and other ac-
tivation products (llC, 13N, 150; 206 740 Ci higher,
142940higher) were higher when compared to quantities
released during 1980 (see Fig. 18). These increases are
due to increased programmatic activities and changes in
the ventilation systems at the Los Alamos Meson

5.4n

Physics Facility. The half-lives of llC, 13N, and 150
range from 2 to 20 minutes, so they decay very rapidly.
The half-life of 41Ar is 1.83 hours, so it too decays
quickly. The half-life of ‘Be is 54 days, so persists longer
in the environment.

In addition to airborne releases from facilities, some
depleted uranium (uranium consisting almost entirely of
23*U) is dispersed by experiments employing conven-
tional high explosives. In 1981, about 1087 kg of
depleted uranium were used in such experiments. Based
on known isotopic composition, this mass is estimated to
contain approximately 0.38 Ci of activity. Most debris
from these experiments is deposited on the ground in the
vicinity of the firing point. Limited experimental informa-
tion indicates that no more than about 10% of the
depleted uranium becomes airborne. Approximate dis-
persion calculations indicate that resulting airborne con-
centrations would be in the same range as attributable to
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Fig. 16. Summary of tritium releases (air and liquid).
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Fig. 17. Summary of plutonium releases (air and liquid).

natural crustal-abundance uranium in resuspended dust.
This theoretical evaluation is compatible with the con-
centrations of atmospheric uranium measured by the
routine air sampling network (see Section IV.A.2). Es-
timates of nonradioactive releases from these experi-
ments are discussed in Section IV.B.2.

Treated liquid effluents containing low levels of
radioactivity are released from the Central Liquid Waste
Treatment Plant (TA-50), a smaller plant serving the old
plutonium processing facility (TA-2 1), and a sanitary
sewage lagoon system serving the LOS Alamos Meson
Physics Facility. Detailed results of the eflluent radioac-
tivity monitoring are in Table E-XXVI and Figs. 16, 17,
and 19. Changes in total releases in 1981 compared to
1980 were as follows: plutonium (49 mCi higher, 506!40
higher), americium (18.6 mCi higher, 324% higher),
strontium (6.2 1 mCi higher, 11‘?XOhigher), uranium (1.0 1
mCi higher, 53% higher), tritium (27 541 mCi lower,
61Yo lower), and cesium (9.92 mCi lower, 7% lower).
The increases were due mostly to higher quantities of

radioactivity in process wastes from the Plutonium
Processing Facility (TA-55) and were treated at the TA-
50 CentraI Liquid Waste Treatment Plant. Design work
is underway for upgrading TA-50, which will reduce the
amount of contaminants in its etlluent.

A total of 2.486 x 107 t’ of effluent was discharged
from the TA-53 sanitary lagoon system containing 0.49
Ci of 22Na, 6.8 Ci of ‘Be, and 24 Ci of 3H. The source of
the radioactivity was activated water from beam-stop
cooling systems. Samples of water, sediments, and
transpirate from trees adjacent to the discharge from the
lagoons have been collected this year and the results of
this sampling program are discussed in Section VLG.

Releases from the larger radioactive liquid waste treat-
ment plant (TA-50) are discharged into a normally dry
stream channel in Mortandad Canyon where surface
flow has not passed beyond the Laboratory boundary
since before the plant began operation (see Fig. 2). Dis-
charges from the smaller plant (TA-21) are into DP Can-
yon, a tributary of Los Alamos Canyon where runoff
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does at times flow past the boundary and transports Facility’s sanitary lagoons sinks into alluvium within the

some residual activity adsorbed on sediments (see Fig. Laboratory boundary,
2). Eflluent from the Los Alamos Meson Physics

B. Chemical Constituents

1. Chemical Quality of Surface and Ground Waters

Chemical analyses of surface and ground waters from regional, perimeter, and onsite
noneffluent release areas varied slightly from previous years. However, these variations
in concentrations were within the normal range of seasonal fluctuations. Chemical
quality of water from the municipal supply for the Laboratory and community meets
standards set by the Environmental Protection Agency and New Mexico Environmental
Improvement Division. Analyses from onsite effluent release areas indicated that some
constituents were higher than in naturally occurring waters. However, these waters are
not a source of municipal, industrial, or agricultural supply.

a. Regional and Perimeter Surface and Ground
Waters. Regional and perimeter surface and ground
waters were sampled at the same locations as were used
for radioactivity monitoring (Table E-X). Surface waters
were sampled at 6 regional stations, 5 perimeter stations,
and 27 stations in White Rock Canyon (Figs. 7, 12, and
13). Maximum concentrations for seven parameters are
in Table XVI. Maximum concentrations are compared
to drinking water standards as a point of reference, even
though the waters are not used for municipal or in-
dustrial supply. Detailed analyses from the regional,
perimeter, and White Rock stations are presented in
Tables E-XI, E-XII, and E-XIII, respectively. (See Ap-
pendix B.3 for methods of collection, analyses, and
reporting of water data.)

The chemical quality of surface water varies at given
stations during a year because of dilution of base flow
with runoff from precipitation. There has been no signitl
cant change in water quality from previous years’
analyses.

b. Onsite Surface and Ground Waters. Water sam-
ples were collected from three surface water stations and
seven wells completed in the main aquifer (Table E-X).
Maximum concentrations for selected constituents are in
Table XVI. They are located in onsite areas that do not
receive industrial efiluents (Fig. 12). Detailed results of
analyses are given in Table E-XIV. Water quality at the
surface water stations varies slightly as base flow is
diluted with varying amounts of storm runoff. The

quality of surface and ground waters has not changed
significantly from previous years’ analyses.

Maximum concentrations of selected constituents
found in each canyon are summarized in Table XVI.
Tables E-XV through E-XVIII detail chemical quality
anal yses of surface and ground waters from 37 stations
in canyons that receive sanitary and/or industrial effluent
(Fig. 12, Table E-X). Individual analyses are shown in
Tables E-XV to E-XVIII.

Acid-Pueblo Canyon received industrial etlluents from
1943 to 1964. Currently it is receiving treated sanitary
effluents, which are now the major part of the flow. The
effluents are from a Los A1amos County operated plant.
Sandia Canyon receives cooling tower blowdown and
some treated sanitary eflluents. DP-Los Alamos and
Mortandad Canyons receive treated industrial etlluents
that contain some radionuclides and residual chemicals
used in the waste treatment processes. The high total dis-
solved solids (TDS) and chlorides result from etlluents
released into each of these canyons. The maximum con-
centration of sodium occurs in Sandia and Mortandad
Canyons; fluoride in DP-Los Alamos and Mortandad
Canyons; nitrate in Acid-Pueblo, DP-L.os Alamos, and
Mortandad Canyons; and total dissolved solids in San-
dia Canyon. All of these concentrations were above
drinking water standards. However, these onsite waters
are not a source of municipal, industrial, or agricultural
supply. Maximum concentrations occurred near effluent
outfalls. The chemical quality of the water improves
downgradient from the outfalls. There is no surface flow
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TABLE XVI

MAXIMUM CHEMICAL CONCENTRATIONS IN SURFACE AND GROUND WATERS

Number
of

Stations

mg/t

Ca Mg Na C!—— —— — F N03 TDs

Standard or Criteriaa --- --- 250 250 2.0 45 1 000

418

180

438

—-

6

5

27

Regional Stations 51 13 85 162 1.1 6

Perimeter Stations 31 7 30 14 0.7 13

White Rock Canyon 38 9 139 49—. ——
1.1 15

Maximum Concentration
Maximum Concentration as Per Cent

of Standard or Criteria

51 13 139 162
--- --- 56 53

2.0 15
100 33

438
44

---

---

Onsite Stations
Noneffluent Stations
EtTluent Release Stations

Acid-Pueblo Canyon
DP-hs Alamos Canyon
Sandia Canyon
Mortandad Canyon

10 46 13 37 130 2.8 16 304

32 5 108 65 0.9 60 406
42 8 250 206 13 186 902

132 19 381 117 1.3 17 1 930
31 8 812 78 4.2 1 610 2 632

—— ——

9
8
3
7

Maximum Concentration
Maximum Concentration as Per Cent

of Standard or Criteria

--- 132 19 812 206 13 1 610
--- —- --- 325 82 650 3 600

2 632
263

Water Supply
Supply Wels and Gallery
Distribution

Los Alarnos
Bandelier

Fenton Hill (Well)

14 28 8 162 16 3.0 4.9 390

5 25 7 74 5 1.4 3.5
1 9 2 42 17 0.4 1.3
1 52 6 14 44 0.1 1.1

—. —— —

224
114
272

Maximum Concentration --- 52 7 162 44 3.0 4.9

Maximum Concentration as Per Cent --- --- --- 65 18 150 11

of Standard or Criteria

390
39

.—. .—— —

Whe Environmental Protection Agency’s National Interim Primary Drinking Water Standards and New
Mexico’s Environmental Improvement Division’s maximum contaminant levels,



to the Rio Grande in these canyons except during
periods of heavy precipitation or spring snowmelt,

c. Water Supply. Municipal and industrial water
supplies for the Laboratory and community were sam-
pled at 13 deep wells, 1 gallery (an underground collec-
tion basin for spring discharges), 5 stations in the dis-
tribution system, and at Bandelier National Monument
(Table E-X, Fig. 12). Maximum concentrations of
chemical constituents from well, gallery, and distribution
system stations are compared to criteria in Table XVII.
Detailed analyses are in Table E-XIX. Also, shown in
Table E-XXVII is the chemical quality of water used
from a supply at Fenton Hill (TA-57). This site is located

about 30 km west of Los Alamos. Appendix A gives
federal and state standards and criteria for municipal
water supplies.

Concentrations of fluoride in water from well LA-1 B
were above standards for drinking water.zz However,
mixing with water from other wells reduces the concen-
trations at points of use to levels that are well within
standards. The fluoride in water from well LA-1 B is
naturally occurring in the aquifer. Comparison of quality
of water in the distribution systems at Los Alamos, Ban-
delier National Monument, and Fenton Hill with En-
vironmental Protection Agency standards shows that all
three systems are in compliance.

2. Nonradioactive Airborne Emissions and Liquid Eflluents

Nonradioactive airborne emissions from the beryllium fabrication shop, gasoline
storage and combustion, power plant, gases and volatile chemicals, waste explosive
burning, and dynamic testing did not result in any measurable or theoretically
calculable degradation of air quality. Particulate concentrations in the Los Alamos area
exceeded state standards on one day when the state was sampling.

A single National Pollutant Discharge Elimination System permit covers nonradioac-
tive liquid eilluents from 100 industrial discharge points and 10 sanitary treatment
facilities. This year 9 of 10 sanitary sewage treatment facilities exceeded 1 or more of
the National Pollutant Discharge Elimination System limits (excluding flow rate limita-
tions) in 1 or more months. Fewer than 7% of all samples from the industrial outfalls ex-
ceeded National Pollutant Discharge Elimination System limits.

a. Particulate Air Quality. Airborne particulate
concentrations in the Los Alamos and White Rock areas
are routinely measured by the New Mexico State En-
vironmental Improvement Division. The highest 24 h
averages and annual averages are compared to the New
Mexico Ambient Air Quality Standards for particulate
in Table XVIII. Table E-XXVIII summarizes these data
for 1981. One 24-h average of 167 ~g/m3 in White Rock
was unusually high and exceeded the state standard. The
next highest 24-h average was 96 ~g/m3. The annual
geometric means for Los Alamos and White Rock were
well within state standards. Although true 7-day and 30-
day averages cannot be calculated, there is no indication
that they would exceed state standards.

b. Airborne Emissions. Airborne emission sources
at the Laboratory that are routinely assayed include the
beryllium shop, gasoline storage and combustion, the

52

TA-3 power plant, gas and volatile chemical usage,
waste explosive burning, and dynamic testing operations.
These sources are discussed separately in the following
paragraphs.

Beryllium concentrations in stack gases from the
beryllium shop during 1981 ranged from 0.004 to 0.008
~g/m3. The state ambient air quality standard for
beryllium is 0.01 ~g/m3, as a 30-day average, which was
not exceeded. Total beryllium emissions for the year
were about 1.9 mg. This is down somewhat from 1980
and down significantly from years prior to 1980 when
total emissions were 15 to 20 mg/yr. The reason is that
the beryllium shop is not being used as much as in
previous years. The sampling pump for the beryllium
shop exhaust stack was inoperative during July and part
of August. This did not significantly affect 1981 data,
because the shop use during that period was negligible.
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TABLE XVIII

SUMMARY OF ATMOSPHERIC PARTICULATE CONCENTRATIONS
IN LOS ALAMOS AND WHITE ROCK DURING 1981

New Mexico
Ambient Air

Quality Standards Los White
for Particulate Alamos Rock

(w#m3) (vdm3) (w/m3)

Maximum 24 h average 150 96 167
Maximum 7 day average 110 --- ---

Maximum 30 day average 90 --- ---

Annual geometric mean 60 38 40

A large fleet of cars and trucks is maintained for the
Laboratory complex by the Zia Company. During fiscal
year 1981, a total of 2.2 x 106t’of gasoline were used by
this fleet to cover 9.1 x 106km. These figures are nearly
identical to those for fiscal year 1980.

Carbon monoxide, hydrocarbons, nitrogen oxides, sul-
fur oxides, and particulate are emitted during vehicle
operation. There are also gasoline evaporative losses
associated with gasoline storage and vehicle refueling. By

breaking down total gasoline usage among the size
classes of vehicles and by applying the most appropriate
Environmental Protection Agency emission factors29’30
to these data, air emissions associated with maintenance
and operation of the vehicle fleet (Table XIX) were es-
timated. The gasoline evaporative losses and carbon
monoxide, hydrocarbon, and nitrogen oxide emissions
are quite different from previous years because of the use

TABLE XIX

ESTIMATES OF AIR POLLUTANT EMISSIONS
ASSOCIATED WITH MAINTENANCE AND

OPERATION OF THE VEHICLE FLEET

Estimated
Amount

Pollutant (metric tons)

Gasoline evaporative losses 6.5
Carbon monoxide 339
Hydrocarbons 15.5
Nitrogen oxides 9.4
Sulfur oxides 1.1
Particulate, exhaust 0.7
Particulate, tires 1.2

Change
From 1980

(%)

---

---
---
---

0

0

–0. 1
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of new Environmental Protection Agency emission fac-
tors.

The TA-3 power plant is fueled with natural gas and
thus comes under state regulations for gas burning equip-
ment. These regulations specify maximum allowable
nitrogen oxide emissions but also contain a provision ex-
empting facilities that have a heat input of less than 1 X
10]2 Btu/yr/unit. Heat inputs for the TA-3 power plant
individual boilers during 1981 were 0.70 X 1012Btu, 0.67
X 10*2Btu, and 0.34 X 1012Btu. Total heat input for the
power plant was 1.71 x 1012Btu (about 10VOless than
last year), but inputs for the individual boilers were below
the 1 x 1012 Btu/yr exemption threshold.

Measured concentrations of nitrogen oxides (NO~ in
the power plant stack gas ranged from 24 to 48 ppm,
which is about 20% of the standard that would apply if
the heat input threshold was exceeded. Sulfur dioxide
(S02) analyses of the stack gas are not performed
routinely, but the sulfur content of the natural gas fed to
the boilers is so low that it precludes any significant SOZ
emissions. Table XX shows estimated total power plant
emissions for 1981, based on Environmental Protection
Agency emission factors29 for natural gas burning
facilities.

The Laboratory complex uses large quantities of
various volatile chemicals and gases, some of which are
released into the atmosphere by evaporation or exhaust.
Using data from stock records, a table of patterns of
chemical usage over past years has been compiled (Table
E-XXIX).

During 1981 a total of 16 907 kg of high-explosive
wastes was disposed by open burning at the Laboratory.

TABLE XX

ESTIMATES OF STACK GAS EMISSIONS
FROM THE TA-3 POWER PLANT

Estimated Amount
Pollutant (metric tons)

Sulfur oxides 0.45
Hydrocarbons 0.74
Carbon monoxide 12.7
Particulate 7.5
Nitrogen oxides 234

Estimates of emissions (Table XXI) were made by using
data from experimental work carried out by Mason &
Hangar-Silas Mason Co., Inc.” Open burning of high-
explosive wastes is permitted by New Mexico Air
Quality Control regulations.

Dynamic experiments employing conventional ex-
plosives are routinely conducted in certain test areas at
the Laboratory and may contain quantities of potentially
toxic metals, including beryllium, lead, and uranium.
Some limited field experiments, based on aircraft sampl-
ing of debris clouds, provided information on the propor-
tion of such materials aerosolized. This information was
employed to prepare estimates of airborne concentra-
tions at the Laboratory boundary based on the amounts
of explosives used during 1981. The results are presented
in Table E-XXX along with comparisons to applicable
air quality regulations. The average concentrations of
uranium, beryllium, and lead are all less than 0.004% of
applicable standards.

c. Ulquid Effluents. Nonradioactive liquid waste
discharges are authorized by National Pollutant Dis-
charge Elimination System (NPDES) permit number
NM 0028355 issued by the Environmental Protection
Agency effective October 16, 1978. The permit
authorizes discharges from 100 industrial outfalls in 10
industrial categories and 10 domestic waste outfalls.
Tables E-XXXI and E-XXXII summarize the eflluent
quality of the domestic and industrial waste outfalls,
respectively.

The current NPDES permit was scheduled to expire
on June 30, 1981, but was extended by the Environmen-
tal Protection Agency. A new NPDES application re-
quired under the Environmental Protection Agency’s
Consolidated Permit Regulation was submitted in April

TABLE XXI

ESTIMATED EMISSIONS FROM

BURNING OF EXPLOSIVE WASTES

Estimated Amount
Pollutant (kg)

Carbon monoxide 132

Particulate 304
Nitrogen oxides 510

I

I
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1981. On August 14, 1981, the Environmental Protec-
tion Agency issued for the Laboratory a public notice,
fact sheet, and proposed NPDES permit. The final
NPDES permit was scheduled for issuance in September
1981, but has been delayed pending resolution of certain
issues regarding state certification by New Mexico. Until
the new permit is issued, the Laboratory will continue to
operate under the original permit. The major changes in
the proposed new permit are elimination of flow as an ef-
fluent limit at all domestic waste outfalls and elimination
of fecal coliform as an etlluent limit at one domestic
waste outfall.

In 1981 corrective action was undertaken at two
domestic waste treatment plants. At one location, a
chlorination chamber was installed and at a second loca-
tion construction was started on intermittent sand falters.
The filters are scheduled for completion in 1982.

For industrial discharges in 1981, as in past years, the
main emphasis regarding corrective action has been

elimination of discharges. Since the NPDES permit was
issued in 1978, a total of 19 outfalls have been
eliminated. During 1981 a solids removal system and pH
adjustment station were installed at the Laboratory’s
steam plant. At another facility, a manifold system
reduced six outfalls to two.

This year one of the domestic waste treatment plants
met all limits and one lagoon exceeded only flow limits.
Fewer than 7?40of the samples from the industrial out-
falls exceeded permit limits during 1981.

The two radioactive waste treatment plants have the
largest number of limits with which to comply, and those
plants exceeded one or more limits in fewer than 1?40 of
the samples taken. Details of the efiluent quality from
these two plants are given in Table E-XXVI for non-
radioactive (including several not regulated by the
NPDES permit) and radioactive constituents.

C. Meteorology

Weather during 1981 for Los Alamos was unusually warm and precipitation was
near normal. It was the second consecutive very warm year and the warmest since
1956. Normal rainfall returned in March, ending the severe drought that began in June
1980. It was marked by many high temperature records and unusuaUy warm tem-
peratures in January, February, April, June, November, and December.

1. Summary of 1981 Weather

Los Alamos experienced a very warm 1981 but had
near normal precipitation, breaking the long drought ex-
tending from 1980. The 1981 weather is summarized in
Fig. 20, Table E-XXXIII, and Table E-XXXIV. Again,
the past year continued the trend of extreme weather that
began in the latter half of the 1970s. The past year
became the fourth warmest year on record, slightly ex-
ceeding the very warm 1980. A total of 35 days or
almost 10% of the days in the year tied or exceeded daily
maximum temperature records. Most importantly, the
severe drought that began in June 1980 ended in “March
1981. Total precipitation for 1981 was near normal.

The year started out very warm and dry with January
and February 1981 and December 1980 comprising the
warmest winter on record with an average temperature
of 1.4‘C (36.3 ‘F). Previously, the warmest winters were
1979 to 1980 and 1953 to 1954. It was also the driest

winter on record with only 11.9 mm (0.47 in.) of
precipitation. Only 24.1 cm (9.5 in.) of snow fell during
the 3-month period, accumulating the fourth lowest
amount of snow for any winter on record. Eight days in
January and February tied or set maximum temperature
records.

A strong high pressure ridge anchored over the
western United States finally yielded to intense storms in
March, allowing heavy precipitation to fall. A total of
69.3 mm (2.73 in.) of precipitation fell during the month
with 747 mm (29.4 in.) of snow. A locally heavy
snowstorm produced 38.1 cm (15.0 in.) of snow on the
eleventh. Until March of 1981, only 144.6 mm (5.69 in.)
of precipitation had fallen during the previous 9 months,
representing about less than a third of the normal
amount for that period.

Another high pressure ridge developed over the Rocky
Mountains in April causing warm and dry conditions for
much of the month. Daily maximum temperature

56



“F “cTEMPERATURE STATISTICS (LAST 12 MONTHs)

100

70

40

?0

-20 I

-ls
i

o ●

●
o I

●
● ●

-30 I

JAN FEE MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

‘~~~
150

125
1

4

I

100

3 75

250

1 25

0 0

IN MM PREC I P I TAT 10N STATISTICS

ON LATEST
RECORD MONTH

c MAXIMUM “

IIAVERAGE
RANGE

c MINIMUM “

MEAN LATEST
ON MONTH

RECORD TOTAL

Fig. 20. Summary of 1981 weather in Los Alamos (Data from Occupational Health Laboratory,
. OHL, at TA-59).

records were set in the final 6 days of the month. The
month became the third warmest April on record. An in-
tense storm produced wind gusts as strong as 35.5 mlsec
(78 mph) on April 3.

The ridge weakened in May but reintensified during
June causing high daytime temperatures. The average
maximum temperature for June was the second highest
on record, next to that of June 1980. Ten days in June
set record daily maximum temperatures, including a tem-
perature of 35.O”C (95 0F) on June 22, equaling the all-
time maximum temperature for any day set on July 11,
1935. There were 8 days with temperatures of at least
32.2° C (90” F), the most in a month on record except for
9 in June 1980 and 11 in July 1980. The normal for June
is less than 1 day.

Several more high temperature records were set in
July and August, although these months had near-
normal temperatures. Both temperature and rainfall
remained near normal through October. However,
another strong ridge formed over the Rocky Mountain
states in November, causing warm weather over New
Mexico and Los Alamos for the remainder of the year.

Nine maximum daily temperature records were set in the
last 2 months of the year. December 1981 was the driest
December on record with only 0.25 mm (0.01 in.) of
precipitation. The month also tied for the least amount of
snow for December with 0.5 cm (0.2 in.).

2. Wmd Roses for 1981

The 1981 wind speed and direction measured at the
Occupational Health Laboratory (OHL, TA-59) are
plotted in wind roses (see Fig. 21). A wind rose is a circle
from the center of which emanate lines representing the
direction from which the wind blows. The length of each
line is proportional to the frequency of the wind speed in-
terval from that particular direction. Each direction is
one of the 16 major compass points (N, NNE, etc.) and
is centered on a 22.50 sector of the circle. The frequency
of the calm winds, defined as those having wind speed of
less than 1 m/see and no direction, is given in the circle’s
center.

The OHL wind data were measured at a height of 23
m with over 99°Adata recovery for 1981. The wind roses
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in Fig. 21 include an annual summary for 1981 and sum-
maries for daytime and nighttime hours. Daylight hours
were defined as the hours when measured solar insola-
tion was less than 0.01 langleys/min. Los Alamos is a
generally light wind site with an annual average wind
speed of 3.0 m/see. Only 12V0of wind speeds in 1981
were greater than 5 m/see, while almost 50’?/0were less
than 2.5 m/see.

The distribution of wind direction reflects (1) the loca-
tion of Los Alamos on the southern side of the
midlatitude westerlies, and (2) the northwest-southeast
slope of the Jemez Mountains and Pajarito Plateau.
Predominance of winds from NW to SW is produced by
“westerlies,” which are otlen located as far as New Mex-
ico. The slope of the terrain produces a distinct daily pat-
tern under weak atmospheric pressure gradients. At
night, drainage winds (less than 2.5 m/see) flow down
from the Jemez Mountains out of the NW and WNW.
During the day, light upslope winds come up out of the
SE to SSE.

30

25 1

3. Rainfall Summary for 1981

Near-normal amounts of precipitation returned to the
Los Alamos area in 1981 after the very dry previous
year. Figure 22 shows 1981 quarterly and annual
precipitation for four sites. See Figs. 2 and 4 for loca-
tions of the sites. The four sites—TA- 16 (S-Site), TA-59
(Occupational Health Laboratory), TA-54 (Area G), and
White Rock—have elevations of 2338,2249,2039, and
1944 m, respectively. Note that precipitation increases
with higher elevation. TA- 16, the highest site, received
the most precipitation and White Rock, the lowest,
received the least. About half of the precipitation fell dur-
ing the period July-September at aU sites.

A brief, very heavy rainfall of 44.5 mm (1.75 in.) oc-
curred on July 27 at TA- 16. The line of thundershowers
only produced about 16.5 mm (0.65 in.) of rain at each
of the other three sites. The rainfall at TA- 16 equaled the
35-year rain for a 15-minute period with a total of 25.4
mm (1.00 in.). Table XXII shows rainfall amounts dur-
ing this rainstorm and !.he expected return periods for
several elapsed times.

JAN–MAR APR–JUN JUL–SEP OCT–DEC

ANNUAL TOTAL

(cm) (in)
111111111111111111S-SITE (TA- 16) 5425 21.36

D I OHL (TA-59) 45.03 17.73

11111[111 AREA-G (TA-54) 31.75 12.50

ml= WHITE ROCK 26.62 10.48

Fig. 22. Summa~ of 1981 precipitation at four sites at the Laboratory.
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TABLE XXII

RAINFALL INTENSITIES AND EXPECTED

RETURN PERIODS FOR THE JULY 27, 1981
RAINSTORM AT TA-16

Cumulative Amount

Elapsed of Precipitation Returna
‘Hme (mm) (ii.) (years)-

15 min 25.4 1.00 35 “
30 min 31.8 1.25 25
60 min 40.1 1.58 25

2h 43.4 1.71 15
3h 44.5 1.75 10
6h 44.5 1.75 5

24 h 44.5 1.75 <2

aRetum periods based on memorandum dated August

11, 1981, from Leonard Lane (LS-6) to Brent Bowen
(H-8). A return period is the number of years that would
normally pass before a rainfall of equal intensity would
likely occur.
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V. ENVIRONMENTAL PROTECTION
PROGRAMS AT LOS ALAMOS

A. Laboratory Environmental Review Committee

The Laboratory has a Laboratory Environmental
Review Committee to provide management of the
Laboratory with a critical overview of environmental
concerns. The Laboratory Environmental Review Com-
mittee membership consists of representatives from the
Associate Directors for Technical Support and Legal Af-
fairs Oftices, and the Engineering, Budget, and Health
Divisions. The Laboratory Environmental Review Com-
mittee has responsibility to review environmental docu-
ments prepared for the Department of Energy by the
Laboratory. Additionally, the Laboratory Environmental
Review Committm identifies and reviews items of en-
vironmental interest that are generated by Laboratory
activities or that affect Laboratory programs and
property.

An Environmental Evaluations Coordinator, based in
the Environmental Surveillance Group, assists the
Laboratory Environmental Review Committee by (a)
coordinating with user groups, Health Division and
Engineering Division on environmental documentation
and (b) providing input to construction or programmatic
project design at the earliest stage for appropriate en-
vironmental decision making.

Projects that may require an environmental assess-
ment or environmental impact statement are screened by
the Environmental Evaluations Coordinator to determine
the necessary preliminary environmental documentation.
When needed, various resource people are identified by
the Environmental Evaluations Coordinator to assist in
preparation of the draft environmental document.

The Environmental Evaluations Coordinator also
coordinates input on environmental matters for other of-
ficial documents and the Quality Assurance program
(see next section). The Environmental Evaluations
Coordinator and Environmental Surveillance Group’s
representative to the Quality Assurance program work
with those responsible for construction and/or program-
matic activities to assure that proper environmental con-
siderations are made during project design and that they
are implemented in the Quality Assurance program.

B. Quality Assurance

The Laboratory has a Quality Assurance program32
for engineering, construction, modification, and main-
tenance of Department of Energy facilities and installa-
tions. The purpose of the program is not only to
minimize chance of deficiencies in construction, but also
to improve cost effectiveness of facilities’ design, con-
struction, and operation, and to protect the environment.
The Quality Assurance program is implemented from in-
ception of design through completion of construction by
a project team approach. The project team consists of in-
dividuals from the Department of Energy’s program divi-
sion, Department of Energy’s Albuquerque Operations
and Los Alamos Area OffIces, Laboratory operating
group(s), Laboratory Engineering Division, design con-
tractor, inspection organization, and construction con-
tractor.

Under the project team approach, each organization
having responsibility for some facet of the project is
likewise responsible for its respective aspects of the
overall Quality Assurance program. For example, it is
the inspection organization’s responsibility to provide
assurance that the structures, systems, and components
have been constructed or fabricated in accordance with
the approved drawings and specifications.

Laboratory representatives are responsible for coor-
dinating reviews and comments from all groups with a
vested interest in the project. In particular, the Environ-
mental Surveillance Group reviews proposed new con-
struction, maintenance activities, and modtilcations to
existing facilities to minimize any environmental
degradation. Consideration is given to the present condi-
tion of the site (soils, geology, ground water, surface
water, air quality, archeology, flora, fauna, drainage
features, etc.), environmental consequences of the
proposed project (airborne emissions, liquid eftluents, in-
dustrial waste, solid waste, noise levels, traflic patterns,
etc.), and environmental impact assessment (air, water,
land, visual, noise, odor, biota, etc.).

C. Archeological and Historical Protection

Protection of archeological sites at the Laboratory
(mandated by several Congressional Acts and Executive



Order 11593) is also part of the Environmental Evalua-
tions Coordinator and Quality Assurance programs. A
proposed location for a new facility is surveyed for
archeological and historical features. If a feature is
found, then an attempt is made to adjust siting to
presene it. If alternative siting is not feasible, then the
feature is documented and excavated to gain knowledge
about it and recover artifacts. The decision as to which
course to follow (excavation or moving the facility) is
based on the value of the archeological or historical
feature, availability of alternative locations for the new
facility, and the programmatic impact if the new facility
was not relocated.

The Laboratory has a contract with the Museum of
New Mexico to provide archeological surveys and make
evaluations of archeologic or historic features. When a
decision has been made to excavate a site, the State
Historic Preservation Officer is notified and with his con-
currence a request for a determination of eligibility is
made with the National Register of Historic Places. If a
site is determined to be ineligible, excavation proceeds.
Otherwise, the Advisory Council on Historic Preserva-
tion is contacted to request approval of excavation
procedures prior to salvage operations.

The Laboratory is currently drafting a Cultural
Resources Management Plan to streamline the above
process. The State Historic Preservation Ofllcer and
Laboratory have agreed that a blanket determination for
all archeological and historic sites within Laboratory
boundaries should be made. Necessary excavations
could then be made under this blanket determination

with concurrence of the Advisory Council on Historic
Preservation.

A survey of more than 450 archeological sites at the
Laboratory was made between March 1973 and July
1975. This survey of the pre-Columbian Indian ruins is
summarized in a Laboratory report. 33The survey is used
during construction planning to avoid damage to such
sites or to provide the lead time necessary to conduct re-
quired salvage archeology (contacting the State Historic
Preservation Officer, National Register of Historic
Places, and Advisory Council on Historic Preservation
as previously outlined). Several unique sites were recom-
mended for registration as national historic sites and for-
mal nomination procedures are underway. This will en-
sure their preservation for future generations by es-
tablishing formal responsibility for their protection. Nine
new sites, both pre-Columbian and historic, were located
this year and added to the inventory of sites.

Two public tours of archeological sites within the
Laboratory’s boundary were conducted in 1981. These
tours allow the public to see archeological sites that are
normally inaccessible to them due to security restrictions
for the surrounding Laboratory land. This year the tours
included Tshirege, the largest pre-Columbian community
on Pajarito Plateau, and Nakemuu, an excellently pre-
served pre-Columbian village. Nakemuu has a unique
configuration of a plaza village and several stone shrines.
These tours were extremely popular, with more than 500
Laboratory employees and visitors participating in each
of the 1981 tours.

62



VI. RELATED ENVIRONMENTAL STUDIES

The Environmental Sciences Group (LS-6) at the
Laboratory conducts research and experimental studies
under auspices of the Department of Energy. Some of
the research programs conducted by LS-6 complement
routine monitoring and research (see Appendix G for list
of publications) conducted by the Environmental Sur-
veillance Group (H-8) by providing a better un-
derstanding of the ecosystem surrounding the
Laboratory in relation to its operations. Following are
highlights of several of these research programs.

A. Preliminary Assessment of Geologic Materials to
Minimize Biological Intrusion of Low-Level Waste
Trench Covers and Plans for the Future [T. E.
Hakonson, G. C. White (LS-6); E. S. Gladney, M.
Muller (H-8)]

1. Introduction

Low activity wastes and wastes suspected of being
contaminated are generally buried in shallow trenches
(1.5 to 45 m wide, 2 to 11 m deep, 6 to 300 m long) that
are covered with less than 1.0 to 2.5 m of material when
the trenches are full.34 Most waste burial facilities at-
tempt to revegetate the trench covers to minimize soil
loss and to increase the aesthetic appearance of the site.
Although it has been recognized 3S’36that biological intru-
sion of low-level waste trenches can lead to transport of
radionuclides from a burial site, little has been done to
quantify the magnitude of the problem and to develop
measures, when needed, to prevent the intrusion.

The stability of low-level waste trench covers is a func-
tion of physical, chemical, biological, and climatological
factors that interact in both obvious and subtle ways.
The importance of biological factors in altering the in-
tegrity of trench covers is otlen overlooked, despite
evidence that plants and animals can influence trench
cover stability and mobilize radionuclides buried in the
trench.’s”e Biological interactions with trench covers can
be direct, as in the case of radionuclide uptake by plant
roots, They can also be indirect, such as when tunnel
systems created by burrowing animals increase the rates
and depths of rain water penetration into the trench
cover profile.

2. Methods and Materials

A series of experiments was initiated at Los Alamos in
the Experimental Engineered Test Facility to determine
the effectiveness of several natural geologic materials as
barriers that inhibit plant intrusion into low-level waste
cover profiles. Initial experiments employed 288
lysimeters consisting of 25-cm-diameter plastic pipe
ranging from 105 to 210 cm in length. Cover profiles
were constructed in the lysimeters to evaluate the effect
of four different variables on plant root penetration with
depth (Table XXIII). The profiles consist of a simulated
waste (CSC1) at the bottom of the profile. The waste
layer was covered by a barrier layer consisting of four
different types of natural geologic materials (cobble,
cobble-gravel, bentonite clay, and crushed tuff) at three
different depths. Top soil was applied at two different
depths as an overburden to complete the profile. Three
species of fast-growing, deep-rooted plants (alfalfa,
barley, yellow sweet clover) were seeded into the
Iysimeters to produce the biological stress for evaluating
the barrier systems. Success or failure of the barriers was
evaluated by analyzing plant tissue for stable cesium us-
ing neutron activation analysis.

TABLE XXIII

EXPERIMENTAL DESIGN OF
PLANT ROOT INTRUSION STUDY

Variable Number Remarks

Plant species 3 Barley, clover, alfalfa
Top soil depth 2 30 cm, 60 cm
Barrier type 4 Crushed tuff

Bentonite clay
Cobble
Cobble-gravel

Barrier depth 3 Clay: 15 cm, 30 cm, 45 cm
Others: 30 cm, 60 cm, 90 cm

Replications 4
Total 288
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3. Preliminary Results

Initial results from sampling vegetation for cesium
tracers indicate that 126 of the 288 cover profdes had
been completely penetrated by plant roots in a 102-day
period. Analyses of these data show that about 50?40of
the penetration through the barrier materials were caused
by barley, whereas clover and alfalfa were each
associated with about 25% of the penetrations. These in-
itial differences in the rate of root penetration between
plant species indicate the need to carefully consider
rooting characteristics of species used b stabilize low-
Ievel waste covers. Consideration should also be given to
rooting characteristics of successional species that even-
tually replace the species initially used to reclaim low-
Ievel waste sites.

All of the profdes containing a sandy backfill material
(crushed tu~ had been penetrated by plant roots after
102 days, regardless of barrier or soil depth. About 30940
of the cobble barrier systems and about 22% of the clay
and cobble-gravel systems had been penetrated after 102
days. Increasing soil and barrier depth substantially
reduced barrier penetrations. Minimum barrier and soil
depth combinations were associated with the highest rate
of root penetrations through the clay, cobble, and gravel.
The most effective depth combination at this stage of the
study appears to be 60 cm of soil and 90 cm of barrier.

While bentonite clay and cobble-gravel performed
equally well in preventing plant root intrusion, plant
roots greatly altered the integrity of the clay barrier
system. During the course of the study it was noted, by
visual observation through clear plastic lysimeters, that
the integrity of the clay layer changed through time. A
gradual, but continual, shrinkage of the clay layer oc-
curred as a result of depletion of moisture from the clay
by invading plant roots. This observation, if confirmed
by further data, has significant implications on the use of
bentonite clay as a moisture, gas, and/or biological
barrier.

4. Summary

Small-scale, short-term biological intrusion studies at
the Los Alamos Experimental Engineered Test Facility
show that typical sandy backfill material is readily
penetrated by invading plant roots and animals. Ben-

tonite clay, cobble, and cobble-gravel combinations
reduce the rate of root and animal intrusion through ex-
perimental waste cover profiles compared to sandy

backffl. Intermediate scale studies with proposed barrier
materials will provide further technical support for
selecting effective biological intrusion barriers. Current
data suggest that cobble-gravel combinations offer the
most resistance to biological intrusion when all factors
are considered.

B. Disturbance of a Low-Level Waste Burial Site Cover
by Pocket Gophers [T. E. Hakonson, J. L. Martinez,
and G. C. White (LS-6)]

1. Introduction

A study has been done at Los Alamos to characterize
the amount of disturbance of a low-level waste cover
resulting from the burrowing activities of pocket gophers
(7’homomys hottae). Data are presented on the amount
of soil excavated from the cover profile, amount of tun-
nel system created by these soil activities, and particle
size distribution and radionuclide content of cast soil.

2. Methods and Materials

A 0.95-ha study area was established on a low-level
waste burial site that was decommissioned in 1977. The
plot was positioned over trenches that were covered with
1 m of crushed tuff (the material excavated from the
trenches) and about 0.25 m of topsoil. A mixture of
native grasses and forbs (sweet clover and alfalfa) was
seeded into the topsoil in 1977.

A sampling grid with 7.5- by 7.5-m cells was es-
tablished over the covered trenches in August 1979. All
soil excavated by pocket gophers within each grid cell
was collected and weighed at 2- to 11-week intervals
over a 1-year period. Subsamples of the soil were
screened to determine the amount of soil in the less than
2-mm diameter size class versus gravel and rock (greater
than 2 mm diameter). The soil fraction (less than 2 mm
diameter) was also analyzed for gamma emitting
radionuclides.

3. Results and Discussion

Total vegetation cover of the plot was estimated as
about 23‘h with sand dropseed (Sporobolus c~ptan-
drus), sweet clover (Melilotus oflcinalis), alfalfa
(Medicago sativa) and fescue (Festuca spp.) contributing
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the most to the cover estimate. Of the 25 species re-
corded on the plot, most were not present in the original
seed mixture applied to the cover in 1977 due to natural
invasion of the plot with forb species. Grasses, forbs, and
shrubs comprised 24, 72, and 4V0of the species present.
About 40?40of the forb species were from the sunflower
family (Cotnpositae).

In a 40 l-day period, 1998 separate mounds were
created by pocket gophers on the 0.95-ha study area for
an average of about 5 mounds day-l ha–l. Total mass of
the soil in these mounds was 11 255-kg oven dry weight,
for an average excavation rate of about 30 kg day-l
ha-l. Mound building activity was greatest in late sum-
mer and fall when a total of about 60 kg ha–l of soil was
brought to the surface of the waste burial pit each day.

Composition of mound soils was almost exclusively
the crushed tuff directly overlying the waste. An average
of about 33 VOof the mound soil was tuff particles in the
gravel and rock size range (greater than 2 mm diameter),
while the remaining 67% was soil particles (less than 2
mm in diameter). Rock-sized particles were often up to 6
cm in diameter, indicating the ability of the gophers to
move relatively large chunks of backfill material. The
ratio of gravel and rock to soil in the mound samples was
significantly different (p less than 0.05) from the
corresponding ratio in the tuff backfill material. The per-
centage of particles greater than 2 mm in the mound soil
was 33?40,whereas the corresponding percentage in the
tuff backfill was 48?40.

Digging activity of pocket gophers on the study plot
turned over less than 0.1 Yoof the waste cover during the
1-yr observation pried. However, the 11255 kg of
material brought to the soil surface represents a volume
of about 8.3 m3; presumably about 8.3 m3 of void space
was created within the cover profile. Based on an
average tunnel cross-sectional area of 30 cmz, as
measured in the field, 8.3 m3 of void space was created
within the cover represents about 2800 m of pocket
gopher tunnel system.

Based on the total number and dimension of individual
mounds, the soil in the mounds covered about 1?40of the
ground surface to a depth of 12.5 cm on the study plot.
Soil mounding by the gophers was observed in 76?loof
the grid cells in the plot.

Gamma emitting radionuclides, at levels exceeding
worldwide fallout, were not detected in any of the mound
soil samples. The lack of waste radionuclides in the
mound samples would suggest that gophers have not
penetrated into the waste trench in the 4 yr subsequent to
closure of the site.

4. Summary

Pocket gophers modify the soil matrix in many ways.
Perturbations to the soil profde that may be detrimental
to low-level waste containment systems include excava-
tion of soil from within the cover profde to the ground
surface,37’38increasing water infdtration rates into the
soil protile, 39-41displacing chemicals vertically within the

profile, altering rates of soil erosion,3a and penetrating
into waste burial tenches and mobilizing radionuclides.’z
The results of this study indicate that the amount of soil
brought to the surface of low-level waste site is small
relative to the volume of cover material. However, the
void space created by their burrowing activity represents
a substantial network of tunnel system within the waste
cover profile.

The effects plants and animals have in altering the soil
profile must be Considered in developing reclamation
procedures that have long-term effectiveness. Burrowing
animals not only directly alter the soil profde through
digging activities but also change the physical and
chemical processes within the profile that can mobilize
buried contaminants.

C. Mapping Pocket Gopher Burrow Systems with Ex-
panding Polyurethane Foam [M. Felthauser and D.
McInroy (LS-6)]

1. Introduction

In a Los Alamos study of barrier materials that inhibit
burrowing by pocket gophers (Thomomys spp.) into
waste material, it was necessary to map tunnel systems
as a function of depth and soil profile type. A method of
mapping burrow systems was needed that would be
economical (in money and labor), portable, useful in a
variety of soil types, and give accurate, permanent
records of burrow configurations. A method for injecting
an expanding polyurethane foam to map burrow systems
in situ was chosen.

2. Injection Apparatus

A device used to map burrow systems was developed
for injecting insulating foam into closed building spaces.
The foam is initially in two components: an isocyanate
and a resin. Freon added to the components causes the
foam to expand when mixed and exposed to air.
Pressurized nitrogen is used to force the two components
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into a gun assembly where mixing takes place. The
resulting foam is shot out in a stream that, depending on
the nitrogen pressure, can travel several meters in air.

3. Field Testing

The foam injection apparatus was tested under a
variety of natural and experimental conditions involving
several soil profde types. Fifteen pocket gopher tunnel
systems occurring under natural condkions were injected
with foam to determine applicability of the technique to
dfierent soil types. Those types were: a sandy alluvial
soil, a sandy-loam disturbed by heavy equipment, an un-
disturbed sandy-loam, and a gravel.

The apparatus was also tested under experimental
conditions in four different soil profiles that were created
in four metal culverts (1.8-m diam, 2. l-m ht). One pocket
gopher was placed in each culvert; the gophers were
maintained for 4 months and then were removed. The
burrow system that had been constructed by each
gopher was injected with foam.

The injection procedure that provided the best results
consisted of attaching a 2.5-cm diam plastic hose about
45-cm long to the gun nozzle. The hose was then inserted
into an exposed tunnel entrance; the area around the en-
try point of the hose into the tunnel was tamped with soil
to prevent backflow of the foam. Foaming of the tunnel
system was continued until backflow or foam eruptions
at remote tunnel entrances prevented further flow. When
tunnel systems branched near the entrance point, each
branch was injected separately to facilitate the foam’s
travel into both branches.

Afier the foam was injected, it expanded into an exact
cast of the tunnel system and hardened in about 15
minutes. The foam was then excavated manually with a
shovel and trowel. Four to eight hours were required to
injec~ excavate, and reassemble each tunnel system. Oc-
casionally, a tunnel cast could be removed intact
although breakage of a cast occurred frequently. Broken
casts were easily reassembled on the ground surface (us-
ing wire rods for support) to provide a three-dimensional
model of the tunnel system.

Maximum length of a single branch of a burrow map-
ped by the foaming technique was 15 m. Maximum
volume of an injected burrow system was 0.15 m3; max-
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imum depth of a burrow, as measured by the foam cast,
was 1.5 m.

Factors that limited the amount of tunnel system that
was mapped by a single injection included: (1) a plugged
tunnel resulting from a cave-in or from the digging by a
gopher and (2) increased viscosity of the foam as the ex-
panding and hardening process began. Both of these
problems were eliminated by reinfecting the continuation
of the tunnel beyond the plug or point where flow of the
foam had ceased. It was discovered that reinfecting a
continuing tunnel system should be done as soon as
possible after the first injection to reduce the chance of
further tunnel plugs created by the gopher or cave-ins.

Performance of the foaming apparatus in creating tun-
nel casts in sand alluvial soil, disturbed sandy-loam, and
undisturbed sandy-loam was excellent as judged by the
ease of tunnel cast excavation and reassembly. The
technique did not perform well in the gravel soil type,
because the relatively large amount of pour space be-
tween gravel particles often filled with foam, Thus, exact
dimensions of the pocket gopher burrows were obscured.

Burrow systems created by pocket gophers confined
to the metal culverts were completely mapped in three
dimensions by the foam. All features of the burrows were
apparent from the cast, including food storage and nest
chambers.

4. Summary

The polyurethane foam injection technique provided a
relatively easy, accurate method of mapping pocket
gopher burrow systems. Features of the burrows that
were readily identified or measured included the length,
depth, and volume of the tunnel system as well as food
storage and nesting chambers.

Labor required to map a burrow system in detail was
minimal over conventional excavation methods that em-
ploy archeological procedures. The foam injection
method was particularly appropriate for cohesive soil
types with limited pore space. The method did not work
well in loosely structured gravel or cobble soil profiles.
Although this technique was tested only on tunnel
systems, it could be adapted to map tunnel systems from
a wide array of burrowing organisms.
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D. Development of a Simplified Model to Predict
Runoff, Sediment Yield, and Contaminant Transport
in Mortandad Canyon [L. J. Lane, T. E, Hakonson,
and G. C. White (LS-6)]

1. Introduction

Contaminants associated with large volume wastes
may be transported from waste disposal sites with
eroding soils. Soil erosion and subsequent sediment
transport are of particular concern in the semiarid
western United States where much of the annual
precipitation occurs during intense summer thun-

derstorms. Runoff from such storms can result in ac-
celerated 10SSof soil and associated contaminants from a
disposal site. Once the contaminants enter a stream
channel system, the stream bed sediments are often the
major repository of radioactive and stable elements
released to the environment. Subsequent storms produce
runoff which can result in offsite transport of the sedi-
ment and contaminants in the channel system.

Differential erosion, transportation, and deposition
result in sediment particle sorting. As these processes are
selective, as a function of particle characteristics, the
result is that transported sediment is usually enriched in
the finer particles. Because of physiochemical processes,
again as a function of particle characteristics, contami-
nants can be more strongly associated with the smaller
sediment particles. The combined processes of particle
sorting during erosion, transportation, and deposition
and the differential association of contaminants by sedi-
ment particle size produce complex relations between
runoff, sediment transport, and associated contaminant
transport. Because knowledge of contaminant transport
is important in designing monitoring systems, in es-
timating contaminant inventories, and in contaminant-
risk assessments, there is a need to determine the in-
fluence of particle sorting on contaminant transport
rates.

2. Model Development

Models or procedures used to predict particle
transport should be conceptually and operationally sim-
ple. The procedures should not be oversimplified, but
they should require a minimum amount of calibration
data, they should be able to make predictions without ex-
tensive parameter optimization, and the information they
provide should be useful in decision making.

Toward this end, a procedure was developed to predict
runoff from upland areas using precipitation, soils, and
vegetation data. The runoff is then routed through
stream channel systems to compute sediment transport
by particle size classes. The runoff and sediment particle
transport data are then used to compute contaminant
transport rates and amounts. The hydrologic model was
developed using data from 65 experimental watersheds
operated by the US Department of Agriculture. Data
from these 81 experimental watersheds in 12 areas of the
US represent several hundred runoff events. Sediment
data from eight US Department of Agriculture and US
Geological Survey watersheds were used to develop the
sediment transport equations.43 Based on analysis of
these data, the hydrologic model and sediment transport
equations were deemed sufficiently tested and accurate
to use in predicting particle-contaminant transport at
Los Alamos.

A method was developed to predict sediment transport
by particle size classes in alluvial streams with non-
cohesive sediments. Based on a knowledge of contamin-
ant concentrations in the bed sediments, procedures
were developed to predict the transport rate of contami-
nants traveling in association with sediment particles.
Runoff, sediment, and contaminant rates were integrated
over a given period of runoff (the runoff hydrography) to
estimate water, sediment, and contaminant yields.
Results of this routing procedure were compared with
empirical methods, such as loading functions and enrich-
ment ratios, that are commonly used to predict contami-
nant yields. The routing method includes the influence of
particle sorting and thus represents an improvement over
the loading function-enrichment ratio approach.

3. Applications of the Model

An example application of this method is for
plutonium transport in an etlluent-receiving canyon at
Los Alamos. Plutonium concentrations in bed sediments
of an alluvial stream channel were found to vary by an
order of magnitude as a function of particle size.” Errors
in computed plutonium transport rates as a result of
ignoring sediment particle sorting ranged from less than
10% for large runoff events to near 100% for very small
runoff events. For flood events smaller than the average
annual flood, plutonium yields predicted by ignoring par-
ticle sorting differed by over a factor of two from yields
computed using the routing procedure. Moreover, the
routing procedure accurately predicted measured
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plutonium transport rates during a flood event. This il-

lustrated the importance of particle sorting on plutonium
transport in Mortandad Canyon at Los Alamos.

A second example application involved developing fre-
quency distributions for runoff, sediment yield, and con-
taminant yield. Procedures were developed to predict the
distance a contaminant will travel as a function of storm
size and to determine the probability distribution for
travel distances. This application for contaminant
transport in ephemeral streams illustrated the importance
of accurately predicting transport and deposition of sedi-
ments by particle size classes.

E. An Update on Biotelemetry Studies of Elk [G. C.
White and D. K. Thiel (LS-6)]

The movements of Rocky Mountain elk (Cervus
elaphus nelsoni) in the eastern Jemez Mountains of
northcentral New Mexico have been studied from 1978
to 1981. Seventy elk have been trapped, marked, and
released; 60 of these animals were radio collared. The
results of the study through 1980 are published in
“BiOtelemetry Studies on Elk” (LOS Alamos National

Labortory report, LA-8529 -NERP, 198 1). A movie
based on the study, “Elk Biotelemetry at the Los Alamos
Environmental Research Park:’ was also produced.

As of October 1981, 24-collared animals were being
monitored. The others have been hunter-killed, been
poached, had radio-failures, or disappeared because of
unknown causes. Two significant occurrences during
1981 were an outbreak of the disease Elaeophora
schneiderf and, due to a timber sale on the eastern slopes
of Cerro Grande and Pajarito Mountain, a shift in migra-
tion routes (see Fig. 23).

F. Sulph.lex Environmental Studies [R. W. Ferenbaugh,
K. A. Knight, M. K. Wallwork (H-8); L. Hersman
(LS-6)]

1. Introduction

As part of a Laboratory investigation into the
feasibility of using Sulphlex pavement, a copolymer of
sulfur and organic compounds, as an asphalt substitute
at Los Alamos, an investigation of the environmental in-
teractions of Sulphlex was undertaken. This investigation
consisted of two sets of experiments, One set dealt with

microbial degradation of Sulphlex, and the other with
growth of plants in Sulphlex-amended soil,

2. Microbial Degradation Study

Because of the sulfur constituent of Sulphlex, the ques-
tion arose as to whether sulfur-metabolizing
microorganisms in the environment would cause
premature degradation and weakening of the Sulphlex
pavement.

To investigate this possibility, a series of experiments
was undertaken in which sterile culture media containing
either sulfur or Sulphlex as a sulfur source were in-
oculated with a sulfur-oxidizing bacterium (Thiobacillus
spp.). Growth of the bacterium was measured by
monitoring the pH drop of the cultures. The pH drops
because the bacterium produce sulfuric acid as they
metabolize sulfur. The sulfur-containing medium served
as the control for the experiment, which was designed to
determine if the Thiobacillus bacterium could, indeed,
use the Sulphlex as a sulfur source.

Initial results of the experiments indicated that the pH
of the Sulphlex medium did not drop as fast as that of the
sulfur medium, indicating that the Sulphlex was not as
available a sulfur source. However, subsequent investiga-
tion showed that the Sulphlex medium had a higher buf-
fering capacity. When the data were normalized to
eliminate confounding effects of the difference in buffer-
ing capacity, the bacterium was found to use both the
sulfur and Sulphlex media equally as etllciently as a sul-
fur source. Such microbial activity and concomitant acid
production could result in premature weakening of this
paving.

3. Plant Growth Study

Plants were grown in Sulphlex-amended soil to deter-
mine if Sulphlex would have either a detrimental or
beneficial (because sulfur is a nutrient) effect on plants.
Both unamended soil and asphalt-amended soil were
used as controls. Bush bean and barley were used as ex-
perimental subjects.

The first experiment used soils amended at both the 1
and 5?40 levels by mass. Plant growth at the 5% level of
both Sulphlex and asphalt was so poor that only the 1?/o

level was used in subsequent experiments. Growth
responses were mixed. In most trials, plants grew
decidedly poorer in Sulphlex-amended soil. In two trials,
however, there were no apparent differences. Plants
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grown in asphalt-amended soil gave variable results.
Seed production by plants grown in Sulphlex-amended
soil was definitely poorer. Chlorophyll content also was
affected. Results are summarized in Table E-XXXV.

G. Transport of Radionuclides from the LAMPF
Lagoons [R. W. Ferenbaugh, W. D. Purtymun, and
G. H. Brooks, Jr. (H-8)]

Cooling system leaks at the Los Alamos Meson
Physics Facility (LAMPF) discharge water with activa-
tion product radionuclides into lagoons below the
facility. Samples of water, sediments, and transpirate
from trees adjacent to the etlluent stream from the
lagoons have been collected approximately every 2
months since etlluent began flowing in the spring of
1979. The purpose of this sampling program is to ascer-
tain the extent to which radionuclides are dispersed from
the lagoons. Figure 24 shows locations of the sampling
sites relative to the lagoons and Los Alamos Canyon.
Between Sites 2 and 3, the discharge stream drops from
the plateau, on which the lagoons are located, into a side
canyon that eventually enters Los Alamos Canyon be-
tween Sites 6 and 7. Surface water is found in the side
canyon below Site 4 only during heavy runoff events.

A summary of the sampling results from 1979, 1980,
and 1981 is shown in Table E-XXXVI. These data show
that radionuclide concentrations decrease with progres-
sion down the canyon and fall off past sampling Site 4.
Transpirates from piiion and juniper trees located im-
mediately adjacent to the stream show elevated tritium

concentrations (as HTO) above Site 4. Tritium in
transpirates collected below Site 4 also are lower.

Given the uncertainty of the analytical results, as high
as 100?40in some cases, the data in Table E-XXXVI are
ditlicult to interpret. The ‘Be and 22Na data seem to in-
dicate that the concentrations of these radionuclides are
increasing below the lagoons, but this trend is not ap-
parent in the tritium data. There also is an indication that
the radionuclides are beginning to move down the can-
yon, past the point where the effluent sinks into the
alluvium. This probably is a result of movement during
heavy runoff events.

Gamma ray spectroscopy of water samples from the
lagoons have identified a variety of radionuclides in the
water. A list of those isotopes whose presence is certain
is given in Table XXIV. Other isotopes may be present.
Analyses of copepods and salamanders from the lagoons
and insects, lizards, snakes, and small rodents from the
surrounding mesa tops show that radionuclides are being
dispersed from the lagoons and the effluent stream. Birds
that use the lagoons and adjacent area for food and
water undoubtedly also pick up some radioactivity. The
degree of biological dispersal is being investigated in a
study that will continue during 1981.

H. Environmental Surveillance of Radioactive Waste
Disposal Areas [D. L. Mayfield (H-8)]

In 1980, an environmental surveillance plan45 tailored
to specific radioactive waste disposal sites was developed
to supplement the Laboratory’s general environmental
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TABLE XXIV

RADIONUCLIDES IN LAMPF
SEWAGE SYSTEM

Isotope

7Be
22Na
46sC
48v
Slcr
52Mn
54Mn

5We
56c0
57C0
58c0
60c0
65zn
75c&e
83Rb
85sr
88y
105Ag
1lom&
lzdsb
134c~

Half Life

53.4 d
2.60 y

83.9 d
16.1 d
27.7 d

5.7 d
312 d

45.1 d
77.3 d

270 d
70.8 d

5.3 y
244 d
120 d
86.2 d
64.7 d

107 d
41.0 d

250 d
60.2 d

2.06 y

surveillance effort. The plan, which is for both active and
retired disposal areas, specitles a brief annual survey for
most disposal areas and a comprehensive survey for
each disposal area every fifth year. The annual surveys
are designed to monitor changes on the surface of each
disposal area. Ftith year comprehensive surveys will dis-
close more subtle trends, both on and below the surface.

The survey plan also provides guidance in designing
sampling grids and transects, using field instruments for
radioactivity measurements, taking soil and biota sam-
ples, and applying Laboratory analytical techniques to
soil and biota specimens. Several areas were surveyed
during the annual survey in 1980; however, special
studies during 1981 prevented their completion.

New sampling techniques were conceived especially
for this program in 1981. One technique uses a circular

saw fitted with a masonry blade to cut cylinders of tuff
from trench walls. Another technique, still conceptual,
would fill test holes with native materials that could be
withdrawn as a sampling medium. This concept would
minimize potential physical transport of buried waste
materials across test holes, reduce the number of test
holes required, and reduce percolation of surface water
into the test well array. The major benefit of this concept
is that nearly uniform transport properties across a test
well improves the quality of collected data and makes the
data easier to interpret.

I. Honeybees as Biological Monitors [R. W. Feren-

baugh, M. K. Wallwork-Barber, and E. S. Gladney
(H-8)]

Several studies4c-4ahave demonstrated that honeybees
can be used as indicators of environmental pollution. Use
of honeybees for biological monitoring is presently being
investigated by the US Environmental Protection
Agency. This investigation is based on the premise that
honeybees pick up contaminants present in the environ-
ment and may concentrate them in their bodies and/or
honey.

At the Los Alamos National Laboratory, use of
honeybees as environmental biomonitors for
radionuclides was investigated49 in the early 1970s. This
work showed that honeybees could be used for this pur-
pose, particularly for detection of tritium in the environ-
ment. More recently, a network of beehives has been es
tablished near waste disposal sites and waste stream out-
falls throughout the Laboratory reservation. Bee and
honey samples are collected each fall from these hives
and from control hives at various locations away from
the Laboratory. These samples are analyzed for both
radioactive and nonradioactive constituents. Table E-
XXV shows analytical results that have been obtained to
date. As further data are accumulated, they will provide
monitoring information and possibly information on
movement of pollutants in the environment and food
chains.

Two large mesh cages have been constructed in which
small bee colonies can be maintained with artificial food
sources. By spiking the food sources with tracers, infor-
mation on the uptake of elements and their movement
within the hive can be obtained.
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J. Evaluation of Transuranic Waste Management
Methods [L. J. Walker and W. R. Hansen (H-8)]

An in-depth evaluation of several possible strategies
for long-term management of transuranic (TRU) wastes
has been completed and published as “Alternative Trans-
uranic Waste Management Strategies at Los Alamos
National Laboratory,” issued September 1981 (LA-
8982-MS). This study was part of the Laboratory’s
ongoing waste management program and involved iden-
tification of various strategies for long-term management
of TRU wastes currently buried and stored at Los
Alamos. Fourteen alternatives were selected for
thorough analysis. These alternatives included main-
tenance of current practices, engineering improvements
at the current waste areas, and exhumation of buried
TRU wastes.

The TRU wastes at Los Alamos are in six disposal
areas. The total estimated volume of wastes, backfill
materials, and projected accumulations to the year 1990
total about 330000 m3. Estimated long-term environ-
mental impacts after the first few hundred years were
found to be dependent upon potential uses of the land
and to be highly dependent upon man-caused changes in
surface erosion rates. Estimated dollar cost of the
various alternatives were found to be generally propor-
tional to the amount of handling and processing.

K. Fenton Hill Site (TA-57) Surface and Ground Water
Quality [W. D. Purtymun and R. W. Ferenbaugh
(H-8)]

Los Alamos National Laboratory is currently
evaluating the feasibility of extracting thermal energy
from hot dry rock geothermal reservoirs at this Fenton
Hill Site (TA-57). The concept involves drilling two deep
holes, connecting these holes by hydraulic fracturing,
and bringing thermal energy to the surface by circulating
water through the system.

The chemical quality of surface and ground waters in
the vicinity of TA-57, about 30-km west of LmsAlamos
(Fig. 25), has been determined for use in geohydrologic
and environmental studies. Results of past studies and
detailed data have been reported elsewhere.so Table E-
XXVII summarizes the chemical quality of water for
nine surface water stations, four water supply locations,
two springs along the Jemez Fault, one spring discharg-
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ing from recent volcanics, and three hot springs. Water
quality has varied slightly, mainly due to normal
seasonal fluctuations.

Ponds at the site contain water used in drilling opera-
tions and water used in the experimental loop in the dry
hot rocks about 3000 m below land surface. The water in
the ponds is highly mineralized (5874 + 602 mg/t’ of
TDS). Certain elements present in the ponds are of in-
terest because of monitoring requirements specified in
the National Pollutant Discharge Elimination System
permit. These are arsenic, boron, cadmium, fluoride, and
lithium.

Discharges from the ponds into the canyon began
about 1974. Samples of vegetation and soil from the can-
yon bottom and bank of the channel have been collected
semiannually since 1978. These samples are analyzed for
the live elements previously mentioned. Sample locations
are about 100, 200, 400, and 1000 m down canyon. An
additional sample is collected at the lower end of the can-
yon, far beyond the section of the canyon reached by the
holding pond discharges. These sample collections are
designed to indicate if there is any accumulation of the
elements of interest with time and with progression down
the canyon.

Results obtained to date are shown in Table E-
XXXVH. Although these data are scanty, there is some
indication that there might be elevated concentrations of
certain elements in vegetation in the stream channel in
the upper part of the canyon. This is consistent with the
preliminary conclusion, using chloride as a tracer, that
the discharge from the holding ponds sinks into the can-
yon alluvium before it reaches 400 m down the canyon.

During the summer of 1981, problems were encoun-
tered with the holding ponds, particularly the upper pond
at the Fenton Hill Site. Because of drilIing mud, surfac-
tants, other additives, and sulfur-containing cuttings add-
ed to the ponds, anaerobic microbial action in the sedi-
ments produced significant quantities of hydrogen sul-
fide. The odor in the vicinity of the ponds was quite of-
fensive.

Measurements taken with a portable sampling instru-
ment in July indicated air concentrations ranging from O
to 1.15 ppm. The state standard for hydrogen sulfide is
0.01 ppm, and the odor threshold is about 0.003 ppm.
However, even though high levels of hydrogen sulfide
were measured around the ponds, the state standard
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technically was not violated since hydrogen su~lde con- ment followed by flocculation and sedimentation was un-
centrations in excess of 0.01 ppm did not exist at the site dertaken. The relatively uncontaminated supernatant li-
boundary. quid resulting from the process was discharged down the

After unsuccessful attempts to treat the ponds by canyon, and the precipitated material was buried.
aeration and with biocides, an elaborate chemical treat-
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Fig. 25. Water sampling locations in vicinity of Fenton Hill Geothermal Site (TA-57).

73



REFERENCES

1. W. D. Purtymun, J. R. Buchholz, and T. E. Hakon-
son, “Chemical Quality of Effluents and Their In-
fluence on Water Quality in a Shallow Aquifer:’ J.
of Environmental Quality 6, No. 1 (Jan-Mar 1977).

2. W. D. Purtymun and S. Johansen, “General
Geohydrology of the Pajarito Plateau,” N.M. Geol.
Sot. Guidebook, 25th Field Conference, Ghost
Ranch, New Mexico (1974).

3. US Department of Energy, “Final Environmental
Impact Statement: Los Alamos Scientific
Laboratory Site, Los Alamos, New Mexico;’
DO E/EIS-00 18, Washington, DC (December
1979).

4. US Department of Energy Order 5480.1, Chapter
XI, “Requirements for Radiation Protection” (April
1981).

5. US Department of Energy Order 5484.1, Chapter
III, “Effluent and Environmental Monitoring
Program Requirements” (February 1981).

6. W. D. Purtymun, “Plutonium in Stream Channel
Alluvium in the Los Alamos Area, New Mexico;
Los Alamos Scientific Laboratory report LA-4561
(1971).

7. T. E. Hakonson and K. V. Bostick, “Cesium-137
and Plutonium in Liquid Waste Discharge Areas at
Los Alamos;” F. R. Micra, Jr. and R. J. Peters, ‘The
Distribution of Plutonium and Cesium of Alluvial
Soils in the Los Alamos Environs;” both in
Radioecology and Energy Resources (Dowden,
Hutchinson, & Ross, Inc., Stroudsburg,
Pennsylvania, 1976).

8. W. D. Purtymun, “Storm Runoff and Transport of
Radionuclides in DP Canyon, Los Alamos County,
New Mexico;’ Los Alamos Scientific Laboratory
report LA-5744 (1974).

9. T. E. Hakonson, J. W. Nyhan, and W. D. Pur-
tymun, “Accumulation and Transport of Soil
Plutonium in Liquid Waste Discharge Areas at Las

Alamos,” Proc. Transuranium Nuclides in the En-
vironment, International Atomic Energy Agency,
IAEA-SM- 199/99 (Vienna, Austria, 1976).

10. Environmental Surveillance Group, “Radiological
Survey of the Site of a Former Radioactive Liquid
Waste Treatment Plant (TA-45) and the Eflluent
Receiving Areas of Acid, Pueblo, and Los Alamos
Canyons, Los Alamos, New Mexico, Final Report,”
Los Alamos National Laboratory report LA-8890 -
ENV/Department of Energy report DOE/EV-
0005/30 (May 198 1).

11. Environmental Surveillance Group, “Environmental
Surveillance at Los Alamos During 1977,” Los
Alamos Scientific Laboratory report LA-7263-MS
(April 1978).

12. H. C. Paxton, “Safety and Analysis of the Los
Alamos Critical Experiments Facility,” Los Alamos
Scientific Laboratory report LA-6206, Vol. II (Oc-
tober 1975).

13. National Council on Radiation Protection and
Measurements, “Natural Background Radiation in
the United States,” NCRP report No. 45 (November
1975).

14. US Environmental Protection Agency,
“Radiological Quality of the Environment in the Un-
ited States, 1977/’ EPA-520/ 1-77-009 (September
1977).

15. National Council on Radiation Protection and
Measurements, “Review of the Current State of
Radiation Protection Philosophy,” NCRP report
Nb. 43, pp. 2-3 (1975).

16. International Commission on Radiological Protec-
tion, “Recommendations of the International Com-
mission on Radiological Protection” (adopted
January 17, 1977), Annals of the ICRP 1, (3), 1977,
Pergamon Press, Elmsford, New York.

17. Cancer Research and Treatment Center, University
of New Mexico Epidemiology Section, Albuquerque,
NM.

74



1
I

I

I
I
I

I

I
I

I
I

I
I

I
1
I

I
I

18.

19.

20.

21.

22.

23.

24.

25.

26.

US Environmental Protection Agency, “National
Emission Standards for Identifying, Assessing and
Regulating Airborne Substances Posing a Risk of
Cancer:’ Federal Register 44 (197), Oct. 10, 1979,
p. 58643.

D. B. Yeates, A. S. Gildin, and D. W, Moeller,
“Natural Radiation in the Urban Environments;
Nuclear Safety 13 (4), July-Aug., 1972, p. 2754.

A. W. Klement, Jr., C. R. Miller, R. P. Minx, and B.
Shleien, “Estimates of Ionizing Radiation Doses in
the United States 1960-2000,” USEPA report
ORP/CSD 72-1, August 1972.

W. V. Abeele, “Emanation of Tritiated Water from
Disposal Sites at Los Alamos, New Mexico,” Los
Alamos National Laboratory report LA-9 148-MS
(1982).

US Environmental Protection Agency, “National In-
terim Primary Dringking Water Regulations;’ EPA-
570/9-76-0033, US Government Printing Oftice,
Washington, DC (1976).

W. D. Purtymun, R. J. Peters, and A. K. Stoker,
“Radioactivity in Soil and Sediments in and Adja-
cent to the Los Alamos Area, 1974-1977,” Los
Alamos Scientific Laboratory report LA-8234-MS
(1980).

Environmental Surveillance Group, “Environmental
Surveillance at LOS Alamos During 1980:’ Los
Alamos National Laboratory report LA-8810-ENV
(April 198 1).

W. R. Kennedy and W. D. Purtymun, “Plutonium
and Strontium in Soil Near Technical Area 21, Las
Alamos Scientific Laboratory, New Mexico,” Los
Alamos Scientific Laboratory report LA-4563
(1971).

“Calculation of Annual Doses to Man from Routine
Releases of Reactor Effluents for the Purpose of
Evaluating Compliance with 10 CFR
pend~ I:’ US Nuclear Regulatory
Regulatory Guide 1.109 (1977).

Part 50, Ap-
Commission

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Environmental Surveillance Group, “Environmental
Surveillance at Los Alamos During 1979,” Los
Alamos Scientific Laboratory report LA-8200-ENV
(Aprii 1980).

Environmental Surveillance Group, “Environmental
Surveillance at Los Alamos During 1978,” LOS
Alamos Scientific Laboratory report LA-7800-ENV
(April 1979).

US Environmental Protection Agency, “Compila-
tion of Air Pollutant Emission Factors;’ AP-42,
Supplement 107, Third Edition, Research Triangle
Park, North Carolina (1977).

US Environmental Protection Agency, “Mobile
Source Emission Factors/’ EPA-400/9 -78-O05,
Washington, DC (1978).

Mason and Hanger-Silas Mason Co., Inc.,
“Disposal of Waste or Excess High Explosives;’
Quarterly Progress Reports from January 1971
through March 1976.

Los Alamos National Laboratory Engineering
Department of Quality Assurance, “LASL Quality
Assurance Manual for Engineering and Construc-
tion:’ Los Alamos Scientific Laboratory report LA-
5220-M (May 1974).

C. R. Steen, “Pajarito Plateau Archaeological Sur-
vey and Excavations,” Los Alamos ScientYlc
Laboratory report LASL-77-4 (May 1977).

J. O. Duguid, “Assessment of DOE Low-Level
Radioactive Solid Waste Disposal Storage Ac-
tivities:’ BMI- 1984 (November 1977).

R. J. Lutton, G. L. Regan, and L. W. Jones, “Design
and Construction of Covers for Solid Waste
Landfills,” EPA-600/2-79-165 (August 1979).

“Unresolved Technical Issues in Land Burial of
Low-Level Radioactive Waste;’ ORNL/NFW-
79/62 (October 1979).

75



37. L. Ellison, “The Pocket Gopher in Relation to Soil
Erosion in Mountain Ranges;’ Ecology 27, 101-114
(1946).

38. V. B. Richens, “Notes on the Digging Activity of a
Northern Pocket Gopher:’ J. Mammal. 47,531-533
(1966).

39. B. D. Abaturov, “Importance of the Digging Ac-
tivity of the Male (Talpa europaea) on Soil Cover
and Vegetation in Broadlead—Fir Forest,”
Pedobiologia 8, 239-264 (in Russian, 1968).

40. W. E. Grant, N. R. French, and L. J. Folse, Jr., “Ef-
fects of Pocket Gopher Mounds on Plant Production
in Shortgrass Prairie Ecosystem s,” The
Southwestern Naturalist 25 (2), 215-224 (1980).

41. R. M. Hansen and M. J. Morris, “Movements of
Rocks by Northern Pocket Gophers,” J. Mammal.
49, 391-399 (1968).

42. T. P. O’Farrell and R. O. Gilbert, “Transport of
Radioactive Materials by Jackrabbits on the Han-
ford Reservation,” Health Physics 29,9-15 (1975).

43. L. J. Lane, G. C. White, and T. E. Hakonson,
“Simulation of Sediment Transport in Alluvial
Channels and Special Applications,” manuscript in
press as a joint publication of the Los Alamos
National Laboratory and the USDA-ARS
Southwest Watershed Research Center (198 1).

44. J. W. Nyhan, F. R. Micra, Jr., and R. J. Peters,
“Distribution of Plutonium in Soil Particle Size

Fractions of Liquid-Effluent Receiving Areas at Los
Alamos,” J. of Environmental Quality 5 (l), 50-56
(1976).

45. W. R. Hansen, D. L. Mayfield, and L. J. Walker,
“Interim Environmental Surveillance Plan for LASL
Radioactive Waste Areas,” Los Alamos Scientific
Laboratory report LA-UR-80-3 110 (1980).

46. M.D. Gilbert and D. J. Llsk, “Honey as an Environ-
mental Indicator of Radionuclide Contamination,”
Bulletin of Environmental Contamination and Tox-
icology 19, 32-34 (1978).

47. S. S. C. Tong, R. A, Morse, C. A. Bathe, and D. J.
Lisk, “Elemental Analysis of Honey as an Indicator
of Pollution,” Archives of Environmental Health 30,
329-332 (1975).

48. T. E. Hakonson and K. V.Bostick, “The Availability
of Environmental Radioactivity to Honeybee
Colonies at Los Alamos,” J. of Environmental
Quality 5, 307-310 (1976).

49. T. E. Hakonson, J. W. Nyhan, L. J. Johnson, and K.
V, Bostick, “Ecological Investigation of Radioactive
Materials in Waste Discharge Areas at Los Alamos
for the Period July 1, 1972 through March 31,
1973:’ Los Alamos Scientific Laboratory report
LA-5282-MS (1973).

50. W. D. Purtymun, R. W. Ferenbaugh, and W. H.
Adams, “Water Quality in the Vicinity of Fenton
Hill Site, 1980:’ Los AIamos National Laboratory
report LA-9007-PR (1981).

76



ACKNOWLEDGMENTS

This report was compiled by the staff of the Environ-
mental Surveillance Group (H-8) of the Laboratory’s

I Health Division. Principal contributors included N. M.

I Becker, B. Bowen, T. Buhl, J. Dewart, R. W. Feren-
baugh, E. S. Gladney, T. C. Gunderson, W. R. Hansen,

I

D. L. Maytield, C. Olinger, W. D. Purtymun, K. H. Rea,
A. K. Stoker, C. R. Steen, A. D. Talley, L. J. Walker, M.
K. Wallwork-Barber, and W. J. Wenzel.

I

Technical support was provided by S. Bianchin, G. H.
Brooks, Jr., I. Chen, F. R. Craven, K. Knight, M. N.

I Maes, R. Romero, J. G. Salazar, and D. M. Van Etten.
Analytical chemistry was done by C. E. Burns, W. M.
Eberhardt, D. Knab, M. Muller, D. Noveroske, R. J.
Peters, D. R. Perrin, R. Robinson, and W. H. Schweit-
zer.

Special acknowledgment is given to R. Romero for his
work in preparing most of the graphics in this report and

to F. Montoya for his skilled work in the machine and
woodworking shops in support of H-8 projects.

K. Derouin typed the draft of this report and did the
final typesetting and assembly in a most professional and
eflicient manner.

Thanks to the Laboratory’s Environmental Studies
Group (LS-6) for descriptions of their environmental
research.

J. Buchholz and M. L. McCorkle of the Laboratory’s
Waste Management Group (H-7) and J. Graf of the
Laboratory’s Health Physics Group (H- 1) provided en-
vironmental data on effluents.

M. McKay of the Laboratory’s Statistics Group (S-1)
provided valuable assistance in helping to statistically
analyze the atmospheric radioactivity and foodstuffs
data.

I
1

I
I
[
I

I
I
I

I

77



APPENDIX A

STANDARDS FOR ENVIRONMENTAL CONTAMINANTS

\ The concentrations of radioactive and chemical con-
taminants inairand water samples collected throughout
the environment are compared with pertinent standards
contained in regulations of several federal and state agen-
cies in order to verify the Laboratory’s compliance with
these standards. Laboratory operations pertaining to the
environment are conducted in accordance with directives
and procedures contained in DOE Order 5480.1 (En-
vironmental Protection, Safety, and Health Protection
Program for DOE Operations), Chapter I (Environmen-
tal Protection, Stiety, and Health Protection Standards)
and Chapter XI (Requirements for Radiation Protec-
tion); and DOE Order 5484.1 (Environmental Protec-
tion, Safety, and Health Protection Information
Reporting Requirements), Chapter III (Efiluent and En-
vironmental Monitoring Program Requirements).

In the case of radioactive materials in the environ-
ment, guides contained in Chapter XI are used as a basis
for evaluation. However, the DOE standard for uranium
in water (1500 and 60 mg/t for controlled and uncon-
trolled areas, respectively) does not consider chemical
toxicity. Therefore, for the purposes of this report, the
more restrictive standardsA1 of the International Com-
mission on Radiological Protection (ICRP) for uranium
in water (60 mg/t for an occupational 40-h week) are
used as a point of comparison. For atmospheric
uranium, the DOE and ICRP standards are in agree-
ment. The standards are listed in Table A-I as Radioac-
tivity Concentration Guides (CGS). A CG is the concen-
tration of radioactivity in air breathed continuously or
water constituting all that ingested during a year that is
determined to result in whole body or organ doses equal
to the Radiation Protection Standards (RPSS, listed in
Table A-II) for internal and external exposures. Ob-
viously, there are uncertainties in relating CGS to RPSS.
Uncontrolled area CGS correspond to RPSS for the
general public, whereas controlled area CGS correspond
to RPSS for workers. Thus, common practice and stated

DOE policy in Chapter XI are that operations shall be
“conducted in a manner to assure that radiation ex-
posure to individuals and population groups is limited to
the lowest levels reasonably achievable.”

Because some radioisotopes remain in the body and
cause exposure long after intake has occurred, the RPSS
require consideration of dose commitment caused by in-
halation, ingestion, or absorption of such isotopes. For
purposes of this report, 50-yr dose commitments were
calculated where appropriate using dose factors from
reference A-2.

For chemical pollutants in water supply, the controll-
ing standards are those promulgated by either the En-
vironmental Protection Agency (EPA) or the New Mex-
ico Environmental Improvement Division (NMEID, see
Table A-III). EPA’s maximum contaminant level (MCL)
is the maximum permissible level of a contaminant in
water which is delivered to the free flowing outlet of the
ultimate user of a public water system.A2

Radioactivity in public water supply is governed by
EPA regulations contained in40CFR141. These regula-
tions provide that combined 22cRaand 22nRashall not ex-
ceed 5 x 10-9 ~Ci/mt’ (5 pCi/f) and gross alpha activity
(including 22cRa,but excluding radon and uranium) shall
not exceed 15 x 10-9 ~Ci/mt (15 pCi/t). A screening
level of 5 x 10-9 ~Ci/mt (5 pCi/t) is established as part
of the monitoring requirements to determine whether
specific radium analyses must be performed. Plutonium
concentrations are compared to the EPA gross alpha
MCL of 15 x 10-9 ~Ci/mt (15 pCi/t)A3

For man-made beta and photon emitting
radionuclides, the EPA drinking water regulations
specify that a concentration be limited to a level that
would result in a dose of 4 mrem/yr calculated according
to a specified procedure. The EPA calculated value for
tritium (3H) is 20 x 10-6 ~Ci/mt’ and for cesium (137CS)
is 200 X 10-9 ~Ci/mt$3
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DOE RADIOACTIVITY CONCENTRATION GUIDES (CGS)

Concentration Guides for Uncontrolled Areasa~b Concentration Guides for Controlled Areasa~b

CG for Air CG for Water

Nuclide (~Ci/mt) (~Ci/mt’)

3H 2 x 10–7 3 x 10-3
7Be —- 2 x 10–3
11c,13N,150 3 x 10–8 ---
41Ar 4 x 10–8 ---
89sr 3 x 10–10 3 x 10–6
90Srd 3 )( 10–11 3 )( 10-7
1311d 1 x 10–10 3 x 10–7
137(3 5 x 10–10 2 x 10-5
238pu 7 x 10–14 5 )( 10–6
239pud 6 x 10–14 5 x 10–6
24lAm 2 x 10–13 4 x 10–6

(pg/m3)c

U, naturalc 6 X 106 6 )( IO–7

1.8 X 10–6C

CG for Air

Nuclide (~Ci/m4)

3H 5 x 10–6
‘Be ---
11c,13N,150 1 x 10–6
41& 2 x 10–6
89sr 3 x 10–8
90& 1 x 10–9
1311d 4 )( 10–9
137CS 1 )( 10–8
238pu 2)( 10–12
239pud 2 x 10–12
24lAm 6 X 10–12

(pf#m3F

U, naturalc 1.8 X 108

CG for Water

(~Ci/mt’)

1 )( 10–1
5 x 10–2

---

---

3 x 10-4

1 x 10–5
3 x 10–5
4 x 10-4

1 x 10–4
1 x 10–4
1 x 10-4

2 x 10–5
6 X 10–5 e

‘This table contains the most restrictive CGS for nuclides of major interest at the Laboratory (DOE Or-
der 5480.1, Chapter XI).
bCGs apply to radionuclide concentrations in excess of that occurring naturally or due to fallout.
COnecurie of natural uranium is equivalent to 3000 kg of natural uranium. Hence, uranium masses may
be converted to the DOE “uranium special curie” by using the factor 3.3 x 10-’3 ~Ci/pg.
‘The CGS of 239Puand 90Srare the most appropriate to use for gross alpha and gross beta CGS, respec-
tively.
‘For purposes of this report, concentrations of total uranium in water are compared to the ICRP recom-
mended values that consider chemical toxicity.
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TABLE A-II

DOE RADIATION PROTECTION STANDARDS FOR
EXTERNAL AND INTERNAL EXPOSURES

Individuals and Population Groups in Uncontrolled Areas

Annual Dose Equivalent or Dose Commitment’ (rem)

Based on Dose to Individuals
at Points of Based on an Average Dose to a Suitable

Type of Exposure Maximum Probable Exposure Sample of the Exposed Population

Whole body, gonads, or bone marrow 0.5 0.17
Other organs 1.5 0.5

Individuals in Controlled Areas

Dose Equivalent
[Dose or Dose

Type of Exposure Exposure Period Commitmenta (rem)]

Whole body, head and trunk, gonads, lens of Year 5C
the eys,b red bone marrow, active blood Calendar Quarter 3
forming organs.

Unlimited areas of the skin (except hands Year 15
and forearms). Other organs, tissues, and Calendar Quarter 5
organ systems (except bone).

Bone Year 30
Calendar Quarter 10

Forearmsd Year 30
Calendar Year 10

Handsd and feet Year 75
Calendar Quarter 25

—— —___

‘To meet the above dose commitment standards, operations must be conducted in such a manner that it
would be unlikely that an individual would assimilate in a critical organ, by inhalation, ingestion, or ab-
sorption, a quantity of a radionuclide or mixture of radionuclides that would commit the individual to an
organ dose that exceeds the limits specified in the above table.
bA beta exposure below a maximum energy of 700 keV will not penetrate the lens of the eye; therefore,
the applicable limit for these energies would be that for the skin (15 rem/year).
CInspecial cases with the approval of the Director, Division of Operational and Environmental Safety, a
worker may exceed 5 remfyear provided his m her average exposure per year since age 18 wiUnot exceed
5 rem/year. This does not apply to emergency situations.
‘All reasonable effort shall be made to keep exposure of forearms and hands to the general limit for the
skin.
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TABLE A-III

rviAxn4uh4CONTAMINANT LEVEL (MCL) IN WATER SUppLY FOR

INORGANIC CHEMICALS AND RADIOC HEMICALSa

Inorganic Chemical
Contaminant

As
Ba
Cd
cl
Cr
Fb

Pb
Hg

Na

N03
Se
Ag
TDS

MCL
(mg/t)

0.05
1.0
0.010

250
0.05
2.0
0.05
0.002

250

45
0.01
0.05

1000

MCL

Radiochemical Contaminant (~Ci/mt)

137c~ 200 )( 10–9
Gross alphac 5X1 O-9

3H 20x 10–6
238pu 15 )( 10–9
239pu 15 x 10–9

aEPA’s National Interim Primary Drinking Water Regulations (EPA-570/9-76-003), EPA, OffIce of
Water Supply (1976) and NMEID Water Supply Regulations (Regulations Governing Water Supply,
N.M. Environmental Improvement Agency, Santa Fe, N.M., Dec. 9, 1977).
bBased on annual average of the maximum daily air temperature of 14.6 to 17.7”C.
cSee text for discussion of application of gross alpha MCL and gross alpha screening level of 5 x 10–9
~Ci/mt.
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APPENDIX B

SAMPLING PROCEDURES AND STATISTICAL TREATMENT OF DATA

A. Thermoluminescent Dosimeters

Lithium fluoride (LiF) chips, 6.4 mm square by 0.9
mm thick, are used in the environmental and Los
Alamos Meson Physics Facility (LAMPF) networks.
The chips are annealed at 400”C for 1 h and then cooled
rapidly to room temperature. This is followed by anneal-
ing at 100” C for 1 h and again cooling rapidly to room
temperature. In order for the annealing conditions to be
repeatable, the chips are put into rectangular borosilicate
glass vials that hold 48 LIF chips each. These vials are
slipped into rectangular holes formed by stacking
machined stainless steel blocks inside the ovens main-
tained at 400° C and 100”C. After 1 h the vials are
removed from the ovens and placed between massive
copper blocks at room temperature.

Incandescent lighting is used exclusively during all
phases of annealing, dosimeter preparation, and readout
to prevent ultraviolet-induced spurious thermo-
luminescence (TL). Four chips are placed in a molded
snap-top polyethylene vial measuring 1 cm diameter by
1.5 cm high. This assembly constitutes one dosimeter. A
calibration set is prepared each time chips are annealed.
The calibration set is read at the start of the dosimetry
cycle. The number of dosimeters and exposure levels are
determined for each calibration in order to efficiently use
available TLD chips and personnel. Each set contains
from 20 to 50 dosimeters. These are irradiated at levels
in the range between O mR and 160 mR. using an 8.5
mCi 137Cs source calibrated by the National Bureau of
Standards.

A factor of 1 rem (tissue) = 1.050 mR is used in
evaluating the dosimeter data. This factor is the
reciprocal of the product of the roentgen to rad conver-
sion factor of 0.958 for muscle for ‘37CS anti the factor
0.994, which corrects for attenuation of the primary
radiation beam at electronic equilibrium thickness. A
rad-to-rem conversion factor of 1.0 for gamma rays is
used as recommended by the International Commission

on Radiation Protection.Bl A method of weighted least

squares linear regression is used to determine the
relationship between TLD reader response and dose
(weighting factor is the variance).B2

The TLD chips used are all from the same production
batch and were selected by the manufacturer so that the
measured standard deviation ih TL sensitivity is 2.0 to
4.0% of the mean at a 10 R exposure. At the end of each
field cycle, whether calendar quarter or the LAMPF
operation cycle, the dose at each network location is
calculated along with the upper and lower limits at the
95?40confidence level.B3At the end of the calendar year,
individual field cycle doses are summed for each loca-
tion. Uncertainty is calculated as summation in
quadrature of the individual uncertainties.

B. Air Sampling

1. Sampling Procedures

Samples are collected monthly at 25 continuously
operating stations. Positive displacement air pumps with
flow rates of approximately 3 t’lsec are used. At-
mospheric aerosols are collected on 79 mm diameter
polystyrene filters. Part of the total air flow (2.4 – 3.1
mt’/sec) is passed through a cartridge containing silica
gel to adsorb atmospheric water vapor for tritium
analyses. Air flow rates through both sampling car-
tridges are measured with variable-area flow meters, and
sampling times recorded. The entire air sampling train at
each station is cleaned, repaired, and calibrated on an as-
needed basis.

Gross alpha and gross beta activities on the monthly
air filters are measured with a gas-flow proportional
counter on collection day and again 7 to 10 days afler
collection. The fwst count is used to screen samples for
inordinate activity levels. The second count (made afler
absorbed, naturally-occurring, radon-thoron daughters
had reached equilibrium with their long-lived parents)
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provides a record of long-lived atmospheric radioac-
tivity. Immediately upon being retrieved from the field,
the filters are mounted on counting planchets and
covered with mylar. This insures adequate sample
preservation.

Two clean, control filters are used to detect any possi-
ble contamination of the 25 sampling falters while they
are in transit. The control filters accompany the 25 sam-
pling filters when they are placed in the air samplers and
when they are retrieved. Then the control filters are
analyzed for radioactivity just like the 25 sampling
filters. Analytical results for the control filters are sub-
tracted from the appropriate gross analytical results to
obtain net analytical results.

At one location (N050-E040) atmospheric radioac-
tivity samples are collected daily (Monday through Fri-
day). Atmospheric particulate matter on each daily falter
is counted for gross alpha and gross beta activities on
collection day and again 7 to 10 days after collection.
The first measurement provides an early indication of
any major change in atmospheric radioactivity. The
second measurements are used to observe temporal
variations in long-lived atmospheric radioactivity.

After being measured for gross alpha and gross beta
activities, the monthly filters for each station are cut in
half. The first group of filter halves is then combined and
dissolved to produce quarterly composite samples for
each station. The second group of filter halves is saved
for uranium analysis.

Plutonium is separated from the solution by anion ex-
change. For 11 selected stations, americium is separated
by cation exchange from the eluent solutions from the
plutonium separation process. The purified plutonium
and americium samples are separately electrodeposited
and measured for alpha-particle emission with a solid-
state alpha detection system. Alpha-particle energy
groups associated with the decay of 238Pu, 239Pu, and
241Am are integrated, and the concentration of each
radionuclide in its respective air sample calculated. This
technique does not differentiate between 239Puand 240Pu.
Uranium analyses by neutron activation analysis (see
Appendix C) are done on the second group of filter
halves.

Silica gel cartridges from the 25 air sampling stations
are analyzed monthly for tntiated water. The cartridges
contain a small amount of blue “indicating” gel at each
end to indicate a desiccant over-saturation. During cold
months of low absolute humidity, sampling flow rates are
increased to ensure collection of enough water vapor for

analysis. To avoid sample preservation problems, water
is distilled from each silica gel sample immediately upon
being retrieved from the field. This distillation yields a
monthly average atmospheric water vapor sample. An
aliquot of the distillate is then analyzed for tritium by li-
quid scintillation counting.

Analytical quality control and quality assurance for
analysis done in the air sampling program are described
in Appendix C (Part C). In brief, both blanks and stan-
dards are analyzed in conjunction with normal analytical
procedures. About 10’%of the analyses are devoted to
the quality control and assurance program.

2. Statistical Analysis

Measurements of the air particulate samples require
that chemical or instrumental backgrounds be subtracted
to obtain net values. Thus, net values lower than the
minimum detection limit (MDL, Table C-IV) of an
analytical technique are sometimes obtained. Conse-
quently, individual measurements result in values of zero
or negative numbers because of statistical fluctuations in
the measurements. Although a negative value does not
represent a physical reality, a valid long-term average of
many measurements can be obtained only if the very
small and negative valuesB4 are included in the popula-
tion.

Uncertainties reported for maximum and minimum
concentrations reflect uncertainties introduced both in
the field (flow rate and time determinations), and
laboratory (counting, pipetting, etc.). These values in-
dicate the precision of the maximums and minimums and
represent twice the propagated measurement uncertain-
ties.

Standard deviations for station and group (regional,
perimeter, onsite) means are calculated using the follow-
ing equation:

d-”I (i – c,)*

i= 1
SF=

N(N–1)

s: = standard deviation of E
F = annual mean of a station or group of stations
cl = concentration for station i
N = number of concentrations (sampling periods).
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An analysis of variance was done with groups
(regional, perimeter, onsite) and sampling period (month
or quarter) as sources of variation. A commercially
available software packageBs is used for this analysis.
The purpose of the analysis is to detect significant dif-
ferences among regional, perimeter, and onsite means.
Differences are declared signi.ticant at various confidence
levels. For example, with a confidence level of P = 0.05
there is a 5°Aprobability of concluding a difference exists
when there is none.

Next, all radioactive constituents that exhibited signifi-
cant differences among regional, perimeter, and onsite
annual means are analyzed using a modified t-test for un-
paired observations and unequal variances.86 The t-test
is used to compare regional-perimeter, onsite-perimeter,
and regional-onsite group annual means and specifically
determine if a particular group differed from the other
two groups.

Finally for each radioactive constituent, the Student-
Newman- Keuls and Tukey proceduresB6 are used to
determine which stations within a group are significantly
different. These procedures were chosen because they
mitigate a problem that arises with multiple comparisons.
Namely, there is almost a certainty that some differences
will be falsely declared significant. The 5L?40test level used
in this procedure means that 5% of the comparisons will
give false significant differences.

C. Water, Soil, and Sediient Sampling

Surface and ground water sampling points are
grouped (regional, perimeter, and onsite) according to
location and hydrologic similarity. Surface and ground
water grab samples are taken one to two times annually.
Samples from wells are collected after sufficient pum-
page or bailing to ensure that the sample is representative
of the water in the aquifer. Spring samples (ground
water) are collected at point of discharge.

The water samples are collected in 4 t (for
radiochemical) and 1 t’ (for chemical) polyethylene bot-
tles. The 4 t’bottles are acidified in the field with 5 mt’of
concentrated nitric acid and returned to the laboratory
within a few hours for filtration through a 0.45 ~m pore
membrane filter. The samples are analyzed
radiochemically for dissolved cesium (137CS),plutonium
(238Puand 239Pu), and tritium (as HTO), as well as for
total dissolved gross alpha, beta, and gamma activities.

Total uranium is measured using the neutron activation
method (see Appendix C).

Water is collected for chemical analyses at the same
time as for radiochemical analysis and returned to the
laboratory for filtration. Samples for trace constituents in
the water supply are collected and acidified in the field
and returned immediately to the laboratory for fdtration.

Soil samples are collected by taking five plugs, 75 mm
in diameter and 50 mm deep, at the center and corners of
a square area 10 m on a side. The five plugs are com-
bined to form a composite sample for radiochemical
analyses. Sediment samples are collected from dune
buildup behind boulders in the main channels of peren-
nially flowing streams. Samples from the beds of inter-
mittently flowing streams are collected across the main
channel. The soil and sediment samples are analyzed for
gross alpha and gross beta activities, 137CSand 238Puand
239Pu.Moisture distilled from soil samples is analyzed for
3H. A few select samples are analyzed for 90Sr.

The average concentrations of radionuclides and
chemical constituents are reported for a number of in-
dividual analyses in Tables E-XI through E-XIX and
Tables E-XXI through E-XXIV. The minimum and
maximum values reported are individual analyses in the
groups, while the average is computed from all of the in-
dividual analyses in the group. The uncertainty following
the primary value represents twice the standard deviation
of the distribution of observed values, or the analytical
variation for individual results.
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APPENDIX C

ANALYTICAL CHEMISTRY METHODOLOGY

A. Radioactive Constituents

Environmental samples are routinely analyzed for the
following radioactive constituents: gross alpha, gross
beta, gross gamma, isotopic plutonium, americium,
uranium, cesium, tritium, and strontium. The detailed
procedures have been published in this appendix in
previous years. cl’c2 Occasionally other radionuclides
from specific sources are determined: ‘Be, 22Na, 40K:
51c.r,130co,Cszn, 83Rb, 10cRu,134Cs,140Ba,and 22CRZAll

but 22cRaare determined by gamma-ray spectrometry on
large Ge(Ll) detectors. Depending upon the concentra-
tion and matrix, 22cRais measured by emanationc3 or by
gamma-ray spectrometry of its 214Bidecay product.c4

Recently a method for measuring the 23sU~3*Uratio
in large numbers of samples via neutron activation was
developed. Details of this new procedure are being
prepared for publication.cs

B. Stable Constituents

A number of analytical methods are used for various
stable elements. The choice of method is based on many
criteria, including the operational state of the instru-
ments, expected concentrations in samples, quantity of
sample available, sample matrix, and Environmental
Protection Agency (EPA) regulations.

Instrumental techniques available include neutron ac-
tivation, atomic absorption, ion chromatography, color
spectrophotometry, ion selective electrodes, and combus-
tion analysis. The methods used and references for deter-
mination of the various chemical constituents are sum-
marized in Table C-I. Standard chemical methods are
also used for many of the common water quality tests.cc
Atomic absorption capabilities include flame, graphite,
mercury cold vapor, and hydride generation, as well as
flame emission spectrophotometry.

C. Analytical Chemistry

1. Introduction

Quality Evaluation Program

Control samples are analyzed in conjunction with the
normal analytical chemistry ‘work load. Such samples
consist of several general types: calibration standards,
reagent blanks, process blanks, matrix blanks,
duplicates, and standard reference materials. Analysis of
control samples ffl two needs in the analytical work.
First, they provide quality control over the analytical
procedures so that problems that might occur can be
ident~led and corrected, Secondly, data obtained from
the analysis of control samples permit evaluation of the
capabilities of a particular analytical technique for deter-
mination of a given element or constituent under a cer-
tain set of circumstances. The former function is one of
analytical control; the latter is called quality assurance.

No attempt is made to make control samples un-
known to the analyst. However, they are submitted to
the laboratory at regular intervals and analyzed in
association with other samples; that is, they are not nor-
mally handled as a unique set of samples. We feel that it
would be ditllcult for the analysts to give the samples
special attention, even if they were so inclined. We en-
deavor to run at least IOVOof the stable constituent
analyses and selected radioactive constituent analyses as
quality assurance samples using the materials described
above. A detailed description of our Quality Assurance
program and a complete listing of our annual results
have been published. css’cscoa’

2. Radioactive Constituents

Quality control and quality assurance samples for
radioactive constituents are obtained from outside agen-
cies as well as prepared internally. The Quality
Assurance Division of the Environmental Monitoring
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TABLE C-I

ANALYTICAL METHODS FOR VARIOUS STABLE CONSTITUENTS

Technique Stable Constituents Measured References

Standard Chemical Methods

Color Spectrophotometry

Neutron Activation
Instrumental Thermal

Instrumental Epithermal

Thermal Neutron Capture
Gamma Ray

Radiochemical

Delayed Neutron Assay

Atomic Absorption

Ion Chromatography

Ion Selective Electrodes

Combustion

pH, Total Alkalinity, Hardness,
SO~, TDS, Conductivity,COD

NO~,PO~2

Al,Sb,As,Ba,Br, Ca,Ce,Cs,Cl,Cr,
Co, Dy,Eu,Au,Hf,In, I,Fe, L&Lu,
Mg,Mn,K,Rb,Sm,Sc, Se,N%Sr,S,
Ta,Tb,Th,Ti,W,V, Yb,Zn

Al,Sb,As,Ba,Br, Cs,Cr,F,Ga,Au,
In,I,La,Mg,Mn,Mo, Ni,K,Sm,Se,
Si,Na,Sr,Th,Ti,W,U, Zn,Zr

Al,B,C&Cd,C,Gd,H,Fe,Mg,
N,P,K,Si,Na,S,Ti

Sb,As,Cu,Au,Ir,Hg, Mo,Os,Pd
Pt,Ru,Se,Ag,Te,Th,W,U, La,Ce,
Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,
Yb,Lu,23’U/’3’U

u

Sb,As,Ba,Be,Bi,Cd, Ca,Cr,Co,Cu
Ga,In,Fe,Pb,Li,Mg,Mn,Hg, Mo,
Ni,K,Se,Si,Ag,Na, Sr,Te,Tl,Sn,
Ti,V,Zn

F-,Cl-,Br-,NO~,

NOZ,SO~2,S0-249

PO;3

F-, NH+4

C,N,H,S

C6

C6

C7,12,13,14,15

C7,9,16,17,18,19,20,21

C7,22,23,24,25,26,27,28,29

C5,6,30,31,32,33,34,35,36,
37,38,51

C7,8,1O,1I,39,4O

C6,41,43,44,45,46,47,48,52,
53,54

C49

C50

C29
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Systems Laboratory (EPA—Las Vegas) provides water,
foodstuff, and air fflter standards for analysis of gross
alpha, gross beta, 3H, 40K, 60c0, Cszn, 90sr, 106Ru, 134CS,

‘37CS,22cRa,and 239Puas part of an ongoing laboratory
intercomparison program. They also distribute reference
soil samples that have been characterized for ~sU, 23EU,
zz~h, 230~, 232u, 226Ra, 228Ra, and 210pb. Recently two

new environmental radioactivity soil and sediment Stan-
dard Reference Materials (SRMS) have been certified by
the National Bureau of Standards (NBS) for ‘Co, 90Sr,
*37CS,22cRa, zsOTh,Zsapu, zsg+z413pu,241Am, and SfXXd

other nuclides.
The Department of Energy’s (DOE) Environmental

Measurements Laboratory (EML) provided soil, water,
bone, tissue, vegetation, and air filter samples each con-
taining many of the same radionuclides. These were part
of a laboratory intercomparison of DOE-supported
facilities, which is being discontinued. Uranium stan-
dards obtained from the Canadian Geological Survey
(CGS) and the International Atomic Energy Agency
(IAEA) are used to evaluate the uranium analysis
procedures. Internal standards are prepared by adding
known quantities of analyte to blank matrix materials.

3. Stable Constituents

Quality assurance for the stable constituent analysis
program is maintained by analysis of certified or well-
characterized environmental materials. The NBS has a
large set of silicate, water, and biological SRMS. The
EPA distributes mineral analysis and trace analysis
water standards. Rock and soil certified standards have
been obtained from the CGS and the United States
Geological Survey (USGS).

A program for evaluation of the quality of results for a
specific water sample has been recently initiated. It is an-
ticipated that the criteria of acceptance will tighten with
continued monitoring of these parameters. The
parameters are the ratio of the sum of milliequivalent
(meq) cations to the sum of meq anions, and the ratio of
meq hardness to the sum of meq of Cat+ and Mg++. A
comparison of the sum of ions, total dissolved solids, and
conductivity values is also being made.

A summary of these ratios is given for 1981 waters by
sample set in Table C-II. Reanalysis of a sample for one
or more chemical constituents will be based on sample
quality parameters, historical considerations, and the
presence of constituents not requested by the in-
vestigator. Evaluation of the quality of a specific batch of

samples is a combination of many factors. These include
the “fit of the calibration curvey instrument drift,
calibration of the instrument and/or reagents, recovery
for SRMS, and precision of results.

4. Indicators of Accuracy and Precision

Accuracy is the degree of difference between average
test results and true results, when the latter are known or
assumed. Precision is the degree of mutual agreement
among replicate measurements (frequently assessed by
calculating the standard deviation of a set of data
points). Accuracy and precision are evaluated from
results of analysis of standards. These results are nor-
malized to the known quantity in the standard to permit
comparison between standards containing different
quantities of the analyte:

r = Reported Quantity

Known Quantity

A mean value (R) for all normalized analyses of a given
type is calculated by weighting each normalized value (r~
by the uncertainty associated with it (sJ.

The standard deviation (s) of R is calculated assuming a
normal distribution of the population of samples (N).

‘“v%%
These calculated values are presented in Tables C-III

and C-IV. The weighted mean of R is a measure of the
accuracy of a procedure. Values of R greater than unity
indicate a positive bias and values less than unity a
negative bias in the analysis. The standard deviation is a
measure of precision. Precision is a function of the quan-
tity of analyte; that is, as the absolute quantity ap-
proaches the limit of detection, precision deteriorates.
For instance, the precision for some 3H determinations is
quite large because many standards approached the
limits of detection of a measurement. Conversely, preci-
sion of uranium analyses is unrealistically small because
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TABLE C-II

WATER SAMPLE QUALITY PARAMETERS

[Cation/Anion] Ratios

Sample Number Average Number
Set of Samples Ratio s of Outliers*

1 67 0.978 0.094 14
2 2 0.960 0.042 0
3 27 0.999 0.046 1
4 16 1.04 0.046 2

[meq Hardness/Sum meq Ca + Mg] Ratios

Sample Number Average Number
Set of Samples Ratio s of Outtiers’

1 66 1.03 0.12 13
2 2 0.98 0.035 0
3 27 0.97 0.029 0
4 16 0.96 0.044 0

————————

aOutliers are defined as having a ratio outside 1.00 * 0.10.

standards contained quantities of uranium significantly
above detection limits.

Analysis of blanks provide a criterion to judge the
probability that samples were contaminated during the
analysis. Table C-V presents weighted means and stan-
dard deviations of the absolute quantity of analyte re-
ported in blank materials analyzed during 1981.

D. Limits of Detection

Data from analysis of blanks also provide a means of
calculating limits of detection for various procedures.
Table C-VI presents detection limits for analyses of
various constituents in several environmental matrices.
The limits for ‘8+239Pu, 241Am, 137CS, and U are
calculated from the weighted mean plus two standard
deviations of the analyses of blanks (Table C-V). For

tritium, the detection limit is merely 2s of repetitive deter-
minations of the instrumental blank.

Detection limits for gross alpha and gross beta in
Table C-VI are calculated assuming that counting rates
for both are at background levels. Gross alpha and gross
beta are measured simultaneously by counting on a gas
proportional counter and electronically discriminating
the output pulses. As there is crosstalk generated by
detection of the two types of emissions, the detection
limit of one is a function of the counting rate of the other.
The detection limit for alpha increases 10VOabove the
limit for every count per minute (cpm) of beta activity
emitted by the sample. Similarly, the detection limit for
beta increases 40?40for every 10 cpm of alpha.

Results greater than a defined detection limit indicate
the presence of a constituent at the 95?40confidence level.
However, results less than a detection limit do not

‘necessarily indicate its absence.
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Analysis

Ag

Al

As

B

Ba

Be

7Be

c
cl

Cd

cc
c1

co

Conductivity

Cf

Cs
137CS

cl!

Dy

Eu

F

Fe

Gd

H

Hc.rdncss

Hf

HB

3H (<2000 pCi/~

3H (>2000 pCi//)

K

La
Lu
Mg

h

N

Nn
21Na

Nd

Ni

N03

Pb

PH

PO,

Pr
226~a

Sb

s.

Se

Si

Sm

so,

Ta

TOId diSSOkd SOydS
Th
Ti

m

Tcxal alkalinity

u

233+ (natura13

2]$238U (depleted)

v

w

Yb

Zn

TABLE C.111

SUMMARY OF ANALYTfCALQUALfTV ASSURANCE RESULTS FOR

STABLE CONSTITUENTS AND SELECTED RADIOACTIVE CONSTITUENTS
.,

soil water
.,.—... . . ,

R+s

1.01 * 0.05

I.CO*O.11

1.09 +0.16

0.85 + 0.19

0.82

1.01 * 0.04

0.78 + 0.15

1.01 * 0.09

0.90

1.05 * 0.13

0.95 * 0.15

1.12*0.06

1.14 + 0.28

0.65 + 0.06

0.96 i 0.1 I

1.00

0.94 * 0.04

0.87

0.93 * 0.09

1.02* 0.02

0.96 A 0.07

0.98 i 0.16

0.94 * 0.07

1.03 * 0.04

1.0s * 0.07

1.0S + 0.08

1.04 * 0.06

0.82 + 0.06

1.04 * 0.07

0.95 + 0.08

0.94

0.90

1.01 * 0.04

1.Oa * 0.05

0.92

0.91

1.Ixl * 0.02

1.01 i O.CX

0.92 + 0.0S

1.14 *0.19

096 i 0.07

1.02 i 0.18

cfsamples

5

84

21

7

1

17

4

27

2

83

97

8

3

9

30

2

3

1

16

19

30

7

17

5

6

12

3

3

3

89

1

1

17

29

1

1

59

18

5

72

16

17

rammer

Ris of SM3ples

0.96

1.05 * 0.10

1.01 * 0.10

1.03 i 0.06

0.98 + 0.096

1.07 i 0.02

0.97 ● 0.12

0.98

0.97 + 0.08

1.05 * 0.10

1.03 i 0.08

1.03 * 0.09

1.06 i 0.08

1.04 * 0.03

1.00 ● 0.12

1.05 * 0.33

0.96 A 0.07

0.98 i 0.04

1.02 * 0.0s

0.98 i 0.05

1.04 * 0.02

1.22 * 0.10

1.00* 0.09

1.02 i 0.06

0.96 i 0.06

0.95 * 0.03

I.00*0.11

0.99

0.9s

1.00 * 0.05

1.30 i 0.46

1.07 * 0.10

1.01 * 0.04

1.02 * 0.09

l.lM

1
4

9

6

18

7

8

2

8

7

51

4

5

6

21

31

28

10

10

3

8

5

5

7

5

12

4

1

2

16

3

15

34

3

2

Biological Air Pattkulstei

Number Number

Ris of SM3pk R+s of Ssmples
. — —

1.07

1.09 * 0.22

1.07 * 0.15

0.99 i 0.01

1.03

0.95 * 0.12
a

1.01 + 0.08

1.Ca * 0.05

0.97 * 0.12

1.12

0.97 * 0.07

1.02 * 0.05

‘All determinations wae at or below detection limits, in agreement with cmtiticd values.

90

1
35

19

13

2

20

200

10

8

37

1

20

8

0.85 + 0.10 9

0.95 I

0.98:0.04 8

0.9s 2

0.91 + 0.07 6

1.02 ● 0.09 3

0.88 i 0.18 3

0.93 * 0.04 9

1.04 * 0.09 !0
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I
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I
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I
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TABLE C-IV -

SUMMARY OF RADIOACTIVE CONSTITUENT
QUALITY ASSURANCE RESULTS ON

EPA AND EML PROGRAMS

Number of
Analysisa Samples R*s

Gross alpha 24 0.96 ~ 0.21

Gross beta 24 1.20 ~ 0.25
3H 15 1.05 ● 0.32
40K 6 1.07 + 0.12
90& 21 1.13 +0.21
1311 3 0.87 ● 0.05
137CS 3 0.88 ● 0.11
226Ra 3 0.85 * 0.02
239pu 6 0.79 * 0.20

U (natural) 6 0.98 * 0.09
————————

aMost samples for ‘*Cr, CoCo,csZn, 1°cRu, 134CS,and

I’”Ba were below our detection limits.

TABLE C-V

QUANTITY OF CONSTITUENT REPORTED IN BLANKS

Analysis
Number of

Sa3nples

Quantity
(i * s) units

9osr
238pu
239pu
241Am

Uranium
(Delayed neutron)

Uranium
(Epithermal activation)

137C5

Grass gamma

18
14
18
5

25

8

50
50

–0.029 ~ 0.26
0.010 + 0.011
0.014 + 0.022
0.019 * 0.015

15 * 10

IO*8

5*4
1600 * 100

pCi
pCi
pCi
pCi
ng

ng

pCi
counts/rein
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TABLE C-VI

DETECTION LIMITS FOR-ANALYSES OF TYPICAL
ENVIRONMENTAL SAMPLES

Parameter

Air Sample
Tritium
238pu
239pu
24lAm

Gross alpha
Gross beta
Uranium

(Delayed neutron)

Water Sample
Tritium
137(3
238pu
239pu
241Am

Gross alpha
Gross beta
Uranium

(Delayed neutron)

Soil Sample
Tritium
137(3
238pu
239pu
241Am

Gross alpha
Gross beta
Uranium

(Delayed neutron)

Approximate Sample
Volume or Weight

Count
Tne

Detection
Limit

Concentration

3 ~3

2.0 x 104 m3
2.0 x 104 m3
2.0 x 104 m3
6.5 x 103 m3
6.5 x 103 m3
2.0 X 104 m3

0.005 t’
0.5 t
0.5 t
0.5 t
0.5 {
0.9 e
0.9 t’
0.025 t

1 kg
100 g
10 g
10 g
10 g
2g
2g
2g

100 min
8 X 104 WC

8 x 104sec
8 X 104 sec
100 min
100 min
60 sex

100 min
5 x 1~ sec
8 x 104 sec
8 x ld sec
8 x 104 sec
100 min
100 min
50 Sec

100 min
5 x 104 sec
8 x 104 sec
8 x 104 sec
8 x 104 sec
100 min
100 min
20 sec

1 x 10–12 ~Ci/mt
2 X 10–18 ~Ci/mt
3 X 10_18 yCi/mt
2 x 10–18 ~Ci/mt
3 x 10–16 ~Ci/mt
3 x 10–16 ~Ci/mC
1 pg/m3

7 x 10–7 ~Ci/mt’
4 x 10–8 ~Ci/mt’
9 x 10–12 ~Ci/mt’
3 x 10-11 ~Ci/mt
2 x 10–10 ~Ci/mt
1 x 10–9 ~Ci/mt
5 x 10_9 ~Ci/mt’
1 pglt’

0.003 pci/g
10-1 pci/g
0.003 pci/g
0.002 pci/g
0.01 pCi/g
0.8 pCi/g
0.003 pci/g
0.03 @g
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APPENDIX D

METHODS FOR DOSE

A. Introduction

Annual radiation doses are evaluated for three prin-
cipal exposure pathways: inhalation, ingestion, and ex-
ternal exposure (which includes exposure from immer-
sion in air containing radionuclides and direct and scat-
tered penetrating radiation). Results of environmental
measurements are used as much as possible. Calcula-
tions based on these measurements follow procedures
recommended by federal agencies to determine radiation
doses. D1vD2

Estimates are made of the:
1.

2.

3.
4.

Maximum boundary dose to a hypothetical in-
dividual at the Laboratory boundary where the
highest dose rate occurs. It assumes the individual
is at the Laboratory boundary continuously (24
hours a day, 365 days a year),
Maximum individual dose to an individual at or
outside the Laboratory boundary where the highest
dose rate occurs and where there is a person. It
takes into account occupancy (for example, 40
hours a week) and shielding (for example, by
buildings) factors,
Average doses to nearby residents.
Whole body person-rem dose for the population
living within an 80-km radius of the site.

Four age groups are considered: infant, child, teen,
and adult. Dose calculations utilize parameters such as
annual food consumption and breathing rates specific to
each age group. ValuesD2’D3provided for these and other
parameters used in tlie calculations are in Table D-I.

Age specific dose conversion factorsD4 used for inhala-
tion and ingestion calculations are in Table D-II. These
factors give total dose received (in mrem) by an organ
during the 50-yr period following intake of a radionuclide

(the 50-yr dose commitment) per amount of radionuclide
(in pCi) either inhaled or ingested.D5

Table D-III also lists a second set of dose conversion
factors based ‘on the dose (in mrem) received in the first
year, rather than the 50-yr dose commitment.

CALCULATIONS

Procedures for calculating doses using these two sets of
dose conversion factors are identical. The first set gives
total dose incurred during the 50-yr following intake; the
second gives dose received in the first year. Dose es-
timates in the text are identified as to which type of dose
they represent.

B. Inhalation Dose

Annual average air concentrations of ‘H, 238Pu,239Pu,

241Am, and total U, determined by H-8’s air monitoring
network, are corrected for background by subtracting
the average concentrations measured at regional sta-
tions. These net concentrations are then multiplied by
standard breathing rates for the four age groups to deter-
mine total annual intake via inhalation, in pCi/yr, for
each radionuclide. Each intake is multiplied by ap-
propriate dose conversion factors to convert intake into
50-yr dose commitments for bone, liver, total body,
thyroid, kidney, lung, and gastrointestinal (GI) tract.
First year dose is estimated for bone, total body, thyroid,
lung, and GI tract. Organs chosen for dose calculations
include those expected to receive the largest dose from
the radionuclides being considered. Parameters used in
the calculations are in Tables D-I, D-II, and D-III. As
noted in Tables D-II and D-HI, dose conversion factors
for 3H include an increase of 1.5 over inhalation intake to
account for skin absorption.

This procedure for dose calculation conservatively
assumes that a hypothetical individual is exposed to the
measured air concentration continuously throughout the
entire year (8736 h). This assumption is made for the
boundary dose, dose to the maximum exposed in-
dividual, and dose to the population living within 80 km
of the site.

Organ doses are determined at sampling sites for each
radionuclide. A final calculation estimates the total in-
halation dose to an organ by summing doses to that
organ from each radionuclide.
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TABLE D-I

PARAMETERS USED IN DOSE ASSESSMENT

Parameter Infant

Annual breathing rate (m3/yr)
Food consumption rate

Fish (kg/yr)
Fruits (kg/yr)
Vegetables (kg/yr)
Grain (kg/yr)
Meat and poultry (kg/yr)
Milk (t’/yr)
Honey (kg/yr)

1400

---

---

---

---

330
---

Child Teenager

3700

6.9
114
281
125
41

330
3

8000

16
139
340
151
65

400
5

Adult

moo

21
114
281
125
110
310

5

Shielding factor for residential structures 0.7

Occupancy Factor

Restaurant north of TA-53

All other locations, except where noted

Volubility of ‘inhaled radionuclides

3H

Total U

238pu

239,240PU

241Am

Number of trips, longer than one day,

taken by Laboratory personnel in 1981

0.4

1.0

Soluble

Insoluble

Insoluble

Insoluble

Insoluble
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lASSLE SJ.11

AGE SPECIFIC DOSE CONVERSION FACTORS FOR 50.YR DOSE COMMITMENT

Infant Dose Conversion Factors

(mrenr/SO.yr per pCi intake in first year)

Organ

Bone Liver Total Bcdy Thyroid Kidney Lung GI-LLlb
Radio-
nuclide

3H

137c~

Total U

238pu

239pu

241AM

3H

137&

Totrd U

238pu

239pu

241AM

Pathway

Inhalation’
Ingestion

0.0 4,62 X 10–7 4.62 X 10–7 4.62 X 10-7
0.0 3.08 X 10–7 3.08 X 10_7 3.08 X 10-7

4.62 X 10-7
3.08 X 10–7

4.62 X 10-7 4.62 X 10-7
3.08 X 10-7 3.08 X 10-7

5.22 X 10+ 6.11 X 10+ 4.33 x 10-s 0.0 1.64 X 104 6.64 X 10-5 1.91x 10–6Ingestion

5.00 x 10–2 0.0 3.52 X 10–3 0.0
4.67 X 10–3 0.0 3.56 X 104 0.0

1.00Y. 10-2
9.93 x lo-

3.27 X 10-1 3.77 x 10-5
0.0 6.08 x 10-5

Inhalation
Ingestion

9.03 x 10-1 4.69 X 10-5
0.0 7.57 x 10–~

Inhalation
Ingestion

5.02 6.33 X 10-1 1.27X 10–1 0.0
1.34 x 10–3 1.69X 10+ 3.40 x lo-f’ 0.0

4.64 X 10-1
1.21 x 10-4

Inhalation
Ingestion

5.50 6.72 X 10-1 1.34x 10-1 0.0
1.45x 10-3 L77 x lo~ 3.54 x 10-s 0.0

4.95 x 10-1
1.28 X 10q

8.47 X 10-1 4.28 X 10-5
0.0 6.91 X 10-s

1.84 8.44 X 10_l 1.31x 10-1 0.0
1.53x 10-3 7.18 X lb 1.09 x 1o--1 0.0

7.94 x 10-1
6.55 X 10-

4.06 X 10–1 4.78 X 10-s
0.0 7.70 x 10–s

Inhalation
Ingestion

Child Dose Conversion Factors
(mrens/50-yr per pCi intake in tirst year)

Inhalation’
Ingestion

0.0
0.0

3.04 x 10-7
2.03 X 10–7

3.04 x 10-7 3.04 x 10-7
2.03 X 10_7 2.03 X 10-7

3.04 x 10-7
2.03 X 10-7

3.04 x 10–7
2.03 X 10-7

3.04 x 10-7
2.03 X 10-7

3.13 x Id 4.62 X 10-5 0.0 3.67 X 10_5 1.96 X 10–6Ingestion 3.27 X 10+ 1.02)( 10-r

4.27 X 10–2
3.42 X 10-3

2.59 X 10-3 0.0
2.07 X 104 0.0

3.74 x 10-5
6.03 X 10–5

Inhalation
Ingestion

0.0
0.0

7.00 x 10–3
5.60 X 10d

1.63X 10–1
0.0

Inhalation
Ingestion

4.74
1.25 X 10–3

6.05 X 10_l
1.56X K@

1.21x 10-1 0.0
3.16 X 10-5 0.0

4.47 x 10–1
1.15x 1o-1

6.08 x 10-1
0.0

4.65 X 10-5
7.50 x 10-5

Irrhtdation
Ingestion

5.24
1,36X 10-3

6.44 X l(Y1
1.65 X 10-

1.28X I&] 0.0

3.31 x 10-s 0.0
4.78 X 10-1
1.22 x lo~

5.72 X 10-]
0.0

4.24 X 10–5
6.85 X 10–5

7.85 X 10-1 2.02 x 10-]
0.0

4.73 x 10–5
7.64 X 10–5

1.74 1.24X 10–1 0.0 7.63 X 10–1
6.03 X 10AIngestion 1.43 x 10-3 6.40 X 104 1.02x 10-4 0.0

———————
%scludes an increase of 50% to account for skin absorption.
bGastrointestind—hwer large intestine.
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TABLE D-11(Continued)

Teen Dose Conversion Factors
(mrerrs/50.yr per pCi intake in first year)

Organ

Pathway Bone Liver Total Body Thyroid Kidney Lung GILLIb

Inhalation’ 0.0 1.59 x 10-’ 1.59x 10-7 1.59x 10-7 1.59x 10-7 1.59x 10-7 1.59x 10-7
Ingestion 0.0 1.06 X 10–7 1.06 X 10_7 1.06X 10_7 1.06X 10-7 1.06x IO-7 1.06X 10-7

Ingestion 1.12x lo~ 1.49x lti 5.19 x 10-5 0.0 5.07 x 10-~ 1.97 x 10-~ 2.12 x 10-6

Inhalation 1.42X 10–2 0.0 8.66 x 10-4 0.0 3.33 x 10-3 8.43 X 10-2
Ingestion

3.85 X 10-5
1.14x 10-3 0.0 6.93 X 10_5 oo 2.67 X 10- 0.0 6.21 X 10-5

Inhalation 2.86 4.06 X 10_l 7.22 X 10_2 o.o 3.10 x 10-1 3.12x 10-1 4.37 x 10-5
Ingestion 7.12x 10- 1.02 x 10-’ 1.82X 10_5 o.o 7.80 X 10-5 0.0 7.73 x 10-5

Inhalation 3.31 4.50 x 10–1 8.05 X 10-2 0,o 3.44 x 10-1
Ingestion 8.27 X 10-

2.93 X 10-t
1.12x lLH

4.46 X 10-5
2.01 x 10-5 0,0 8S7 X 10-S 0.0 7.06 X 10-5

Inhalation 1.06 4.07 x 10-1 7.10 x 10-2 0.0
Ingestion

5.32 X 10-1 1.0s x 10-1 4.88 X 10–5
8.62 X 10- 3.29 X 10- 5.75 x 10-5 0.0 4.31 x 10-’ 0.0 7.87 X 10-5

Radio.
rmclide

3f.f

137(3

Total U

238pu

239pu

241Am

33.3

137r-5

Total U

238pu

239pu

241~

Adult Dose Conversion Factors
(mrcrn/50-yr per pCi intake in fust year)

Inhalationa
Ingestion

0.0 1.58 X 10_7
0.0 1.05 x 10-7

1.58 X 10_7 t.58 X 10-7
1.05 x 10-7 1.05x 10–7

1.58X 10-7
1.05x 10-’

1.58X 10-7 1.58 X 10–7
1.05 x 10–7 1.05x 10-7

7.97 x 10-~ 1.09x 10-’ 7.14 x 10-5 0.0 3.70 x IO-5 1,23X 10-5 2.11 x 10-6Ingestion

6.06 x 10-1 0.0
4.85 X 10-5 0.0

2.33 X 10-3
1.87X 10A

4.90 X 10-2 3.63 X 10-s
0.0 5.86 X 10-S

Inhalation
Ingestion

9.93 x 10-3 0.0
8.01 X 10A 0.0

1.82X 10-1 4.52 X 10-5
0.0 7.30 x 10-~

Inhalation
Ingestion

2.74 3.87 X 10_l
6.80 x lo~ 9.58 X I@S

6.90 X 10_2 0.0
1.71x 10-5 0.0

2.96 X 10–1
7.32 X 10-5

1.72X 10-1 4.13 x 10-~
0.0 6.66 x 10-5

3.19 4.31 x 10-1
7.87 X 10A 1.06 X ld

7.75 x 10-2 0.0
1.91x 10–5 0.0

3.30 x 10-’
8.11 X 10-5

Inhalation
Ingestion

6.71 X lCr2 0.0 5.04 x 10–l 6.06 x 10-~ 4.60 X 10-5Inhalation 1.01 3.59 x 10-1
Ingestion 8.19x 10+ 2.88 X Id 5.41 x 10-5 0.0 4.07 x !0- 0.0 7.42 X 10–5

——————
aIncludes an increase of 50% to account for skin absorption.
gastrointestinal-bwcr large intestine.
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C. Ingestion Dose

Results from foodstuff sampling, described in Section
IV.A.5, are used to calculate doses to the same organs as
considered for the inhalation dose. The procedure is
similar to that used in the previous section. The
radionuclide concentration in a particular foodstuff is
multiplied by the annual consumption rateD2 to obtain
total annual intake of that radionuclide. Multiplication of
the annual intake by the radionuclide’s ingestion dose
conversion factor for a particular organ gives the es-
timated 50-yr dose commitment and first year dose to
the organ. Consumption rates and dose conversion fac-
tors used in the calculations are in Tables D-I, D-II, and
D-III.

Doses are evaluated for ingestion of 3H, 90Sr, 137Cs,
total u, 238Pu, and ‘9Pu in fruits and vegetables; 3H, ‘Be,
22Na, ‘37CS,and total U in honey; and 137CS,total U,
238pu, and 239pu in fish.

Consumption rates in Table D-I correspond to values
recommended by the Nuclear Regulatory ComrnissionD2
for calculation of dose to the maximum exposed in-
dividual. The single exception is the honey consumption
rate, which, since it has no recommended value, was
based on professional judgment.

D. External Radiation

Nuclear reactions with air in the target areas at the
Los Alamos Meson Physics Facility (LAMPF, TA-53)
cause the air activation products llC, 13N,and 1~0 to be
formed. These isotopes are all positron emitters and have
20.4-min, 10-min, and 122-see half-lives, respectively.
Neutron reactions with air at the Omega West Reactor
(TA-2) and the LAMPF form 41Ar (1.8 h half-life).

The radioisotopes 1lC, 13N, and *50 are sources of
gamma radiation that are due to formation of two 0.511-
MeV photons through positron-electron annihilation.
The 41Ar emits a 1.29 MeV gamma with a 99% yield.

External radiation doses are monitored with H-8’s
thermoluminescent dosimeter network. Measured doses,
considered as whole body doses in this report, are in
Table E-II. Background estimates at each site, based on
historical data, consideration of possible nonbackground
contributions, and, if possible, values measured at loca-
tions of similar geology and topography, are then sub-
tracted from each measured value. This net dose is
assumed to represent the dose due to Laboratory ac-

tivities that an individual would receive if he or she were
to spend 100!40 of his or her time during an entire year at
the monitoring location.

Boundary and maximum individual doses from 41Ar
releases from the Omega West Reactor (TA-2) are es-
timated using standard meteorological models and
measured stack relea~esDs (see Table E-I). Procedures
used in making the calculations are described in the
following section. A dose rate correction for plume size is
taken from standard graphical compilationsDs in making
this dose estimate.

At onsite locations at which above background doses
were measured, but at which public access is limited,
doses based on a more realistic estimate of exposure time
are also presented. Assumptions used in these estimates
are in the text.

E. Population Dose

Calculation of whole body population dose estimates
(in person-rem) are based on measured data to the extent
possible. For background radiation, average measured
background doses for Los Alamos, White Rock, and
regional stations are multiplied by the appropriate pop-
ulation number. Tritium average doses are calculated
from average measured concentrations in Los Alamos
and White Rock above background (as measured by
regional stations).

There doses are multiplied by population data incor-
porating results of the 1980 census, which is summarized
in Table D-IV. The population data has been slightly
modified to account for population changes between
1980 and 1981. The modification is based on an ex-
trapolation of the 1970-1980 growth rates.

For 41Ar, 1*C, 13N, and 130, atmospheric dispersion
models are used to calculate an average dose to in-
dividuals living in the area in question. The air concen-
tration of the isotope [X(r,e)] at a location (r,e) due to its
emission from a particular source is found using the an-’
nual average meteorological dispersion coefficient [%(r,
O)/Q] (based on Gaussian plume dispersion models) and
the source term Q. Source terms, obtained by stack
measurements, are in Table E-I.

Dispersion factors for the LAMPF and Omega West
Reactor are given in Table D-V. The dispersion factors
were calculated from 1981 meteorological data collected
at Los Alamos during the actual time periods when
radionuclides were being released from the stacks. The
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ESTIMATES OF NUMBER

A. Cities and towns included in

Town

TABLE D-IV

OF PEOPLE LIVING

1980 census resultsa

No. of
People

WITHIN 80 km OF LABORATORY

●

No. of
Town People

Alcalde
Bernalillo
Chama
Chimayo
Cochiti
Cuba
Espaiiola
Jemez
Jemez Springs
Los Alamos
Nambe
Pecos
Ranchos de Taos

432
3 135
1 111

2477
804
633

6 897
1 542

312
11 012

1 124
920

1 455

San Felipe 1 940
San Felipe/Santo Domingo Joint Area 393
San Ildefonso 1 492
San Ysidro 199
Sandia 239
Santa Ana 395
Santa Clara 2448
Santa Fe 49 808
Santo Domingo 2054
Tesuque (Pueblo) 362
Tesuque 1 032
White Rock 6 917
Zia 517

Total 99 650

B. Estimate of number of people not included in 1980 census results. 15 368

C. Estimate of total number of people living within 80 km of Laboratory. 115 018

——

a1980 census counts. Source: U.S. Bureau of the Census.

~Q includes the reduction of the source term due to
radioactive decay. The annual average wind data for
1981 is represented in Fig. 20. These dispersion factors
differ somewhat from those used in previous reports in
that the latter did not include a correction for radioactive
decay (decay corrections were calculated separately in
determining the air concentrations) and were calculated
from meteorological data from a different year.

The gamma dose rate in a semi-infinite cloud at time t,

Yaj (r,e,t), can be represented by the equationDc

y~(r,ot) = 0.25’~ X(r,6,t)

where

ym(r,9,t) = gamma dose rate (rad/see) at time t, at a
distance r, and angle 8,

z = average gamma energy per decay (MeV) (1.02
MeV for position emitters and 1.29 MeV for
41Ar), and

~(r,O,t) = plume concentration in Ci/m3 at time t, at a
distance r, and angle 0.
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DISPERSION FACTOR (x/Q)

Source Location

TA-2
TA-2
TA-2
TA-2
TA-53

TA-53

TA-53

———.

TABLE D-V

USED FOR POPULATION DOSE Estimates

Half-Life
Radiorwclide (rein)

—

Boundary
Maximum individual
Los Alamos
White Rock
Boundary

Los Akrios

White Rock

41Ar

41&

41Ar

41Ar

150

13N

llC

41Ar

150

13N

11(-J

41Ar

150

13N

llC

41Ar

109.8
109.8
109.8
109.8

2.07
10.0
20.4

109.8
2.07

10.0
20.4

109.8
2.07

10.0
20.4

109.8

a[ncludes correction for radioactive

The annual dose is calculated from the dose rate and
then multiplied by the appropriate population figure to
give the estimated population dose.

Background radiation doses due to airline travel are
based on the number of trips taken by Laboratory per-
sonnel. It was assumed that 85O/oof these trips were
taken by Laboratory personnel residing in Los Alamos
County and that non-Laboratory travel was 10VOof the
Laboratory trips. Average air time at altitude for each
trip was estimated to be 4.5 h, where the average dose
rate is 0.22 mrem/h.D7

REFERENCES

decay.

x./Q
(see/m3)

2.4 X 10–6
2.0 )( 10–6
2.0 x 10–7
6.7 X 10–9
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5.5 x 10–7
6.6 x 10–7
7.8 X 10–7
5.8 X 10_ll
9.4 x 10–9
2.6 x 10–8
7.6 )( 10–8
1.1 )( IO-II
2.9 X 10-9
1.5 x 10–8
8.3 X 10–8
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D3. International Commission on Radiological Protec-
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Man,” ICRP Report No. 23 (1975).

D4. G. R. Hoenes and J. K. Soldat, “Age-Specific
Radiation Dose Commitment Factors for a One-
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APPENDIX E

ENVIRONMENTAL DATA TABLES
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TABLE E-III

LOCATIONS OF AIR SAMPLING STATIONS

Station

Latitude
or

N-S Coord

Longitude
or

E-W Coord

Regional (28-44 km)

1. Espaiiola
2. Pojoaque
3. Santa Fe

Perimeter (O-4 km)

4. Barranca School
5. Arkansas Avenue
6. Cumbres School
7. 48th Street
8. LA Airport
9. Bayo STP

10. Gulf Station
11. Royal Crest
12. White Rock
13. Pajarito Acres
14. Bandelier

Onsite

15. TA-21
16. TA-6
17. TA-53 (LAMPF)
18. Well PM-1
19. TA-52
20. TA- 16
21. Booster P-2
22. TA-54
23. TA-49
24. TA-33
25. TA-39

36°00’
35°52’
35”40’

N180
N170
N150
NI1O
N11O
N120
N090
N080
S080
S21O
S280

N095
N025
N070
N030
N020
S035
S030
S080
S165
S245
S190

106”06’
106°02’
106°56’

E130
E030
E090
Wolo
E170
E250
E120
E080
E420
E380
E200

E140
E030
E090
E305
E155
W025
E220
E290
E085
E225
E230
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Radioactive
Constituent

Gross alpha
Gross beta
241Am
238pu
239pu
3H

u
u

TABLE E-IV

REGIONAL AVERAGE BACKGROUND ATMOSPHERIC
RADIOACTIVITY CONCENTRATIONS

EPAa
Units 1980

10–15 ~Ci/mt’
10–15 ~Ci/mt’
10–18 ~Ci/mt’
10–18 ~Ci/mt
10–18 ~Ci/mt’
10–12 ~Ci/m4
10–18 ~Ci/mt’

pg/m3

Not reported
10

Not reported
3.1 * 1.2
8.2 ~ 1.7
Not reported
34*4
103 * 12

Laboratoryb
1981

Uncontrolled Area
Concentration Guide

1.1 * 0.3
121 * 33
1.5 * 2.0

–1.5 + 0.6
8.2 + 5.9
18+8

8.9 * 4.3
27 + 13

6 X 101
3 x 104
2 )( 1011
7 x 104
6 )( 104
2 x 105
2 x 106
6 X 106

—— __ .-

aUS Environmental Protection Agency, “Environmental Radiation Data:’ Report 21-22 (Decembef
1980). Data are from the Santa Fe, New Mexico sampling location and were taken from January through
June 1980.
bData annual averages are from the regional stations (Espaiiola, Pojoaque, Santa Fe) and were takeh dur-
ing calendar year 1981,
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TABLE E-VI

ANNUAL ATMOSPHERIC TR3TIATED WATER VAPOR CONCENTRATIONS

Total Number Number Corrcentrations-pCi/m3 (10- 12 pCi/mfl

Air of of Mean
Volumea Morrtldy Samples as

Station LOeation (m3) Samples <MDLb Maxc Mine Mean’ ‘% ccid
.— — — —.

Regional Stations (28-44 km)-Uncontrolled Areas

1. Espaiiola 78 12 4
2. Pojoaque

55 * 18 -0.4 * 1.8 17 * 13 0.008
78 12

3. Santa Fe
4 62 + 20 0.3 * 1.0 17 * 14 0.009

78 12 6 68 * 22 -1.3 * 1.0 18* 16 0.009
— .

Regional Group Summary 234 36 14 68 + 22 –1.3 * 1.0 18&8 0.009

Perimeter Stations (O-4km)-UncorttrolItxt Areas

4. Barranca School
5. Arkansas Ave
6. Cumbres School
7. 48th Street
8. LA Airport
9. Bayo STP

10. Gulf Station
11. Royal Crest
12. White Rock
13. Pajarito Acres
14. Bandelier

Perimeter Group Summary

Onsite Stations—ControlIsd Areas

15. TA-21
16. TA.6
17. TA-53 (LAMPF)
18. Well PM-1
19. TA.52
20. TA- 16
21. Booster P-2
22. TA-54
23. TA-49
24. TA-33
25. TA-39

On-Site Group Summary

78
78
78
78
78
78
78
78
78
78
78

12
12
12
12
12
12
12
12
12
12
12

4
3
4
2
0
3
4
0
I
o
0

858 132 21

78
78
78
78
78
78
78
78
78
78
78

858

12
12
12
12
12
12
12
12
12
12
12

132

0
4
0
0
1
3
3
0
7
0
0

18

29 k 10
30 i 10
22+8
32 * 10
13*4

130*40
9.8 + 3.4
16*6
II*4
22&8
31+10

130+40

18*6
35 * 12
31 k 10
11*4
17+6

4.5 + 1.6
14+4
93 *30
14*4
85 ~ 28
49 ~ 16-—
93 k 30

-0.5 + 0.8
-0.8 i 1.0

1.1 + 0.8
0.5 + 0.8
0.5 ~ 0.8
0.3 + 0.6
2.4 ~ 1.2
1.2 + 0.8
0.7 &0.8
1.1 * 1.0
2.5 + 1.2

-0.8 ~ 1.0

0.9 * 1.4
0.2 * 1.0
0.1 * 0.4
0.5 * 1.0
0.1 * 0.8

–0.3 i 0.8
–1.6~ 1.6

0.7 + 0.8
-0.2 + 0.4

0.7 i 0.8
0.4 * 0.8

–1.6 ~ 1.6

6.8 k 5.8 0.003
7.9 k 6.5 0.004
6.4 ~ 4.2 0.003
7.7 k 6.1 0.M4
4.5 k 2.4 0.CQ2
22 +26 . 0.011
6.1 ~ 1.6 0003
4.7 k 2.3 0.002
2.9 k 1.6 0.001
5.7 * 3.s 0.003
8.5 &4.6 0.004— .
7.6 k 2.7 0.004

5.6 + 3.I 0.0001
6.7 * 5.3 0.0001
5.4 * 4.9 0.0001
4.1 ~ 1.8 0.0001
4.4 * 3.1 O.wol
1.9 + 1.1 0.000o
2.5 &2.5 O.OQO1
22* 17 0.0004

4.4 &2.9 0.0001
30+ 17 0.0006
12*8 0.0002— .

9.0 + 2.8 0.0002

aAir volumes (m3) at average ambient conditions of 77 kPa barometric pressure and 15‘C.
bMinimum detectable limit = 1 X 10-12 IIWmf.
cUncertairrtiesare +2 standard deviations (see Appendix B.2).
dcon~olled area radioactivity concentration guide = 5 X l@ Kcilmf.

Uncontrolled area radioactivity concentration guide = 2 x 10–7 kCi/mt.
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TABLE E-VIII

ANNUAL ATMOSPHERIC URANIUM CONCENTRATIONS
(concentrations in pg/m3)

Total Number Number
Air of of Mean

Volume’ Quarterly Samples as
Station Location (m3) Samples <MDLb Maxc Mine Meanc % CGd— _ _ — —

Regional Stations (28-44 km)-Uncontrolled Areas

1. Espaiiola 53 826 4
2. Pojoaque 43 323 4
3. Santa Fe 55 059 4— _

Regional Group Summary 152 208 12

Perimeter Stations (O-4 km)— Uncontrolled Areas

4. Barranca School 52311 4
5. Arkansas Ave 46 779 4
6. Cumbrcs School 42 892 4
7. 48th Street 49 163 4
8. LA Airport 55 406 4
9. Bayo STP 48 713 4

10. Gulf Station 51 834 4
11. Royal Crest 49 135 4
12. White Rock , 49 552 4
13. Pajarito Acres 37 783 4
14. Bandelicr 43 426 4— _

Perimeter Group Summary 526 994 44

Onsite Stations—ControlledAreas

15. TA-21
16. TA-6
17. TA-53 (LAMPF)
18. Well PM-1
19. TA-52
20. TA.16
2L Booster P.2
22. TA-54
23. TA.49
24. TA-33
25. TA-39

Onsite Group Summary

48 499
49 103
49 899
49020
51 804
48 139
53 640
55 666
52 769
51 544
54 166

4
4
4
4
4
4
4
4
4
4
4

3
2
3

31*7
66* 13
39h9

–1.7*18
3.2 k 3.0
3.2 ~ 2.3

19*14
38+31
23 i 16

0.0003
0.0006
0.0004

8 66* 13 –1.7 k 18 0.0005

1

-2
2
0
1
1
0
1
3
2
1

78 k 36
57* 39

139*4O
82 + 38
64 k 33
66 + 39
98* 18
47 i 39
43 * 10
97* 50

168 + 38

–1.9 * 19
18+20

–2.0 +20
21*4
16 ~ 18
17+19
26 & 19
27 * 38
18 ~ 20
21 +24
21 A23

42 ~ 33
36 i 16
51 +61
46 * 28
42 ~ 23
40 +.24
59 & 30
34 * 10
31+11
62 k 40
74 *66

0.0007
0.0006
0.0009
0.01X)8
0.00J37
0.0007
0.0010
0.0006
0.0CQ5
0.0010
0.0012

14 168 + 38 –2.0 * 20 47 * 10 0.00438

3
3
2
2
1
4
2
1
0
0
2

74 i 38
55 * 38
53 * 37
45 k 38
71 ~ 36
37 k 39
42 * 35

239 ~ 52
43 ~ 36
51*35
50* 35

564 199 44 20 239 & 52

13+4
17* 19

–1.9* 19
–1.9 * 19

17 + 19
13*4
18 k 20
16+17
24* 17
25* 18
16+4

–1.9 k 20

‘Air volumes (m3) at average ambient conditions of 77 kPa barometric pressure and 15‘C.
bMinimum detectable limit = 1 P8/m3.

cUncertainties +2 sample standard deviations (see Appendis B.2).
‘Controlled ara radioactivity concentration guide = 1.8 X 108 pg/m3.
Uncontrolled area radioactivity concentration guide = 6 x 106 pg/m3.

Note: One curie of natural uranium is quivalent to 3000 kg Ofnatural uranium. Hence,uranium masses
can be convcrtcd to the DOE “uranium special curie” by using the factor 3.3 x I@ 13 ~Ci/pg.
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36 k 28
32* 18
26 k 22
17+23
42 k 24
23+11
30 i 14
86 * 103
33 * 10
36 k 13
31 k 17

36*11

0.00002
0.00002
0.00001
O.om 1
0.00002
0.00001
0.00002
0.0W05
0.00002
0.ooO02
013QC02

o@ooo2
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TABLE E-X

LOCATIONS OF SURFACE AND GROUND WATER STATIONS

Latitude

F&
Coordinate

Longitude

E:W
Coordinate

Map
Designation’Station

Regionalc
Chamita—Rlo Chama
Embudo—Rlo Grande
Otowi—Rlo Grande
Cochiti—Rio Grande
Bernalillo—Rio Grande
Jemez River

Perimeter
Los Alamos Reservoir
Guaje Canyon
Basalt Spring
Frijoles Canyon
La Mesita Spring
White Rock Canyond

Typeb

Sw
Sw
Sw
Sw
Sw
Sw

Sw
Sw
GWS
Sw
GWD

GWD
GWD
GWD
GWD
Sw
Sw

36°05’
36°12’
35°52’
35°37’
35°17’
35°40’

106°07’
105°58’
106”08’
106°19’
106°36’
106°44’

---
---
---
---
---
---

N105
N300
N060
S280
N080

W090
E1OO
E395
E180
E550

1

2
3
4
5

Puye Formation
Tesuque Fm (F.G. Seal)
Tesuque Fm (F.G. Seal)
Tesuque Fm (Basalts)
Surface Water
Surface Water (Sanitary Effluents)

--- --- —-

1
I
I
I
1
I

I

--- -.. ---
—-
---
---
---

---
---

--- ---

Water Supply
Distribution

N080
N1OO

E015
E120
E375
E070
W065

12
13
14
15
16

D
D
D
D
D

GWD
GWD
GWD
GWD
(lWD
GWD

Fire Station 1
Fire Station 2
Fire Station 3
Fire Station 4
Fire Station 5

Los Alamos Field
LA-lB
LA-2
LA-3
LA-4
LA-5
LA-6

Guaje Field
G-1
G-1A
G-2
G-3
G-4
G-5
G-6

S085
N185
solo

N115
N125
N130
N070
N076
N105

E530 17
18
19
20
21
22

E505
E490
E405
E435
E465

N190
N197
N205
N215
N213
N228
N215

E385
E380
E365
E350
E315
E295
E270

23
24
25
26
27
28
29

GWD
GWD
GWD
GWD
GWD
GWD
GWD
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TABLE E-X (Continued)

Latitude

&
Coordinate

Longitude

E:W
Coordinate

Map
Designation”Station Typeb

Pajarito Field
PM-1
PM -2
PM-3

Water Canyon Gallery

N030
S055
N040
S040

E305
E202
E255
W125

30
31
32
33

GWD
GWD
GWD
GWD

Noneffluent Areas
Test Well I
Test Well 3
Deep Test-5A
Test Well-8
Deep Test-9
Deep Test-10
Canada del Buey
Pajarito Canyon
Water Canyon
Test Well 2

N070
N080
Silo
N035
S155
S120
NOlO
S060
S090
N120

E345
E215
E090
E170
E140
E125
E150
E215
E090
E150

34
35
36
37
38
39
40
41
42
43

GWD
GWD
fGWD
GWD
CWD
GWD
Sw
Sw
Sw
GWD

Effluent Release Area
Acid-Pueblo Canyon
(Former Release Area)

Acid Weir
Pueblo 1
Pueblo 2
Pueblo 3
Test Well 1A
Test Well 2A

DP —Los Alamos Canyon
DPS-1
DPS-4
Ohs: Hole LAO-C
Ohs: Hole LAO-1
Ohs: Hole LAO-2
Ohs: Hole LAO-3
Ohs: Hole LAO-4
Ohs: Hole LAO-4.5

Sandia Canyon
Scs-1
SCS-2
SCS-3

N125
N130
N120
N085
N070
N120

E070
E080
E155
E315
E335
E140

44
.45
46
47
49
50

Sw
Sw
Sw
Sw
Cws
Gws

N090
N080
N085
N080
N080
N080
N070
N065

E160
E200
E070
E120
E21O
E220
E245
E270

51
52
53
54
55
56
57
58

Sw
Sw
(-IWS
GWs
Gws
Gws
(3Ws
f3ws

I
N080
N060
N050

E040
E140
E185

59
60
61

Sw
Sw
Sw
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Station

TABLE E-X (Continued)

Latitude

&
Coordinate

Longitude

E:W
Coordinate

Map
Designation* Typeb

Mortandad Canyon
GS-1
Ohs. Hole MCO-3
Ohs. Hole MCO-4
Ohs. Hole MCO-5
Ohs. Hole MCO-6
Ohs. Hole MCO-7
Ohs. Hole MCO-7.5

N040
N040
N035
N030
N030
N025
N030

E1OO
E11O
E150
E160
E175
E180
E190

62
64
65
66
67
68
69

Sw
GWS
GWS
GWS
GWS
GWS
GWS

aSee Fig. 12 for numbered locations.
bSW = surface water; G WD = deep or main aquifer; GWS = shallow or alluvial aquifer; D = water sup-
ply distribution system.
cSee Fig. 6 for regional locations.
‘Puye Formation 9 stations; Tesuque Fm (F. G. Seal) 2 stations; Tesuque Fm (C. G. Seal) 11 stations;
Tesuque (basalts) 3 stations; surface water 2 stations; surface water (sanitary eiTluents) 1 station.

I
1
I
1

1
I
I
1

I
I
I

I

I
I
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LOCATIONS OF

Station

Regional Soilsb

Regional Sediments
Rio Chama

Chamita
RIOGrande

Embudo
Otowi
Sandia
Pajarito
Ancho
Frijoles
Bernalillo

Jemez River

Perimeter Soils
Sportsman’s Club
TA-8
TA-49
Frijoles
West of Airport
South SR-4 near S-Site

Perimeter Sediments
Guaje at SR-4
Bayo at SR-4
Pueblo at Acid Weir
Pueblo at PC-1
Pueblo at Pueblo 1
Pueblo at Pueblo 2
Los Alamos at Totavi
Los Alamos at LA-2
Los Alamos at Rlo Grande
Sandia at Rio Grande
Canada del Ancha
Mortandad at SR-4
Mortandad at Rio Grande
Canada del Buey at SR-4
Pajarito at RIO Grande
Frijoles at Park Hdq
Frijoles at Rio Grande

132

TABLE E-XX

SOIL AND SEDIMENT STATIONS

Latitude

::s
Coordinate—

36°05’

36°12’
N085
S060
S185
S305
S375
35”17’

35”40’

N240
N060
S165
S245
N115
S085

N135
N1OO
N125
N130
N130
N120
N065
N125
N095
S055
S060
S030
S075
S090
S175
S280
S365

Longitude

E~W
Coordinate

106°07’

105°58’
E550
E490
E41O
E335
E235
106°36’

106°44’

E215
W075
E085
E180
E135
W035

E480
E455
E070
E070
E085
E145
E405
E51O
E555
E490
E505
E350
E480
E360
E41O
E185
E235

Map
Designation
(Figure 15)8

---

---

A
B
c
D
E
---

---

S1
S2
S3
S4
S7
S8

2
3
4
5
6
7
9
10
11
12
13
14
15
16
17
18
19



TABLE E-XX (Continued)

Station

Latitude

&
Coordinate

Longitude

E:W
Coordinate

Onsite Soils
TA-21
TA-50
West of TA-53
Sigma Mesa
East of TA-52
2-Mile Mesa
Near TA-51
East of TA-54
R-Site Road
Potrillo Drive
S-Site
Near TA-11
Near DT-9
TA-33

Onsite Sediments
Pueblo at Hamilton Bend Spr
Pueblo at Pueblo 3
Pueblo at SR-4
DP Canyon at DPS-1
DP Canyon at DPS-4
Los Alamos Canyon at Bridge
Los Alamos at LAO-1
k Alamos at GS-1
Los Alamos at TW-3
Los Alamos at LAO-4
Los Alamos at SR-4
Sandia at SR-4
Mortandad near CMR
Mortandad West of GS-1
Mortandad Near MCO-2
Mortandad at GS-I
Mortandad at MCO-5
Mortandad at MCO-7
Mortandad at MCO-9
Mortandad at MCO-13

N095
N035
N070
N050
N020
N025
S030
S080
S015
S065
S035
S070
S150
S245

N105
N090
N070
N090
N075
N095
N080
N075
N075
N075
N065
N025
N060
N045
N035
N040
N035
N025
N030
N015

E140
E095
E105
E135
E145
E030
E200
E295
E030
E195
W025
E020
E140
E225

E255
E315
E350
E160
E205
E020
E120
E200
E215
E240
E355
E315
E036
E095
E090
E105
E155
E190
E215
E250

Map
Designation
(Figure 15)”

S9
Slo
S13
S16
S17
S18
S19
S20
S21
S23
S24
S25
S26
S27

20
21
22
23
24
25
26
27
28
29
30
32
33
34
35
36
37
38
39
40

133



TABLE E-XX (Continued)

Latitude Longitude
Map

::s E:W Designation
Station Coordinate Coordinate (Figure 15)’

Pajarito at SR-4
Potrillo at TA-36
Potrillo at SR-4
Water at Beta Hole
Water at SR-4
Water at Rio Grande
Ancho at SR-4
Ancho at RIOGrande
Chaquihui at Rio Grande

S105
S075
S145
S090
S170
S240
S255
S295
S335

E320
E150
E295
E095
E260
E385
E250
E340
E265

———.—————

aSee Fig. 15 for numbered locations.
bbcations are the same as for surface water stations (Table E-X).
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TABLE E-XXVI

QUALITY OF EFFLUENTS FROM LIQUID
RADIOACTIVE WASTE TREATMENT PLANTS FOR 1981

Waste Treatment Plant Location

TA-50 TA-21

Radioactive
Isotopes

238pu

239~

241Am

89sr

9osr
3H
137(-J
234u

Activity Average Activity Average
Released Concentration Released Concentration

(mCi) (~Ci/mt) (mCi) (~Ci/mf)

2.9 5.2 x 10–8 0.45 1.0 x 10–7
54.7 9.9 x 10–7 0.70 1.6 X 10–7

22.7 4.1 x 10–7 1.7 3.8 X 10-7

41.5 7.5 x 10–7 0.12 2.7 X 10–8

22.8 4.1 )( 10–7 0.87 2.0 )( 10–7

17000 3.1 x 10-4 436 9.9 x 10–5
122 2.2 x 10–6 0.55 1.2 x 10–7

0.95 1.7 x 10–8 0.95 2.1 x 10-7

Waste Treatment Plant Location

TA-50 TA-21

Average Average
Nonradioactive Concentration Concentration

Constituent (mg/t) (mg/t)

cda

Ca
c1
Cr (Total)a
Cua

F
Hga

Mg
Na
Pba
Zna
CN
CODa
N03(N)
P04
TDS
pHa
Total Effluent Volume

0.0003
85
57

0.037
0.23

15.1
0.0006
4.8

645
0.025
0.258
0.032

44
262

1.5.
2625

6.9- 12.6
5.533 x 107 c

0.318
25
33

0.092
0.099

110.5
0.0007
5

766
0.017
0.247

---

61
277

0.93
2649

7.9- 12.4
4.425 x 106 t

‘Constituents regulated by National Pollutant Discharge Elimination System permit.
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TABLE E-XXX

ESTIMATED CONCENTRATIONS OF TOXIC ELEMENTS
AEROSOLIZED BY DYNAMIC EXPERIMENTS

Annual Average

1981 Per Cent Concentration Applicable
Total Usage Aerosoliied (ng/m3) Standard

Element (kg) (%) 4 km 8 km (ng/m3)— .

Uranium 1087 10 0,11 0.04 9000’
Be 10.6 2 0.0003 0.0001 lob

~fo:;y av)
Pb 57.6 lW 0.06 0.025

(3 month av)
.—— ——— —

‘Department of Energy Order 5480.1, Chapter XI.
%ection 201 of the Ambient Air Quality Standards and Air Quality Control Regulations adopted by the
New Mexico Health and Social Services Board, April 19, 1974.
cAssumed percentage aerosolization.
%0 CFR 50.12.
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TABLE E-XXXII

INDUSTRIAL LIQUID EFFLUENT QUALITY SUMMARV

Range ofi

r Number
Deviation 1 -P

1 1
b.

Number Number Liiiting Standards Outfails
of Permit of or Causing

Out falls Constituents Deviations pHb Deviations

Dkcharge
Category

Power Plant

Boiler Blowdown

2C TSS
Free Cl
pH

11
0

14

1.08-1030
---

1.9- 11.9

3
0
2

Id TSS
Fe
Cu
P
pH

1
0
3

0
9

2.67
---

1.31-2.32
---

9.5- 11.9

1
0
1
0
1

Treated Cooling
Water

30 e TSS
Free Cl
P
pH

2
0
0
3

1.13-3.41
---
---

9.1 -9.4

1
0
0
1

Noncontact
Cooling Water

30 f pH o 0---

Radioactive Waste
Treatment Plant
Discharges

2 NH3
COD
TSS
Cd
Cr
Cu
Fe

Pb
Hg
Zr
pH

o
0
1
0
1
0
2
0
0
0
0

0
0
1
0
1
o’

1
0
0
0
0

---
---

1,001
---

1.46
---

1.08 -2.1
---
---

---

___

High Explosives
Waste Discharges

2(3g COD
TSS
pH

9
8
1

1.06-9.68
1.15-29.98
9.2

6
3
1
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TABLE E-XXXII (Continued)

Range 0!”:

[

Deviation

Number Number 1Liiidng Standards

Discharge of Permit of or
Category Out falls Constituents Deviations pHb

Photo Waste 14 h Cn o
Discharges TSS o

pH o
Ag 4

Printed Circuit 1 COD o
Board Develop- Cu 6
ment Wastes Fe 5

Ni o
P o
pH 6

Acid Dip Tank li Cu o
Rinse pH o

Gas Cylinder lj TSS o
Cleaning Waste P o

pH o

---

---

---

2.42 -22.5

---

2.5- 14.6
6.1-42.75
---

---

2.8- 3.6

---
---

---

---

---

Number
of

Outfalls
Causing

Deviations

0
0
0
3

0
1
1
0
0

1

0
0

0
0
0

———.. —

aSummary of reports to EPA or NPDES Permit NM 0028355.
b_fhe pH -range iimit on ~1 Outfalls is not less than 6.() or greater than 9.() standard Uds.

cReduced from 6 outfalls to 2 outfalls in 1981.
‘Reduced from 3 outfalls to 1 outfall in 1981.

. ‘Reduced from 35 outfalls to 30 outfalls in 1981.
‘Reduced from 33 outfalls to 30 outfalls in 1981.
gReduced from 22 outfalls to 2(3 outfah in 1981.

‘Reduced from 15 outfalls to 14 outfalls in 1981.

‘Eliminated in 1981.
juse discontinued in 19810
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TABLE E-XXXIII

MEANS AND EXTREMES OF TEMPERATURE AND PRECIPITATION—
CLIMATOLOGICAL SUMMARY (191 1-1981) FOR LOS ALAMOS, NEW MEXICOb

Temperature (“C)

Extremes
Means High Low

Monthly

Mem

High

Daily

Max

Low

Daily

Min

Mean Mean Mon~tdy

Max Min Av8 Mem Year—— —. .Month

Jan

Feb

March

April
May

June

July

Aug

Sept
Ott

Nov
Dec

Year Date Date

4.3 –7.s –1.6 3.1 1953
6.1 –5.8 0.2 3.0 I934

1/12/53

2/24/36

–6.2

–5.0

1930

1939

17.8

18.9

–27.8

–25.6

1/1 3/63

211/5 1

2/8/33

3/1 1/489.3 –3.0 3.2 7.7 1972 0.0 1948 21.7 3/26/71
3/30/76
4/23/38
3/29/35
6/22/81
7fi1/3s
8110/37
9/11/34
10/1/80
11/1/50

12/27180

–19.4

14.2 1.0 7.6 12.4 1954
19.4 6.0 12.7 15.8 1956
25.4 11.3 18.4 20.8 1980
26.9 13.4 20.2 21.9 1980
25.2 12.4 18.8 21.3 1936
22.3 9.1 15.7 18.8 1956
16.7 3.7 10.2 12.6 1963

9.3 –2.7 3.3 6.9 1949
5.2 –6.5 -0.6 10.1 1980

4.3
10.1

15.8
17.4

16.1
13.4

6.9

–0.8
–4. 1

1973

1957

1965
1926

1929

1965

1976

1972

1931

26.1

31.7
35.0

35.0

33.3
34.4

28.9

22.2

17.8

–15.0
-4.4

–2.2

2.8

4.4

–5.0

–9.4
–25.6

–25.0

4/9/28
4 Dates

6/3/19

7/7/24

8/1 6147

9/29/36

10/19/76
l/28/76

1219178

Annual 15.3 2.6 9.0 11.1 1954 6.8 1932 35.0 7/1 1/35
6/22!81

–27.8 1/13/63

Precipitation (mm)
Mean Number of Days

Rainc Snow Max Min
Mo. Daily Mo. Daily Precip Temp Temrs

Month Mean Max Year Max Date Mean Max Year Ma.i Date >2.5 mm >32°C @oc

Jan

Feb

March

April

May

June
July

Aug

Sept

Ott
Nov

Dec

Annual

21.6
17.3

25.7

21.8

28.7

28.5

80.8

99.8
41.4

38.6
24.4
24.9

171.5

62.0

104.4

117.9

113.5

141.5

202.7
284.0
147.1

172.0
167.6

72.4

1916
1948

1973

1915

1929

1913

1919
1952

1941
1957

1978

196S

64.5
26.7

57.2

50.8
45.7

63.8
62.7

S7.4
56.1
88.4

45.0

40.6

l/27f16
2/20/1 5

3/30/16

4/ 12/75

5/21129

6/10/13

7/3 1/68

8/!/51
9/22/29
lo/5/l 1

11/25/78

12/6/78

246
186

247

129

21
0

0
0
2

42

128

293

998
605

914

853
432
. ..

1949

1948

1973

1958
1917

—.

381

330

457

508
305

.. .

1/s/13

2120115

3/30/1 6

4/12175

512/78

2
2

3

2

3

3
8

9
4

3
2

3

0

0
0
0
0
1
1

0
0
0

0
0

30
26

24

13

2

0
0

0
0
7

22

30

... — —. .-.

...
152

229
665

1049

...
1913
1972
1931

1967

...
152
229

356

559

—
9125113

10/3 1/72
11/22/3 1

1216/78

453.4 770.6 1941 88.4 10/5/1 1 1295 2540 1958 559 12/6/78 43 2 154
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TABLE E-XXXIII (Continued)

CLIMATOLOGICAL SUMMARY 1981

Temperature (“C)

Means

Mean Mean
Max

Jan

Feb

March
April

May

June

July

Aug

Sept
Ott
Nov
Dec

Annual

7,8

10.2
8.7

18,1
19.0
28.1
28.1
25.8
22.6
15,8
12.4
8.0

17.1

Min

–5.5

–5.3

–3.5

2.6
4.6

11.0

12.4

11.1

9.2
2.7

–1.6
-5.2

2.7

Extremes

Avg

1.2

2.4

2.6
10.4

11.8
19.5
20.3
18.4
15.9
9.3
5.4
i.4

9.9

High

13.3

18.3

15.6

25.6

25.6

35.0

34.4
31.7
26.1

20.6
18.9
16.1

35.0

Date

5

19

26

30

27

22

21

5
2

5
16
7

6122

Law Date

–5.5
–13.9

–7.2

-7.2

-3.3

1.7

10.0
7.8

6.1
–3.9
–9.4

–16.1

–16.1

17

11

7
5
9
4
2

28
24
31
26
24

12/24

Precipitation (mm) Number of Days

Rainb Snow Max Mirr

Daily Daily Preeip Temp Temp

Month Totrd Max Date Total Max Date 22.5 mm >32°C <Ooc

—— —— —— — ——

Jan

Feb
March
April
May

June
July
Aug

Sept

Oa
Nov
Dec

1.3 1.3 18 30 30 18 0
2.3 1.5 10 33 25 10 0

69.3 25.4 11 747 381 11 5
19.0 9.4 14 25 25 15 3
55.1 15.2 1 0 0 -. 6
31.O 9.4 23 0 0 . . . 3
85.3 19.0 1 0 o– 10
70.1 16.8 31 0 0 . . . 9

60.2 15.2 4 0 0 .- 8

34.8 21.6 2 0 0 .- 3
21.1 19.0 29 38 31 29 1

0.3 0.3 31 5 5 31 0

0 31

0 27

0 31

0 8

0 2

8 0

6 0
0 0

0 0

0 8
0 23
0 30

Annual 449.8 25.4 3/1 1 879 381 3/1 I 47 14 160

‘Means bawd on standard 30-year period: 1951-1980.
b~tjtude 350 32 nofih, longitude 106” 19’ west; elevation 2260 m.

cIncludes liquid water equivalent of frozen precipitation.
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January

February

TABLE E-XXXIV

HIGHLIGHTS OF WEATHER DURING 1981

Average temperature = 1.2° C (34. 1“F).
Warmest since 1956.
3rd warmest January.
4th driest January: 1.3 mm (0.05 in.).
Only 30 mm (1.2 in.) of snow.
TMDH on the Ist: ll.l °C (52”F).
TMDH on the 5th: 12.2°C (54”F).
TMDH on ‘the 9th: 11.7°C (53”F).
Windstorm on 3 lst: gust of 29 m/see (65 mph).

Average temperature = 2.4°C (36.4”F).
5th warmest February.
Dry: only 2.3 mm (0.09 in.) precipitation and 33 mm (1.3 in.) snow.
SMDH on the 15th 13.9°C (57”F).
SMDH on the 16th: 15.0°C (59°F).
SMDH on the 18th: 15.6°C (60°F).
SMDH on he 19th 18.3°C (65”F).
SMDH on the 25th: 16.I”C (61°F).

Whter 80-81 Average temperature = 2.4° C (36.3 “F).
(Dec. 80-Feb.81) Warmest winter on record

(Previous warmest: 1953-1954 and 1979-1980).
Driest winter on record: 11.9 mm (0.47 in.) precipitation
(Previous record: 26.9 mm (1,06 in. for
1957-1958).
4th least snowfall: 241 mm (9.5 in.).

March 4th wettest March: 69.3 mm (2.73 in.) precipitation.
4th snowiest March: 747 mm (29.4 in.) snow.
SMDP on the 2nd: 15.2 mm (0.60 in.) precipitation.
Snowstorm on the 1lth.
SMDP on the 1Ith: 25.4 mm (1.00 in.) precipitation.
SMDS on the 1Ith: 381 mm (15.0 in.) snow.
Windstorm on the 21st: gusts to 33 m/see (73 mph).

I
I
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April

June

July

TABLE E-XXXIV (Continued)

Average temperature = 10.4”C (50.7”F).
3rd warmest April.
Windstorm/duststorm on the 3rd: gusts to 36 m/see (78 mph).
SMDH on the 25th: 24.4°C (76”F).
SMDH on the 26th: 24.4° (76”F).
SMDH on the 27th: 23.3°C (74”F).
SMDH on the 28th: 23.3°C (74”F).
SMDH on the 29th: 23.3°C (74”F).
SMDH on the 30th: 25.6°C (78”F).

Warm June.
Average maximum temperature = 28.l°C (82.6”F).
Second highest average maximum temperature for June.
SMDH on the 7th: 30.6°C (87°F).
SMDH on the 8th: 31.7°C (89”F).
SMDH on the 9th: 32.2°C (90”F).
SMDH on the 10th: 32.2°C (90”F).
SMDH on the 1lth: 32.2°C (90”F).
TMDH on the 18th: 32.2°C (90”F).
SMDH on the 20th: 33.3°C (92”F).
SMDH on the 21st: 34.4°C (94°F).
SMDH on the 22nd: 35.O”C (95”F).
TMDH on the 24th: 32.2°C (90”F).

SMDP on the lst: 19.0 mm (0.75 in.).
SMDH on the 20th: 33.3°C (92”F).
SMDH on the 2 lst: 34.4°C (94”F).

August SMDH on the 5th: 31.7°C (89°F). .

November 4th warmest November on record.
Warmest since 1966.
SMDH on the 16th: 18.9°C (66°F).
TMDH on the 17th: 17.8°C (64”F).
TMDH on the 23rd: 15.6°C (60”F).
SMDH on the 24th: 18.9°C (66”F).
SMDP on the 29th: 19.0 mm (0.75 in.).

December Driest December on record: 0.25 mm (0.01 in.)
precipitation.
Tied record for least snow in December: 5.1 mm (0.2 in.).
Very warm December.
SMDH on the 7th: 16.1°C (61” F).
SMDH on the 8th: 15.6°C (60°F).
SMDH on the 9th: 15.6°C (60”F).
SMDH on the 10th: 14.4°C (58”F).
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TABLE E-XXXIV (Continued)

Annual Average temperature = 9.88°C (49.78”F).
Mean annual temperature (195 1-1980) = 8.97°C (48. 14”F).
4th warmest year on record.
Warmest since 1956.
1981 precipitation = 449.8 mm (17.71 in.).
Mean annual precipitation (195 1-1980) = 453.4 mm (17.85 in.).
1981 snowfall = 879 mm (34.6 in.).
Mean annual snowfall (195 1-1980) = 1295 mm (5 1.0 in.).

Key for Abbreviations

SMDH: Set Maximum Daily High Temperature Record
SMDL Set Minimum Daily Low Temperature Record
SMDP: Set Maximum Daily Precipitation Record
SMDS: Set Maximum Daily Snowfall Record
TMDH: Tied Maximum Daily High Temperature Record
TMDL: Tied Minimum Daily Low Temperature Record
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TABLE E-XXXV

RESULTS FROM SULPHLEX EXPERIMENTS

Plant Control 1% Asphalt I% Sulphlex

Chlorophyll (mg/g tissue)

Beans (Exp. 2) 0.82 + 0.17 0.95 + 0.16 1.06 + 0.22
Beans (Exp. 4) 1.31 * 0.19 1.68 + 0.42 1.47 * 0.31
Grass (Exp. 5) 1.53 * 0.37 1.59 ● 0.30 1.73 * 0.13
Beans (Exp. 5) 1.11 + 0.32 1.23 + 0.28 1.24 + 0.31
Barley (Exp. 5) 1.13 + 0.46 1.14 +-0.27 1.23 + 0.26
Beans (Exp. 6) 1.00 + 0.46 0.83 + 0.21 1.12 + 0.33
Barley (Exp. 6) 1.27 + 0.29. 1.32 + 0.29 1.51 * 0.22

Dry Plant Weight (g)

Beans (Exp. 1) 3.52 + 0.98 3.41 + 1.92 2.94 k 1.20
Grass (Exp. 3) 0.39 * 0.14 0.47 ● 0.09 0.45 + 0.16
Beans (Exp. 4) 2.24 + 0.42 1.21 ● 0.54 1.65 + 0.59
Beans (Exp. 5) 1.16 + 0.28 1.90 + 0.91 0.96 + 0.23
Barley (Exp. 5) 0.63 + 0.17 0.54 * 0.21 0.69 + 0.13
Beans (Exp. 5) 1.16 + 0.35 1.41 * 0.38 1.48 + 0.42
Barley (Exp. 6) 0.75 + 0.19 0.52 + 0.12 0.54 * 0.14

Drv Weight Bean Pods (g)

Exp. 2 0.64 + 0.15 0.54 + 0.20 0.15 * 0.07
Exp. 4 1.09 * 0.s5 0.70 k 0.46 0.12 * 0.15
Exp. 5 0.93 + 0.26 1.08 + 0,48 0.64 + 0.25
Exp. 6 0.63 + 0.26 0.57 * 0.20 0.40 * 0.22

Average Number of Seeds per Plant

Exp. 2 0.65 + 0.90 0.90 * 0.55 0
Exp. 4 1.60 + 1.23 1.79 + 1,47 0.13 * 0.35
Exp. 5 2.00 + 0.82 1.89 + 1.36 1.33 + 0.87
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APPENDIX F

DESCRIPTIONS OF TECHNICAL AREAS

Locations of the 31 active technical areas (TA’s)
operated by the Laboratory are shown in Fig. 4. The
main programs conducted at each are listed in this ap-
pendix.

TA-2, Omega Site: Omega West Reactor, an 8
megawatt nuclear research reactor, is located here. It
serves as a research tool in providing a source of
neutrons for fundamental studies in nuclear physics and
associated fields.

TA-3, South Mesa Site: In this main technical area of
the Laboratory is the Administration Building that con-
tains the Director’s office and administrative otllces and
laboratories for several divisions. Other buildings house
the Central Computing Facility, Personnel Administra-

tion Department otlices, Materials Department, the
science museum, Chemistry and Metallurgy Division,
Physics Division, technical shops, cryogenics
laboratories, a Van de Graaff accelerator, and cafeteria.

TA-6, Two Mile Mesa Site: This is one of three sites
(TA-22 and TA-40 are the other two sites) used in
development of special detonators for initiation of high
explosive systems. Fundamental and applied research in
support of this activity includes investigation of
phenomena associated with initiation of high explosives,
and research in rapid shock-induced reactions with
shock tubes.

TA-8, GT Site (or Anchor Site West): This is a non-
destructive testing site operated as a service facility for
the entire Laboratory, It maintains capability in all
modern nondestructive testing techniques for insuring
quality of materials, ranging from test weapon compo-
nents to checking of high pressure dies and molds. Prin-
cipal tools include radiographic techniques (x-ray
machines to 1 million volts, a 24-MeV betatron),
radioactive isotopes, ultrasonic testing, penetrant testing,
and electromagnetic methods.

TA-9, Anchor Site East: At this site fabrication

feasibility and physical properties of explosives are ex-
plored. New organic compounds are investigated for
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possible use as explosives. Storage and stability problems
are also studied.

TA-2 Z, K-Site: Facilities are located here for testing
explosive components and systems under a variety of ex-
treme physical environments. The facilities are arranged
so testing may be controlled and observed remotely, and
so devices containing explosives or radioactive materials,
as well as those containing nonhazardous materials, may
be tested.

TA-14, Q-Site: This firing site is used for running

various tests on relatively small explosive charges and
for fragment impact tests.

TA-15, R-Site: This is the home of PHERMEX—a

multiple cavity electron accelerator capable of producing
a very large flux of x-rays for certain weapons develop-
ment problems and tests. This site is also used for the in-
vestigation of weapon functioning and weapon system
behavior in nonnuclear tests, principally by electronic
recording means.

TA-16, S-Site: Investigations at this site include
development, engineering design, pilot manufacture, en-
vironmental testing, and stockpile production liaison for
nuclear weapon warhead systems. Development and
testing of high explosives, plastics and adhesives, and
process development for manufacture of items using
these and other materials are accomplished in extensive
facilities.

TA-18, Pq”arito Laboratory Site: The fundamental
behavior of nuclear chain reactions with simple, low-
power reactors called “critical assemblies” is studied
here. Experiments are operated by remote control and
observed by closed circuit television. The machines are
housed in buildings known as “kivas” and are used
primarily to provide a controlled means of assembling a
critical amount of fissionable materials. This is done to
study the effects of various shapes, sizes, and configura-
tions. These machines are also used as sources of fission
neutrons in large quantities for experimental purposes.
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TA-21, DP-Site: This site has two primary research
areas, DP West and DP East. DP West is concerned
with tritium research. DP East is the high temperature
chemistry site where studies are conducted on the
chemical stability and interaction of materials at tem-
peratures up to and exceeding 3300”C.

TA-22, TD Site: See TA-6.

TA-28, Magazine Area “A”: Explosives storage area.
TA-33, HP-Site: Design and development of nuclear

and other components of weapon systems are conducted
here. A major tritium handling facility is located here.
Laboratory and oflice space for Geosciences Division
related to the Hot Dry Rock Geothermal Project are also
here.

TA-35, Ten Site: Nuclear safeguards research and
development, which is conducted here, is concerned with
techniques for nondestructive detection, identification,
and analysis of fissionable isotopes. Research in reactor
safety and laser fusion is also done here.

TA-36, Kappa Site: Various explosive phenomena,
such as detonation velocity, are investigated here.

TA-37, Magazine Area “C”: Explosives storage area.
TA-39, Ancho Canyon Site: Nonnuclear weapon

behavior is studied here, primarily by photographic
techniques, Investigations are also made into various
phenomenological aspects of explosives, interaction of
explosives, and explosions with other materials.

TA40, DF-Site: See TA-6.

TA-42, W-Site: Personnel at this site are engaged
primarily in engineering design and development of
nuclear components, including fabrication and evalua-
tion of test materials for weapons. Also located here is an
underground laboratory that is used for physics experi-
ments.

TA-43, Health Research Laboratory: The Biomedical

Research Group does research here in cellular
radiobiology, molecular radiobiology, biophysics, mam-
malian radiobiology, and mammalian metabolism. A
large medical library, special counters used to measure
radioactivity in humans and animals, and animal quar-
ters for dogs, mice and monkeys are also located in this
building.

TA=#6, WA Site: Here applied photochemistry, which
includes development of technology for laser isotope

separation and laser-enchancement of chemical
processes, is investigated. Solar energy research, par-
ticularly in the area of passive solar heating for
residences, is done.

TA-48, Radiochemistry Site: Laboratory scientists
and technicians at this site study nuclear properties of
radioactive materials by using analytical and physical
chemistry. Measurements of radioactive substances are
made and “hot cells” are used for remote handling of
radioactive materials.

TA-50, Waste Management Site: Personnel at this site
have responsibility for treating and disposing of most
contaminated liquid waste received from Laboratory
technical areas, for development of improved methods of
waste treatment, and for containment of radioactivity
removed by treatment. Radioactive waste is piped to this
site for treatment from many of the technical areas.

TA -51, Radiation Exposure Facili@: Here animals are
irradiated to determine biological effects of high and low
exposures.

TA-52, Reactor Development Site: A wide variety of
activities related to nuclear reactor performance and
safety are done here.

TA-53, Meson Physics Facility: The Los Alamos
Meson Physics Facility (LAMPF), a linear particle ac-
celerator, is used to conduct research in the areas of
basic physics, cancer treatment, materials studies, and
isotope production.

TA-54, Waste Disposal Site: This is a disposal area
for radioactive and toxic wastes.

TA -55, Plutonium Processing Facilities: Processing of
plutonium and research in plutonium metallurgy are
done here.

TA-57, Fenton Hill Site: This is the location of the
Laboratory’s Hot Dry Rock geothermal project. Here
scientists are studying the possibility of producing energy
by circulating water through hot, dry rock located hun-
dreds of meters below the earth’s surface. The water is
heated and then brought to the surface to drive electric
generators.

TA-58, *O Mile Mesa. Undeveloped technical area.
TA -59, Occupational Health Site: Occupational

health and environmental science activities are conduc-
ted here.
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APPENDIX G

PUBLICATIONS OF THE ENVIRONMENTAL SURVEILLANCE GROUP DURING

W. S. Baldridge, F. V. Perry, E. S. Gladney, “Petrology
and Geochemistry of the Cat Hills Volcanic Field, Cen-
tral Rio Grande Rift, New Mexico,” Geological Society
of America Bulletin, submitted 1981.

N. M. Becker, W. D. Purtymun, and W. C. Ballance,
“Aquifer Evaluation at Fenton Hill, October and
November 1980~’ Los Alamos National Laboratory
report LA-8964-MS (October 198 1).

N. M. Becker, R. A. Pettitt, and R. H. Hendron, “Power
from the Hot Dry Rock Geothermal Resource;’ presen-
ted at the Joint Power Conference sponsored by ASME
and ASCE, in St. Louis, Missouri, October 4-8, 1981.

B. M. Bowen, J. M. Dewart, and F.G. Fernald, “A Study
of the Nocturnal Drainage Flow Over a Sloping Plateau

in North-central New Mexico;’ Second Conference on
Mountain Meteorology, Steamboat Springs, Colorado,
November 9-12, 1981.

C. P. Conrad, M. W. Rowe, and E. S. Gladney, “Com-
parative Determination of Uranium in Silicates by

Delayed Neutron Activation Analysis,” Geostandards
Newsletter, submitted September 1981.

D. B. Curtis, E. S. Gladney, and E. T. Jurney, “A Revi-
sion of the Meteorite Based Cosmic Abundance of
Boron:’ Geochimica et Cosmochimica Acts 44, 1945
(1980).

D. R. Dressen, M. Lynn Marple, E. S. Gladney, D. R.
Pernn, and J. M. Williams, “Mobility and Bioavailability
of Uranium Mill Tailings Contaminants;’ Environmental
Science and Technology, submitted December 1981.

Environmental Surveillance Group, “Radiological Sur-
vey of the Site of a Former Radioactive Liquid Waste
Treatment Plant (TA-45) and the Effluent Receiving
Areas of Acid, Pueblo, and Los Alamos Canyons, Los
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Alamos, New Mexico, Final Report.”

1981

Los Alamos
National Laboratory report LA-8890-ENV/Department
of Energy report DOE/EV-0005/30 (May 198I).

Environmental Surveillance Group, “Environmental Sur-
veillance at Los Alamos During 1980,” Los Alamos
National Laboratory report LA-88 1O-ENV (April 198 1).

R. W. Ferenbaugh, W. D. Apall, and D. M. Lacombe,
“Detection of Bromacil Herbicide in Ponderosa Pine:’
Bulletin of Environmental Contamination and Tox-
icology 27, 268-273 (198 1).

E. S. Gladney and W. E. Goode, “Elemental Concentra-
tions in Eight New USGS Rock Standards—A Review,”
Goeostandards Newsletter 5, 31 (1981).

E. S. Gladney, D. R. Perrin, and W, K. Hensley, “Deter-
mination of Uranium in NBS Biological Standard
Reference Materials by Delayed Neutron Assay,” J,
Radioanal. Chem. 59, 249 (1980).

E. S. Gladney, “Compilation of Elemental Concentration
Data for Fourteen Canadian Certified Reference
Materials Project Standards,” Los Alamos Scientific
Laboratory report LA-8382-MS (May 1980).

E. S. Gladney, D. R. Perrin, J. P. Balagna, and C. L.
Warner, “Evaluation of a Boron Filtered Epithermal
Neutron Irradiation Facility;’ Anal. Chem. 52, 2128
(1980).

E. S. Gladney and D. Knab, “Determination of Selenium
in Twenty Geological Reference Materials by Neutron
Activation and Inorganic Ion Exchange;’ Geostandards
Newsletter 5, 67 (1981).

E, S. Gladney, “Compilation of Elemental Concentration
Data for the United States Geological Survey’s Six
Geochemical Exploration Reference Materials,” Los
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Alamos Scientific Laboratory report LA-8473-MS
(August 1980).

E. S. Gladney, J. W. Owens, T. C. Gunderson, and W.
E. Goode, “Quality Assurance for Environmental
Anal ytical Chemistry: 1976 -1979,” Los Alamos
National Laboratory report LA-8730-MS (198 1).

E. S. Gladney, “Comparison of Methods for Calculation
of Recommended Elemental Concentrations for Cana-
dian Certified Reference Materials Project Rock Stan-
dards SY-2, SY-3, and MRG- 1~’ Los Alamos National
Laboratory report LA-8770-MS (198 1).

E. S. Gladney and D. R. Perrin, “Instrumental Thermal
Neutron Activation Determination of Twenty Elements
in Nineteen Silicate Reference Materials,” Geostandards
Newsletter 5, 113-124 (1981).

E. S. Gladney, W. E. Goode, D. R, Perrin, and C. E.
Burns, “Quality Assurance for Environmental Analytical
Chemistry: 1980,” Los Alamos National Laboratory
report LA-8966-MS (198 1).

T. E. Hakonson, G. C. White, E. S. Gladney, and M. M.
Muller, “Preliminary Assessment of Geologic Materials
to Minimize Biological Intrusion of Low-Level Waste
Trench Covers and Plans for the Future,” DOE Low-
Level Waste Management Program, Third Annual Par-
ticipants Information Meeting, New Orleans, Louisiana,
November 4-6, 1981 (LA-UR-8 1-3274). ‘

T. E. Hakonson and E. S. Gladney, “Biological Intrusion
of Low-Level Waste Trench Covers,” Materials
Research Society Symposium on the Technical Basis for
Nuclear Waste Management, Boston, November 17-19,
1981.

J. W. Owens, E. S. Gladney, and D. Knab, “Determina-
tion of Boron in Geological Materials by Induxtively-
Coupled Plasma Emission Spectrometry,” Anal. Chem.
Acts, submitted 1981.

D. R. Perrin and E. S, Gladney, “Determination of
Uranium in Seventeen CRPG Rock Reference Samples

by Independent Nuclear Methods;’ Geostandards New-
sletter, submitted 1981.

W. D. Purtymun, R. W. Ferenbaugh, and W. H. Adams,
“Water Quality in the Vicinity of Fenton Hill: Los
Alamos National Laboratory report LA-9007-PR (Sep-
tember 198 1).

W. D. Purtymun and M. Maes, “Water Supply at Los
Alamos During 1980,” Los Alamos National
Laboratory report LA-8977-PR (October 1981).

J. Salazar and S. Meadows, “An Investigation of
Radionuclide Concentrations in Tissues of Elk Utilizing
Los Alamos National Laboratory Land,” Health
Physics, submitted November 1981.

W. A. Sedlacek, G. Heiken, E. J. Mroz, E. S. Gladney,
D. R. Perrin, R. Liefer, I. Fisenne, L. Hinchliffe, and R.
L. Chuan, “Physical and Chemical Characteristics of
Mt. St. Helens Airborne Debris,” Proceedings of the
10th International Laser Radar Conference, Session J,
Silver Springs, Maryland, October 1980.

P. E. Trujillo, E. S. Gladney, D. Z. Counce, E. J. Mroz,
D. R. Perrin, J. W. Owens, and L. E. Wangen, “A Com-
parison Study for Determining Dissolved Boron in
Natural Water and Geothermal Fluid,” Anal. Letters,
submitted December 1981 (LA-UR-8 1-2522).

D. T. Vaniman, B. M. Crowe, and E. S. Gladney, “Ex-
clusion of Rubidium from General Trace Element
Enrichment on Hawaiite Lavas from Crater Flat,
Nevada,” Contributions to Mineralogy and Petrology,
submitted December 1981.

L. J. Walker, W. R. Hansen, D. C. Nelson, G. Maestas,
W. J. Wenzel, F. A. Guevara, Jr., L. Warren, J. C.
Rodgers, and J. M. Graf, “Alternative Transuranic
Waste Management Strategies at Los Alamos National
Laboratory,” Los Alamos National Laboratory report
LA-8982-MS (September 198 1).
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LOS ALAMOS SCIENTIFIC LAB.OORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 07'544 
TELEPHONE: 

OFFICE MEMORANDUM 
. .  

DATE: . ' Dean D. Meyer, Groirp Lead.er, H - 1  January 3 ,  1968 . TO 

j+&xjgec-&a b COV rt S ~ I  

pubiiciy Rdear;abia 
/*.'.. 

FROM : William F. Romero, H-1  

SUBJECT: \ E m Y  W O R T  FOR WEEK ENDED DECDBER 31, 1967 

SYMBOL : H-1 -DP 

AIBJ3DRNE CONTAMINATION TESTS: There were no routine A i r  Tests exceeding 

4.0 d/m/M3 recorded during the  pas t  week. 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

Four special  A i r  T e s t s  were taken. 

No above tolerance nose counts were recorded. 

HAND COUNTS: N o  above $okrance hand counts w e r e  recorded. 

COMTAMIIVATED ACCIDENTS 

AND / OR INCIDENTS: 

None were reported. 

A I R  EXHAUST SYSTEN: ,, ( Note:) All counts a re  expressed i n  d/m/M3. 

Building 12- ( F i l t e r  House) STACK 1 STACK 2 STACK 3 STACK 4 

Date: 1.2-26- 12-29- 67 2 1 1 0 

ROOM 311 STACK EXHAUST MAIN STACK DTCIIEWTGR STACK 

Date: 12-26- 12-29- 67 6 187 

, 



ROOM 413 STACK 

Date: 12-26- 12-29- 67 

DP EAST STACICS 

Date: 12-26. 12-29- 67 

6 

BUILDING 146 ( F i l t e r  House) Day R u n  

Dates: 

12-26- 67 

12-27- 67 

12-28- 67 

12-29- 67 

Average 

cc: William Pkumnan, CMB 11 

f i l e  

n31;"XE EXHAUST 

295 1 



TO 

FROM : 

SUBJECT: 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATOR‘ 
UNIVERSITY OF CALIFORNIA 

LO5 ALAMOS. NEW MEXICO 8,7S44 
TELEPHONE: 

OFFICE MEMORANDUM 

Dean D. Meyer, Group Leader, H-1 DATE: January 9, 1968 

William F. Romero, H-1 

WEEKLY RFPORT FOR WEEK ENDED JANUARY 7, 1968 

H-1-DP 

AIRBORNE CONTAMINATION TESTS: 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 
AND/ OR INCIDENTS: 

AIR EXHAUST SYSTEM: (Note:) 

Building 12- ( F i l t e r  House) 

Date: 

1-2- 1-5- 68 

ROOM 313 STACK EXHAUST 

Date : 
1-2- i-5- 68 

There were no rout ine A i r  Tests exceeding 

4.0 d/m/M 3 recorded during t h e  pas t  week. 

0n.e special  air  t e s t  was taken . 

No above tolerance nose counts were recorded. 

No above tolerance hand counta were recorded. 

None were reported. 

A l l  counts a r e  expressed i n  

STACK 1 STACK 2 STACK 3 

1 1 1 

MAIN STACK INCINERATOR STACK 

28 589 



1 

ROOM 41'3 STACK MAIN STACK EXHAUST 

D a t e :  1-2- 1-5-68 

DP EAST STACKS 

3 

I '  

NORTHEAST NORTHWEST SOUTHEAST SOTJ'I'HIEST 

Date: 1-2- 1-5- 68 0 0 0 0 

BUILDING 146 ( F I L T E R  HOUSE) DAY RUN 

D a t e s :  I 

1-2- 68 

1-3- 68 

1-4- 68 

1-5- 60 

A v e r a g e  
- 

212 0 

69 1 

379 2 

1 - 85 - 
186 1 

I 

W i l l i a m  F. Romero, H-1 
Section Leader, DP S i t e  

WFR:ldm 
cc: William Maraman, CMB-11 

f i l e  



. .  

p' 

LOS ALAMOS SCIENTIFIC LABORATOR' 
UNIVERSITY OF CALIFORNIA 

LO8 AUMOS. NEW MKXICO 87844 
TUEPHONEi 

OFFICE, MEMORANDUM 

SYMBO~ I H-1-DP 

An explosion occurred i n  the  rag inc inera tor  drybox i n  Room 313, DP West, 

on January 12, 1968. 
from i t s  t r acks  and two glove por t s ,  which are glued t o  the  window, were 

blown out. 

The hood window i n  the  adjoining enclosure w a s  forced 

TI.ie gloves were not ruptured and there was no damage t o  equipment. 

. U-235 dust contimination ranging from 3-K c/m t o  20-K c / m  w a s  spread 

throughout t he  inside of the  cubicle i n  which the  inc inera tor  compleX i s  
housed. There was  no contamination detected outs ide the cubicle. 

Bo one was present i n  Room 313, o r  i n  the rag inc inera tor  cubicle  

when the  incident  occurred. 

8:00 a.m. on January 15, 1968. 
The incident  was discovered and reported at  

Cleanup of t h e  cubicle was started and 

The labor  of one j a n i t o r  f o r  s i x  hours was requi red  .~ completed on t h i s  date. 
' 

fo r  cleanup. An airborne count of  39 d/m/M 3 was  recorded during cleanup. 

. .. 

Nl-face  masks were worn by persona involved. 

cc: Alfred C. Dumrose, pf~3-8 
f i l e  

W i l l i a m  F. Romero, H-1 
Section Leader, DP S i t e  

I 
I 



LOS ALAMOS SCIENTIFIC LABORATOR'r 
UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS. N E W  MEMCO 87544 

OFFICE MEMORANDUM 

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

TELEPHONE: 

TO 

FROM : 

SUBJECT: 

SYMBOL : 

January 16, 1968 

W i l l i a m  F. Romero, H-1 

WEEKLY REPORT FOR FTEEK ENDED JANUARY 1 4 ,  1968 

H-1-DP 

One above tolerance a i r  

during the  past  week. 

count was recorded AIRBORNE CONTAMINATION TESTS 

January 12, 1968 
Room 412 ,69 d/m/M 

Group CMI3 8 

3 Ave. High count was probably due t o  the.removal 

of t h e  end cap from a U-235 contaminated 

t rap .  
next t i m e  the  operation is  ca r r i ed  out. 

A "Qec ia l "  a i r  t e s t  w i l l  be run the 

I 

Three spec ia l  a i r  tests were taken during SPECIAL AIR TESTS: \ 
th?  p a s t  week. 

No above tolerance nose counts were recorded. 

One above tolerance hand count w a s  recorded. 

NOSE ',..COUNTS : I 

HAND c0m.m: 

January 8, 1968 

CMB 8 Group 

Right hand, 10-K c/m 

Left  hand, 2-K c/m alpha. 

M r .  contminated h i s  hands when h e  

inadvertent ly  handled some g la s s  beakers 

which were contaminated with plutonium. The 

hand contamination was  not reported t o  

Group H-1 u n t i l  January 9, 1968. 
reduced t o  below 200 c/m by scrubbing with 

a 5$ sodium hypochlorite solution. 

The count was 

CONTAMINATED ACCIDENTS 
One contaminated Incident w a s  reported. AND/OR INCIDENTS: 
A separate report  is enclosed. 



. .  ,.... . . 

AIR E?CHAUST SYSTEN: 

Bu i ld ing  12 (Filter House) 
k t e :  1-8- 1-12- 68 

Room 313 Stack Exhaust 
Date: 1-8- 1-12- 68 

Room 413 Stack 
Date: 1-8- 1-12- 68 

STACK 1 STACK 2 STACK 3 STACK 4 
0 0 0 0 

. M A I N  STACK 

1 2  

I" STACK EXHAUST 
2 

J3JCINERAWR STACK 

7 

- DP EAST STACKS 

Date: 1-8- 1-12- 68 
NORTHEAST NORTHWEST SOUTHEAST SOUTHWEST 

0 0 0 0 

BUILDING 146 (Filter House) Day Run 

Date: 

1-8- 68 
1-9- 68 
1-10-6P~ 
1-11-68 
1-12-68 

Average: 

m: ldm 
cc: W i l l i a m  Maraman, CMB 11 

6 .  k 

INTAKE 
160 
258 
297 
355 

662- 

352 

J 

- .-~ 

. t 

EXHAUST 
1 
1 
1 

'1 

1 

William F. Romero, H-1 
Section Leader, DP Site 



.._ 
LOS ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. NEW MEXICO ~ 7 ~ 4 4  

TELEPHONE: 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE: January 23, 1968 

I 

&yipys~gt_ak) i:OUr!=i 

William F. Romero, H-1 

WEEKLY REPORT FOR WEEK ENDED JANUARY 21, 1968 
9 

TO 

FROM : 

e SUBJ ECT : 

SYMBOL I H-1-DP 

mere were no routine air tests 

exceeding 4.0 d/m/M 3 recorded during 

the past week. 

AIRBORNE CONTAMINATION TESTS : 

Five special air tests were taken 

during the past week. 

No above tolerance nose counts were 

SPECIAL AIR TESTS: 

NOSE COUNTS: . .  

.. 

recorded, 

N o  above tolerance hand counts were 

recorded. ’- 

HAND COUNTS 

CONTAMINATED ACCIDENTS 

AND/ OR INCIDENTS: None were reported. 

Note: 

d/m/M3 

A l l  counts are expressed in - A I R  EXHAUST SYSTEM. A 

WILDING 12-Filter House: 

kite: 1-15 - 1-19- 68 
STACK 1 STACK 2 STACK 3 STACK 4 

0 0 0 0 

toom 313 Stack Exhaust 

INCINERATOR STACK MAIN STACK 

7 



Room 413 Stack MAIN STACK EXHAUST 
Date: 1-15- 1-19- 68 2 

DP EAST STACKS NORTHEAST NORTHWEST SOUTHEAST SOUTHWEST 

0 0 0 0 

BUILDING 146 ( Fi l t e r  House ) Day Run 

Date: 

1-15-68 

1-16-68 

1-17-68 

1-18-68 

1-19-68 

Average 

WFR: ldm 

INTAKE EXHAUST . -  
1 

161 ' 0 

170 . 0 

456 0 

2154 1 

0 

W i l l i a m  F. Romero, K-1 
Section Leader,': &p Site 



LOS ALAMOS SCIENTIFIC LABORATOR) 
UNlVERSllY OF CALIFORNIA 

LO9 ALAMOS. NEW MEXICO 87t144 
TELEPHONE: 

OFFICE MEMORANDUM 
i 

TO : Dean D. Meyer, Group Leader, H-1 DATE: January 30, 1968 
I / 

FROM : William F. Romero, H-1 

SUBJECT: WEEKLY REPORT FOR WEM ENDED JANUARY 28, 1968 

I 

AIRBORNE CONTAMINATION TESTS: Three above tolerance a i r  counts w e r e  
recorded during the  pas t  week. 

JANUARY 22, 1968 
Room 308 - 10 d/m/M Ave. This above tolerance a i r  count was 

probably due t o  a glove change. 

3 

N l - f a c e  masks were worn by persons 

involved. ' 

JANUARY 24, 1968 
Room 412 - 
Group CMB - 8 

178 d/m/M 3 Ave. 
On January 26, 1968, the  exhaust 

dampers on the U-235 ovens were 

JANUARY 25, 1968 
Room 412 - 177 d/rn/M3 Ave. 

found t o  be almost f u l l y  closed. 

These were adjusted. A check on 

Group CMB - 8 January 29, 1968, showed no dusting 

as seen previously. 

SPECIAL A I R  TESTS: . 

NOSE COUNTS: 

Seven special  a i r  tests were taken 

during the pas t  week. 

No above tolerance nose counts were 

recorded. 



Error 
An error occurred while processing this page. See the system log for more details. 
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I .  

TO 

FROM : 

SUBJECT : 

SYMBOL : 

i" 

LOS ALAMOS SCIENTIFIC LABORATOR7 
UNIVERSITY OF CALffORNlA 

LOB ALAMOS. N E W  MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
F e d  J 

2- 6 ,  1968 DATE Dean D. Meyer, Group Leader, H-1 

William F. Romero, H - 1  

WEMLY REPORT FOR WEEK ENDED FEBRUARY 4, 1968 

H-1 DP 

AIRBORNE CONTAMINATION TESTS: 

February 1, 1966 r- 

R o o m  605 - 15 a / t n / M 3  Ave. 

? 

SPECIAL AIR TESTS: 

1 NOSE COUNTS: 

. .  

HAND COUNTS: 

CONTAMINATE3l ACCIDEXTS 

AND / OR INCIDENTS: 

One above tolerance 

recorded during the  

a i r  count was 

past week. 

The high air  count w a s  probabzy due 
.. . 

t o  a hole i n  a drybox glove. The 

glove was. replaced. on 2-2-68. 

Six spec ia l  a i r  tests were taken 

during, the  past week. 

No above tolerance nose counts were 

recorded. 

No above tolerance hand counts w e r e  

recorded. 

None were reported. 



Error 
An error occurred while processing this page. See the system log for more details. 



. . ‘ *. , - ?  - 2 -  

Date: 2-5-68 - 2-9-68 MAIN STACK EXHAUST 

3 
DP EAST STACKS 

Date: 2-5-68 - 2-9-68 NORTHEAST NORTHWEST SOUTHEAST SOUTRWEST 

0 0 0 0 

BUILDING 146 ( Fil ter  House ) Day Run 
Date: 

2-5-68 
2-6-68 
2-7-68 
2-8- 68 
2-9-68 

Average 

INTAKE 

55 
226 

- EICHAUST 

1 

2 

2.06 0 

600 ..o. 
147 0 

227 1 
- - 

Section Leader, noP Site  

cc: William Maraman, CKB 11 
file 

4 



LOS ALAMOS SCIENTIFIC LABORATOR 
UNIVERSITY O F  CALIFORNIA 

LOB ALAMOS. NEW MEXICO 87144 
TELEPHONE: 

OFFICE MEMORANDUM 
TO ' Dean D. Meyer, Group Leader, H-1 DATE February 20, 1968 

AIRBORNE CONTAMINATION TESTS: One above tolerance a i r  count was 

recorded during the pas t  week. 

February 12J 1968 -45 d/m/M3 Ave. 

Building 257 (Group H-7) 

This above tolerance a i r  count was 

probably due t o  a loose and highly 

S P E C I A L  AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

contaminated absolute f i l t e r  uni t  on 

t h e  americium vacuum pump. 

w a s  replaced on February 13, 1968. 

The filter 

Two special  air  tests were taken 

during the  past  week. 

N o  above tolerance nose counts were 
I 

recorded . 
No above tolerance hand counts were 

re corded . 
CONTAMINATED ACCIDEMTS 

AND/OR INCIDENTS: Xone were reported. 



- 2 -  

(Note:) A l l  cgunts are expressed i n  d/m/M 3 . A I R  EXHAUST SYSTEM: 

Building 12 - ( F i l t e r  House) STACK 1 STACK 2 STACK 3 STACK 4 

Date: 2-12- 2-16- 68 1 0 0 0 

Room 313 STACK EXHAUST MAIN STACK INCINERATOR STACK 

Date: 2 ~ 1 2 -  2-16. 68 1 

Room 413 STACK 

a t e ;  2-12. 2-16- 68 

DP EAST STACKS 

MAIN STACK EXHAUST 

0 

NORTHEAST NORTHWEST SOUTHEAST SOUTHWEST 

Date: 2-12- 2-16 68 0 0 0 0 

- Building 146 ( F i l t e r  House) Day Run 

Date: 2-12- 2-16 68 

2-12-68 

2-13-68 

2-14-68 

2-15-68 

INTAKE 

562 

1388 

402 

'344 

2-16-68 . . '  
Average : 

EXHAUST 

1 

3 

1 

l. 

38 2 

547 2 

William F. Romero, H-1 
Section Leader, DP S i t e  

WFR:ldm 



TO 

F R O M  

I, 

LOS ALAMOS SCIENTIFIC LADORATOR 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
: Dean D. Meyer, Group Leader, H - 1  DATE: February 27, 1968 

SYMBOL : H-1 DP 

AIRBORNE CONTAMJNATION TESTS: 

February 20, 1968 
Room 201*- 6 d/m/M 3 Ave. 

r' 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

\ 

HAND COUNTS: 

One above tolerance a i r  count w a s  

recorded during the  pas t  week. 

This above tolerance a i r  count occurred 

during changing of t h e  a i r  intake 

filters on the  skull dissolver drybox. 

N l - f a c e  masks were worn by persons 

involved. 

Three spec ia l  air t e s t s  were taken 

during the pas t  w k k .  

No above tolerance nose counts w e r e  

re corded. 

No above tolerance hand counts were 

r e  cor de d. 

' CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS : None were reported. 

AIR EXHAUST SYSTEN: (Note:) All counts are expressed i n  d/rn/M 3 . 
Building 12 - ( F i l t e r  House) STACK 1 STACK 2 STACK 3 STACK 4 

Date: 2-19- 2-23-68 * 0 0 0 0 



- 2 -  

DP EAST STACKS 

. a t e :  2-19- 2-23-68 0 

BUILDING 146 ( a l t e r  House) Day Run 

Date : 

2-19-68 

2-20-68 

2-21- 68 

2-23-68 

Average: ' 

I 

NORHTEAST NORTHWEST SOUTHEAST SOUTHWEST 

0 0 

INTAKE 

420 

161 

- 

24 

333 
- 
234 

0 

EXHAUST 

0 .  

0 

0 

0 

- 
0 

William F. Rornero, H-1  
Section Leader, DP Si t e  

cc: William Maraman, CMB 11 ? 

f i l e  



LOS ALAMOS SCIENTIFIC LABORATOR’ 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader, H-1 DATE: March 5 9  1968 

FROM : 

SU B J ECT : 

William F. Romero, H - 1  

WEEKLY FtEPORT KIR WEEK ENDED March 3, 1968 

H - 1  DP SYMBOL : 

i- 

AIRBORNE aONTAMINATION TESTS : There were no routine a i r  t e s t s  
exceeding 4 .O d/m/M 3 recorded 

during the past  week. 

SPECIAL AIR TESTS: One special  a i r  t e s t  was taken 

during the pas t  week. 

N o  above tolerance nose counts 

were recorded. 
NOSE COUNTS: 

HAND COUNTS: No above tolerance hand counts were 
recorded. 

C’JNTAMINATED ACCIDENTS 

AND/OR INCIDENTS : None were reported. 

(Note:) A l l  counts a r e  expressed i n  d/m/M 3 .  . A I R  EXHAUST SYSTEM: 

BUILDING 12 - ( F i l t e r  House) 
Date: 2-26- 3-1-68 

STACK 1 STACK 2 STACK 3 STACK 4 
0 0 0 0 

MAIN STACK INCINERATOR STACK ROOM 313 STACK EXHAUST: 

Date: 2-26- 3-1-68 

ROOM 413 
Date: 2-26- 3-1-68 

7 4 

MAIN STACK EXHAUST 

1 

DP EAST STACKS, 

Date: 2-26- 3-1-68 SOUTHWEST 
0 

NORTHEAST 
0 

NORTHWEST SOUTHEAST 
0 0 

I 



- 2 -  

BUILDING 146 ( F i l t e r  House Day Run ) 

Date: 

2-26-68 
2-27- 68 
2-28-68 
2-29-68 

/ 

3-1-68 

Average : 

I 

INTAKE 

171 
94 

574 

- 

1268 
122 

446 

EXRAUST 

1 

1 

0 

1 

0 

- 

- 
1 

W i l l i a m  F. Romero, H-1 
Section Leader, DP S i t e  

WFR: ldm . 
cc: W i l l i a m  Maraman, CMB 11 

f i l e  



LOS ALAMOS. NE& MEXICO 07544 
TELEPHONE: 

OFFICE DUM &f- 
: Dean D. Meyer, Group Leeder, B DATE: March 12, 1968 TO 

FROM : William F. Romero, H - 1  

SUBJECT: WEEKLY REPORT FOR WEEK ENDED MARCH LO, 1968 

(- 

AIRBORNE CONTAMINATION TESTS : There were no routine a i r  tests exceeding 

4.0 d/rn/M recorded during the  pas t  week. 3 

SPECIAL AIR TESTS: Four special  a i r  t e s t s  were taken during 

the past  week. 

NOSE COUNTS: N o  above tolerance nose counts w e r e  

recorded. 

HAND COUNTS: No above tolerance hand counts were 

recorded. I 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS : None were reported. 

3 A I R  EXHAUST SYSTEM: 

BUILDING 12 - ( F i l t e r  House) STACK 1 STACK 2 STACK 3 STACK 4 

(Note:) A l l  counts a re  expressed in d/rn/M . 

Date:3-4 - 3-8-68 ' 0  0 0 0 

ROOM 313 Stack Exhaust MAIN STACK INCINERATOR STACK 

Date: 3-4 - 3-8-68 5 a 

ROOM 413 MAIN STACK EXHAUST 

Date: 3-4 - 3-8-68 1 

\ 



DP EAST STACKS: SOUTHEAST SOUTHWEST NORTHEAST NORTHWEST 

Date: 3-4 - 3-8-68 0 0 0 0 

BUILDING 146 ( Filter House Day Run ) 

Date: 

3-4-68 

3- 5-68 

INTAKE EXHAUST 

0 

2 4098 

420 3-6-68 

3-7-68 407 

3-8-68 139 

Average : 
. .  

8 .  

1375 1 

William F. Romero, H - 1  
Section Leader, DP S i t e  

CC: William Maraman, CMB 11 
file 



LOS ALAMOS SCIENTIFIC LABORATOI 
UNIVERSITY OF CALIFORNIA 
LO9 ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
TO : Dean D. Meyer, Grou? Lender, H-1 DATE: M a r c h  19, 1968 

m B a R N S  CONTAXINATION T E S T S  t One above tolerance afr count was recorded 
during the past,week. 

This above tolerance air count was due to a 
contmdnated incident. 

Four special. air t e s t s  were taken. 

March 11. 1968 
Room 500 - 2082 d/m/M3 

SPEXXAJL AIR !I?ESTS 

NOSE COUNTS . No above tolerance nose counts were recorded 

HAND COUNTS No above tolerance hand counts were recorded, 

CONTAMINATZD ACCIDENTS 
AND/CR INCIDENTS A contaminated incident occurred i n  Room 500, 

i" DP West, on March 11, 1968. A separate repor 
on this incident  is enclosed. 

(All counts are in  d/@ 
3 

AIR EXHAUST SYSTEM 

BUILDING 12 ( FILEQ? HOUSE) STACK 1 STACK 2 STACK 3 STACK II 
I 

D a t e :  3-11-68 - 3-15-68 0 0 0 

ROOM 313 STACK EXHAUST INCINERATCR STACK 

D a t e :  3-11-65 - 3-15-68 1 

ROOM 413 STACK MAIN STACK EXHAUST 

, Date : 3-11-65 - 3-15-68 
DP EAST STACKS 



LO6 ALAMOS SCIENTIFIC LABORATOR 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 

S 
OFFICE MEMORANDUM 

I 

I '  
TO : Dean D. Meyer, Group Leader, H-1 DATE: March 26, 1968 

: William F. Romero, H-1  

SUBJECT: 

SYMBOL : II-l-Dp 

WEEKLY REPORT FOR WEEK EZDED MAR 



( 2 )  

DP EAST STACKS: ' NORTHEAST NORTHWEST 

Date: 3-18. 3-22-68 0 0 

BUILDING 146 (Filter House Day,...Run) 

SOUTHEAST SOUTHWEST 

0 0 

EXHAUST 

1 



LOS ALAMOS SCIENTIFIC LABORATO 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOB. NEW MEXICO 07~144 
TELEPHONE: 

OFFlCE MEMORANDUM 
I 

FROM : wiiiim 8'. Romero, H-1 

(- 

SYMBOL 

I 

On March 26, 1968, at 1815 pome, 

received a minor stab wound i n  t h e  middle finger of  the right hand. 

Zia Janitor, 

!€'he 

incident occurred during the d i s p o s a l  of a broken drybox window which was 

wrapped w i t h  plastic. 

causing t&e injury. The vound was monitored wlth a Pee Wee (60 Q I ~  probe) 

and no alpha activity waa detected after washing w i t h  Turco hand cleaner. 

k. 

plutonium voupd monitor, 

ns. 

d glass sliver qparently penetrated thrm the plastic, 
2 

as taken to the &ministration Building aad counted with the 

There uae no debatable c o a t  on the w a u r d ,  

returned to work it 3r00 p.m. 

&& z/Gw# 
W i l l i a m  F. Romero, PI-1 
Soofion Leader, DP Si te  

aaa Medica3 Recorda 

. .  

fi l .  



LO9 A U M O S  SCIENTIFIC LABORATOF 
UNIVERSITY OF CALIFORNIA 

LO8 AUMOS.  NEW MEXICO 07644 
TELEPHONE: 

OFFJCE MEMORANDUM 
TO : Dean D, Meyer, Group Leader, &I, DATE: b c h  2'7, 1968 

(- 

On March 26, 1968, at 3r30 pome, 

a minor stab wound i n  the index finger of the l e f t  hand. 

while he was disassembling a d r i l l  in a plutonium contaminated drybox i n  Room 

401, DP West. 

drybox glove resulting in the injury. 

Counter and a count of 1000 o/m was detected, 

2- Zia pipefitter,  received 

The incident occurred 

A m e t a l  s l iver from the d r i l l  apparently penetrated through the 

me W o d  was monitored With a Hand 

No contamination was detected ui. 

a Pee Wee (60 cm*probe) after washing with Turco hand cleaner. Mr. UaS 

taken to the daministrotion Building an3 counted w i t h  the plutonium wound 

monitor. 

e. 
The o m t  detaoted w a s  hm8 than one percent of a body burden. 

returned to hie  work mea at4t15 p.m. No further action w a s  necess8 

U i l l i a m  F, Romero, H-1 
L section I~pder, DP Site 

ac: Mediad Beeorela 

f i le  

, OFFICIAL USE 4 



LO5 ALAMOS SCIENTIFIC LABORATa 
UNIVERSITY OF CALIFORNIA 
LOB AIAMOS. NEW MEXICO , 

OFFICE MEMORANDUM 

Apri l  2, 1968 DATE: 
TO ' Dean D, Meyer, Group Leader, €I-1 

AIRBORNE CONTAMINATION TESTS: There were no rout ine  a i r  t e s t s  
exceeding 4 .O d/m/M 3 recorded 

during the past  week. 

SPECIAL ' A I R  TESTS: No special  a i r  tests were taken 

during the past week. 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINTATED ACCIDENTS 

N o  above tolerance nose counts 
wejre recorded. 

No above tolerance hand comber 

were recorded, 

k-2- flat 
AND/OR LNCIDENTS : 

3 &=WCL&-'IL& - 
A I R  EXHAUST SYS'IXM: 

BUILDING 12 ( F i l t e r  House) STACK 1 STACK 2 STACK 3 STACK 4 

A l l  counts a re  expressed i n  d/m/M . 

Date: 3-25- 3-29-68 0 0 0 0 

ROOM 313 STACK EXHAUST 
Date: 3-25- 3-29-68 

ROOM 413 
. Date: 3-25- 3-29-68 

DP EAST STACKS 

MAIN STACK INCINERATOR STACK 

2 6 

MAIN STACK EXKAUST 

' 2  

NORTHEAST NORTHWEST SOUTHEAST SOUTHWEST 
0 0 0 0 Date: 3-25. 3-29-68 



! 

/ 

BUILDING 146 (Filter House Day Run) 

Date : 

3-25-68 
3-26-68 
3-27-68 
3-28-68 
3-29-68 

Average : 

I N T M  

71 
76 

2229 
L12 

876 

673 

EXHAUST 
1 
1 

'1 

1 

1 

1 
- 

William F. Romero, H-1 
Section Leader, DP Site 

WFR: ldm 
cc: William Maraman, CMB 11 

f i l e  



LO5 ALAMOS SCIENTIFIC LABORAT 
i ;  U N I V I I R S I N  OF CALIFORNIA 

LO3 ALAMOS, NEW MEXICO 

O F F I C E  ic4nEMORANDUIM 
: Dean D. Meyer, Group Leader, H-1 DATE: Aprl l  9, 1968 TO 

\ 

AIRBORNE CONTAMINATION TESTS : Taere were no rout ine a i r  t e s t s  
3 exceeding 4 .O d/m/M recorded 

during the pas t  week. 

Thre,e spec ia l  a i r  tests were taken 

during the past  week. 

No above tolerance nose counts 

were recorded. 

HAND COUNTS: N o  above tolerance hand counts w e r e  
-~ 

recorded. 

CONTAMINATED ACCIDENTS . 

AND/OR INCID~NTS : None were reported. 

A I R  EXiIAUST SYSW:  All counts a r e  expressed i n  d/rn/M 3 . 
BUILDING 12  ( F i l t e r  Xouse) STACL 1 STACK 2 STACK 3 STACK 4 
Date: 4-1 - 4-5-68 0 1 0 0 

ROOM 313 STACK EWAUST 

Date: 4-1 - 4 -5-68 

ROOM 411 

Date: 4-1 - 4-5-68 

DP EAST STACKS 

Date: 4-1 - 4-5-68 - 

E%AIN STACK INCINERATIOR STACK 
I 

6 17 
5 

MAIN , STACK EXIIAUST 

1 

0 0 0 0 



Date: IITTPK E ' EXHAUST 

4-1-68 866 1 
4-2-68 1289 2 
4-3-68 
4-4-68 
4-5-68 

520 

153 
176 

0 

1 

1 

Average : 602 1 

William 3'. Romero, H-1  
Section Leader, DP S i t e  

WFR: ldm 
cc:  William Maraman, CXE 11 

f i l e  



' TO I 

FROM : 

SUBJECT: 

SYMBOL : 

LOS ALAMOS SClEKTlFIC LABORATOI 
UNIVERSITY OF CALIFORNIA: 
LOB ALAMOS. NEW M E X I C O  

OFFICE MEMORANDUM 

Dean D. Meyer, Group Leader, K-1 DATE: April  16, 1968 
! 

W i l l i a m  F. Romero, H-1 

WEEKLY REPORT FOR WEEK ENDED April  14, 1968 

H-1-DP 

AIRBORNE CONTAMINATION TESTS: 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 
I 

( 

CONTAMINATED ACCIDmTS 

AND/OR INCIDENTS: 
* 

AIR EXHAUST SYSTEM: 

BUILDING 12 ( F i l t e r  House) 

Date: 4-8- 4-12- 68 

ROOM 313 STACK EXHAUST 

Date: 4-8 4-12= 68 

ROOM 413 
I 

. Date: 4-8 4-12- 68 

There were no routine a i r  tests 
exceeding 4 .O d/m/M 3 recorded 

during t h e  pas t  week. 

Three special  a i r  tes ts  w e r e  taken 
during t h e  past week. 

No above tolerance nose counts 

were recorded. 

No above tolerance hand counts 
were recorded. 

One contaminated incident was  
reported. A separate report i s  
enclosed. 

A l l  counts' are expressed i n  d/m/M 3 . 
STACK 1 STACK 2 STACK 3 STACK 4 
2 0 0 0 

MAIN STACK INCINERATOR STACK 

8 9 

MAE'? STACK EXHAUST 
1 



I 

I 
498-68 

499-68 

i 

cc: WiUiam Maraman, W 11 
fi le 

I 



NOSE COUNTS: 

O i l 0  above tolerant-? air c o a t  vas 

recorded t x i n g  t h e  3 a s t  week. 

This h i g h  air  count vas pr'oba5ly due 

to resickal contaxination r e s u l t i n g  

from changing of  the  drybox air intake 
f iL te r s .  

&igh-k special  air  tests vere taken 

du..rLng the p a s t  week. 

370 above tolerance nose c o u n t s  were 

recorded. 

KO above tolerance hand counts were 

recorded. 

-1 . 

t 

Bone were r q o r t e d .  

~1 comts are eq res sed  in ii/1;?/~'. 

ST!LC?( 1 STACK 2 STACK 3 STACK I: 
I 

i i 1 i 

I 

b 22 

! 



. .  

4 45-68 
4-16-68 
4-17-68 
4-18-68 
l+-19-68 

Average 0 



LO9 ALAMOS SCIEKnRC UIBORATOI 
UNIVERSITY OF CALIFORNIA 
LO8 A M O S .  NfW-MOIICO- 

OFFICE MEMORANDUM 
r 

: Dean D. Meyer, Group Leader, R-1 Apri l  3, 1968 TO 

W i l l i a m  F Romero, H-1 

WEEKLY REPORT EDR WEM EXDED April 28, 1968 
I 

SYMBOL H-1 Dp 

AIRBORNE CONTAMINATION TESTS: There were no routine a i r  tests 
exceeding 4.0 d/m/M3 recorded during 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

(- 

the past  week. 

Five special  a i r  tests were taken 
during the pas t  week. 

No above tolerance nose counts were 
recorded. .- 

No above tolerance hand counts were 
recorded. 

CONTAMINATED ACCIDENTS 
AND/ OR INCIDENTS: 

AIR EXHAUST SYSTEM: 

One contaminated incident w a s  reported. 

A separate report  i s  enclosed. 

' All counts a re  expressed i n  d/m/M 3 . 
BUILDING 12 ( F i l t e r  House) 

Date: 4-22. 4-26-68 
STACK 1 STACK 2 STACK 3 STACK 4 
1 2 1 0 

R3OM 313 STACK EXHAUST: MAIN STACK INCmmR STACK 

Date: 4-22- 4-26=68 1 17 

Date: 4'022- 4-26-68 3 
ROOM 413 MAIN STACK EXHAUST 

DP EAST STACES 
Date: 4-22. 4-26-60 NORTfIEAST NORTHGJEST SOUTHEAST SOuTHt - 



BUILDING 146 (Filter Eouse) Day Run- 
Date: 

4-22-68 2647 

INTAKE - 
4-23-68 1161 

4-24-68 238 

4-26-68 101 
4-25-68 . ~ 2E67 

EXHAUST 

1 
1 

1 
1 
2 
I 

1 

William F. Romero, H-1 
Section Leader, Dp S i t e  

WFR: l d m  
cc: william Maraman, CMB 11 

flle 

. .  



LOS ALAMOS SCIENTIFIC LABORATOF 
UNIVERSITY OF CALIFORNIA 
LXH) ALAMOE, NEW YUtCO 

EMORANDUM 

TO : Dean D. Meyer, Group Leade DATE: May 7, 1968 

AIRBORNE CONTAMIHA!EEON TESTS: 

April  29, 19a 
Building 257 - U d/m/M3 

c. 
May 2, 1968 

SPECIAL AIR TESTS: 

Two above tolerance a i r  counts were recordc 

during the pas t  week. 

Forced a i r  was used t o  mix the  sludge i n  
the  sludge storage tank. This displaced ai 
and fumes from the  tank i n t o  the p lan t  area 

resu l t ing  i n  the high air count. 

This abbve tolerance air  count occurred 

during the  t ransfer  of material  from a 
m-238 contaminated drybox by means of a 
p l a s t i c  bag. 

by persons involved. 
Full-face masks were worn 

Four special  air  tests were taken during 

the  past  week. 

NOSE COUNTS: No above tolerance nose counts were 

re cor de d . 
HAND COUNTS: No above tolerance hand counts were 

r e  cor de d . 
CONTAMINATED ACCIDENTS 
AND/OR MCIDENTS: gone were reported. 

All counts a re  expressed i n  d/m/M 3 . AIR EXHAUST SYSTEM: 



2 

BUILDING 12 (Filter House) 
~~ ~ ~ 

Date 4-29 - 5-3-68 
Room 313 Stack Exhaust: 
Date: 4-29.. 5-3-68 

ROOM 413 

DP EAST STACKS 

Date: 4-29 - 5-3-68 

STACK 1 STACK 2 STACK 3 STACK 4 

2 9 1 1 

MAIN STACK I N C m T O R  STACK 

1 2 

I” STACK EXHAUST 
1 

NORTHEAST NORTHWEST SOIJTHFAST SOUTIMI 
0 0 0 - 0  

BUILDING 146 (Filter Rouse)Day Run 
Date mm 
4-29-68 206 

EXHAUST - 
1 

4- 30-68 174 0’ 

5-1-68 
5-2-68 
5-3-68 

104 0 

358 0 .  
155 .o 
- - 

Average 199 0 

William F. Romero, H-1 
Section Leader, DP Site  

WFR: l d m  
cc: WiLliam plaraman, CMB ll 

file 



LOS ALAMOS SCIENTIFIC LABORATOI 
UNlVER6llY OF CALIFORNIA 
LOB ALAMOS. NEW M E X I C O  

OFFICE MEMORANDUM 

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

FROM : W i l l i a m  F. Romero, H-1 

SUBJECT: WEEKLY REPORT FOR WEEK ENDED May 12, 1968 

AIRI3ORNE CONTAMINATION TESTS: Four above tolerance air  counts w e r e  re- 
corded during the pas t  week. 

May 9, 1968 The airborne contamination i n  t h i s  area 

Room 512 - 5 d / m / M j  
Room 513 S.R. - 6 9/m/M3 
Room 513 - 8 d/m/M 

May 10, 1968 -- 
Room 513 - 7 d/m/M3 

S P E C I A L  A I R  !PESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

I 

AND/OR INCIDENTS : 

A I R  EXHAUST SYSTEN: 

BUILDING 12 ( F i l t e r  House) 

Date 5-6 - 5-12-68 

ROOM 313 STACK EXHAUST: 
Date 5-6 - 5-12-68 

may have been due t o  a disturbance of  
the p l an t  vent i la t ion  system due t o  s$ror 
winds occurring on these dates. N o  un- 

usual work is being done i n  t h i s  area 
which could cause the above to le rance  air  
count 8. 

Five spec ia l  air  tests were taken during 

t he  pas t  week. 
. .  

No above tolerance nose counts w e r e  re- 

corded. 

No above tolerance hand counts w e r e  re- 
corded. 

None w e r e  reported. 

A l l  counts are expressed i n  d/m/M 3 

STACK 1 STACK 2 STACK 3 STACK 4 
2 5 2 2 

MAIN STACK INCINEXATOR STACK 

6 29 
t 



2 

I ROOM 413 
Date 5-6- 5-12-68 

DP U S T  STACKS: 

Date 5-6- 5-12-68 

BUILDING 146 

Date 

(F i l t e r  House) Day Run  

5- 6-68 
5-7-68 
5-8-68 

5-9-68 
5-10-68 

Average: 

MAIN STACK EXHAUST 
2 

I 

0 0 0 0 

INTAXE EXHAUST I 

0 

0 

1 

1 

0 - 

-? u 

207 0 

William F. Rornero, H-1 
Section Leader, DP Site 

WFR: ldm 
cc: william Maraman, CMB u. 

f f l e  



J ge LOS ALAMOS SCIENTIFIC LABORATOF k ;  UNIVERSIP(_OF CALIFORNIA 
I LOB ALAMOS. NEW MEXICO --- ._ 

OFFICE MEMORANDUM 

TO : Dean D. Neyer, Group Leader, IT-1 

FROM : W i l l i a m  F. Romero, H-1 

SUBJECT WEEKLY REPORT FOR Tm ENDED AYAY 19, 1968 

AIRBORNE CONTANINATSON TESTS : 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INCIDEXTS : 

A I R  EXHAUST SYSTESI: - 
BUILDING 12 (Filter House) 
Date 5-13 - 5-19-68 

ROOM 313 STACK EXHAUST 

Date 5-13 - 5-19 68 

ROOM 413 
Date 5-13- 5-19-68 

DP EAST STACKS: 

Date 5-13 - 5-19 68 

There were no routine a i r  tests exceeding 
4.0 d/m/M 3 during the past week. 

Three special  air t e s t s  were taken during 

the pas t  week. , 

,- N o  above tolerance nose counts were re- 
corded. 

N o  above tolerance hand counts were re- 

corded. 
< 

None were reported. 

A l l  counts a r e  expressed i n  d/rn/M 3 . 
STACK 1 STACK 2 STACK 3 S!!’ACK 4 

2 1 1 0 

MAIN STACK INCINERAMR STACK 

4 5 

MAIN STAciL EXHAUST 

4 

,NORTHEAST NORlXlWEST SOUTIFEAST SOUTHWEST 

0 0 0 0 



- 2 -  
.-. . . ' . .  . ; ? 

, BUILDIXG 146 ( F i l t e r  House) Day R u n  

Date 

5-13-68 
5-14-68 
5-15-68 
5-16-68 
5-17-68 

Average : 

WFR: ldm 
cc: William Maraman, CMB 11 

file 

mm EXHAUST 

367 -' 1 
220 0 

124 0 

243 0 

. 42 0 

199 0 

- 

Section Leader, D6 Site 

I 



ro 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXiCO 87344 
TELEPHONE: 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE: my 28, 1968 

' William F. Romero, H-1 

SUBJECT: WEEKLY REPORT I?DR WEEK ENDED MAY 26, 1968 
SYMBOL 

I 

: H-1-DP 

AIRBORME ' COhTAMINATION TESTS There were no routine air  t e s t s  exceed- 

ing 4.0 d/m/M 3 during the past  week. 

SPECIAL AIR TESTS Two special  air t e s t s  were taken during 

\ 

NOSE COUNTS 

HAND COUNTS 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS 

A I R  EXHAUST SYSTEM 

BUILDING 12 ( F i l t e r  House) 

Date:5-= - 5-24-68 

ROOM 313 Stack Exhaust 
Date: 5-20 - 5-24-68 

ROOM 413 
Date: 5-20 - 5-24-60 

DP EAST STACKS 

Date: 5-20 = 5-24=68 

th& past  week. 

N o  above tolerance nose counts were re- 
cor de d. 

No above tolerance hand counts were re- 
corded. 

None were reported. 

A l l  counts a re  expressed i n  d/rn/M 3 . 
STACK 1 STACK 2 cSTACK 3 STACK 4 

2 1 1 0 

MAIN STACK INClXE3ATOR STACK 

4 0 

MAIN STACK EXKAUST 
2 

NORTHEAST NORTHWEST SOUTHEAST SOUTHWEST 

0 0 0 0 



- 2 -  

BUILDING 146 ( F i l t e r  House) Day R u n  

Date 

5-20-68 
5-21-68 

5-22-68 

5-23-68 

5-24-68 

Average 

INTAKE EXHAUST 

16 0 

11 0 

180 0 

176 0 

350 0 
- 

147 0 

I 

William F. Romero, H-1 
Section Leader, DP S i t e  

m: ldm 
cc: W i l l i a m  Maraman, CMB 11 

f i l e  
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LOS ALAMOS SCIENTIFIC LABORATORY 
U N I V E R S I T Y  O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
:Dean D, Meyer, Group Leader, H-1 DATE: June 11, 1968 

I 

Revie\Ned/iab ~ ~ u n s e ~  
Pvhlic!y ! & & ~ 7 J ~ ~ ~  4 

dlDl 'William F. Romero, H-1 

SUBJECT:WEEKLY REPORT FOR WEEK ENDED JUlW 9,  1968 

SYMBOL : ~ - l  ~p 

AIRBORNE CONTAMINATION TESTS There were no routine a i r  tests I exceed- 

week. c. 
i n g  4.0 d/rn/M 3 recorded during the  p a s t  

SPECIAL A I R  TESTS Two special  a i r  tests were taken during 

the p a s t  week. 

N o  above tolerance nose counts were 

recorded. 

No above tolerance hand 

recorded. 

NOSE COUNTS 

HAND COUNTS 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS None were reported. 

A I R  EXHAUST SYSTEM 

BUILDING 12 (FILTER HOUSE) STACK 1 STACK 2 STACK 

All counts are expressed 

Date: 6-3-68 - 6-7-68 1 0 0 0 

ROOM 313 STACK EXHAUST MAIN STACK , INCINERATOR STACK 
Date: 6-3-68 - 
ROOM 413 
6-3-68 - 6-7-68 

6 5 

MAIN STACK EXHAUST 

6 

DP EAST STACKS NORTHEAST NORThWEST SOUTHEAST SOUTHWEST 

Date: 6-3-68 - 6-7-68 0 0 0 0 - 
c - 
- 
Y 
L 

c 









LO8 ALAM08 SCIENTIFIC LABORATORY 
U N I V E R S I N  QF CALIFORNIA I LO8 A U M O S .  NEW MEXICO 

OFFiCE MEMORANDUM 

DATE June 25, 1968' TO t Dean D. Meyer, Group Leader, €1-1 

FROM : W i l l i a m  F. Romero, H-1 

"EJECT: WEEKLY REPORT FOR WEEK ENDED June 23, 1968 

SYMBOL: H-1 DP 

AIRBORNE CONTAMINATION TESTS Two above tolerance a i r  counts were re- 

corded during the  pas& week. 

This above tolerance air  count was 
probably due t o  the operations involved 

i n  packing 65 containers of Pu-239 oxide 

fo r  shipment. No contami 

tec ted  in the  work a r e  

during the operation. 

No explanation could be found fo r  this 

above tolerance a i r  count. 

Three special  a i r  tests 

the  past week. 

taken during 

No above tolerance nose counts were re- 

cor de d. 

No above tolerance hand counts were re- 

cor de d. 

AND/OR INCIDENTS None w e r e  reported. 

I 
7 

AIR EXHAUST SYSTEM All counts a r e  expressed i n  d/n/N-'. 
- 
r. - 

{- '\ BUILDING 1 2  ( F i l t e r  House) STACK 1 STACK 2 STACK 3 ST?GC 4 - 
L,' , Date: 6-17 - 6-21-68 1 1 1 0 





OFFICE MEMORANDUM 
DATE: July 2, 1968 

c; 
' TO , : Dean D. Meyer, Group Leader, H-1 

FROM : W i l l i a m  F. Romero, H-1 

SUBJECT: WEEKLY REPORT FOR WEM ENDED JUNE 30, 1968 

AIRBORNE CONTAMINATION TESTS Four above tolerance a i r  counts were re- 

corded during the  past  week. 

June 28, 1968 -,.- 

Room 603 - 11 d/'rd/Ivi3 

" Room 604 - 88 d/m/M3 

Room 605 - 2782 d/m/M3 

Room 606 - 76 d/m/M3 

A contaminated incident occurred i n  Room 

605 on t h i s  date. 

spread i n t o  the adjoining rooms. 

Airborne contamination 

I S P E C I A L  A I R  TESTS Three special  a i r  t e s t s  were taken during 

the past  week. 
_---- 

! 
NOSE COUNTS N o  above tolerance nose counts were recordc - 
HAND COUNTS 

CONTAMINATED ACCIDENTS 

AND/OR INCIDZNTS 

No above tolerance ' hand counts were record€ 

A contaminated incident occurred i n  Room 

6 0 5 ,  D P  West on J&e 28, 1968. A separa te  

. report  on t h i s  incident i s  enclosed. 

A I R  EXHAUST SYSTEM A l l  counts a r e  expressed i n  d/m/M 3 . 
STACK 1 STACK 2 STACK 3 STACK 4 -- BUILDING 12  (FILTER HOUSE) --- 

Date 6-24-68 1 0 1 0 

ROOM 313 STACK EXHAUST MAIN STACK INCINERATOR STACK 

Date 6-24-68 - 6-28-68 4 9 

ROOM 413 
Date 6-24-68 - 6-28-68 I 

q I N  STACK EXHAUST 

4 



DP EAST STACKS: 

- 2 -  

WORTXEA ST 

Date: 6-24-68 - 6-28-68 0 

BUILDING 146 

Date IHTAKX 

(FILTER HOUSE) DAY RUN 

6- 24 - 68 
6-25-68 
6-26-68 
6-27-68 
6-28-68 

1326 

455 
874 

2860 

3734 

Average 

EXHAUST 

1 
1 

1 
' 1  

2 - 
1 '  

/4+z%& 2? &z- /- 
bfilliam F. Romero, H-1 
Section Leader, DP S i t e  

m: l d m  
cc: W i l l i a m  Mararan, CMB 11 

f i l e  



G ’  
TO 

FROM : 

SUBJECT : 

SYMBOL : 

t 

#.‘ LOS ALAMOS SCIENTIFIC LABORATORY 
L,-’f 

U N I V E R S I T Y  OF CALIPOHNIA 
LO8 ALAMOS. NEW MEXICO 87844 c, TELEPHONEI 

OFFICE MEMORANDUM 

Dean D. Meyer, Group Leader, H-1 DATE: J u l y  3, 1968 

William F.’Romero, H-1  

WEEKLY REPORT .FOR WEEK ENDED JULY 7, 1968 
- 1  

H-1 DP 

AIRBORNE CONTAMINATION TESTS 
1 

Ju ly  5 ,  1968 

Room 412 - 346 d/m/M3 

S P E C I A L  A I R  TESTS 

NOSE COUNTS 

HAND COUNTS 

CONTAMINATED ACCIDENTS 

AND / OR INCIDENTS 

A I R  EXHAUST SYSTEM -. 

BUILDING 12 (FILTER HOUSE) - - 
Date: 7-1-68 7-5-68 

ROOM 313 STACK EXHAUST 

.1: :: Date: 7-1-68 7-5-68 

One above tolerance a i r  count was recorded 

T h i s  above tolerance a i r  count was probabl 

due t o  processing of an exceptionally dust,  

batch of uranium oxide i n  the  drying ovens 

A r e sp i r a to r  w a s  worn by the operator in -  

volved during removal of the oxide from 

the  ovens. 

No spec ia l  a i r  tests were taken during t h e  
past  week. 

N o  above tolerance’nose counts were re- 

corded. 

No above tolerance hand counts were re- 

corded. 

None were reported. 

. All counts a r e  expressed i n  

STACK 1 STACK 2 STACK 3 -.. - 
1 0 1 

d/m/M3. 

STACK 4 
0 

MAD? STACK INCINERATOR STACK 

4 28 

I 



- 2 -  

ROOM 413 
Date: 7-1-68 7-5-68 

DP E ST STACKS -- 

Date: 7-1-68 7-5-68 

M A I N  STACK EXHAUST 

Average 

BUILDING 146 (FILTER HOUSE) DAY RUN 

DATE 

7-1-68 
7-2-68 

. 7-3-68 
, 7-5-68 

1 

NORTHEAST NORTHWEST SOUTKEAST SOUTHGTEST 

0 0 0 0 

INTAXE EXHAUST 

7 58 1 

6364 3 
428 1 

71 0 

' 1905 1 

W i l l i a m  F. Romero, H-1 
Section Leader, DP S i t e  

m: l d m  
c c :  W i l l i a m  Maraman, .CMB 11 

f i l e  

I 



TELEPHONE: e -  ! 

OFFICE MEMORANDUM .I ? PP' 

G O  : Dean D. Meyer, Group Leader, H-1 DATE: J u l y  16, 1962 

FROM : William F. Romero, H - 1  

SUBJECT: IJEEKLY REPORT FOR WEEK ENDED JULY 14, 1968 

AImORiNE CONTAMINATION TESTS One above tolerance a i r  count was recorded. 

July 12, 1968 
Room 308 - 7 d/m/M3 

-- . 
S P E C I A L  A I R  TESTS 

NOSE COUNTS 

HAND COUNTS 

The above tolerance a i r  comt  vas probably 

due t o  the t r ans fe r  of material  in to  the 

PU-238 drybox through the air lock.  Ful l -  

face risks were worn by persons involved. 

Three special  air t e s t s  were taken during 

the  past  week. 

Eo above tolerance nose counts were r --.orded 

N o  above tolerance hand counts were recorded 

3 A I R  EXHAUST SYSWi All counts a re  expressed i n  d/m/M . ._-..- 

BUILDING 12 (FILTER HOUSE) STACK 1 STACK 2 STACK 3 STACK 4 
Date 7/8/68 - 7/12/68 1 1 1 0 

ROOM 313 STACEC EXHAUST MAIN STACK INCINERATOR STACK 
c 

Date 7/8/68 - 7/12/68 1 13 

ROOM 413 
Date 7/8/58 - 7/12/68 

MAIN STACK EXHAUST 

1 

- 
N O R T S I S T  NORT?&TEST SO-UTEAST SO'VZSEST ,5 

5 

-. 
DP EAST STACKS 

L 

L- 

f- -) 
'-. D a t e  7/8/68 - 7/12/68 0 0 0 0 

'2 

< Y 



- 2 -  

r- - BUII’DIXG lb6 (FILTER HOUSE) DAY RUN 
I 

DATE IKTAKE 

7-8--68 
7-9-68 
7-10-68 
7- 11 - 68 
7-12-68 
Average 

1088 

3’:3 
48 

237 
7 58 

495 

EXHAUST 

1 

-- 

‘ 0  

0 

0 

2 

1 

. W i l l i a m  F. Hornero, H-1 
Section Leader, DP S i t e  

WFR: ldm 
cc: W i l l i a m  Maraman, CMl3 11 

f i l e  

I 



LO5 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS. NEW MEXICO 87044 -.- TELEPHONPI 
~ 4 

OFFICE MEMORANDUM 
Dean D. Meyer, H-1, Group Leader 

W i l l i a m  F. Romero, H-1 

WEEKLY FEFORT FOR WEM ENDED JULY 21, 

H-1 DP 

FROM : 

SUBJECT I 

SYMBOL 8 

1968 

AIRBORNE CONTAMINATION TESTS Two above tolerance a i r  counts were re- 

cor de d. 

These two above tolerance a i r  counts 

occurred during separation of a plutonium 

contaminated bathysphere f'rom t h e  drybox 

preparatory t o  disposal.  Full-face masks 
were worn by persons involved i n  t h e  

operation. 

Four special  a i r  tests were taken during 

the past  week. 

Ju ly  18, 1968 
Room 208 - 15 d/m/M3 

Ju ly  18, 1968 
Room 209 - 9 d/m/M3 

S P E C I A L  A I R  TESTS 

. 
NOSE COUNTS No above tolerance nose counts were re- 

corded. 

No above tolerance hand counts were re- 
corded. 

HAND COUNTS 

3 A l l  counts af.e expressed i n  d/m/M A I R  EXHAUST SYSTEM - 

BUILDING 12 ---. ( F I L T E R  HOUSE) 

Date 7-15-68 - 7-19-68 
STACK 1 STACK 2 STACK 3 STACK 4 

1 0 1 0 
-- 

MAIN STACK INCINERATOR STACK 

1 18 

MAIN STACK EXHAUST 

ROOM 313 STACK EXHAUST 

Date 7-15-68 - 7-19-68 

ROOM 413 
Date' 7-15-68 - 7-19-68 
DP EAST STACKS 

Date 7-15-68 - 7-19-68 0 0 0 0 L 
t 
i r 
3 
-1 

.VI 

c 



- 2 -  

BUILDING 146 (FILTER HOUSE) DAY RUN 

Date INTAKE 

7-15-68 205 
7-16-68 2739 
7-17-68 2673 
7-18-68 1006 

7-19-68 7194 

Average 

m: l d m  
cc: W i l l i a m  Maraman, CMB 11 

f i le  

EXHAUST 

2763 1 

william F. Romero, H - 1  
Section Leader, DP S i t e  

* 

I .  

. 



LOS ALAMOS SCIENTIFIC LABGSATORY 

LOY ALAMOS. NEW MEXICO 871344 
U N I V E R S I T Y  OF C A L I F O R N I A  

TELEPHONE: 

OFFICE MEMORANDUM 
1 

TO Dean D. Meyer, G r o u p  Leader, H - 1  . 

/ 

: William F. Romero, H - 1  

SUBJECT: 

SYMBOL : ~ - 1  ~p 

IGEKLY REPORT FOR WEM ENDED JULY 28, 1968 

AIRBORNE CONTAMINATION TESTS 

S P E C I A L  A I R  TESTS 

NOSE COlsNTS 
t 

HAND COUNTS 

CONTAMINATED ACCIDENTS . -.- 

AND / OR INCIDENTS 

A I R  EXHAUST SYSTEN 

BUILDING - 12 ( F I L T E R  HOUSE) 

Date 7-22 - 7-26-68 
\ 

ROOM 313 STACK EXHAUST 

Date 7-22 - 7-.26-68 

ROOM 413 
Date 7-22 - 7-26-68 

\ 

There were no routine a i r  t e s t s  ex- 
3 ceeding 4.0 d/m/M recorded during 

t h e  past  week. 

Four special  a i r  t e s t s  were taken 

during the past  week. 

No above tolerance nose counts were 

r e  cor de d . 
N o  above tolerance hand counts were 
recorded. 

None were reported. 

A l l  counts are expressed i n  d/m/M 3 , 

' STACK 1 STACK 2 STACK 3 STACK 4 -..- 
1 1 1 1 

MAIN STACK EKIPr'ERAMR STACK 

3 4 

MAIN' STACK EXHAUST 

1 



- 2 -  

' DP EAST STACKS NORTIAST NOIITKG,TEST - SOUWEAST SOUTH'tqE 

Date'7-22 - 7-26-68 0 0 0 0 

BUILDING 146 ( F i l t e r  House) Day R u n  INTEJ(E: EXHAUST 
--- 

Date 
7-22-68 
7-23-68 
7-24-68 
7-25-68 
7- 26- 68 

Average 

WFR: ldm 
cc: William Maraman, CMB 11 

f i l e  

I 

3290 1 

68 0 

128 0 

927 k 1  

1 3  ' 0 

- 
913 0 

William F. Romero, H-1 
Section Leader, DP S i t e  

I 

i 

. -  



' ro 

FROM : 

SUBJECT : 

SYMBOL : 

TELEPHOKE: 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 

Revieweb/Lab 
I 

Public'ty Releasabie W i l l i a m  F. Romero, H - 1  

WEEKLY REPORT FOR mFX EXDED AUGUST 4, 1968 

H-1 DP 

AIREORNE CONTAMINATION TESTS There  were no routine a i r  t e s t s  ex- 
3 ceeding 4 .O d/m/M 

the p a s t  week. 

recorded durFng 

S P E C I A L  A I R  TESTS E igh t  special  a i r  t e s t s  were Zaken 

during the  pas t  week. 
/ 

NOSE COUNTS N o  above tolerance nose counts were 

recorded, 

IFAND COUNTS N o  above tolerance hand counts were 

recorded. 

CONTAMINAYF,D ACCIDENTS 

AND / OR INCIDENTS None were reported. 

AIR EXHAUST SYSTEM 

BUILDING - 12  (FILTER HOUSE) 

Date 7-29-68 - 3-2-68 

ROOM 313 STACK EXHAUST 

Date 7-29-68 - .8-2-68 

ROOM 1113 

7-29-68 - 8-2-68 

DP EAST STACKS 
-_--_ 

Date 7-29-68 - 8-2-68 

? ~ 1 1  counts a r e  expressed i n  d/rJKJ. 

STACK 1 STACK 2 STACK 3 STACK 4 
3 2 2 4 

' MAIN STACK I i i C m a T O h  STACK 

1 9 

MAIN STACK EXHAUST - 
1 

NORTIBAST NORTHWEST SOLTIEAST S O U ~ J E S T  
- I  

0 0 0 c: 



I 

BVZLDING 1116 ( F i l t e r  House) Day Run 

Date 

7-29-68 ' 50 0 

. o  
0 

0 

' 0  

' 7-30-68 48 % 

7-31-68 . 

8-2-68 
8-1-68 

' 3  152 
121 

119' , 

Average 98 0 

. .  

William F. Romero, H - 1  
Section Leader, DP S i t e  

.m: . l d m  , .  
cc: W i l l i a m  Maraman, CMB-11 

I f i l e  

d . .  I ,  



ro 

FROM : 

SUBJECT : 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS. N E W  MEXICO 878.44 -, 
>.-- TELEPHONE& 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H - 1  , DATE August 13, 1968 

Wil l iam F. Romero, H-1 

WEEKLY REPORT FOR WEEK ENDED AUGUST 11, 1968 

H-1 DP 

AIRBORNE CONTAMINATION TESTS 

S P E C I A L  A I R  TESTS 

NOSE COUNTS - 

HAND COUNTS 

CONTAVINATED ACCIDENTS --. 

AND/ OR INCIDENTS 
I 

A I R  EXHAUST SYSTEM 

BUILDLNG 12 (Filter House) 

Date 8-5-68 - 8-9-68 

,SOOM 713 STACK EXXAUST 

Date 8-5-68 - 8-9-68 

ROOM 413 -- 

There were no routine a i r  t e s t s  exceeding 
4.0 d/rn/M 3 recorded during the past week. 

One special  a i r  t e s t  was taken during 

the past  week, 

No above tolerance nose counts were re- 

corded. 

No above tolerance hand counts were re- 

corded. 

None were reported 

A l l  counts a re  expressed i n  d/m/M 3 . 

STACK 1 STACK 2 STACK 3 STACK 4 
--- 

1 3 3 1 

INCIEXFSTOR STACK ---.- MAIN STACK -- 
6 11 

I 

I 

M A I 8  STACK ZXHAUST * - 
1 c 



DP EAST STACKS 

Date 8-5-68 - 8-9-68 
NORTHEAST NORTHWEST 

0 0 

BUILDING 146 ( F i l t e r  House) Day Run 
e-- 

Date ' INTAKE 

8-5-68 
8-6-68 

117 
108 

6-7-68 439 
8-8-68 1658 
8-9-68 55 

Average 475 

m: 
cc: 

I 

SOUTHEAST 
0 

EXHAUST 

SOUTHWEST 
0 

0 

William F. Romero, H-1 
f '  Section Leader, DP S i t e  

l h  
William Maraman, CMB-11 
file 

. 



. .  I 

cnL'eeuLnQ 
3 

, 4.0 d/m/M recorded during the past week. 
- - -  --- " c u u D  

S P E C I A L  A I R  TESTS , i  Nine special  a i r  t e s t s  were taken duqing 
the past'  week. 

- NOSE COUNTS No above tolerance nose counts were re- 
corded, 

HAND COWTS ' ' 
No above tolerance hand counts were re- 
corded. . , 

CONTAMINATED ACCIDENTS 
None were reported, 

3 A l l  counts a r e  expressed i n  d/m/M . 

STACK 1 STACK 2 STACK 3 STACK 4 - - - 

AND/OR INCIDENTS I .  - 

AIR EXHAUST SYSTESI 

BUILDING 12 ( F I L T E R  HOUSE) - 
1 1 

.Date 8-12-68 - 8-16,68, 3 '  '1 

mm STACK INCI3ERAriY)R STACK - ROOM 313 STACK EXHAUST 
Date 8-12-68 - 8-16-68 99 2 

ROOM 413 MAIN STACK EXHAUST 
Date 8-12-68 - 8-16-68 

, I  4 

r: 
i 



XJILDI?JG 146 (FILTER HOUSE) Day Run 

Date INTAKE EXHAUST - 
0 

1 
0 

0 

1 

24 5 
. 8-13-68 42 
8-14-68 164 
8-15-68 488 

8-12-68 

8-16-68 7937 - - 
Average 

/&& 
William F. Rornero, H-1 
Section Leader, iZ S i t e  

WFR: l d m  

f i l e  
c c :  William Maraman, CMB-11 , 



.. . .. .... . -. - .. . . .. .. - . ~  . . .. . . . . .~ __ .... . . .. .- . . . .  . . . ~ . .  . . . .  

LOS ALAMOS SCIENTIFIC LABOXATORY 
UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS. NEW MEXICO 87644 

L - )  ",* 
TELEPHONE: 

OFFICE MEMORANDUM 
TO :Dean D. Meyer, Group Leader, H-1 DATE: August 27, 1968 

' William F. Romero, H-1  

SUBJECT: 

SYMBOL : H-1  DP West 

WEEKLY REPORT FOR WEEK ENDED AUGUST 25, 1968 

AIR?3ORNE CONTAMINATION TESTS There were no routine 'air t e s t s  exceeding 

4.0 d/m/M recorded during t h e  past  week. 3 

SPECIAL A I R  TESTS 

'NOSE COUNTS 

HAND COUNTS 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS 

A I R  EXHAUST SYSTZM 

BUILDING 12 (FILTER HOUSE) 
~- 

I Date ,8-19-68 - 8-23-68 

ROON 313 STACK EXHAUST 

Date 8-19-68 - 8-23-68 

ROOM 413 

Date 8-19-68 - 8-23-68 

Seven special  a i r  t e s t s  were taken during 

the past  week, 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

None were reported, 

A l l  counts a re  expressed i n  d/rn/M 3 . 

STACK 1 STACK 2 STACX 3 STACK 4 

1 1 1 1 

MAIN STACK INCINERATOR STACK 

2 33 

MAIN STACK EXKAUST 

3 



- 2 -  

DP U S T  STACKS NORTKEAST 

Date 8-19-68 - 8-23-68 0 

BUILDING 146 (FILTER HOUSE) Day Run 

DATES INTAKE 

8-15-68 1814 
8-a-68 2 577 
8- 21 - 68 66171 
8-22-68 9187 
8-23-68 209 

/ 

Average 

. 

EXHAUST 

1 

19 
1 

0 
I - 

16,992 ' 4 

billiam F. Romero, H - l  
Section Leader, DP S i t e  

wm: ldm 
c c :  William Maraman, CMB-11 

f i l e  

I 
! '  

c 



2 c y -  TELEPHONE: 
/ 

OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader, H-1 DATE: September 4, 1968 

FROM : William F. Romero, H-1 

AIRBORNE CONTAMINATION TESTS One a b v e  tolerance a i r  count vas record- 

ed during the pas t  week. 

August 27, 1968 
R o o m  605  - 6 d/m/M3 

Several p l a s t i c  bag t r ans fe r s  were rnzde on 

t h i s  day which may have caused the  above 

tolerance a i r  count, Full-face masks are 

worn during the  operation. 

S P E C I A L  A I R  TESTS 

ROSE COUNTS 

HAND COUNTS 

Three special  a i r  t e s t s  were taken during 

the p a s t  week. 

No almve tolerance nose counts were record- 

ed. 

No  above tolerance hand counts were record- 

ed. 
I 

COKT&IIitATED ACCIDENTS 

AND/OR ~ C I D E N T S  ' None were reported. 

2 
A I R  E,XYAUST SYSTEN A l l  counts a re  expressed i n  d/m/XJ. 

BUEDING 1 2  (FILTER HOUSE) STACK 1 STACK 2 STACK 3 STACK 4 
8-26-68 - 8-30-68 1 0 0 i 

ROON 313 STACK EXHAUST 

Date 8-26-68 - 8-30-68 

MAIN STACK DiCIKEZATOR STACK 

0 2 



- 2 -  

3OON 413 MAIN STACK EXHAUST 
Date 8-26-68 - 8-30-68 0 

DP EAST STACKS NORTHEAST NORTlHXTST 

Date ,8-26-68 - 8-30-68 0 0 

BUJLDIXG 146 
DATES mTm 

(FILmR HOUSE) Day Run 

8-26-68 1298 
8-27-68 3969 
8-28-68 898 
8-29-68 
8-30-68 

Average 

1033 
425 

0 0 

EXHAUST 

1 
2 

1 
1 

0 - 
1525 1 '  

/&2eev. / d-.+-i7z4@ 

William F. Romero, H-1 
Section Leader, DP S i t e  

1m: ldm 
cc: William Maraman, CN3-11 

file 



LOS ALAMOS SCIENTIFIC LAEjORATORY 
UNIVERSITY O F  CALIFORNIA 

LOB ALAMOS. NEW MEXICO 87644 
TELEPHONE: , 

OFFICE MEMORANDUM 
TO Dean D. Meyer, Group Leader, H-1 DATE: September 10, 1968 

\ 

. '  

W i l l i a m  F. Romero, H-1 FROM : 

WEEKLY RF,PORT FOR WEEK ENDED SEPTEMBER 8, 1968 SU,BJECT : 

SYMBOL : H-1 DP West 

I 

Two above tolerance a i r  counts were re- 

corded during tne past  week. 

AIRBORNE CONTAEIINATIOM TESTS 

September 6, 1968 
Room 208 - 9 d/m/M3 These two above tolerance a i r  counts 

were probably cue t o  a hole i n  the 

"bathysphere" 'cleanout glove box. The 

glove was replaced on t h i s  date. 

September 6, 1968 
Room 209 - 7 d/m/M3 

SPECIAL AIR TESTS One special  air tes t  was taken during the  

past  week. 

NOSE COUNTS No above tolerance nose counts were re- 

corded. 7 

No above tolerance hand counts were re- 
corded. 

HAND COUNTS 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS None were reported. 

d/m/X3. 

STACK 4 
1 

A I R  EXHAUST SYSTEM A l l  counts a re  expressed i n  

STACK 1 STACK 2 STACK '3 BUILDING 12 (Filter House) 

. 4  2 3 Date 9-3-68 - 9-6-68 



. .. .. ~ . . -- .... .... ~ . .  . ~ .  .. 
. . , ........ . __..... :~ . . . . .  . .. . 

I 
. . .  , 

- 2 -  

. Room 313 STACK EXHAUST 

Date 9-3-68 - 9-6-68 

Room 413 
h t e  9-3-68 - 9-6-68 MAIN STACK EXHAUST 

2 

DP EAST STACKS 

Date 9-3-68 - 9-6-68 
NORTHEAST 

BUILDING 146 ( F i l t e r  House) Day R u n  

Dates: 

9-3-68 

9-5-68 
9-4-68 

9-6-68 

Average 

WFR: ldm 
xc: W i l l i a m  Maraman, CMB 11 

file 

- 

0 

INTAKE 

10 54 
860 

261 5 
378 

1227 

NORTirWEST SOUTmST SOIFX?tEST 

0 0 0 

1 

EXHAUST 

1 

1 
2 

0 

1 

I - 

W i l l i a m  F. Rornero, H - 1  
Section Leader, DP Sites 

i 



c 

1. . 
TO 

LOS ALAMOS SCIENTIZC LABORATORY 
UNIVERSITY C F  CALIFORNIA 

LOS AWMOS. NEW MEXICO 87544 
TELEPtiONE: 

DATE: Septelnber 19, 1968 ' Dean D. Meyer, Group Leader, H-1 

Reviewed!L.ab 
FROM : W i l l i a m  3'. Romero, H-1 Pub!ir:iy Reieasable 

SUBJECT: W E m Y  REPORT FOR WEEK ENDED SEPTEMBER ly, 1968 

SYMBOL : H-1 DP West , 

AIFBORNE CONTAMINATION TESTS 

S P E C I A L  A I R  TESTS 

TLere were no routine a i r  t e s t s  exceed- 

ing 4.0 ci/rn/N 

past  week. 

3 recorded during t he  

Three special a i r  tests were taken 

during the past  week. 

NOSE COUNTS No above tolerance. Lose comts were re- 

corded. 

HAND COUNTS 

. CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS 

A I R  EXHAUST SYSTESI 

BUILDING 12  ( F i l t e r  House) 
~~ ~ 

Date 9-9-68 - 9-13-68 

R o o m  ?1? STACK EXHAUST 

Date 9-9-68 - 9-13-68 
Room 411 

Date 9-9-68 - 9-13-68 

D? EAST STACKS 
~ 

Date 9-9-68 - 9-13-68 

No above tolerance hand counts were re- 

corded. 

None were reported. 

A l l  counts a r e  expressed i n  d/m/I4 3 . 
STACK 1 STACK 2 STACK 3 STACK 

2 1 1 0 

IIAIN STACK IXCLTJEFUITOR STACK 

r; 1 3  - 
YAIN STACK EXHAUST 

1 

0 0 0 0 



BUiLilING 146 (FiLTXR H0USE)Day RUE 

Dates 

9-9-68 , 

9-10-68 
’ 9-11 -68 
9-12-68 
9-13-68 

Average 

WFR: ldm 
xc: William Maraman, C3B 11 

f i l e  

~ 

2 

0 

0 

1 

0 

1 

- 

/&&e,* 3 A > 2 Y 4 ?  
W i l l i a m  F. Rorriero, H-1  
Section Leader, DP Sites 

I. 



'TO 

Lo8 ALAMOS, NEW MEXICO 87644 
TELEPHONE8 

OFFICE MEMORANDUM 
I Dean D. Moyor, Croup f a d e r ,  H-1 



-. 

I 
, 

.. . . 
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OFFICE MEMORANDUM 
I 

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

FROM :William F. Romero, H-1 

DATE: September 24, 1968 
I 

SUBJECT:WEEKLY REPORT FOR WEEK ENDED SEFTEMBER 22, 1968 

SYMBOL :H-l Dp West 

AIRBORNE CONTAMINATION TESTS One abdve tolerance a i r  count war3 recorded 

dur5ng t h e  pas t  week. 

September 16, 1968 

Room 408 - 214 d/tn/M3 

Group CMB 8 

This above tolerance a i r  count was due t o  
dislodging of dus t  contamination from t h e  
hood door and ledge during opening and clos- 

ing.  A new procedure i s  being used f o r  

t r ans fe r s  from the  hood t o  prevent recurrence 

of a i rborne contamination. 

SPECIAL A I R  TESTS: Five spec ia l  air  tests were taken during the  

pas t  week. 

NOSE COUNTS: N o  above tolerance nose counts were recorded. 

HAND COUNTS: N o  above tolerance hand counts were recorded. 

CONTAMINATED ACCIDENTS One contaminated Incident w a s  reported. A 

AND/OR INCIDENTS : separate  report  i s  enclosed. 

3 A l l  counts are expressed i n  d/rn/M , A I R  EXHAUST SYSTEM: . 

BUILDING 12 ( F i l t e r  House) 

Date 9-16-68 - 9-20-68 

Room 313 Stack Exhaust 

9-16-68 - 9-20-68 

Room 413 
Date 9-16-68 - 9-20-68 

< 

STACK 1 STACK 2 STACK 3 STACK 4 
2 1 1 1 

M A I N  STACK INCINERATOR STACK 

6 12 

MAIN STACK EXHAUST 

3 
I 

I 

i 
1 

. L  
. .  



DP EAST STACKS NORTKEAST NORTHWEST SOUTHEAST SOUTHWEST 

Date 9-16-60 - 9-20-68 0 0 0 0 

BUILDING 146 (Filter House) Day Run 

Dates 
9-16-68 

INTAKE 

924 
9-17-68 ' 1011 

9-18-68 1001 

9-19-68 619 
9-20-68 879 

EXHAUST 
1 .  

I 
1 

1 
1 
1 

Average : 887 1 

m: l d m  
xc:  WILLIAM MARAMAN, CNB 11 

file 

/k& z/G&?=- 
William F. Romero, H-1 

\ Section Leader, DP Sites 



TO 

FROM 

SUBJECT: 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
1 %A UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 

Dean D, Meyer, Group Leader, H-1 DATE: October 1, 1968 

William F. Romero, H-1 
' I  

WEEKLY W O R T  FOR wEEI( ENDED SEP"E3ER 29, 1968 

H-1 DP West 

AIRBORNE CONTAMINATION TESTS: 

September 2 6 ,  1968 
Room 209 - 12 d/m/M3 

S P E C I A L  A I R  TESTS: 

NOSE COUNTS: 

HAND ,COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS 

A I R  EXHAUST SYSTEM 

EUILDDIG 12 (FILTER HOUSE) 
Date 9-23-68 - 9-27-68 

ROOM 313 Stack Exhaust 

Date 9-23-68 - 9-27-68 

ROOM 413 
Date 9-23-68 - 9-27-68 

One above tolerance a i r  coulzt vas record- 

ed during the past  week. 

This above tolerance a i r  cowLi was due t o  

cross contamination from a "special  oper-a- 
t ion  i n  Room 208. 

Nine special  a i r  t e s t a  were taken during 

the pas t  week* 

No above tolerance nose counts were re- 

corded. 

No above tolerance hand counts were re- 

corded, 

None were reported. 

All counts a re  expressed i n  d./m/N . 3 

STACK 1 STACK 2 STACK 3 STACiC 4 
4 1 2 0 

MAIN STACK INCINERATOR STACT 

5 8 

MAIN STACK E'XEIAUST 

2 
~ 



- 2 -  

BUILDI3-G 146 ( F i l t e r  House) Day R u n  SNTAICE 

Dates 
9-23-68 693 
9-24-68 960 
9-25-68 262 

9-26-68 40 6 
9-27-68 1426 

Average : , 

m: ldm 
xc: Mlliam Maraman, CNE3 11 

file , 

I 
I 

- 

753 

E r n U S T  

0 

. 1  
1 '  

0 
8 
- 

2 

bill iam P. Romero, H-1 
Section Leader, DP Site 
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LOS ALAMOG SClENTlnC LABOFiATORY 
UNIVERSITY O F  CALIFORNIA 

4 I L l  ' , t  LO8 A U M O S ,  NEW MEXICO 

OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader, H-1 DATE: October 8, 1968 

: W i l l i a m  F. Romero, H-1 
' I  SUBJECT: WEEKLY REPORT FOR WEEK ENDED OCTOBER 6, 1968 

AmORNE CONTAMINATION TESTS 

SEPTEMBER 30, 1968 
Room 4& - 28 d/m/M3 

OCTOBER 2, 1968 
Room 406 - 24 d/m/M3 

ROOM 408 
Group CMB 8 
OCTOBER 2, 1968 - 87 d/tn/M3 

OCTOBER 3, 1968 - 178 d/m/M3 

SPECIAL A I R  TESTS 

Four above tolerance a i r  counts were re- 

corded during t h e  pas t  week. 

This above tolerance a i r  count was probably 

due t o  a hole i n  a glove i n  t h e  PU-238 dry- 

box l i ne .  Several gloves were found highly 

contaminated after t ransfer r ing  PuO i n t o  
the-drybox t r a in .  

2 
The glove w a s  replaced on 

t h i s  date. 

N o  explanation could be found f o r  t h i s  above 

tolerance a i r  count. 

The inadvertent slamming of t h e  sample t r ans fe r  

door on the  grinding drybox following t h e  

t r a n s f e r  of material has resu l ted  i n  the  high 

airborne contamination. Room personnel have 

been advised t o  wear r e sp i r a to r s  during t r a n s f e  

Five spec ia l  a i r  t e s t s  were taken during t h e  

pas t  week. 

NOSE COUNTS No above tolerance nose counts were recorded. 

HAND COUNTS N o  above tolerance hand counts were recorded. 

\ 



- 2 -  

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS: 

One contaminated Incident was reported.  

separate report i s  enclosed. 

A 

A I R  EXHAUST SYSTEM 

BUILDlCNG 12 ( F i l t e r  House) STACK 1 STACK 2 STACK 3 STACK 4 

All counts a re  expressed i n  d/m/N 3 

Date 9-30-68 - 10-4-68 2 2 2. 1 

. ROOM 313 Stack Exhaust 

Date 9-30-68 - 10-4-68 

ROOM 413 

Date 9-30-68 - 10-4-68 

DP EAST STACKS 
~. - 

Date 9-30-68 - 10-4-68 

BUILDING 146 ( F i l t e r  House) Day Run 
Dates 

9-30-68 

10-1-68 

10-3-68 

10-2-68 

1094-68 

Average : 

MAIN STACK INCINERATOR STACK 

5 7 

MAIN STACK EXHAUST 

2 

NORTHEAST NORTHWEST SOUTHEAST SOUT-l?mST 

0 0 0 0 

INTAKE EXHAUST 

5177 9 
476 1 

55-79 7 
972 1 

591 1 
7 

2559 4 

&A ( / 5 / &  

William F. Romero, H-1 
Section Leader, DP S i t e  

WFR: ldm 
xc: F ~ i l l i a m  Maraman CMB 11 

f i l e  
'J 
w 



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

TO : 

FROM : 

SUBJECT: 

SYMBOL : 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE: October 1 5 ,  1968 

R ~ i e ~ ~ d / L a b  Counsel 
PL!b!!ciy Q"el&=Jsable 

William F. Romero, H-1 ' 

WEEKLY REPORT FOR WEEK ENDED OCTOBER 13, 1968 

H-1  DP 

AIRBORNE CONTAMINATION TESTS 

OCTOBER 10, 1968 
Room 605 - 55 d/m/M 3 

S P E C I A L  A I R  TESTS 

NOSE COUNTS 

HAND COUNTS 
- 

CONTAMINATED ACCIDENTS 

AND / OR INCIDENTS 

A I R  EXHAUST SYSTEM 

One above tolerance a i r  count was recorded 

during t h e  past  week. 

High airborne contamination occurred durink 

an  a i r lock  t ransfer  of material from the  PU-238 

drybox l i n e .  
t he  t ransfer .  >- 

f&x special  air  tes ts  were taken during t h e  

past  week. 

Full-face masks were worn during 
- 

l o  

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

None were reported. 

BUILDING 12  (FILTER HOUSE) 

Date 10-7-68 - 10-11-68 
ROOM 313 STACK EXHAUST 
Date 10-7-68 - 10-11-68 

A l l  counts a r e  expressed i n  d/rn/M3. 

STACK 1 STACK 2 STACK 3 STACK b 
1 0 0 2 

INCINERATOR STACK - MAIN STACK 

/ 
I 

3 10 



0 T9ff 
7: €OTt 

89 -8 -07: 
89-L-OT 
: Suva 

a3vlrJs LSVB da 

I 
‘ Z ’  



LOS ALAMOS SCIENTIFIC LABORATORY 
2 -7 UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 07844 k ,Jj-g 5 ~ ** 

TELEPHONE: 

OFFICE MEMORANDUM 

TO : Dean D. Meyer, Group Leader, H-1 DATE October 22, 1968 

~@VJewed!lab 
Publicly Reieasable FROM : W i l l i a m  F. Romero, H - 1  

SUBJECT: WEEKLY REPORT FOR WEEK EXDED OCTOBER 20, 1968 

SYMBOL : HJ ~p 

AIRBORNE CONTAMINATION TESTS Three above tolerance a i r  counts were recorded 

during the  pas t  week. 

OCTOBER 15, 1968 
Room 208 - 18 d/m/M3 This above tolerance a i r  count w a s  probably 

due t o  dust contamination being re leased  from 

around t h e  area of t h e  p l a s t i c  bag attachment 
>- t o  the  bathysphere cleanout box. - 

OCTOBER 17, 1968 

Room 208 - 7 d/m/M3 

OCTOBER 18, 1968 
Room 359 - 110 d/m/M 3 

Group W - 8  

NOSE COUNTS 

HAND COUNTS 

CONTAMINATED ACCIDENTS 

AND / OR INCIDENTS 

SPECIAL A I R  TESTS 

This above tolerance a i r  count was due t o  a 
hole i n  a glove and i n  t h e  p l a s t i c  bag a t tach-  

ment t o  t h e  bathysphere cleanout box. Both 

were changed on t h i s  date. 
I 

T h i s  above tolerance a i r  count was due t o  dust 

contamination released during screening of 10% 

enriched UO powder with a Ro Tap. 

No above tolerance nose counts were recorded. 

2 

No ebove tolerance hand counts were recorded. 

None were reported.  
I .: - 

Six spec ia l  a i r  tests were taken during t h e  k 
LI 

past  week. 



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

3 AU counts are expressed i n  d/m/N . AIR EXHAUST SYSTEM 

BUILDING 12 ( F i l t e r  House) STACK 1 STACK 2 STACK 3 STACK 4 
Date: 10-14-68 - 10-18-68 2 1 1 9 

ROOM 313 Stack Exhaust MAIN STACK INCINERATOR STACK 

Date: 10-14-68 - 10-18-68 5 13 

MAIN STACK EXHAUST ROOM 413 

Date: 10-14-68 - 10-18-68 1 

NORTHXAST NORTHVEST SOUTKEAST SOUTHWEST DP EAST STACKS 

Date: 10-14-68 - 10-18-68 0 0 0 0 

INTAKE BUILDING 146 (Filter House)Day R u n  EXHAUST 

Dates 

10-14-68 
10 - 1 5- 68 
10 - 1 6- 68 
10-17-68 
10-18-68 

2981 
3018 

4444 
a84 
3743 

3 
8 

7 

4 32 54 Average : 

Section Leader, DP S i t e  

rn: l d m  
xc: William Maraman CNB 11 

f i l e  
r' -? 
'J 
w 



TO 

FROM : 

SU B J ECT : 

SYMBOL : 

LO5 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87844 
TELEPHONE: 

Dean D. Meyer, Group Leader, H-I. DATE October 24, 1968 

H-1 DP 

On October 22, 1968 a t  8:45 a . m . ,  a contaminated incident occurred i n  Room 500, 

DP West, r e su l t i ng  i n  t he  release of plutonium dust contamination, The inc ident  

occurred during preparation f o r  t h e  removal of trash from the #l drybox l i n e  by 

means of a p l a s t i c  bag. The bottom seam of the  p l a s t i c  bag ruptured w h i l e  t h e  

material w a s  being placed i n  the  bag r e su l t i ng  i n  a s p i l l  of t he  material onto t h e  

f loor .  

but immediately l e f t  t he  work area after a l e r t i n g  room personnel t o  don t h e i r  masks. 

The persons involved i n  t h e  operation w a s  not wearing a mask a t  t h e  time 

The s p i l l e d  material w a s  recovered and a new bag w a s  ins ta l led .  

Monitoring of t he  afea was ' 's t&fted.anC'floor contamination ranging from 1000 c/  

t o  +20,000 c/m was detected on t h e  f loo r  and on t h e  dryboxes i n  l i n e  #l and #%'. 
Cleanup of t h e  area w a s  s t a r t e d  and almost completed when another incident occurred 
which added t o  t h e  f l o o r  contamination. A small window on top of drybox l i n e  #2 was 

broken during cleanup and contamination w a s  t racked onto the  f loo r  and p a r t  of t h e  

main corridor.  The f l o o r  was  scrubbed and cleanup operations were completed by 

. .  4:30 p.m. 

A l l  personnel involved i n  the  cleanup operation wore full-face masks. Nose 
counts were taken and no above tolerance counts were recorded. An airborne contarn- 

ina t ion  count of 4024 d/m/M3 w a s  recorded i n  the  v i c i n i t y  of the  broken window. 
3 The room average vas 203 d/m/M 

z/&G577&2& 
W i l l i a m  F. Romero, H-1  
Section Leader, DP S i t e  

-1 

Xc: W l l l i a m  Maraman CMB 11 
5 
2 

f i l e  
LL 



\ '  
LOS ALAMOS SCIENTIFIC LABORATORY 

I UNIVERSITY OF CALIFORNIA 
LO9 ALAMOS. N E W  MEXICO 87544 

TELEPHONE: 

Y OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader, H-1 DATE: October 29, 1968 

FROM : W i l l i a m  F. Romero, H-1  

SUBJECT: m y  REPORT FOR WEEK ENDED OCTOBER.27, 1968 

AIRBORNE CONTAMINATION TESTS Two above tolerance a i r  counts were re- 

corded during the past  week: ~ 

OCTOBER 22, 1968 
Room 500 - 203 d/m/M 3 This above tolerance a i r  count was due 

t o  a contaminated incident. 

OCTOBER 24, 1968 

Room 606 - 36 d/m/M3 Several holes were found i n  t h e  PU-238 

processing drybox gloves which probably 

caused the  above tolerance a i r  count. 
The gloves were changed on t h i s  date. 

SPECIAL A I R  TESTS 

NOSE COUNTS 

Eight special  a i r  tests were taken during 

the  past  week, 

No above tolerance nose counts were re- 

corded. 
I 

HAND COUNTS No above tolerance hand counts were re- 

corded. 

d 

CONTAMINATED ACCIDENTS 
AND / OR INCIDENTS A contaminated incYdent .occurred i n  Rpom 

500, DP West, on October 22, 1968. A 

separate report  on t h i s  incident is enclosrL 
I .. 

r 
.. 
": 



A I R  EXHAUST SYSTIM A l l  counts a r e  expressed i n  d/rn/M 3 
- 

BUILDING 12 ( F t l t e r  House) STACK 1 STACK 2 STACK 3 STACK 4 

Date: 10-21-1968 - 10-25-68 1 0 .  0 0 

ROOM 311 Stack Exhaust 
~ ~- 

Date: 10-21-68 - 10-25-68 
1 

MAIN STACK INCINERATOR STACK 

26 66 

ROOM 413 MAIN STACK EXHAUST 

Date: 10-21-68 - 10-25-68 4 

DP EAST STACKS NORTHEAST NORTHWEST SOUTHEAST SOUTHWEST 
/' 

s 10-21-68 - 10-25-68 0 0 0 0 

BUZDING 146 (FILTER HOUSE) Day R u n  

DATE : 
I 

10 - 21- 6 8 
10-22- 68 
10 - 23 - 68 
10-24- 6 8 
10- 2 5-68 

INTAKE: 

17,238 

,5735 
703 
569 
847 

Average 

WFR: l d m  

xc: William'Maraman, CMB 11 

I 5018 

EXHAUST 

21 

- 6  
1 
1 

1 

6 

W i l l i a m  F. Romero, H-1 
Section Leader, DP S i t e  

f i l e  



c LOS ALAMOS SCIENTIFIC LABORATORY +* , 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87544 

TELEPHONE: 

OFFICE MEMORANDUM 

. TO : Dean D. Meyer, Group Leader, 11-1  

/ 
: W i l l i a m  F. Romero, H-1 

DATE: November 5 ,  1968 

SUBJECT: WEEKLY REPORT FOR WEEK ENDED l!OVEMBER 3, 1968 

SYMBOL : H-1 DP 

AIRBORNE CONTAMINATION TESTS One above tolerance a i r  count w a s  re- 

corded during the past w e e k .  

OCTOBER 30, 1968 
Room 606 - 18 d/m/M3 This above tolerance a i r  count was 

probab1;f due t o  the  t ransfer  of Pu-238 

contaminated material from a drybox by 

SPECIAL AIR TESTS 

NOSE COUNTS 

HAND COUNTS 

CONTAMINATED ACCIDENTS 

AND / OR INCIDENTS 

means of a p l a s t i c  bag. Full-face masks 

,were worn by persons involved. 
L,, f ,  

Six special  a i r  tes ts  w e r e  taken during 
t h e  past  week. 

No above tolerance nose counts were re- 

corded. 

No above tolerance hand counts were re- 

cor de d. 

None were reported. 

A I R  EXHAUST SYSTEM A l l  counts are expressed i n  d/m/M 3 . 



. .  ,, - 2 -  

BUILDING 12  ( F i l t e r  H o u s e )  

D a t e :  10-28-68 - 11-1-68 

Room 713 Stack Exhaust 
~ ~ 

Date 10-28-68 - 11-1-68 

Room 417 
D a t e :  10-28-68 - 11-1-68 

DP EAST STACKS 

D a t e :  10-28-68 - 11-1-68 

BUILDING 146 (FILTEX HOUSE) Day Run 

STACK 1 STACK 2 STACK 3 STACK 4 
1 0 0 0 

MAIN STACK INCINERATOR STACK 

19  32 

MAIN STACK EXHAUST 

2 

NORTHEAST NORTHWEST SOUTEAST SOUTmmST 

0 0 0 1 

D a t e  : INTAKE EXHAUST 

10-28-68 
10-29-68 
10-30 - 68 
10-31-68 
11-1-68 

Average : 

. i  

m: l d m  
xc: W i l l i a m  Maraman, CMB 11 

file 

4 822 4 
1090 1 

3413 3 

9 8  1 
1002 1 

- - 
2247 2 

. 

\ /F=..;;--.l ZK- 
Will-iam F. Romero, H - 1  
Sect ion L e a d e r ,  DP S i t e  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
DATE: >; ) 2 B 9 L ' TO : Dean D. Meyer, Group Leader, H-1  

Reviev$ed/l.aD CoWEd 
Pubircty R;:;&Isab!e 

FROM : William F. Romero, H-1 

SUBJECT: WEEKLY REPORT FOR WEEK ENDED NOVTNBER 10, 1968 

SYMBOL : H-1 DP 

A I F B O R i i  CONTAMINATION TESTS 

KOVENBER 4, 1968 
3 Room 5501" - 125 d/m/M 

Group CMB-3 DP East 

SPECIAL AIR TESTS 

One above tolerance a i r  count was re- 

corded during t h e  pas t  week. 

The probable cause for t he  high a i rborne  

contamination vas t h a t  t h e  l i d  of the 

leaching furnace #2 vas re-opened withaut 

f irst  reducing any pressure i n  the  furnacf 

This resulted i n  a re lease  of a i rborne . .  

contarninat ion. 

Four special  air  tests were taken during 

the pas t  week. 

NOSE COUNTS No above tolerance nose counts w e r e  re- 

HAND COUNTS 

CONT&UNATED ACCIDENTS 

AND/OR INCIDENTS 

' AIR EXHAUST SYSTEM 

corded. 

No above tolerance hand counts were re- 
corded. 

None irere recorrfied. 

3 All counts a r e  exjressed i n  d/m/M 

BUILDING 12 ( F i l t e r  House) STACK 1 STACK 2 STACK 3 STACK 4 

Date: 11-4-68 - 11-8-68 1 0 i 
L 
c 



ROOM 313 STACK EXHAUST 

D a t e :  11-4-68 - 11-8-68 
ROOM 413 

D a t e :  11-4-68 - 11-8-68 
Y'iIX STACK EXliAUST 

0 

DP EAST STACKS NOR'EIEAST WORTRVZST SOUTIBAST SOW%Z'S'j 

D a t e :  11-4-68 - 11-8-68 0 0 0 0 

BUILDING 146 .(FILTER HOUSE) Day Run 

Date : INTAICE EXHAUST 

11-4-68 1089 2 

11- 5- 68 
11-6-68 
11-7-68 
11-8-68 

A v e r a g e  : 

2436 1 

671 1 
1897 2 

1579 0 

- - 
1534 1 

WFR: ldnl 

XC: William Maraman, CMB 11 

f i l e  

I 

William 3'. Rornero, 3-1 
Section Leader, DP S i t e  

'_ 
r 



TO 

LOS ALAMOS. NEW MEMCO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
I 

: Dean D. Meyer, Group leader, H-1 DATE: November 19, 1968 

SUBJECT: l4ESKLY REPORT FOR WEEK ENDING NOVEMBEB 17, 1968 

AIRBORNE CONTAMINATION TESTS One above tolerance a i r  count w a s  

recorded during the past wok. 

1 
Room 208 21 d/& This above tolerance air count was due 

t o  a p last ic  bag transfer on the bathy. 

sphere cleanout drybox, Full-face m a d  

wer,e worn by per sons involved , 

SFECIAL AIR TESTS Elevon special air tests were taken 

NOSE COUNTS 

during the past week. 

No above tolerance nese counts were 

recorded. 

HAID COUNTS N o  above tolerance hand counts were 

recorded. 

C0NTAMTNATE;D ACCIDENTS 

AND/OR. INCIDENTS ~ None were reported. 

f 

* - 
1- 1 - 
U u 
r 
L 
P 



AIR EXHAUST SYSTEM 

2 . 

3 ,  
A l l  counts a r e  expressed in d/m/i4 

Building 12 (Filter House) 

Dater 11-ll-68 t o  u=l%68 Stack Stack 2 Stack 3 Stack 11 

ROCM 313 STACK EXHAUST (U-23 5 )  MgIN STACK INCINERATOR STACK 

Datst 11-11-68 t o  U-15-68 13 10 
~ 

ROOM 4J.2 (U-235) MAIN STACK EXHAUST 

Dater 11-11-68 - 11-15-68 2 

NORTHEAST NORTHWEST SOUT€iZAST SOUTHWEST 

Datet 11-11-68 - 11-15-68 0 Q 0 0 

E U I D I N G  146 (Filter House) Day Run 

DATE; 

11-11-68 

11-12-68 

11-13-68 

11-14-68 

11-15-68, 

Average 

I N T A U  EXHAUST 

899 1 

46942 88 

10254 8 

3852 2 

1 

13033 20 

- 3220 - 

- 
i 
Id - 
Y 

W i l l i a m  F. Romero, R-1 
Section Leader, DP Site 5 

xc; William Ma;rm&~~, CMB 11 2 
f i l e  



LOS AIAMOS SCIENTIFIC LABORATORY 

LO5 ALAMOS. NEW MEXICO 87844 

y y  '.' UNIVERSITY OF CALIFORNIA 

e 
TELEPHONE: 

OFFICE MEMORANDUM 
- io Dean D. Meyer, Group Leader, H - 1  

Rev;g\wd/Lab CoUfisel 
p!&alcty F&!easab@ 

' W i l l i a m  F. Romero,' H - 1  4 $ WEEKLY mPORT I?OR WEEK ENDED NOVEMBER 24, 1968 

SYMBOL : H-1 DPW 

AIlU3ORNE CONTAMINATION TESTS One above tolerance a i r  count w a s  record- 

ed during the  past  week. 

NOVEMBER 22, 1.968 

Building 257 8 d/rn/M3 This above tolerance a i r  count was probably 

Group H-7 due t o  the  pug m i l l  operation. The f l o o r  

under t h i s  uni t  wes found contaminated and 

has been cleaned up. 

SPECIAL A I R  TESTS Six spec ia l  a i r  t e s t s  were taken duriiig 

the  pas t  week. 

NOSE COUNTS No above tolerance nose counts were re- 

corded . 

N o  above tolerance hand counts were re- 

c or ded . 

CONTAMINATED ACCIDENTS 

AND / OR INCIDENTS None were reported. 

3 A I R  EXHAUST SYSTEN A l l  counts a r e  expressed i n  d/m/M . 
Building 12 ( F i l t e r  House) STACK 1 STACK 2 STACK 3 STACK 4 c 

- 
1- Date: 11-18-68 - 11-22-68 1 0 0 0 L 



- 2 -  

ROOM 313 STACK EXHAUST (U-235) 

Date: 11-18-68 - 11-22-68 

I ROOM 413 (U-235) 

Date: 11-18-68 - 11-22-68 

DP EAST STACKS (U-235) 
Date 11-18-68 - 11-22-68 

I 

MAIN STACK IXCINERATOR STACK 

9 10 

MAIN STACK EXHAUST 

5 
- 

NORTHEAST IIORTHWEST SOUTKEAST SOUTHWEST 

0 0 0 0 

. .  

INTAKE EXHAUST - 
9581 29 

W i l l i a m  F. Romero, H-1 
Section Leader, DP Si te  



TO t Dean D. Meyer, Group Leader, H - 1  

FROM : W i l l i a m  F. Romero, H-1 

DATE: December 3, 1968 
/ 

SUBJECT: WEEKLY REPORT liOR WEEK E2TDED DECEMBER 1, 1968 - I  

AIFBORNE CONTAMINATION TESTS 

S P E C I A L  A I R  TESTS 

NOSE COUNTS 

HAND COUNTS 

There were no routine a i r  tests exceeding 
4.0 d/m/M 3 recorded during the  past  week. 

-1 

Four special  air tests w e r e  taken during 

t h e  past  week. 

i 
No above tole$ance nose counts were re- 
corded, 

No above tolerance hand counts were re- 

corded. 
. .  

CONTAMINATED ACCIDENTS 

AND /OR INCIDENTS None were reported. 

A I R  EXHAUST SYSTEM A l l  counts a re  expressed i n  d/m/M 3 . 
BUILDING 1 2  (FILTER HOUSE) STACK 1 STACK 2 STACK 3 STACK 4 
Date: 11-25-68 - 11-27-68 2 1 1 0 

ROOM 313 STACK EXHAUST (U-235) MAIN STACK INCINERATOR STACK 

Date: 11-25-68 - 11-27-68 1 5 

ROOM 413 (U-235)  MAM STACK EXHAUST 

Date4 11-25-68 - 11-27-68 10 



- 2 -  

DP EAST STACKS (U-235) 

Date: 11-25-68 - 11-27-68 

BUILDING 146 (Fi l ter  House) Da'y R u n  

Date 

-J-) 
11-25-68 

U_- 26- 68 
11-27- 68 

Average 

WFR: ldm 
xc: W i l l i a m  Maraman, CMB 

f i l e  
11 

NORTIEAST NORTHWEST SOU'L~?IE.AST SOUTKI.TEST 

0 0 0 0 

724 1 

INTAKE EXHAUST 

552 1 
.694 2 

926 1 - - 

W i l l i a m  F. Romero, H-1 
Section Leader, DP Si t e  



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

( n r s t - ? ~ * l  q n ??!? Fq LO9 ALAMOS SCIENTIFIC LABORATORY 

L f J  a 5 J t & A t L  t;:.5ia 
e , ,  , UNlVERSlTY O f  CALIFORNIA 1 ,  

LO8 A M O S .  NEW MEXICO 
4 

$ '  

1' OFFICE MEMORANDUM i 
TO : Dean D. Meyer, Group Leader, H-1 DATE: December 10, 1968 

i 

FROM : 

SUBJECT. 

SYMBOL I 

William F. Romero, H-1 

Rewiewedka b 
Publicly Releasable 

WEEKLY REPORT FOR WEEK ENDED DECEMBER 8, 1968 
I 

H-1 DPW 

AIIiBORNE CONTAMINATION TESTS There were no routine a i r  t e s t s  exceedin 
4.0 d/m/M 3 recorded during the  past,.week 

,-. 

SPECIAL A I R  TESTS Three special  a i r  tests were taken 

during the  past  week. 

NOSE COUNTS No above tolerance nose counts w e r e  re- 
corded . 

HAND COUNTS 

C O N T h N A T E I D  ACCIDENTS 

AND / OR INCIDENTS 

No above tolerance hand counts w e r e  re- 

corded. 

None were reported. 

A l l  c o h t s  a r e  expressed in d/m/M 3 . A I R  EXHAUST SYSTEM 

BUILDING 12 ( F i l t e r  House) STACK 1 STACK 2 STACK 3 STACK 4 
Date: 12-2-68 - 12-6-68 1 1 1 0 

ROOM 313 STACK EXHAUST (U-235) MAIN STACK INCINERATOR STACK 

Date: 12-2-68 - 12-6-68 36 1 2  

ROOM 413 (U-235) MAIN STACK EXHAUST 

Date: 12-2-68 - 12-6-68 2 
L 



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

- 2 -  

DP EAST STACKS (U-235) 
,-. Date: 12-2-68 - 12-6-68 

BUILDIE 146 ( F i l t e r  House) Day Run  

Date 

12-2- 68 
12- 3- 68 

12- 5- 68 
12-6-68 

12- 4- 68 

NORTKEAST NORTHWEST SOUTHEAST SOUTKWEE 

0 0 0 0 

Average 

INTAKE 

655 
961 
707 
783 
397 

701 

EXHAUST 

L 2  

1 
2 
1 
1 

- 
1 

William F. Romero, H-1 
Section Leader, DP Site 

WFR: ldm 
xc: W i l l i a m  Maraman, CMB-11 

f i l e  
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LOS ALAMOS SCIENTlRC UaBi)E;tATORY < f  
UNIVERSITY O F  CALIFORNIA 

i w 
- I '  / LO6 ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
. TO ' :  

FROM : 

SUBJECT: 

SYMBOL : 

Dean D. Meyer, Group Leader, H-1  

William F, Romero, H-1 

WEEKLY REPORT' FOR WEEK ENDED DECEMBER 15, 1968 
H-1 DPW 

AIRBORNE CONTAMINATION TESTS 

DECENBER 10, 1960 

Room 406- 6b d/m/M3 

DECEMBER 11, 1968 

Room 513 - 8 d/rn/M3 

S P E C I A L  A I R  TESTS , 

NOSE COUNTS 

WND COUNTS 

Tvo above tolerance 

recorded during the 

sir counts w e r e  

pas t  week. 

The only knotni cause for t h e  above 

tolerance a i r  count could be the re- 

lease of containination through t h e  

gloves i n  the  Pu-238 drybox l i n e  p r i o r  

t o  changing. 

Airborne contamination i s  'oeiieved t o  
have occurred when a canned sample of 

plutonium cracked open while being 

ro l l ed  i n  the  r o l l i n g  m i l l .  Tifie can 

vas immediately placed i n  a p l a s t i c  

bag. Full-face rrmsks were worn. 

Twelve special  a i r  tests were taken 

during the pas t  week. 

No above tolerance nose counts were 

recorded. 

No above tolerance hacd counts were 

re  corded. 



CONTMlINATED ACCIDLTTS ' 

AND / OR INCIDE!YTS None were reported,  

0 .  

A I R  EXHAUST SIST" AU counts are e q r e s s e a  i i i  i i /m/~3.-2 
i 

BUILDING 12  (FILTER HOUSE) 

Date: 12-9-68 -12-13,68 4 2 1 1 

ROOM 313 STACK EXHAUST (U-235) YAIIJ STRCIC iXCiKdRATOH STACK 

D a t e :  12-9-68 - 12-1s68 152 135 

ROC>: 413 (U-235) yumr STACK EXQ.UST 

D a t e :  12-9-68 - 12-13-68 2 

DP EAST STACKS 

Date: 12-9-68 - 12-13-68 , 

NORTHEAST XORTi%7EST SOUTIEAST SO'UTiiiES 

0 0 0 

BUILDING 146 (Filter H o u s e )  Day R u n  

D a t e  ZNTAICE , EXIIAUST 

12-9-68 23 52 3 

12-10-68 310 5 3 

12-11-68 4 53 i 

12-12-68 

12-13-68 

Average 

711 

1743 

1 

3 

1673 2 

0 

W F R :  l d m  /&&+ /&z%zM4 I ,  j 
< xc:  William Maraman, C!MB 11 VTL1i.m 2'.  i-lomero, H-1 - 

f i l e  , Section Leader, I 2  S i t e  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA ' \I 

LO8 ALAMOS. NEW MEXICO 87544 . f  
'r' -' I f .  

TELEPHONEi ., 
I 

OFFICE MEMORANDUM 6 %  

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

FROM : HENRY ARANDA, H-1 

DATE: December 23, i968 A 

SYMBOL : H-1 DPW 

I SUBJECT: WEEKLY REPORT FOR WEEK EXDZD ,DECWER 22, 1968 

DECFNBER 17, 1968 

' Room 208 - 9 d/m/M3 208 - 9 d/m/M3 

DECENBER 18, 1968 
Room 308 - 106 d[rn/M3 

( 

SPECIAL A I R  '-TESTS 

. . .  
! . . -  

NOSE COUNTS 

, '  
, HAND COUNTS 

. 
I 

Two above tolerance a i r  counts w e r e  

recorded during the past  week. 

Two p l a s t i c  bag t r ans fe r s  were made and 

a drybox glove was changed on bathysphere 

which may have caused above tolerance 

air count. Full-face masks were worn dur- 

ing these operations. 

High a i r  count possibly occurred during 

the introduction of nit]-ic a c i d  solut ion 

through a i r lock  on PU-238 l i n e .  

ing areas were monitored and no over 

tolerance surface counts were detected. 

Surround- 

Eleven spec ia l  air tests were taken during 

the  pas t  week. 

No above tolerance nose counts were re- 

corded. 

N o  above tolerance hand counts were re- 

corded.' . 



- 2  

CONTAMINATED ACC I DEXTS 

-- A N D L  - OR INCIDENTS 
- ,  

. None were reported, 

A I R  EXIUUST SYSTEN A11 counts are expressed in'd/m/M 3 . 

STACK 1 STACK 2 STACK 3 STACK 4 -- BUILDING 12 (FILTER HOUSE) 

3 1 2 1 12-16-68 - 12-20-68 
. 85.. 

-? 

MAIN STACK INCIiTERATOR STACK - Room 313 STACK EXHAUST (U-235) 

u. 7 12-16-68 - 12-20-68 , 

MAIN STACK EXHAUST 

Date: 12-16-68 - 12 1 

DP EAST STACKS 

' Date: 12-16-68 42-20-68 NORTHEAST NORTHkEST SOUTHEAST SOuTHHXST 

0 0 0 0 

ING 146 (FILTER HdUSE) B y  R u n  

Date INTAKE EXHAUST 
12-16-68 828 1 

12-17- 68 3875 2 

12-18-68 236 0 

12-19-68 20 6 0 

14 33 4 

Average : 1326 1 

I 

\ 

- 

I .  

I 

I I -  
L. 

c 

4 
I L 

, '  )?L~+J,Ldx&~.*dL - 
U xc: W i l l i a m  Mara Henry Ark(;&, H-1 'DP Site 

I 

4 
d -  



L. 2 

LOS ALAMOS SCIENTiFIC LABORATORY n j l ' C  7 
I 
c ' & $3 ;Sd UNIVERSITY OF CALIFORNIA 

, 168 ALAMOS. NEW MEXICO 87044 
TELEPHONEI 9, t 

/ 
OFFICE; MEMORANDUM 

_ _  
- TO : Dean D. Neyer, Group Leader, H-1  DATE: December 31, 1968 

VERIFIED UNCIASSOFIED I 

icatisn Group 
FROM : William F. Rornero, E-1 T$&g,9/2v 

CEMBER 29, 1968 

SYMBOL : H- 

There were no rout ine a i r  tests ex- 

ceeding 4.0 d/m/M recorded during 

t h e  past  week. 

3 

TWO special  a i r  tests'were taken 

during t h e  past  week. 

. .  
- 
I 

I No above tolerance nose counts were 
recorded. 

( 

HAND COUPjTS No above tolerance haad counts were 
recorded. 

CONTAMINATED ACCIDENTS , 

AND / OR INCIDENTS None were reported. 

, 
3 A I R  EXHAUST SYSTEM A l l  counts a re  expressed i n  d/m/M . 

' BUILDING 12 ( F I L T E R  HOUSE) STACK 1 STACK 2 STACK 3 STACK 4 
' Date: 12-23-68 - 12-27-68 1 1 1 * o  

4 ,  I 

ROOM 313 STACK EXHAUST MAIN STACK IJ!?CIi?ERATOR STACK 

D a t e :  12-23-68 - 12-27-68 9 70 
, 

*ROO14 413 (U-235) VArn STACK EXHAUST 

12-23-68 - 12-27-68 1 
/ 

NORTHEAST MORTIFGjEST SOUTEEAST Shr TM.T;S': ' - ., D? FAST STACKS 
D a t e :  12-23-68 - 1 0 0 0 :  



Error 
An error occurred while processing this page. See the system log for more details. 



LAMOS SCIENTIFIC LABORATORY 

LOB AUMOS. NEW MEXICO a7544 
UNIYERStW OF CALIFORNIA ' ia 

E MEMORANDUM 
TELEPHONE: 

" V  
/7 

TO DATE January 2, 1969 
, 

I , iieviewedlLab, Counsel 
DU bl icl y Relea sa hle +/ 

. ' W i l l i a m  F. Romero, 

SYMBOL : ~-1, I)PW 

AIRBORNE CONTAMINATION !LESTS olerance a i r  count WELS re- 
corded d&ng t h e  pas t  week. 

~oohi 606, DPW = 5 toleranc; a i r  comt  was re- 
corded i n  t h e  automatic air sampler 

from 4:45 t o  5:15 p.m. an3 v a s  due t o  

ed accident. 

Six speciaz air tests were taken during 

' the past  week. 
( 

lerance nose count was 

-1 
This above tolerance Ease count w%s ' 

n a drybox glove ruptured 

DP \.Jest. Mr. was 
not wearing a resp i ra tor  at the, t h e .  ' ' 

r 

I No above tolerance hand counts were 

recorded. 

A contaminated accident occurred i n  ,. 

Room 606, DF' West, on Jaiimry 2, 1969. 
d 
.4 

k 

i 

- "5 

is  mclosed. J 

I 5-  

'2 
Id 

d 

*A 

1 





TELEPHONE% 

OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader, 

FROM : W i l l i a m  F. Romero, E-1 

SUBJECT: WEEKLY IBF'ORT FOR WEEK ENDED 

SYMBOL : H-1 DpW . 

AIRBORNE CONTAMINATXON TESTS 

JANUARY 9, 1969 
Room 607 - 5 d/m/M' 

\ 
SPECIAL AIR TESTS 

NOSE COUNTS 

b .  .. 
HAND COUNTS 

CONTAMINATED ACCIDENTS 

AND / OR INCIDE3VTS 

AIR EXHAUST SYSTESI 

BUILDING 12 ( F i l t e r  House). 
Date: 1-6-69 - 1-1.0-69 

C .  

H-1 

JANUARY 12, 

c 

DATE: January 14, 1969 

Reviewedl!La$ 
Publicly Reieasabi 

One above tolerance a i r  count w a s  

recorded during t h e  pas t  week. 

This above tolerance a i r  count is 

believed t o  have been due to t he  trans- 

f e r  of material  from a drybox by means 

of a p l a s t i c  bag. 

were worn by persons involved. 

N l - f a c e  masks 

Twelve spec ia l  air t e s t s  were t a k e n  

during t h e  pas t  week. 

N o  above tolerance nose counts'were 

recorded. 

No above tolerance hand'counts were 
recorded. 

None were reported. 

All counts a re  expressed i n  d/m/M 3 . 

STACK 1 STACK 2 STACK 3 STACK 4 : 

1 1 1 1 



, 

i 

ROOM 313 STACK EXHAUST 

Date: 1-6-69 - 1-1.0-69 

ROOM 413 (U-235) 
Date: 1-6-69 - 1-10-69 
DP MST STACKS 

Date: 1-6-69 - 1-10-69 
B l Q .  146 (Filter House) Day Run 
Date 
1-6-69 
1-7-69 
1-8-69 
1- 9- 69 
1-10: 69 

Average I I l l  . I  

. 
c 

, 

m: ldm 
xc: William Maram 

file 

MAIN STACK ITJCLl'lERATOR STACL 

8 43 

MAIN STACK EXHAUST 

3 

NORTHEAST NORTHWEST SOUTIBAST SGUTiE:.IX,C 

0 

rnTAKE - 
5444 
386 
1276 

767 

("29 57 

2410 

0 0 0 

EXHAUST - 
I 2  
1 

1 
1 

3 

W i l l i a m  I?. Romero, H-1  
Section Leader, DP West 

) 

I 



,J I ' TELEPHONE8 
dl . : 

r' OFFICE MEMORANDUM 

' Dean D. Meyer, Group Leader, H-1 -0 January a, 1969 

FROM : 

S U B  J ECT : 

William F, Romero, H-1 

WEEKLY REPORT FOR WEEK ENDED JANUARY 19, 

SYMBOL H-1 WW : 

Two above tolerance air counts were 
recorded during the  past  week. 

AIRBORNE: CONTAMINATION TESTS 

JANUARY 13, 1969 

Bldg. 2 - Trash Check Station 
5 Ave. d/m/M3 

No explanation coula .be PoUnB .for Chis 

above tolerance a i r  count. 

JANIJAFE 16, 1969 
Bldg.  2 - Trash Check Station This a3ove tolerance a i r  count was 

due t o  a highly contaminated t r a sh  
box which w a s  returned t o  the neutron 
check s ta t ion  a f t e r  being opened i n  

the  208 Unloading Room. 

57 A m .  d/m/M3 

SPECIAL A I R  TESTS Seven special  a i r  tests were taken 

during the past  week. 

No above tolerance nose counts w e r e  
recorded, 

No above tolerance hand counts w e r e  

re cor de d . 
-]Ma N-L-b- ,+-L,i 

3 A l l  counts are eqresoed In d/rn/M , 

NOSE COUNTS 

HAND COUNTS 

BUILDING 12  ( F i l t e r  House) 

h t e :  1-13-69 - 1-17-69 
STACK 1 STACK 2 STACK 3 STACK 4 

r 
0 0 0 0 

L K L  

,< 

i 
I 



- 2 -  

L . . .... 

ROOM 113 STACK EXHAUST MAIN ‘STACK 

7 

INCINERATOR STACK 

8 Date: 1-13-69 - 1-17-69 
MAIN STACK EXHAUST ROOM b l g  (U-235) 

Date: 1-13-69 - 1-17-69 3 

NORTHWEST NOR W E S T  

0 

SOi?THEAST 

0 

DP EAST STACKS 

Date: 1-13-69 - 1-17-69 
SOUTHI? 

0 0 

EXHAUST 

. .  

BUILDING 146 (Filter House) Day R u n  INTAKE 

Date 
1-13-69 
1-14-69 
1-15-69 
1-16-69 

344 
605 

3436 
163 
763 

1 

2 

4 
’ 1  

1-17-69 1 

Average 

- 
2 1062 

#& 7/&?5&&- 
W i l l i a m  F. R o m e r o ,  H-1 
Section Leader, DP West 

vm: l d m  
xc: William Maraman 

. file 



LOS AVIMOS SCIENT:FiC LABORATORY I .  

,.-b. UNlVERSlTY OF CALlFOHNlA 
LOS ALAMOS, NEW MEXICO a7544 (, 

TELEPHONE: ,?  DZ 
\ OFFlCE MEMOR,4NDUih4 

were reeord.ed during the nast 

week . 
SPECIAL kP, TESTS 

. .. U M  . 

EUILDIBG 12 (F i l t e r  Hcuse) 

1-29-69 - 1-2k-69 

m i r t e e n  spec ia l  air t e s t s  w e r e  

taken during the  pas t  week. 

Eo above tolerance -nose counts 

were recorded. 

Xo, above tolerance hand colir~ts 

were recorded. 

- 3- - 
A i r  counts are expressed i n  d/n/X3. 

STACK 1 STACX 2 STACK 3 STACK 

6 ‘ 3  1 1 

YAIR STACK IXJcl3iiRATOii STACK 
6 ii 5 

VAII? STACK EXXAUST 
1 



E a t  e 

1 - 20- 69 

1-21-69 

1-22-69 

1- 23- 69 

1-24-69 

Average 



LOS ALAMOS SCiENTiFIC LAaoaA.-row 
LOS ALAMOS. K E V I  MEXICO e7044 

UNIVERSITY OF CALIFORNIA 

C I .  TELEPHONE: 
$, 

i; 

1.969 

One &ove tolerance alr count ig:hS 

recorded during t h e  p a s t  week. 

T'iis above 'iolerzilce ZLi- c o i ; ~ t  --e- V! a > 

due t o  cross-contaminatron frm a 
" special" 09 e r a t i  on cond1;cted in 

Room 501 on this date. 

Eight special  a i r  tests were taker, 

during the past T.reek. 

No above tolerance ilose counts 

weye recorded. 



I 

\ 

I 

v 
L TZ LT 

0 rJ 0 0 

E 

I 

- 2 -  



h 

P 





J .  

I .  

I 

&;7 c 
i 



. .  

LOS ALAMOS SCIENTIFIC Lk3ORA'fORY 
UNIVkFISITY C F  CALIFOi(N1A 

LO5 ALAMOS. NEW MEXICO 87844 
TELEPHONEi 

SYMBOL : H-1-DP 

lh-. reported t o  the D? 17est first a i 6  roam and was then tai;eii to "uie 

Admiaistration EuildinT and counted wi th  t h e  plutonium wound m n i t o r .  

count recorded vas ecpivalent t o  ~ b o u . t  0.3 micrograxs.. He vas ther: tzI<eil to 

t h e  Los Alamos PIedical Center where Ghc wound 778s cleziied b> .z xe.dj.cz.1 dactor.  

A r e c o m t  vas riade a:id a r m d i n g  e q u i ~ ~ l . e n t  t o  0.03 

recorded. 

fo r  p~-utonium amilysis i n  accordance :rith the Class PA acci-ken-ial e q o s u r e  

saniplinz schedule. 

The 

I 

0.04 a ic ropa r - s  was 
M r .  - h r s  been sche6uled t o  su3r1T-L a series of v7i;ze szT31es 

I 

.... 
c- 



0 .  ~7 LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

L 9 LOS ALAMOS. NEW matico 87544 

* _-  -0' j !- a 3 t  

c t >  TELEPHONE; 

1, OFFICE MEMORANDUM 
. .. 

ro : Dean D. Meyer, Group Leader, H-1 DATE: February 18, 1969 

FROM : 
1 

SU BJ ECT : 

, . .  

W i l l i a m  F. Romero, H-1 

WEEKLY REPORT FOR WEEK EMlED FEBRUARY 

H - 1  DPW 

AIRBORNE CONTAMINATION TESTS2 

SPECIAL AIR TESTS2 

16, 1969 

NOSE COUNTS 

N o  above tolerance a i r  counts were re- 
corded during the past week. 

Six special air t e s t s  were taken during 
the past week. 

HAND COUNTS I 

CONTAMINATED ACCIDENTS 

AND / OR INCIDENTS 

! 

A I R  EXHAUST SYSTEM 
: '  

BUILDING 12 (F i l te r  Xouse) ' 

2-10-69 - 2-14-69 

No above tolerance nose counts were re= 
corded. 

N o  above tolerance hand counts were re- 
corded. 

A contaminated accident occurred in  
Room 500, DP West on February 11, 1969. 
A separate report is enclosed. 

A l l  counts are expressed in  d/m/M 3 . 
STACK 1 STACK 2 STACK 3 STACK 4 

1 1 0 0 

ROOM 313 Stack Exhaust MAJX STACK INCINERATOR STACK 

2-10-69 - 2-14-69 5 26 

ROOM 413 (U-235) : MAIN STACK EXHAUST 

2-10-69 - 2-14-69 2 

IP EAST STACKS NOR!JBEAST NORTHWEST SOUTHEAST SOUTHWESS 

0 0 0 Q .  
2-10-69 - 2-14-69 

v .: - - 
L 
u c 



- 2 -  

EXHAUST - BUILDING 146 

DATE: 

2-10-69 

2-11-69 

(Filter House) Day Run 
I 
j .: 

3 

3 

1719 

2975 
624 

1097 2 

2-14-69 2797 - 1 

i 

Average : 1842 2 

/&&zi& z/- 
killiam F. Romero, H-1 
Section Leader, RF Site 

WFR: ldm 
xc: William Maraman CMB 11 

f i l e  

! 



.. . 

TO : 

I 
FROM : 

S LJ B J ECT : 

SYMBOL : 
! 

. . i  
I 
L 1 .  

i I .  I 

LOB ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO8 ALAMOE. NEW MeXlCO 875A4 
; I*' 

TELEPHON@i 

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

William F. Romero, H - 1  

WEEKLY REPORT FDR WEEK mDED F'EBRUlhY 

H-1 DmJ 

AIKBORNE CONTAMINATION TESTS I One 
- 

he 

FEBRUARY 18, 1969 

Room 406 The 
was  

23, 1969 

above tolerance 
past  week . 

air count was recorded during 

awri l lary vent f o r  t he  KF caust ic  ecrubber 

found t o  be highly contaminated. This valve, 
which is normally closed, must have been accident. 
l y  opened, resu l t ing  i n  the above tolerance air 
count. 

Five 
pas t  week. 

Illhe l i n e  has been capped. 

SPECIAL A I R  TESTS special  a i r  tests were taken during the 

I No above tolerance nose counts were recorded. 
. i . j  . . I  

NOSE COUNTS 

HAND COUNTS No above tolerance hand counts were recorded, 

AND-/ OR INCIDENTS . - ! -  None were repoked.  
I 

CONTAMINATED ACCIDEN TS 

A I R  EXHAUST SYSTEM 

Bldg. 12 ( F i l t e r  House) 
2-17-69 - 2-20-69 

ROOM 413 (U-235) 
2-17-69 - 2126-69 

3 All counts are expressed i n  d/m/M . 
STACK 1 STACK 2 STACK 3 STACK 4 

3 1 1 1 '  

MAIN STACK INCINERATOR STACK 

1 5 

MAIN STACg ExftAUS,T 
1 

4 ,  DP EAST STACKS NORTHEAST 
I 2-17-69 .. 2-20-69 0 





LO5 ALAMOS SCiENTlFlC LABORATORY 
U N I V E R S I T Y  O F  CALIFORNIA 

LO9 ALAMOS. NEW MEXICO 87544 
. 

TELEPUONEI 

OFFICE MEMORANDUM 

Dean D. Meyer, Group Leader, H - 1  DATE February 28, 1969 

W i l l i a m  F. Romero, X-1 

CONTAMINATED INCIDENT, DRYBOX FIRF:,.ROOM 500, DP WEST I 

H-1 DP 

On February 27, 1969, a t  4:OO p.m., a small f i r e  occurred i n  the  7#2 drybox 
l i n e  i n  Room 500, DP West, r e s u l t i n g  i n  t h e  release of plutonium dust contamination 
The sequence of events are as f O l l O W 6 , :  

a metal container on a hotplate .  Some cheesecloth i n  t h e  v i c i n i t y  of the hotplate  

spontaneously ign i ted  and burned through t h e  drybox glove. 
immediately donned h i a  emergency r e sp i r a to r ,  reached i n  through the other  glove, 
and smothered the  flame. Three other  persons working near t he  drybox immediately 

l e f t  t h e  area and returned, wearing ful l - face masks, t o  replace t h e  glove. 

Pu-239 m e t a l  w a s  being burned t o  oxide i n  

The operator involved 

The operator involved received contamination reading up t o  10,000c/m on one 
side of h i s  face. 

The f ron t  and top of the drybox and the f loo rcd i r ec t ly  underneath the  uni t .  were 
contaminated from 2000 c / m  t o  20,000 c/m. 
ed on t h i s  date. 

Nose swipes vere taken of a11 persons involved i n  t h e  incident and the  

The count w a s  reduced t o  zero after washing with soap and water. 

Decontamination was started and complet- 

highest count recorded w a s  12/60 d/m b 

3 The highest  airborne count recorded i n  t h e  room on t h i s  date was 37 d/rn/M . 
3 The average room count w a s  3 d/rn/M . 

I 

PERSONS INVOLVED NOSE COUNT 

4/8 d/rn 

Group CMB 11 12/60 d/m 

FROM : 

SUBJECT : 

SYMBOL : 



\ 

' ro I 

FROM I 

SUBJECT8 

SYMBOL t 

, ,  1 .  !,'> : ' I.* I IC - I , LOS ALAMOS scimnFic LARORATORY r I UNIVEnS17Y O F  CALIFOftNlA 

OFFSCE MEMORANDUM 

1 
J.l*# * L , I 7  1' L ~ IL * *: LO8 ALAMOS. NEW MEXICO 07644 

TELEPHONtCi . :' 
't 

Dcan D. Meyer, Group Leader, H-1 DATE: M~irc'n 4, 1969 

William F, Romero, H-1 

\fREKLY IiEPORT FOR WEZX EXDED MARCH 2, 1969 
I 

H-1 DPW 

AIRBORNE CONTAMIXATXON TESTS 

SPECIAL A I R  TESTS 

NOSE COUNTS 

HAND COUNTS 

' AIR EXHAUST SYSTEM 

Bldg. 12 ( F i l t e r  House) ' 

CONTAMINATED ACCIDENTS 

AND / OR I N C I D E N T S  

I *  

i 

No above tolerance a i r  counts were 
recorded during the past  week. 

Eight special  a i r  t e s t s  were taken 

during the past week. 

N o  above tolerance nose counts were 
recorded.' 

No above tolerance hand counts were 
recorded. 

A' contaminated incident occurred i n  
Room 500, DP West on February 27, 1969. 
A separate report  is enclosed. 

3 A l l  counts a r e  expressed i n  d/m/M . 
STACK 1 STACK 2 STACK 3 STACK 4 

- 1  

2-24-69 .. 2-26-69 L 1 1 0 

2-24-69 - 2-28-69 3 2 

I 

I 
I 

ROOM 313 Stack Exhaust V!IxT STACK INCINERATOR STACK 

.J 

ROOM 413 (U-235) I MIX STACK EXHAUST 

T-, x 2-24-69 - 2-28-69 3 
I 

DP EAST STACKS ' NORT'fmST NORTI-WEST SOUTKEAST SOuTi3mS1 

J 
0 0 0 0 

.? 
' J  
- 
-.. 



69-QZ-2 
69-La-a 
69-9~-a 
69-4Z-Z 



. 1 0  1 

! 

blilliam F, Boniero, H-1 FROM I 

SUB J ECP : 

SYMBOL t 

L1;ZACIIIXG EOOD FIRE, ROOM 313, D? WEST 

On March 3, 1969, a t  2: 15 p .m., a Tire broke OUG i n  the i e a c h i q  'r,ood I n  

Room 31-3, DP Vest, auring leaching of V-235 contaminated S i i t e r  frames. ' i2e 

i n c i d e n t  occurred when one of t h e  f i l t e r  frames was accidental ly  &-opped Lneo 

t h e  leaching tank containing n i t r i c  acid. A fire broke out i n  t h e  taak wnlcn 

ign i t ed  the used filter media i n  t h e  hood. 

The operator involved irfirnediately put  on a half-mask, secured a CO ext in-  2 
guisher, and extinguished the f i re .  

in jury  t o  room personnel involved &iring iine inc iden t .  
i n g  from t h e  fire was to t h e  upper glove por t  seals which were burned out.  

Tliere was no personal contaminscion or 
Tire cnly  zags r e o u i ~  

?- The floor i n  f ron t  of the  hood a i d  i n  t h e  rag incinerator i'ooa were contam- 
Nose co-d~Ls taken by room ina ted  t o  1000 c/m and were c leaned  up on ?'is date. 

personnel were below to le rance .  
room was 3 d/m/N . "he average airborne contaxination c o u t  i n  t h e  

3 3 The air count in t i e  m i n  s tack was 19 d/i& . 

Personnel Involved Xose Count 

Z--Group OB 8 2 d/in 

Z- Z i a  Janitor 3 c/m . 

Z- Group H-3. 5. ci/m 

Group CbiB 8 2 d/m 
\ .  

m: 
xc: 

1 X l  

Alfred Pumrose, CXB 8 . '  

Medical Hecords 
file 



’ TO 

I 

FROM : 

SU BJ ECT: 

SYMBOL : 

I 

LOS AUMOS sc:mrmc U..SOE~,-~ORY i 
UN I VZ RSITf 0 F CP. Li FG i7 T.1 , A 
LOB A U M 0 6 .  NEW M E X I C O  v 

\ 
’ \ :  &I 

\ 

Dean D. Meyer, Group Leader, E-2. DATE: March 11, 1969 

W i l l i a m  F. Romero, €I-1 

WEEKLY W O B T  FOR WXEX EiL-DED MARCH 9, 1969 

H-1 DP 

AImORNfi: CONTAMINATION TESTS One above tolerance a i r  count w a s  re- 

SPECIAL A I R  TEST3 

NOSE COUNTS 

HAND COUNTS 

CONTAMINATZD ACCIDENTS 

AND / OR INCIDENTS 

A I R  EXIlAUST SYSTEM 

Bldg. 12  ( F i l t e r  House) 

3-9-69 - 3- 1-69 

3-3-69 - 3-7-69 
ROOEI. 313 STACK EXHAUST - 

ROOM 411 

corded during the past  week. 

Tnis above tolerance a i r  corrnt w a s  

probably due t o  screening of io$ en- iched 

UO on Ro-Tap. Ingroper sea l ing  of t h e  

s ieves  w i t h  tape c o d d  perni t  some leakage 

of the  oxide. 

2 

One spec ia l  air test w a s  taken c5urir.g the 

past  week. 

No above tolerance nose counts were re- 

cor de d. 

No above tolerance hand counts were re- 

corded. 

A contaminated incident occurred i n  

 ROO^ 3i3,3~.West on Ikrch  3, 1969. 
separate repor t  i s  enclosed. 

A 

A l l  counts are expressed tn d / n / d .  

STACK 1 STACK 2 STACK 3 STACK 4 

1 1 0 1 
MA33 ST-4CK IEK3NE?ATOR STACK 

7 

MAIN STACK EXSAEST 

1 

60 



- 2 -  

Bui ld inn  146 (Filter House) Day Run 

Date 

3-3-69 

3-4-69 

3- 5-69 

3-6-69 

3-7-69 . 

Average 

DP EAST STACKS 

3-3-69 - 3-7-69 
NORTHEAST NORTHWEST SOUTHEAST SOUTHWEST 

0 0 0 0 

William P. Romero, 2-1 
Section Leader, DP Site 

WFR: lm 
xc: William Maraman, CMB 11 

file 



TO 

FROM : 

SU SJ ECT: 

SYM6,OL : 

OFFICE MEMORANDUM 

Dean r). Meyer, Group Leader, H - 1  

W i l l - i a m  F. Romero, H-1  

CONTAMDATED IXCIDENT ROOM 313, DP WEST 

2-1.- DP 

On Merch 11, 1969, a t  2:OO p.m., a s p i l l  of concentrated U-235 recovery 

s o l u t i o n  occurred til Room 313, DP West.  
s p j l l e d  onto the f loo r  when a clamp came loose on a t r a n s f e r  hose during t he  

t r n n s f e r  of so lu t ion  f r o m  t h e  evapora tor  column. 

i s o l a t e d  and recovery of t h e  s o l u t i o n  was s t a r t e d  by means of  vacuum. The are2 

Approximately f i v e  l i t e r s  of soi.uti0.n 

The s p i l l  a r ea  was immediate1.y 

w a s  then wiped w i t h  damp r a g s  followed by machine scrubbing.  

Surfsce contamination on t h e  f l o o r  and evaporator  ranged from 1 - K  c/n t o  

+20-K c/m before  cleanup. 

t o  20-K c/m d i r e c t  reading  and 500 c/m by swipe tes t .  

The count a f t e r  decontamination ranged from 1-K C!TI 

-, Z-Group CMB 8 chemical ope ra to r ,  rece ived  coritaminati.on 
on h i s  l e f t  hand measuring +20-K c/m when he grabbed t h e  t r a n s f e r  hose. 

count was reduced t o  3-K c /m a f t e r  repea ted  scrubbing w i t h  Turco hand c l e a n e r .  

Yne 

Nose counts were t aken  by rooin personnel  fol lowing t h e  inc iden t  and t h e  

h ighes t  count recorded was 5 d/m. 

t h e  room on t h i s  da te  was 4 d/m/M , 

Tine average a i rbo rne  contamination c o m t  i n  

Areas of  f i x e d  contarnination on tne floor 3 

and evaporator  framework are t o  be pa in ted .  

Sect ion Leader, DP West 
I 

WFR: l m  
xc:  Alfred Dunrose CMB-8 

Medical Records 
f i l e  

_. 
. .. 



I 

- - TO 

FROM : 

SU I3 J ECT: 

SYMBOL : 

f 

I LOS A U M O S  SCIENTIFIC LABORATORY 
UNlVER6lrY OF CALlFOiiNIA 

I 
I 108 AIAMOG. NEW HWICO 

:I 
I1 

i 

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

W i l l i a m  F. Romero, H-1 

WEFXLY W O R T  FOR WEM: ENDBD MARCH 16, 1969 

H-1 DP 

AIRBORNE CONTNINATLON TESTS : 

i 

SPECIAL A I R  TESTS: 

dOSE COUNTS: 

HAND COUNTS 

CON'i'AiVINATED ACCIDENTS 
AND / OR IXCIDENTS: 

A I R  EXHAUST SYSTE4 

There were no routine a i r  t e s t s  exceed- 
ing 4.0 d/m/M 3 recorded during t h e  p a s t  

week. 

Five spec ia l  air  t e s t s  were taken during 

the  pas t  week. 

No above tolerance nose counts were re- 

corded. 

-, Z-, Group CMa 8, re- 

ceived hand contaminat ion reading 3000 c/m 

on the l e f t  hand and 1000 c/m on the  r i g h t  

hand during. a contaminated incident i n  

Room 313, DP West, on March 11, 1969. 
two high counts were recorded a f t e r  repeat-  

ed washing with Turco hand cleaner. 

inat ion was received when he grabbed a 
contaminated t r ans fe r  hose during a spill 0% 

U-235 recoverg-,solution. The count on both 

hands dropped t o  below tolerance l e v e l s  on 

the  fol lowing day. 

The 

Contam- 
I 

A contaminated incident occurred i n  Room 
313, on Nanh 11, 1969. A separate repor t  

i s  enclosed. - 
* *I - 

Y _- 
A l l  counts a r e  expressed i n  d/m/M 3 . 

r, 
I.+ 

<. 
L_ 



1 , 
- 2 -  

Bldg, 12 (Filter House) STACK 1 STACK 2 STACK 3 STACK 1t 

3-1.0-69 - 3-14-69 5 2 2 3 

ROOM 313 Stack Exheust i%AlX STACK XITClXEmTOR STACK. 

3-10-69 - 3-14-69 5 10. 

ROOM 1.113 (IJ-235) 
3-10-69 - 3-14-69 

DP EAST STACKS 
3-10-69 - 3-14-69 

MAIN STACK EXHAUST 

B u i l d i n g  1k6 (Fil ter HOuGe) Day Run INTAKE E'XHAUST I 

DATE 

3-10-69 
3-11-69 
3-12-69 
3-1 3- 69 
3-14-69 

Average 

823 2 

941 3 
110 3 2 

3919 2 

2807 3 
,, - 

1931 2 

I 

//(/. 
/&&&>7 /A&&&%? 

W i l l i a m  F. Romero, H-1 
Section Leader, DP Si te  

I 



OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H - 1  ~ ~ ~ ~ : Y f i r c h  25, 1969 

I 

. - T O  I 

FROM : 

SUBJECT. 

SYMBOL : 

W i l l i a m  F. Rom&o, H-1 

WEEKLY REPORT FOR WEEX ENDED MARCH 23, 1969 
1 

H-1 DP 

I 

One above tolerance air  count w a s  recorded 

during the past  week. 
AIRBORNE CONTAMMATION TESTS: 

March 21, 1969 

. .  
Room 605 - 45 d/m/M 3 ave. No unusual operations were conducted on this 

day which could have caused the  above t o l e r -  

ance a i r  count. The r o o m  w a s  monitored and 
no surface contamination w a s  dectected. 

S P E C I A L  A I R  TESTS: 
I 

Four special  air tests were taken during 
the past  week. 

N o  above tolerance nose counts were recorded. NOSE COUNTS 

HAND COUNTS No above tolerance hand counts w e r e  recorded. 

CONTAMINATED ACCIDENTS 

None were reported. AND / OR INCIDEXTS: 

A l l  counts are expressed i n  d/m/M 3 .  . A I R  EXHAUST SYSTEM 

STACK 1 STACK 2 STACK 7 STACK 4 Building- 12 ( F i l t e r  House) 
3-17-69 - 3-21-69 ~~ 

1 1 0 0 

Room 313 (Stack Exhaust) 

3-17-69 - 3-21-69 
MAIN STACK INCINERATOR STACK 

11 1134 

ROOM 413 - (U-235) 
3-17-69 - 3-21-69 

MAIN STACK EXHAUST 

0 

DP EAST STACKS NORTHEAST NORTHWEST SOUTHEAST SOUTHWEST I - 
I 2 

r, 
L - 0 0 0 0 3-17-69 - 3-U-69 



- 2 -  

Date 

3- 17- 69 

3-18-69 

3-19-69 

3-20-69 

3-21-69 

Average 

1098 1 

1465 2 

501 0 

50 3 1 

58 5 1 

' 7  

830 1 

William F. Romero, H-1 ~ 

Section Leader,  DP Site 

WFR: l m  
XC: WilliamMwaman, CMB U. 

file 

i 



LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
- 

’ io : Dean D. Meyer, Group Leader, H-1 DATE: Ymch 26, 1969 

FROM : William I?. Romero, H-1 

SUBJECT: DRYBOX EXPLOSION, 313 RAG INCIWBATOR ROGM 

SYMBOL : %la? 

An explosion occurred in the  Room 313 rag incinerator drybox during an 

overnight run on March 25, 1969, causing the window and glove p o r t  t o  be blown 

out of the drybox. The incident was discovered a t  8:OO a.m. on March 26, 1969. 
I 

No one was present inRoom 313 a t  the tine of the incident. 

. The room was monitored and U-235 dus t  contamination rzngicg from 1000 c/m to 

5000 C/A was detected on the  floor, w a l l ,  and drybox. 

and cleanup of the room was carried out and completed by Ut00 noon. 

A new wfnciow was i n s t a l l e d  

Full-face 

r masks were worn by persons involved in the  cleanup operation. 

Uilliam F . RoEero, H-1 
Section Leader, DP Site 

CC: A. Dumrose, CMB 8 

file 



- TO 

FROM : 

SUBJECT: 

SYMBOL : 

LO6 ALAMOS SCIENTIFIC LABORATORY 
UNIVBRGIN O f  CALIFORNIA 

DATE: Y ich  28, 1969 bean D. Meyer, Group leader, E-1 

W i l l i a m  F, Romero, H-1 

CONTAMINATED INCIDENT, ROOM 500, DP MEST 

H-1-9P 

On March 27, 1969, at  approximately 2:15 p.m,, a glove t o re  on the lathe 

drybox i n  Room 500, DP West, r e su l t i ng  i n  the release of plutonium dust con tmina t i  

The incident occurred when the l a t h e  operator reached inside the drybox to  move a 

T s l o t  bolt. The glove tore along the  edge of the inner r ing  resul t ing i n  contsmin 

t ion  of the f loor ,  drybox unit, and operator 's  coveralls. The operator kept h i s  arm 

i n  the drybox and did not withdraw it  uxta a health monitor was summoned. 

Z- Croup SD-5, who was the operating the l a the ,  

received contamination on h i s  coveral ls  ranging from 10,000 c/m on the chest mea 

t o  +20,000 c/m on the l e f t  sleeve, 
P 

No skin contamination was detected. He submitt 

a .nasal smear which read 122/262 d/m. 

The floor and drybox un i t  were contaminated t o  20,000 c/m and were cleaned 
\ 

up on t h i s  date ,  

The air sampler i n  the v i c i n i t y  of the l a the  drybox was changed a t  2:30 p.m 

The average a incoun t  i n  the room on t h i s  date waa 153 d/@ 

was counted i n  the whole body counter and w i t h  the lung counter 

3 
and read 6625 d/& . 

Y i  . 
on March 28, 1969. 

- -  
W i l l i a m  F. Romero, H = l  
Section leader, D P  S i t e  

C C ~  M i l l i a m  J. M a r a m a n ,  CMB 11 

Medical Records 

f i l e  I 



ROOM 413 (U-235) 
3-24-69 - 3-28-69 

DP EAST STACKS 

BUILDiNG 146 (Fi l ter  House} Day Run 

Date 

3-24-69 

3-25-69 

3-26-69 

3-27-69 

3-28-69 

Average : 

HA: lm 
xc: William Maraman MB 11 

file 

Y i I X  STACK EXHAUST 
0 

NORTHEAST NORTHVEST SOUT-mST SOUTFtEST 

0 0 0 0 '  

INTAKE: EXHAUST 

397 

995 

4 54 

1517 

243 

1 

1 

2 

1 

- 
1 



/ L c . ? ,  
LOS ALAMOS SCIENTIFIC LABORATORY 

L' : I  * UNIVERSITY O F  CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 

i 

,4 /& l  J*- . f '  r L 
OFFICE MEiMORANDUM ,- ' 2 - 

j c ,  1 

TO : Dean D. Meyer, Group Leader, H-1 DATE: Apri l  2, 1969 

' SYMBOL: ~ - 1  ~p 

A I R B O F X Z  CONTAMINATION TESTS :- One above tolerance a i r  count vas recorded 

MARCH 27, 1969 . 

Room 500 - 153 d/m/M 3 

during the pas t  week. 

High a i r . c o u n t  w a s  caused when 8 drybox glove 
t o r e  along t h e  edge of t h e  inner  r i n g  as 

machine operator reached ins ide  the  drybox 

t o  move a T s l o t  bo l t .  

SPECIAL A I R  TESTS: S ix  spec ia l  air t e s t s  w e r e  taken during t h e  

pas t  week. 

NOSE COITNTS: One above tolerance nose count w a s  recorded. 

March 27, 1969 This above tolerance nose count w a s  receiyed 
when a drybox glove t o r e  along the edge of 

122/262 d/m t he  inner r i n g  as machine operator reached 
' ins ide  the drybox t o  move a T s l o t  bolt. 

). 

I-IAND COUNTS No above tolerance hand counts pere recorded. 

CONTAMINATED ACCIDENTS Two contaminated incidents occurred i n  t h e  

AND / OR INCIDENTS pas t  week. Room 500, DP West, on March 27, 

1969. and Room 313, on Narch 25, 1969. 
. Separate repor t s  are enclosed. 

A l l  counts are expressed i n  d/m/M 3 . A I R  EXHAUST SYSTEH: 
Building 1 2  ( F i l t e r  House) STACK 1 STACK 2 STACK 3 STACK 4 
3-24-69 - 3-28-69 1 0 0 0 

'\SOON 313 Stack Exhaust MAIN STACK 3NChTRATOR STACK 

3-24-69 - 3-28-69 4 10 56 



i "  

- 2 -  

BUILDING 146 (FILTER HOUSE) Day Run INTAKE EXHAUST 

Date ' 

4-1-69 227 ' 1  

4-2-69 

4-3-69 

4-4-69 

Average . .  

3812 4 

4914 10 

342 1- 

. -  
2324 4 

William F. Romero, H-1 
Section Leader, DP S i t e  

WFR: l m  
xc: William Maraman CMB-11 

f i l e  



- TO : Dean D. Meyer, Group 

Pubiicty Reicasable 
William F. Romero, H-1 

WEEKLY REPORT FOR WEEK ENDED Apr i l  6, 1969 
H-1  DP 

. FROM : 

5 U BJ ECT: 

SYMBOL : 

There were no rout ine a i r  tests ex-.  

ceeding 4.0 d/m/N recorded during 

the pas t  week. 

3 
AIRBOFUE CONTAMINATION TESTS: 

SPECIAL A I R  TESTS: Five spec ia l  a i r  tests were taken 

during the past week. 

No above tolerance nose counts were 

recorded. ' 

NOSE COUNTS 

No above tolerance hand counts were 

recorded . 
HAND COUNTS 

CONTAMINATED ACCIDENTS 
None were report.ed. 

A l l  counts are expressed i n  d/m/M 3 . 
AND / OR INCIDENTS 

A I R  EXHAUST SYSTEM: 

Buildinn 12 ( F i l t e r  House) STACK 1 STACK 2 STACK 3 STACK 4 
4-4-69 - 4-4-69 2 1. 1 

ROOM 713 Stack Exhaust . M A I N  STACK INCIIL'ERATOR STACK 

6 5 

MAIN STACK EXHAUST ROON 413 (U-235) 
4-1-69 - 4-4-69 1 

DP EAST STACKS NORTKEAST NORTfiCEST SOUTHXAST SOUTHWX 

0 0 0 0 ,  

C - 





[r: f J 1 Fj 1 y LOS AIAMOS SCIENTIFIC LABORATORY 
UNlVERSlrY OF CALIFORNIA 

LO8 ALAMOS. NEW MEXICO 87844 
\ I I  r a 1 d k ~ h i . ~ ~  UuL b y a h ,  

TELEPHONE: 

OFFICE MEMORANDUM 
ro : b a n  D. Meyer, Group Leader, H-1 DATE April 15, 1969 

Redieseci/Lab 
publiciy Rekasabl ' Henry Aranda, H-1 

SUBJECT: WEEKLY REPORT KIR WEEK ENDED APRIL 13, 1969 

SYMBOL : H-1, DP 

' AIRBORNE CONTAMINATION TESTS: There were no routine a i r  t e s t s  e x c e e b  

SPECIAL A I R  PESTS: - 

NOSE COUNTS 

HANn COUNTS -.- 

CONTAMINATED ACCITIEWI'S 

AND /OR INCIlIENTS 

1 A I R  EXHAUST SYSTEM: 

Building 12 ( F i l t e r  House) 
4-7-69 - 4-11-69 
ROOM 313 Stack Exhaust,' 

, a  4-7-69 - 4-11-69 
R W M  413 (U-235) 
4-7-69 - 4-11-69 
DP EAST STACKS 

4-7-69 - 4-11-69 
. .  

. .  

3 ing 4.0 d/m/M recorded during t h e  past  

week. 

* One spec ia l  a i r  t e s t  was taken during 
the  past  week. 

No above tolerance nose counts were re= 
corded . 
N o  above tolerance hand counts were re- 
corded. 

None were reported. 

A l l  counts are expressed i n  d/m/M 3 . 
STACK 1 STACK 2 STACK 3 STACK 4 
1 1 1 1 

MAIN STA(X INCINERATOR 

4 94 e 
\ 

MAIN STACK EXHAUST 

1 

NORTHEAST NORTHWEST SOUTHEAST SOU'I?H)@ST 

0 * o  0 0 

r. 
I _  

1 

I, 
. -  

L F 
I 



- 2 -  



* 
LOS A L ~ M O S  SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 07044 

TELEPHONE: 

y 
OFFICE MEMORANDUM 

' .-0 : Dean D. Meyer, Group Leader, H-1 

FROM : William>F. Romero, H-1 
I .  

, SUBJECT: WEEKLY REPORT FOR WEEK ENDED APRIL 20, 1969 

There were no routine a i r  t e s t s  exceed- 

ing 4,O d/m/M3. recorded during the pas t  

week. 

No special  a i r ' t e s t s  were taken during tk 

past week. 

N o  above tolerance nose counts w e r e  re- 
cor de d. 

No above tolerance hand counts were re- 

corded. 

None were reported. 

A l l  counts are expressed i n  d/m/M 3 . 
STACK 1 STACK 2 STACK, 3 STACK 4 - I .- 
1 .  1 1 0' 

- MAIN STACK INCINERATOR 

3 4 

MAIN STACK EXHAUST 

0 
.- 

NOR!l?HXAST NORTHWEST SOUTHEAST SOLE'HWESS 
0 0 0 0 



m P"P?'  t.1 &kgLB 

EljiLDTG 146 (F i l t e r  House) Day R u n  INTAKE 

Date 

4-21-69 1723 

4-22-49 1316 

EXHAUST 

. 2  

1 

1 '  

2 

1 



, 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO9 ALAMOS. NEW MEXICO 87844 

i'a ?'? 
f L, 2' 

TELEPHONE: 
C' 

OFFICE MEMORANDUM 

' Dean D. Meyer, Group Leader, H-1 ro DATE: April 29, 1969 

Revievved/Lab, Counsel 
Publicly Reisasable I *  

'TJillian F. Romero, H-1 

, S U B J E C T : I G m y  W O R T  FOR WEE( &TIED APRIL 27, 1969 

SYMBOL :H-l D p  

There were no routine a i r  tests exceeding' 
' 4.0 d/m/M 3 recorded during the pas t  week. 

SPECIAL AIR' TESTS: '"J3o special  a i r  tests were taken during t h  

past  week. 

NOSE COUXTS: N o  above tolerance nose counts were record' 
ed. 

N o  above ,tolerance hand counts w e r e  record. 

ea. 
' - W I D  COUNTS: 

, CONTAMINATED ACCIDENTS ' AND/ OR 
None were reported. 

A I R  E m U S T  SYSTEN: A l l  counts are expressed i n  d/m/M ' 3  . 
BUILDING 12 ( F i l t e r  House) STACK 1 STACK 2 STACK 3 STACK 4 

, 4-a-69 - 4-25-69 1 1 1 LO 

ROOM 313 STACK EXHAUST MAIN STACK INCINERATOR STACK 

4-21-69 - 4-25-69 7 8 

' ROG31 413 (U-235) MAIN STACK EXHAUST 

4-21-69 - 4-25-69 0 

DP EAST STACKS NORTIIEAST NORTKWEST SOUTiIEAST SOTiTFiWEST 
a 4-21-69 - 4-25-69 ' 0  0 0 # o  

. .  



.. 

BUILDING 146 (Filter House) Dav R u n  

Date 
4-28-69 

4-29-69 

4-30-69 

5-1-69 

INTAKE 

461 

840 

448 

2720 

5-2-69 426 

Average : 979 

8;' 

EXHAUST 

1 

1 

.- - 
1 

W i l l i a m  F. Romero, H-1 
Section Leader ,  DP S i t e  

WFR: lm 
XC: W i l l i a m  Maraman, CMB-U. 

file 



FROM : 

LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW MEXICO e71344 
UNIVERSITY O F  CALIFORNIA 

TELEPHONE: 

a=FH_CE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE: ~ a y  6, 1969 

William F. Romero, H-1 

SUBJECT : 

SYMBOL : 

WEEKLY REPORT FOR WEEK ENDED MAY 4, 1969 
H-1 DP f 

AIRBORNE CONTAMINATION TESTS: There were no routine a i r  tests exceeding 
4.0 d/m/M 3 recorded during the past  week. 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

Two special  a i r  t e s t s  were taken during the 

past  week. 

N o  above tolerance nose counts w e r e  record- 
.. 

ed. 

N o  above ,tolerance hand counts w e r e  record- 
ed. 

/, 

CONTAMINATED ACCIDENTS AND/OR 

INCIDENTS : None were reported. 

A I R  EXHAUST SYSTEM: All counts a r e  expressed i n  d/m/M 3 . 
BUILDING 12 ( F i l t e r  House) 
4-28-69 - 5-2-69 

STACK 1 STACK 2 STACK 3 STACK 4 
:3 1 1 1 

ROOM 313 STACK EXHAUST MAIN STACK l X C m T O R  STACK 

4-28-69 - 5-2-69 7 12 

ROOM 413 (U-235) 
4-28-69 - 5-2-69 

DP EAST STACKS: 

4-28-69 - 5-2-69 

MAiN STACK EXHAUST 

1 .  

NORTHEAST NORTHWEST SOUTKEAST SOUTHWEST 
0 0 0 0 

r 

. .  
- 



- 2 -  

BUILDING 146 (Filter House) Day SLZ~ 

Date 

5- 5-69 

5-6-69 

5-7-69 

5- a- 69 

5-9-69 

\ Average : 

J 

WFR: lm 
xc: W i l l i a m  Maraman, CMEl-11 

file 

12,279 

1,273 

36,902 

16,163 

1,613 

13,646 

EXHAUST 

17 

1 

36 

15 

2 

14 

V i i l i a m  F. Romero, H-1 
Section Leader, DP Si te  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS. N E W  MEXICO 07844 
t 

. C  

TELEPHONE: 

'0 
r - -  

: Dean D. Meyer, Group Leader, H-1 DATE: d iy  13, 1969 

FROM - 
' William F. Romero, H - 1  

SUBJECT: WEEKLY ~ P O Z T  FOR W%EK EKDED YAY 11, 1969 

SYMBOL : ,  H-1 DP 

AIRBORYE CONTANINATION TESTS : 

SPECIAL A I R  TESTS: 

NOSE COUXTS: 

HAND COtINTS: 

CONTAMINATED 'ACCIDENTS AND/OR 

I N C I D E R T S  : 

AIR EXHAUST SYSTEN: ,. 

BUILDING 12 ( F i l t e r  House) 

5-5-69 - 5-9-69 

ROOM 713 Stack Exhaust 

5-5-69 - 5-9-69 

ROOH 413 (U-235) 
5-5-69 - 5-9-69 

DP E A S T  STACKS: 

5-5-69 - 5-9-69 

There were no routine air t e s t s  exceeding 

4.0 d/m/X3 recorded during the p a s t  week. 
~ 

3our special  a i r  t e s t s  were taken during 

the  p a s t  week. 

XO a'oove tolerance -nose counts were record- 

ed. 

Eo above tolerance hand counts were record- 

ed. 

None were reported. 

A l l  counts a re  expressed i n  d/m/M 3 . 
STACK 1 STACK 2 STACK 3 STACK 4 

3 3 1 1 

NAIN STACK INCINERATOR STACK 

lc , 3  

NAIN STACK EXHAUST 

0 

NOTITHEXST NORTMST SOUTHEAST SOUTmmST 

0 0 0 0 

I 



. r  . 

- 2 -  

BUILDING 146 (Filter House) Day Run INTAKE EXHAUST 

DATE 
5-12-69 2569 3 

5-13-69 20 ;186 26 

5-14-69 36,332 25: 

5-15-69 

5- 16- 69 

Average : 

Wr'R: lm 
' xc: W i l l i a m  Mara;man:-CMB-ll 

f i l e  

@&w z/-m 
william F. Romero, H-1 
Section Leader, DP Site 

. .  

I 

'J  : 



< #  tJ:  LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERGITY OF CALIFORNIA 

LOB ALAMOS. NEW MGXICO 87044 
TLLBPHONEi 

t-. t I i L  
.li 

8 .  

I 1  

9 p J  OFFICE MEMORANDUM 

May 20, 1969 TO : Dean D, Meyer, Group Leader, H - 1  . DATE: 

FROM 

SUBJECT: WEEKLY REPORT FOR WEEK ENDED MAY 18, 1969 

: W i l l i a m  F, Romero, H-1 

SYMBOL : H-1 rlP 

AIRBORNE CONTAMINATION TESTS: 

-Y 16, 1969 
~oom 606 - 25 d/m/M3 Ave. 

S P E C I A L  A I R  TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS AND/OR 
I N C I D m T S  

A I R  EXHAUST SYSTEM: 

BUILDING 12  ( F i l t e r  House) 
5-12-69 - 5-16-69 
ROOM 313 Stack Exhaust 
5-12-69 - 5-16-69 
ROOM 413 (U-235) 
5-12-69 - 5-16-69 
DP EAST STACKS: 

One above tolerance air  count was  re- 
corded during the past  week. 

This above tolerance air count w a s  due 
t o  a hole i n  a four inch p l a s t i c  bag. 
The hole w a s  discovered following a bag 

t r ans fe r  of Pu02. Full face masks were 

worn by persons involved. 

Three special  air tests were taken during 

the  past  week. 

N o  above tolerance nose counts were re- 
corded. 

N o  above tolerance.hand counts were re- 
corded. 

None w e r e  reported. 

A l l  counts a r e  expressed i n  d/m/M . 3 

STACK 1 STACK 2 STACK 3 STACK 4 
1 1 1 0 

MAIN STACK INCINERATOR STACK 

. 3  2 

MAIN STACK EXHAUST 

0 

NORTHEAST NORTHNZST SOUTHEAST SOUTHWEST 
0 0 0 0 



- 2 -  

BUILDIXG lb6  ( F i l t e r  House) Dz!, REL 

5-20- 69 
5-21-69 
5-22- 69 
5-23-69 

Average 

8 
6 
8 
11 

- 
105,522 8 

Section Leader, D? S i t e  

WFR: lm 
xc: W i l l i a m  Maraman CXB-11 

f i l e  

. .. 



ro ' Dean D. Meyer, Group Leader, H-1 

AIEWORNE CONTAMEVATION TESTS: . There were no rout ine a i r  tests exceeding 
4.0 d/m/M 3 recorded dmlng the  p a s t  week. 

S?ECIAL A I R  TESTS : 

NOSE COUXTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS AND/OR 

I N C I D E K T S  : 

A I R  EXHAUST SYSTKX: 

BUILDING 12 ( F i l t e r  House) 
5-19-69 - 5-23-69 

ROOM 313 Stack Exhaust 

Four s p e c i a l  a i r  tests were taken Cimi-ng 

the  pas t  week. 

KO above tolerance nose courlts were r e c m d -  

ed. 

N o  above tolerance hand counts were record- 

ed. 

None were reported. 

A l l  counts are e q r e s s e d  in d/r& . 
STACK 1 STACK 2 STACK 3 STAG< 4 

3 

2 1 1 0 

MAIN STACK INCII'Zi?ATOR 2WCX 

5-19-69 - 5-23-69 7 3 



DP EAST STACKS: 

5-26-69 - 5-29-69 NORTKEAST XGRTKGEST SOUTIGUST SGUTNEST 

0 0 0 0 

,- 
BUILDIHG 146 ( F i l t e r  House) Day Run INTAKE EXGiUST 

Date 
*. 5-26-69 11,477 11 

5-27-69 14 , a32 9 
5-28-69 7,892 3 
5- 29-63 4,134 2 

Average : 9,584 6 
- 

TJill iam F. Rornero, H-1 
Section Leader, DP S i t e  

W J T :  I ra  
xc: William Maraman CX3-11 

f i l e  



. .  

LGS AUMOS.  SClENTlFiG LAEGRATORY 
UNIVERSITY O F  CALIFORPilA 

LOB ALAMOS. hEW MEXICO 87844 
!.I 

TELEPHONE:  

OFFiCE bAE*MO;3ANDuM 
I 

. .  

DATE: 4 <J'une 3, 1969 TO : 2ean D. Xeyer, Group Leader H-1 
c I I -  

One above tolerance air  c0ui-t w a s  re- 

corued auring the  pas t  week. 

A I F B O K i T  CONTAMIIL'ATION TESTS : 

Kay 29, 1969 
Room 213 - 13 d/m/M 3 Ave. This above tolerance a i r  count v a s  due t o  

changing i n l e t  OrJS fi2 'cera on the dry b x .  

Full-face masks were worn by persons i n -  

volved. 

S P E C I A L  A I R  TESTS: Four spec ia l  a i r  tests were ctzken during 

t h e  past week. 

No above tolerance nose counts were record- BGSE COUNTS: I 

ed. 

FIND CO-JETS: No above tolerance hand counts were record- 

ed. 

COXTAXINATED ACCIDENTS AND/OR 

None were reported.  

A l l  counts are expressed i n  d/rn/X . 3 A I R  E m U S T  SYSTDf: 

BUILGiiYG 1 2  ( F i l t e r  House) 

5-26-69 - 5-29-69 

5-26-69 - 5-29-69 
ROGM 3i3 Stack Exhaust 

S T X K  1 

0 

STACK 2 

1 
STACK 3 
1 

YAiN STACK i X C i E 3 W I T O R  STACK 

6 2 

RCOM 413 (U-235) 
5-26-69 - 5-29-69 

BiAlN STACK EX€IAUST 
I 

1 





~ 

4 
LOS ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY O F  CALIFORNIA 
LOB ALAMOS. NEW MEXICO 87844 

(3. 

TELEPHONE: 

3' $" 
f J 

OFFICE MEMORANDUM 
TO Dean D. Meyer, Group Leader, H-1 DATE June 10, 1969 

I 
h I '  

7 Reviewed/iab C C N ~ S ~ ~  -p/ 
! i  4fPI 

' FROM : William F. Romero, E-1 
' plJbiicly Qeiea!3bk 

WEMLY REFORT FOR WEEIC W E D  SUNE 8, 1969 

SYMBOL I H-1 Dp 

There were no routine a i r  t e s t s  exceeding 
4.0 d/m/M 3 recorded during the  past  week. 

S P E C I A L  A I R  TESTS: Five special  air t e s t s  w e r e  taken during 
the past  week. 

, 

NOSE COUNTS: N o  'above tolerance nose counts were re- 
corded. 

I 

HAND COUNTS: N o  above tolerance hand counts were re- 
corded. 

None were reported. - 
A I R  EXHAUST SYSTEM: A l l  &unts are expressed i n  d/m/N 3 . 
BUILDDTG 1 2  ( F i l t e r  House) ' STACK 1 STACK 2 STACK 3 STACK 4 
6-2-69 - 6-6-69 1 1 0 1 

ROOM 313 Stack Exhaust 
6-2-69 - 6-6-69 

ROOM 413 (U-235) 
6-2-69 - 6-6-69 

DP EAST STACKS 

MAIN STACK I N C m R A T O R  STACK 

12 1 

MAIN STACK EXHAUST 
0 

NORTHEAST NORTHWEST SOUTHEAST SOUTHWEST 

0 0 \ '  

P 





I 

LOS ALAMOS SCIENTIFIC LABORATORY 
U N l V E R S l N  OF CALIFORNIA 

LO6 ALAMOS. NEW MEXICO 87644 
TELEPHONE: 

OFFICE MEMORANDUM ' ,Jy 
5 

: Dean D, Meyer, Group Leader, H-1 DATE: June .l7, 1969 0 

R@&ih;eri/l..ab Counsel 4 . ( I > '  

I ' 
t ; .  

pu:jJiciy Qe~tiasabk \ '  
' W i l l i a m  F. Romero, H - 1  

, :i 
L.: $/of SUBJECT: WEEKLY REPORT FOR WEEK ENDED, JUNE 15, 1969 

SYMBOL : ~ - 1  DP 

AIBORNE CONTAMINATION TESTS : One above tolerance a i r  count w a s  re- 

corded during t h e  pas t  week. 

June 9, 1969 

ROOM 201 - 247 d/m/M 3 ave. Tiis above tolerance a i r  count was 
due t o  a hole i n  a p l a s t i c  bag which 

occurred during t h e  t r a n s f e r  of a s t ee l  

container from a drybox. Full-face 

masks were worn by persons involved. 

Five spec ia l  a i r  t e s t s  were taken during 
t h e  pas t  week. I 

SPECIAL A I R  TESTS: 

NOSE COUIUS No above tolerance nose counts were re- 
corded. 

No above tolerance hand counts were re- 
corded. 

HAND COUNTS 

CONTANnTATED ACCIDENTS AND/OR - 

 XID DENTS : None were reported.  

.4IR F T i U S T  SYSm4: 

BUILDING 12 ( F i l t e r  House) STACK 1 STACK 2 STACK 3 STACK 4 

Ah1 counts a r e  expressed i n  d/n/X 3 . 

6-9-69 - 6-13-69 6 3 1 1 

6-9-69 - 6-13-69 1 1 '  

ROOX k l z  (U-235) MAiN STACK EXIUUST I 

6-9-69 - 5-13-69 0 

ROOT4 313 STACK EXHAUST MAIN STACK LNCIiL'ERATOR STACK 

- 
/ -. 
- I 
r, 
'2 

< 
- 
-2 

\ ./. < 
-.I v 

R 









LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87644 
TELEPHONE: 

OFFICE MEMORANDUM 
- 0  : Dean D. Meyer, Group Leader, H - 1  DATE: June 30, 1969 

RevismdiLa b Cocdnse 

$1 
FROM : William F. Romero, H-1  Publicly Releasabie 

SUBJECT: EXPLOSION IN RAG INCINERATOR BOX, ROOM 313, DP WEST 
- 

SYMBOL : H-1 DP 

On June 26, 1969, a t  11:40 a.m., an explosion occurred i n  the rag  inc ine ra to r  

box i n  Room 313, DP West, during t h e  burning of U-235 metal turnings.  The b l a s t  

blew out t h e  drybox window and drybox gloves, sca t te r ing  pieces  of broken g l a s s ,  

rubber gloves, and dust contamination through the open door i n t o  the  Room 313 
operating area. The door t o  t h e  r ag  inc inera tor  room i s  kept closed during burn- 

ing of U-235 contaminated.rags but has been l e f t  open during t h e  burning of U-235 

metal turnings since the operator has t o  be i n  and out of the room during t h e  

N o  one w a s  present i n  the  inc inera tor  room when the  accident occurred and 

there  was no in jury  t o  room personnel. The room was monitored and surface con- 

tamination ranging from 1000 c/m t o  +20,000 c/m was detected on the  f loor  and on 

most of the  laboratory equipment loca ted  on the  eas t  side of the  room. Cleanup ' 

l i shed  by mopping the  f l o o r  and wiping the  a f fec ted  a reas  w i t h  damp 

ags.  The broken window,' drybox gloves, and drybox exhaust f i l t e r  were replaced. 

Full-face masks were worn by personnel during cleanup work. 

Airborne cont amin 

p.m. were a s  follows: 

Room 313 
Rag , Inc inera tor  Room 

Incinerator  Stack 1860 d/m/M3 (Collection time, June 23-69 t o  

counts i n  Room 313 during the  per iod 8:00 a.m. t o  1:oo 

High count - 324 d/m/M3 

1:OO p.m. June 26, 1969) 

Airborne contamination Count6 during the  cleanup o p e r a t i a s  conducted from 

1:OO p.m. t o  4:30 p.m. were: 

Room 313 4 d/m/M3 

Rag Incinerator  Room 2844 d/m/M3 

Inc inera tor  Stack 7868 d/m/M3 f 

'. 
Y 
c: 
- 
I 
< 

, -  





LOS ALAMOS- SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

fr 

TELEPHONE: 

OFFICE WIEMORANDUM 
DATE: July 1, 1969 

: Dean D. Meyer, Group Leader, 8-1 \ 
r io 

I 
~ ti( 

& 
'lj . FRDiX * 

' Wlliiam 3'. Roinero, H-1 

SUajECT: i.ZZCLy #PORT FOR WEEK ENDED June 29, 1969 

swaoL : E-i DP 

AiFBORlTE CONTAMINATION TESTS Two a'Dove tolerance a i r  counts were recorded 

during the  pas t  week. 

june 26, 1969 

Room 313 - 111 d/m/M3 

Group CXB 8 

zux 27, 190'9 
3 Room 412' - 1100 d/m/M Ave 

Tnis above tolerance a i r  count was due t o  a 

contaminated incident.  

. 
T h i s  a'Dove tolerance a i r  count was due t o  ex- 

cessive generation of gas, probably organic i r  
nature,  during convers2on of uranium peroxide 

t o  UO a t  300" C i n  t'ne ovens. Suf f ic ien t  

pressure vas generated t o  push t h e  cover o f f  

one container. UO was dusted out and escaped 

i n t o  the room atmosphere through the  Cioor 
gasket of the  oven. N o  one was present i n  the 

3 

3 

room a t  t h e  time and there  w a s  no exposure t o  

Group CMB 8 personnel. 

SPXCiAL ATB TESTS: Tnree special  a i r  tests were taken during t h e  

pas t  week. 

No above tolerance nose counts were recorded. - _\,,S% .- ~ ~ ~ j ~ ~ s  

N o  above tolerance hand counts were recorded. 

CXTAJiIKAT2D ACCIDENTS 

i.i2/GT? DTCIDEXTS A contaminated incident; occurre< i n  Zoom 313, 
on June 26, 1969. A separate report  i s  en- . 
closed. 

, 





LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOB ALAMOS. NEW MEXICO 87844 
TELEPHONE: 

OFFICE MEMORANDUM 

'0 DATE: J u i y  8, 1969 
*? 

I 2 

No above tolerance a i r  counts were re- 

corded during t h e  past week. 

Five special air teste were taken during 

the past weekL 



- 2 -  

3:::idlnZ 1k6 X l t e r  Xouse 

Cste nm--cE 
7-7-69 9373 

7-8-69 12812 

7- 9- 69 16661 

7-10-69 

7 - 1i - 69 

Average 

8738 

13689 

12,255 

8 

1 

17 

1 

6 

William F. Romero, H-1 
Section Leader, DP Site 

Wm: lm 
xc: William YIraman CMB-11 

f i l e  

6 



;- LOS ALAMOS SCIENTIFIC LABORATORY 

a 
UNIVERSITY OF C A L I F O R N I A  

LOS ALAMOS. NEW MEXICO 87544 
TELEPrlONE: 

OFFZCE MEMORANDUM 
K DATE: ~ i ~ y  15, 1969 

r , :  
ro : Dean D. Xeyer, Group Leader, H-1 

FROM : W i l l i a m  F. Ronero, 3-1 

SPZCW A I R  TESTS: 

UXD COUiiTS : 

~ ~ V I L D E ~ G  12 (3i l ter  House) 

7-7-69 - 7-11-69 
Iioon: 3L1 Stack Exhaust 

7-7-69 - 7-11-69 
- 

Xocrfi bi3 (U-235) - 
7-7-69 - 7-11-63 
DP EAST STACKS 

7-7-69 - 7-11-69 

No above tolerance air counts were re- 

corded during t h e  pas t  week. 

S i x  s p e c i a l  a i r  tests were taken during 

t h e  p a s t  week. 

N o  above tolerance nose counts were re- 
corded. 

R o  above tolerance hand counts were re- 
corded. 

None were reported.  

A l l  counts are expressed i n  d/n/X . 3 

STACK 1 STACK 2 STACK 3 STACK 4 
3 1 i 2 

MAIN STACEi ATCiNEiiAWB STACK 

3 32 

bMIN STACK EXHAUST 

1 

NORTHEAST NORTHTEST SOUTmST S O U F d E S T  

0 0 0 0 



- 2 -  

I Publicly Releasable . 

d o /  
A I 3  E X S U S T  S Y S m :  A l l  counts are expressed i n  d/m/I4 3 . 
BUILDDIG 12 (Filter House) STACK 1 STACK 2 STACK 3 STACK 4 

7-14-69 - 7-18-69 17 12  8 4 

ROOPI 313 STACK EXHAUST ?fAi(V STACK D j C I E 3 i U T O R  STACK 

7-14-69 - 7-18-69 2 8 

XOOM 413 (U-235) 
7-14-69 .. 7-18-69 

M A i N  STACK EXHAUST 

0 

BUSDTI-G 1116 F i l t e r  Xouse 
DATE aTTAKE EXXAUST 

6,414 9 
7-15-69 24,605 11 
7-16-69 -2,002 1 

7-17-69 21,254 9 
7-18-69 22,594 9 

7-14-69 

Average. 

- 
15,374 8 

/&=& // /&z&&-u 
W i l l i a m  F. Romero , H-1 
Section Leader, DP Si t e  

m: In 
xc: W i l l i a m  iMaram, CXB-ll 

f i l e  



FROM : 

SU B J ECT : 

SYMBOL : 

r. 

TELEPHONE: 

,q- DATE: . July 23, 1969 2 .  Dean D. Meyer, Group Leader, H-1 

William F. Romero, H-1 

W E ~ Y  REPORT FOR WEEX ENDED JUGY 20, 1969 

H-1 DP 

AIRBORiiE CONTAVIINATION TESTS : 

7-16-1969 
3 Room 605  - 15 d/m/M Ave. 

r 

7-16-1969 
3 Room 406 - 33 d/m/M Ave. 

7-17-1959 ' 

Room 406 - 37 d/m/N3 Ave. 

7-17-1969 

Room 412 - 102 d/m/M Ave. 
Group m-8 

3 

SPZCIAL A I R  TESTS: 

NOSE COTJNTS: 

I"D COUNTS: 

CONTAYIiTATZD ACCIDENTS 

AHD / OR INCIDEXTS 

Four above tolerance air counts were re- 
corded during the  pas t  week. 

No explanation could be found for the  

above tolerance air count. 

These two above tolerance a i r  counts w e r e  

probably due t o  cross contamination from 

iioom 401 resu l t ing  'from leaks i n  the  vacuum 

system from t he  PU-238 drybox l i n e .  

This above tolerance air  count w a s  due t o  

t h e  exhaust blower being turced of f  f o r  a 

shor t  t i m e  while t he  opens were i n  operation. 

The blower w a s  turned off  during construction 

work. 

S ix  spec ia l  air tests were taken during the  

pas t  week. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

None were reported. 

I 



BUILDING 146 F i l t e r  House 

Date 

7- 22- 69 

7-23-69 , 

7-24-69 

7-25-69 

Average 

- 2 -  

INTAI(E 

33,426 

37 5 

22,292 

EXHAUST 
21 

34 

16 
I 

0 

- 
18 

William F. Romero, H-1  
[Section Leader, DP S i t e .  

WFR: lm 
xc: William Maraman, CMB-11 

file 



.o 1 

FROM : 

SU B J ECT : 

SYMBOL t 

, 

10s ALAMOS. NEW MEXICO 87844 
TELEPHONE: 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 

W i l l i a m  F. Romero, H-1 
f 

WEEKLY REPORT FOR W K  ENDED ~Y 27) 1969 

H-1 DP 

AIRBORNE CONTAMINATION TESTS: 

7-24-196? 

TRASH MONITORING STATION- 11 d/rn/M3 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND / OR INCIDENTS 

A I R  EXHAUST SYSTEM: 

BUILDING 12 ( F i l t e r  House) 
7-22-69 - 7-25-69 

ROOM 313 STACK EXHAUST 

7-22-68 - 7-25-69 

ROOM 413 (TJ-235) 
7-22-69 -. 7-25-69 

DP EAST STACKS 

7-22-69 -7-25-69 

One above tolerance a i r  count w a s  recorded 
during the past  week. 

This above tolerance a i r  count w a s  

probably due t o  a leaky t rash  box although 
no surface count w a s  detected i n  the  room. 

Ten special  a i r  tests were taken during 
t h e  p a s t  week. 

No  above tolerance nose counts were recorded, 

No .above tolerance hand counts were retarded, 

< 

None were reported. 

A l l  counts are expressed i n  d/m/M 3 . 
STACK 1 STACX 2 STACK 3 STACK 4 

3 2 

MAIN STACK INCINERATOR STACK 
I 

11 ’ 2 

MAIN STACK EXHAUST 

0 

NORTHEAST NORTKWEST SOUTHEAST SOU’IWmST 

- 
-7 

0 0 0 0 - 
‘2 - 
U U 

I 



- 2 -  

A I R  EW-4UST SYSTEX: 

KJILDDG 12 (Fi l ter  House) 

7-28-69 - 8-1-69 

ROON 313 Stack Exhaust 

7-26-69 - 8-1-69 

ROOM 413 (U-235) 

7-28-69 - 8-1-69 
- 

DP EAST STACKS 

7-28-69 - 8-1-69 

L <+I-- BUILDIPS 146 F i l t e r  House 

Date 

7-28-69 
7-29-69 
7-30-69 

8-1-69 
7-31-69 

A l l  counts are eqres sed  in d/n/X 3 . 
STACK 1 STACK 2 STACK 3 STAC< 4 

2 1 i 0 

2 17 

?@.IN STACX EXXAUST 

0 

0 0 0 0 

Average 20,894 

EXHAUST 

0 

8 
22 

10 

45 

- 
17 _ .  

Im3: In 
xc : ;.iiiiiam Maraman, CbD-11 

f i l e  

“I 



LOS ALAMOS SCIENTIFIC LABORATOR‘ 

LOS ALAMOS. NEW MEXICO 87544 
7 UNIVERSITY OF C k L I F O R N l A  

. _. 

TELEPHONE: 

I 

- :‘o Dean D. Meyer, Group Leader, E-1 

AIRBOBJW CONTAMINATION TESTS : One above tolerance a i r  count w a s  recorde  

7- 30 -1969 
3 ROOM 500 - 47 d/m/M Ave. 

p 
SPECIAL A I R  TESTS: 

P X D  / OR INCIDEXTS 

dur ing  t h e  p a s t  week. 

A p l a s t i c  ’oag cont.5ining plutonium n e t d  

apparently ruptured uuring s torage  i n  t h e  

Room 500 balcony. Airborne contaminat ion 

r e s u l t e d  when t h e  operator opened t h e  metal 

can containing t h e  material. 

.Eparr s p e c i a l  air tests w e r e  taken during t h  
6 

p a s t  week. 

One above tolerance nose count was recorded 

, 2 - w ,  Group CNB 11, 

received a nose count of 130/152 d/m on Jd; 
30, 1969. This  occurred when he opened a cz 

containing plutonium metal i n  a p l a s t i c  bag 

The bag had apparently rugtured during stor:  

R e  was not  wearir,g il r e s p i r a t o r  at t h e  time. 

KO above to le rance  hand counts were recordee 

None were reported.  



. .. . 

tT Q87:z 
7: L66 

69-8-8 
69-L-8 



i 
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. -0 

F R O M  : 

SUBJECT : 

SYMBOL : 
\ 

I 

't 

.i 

I 

UNIVERSITY O F  CALIFORNIA 
&e se I!hmb ? A  c/]Ly LOS ALAMOS SCIENTIFIC LABORATORY 

OFFICE MEMORANDUM 

LO8 ALAMOS. NEW MEXICO 87844 
TELEPHONE: 

Dean D. Meyer, H-1' ' DATE: A u g u s t  e. 1969 

H-1 DP 

AIRBORNE CONTAMINATION TESTS : 

S P E C I A L  A I R  TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND / OR INCIDl3NTS 

AIR EXHAUST SYSTEM: 

BUILDING 12 (F i l te r  House) 

8-4-69 - 8-8-69 

ROOM 313 Stack Exhaust 
8-4-69 - 8-8-69 

ROOM 413 (U-235) 

8-4-69 - 8-8-69 

DP EAST STACKS 

8-4-69 - a-8-69 

There were no routine a i r  tests exceeding 
4.0 d/m/M 3 recorded during the past week. 

Nine special sir t e s t s  w e r e  taken during 
the past week. 

N o  above tolerance nose counts w e r e  record 
ed. 

No above tolerance hand counts were record 
ed. 

None were rsported. 

All counts are expressed in  d/m/M 3 . 
STACK 1 STACK 2 STACK 3 STACK 4 

3 1 1 0 

MAIN STAUK TNCINERA'POR STACK 

2 a 
MAIN STACK EXHAUST 

NORTHEAST NORTHWEST SOUTKEAST SOUTHWEST 
0 0 0 0 

1 
L 

: -  . . 0. 

L- 



- 2 -  

BUILDING 146 FILTER HOUSE 

Date INTAKF: EXHAUST 

Day Run 

8-11-69 

8-1 2 - 69 

8-1 3 - 69 

8- 14- 69 

8-15-69 

Average : 

. 

c 

WFR: lm 
xc: William Maraman, 11 

f i l e  

4,337 

19,489 

11 , 996 

5,906 

64,700 

9 

32 

16 ’ 

55 

89 

&- Z&& 
William F. Romero. H-1 
Section Leader, & Site 



LOS ALAMOS. N E W  MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
- 

Dean D. Meyer, H-1 DATE: August 19, 1969 

FROM : 

SUBJECT: 

W i l l i a m  F. Romero, H-1 

WEEICLY REPORT IWR WEEK ENDED AUGUST 17, 1969 
SYMBOL : H-1 DP 

There were no routine a i r  tests exceeding 
4.0 d/m/M 3 recorded during the  pas t  week. 

AIRBORNE CONTAMII~ATION TESTS : 

Five special  a i r  tests were taken during 
the past week. 

SPECIAL A I R  TESTS: 

N o  above tolerance nose counts  were recordec 

N o  above tolerance hand counts w e r e  recordec 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND / OR INCIDENTS: None were reported. 

A l l  counts are expressed i n  d/m/M 3 , A I R  EXHAUST SYS!l'EM: 

BUILDING 12 ( F i l t e r  House) 

8-11-69 - 8-15-69 
STACK 1 STACK 2 STACK 3 STACK 4 

2 1 2 1 

ROOM 313 STACK EXHAUST 
8-11-69 - 8-15-69 

MAIN STACK INCINERATOR STACK 

0 .13 

MAIN STACK EXHAUST ROOM 413 (U-235) 

8-11-64, - 9-15-69 0 

NORTHEAST DP EAST STACKS 
0 



- 2 -  

Date 

8-18-69 

8-19-69 

8-20-69 

INTAKE . EXHAUST - 
42,873 I 74 

37,451 79 

18,040 23 

5,238 20 

31 8,242 

8-a-69 

8-22-69 

- 
22,569 45 Average 

. .  

! 

. .  
I .  

. . . .  

/- ZAG5-e 
William F. Romero, H-1 
Section Leader, DP Site 

WFR: l m  

'I 

xc: WilliamMaraman, CMB U. 
f i l e  

W E C  1A k 



u f 1 I 1 ii u 3 & [{ g 7 LOS ALAMOS SCIENTIFIC LABORATOF 
UNIVERSITY OF CALIFORNIA 

F .  LOS ALAMOS. NEW MEXICO 87544 
r )  - k /  I I Y  

‘ 4 5  . TELEPHONE: 

TO 

OFFICE MEMORANDUM 
Dean.33. Meyer, H-2. DATE: August 26, 1969 

FROM W i l l i a m  F. Romero, H-1 
WEEKLY REPORT XOX WEEK ENDED AUGUST 24, 1969 

H-1 DP 

,,. 4”’ SUBJ ECT : 

SYMBOL 

There were 

4.0 d/rn/M3 

no routine air t e s t s  exceeding 

recorded during the  past week. 

AIRBORNE CONTAMINATION TESTS: 

SPECIAL A I R  TESTS: Four special air  t e s t s  were taken during the 

past week. 

N o  above tolerance nose counts were recorded. NOSE COUNTS 

No above tolerance hand counts were recorded. HAND COUNTS 

CONTAMINATED ACCIDENTS 

AND / OR INCIDENTS: None were reported. 

A l l  counts are expressed i n  d/m/M 3 . 
STACK 1 STACK 2 STACK 3 STACK 4 

A I R  EXHAUST SYSTEM: 

BUILDING 12 (Fi l ter  House) 

8-18-69 - 8-22-69 2 ’  1 1 1 

MAIN STACK INCINERATOR STACK ROOM 313 STACK EXHAUST 

17 
. .  

‘ 2  ‘ V  8-18-69 - 8-22-69 

M A I N  STACK EXHAUST ROOM 413 (U-235) 

8-18-69 - 8-22-69 

DP EAST STACXS NORTHEAST XORTKhBST SOUTHiMST SOTJTHWXST 

0 0 0 0 





LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 

Dean D. Meyer, Group Leader, H-1 DATE: September 4, 1969 

. .  Revie!vzrYl-a Q c {-JU r1 se 
Pubiicly Releasa 

FROM ; William F. Romero, H-1 / 

There were no routine air t e s t s  exceed- 
ing 4.0 d/m/M 3 recorded during t h e  p a s t  

week. 

Three special  a i r  tests were taken duri ,  

t h e  past week. 

No above tolerance nose counts w e r e  re- 

corded. 

No above tolerance hand counts w e r e  re- 

corded. 

SPECIAL A I R  TESTS: 

NOSE COUNTS 

None were reported* 

A l l  counts a r e  expressed i n  d/m/M 3 . 
BUILDING 12 ( F i l t e r  House) STACK 1 STACK 2 STACK 3 STACK 4 

15 11 5 8-25-69 - 8-29-69 

8-25-69 - 8-29-69 

8-25-69 - 8-29-69 1 

ROOM 313 STACK EXHAUST MAIN STACK INCINERATOR STACK 
2 17 

ROOM 413 (U-235) MAIN STACK EXHAUST T 

DP EAST STACKS NORTHEAST NORTHWEST SOUTHEAST SOuTHwE,C 

0 0 0 0 8-25-69 - 8-29-69 

I 

'. 
L 

< - , 
I: - 







BUILDING 146 Fi l t e r  House -(Day Run) 

' Date 
9- 8-69 

. INTAKE - 
6341 

EXHAUST - 
6 

8186 16 
'2711 . 2 
7622 22 

1044 3 

9- 9- 69 
9- 10 - 69 
9-11 - 69 
9-12-69 

. 

Average 
- 
10 

william F. Romero, H-1 
Section Leader, DP S i t e  

WFR: l r n  
xc: WilliamMaraman, CMB-11 

- f i l e  



, r '- I. LOS ALAMOS SCIENTIFIC LABORATORI 
UNIVERSITY OF CALIFORNIA 

FROM : 

SUBJECT : 

LO9 ALAMOS. NEW MEXICO 87844 
TELEPHONE: 

I I <  . -, 
I- . OFFICE MEMORANDUM 

Dean D. Meyer, Group Leader, H-1 *ATE: September 16, 1969 
RevievledlL .ab Ccunsel 

William F. Romero, H-1 

WEEKLY REPORT FOR WEEK ENDED SEFTEMBER 14, 1969 

SYMBOL H-1 DP 

AIRBORNE CONTAMINATION TESTS: There were no routine a i r  tests exceeding 
4.0 d/m/M 3 recorded during t he  past  week. 

SPECIAL A I R  TESTS: Three special  air tests were taken during 
the  past  week. 

NOSE COUNTS: No above tolerance nose count6 were recorded. 

HAND COUNTS: No above tolerance hand counts were recorded. 

CONTAMINATED ACCIDENTS 

AND / OR INCIDENTS 

A I R  EXHAUST SYSTEM: 

BUILDING 1 2  ( F i l t e r  House) STACK 1 STACK 2 STACK 3 STACK 4 

None were reported. 

A l l  counts are expressed i n  d/m/M 3 . 

9-8-69 - 9-12-69 

ROOM 313 STACK EXHAUST 
9-8-69 - 9-12-69 ' 

9-8-69 - 9-12-69 
ROOM 413 (U-235) 

DP EAST STACKS 

9-8-69 - 9-12-69 

8 3 2 1 

MAIN STACK I N C m T O R  STACK 

2 33 

NORTKEAST NORTHWEST SOUTHEAST SOUTHWEST , 

0 0 0 0 



, - . .  - LOS A L ~ M O S  SCIENTIFIC LABORATOR 
?.,< p, ,:.* ;-: i: , 1. , 7 
c ' , ;  ' . ' '  : .  
, j v : ; -  , 
\; ; ; !~ :,; I. 

: :** ?" ;.'; +, 5 ; L,? .. :; *4 UNIVERSITY OF CALIFORNIA 
LO5 ALAMOS. NEW ME%ICO 87544 2 ".. .:"; ;i' 3,- i: 2 ri: kn g 

TELEPHONE: 

OFFICE MEMORANDUM 
-*0 : Dean D. Meyer, H-1 Group Leader, R-1 DATE: September 22, 1969 

' W i l l i a m  F. Ronero, H - 1  

,SUBJECT: SURFACE CONTAMINATION DUE TJ Pm-147 

SYMBOL : H-l-Dp 

High a i rbo rne  b e t a  Contamination occurred i n  Room 366, DP West, on September 
3 16, 1969. 

132,536 d/m/M3. An i n v e s t i g a t i o n  on Septenber 17, 1969 showed t h a t  t he  a i r b o r n e  

contamination was due t o  cleanup of an open glove box i n  which Pm-147 powder had  

been processed.  

The average count recorded w a s  87,064 d/m/M with a high count of 

Swipe t e s t s  of  t h e  work area were taken on September 18, 1969, and coun t s  

The swipes were counted ranging from 9000 d / m  t o  2,000,000 d/m w e r e  de tec ted .  

w i t h  t h e  Widebeta counter  s i n c e  the  beta-gamma survey ixeters i n  t h e  area would not 

respond t o  t h i s  amount of contamination. 

Subsequent monitoring of t h e  work area w a s  conducted on September 19, 1969, 
wi th  a GM survey meter equipped with an open end window probe. 

measuring up t o  5 mr/hr were de t ec t ed  i n  Rooms 366, 319, and i n  t h e  o f f i c e  area. 

Cleanup of t h e  area w a s  c a r r i e d  out  on t h i s  da te .  

Severa l  "hot spots 

Group CMF-4, was t h e  person involved i n  t h e  oper- 

a t i o n .  

a count of 7 mr/hr was de tec t ed  on h i s  t r o u s e r s .  

and w i l l  be r e tu rned  a t  a la te r  da te .  

s p o t s  measuring up t o  15 mr/hr were de n t h e  f r o n t  seat. The count w a s  

reduced t o  5 mr/hr af ter  cleanup. M r .  s t a t e d  t h a t  he had monitored t h e  

work area fol lowing t h e  cleanup opera t ion  with a Radector survey meter and ha6  

de tec t ed  no Contamination. 

a n a l y s i s  . 

H e  was monitored for  pe r sona l  contamination on September 19, 1969, and 

These were sen t  t o  decontaninat ic  

H i s  personal  c a r  was a l s o  monitored and t w o  

H e  has submit ted u r i n e  and f e c a l  samples f o r  Prn-14:f 

W i l l i a m  F. Romero, ?I-1 
Sec t ion  Leader, DP S i t e  c C ;  Robert Penneman, CNF-4 

Medical Records 

f i l e s  



4 905;: 

OZ 

L €LO€ 

69-6r-6 

69-8r-6 -, 

69 -L 7: -6 

69-97:-6 

69 -4 7: -6 

' .  

- z -  
. I  

. .' 



I- 

OFFICE MEMORANDUM 
- TO :' Dean D. Meyer, Group Leader, H-1 DATE: September 23, 1969 

FROM : William 1". Romero, H-1 

SUBJECT: SURFACE; CONTMNATICjN DUE TO An-147 (dated 9/22/69) ADDEXDW 

SYMBOL I H-l-DFcJ 

Group CIvF-4, was .issued a Ludkxn Model 14 Geiger Counter , 
equipped w i t h  an open end window probe on Septeniber 19, ,1769. 

used by Hr. 

The cocnter  was 

t o  survey h i s  hone for beta contamhation following an incide 

i n  Rm. 366, DP.'r(est, on September 16, 1969, which r e s c l t c d  i n  the screxi of Pm-1 

contamination. Zk. 

stated that no contamination was detected i n  his home. 

eturned t h e  survey m e t e r  on September 22, 1969, 4 

Xcr Robert Pennoman, ClVF-4 

f i l e  

r -  

W i l l i a m  F. Romero, 2-1 
Section Leader, DP Site 

4 



--. TO 

FROM : 

' SUBJECT: 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LASORATORY < _i . ' 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. N E W  MEXICO 87544 

/' 
' " . / 

L 2  \. TELEPHONE: 

OFFICE MEMORANDUM . .  

Dean D. Meyer, Group Leader, H-1 

H - 1  D P  

/ 

AIRBORNE CONTAMINATION TESTS: There were no routine a i r  t e s t s  exceeding 

SPECIAL A I R  TESTS: 

3 4.0 d/m/M 

Flve spec ia l  a i r  t e s t s  were taken during t h e  

recorded during t h e  past  week. 

NOSE COUNTS: 

past  week. 

N o  above tolerance nose counts were recorded. 

HAND COUNTS: No above tolerance hand counts were &corded. 

CONTAMIIVATED ACCIDENTS 

AND / O R  I N C I D E N T S  A contaminated incident occurred i n  R o o m  366, 
D P  West 011 September 16, 1969. 
report is  enclosed. 

A separa te  

A I R  EXHAUST SYSTEM: 

B U I L D I N G  12 ( F i l t e r  House) 

9-15-69 - 9-21-69 . 

ROOM 313 STACK EXHAUST 

9-15-69 - 9-21-69 

ROOM 413 ( U - 2 3 5 )  

9-15-69 - 9-21-69 

D P  E A S T  STACKS 
9-15-69 - 9-21-6y. 

A l l  counts a r e  expressed i n  d/rn/M 3 . 

STACK 1 STACK 2 STACK .3 STACK 4 
3 1 2 0 

MAIN STACK INCINERATOR STACK 

1 39 

' MAIN STACK EXHAUST 

17 

NORTHEAST NORTHWEST SOUTHEAST SOUTHWEST 

0 0 0 0 

. '  



- 2 -  

BUILDING 146 F i l t e r  House - (Day Run)  

Date: IIiTAKE EXHAUST 

f 
10 9 399 LO 9-22- 69 

9-23-69 31,335 26 

17 628 19 

34 , 314 54 

15,002 23 

9-24-69 

9-2 5- 69 

9-26-69 

Average : 21,795 26 

i 

W i l l i a m  F. Romero, H - 1  
Section Leader, DP S i t e  

WFR: l r n  
xc: W i l l i a m  Maraman, CMB-11 

f i l e  



. .- 

TO 

FROM : 

SUBJECT : 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATOR 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87844 

r (  

/ ? ’  

TELEPHONE: 

‘ OFFlCE MEMORANDUM I z .  

Dean D. Meyer, Group Leader, E-1 DATE: September 30, 1969 

H-1 DP 

AIRBORNE CONTAMINATION TESTS : 

S P E C I A L  A I R  TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND / OR INCIDENTS 

A I R  EXHAUST SYSTEM: 

BUSLDING 12 ( F i l t e r  House) 
9-22-69 - 9-26-69 
ROOM 313 STACK EXHAUST 
9-22-69 - 9-26-69 

There were no rout ine a i r  tests exceeding 
4.0 d/m/M 3 recorded during the  past  week. 

Eight spec-lal air  tests were taken during the 
pas t  week. 

N o  above tolerance nose coLints were recorded. 

No  above tolerance hand counts were recorded. 

None were reported. 

A l l  counts are expressed i n  d/rn/M . 3 

STACK 1 STACK 2 STACK 3 STACK 4 
55 36 25 10 

MAIN STACK INC-TOR STACK 

1 9 

ROOM 413 (U-235) MAIN STACK EXHAUST 

9-22-63 - 9-26-69 3 

Dp EAST STACKS NORTHEAST NORTHWEST SOUTHEAST SOUTflWXST 

9-22-69 - 9-26-89 0 O 0 0 - 

. 



ROOM 313 STACK EXHAUST 

9- 2 9- @ - 10- 3- 69 

ROOM 413 (U-235) 

9-29-69 - 10-3-69 
DP EAST STACKS 

9-29-69 - 10-3-69 

MAIN STACK INCDERATOR STACK 

3 2 

YA?X STACK EXHAUST 

5 

NORTHI3AST NORTHWEST SOUTKEAST SOUTHWEST 

1 0 

BUILDING 146 Filter House - (Day Run) 

Date: INTAI(E -- 
9-29-69 20,230 

9-30-69 86,547 

10-3-69 15,831 

I io- 1- 69 10 , 542 
10-2-69 i \ 159094 

Average : 2 9 9 6 4 9 '  

WFR: Im 
xc: W i l l i a m  Maraman, W = 1 1  

f i l e  

0 1 

EXHAUST 

41 

225 

56 
25 
27 

75 

William F. R o m e r o ,  H-1 
Section Leader, DP Si te  

i 



. ... 

TO 

FROM : 

SUBJECT: 

SYMBOL : 

c @ a P - y - b P  !l ‘i YTp:? r-??! P? LOS ALAMOS SCIENTIFIC LABORATOR\ .. ;.. :,’; I . , .< .. . ,  
. ,  

1? . .  
. ,; 6 it,j,icL b3.>.jj:, L .  i rk g UNIVERSITY OF CALIFORNIA 

* I  

p 
1;: - * ;  LOS.ALAMOS; NEW MEXICO 87544 
’ f ,? TELEPHONE: 

i.l 

,? ,OFFICE MEMORANDUM 
Dean D. Meyer, W6up Leader, H-1 

i 

William F. Romero, H-1 

WEEKLY REPORT FOR WEEK ENDED OCTOBER 5, 1969 

H-1 DP 

AIRBORNE CONTAMINATDN TESTS: Five above tolerance a i r  counts were re- 
corded during t h e  past  week. 

9-30-1969, 

Room 500 - 156 d/m/M Ave. 
I 

These above tolerance a i r  counts occurred 3 

Room 512 - 62 d/m/M’ Ave. 
Room 513 S . R .  - 15 d/m/M Ave. 

Room 513 -20 d/m/M 3 Ave. 

when, the  sheetmetal workers renoved t h e  

# 4 preparatory t o  i n s t a l l i n g  a new exhaust 
duct. The dryboxes i n  the  room s t a r t e d  t o  
pressurize and probably caused t h e  above 
tolerance a i r  counts. 

, cover from a drybox exhaust duct on l i n e  3 

10 - 2- 1969 / 

Room 406 - 7 d/m/M3 Ave. 

S P E C I A L  A I R  TESTS 

NOSE COUNTS: 

This above tolerance a i r  count was probably 
due t o  cut t ing of an H?? l i n e  i n  order t o  
permit i n s t a l l a t ion  of an additional valve.  
.,‘? 

<*en special  a i r  t e s t s  were taken during d e past week. \ 

No above tolerance nose counts were recordei 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

N o  above tolerance hand counts were r‘ecorded 

ANJl / OR INCIDENTS 

A I R  EXHAUST S Y S m :  

B U I L D I N G  12 ( F i l t e r  House) 

9-29-69 - 10-3-69 

None were reported. 

All counts are expressed i n  d / r h  . 
STACK 1 STACK 2 STACK 3 STACK 4 

3 

80 61 39 23 



, 

3E 9+I8' OT 69-or-or 
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FROM : 

SUBJECf: 

SYMBOL : 

! 

TO 

1 . I -  

LOS ALAMOS SCIENTIFIC LABORATO ~' , '  . _  
uNivmsirY OF CALIFORNIA ,I . .I 1 . 

LO6 A U M O S .  NEW MeXlCO 
C '  

/ , I L  

OFFIICE ME~MOWANDUAM 
\ ;,# . 

? '  

Dean D. &:eyer, Group Leader, H-1  DATE: October 1 4 ,  1369 

Henry A r a n d a  

ifE;.=KLY RFPORT TOR WZEK ENDED OCTCEER 12, 1959 

H-1 DP 

AIRBORNE CONTAMINATION TESTS : 

Bui ld ing  257 - LO d/m/M3 

Group H-7 
Ave. 

-/ 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

HAND COUn'TS: 

CONTAVIDTATED ACCIDENTS 

AND /OR INCIDENTS: 

AIR EXHAUST SYSTEM 

Bui ld ing  12 ( F i l t e r  Housej 

10-6-69 - 10-10-63 
ROOM 313 Stack Exhaust 

19-6-59 - io-io-@ 

19-6-52 - 19-10-59. 
DP ELST STACKS 

10-6-69 - 10-10-69 . 

One above to l e rance  a i r  count w a s  r eco rded  

during t h e  p a s t  week. . 

High 

Am - 
tank 

a i r  count was probably caused when 

Pu s o l u t i o n  tias dra ined  from r e c e i v i n g  

i n t o  open bucket.  

I 

Seven s p e c i a l  a i r  tes ts  were taken du r ing  

t h e  p a s t  week. 

N o  above t o l e r a n c e  nose counts were r eco rded .  

No above t o l e r a n c e  hand counts were r eco rded .  

None were r epor t ed .  

A l l  counts are m p r e s s e d  i n  d /mh  3 . 
STACK 1 STACK 2 STACK 3 STACK 4 

9 7 '  4 2 

H A i N  STACK EVC11!!EFu4T03 STACK 

2 10 

1 



.. 

UNIVf!RSltY OF CALIFORNIA 
LOB ALAMOS. NEW MEXICO 

OFFiCE MEMORANDUM 

TO 8 Dean D. Meyer, Group Leader, H-1 October 16, 1369 

FROM * Henry Aranda 

IUBJEGT: COhTAMINAmD INCIDENT, ROOM 308, DP WEST 

SYMBOL: B-1 DE' 

I 

." . 

I 

On October 14, 1969, a t  lO:3O a .m. ,  a Contaminated Incident occurred i n  
Room 308, DP West resu l t ing  i n  the release of plutonium dust contamination. 
The Incident occurred during preparation for t h e  removal of t r a s h  from a dry 

box l i n e  by meane of a p l a s t i c  bag. 
was being placed i n  the  bag resu l t ing  i n  airborne and surface cohtamination, 
!he operator, a CMB-PI employee 
st the  time. 

The p l a s t i c  bag ruptured while the material 

,.was not wearing a mask , 

It was not discovered that the  berg had ruptured until after the  removal 
wae completed. The bag was then placed inside another p l a s t i c  bag and sealed. 

Monitoring of the  area was started and f loor  contamination ranging from 
1000 c/m t o  20,000 c/m wa6 detected. 
wets l imited t o  3OOO c/m on head, ana 20,000 c/m on surgeon's cap. 
on Mr. 
clean up operation wore full-face masks. 
tolerrtnee counts were rewriled, 

Personal contamination on M r .  
!he count 

B head was eas i ly  removed 0y washing. All persons involved in. 
Norse c m t e  were taken and no above 

e 

HA: l m  
xc: William Maraman, CMB U. 

Medical Records I 

file I 

I 



I .  , . ,- 

NOSE COUNTS: No above tolerance nose 

No above tolerance hand 

counts were recorded. 

counts were recorded. HAND COUNTS: 

CONTAMINATGD ACCIl)Fn\J!PS 

. AND / 013 INCIDENTS: A contnrnl.natcd inci.dcnt 

on October 14, ’ 1969. A 

occurred 1.n Room 3Of?,  DP Wcet 
septirate report is enclosed. 

A l l  counts are expressed i n  d/m/M 3 , A I R  EXHAUST SYSTEM 

B u i l d i n g  12 ( F i l t e r  House) 
10-13-Gg - 10-17-69 

STACK 1 STACK 2 STACK 3 STACK 4 
3 1 1 1 

MAIN STACK INC-TOR STACK ROOM 313 Stack Exhaust 

10-13-69 - 10-17-69 

ROOM 413 -(U-235) ’ 

10-13-69 - 10-17-69 . 

3 26 

MAIN STACK EXHAUST 
P 

NORTHEAST WOR!FHFIEST 
1 0 

SOUTREAST SOUTHWEST DP EAST STACKS 

10-69 - 10-17-69 0 0 

Building 146 Filter House -(Day Run ) 
EXHAUST - 

36 

81 

16 

5* I 

21 

41 
- 

Dates : INTAKE 

32,195 

71 ? 838 

22,049 

43,965 
17,503 

10-13-69 * 

10 - 14 - 69 

10-15-69 

10-16-69 

Average : 

10-17-69 

37,510 

i 
Section Leeder, Site 

WFR: lm 
xc: William Maraman, CME 11 

fi le 



4 
. ,  

Y - -  J .' 
LO6 ALAMOS SCIENTIFIC LADORATOF 

UNlVERDlTV OF CALIFORNIA 
LOS AUMOS.  NEW M U I C O  

* ., 9 ,I - > < -  : : 
c: .,< , 

> ,  

OFFICE MEMORANDUM 
.f - 4 1 , > >  

, ' .  , . I  I- \ , 

TO 1 l lcan D. Meycr, Crroiip Tmdcr, H - 1  
I 

f=ROM I Willlam F. Aomcro, H - 1  

SUBJECT: WEEKLY REPORT FOR WEEK ENDED OctDber 19, 1969 

SYMBOL! H - 1  Dp 

AIRBORNE CONTAMINATION TESTS: Four above tolerance a i r  counts were recorded 
dur ing  the past week. 

10-13-1969 

Bui ld ing  257 - 7 d/m/M3 Ave. 
Group H-7 

This above tolerance air  count w a s  probably 
due t o  a leak i n  the drain valve on the  

americium treating tank. 

I 

10- 14 -1969 
3 Room 308 - 211 d/m/M Ave. 

This above tolerance a i r  count was due to a 
contaminated incident. 

\ 

104.4 -1969 

Room 213 - '20 d/m/M3 Ave. A leak occurred in  a process valve which is 

I located directly under the air sampling head. 

Decontaminatfon of the valve, tank, and floor 
probably caused the above tolerance air count. 

i 10-16-1969 

Room 5511 = 74 d/m/M 3 Ave, 
DP East 

1 nit3 above tolerance a i r  count was due t o  

work on U-235 contaminated traps which w a s  
carried out during changing of exhaust filters. 
me operator wa8 not aware that  the hood exhaus 
was off. 

SPECIAL A I R  TESTS: Six special a i r  rests were taken during t h e  

past week. L 
i 
! 
I 
1 



CONTAMINATED ACCIDENTS 

AND / OR INCIDENTS: 

A I R E X H A U S T S Y S T E M  i 

Bui ld ing  1 2  ( F i l t e r  House) 

10-20-69 - 10-24-69 

Room 313 Stack Exhaust 
10-20-69 - 10-24-69 

Room 413 (U-235) 

10-20-69 -, 10-24-69 

DP EAST STACKS: 

- c -  

i 

10-20-69 .. 10-24-69 
I 

Building 146 FILTER HOUSE (Day Run) 

Date 

10 .. 20- 69 
10-21-69 
10-22-69 
10-23-69 

10-24-69 
i 

None were reported.  

A l l  counts are expressed i n  d/rn/M 3 . 
STACK 1 STACK 2 STACK 3 STACK 4 

2 1 1 0 

MAIN STACK 2 I N C m R A T O R  STACK 

-4 28 

MAIN STACK EXHAUST 

2 

NORTHEAST 

0 

INTAKE 

71 231 
48,893 

23,656 
14,883 

13,417 

NORTHWEST SOUTHEAST SOUTIMEST 

0 0 .O 

EXHAUST 

67 
l a  . 
21 

30 
13 

A v e r a g e :  34,416 30 

WFR: l m  
xc: W i l l i a m  Maraman, CMB 11 

f i l e  

&-//- 
William F. Rornero ,  H-1 
Section Leader, DP Site 

i 

, 
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LOS ALAMOS SCIENTIFIC LABORATOR' 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87%44 
TELEPHONE: 

OFFJCE MEMORANDUM 

ReviewediLab' Cow 

On October 29, 1969, Z . Group CMB 11, received alpha 

contamination on both hands following a p l a s t i c  bag change i n  Room 605, DP West. 

The incident occurred when a beaker containing Pu-238 pickl ing solut ion broke 

inside a glove box allowing solut ion t o  leak i n t o  the  p l a s t i c  bag loca ted  under- 

neath t h e  drybox. 

tored. 

The bag was immediately replaced and the  f loo r  area w a s  moni- 
Several "hot spots" reading up t o  20-K c/m were detected and cleaned up. 

! 

M r .  hands were monitored and found contaminated t o  +20-K c/m on t h e  

The high count on t h e  r i g h t  hand was r igh t  hand and 600 c/m on the  l e f t  hand. 

reduced t o  600 c/m after repeated scrubbing with sodium hypochlorite solut ion.  

M r .  
Building due t o  a premexisting wound from a hangnail on the  middle f inge r  o f  

as counted with t h e  plutonium wound monitor at  the  Administration 

%he r i g h t  hand. No detectable a c t i v i t y  greater  than background was detected. 

\ 
I WFR: l m  

xc: Medical Records 
W i l l i a m  Maraman, CMB 11 
f i l e  

W i l l i a m  F. Romero, H - 1  
Section Leader, DP S i t e  

, 



HAND COUNTS: One above tolerakce hand count was recorded 
4 

Z Group CMB 11 The above tolerance hand count was due t o  

October 29, 1969 a contaminated incident on t h i s  date .  A 

600 c/m or? l e f t  and r i g h t  hand. separate  report  i s  a t tached .  

CONTAMINATED ACCIDENTS 

AND / OR JXCIDENTS 

One contaminated incident w a s  reported.  , A 

separa te  report  is enclosed. 

' A I R  EXHAUST SYSm: A l l  counts a r e  expressed i n  d/rn/14 3 . 
Buildjng 12 ( F i l t e r  House) 
10-27-69 - 10-3-69 

STACK 1 STACK 2 STACK 3 *  STACK 4 * 
- - 1 4  9 

ROOM 313 Stack Exhaust MAIN STACK INCINERATOR STACK 

10-27-69 - 10-31-69 6 43 

ROOM 413 (U-235) 
10-27-69 - 10-31-69 

MAIN STACK EXHAUST 

DP E A S T  STACKS NORTHEAST NORTHWEST SOUTHEAST SOUTHSGST 

10-27-69 - 10-31-69 0 0 0 0 

BUILDING 146 Fi l ter  House (Day Run)  

Date: 

10-27-69 

10-28-69 

INTAKE EXHAUST 

9,008 10 

14,580 53 

10 -29- 69 8,680 11 

io- 30- 69 3,484 ' 8  

. 10-31-69 6,983 11 

Average : 

- 
8,547 19 

* Pump burned out; has not been replaced. 

WFR: l m  
xc: William Maraman, CMB 11 

file 

I 

//;zg2%9 
W i l l i a m  F. Romero, H-1 
Section Leader, DP Site 



TO 

FROM .. 

SUBJECT : 

L - . 7 .  LOS ALAMOS SCIENTIFIC LABORATOR 
P. x .--,. n - - 

I 
'hdb Y ' I k J e a  +. y .. - - f i , ?  

E !  
f; . 

1' ; I  , 

U N I V E R S I T Y  OF CALIFORNIA 
,. 

* '  i 

LOS ALAMOS. N E W  MEXICO 87444. 
TELEPHONE: 

d -1 
\ l i  \ 

OFFICE MEMORANDUM \ 

: Dean D. Meyer, Group Leader, H-1 DATE: Novenber 4, 1359 

* AIRBORNE CONTAMINATION TESTS: 

10 -28- 1969 

3 Room 319 - 15 d/m/M Ave. 

Room 366- 40 d/m/M'Ave. 

Group CMF-4 

! 

16-28-1969 
3 Room 500 - 5 d/rn/M Ave. 

10-28- 1969 

Room 605 - 1 4  d/m/M3 Ave. 

NOSE COUNTS: 

,h:,ecial Atr Tests: 

I 

Four above tolerance a i r  counts were 

recorded during the  pas t  w e e k .  

S lu r r i e s  of natural  thorium f luo r ide  and 

ammonium f luor ide  were being heated i n  

sealed Teflon containers i n  a labora tory  

oven. One o f  these containers vented, re- 
su l t i ng  i n  the  r'elease of a i rborne contarn- 

i n a t i m .  To avoid recurrence, t h i s  oven 

has been plaeed i n  a fume hood. 
. 

This above tolerance a i r  count w a s  due t o  

a break i n  t h e  p l a s t i c  bag seam which 

occurred dnrj.ng the  t r a n s f e r  of mater ia l  

from Line # 3. 
wearing a fu l l - face  m s k .  

The operator involved was 

This abave tolerance a i r  count w a s  probably 

due t o  t h e  t r a n s f e r  of material from a 

Pu-238 contaminated drybox by txeans of  a 

p l a s t i c  bag. 

run during fu tu re  t ransfers .  

involved wore a f u l l  -face mask. 

A "special': a i r  tes t  will be 

Tine persons 

No above tolerance nose counts w e r e  recorde 

Fourteen special  a i r  tests were taken d.uring 

t h e  pas t  week. 



- 2 -  

BUILDING 146 F i l t e r  House (Day Run 1 
Date 

11-3- 69 

11-4-63 

11- 5- 63 

* 11-6-69 

11-7-69 

Average : 

EXHAUST 

4 

55 

6 
\ 

11 

W i l l i a m  F. Romero, H-1  
Section Leader, DP Si te  

WFR: l m  
Xc: W i l l i a m  Maraman, CMB 11 

Fi le  



I LOS ALAMOS SCIENTIFIC LABORATOR ,--  .- ..-,, .. , -7, , I . - . -  ., . _  4' 
f ... UNIVERSITY OF CALIFORNIA 

I \  - 1  . * .  ' $ 2 . 4  d LOS ALAMOS. NEW MEXICO 87544 2 ,  TELEPHONE: 

I 
OFFICE MEMORANDUM 

4 
1 -  

- -  TO : Dean D. Meyer, Group Leader, H-1 DATE: November 11, 1969 

' &!viewed/LaD Counsel 
FROM : William F. Rornero, H-1  

SUBJECT: WEEKLY REPORT FOR WEEK ENDED November 9, 1969 
\ 

. AIIBORNE CONTAMINATION TESTS: There were no routine a i r  t e s t s  exceeding 
I 

3 4.0 d/m/M recorded during the pas t  week. 

i" 

SPECIAL A I R  TESTS 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDFNTS 

AND / O R  INCIDENTS 

A I R  EXHAUST SYSTEN 

Building 12 ( F i l t e r  House) 

11-3-69 - 11-7-69 
ROOM 313 Stack Exhaust 

11-3-69 - 11-7-69 

Fifteen special  a i r  t e s t s  were taken during 

t h e  past  week. 

No above tolerance nose counts were recorded 

No above tolerance hand counts w e r e  recorde 

None were reported. 

A l l  counts are expressed i n  d/m/M,. 3 
I 

STACK 1 STACK 2 STACK 3 STACK 4 
6 3 0 0 

M A I N  STACK INCINERATOR STACK 
409 8 

ROOM 413 (U-235) M A I N  STACK EXHAUST 

11-3-69 - 11-7-69 0 

DP EAST STACKS NORTHEAST NORTHWEST SOlIlXEAST SOUTHWEST 

11-3-69 - 11-7-69 0 0 0 0 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE: November 18, 1969 

I 
-0 

FROM : 

SUB J ECT : 

SYMBOL : 

W i l l i a m  F. Romero, H - 1  

WEEKLY REPORT FOR WEEK ENDED NOVEMBER 3, 1969 
H-1 DP 

There .,were no rout ine a i r  tests exceeding 
4.0 d/m/M 3 recorded during t h e  past week. 

AIRBORNE CONTAMINATION TESTS'I- 

Ten spec ia l  a i r  tests were taken dur ing  
the  pas t  week. 

SPECIAL A I R  TESTS: 
. .  

-. 

No above tolerance nosec counts w e r e  recorr NOSE COUNTS: 

No above tolerance hand counts w e r e  recorr HAND COUNTS: 

CONTAMINATED ACCIDENTS 
None w e r e  reported.  

A l l  counts are expressed i n  d/m/M3. .  

AND / OR INCIDENTS 

Note: - A I R  EXHAUST SYSTEM 

BUILDING 12 ( F i l t e r  House) STACK 1 STACK 2 STACK 3 STACK 4 
5 4 1 1 11-10-69 - 11-14-69 

MAIN STACK INCINEZUTOR STACK 
139 12 

MAIN STACK EXHAUST 

ROOM 313 Stack Exhaust 
11-10-69 - 11-14-69 
Room 413 (U-235) 
11-10-69 - 11-14-69 1 

DP EAST STACKS NORTHEAST NORTHWEST SOUTEIEAST SOUTHWEST 
~ 

11-10-69 - 11-14-69 0 0 0 O (  

BUILDING 146 Filter House (Day Run) 

Date 
1~10-69 
l l - l l - b g  
11-12-69 

INTAKE: EXHAUST 

6513 12 
*F42 go 
1511 a 
9157 16 
6412 10 

513 5 13 

- 

- 
11-13-69 
11-14 -69 

Average : 



BUIDING U 6  FILTER HGUSE (DAY RUN) 

DATE INTAKE EXHAUST 

’ 11-17-69 5327 14 
11-18-69 

* 11-19-69 

88,440 

32,792 

6 

34 

11-20-69 12,615 26 

11-21-69 12,118 13 

Average 30,238 19 

Run 

U-21-69 - 11-23-69 2 
(“‘ 

\ 

William F. Romero, E-1 
Section Leader, DP Site 
I 

L 

IC08 William Mar-, CMB u. 
file 

I 
I 

1 
L 

‘ E  . .- O f  F861AL USE ONLY 



(- 

AIRBCBINE CONTAMINATION !LEST$$ One above tolerance air count waa recorc 

during the past week. 

November 18. 1969 

Roam 606, 6 d/& -0. 

I 

The above tolerance air count was due to 

a hole in a drybox glove. 

Thirteen special air tests  were %&en. 

No above tolerance nose counts were reco. 

SPECIAL AIR TESTSC 

NOSE COUNlSs 

HAND COUNTS$ No above tolerance hand counts were reca 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS None were reported. 

AIR EXHAUST SYSTEM 
3 

a1 counts are ex~reesed in d/mh 

B U I D I N G  12 (Filter House) Staak 1 Stack 2 Stack 3 Stack & 

11-17-69 - 11-21-69 4 4 3 0 

ROOM 313 STACK EXHAUST 

11-17-69 11-21-69 MAIN STACK INCINWBTCR STACK 

102 9 

MN STACK EXHAUST 

1 

DP EAST STACKS 

u-17-69 - 11-21-69 NaRTHsAsT NORTHWEST SOUTHEAST SOUTHWE: 

0 d 0 0 ,  
\’ 



I .  - 2 -  

HAND COUNTS: No above tolerance hand countt3 were recorded. 

CONTAMINATED ACCIDENTS 

AND / OR INCIDENTS None were reported. 
- 

A I R  EXHAUST SYSTEM: 
BUILDING 12 (F i l te r  HOU8e) 
11-24-69 - 11-26-69 

STACK 1 STACK 2 STACK 3 STACK 4 
3 2 1 1 

MAIN STACK INCINERA'IDR STACK 

63 199 
ROOM 313 Stack Exhaust 
11-24-69 - 11-26-69 

MAIN STACK EXHAUST 

, NORTHEAST NORTHWEST SOUTREAST SOUTEWE 

0 0 0 0 

DP EAST STACKS: 
4 . 11-24-69 - 11-26-69 . 

BUILDING 146 FILTER HOUSE (DAY RUN) 
Date 

11-24-69 

I N T A K E  EXHAUST 
t 

2 11567 163 

16b08 23 

b" 

11-25-69 

11-26-69 : 3651 795 - - 
10542 327 Average 

Weekend R u n  

11-26-69 - 12-1-69 

Note: 
Three Exhaust f i l tem were changed i n  Bldg .  146 on 11-24-69 and 11-26-69. 
- 

7/- 
I 

i lliarn Fa Romero, H-1 
Geetian Leades, Dp S i t e  

WFR: l m  
Xc: William Maraman, CMB 11 

f i l e  



, 
LOS ALAMOS SCIENTIFIC LABORATOR' 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87844 

q'-; - .-$ 
r C  I! 2 y3$ TELEPHONE: 

I I OFFICE MEMORANDUM 
TO : Denn D. Meyer, Group Leader, H-1 DATE: Decetnber 2, 1749 

FROM : Williatl: I?. Romero, H - 1  

SUBJECT: WEEKLY  PORT FY)R WEEK ENDED NOVEMBER 3, 1969 
SYMBOL : H - I  DP 

AIRBORNE CONTAMINATION TESTS: 

November 25 - 1969 

ROOM 412 - 1312 d/./M3 ave. 
tX4 8 Group 

i 
i 

I 
! 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

November 25, 1969 

One above 
ed  during 

tolerance a i r  count was recore 

t h e  pas t  week. 

This above tolerance air count w a s  due  
t o  an inadvertent increase i n  blower 

speed i n  a convection oven which is used 

i n  production of uranlum t r iox ide .  Repa 

work t o  t h e  oven required the exhaust 
system t o  be disconnected. 
been turned on and off several tlmes t o  
check t h e  progress of t h e  r epa i r  work w l l  

no adverse results. Huwever, on t h e  day 

i n  which the  contaminatfon occurred, t h e  

increase i n  blower speed w a s  s u f f l c i e n t  
t o  blow a small amount of UO dust i n t o  
the  room. 

Eight spec ia l  a i r  tests w e r e  taken. 

One above tolerance no6e count was record 

The b h w e r  hc 

3 

The above tolerance n06e count was receiv 
duyitag relgag~ w e m  etn a eaauee+ien avgn i 
Room 412, DP West. 

d/m/M was recorded i n  t h e  room on t h i s  

date. Mr. was not wearing a 

r e sp i r a to r  a t  the time, which reeul ted  i 
the high nose count. Contaminant wae U- 

An a i r  count of 1312 

I 3 

2 
2 -523 



f 

ROOM 313 Stack Exhaust 

12-1-67 - 12-5-67 

ROOM 413 
12-1-69 - 12-5-69 
17p EAST STACKS: 

WIN STACK INCINERATOR STACK 

55 
I 

34 

MAIN STACK EXHAUST 
1 

NORTHEAST NORTHWEST SOUTHEAST .SOuTHt 
.. 

12-1-69 - 12-5-69 0 0 0 0 

BUILDING 146 FILTER HOUSE Run) 
Date - INTAKE EXHAUST 

12- 1- 69 19,639 133 

12-2-69 72,547 171 

12-3-69 76,479 4 51 
12- 4 - 6 9 ,71 564 14 

12- 5-69 15,695 33 

Average 51,185 160 

WEEKEND m 
12-5-69 - 12-8-69 

HA: l m  
x c :  William Msraman, C M B - l l  
' file' 

. -  

. 
. .  . .  



LOS ALAMOS SClENTlFlC LABORATOR 
UNIVERSITY OF CALIFORNIA 

LO9 ALAMOS. NEW MEXICO 8 7 S 4 4  

f' I ~ t , "  

P 

TELEPHONE: 
2 ' f i  

I 

, OFFICE MEMORANQUM 
TO : Dean D. Meyer, Group Leader, H - 1  DATE: December 9 ,  1969 

Two above tolerance a i r  counts were 

, recorded-during t h e  past  week. 
. AIRBORNE CONTAMINATION TESTS: 

December 5, 1969 

Room 406 - 27 d/m/M3 Ave. A fau l ty  absolute f i l t e r  was detected 
during routine monitoring on In t roducto  
U n i t  on PU-238 drybox l i n e .  
counts around immediate ar'ea ranged fro, 
40,000 c/m t o  60,000 c/m. 
replaced and area was cleaned up. 

Surface 

F i l t e r  w a s  

December 5 ,  1969 

Room 605 - 12 d/m/M3 Ave. N o  explanation could be found f o r  t h i s  

above tolerance a i r  count. 

Twenty two special  a i r  tests were taken 

during the past  week. 

No above tolerance nose counts were 
r ecor 8e d . 

SPECIAL AIR TESTS2 

NOSE COUNTS: 

I 

HAND COUNTS: No above tolerance hand counts w e r e  
.recoraed. 

CONTAMINATED ACCIDENTS 

None were reported, AND / OR ?NCIDEXV!PS 

A I R  EXHAUST SYSW A l l  counts are expressed i n  d/m/M3 
I 

1 
I 

, '  
I 

1: 

4- USE ENLY 



- 2 -  

nUI1;DING 12 (Fj Iter Hovsc) STACK 1. STACK 2 STACK 3 STAC!: 

12-8-,/;3 - 12-15-69 12 12 3 0 

ROOM 31.3 - Stack Exhaust M A I N  STACK INCINERATOR STACK 
12-8-69 - 12-12-69 21 47 

ROOM 1113 

12-8-6r) - 12-12- 69 

/ DP EAST STACKS 

MAIN STACK EXHAUST 

NORTHEAST NORTHWEST SOUTHEAST SOUTHWEST 

12-8-69 - 12-12-69. 0 0 0 0 

BUILDING 146 (Fi l ter  House) Day R u n  

Date : INTAKE EXHAUST 

12- 8- 69 6,711 68 

12-9-69 24,637 41  

12-10-69 3,660 50 

12-11-69 9,077 13 

12-12-69 7,912 1 4  5 

- 
Average 10,- 399 63 

WFR: l m  
' I xc: W i l l i a m  Maraman, CMB 11 

file 

3 ave. 

d- A L Z a v  
William F. Romero, H- 
Section Leader, DP S i t e  
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. .- .- 
LOS ALAMOS SCIENTIFIC LABORATOR' 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87944 

TELEPHONE: 

OFFICE MEMORANDUM 

* AIRBORNE CONTAMINATION TESTS : Three above to l e rance  a i r  counts  were re- 

corded durihp; t h e  p a s t  week. 

December 8, 1969 

Room 605 - 1 3  Ave. 
. 

This above to l e rance  air count w a s  p robably  

due t o  a f a u l t y  gasket i n  t h e  i n t r o d u c t o r y  

drybox a i r l o c k  which has r e s u l t e d  i n  contam- 

i n a t i o n  of t h e  a i r l o c k .  The a i r l o c k  has been 

s e a l e d  o f f  u n t i l  t h e  problem is c o r r e c t e d .  
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FOREWORD 

SUGGESTIONS ON HOW TO READ THIS REPORT 

This report addresses a mixed audience of laypeople and scientifically oriented people. Within each of 
these two groups are those people with a limited interest in this report and those with a more comprehen- 
sive interest. An attempt has been made to make this report accessible to all without compromising its 
scientific integrity. Following are directions advising each specific audience on how best to use this 
document. 

1. 

2. 

LA YPERSON WITH LIMITED INTEREST. Read Part I, the Environmental Monitoring Sum- 
mary, which describes the Laboratory’s environmental monitoring operations and summarizes en- 
vironmental data for 198 1 .  Emphasis is placed on significance of findings and results are explained 
in common language. Technical terms are avoided. A glossary, list of acronyms and abbreviations, 
and list of units are in the front of the-report to assist you. 

LA YPERSON WITH COMPREHENSIVE INTEREST. Follow directions for the “Layperson 
With Limited Interest” given above. Also, summaries of each section of the report are in boldface 
type and precede the more technically oriented text. Read summaries of those sections that interest 
you. Further detail can be gleaned by reading the text that follows each summary. Appendix A 
(Standards for Environmental Contaminants) and Appendix F (Descriptions of Technical Areas 
and Their Associated Programs) may also be helpful to you. 

SCIENTIST WITH LIMITED INTEREST. Read Part I, the Environmental Monitoring Sum- 
mary, to determine which specific parts of the Laboratory’s environmental monitoring program are 
of interest to you. You can then read summaries and technical details of these parts in the body of 
the report. Also, detailed data tables are in Appendix E. 

SCIENTIST WITH COMPREHENSIVE INTEREST. Read Part I, the Environmental Monitor- 
ing Summary, which describes the Laboratory’s environmental monitoring operations and sum- 
marizes environmental data for 1981. Also, read the summaries (in boldface) that head each major 
subdivision of this report. Further detail can be gleaned from the text and appendixes. 

For further information about this report, contact the L O ~  Alamos National Laboratory’s Environmen- . . 
tal Surveillance Group (Group H-8): 

Los Alamos National Laboratory 
P. 0. Box 1663 
Los Alamos, New Mexico 87545 
Attn: Environmental Surveillance Group, Mail Stop K490 
Commercial Telephone: (505) 667-5021 
Federal Telephone System: 843-5021 

V 
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GLOSSARY 

alpha particle 

beta particle 
5. 

r: 

0 

Concentration Guide (CG) 

controlled area 

Curie (Ci) 

depleted uranium 

gallery 

gamma radiation 

gross alpha 

gross beta 

A charged particle (identical to the helium nucleus) 
c composed of two protons and two neutrons that is 

emitted during decay of certain radioactive atoms. 
Alpha particles are stopped by several centimeters of 
air or a sheet of paper. 

A charged particle (identical to the electron) that is 
emitted during decay of certain radioactive atoms. 
Most beta particles are stopped by 0.6 cm of aluminum 
or less. 

The concentration of radioactivity in air or water that is 
determined to result in whole body or organ doses 
equal to the Department of Energy's Radiation Protec- 
tion Standards for external and internal exposures, if 
the air is continuously inhaled or the water is the sole 
source of liquid nourishment throughout the year. 

Any Laboratory area to which access is controlled to 
protect individuals from exposure to radiation and 
radioactive materials. 

A special unit or radioactivity. One curie equals 3.70 X 
10'' nuclear transformations per second. 

Uranium consisting primarily of 238U and having less 
than 0.72 wt% 235U. Depleted uranium generally con- 
tains less than 0.2 wt% 235U. Except in rare cases oc- 
curring in nature, depleted uranium is manmade. 

An underground collection basin for spring discharges. 

Short-wavelength electromagnetic radiation of nuclear 
origin that has no mass or charge. Because of its short 
wavelength, gamma radiation can cause ionization. 
Other electromagnetic radiation (microwaves, visible 
light, radio waves, etc.j have longer wavelengths (lower 
energy) and cannot cause ionization. 

The total amount of measured alpha activity without 
identification of specific radionuclides. 

The total amount Jf measured beta activity without 
identification of specific radionuclides. 

xvii 



ground water 

Maximum Contaminat Level (MCL) 

perched water 

person-rem I 

rem 

roentgen 

Radiation Protection Standard (RPS) 

thermoluminescent dosimeter (TLD) 

i 

total uranium 

tuff 

uncontrolled area 

A subsurface body of water in the zone of saturation. 

Maximum permissible level of a contaminant in water 
specified by the Environmental Protection Agency that 
is delivered to the free flowing outlet of the ultimate 
user of a public water system (see Appendix A and 
Table A-111). 

A groulid water body above an impermeable layer that 
is separated from an underlying main body of ground 
water by an unsaturated zone. 

The sum of radiation exposures received by a popula- 
tion. For example, two persons each with a 0.5 rem ex- 
posure have received 1 person-rem. Also, 500 people 
each with an exposure of 0.002 rem have received 1 
person-rem. 

The unit of radiation dose equivalent that takes into ac- 
count different kinds of ionizing radiation and permits 
them to be expressed on a common basis. 

A unit of radiation exposure that expresses exposure in 
terms of the amount of ionization produced by x-rays 
in a volume of air. One roentgen (R) is 2.58 x 
coulombs per kilogram of air. 

Standards for external and internal exposure to 
radioactivity as defined in Department of Energy Order 
5480.1, Chapter XI (see Appendix A and Table A-I1 in 
this report). 

A material (the Laboratory uses lithium fluoride) that, 
after being exposed to radiation, luminesces upon being 
heated. The amount of light the material emits is 
proportional to the amount of radiation (dose) to which 
it was exposed. 

The amount of uranium in a sample, assuming the 
uranium has the isotopic content of uranium in nature 
(99.27 wt% z3eU, 0.72 wt% z35U, 0.0057 wt% 234U). 

Rock of compacted volcanic ash and dust. 

An area beyond the boundaries of a controlled area 
(see definition of “controlled area” in this Glossary). 
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ENVIRONMENTAL SURVEILLANCE AT LOS ALAMOS DURING 1981 

Environmental Surveillance Group 

ABSTRACT 

This report documents the environmental surveillance program conducted by the Los 
Alamos National Laboratory during 198 1. Routine monitoring for radiation and 
radioactive or chemical substances is conducted on the Laboratory site and in the sur- 
rounding region to determine compliance with appropriate standards and permit early 
identification of possible undesirable trends. Results and interpretation of data for 198 1 
are included on penetrating radiation; on the chemical and radiochemical quality of am- 
bient air, surface and ground water, municipal water supply, soil and sediments, and 
food; and on the quantities of airborne emissions and liquid emuents. Comparisons with 
appropriate standards and regulations or with background levels from natural or other 
non-Laboratory sources provide a basis for concluding that environmental effects at- 
tributable to Laboratory operations are insignificant and are not considered hazardous 
to the population of the area. Results of several special studies describe some unique en- 
vironmental conditions in the Laboratory environs. 

I. ENVIRONMENTAL MONITORING SUMMARY 

Los Alamos National Laboratory policy emphasizes 
protection of the general public and environment from 
any harm that could arise from Laboratory activities and 
mitigation of environmental impacts to the greatest 
degree practicable. In keeping with this policy and 
Department of Energy (DOE) requirements to assess 
and document possible influences of operations on the 
environment, this report provides data and interpretation 
of environmental conditions in the vicinity of the 
Laboratory during 198 1. 

A. Monitoring Operations 

Routine monitoring for radiation, radioactive 
materials, and chemical substances. is conducted on the 

Laboratory -site and in the surrounding region to docu- 
ment compliance with appropriate standards, identify 
possible undesirable trends, provide information for the 
public, and contribute to general environmental 
knowledge. This monitoring in the environment is a 
backup to data on specific effluent releases, such as those 
from radioactive waste treatment plants and various 
stacks at nuclear research facilities. 

Monitoring and sampling locations for various types 
of measurements are organized into three main groups. 
Regional stations are located within the five counties sur- 
rounding Los Alamos County (see Fig. 1) at distances up 
to 80 km (50 mi) from the Laboratory. They provide a 
basis for determining natural conditions beyond the 
range for potential influence of Laboratory operations. 
Perimeter stations are located primarily within about 4 
km (2.5 mi) of the Laboratory boundary and emphasize 
locations in the adjacent residential and community 
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areas. They document conditions in areas regularly oc- 
cupied by the general public and likely to be influenced 
by Laboratory operations. Onsite stations are within the 
Laboratory boundary and most are in areas accessible 
only to employees during nominal working hours. Their 
data are useful for continuity of interpretation and for 
documentation of conditions in parts of the Laboratory 
site where the public has limited access (for example, 
commuters on cross-site roads or near some boundaries). 
The number of stations in each group is shown in Table 
I. 

The types of routine monitoring conducted at these 
stations include measurements of radiation and collec- 
tion of samples of air particulates, water, soils, and 
foodstuffs for subsequent analysis. External penetrating 
radiation (the x and gamma ray and charged particle 
contributions from natural, cosmic, and terrestrial 
sources, plus any Laboratory contributions) was 
measured at 6 1 locations by thermoluminescent 

of Los Alamos. 

dosimeters (TLDs). Airborne radioactivity samples were 
accumulated during monthly intervals by continuously 
operating samplers at 25 locations. Surface and ground 
water samples were collected periodically at 120 loca- 
tions: 76 of which are indicated in Table I, 24 for the 
Department of Energy’s water supply wells and distribu- 
tion system, and 20 related to the Hot Dry Rock 
Geothermal Project at Fenton Hill. 
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TABLE I 

NUMBER OF SAMPLING LOCATIONS 

Number of Sampling Stations 
Type of in Group 

Monitoring Regional Perimeter Onsite 

External Radiation 4 12 45 
Air 3 11  11 

Soils and sediments 15 23 42 
Foodstuffs 7 5 9 

Surface and ground watera 6 36 34 

* ---______ 
aAn additional 24 stations for the water supply and 20 special stations related to the Fenton Hill Geother- 
mal Program were also sampled. 

Samples of foodstuffs, principally vegetables, fruit, 
and fish, were collected at 21 locations. Soil and sedi- 
ment samples were collected periodically from 80 loca- 
tions. Additional samples were collected at various times 
and locations to gain information about particular 
events, such as for major runoff events in intermittent 
streams, nonroutine releases, or special studies. During 
1981, more than 13 100 analyses for chemical and 
radiochemical constituents were performed on these en- 
vironmental samples. Resulting data were used for com- 
parison with standards and natural background, dose 
calculations, and other interpretations. 

B. Summary of 1981 Results 

The large number of samples and wide range of pur- 
poses for which they are collected makes a brief sum- 
mary difficult without leading to possible misinterpreta- 
tion. Consequently, this summary presents an overview 
of monitoring results with selected highlights, emphasiz- 
ing comparisons with standards or other bases for in- 
dicating significance. Full details of the results, their con- 
texts, and interpretive methodology are explained in the 
body of the report and appendixes. 

-1. Radiation Doses 

Individual whole body radiation doses to the public at- 
tributable to Laboratory operations are compared to ap- 
plicable Radiation Protection Standards id Table 11. 
Radiation doses for various mechanisms of exposure are 
expressed as a percentage of the 500 mrem/yr Radiation 
Protection Standard. This Radiation Protection Stan- 
dard is only for doses from exposures above natural 
background and medical exposures. Doses presented 
here are those calculated to be possible doses to in- 
dividuals under realistic conditions of exposure and do 
not include some of the maximum hypothetical ex- 
posures discussed in the body of this report that have 
minimal likelihood of occurring. 

Another perspective is gained by comparing these es- 
timated doses with the estimated whole body dose at- 
tributable to natural background radiation. The highest 
estimated dose due to Laboratory operations is about 
4 %  of the dose attributable to naturally occurring 
radioactivity in Los Alamos in 1981. 

The estimated maximum regional doses shown in 
Table I1 for direct external radiation and airborne 
radioactivity are both based on exposure to theoretically 
Calculated concentrations of emissions from the Los 
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TABLE I1 

COMPARISON OF INDIVIDUAL WHOLE BODY RADIATION 
DOSES WITH RADIATION PROTECTION STANDARDS 

’ 

96 Radiation Protection Standard’ Calculated Doses Attributable to 
Laboratory Operations From: Regional Perimeter Onsite 

Direct external radiation (0.001 <o.oo 1 0.1 
Airborne radioactivity 0.002 0.96 0.00 1 
Food pathways (0.001 0.004 0.8 

__---____ 
T h e  Radiation Protection Standard for whole body radiation dose is 500 mrem/yr for a member of the 
public. 

Alamos Meson Physics Facility (a linear particle ac- 
celerator) and Omega West research nuclear reactor. 
The maximum estimated regional dose based on a food 
pathway assumes consumption of liver from a steer that 
grazed in Los Alamos Canyon and drank water contain- 
ing some radioactivity on suspended sediments during a 
long spring runoff. 

Estimated perimeter doses from direct external radia- 
tion and airborne radioactivity occur at a commercial es- 
tablishment near the boundary north of the Los Alamos 
Meson Physics Facility and are attributable to its opera- 
tion. The perimeter food pathway is based on consump- 
tion of honey from a hive located near the Laboratory 
boundary. 

The onsite external radiation dose is that estimated for 
a commuter regularly travelling past a Laboratory 
facility on one of the Department of Energy’s roads nor- 
mally open to public travel. The onsite airborne pathway 
was calculated for a half-day visit to the Laboratory’s 
science museum. The onsite food pathway could occur 
from consumption of venison from a deer frequenting a 
canyon where treated liquid effluents are discharged. 

2. Significance. of Radiation Doses 

To provide a perspective for comparing the 
significance of radiation exposures, estimates of the add- 
ed risk of cancer were calculated. Increases in risk es- 
timated for average individual exposures to ionizing 

radiation from 198 1 Laboratory operations are pre- 
sented in Table 111, along with estimated incremental 
risks from natural and diagnostic medical radiation. 

The maximum potential Laboratory contribution to 
the cancer risk is extremely small when compared to 
overall cancer risks. Further perspective is gained by 
noting the overall United States lifetime risks of con- 
tracting some form of cancer from all causes is 1 chance 
in 4. The lifetime risk of cancer mortality is 1 chance in 
5 .  The Los Alamos and White ,Rock incremental doses 
attributable to 198 1 Laboratory operations are 
equivalent to the additional exposure a person would get 
flying in an aircraft for 3.0 and 1.8 hours, respectively. 

The factors for risk estimation are, those given by tlie 
International Commission on Radiological Protection 
based on observed radiation damage at high doses and 
linearly extrapolated to effects at low doses and dose 
rates (that is, the injury is assumed to be directly propor- 
tional to dose). The International Commission on 
Radiological Protection warns that these radiation risk 
estimates should be used only with great caution because 
the factors may overestimate actual risk. The National 
Council on Radiation Protection and Measurements has 
also taken the official position that linear extrapolation 
methods “have such a high probability of overestimating 
the actual risk as to be of only marginal value, if any, for 
purposes of realistic risk-benefit evaluation.” Thus, one 
must keep in mind that the radiation risks are likely to be 
less than stated in Table 111. 



TABLE I11 

ADDED INDIVIDUAL LIFETIME CANCER MORTALITY RISKS 
ATTRIBUTABLE TO 1981 RADIATION EXPOSURE 

Added .Risk (Chance) 
to an Individual Dose (mrem) 

Exposure Source of Cancer Mortality Used in Risk Estimate 

Average Exposure from Laboratory Operations 
Los Alamos Townsite 1 in 15 000 000 0.67 
White Rock Area 1 in 26 000 000 0.38 

Natural Radiation 
Cosmic, Terrestrial, and Self Irradiation 

'116a 
loga 

Los Alamos Townsite 1 in 86 000 
White Rock Area 1 in 93 000 

Medical X-rays (Diagnostic Procedures) 
Average Whole Body Exposure 1 in 97 000 103 

-------- - 
aBased on measured dose rates for cosmic and terrestrial components with reductions made for structural 
and self-shielding. 

3. Penetrating Radiation 

Levels of penetrating radiation (including x and 
gamma rays %and charged particle contributions from 
cosmic, terrestrial, and manmade sources) in the Los 
Alamos area are monitored with thermoluminescent 
dosimeters (TLDs) at 6 1 locations divided into regional, 
perimeter, and onsite groups. No measurements at 
regional or perimeter locations for any calendar quarter 
showed any statistically distinguishable increase in radia- 
tion levels that could be attributed to Laboratory opera- 
tions (see Table IV). Apparent differences between the 
regional and perimeter groups are attributable to dif- 
ferences in the natural radioactivity content of geologic 
formations. Quarterly measurements at 2 1 onsite sta- 
tions were expectably above background levels, 
reflecting ongoing research activities at the Laboratory. 
Another 24 onsite thermoluminescent dosimeter stations 
are specially located to monitor radioactivity from the 
Los Alamos Meson Physics Facility. 

TABLE IV 

EXTERNAL PENETRATING RADIATION 
DURING 1981 

Dose (mrern) 

Group Minimum Maximum Average 

Regional i i  96 83 
Perimeter 85 113 100 
Onsite 85 278 127 

4. Radioactivity in Air and Water 

Measurements of radioactivity in air and water are 
compared to standards, known as Concentration Guides, 
that are set by the Department of Energy (see Appendix 
A). The Concentration Guides are concentrations of 
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radioactivity in air breathed continuously or water con- 
stituting all that is ingested during a year that are deter- 
mined to result in whole body or organ doses equal to the 
Radiation Protection Standards [standards for external 
or internal exposure to radioactivity (see Appendix A)]. 
The 1981 results for the principal isotopes (including 
amounts present from worldwide fallout) potentially in- 
fluenced by Laboratory operations are shown in Table V 
as ranges of percentages of the Concentration Guides. 
The values shown represent a statistical range (from two 
standard deviations below to two standard deviations 
above the mean) that encompasses 90 to 95% of the in- 
dividual results. All comparisons in Table V are with 
Concentration Guides applicable to individuals in the 
general public, even though the public has only restricted 
access to many onsite locations. 

a. Radioactivity in Air. During 198 1, atmospheric 
concentrations of gross alpha, gross beta, americium, 
plutonium, and uranium were measured at regional, 
perimeter, and onsite sampling locations. For all 
analyses except tritium, the regional annual means were 
lower than the perimeter and onsite group annual means. 
This indicates Laboratory contributions to concentra- 
tions of these radioactive species, except tritium, were 

greater than regional background levels. Data in Table V 
show that tritium, plutonium (239Pu), and uranium at- 
mospheric concentrations were small percentages of their 
respective Concentration Guides. Results from only 1 of 
100 plutonium (238Pu) samples and 3 of 44 americium 
("IAm) samples were above analytical detection limits 
and so were not included in Table V. 

Atmospheric gross alpha and beta analyses serve as 
indicators of overall radioactivity levels. The highest 
gross alpha and beta concentrations were 33% and 
0.2%, respectively, of the most relevant Concentration 
Guides. Gross beta annual means were about seven to 
nine times higher than last year. This increased activity 
was measured at all air sampling locations, so is at- 
tributable to increased worldwide radioactive fallout. 

b. Radioactivity in Water. Surface and ground 
waters are monitored to provide routine surveillance of 
potential dispersion of radionuclides from Laboratory 
operations. Results of analyses are compared to the Con- 
centration Guides (see Table V) as an indication of the 
low concentrations of radionuclides in the environment. 
Other radionuclides measured but not listed in this table 
are 238Pu (most analyses were at or below analytical 
detection limits), gross alpha and beta (used only as 

TABLE V 

ANNUAL RADIONUCLIDE CONCENTRATIONS IN AIR AND WATER 
AS PERCENTAGES OF CONCENTRATION GUIDES 

I 

% Concentration Guidea 

Air 
Tritium (3H) 
Plutonium ( 2 3 9 ~ ~ )  
Uranium (U) 

Water 
Tritium (3H) 
Plutonium ( 2 3 9 ~ ~ )  
Cesium ('37Cs) 

Regional Perimeter Onsite 

0.005 - 0.01 0.002 0.005 0.003 - 0,006 
0.004 - 0.02 0.02 - 0.03 0.006 - 0.02 

0.0001 - 0.0003 0.0003 - 0.0004 0.0002 - 0.0004 

0.0 - 0.06 0.0 - 0.14 0.0 - 0.09 
0.0 - 0.0002 0.0 - 0.0002 0.0 - 0.004 
0.0 - 0.2 0.0 - 0.3 0.0 - 0.4 

- --______ 
aValues in table are (x - 2s) to (x + 2s) as percent of Concentration.Guide. 
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gross indicators of radioactivity), and uranium (concen- 
trations low and generally indistinguishable from levels 
naturally in the environment). Waters in onsite liquid ef- 
fluent release areas contain measurably higher concen- 
trations of radioactivity, but at levels that are still small 
fractions of the Concentration Guides. These onsite 
waters are not a source of industrial, agricultural, or 
municipal water supplies. 

Results of the 1981 radiochemical quality analyses of 
water from regional, perimeter, water supply, and onsite 
noneffluent release areas indicate no significant effect 
from emuent releases from the Laboratory. 

The water supply met all applicable US Environmen- 
tal Protection Agency and New Mexico Environmental 
Improvement Division chemical quality and radioac- 
tivity standards. The integrity of geological formations 
protecting the deep ground water aquifer was confirmed 
by lack of any measurements indicative of nonnatural 
radioactivity or chemical contamination in municipal 
water supply sources. 

5.  Radioactivity in Other Media 

Measurements of radioactivity in samples of soils, 
sediments, and a variety of foodstuffs are made to 
provide information on less direct natural mechanisms 
that could result in exposures to people. Estimated doses 
potentially resulting from these mechanisms, or 
pathways, such'as wind resuspension of dust and incor- 
poration into food chains, are summarized in Section 
I.B. 1 and compared to Radiation Protection Standards 
as an interpretation of their significance. 

Measurements of radioactivity in soils and sediments 
are also useful for monitoring and understanding 
hydrologic transport of some radioactivity that occurs in 
intermittent stream channels in and adjacent to radioac- 
tive waste disposal operations. Pueblo, Los Alamos, and 
Mortandad Canyons all have concentrations of radioac- 
tivity on sediments at levels higher than those at- 
tributable to worldwide fallout. Some radioactivity on 
sediments in Pueblo Canyon (from pre-1964 emuent dis- 
posal) and upper Los Alamos Canyon (from 1952 to 
current treated effluent disposal) has been transported 
during runoff events to the Rio Grande. Theoretical es- 
timates, confirmed by measurements, show the in- 
cremental effect on Rio Grande secdiments is small in 
comparison with levels of activity on soils and sediments 
attributable to worldwide fallout and to variability in 

such measurements. No radioactivity on sediments or in 
water has been transported past the Laboratory boun- 
dary in Mortandad Canyon. 

Measurements of above-background but low-level 
radioactivity on soils from a few locations indicate 
probable deposition of some airborne emissions from 
Laboratory facilities. Most such locations are near 
facilities known to have had higher emission rates in the 
past, especially prior to 1974. 

Fruit, vegetable, fish, and honey samples analyzed in 
198 1 show no increments of radioactivity distinguishable 
from that attributable to natural sources or worldwide 
fallout at any offsite location. Produce collected from a 
garden on the Laboratory's perimeter showed slightly 
elevated tritium concentrations. The dose associated with 
this tritium is 0.004% of the Radiation Protection Stan- 
dard for the public. At onsite locations near facilities 
emitting tritium, some elevated levels of tritiated water 
were found in fruit and in honey from an experimental 
hive. 

6. Other Monitoring Results 

Airborne radioactive emissions were monitored as 
released from 86 points at the Laboratory and were 
typical of releases during the past several years. The 
greatest increase in radioactivity released during 198 1 
was from 145 600 Ci  (1980) to 352 340 Ci (1981) in 
emissions of short-lived (20 min half-life or lower) activa- 
tion products (llC, I3N, "0) at the Los A!amos Meson 
Physics Facility. Laboratory-wide releases of plutonium, 
americium, mixed fission products, iodine, and tritium 
were all lower than last year. Released quantities of 
phosphorus, uranium, argon, and beryllium were all 
higher. Liquid emuents from two radioactive waste treat- 
ment plants and one' sanitary sewage lagoon contained 
some radioactivity, all at  levels well within Concentration 
Guides. 

Nonradioactive airborne emissions from the beryllium 
fabrication shop,, gasoline storage and combustion, 
power plant, gases and volatile chemicals, waste ex- 
plosive burning, and dynamic testing did not result in 
any measurable or theoretically calculable degradation 
of air quality. A single National Pollutant Discharge 
Elimination System (NPDES) permit covers 100 in- 
dustrial discharge points and 10 sanitary sewage treat- 
ment facilities. This year 9 of the 10 sanitary sewage 
treatment facilities exceeded one or more of the NPDES 
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limits (excluding flow rate limitations) in one or more 
months. Fewer than 7% of all samples from the 100 in- 
dustrial outfalls exceeded NPDES limits. 

Some special environmental research programs were 
conducted this year to giin a better unders:anding of the 

ecosystems at Los Alamos. Among these projects were 
the study of water quality, elk migration, transuranic 
waste management methods, hydrologic transport of 
sediments, and use of honeybees as biological monitors. 

I 
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11. BACKGROUND O N  LOS ALAMOS 

A. Description of the Area 

1. Geographic Setting 

The Los Alamos National Laboratory and associated 
residential areas of Los Alamos and White Rock are 
located in Los Alamos County in northcentral New 
Mexico, approximately 100 km (60 mi) NNE of Albu- 
querque and 40  km (25 mi) NW of Santp Fe (Fig. 1). 
The 11 1 km2 (27 500 acres) Laboratory h e  and adja- 
cent communities are situated on Pajarit{ Plateau. The 
Plateau consists of a series of finger-like desas  separated 
by deep east-west oriented canyons cuto by intermittent 
streams. The mesa tops range in elevation from approx- 
imately 2400 m (7800 ft) at the flank of the Jemez 
Mountains to about 1800 m (6200 ft) on their eastern 
margin terminating above the Rio Grande valley. 

All Los Alamos County and vicinity locations referen- 
ced in this report are identified by the Laboratory carte- 
sian coordinate system, which is based on English units 
of measurement. This system is standard throughout the 
Laboratory, but is independent of the US Geological 
Survey and New Mexico State Survey coordinate 
systems. The major coordinate markers shown on the 
maps are at  3.048 km (10 000 ft) intervals, but for the 
purpose of this report are identified to the nearest 0.30 
km (1000 ft). The area within the Laboratory boundary 
is controlled by the Department of Energy, which has the 
option to completely restrict access. This control can be 
instituted when necessary. 

2. Land Use 

Most Laboratory and. community developments are 
confined to mesa tops (see Fig. 2 and inside front cover). 
The surrounding land is largeiy undeveloped with large 
tracts of land north, west, and south of the Laboratory 
site held by the Santa Fe  National Forest, Bureau of 
Land Management, Bandelier National Monument, 
General Services Administration, and Los Alamos 
County (see land ownership map inside back cover). The 
San Ildefonso Pueblo borders the Laboratory to the east. 

Laboratory land is used for building sites, test areas, 
waste disposal locations, roads, and utility rights-of-way. 
However, these account for only a small fraction of the 
total land area. Most land is used to provide isolation for 

security and safety and as reserves for future structure 
locations. A comprehensive Master Plan for Laboratory 
lands is near completion. It will assure adequate planning 
for the best possible use of available land in the future. 

Limited access by the public is allowed in certain areas 
of the Laboratory reservation. An 'area north of Ancho 
Canyon between the Rio Grande and State Road 4 is 
open to hikers, rafters. and hunters, but woodcutting and 
vehicles are prohibited. Portions of Mortandad and 
Pueblo Canyons are also open to the public. An 
archeological site (Otowi Tract) northwest of State Road 
4 is open to the public subject to the restrictions of the 
Antiquities Act. 

3. Geology-Hydrology 

Most of the fingcr-like mesas in the Laboratory area 
are formed by Bandelier Tuff (see Fig. 3, tuff). This is 
ashfall and ashflow pumice and rhyolite tuff that form 
the surface of Pajarito Plateau. The tuff ranges from 
nonwelded to welded and is in excess of 300 m (1000 ft) 
thick in the western part of Pajarito Plateau and thins to 
about 80 m (260 ft) toward the east above the Rio 
Grande. It was deposited as a result of a major eruption 
of a volcano in the Jemez Mountains to the west about 
1.1 to 1.4 million years ago. 

The tuffs lap onto older volcanics of the Tschicoma 
Formation, which form the Jemez Mountains along the 
western edge of the Plateau. They are underlain by the 
conglomerate of the Puye Formation (see Fig. 3, con- 
glomerate) in the central and eastern edge along the Rio 
Grande. Chino Mesa basalts (see Fig. 3, basalt) inter- 
finger with the conglomerate along the river. These for- 
mations overlie the siltstone/sandstone Tesuque Forma- 
tion (see Fig. 3, sediments), which extends across the Rio 
Grande valley and is in excess of 1000 m (3300 ft) thick. 

Los Alamos area surface water is primarily in inter- 
mittent streams. Springs on flanks of the Jemez Moun- 
tains supply base flow to upper reaches of some can- 
yons, but the amount is insufficient to maintain surface 
flows across Laboratory area before it is depleted by 
evaporation, transpiration, and infiltration. Runoff from 
heavy thunderstorms or heavy snowmelt reaches the Rio 
Grande several times a year. Emuents from sanitary 
sewage, industrial waste treatment plants, and cooling 
tower blowdown are released to some canyons at rates 
sufficient to maintain surface flows for as long as about 
1.5 km (1 mi). 

9 
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Fig. 3. Conceptual illustration of geologic-hydrologic relationshqs in the Los Alamos area. 

Ground water occurs in three modes in the Los 
Alamos area: (1) water in shallow alluvium in canyons, 
(2) perched water (a ground water body above an imper- 
meable layer that is separated from an underlying main 
body of ground water by an unsaturated zone), and (3) 
the main aquifer of the Los Alamos area (see Fig. 3, 
alluvium, perched water, and main aquifer, respectively). 

Intermittent stream flows in canyons of the Plateau 
have deposited alluvium that ranges from less than 1 m 
(3 ft) to as much as 30 m (100 ft) in thickness. The 
alluvium in quite permeable in contrast to the underlying 
volcanic tuff and sediments. Intermittent runoff in can- 
yons infiltrates alluvium until its downward movement is 
impeded by the less permeable tuff and volcanic sedi- 
ment. This results in a shallow alluvial ground water 
body that moves downgradient in the alluvium. As water 
in the alluvium moves downgradient, it is depleted by 
evapotranspiration and movement into underlying 
volcanics.'. 

Perched water occurs in one limited area about 40 m 
(120 ft) beneath the mid-reach of Pueblo Canyon and in 

. 
a second area about 50 to 70 m (150 to 200 ft) beneath 
the surface in lower Pueblo and Los Alamos Canyons 
near their confluence. The second area is mainly in the 
basalts (see Fig. 3, perched water and basalt) and has 
one discharge point at Basalt Springs in Los Alamos 
Canyon. 

The main aquifer of the Los Alamos area is the only 
aquifer in the area capable of serving as a municipal 
water supply. The surface of the aquifer rises westward 
from the Rio Grande within the Tesuque Formation into 
the lower part of the Puye Formation beneath the central 
and western part of the Plateau. Depth to the aquifer 
decreases from 360 m (1200 ft) along the western margin 
of the Plateau to about 18Qm (600 ft) at the eastern 
margin. The main aquifer is isolated from alluvial water 
and perched water by about 110 to 190 m (350 to 620 ft) 
of dry tuff and volcanic sediments. Thus, there is no 
hydrologic connection or potential for recharge to the 
main aquifer from alluvial or perched water. 
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Water in the main aquifer is under water table condi- 
tions in the western and central part of the Plateau and 
under artesian conditions in the eastern part and along 
the Rio Grande.’ The major recharge area to the main 
aquifer is from the intermountain basin of the Valles 
Caldera in the Jemez Mountains west of Los Alamos 
(see Fig. 1 and inside front cover). The water table in the 
Caldera is near land surface. The underlying lake sedi- 
ment and volcanics are highly permeable and recharge 
the aquifer through Tschicoma Formation interflow 
breccias (rock consisting of sharp fragments embedded 
in a fine-grained matrix) and the Tesuque Formation. 
The Rio Grande receives ground water discharge from 
springs fed by the main aquifer. The 18.4 km (1 1.5 mi) 
reach of the river in White Rock Canyon between Otowi 
Bridge and the mouth of Rito de Frijoles receives an es- 
timated 5.3 to 6.8 x lo6 m3 (4300 to 5500 acre-feet) an- 
nually from the aquifer. 

4. Climatology 

Los Alamos has a semiarid, temperate mountain 
climate. The average annual precipitation of 45 cm (18 
in.) is produced by warm-season showers and thun- 
dershowers and cold-season migratory storms. Forty per 
cent of the annual moisture total falls during July and 
August, primarily from afternoon thundershowers. Win- 
ter precipitation primarily falls as snow, with accumula- 
tions of about 130 cm (51  in.). 

Summers are generally sunny and pleasant. Maximum 
temperatures are usually below 32°C (90OF). Brief after- 
noon thundershowers are very common, especially in 
July and August. The high altitude, light winds, clear 
skies, and dry atmosphere allow night temperatures to 
drop into the 12 to 15OC (54 to 59°F) range. Winter 
temperatures are typically in the range of -10 to 5OC 
(14 to 41°F). Many winter days are clear with light 
winds, so strong sunshine makes conditions quite com- 
fortable even when air temperatures are cold. Oc- 
casionally, temperatures do drop to near 0°F (-1 7.8OC) 
or below. 

Significant spatial and daily variations of surface 
winds in Los Alamos are caused by the complex terrain. 
With weak large-scale winds and clear skies, a distinct 
daily wind cycle exists: a light southeasterly upslope 
wind during daytime hours and a light westerly drainage 
wind during nighttime hours. On the east end of Pajarito 
Plateau, near the Rio Grande Valley, a different daily 
wind cycle is evident; a moderate up-valley wind during 

daytime hours and a light down-valley wind during 
nighttime hours. On the whole, the predominant winds 
are  westerly over the Laboratory and more 
southwesterly nearer the Rio Grande Valley. 

Historically, no tornadoes have been reported in Los 
Alamos County. However, strong wind gusts exceeding 
20 m/sec (66 mph) are common during spring months. 
Lightning is very common over Pajarito Plateau. There 
is a high average of 58 thunderstorm days per year. 
Lightning protection is an important consideration ap- 
plied to each facility at the Laboratory. Hailstones with 
diameters up to 0.6 cm (0.25 in.) are common, while 1.3 
cm (0.5 in.) diameter hailstones are rather rare. 

5 .  Population Distribution 

Los Alamos County has a population estimated by the 
1980 census (adjusted for 198 1) at 17 929. Two residen- 
tial and related commercial areas exist in the county (see 
Fig. 4 and inside back cover). The Los Alamos townsite, 
the original area of development (and now including 
residential areas known as the Eastern Area, the Western 
Area, North Community, Barranca Mesa, and North 
Mesa), has an estimated population of 11 012. The 
White Rock area (including the ,residential areas White 
Rock, La Senda, and Pajarito Acres) has about 6917 
residents. About one-third of those employed in Los 
Alamos commute from other counties. Population es- 
timates for 1981 place about 115 000 people within an 
80 km (50 mi) radius of Los Alamos. 

, 

B. Los Alamos National Laboratory 

1. Programs and Facilities 

Since its inception in 1943, the Laboratory’s primary 
mission has been nuclear weapons research and develop- 
ment. Programs include weapons development, magnetic 
and inertial fusion, nuclear fission, nuclear safeguards 
and security, and laser isotope separation. There is also 
basic research in the areas of physics, chemistry, and 
engineering that support such programs. Research on 
peaceful uses of nuclear energy has included space ap- 
plications, power reactor programs, radiobiology, 
medicine, and magnetic and inertial fusion. In more re- 
cent years, other programs have been added in applied 
photochemistry, astrophysics, earth sciences, energy 
resources. nuclear fuel safeguards, lasers, computers, 
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Fig. 4 .  Los Alamos National Laboratory's technical areas and adjacent communities. 

solar energy, geothermal energy, biomedical and en- 
vironmental research, and nuclear waste management 
research. 

A unique combination of facilities that contributes to 
the various research programs exists at Los Alamos. 
These facilities include an 800 MeV linear particle ac- 
celerator, a tandem Van de Graaff accelerator, a High 
Energy Gas Laser Facility, and an 8 megawatt nuclear 
research reactor. Some of these facilities encourage par- 
ticipation and joint projects by researchers from other 
laboratories and research facilities. 

In August 1977, the Laboratory site, encompassing 
1 1  1 km2 (27 500 acres), was dedicated as a National En- 
vironmental Research Park. The ultimate goal of 

programs associated with this regional facility is to en- 
courage environmental research that will contribute un- 
derstanding of how man can best live in balance with 
nature while enjoying the benefits of technology. Park 
resources are made available to individuals and 
organizations outside of the Laboratory for the purpose 
of facilitating self-supported research on these subjects 
deemed compatible with the Laboratory programmatic 
mission. 

A Final Environmental Impact Statement (FEIS)' that 
aisesses potential cumulative environmental impacts 
associated with current, known future, and continuing 
activities at the Laboratory was completed in 1979. The 
FEIS provides environmental input for decisions 
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regarding continuing activities at the Laboratory. It also 
provides much more detailed information on the environ- 
ment of the Los Alamos area. 

The Laboratory is administered by the University of 
California for the Department of Energy under contract 
W-7405-ENG-36. The Laboratory’s environmental 
program, conducted by the Environmental Surveillance 
Group, is part of a continuing investigation and 
documentation program. 

2. Waste Management 

The Laboratory’s activities are conducted in 33 active 
technical areas (TAs) distributed over the site (see Fig. 4 
and Appendix F for descriptions of activities at the TAs). 
Wastes requiring disposal are generated at virtually all 
these locations. Sanitary sewage is handled by a number 
of plants employing conventional secondary treatment 
processes or by septic tanks. Uncontaminated solid 
waste is disposed in the County-operated landfill located 
within the Laboratory boundary. Nonradioactive air- 
borne emissions include combustion products from the 
power and steam plants, vapors or fumes from numerous 
local exhaust systems (such as chemistry laboratory 
hoods), and burning of high explosive wastes. 

Most liquid radioactive and chemical laboratory waste 
emuents are routed to one of two waste treatment 
facilities by a collection system that is independent from 
the sanitary sewage system. The balance of such wastes 
from remote locations is accumulated in holding tanks 
and periodically collected and transported to the treat- 
ment plants for processing. Radioactivity is removed at 
the treatment plants by physiochemical processes that 
produce a concentrated sludge that is subsequently han- 
dled as solid radioactive waste. The treated emuents are 
released to canyons. 

From 90 to 95% of the total volume of radioactively 
contaminated solid waste from the Laboratory is dis- 
posed of by burial at the waste disposal area (TA-54). 
The remaining 5 to 10% is classed as transuranic waste 
and stored retrievably. Environmental containment is 
provided by the dry geologic formation of the burial 
ground. 

Airborne radioactive emissions are discharged from a 
number of facilities after receiving appropriate treatment, 
such as filtration for particulates, catalytic conversion 
and adsorption of tritium, or temporary storage to per- 
mit decay of short-lived activation gases. 
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111. RADIATION. DOSES 

Small incremental radiation doses above those received from background levels of 
natural and worldwide fallout are received by Los Alamos County residents as a result 
of Laboratory operations. The largest estimated dose at an occupied location was 4.8 
mrem or 1.0% of the Radiation Protection Standard. This estimate is based on bound- 
ary dose measurements of airborne and scattered radiation from the linear particle ac- 
celerator at TA-53. Other minor exposure pathways-direct radiation from nuclear 
criticality experiments at TA- 18 and two unlikely food pathways-may result in several 
mredyr  doses in isolated cases. 

No significant exposure pathways are believed to exist for radioactivity released in 
treated liquid waste eflluents. Most of the radioactivity is absorbed in alluvium before 
leaving the Laboratory boundaries. Some is transported offsite in stream channel sedi- 
ments during heavy runoff. 

The total population dose received by residents of Los Alamos County was conser- 
vatively estimated to be about 10 person-rem, or about 0.5% of the 2040 person-rem 
received by the same population from natural radiation sources, and 0.5% of the pop- 
ulation dose due to diagnostic medical exposure. As no significant pathways could be 
identified outside the County, the 10 person-rem dose also represents the population 
dose to inhabitants living within an 80 km radius of the Laboratory who receive an es- 
timated 11 800 person-rem from background radiation. 

The average added risk of cancer mortality to Los Alamos townsite residents from 
radiation from this year’s Laboratory operations is 1 chance in 15 000 OOO. This risk is 
much less than the 1 chance in 86 000 from background radiation. The Environmental 
Protection Agency has estimated average lifetime risk for cancer incidence as 1 chance 
in 4 and for cancer mortality as 1 chance in 5. 

A. Introduction 

One means of evaluating the significance of environ- 
mental releases of radioactivity is to compare doses 
received by the public from exposure to these releases 
with appropriate standards* and with doses from 
naturally present background radiation. The principal 
exposure pathways considered for the Los Alamos area 
were atmospheric transport of airborne radioactive emis- 
sions, hydrologic transport of liquid effluents, food 
chains, and direct exposure to penetrating radiation. Ex- 
posures to radioactive materials or radiation in the en- 
vironment were determined by direct measurements of 
some airborne and waterborne contaminants and of ex- 
ternal penetrating radiation. Theoretical dose calcula- 
tions based on atmospheric dispersion were made for 
other airborne contaminants present at levels too low for 
direct measurement. 

Doses were calculated from measured or derived ex- 
posures utilizing models based on recommendations of 
the International Commission on Radiological Protec- 

tion (ICRP, see Appendix D for details) for each of the 
following categories.5 

1. Maximum dose to a hypothetical individual at the 
Laboratory boundary where the highest dose rate 
occurs. It assumes the individual is at the 
Laboratory boundary continuously (24 hours a 
day, 365 days a year). 

2. Maximum dose to an individual at or outside the 
Laboratory boundary where the highest dose rate 
occurs and where there is a person. It takes into ac- 
count occupancy (for example, 40 hours a week) 
and shielding (for example, by buildings) factors. 

3. Average doses to nearby residents. 
4. The whole body cumulative dose for the population 

within an 80 km radius of the Laboratory. 
Doses calculated for these categories are summarized in 
Table VI. The data on which these calculations are based 
are discussed in the following sections, while the 
calculational procedure is described in Appendix D. 

In addition to compliance with dose guidelines, which 
define an upper limit for doses to the public, there is a 

15 



TABLE VI 

SUMMARY OF ANNUAL DOSES DUE TO 1981 LABORATORY OPERATIONS 

Average Dose to Cumulative Dose to 
Maximum Dose at Maximum Dose to Nearby Residents Population Within 80 km 

Laboratory Boundarye ' an Individualb Los Alamos White Rock of the Laboratory 

- 0.67 mrem 0.38 mrem 10 person-rem Dose 17 mrem 4.8 mrem 
Critical organ Whole Body Whole Body Whole Body Whole Body Whole Body 
Location Boundary N. ofTA-53 Boundary N. ofTA-53 Los Alamos White Rock Area within 80 km 

of Laboratory 

Radiation Protection Standard --- 
Per cent of Radiation --- 

Natural background 1 16 mrem 
Per cent of natural background 

Protection Standard (%) 

15 
(%) 

500 
0.96 

1 16 mrem 
4 

500 500 --- 
0.13 0.08 -_- 

1 16 mrem 108 mrem 1 1 800 person-rem 
0.6 0.4 0.9 

---__-___ 
"Maximum boundary dose is the dose to a hypothetical individual at the Laboratory boundary where the 
highest dose rate occurs. It assumes the individual is at the Laboratory boundary continuously (24 hours 
a day, 365 days a year). 
%laximum individual dose is the dose to an individual at or outside the Laboratory boundary where the 
highest dose rate occurs and where there is a person. It takes into account occupancy (for example, 40 
hours a week) and shielding (for example, by buildings) factors. 



concurrent commitment to maintain radiation exposure 
to individuals and population groups to levels as low as 
reasonably achievable (ALARA). This policy is followed 
at the Laboratory by applying strict airborne emission, 
liquid emuent, and operational controls to minimize 
doses to the public and to limit releases of radioactive 
materials to the environment. Ambient monitoring 
described in this report documents the effectiveness of 
these controls. The success of the ALARA program in 
198 1 can be judged from the highest reported calculated 
dose to a member of the public (4.8 mrem to the whole. 
body) being approximately 1% of the applicable Radia- 
tion Protection Standard.' ' 

B. Doses to Individuals from Inhalation of and Ex- 
posure to Airborne Emissions 

The maximum boundary and individual doses at- 
tributable to inhalation of and exposure to airborne 
releases are summarized in Table VI1 with a comparison 
to the Radiation Protection Standards for individual 
doses' (see Appendix A). 

Exposure to airborne 'H (as tritiated water vapor) was 
determined by actual measurements. A background 
correction was made assuming that natural and 
worldwide fallout activity was represented by data from 
the three regional sampling locations at Espafiola, Pojoa- 
que, and Santa Fe. 

Exposures to "C, 13N, "0, and 'lAr from the Los 
Alamos Meson Physics Facility (a linear particle ac- 
celerator) were inferred from direct radiation measure- 
ments (see Section 1V.A. 1). Exposure from 41Ar released 
from the stack of a research nuclear reactor at TA-2 was 
theoretically calculated from measured stack releases 
and standard atmospheric dispersion models. These 
models used 1981 meteorological data measured at the 
Laboratory (see Section 1V.C and Appendix D). Doses 
from these exposures are discussed in Section 1II.E. 

Estimates of maximum exposures (Table VII) to 
plutonium, americium, and uranium were calculated by 
subtracting the average concentration at the regional sta- 
tions from the average concentration from the perimeter 
station with the highest measured concentration for each 

All other atmospheric releases of radioactivity (Table 
E-I) were evaluated by theoretical calculations. All 
potential doses were found to be less than the smallest 

I .  of these radionuclides. 

ones presented in this section and were thus considered 
insignificant. 

C. Doses to Individuals from Liquid Effiuents 

Liquid emuents do not flow beyond the Laboratory 
boundary but are absorbed in alluvium of the receiving 
canyons. These emuents are monitored at  their point of 
discharge and their behavior in the alluvium of the can- 
yons below outfalls has been ~ t u d i e d . ~ - ~  Small quantities 
of radioactive contaminants transported during periods 
of heavy runoff have been measured in canyon sediments 
beyond the Laboratory boundary. Calculations made for 
the radiological survey of Acid, Pueblo, and Los Alamos 
Canyons" indicate a maximum exposure pathway 
(eating liver from a steer that drinks water from and 
grazes in lower Los Alamos Canyon) to man from these 
canyon sediments results in a maximum 50-yr dose com- 
mitment of 0.0013 mrem to the bone, 0.0001% of the 
Radiation Protection Standard! 

D. Doses to Individuals from Ingestion of Foodstuffs 

There are no known significant aquatic pathways or 
food chains to humans in the local area. Fruit, vegetable, 
honey, and fish sampling (see Section IV.A.5) have 
documented  tha t  a n y  exposure attr ibutable t o  
Laboratory operations via those pathways is less than 
0.02 mrem, 0.004% of the Radiation Protection Stan- 
dard. A possible minor exposure pathway exists by 
eating venison from deer that cross into Laboratory 
property to graze ' and drink. The maximum dose 
calculated via this pathway is 3.9 mremyyr and unlikely 
to 0ccur.I' 

E. Doses to  Individuals from External Penetrating 
Radiation (from Airborne Emissions and Direct 
Radiation) 

N o  measurements (see Section IV.A.l) of external 
penetrating radiation at regional and perimeter stations 
indicated any discernable increase in radiation levels at- 
tributable to Laboratory operations, except those along 
State Road 4 north of the Los Alamos Meson Physics 
Facility (TA-53). The  special thermoluminescent 
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TABLE VI1 

MAXIMUM BOUNDARY AND INDIVIDUAL DOSES 
FROM 198 1 AIRBORNE RADIOACTIVITY 

Maximum 
Maximum Individual Doseb 

Boundary Dose* Radiation 
Dose Protection Critical Dose 

Isotope organ Location (mredyr)  Location (mredyr)  Standard 

3H (HTO) Whole Body TA-54 0.0054 Bay0 Sewage 0.0053 0.00 1 
(Station 22)d Treatment Plant 

(Station 9)d 

1C,13N,150 Whole Body Restaurant 17 Restaurant 4.8 0.96 
N. of TA-53e N. of TA-53e 

Ar Whole Body Boundary N. of 0.2 Apts. N. of 0.1 0.03 
TA-2 Stacke TA-2 Stacke 

239puc Lung Booster-P2 0.01 48th Street 0.006c 0.0004 
(Station 21)d (Station 7)d 

---- ----- 
aMaximum boundary dose is the dose to a hypothetical individual at the Laboratory boundary where the 
highest dose rate occurs. It assumes the individual is at the Laboratory boundary continuously (24 hours 
a day, 365 days a year). 
%laximum individual dose is the dose to an individual at or outside the Laboratory boundary where the 
highest dose rate occurs and where there is a person. It takes into account occupancy (for example, 40 
hours a week) and shielding (for example, by buildings) factors. 
T o r  a 50-yr dose commitment, bone is the critical organ. A maximum individual would receive a 50-yr 
bone dose commitment of 0.42 mrem, which is 0.03% of the Radiation Protection Standard. 
dSee Fig. 9 for station locations. 
See  Fig. 4 for technical area (TA) locations. 

dosimeter network at the Laboratory boundary north of 
the Los Alamos Meson Physics Facility indicated a 17.1 
mrem increment above natural background as shown in 
Table VII. This increment is attributed to emission of air 
activation products from the Los Alamos Meson Physics 
Facility. 

Based on occupancy and shielding, this 17.1 mrem in- 
crement translates to a 4.8 mrem dose to an individual 
working at the restaurant north of the Los Alamos 
Meson Physics Facility. This dose represents 0.96% of 
the Radiation Protection Standard for a member of the 
p ~ b l i c . ~  This location north of the Los Alamos Meson 

Physics Facility has been the area where the highest 
boundary and individual doses have been measured since 
thermoluminescent dosimeter monitoring began there 4 
years ago. The boundary doses at this location are dis- 
cussed in Section IV.A.1. The increase in dose from 12.3 
mrem in 1980 to 17.1 mrem in 1981 is probably mainly 
attributable to the increase in the Los Alamos Meson 
Physics Facility’s airborne emissions from 145 600 Ci in 
1980 to 352 340 Ci in 1981. 

A maximum onsite dose to a member of the public 
from external radiation from all Laboratory airborne 
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emissions of 0.0054 mrem was estimated for a person 
spending 4 hours at the Laboratory’s science museum. 

The average annual dose to residents in Los Alamos 
townsite attributable to Laboratory operations was 0.67 
mrem (whole body). The corresponding dose to White 
Rock residents was 0.38 mrem (whole body). These 
doses are 0.13 and 0.08%. respectively, of the Radiation 
Protection Standard.‘ These doses were theoretically 
calculated using measured stack releases (Table E-I) and 
198 1 meteorological data (Appendix D). 

The “Ar emissions dispersed from TA-2 and TA-53 
could result in a theoretically calculated h ~ i u a l  regional 
dose of 0.008 mrem at Espaiiola. This dose;is0.002% of 
the Radiation Protection Standard. 

Onsite measurements of above baccground doses 
from direct radiation were expected and c o not represent 
potential exposure to the public except in the vicinity of 
TA-18 (a nuclear criticality study area) on Pajarito 
Road. Members of the public regularly utilizing the 
Department of Energy-controlled road passing by TA- 18 
would likely receive no more than 0.42 mredyr  of direct 
gamma and neutron radiation. This value was derived 
from 1975 data” on total gamma plus neutron dose 
rates using 1981 gamma doses measured by ther- 
moluminescent dosimeters. Exposure time was estimated 
by assuming a person made 15 round trips per week at 
an average speed of 65 km/h past TA-18 while tests were 
being conducted. The onsite station (see Section IV.A.1, 
Station 24 in Fig. 6) near the Laboratory boundary 
recorded a dose of 158 mrem/yr. The increment (about 
65 mrem) of this dose above natural background is 
caused by a localized accumulation of 13’Cs on sedi- 
ments transported from a treated emuent release point 
upstream. 

, 

F. Whole Body Cumulative Doses 

Cumulative 1981 whole body doses to Los Alamos 
County residents attributable to Laboratory operations 
are compared to exposure from natural radiation and 
medical radiation in Table VIII. Population data are 
based on the US Bureau of Census count (adjusted for 
1981, see Appendix D) of 11 012 residents in Los 
Alamos townsite and 69 17 in White Rock. 

The calculated 10 person-rem from 198 1 Laboratory 
operations is probably high because of the conservative 
assumptions that were used (see Appendix D) to 
calculate the dose. The whole body population dose from 

Laboratory operations to the estimated 115 000 inhabi- 
tants within an 80 km radius of Los Alamos is estimated 
to be 10 person-rem, which is also the population dose to 
Los Alamos County inhabitants. This is because other 
population centers are far enough away that dispersion, 
dilution, and decay in transit (particularly for ‘IC, 13N, 
0, and 41Ar) make their exposure undetectable and 

theoretically a very small fraction of the estimated 10 
person-rem. By contrast, natural radiation exposure to 
the inhabitants within an 80 km radius is I 1  800 per-rem. 

Thus, doses potentially attributable to releases from’ 
Laboratory operations contribute about 0.5% of the total 
dose received by Los Alamos County residents from 
natural radiation, about 0.5% to the same population 
from diagnostic medical radiation, and about 0.09% of 
the dose from natural radiation received by the popula- 
tion within an 80 km radius of the Laboratory. 

15 

G. Estimates of Risk to an Individual from Laboratory 
Releases 

Since there is considerable interest in possible health 
effects from radiation doses to the public resulting from 
Laboratory operations, several risk estimates have been 
made. However, these calculations may overestimate ac- 
tual risk. The National Council on Radiation Protection 
and Measurements” has warned “risk estimates for 
radiogenic cancers at low doses and low dose rates 
derived on the basis of linear (proportional) extrapolation 
from the rising portions of the dose incidence curve at 
high doses and high dose rates. .. cannot be expected to 
provide realistic estimates of the actual risks from low 
level, low-LET (linear energy transfer) radiations, and 
have such a high probability of overestimating the actual 
risk as to be of only marginal value, if any, for purposes 
of realistic risk-benefit evaluation.” 

The International Commission on Radiological 
ProtectionI6 estimates that the total risk of cancer mor- 
tality from uniform whole body irradiation for in- 
dividuals is 0.0001 per rem, that is, there is 1 chance in 
10 000 that an individual exposed to 1000 mrem (1 rem) 
of whole body radiation would develop a cancer. In 
developing risk estimates, the International Commission 
on Radiological Protection16 has warned “radiation risk 
estimates should be used only with great caution and 
with explicit recognition of the possibility that the actual 
risk at low doses may be lower than that implied by a 
deliberately cautious assumption of proportionality.” 

. 
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TABLE VI11 

WHOLE BODY POPULATION DOSES TO RESIDENTS 
OF LOS ALAMOS COUNTY DURING 1981 

Whole-Body 
Population Dose 

Exposure Mechanism (person-rem) 

Atmospheric Total U, 238Pu, 239Pu, 241Am 0.06 

9.5 1 
Atmospheric 41Ar 0.49 

Atmospheric Tritium (as HTO) 0.00 
Atmospheric I1C, 13N, "0 

Total Due to Laboratory Atmospheric Releases 10.06 . 

Cosmic and Terrestrial External Radiationn 1405 
Cosmic Neutron Radiation 190 

(-11 mrem/yr per person") 
Self Irradiation from Natural Isotopes in the Body 430 

(-24 mrem/yr per personI3) 
Average Due to Airline Travel 15 

(-0.22 mrem/h at 9 km13) 

Total Due to Natural Sources of Radiation 2040 

During 1981, persons living in Los Alamos and White 
Rock received an average of 116 and 108 mrem, respec- 
tively, of whole body radiation from natural sources (in- 
cluding cosmic and terrestrial radiation with allowances 
for shielding, self-irradiation and cosmic neutron ex- 
posure, but excluding that radiation received from airline 
travel, luminous dial watches, building materials, etc.). 
Thus, the added cancer mortality risk attributable to 
natural radiation in 198 1 was 1 chance in 86 000 in Los 
Alamos and 1 chance in 93 000 in White Rock (Table 

Laboratory operations contributed an average dose of 
0.67 mrem to individuals in Los Alamos and 0.38 mrem 
to individuals in White Rock. These doses are estimated 
to add lifetime risks of about 1 chance in 15 000 000 in 

111). 

Diagnostic Medical Exposure 
(- 103 mrem/yr per personI4) 

1846 

--------- 
aCaIculations are based on measured thermoluminescent dosimeter data. They include a 10% reduction 
in cosmic radiation due to shielding by structures and a 40% reduction in terrestrial radiation due to 
shielding by structures and self-shielding by the body. 

Los Alamos and 1 chance in 26 000 000 in White Rock 
to an individual's risk of cancer mortality due to 1981 
Laboratory afiivities (Table 111). 

For Amerbcans the average lifetime risk is a 1 in 4 
chance of coiitracting a cancer from all causes and a 1 in 
5 chance of aying from the di~ease.' '~'~ The Los Alamos 
and White Rock incremental doses attributable to 
Laboratory operations are equivalent to the additional 
exposure a person would get from flying in an aircraft for 
3.0 and 1.7 h, respectively. 

The additional exposure and subsequent risk to Los 
Alamos County residents are well within variations in 
natural exposure and risks in life that are accepted 
routinely by most people. For example, one study" 
showed the annual dose rate on the second floor of 

. 

$ 
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single-family frame dwellings was 14 mrem/yr less than 
the dose rate on the first floor. Energy conservation 
measures, such as sealing and insulating houses and in- 
stalling passive solar systems, are likely to contribute 
much larger doses to Los Alamos County residents than 

Laboratory operations because of increased radon levels 
inside the homes. The Environmental Protection Agency 
has estimated the annual whole body dose to individuals 
from global fallout to be 4.4 mrem.” 

I 
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IV. MONITORING RESULTS 

A. Radiation and Radioactivity 

1. Penetrating Radiation 

Levels of penetrating radiation-including x and gamma rays and charged particle 
contributions from cosmic, terrestrial, and manmade sources-in the Los Alamos area 
are monitored with thermoluminescent dosimeters. Data from regional and perimeter 
locations for each calendar quarter did not show any statistically discernible increase in 
radiation levels attributable to Laboratory operations. Onsite measurements were 
slightly above background levels, reflecting research activities at the Laboratory. A 
special group of dosimeters, which monitors radioactivity of gaseous emissions from the 
Los Alamos Meson Physics Facility, showed a small increase in radiation levels due to 
operation of this linear particle accelerator. 

Natural penetrating radiation has two components. 
The natural terrestrial component results from decay of 

K and of radioactive daughters from the decay chains 
of 232Th and 238U. The cosmic component includes 
photon radiation, charged particles, and neutrons. Ther- 
moluminescent dosimeters (TLDs) are used at the 
Laboratory to measure this penetrating radiation. The 
TLDs, after being exposed to radiation, emit light upon 
being heated. The amount of light is proportional to the 
amount of radiation to which the TLD was exposed. The 
TLDs used in the Laboratory’ monitoring program are 
insensitive to cosmic neutrons, so the neutron contribu- 
tion to natural background radiation is not measured. 

Cosmic ionizing radiation increases with elevation 
because of reduction in the shielding effect of the at- 
mosphere. At sea level it averages between 25 and 30 
mrem/yr. Los Alamos, with a mean elevation of about 
2.2 km, receives about 60 mrem/yr from the cosmic 
component. The regional monitoring locations, ranging 
from about 1.7 km elevation at Pojoaque to about 2.65 
km at Fenton Hill, receive from 50 to 70 mrem/yr.” 

In contrast to this fairly constant cosmic component, 
the dose from the natural terrestrial component in the 
Los Alamos area is highly variable. Temporal variation 
at any particular location (Figs. 5,6) is about 15 to 25% 
because of variations in soil moisture content and snow 
cover.I3 Figure 5 ,  which compares all TLD locations that 
have been unchanged during the last 5 years, shows this 
temporal variation in the regional and perimeter 
averages. The variation in onsite averages is more in- 
fluenced by changes in research programs at particular 
Laboratory sites than by changes in soil moisture or 

40 
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snow cover. There is also spatial variation because of dif- 
ferent soil and rock types in the area.” These natural 
sources of variation make it difficult to detect any in- 
creases in the radiation level from manmade sources, es- 
pecially if the magnitude of such an increase is small 
compared to natural fluctuations. 

Levels of penetrating radiation-including x and 
gamma rays and charged particle contributions from 
cosmic, terrestrial, and manmade sources- in the Los 
Alamos area are monitored with TLDs deployed in two 
independent networks. The environmental network con- 
sists of 32 locations divided into three groups. Three of 
these locations, 28 to 44 km from the Laboratory 
boundary at air sampling stations in the neighboring 
communities of Espafiola, Pojoaque, and Santa Fe, 
along with the Fenton Hill Site 30 km to the west of Los 
Alamos, form the regional groups (Figs. 7 and 25). The 
perimeter group consists of 12 dosimeters placed within 
4 km of the boundary. Twenty-one locations within the 
Laboratory boundary comprise the onsite group. The 
dosimeters are changed each calendar quarter. See Ap- 
pendix B for more information on handling of the TLDs. 

Tables IV and E-I1 summarize the annual total doses 
by the regional, perimeter. and onsite groups for 1981. 
Figure 5 shows a comparison of dose averages for the 
last 5 years. No measurements at regional or perimeter 
locations in the environmental network for any calendar 
quarter showed any statistically discernible increase in 
radiation levels attributable to Laboratory operations. 
Onsite measurements were slightly above background 
levels, reflecting research activities at the Laboratory. 

22 



70 

60 

50 
n 

€ 

€ 
c E  40 

v 

Q) 30 
v) 
0 
0 

20 

10 

0 
1 2  

1977 
4 

0 4 Regional 
12 P e r i m e t e r  

21 Onsite 

1 2 3 4  1 2 3 4  1 2  3 
1978 1979 1980 

Year 

4 

Fig. 5 .  Quarterly dose averages for three station' groups during the last 5 years. 

The second network monitors radiation from radioac- 
tive gas released by'the Los Alamos Meson Physics 

~ Facility (a linear particle accelerator), TA-53. The dose 
contribution from the Los Alamos Meson Physics 
Facility's operations is very small. To improve the ac- 
curacy and decrease the uncertainty of this measure- 
ment, 12 TLD sites are located at the Laboratory bound- 
ary north of the Los Alamos Meson Physics Facility 
along 800 m of canyon rim. Twelve background TLD 
sites are similarly located about 9 km from the Facility 
along a canyon rim near the southern boundary of the 
Laboratory (Fig. 6). This background location is not in- 

2 3 4  
198 1 

I 

1 

fluenced by any Laboratory radiation sources. 
These 24 TLDs are changed in accordance with the 

operational schedule of the Los Alamos Meson Physics 
Facility. The difference ,between the average of the 
dosimeters at the north and south boundaries represents 
th? contribution to the dose from Los Alamos Meson 
Physics Facility's operations and is plotted inFig. 8. The 
Los Alamos Meson Physics Facility network showed an 
increase of 17 f 2 mrem/yr at the Laboratory boundary 
north of the Los Alamos Meson Physics Facility due to 
its operation. 

, 
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Fig. 6 .  Thermoluminescent dosimeter locations on or near the Laboratory site. 
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2. Atmospheric Radioactivity 

Worldwide background atmospheric radioactivity is composed of fallout from at- 
mospheric nuclear weapon tests, natural radioactive constituents in dust from the 
earth’s surface, and radioactive materials resulting from interactions with cosmic radia- 
tion. Air is routinely sampled at several locations on Laboratory land, along the 
Laboratory perimeter, and in distant areas to determine the existence and composition 
of any contributions to radionuclide levels from Laboratory operations. Atmospheric 
concentrations of gross‘ alpha, gross beta, americium, plutonium, and uranium were 
measured and statistically analyzed. There were some small but statistically significant 
differences among the regional, perimeter, and onsite groups and among stations within 
groups for some of these analyses. , 

a. Introduction. Atmospheric radioactivity samples 
are collected at 25 continuously operating air sampling 
stations in ’Los Alamos County and vicinity. Onsite and 
perimeter station locations are shown in Fig. 9 and iden- 
tified by map coordinates in Table E-111. Perimeter sta- 
tions are within 4 km of the Laboratory boundary. The 
regional monitoring stations, located 28 to 44 km from 
the Laboratory at Espaiiola, Pojoaque, and Santa Fe 
(Fig. 7), serve as reference points in determining regional 
background for atmospheric radioactivity. A complete 
description of sampling procedures and statistical treat- 
ment of data is given in Appendix B. 

When interpreting data from this air sampling 
program, one must first be aware of natural and fallout 
radioactivity levels and their fluctuations. Worldwide 
background atmospheric radioactivity is largely com- 
posed of fallout from atmospheric nuclear weapons tests, 
natural radioactive constituents in dust from the decay 
chains of 232Th and 238U, and materials resulting from in- 
teractions with cosmic radiation (such as tritiated water 
vapor). Background radioactivity concentrations are 
summarized in Table E-IV and are useful in interpreting 
the air sampling data. 

Because airborne particulates are mostly from soil 
resuspension, there are large temporal fluctuations in air- 
borne radioactivity as a result of changing 
meteorological conditions. Periods of high winds result in 
relatively high suspended particulate concentrations, 
whereas periods of heavy precipitation remove many air- 
borne particles. Spatial variations are dependent on these 
same factors. 

b. Annual Gross Alpha &d Beta Radioactivity. 
Gross alpha and beta analyses serve as indicators of 
overall radioactivity concentrations in the air. The an- 

[ 
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nual average 4-week gross alpha and beta concentrations 
are summarized in Table IX and described in detail in 
Table E-V. Both the gross alpha and beta concentrations 
(Fig. 10) reached their highest levels for 1981 in May 
and then decreased the rest of the year. This elevated ac- 
tivity in the spring is due to mixing of the stratosphere 
with the troposphere, which increases fallout of radioac- 
tive particles. 

The gross alpha data showed that the regional annual 
mean (1.1 x IO-’’ pCi/mt) was statistically significantly 
lower (with p=O.Ol, which means there is a 1% 
probability of concluding that there is a significant dif- 
ference when none exists) than the perimeter annual 
mean (4.0 x pCi/mE) and onsite annual mean (4.4 
x lo-’’ pCi/mt‘). This is expected because the regional 
stations are 28 to 40 km distant from the Laboratory, so 
they are not influenced by its operation. The comparison 
of perimeter and onsite annual means showed no signifi- 
cant difference. 

The gross beta data showed the regional annual mean 
(121 x IO-’’ pci/me) to be statistically significantly 
lower (p = 0.01) than the penmeter annual mean (216 x 

pCi/me) and onsite annual mean (227 x IO-” 
pCi/me). The comparison of perimeter and onsite annual 
means showed no significant difference. The gross beta 
annual means were about 7 to 9 times higher than last 
year. Gross-beta activity peaked in the spring and then 
decreased to those levels measured in 1980 by Decem- 
ber. This increased activity was measured at all air sam- 
pling locations, including the regional stations, so is at- 
tributable to worldwide fallout. The bulk of this fallout is 
probably from the atmospheric nuclear test by the Peo- 
ple’s Republic of China that was conducted on October 
16, 1980. 
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Fig. 9. Air sampler locations on or near the Laboratory site. 
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Analysis 

Gross alpha 

Gross beta 

Tritiated 
water vapor 

238Pu 

239pu 

241Am 

Total U 

TABLE IX 

SUMMARY OF ANNUAL ATMOSPHERIC RADIOACTIVITY 
MONITORING FOR 1981 

I 

Group 

Regional 
Perimeter 
Onsite 

Regional 
Perimeter 
. Onsite 

Regional 
Perimeter 
Onsite 

Regional 
Perimeter 
Onsite 

Regional 
perimeter 
Onsite 

Regional 
Perimeter 
Onsite 

Regional 
Perimeter 
Onsite 

Maximum Minimum 
Units Observed Observed 

YCilmC 3.7 f 1.6 0.2 f 0.1 
lO-l5 (Ci/mC 20 f 8 0.1 f 0.2 

$Ci/mC 16 f 6 0.3 f 0.3 

pCilmC 370 f 100 0.5 f 0.2 
lo-'; pCi/mC 620 f 160 7.1 f 1.8 
10-15 pCi/mC 550 k 140 6.0 f 1.6 

* 

68 f 22 
130 f 40 
93 f 30 

0.5 f 2.3 
2.8 f 3.4 
4.1 f 2.8 

32 f 7 

74 f 9 
rnf9 

-1.3 f 1.0 
-0.8 f 1.0 
-1.6 f 1.6 

-3.2 f 2.3 
-3.2 f 1.7 
-2.5 f 1.5 

-3.3 f 4.0 
-0.5 f 1.2 
-0.5 f 1.2 

pCilmC 2.8 f 3.1 a5 f 3.0 
pCi/mC 8.7 f 3.5 0.7 f 3.0 

10-l8 pCilmC 450 f 30 0.0 f 2.5 

p d m 3  66f 13 -1.7f 1% 
Pdm3 168 f 38 -2.0 f 20 
P h 3  239 f 52 -1.9 f 19 

c: Tritium. Atmospheric tritiated water concentra- 
tions for each sampling station for 1% 1 are summarized 
in Table IX, detailed in Table E-VI, and plotted in Fig. 
11. The regional annual mean (18 X lo-'* pCi/m9 was 
statistically significantly higher (p=O:Ol) than the 
perimeter annual mean (7.6 x lo-'' pCilm9 and onsite 
annual mean (9.0 x lo-'' pCilm9. In April, October, 
and December, measured tritium concentrations at the 
regional stations were higher than levels measured at 
perimeter and onsite stations. These higher levels could 

' Mean As 
96 of 

Mean Guide 
Annual Concentration 

1.1 f 0.3 1.9 
4.0 f 0.6 6.6 
4.4 f 0.5 0.22 

121 f33 0.04 
216 f 21 0.06 
227 f 21 0.0014 

18 f 8 . 0.009 
7.6 f 2.7 0.004 
9.0 f 2.8 0.0002 

-1.5 f 0.6 0.0 
-1.5 f 0.3 0.0 
0.8 f 4.1 0.0 

8.2 f 5.9 0.014 
13 f 4 0.022 
8.4 f 4.7 0.00042 

1.5 f 2.0 0.0008 
2.0 f 4.4 0.001 
26 f 190 0.0004 

27 f 13 0.0005 
47 f 10 0.0008 
36 f 1 1  0.00002 

possibly be caused by fallout from the atmospheric 
nuclear test conducted in 1980. (Several other National 
Laboratories also saw unusual fluctuations in at- 
mospheric tritium concentrations during 198 1 .) The 
relatively higher regional annual mean is 0.009% of the 
Department of Energy's Concentration Guide for at- 
mospheric tritium in uncontrolled areas, so it represents 
no adverse health or environmental consequences. 

The annual mean (22 x lo-'* pCi/mt') for the Bay0 
Sewage Treatment Plant perimeter station (Station 9) 

~ 
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H. ,16 October 1980 0.2-1 MT 

Fig. 10. Monthly average long-lived gross beta activity in air, 1973 through 1981, by sampling sta- 
tion groups. 

was significantly higher (p=O.Ol) than the annual means 
for stations in the perimeter group. In October and 
December the measured tritium concentrations at the 
Bay0 Sewage Treatment Plant were about 10 times 
higher than usual. There is no apparent explana- 
tion for these higher levels. The Bay0 annual mean is 
0.01 % of the Department of Energy’s Concentration 
Guide for atmospheric tritium in uncontrolled areas, so 
represents no adverse health or environmental conse- 
quences. 

The annual mean (22 x lo-’’ pCi/mt) for Station 22 
at the radioactive solid waste disposal area (TA-54) was 
significantly higher (p=0.05) than annual means for the 
other onsite stations and resulted from evapotranspira- 
tion from buried tritium-contaminated wastes at this 

site.’l Also, tritium emissions from TA-33 caused the 
TA-33 (Station 24) annual mean (30 X pCi/ml) 
and the near); TA-39 (Station 25) annual mean (12 x 
lo-’’ pCi/mj) to both be higher (p=0.05) than the other 
onsite static:: annual means. 

. 

I 

d. Plutonium. Annual average 2 3 e P ~  concentrations 
are summarized in Table IX and detailed in Table E-VII. 
There was just 1 of 100 measured 23BPu concentrations 
with a detectable value. This concentration (4.1 X lo-’* 
pCi/mt) occurred at the radioactive solid waste disposal 
area, TA-54 (Station 22). It was 0.0002% of the Depart- 
ment of Energy’s Concentration Guide for 238Pu in air 
for controlled areas. 
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NOTE 
, .  

\ The s i z e  o f  each do t  i s  p ropor t iona l  t o  the annual atmospher ic 

number by each dot  i den t i f i  es the samp Ii ng s t a t i  on. Tab I e 
E- I V g i ves sampling s t a t i o n  I oca t i  ons. 

F t r i t ium concentrat ion a t  a p a r t i c u l a r  sampling location. The 

- Represents 10 pCi/m3 

- Represents 100 pCi/m3 

Fig. 1 1 .  Annual mean atmospheric tritiated water vapor concentrations on or near the Laboratory site. 

For 239Pu there was no statistically significant dif- 
ference (p=0.05) among the regional (8.2 x 
KCilmP, perimeter (13.2 x lo-'' pCi/mt), and onsite (8.4 
X pcilme) annual means. A sample at Booster P-2 
(Station 21, 74 x pCi/mt') had a 239Pu concentra- 
tion that was about 10 times higher than the annual on- 
site mean for 239Pu. This concentration is 0.004% of the 

Department of Energy's Concentration Guide for 239Pu 
in air in controlled areas, so it did not pose a threat to 
public health. Almost every year there are several sta- 
tions where relatively higher 239Pu concentrations are 
measured.'These isolated higher measurements are most 
likely caused by radioactive fallout. 
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e. Uranium and Americium. The 198 1 atmospheric 
uranium concentrations are summarized in Table IX and 
listed in Table E-VIII. Uranium concentrations are 
heavily dependent on the immediate environment of the 
sampling station. Those stations with higher annual 
averages and maximums were all in dusty areas, where 
historically a higher filter dust loading has accounted for 
collection of more natural uranium from resuspended 
soil particles. Annual station averages were typical of 
regional background atmospheric uranium concentra- 
tions (see Table E-V). There were no statistically signit- 
cant’(p=0.05) differences among the group or station an- 
nual means. 

- 

3. Radioactivity in Surface and Ground Waters 

The 1981 atmospheric 241Am concentrations are sum- 
marized in Table IX and listed in Table E-IX. Analyses 
for 241Am are done because it is a dauthter of 241Pu and 
is much easier to detect than 241Pu. Weapon-grade 
plutonium contains 241Pu, so fallout from atmospheric 
nuclear tests often contain 241Pu and 241Am. This year 
only 3 of 44 analyses for 241Am had detectable levels. 
The highest of these three concentrations was 450 X 
IO-’’ pCi/m/ at TA-16 (Station 20) and was 0.008% of 
the Department of Energy’s Concentration Guide for 
241Am in air in controlled areas. 

Surface and ground waters are monitored to provide routine surveillance of disper- 
sion of radionuclides from Laboratory operations. Results of these analyses are com- 
pared to the Department of Energy’s Concentration Guides for water. Regional 
background concentrations are an indication of the small amounts of radionuclides 
(natural and fallout) in the environment. The 1981 radiochemical quality analyses of 
water from regional, perimeter, water supply, and onsite nonefluent release areas in- 
dicate no significant effect from eflluent releases from the Laboratory. Waters in onsite 
liquid muent  release areas contain trace amounts of radioactivity. These onsite waters 
are not a source of industrial, agricultural, or municipal water supplies. 

a. Regional and Perimeter Waters. Analyses of sur- 
face and ground waters from regional and perimeter sta- 
tions reflect base line levels of radioactivity in areas out- 
side the Laboratory boundary. Regional surface waters 
were collected within 75 km of the Laboratory from six 
stations on the Rio Grande, Rio Chama, and Jemez 
River (Fig. 7. Table E-X). Surface water from these 
rivers is used for irrigation of crops in the Rio Grande 
Valley, both upstream and downstream from Los 
Alamos. Waters of the Rio Grande, Rio Chama, and 
Jemez River are part of recreational areas on state and 
federal lands. Samples were also collected from 5 
perimeter stations located within about 4 km of the 
Laboratory boundaries and from 26 stations in White 
Rock Canyon of the Rio Grande (Figs. 12 and 13, Table 
X). Water from Los Alamos and Guaje Reservoirs is 
used during the summer for irrigation of lawns and 
shrubs at the Laboratory and public schools. These two 
locations are also sampled as part of the perimeter 
group. 

A comparison of the maximum concentrations found 
in these waters with the Department of Energy’s Concen- 

I 

tration Guides (see Appendix A) for uncontrolled areas 
is given in Table X. However. the Concentration 
Guides do not account for concentration mechanisms 
that may exist in environmental media. Consequently, 
other media such as sediments, soils, and foods are 
monitored (as discussed in subsequent sections). Detailed 
data from regional, perimeter, and White Rock Canyon 
stations are in Tables E-XI, E-XII, and E-XIII, respec- 
tively. See Appendix B.3 for methods of collection. 
analysis, and reporting of water data. 

Radionuclide concentrations in surface and ground 
waters from the six regional and five perimeter stations 
were low and showed no effect from release of liquid ef- 
fluents at the Laboratory. Plutonium concentrations 
were near minimum detection levels and were well below 
Concentration Guides for uncontrolled areas. 

Stations in White Rock Canyon are divided into four 
groups. Three groups are of similar aquifer-related 
chemical quality. while the fourth group reflects localized 
conditions in the aquifer. Radionuclide concentrations in 
water from the 27 stations reflect naturally occurring 
radionuclides (Table E-XIII). 

32 



0 

N 3 0 0  

N200 

NlOO 

0 

s io0 

5200 

S30C 

. I  

WlOO 0 E l 0 0  E200 E 300 E400 E500 E600 

I 
I 

Fig. 12. Surface and ground water sampling locations on or near the Laboratory site. 

Excluded from this discussion is Acid-Pueblo Can- 
yon, a former release area for industrial liquid waste, 
which has four offsite stations and three onsite stations 
(Fig. 12). As a known release area and for hydrologic 
continuity, all monitoring results from Acid-Pueblo Can- 
yon are discussed in the following section concerning on- 
site surface and ground waters. 

b. Onsite Surface and Ground Waters. Onsite sam- 
pling stations are grouped according to those located 
away from efluent release areas and those located in 

areas that receive or have received industrial liquid ef- 
fluents. Sampling locations in onsite nonemuent release 
areas consist of seven test wells completed into the main 
aquifer and three surface water sources (Fig. 12, Table 
E-X). Maximum concentrations of radioactivity at the 
ten stations are in Table X. The concentrations were low, 
near or below detection limits, and well below Concen- 
tration Guides for  controlled areas.  Detailed 
radiochemical analyses are shown in Table E-XIV. 

Canyons that receive or have received industrial ef- 
fluents are Acid-Pueblo, DP-Los, Alamos, Sandia, and 
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Fig. 13. Surface water sampling locations in White Rock Canyon. 

34 



MAXIMUM RADIOACTIVITY IN SURFACE AND GROUND'WATER FROM 
OFFSITE. ONSITE, AND WATER SUPPLY STATIONS 

(ueh r m p k  mull in table is the muimum emcentration from 
a group of umpks. along with i 2  dan+d ,dcvialionr) 

20 ooo 3im 5 0 0 0  3 0 0 0  I 8 0 0  Concentration Guide (CG) ior 
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While Rock Canyon 
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Controlled Areas. 
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Acid-Pueblo 
DP-Los Alamos 
Sandia 
Monandd 

Muimum Concentration 
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3 w  

17 f 4.0 
21 i 4.0 
12 f 3.2 

21 f 4.0 
< I  

6 
5 

26 - 
... 
... 
... 

5.0 i 4.0 
8.0 f 4.0 
I2 f 3.0 

I2 f 3 0  
< I  

37 f 40 
6Of6O 
m i 6 0  

60 f 60 
<I 

0.019 f 0.038 
0.030 f 0.020 
0.028 f 0.014 

0.030 f 0.020 
< I  

0.018 f 0.038 
0.050 f 0.020 
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1.6 f 0.6 
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0.6 f 0.8 
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0.090 f 0.022 

0.030 f 0.060 
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1.84 f 0.260 

2. I5 f 0.220 
4.01 f 0.380 

0.070 f 0.040 
255 i IO 

255 f IO 
< I  

4.2 f 2.2 

2.9 f 2.2 
364 f 140 

14 f 34 
2500 f lo00 

2500  f lo00 
< I  

18 f 3.8 

210 f 40 
980 f 200 
72f 16 

9700 f zooo 

9700 f zoo0 
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3.8 f 0.8 

14 f 1.0 
40f 1.6 
41 f 1.6 

479 f 8.0 

479 f 8.0 
< I  

70 f 6.0 
298 f 12 
1.1 f 1.0 
190 f 8.0 

298 f 12 
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1960 f 300 
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< I  
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Mortandad. Samples were collected from surface water 
stations or shallow observation holes completed in the 
alluvium (Fig. 12, Tables E-XV through E-XVIII). Max- 
imum concentrations of radioactivity in each of the four 
canyons are given in Table X. Radioactivity observed in 
Acid-Pueblo Canyon (Table E-XV) results from 
residuals of treated and untreated radioactive liquid 
waste effluents released into the canyon before 1964. 
Radionuclides that were absorbed by channel sediments 
are now being resuspended by runoff and municipal 
sanitary effluents. 

Sandia Canyon receives cooling tower blowdown 
from the TA-3 power plant and some sanitary effluent 
from TA-3 facilities (Table E-XVI). The DP-Los Alamos 
Canyon receives industrial effluents that contain low 
levels of radionuclides and some sanitary effluents from 
TA-2 1 (Table E-XVII). Tritium concentrations above 
background in upper Los Alamos Canyon in shallow 
well LAO-1 are due to release of cooling water from the 
research nuclear reactor at TA-2. Mortandad Canyon 
receives treated industrial effluent containing 
radionuclides (Table E-XVIII). Water in these canyons 
contains radionuclides as the result of effluent from the 
treatment plants. 

Acid-Pueblo, DP-Los Alamos, and Mortandad Can- 
yons all contain surface and ground water with 
measurable amounts of radioactivity that are well below 
Concentration Guides for controlled areas. Surface and 
ground waters of these canyons are not a source of 
municipal, industrial, or agricultural supply. Surface 
waters in these canyons normally infiltrate into alluvium 
of stream channels within the Laboratory's boundaries. 
Only during periods of heavy precipitation or snowmelt 
does water from Acid-Pueblo and DP-Los Alamos Can- 
yons reach the Rio Grande. In Mortandad Canyon, 
there has been no surface water runoff past the 
Laboratory's boundary since hydrologic studies in the 
canyon began in 1960, 3 years before release of any in- 
dustrial effluents. 

c. Water Supply. The municipal and industrial 
water supply for the Laboratory and community is from 
15 deep wells (in 3 well fields) and 1 gallery (un- 
derground collection basin for spring discharge). The 
wells are located on Pajarito Plateau and in canyons east 

of the Laboratory (Fig. 12). Water is pumped from the 
main aquifer, which lies about 350 m below the surface 
of the Plateau. The gallery discharges from a perched 
water zone (a ground water body above an impermeable 
layer that is separated from an underlying main body of 
ground water by an unsaturated zone) in volcanics on 
the flanks of the mountains west of the Plateau. 

During 1981 production from the wells and gallery 
was about 5.8 x lo6 m3, with the wells furnishing about 
97% of the total production and the gallery about 3%. 
Water samples were collected from the wells and gallery 
and at six stations in the distribution system. The five 
stations in the distribution system are located within the 
Laboratory and community, while the sixth is located at 
Bandelier National Monument (Fig. 12, Table E-XII). 
The water supply distribution system at TA-57, the Fen- 
ton Hill Geothermal Site, was also sampled. 

A comparison of maximum concentrations found in 
these waters with the Environmental Protection 
Agency's National Interim Primary Drinking Water 
Standards22 is given in Table X. Detailed radiochemical 
analyses of water from the wells, gallery, and distribution 
system (including Fenton Hill) are presented in Table E- 
XIX. 

Radioactivity occurring in the water supply is low and 
naturally occurring. One analysis from Well G-1A con- 
tained a detectable amount of 238Pu (0.066 f 0.020 X 

pCi/mr) that is attributed to contamination of the 
sample during collection or processing during analysis. 
Water from the well has shown no previous detectable 
plutonium. Other plutonium analyses were at or below 
limits of detection. The '"Cs concentration (90 f 140 
x pCi/mt) from Well PM-1 appears high, but is 
within limits set by the Environmental Protection 
Agency for distribution systems. 

Samples from the water distribution system showed 
that their actual gross alpha activity was lower than the 
Environmental Protection Agency's screening limit (see 
Appendix A). Two wells (LA-1B and G-3) contained 
natural alpha activity greater than the screening limit. 
Dilution by water from the other wells results in concen- 
trations at points of use in the distribution system that 
meet the Environmental Protection Agency's criteria for 
municipal supply. Samples taken in the distribution 
system (see Table E-XIX) confirm this dilution. 

I 
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4. Radioactivity in Soils and Sediments 

Soil samples were collected from 25 stations and sediment samples from 53 stations 
in and adjacent to the Los Alamos area. Concentrations of I3’Cs, 238*239Pu , g r oss alpha, 
gross beta, and ’H from regional soil andor  sediment stations were slightly above 
worldwide fallout levels. The low concentrations are due to variability of worldwide 
fallout. Samples from 6 soil and 4 sediment perimeter stations and from 11 soil and 18 
sediment onsite stations had concentrations of radioactivity in excess of normal or 
fallout levels. Concentrations of radioactivity from these stations are less than twice the 
normal or fallout levels, except in areas where treated radioactive eflluents are released. 

c 

a. Regional Soil and Sediments. Regional soils are 
collected in the same general locations as regional waters 
(Fig. 7). Regional sediments are also collected at the 
same general locations with additional samples collected 
from Otowi to Cochiti on the Rio Grande. The exact 
locations are presented in Table E-XX and detailed 
results are in Table E-XXI. See Appendix B.3 for 
methods of collection, analysis, and reporting of soil and 
sediment data. 

Regional and perimeter soil and sediment 
radiochemical data collected from 1974 through 1977 
are used to distinguish background radioactivity (the 
result of natural and worldwide fallout) from at- 
mospheric nuclear weapons t e s t~ .*~  These data are used 
for comparison with 1981 soil and sediment results 
(Table XI). Maximum concentrations in regional soil 
samples had concentrations of I3’Cs from one station, 

Pu from one station, 239Pu from two stations, and ’H 
from two stations slightly above natural or worldwide 
fallout levels. Gross alpha and beta activity from several 
soil and sediment stations were slightly above natural or 
worldwide fallout levels for the period 1974 to 1977. All 
these concentrations were low and due to variability in 
worldwide fallout. 

During 198 1, six soil samples and three sediment sam- 
ples were collected from outlying stations (Fig. 14). 
Special analyses for plutonium were performed using 1 
kg (1 00 times the usual mass used for analyses) to in- 
crease the sensitivity of the analyses. Results from these 
198 1 analyses (Table E-XXII) approximate results from 
the period 1974 to 1977 (Table XI). 

238 

b. Perimeter Soils and Sediments. Six perimeter soil 
stations were sampled in areas within 4 .  km of the 
Laboratory. Seventeen sediment samples were collected 
from major intermittent streams ’ that cross Pajarito 
Plateau. Locations of the stations are described in Table 

E-XX and are shown in Fig. 15. Detailed analyses are in 
Table E-XXIII. 

Soil analyses from perimeter stations indicated that 
concentrations of 13’cs at two stations, 9 0 ~ r  at one sta- 
tion, and 239Pu at six stations were low but above natural 
background and fallout concentrations. The 239Pu con- 
centrations may be the result of airborne emissions from 
the Laboratory. Similar concentrations were reported 
during a study in 1970.” At a few stations, gross alpha 
(six stations), gross beta (six stations), and ’H (two sta- 
tions) slightly exceed background activity (Tables E- 
XXIII and XI). 

Sediment analyses indicated that concentrations of 
13’cs from two stations, 9 0 ~ r  from three stations, z 3 8 ~ u  
from four stations, 239Pu from four stations, and gross 
alpha from one station were above background in Acid- 
Pueblo and lower Los Alamos Canyons. Industrial ef- 
fluents were released into Acid-Pueblo Canyon before 
1964 and residual radionuclides remain there. Concen- 
trations in lower Los Alamos Canyon (Totavi to the Rio 
Grande) reflect transport by intermittent storm runoff 
from Acid-Pueblo Canyon and from onsite release of in- 
dustrial effluents into DP-Los Alamos Canyon. The con- 
centrations decrease downgradient in the canyons (Table 
E-XXIII). 

c. Onsite Soil and Sediments. Onsite soil samples 
were collected from 13 stations within Laboratory boun- 
daries. Sediment samples were collected from 27 stations 
within the boundaries (Fig. 15, Table E-XX). Analytical 
results are shown in Table E-XXIV and maximum con- 
centrations in Table XI. 

Soil analyses indicated that concentrations of 13’Cs 
from 4 stations, ‘ 9 r  from 2 stations, 2 3 8 ~ u  from 1 sta- 
tion, 239Pu from 3 stations, gross alpha from 10 stations, 
gross beta from 11 stations, and ’H from 8 stations were 
above normal or worldwide fallout levels. 

, 
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Sediment stations in Acid-Puebio, DP-Los Alamos, alluvium and their concentrations are highest near ef- 
and Mortandad Canyons contained radionuclide concen- fluent outfalls. They generally decrease in concentration 
trations above background levels (Table E-XXIV). downgradient in the canyon as sediments and 
These canyons have or are now receiving treated in- radionuclides are transported and dispersed by other in- 
dustrial liquid emuents. Radionuclides in emuents are dustrial effluents, sanitary emuents, and periodic storm 
adsorbed or attached to sediment particles in the runoff. 
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5 .  Radioactivity in Foodstuffs 

Most fruit, vegetable, fish, and honey samples collected in the vicinity of the 
Laboratory showed no apparent influence from Laboratory operations. However, 
honey from experimental hives, fruit collected onsite, and produce from a garden on the 
perimeter of the Laboratory had slightly elevated concentrations of tritium. 

a. Introduction. Fruit, vegetable, fish, and honey 
samples were collected during the fall of 198 1 to monitor 
foodstuffs for possible radioactive contamination from 
Laboratory operations. Fruits and vegetables were 
collected in the Los Alamos area and in the Rio Grande 
valley above and below confluences of intermittent 
streams that cross the Laboratory and flow into the Rio 
Grande (see Fig. 7). Fish were collected from locations 
above (Heron and El Vado reservoirs that are on the Rio 
Chama, a tributary of the Rio Grande) and below 
(Cochiti) confluences of these intermittent streams. 

Fruit and vegetables collected in the Rio Grande 
valley in the Espaiiola area and fish collected at the 
Heron and El Vado reservoirs would be unaffected by 
Laboratory operations. These locations are upstream 
from the confluences with the Rio Grande of intermittent 
streams crossing the Laboratory. They are also distant 
from the Laboratory so are unaffected by airborne emis- 
sions. These areas were used as control locations for the 
fruit, vegetable, and fish sampling program. 

Fish samples were taken from bottom feeders, such as 
carp and suckers, which have a greater probability than 
higher tropic orders of ingesting any activity that might 
be associated with sediments, as weU as from higher level 
feeders. Honey was collected from hives established in 
1978 at several locations within the Laboratory bound- 
ary near waste sdeam outfalls and a tritium facility. 
Background samples came from other locations: 
Barranca Mesa (in Los Alamos), Pajarito Acres, and 
Chimayo, New Mexico. 

Fruit and vegetable samples were analyzed for 
tritiated water, wSr, 13’Cs, 238Pu, 239Pu, and total U. Fish 
sample analyses included 238Pu, 239Pu, 13’Cs, and total U. 
Honey samples were analyzed for tritiated water, 7Be, 
”Na, and I3’Cs. 

b. Fruits and Vegetables. Data in Tables XII, XIII, 
and XIV summarize fruit and vegetable sample results 
for tritium, strontium, cesium, uranium, and plutonium 
according to different water supplies. Sample moisture 
ranged from 60 to 97% of total sample weight. 

Concentrations of tritium in water from fruits and 
vegetables collected offsite ranged from -0.4 to 4.9 
pCi/mP. All offsite concentrations are within the range of 
values measured in local ground and surface waters (0 to 
5.3 pCVmP) and atmospheric water vapor at background 
locations (-0.4 to 20 pCi/mP). At Los Alamos tritium 
concentrations measured in produce samples were 
slightly higher than at background locations. However, 
the relatively large standard deviations associated with 
these sample results makes them statistically in- 
distinguishable from background. 

At White Rock, tritium concentrations in water from 
fruits and vegetables collected from a private garden 
were slightly but statistically higher than in control sam- 
ples. However, fruit and Vegetable samples collected in a 
nearby garden in Pajarito Acres had tritium concentra- 
tions among the lowest sampled. Concentrations of air- 
borne tritium at White Rock and Pajarito Acres were ap- 
proximately 25% of those at background locations for 
198 1. Also, White Rock tritium air concentrations were 
50% lower than those at Pajanto Acres and these two 
communities use the same water supply. Therefore, it is 
not clear why the White Rock garden samples had 
statistically above-background tritium concentrations. 

The doses associated with these tritium concentrations 
at White Rock are quite small. Consumption of 120 
kg/yr of fruits and vegetables having the average White 
Rock station tritium concentration of 1.78 pCi/mE 
(which assumes that a garden supplies 25% of the 479 kg 
of the fruits and vegetables consumed annually by a 
teenager;26 see Table D-I) would result in a whole body 
50-year dose commitment of 0.02 mrem, which is 
0.004% of the Radiation Protection Standard. All sam- 
ples had tritium concentrations that were small fractions 
of the uncontrolled area Concentration Guide for water 
of 3000 pCi/mt‘ (3000 X’  

The tritium content of nectarines at TA-35 was similar 
to previously reported relatively higher values at that 
location.27 The TA-35 facility releases airborne tritium 
(see Table E-I). Elevated tritiated water concentrations 
were also measured in apples and peaches from trees 

pCi/mC). 
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Location 

I 

I 
TABLE XI1 

TRITIATED WATER CONTENT OF FRUITS AND VEGETABLES 

Water Source 

Espaiiola 
Espaiiola 
Cochiti 
Los Alamos 
Pajarito Acres 
White Rock 

TA-2 1 (Area B) 
TA-35 

TA-2 1 

Rio Grandea 
Rio Chamaa 
Rio Grandeb 
Community System 
Community System 
Community System 
Community System 
Precipitation 
Precipitation . 

Number 
Of 

Samples 

5 
6 
9 
2 
5 
5 .  
1 
2 
1 

aUpstceam from Labortory stream confluence. 
bDownstream from Labortory stream confluence. 
Tounting uncertainty. 

located near a facility in TA-2 1 ;where airborne tritium is 
also released. These few nectarines, peaches, and apples 
do not represent a significant pathway to man because 
they are within a Laboratory fence, represent a very 
small volume of edible material, and have considerably 
less tritium than the uncontrolled area Concentration 
Guide for water (3000 x 

Two of 37 samples analyzed had detectable 13’Cs. 
Detection of I3’Cs is not unusual since this radionuclide 
is present in surface soil due to worldwide fallout from 
nuclear testing. Mean I3’Cs concentrations at all loca- 
tions, however, were statistically indistinguishable from 
zero. 

The ”Sr, 238Pu. and 239Pu concentrations varied. Like 
Cs, these three radionuclides are commonly found in 

soil as  a result of worldwide fallout. Samples collected at 
the control stations, which are not affected by 
Laboratory operations, had some of the highest levels of 
90Sr, 238 Pu, and t3’Pu. However, no statistically signifi- 
cant difference existed between these pooled control 
locations and other locations. This indicates these 
radionuclide concentrations are due to fallout and not 
Laboratory emissions. 

pCi/mt). 

13 i  

Tritiated Water 
concentration ( 10-6 pcilmt) 

(f 1s) Range 
Average 

0.34 f 0.52 
0.70 f 0.83 
0.98 f 0.75 

3.6 f 1.9 
0.48 f 0.45 
1.78 f 0.48 
8.3 f 0.5c 
2.8 f 2.3 
1.5 f 0.4C 

-0.5 to 0.8 
-0.4 to 1.9 

0.0 to 2.3 
2.2 to 4.9 
0.1 to 1.1 
1.2 to 2.5 

1.2 to 4.5 
_-_ 

_ _ _  

Average 
Moisture 
(W 

94 f 4 
1 9 0 f 9  

87 f 14 
83 f 5 
88f 11 
91  f 4  

’ 8 5 f 5  
89 f 1 
82 f 5 

Average total uranium concentrations in produce 
from all locations potentially affected by Laboratory 
operations were statistically indistinguishable from those 
at control locations, with one exception. Uranium coh- 
centrations in produce collected at  Cochiti were slightly 
but statistically higher than those from control areas. 
However, these uranium concentrations were low and in 
good agreement with data published in previous environ- 
mental surveillance 

The cause of these relatively higher uranium concen- 
trations in produce is not known. Analysis of water, soil. 
and most significantly, sediment samples taken at 
Cochiti showed anly background concentrations of 
uranium, similar to those found at locations upstream 
from the Laboratory. Thus, there is no basis for at- 
tributing the difference in produce to transport of sedi- 
ment from the Laboratory. 

Doses resulting from these uranium concentrations 
are quite low. Assuming that an individual obtains 25% 
of his annual intake (approximately 120 kg) of fruits and 
vegetables from a garden having produce at these 
uranium concentrations, the 50-year dose commitment 
to the bone, the organ receiving the highest dose, is 0.15 
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TABLE XI11 

PLUTONIUM CONTENT OF FRUITS AND VEGETABLES 

238Pu @Ci/g)C Number 
of Average 

Location Water Source Samples (f 1s) Range 

Espaiiola 
Espaiiola 
Cochiti 
Los Alamos 
Pajarito Acres 
White Rock 

TA-21 (Area B) 
TA-35 

TA-2 1 

Rio Grandea 
Rio Chamaa 
Rio Grandeb 
Community System 
Community System 
Community System 
Community System 
Precipitation 
Precipitation 

5,4d 
6 

. lo 
2 
5 
5 
1 
2 
1 

0.00018 f 0.00027 
0.00046 f 0.0005 1 
0.00018 f 0.00022 
0.00010 f 0.00010e 
0.0003 1 f 0.00028 
0.00020 f 0.0001 7 

0.0002 f 0.0001e 
0.00030 f 0.00028 

-0.000 10 f 0.000 1 e 

-0.0001 to 0.0006 
0.00003 to 1.1 
-0.0001 to 0.0006 

0.000 1 to 0.000 1 
0.00002 to 0.0006 
0.0001 to 0.0005 

0.0001 to 0.0005 
--_ 

Wpstream from Laboratory stream confluence. 
%ownstream from Laboratory stream confluence. 
CDry weight. 
dFive samples analyzed for 238Pu and four.samples analyzed for 239Pu. 
Tounting uncertainty. 

239Pu @Ci/g)C 
Average 
(f 1s) Range 

0.00040 f 0.00029 

0.00021 f 0.00048 
O.OO0 17 f 0.00004 
0.0000 1 f 0.0002 1 
0.00012 f 0.00026 
0.00006 f 0.00007e 
0.00063 f 1.26 

- 0.00048 f 0.00040 
0.000 1 1 to 0.00066 
0.00004 to 0.00102 

0.00014 to 0.00020 
-0.00069 to 1.24 

-0.00034 to 0.00024 
-0.000 1 1 to 0.00044 

_ _ _  
-0.00026 to 0.00 I52 

O.OO010 f 0.000109e --- 

P 
W 
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P 

TABLE XIV 

Location 

Espaiiola 
Espaiiola 
Cochiti 
L u s  Alamos 
I’ajarito Acres 
Wliite Rock 

TA-2 1 (Area B) 
TA-21 

TA-35 

Number 
of 

Water Source Samples 

Rio Grandea 5 
Rio Chamaa 6 
Rio Grandeb IO 
Community System 2 
Community System 5 
Community System 5 
Community System I 
Precipitation . 2  
Precipitation’ 1 

URANIUM, 137Cs, A N D  90Sr CONTENT OF 
FRUITS A N D  VEGETABLES 

Uranium (pg/g)f 13’cs (pCi/g)f 9% (pci/g)” 

Average Average Average 
(i 1s) Range (* 1s) Range , (+Is) Range 

0.0026 f 0.0058 I 
0.0054 f 0.0084 
0.01 IS f 0.0102 
0.0029 f 0.004 
0.0031 f 0.0056 
0.0058 f 0.0083 
0.0035 f 0.0025c 
0.018 f 0.015 

0.0016 f 0.0012e 

O.oo00 to 0.013 
O.oo00 to 0.021 
O.oooO 10 0.033 
~.oo00 to 0.0057 -0.38 10.0.45 
O.oo00 to 0.013 
O.oo00 to 0.018 

0.0073 to 0.029 

-0.24 f 0.70 
-0.5 I * 0.72 

0.42 + 0.85 

-0.33 f 0.44 
0.65 + 1.61 

0.43 f 0.38 
... 0.0 f 0 . I C  

... 0.04 f 0.07c 

----_____ 
. ‘Upstream from Laboratory stream confluence. 

bownstream from Laboratory confluence. 
Wry weight. 
dFour samples analyzed. 
roun t ing  uncertainty; only one sample analyzed. 

-1 .1  10 0.7 
-1.5 to 0.13 
-0.7 IO 1.7 
4 . 7  IO -0.06 
-0.9 10 0.21 
-0.4 10 3.5 

..- 

0.16 to 0.7 

0.089 f 0.063 
0.055 t 0.02S 
0.063 f 0.030d 
0.017 :t 0.01 I 
0.07 f 0.10 

0.047 f 0.034 
.-. 

0.022 to 0.17 

0.033 to 0.090 
0.009 to 0.024 

0.004 to 0.098 

-.. 

--0.013 10 0.22 

... 
__. 



mrem. This dose is 0.009% of the Radiation Protection 
Standard for members of the public. 

c. Fish. No statistically significant differences be- 
tween average concentrations in fish from control areas 
and from Cochiti, the area potentially affected by 
Laboratory operations, were found for any radionuclides 
monitored by the sampling program (see Table XV). The 
radionuclide concentrations that were measured were 
low and typical of worldwide fallout. 

Low levels of "'Cs were detected in 5 of 39 samples 
analyzed. Results were scattered, with mean values from 
areas not influenced by Laboratory operations being 
slightly higher than those downstream from the 
Laboratory for three out of four sample types. 

Two samples, both from control areas not influenced 
by Laboratory operations, had detectable 238Pu. Four 
samples had detectable 239Pu. Two samples, including 
the highest which was found in a sucker gut sample, were 
from a control area. The other two were from Cochiti. 
All detectable 239Pu concentrations were less than a third 
of 239Pu levels found in sediments from background loca- 
tions (see Table E-XXII). Detection of plutonium in fish 
is expected since plutonium is present in the environment 
at low levels as a result of worldwide fallout from 
weapon tests. 

Mean concentrations of both 238Pu and 239Pu were 
generally slightly, but not statistically, higher at control 
areas than at Cochiti, which is downstream from the 
Laboratory. This indicates that the measured concentra- 
tions of 2 3 8 P ~  and 239Pu are due to worldwide fallout. 

As expected, a large proportion of samples from both 
Cochiti and from control areas (31 of 39 samples, or 

6. Radioactive Airborne Emissions and Liquid Emuents 

I 
80%) had detectable levels of uranium. Uranium is pre- 
sent naturally in the environment and is detectable in 
foodstuffs at trace levels similar to those found in this 
sampling. No statistically significant difference was 
found between uranium concentrations at Cochiti and at 
control locations. 

r 

d. Honey. Honey samples were analyzed for 
tritiated water, 'Be, "Na, and I3'Cs. Results are shown 
in Table E-XXV. Also shown are analytical results from 
previous years, which included analyses for total 
uranium, '"Pu, 239Pu, and 241Am. 

No samples had detectable levels of 'Be and 13'Cs. 
Only one sample, at TA-33, had detectable 22Na. All 
samples except the sample collected at TA-16 had 
detectable levels of tritiated water, which is expected due 
to the presence of tritiated water in the environment from 
worldwide fallout and to the location of onsite stations 
near facilities that release 'H. The sample having the 
highest tritiated water concentration was collected at 
TA-33, the facility that emitted the most airborne tritium 
during 1981. Honey samples from the two offsite hives 
were lower in tritiated water than honey from all onsite 
hives except one. 

The dose from consuming honey at these radionuclide 
levels is a small fraction of t ie  Radiation Protection 
Standard. Eating 5 kg of honey at the highest tritiated 
water concentration of 156 pCilmP and with detectable 
22Na would result in a dose to the whole body of 0.02 
mrem, which is 0.004% of the Radiation Protection 
Standard for members of the public. 

. I  

Quantities of airborne radioactive emissions released from Laboratory operations in 
198 1 were lower for all radionuclides, except uranium, argon, phosphorus, beryllium, 
and activation products when compared to 1980. These increases are primarily due to 
programmatic activities at the Los Alamos Meson Physics Facility. Liquid effluents 
from two waste treatment plants contained radioactivity at levels well below the Depan- 
ment of Energy's controlled area Concentration Guides. 

I 

Radioactive airborne emissions are discharged at the consist principally of filtered ventilation exhausts from 
Laboratory from 86 stacks and liquid emuents are dis- gloveboxes, other experimental facilities, some process 
charged from 2 industrial waste treatment plants and 1 . facilities such as the liquid waste treatment plants. ex- 
sanitary sewage lagoon system. The airborne emissions hausts from the research reactor, and exhausts from the 
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linear particle accelerator at the Los Alamos Meson 
Physics Facility. Releases of various isotopes from the 
technical areas are detailed in Table E-I. Quantities of 
radioactivity released depend on research programs con- 
ducted, so vary significantly from year to year (seeFigs. 

Routine airborne releases of tritium (296 Ci lower, 4% 
lower) and plutonium (690 pCi lower, 92% lower) were 
both lower when compared to quantities released during 
1980 (see Figs. 16 and 17). Americium releases (0.032 
FCi lower, 52% lower) were also lower. 

Routine airborne releases of 41Ar (409 Ci higher, 43% 
higher), 7Be (1.8 mCi higher, 15% higher), and other ac- 
tivation products ("Cy I3N, "0; 206 740 Ci higher, 
142% higher) were higher when compared to quantities 
released during 1980 (see Fig. 18). These increases are 
due to increased programmatic activities and changes in 
the ventilation systems at the Los Alamos Meson 

16- 18). \' 

I 

Physics Facility. The half-lives of llC, 13N, and l5O 
range from 2 to 20 minutes, so they decay very rapidly. 
The half-life of 41Ar is 1.83 hours, so it too decays 
quickly. The half-life of 7Be is 54 days, so persists longer 
in the environment. 

In addition to airborne releases from facilities, some 
depleted uranium (uranium consisting almost entirely of 
*"U) is dispersed by experiments employing conven- 
tional high explosives. In 1981, about 1087 kg of 
depleted uranium were used in such experiments. Based 
on known isotopic composition, this mass is estimated to 
contain approximately 0.38 Ci of activity. Most debris 
from these experiments is deposited on the ground in the 
vicinity of the firing point. Limited experimental informa- 
tion indicates that no more than about 10% of the 
depleted uranium becomes airborne. Approximate dis- 
persion calculations indicate that resulting airborne con- 
centrations would be in the samelrange as attributable to 

Air 

Q-aL i qu i d 

loo I 
1971 1972 1973 1974 1975 1976 1977 1 

Year 

,P 
.. 

I' 

78 1979 1980 1981 

1 22.000 C i  accidental release J u l y  15, 1976 
2 30,800 C i  accidental release October 6, 1977 
3 3,000 C i  accidental release May 4. 1979 

Fig. 16. Summary of tritium releases (air and liquid). 
I 

I 
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Fig. 17.  Summary of plutonium releases (air and liquid). 

natural crustal-abundance uranium in resuspended dust. 
This theoretical evaluation is compatible with the con- 
centrations of atmospheric uranium measured by the 
routine air sampling network (see Section IV.A.2). Es- 
timates of nonradioactive releases from these experi- 
ments are discussed in Section IV.B.2. 

Treated liquid emuents containing low levels of 
radioactivity are released from the Central Liquid Waste 
Treatment Plant (TA-50), a smaller plant serving the old 
plutonium processing facility (TA-21), and a sanitary 
sewage lagoon system serving the Los Alamos Meson 
Physics Facility. Detailed results of the emuent radioac- 
tivity monitoring are in Table E-XXVI and Figs. 16, 17, 
and 19. Changes in total releases in 1981 compared to 
1980 were as follows: plutonium (49 mCi higher, 506% 
higher), americium (18.6 mCi higher, 324% higher), 
strontium (6.21 mCi higher, 11% higher), uranium (1.01 
mCi higher, 53% higher), tritium (27 541 mCi lower, 
6 1 Yo lower), and cesium (9.92 mCi lower, 7% lower). 
The increases were due mostly to higher quantities of 

48 

radioactivity in process wastes from the Plutonium 
Processing Facility ("A-55) and were treated at the TA- 
50 Central Liquid Waste Treatment Plant. Design work 
is underway for upgrading TA-50, which will reduce the 
amount of contaminants in its emuent. 

A total of 2.486 x lo' P of effluent was discharged 
from the TA-53 sanitary lagoon system containing 0.49 
Ci of "Na, 6.8 Ci of 'Be, and 24 Ci of 3H. The source of 
the radioactivity was activated water from beam-stop 
cooling systems. Samples of water, sediments, and 
transpirate from trees adjacent to the discharge from the 
lagoons have been collected this year and the results of 
this sampling program are discussed in Section V1.G. 

Releases from the larger radioactive liquid waste treat- 
ment plant (TA-50) are discharged into a normally dry 
stream channel in Mortandad Canyon where surface 
flow has not passed beyond the Laboratory boundary 
since before the plant began operation (see Fig. 2). Dis- 
charges from the smaller plant (TA-21) are into DP Can- 
yon, a tributary of Los Alamos Canyon where runoff 
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Fig. 18. Summary of "Ar, "C, 13N, and "0 airborne emissions. 
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does at times flow past the boundary and transports 
some residual activity adsorbed on sediments (see Fig. 
2). Effluent from the Los Alamos Meson Physics 

Facility’s sanitary lagoons sinks into alluvium within the 
Laboratory boundary. . 

B. Chemical Constituents 

1. Chemical Quality of Surface and Ground Waters 

Chemical analyses of surface and ground waters from regional, perimeter, and onsite 
noneffluent release areas varied slightly from previous years. However, these variations 
in concentrations were within the normal range of seasonal fluctuations. Chemical 
quality of water from the municipal supply for the Laboratory and community meets 
standards set by the Environmental Protection Agency and New Mexico Environmental 
Improvement Division. Analyses from onsite effluent release areas indicated that some 
constituents were higher than in naturally occurring waters. However, these waters are 
not a source of municipal, industrial, or agricultural supply. 

a. Regional and Perimeter Surface and Ground 
Waters. Regional and perimeter surface and ground 
waters were sampled at the same locations as were used 
for radioactivity monitoring (Table E-X). Surface waters 
were sampled at 6 regional stations, 5 perimeter stations, 
and 27 stations in White Rock Canyon (Figs. 7, 12, and 
13). Maximum concentrations for seven parameters are 
in Table XVI. Maximum concentrations are compared 
to drinking water standards as a point of reference, even 
though the waters are not used for municipal or in- 
dustrial supply. Detailed analyses from the regional, 
perimeter, and White Rock stations are presented in 
Tables E-XI, E-XII, and E-XIII, respectively. (See Ap- 
pendix B.3 for methods of collection, analyses, and 
reporting of water data.) 

The chemical quality of surface water varies at given 
stations during a year because of dilution of base flow 
with runoff from precipitation. There has been no signifi- 
cant change in water quality from previous years’ 
analyses. 

b. Onsite Surface and Ground Waters. Water sam- 
ples were collected from three surface water stations and 
seven wells completed in the main aquifer (Table E-X). 
Maximum concentrations for selected constituents are in 
Table XVI. They are located in onsite areas that do not 
receive industrial emuents (Fig. 12). Detailed results of 
analyses are given in Table E-XIV. Water quality at the 
surface water stations varies slightly as base flow is 
diluted with varying amounts of storm runoff. The 

quality of surface and ground waters has not changed 
significantly from previous years’ analyses. 

Maximum concentrations of selected constituents 
found in each canyon are summarized in Table XVI. 
Tables E-XV through E-XVIII detail chemical quality 
analyses of surface and ground waters from 37 stations 
in canyons that receive sanitary andlor industrial emuent 
(Fig. 12, Table E-X). Individual analyses are shown in 
Tables E-XV to E-XVIII. 

Acid-Pueblo Canyon received industrial emuents from 
1943 to 1964. Currently it is receiving treated sanitary 
emuents, which are now the major part of the flow. The 
emuents are from a Los Alamos County operated plant. 
Sandia Canyon receives cooling tower blowdown and 
some treated sanitary emuents. DP-Los Alamos and 
Mortandad Canyons receive treated industrial emuents 
that contain sone radionuclides and residual chemicals 
used in the was!: treatment processes. The high total dis- 
solved solids &DS) and chlorides result from effluents 
released into $ch of these canyons. The maximum con- 
centration of sodium occurs in Sandia and Mortandad 
Canyons; fluoride in DP-Los Alamos and Mortandad 
Canyons; nitrate in Acid-Pueblo, DP-Los Alamos, and 
Mortandad Canyons; and total dissolved solids in San- 
dia Canyon. All of these concentrations were above 
drinking water standards. However, these onsite waters 
are not a source of municipal, industrial. or agricultural 
supply. Maximum concentrations occurred near effluent 
outfalls. The chemical quality of the water improves 
downgradient from the outfalls. There is no surface flow 

50 



TABLE XVI 

MAXIMUM CHEMICAL CONCENTRATIONS IN SURFACE AND GROUND WATERS 

Number 

Stations Ca Mg Na CC F NO3 TDS 
of mg/e 

- - - - - -  

Standard or Criteriaa --- , --- --- 250 250 2.0 45 1 000 

Regional Stations 6 51 13 85 162 1.1 6 418 

Perimeter Stations 5 31 7 30 14 0.7 13 180 

White Rock Canyon 

Maximum Concentration 
Maximum Concentration as Per Cent 

of Standard or Criteria 

Onsite Stations 
Nonemuent Stations 
Emuent Release Stations 

Acid-Pueblo Canyon 
DP-Los Alamos Canyon 
Sandia Canyon 
Mortandad Canyon 

38 9 139 49 1.1 15 438 - - - - -  27 

--- 5i 13 139 162 2.0 IS 438 
--- --- --- 56 53 100 33 44 

2.8 16 304 46 13 37 130 10 

I 

9 32 5 108 65 0.9 60 406 
8 42 8 250 206 13 186 902 
3 132 19 381 117 1.3 17 1 930 

31 8 812 78 4.2 1 610 2 632 7 - - - - -  

Maximum Concentration -_- 132 19 812 206 13 1 610 2 632 
Maximum Concentration as Per Cent --- --- --- 325 82 650 3 600 263 

of Standard or Criteria 

Water Supply 
Supply Wells and Gallery 14 28 8 162 16 3.0 4.9 3 90 
Distribution 

Los Alamos 5 25 7 74 5 1.4 3.5 224 
Bandelier 1 9 2 42 17 0.4 1.3 114 

Fenton Hill (Well) 1 52 6 14 44 0.1 1.1 272 - - - - -  

Maximum Concentration --- 52 7 162 44 3 .O 4.9 390 
Maximum Concentration as Per Cent --- _-- --- 65 18 150 11 39 

of Standard or Criteria 

T h e  Environmental Protection Agency’s National Interim Primary Drinking Water Standdds and New 
Mexico’s Environmental Improvement Division’s maximum contaminant levels. 
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to the Rio Grande in these canyons except during 
periods of heavy precipitation or spring snowmelt. 

c. Water Supply. Municipal and industrial water 
supplies for the Laboratory and community were sam- 
pled at 13 deep wells, 1 gallery (an underground collec- 
tion basin for spring discharges), 5 stations in the dis- 
tribution system, and at Bandelier National Monument 
(Table E-X, Fig. 12). Maximum concentrations of 
chemical constituents from well, gallery, and distribution 
system stations are compared to criteria in Table XVII. 
Detailed analyses are in Table E-XIX. Also, shown in 
Table E-XXVII is the chemical quality of water used 
from a supply at Fenton Hill (TA-57). This site is located 

about 30 km west of Los Alamos.’ Appendix A gives 
federal and state standards and criteria for municipal 
water supplies. 

Concentrations of fluoride in water from well LA- 1 B 
were above standards for drinking water.” However, 
mixing with water from other wells reduces the concen- 
trations at points of use to levels that are well within 
standards. The fluoride in water from well LA-1B is 
naturally occurring in the aquifer. Comparison of quality 
of water in the distribution systems at Los Alamos, Ban- 
delier National Monument, and Fenton Hill with En- 
vironmental Protection Agency standards shows that all 
three systems are in compliance. 

2. Nonradioactive Airborne Emissions and Liquid Emuents 

Nonradioactive airborne emissions from the beryUium fabrication shop, gasoline 
storage and combustion, power plant, gases and volatile chemicals, waste explosive 
burning, and dynamic testing did not result in any measurable or theoretically 
calculable degradation of air quality. Particulate concentrations in the Los Alamos area 
exceeded state standards on one day when the state was sampling. 

tive liquid emuents from 100 industrial discharge points and 10 sanitary treatment 
facilities. This year 9 of 10 sanitary sewage treatment facilities exceeded 1 or more of 
the National Pollutant Discharge Elimination System limits (excluding flow rate limita- 
tions) in 1 or more months. Fewer than 7% of all samples from the industrial outfalls ex- 
ceeded National Pollutant Discharge Elimination System limits. 

A single National Pollutant Discharge Elimination System permit covers nonradioac- 
( 

a. Particulate Air Quality. Airborne particulate 
concentrations in the Los Alamos and White Rock areas 
are routinely measured by the New Mexico State En- 
vironmental Improvement Division. The highest 24 h 
averages and annual averages are compared to the New 
Mexico Ambient Air Quality Standards for particulates 
in Table XVIII. Table E-XXVIII summarizes these data 
for 198 1. One 24-h average of 167 pg/m3 in White Rock 
was unusually high and exceeded the state standard. The 
next highest 24-h average was 96 pg/m’. The annual 
geometric means for Los Alamos and White Rock were 
well within state standards. Although true 7-day and 30- 
day averages cannot be calculated, there is no indication 
that they would exceed state standards. 

b. Airborne Emissions. Airborne emission sources 
at the Laboratory that are routinely assayed include the 
beryllium shop, gasoline storage and combustion, the 

TA-3 power plant, gas and volatile chemical usage, 
waste explosive burning, and dynamic testing operations. 
These sources are discussed separately in the following 
paragraphs. 

Beryllium concentrations in stack gases from the 
beryllium shop during 198 1 ranged from 0.004 to 0.008 
pg/m3. The state ambient air quality standard for 
beryllium is 0.01 pg/m3, as a 30-day average, which was 
not exceeded. Total beryllium emissions for the year 
were about 1.9 mg. This is down somewhat from 1980 
and down significantly from years prior to 1980 when 
total emissions were 15 to 20 mg/yr. The reason is that 
the beryllium shop is not being used as much as in 
previous years. The sampling pump for the beryllium 
shop exhaust stack was inoperative during July and part 
of August. This did not significantly affect 1981 data, 
because the shop use during that period was negligible. 
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TABLE XVll 

Standard or Criteria 
Supply Wells and Gallery 

Maximum Concentration 
Maximum Concentration as Per Cent 

of Standard or Criteria 

Distribution 
Los Alamos 
Bandelier 
Fenton Hill (Well) 

Maximum Concentration 
Maximum Concentration as Per Cent 

of Standard or Criteria 

MAXIMUM CHEMICAL CONCENTRATIONS IN WATER SUPPLY 

me/c 
Numkr 

of 
Analyses Ag AS Ba Cd Cr F Hg NO3 Pd sc ----------- 

_._ 0.05 0.05 1.0 0.010 0.05 2.0 0.002 45 0.05 0.0 I 

I 4  ’ t0.0003 0.038 0.15 t0.002 0.039 3.0 <0.0002 4.9 0.009 (0.005 
--. < I  76 I5 t 2  78 150 <I0 1 1  18 <so 

3.5 0.004 (0.005 
I t0.0003 0.009 0.048 <0.0002 0.004 0.4 --- 1.3 (0.003 tO.005 
I- t0.0003 t0.005 0.320 t0.0002 (0.002 0.1 ... 1.1 t0.003 t0.005 

5 t0.0003 0.026 0.080 (0.0002 0.046 1.4 --- 

- - - - - - - - - - - 
.._ t0.0003 0.026 0.320 (0.0002 0.046 1.4 .-- 3.5 0.004 (0.005 
_._ < I  52 32 <2 92 70 .__ 7 8 < 50 
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TABLE XVIII 

SUMMARY OF ATMOSPHERIC PARTICULATE CONCENTRATIONS 
IN LOS ALAMOS AND WHITE ROCK DURING 1981 

New Mexico 
Ambient Air 

Quality Standards Los White 
for Particulates Alamos Rock 

(Pdm3) (Cldm3) -- (Pdm3) 

Maximum 24 h average 
Maximum 7 day average 
Maximum 30 day average 
Annual geometric mean 

A large fleet of cars and trucks is maintained for the 
Laboratory complex by the Zia Company. During fiscal 
year 198 1, a total of 2.2 x lo6 E of gasoline were used by 
this fleet to cover 9.1 x lo6 km. These figures are nearly 
identical to those for fiscal year 1980. 

Carbon monoxide, hydrocarbons, nitrogen oxides, sul- 
fur oxides, and particulates are emitted during vehicle 
operation. There are also gasoline evaporative losses 
associated with gasoline storage and vehicle refueling. By 

150 96 167 
110 
90 
60 38 40 

_ _ _  _ _ _  
_ _ _  --_ 

breaking down total gasoline usage among the size 
classes of vehicles and by applying the most appropriate 
Environmental Protection Agency emission  factor^^^'^^ 
to these data, air emissions associated with maintenance 
and operation of the vehicle fleet (Table XIX) were es- 
timated. The gasoline evaporative losses and carbon 
monoxide, hydrocarbon, and nitrogen oxide emissions 
are quite different from previous years because of the use 

TABLE XIX 

ESTIMATES OF AIR POLLUTANT EMISSIONS 
ASSOCIATED WITH MAINTENANCE AND 

OPERATION OF THE VEHICLE FLEET 

Estimated Change 
Amount. From 1980 

Pollutant (metric tons) (%I 

Gasoline evaporative losses 6.5 --- 
Carbon monoxide 339 -__ 
Hydrocarbons 15.5 -__ 
Nitrogen oxides 9.4 
Sulfur oxides 1 . 1  0 
Particulates, exhaust 0.7 0 
Particulates, tires 1.2 -0.1 

--- 
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of new Environmental Protection Agency emission fac- 
tors. 

The TA-3 power plant is fueled with natural gas and 
thus comes under state regulations for,gas burning equip- 
ment. These regulations specify maximum allowable 
nitrogen oxide emissions but also contain a provision ex- 
empting facilities that have a heat input of less than 1 x 
10” Btu/yr/unit. Heat inputs for the TA-3 power plant 
individual boilers during 198 1 were 0.70 X lo’, Btu, 0.67 
x lo’, Btu, and 0.34 X loL2 Btu. Total heat input for the 
power plant was 1.71 x lo’, Btu (about 10% less than 
last year), but inputs for the individual boilers were below 
the 1 x 10” Btu/yr exemption threshold.’ 

Measured concentrations of nitrogen oxides (NO3 in 
the power plant stack gas ranged from 24 to 48 ppm, 
which is about 20% of the standard that would apply if 
the heat input threshold was exceeded. Sulfur dioxide 
(SO,) analyses of the stack gas are not performed 
routinely, but the sulfur content of the natural gas fed to 
the boilers is so low that it precludes any significant SO2 
emissions. Table XX shows estimated total power plant 
emissions for 198 1,  based on Environmental Protection 
Agency emission factorsz9 for natural gas burning 
facilities. 

The Laboratory complex uses large quantities of 
various volatile chemicals and gases, some of which are 
released into the atmosphere by evaporation or exhaust. 
Using data from stock records, a table of patterns of 
chemical usage over past years has been compiled (Table 

During 1981 a total of 16 907 kg of high-explosive 
wastes was disposed by open burning at the Laboratory. 

. 

E-XXIX). 

TABLE XX 

ESTIMATES O F  STACK GAS EMISSIONS 
FROM THE TA-3 POWER PLANT 

Estimated Amount 
Pollutant (meuic tons) 

Sulfur oxides 0.45 
Hydrocarbons 0.74 
Carbon monoxide 12.7 
Particulates 7.5 
Nitrogen oxides 234 

I 

Estimates of emissions (Table XXI) were made by using 
data from experimental work carried out by Mason & 
Hangar-Silas Mason Co., I ~ c . ~ ’  Open burning of high- 
explosive wastes is permitted by New Mexico Air 
Quality Control regulations. 

Dynamic experiments employing conventional ex- 
plosives are routinely conducted in certain test areas at 
the Laboratory and may contain quantities of potentially 
toxic metals, including beryllium, lead, and uranium. 
Some limited field experiments, based on aircraft sampl- 
ing of debris clouds, provided information on the propor- 
tion of such materials aerosolized. This information was 
employed to prepare estimates of airborne concentra- 
tions at the Laboratory boundary based on the amounts 
of explosives used during 198 1.  The results are presented 
in Table E-XXX along with comparisons to applicable 
air quality regulations. The average concentrations of 
uranium, beryllium, and lead are all less than 0.004% of 
applicable standards. 

c. Liquid Effluents. Nonradioactive liquid waste 
discharges are authorized by National Pollutant Dis- 
charge Elimination System (NPDES) permit number 
NM 0028355 issued by the Environmental Protection 
Agency effective October 16, 1978. The permit 
authorizes discharges from 100 industrial outfalls in 10 
industrial categories and 10 domestic waste outfalls. 
Tables E-XXXI and E-XXXII summarize the efluent 
quality of the domestic and industrial waste outfalls, 
respectively. 

The current NPDES permit was scheduled to expire 
on June 30, 1981, but was extended by the Environmen- 
tal Protection Agency. A new NPDES application re- 
quired under the Environmental Protection Agency’s 
Consolidated Permit Regulation was submitted in April 

TABLE XXI 

ESTIMATED EMISSIONS FROM 
BURNING O F  EXPLOSIVE WASTES 

Estimated Amount 
(kg) Pollutant 

, Carbon monoxide 132 
Particulates 304 
Nitrogen oxides 5 10 
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198 1 .  On August 14, 198 1 ,  the Environmental Protec- 
tion Agency issued for the Laboratory a public notice, 
fact sheet, and proposed NPDES permit. The final 
NPDES permit was scheduled for issuance in September 
198 1 ,  but has been delayed pending resolution of certain 
issues regarding state certification by New Mexico. Until 
the new permit is issued, the Laboratory will continue to 
operate under the original permit. The major changes in 
the proposed new permit are elimination of flow as an ef- 
fluent limit at all domestic waste outfalls and elimination 
of fecal coliform as an efluent limit at one domestic 

In 1981 corrective action was undertaken at two 
domestic waste treatment plants. At one location, a 
chlorination chamber was installed and at a second loca- 
tion construction was started on intermittent sand filters. 
The filters are scheduled for completion in 1982. 

For industrial discharges in 1981, as in past years, the 
main emphasis regarding corrective action has been 

* waste outfall. 

I 

C. Meteorology 

elimination of discharges. Since the &PDES permit was 
issued in 1978, a total of 19 outfalls have been 
eliminated. During 198 1 a solids removal system and pH 
adjustment station were installed at the Laboratory's 
steam plant. At another facility, a manifold system 
reduced six outfalls to two. 

This year one of the domestic waste treatment plants 
met all limits and one lagoon exceeded only flow limits. 
Fewer than 7% of the samples from the industrial out- 
falls exceeded permit limits during 1981. 

The two radioactive waste treatment plants have the 
largest number of limits with which to comply, and those 
plants exceeded one or more limits in fewer than 1% of 
the samples taken. Details of the efluent quality from 
these two plants are given in Table E-XXVI for non- 
radioactive (including several not regulated by the 
NPDES permit) and radioactive constituents. 

Weather during 1981 for Los Alamos was unusually warm and precipitation was 
near normal. It was the second consecutive very warm year and the warmest since 
1956. Normal rainfall returned in March, ending the severe drought that began in June 
1980. It was marked by many high temperature records and unusually warm tem- 
peratures in January, February, April, June, November, and December. . 

1. Summary of 1981 Weather 

Los Alamos experienced a very warm 1981 but had 
near normal precipitation, breaking the long drought ex- 
tending from 1980. The 1981 weather is summarized in 
Fig. 20, Table E-XXXIII, and Table E-XXXIV. Again, 
the past year continued the trend of extreme weather that 
began in the latter half of the 1970s. The past year 
became the fourth warmest year on record, slightly ex- 
ceeding the very warm 1980; A total of 35 days or 
almost 10% of the days in the year tied or exceeded daily 

- maximum temperature records. Most importantly, the 
severe drought that began in June 1980 ended in March 
1981. Total precipitation for 1981 was near normal. 

The year started out very warm and dry with January 
and February 198 1 and December 1980 comprising the 
warmest winter on record with an average temperature 
of 1.4"C (36.3'F). Previously, the warmest winters were 
1979 to 1980 and 1953 to 1954. It was also the driest 

winter on record with only 11.9 mm (0.47 in.) of 
precipitation. Only 24.1 cm (9.5 in.) of snow fell during 
the 3-month period, accumulating the fourth lowest 
amount of snow for any winter on record. Eight days in 
January and February tied or set maximum temperature 
records. 

A strong high pressure ridge anchored over :he 
western United States finally yielded to intense storms in 
March, allowing heavy precipitation to fall. A total of 
69.3 mm (2.73 in.) of precipitation fell during the month 
with 747 mm (29.4 in.) of snow. A locally heavy 
snowstorm produced 38.1 cm (15.0 in.) of snow on the 
eleventh. Until March of 1981, only 144.6 mm (5.69 in.) 
of precipitation had fallen during the previous 9 months, 
representing about less than a third of the normal 
amount for that period. 

Another high pressure ridge developed over the Rocky 
Mountains in April causing warm and dry conditions for 
much of the month. Daily maximum temperature 

a 
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Fig. 20. Summary of 1981 weather in Los Alamos (Data from Occupational Health Laboratory, 
OHL, at TA-59). 
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records were set in the final 6 days of the month. The 
I month became the third warmest April on record. An in- 

tense storm produced wind gusts as strong as 35.5 mlsec 
(78 mph) on April 3. 

The ridge weakened in May but reintensified during 
June causing high daytime temperatures. The average 
maximum temperature for June was the second highest 
on record, next to that of June 1980. Ten days in June 
set record daily maximum temperatures, including a tem- 
perature of 35.OoC (95OF) on June 22, equaling the all- 
time maximum temperature for any day set on July 11, 
1935. There were 8 days with temperatures of at least 
32.2"C (90°F), the most in a month on record except for 
9 in June 1980 and 1 1 in July 1980. The normal for June 
is less than 1 day. 

Several more high temperature records were set in 
July and August, although these months had near- 
normal temperatures. Both temperature and rainfall 
remained near normal through October. However, 
another strong ridge formed over the Rocky Mountain 
states in November, causing warm weather over New 
Mexico and Los Alamos for the remainder of the year. 
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Nine maximum daily temperature records were set in the 
last 2 months of the year. December 198 1 was the driest 
December on record with only 0.25 mm (0.01 in.) of 
precipitation. The month also tied for the least amount of 
snow for December with 0.5 cm (0.2 in.). 

2. Wind Roses for' 1981 

The 1981 wind speed and direction measured at the 
Occupational Health Laboratory (OHL, TA-59) are 
plotted in wind roses (see Fig. 2 1). A wind rose is a circle 
from the center of which emanate lines representing the 
direction from which the wind blows. The length of each 
line is proportional to the frequency of the wind speed in- 

. terval from that particular direction. Each direction is 
one of the 16 major compass points (N, NNE, etc.) and 
is centered on a 22.5 O sector of the circle. The frequency 
of the calm winds, defined as those having wind speed of 
less than 1 mlsec and no direction, is given in the circle's 
center. 

The OHL wind data were measured at a height of 23 
m with over 99% data recovery for 198 1. The wind roses 
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in Fig. 21 include an annual summary for 198 1 and sum- 
maries for daytime and nighttime hours. Daylight hours 
were defined as the hours when measured solar insola- 
tion was less than 0.01 langleys/min. Los Alamos is a 
generally light wind site with an annual average wind 
speed of 3.0 m/sec. Only 12% of wind speeds in 1981 
were greater than 5 m/sec, while almost 50% were less 
than 2.5 m/sec. 

The distribution of wind direction reflects (1) the loca- 
tion of Los Alamos on the southern side of the 
midlatitude westerlies, and (2) the northwp-southeast 
slope of the Jemez Mountains and Paja$o Plateau. 
Predominance of winds from NW to SW isiproduced by 
“westerlies,” which are often located as far:as New Mex- 
ico. The slope of the terrain produces a di:?tinct daily pat- 
tern under weak atmospheric pressure gradients. At 
night, drainage winds (less than 2.5 m/sec) flow down 
from the Jemez Mountains out of the NW and WNW. 
During the day, light upslope winds come up out of the 
SE to SSE. 

’ 
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3. Rainfall Summary for 1981 

Near-normal amounts of precipitation returned to the 
Los Alamos area in 1981 after the very dry previous 
year. Figure 22 shows 1981 quarterly and annual 
precipitation for four sites. See Figs. 2 and 4 for loca- 
tions of the sites. The four sites-TA- 16 (S-Site), TA-59 
(Occupational Health Laboratory), TA-54 (Area G), and 
White Rock-have elevations of 2338, 2249, 2039, and 
1944 m, respectively. Note that precipitation increases 
with higher elevation. TA- 16, the highest site, received 
the most precipitation and White Rock, the lowest, 
received the least. About-half of the precipitation fell dur- 
ing the period July-September at all sites. 

A brief, very heavy rainfall of 44.5 mm (1.75 in.) oc- 
curred on July 27 at TA-16. The line of thundershowers 
only produced about 16.5 mm (0.65 in.) of rain at each 
of the other three sites. The rainfall at TA-16 equaled the 
35-year rain for a 15-minute period with a total of 25.4 
mm (1.00 in.). Table XXII shows rainfall amounts dur- 
ing this rainstorm and the expected return periods for 
several elapsed times. 

0 
JAN-MAR APR- JUN JUL-SEP OCT-DEC 

ANNUAL TOTAL 
(cm) (in) 

111111111111I11111 S-S I TE (TA- 16) 54.25 21.36 

=I OHL (TA-59) 45.03 17.73 

111IIII11 A R E A 4  (TA-54) 3 1.75 12.50 

-I= WHITE ROCK 26.62 10.48 
I 

Fig. 22. Summary of 1981 precipitation at four sites at the Laboratory. 

59 



TABLE XXII 

RAINFALL INTENSITIES AND EXPECTED 
RETURN PERIODS FOR THE JULY'27, 1981 

RAINSTORM AT TA-16 

Cumulative Amount 
Return* Elapsed of Precipitation 

Time (mm) - (in.) (Years) 

15 min 25.4 1 .oo 35 
30 min 31.8 1.25 25 
60 min 40.1 1.58 25 

2 h  43.4 1.71 15 
3 h  44.5 1.75 10 
6 h  44.5 1.75 5 

24 h 44.5 1.75 <2 

aReturn periods based on memorandum dated August 
11, 1981, from Leonard Lane (LS-6) to Brent Bowen 

(H-8). A return period is the number of years that would 
normally pass before a rainfall of equal intensity would 
likely occur. 

a 
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V. E N V I R O N M E N T A L  P R O T E C T I O N  
PROGRAMS AT LOS ALAMOS 

A. Laboratory Environmental Review Committee 

The Laboratory has a Laboratory Environmental 
Review Committee to provide management of the 
Laboratory with a critical overview of environmental 
concerns. The Laboratory Environmental Review Com- 
mittee membership consists of representatives from the 
Associate Directors for Technical Support and Legal Af- 
fairs Offices, and the Engineering, Budget, and Health 
Divisions. The Laboratory Environmental Review Com- 
mittee has responsibility to review environmental docu- 
ments prepared for the Department of Energy by the 
Laboratory. Additionally, the Laboratory Environmental 
Review, Committee identifies and reviews items of en- 
vironmental interest that are generated by Laboratory 
activities or that affect Laboratory programs and 
property. 

An Environmental Evaluations Coordinator, based in 
the Environmental Surveillance Group, assists the 
Laboratory Environmental Review Committee by (a) 
coordinating with user groups, Health Division and 
Engineering Division on environmental documentation 
and (b) providing input to construction or programmatic 
project design at the earliest stage for appropriate en- 
vironmental decision making. 

Projects that may require an environmental assess- 
ment or environmental impact statement are screened by 
the Environmental Evaluations Coordinator to determine 
the necessary preliminary environmental documentation. 
When needed, various resource people are identified by 
the Environmental Evaluations Coordinator to assist in 
preparation of the draft environmental document. 

The Environmental Evaluations Coordinator also 
coordinates input on environmental matters for other of- 
ficial documents and the Quality Assurance program 
(see next section). The Environmental Evaluations 
Coodinator and Environmental Surveillance Group’s 
representative to the Quality Assurance program work 
with those responsible for construction andlor program- 
matic activities to assure that proper environmental con- 
siderations are made during project design and that they 
are implemented in the Quality Assurance program. 

B. Quality Assurance 

The Laboratory has a Quality Assurance program3* 
for engineering, construction, modification, and main- 
tenance of Department of Energy facilities and installa- 
tions. The purpose of the program is not only to 
minimize chance of deficiencies in construction, but also 
to improve cost effectiveness of facilities’ design, con- 
struction, and operation, and to protect the environment. 
The Quality Assurance program is implemented from in- 
ception of design through completion of construction by 
a project team approach. The project team consists of in- 
dividuals from the Department of Energy’s program divi- 
sion, Department of Energy’s Albuquerque Operations 
and Los Alamos Area Offices, Laboratory operating 
group(s), Laboratory Engineering Division, design con- 
tractor, inspe6tion organization, and construction con- 
tractor. 

Under the project team approach, each organization 
having responsibility for some facet of the project is 
likewise responsible for its respective aspects of the 
overall Quality Assurance program. For example, it is 
the inspection organization’s responsibility to provide 
assurance that the structures, systems, and components 
have been constructed or fabricated in accordance with 
the approved drawings and specifications. 

Laboratory representatives are responsible for coor- 
dinating reviews and comments from all groups with a 
vested interest in the project. In particular, the Environ- 
mental Surveillance Group reviews proposed new con- 
struction, maintenance activities, and modifications to 
existing facilities to minimize any environmental 
degradation. Consideration is given to the present condi- 
tion of the site (soils, geology, ground water, surface 
water, air quality, archeology, flora, fauna, drainage 
features, etc.), environmental consequences of the 
proposed project (airborne emissions, liquid emuents, in- 
dustrial waste, solid waste, noise levels, traffic patterns, 
etc.), and environmental impact assessment (air, water, 
land, visual, noise, odor, biota, ’ etc.). 

. 

~ 

C. Archeological and Historical Protection 

Protection of archeological sites -at the Laboratory 
(mandated by several Congressional Acts and Executive 
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Order 11593) is also part of the Environmental Evalua- 
tions Coordinator and Quality Assurance programs. A 
proposed location for a new facility is surveyed for 
archeological and historical features. If a feature is 
found, then an attempt is made to adjust siting to 
preserve it. If alternative siting is not feasible, then the 
feature is documented and excavated to gain knowledge 
about it and recover artifacts. The decision as to which 
course to follow (excavation or moving the facility) is 
based on the value of the archeological or historical 
feature, availability of alternative locations for the new 
facility, and the programmatic impact if the new facility 
was not relocated. 

The Laboratory has a contract with the Museum of 
New Mexico to provide archeological surveys and make 
evaluations of archeologic or historic features. When a 
decision has been made to excavate a (site, the State 
Historic Preservation Officer is notified and with his con- 
currence a request for a determination of eligibility is 
made with the National Register of Historic Places. If a 
site is determined to be ineligible, excavation proceeds. 
Otherwise, the Advisory Council on Historic Preserva- 
tion is contacted to request approval of excavation 
procedures prior to salvage operations. 

The Laboratory is currently drafting a Cultural 
Resources Management Plan to streamline the above 
process. The State Historic Preservation Officer and 
Laboratory have agreed that a' blanket detemination for 
all archeological and historic sites within Laboratory 
boundaries should be made. Necessary excavations 
could then be made under this blanket determination 

with concurrence of the Advisory Council on Historic 
Preservation. 

A survey of more than 450 archeological sites.at the 
Laboratory was made between March 1973 and July 
1975. This survey of the pre-Columbian Indian ruins is 
summarized in a Laboratory report.33 The survey is used 
during construction planning to avoid damage to such 
sites or to provide the lead time necessary to conduct re- 
quired salvage archeology (contacting the State Historic 
Preservation Officer, National Register of Historic 
Places, and Advisory Council on Historic Preservation 
as previously outlined). Several unique sites were recom- 
mended for registration as national historic sites and for- 
mal nomination procedures are underway. This will en- 
sure their preservation for future generations by es- 
tablishing formal responsibility for their protection. Nine 
new sites, both pre-Columbian and historic, were located 
this year and added to the inventory of sites. 

Two public tours of archeological sites within the 
Laboratory's boundary were conducted in 198 1. These 
tours allow the public to see archeological sites that are 
normally inaccessible to them due to security restrictions 
for the surrounding Laboratory land. This year the tours 
included Tshirege, the largest pre-Columbian community 
on Pajarito Plateau, and Nakemuu, an excellently pre- 
served pre-Columbian village. Nakemuu has a unique 
configuration of a plaza village and several stone shrines. 
These tours were extremely popular, with more than 500 
Laboratory employees and visitors participating in each 
of the 1981 tours. 
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VI. RELATED ENVIRONMENTAL STUDIES 

The Environmental Sciences Group (LS-6) at the 
Laboratory conducts research and experimental studies 
under auspices of the Department of Energy. Some of 
the research programs conducted by LS-6 complement 
routine monitoring and research (see Appendix G for list 
of publications) conducted by the Environmental Sur- 
veillance Group (H-8) by providing a better un- 
derstanding of the ecosystem surrounding the 
Laboratory in relation to its operations. Following are 
highlights of several of these research programs. 

2. Methods and Materials 

A. Preliminary Assessment of Geologic Materials to 
Minimize Biological Intrusion of Low-Level Waste 
Trench Covers and Plans for the Future [T. E. 
Hakonson, G. C. White (LS-6); E. S. Gladney, M. 
Muller (H-8)] 

1. Introduction 

Low activity wastes ’and wastes suspected of being 
contaminated are generally buried in shallow trenches 
(1.5 to 45 m wide, 2 to 11 m deep, 6 to 300 m long) that 
are covered with less than 1.0 to 2.5 m of material when 
the trenches are full.” Most waste burial facilities at- 
tempt to revegetate the trench covers to minimize soil 
loss and to increase the aesthetic appearance of the site. 
Although it has been recognized”*36 that biological intru- 
sion of low-level waste trenches can lead to transport of 
radionuclides from a burial site, little has been done to 
quantify the magnitude of the problem and to develop 
measures, when needed, to prevent the intrusion. 

The stability of low-level waste trench covers is a func- 
tion of physical, chemical, biological, and climatological 
factors that interact in both obvious and subtle ways. 
The importance of biological factors in altering the in- 
tegrity of trench covers is oRen overlooked, despite 
evidence that plants and animals can influence trench 
cover stability and mobilize radionuclides buried in the 
t r e n ~ h . ~ ~ ” ~  Biological interactions with trench covers can 
be direct, as in the case of radionuclide uptake by plant 
roots. They can also be indirect, such as when tunnel 
systems created by burrowing animals increase the rates 
and depths of rain water penetration into the trench 
cover profile. 

A series of experiments was initiated at Los Alamos in 
the Experimental Engineered Test Facility to determine 
the effectiveness of several natural geologic materials as 
barriers that inhibit plant intrusion into low-level waste 
cover profiles. Initial experiments employed 288 
lysimeters consisting of 25-cm-diameter plastic pipe 
ranging from 105 to 210 cm in length. Cover profiles 
were constructed in the lysimeters to evaluate the effect 
of four different variables on plant root penetration with 
depth (Table XXIII). The profiles consist of a simulated 
waste (CsCI) at the bottom of the profile. The waste 
layer was covered by a barrier layer consisting of four 
daerent types of natural geologic materials (cobble, 
cobble-gravel, bentonite clay, and crushed tuff) at three 
different depths. Top soil was applied at two different 
depths as an overburden to complete the profile. Three 
species of fast-growing, deep-rooted plants (alfalfa, 
barley, yellow sweet clover) were seeded into the 
lysimeters to produce the biological stress for evaluating 
the barrier systems. Success or failure of the barriers was 
evaluated by analyzing plant tissue for stable cesium us- 
ing neutron activation analysis. 

TABLE XXIII 

EXPERIMENTAL DESIGN OF 
PLANT ROOT INTRUSION STUDY 

Variable 

Plant species 
Top soil depth 
Barrier type 

Barrier depth 

Replications 
Total 

Number Remarks 

3 Barley, clover, alfalfa 
2 30 cm, 60 cm 
4 Crushed tuff 

Bentonite clay 
Cobble 
Cobble-gravel 
Clay: 15 cm, 30 cm, 45 cm 
Others: 30 cm, 60 cm, 90 cm 

3 

4 
288 

- 

I 
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3. Preliminary Results 

Initial results from sampling vegetation for cesium 
tracers indicate that 126 of the 288 cover profiles had 
been completely penetrated by plant roots in a 102-day 
period. Analyses of these data show that about 50% of 
the penetration through the barrier materials were caused 
by barley, whereas clover and alfalfa were each 
associated with about 25% of the penetrations. These in- 
itial differences in the rate of root penetration between 
plant species indicate the need to carefully consider 
rooting characteristics of species used to stabilize low- 
level waste covers. Consideration should also be given to 
rooting characteristics of successional species that even- 
tually replace the species initially used to reclaim low- 
level waste sites. 

All of the profiles containing a sandy backfill material 
(crushed tuff) had been penetrated by plant roots after 
102 days, regardless of barrier or soil depth. About 30% 
of the cobble barrier systems and about 22% of the clay 
and cobble-gravel systems had been penetrated after 102 
days. Increasing soil and barrier depth substantially 
reduced barrier penetrations. Minimum barrier and soil 
depth combinations were associated with the highest rate 
of root penetrations through the clay, cobble, and gravel. 
The most effective depth combination at this stage of the 
study appears to be 60 cm of soil and 90 cm of barrier. 

While bentonite clay and cobble-gravel performed 
equally well in preventing plant root intrusion, plant 
roots greatly altered the integrity of the clay barrier 
system. During the course of the study it was noted, by 
visual observation through clear plastic lysimeters, that 
the integrity of the clay layer changed through time. A 
gradual, but continual, shrinkage of the clay layer oc- 
curred as a result of depletion of moisture from the clay 
by invading plant roots. This observation, if confirmed 
by further data, has significant implications on the use of 
bentonite clay as a moisture, gas, and/or biological 
barrier. 

4. Summary 

Small-scale, short-term biological intrusion studies at 
the Los Alamos Experimental Engineered Test Facility 
show that typical sandy backfill material is readily 
penetrated by invading plant roots and animals. Ben- 
tonite clay, cobble, and cobble-gravel combinations 
reduce the rate of root and animal intrusion through ex- 
perimental waste cover profiles compared to sandy 

backfill. Intermediate scale studies with proposed barrier 
materials ' will provide further technical support for 
selecting effective biological intrusion barriers. Current 
data suggest that cobble-gravel combinations offer the 
most resistance to biological intrusion when all factors 
are considered. 

B. Disturbance of a Low-Level Waste Burial Site Cover 
by Pocket Gophers [T. E. Hakonson, J. L. Martinez, 
and G. C. White (LS-6)] 

1. Introduction 

A study has been done at Los Alamos to characterize 
the amount of disturbance of a low-level waste cover 
resulting from the burrowing activities of pocket gophers 
(Thomomys bottae). Data are presented on the amount 
of soil excavated from the cover profile, amount of tun- 
nel system created by these soil activities, and particle 
size distribution and radionuclide content of cast soil. 

. 

2. Methods and Materials 
1 

A 0.95-ha study area was established on a low-level 
waste burial site that was decommissioned in 1977. The 
plot was positioned over trenches that were covered with 
1 m of crushed tuff (the material excavated from the 
trenches) and about 0.25 m of topsoil. A mixture of 
native grasses and forbs (sweet clover and alfalfa) was 
seeded into the topsoil in 1977. 

A sampling grid with 7.5- by 7.5-m cells was es- 
tablished over the covered trenches in August 1979. All 
soil excavated by pocket gophers within each grid cell 
was collected and weighed at 2- to ll-week intervals 
over a 1.-year period. Subsamples of the soil were 
screened to determine the amount of soil in the less than 
2-mm diameter size class versus gravel and rock (greater 
than 2 mrn diameter). The soil fraction (less than 2 rnm 
diameter) was also analyzed for '  gamma emitting 
radionuclides. 

I 

3. Results and Discussion 

Total vegetation cover of the plot was estimated as 
about 23 % with sand dropseed (Sporobolus cryptan- 
drus), sweet clover (Melilotus ,oflcinalis), alfalfa 
(Medicago sativa) and fescue (Festuca spp.) contributing 
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the most to the cover estimate. Of the 25 species re- 
corded on the plot, most were not present in the original 
seed mixture applied to the cover in 1977 due to natural 
invasion of the plot with forb species. Grasses, forbs, and 
shrubs comprised 24, 72, and 4% of the species present. 
About 40% of the forb species were from the sunflower 
family (Compositae). 

In a 401-day period, 1998 separate mounds were 
created by pocket gophers on the 0.95-ha study area for 
an average of about 5 mounds day-’ ha-’. Total mass of 
the soil in these mounds was 11 255-kg oven dry weight, 
for an average excavation rate of about 30 kg day-’ 
ha-’. Mound building activity was greatest in late sum- 
mer and fall when a total of about 60 kg ha-’ of soil was 
brought to the surface of the waste burial pit each day. 

Composition of mound soils was almost exclusively 
the crushed tuff directly overlying the waste. An average 
of about 33% of the mound soil was tuff particles in the 
gravel and rock size range (greater than 2 mm diameter), 
while the remaining 67% was soil particles (less than 2 
mm in diameter). Rock-sized particles were often up to 6 
cm in diameter, indicating the ability of the gophers to 
move relatively large chunks of backfill material. The 
ratio of gravel and rock to soil in the mound samples was 
significantly different (p less than 0.05) from the 
corresponding ratio in the tuff backfill material. The per- 
centage of particles greater than 2 mm in the mound soil 
was 33%, whereas the corresponding percentage in the 
tuff backfill was 48%. 

Digging activity of pocket gophers on the study plot 
turned over less than 0.1% of the waste cover during the 
1-yr observation period. However, the 11 255 kg of 
material brought to the soil surface represents a volume 
of about 8.3 m’; presumably about 8.3 in3 of void space 
was created within the cover profile. Based on an 
average tunnel cross-sectional area of 30 cm2, as 
measured in the field, 8.3 m’ of void space was created 
within the cover represents about 2800 m of pocket 
gopher tunnel system. 

Based on the total number and dimension of individual 
mounds, the soil in the mounds covered about 1% of the 
ground surface to a depth of 12.5 cm on the study plot. 
Soil mounding by the gophers was observed in 76% of 
the grid cells in the plot. 

Gamma emitting radionuclides, at levels exceeding 
worldwide fallout, were not detected in any of the mound 
soil samples. The lack of waste radionuclides in the 
mound samples would suggest that gophers have not 
penetrated into the waste trench in the 4 yr subsequent to 
closure of the site. 

4. Summary 

Pocket gophers modify the soil matrix in many ways. 
Perturbations to the soil profile that may be detrimental 
to low-level waste .containment systems include excava- 
tion of soil from within the cover profile to the ground 
~urface ,3”~~ increasing water infdtration rates into the 
soil p r ~ f i l e , ~ ~ - ~ ’  displacing chemicals vertically within the 
profile, altering rates of soil erosion,38 and penetrating 
into waste burial tenches and mobilizing  radionuclide^.^^ 
The results of this study indicate that the amount of soil 
brought to the surface of low-level waste site is small 
relative to the volume of cover material. However, the 
void space created by their burrowing activity represents 
a substantial network of tunnel system within the waste 
cover profile. 

The effects plants and animals have in altering the soil 
profile must be considered in developing reclamation 
procedures that have long-term effectiveness. Burrowing 
animals not only directly alter the soil profile through 
digging activities but also change the physical and 
chemical processes within the profile that can mobilize 
buried contaminants. 

C. Mapping Pocket Gopher Burrow Systems with Ex- 
panding Polyurethane Foam [M. Felthauser and D. 
McInroy (LS-6)] 

1. Introduction 

In a Los Alamos study of bamer materials that inhibit 
burrowing by pocket gophers (Thomomys spp.) into 
waste material, it .was necessary to map tunnel systems 
as a function of depth and soil profile type. A method of 
mapping burrow systems was needed that would be 
economical (in money and labor), portable, useful in a 
variety of soil types, and give accurate, permanent 
records of burrow configurations. A method for injecting 
an expanding polyurethane foam to map burrow systems 
in situ was chosen. 

2. Injection Apparatus 

A device used to map burrow systems was developed 
for injecting insulating foam into closed building spaces. 
The foam is ‘initially in two components: an isocyanate 
and a resin. Freon added to the components causes the 
foam to expand when mixed and exposed to air. 
Pressurized nitrogen is used to force the two components 
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into a gun assembly where mixing takes place. The 
resulting foam is shot out in a stream that, depending on 
the nitrogen pressure, can travel several meters in air. 

3. Field Testing 

The foam injection apparatus was tested under a 
variety of natural and experimental conditions involving 
several soil profile types. Fifteen pocket gopher tunnel 
systems occurring under natural conditions were injected 
with foam to determine applicability of the technique to 
different soil types. Those types were: a sandy alluvial 
soil, a sandy-loam disturbed by heavy equipment, an un- 
disturbed sandy-loam, and a gravel. 

The apparatus was also tested under experimental 
conditions in four different soil profiles that were created 
in four metal culverts (1.8-m diam, 2.1-m ht). One pocket 
gopher was placed in each culvert; the gophers were 
maintained for 4 months and then were removed. The 
burrow system that had been constructed by each 
gopher was injected with foam. 

The injection procedure that provided the best results 
consisted of attaching a 2.5-cm diam plastic hose about 
45-cm long to the gun nozzle. The hose was then inserted 
into an exposed tunnel entrance; the area around the en- 
try point of the hose into the tunnel was tamped with soil 
to prevent backflow of the foam. Foaming of the tunnel 
system was continued until backflow or foam eruptions 
at remote tunnel entrances prevented further flow. When 
tunnel systems branched near the entrance point, each 
branch was injected separately to facilitate the foam's 
travel into both branches. 

After the foam was injected, it expanded into an exact 
cast of the tunnel system and hardened in about 15 
minutes. The foam was then excavated manually with a 
shovel and trowel. Four to eight hours were required to 
inject. excavate, and reassemble each tunnel system. Oc- 
casionally, a tunnel cast could be removed intact 
although breakage of a cast occurred frequently. Broken 
casts were easily reassembled on the ground surface (us- 
ing wire rods for support) to provide a three-dimensional 
model of the tunnel system. 

Maximum length of a single branch of a burrow map- 
ped by the foaming technique was 15 m. Maximum 
volume of an injected burrow system was 0.15 m3; max- 

. 

imum depth of a burrow, as measured by the foam cast, 
was 1.5 m. 

Factors that limited the amount of tunnel system that 
was mapped by a single injection included: (1) a plugged 
tunnel resulting from a cave-in or from the digging by a 
gopher and (2) increased viscosity of the foam as the ex- 
panding and hardening process began. Both of these 
problems were eliminated by reinjecting the continuation 
of the tunnel beyond the plug or point where flow of the 
foam had ceased. It was discovered that reinjecting a 
continuing tunnel system should be done as soon as 
possible after the first injection to reduce the chance of 
further tunnel plugs created by the gopher or  cave-ins. 

Performance of the foaming apparatus in creating tun- 
nel casts in sand alluvial soil, disturbed sandy-loam, and 
undisturbed sandy-loam was excellent a s  judged by the 
ease of tunnel cast excavation and reassembly. The 
technique did not perform well in the gravel soil type, 
because the relatively large amount of'pour space be- 
tween gravel particles often filled with foam. Thus, exact 
dimensions of the pocket gopher burrows were obscured. 

Burrow systems created by pocket gophers confined 
to the metal culverts were completely mapped in three 
dimensions by the foam. All features of the burrows were 
apparent from the cast, including food storage and nest 
chambers. 

. 

4. Summary 

The polyurethane foam injection technique provided a 
relatively easy, accurate method of mapping pocket 
gopher burrow systems. Features of the burrows that 
were readily identified or measured included the length, 
depth, and volume of the tunnel system as well as food 
storage and nesting chambers. 

Labor required to map a burrow system in detail was 
minimal over conventional excavation methods that em- 
ploy archeological procedures. The foam injection 
method was particularly appropriate for cohesive soil 
types with limited pore space. The method did not work 
well in loosely structured gravel or cobble soil profiles. 
Although this technique was tested only on tunnel 
systems, it could be adapted to map tunnel systems from 
a wide array of burrowing organisms. 
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D. Development of a Simplified Model to Predict 
Runoff, Sediment Yield, and Contaminant Transport 
in Mortandad Canyon [L. J. Lane, T. E. Hakonson, 
and G. C. White (LS-6)] 

1. Introduction 

Contaminants associated with large volume wastes 
may be transported from waste disposal sites with 
eroding soils. Soil erosion and subsequent sediment 
transport are of particular concern in the semiarid 
western United States where much of the annual 
precipitation occurs during intense summer thun- 
derstorms. Runoff from such storms can result in ac- 
celerated loss of soil and associated contaminants from a 
disposal site. Once the contaminants enter a stream 
channel system, the stream bed sediments are often the 
major repository of radioactive -and stable elements 
released to the environment. Subsequent storms produce 
runoff which can result in offsite transport of the sedi- 
ment and contaminants in the channel system. 

Differential erosion, transportation, and deposition 
result in sediment particle sorting. As these processes are 
selective, as a function of particle characteristics, the 
result is that transported sediment is usually enriched in 
the finer particles. Because of physiochemical processes, 
again as a function of particle characteristics, contami- 
nants can be more strongly associated with the smaller 
sediment particles. The combined processes of particle 
sorting during erosion, transportation, and deposition 
and' the differential association of contaminants by sedi- 
ment particle size produce complex relations between 
runoff, sediment transport, and associated contaminant 
transport. Because knowledge of contaminant transport 
is important in designing monitoring systems, in es- 
timating contaminant inventories, and in contaminant- 
risk assessments, there is a need to determine the in- 
fluence of particle sorting on contaminant transport 
rates. 

' 

2. Model Development 

Models or procedures used to predict particle 
transport should be conceptually and operationally sim- 
ple. The procedures should not be oversimplified, but 
they should require a minimum amount of calibration 
data, they should be able to make predictions without ex- 
tensive parameter optimization, and the information they 
provide should be useful in decision making. 

Toward this end, a procedure was developed to predict 
runoff from upland areas using precipitation, soils, and 
vegetation data. The runoff is then routed through 
stream channel systems to compute sediment transport 
by particle size classes. The runoff and sediment particle 
transport data are then used to compute contaminant 
transport rates and amounts. The hydrologic model was 
developed using data from 65 experimental watersheds 
operated by the US Department of Agriculture. Data 
from these 8 1 experimental watersheds in 12 areas of the 
US represent several hundred runoff events. Sediment 
data from eight US Department of Agriculture and US 
Geological Survey watersheds were used to develop the 
sediment transport equations.43 Based on analysis of 
these data, the hydrologic model and sediment transport 
equations were deemed sufficiently tested and accurate 
to use in predicting particle-contaminant transport at 
Los Alamos. 

A method was developed to predict sediment transport 
by particle size classes in alluvial streams with non- 
cohesive sediments. Based on a knowledge of contami- 
nant concentrations in the bed sediments, procedures 
were developed to predict the trarkport rate of contami- 
nants traveling in association with sediment particles. 
Runoff, sediment, and contaminant rates were integrated 
over a given period of runoff (the runoff hydrograph) to 
estimate water, sediment, and contaminant yields. 
Results of this routing procedure were compared with 
empirical methods, such as loading functions and enrich- 
ment ratios, that are commonly used to predict contami- 
nant yields. The routing method includes the influence of 
particle sorting and thus represents an improvement over 
the loading function-enrichment ratio approach. 

3. Applications of the Model 

An example application of this method is for 
plutonium transport in an effiuent-receiving canyon at 
Los Alamos. Plutonium concentrations in bed sediments 
of an alluvial stream channel were found to vary by an 
order of magnitude as a function of particle size." Errors 
in computed plutonium transport rates as a result of 
ignoring sediment particle sorting ranged from less than 
10% for large runoff events to near 100% for very small 
runoff events. For flood events smaller than the average 
annual flood, plutonium yields predicted by ignoring par- 
ticle sorting differed by over a factor of two from yields 
computed using the routing procedure. Moreover, the 
routing procedure accurately predicted measured 
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plutonium transport rates during a flood event. This il- 
lustrated the importance of particle sorting on plutonium 
transport in Mortandad Canyon at Los Alamos. 

A second example application involved developing fre- 
quency distributions for runoff, sediment yield, and con- 
taminant yield. Procedures were developed to predict the 
distance a contaminant will travel as a function of storm 
size and to determine the probability distribution for 
travel distances. This application for contaminant 
transport in ephemeral streams illustrated the importance 
of accurately predicting transport and deposition of sedi- 
ments by particle size classes. 

E. An Update on Biotelemetry Studies of Elk [G. C. 
White and D. K. Thiel (LS-6)] 

The movements of Rocky Mountain elk (Cervus 
elaphus nelsoni) in the eastern Jemez Mountains of 
northcentral New Mexico have been studied from 1978 
to 1981. Seventy elk have been trapped, marked, and 
released; 60  of these animals were radio collared. The 
results of the study through 1980 are published in 
“Biotelemetry Studies on Elk” (Los Alamos National 
Labortory report, LA-8529-NERP, 198 1). A movie 
based on the study, “Elk Biotelemetry at the Los Alamos 
Environmental Research Park,” was. also produced. 

As of October 1981, 24-collared animals were being 
monitored. The others have been hunter-killed, been 
poached, had radio-failures, or disappeared because of 
unknown causes. Two significant occurrences during 
I98 1 were an outbreak of, the disease Elaeophora 
schneideri and, due to a timber sale on the eastern slopes 
of Cerro Grande and Pajarito Mountain, a shift in migra- 
tion routes (see Fig. 23). 

F. Sulphlex Environmental Studies [R. W. Ferenbaugh, 
’ K. A. Knight, M. K. Wallwork (H-8); L. Hersman 

(LS-611 

1. Introduction 

As part of a Laboratory investigation into the 
feasibility of using Sulphlex pavement, a copolymer of 
sulfur and organic compounds, as an asphalt substitute 
at Los Alamos, an investigation of the environmental in- 
teractions of Sulphlex was undertaken. This investigation 
consisted of two sets of experiments. One set dealt with 

microbial degradation of Sulphlex, and the other with 
growth of plants in Sulphlex-amended soil. . 

2. Microbial Degradation Study 

Because of the sulfur constituent of Sulphlex, the ques- 
t ion a rose  a s  t o  whether sulfur-metabolizing 
microorganisms in the environment would cause 
premature degradation and weakening of the Sulphlex 
pavement. 

To investigate this possibility, a series of experiments 
was undertaken in which sterile culture media containing 
either sulfur or Sulphlex as a sulfur source were in- 
oculated with a sulfur-oxidizing bacterium (Thiobacillus 
spp.). Growth of the bacterium was measured by 
monitoring the pH drop of the cultures. The p H  drops 
because the bacterium produce sulfuric acid as they 
metabolize sulfur. The sulfur-containing medium served 
as the control for the experiment, which was designed to 
determine if the Thiobacillus‘ bacterium could, indeed, 
use the Sulphlex as a sulfur source. 

Initial results of the experiments indicated that the pH 
of the Sulphlex medium did not drop as fast as that of the 
sulfur medium, indicating that the Sulphlex was not as 
available a sulfur source. However, subsequent investiga- 
tion showed that the Sulphlex medium had a higher buf- 
fering capacity. When the data were normalized to 
eliminate confounding effects of the difference in buffer- 
ing capacity, the bacterium was found to use both the 
sulfur and Sulphlex media equally as efficiently as a sul- 
fur source. Such microbial activity and concomitant acid 
production could result in premature weakening of this 
paving. 

3. Plant Growth Study 

Plants were grown in Sulphlex-amended soil to deter- 
mine if Sulphlex would have either a detrimental or 
beneficial (because sulfur is a nutrient) effect on plants. 
Both unamended soil and asphalt-amended soil were 
used as controls. Bush bean and barley were used as ex- 
perimental subjects. 

The first experiment used soils amended at  both the 1 
and 5 %  levels by mass. Plant growth at  the 5% level of 
both Sulphlex and asphalt was so poor that only the 1% 
level was used in subsequent experiments. Growth 
responses were mixed. In most trials, plants grew 
decidedly poorer in Sulphlex-amended soil. In two trials, 
however, there were no apparent differences. Plants 
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grown in asphalt-amended soil gave variable results. 
Seed production by plants grown in Sulphlex-amended 
soil was definitely poorer. Chlorophyll content also was 
affected. Results are summarized in Table E-XXXV. 

G. Transport of Radionuclides from the LAMPF 
Lagoons [R. W. Ferenbaugh, W. D. Purtymun, and 
G. H. Brooks, Jr. (H-8)] 

Cooling system leaks at the Los Alamos Meson 
Physics Facility (LAMPF) discharge water with activa- 
tion product radionuclides into lagoons below the 
facility. Samples of water, sediments, and transpirate 
from trees adjacent to the emuent stream from the 
lagoons have been collected approximately every 2 
months since emuent began flowing in the spring of 
1979. The purpose of this sampling program is to ascer- 
tain the extent to which radionuclides are dispersed from 
the lagoons. Figure 24 shows locations of the sampling 
sites relative to the lagoons and Los Alanios Canyon. 
Between Sites 2 and 3, the discharge stream drops from 
the plateau, on which the lagoons are located, into a side 
canyon that eventually enters Los Alamos Canyon be- 
tween Sites 6 and 7. Surface water is found in the side 
canyon below Site 4 only during heavy runoff events. 

A summary of the sampling results from 1979, 1980, 
and 1981 is shown in Table E-XXXVI. These data show 
that radionuclide concentrations decrease with progres- 
sion down the canyon and fall off past sampling Site 4. 
Transpirates from piiion and juniper trees located im- 
mediately adjacent to the stream show elevated tritium 

concentrations (as HTO) above Site 4. Tritium in 
transpirates collected below Site 4 also are lower. 

Given the uncertainty of the analytical results, as high 
as 100% in some cases, the data in Table E-XXXVI are 
difficult to interpret. The 'Be and "Na data seem to in- 
dicate that the concentrations of these radionuclides are 
increasing below the lagoons, but this trend is not ap- 
parent in the tritium data. There also is an indication that 
the radionuclides are beginning to move down the can- 
yon, past the point where the emuent sinks into the 
alluvium. This probably is a result of movement during 
heavy runoff events. 

Gamma ray spectroscopy of water samples from the 
lagoons have identified a variety of radionuclides in the 
water. A list of those isotopes .whose presence is certain 
is given in Table XXIV. Other isotopes may be present. 
Analyses of copepods and salamanders from the lagoons 
and insects, lizards, snakes, and small rodents from the 
surrounding mesa tops show that radionuclides are being 
dispersed from the lagoons and the emuent stream. Birds 
that use the lagoons and adjacent area for food and 
water undoubtedly also pick up some radioactivity. The 
degree of biological dispersal is being investigated in a 
study that will continue during 1981. 

H. Environmental Surveillance of Radioactive Waste 
Disposal Areas [D. L. Mayfield (H-8)] 

In 1980, an environmental surveillance plan" tailored 
to specific radioactive waste disposal sites was developed 
to supplement the Laboratory's general environmental 
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TABLE XXIV 

RADIONUCLIDES IN LAMPF 
SEWAGE SYSTEM 

Isotope 

7Be 
22Na 
46sc 
48v 
51Cr 
52Mn 
54Mn 
5 9 ~ e  
56c0 
57c0 
58c0 
6Oco 
6 5 ~ n  
75se 
83Rb 
85sr 
88Y 
lo5Ag 

124Sb 
1 lOIllAg 

134cs 

Half Life 

53.4 d 

83.9 d 
16.1 d 
27.7 d 

5.7 d 

45.1 d 
77.3 d 

70.8 d 

2.60 y 

312 d 

270 d 

5.3 y 
244 d 
120 d 
86.2 d 
64.1 d 

41.0 d 

60.2 d 

107 d 

250 d 

2.06 y 

surveillance effort. The plan, which is for both active and 
retired disposal areas, specifies a brief annual survey for 
most disposal areas and a comprehensive survey for 
each disposal area every fifth year. The annual surveys 
are designed to monitor changes on the surface of each 
disposal area. Fifth year comprehensive surveys will dis- 
close more subtle trends, both on and below the surface. 

The survey plan also provides guidance in designing 
sampling grids and transects, using field instruments for 
radioactivity measurements, taking soil and biota sam- 
ples, and applying Laboratory analytical techniques to 
soil and biota specimens. Several areas were surveyed 
during the annual survey in 1980; however, special 
studies during 198 1 prevented their completion. 

New sampling techniques were conceived especially 
for this program in 1981. One technique uses a circular 

saw fitted with a masonry blade to cut cylinders of tuff 
from trench walls. Another technique, still conceptual, 
would fill test holes with native materials that could be 
withdrawn as a sampling medium. This concept would 
minimize potential physical transport of buried waste 
materials across test holes, reduce the number of test 
holes required, and reduce percolation of surface water 
into the test well array. The major benefit of this concept 
is that nearly uniform transport properties across a test 
well improves the quality of collected data and makes the 
data easier to interpret. 

' 

I. Honeybees as Biological Monitors [R. W. Feren- 
baugh, M. K. Wallwork-Barber, and E. S. Gladney 
(H-811 

Several s t ~ d i e s ~ ~ - ~ *  have demonstrated that honeybees 
can be used as indicators of environmental pollution. Use 
of honeybees for biological monitoring is presently being 
investigated by the US Environmental Protection 
Agency. This investigation is based on the premise that 
honeybees pick up contaminants present in the environ- 
ment and may concentrate them in their bodies and/or 
honey. 

At the Los Alamos National Laboratory, use of 
honeybees as environmental biomonitors for 
radionuclides was in~est igated~~ in the early 1970s. This 
work showed that honeybees could be used for this pur- 
pose, particularly for detection of tritium in the environ- 
ment. More recently, a network of beehives has been es- 
tablished near waste disposal sites and waste stream out- 
falls throughout the Laboratoj reservation. Bee and 
honey samples are collected each fall from these hives 
and from control hives at various locations away from 
the Laboratory. These samples are analyzed for both 
radioactive and nonradioactive constituents. Table E- 
XXV shows analytical results that have been obtained to 
date. As further data are accumulated, they will provide 
monitoring information and possibly information on 
movement of pollutants in the environment and food 
chains. 

Two large mesh cages have been constructed in which 
small bee colonies can be maintained with artificial food 
sources. By spiking the food sources with tracers, infor- 
mation on the uptake of elements and their movement 
within the hive can be obtained. 
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J. Evaluation of Transuranic Waste Management 
Methods (L. J. Walker and W. R. Hansen (H-8)] 

An in-depth evaluation of several possible strategies 
for long-term management of transuranic (TRU) wastes 
has been completed and published as “Alternative Trans- 
uranic Waste Management Strategies at Los Alamos 
National Laboratory,” issued September 198 1 (LA- 
8982-MS). This study was part of the Laboratory’s 
ongoing waste management program and involved iden- 
tification of various strategies for long-term management 
of TRU wastes currently buried and stored at Los 
Alamos. Fourteen alternatives were selected for 
thorough analysis. These alternatives included main- 
tenance of current practices, engineering improvements 
at the current waste areas, and exhumation of buried 
TRU wastes. 

The TRU wastes at Los Alamos are in six disposal 
areas. The total estimated volume of wastes, backfill 
materials, and projected accumulations to the year 1990 
total about 330 000 m3. Estimated long-term environ- 
mental impacts after the first few hundred years were 
found to be dependent upon potential uses of the land 
and to be highly dependent upon man-caused changes in 
surface erosion rates. Estimated dollar cost of the 
various alternatives were found to be generally propor- 
tional to the amount of handling and processing. 

K. Fenton Hill Site (TA-57) Surface and Ground Water 
Quality [W. D. Purtymun and R. W. Ferenbaugh 
(H-811 

Los Alamos National Laboratory is currently 
evaluating the feasibility of extracting thermal energy 
from hot dry rock geothermal reservoirs at this Fenton 
Hill Site (TA-57). The concept involves drilling two deep 
holes, connecting these holes by hydraulic fracturing, 
and bringing thermal energy to the surface by circulating 
water through the system. 

The chemical quality of surface and ground waters in 
the vicinity of TA-57, about 30-km west of Los Alamos 
(Fig. 25),  has been determined for use in geohydrologic 
and environmental studies. Results of past studies and 
detailed data have been reported elsewhere.” Table E- 
XXVII summarizes the chemical quality of water for 
nine surface water stations, four water supply locations, 
two springs along the Jemez Fault, one spring discharg- 

ing from recent volcanics, and three hot springs. Water 
quality has varied slightly, mainly due to normal 
seasonal fluctuations. 

Ponds at the site contain water us& in drilling opera- 
tions and water used in the experimental loop in the dry 
hot rocks about 3000 m below land surface. The water in 
the ponds is highly mineralized (5874 f 602 mglf of 
TDS). Certain elements present in the ponds are of in- 
terest because of monitoring requirements specified in 
the National Pollutant Discharge Elimination System 
permit. These are arsenic, boron, cadmium, fluoride, and 
lithium. 

Discharges from the ponds into the canyon began 
about 1974. Samples of vegetation and soil from the can- 
yon bottom and bank of the channel have been collected 
semiannually since 1978. These samples are analyzed for 
the five elements previously mentioned. Sample locations 
are about 100,200,400, and lo00 m down canyon. An 
additional sample is collected at the lower end of the can- 
yon, far beyond the section of the canyon reached by the 
holding pond discharges. These sample collections are 
designed to indicate if there is any accumulation of the 
elements of interest with time and with progression down 
the canyon. 

Results obtained to date are shown in Table E- 
XXXVII. Although these data are scanty, there is some 
indication that there might be elevated concentrations of 
certain elements in vegetation in the stream channel in 
the upper part of the canyon. This is consistent with the 
preliminary conclusion, using chloride as a tracer, that 
the discharge from the holding ponds sinks into the can- 
yon alluvium before it reaches 400 m down the canyon. 

During the summer of 1981, problems were encoun- 
tered with the holding ponds, particularly the upper pond 
at the Fenton Hill Site. Because of drilling mud, surfac- 
tants, other additives, and sulfur-containing cuttings add- 
ed to the ponds, anaerobic microbial action in the sedi- 
ments produced significant quantities of hydrogen sul- 
fide. The odor in the vicinity of the ponds was quite of- 
fensive. 

Measurements taken with a portable sampling instru- 
ment in July indicated air concentrations ranging from 0 
to 1.15 ppm. The state standard for hydrogen sulfide is 
0.01 ppm, and the odor threshold is about 0.003 ppm. 
However, even though high levels of hydrogen sulfide 
were measured around the ponds, the state standard 
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technically was not violated since hydrogen sulfide con- 
centrations in excess of 0.01 ppm did not exist at the site 
boundary. 

After unsuccessful attempts to treat the ponds by 
aeration and with biocides, an elaborate chemical treat- 

ment followed by flocculation and sedimentation was un- 
dertaken. The relatively uncontaminated supernatant li- 
quid resulting from the process was discharged down the 
canyon, and the precipitated material was buried. 

Explanation 

Village or Pueblo 

TA-57; GT-2 
EE-I 
A J  

Surface Water Station 

Spring 
e 

Well 

cn4 

Scale 
0 I 2  3 4  5 6  km - 

Fig. 25. Water sampling locations in vicinity of Fenton Hill Geothermal Site (TA-57). 
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APPENDIX A 

STANDARDS FOR ENVIRONMENTAL CONTAMINANTS 

The concentrations of radioactive and chemical con- 
taminants in air and water samples collected throughout 
the environment are compared with pertinent standards 
contained in regulations of several federal and state agen- 
cies in order to verify the Laboratory’s compliance with 
these standards. Laboratory operations pertaining to the 
environment are conducted in accordance with directives 
and procedures contained in DOE Order 5480.1 (En- 
vironmental Protection, Safety, and Health Protection 
Program for DOE Operations), Chapter I (Environmen- 
tal Protection, Safety, and Health Protection Standards) 
and Chapter XI (Requirements for Radiation Protec- 
tion); and DOE Order 5484.1 (Environmental Protec- 
tion, Safety, and Health Protection Information 
Reporting Requirements), Chapter I11 (Effluent and En- 
vironmental Monitoring Program Requirements). 

In the case of radioactive materials in the environ- 
ment, guides contained in Chapter XI are used as a basis 
for evaluation. However, the DOE standard for uranium 
in water (1500 and 60 mgli for controlled and uncon- 
trolled areas, respectively) does not consider chemical 
toxicity. Therefore, for the purposes of this report, the 
more restrictive standardsA1 of the International Com- 
mission on Radiological Protection (ICRP) for uranium 
in water (60 mg/l for an occupational 40-h week) are 
used as a point of comparison. For atmospheric 
uranium, the DOE and ICRP standards are in agree- 
ment. The standards are listed in Table A-I as Radioac- 
tivity Concentration Guides (CGs). A CG is the concen- 
tration of radioactivity in air breathed continuously or 
water constituting all that ingested during a year that is 
determined to result in whole body or organ doses equal 
to the Radiation Protection Standards (RPSs, listed in 
Table A-11) for internal and external exposures. Ob- 
viously, there are uncertainties in relating CGs to RPSs. 
Uncontrolled area CGs correspond to RPSs for the 
general public, whereas controlled area CGs correspond 
to RPSs for workers. Thus, common practice and stated 

DOE policy in Chapter XI are that operations shall be 
“conducted in a manner to assure that radiation ex- 
posure to individuals and population groups is limited to 
the lowest levels reasonably achieveable.” 

Because some radioisotopes remain in the body and 
cause exposure long after intake has occurred, the RPSs 
require consideration of dose commitment caused by in- 
halation, ingestion, or absorption of such isotopes. For 
purposes of this report, 50-yr dose commitments were 
calculated where appropriate using dose factors from 
reference A-2. 

For chemical pollutants in water supply, the controll- 
ing standards are those promulgated by either the En- 
vironmental Protection Agency (EPA) or the New Mex- 
ico Environmental Improvement Division (NMEID, see 
Table A-111). EPA’s maximum contaminant level (MCL) 
is the maximum permissible level of a contaminant in 
water which is delivered to the free flowing outlet of the 
ultimate user of a public water system?2 

Radioactivity in public water supply is governed by 
EPA regulations contained in 40CFR141. These regula- 
tions provide that combined 226Ra and 22aRa shall not ex- 
ceed 5 x pcilmf (5  pCilf) and gross alpha activity 
(including Z26Ra, but excluding radon and uranium) shall 
not exceed 15 x lo-’ pCi/mf (15 pCi/e). A screening 
level of 5 X lo-’ pCilmt (5  pCilE) is established as part 
of the monitoring requirements to determine whether 
specific radium analyses must be performed. Plutonium 
concentrations are compared to the EPA gross alpha 
MCL of 15 X 

For  man-made beta and photon emitt ing 
radionuclides, the EPA drinking water regulations 
specify that a concentration be limited to a level that 
would result in a dose of 4 mremlyr calculated according 
to a specified procedure. The EPA calculated value for 
tritium (3H) is 20 x pCi/mi and for cesium (I3’Cs) 
is 200 x 1 0 - ~  pCi /mP 

pCi/m( (15 ~ C i l t ) . ~ ~  
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TABLE A-I 

DOE RADIOACTIVITY CONCENTRATION GUIDES (CGs) 

Concentration Guides for Uncontrolled AreasaVb Concentration Guides for Controlled Areasa*b 

CG for Air C G  for Water 
Nuclide (pCi/rnt') (pcilmt') 

3H 2 x 10-7 3 x 10-3 
7 ~ e  --- x x 10-3 
l l ~ , 1 3 ~ , 1 5 0  3 x 10-8 . _-- 
41Ar 4 x 10-8 _ _ _  
8 9 ~ r  3 x 10-10 3'3 x 10-6 
90~rd  3 x lo-" 3 x 10-7 
I311d 1 x 10-'0 3 x 10-7 

' 1 3 7 ~ ~  5 x 10-10 2 x 10-5 
238Pu 7 x 10-14 5 x 10-6 
239pud 6 x 10-14 5 x 10-6 
241Arn 2 x 10-13 4 x 10-6 

(Pg/m3)c 
U, naturalC 6 x lo6 6 x 10-7 

1.8 x 

CG for Air CG for Water 
Nuclide (pCi/rnt) (CtCVm9 

3H 5 x 10-6 1 x lo-' 
7Be -_- 5 x 10-2 
l1~ ,13~ ,150  1 x 10-6 --- 
41Ar 2 x 10-6 _ _ _  
89sr 3 x 10-8 3 x 10-4 
9 0 ~ r  1 x 10-9 1 x 10-5 
1311d 4 x 10-9 3 x 10-5 
137cs 1 x 10-8 4 x 10-4 
238Pu 2 x  10-12 1 x 10-4 
239pud 2 x 10-12 1 x 10-4 
24 Am 6 x 10-l2 1 x 10-4 

W m 3 Y  
U, naturalC 1.8 x lo8 2 x 10-5 

6 x 

"This table contains the most restrictive CGs for nuclides of major interest at the Laboratory (DOE Or- 
der 5480.1, Chapter XI). 
bCGs apply to radionuclide concentrations in excess of that occumng naturally or due to fallout. 
'One curie of natural uranium is equivalent to 3000 kg of natural uranium. Hence, uranium masses may 
be converted to the DOE "uranium special curie" by using the factor 3.3 x 
dThe CGs of 239Pu and 90Sr are the most appropriate to use for gross alpha and gross beta CGs, respec- 
tivel y. 
eFor purposes of this report, concentrations of total uranium in water are compared to the ICRP recom- 
mended values that consider chemical toxicity. 

pCi/pg. 

I 
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TABLE A-I1 

DOE RADIATION PROTECTION STANDARDS FOR 
EXTERNAL AND INTERNAL EXPOSURES 

Individuals and Population Groups in Uncontrolled Areas 

Annual Dose Equivalent or Dose Commitment' (rem) 

Based on Dose to Individuals 
at Points of 

Maximum Probable Exposure 
Based on an Average Dose to a Suitable 
Sample of the Exposed Population Type of Exposure 

Whole body, gonads, or bone marrow 0.5 0.17 
Other organs 1.5 . 0.5 

Individuals in Controlled Areas 
Dose Equivalent 
[Dose or Dose 

Type of Exposure Exposure Period Commitmenta (rem)] 

Whole body, head and trunk, gonads; lens of 
the eys,b red bone marrow, active blood 
forming organs. 

Unlimited areas of the skin (except hands 
and forearms). Other organs, tissues, and 
organ systems (except bone). 

Bone 

Forearmsd 

Handsd and feet 

----_____ 

Year 
Calendar Quarter 

Year 
Calendar Quarter 

Year 
Calendar Quarter 

Year 
Calendar Year 

Year 
Calendar Quarter 

Q 

5c 

3 

15 
5 

30 
10 

30 
10 
75 
25 

'To meet the above dose commitment standards, operations must be condu$ed in such a manner that it 
would be unlikely that an individual would assimilate in a critical organ, tf inhalation, ingestion, or ab- 
sorption, a quantity of a radionuclide or mixture of radionuclides that woulil commit the individual to an 
organ dose that exceeds the limits specified in the above table. 
bA beta exposure below a maximum energy of 700 keV will not penetrate the lens of the eye; therefore, 
the applicable limit for these energies would be that for the skin (15 rem/year). 
'In special cases with the approval of the Director, Division of Operational and Environmental Safety, a 
worker may exceed 5 rem/year provided his or her average exposure per year since age 18 will not exceed 
5 rem/year. This does not apply to emergency situations. 
All reasonable effort shall be made to keep exposure of forearms and hands to the general limit for the 

skin. 

d 
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TABLE A-111 

MAXIMUM CONTAMINANT LEVEL (MCL) IN  WATER SUPPLY FOR 
INORGANIC CHEMICALS AND RADIOCHEMI~ALS~ 

Inorganic Chemical MCL 
Contaminant ( m d 0  

As 
Ba 
Cd 
c1 
Cr 
F b  
Pb 
Hg 
Na 
NO3 
Se 
Ag 
TDS 

Radiochemical ‘Contaminant 

0.05 
1 .o 
0.0 10 

0.05 
2 .o 
0.05 
0.002 

250 

250 
45 
0.0 1 
0.05 

1000 

'37c5 
Gross alphaC 

3H 
238PU 
239Pu 

MCL 
(pCi/mt) 

200 x 10-9 
5 x 10-9 

20’x 10-6 
15 x 10-9 
15 x 

aEPA’s National Interim Primary Drinking Water Regulations (EPA-570/9-76-003), EPA, Ofice of 
‘ Water Supply (1976) and NMEID Water Supply Regulations (Regulations Governing Water Supply, 

N.M. Environmental Improvement Agency, Santa Fe, N.M., Dec. 9, 1977). 
bBased on annual average of the maximum daily air temperature of 14.6 to 17.7OC. 
CSee text for discussion of application of gross alpha MCL and gross alpha screening level of 5 x 
pCi/me. 
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APPENDIX B 

SAMPLING PROCEDURES AND STATISTICAL TREATMENT OF DATA 

A. Thermoluminescent Dosimeters 

Lithium fluoride (LiF) chips, 6.4 mm square by 0.9 
mm thick, are used in the environmental and Los 
Alamos Meson Physics Facility (LAMPF) networks. 
The chips are annealed at 400OC for 1 h and then cooled 
rapidly to room temperature. This is followed by anneal- 
ing at 100°C for 1 h and again cooling rapidly to room 
temperature. In order for the annealing conditions to be 
repeatable, the chips are put into rectangular borosilicate 
glass vials that hold 48 LiF chips each. These vials are 
slipped into rectangular holes formed by stacking 
machined stainless steel blocks inside the ovens main- 
tained at 4OOOC and 1OOOC. After 1 h the vials are 
removed from the ovens and placed between massive 
copper blocks at room temperature. 

Incandescent lighting is used exclusively during all 
phases of annealing, dosimeter preparation, and readout 
to prevent ultraviolet-induced spurious thermo- 
luminescence (TL). Four chips are placed in a molded 
snap-top polyethylene vial measuring 1 cm diameter by 
1.5 cm high. This assembly constitutes one dosimeter. A 
calibration set is prepared each time chips are annealed. 
The calibration set is read at the start of the dosimetry 
cycle. The number of dosimeters and exposure levels are 
determined for each calibration in order to eficiently use 
available TLD chips and personnel. Each set contains 
from 20 to 50 dosimeters. These are irradiated at levels 
in the range between 0 mR and 160 mR. using an 8.5 
mCi 13’Cs source calibrated by the National Bureau of 
Standards. 

A factor of 1 rem (tissue) = 1.050 mR is used in 
evaluating the dosimeter data. This factor is the 
reciprocal of the product of the roentgen to rad conver- 
sion factor of 0.958 for muscle for I3’Cs and the factor 
0.994, which corrects for attenuation of the primary 
radiation beam at electronic equilibrium thickness. A 
rad-to-rem conversion factor of 1.0 for gamma rays is 
used as recommended by the International Commission 
on Radiation Protection.B’ A method of weighted least 
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squares linear regression is used to determine the 
relationship between TLD reader response and dose 
(weighting factor is the variance).B2 

The TLD chips used are all from the same production 
batch and were selected by the manufacturer so that the 
measured standard deviation in TL sensitivity is 2.0 to 
4.0% of the mean at a 10 R exposure. At the end of each 
field cycle, whether calendar quarter or the LAMPF 
operation cycle, the dose at each network location is 
calculated along with the upper and lower limits at the 
95% confidence level.B3 At the end of the calendar year, 
individual field cycle doses are summed for each loca- 
tion. Uncertainty is calculated as summation in 
quadrature of the individual uncertainties. 

B. Air Sampling 

1. Sampling Procedures 

Samples are collected monthly at 25 continuously 
operating stations. Positive displacement air pumps with 
flow rates of approximately 3 thee are used. At- 
mospheric aerosols are collected on 79 mm diameter 
polystyrene filters. Part of the total air flow (2.4 - 3.1 
mE/sec) is passed through a cartridge containing silica 
gel to adsorb atmospheric water vapor for tritium 
analyses. Air flow rates through both sampling car- 
tridges are measured with variable-area flow meters. and 
sampling times recorded. The entire air sampling train at 
each station is cleaned, repaired, and calibrated on an as- 
needed basis. 

Gross alpha and gross beta activities on the month!y 
air filters are measured with a gas-flow proportional 
counter on collection day and again 7 to 10 days after 
collection. The first count is used to screen samples for 
inordinate activity levels. The second count (made after 
absorbed, naturally-occurring, radon-thoron daughters 
had reached equilibrium with their long-lived parents) 



provides a record of long-lived atmospheric radioac- 
tivity. Immediately upon being retrieved from the field, 
the filters are mountea on counting planchets and 
covered with mylar. This insures adequate sample 

analysis. To avoid sample preservation problems, water. 
is distilled from each silica gel sample immediately upon 
being retrieved from the field.‘This distillation yields a 
monthly average atmospheric water vapor sample. An 

preservation. 
Two clean, control filters are used to detect any possi- 

ble contamination of the 25 sampling filters while they 
are in transit. The control filters accompany the 25 sam- 
pling filters when they are placed in the air samplers and 
when they are retrieved. Then the control filters are 
analyzed for radioactivity just like the 25 sampling 
filters. Analytical results for the control filters are sub- 
tracted from the appropriate gross analytical results to 
obtain net analytical results. 

At one location (N050-E040) atmospheric radioac- 
tivity samples are collected daily (Monday through Fri- 
day). Atmospheric particulate matter on each daily filter 
is counted for gross alpha and gross beta -activities on 
collection day and again 7 to 10 days after collection. 
The first measurement provides an early indication of 
any major change in atmospheric radioactivity. The 
second measurements are used to observe temporal 
variations in long-lived atmospheric radioactivity. 

After being measured for gross alpha and gross beta 
activities, the monthly filters for each station are cut in 
half. The first group of filter halves is then combined and 
dissolved to produce quarterly composite samples for 
each station. The second group of filter halves is saved 
for uranium analysis. 

Plutonium is separated from the solution by anion ex- 

aliquot of the distillate is then analyzed for tritium by li- 
quid scintillation counting. 

Analytical quality control and quality assurance for 
analysis done in the air sampling program are described 
in Appendix C (Part C). In brief, both blanks and stan- 
dards are analyzed in conjunction with normal analytical 
procedures. About 10% of the analyses are devoted to 
the quality control and assurance program. 

2. Statistical Analysis 

Measurements of the air particulate samples require 
that chemical or instrumental backgrounds be subtracted 
to obtain net values. Thus, net values lower than the 
minimum detection limit (MDL, Table C-IV) of an 
analytical technique are sometimes obtained. Conse- 
quently, individual measurements result in values of zero 
or negative numbers because of statistical fluctuations in 
the measurements. Although a negative value does not 
represent a physical reality, a valid long-term average of 
many measurements can be obtained only if the very 
small and negative valuese4 are included in the popula- 
tion. 

Uncertainties reported for maximum and minimum 
concentrations reflect uncertainties introduced both in 
the field (flow rate and time determinations), and 
laboratory (counting, pipetting, etc.). These values h- 

. 

change. For 11 selected stations, americium is separated 
by cation exchange from the eluent solutions from the 
plutonium separation process. The purified plutonium 
and americium samples are separately electrodeposited 
and measured for alpha-particle emission with a solid- 
state alpha detection system. Alpha-particle energy ing equation: 
groups associated with the decay of 238Pu, 239Pu, and 

Am are integrated, and the concentration of each 
radionuclide in its respective air sample calculated. This 
technique does not differentiate between 239Pu and 240Pu. 
Uranium analyses by neutron activation analysis (see 
Appendix C) are done on the second group of filter 
halves. 

Silica gel cartridges from the 25 air sampling stations 
are analyzed monthly for tritiated water. The cartridges 

dicate the precision of the maximums and minimums and 
represent twice the propagated measurement uncertain- 
ties. 

Standard deviations for station and group (regional, 
perimeter, onsite) means are calculated using the follow- 

I= 1 F N(N-1) 

24 1 

s,- = 

where 

contain a small amount of blue :‘indicating” gel at each 
end to indicate a desiccant over-saturation. During cold 
months of low absolute humidity, sampling flow rates are 
increased to ensure collection of enough water vapor for 

s,- = - c = annual mean of a station or group of stations 
c, = concentration for station i 

(sampling periods). 

deviation of 

= number of 

83 



An analysis of variance was done with groups 
(regional, perimeter, onsite) and sampling period (month 
or quarter) a s  sources of variation. A commercially 
available software package” is used for this analysis. 
The purpose of the analysis is to detect significant dif- 
ferences among regional, perimeter, and onsite means. 
Differences are declared significant at various confidence 
levels. For example, with a confidence level of P = 0.05 
there is a 5% probability of concluding a difference exists 
when there is none. 

Next, all radioactive constituents that exhibited signifi- 
cant differences among regional, perimeter, and onsite 
annual means are analyzed using a modified t-test for un- 
paired observations and unequal variances.B6 The t-test 
is used to compare regional-perimeter, onsite-perimeter, 
and regional-onsite group annual means and specifically 
determine if a particular group differed from the other 
two groups. 

Finally for each radioactive constituent, the Student- 
Newman-Keuls and Tukey proceduresB6 are used to 
determine which stations within a group are significantly 
different. These procedures were chosen because they 
mitigate a problem that arises with multiple comparisons. 
Namely, there is almost a certainty that some differences 
will be falsely declared significant. The 5% test level used 
in this procedure means that 5 %  of the comparisons will 
give false significant differenes. 

C. Water, Soil, and Sediment Sampling 

Surface and ground water sampling points are 
grouped (regional, perimeter, and onsite) according to 
location and hydrologic similarity. Surface and ground 
water grab samples are taken one to two times annually. 
Samples from wells are collected after sufficient pum- 
page or bailing to ensure that the sample is representative 
of the water in the aquifer. Spring samples (ground 
water) are collected at point of discharge. 

The water samples are collected in 4 f (for 
radiochemical) and 1 I (for chemical) polyethylene bot- 
tles. The 4 I bottles are acidified in the field with 5 mf of 
concentrated nitric acid and returned to the laboratory 
within a few hours for filtration through a 0.45 pm pore 
membrane fi l ter .  The samples are analyzed 
radiochemically for dissolved cesium (”’Cs), plutonium 
(238Pu and 239Pu), and tritium (as HTO), as well as for 
total dissolved gross alpha, beta, and gamma activities. 

Total uranium is measured using the neutron activation 
method (see Appendix C). 

Water is collected for chemical analyses at the same 
time as for radiochemical analysis and returned to the 
laboratory for filtration. Samples for trace constituents in 
the water supply are collected and acidified in the field 
and returned immediately to the laboratory for filtration. 

Soil samples are collected by taking five plugs, 75 mm 
in diameter and 50 mm deep, at the center and corners of 
a square area 10 m on a side. The five plugs are com- 
bined to form a composite sample for radiochemical 
analyses. Sediment samples are collected from dune 
buildup behind boulders in the main channels of peren- 
nially flowing streams. Samples from the beds of inter- 
mittently flowing streams are collected across the main 
channel. The soil and sediment samples are analyzed for 
gross alpha and gross beta activities, I3’Cs and 238Pu and 
239Pu. Moisture distilled from soil samples is analyzed for 
’H. A few select samples are.analyzed for 90Sr. 

The average concentrations of radionuclides and 
chemical constituents are reported for a number of in- 
dividual analyses in Tables E-XI through E-XIX and 
Tables E-XXI through E-XXIV. The minimum and 
maximum values reported are individual analyses in the 
groups, while the average is computed from all of the in- 
dividual analyses in the group. The uncertainty following 
the primary value represents twice the standard deviation 
of the distribution of observed values, or the analytical 
variation for individual results. 
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APPENDIX C 

A. Radioactive Constituents 

ANALYTICAL CHEMISTRY METHODOLOGY 

Environmental samples are routinely analyzed for the 
following radioactive constituents: gross alpha, gross 
beta, gross gamma, isotopic plutonium, americium, 
uranium, cesium, tritium, and- strontium. The detailed 
procedures have been published in this appendix in 
previous years.c13cz Occasionally other radionuclides 
from specific sources are determined: 'Be, "Nay 40K, 
"Cr, 6oCo, 65Zn, 83Rb, Io6Ru, 134Cs, I4'Ba, and 226Ra. All 
but z26Ra are determined by gamma-ray spectrometry on 
large Ge(Li) detectors. Depending upon the concentra- 
tion and matrix, 226Ra is measured by emanationc3 or by 
gamma-ray spectrometry of its *I4Bi decay product.c4 

Recently a method for measuring the z35U/238U ratio 
in large numbers of samples via neutron activation was 
developed. Details of this new procedure are being t 

prepared for p~bl ica t ion .~~ 

B. Stable Constituents 

A number of analytical methods are used for various 
stable elements. The choice of method is based on many 
criteria, including the operational state of the instru- 
ments, expected concentrations in samples, quantity of 
sample available, sample matrix, and Environmental 
Protection Agency (EPA) regulations. 

Instrumental techniques available include neutron ac- 
tivation, atomic absorption, ion chromatography, color 
spectrophotometry, ion selective electrodes, and combus- 
tion analysis. The methods used and references for deter- 
mination of the various chemical constituents are sum- 
marized in Table C-I. Standard chemical methods are 
also used for many of the common water quality tests.c6 
Atomic absorption capabilities include flame, graphite, 
mercury cold vapor, and hydride generation, as well as 
flame'emission spectrophotometry. 

- 

C. Analytical Chemistry Quality Evaluation Program 

1. Introduction 

Control samples are analyzed in conjunction with the 
normal analytical chemistry 'work load. Such samples 
consist of several general types: calibration standards, 
reagent blanks, process blanks, matrix blanks, 
duplicates, and standard reference materials. Analysis of 
control samples fill two needs in the analytical work. 
First, they provide quality control over the analytical 
procedures so that problems that might occur can be 
identified and corrected. Secondly, data obtained from 
the analysis of control samples permit evaluation of the 
capabilities of a particular analytical technique for deter- 
mination of a given element or constituent under a cer- 
tain set of circumstances. The former function is one of 
analytical control; the latter is called quality assurance. 

No attempt is made to make control samples un- 
known to the analyst. However, they are submitted to 
the laboratory at regular intervals and analyzed in 
association with other samples; that is, they are not nor- 
mally handled as a unique set of samples. We feel that it 
would be difficult for the analysts to give the samples 
special attention, even if they were so inclined. We en- 
deavor to run at least 10% of the stable constituent 
analyses and selected radioactive constituent analyses as 
quality assurance samples using the materials described 
above. A detailed description of our Quality Assurance 
program and a complete listing of our annual results 
have been p ~ b l i s h e d . ~ ' ~ * ~ ~ ~ ~ ~ ' ~  

2. Radioactive Constituents 

Quality control and quality assurance samples for 
radioactive constituents are obtained from outside agen- 
cies as well as prepared internally. The Quality 
Assurance Division of the Environmental Monitoring 



TABLE C-I 

ANALYTICAL METHODS FOR VARIOUS STABLE CONSTITUENTS 

Technique Stable Constituents Measured References 

. , Standard Chemical Methods pH, ‘Total Alkalinity, Hardness, C6 
SOT, TDS, Cpnductivity,COD 

Color Spectrophotometry NO;,PO;’ C6 

Neutron Activation 
Instrumental Thermal Al,Sb,As,Ba,Br,Ca,Ce,Cs,Cl,Cr, C7,12,13,14,15 

Co,Dy,Eu,Au,Hf.In,I,Fe,La,Lu, 
Mg,Mn,K,Rb,Sm,Sc,Se,Na,Sr,S, 
Ta,Tb,Th,Ti, W,V,Y b,Zn 

. Instrumental Epithermal AI,Sb,As,Ba,Br,Cs,Cr,F,Ga,Au, C7,9,16,17,18,19,20,21 
In,I,La,Mg,Mn,Mo,Ni,K,Sm,Se, 
Si,Na,Sr,Th,Ti,W,U,Zn,Zr 

Thermal Neutron Capture Al,B,Ca,Cd,C,Gd,H,Fe,Mg, C1,22,23,24,25,26,27,28,29 
Gamma Ray N,P,K,Si,Na,S,Ti 

Radiochemical Sb,As,Cu,Au,Ir,Hg,Mo,Os,Pd C5,6,30,31,32,33,34,35,36, 
Pt ,Ru,Se,Ag,Te,Th, W,U,La,Ce, 
Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er, 
Y~,Lu,’~’U/’~~U 

3 7,383 1 

Delayed Neutron Assay U C7,8,10,11,39,40 

Atomic Absorption Sb,As,Ba,Be,Bi,Cd,Ca,Cr,Co,Cu C6,41,43,44,45,46,47,48,52, 
Ga,In,Fe,Pb,Li,Mg,Mn,Hg,Mo, 5334 
Ni,K,Se,Si,Ag,Na,Sr,Te,Tl,Sn, 
Ti,V,Zn 

Ion Chromatography F-,Cl-,Br-,NO;, 
NO;,SO;2,SO;2, 
Po;) 

c 4 9  

Ion Selective Electrodes F-,NH: C50 

Combustion C,N,HS C29 
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Systems Laboratory (EPA-Las Vegas) provides water, 
foodstuff, and air filter standards for analysis of gross 
alpha, gross beta, 'H, 40K, 6oCo, 65Zn, "Sr, lo6Ru, 134Cs, 
'''ICs, 226Ra, and 239Pu as part of an ongoing laboratory 
intercomparison program. They also distribute reference 
soil samples that have been characterized for 235U, 238U, 
'"Th, 230Th, '"U, 226Ra, '"Ra, and 'lOPb. Recently two 
new environmental radioactivity soil and sediment Stan- 
dard Reference Materials (SRMs) have been certified by 
the National Bureau of Standards (NBS) for %o, "Sr, 
I3'Cs, "'Ra, '"Th, 238Pu, 239+240Pu, 241Am, and several 
other nuclides. 

The Department of Energy's (DOE) Environmental 
Measurements Laboratory (EML) provided soil, water, 
bone, tissue, vegetation, and air filter samples each con- 
taining many of the same radionuclides. These were part 
of a laboratory intercomparison of DOE-supported 
facilities, which is being discontinued. Uranium stan- 
dards obtained from the Canadian Geological Survey 
(CGS) and the International Atomic Energy Agency 
(IAEA) are used to evaluate the uranium analysis 
procedures. Internal standards are prepared by adding 
known quantities of analyte to blank matrix materials. 

3. Stable Constituents 

samples is a combination of many factors. These include 
the "fit of the calibration curve," instrument drift, 
calibration of the instrument and/or reagents, recovery 
for SRMs, and precision of results. 

4. Indicators of Accuracy and Precision 

Accuracy is the degree of difference between average 
test results and true results, when the latter are known or 
assumed. Precision is the degree of mutual agreement 
among replicate measurements (frequently assessed by 
calculating the standard deviation of a set of data 
points). Accuracy and precision are evaluated from 
results of analysis of standards. These results are nor- 
malized to the known quantity in the standard to permit 
comparison between standards containing dfierent 
quantities of the analyte: 

Reported Quantity 
Known Quantity 

r =  

A mean value (R) for all normalized analyses of a given 
type is calculated by weighting each normalized value (rJ 
by the uncertainty associated with it (sJ. 

Quality assurance for the stable constituent analysis zi ( r J s 3  

zi (I/$) 
R=- 

program is maintained by analysis of certified or well- 
characterized environmental materials. The NBS has a 
large set of silicate, water, and biological SRMS. The 
EPA distributes mineral analysis and trace analysis 
water standards. Rock and soil certified standards have 

n e  standard deviation (s) of R is c-culated assuming a 
normal distribution of the population of samples (N). 

been obtained from the CGS and the United States 
Geological Survey (USGS). 

A program for evaluation of the quality of results for a 
specific water sample has been recently initiated. It is an- 
ticipated that the criteria of acceptance will tighten with 
continued monitoring of these parameters. The 
parameters are the ratio of the sum of milliequivalent 

- (rneq) cations to the sum of meq anions, and the ratio of 
meq hardness to the sum of meq of Ca++ and Mg". A 
comparison of the sum of ions, total dissolved solids, and 
conductivity values is also being made. 

A summary of these ratios is given for 1981 waters by 
sample set in Table C-11. Reanalysis of a sample for one 
or more chemical constituents will be based on sample 
quality parameters, historical considerations, and the 
presence of constituents not requested by the in- 
vestigator. Evaluation of the quality of a specific batch of 

These calculated values are presented in Tables C-I11 
and C-IV. The weighted mean of R is a measure of the 
accuracy of a procedure. Values of R greater than unity 
indicate a positive bias and values less than unity a 
negative bias in the analysis. The standard deviation is a 
measure of precision. Precision is a function of the quan- 
tity of analyte; that is, as the absolute quantity ap- 
proaches the limit of detection, precision deteriorates. 
For instance, the precision for some 'H determinations is 
quite large because many standards approached the 
limits of detection of a measurement. Conversely, preci- 
sion of uranium analyses is unrealistically small because 
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TABLE C-I1 

WATER SAMPLE QUALITY PARAMETERS 

[CatiodAnion] Ratios 

Sample Number Average Number 
Set of Samples Ratio S of Outliersa 

1 67 0.978 0.094 14 
2 ; 2  0.960 0.042 0 
3 'l27 0.999 0.046 1 
4 16 1.04 0.046 2 

0 

[meq HardnesdSum meq Ca + Mg] Ratios 

Set of Samples Ratio S of Outliers' 
Sample Number Average Number 

1 66 1.03 0.12 13 
2 2 0.98 0.035 0 
3 27 0.97 0.029 0 
4 16 0.96 0.044 0 

-_---_--- 
aOutliers are defined as having a ratio outside 1.00 f 0.10. 

standards contained quantities of uranium significantly 
above detection limits. 

Analysis of blanks provide a criterion to judge the 
probability that samples were contaminated during the 
analysis. Table C-V presents weighted means and stan- 
dard deviations of the absolute quantity of analyte re- 
ported in blank materials analyzed during 198 1. 

D. Limits of Detection 

Data from analysis of blanks also provide a means of 
calculating limits of detection for various procedures. 
Table C-VI presents detection limits for analyses of 
various constituents in several environmental matrices. 
The limits for 238+239Pu, 241Am, I3'Cs, and U are 
calculated from the weighted mean plus two standard 
deviations of the analyses of blanks (Table C-V). For 

tritium, the detection limit is merely 2s of repetitive deter- 
minations of the instrumental blank. 

Detection limits for gross alpha and gross beta in 
Table C-VI are calculated assuming that counting rates 
for both are at background levels. Gross alpha and gross 
beta are measured simultaneously by counting on a gas 
proportional counter and electronically discriminating 
the output pulses. As there is crosstalk generated by 
detection of the two types of emissions, the detection 
limit of one is a function of the counting rate of the other. 
The detection limit for alpha increases 10% above the 
limit for every count per minute (cpm) of beta activity 
emitted by the sample. Similarly, the detection limit for 
beta increases 40% for every 10 cpm of alpha. 

Results greater than a defined detection limit indicate 
the presence of a constituent at the 95% confidence level. 
However, resdts less than a detection limit do not 
necessarily indicate its absence. 

89 



TABLE C-Ill 

SUMMARY OF ANALYTICAL QUALITY ASSURANCE RESULTS, FOR 
STABLE CONSTITUENTS AND SELECTED RADIOACTIVE CONSTITUENTS 

Analvsir 

soil 

R f s  

Ag 
AI 
As 
B 
Ba 
Be 
'Be 
C 
Ca 
Cd 
Ce 
CI 
co 
Conductiv~t y 
Cr 
Cs 
"7Cr 
c u  
DY 
Eu 
F 
Fe 
Gd 
H 
Hardness 
w 

3H (do00 pCdI) 
3H (>Zoo0 pCi//) 
K 
La 
Lu 

hin 
N 
Na 
I2Na 
h'd 
NI 

Pb 

Hg 

M s  

NO3 

PH 
Po, 
Pr 
22aRa 
Sb 
sc 
s c  
Si 
Sm 

Ta 
Total dissolved solids 
Th 
TI 
TI 
Total alkalinity 
U 
235.2% (natural) 
235.238U (depleted) 
V 
W 
Yb 
Zn 

so, 

1.01 f 0.05 
1 . 0 0 f O . 1 1  
1.09 f 0.16 
0.85 f 0.19 
0.82 

1.01 f 0.04 
0.78 f 0.15 
1.01 f 0.09 

0.90 

1.05 f 0.13 
0.95 f 0.15 
1.12 i 0.06 
1.14 *.0.28 
0.65 f 0.06 
0.96 i O . 1 1  

I .00 
0.94 f 0.04 

0.87 
0.93 f 0.09 

1.02 f 0.02 
0.96 f 0.07 
0.98 f 0.16 
0.94 f 0.07 
1.03 f 0.04 

1.05 f 0.07 
1.05 + 0.08 
1 .04 f 0.06 

0.82 2 0.06 

1.04 f 0.07 
0.95 f 0.08 
0.94 
0.90 

1.01 f 0.04 
1.00 f 0.05 

0.92 

0.91 

I.* f 0.02 
1.01 f 0.04 
0.92 * 0.05 

1.14 f 0.19 
0.96 * 0.07 
1.02 fO.18 

Number 
of Samples 

5 
84 
21 
7 
I 

17 
4 

2: 

2 

83 
97 
8 
3 
9 

30 

2 
3 

I 
16 

19 
30 
7 

17 
5 

6 
12 
3 

3 

3 
89 

1 
I 

17 
29 

1 

I 

59 
18 
5 

1 2  
16 
17 

Water 

Number 
R f I ofSampler -- 
0.96 

1.05 f 0.10 
1.01 * 0.10 

1.03 f 0.06 

0.98 f 0.006 

1.07 f 0.02 
0.97 f 0.12 

0.98 

0.97 f 0.08 
I .05 f 0. IO 

1.03 f 0.08 
1.03 f 0.09 

1.06 f 0.08 

1.04 i 0.03 

1.00 f 0.12 
1.05 f 3.33 
0.96 f 0.07 
0.98 f 0.04 

1.02 i 0.05 
0.98 f 0.05 

1.04 f 0.02 
1.22 f 0.10 

1.00 f 0.09 
1.02 f 0.06 
0.96 f 0.06 
0.95 f 0.03 
1.00 f 0.1 I 

0.99 

0.95 

1.00 f 0.05 

1.30 L 0.46 
1.07 f 0.10 
1.01 f 0.04 

1.02 f 0.09 

1.04 

1 
4 
9 

6 

18 

7 
8 

2 

8 
7 

51 
4 

5 

6 

21 
31 
28 
10 

10 
3 

8 
5 

5 
7 
5 

12 
4 

I 

2 

16 

3 
I5 
34 

3 

2 

Number 
R f s of Smples  -- 

I .07 
1.09 f 0.22 
1.07 f 0.13 

0.99 f 0.01 
I .03 

0.95 f 0.12 
a .  

1.01 f 0.08 

I .00 f 0.05 

0.97 f 0.12 

1.12 
0.97 f 0.07 

a 

.> 

1.02 t 0.05 

1 
35 
19 

13 
2 

20 
200  

IO 

a 

37 

I 
20 

- Number 
R f I dSunplcr -- 

Biologkal Air Puticulatcr 

0.85 f 0.10 9 

0.95 I 

0.98 f 0.04 8 

0.95 . 2  

0.91 i 0.07 6 
1.02 f 0.09 3 

0.88 f 0.18 3 

0.93 f 0.04 9 

1.04 f 0.09 IO 

8 

1.01 

'All determinations were at or below detection limits, in agreement with certified values. 
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TABLE C-IV 

SUMMARY OF RADIOACTIVE CONSTITUENT 
QUALITY ASSURANCE RESULTS ON 

EPA AND EML PROGRAMS 

Number of 
Analysis' Samples R f s  

Gross alpha 24 0.96 * 0.21 
Gross beta 24 1.20 f 0.25 
3H 15 1.05 f 0.32 
4% 6 1.07 * 0.12 
9% 21 1.13 f 0.21 

3 0.87 * 0.05 
137cs 3 0.88 * 0.11 
226Ra 3 0.85 * 0.02 
239Pu 6 0.79 * 0.20 
U (natural) 6 0.98 f 0.09 

aMost samples for 'lCr, 6oCo, "Zn, lo6Ru, l3*Cs, and 
IaBa were below our detection limits. 

1311 

_______-- 

TABLE C-V 

QUANTITY OF CONSTITUENT REPORTED IN BLANKS 

Analvsis 
Number of Quantity 

Samples (Y * s) units 

9 0 ~ r  
238Pu 
239Pu 
241Am 
Uranium t 

(Delayed neutron) 
Uranium 

(Epithermal activation) 
'37cs 
Grass gamma 

18 -0.029 * 0.26 
14 0.010 f 0.011 
18 0.014 f 0.022 

5 ;  0.019 f 0.015 
25 15 f 10 

8 10 f 8 

50 5 f 4  
50 1600 f 100 

pCi 
pCi 
pCi 
pC i 
ng 

ng 

pC i 
counts/min 
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TABLE C-VI 

DETECTION LIMITS FOR ANALYSES OF m P I C A L  

Parameter 

Air Sample 
Tritium 
238Pu 
239Pu 
241Am 
Gross alpha 
Gross beta 
Uranium 

(Delayed neutron) 

Water Sample 
Tritium 
137cs 
238Pu 
239Pu 
24 Am 
Gross alpha 
Gross beta 
Uranium 

(Delayed neutron) 

Soil Sample 
Tritium 
137cs 
238Pu 
239Pu 
24 Am 
Gross alpha 
Gross beta 
Uranium 

(Delayed neutron) 

ENVIRONMENTAL SAMPLES 

Approximate Sample 
Volume or Weight 

3 m3 
2.0 x 104 m3 
2.0 x 104 m3 
2.0 x 104 m3 
6.5 x lo3 m3 
6.5 x lo3 m3 
2.0 x 104 m3 

0.005 e 
0.5 e 
0.5 e 
0.5 e 
0.5 e 
0.9 e 
0.9 e 
0.025 t 

Detection 
Count Limit 
Time Concentration 

100 min I x 10-12 pcilmt 
8 x 104 sec 2 x 10-l8 pCi/me 
8 x 104 sec 3 x pCi/mC 
8 x 104 sec 2 x pCilmt 
100 min 3 x 10-16 pcilmt 
100 min 3 x 10-16 pCi/mt 
6 0  sec 1 pdm3 

100 min 
5 x 104 sec 
8 x 104 sec 
8 x 104 sec 
8 x 104 sec 
100 min 
100 min 
50 sec 

100 min 
5 x 104 sec 
8 x 104 sec 
8 x lo4 sec 
8 x 104 sec 
100 min 
100 min 
20 sec 

0.003 pCilg 
10-1 pCi/g 
0.003 pCi/g 
0.002 pci/g 
0.01 pCiIg 
0.8 pCi/g 
0.003 pCYg 
0.03 Pdt3 
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APPENDIX D 

METHODS FOR DOSE CALCULATIONS 

A. Introduction 

Annual radiation doses are evaluated for three prin- 
cipal exposure pathways: inhalation, ingestion, and ex- 
ternal exposure (which includes exposure from immer- 
sion in air containing radionuclides and direct and scat- 
tered penetrating radiation). Results of environmental 
measurements are used as much as possible. Calcula- 
tions based on these measurements follow procedures 
recommended by federal agencies to determine radiation 

Estimates are made of the: 
1. Maximum boundary dose to a hypothetical in- 

dividual at the Laboratory boundary where the 
highest dose rate occurs. It assumes the individual 
is at the Laboratory boundary continuously (24 
hours a day, 365 days a year). 

2. Maximum individual dose to an individual at or 
outside the Laboratory boundary where the highest 
dose rate occurs and where there is a person. It 
takes into account occupancy (for example, 40 
hours a week) and shielding (for example, by 
buildings) factors. 

' 

3. Average doses to nearby residents. 
4. Whole body person-rem dose for the population 

Four age groups are considered: infant, child, teen, 
and adult. Dose calculations utilize parameters such as 
annual food consumption and breathing rates specific to 
each age group.  value^^'*^' provided for these and other 
parameters used in the calculations are in Table D-I. 

Age specific dose conversion factorsD' used for inhala- 
tion and ingestion calculations are in Table D-11. These 
factors give total dose received (in mrem) by an organ 
during the 50-yr period following intake of a radionuclide 
(the 50-yr dose commitment) per amount of radionuclide 
(in pCi) either inhaled or inge~ted.~'  

Table D-I11 also lists a second set of dose conversion 
factors based on the dose (in mrem) received in the first 
Year, rather than the 50-yr dose commitment. 

living within an 80-km radius of the site. 

Procedures for calculating doses using these two sets of 
dose conversion factors are identical. The first set gives 
total dose incurred during the 50-yr following intake; the 
second gives dose received in the first year. Dose es- 
timates in the text are identified as to which type of dose 
they represent. 

B. Inhalation Dose 

Annual average air concentrations of 'H, 238Pu, 239Pu, 
241Am, and total U, determined by H-8's air monitoring 
network, are corrected for background by subtracting 
the average concentrations measured at regional sta- 
tions. These net concentrations are then multiplied by 
standard breathing rates for the four age groups to deter- 
mine total annual intake via inhalation, in pCi/yr, for 
each radionuclide. Each intake is multiplied by ap- 
propriate dose conversion factors to convert intake into 
50-yr dose commitments for bone, liver, total body, 
thyroid, kidney, lung, and gastrointestinal (GI) tract. 
First year dose is estimated for bone, total body, thyroid, 
lung, and GI tract. Organs chosen for dose calculations 
include those expected to receive the largest dose from 
the radionuclides being considered. Parameters used in 
the calculations are in Tables D-I, D-11, and D-111. As 
noted in Tables D-I1 and D-111, dose conversion factors 
for 'H include an increase of 1.5 over inhalation intake to 
account for skin absorption. 

This procedure for dose calculation conservatively 
assumes that a hypothetical individual is exposed to the 
measured air concentration continuously throughout the 
entire year (8736 h). This assumption is made for the 
boundary dose, dose to the maximum exposed in- 
dividual, and dose to the population living within 80 km 
of the site. ' 

Organ doses are determined at sampling sites for each 
radionuclide. A final calculation estimates the total in- 
halation dose to an organ by summing doses to that 
organ from each radionuclide. 
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TABLE D-I 

PARAMETERS USED IN DOSE ASSESSMENT 

Infant Child Teenager Adult -- - Parameter 

Annual breathing rate (m3/yr) 
Food consumption rate 

Fish (kg/yr) 
Fruits (kg/yr) 
Vegetables (kg/yr) 
Grain (kg/yr) 
Meat and poultry (kg/yr) 
Milk (t/yr) 
Honey (kg/yr) 

1400 3700 

Shielding factor for residential structures 

Occupancy Factor 

Restaurant north of TA-53 

All other locations, except where noted 

Solubility of inhaled radionuclides 

'H 

Total U 

238PU 
2 3 9 , 2 4 0 ~ ~  

24'Am 

Number of trips, longer than one day, 
taken by Laboratory personnel in 1981 

8000 8000 

16 21 
139 114 
340 28 1 
151 125 
65 110 

400 3 10 
5 5 

0.7 

0.4 , 

1 .o 

Soluble 

Insoluble 

Insoluble 

Insoluble 

Insoluble 

15 798 
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I 

TABLE D-II 

Radio- 
nuclide 

3H 

137cs 

Total U 

239Pu 

)H 

137cs 

Total U 

238Pu 

239Pu 

241Am 

AGE SPECIFIC DOSE CONVERSION FACTORS FOR SO-YR DOSE COMMITMENT 

Infant Dose Conversion Factors 
(rnred50-yr per pCi intake in-first year) 

Orean 
Pathway Bone Liver Total Body Thyroid 

Inhalations 0.0 4.62 X 4.62 X lW7 4.62 X 
Ingestion 0.0 3.08 X,,;D-~ 3.08 x 3.08 x 

Ingestion 5.22 x lo4 6.1 1 ? lo4 4.33 x 0.0 

Inhalation 5.00 x 0.0 3.52 X IO-) 0.0 

c 

7 

Ingestion 4.67 X 0.0 3.56 x 10-4 0.0 

Inhalation 5.02 6.33 x 10-1 1.27 x 10-1 0.0 
Ingestion 1.34 x 1.69 x IO4 3.40 x 0.0 

Inhalation 5.50 6.72 x 10-I 1.34 x 10-1 0.0 
Ingestion 1.45 x 1.77 x 10-4 . 3.54 x IO-5 0.0 

Inhalation 1.84 8.44 x 10-1 1.31 x 10-1 0.0 
Ingestion 1.53 x 7.18 X 10-4 1.09 X lo4 0.0 

Child Dose Conversion Factors 
(mred50-yr per pCi intake in first year) 

Inhalationa 0.0 3.04 x 10-7 3.04 x 10-7 3.04 x 10-7 
Ingestion 0.0 2.03 x 2.03 x le7 2.03 x IO-’ 

Ingestion 3.27 X LO4 3.13 X 10-4 4.62 X 0.0 

Inhalation 4.27 x 0.0 2.59 x 10-3 0.0 
Ingestion ’ 3.42 x 0.0 2.07 x lo4 0.0 

Inhalation 4.74 6.05 x 10-1 1.21 x 10-I 0.0 
Ingestion 1.25 x 1.56 x 10-4 3.16 x 0.0 

Inhalation 5.24 6.44 x 10-I 1.28 x 10-1 0.0 
Ingestion 1.36 x 1.65 x lo” 3.31 x 0.0 

Inhalation 1.74 7.85 x IO-’ 1.24 x 10-1 0.0 
Ingestion 1.43 x le3 6.40 X 10-4 1.02 x IO4 0.0 

Kidney 

4.62 x 
3.08 x 

1.64 x IO4 

1.00 x 10-2 
9.93 x 10-4 

4.64 X IO-’ 
1.21 x 10-4 

4.95 x 10-1 
1.28 x IO4 

7.94 x 10-1 
6.55 x IO4 

Lung 

4.62 x 
3.08 x 1 0 - ~  

6.64 x 10-5 

3.27 x 10-1 
0.0 

9.03 x 10-1 
0.0 

8.47 X 10-1 
0.0 

4.06 x 10-1 
0.0 

I 

GI-LLP 

4.62 x IO-? 
3.08 x io-? 

‘1.91 X 

3.77 x 10-5 
6.08 x 10-5 

4.69 x 10-5 
7.57 x 10-5 

4.28 x 10-5 
6.91 x 10-5 

4.78 x 10-5 
7.70 X IO-’ 

3.04 x 3.04 x 10-7 3.04 x 
2.03 x 10-7 2.03 x 2.03 x io-? 

1.02 x IO4 3.67 x lW5 1.96 x 

7.00 X 1.63 X lo-’ 3.74 X 
5 . 6 0 ~  IO4 0.0 6.03 X 

I 
4.47 x 10-1 6.08 x 10-1 4.65 x 
1.15 x 10-4 0.0 7.50 X IO-’ 

4.78 x IO-! 5.72 x 10-I 4.24 X 
1.22 x 10-4 0.0 ,635 X lo-’ 

7.63 x 10-L 2.02 x 10-1 4.73 x 
6.03 X IO4 0.0 . 7.64 X 

____---- 
.Includes an increase of 50% to account for skin absorption. 
bGasuointestinal-Lower large intestine. . 
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TABLE D-I1 (Continued) 

Teen Dose Conversion Factors 
(mred5O-yr per pCi intake in first year) 

Radio- 
nuclide Pathway 

3H 

"7cs 

Total U 

238Pu 

239Pu 

241Am 

. 31 

137cs 

Total U 

239Pu 

24 I Am 

Inhalations 
Ingestion 

Ingestion 

Inhalation 
Ingestion 

Inhalation 
Ingestion 

Inhalation 
Ingestion 

Inhalation 
Ingestion 

Inhalationa 
Ingestion 

Ingestion 

Inhalation 
Ingestion 

Inhalation 
Ingestion 

Inhalation 
Ingestion 

Inhalation 
Ingestion 

Bone 

0.0 
0.0 

1.12 x 104 

1.14 x 10-3 
1.42 x 

2.86 
7.12 X IO4 

3.31 
8.27 x I O 4  

1.06 
8.62 x IO4 

0.0 
0.0 

7.97 x 10-5 

9.93 x 10-3 
8.01 x 104 

2.74 
6.80 x IO4 

3.19 
7.87 x 104 

8.19 x 104 
1.01 

Liver Total B O ~ Y  Thyroid Kidney 

1.59 X lW7 1.59 X 10-7 1.59 X 
1.06 X IO-' 1.06 X lW7 1.06 X IC7 

1.49 X 10-4 5.19 X 0.0 

0.0 8.66 X 10-4 0.0 
0.0 6.93 X l e 5  0.0 

4.06 X 10-' 7.22 X 10-* 0.0 
1.02 x 10-4 1.82 x 1 0 4  o.o 

1.12 x 10-4 2.01 x 10-5 o.o 
4.50 X IO-' 8.05 X 0.0 

4.07 X 1 0 - 1  7.10 X IO-' 0.0 
3.29 X IO4 5.75 X 0.0 

Adult Dose Conversion Factors 
(mred50-yr per pCi intake in fust year) 

1.58 x 10-7 
1.05 x 

1.09 x l e  

0.0 
0.0 

3.87 x 10-1 
9.58 x 10-5 

4.31 x 10-1 
1.06 x 10-4 

3.59 x 10-1 
2.88 x 1 0 4  

1.58 x 10-7 
1.05 x 10-7 

7.14 x 10-5 

6.06 X 10-4 
4.85 X 

6.90 X l e 2  
1.71 x 10-5 

7.75 x 10-2  
1.91 x 10-5 

5.41 x 10-5 
6.71 X IO-' 

'Includes an increase of 50% to account for skin absorption. 
bGastrointestinal--Lower large intestine. 

1.58 x 10-7 
1.05 X W7 

0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

1.59 x 10-7 

1.06 x IO-' 

5.07 x 10-5 

3.33 x 10-3 
2.67 x IO4 

3.10 x 10-1 
7.80 x 10-5 

3.44 x IO-' 
8.57 x 10-5 

5.32 x IO-' 
4.31 x 10-4 

1.58 x 10-7 
1.05 x 10-7 

3.70 x 10-5 

2.33 x 10-3 
1.87 x 104 

2.96 x IO-' 
i.32 x 10-5 

3.30 x IO-' 
6 .11  x 10-5 

'1.04 x 10-1 
t4.07 X IO4 

:: 
I 
i 

Lung 

1.59 x lo-' 

1.06 x IO-' 

1.97 x 10-5 

8.43 x 10-2 
0.0 

3.12 X IO-' 
0.0 

2.93 x IO-' 
0.0 

1.05 x 10-1 
0.0 

1.58 x IO-' 
1.05 x IO-' 

1.23 x 10-5 

4.90 X 
0.0 

1.82 x IO-' 
0.0 

1.72 x IO-' 
0.0 

6.06 x 
0.0 

G I - L L I ~  

1.59 x lo-' 
1.06 X 

2.12 x 10-6 

3.85 x 10-5 
6.21 x 

4.37 x 10-5 
7.73 x 10-5 

4.46 X 
1.06 x IO-5 

4.88 x 10-5 
7.87 x 10-5 

1.58 x 10-7 
1.05 x 10-7 

2.11 x 10-6 

3.63 x 10-5 
5.86 x 

4.52 x 10-5 
7.30 x 10-5 

4.13 x 1 0 - 5  
6.66 x 1 0 - 5  

4.60 x 10-5 
7.42 x 

100 
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TABLE D-111 
DOSE CONVERSION FACTORS FOR FIRST YEAR DOSE 

Adult Dose Conversion Factors 
(mredtjrst year per pCi intake) 

Organ Radio- 
nuclide Pathway Bone - Liver Total Body Thyroid Kidney Lung GI-LLI' 

x .  

3H Inhalationa 0.0 --- 1.5 x 10-7 1.5 x 10-7 __- 1.5 x 10-7 1.5 x 10-7 
Ingestion 0.0 1.0 x 10-7 1.0 x 10-7 1.0 x 10-7 1.0 x 10-7 _ _ _  1.0 x 10-7 

'37cs Ingestion 4.3 x 10-5 7.3 x 10-5 4.3 x 10-5 0.0 3.1 x 10-5 --_ 2.1 x 10-6 

Total U Inhalation 1.5 X --- 1.9 x 10-4 0.0 --- 2.8 x 3.6 x 
Ingestion 2.6 X IO4 0.0 3.1 x 10-5 0.0 7.8 x 10-5 _ _ _  5.8 x 10-5 

238PU Inhalation 7.3 X --- 1.9 x 10-4 0.0 --- 5.1 x 10-2 4.5 x 10-5 
Ingestion 8.9.x 1.4 x 1W6 2.3 x 0.0 1.1 x 10-6 _ _ _  7.3 x 10-5 

239Pu Inhalation .7.1 X lov3 _-- 1.7 x 10-4 0.0 __- 4.8 x 4.1 x 
9.9 x -__ 6.7 x 10-5 Ingestion I 8.6 X 1.3 X 2.1 X lW7 0.0 

241Am Inhalation 5.2 X --- 4.2 x 10-4 0.0 . --- 3 . 5 , ~  10-2 4.6 x 10-5 
Ingestion 9.3 X 10-6 1.1 X 7.6 x 0.0 5.3 x 10-6 _-- 7.4 x 10-5 

--------_ 
aGastointestinal-Lower large intestine. 



C. Ingestion Dose 

Results from foodstuff sampling, described in Section 
IV.A.5, are used to calculate doses to the same organs as 
considered for the inhalation dose. The procedure is 
similar to that used in the previous section. The 
radionuclide concentration in a particular foodstuff is 
multiplied by the annual consumption rateDz to obtain 
total annual intake of that radionuclide. Multiplication of 
the annual intake by the radionuclide's ingestion dose 
conversion factor for a particular organ gives the es- 
timated 50-yr dose commitment and first year dose to 
the organ. Consumption rates and dose conversion fac- 
tors used in the calculations are in Tables D-I, D-11, and 

Doses are evaluated for ingestion of 'H, "Sr, 137Cs, 
total U, z38Pu, and z39Pu in fruits and vegetables; 3H, 7Be, 
"Na, 137Cs, and total U in honey; and "'CS, total U, 
z38Pu, and z39Pu in fish. 

Consumption rates in Table D-I correspond to values 
recommended by the Nuclear Regulatory CommissionDZ 
for calculation of dose to the maximum exposed in- 
dividual. The single exception is the honey consumption 
rate, which, since it has no recommended value, was 
based on professional judgment. 

D-111. 

D. External Radiation 

Nuclear reactions with air in the target areas at the 
Los Alamos Meson Physics Facility (LAMPF, TA-53) 
cause the air activation products I1C, I3N, and 1 5 0  to be 
formed. These isotopes are all positron emitters and have 
20.4-min, 10-min, and 122-sec half-lives, respectively. 
Neutron reactions with air at the Omega West Reactor 
(TA-2) and the LAMPF form 41Ar (1.8 h half-life). 

The radioisotopes 'IC, 13N, and 1 5 0  are sources of 
gamma radiation that are due to formation of two 0.5 1 1- 
MeV photons through positron-electron annihilation. 
The 41Ar emits a 1.29 MeV gamma with a 99% yield. 

External radiation doses are monitored with H-8's 
thermoluminescent dosimeter network. Measured doses, 
considered as whole body doses in this report, are in 
Table E-11. Background estimates at each site, based on 
historical data, consideration of possible nonbackground 
contributions, and, if possible, values measured at loca- 
tions of similar geology and topography, are then sub- 
tracted from each measured value. This net dose is 
assumed to represent the dose due to Laboratory ac- 

tivities that an individual would receive if he or she were 
to spend 100% of his or her time during an entire year at 
the monitoring location. 

Boundary and maximum individual doses from ".At 
releases from the Omega West Reactor (TA-2) are es- 
timated using standard meteorological models and 
measured stack releasesD6 (see Table E-I). Procedures 
used in making the calculations are described in the 
following section. A dose rate correction for plume size is 
taken from standard graphical compilationsD6 in making 
this dose estimate. 

At onsite locations at which above background doses 
were measured, but at which public access is limited, 
doses based on a more realistic estimate of exposure time 
are also presented. Assumptions used in these estimates 
are in the text. 

E. Population Dose 

Calculation of whole body population dose estimates 
(in person-rem) are based on measured data to the extent 
possible. For background radiation, average measured 
background doses for Los Alamos, White Rock, and 
regional stations are multiplied by the appropriate pop- 
ulation number. Tritium average doses are calculated 
from average measured concentrations in Los Alamos 
and White Rock above background (as measured by 
regional stations). 

There doses are multiplied by population data incor- 
porating results of the 1980 census, which is summarized 
in Table D-IV. The population data has been slightly 
modified to account for population changes between 
1980 and 1981. The modification is based on an ex- 
trapolation of the 1970-1980 growth rates. 

For 41Ar, 'IC, "N, and '$0, atmospheric dispersion 
models are used to calculate an average dose to in- 
dividuals living in the area in question. The air concen- 
tration of the isotope [~(r,0)] at a location (r,0) due to its 
emission from a particular source is found using the an- 
nual average meteorological dispersion coefficient [X(r, 
0)/Q] (based on Gaussian plume dispersion models) and 
the source term Q. Source terms, obtained by stack 
measurements, are in Table E-I. 

Dispersion factors for the LAMPF and Omega West 
Reactor are given in Table D-V. The dispersion factors 
were calculated from 198 1 meteorological data collected 
at Los Alamos during the actual time periods when 
radionuclides were being released from the stacks. The 
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TABLE D-IV 

ESTIMATES O F  NUMBER O F  PEOPLE LIVING WITHIN 80 km OF LABORATORY 

A. Cities and towns included in 1980 census resultsa 

Town 

Alcalde 
Bernalillo 
Chama 
Chimayo 
Cochiti 
Cuba 
Espaiiola 
Jemez 
Jemez Springs 
Los Alamos 
Nambe 
Pecos 
Ranchos de Taos 

No. of 
People 

432 
3 135 
1 111 
2 477 

804 
633 

6 897 
1 542 

312 
11 012 

1 124 
920 

1 455 

Town 

San Felipe 
San Felipe/Santo Domingo Joint Area 
San Ildefonso 
San Ysidro 
Sandia 
Santa Ana 
Santa Clara 
Santa Fe 
Santo Domingo 
Tesuque (Pueblo) 
Tesuque 
White Rock 
Zia 

Total 
, 

B. Estimate of number of people not included in 1980 census results. 

C. Estimate of total number of people living within 80 km of Laboratory. 

--------- 
/ 

a1980 census counts. Source: U.S. Bureau of the Census. 

dQ includes the reduction of the source term due to 
radioactive decay. The annual average wind data for 
1981 is represented in Fig. 20. These dispersion factors 
differ somewhat from those used in previous reports in 
that the latter did not include a correction for radioactive 
decay (decay corrections were calculated separately in 
determining the air concentrations) and were calculated 
from meteorological data from a different year. 

The gamma dose rate in a’ semi-infinite cloud at time t, 
ycr, (r,O,t), can be represented by the equationD6 

No. of 
People 

1 940 
393 

1 492 
199 
239 
395 

2 448 
49 808 
2 054 

362 
1 032 
6 917 

517 

99 650 

15 368 

115 018 

where 

yao(r,8,t) = gamma dose rate (rad/sec) at time t, at a 
distance r, and angle 8, 

- 
Ey = average gamma energy per decay (MeV) (1.02 

MeV for position emitters and 1.29 MeV for 
“Ar), and 

X(r,e,t) = plume concentration in ci/m3 at time t, at a 
distance r, and angle 8. 
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TABLE D-V 

DISPERSION FACTOR (X /Q)  USED FOR POPULATION DOSE ESTIMATESa 

Source 

TA-2 
TA-2 
TA-2 
TA-2 
TA-5 3 

TA-53 

TA-53 

Half-Life 
Location Radionuclide (min) 

Boundary 41Ar 
Maximum individual 41Ar 
Los Alamos 41Ar 
White Rock 41Ar 

3N 

41Ar 

I3N 
1 IC 
41Ar 

I3N 

41Ar 

Boundary 1 5 0  

“C 

Los Alamos 150 

White Rock 150 

“C 

aIncludes correction for radioactive decay. 

The annual dose is calculated from the dose rate and 
then multiplied by the appropriate population figure to 
give ‘the estimated population dose. 

Background radiation doses .due to airline travel are 
based on the number of trips taken by Laboratory per- 
sonnel. It was assumed that 85% of these trips were 
taken by Laboratory personnel residing in Los Alamos 
County and that non-Laboratory travel was 10% of the 
Laboratory trips. Average air time at altitude for each 
trip was estimated to be 4.5 h, where the average dose 
rate is 0.22 mrem/h.D7 
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TABLE E-I 

ATMOSPHERIC RADIOACTIVE EFFLUENT TOTALS FOR 1981 

238Pu 23Su 

2 3 9 ,  24lAm 2 3 8 ~  MFPa 1311 41Ar 32P 3H iiC,13N,150b 7Be 
Location (pCi) (pCi) (pCi) (la ( W )  (Ci) (pCi) (Ci) (Ci) (mci) - - -  --- 

TA-2 
TA-3 
TA-9 
TA- 15 
TA-18 
TA-2 1 
TA-33 
TA- 3 5 
TA-4 1 
TA-43 
TA-46 
TA-48 
TA-50 
TA-53 
TA-54 
TAi55 

13 
-_- 
0.27 

0.37 

1.3 
1.8 

0.0 I 
0.10 

-__ 

-__ 

--- 

--- 
14 
2.3 

_ _ _  
352 ' 340 

_ _ _  

aMixed fission products. . 
bThe half-lives of I IC, 13N, and 150 range from about 2 to 20 minutes, so these nuclides decay rapidly. 

Note: --- means no discharge of that radionuclide at that location. 



TABLE E-I1 

ANNUAL THERMOLUMINESCENT DOSIMEER MEASUREMENTS 

Annual Dose 

95% Conf 95% C o d  

Coordinates (mrcm) ( m m )  (per cent) 
Dose Interval Interval 

--- Station Location 

Regional Stations (28-44 km) 

I .  Espariola 
2. Pojoaque 
3. Santa Fe 
4. Fenton Hill 

Perimeter Stations (0-4 km) 

5. Barranca School 
6. Arkansas Avenue 
7. Cumbres School 
8. 48th Street 
9. LA Airport 
IO. Bay0 Canyon S.T.P. 
11. Gulf Station 
12. Royal Crest 
13. White Rock S.T.P. 
14. Pajarito Acres 
IS. Bandelia Lookout 
16. Pajarito Ski Area 

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

Nl8O E130 
N170 E030 
NlSO E090 
NI 10 WOlO 
Nl lO  E170 
N120 E250 
NO90 E120 
NO80 EO80 
SO80 E420 
N130 W180 
S280 E200 
N130 W180 

Uncontrolled Areas 

10.9 f 4.0 I f 5.6 
86.4 f 4.0 f 4.6 
79.3 f 4.0 f 5.0 
96.0 f 4.0 f 4.2 

Uncontrolled Areas 

93.7 f 4.9 f 5.2 
85.5 f 4.0 f 4.1 
90.5 f 4.0 f 4.4 

110.3 f 4.0 f 3.6 
101.4 f 4 . 0  f 3.9 
113.2 f 4.0 f 3.5 
116.2 f 4.0 f 3.4 
105.1 f 4.0 f 3.8 
92.6 f 4.0 f 4.3 
86.8 f 4.0 f 4.6 

105.1 f 4.0 f 3.8 
99.5 f 4.0 f 4.0 

Station Location 

Onsite Stations 

17. TA-21. 
18. TA-6 
19. TA-53 
20. Well PM-I 
21. TA-16 
22. Booster P-2 

24: State Hwy 4 
25. TA-49 

23. TA-54 

26. TA-2 
27. TA-2 
28. TA-18 
29. TA-35 
30. TA-36 
31. TA-3 
32. TA-3 
33. TA-3 
34. TA-3 
35. TA-3 

37. Pistol Range 
36. TA-3 

Coordinates 

NO95 E140 
NO25 E030 
NO70 EO90 
NO30 E305 
SO35 W02S 
SO30 E220 
SO80 E290 
NO70 E350 
SI65 E085 
NO75 E l20  
NO85 El20 
SO40 E205 
NO40 E105 
NO40 E l l 0  
NO50 ED20 
NO50 EO20 
NO50 EO20 
NO50 E020 
NO50 EO20 
NO50 E040 
NO40 E240 

Annual Dose 

95% Conf 95% Conf 
Dose Interval Interval 

(mrem) (mrern) (per ea) --- 

Controlled Areas 

92.1 f 4.0 f 4.3 
102.4 f 4.0 f 3.9 
122.6 f 4.0 f 3.3 
IO23 f 4.0 f 3.9 
93.0 f 4.0 f 4.3 

119.5 f 4.0 + 3.3 
91.0 f 4.0 f 4.4 

157.8 f 4.0 + 2.5 
90.9 f 4.0 f 4.4 
96.5 f 4.0 f 4.1 

119.6 f 4 . 0  f 3.3 
175.3 f 4.0 f 2.3 
92.9 f 4.0 f 4.3 

17R.9 f 4.0 f 2.2 
178. I f 4.0 f 2.2 
128.7 f 4.5 f 3.5 
144.6 f 4 . 5  f 3.1 
218.2 f 4.5 f 1.6 
120.5 f 5.0 f 4.1 
85.7 f 4.0 f 4.7 
95.2 f 4.0 f 4.2 



TABLE E-I11 

LOCATIONS OF AIR SAMPLING STATIONS 

Stat ion 

Latitude 
or 

N-S Coord 

Longitude 
or 

~- E-W Coord 

Regional (28-%4 km) *...- 

1. Espaiio? 
2. Pojoaque 
3. Santa Ft 

Perimeter (0-4 krn) 

4. Barranca School 
5. Arkansas Avenue 
6. Cumbres School 
7. 48th Street 
8. LA Airport . 
9. Bay0 STP 

10. Gulf Station 
11.  ROY^ Crest 
12. White Rock 
13. Pajarito Acres 
14. Bandelier 

Onsite 

15. TA-21 
. 16. TA-6 

17. TA-53 (LAMPF) 
18. Well PM-1 
19. TA-52 
20. TA-16 
21. Booster P-2 , 

22. TA-’54 
23. TA-49 
24. TA-33 
25. TA-39 

36’00’ 
35O52‘ 
35 O40’ 

N180 
N170 
N150 
N110 
N110 
N120 
NO90 
NO80 
SO80 
s2  10 
S280 

NO95 
NO25 
NO70 
NO30 
NO20 
SO35 
SO30 
SO80 
S165 
S245 
s190 

106O06’ 
106 O02’ 
106O56’ 

E130 
E030 
E090 
WOlO 
E170 
E250 
E120 
E080 
E420 
E380 
E200 

E140 
E030 
e090 
E305 
E155 
W025 
E220 
E290 
E085 
E225 
E230 
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TABLE E-IV 

Radioactive 
Constituent 

Gross alpha 
Gross beta 
24 ’Am 
238Pu 
239Pu 
3H 
U 
U 

REGIONAL AVERAGE BACKGROUND ATMOSPHERIC 
RADIOACTIVITY CONCENTRATIONS 

EPAB Laboratoryb Uncontrolled Area 
Units 1980 1981 Concentration Guide 

Not reported 
10 

Not reported 
3.1 f 1.2 
8.2 f 1.7 
Not reported 
34 f 4 
103 f 12 

1 . 1  f 0.3 
121 f 33 
1.5 f 2.0 

-1.5 f 0.6 
8.2 f 5.9 
18 f 8 

8.9 f 4.3 
27 f 13 

6 x 10’ 
3 x 104 
2 x 10” 
7 x 1 0 4  

2 X 105 
2 x 106 

6 x 104 

6 x lo6 

------__- 
‘US Environmental Protection Agency, “Environmental Radiation Data,” Report 2 1-22 (December 
1980). Data are from the Scnta Fe, New Mexico sampling location and were taken from January through 
June 1980. 
bData annual averages are from the regional stations (Espaiiola, Pojoaque, Santa Fe) and were taken dur- 
ing calendar year 1981. 
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TABLE E.V 

ANNUAL ATMOSPHERIC LONG-LIVED 
GROSS ALPHA A N D  GROSS BETA ACTIVITY CONCENTRATIONS’ 

Gross Beta Concentrations-fCilm3 (10-1’ rCi/m/) 

Number Number 
of of 

Monthly Sampler 
Samples tMDLC Maxd Mind Meand - - _ _ _ - -  

Number 
of 

Samples 
tMDLC Maxd Mind Meand ---- 

Mean 

%! CG= 
.I 

- 

T a d  Number 
A i  d 

Volumcb Monthly 
(m3) Samples ~- Station Location 

Regiond Stations (28-44 km)-Uncontrollcd Arena 

1. Espaiiola 53 826 I2 

5 5  059 ‘I2 3. Santa Fe 

Regional Group Summary 152 208 36 

2. PoJoaque 43 323 I2 

-- 

Mean 

% CG’ 
as 

- 

0 1.6 f 0.8 0.4 f 0 . 2  0.9 f 0.2 
3 3.7 f 1.6 0.2 f 0.1 1.4 f 0.7 
3 2 . 6 f l . 2  0.2f0.1 1 .2 f0 .5  

6 3.7 f 1.6 0.2 f 0.1 1.1 f 0.3 
---- 

I .4 
2.3 
2.0 

I .Y 
- 

12 0 210f  60 5.0f 1.2 109 f 4 2  
12 0 2 9 0 t  80 0.7 f 0 . 2  129 f 6 2  
12 0 3 7 O i  100 0.5 i 0 . 2  -8 126 f 68 

36 0 3 7 0 i  100 0.5 f0.2 121 f 33 
- - - - ~  

0.03 
0.03 
0.04 

0.04 
- 

Perimeter Stations (0-4 km)-Uncontrollcd Areas 

4. Barranca School 
5. Arkansas School 
6. Cumbres School 
7. 48th Street 
8. LA Airport 
9. Bayo STP 
IO. Gul l  Station 
I I .  Royal Crest 
12. White Rock 
13. Pajarito Acres 
14. Bandelier 

Penmeter Group Summary 

52 311 12 
46 779 I2 
41 892 12 
49 163 12 
55 406 I2 
48 713 I2 
5 1  834 12 
49 135 12 
49 552 12 
37 783 I 2  
43 426 12 

526 994 I32 
-- 

0 
0 
0 
0 
0 
I 
I 
0 
0 
0 
0 

2 
- 

4.3 i 1.7 7.2 I2 0 4SOf 120 7.1 f 1.8 
3.9 f 2.4 6.5 I2 0 390 f 100 8.4 f 2.2 

0 470f  120 7.1 f 1.8 5.0 f 2.3 8.3 12 
4.4 f 1.4 7.4 I2 0 5 0 O i 1 2 0  2 1 1 6  
2.9 f 1.3 4.9 12 0 360f  100 1 5 i 4  
3.5 f 1.3 5.8 12 0 360 f 100 9.2 f 2.4 
2.4 f 0.9 4.0 1 2 ,  0 410f  100 2 0 1 6  
3.8 f 1.3 6.3 I2 0 370 i 100 9.6 f 2.4 

I2 0 3 6 0 t  100 12 i 3 3.1 f 2.4 5.2 
5.1 f 3.0 8.5 12 0 3 2 0 i 8 0  21 f 6 
5.2 f 1.9 8.6 I2 0 620 f 160 7.2 f 1.8 - - _ _ _ _ _ _ ~  
4.0 f 0.6 ’ 6.6 132 0 620 f 160 7.1 f 1.8 

0.08 
0.06 
0.08 
0.08 
0.06 
0.06 
0.06 
0.06 
0.05 
0.06 
0.08 

0.06 
- 

256 f 71 
205 f 56 
258 f 74 
252 f 78 
184 f 62 
209 i 59 
198 f 70 
198 f 59 
154 f 49 
190 f 44 
277 f 100 

216 f 21 

0.7 f 0.3 
0.7 f 0.3 
0.8 f 0.4 
0.8 f 0.4 
0.5 f 0.3 
0.1 f 0.2 
0.2 f 0.2 
0.6 f 0.3 
0.5 f 0.4 
1.3 f 0.6 
0.7 1 0.3 

0.1 i 0.2 

I I  f 4  
16 i 6 
1 3 f 6  
9 f 4  

7.5 f 3.2 
8.2 f 3.6 
5.8 f 2.6 
1 0 f 4  
1 6 f 8  
20 f 8 
IO f 4 

20 f 8 

Onsite StatioM-conlrokd Areas 

0.0014 ‘ 

0.0017 
0.0016 
0.00 I2 
0.0016 
0.00 13 
0.00 I2 
0.00 16 

O.OOO9 
0.00 13 

0.00 18  

IS. TA-21 
16. TA-6 
17. TA-53 (LAMPF) 
18. Well PM-I  
19. TA-52 
20. TA 16 
21. Booster P-2 
22. TA-54 
23. TA.49 
24. TA-33 
25. TA-39 

Onsite Group Summary 

48 499 12 
49 103 12 
49 899 I2  
49 020 12 

48 139 12 
53 640 12 
55 666 12 
52 769 12 
51 544 12 
54 166 12 

564 199 132 

51 sop 12 

-- 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 

0.22 
0.26 
0.24 
0.25 
0.28 
0.2 I 
0.16 
0.23 
0.27 
0.15 
0.18 

0.22 
- -  

0 410 f 100 6.0 f 1.8 I2 
12 0 520 f 140 8.6 i 2.2 

0 550 f 140 7.4 f 2.2 12 
12 0 400 x 100 7.4 f 2.2 
12 0 460f  120 I5 f 4  
12 0 3 7 O i  100 l 5 f 4  
12 0 3 2 0 f 8 0  13 f 3  
1 2 ,  ’ 0 4 8 0 i I 2 0  I S f 4  
12 0 520f  140 16 f 4  

12 0 3 9 0 i  100 6 8 f  1.8 

0 550 f 140 6.0 f 1.6 

I2 o 340+ no 19 i 4  

__ - -__ - 
132 

217 f 63 

261 f 90 
188 f 73 
262 f 73 
205 f 51  
187 i 48 
262 i 7x 
287 f 84 
147 f 46 
213 f 59 

271 i n2 
4.4 i 2.3 
5.2 t 2.2 
4.8 f 1.3 
5.1 f 1.5 
5.6 f 2.1 
4.2 f 1.4 
3.2 f 1.1 
4.5 f 1.8 
5.4 f 2.2 
2.9 f 1.2 
3.5 i 1.3 

4.4 f 0.5 

0.7 f 0.3 
0.8 i 0.4 
1.0 i 0.4 
0.9 t 0.4 
1.3 f 0.6 
0.9 f 0.4 
0.3 f 0.3 
1.1 i 0.4 
1.2 t 0.6 
1.1 f 0.4 
0.9 i 0.4 

0.3 i 0.3 

13 f 6 
1 6 f 6  

7.8 f 3.4 
IO f 4 
I S  i 6 
I O f 4  

7.5 i 3.2 
1 2 f b  
I5 i 6 

8.4 L 3.6 

16 i 6 

8.8 t 3.8 

0 227 f 21 0.0014 

T h e  filters are held 7-10 days belore analysis to allow naturally.occurring ;adon thoron daughters to 
reach equilibriuin with their longlived parents. 
hAir volumes (m’) at average ambient conditions of 77 kPa barometric pressure and 1 5 T .  
‘Minimum detectable h i t  = 0.3 x I O - ’ t J  pCi/m( (u). 

= 0.3 x IWi5 pCilnil (1)). 
duncertainties are f 2  stand&rd deviations (sa Apprndu B.2). 

T h e  CGs of 2J9Pu and %r are the most appropriate to use for t h e  gross alpha and gross beta CGS. 
respectively. 
Coiltrolled area radioactivity concentration gude = 2 x 

UnuintroUed area radoaaivity concentration guide - 6 X I0-l‘ pCilml (a). 
3 x IO-” pCi/m( (p). 

pCi/m( ( u )  
I x 1W9 rCi/mt(PJ 



TABLE E-VI 

ANNUAL ATMOSPHERIC TRITIATED WATER VAPOR CONCENTRATIONS 

Total Number ~oncentrations-p~i/m3 (10-12 pCi/mr) 

Volume' Monthly Samples as 
Air of of Mean 

MeanC % C G d  (m3) Sampler < M D L ~  MaxC Mine -- - --- Station Loeation 

Regional Stations (28-44 km)-Uncontrolled Areas 

1 Espaiiola 78 12 4 55 i 18 -0.4 i 1.8 1 7 i  13 0.008 
2. Pojoaque 78 12 4 62 i 20 0.3 f 1.0 17 i 14 0.009 

68 f 22 -1.3 f 1.0 18 f 16 0.009 3. Santa Fe -- 78 12 6 ---- 
Regional Group Summary 234 36 14 68 i 22 -1.3 i 1.0 18 i 8 0.009 

Perimeter Stations (0-4 km)-Uncontrolled Areas 

4. Barranca School 
5. Arkansas Ave 
6. Cumbres School 
7. 48th Street 
8. LA Airport 
9. Bay0 STP 
10. Gulf Station 
11. Royal Crest 
12. White Rock 
13. Pajarito Acres 
14. Bandelier 

Perimeter Group Summary. 

78 
78 
78 
78 
78 
78 
78 
78 
78 
78 
78 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

4 
3 
4 
2 
0 
3 
4 
0 
1 
0 
0 

858 132 21 

29 i 10 - 0 . 5  i 0.8 
30 i 10 -0.8 i 1.0 
22 i 8 1.1 i 0.8 
32 i 10 0.5 f 0.8 
1 3 i 4  0.5 i 0.8 

130 i 40 0.3 i 0.6 
9.8 f 3.4 2.4 i 1.2 
16 f 6 1.2 2 0.8 
11 i 4  0.7 i 0.8 
22 i 8 1.1 i 1.0 
31 i 10 2.5 i 1.2 

130 f 40 -0.8 i 1.0 

Onsite Stations-Controlled Areas 

15. TA-21 78 12 0 18 f 6 0.9 i 1.4 
16. TA-6 78 12 4 35 i 12 0.2 i 1.0 

0 31 i 10 0.1 i 0.4 
11  i 4  0.5 f 1.0 

17. TA-53 (LAMPF) 78 12 
18. Well PM-1 78 12 0 
19. TA-52 78 12 1 17 i 6 0.1 i 0.8 
20. TA-16 78 12 3 4.5 i 1.6 -0.3 i 0.8 
2 I .  Booster P-2 78 12 3 14 i 4 -1.6 i 1.6 
22. TA-54 78 12 0' 93 i 30 0.7 i 0.8 

24. TA-33 78 12 0 85 i 28 0.7 f 0.8 
78 12 0 49 i 16 0.4 f 0.8 

23: TA-49 78 12 7 14 i 4 -0.2 i 0.4 

- - - - -  25. TA-39 

On-Site Group Summary 858 132 18 93 i 30 -1.6 i 1.6 
--- ------ 
'Air volumes (m3) a! average ambient conditions of 77 kPa barometric pressure and 15OC. 
bhlinimurn detectable limit = 1 x lo-'* pCi/ml. 
CUncertainties are i 2  standard deviations (see Appendix 8.2). 
dControlled area radioactivity concentration guide = 5 x 
Uncon!rolled area radioactivity concentration guide = 2 x lo-' pCi/ml. 

pCi/mt. 

6.8 i 5.8 
7.9 i 6.5 
6.4 i 4.2 
7.7, i 6.1 
4.5 i 2.4 
22 f 26 

6.1 f 1.6 
4.7 i 2.3 
2.9 i 1.6 
5.7 i 3.5 
8.5 i 4.6 

7.6 f 2.7 

5.6 i 3.1 
6.7 f 5.3 
5.4 f 4.9 
4.1 f 1.8 
4.4 f 3.1 
1.9 i 1.1 
2.5 i 2.5 
22 f 17 

4.4 i 2.9 
3 0 f  17 
1 2 i 8  

9.0 i 2.8 

0.003 
0.004 
0.003 
0.004 
0.002 
0.01 1 
0.003 
0.002 
0.001 
0.003 
0.004 

0.004 

0.0001 
0.000 I 
0.000 I 
0.000 1 
o.Oo0 1 
o.oO0o 
0.000 I 
0.0004 
o.oO0 1 
0.0006 
0.0002 

0.0002 
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T A B L E  E-VI1 

A N N U A L  ATMOSPHERIC zJcPu A N D  239Pu CONCENTRATIONS 

1. Espaaola 53 826 4 4 -1.Of1.6 -1 .8f l .6  - 1 . 3 f 0 . 3 . 0 . 0  4 I I I f 3 0.4 f 1.4 5.7 f 4.3 0.01 
2. Pojoaquc . 43 323 4 4 0.5 f 2.3 -3.2 f 2.3 -2.0 f 1.7 0.0 4 2 32 f 7 -3.3 f 4.0 I 2  i 1 6  0.02 

4 4 -0.2 f 1.9 -1.9 f 1.4 -1.3 f 0.8 4 2 I8 f 4 -2.5 f 2.2 7.2 f 9.6 0.01 3. Santa Fc 

Regional Group Summary I52  208 12 12 0.5 f 2.3 -3.2 f 2.3 -1.5 f 0.6 0.0 12 5 32 f 7 -3.3 f 4.0 8.2 f 5.9 0.01 
0 . 0  - - - - - 55 059 - - - - - 

Perimeter Slations (0-4 km\.--Uneonlrollcd Arras 

. 

4. Barranca School 
5. Arkansas Ave 
6. Cumbrer School 
7. 48th Strat  
8. L A  Airport 
9. Bayo STP 
IO. Gull Station 
11 .  Royal Crest 
12. White Rock 
13. Pajarito Aacs 
14. Bandelier 

Penmcter Group Summary 

Onrilc Slalions-Conbolkd A r u r  

52 311 
46 779 
42 892 
49 163 
55 406 
48 713 
5 1  834 
49 135 
49 552 
37 783 
43 426 

526 994 

4 4 
4 4 
4 4 
4 4 
4 4 
4 4 
4 4 
4 4 
4 4 
4 4 
4 4 

44 44 
-- 

-1.2 f 1.6 
- 1.0 f 2.0 
-1.1 f 1.9 
-1.2f 1.8 
-0.7 f 1.7 
-0.4 f 1.8 
-0.4 f 1.9 
-0.9 f 2.1 
-0.6 f 1.8 

2.8 f 3.4 
-1.4 f 2.0 

-1.6 f 1.5 
-1.7 f 1.7 
-2.6 f 2.4 
-3.2 f 1.7 
-3.0 f 1.4 
-1.6 f 1.6 
-1.6 i 1.5 
-1.6 f 1.5 
-1.7 f 1.5 
-2.9 f 2.3 
-2.9 1 1.9 

2.8 t 3.4 -3.2 f 1.7 

-1.4 f 0.2 
-1.3 f 0.3 
-1.7 f 0.6 
- 1.9 f 0.9 
--1.7 f 1.0 
- 1 .  I f 0.5 
-1.2 f 0.6 
-1.4f0.4 
- 1.3 f 0.5 
-1.0 f 2.6 
-2.3 f 0.7 

-1 .5kO.3 

IS. TA-21 
16: TA-6 
17. TA-53 (LAMPF) 
18. Well PM. I 
19. TA.52 
20. TA-16 

22. TA-54 
. -  23. TA.4V 

24. TA-23 
25. TA.39 

. 21. Booster P-2 

Onsitc Group Summary 

48 499 
48 103 
49 899 
49 020 
51 804 
48 139 . 
53 640 
55 666 
52 769 - 
51  544 
54 166 

564 IY9 

4 4 
4 4 
4 4 
4 4 
4 4 
4 4 
4 4 
4 3 
4 4 
4 4 
4 4' 

44 . 43 
-- 

-1.Of2.4 ' 

-1.2 f 1.5 
0.8 f 1.5 

-1.0 t 1.8 
-0.9 f 1.7 
-1.3 f 1.6 

0.4 f 2.5 
4.1 f 2.8 

-0.8 f 1.9 
-1.3 t 1.8 
-0.4 f 1.6 

4.1 t 2.8 
-- 

-2.2 i 1.3 
-2.0 f 1.4 
-2.0 f 1.5 
-2.0 f 2.0 
-2.2 f 1.3 
-2.1 f 1.8 
-2.1 f 1.4 
-2.2 f 1.2 
-2 .5  f 1.5 
-2.5 i 1.2 
-1.6 t 1.4 

-2.5 f 1.5 
_-- 

-1.5 f 0.5 
-1.6 f 0.3 
-1.2 f 0.4 
-1.5 f 0.4 
-1.4 f 0 . 6  
- 1.6 f 0.5 
-1.2 f 1.1 

0.9 f 2.7 
-1.4 f 0.8 
--1.8 i 0.5 

1.0 f 0.6 

0.8 i 4.1 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 
0.0 
0 0  
0.0 
0.0 
0.0 
0.0 
o.oooo5 
0.0 
0.0 
0.0 

ll.oooo4 

4 I 3 5 1 7  
I 2 0 t 6  4 
I 3 2 t 6  4 

4 2 7 0 f 9  
4 0 2 3 t 4  
4 I 3 0 f 6  
4 2 2 1 f 4  

2 1 7 f 4  4 
4 I 2 2 f 6  

' 4  I 2 7 f 5  
0 3 8 t 7  4 

12 7 0 t 9  44 
--- 

4 I I O  f 3 
4 I 1 5 t 3  
4 I 1 8 f 4  

. 4  3 1 2 1 4  
4 3 1 8 + 4  
4 1 7 1 f 3.3 

I 7 4 t 9  4 
4 I 1 7 f 5  
4 I 16 t 4  
4 3 I I  i 3  
4 4 4 5 t 5 2  _. __ 

44 20 74 f 9 

-0.3 f 1.2 
1.9 f 1.8 
0.2 f 1.4 
1.0 f 2.1 
4.1 f 2.3 
0.4 f 1.4 

-0.5 f 1.2 
0.0 f 1.4 
0.7 f 1.5 

-0.1 f 1.7 
6.4 f 3.0 

-0.5 f 1.2 

-0.5 f 1.2 
0.3 f 1.4 
0.4 f 1.4 

-0.5 f 1.2 
0.8 t 1.4 
0.8 f 1.5 
0 8  f 1.6 
1.0 f 1.2 
1.0 t I 5 
0.5 1 1.3 

-03 t I I 

-0.5 t 1.2 

13 f I5 
8.3 f 7.9 
I4  f I5  
24 f 32 
14 f 8 
I2 f  13 
10f I I  
8.0 f 8.2 

I I  f 9  
13i I I  
19 f 14 

1 3 f 4  

4.6 f 4.2 
5.7 f 6.1 
6.3 f 7.7 
4.4 f 5.4 
6.1 f 8.0 
3.6 f 2.6 
40 f 40 
IO f 7 

5.9 t 6.8 
3.9 f 5.0 
2.0 t 2.0 

8.4 f 4.7 

.Air volumes (m3) at average ambient conditions of 77 kPa barometric pressure and 15°C. 
hMinimum detcctablc limits = 2 X IO lo pCi lml  (z3nPu). 

- 3 x I O . ' R  )rCi/m/ ( 2 1 ~ ~ ~ ) .  
'Uncertaintics arc t 2 sample standard deviations (see Appcridir 8.2). 

0.02 
0.01 
0.02 
0.04 
0.02 
0.02 
0.02 
0.01 
0.02 
0.02 
0.03 

0.02 
- 

0.0002 
0.0003 
0.0003 
0.0002 
O.ooO3 
0.0002 
0.0020 
0.0005 
0.0003 
0.0002 
o.ooO1 ~ - 
O.ooo1 



TABLE E-VI11 

ANNUAL ATMOSPHERIC URANIUM CONCENTRATIONS 
(concentrations in pghn3) 

Total Number Number 
Air of of 

Volume’ Quarterly Samples 
(m3) Samples <MDLb Max‘ MinC - ~ -  Station Location 

Regional Stations (28-44 kmkUncontroUed Areas 

1. Espaiiola 53 826 4 
2. Pojoaque 43 323 4 

55 059 4 

Regional Group Summary 152 208 12 
-- 3. Santa Fe 

Perimeter Stations (0-4 h)-Uncontrolled Areas 

4. Barranca School 
5 .  Arkansas Ave 
6. Cumbres School 
7. 48th Street 
8. LA Airport 
9. Bay0 STP 

10. Gulf Station 
11. Royal Crest 
12. White Rock 
13. Pajarito Acres 
14. Bandelier 

Perimeter Group Summary 

Onsite-Stations-Controlled Areas 

IS. TA-21 
16. TA-6 

18. Well PM-I 
19. TA-52 
20. TA- 16 
21. Booster P-2 
22. TA-54 

24. TA-33 

17. TA-53 (LhMPF) 

23. TA-49 

25. TA-39 

Onsite Group Summary 

52 311 
46 779 
42 892 
49 163 
55 406 
48 713 
5 1  834 
49 135 
49 552 
37 783 
43 426 

526 994 

48 499 
49 103 
49 899 
49 020 
5 1  804 
48 139 
53 640 
55 666 
52 769 
51 544 
54 166 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

8 

1 
2 
2 
0 
1 
1 
0 
1 
3 
2 
1 

44 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

564 199 44 

14 

31 * 7  
6 6 i  13 
39 i 9 

6 6 *  13 

78 i 36 
57 * 39 

139 * 40 
82 f 38 
64 f 33 
66 i 39 
9 8 i  18 
47 i 39 
43 * 10 
97 i 50 

168 i 38 

168 i 38 

3 74 i 38 
3 55 + 38 
2 53 * 37 
2 45 i 38 
1 71 i 36 

2 42 f 35 
1 2 3 9 i  52 
0 43 i 36 
0 51  i 35 
2 50 f 35 

20 2 3 9 i  52 

4 37 i !9 

-1.7 i 18 
3.2 f 3.5 
3.2 f 2.3 

-1.7 i I8 

-1.9 i 19 
18 i 20 

-2.0 i 20 
21 * 4  
16 f 18 
1 7 f  19 
26 i 19 
27 f 38 
18 i 20 
21 i 2 4  
21 +23  

-2.0 i 20 

1 3 i 4  
1 7 i  19 

-1.9 f 19 
-1.9 i 19 

1 7 *  19 
1 3 i 4  
18 i 20 
16 i 17 
2 4 *  17 
2 5 i  18 
16 i 4  

-1.9 i 20 

aAir volumes (m3) at average ambient conditions of 77 kPa barometric pressure and 1 5 T .  
bMinimum detectable limit = 1 pgim?. 
cUncertainties i 2  sample standard deviations (see Appendix B.2). 
dControlled area radioactivity concentration guide = 1.8 x 108 pg/m3. 
Uncontrolled area radioactivity concentration guide = 6 X IO6 pg/m3. 

Note: One curie of natural uranium is equivalent to 3000 kg of natural uranium. Hence, uranium masses 
can be converted to the DOE “uranium special curie” by using the factor 3.3 x vCi/pg. 

Mean 
as 

MeanC % C G d  -- 

1 9 i  14 0.0003 
38 i 31 0.0006 
23 f 16 0.0004 

27 i 13 0.0005 
-- 

4 2 i 3 3  0.0007 
3 6 f  16 0.0006 
51  i 6 1  0.0009 
46 i 28 0.0008 
42 i 2 3  0.0007 

, 4 0 i  24 0.0007 
5 9 f  30 0.0010 
34 f 10 0.0006 
31 i 1 1  0.0005 
6 2 * 4 0  0.0010 
74 i 66 0.0012 

47 i I O  0.0008 
-- 

3 6 i 2 8  0.00002 
32 f 18 0.00002 
2 6 5  22 0.00001 
1 7 f 2 3  O.OOOO1 
42 i 24 0.00002 
23 i 1 1  0.00001 
3 0 i  14 O.ooOo2 
86 i 103 O.oooO5 
33 i 10 0.00002 
36 i 13 O.oooO2 
31 f 17 o.oooO2 

36 f 1 1  O.ooOo2 
-- 

114 
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TABLE E-IX 
4 

ANNUAL ATMOSPHERIC 241Am CONCENTRATIONS 

Total Number Number 
Air of of 

Volume Quarterly Samples a ~ i / m 3  (10-18 pCi/mt) 
Station Location (m3)" Samples <MDLb ' MaxC MinC MeanC 

Regional Stations (28-44 km)-Uncontrolled Areas 

3. Santa Fe 55 059 4 4 2.8 f 3.1 0.5 f 3.0 1.5 f 2.0 

Regional Group Summary 55 059 4 4 2.8 f 3.1 0.5 f 3.0 1.5 f 2.0 

Perimeter Stations (0-4 km)-Uncontrolled Areas 

6. Cumbres 42 892 4 4 3.0 f 3.0 0.7 f 3.0 1.1 f 0.7 
8. LA Airport 55 406 4 3 8.7 f 3.5 0.9 f 3.0 3.3 f 7.3 
9. Bay0 STP 48 713 4 4 1.4 f 3.0 0.8 f 3.0 1.1 f 0.5 

12. White Rock 49 552 4 3 6.1 f 5.2 1.1 f 3.1 2.6 f 4.7 

Perimeter Group Summary 196 563 16 14 8.7 f 3.5 0.7 f 3.0 2.0 f 4.4 

Onsite Stations-Controlled Areas 

16. TA-6 49 103 4 3 174 f 16 1.0 f 2.9 45 f 172 
17. TA-53 (LAMPF) 49 899 4 4 3.0 f 3.1 0.1 f 2.8 1.3 f 2.8 
20. TA-16 48 139 4 4 5.2 f 3.3 0.0 f 2.5 1.9 f 4.6 
21. Booster P-2 53 640 4 3 450 f 30 0.4 f 3.0 1 l O . f  450 
22. ,TA-54 5 5  666 4 4 3.2 f 3.0 0.3 f 3.1 1.6 f 3.1 
23. TA-39 52 769 4 4 2.3 f 3.0 0.0 f 2.5 0.9 f 2.2 

Onsite Group Summary 309 216 24 22 450 f 30 0.0 f 2.5 26 f 190 

aAir volumes (m3) at average ambient conditions of 77 kPa barometric pressure and 15OC. 
bMinimum detectable limit = 2 X lo-'* pCi/mt. 
CUncertainties are *2 sample deviations (see Appendix B.2). 
dControlled area radioactivity concentration guide = 6 x IO-'* pcilmt. 
Uncontrolled area radioactivity concentration guide = 2 X pciilmt. 

Mean 
as 

% CGd 

0.0008 

0.0008 

0.0006 
0.00 17 
0.0006 
0.00 13 

0.00 10 

0.00075 
0.00002 
0.00003 
0.00 18 
0.00003 
0.00002 

0.00043 



TABLE E-X 

LOCATIONS OF SURFACE AND GROUND WATER STATIONS 

Station 

Latitude 
or 

Coordinate 
N-S 

Regional' 
Chamita-Rio Chama 
Embudo-Rio Grande 
Otowi-Rio Grande 
Cochiti-Rio Grande 
Bernalillo-Rio Grande 
Jemez River 

Perimeter 
Los Alamos Reservoir 
Guaje Canyon 
Basalt Spring 
Frijoles Canyon 
La Mesita Spring 
White Rock Canyond 

Puye Formation 
Tesuque Fm (F.G. Sed) 
Tesuque Fm (F.G. Sed) 
Tesuque Fm (Basalts) 
Surface Water 
Surface Water (Sanitary Effluents) 

Water Supply 
Distribution 

Fire Station 1 
Fire Station 2 
Fire Station 3 
Fire Station 4 
Fire Station 5 

h s  Alamos Field 
LA- 1 B 
LA-2 
LA-3 
LA-4 
LA-5 
LA-6 

Guaje Field 
G-1 
G-1A 
G-2 
G-3 
G-4 
G-5 
G-6 

36'05' 
36'12' 
35'52' 
35"37' 
35'17' 
35"40' 

NlO5 
N300 
NO60 
S280 
NO80 

- - _  
_ _ _  
- - -  

- - -  
--- 

NO80 
N 100 
SO85 
N185 
so10 

N115 
N125 
N130 
NO70 
NO76 
N105 

N190 
N 197 
N205 
N215 
X213 
5 2 2 3  
N215 

Longitude 
or 
E-W Map 

Coordinate Designation' Typeb 

106 '07 ' --- 
105 ' 58 ' --- 
106 "08' --- 
106'19' 
106 ' 36 ' --- 
106 "44 ' --- 

--- 

wo90 
El00 
E395 
E180 
E550 

EO15 
E120 
E375 
EO70 
W065 

E530 
E505 
E490 
E405 
E435 
E465 

E385 
E380 
E365 
E350 
E315 
E295 
E270 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 

29 
23 

S W  
S w 
S W 
SW 
SW 
sw 

sw 
SW 
GWS 
SW 
GWD 

GWD 
GWD 
GWD 
GWD 
sw 
sw 

D 
D 
D 
D 
D 

GWD 
GWD 
GWD 
GWD 
GWD 
GWD 

GWD 
GWD 
GWD 
GWD 
GWD 
GWD 
GWD 
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TABLE E-X (Continued) 

Station 

Effluent Release Area 
Acid-Pueblo Canyon 
(Former Release Area) 

i 

Acid Weir 
Pueblo 1 
Pueblo 2 
Pueblo 3 
Test Well 1A 
Test Well 2A 

DP - h s  Alamos Canyon 
DPS- 1 
DPS-4 
Obs: Hole LAO-C 
Obs: Hole LAO-1 
Obs: Hole LAO-2 
Obs: Hole LAO-3 
Obs: Hole LAO-4 
Obs: Hole LAO-4.5 

scs-1 
scs-2 
scs-3 

Sandia Canyon 

Pajarito Field 
PM-1 
PM-2 
PM-3 

Water Canyon Gallery 

NoneMuent Areas 
Test Well 1 
Test Well 3 
Deep Test-5A 
Test Well-8 
Deep Test-9 
Deep Test-10 
Canada del Buey 
Pajarito Canyon 
Water Canyon 
Test Well 2 

Latitude 
or 

Coordinate 
N-S 

NO30 
SO55 
NO40 
SO40 

NO70 
NO80 
SllO 
NO35 
S155 
s120 
NO10 
SO60 
so90 
N120 

N125 
N130 
N120 
NO85 
NO70 
N120 

NO90 
NO80 
NO85 
NO80 
NO80 
NO80 
NO70 
NO65 

NO80 
NO60 
NO50 

Longitude 
or 

Coordinate 
E-W 

E305 
E202 
E255 
W125 

E345 
E215 
E090 
E170 
E140 
E125 
E150 
E215 
E090 
E150 

E070 
E080 
E155 
E315 
E335 
E140 

E160 
E200 
EO70 
E120 
E210 
E220 
E245 
E270 

E040 
E140 
E185 

Map 
Designation" Typeb 

30 GWD 
31 GWD 
32 GWD 
33 GWD 

I 
34 
35 
36 
37 
38 
39 
40 
41 
42 

. 43 

44 
45 
46 
47 
49 
50 

51 
52 
53 
54 
55 
5 6 
5 7 
58 

59 
60 
61 

GWD 
GWD 
GWD 
GWD 
GWD 
GWD. 
SW 
sw 
SW 
GWD 

sw 
S w 
s CV 
sw 
GWS 
GWS 

sw 
SW 
GWS 
GWS 
GWS 
GWS 
GWS 
crws . 

S W  
SW 
S w 
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Station 

TABLE E-X (Continued) 

Mortandad Ca-nyon 
GS-1 
Obs. Hole MCO-3 
Obs. Hole MCO-4 
Obs. Hole MCO-5 
Obs. Hole MCO-6 
Obs. Hole MCO-7 
Obs. Hole MCO-7.5 

Latitude Longitude 
or or 

N-S E-” Map 
Coordinate Coordinate Designation” Typeb 

NO40 El00 62 sw 
NO40 E l l 0  64 GWS 
NO35 E150 65 GWS 
NO30 E160 66 GWS 
NO30 El75 67 GWS 
NO25 E180 68 GWS 
NO30 E190 69 GWS 

aSee Fig. 12 for numbered locations. 
bSW = surface water; GWD = deep or main aquifer; GWS = shallow or alluvial aquifer; D = water sup- 
ply distribution system. 
%ee Fig. 6 for regional locations. 
dPuye Formation 9 stations; Tesuque Fm (F. G. Sed) 2 stations; Tesuque Fm (C. G. Sed) 1 1  stations; 
Tesuque (basalts) 3 stations; surface water 2 stations; surface water (sanitary effluents) 1 station. 
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TABLE E-XI 

RADIOCHEMICAL AND CHEMICAL QUALITY OF SURFACE WATER FROM REGIONAL STATIONS 

Station 

Chamita 
Chamita 
Embudo 
Em budo 
Otowi 
Otowi 
Cochiti 
Cochiti 
&rnalillo 
Bcrnalillo 
Jemez 
Jemez 

No. of Analyses 
Minimum 
Maximum, 
Average 
2s 

Station 

Chamita 
Embudo 
Otowi 
Cochiti 
Bemalillo 
Jemez 

No. of Analyses 
Minimum 
Maximum 
Average 
2s 

Radiochemical 
1981 

Sampling 1 3 7 ~ ~  23*PU 239Pu Gross Alpha CIIoss Beta 3H Total U 
Date ( IO-9 rCi/m() ( WCi/mt) ( IW9 pCi/ml) ( pCVml) (10-9 pci/m~) (10-6 pCi/mt) (rg/l) - -- 
3-16 Of34 
9-3 20 f 80 
3-16 23 f 34 
9-3 30 f 40 
3-16 I5 f 20 
9-3 30 f 80 
3-17 O f  100 
9-14 20 f,40 
3-17 37f40 ' 

9- 14 I O  f 60 
3-17 30); 100 
9- 14 23 f 30 

-0.014 f 0.028 
0.01 1 f 0.022 
0.013 f 0.030 
0.007 f 0.014 

-0.005 f 0.018 
0.019 f 0.038 

-0.004 f 0.036 
0.014 f 0.030 

-0.008 f 0.022 
0.008 f 0.028 

0.01 I f 0.022 
-0.008 f 0.020 

0.018 f 0.038 
o.oO0 f 0.020 
-0.010 f 0.040 
0.010 f 0.020 
0.005 f 0.018 
0.010 f 0.020 

-0.070 f 0.060 
o.oO0 f 0.020 

-0.050 f 0.060 
0.010 f 0.020 

-0.0 I2 f 0.030 
o.Oo0 f o.Oo0 

1.7 f 2.6 9.7 f 2.8 0.5 f 0.6 
1.2 f 2.6 5.9 f 2.2 0.9 f 0.8 

-0.7 f 1.4 3.9 f 1.8 1.6 f 0.6 
1.9 f 2.0 6.2 f 2.2 0.9 f 0.6 

7.7 f 2.4 1.3 f 0.6 
1.3 f 1.8 5.7 f 2.2 0.1 f 0.6 

-0.1 f 1.6 5.;% 2,O 0.3 f 0.8 
1.2 f 0.6 2.0 f 2.4 

-0.1 f 2.6 9.0 f 2.6 0.4 f 0.8 
5.0 f 4.0 17 f 4.0 0.1 f 0.6 
1.2 f 2.8 I5 f 3.8 0.5 f 0.8 

1.3 f 1.6 5.4 f 2.0 0.2 f 0.6 

-0.6 f 2.2 

8.4 2,6*.-."" . _ . I  

4.9 f 1.0 

1.6 f 0.8 

3.7 f 0.8 

3.5 f 0.8 

4.2 f 0.8 

0.0 f 0.8 

... 

._. 

-_. 

_-- 

._. 

_ _ _  

12 I2 ' 12 12 12 I2 6 
0 f 34 -0.014 f 0.028 -0.070 f 0.060 -0.7 f 1.6 3.9 f 1.8 0.1 f 0.6 0.0 f 0.8 
37 f 40 0.019 f 0.038 0.018 f 0.038 5.0 f 4.0 17 f 4.0 1.6 f 0.6 4.2 f 0.8 
20 0.004 -0.007 1.1 8.3 0.7 2.9 
24 ' 0.022 0.053 3.2 8.1 I .o 3.6 

Chemical 
(average of a number of analyses, concentrations in me/() 

Si02 Ca Mg K Na CO3 HCOJ PO4 SO4 Ct F NO3 TDS Hard 

IS 51 13 2.4 31 3 I51 (0.1 136 12 0.3 6.4 330 192 
27 36 6.5 2.7 18 0 117 0.2 36 4 0.5 2.2 196 108 
24 42 8.0 2.7 24 0 137 0.3 59 2 0.4 3.5 220 130 
23 40 7.7 4.3 22 0 I39 0.2 59 7 0.5 7.5 212 126 
25 44 8.5 4.3 62 5 139 (0.1 99 9 0.5 4.1 342 154 
49 45 5.7 12 85 9 177 (0.1 57 162 1.1 2.5 418 131 

- - - - - - - - - - - - -  - 

6 6  
I5 36 5.7 2.4 18 0 117 <0.1 36 2 0.3 2.2 196 108 
49 51 13 12 85 9 177 0.3 136 162 1 . 1  6.4 418 192 
27 43 8.2 4.7 41 3 143 0.2 74 33 0.6 4.5 286 140 
23 10 5.1 7.3 53 7 40 0.2 73 127 0.6 4.3 180 59 

6 6 6  6 6 6  6 6 ' 6  6 6  6 

Cond 
pH (mS/m) - -  
8.4 45 
8.2 27 
8.2 34 
6.3 30 
8.7 47 
8.6 58 

6 6 
8.2 27 
8.6 58 
8.4 40 
0.4 24 

Note: The f value represents twice the standard deviation'of the distribution of observed values. If only 
one analysis is reported. then the value represents twice the uncertainty term for the analysis. 
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TABLE E-XI1 

RADIOCHEMICAL AND CHEMICAL QUALITY O F  SURFACE 
AND GROUND WATER FROM PERIMETER STATIONS 

Radiochemical 

1981 
Sampling 

Station Date 

Los Alamos Reservoir 
Los Alamos Reservoir 
Guaje Canyon 
Guaje Canyon 
Basalt Spring 
Basalt Spring 
Frijoles Canyon 
Frijoles Canyon 
La Mesita Spring 
La Mesita Spring 

3-19 
9-9 
3-26 
Y-IO 
3-26 
9-15 
3-19 
9-9 
3-19 
9-15 

No. of Analyses 
Minimum 
Maximum 
Average 
2s 

‘37cs 
(10-9 pci/mt) 

20 f 40 , 
20 f 60 
20 f 40 
15 f 36 
60 f 60 
3 0 f  100 

5 f 60 
20 f 60 
10 f 20 
29 f 32 

10 
5 f 60 

60 f 60 
23 
30 

238Pu 
(10-9 pCi/mc) 

-0.018 f 0.034 
0.010 f 0.020 

-0.010 f 0.028 
0.030 f 0.020 

0.030 f 0.020 
0.004 f 0.024 
0.020 f 0.m 

-0.004 f 0.018 
0.022 f 0.016 

-0.015 f 0.018 

10 
-0.01R f 0.034 

0.030 f 0.020 
0.010 
0.040 

239pu 

(10 pcilmr) 

0.012 f 0.006 
0.040 f 0.020 
0.040 f 0.040 
0.010 f o.Oo0 

-0.027 f 0.028 
0.050 f 0.020 
0.020 f 0.030 
0.030 f 0.080 
0.007 f 0.020 
0.01 I f 0.016 

10 
-0.027 f 0.028 

0.050 f 0.020 
0.019 
0.044 

Chemical 

Gross Alpha Gross Beta 
( 1 0 - 9 ~ c i / m 0  (10-9pci /m~) 

1.0 f 1.2 
0.3 f 0.8 

-0.3 f 0.8 
-0.4 f 0.8 

0.5 4. 1.4 
3.2 f 2.2 
0.7 f 1.0 

--0.2 + 0.8 
4.2 f 2.4 
8.0 + 4.0 

I2 f 3.0 
2.3 f 1.6 
4.0 + 1.4 
4.5 f 1.8 
6.1 f 2.0 
21 f 4.0 

2.5 f 1.4 
2.6 f 1.6 
6.0 f 2.0 
14 f 3.4 

10 10 
-0.4 f 0.8 

8.0 f 4.0 
1.7 7.5 
5.4 I2 

2.3 t 1.6 
21 f 4.0 

lconcentrations in mdt .  one analvsisl 

3H 
(IO@ pcilmr) 

0.4 f 0.6 
0.2 f 0.8 
0.1 f 0.6 
I .O f 0.8 
0.8 f 0.6 
5.3 f 0.8 
0.4 f 0.6 
I .O f 0.8 
0.1 f 0.6 
1.3 f 0.8 

10 
0.1 f 0.6 
5.3 f 0.8 
1.1 
3. I 

Total U 
(f1d0 

0.0 f 0.8 

0.0 f 0.8 

1.6 f 0.8 

_.. 

_ _ _  

_- 
0.0 f o.a 

_- 
1 1  f 2.2 
_._ 

5 
0.0 f 0.8 

I 1  f 2.2 
2.5 
9.6 

Station S i 0 2  - C a  - K - 

Los Alamos Reservoir 31 5 2.0 1.9 5 0 34 < I  3 2 
Guaje Canyon 51 6 2.3 2.2 6 0 40 ( 1  4 < I  
Basalt Spring 41 28 6.9 3.0 17 0 106 ( 1  22 14 

54 < I  2 2 Frijoles Canyon 61 7 2.6 1.5 10 0 
La Mesa Spring 31 31 0.8 2.7 30 0 133 ( 1  17 10 

No. of Analyses 5 5 5 5  5 5 5 5 5 5  
Minimum 31 5 0.8 1.5 5 0 34 --- 3 1  
Maximum 51  31 6.9 2.7 30 0 133 ( I  22 14 
Average 43 15 2.9 2.2 13.6 0 73 --- 10 6 
2s 26 26 4.6 1.2 20.6 0 88 --- 18 12 

0.7 <0.4 56 
0.2 0.4 72 
0.6 , 6.2 162 
0.2 0.8 86 
0.3 13 ’ 180 

5 5 5 
0.2 (0.4 56 
0.7 13 180 
0.4 (4.2 1 1 1  
0.5 I I I12 

Hard 

20 
24 
94 
30 
87 

5 
20 
87 
5 1  
73 

c o n d  
pH (mS/m) 

7.2 7 
7.8 8 
7.9 26 
8.1 1 1  
8.2 30 

5 5 
7.2 7 
8.2 30 
7.8 16 
0.8 22 

- -  

Note: The t value represents twice the standard deviation of thc distribution ofobserved values. If only 
one analysis is reported. thcn the value represents twice the uncertainty term for the analysis. 



TABLE E-XI11 

RADIOCHEMICAL A N D  CHEMICAL QUALITY OF SURFACE ANDGROUND WATER 
FROM WHITE ROCK CANYON, OCTOBER 1981 

Radiochemical 

Group I-Touvi Lcntil 

Sandla Spring 
Spring 3 
Spring 3A 
Spring 3AA 
sprlng 4 
Spring 4A 
Spring 5 
Spring 5AA 
Ancho Spnng 

- Group 11-Tenuquc Fm 
C o d - G r a m a 4  

Spring 5A 

Spring 6 
Spring 6A 
Spring 7 
Spring 8 
Spring 8A 
Spring 9 
Sprlng 9A 
Doc Spring 
Spring IO 

. spring 5B 

Group Ill-Tesuquc Fm 
Finc-Grained 

Sprmg 1 
Spring 2 

Group IV-Tesuquc Fm 
Fine.Grained; Basdt Intrusion 

Spring 38 

Streams into Rio Grade 
PaJanlo 
Ancho 
FrljOlcs 

No. of Analyvs 
Minimum 
Maximum 
Average 
2s 

'"CS 
Stmion  IO-^ pCiimt) 

Sanitary Emucni into Rio Grande 
Monaidad 

30 f 70 
20 f 80 
6 f 20 

25 f 38 
60 f 80 
20 f 60 
20 f 70 
50 f 80 
8 f 24 

10 I 60 
20 f 60 
20 f 80 
19 f 38 
40 i 40 

3 f 36 
2 f 38 
6 f 34 
IO f 40 
60 f 60 
20 i 38 

20 f 80 
0 i 36 

20 f 80 

26 f 28 
28 f 26 
50 f 50 

26 
0 f 36 

60 f 60 
23  
34 

20 f 32 

0.019 f 0.014 
0.004 f 0.018 
0.006 f 0.012 
0.004 f 0.008 
0.016 f 0.016 
0.028 f 0.014 
0.009 f 0.024 
0.004 f o.Oo0 
0.013 f 0.014 

0.006 f 0.016 
0.013 f0.018 
0.005 f 0.010 
0.009 f 0.012 
0.005 f 0.014 
0.004 f 0.012 
0.008 f o.oO0 
0.005 f 0.016 
0.001 f 0.026 
0.005 f 0.010 
0.028 f 0.028 

0.010 f 0.020 
0.009 f 0.m 
0.017 f 0.008 
0.004 f 0.012 
0.048 f 0.002 
0.010 f 0.014 
0.009 f 0.018 
0.010 f 0.014 
0.033 f 0.024 

0.016 f O.Oo0 
0.004 f 0.012 
0.014 f O.oO0 
0.013 f 0.008 
0.005 f 0.018 
0.031 f 0.008 
0.012 f 0.008 
0.005 f 0.018 
0.015 f 0.026 
0.005 f 0.016 
0.006 f 0.020 

0.013 f 0.016 0.009 f 0.012 
0.005 f 0.010 0.005 f 0.018 

0.005 f O;oO0 0.040 f 0.040 

0.006 f 0.016 
0.011 f 0.018 
0.005 f 0.014 

0.006 f 0.016 
0.001 f 0.012 
0.005 f 0.020 

26 26 
0.004 f 0.018 
0.028 f 0.014 
0.009 0.013 
0.0 I4 0.023 

0.004 I 0.012 
0.048 f 0.002 

0.01Y f 0.020 0.004 f 0.010 

Gross Alphu 
pcidrnt) 

0.4 f 1.2 
0.9 f 1.2 
0.7 f 1.2 
1.1 f 1.2 
1.7 f 1.6 
0.8 f 1.0 
0.5 f 1.0 
0.8 f 1.2 
0.7 f 1.0 

1.7 f 1.6 
0.6 f 1.0 
0.7 f 1.0 
0.1 f 0.8 
0.6 f 1.0 
1.4 t 1.4 
0.8 f 1.2 
1.8 f 1.4 
0.4 i 1.0 
0.5 + 0.8 

-0.1 f 0.8 

4.1 f 2.4 
2.1 f 1.8 

I 2  f 3.0 

0.3 f 1.0 
~ 0.6 f 1.0 

0.7 f 1.0 

26 
- 0. I I 0.8 

I 2  t 3.0 
I .4 
4.6 

1.3 I 2.4 

Gross Bna 
(10-9 pcilml) 

3.0 f 1.6 
4.2 f 1.8 
6.4 f 2.2 
2.9 f 1.6 
2.9 f 1.8 
2.0 f 1.6 
3.Y f 1.8 
3.1 f 1.6 
1.9 f 1.4 

3.0 i 1.8 
2.0 f 1.4 
3.9 f 1.6 
3.3 f 1.6 
3.2 f 1.6 
2.3 + 1.6 
2.1 f 1.6 
4.0 f 1.6 
1.7 f 1.6 
1.3 f 1.8 
1.5 f 1.4 

4.6 f 
3.8 f 

12 f 

4.2 f 1.8 
1.9 i 1.6 
3.8 i 1.6 

26 
I 3 f 1.8 
12 f 3.2 

3.4 
4.1 

34 f 0.4 

'H 
(10-6 pCi/mt) 

-1.4 f 0.6 
-1.4 f 0.6 
-1.0 f 0.8 
-1.6 f 0.6 
-1.4 f 0.6 
-1.1 f0.8 
-1.1 f 0.8 
-1.1 fO.8 
-1.1 f 0.6 

- I  .o f 0.8 
0.6 f 0.8 

-1.3 f0.6 
-0.3 f 0.8 
-0.9 f 0.6 
-0.8 f 0.8 
-0.8 f 0.8 
-0.8 f 0.6 
-1.3 f 0.8 
-0.9 f 0.8 
-0.9 f 0.8 

-1.2 f 0.6 
-1.4 f 0.6 

-1.1 f 0.6 

-1.0 f 0.8 
-0.9 f 0.8 
-1.4 f 0.6 

26 
-1.6 1016 

0.6 t 0.8 
-1.0 

0.Y 

-0.3 t 0.8 

2.3 f 0.8 
2.3 f 0.8 
2.0 f 0.8 
2.1 f 0.8 
1.5 f 0.8 
1.9 f 0.8 
1.7 f 0.8 
0.9 f 0.8 
1.2 f 0.8 

2.2 f 0.8 
1.9 f 0.8 
1.0 f 0.8 
1.4 f 0.8 
1.3 f 0.8 
2.1 f 0.8 
1.7 f 0.8 
1.9 f 0.8 
1.4 f 0.8 
1.7 f 0.8 
1.7 f 0.8 

3.3 f 0.8 
5.4 f 1.0 

19 f 4.0 

2.0 f 0.8 
1.9 f 0.8 
1.2 f 0.8 

26 
0.9 i 0.8 
I9 f 4.0 

2.6 
6.Y 

2.0 f 0.8 



Station 

(iroup I-Totavi Lmlil 
Sandia Spring 
Spring 3 
Spring 3A 
Spring 3AA 
Sping 4 
Spring 4A 

Spring 5AA 
Ancho Spring 

Spring 5 

Gmup Il-Teruguc Fm 
CouncOrabrd 

Spring 5A 
spring 5B 
Spring 6 
Spring6A 
Spring 7 
Spring 8 
Spring 8A 
Spring 9 
Spring 9A 

Spring I O  
Doc SPrinB 

Gmop Ill-lauqu Fm 
Fine-Grlinsd 

Spring I 
Spring 2 

Gmup IV-lauquc Fm 
FincCir.inal:Bork h d a n  

3B 

sb+unsintoRbGrudc 
PljlritO 
Ancho 
Frijolu 

NO. o l  Analyor 
Minimum 
Muimum 
Amage 
2s 

SUilaryEIllumthoRbannh 
Matandad Canyon 

TABLE E-XI11 (Continued) 

Chemical 
(concentrations in mg/f .  OM analysis) 

S i 0 2  - 

47 
52 
52 
45 
60 
68 
57 
55 
75 

60 
64 
74 
75 
79 
76 
75 
75 
73 
76 
69 

33 
34 

46 

68 
69 
64 

26 
33 
79 
62 
27 

94 

Ca - 

3R 
20 
20 
20 
28 
22 
21 
25 
13 

24 
17 
I 2  
IO 
12 
27 
I 1  
13 
12 
14 
12 

20 
22 

24 

23 
13 
2 

26 
2 

38 
18 
I 5  

31 

Ma - 

2.9 
I .6 
1.7 
0.3 
5.7 
4.8 
4.8 
4.4 
3.2 

2.1 
4.4 
3.6 
2.8 
3.0 
4.4 
2.8 
3.2 
3.3 
3.6 
3.2 

1.3 
1.1 

2 .o 

4.1 
3.3 
3.2 

26 
0.3 
5.7 
3.2 
2.6 

8.9 

K - 

2.6 
2.R 
2.8 
3. I 
2.7 
2.0 
I .9 
2.4 
I .8 

2.9 
1.9 
I .9 
I .9 
2.1 
3.0 
2. I 
1.7 
I S  
I .5 
I .6 

2.0 
1.6 

4.8 

2.5 
1.8 
2. I 

26 
I .5 
4.8 
2.3 
I .4 

14 

Na - 

18 
16 
I6 
18 
15 
13 
13 

. 13 
II 

22 
12 
II 
I O  
14 
24 
13 
12 
I 2  
13 
13 

33 
u 

139 

12 
12 
I 3  

26 
I O  

139 
21 
S I  

13 

- co3 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 

0 
0 
0 

0 
0 
0 
0 
0 

0 

HCO) -- 

I68 
99 
98 

101 
132 
97 

I I O  
I I4 
72 

124 
87 
74 
64 
80 

153 
56 
82 
74 
86 
80 

139 
201 

392 

107 
5 1  
71 

26 
5 1  

392 
112 
I34 

213 

Po4 
_. 

(0.3 
t0.3 

t0.3 
c0.3 
(0.3 
t0.3 

t0.3 

(0.3 
t0.3 

tO.3 
~ 0 . 3  
t0.3 
t0.2 
t0.2 
t0.2 
(0.2 
t0.2 
tO.2 
<0.2 
t0.2 

t0.3 
t0.3 

t0.3 

t0.2 
(0.2 
(0.2 

26 

(0.2 
... 

.-. 

... 

46 

so4 __ 

6 
4 
4 
4 
6 
5 
4 
3 
3 

7 
2 
2 

< I  
2 
8 
3 
2 
I 
2 
3 

17 
II 

4 

1 
3 
2 

26 
<I 
17 
t 4  

7 

16 

CI __ 

5 
5 
4 
4 
8 
7 
6 
6 
6 

6 
4 
4 
3 
6 
6 
5 
4 
5 
5 
4 

4 
7 

6 

7 
5 
4 

26 
3 
8 
5 
2 

49 

F - 

0.6 
0.4 
0.4 
0 4  
0.5 
0.5 
0.4 
0.5 
0.3 

0.3 
0.5 
0.3 
0.3 
0.3 
0.4 
0.4 
0.4 
0.5 
0.5 
0.4 

0.5 
1.1 

0.6 

0.4 
0.4 
0.2 

26 
0.2 
1.1 
0.4 
0.3 

0.9 

NO1 

(0.4 
2.6 
1.8 

c0.4 
t0.4 

3.8 
(0.4 
t0.4 

1.2 

1.7 
2.0 

t0.4 
2.2 
I . l  
I .6 

(0.4 
1.1 

tO.4 
(0.4 
I .7 

(0.9 
(0.9 

8.4 

3.4 
0.9 

t0.9 

26 
0.4 
8.4 

<I .$  
3.4 

I 5  

TDS - 

I 70 
I25 
I20 
I26 
I68 
148 
148 
156 
I30 

186 
152 
I34 
I38 
136 
200 
I52 
I52 
I50 
I70 
146 

140 
208 

374 

I76 
156 
I32 

26 
I 20 
374 
161 
98 

438 

Hard - 

I10 
56 
56 
5 1  
92 
70 
68 
76 
44 

69 
56 
44 
36 
44 
BO 
39 
43 
42 
48 
42 

56 
58 

6d 

72 
46 
39 

26 
36 
I I O  
58 
36 

10% 

PH - 

7.7 
8.1 
1 9  
7.7 
7.0 
1.2 
7.5 
6.9 
6.5 

7.4 
7.4 
7.0 
8.0 
6.9 
6.8 
9.0 
8.0 
8.1 
1.7 
7.8 

7.6 
8.3 

1.5 

1.9 
9.0 
7.7 

26 
6.5 
9.0 
7.6 
1.2 

7.5 

26 
21 
19 
20 
22 
21 
18 
24 
15 

24 
15 
I4 
13 
I 3  
25 
13 
12 
12 
13 
12 

23 
32 

61 

22 
12 
II 

26 
II 
61 

20 
m 

57 
Noit: Thc f vdue rcpmcnlr twice the standard deviation or the distribution d o k r v e d  valuer. If only one andysu is repad. then the value representi twice the UWIUY tcnn lor the ~ a l y l i .  



TABLE E-XIV 

RADIOCHEMICAL A N D  CHEMICAL QUALITY OF SURFACE 
A N D  GROUND WATER FROM ONSITE STATIONS 

Radiochemical 
1981 

Test Well 1 
Test Well I 
Test Well 3 
Decp Test SA 
Deep Test SA 
Test Well 8 
Test Well 8 
Test Well 9 
Test Well I O  
Test Well IO 
Calada del Bucy 
Calnda del Bucy 
Pajarito Canyon 
Water at Beta 
Test Well 2 
Test Well 2 

No. olAnalyxs 
Minimum 
Maximum 
Average 
2s 

SUtiDll 

Test Well I 
Tea Well 3 
D a p  Test SA 
Test Well 8 
Decp Test 9 
D a p  Test IO 
Calada del Bucy 
Pajarito Canyon 
Water at Beta 
Test Well 2 

No. of Analyxs 
Minimum 
Maximum 
Average 
2s 

2-28 0 f 40 
9-15 2 O f  20 
3.31 O f  100 
3-30 40f  100 
9.16 8 f 30 
4-6 0 f 40 
9.21 I W f  I 0 0  
4-10 12 f 38 
4-2 O f  I00 
9-21 20 f 60 
3.26 0 f 80 
9-21 ... 
3.26 0 f 80 
4.8 30f 100 
1-30 60i I20 
9-17 ... 

14 
0 f 80 

100f loo 
19 
54 

2'SPu 
(10-9 p~i/mc) 

0.090 i. 0.022 
O.Oo0 f 0.020 
0.020 f 0.040 
0.007 f 0.028 
0.026 f 0.018 

-0.020 f 0.040 
0.020 f 0.020 

-0.020 f 0.040 
-0.0 I2 f 0.038 

0.010 f o.Oo0 
0.010 f 0.040 
0.014 f 0.008 
0.005 f 0.034 
0.080 f 0.022 
0.010 i 0.060 
0.013 f 0.060 

14 
4 . 0 2 0  f 0.040 

0.090 f 0.022 
0.0 I6 
0.060 

239Pu 
(10-9 pCimt)  

0.230 f 0.280 
0.006 f 0.020 
0.060 f 0.060 
0.010 f 0.040 
0.006 f 0.022 
0.050 f 0. I80 
0.010 f 0.040 

-0.0 IO f 0.080 
o.Oy0 f 0.040 
0.030 f 0.080 
0.010 f 0.040 
0.012 f 0.020 
0.010 f 0.060 

1.84 f 0.260 
-0.080 f 0.080 

0.060 f 0.044 

14 
-0.080 f 0.080 

I .84 f 0.260 
0.146 
0.9 I3 

Chemical 

4.2 f 2.2 
0.5 f 1.6 

-0.8 f 0.8 
-0.1 f 0.8 

0. I f 0.8 
-0.2 f 0.8 

0.1 f 0.8 
1.1  fO.8 

-0.6 f 0.8 
0.2 i 0.8 
0. I f 0.8 
0. I f 0.8 

-0.3 f 1.8 
0.9 iO.8 
0.3 + 0.8 
0.3 f 0.8 

16 
-0.8 f 0.8 

4.2 f 2.2 
0.4 
2.3 

Gross Baa 
(10-9pCi/mt) 

6.8 i 1.8 
7.3 f 2.4 
2.6$ 1.2 
2.3 f 1.0 
0.9 f 1.4 
3.8 i 1.4 
1.1 f 1.4 
6.5 I 1.8 
1.3 f 1.0 
0.3 f 1.4 
6.4 i 1.8 
6.1 f 1.8 
18 f 3.8 

6.7 f 1.8 
2.1 f 1.0 
2.4 f 1.0 

16 
0.3 f 1.4 
18 f 3.8 

4.6 
8.6 

3H 
(10-6 pCi/mt) 

1.1 f 0.6 
3.8 f 0.8 
0.4 f 0.6 
0.4 f 0.6 
0.6 f 0.8 
0.1 f 0.6 
0.0 f 0.8 
0.8 f 0.6 
0.3 i 0.6 
0.8 f 0.8 
0.8 f 0.6 
0.7 f 0.4 
0.5 f 0.6 
0.0 f 0.6 
0.6 f 0.6 
0.7 f 0.4 

-- 

17 
0.0 f 0.6 
3.8 f 0.8 
0.8 
I .8 

(concentratwna in mg/f. one analysis) 

Si02 Ca 

49 43 
84 17 
72 0 
50 4 
72 9 

.58  I O  
42 IO 
30 46 
36 9 
79 13 

IO I O  
30- ~ 4 
84 46 
57 17 
38 30 

- -  M8 

7.7 
6.0 
2.5 

3. I 
3 s  
3.0 

I 3  
4. I 
3.8 

- 

0.9 

I O  
0.9 

13 

6.9 
4.8 

K N a  - -  
3.4 12 
2.2 13 
1.7 II 
1.6 I I 
8.9 12 
1.3 I I  
2.7 17 
7.0 37 
4.0 16 
0.Y 9 

I O  I O  
0.9 , 9 
8.Y 37 
3.4 I5 
5.3 16 

- CO1 

0 
0 
0 
1 
0 
0 
0 
0 
0 
0 

IO 
0 
7 
7 
4.4 

HCOJ 

121 
IW 
65 
22 
69 
81 
44 
49 
65 
79 

IO 
22 

104 
70 
57 

- Po4 

t3 
c3 
t3 
t3 
c3 
t3 
( 3  
t3 
t3 
t3 

I O  

< 3  

_. 

... 

... 

... 

3 7 0.4 2.4 
3 4 0.4 4.1 
I 2 0.2 3.9 

t l  3 0.2 4.4 
2 4 t0.2 4.3 
I 3 0.3 ~ 0 . 4  

I 3  14 2.8 16 
I5 130 <0.2' 1.5 

' I  I IO 0.2 6.6 
3 3 0.5 6.2 

IO IO IO IO 
I 2 0.2 0.4 

I5 130 2.8 Ih 
5 I R  0.5 4.9 

I I 79 , 1.6 R.6 

TDS - 
220 
168 
124 
52 

142 
I24 
146 
304 
I80 
I50 

IO 
52 

304 
161 
133 

Hprd 

I28 
64 
38 
16 
35 
42 
40 
I52 
42 
SI 

IO 
16 

152 
61 
8a 

Total U 
ordo 

6.1 f 1.2 

0.7 f 0.8 

0.0 i 0.8 

... 

... 

. .. 
0.0 f 0.a 
... 

0.8 f 0.8 

0.0 f 0.8 
0.1 f 0.8 
0.0 f 0.8 
0.0 f 0.8 
0.0 f 0.8 
0.1 f 0.8 

... 

II 
0.0 f 0.8 
6.1 f 1.2 
0.7 
3.6 

Cond 
p H  (mS/m) 

8.0 32 
7.9 19 
7.9 I2 
9.8 9 
8.0 I S  
8.3 13 
6.9 17 
6.5 53 
7.9 16 
8.0 I5 

IO I O  
6.5 V 
8.3 53 
7.9 20 
1.7 26 

- -  

Note: The 4 value rcprrwnts twice the standard deviation of  the distribution ofobserved values. If only 
one analysis is rcportcd. then the value rcprcwnts twice the uncertainty term for Ihc analysis. 

c) 

N 
w 



TABLE E-XV 

RADIOCHEMICAL A N D  CHEMICAL QUALITY O F  S U R F A C E  A N D  G R O U N D  WATER 
FROM A C I D  PUEBLO CANYON. FORMER EFFLUENT RELEASE AREA 

Radiochemical 
1981 

Sampling 
Dalc 

T o u l  U 

0.8 f 0.8 

0.0 f 0.8 

0.0 f 0.R 

0.0 f 0.8 
0.0 f 0.8 

0.0 f 0.8 

... 

... 

-. 

... 

_. 

'H 
( 10-6 pcimf)  

1.5 f 0.6 
0.8 f 0.8 
0. I f 0.6 
3.6 f 0.8 
0.3 f 0.6 
1.4f0.8 
0.1 f 0 . 6  
0.4 f 0.6 
6.6 f 0.8 
1.1 f 0 . 8  
14 f 1.0 

I I  
0. I f 0.6 
14 f 1.0 

3.6 
9.7 

Gross Alpha 
(IO-9pci/mt) Station 

Acid Weir 
Acid Weir 
Pueblo I 
Pueblo I 
Pueblo 2 
Puehlo 2 
Pueblo 3 
Tea Well IA 
Tesl Well I A  
Tesl Well 2A 
Test Well 2A 

No. of Analyses 
Minimum 
Maximum 
Avernge 
2s 

4-1 
9-28 
4- I 
9-28 
4- I 
9.28 
4- I 
3-30 

4.6 
9-17 

9.!7 

0 f 40 
30 f 120 
s o t  100 
30 f 80 
30f 100 
40 f 60 
0 t 80 

19 f 36 
6 f 36 

6 0 f  100 
IO f 60 

I I  
0 f 40 
hOf 100 
26 
40 

70 f 6.0 

1.5 f 0.4 
... 

-0.0 I3 f 0.020 
0.030 f 0.020 
0.01 8 f 0.030 
0.010 f 0.020 
O.00R f 0.026 
o.Oo0 f o.Oo0 

-0.004 f 0.016 
-0.0 I 8 f 0.030 

0.005 f 0.026 
-0.030 f 0.060 
0.030 f 0.060 

0.010 f 0.060 
2.15 f 0.220 

-0.014 + 0.032 
o.Oo0 + 0.040 
0.160 f 0.060 
0.230 f 0.080 
0.018 t 0.038 

-0.014 f 0.030 
0.014 i 0.034 

4.030 i 0.MO 
0.01 I * 0.040 

-0.3 f 2.R 
2.9 f 2.2 

-0 .5  f 1.2 
-0.5 f 1.4 
-0.2 f 1.4 

0.8 f 2.2 
- 0 . 5  f 1.4 
-0.7 f 1.4 

1.5 f 1.6 
-0.2 f 1.2 
4 . 5  f 1.6 

I I  
-0 .7 f 1.4 

2.9 f 2.2 
0.2 
2.2 

210 f 40 
5 1  f IO 
13 f 3.0 

7.2 i 2.2 
21 f 4.0 
19 f 4.0 
14 f 3.2 

8.5 f 2.2 
3.6 f 1.8 
2.8 f 1.2 

-0.4 f 0.8 

I I  
0.4 f 0.8 
210 i 40 
32 

121 

... 
3.2 f 0.4 
... 
... 

3.3 f 0.8 

-0.1 f 0.6 
... 

... 

5 
-0.1 f 0.6 

70 f 6.0 
I5 
61 

I I  
-0.030 f 0.060 

0.030 f 0.060 
O.Oo0 
0.039 

I I  
-0.030 i 0.060 

2. I 5  f 0.220 
0.230 

1 . 2 ~  

6 
0.0 f 0.8 
0.8 f 0.R 
0. I 
0.6 

Chemical 
(average of a number of analyses. concentrations in me/l) 

K NE C O j  H C O j  PO4 SO, Cf F - - - -  - - - -  
6.1 108 0 61 t3 I6 64 0.4 
4.7 62 0 124 4 2 39 0.4 
9.2 71 0 84 2n 1 3  65 0.5 

I I  83 0 75 27 32 64 0.4 
IO 76 0 137 16 42 38 0.5 
IO 82 0 115 24 31 43 0.5 
IO 76 0 89 27 27 44 0.9 
7.0 74 0 I04 16 32 40 0.8 
2.0 17 0 61 t 3  5 33 0.2 

1981 - 
Date . S i 0 2  - -  - _  Hard p H  Station 

Acid Weir 
Acid Weir 
Pueblo I 
Pueblo I 
Pueblo 2 
Pueblo 2 

Test Well TW. I A 
Test Well TW-2A 

h e M 0  3 

4-1 21 
9.28 29 
4-1 64 
9.28 59 
4-1 59 
9-28 53 
4-1 54 
4-1 50 
4-1 6 

32 
12 
14 
13 
17 
16 
13 
18 
18 

4.3 
1.7 
2.7 
2.2 
3.5 
2.7 
2.4 
5. I 
3.5 

I 5  406 
2.4 226 

33 356 
45 386 
42 324 
47 330 
60  . 334 
53 314 
0.5 114 

88 6.9 
38 6.9 
51 7.5 
41 7.3 
62 R.0 
48 8.0 
42 7.5 
64 7.7 
64 7.6 

69 
36 
49 
52 
49 
44 
45 
46 
22 

No. of Analyses 9 9 9 9 9 0  9 9 9 9 9  p 9 9 9  
Minimum 6 12 1.7 2.0 17 0 61 t3 5 33 0.2 0.5 I14  38 6.9 
Maximum 64 32 5.1 I I  IOB 0 137 28 42 65 0.9 60 406 88 8.0 
Average 44 17 3.1 7.8 72 0 94 <I6 22 48 0.5 33 310 55 7.5 
2s 40 12 2.2 6 48 0 55 22 27 26 0.4 44 179.' 32 0.8 

Note: The 1 v.duc represents twicc tkc ; t a n i d  deviation cf:hc distiibution or observed valucs. I f  only 
one analysis is reported. then Ih: v.-!uc represents luice the uncertninty term for the nnnlysis. 

9 
22 
69 
46 
25 

- 



TABLE E-XVI 

RADIOCHEMICAL A N D  CHEMICAL ANALYSES OF SURFACE WATER FROM 
SANDIA CANYON, ACTIVE EFFLUENT RELEASE AREA 

Radiochemical 
1981 .._. 

Sampling 1 3 7 ~ s  9% *'*PU 2398, Gross Alpha Gross Bda 3H Total U 
Station Dak  ( pCi/ml) ( pCi/ml) ( pCi/mC) (le9 pCilmC) ( IW9 pCi/mC) ( pCi/mC) ( pCi/mf) (pg/C) 

scs- I 3-30 IO* 100 
scs- I 9-24 50f 120 
scs-2 3-30 10 f 20 
scs-2 9-24 20 f 40 
scs-3 3-30 20 f 60 

- scs -3  9-24 8 f 26 

No. of Analyses 
Minimum 
Maximum 
Average 
2s 

6 
8 f 26 

50 f I 20  
20 
32 

1.1 f 1.0 

0.2 f 0.8 

0.4 f 0.6 

_-_ 

-__ 

... 

3 
0.2 f 0.8 
1 . 1  f 1.0 
0.6 
0.9 

-0.008 f 0.028 
0.050 f 0.040 

-0.008 f 0.020 
0.020 f 0.020 
0.040 f 0.038 
o.Oo0 * O.Oo0 

6 
-0.008 f 0.020 

0.050 f 0.040 
0.0 I 6  
0.050 

0.01 1 f 0.028 
0.070 f 0.040 
0.004 f 0.022 
o.Oo0 f o.Oo0 
0.040 f 0.020 
o.oO0 f 0.020 

6 
o.oO0 f 0.020 
0.070 f 0.040 
0.020 
0.060 

-4.0 f 14 
14 f 34 

0.4 f 2.2 

1.2 f 1.6 

-1.8 f 3.6 

-3.0 i 4.0 

6 
-4.0 f 14 

14 f 34 
1 . 1  
13 

53 f 12 41.1 f 1.6 1.9 f0 .8  
7 2 f  16 6.8 f 0.8 .._ 

21 f4 .0  25.4 f 1.2 0.0 f 0.8 
I5 f 3.6 . 10.9 f 1.0 ... 

27 f 6.0 26.9 f 1.2 0.8 f 0.8 
8.9 f 2.6 4.4 f 0.8 ... 

6 6 3 
8.9 f 2.6 4.4 f 0.8 0.0 f 0.8 
72 f 16 41 f 1.6 1.9 f 0.8 
33 19 0.9 
49 29 1.9 

Chemical 
(average of a number of analyses. concentrations in mdf) 1981 

Date Si02 Ca Mg K Na CO3 HCO3 P O 4  SO4 Cf F NO, TDS Hard - - - - - - - -  - - - - - - -  Ststion 

scs- I 3-30 99 33 6.6 13 268 0 I 2 0  <3 247 117 1.3 . 8.4 762 I12 
scs- I 9-24 115 132 19 31 381 0 0 I 2  1070 54 0.7 17 1930 420 
scs-2 3-30 85 31 6.6 1 1  166 0 126 8 189 108 1 . 1  14 690 102 
scs-2 9-24 14 20 4.1 6.3 74 0 114' 4 58 41 0.8 3.5 322 66 
scs-3 3-30 84 33 6.7 I 2  175 0 128 9 226 98 1.2 16 712 102 
scs-3 9-24 71 25 4.6 8.4 113 0 134 9 108 41 1.1 4.1 454 80 

6 '  6 No. of Analyses 6 6 6  6 6 6  6 6 6 6 6  6 
Minimum 71 20 4.1 6.3 74 --- 0 t 3  58 41 0.7 3.5 322 66 
Maximum I15 132 19 31 381 0 134 I 2  1070 117 1.3 17 1930 420 
Average 88 46 7.9 14 196 --- 104 8 '316 77 1.0 1 1  812 147 
2s 33 85 I1 18 224 .-- 102 7 752 70 0.47 1 2 .  1147 270 

Note: The f value represents twice the standard deviation of the distribution of observed values. If only 
one analysis is reported, then the value represents twice h e  unceniunty term for the analysis. 

8.4 
3.4 
7.7 
7.0 
8. I 
6.9 

6 
3.4 
8.4 
6.9 
3.6 

Cond 
(mS/m) 

I I 6  
218 
I02 
47 

107 
82 

6 
47 

218 
112 
115 



TABLE E-XVII  

RADIOCHEMICAL AND CHEMICAL QUALITY OF SURFACE A N D  GROUND WATER 
FROM DP-LOS ALAMOS CANYON, ACTIVE EFFLUENT RELEASE AREA 

J 

Radiochemical 
1981 

UPS. I 
DPS I 
DPS.4 
LAO-C 
LAO-C 
LAO- I 
LAO- I 
LAO-2 
LAO-2 
LAO.3 
LAO-3 
L A O  4 
LAO-4 
LAO-4.5 
LAO-4.5 

No. 01 Analyses 
Minimum 
Muximum 
Average 
2s 

Station 

DPS. I 
DPS- 1 
DPS-4 
DPS.4 
LAO-C 
L A O  I 
L A 0 2  
LAO.2 
L A 0 3  
LAO.4 
LAO4 
LA0.4.5 
L A O 4 5  

NO. or Analysn 
Minimum 
Maximum 
Average 
2s 

3-3 I 
3-29 
3.31 
3.3 I 
9-29 
3-3 1 
9.29 
3-3 I 
9-29 
3-3 I 
9.29 
3-31 
9-29 
3-31 
9-29 

30 f 40 
23 f 38 
50 f 80 
I O  f 40 
20 f 60 
30 f 80 
0 f 60 

50 f 60 
24 f 32 
0 f 40 

30f 100 
30 f 80 
30 t 40 
4 0 f  100 
30 f 60 

I S  
0 f 60 

50 f 60 
26 
30 

298 f I2  ', 
... 
... 

1.5 f 0.6 

1.6 f 2.8 

35 f 2.2 

... 

... 

... 

14 + 1.4 
... 

4.4 f 1.0 

2.9 f 0.8 
... 

7 
1.5 f 0.6 

298 f 12 
51 

219 

1.44 f 0.180 
0.280 f 0.080 
0.170 f 0.060 

-0.1 IO f 0.300 
o.Oo0 f 0.020 
0.008 f 0.024 
o.Oo0 f 0.020 
0.010 f 0.040 
o.Oo0 f 0.020 
0.010 f 0.040 
0.020 f 0.020 
0.024 f 0.032 
0.020 f 0.020 

-0.020 f 0.032 
0.030 f 0.040 

15 
-0. I 1  f 0.300 

1.44 f 0.800 
0.125 
0.748 

2'9PU 
(10-9 pc i imf )  

2.38 t 0.240 
0.120 f 0.140 
0.340 f 0.080 

-0.500 f 0.300 
0.010 f 0.020 
0.023 f 0.026 
0.040 f 0.020 

1.54 f 0.240 
0.050 f 0.020 
0.090 f 0.080 
0.080 f 0.040 
0.070 f 0.040 
0.050 f 0.040 
0.020 f 0.040 
4.01 f 0.380 

IS 
-0.500 f 0.300 

4.01 f 0.380 
0.593 

2.31 

Chcmkal 

Gross Alpha 
(lo-ppciirn() 

360 f 140 
53 f 22 
8.0 f 3.8 
2.1 f 2.6 

-0.4 i 1.2 
1.0 f 1.8 

-0.9 f 1.8 
5.8 f 3.0 

-0.4 f 2.2 
4.1 f 2.4 
0.4 f 2.2 
1.4 f 1.4 
6.0 i 3.4 
0.6 f 1.2 
0.6 f 1.6 

IS 
-0.9 f 1.8 
360 f 140 
29 

185 

Gross &la 
( Io-p pcVmr) 

980 f 200 
370 f 80 

66 f 14 
13 f 3.0 

4.8 t 2.0 
6 8 f  14 
7 5 f  16 

128 f 2.6 
I22 f 24 
52 f 10 
s7 f 12 
21 f 4.0 
23 f 6.0 
I2  f 2.6 
I I  t 3.0 

I S  
4.8 f 2.0 

980 f 200 
I34 
502 

'H 
(10-6 pCVmt) 

1.3 f 0.6 
5. I f 0.8 
0.6 f 0.6 
0.6 f 0.6 
0.8 f 0.8 

39.5 f 1.6 
9.1 f 1.0 
0.2 f 0.6 
1.2 f 0.8 
0.4 f 0.6 
I .8 i 0.8 
0.5 f 0.6 
6. I -f 0.8 
1 . 1  f 0.6 
4.2 f 0.8 

IS 
0.2 f 0.6 

39.5 f 1.6 
4.8 
20 

1981 (coneentistions in mgll) 

Date Si02 Ca Mg K Na C O j  

3-31 I S  42 3.1 52 250 19 
9-29 15 25 2.3 13 145 30 
3-31 48 8 0.6 5.4 56 4 
9-29 21 20 2.0 I5 85 0 
3-31 33 30 8.2 4.9 69 0 
3-31 40 22 4.9 5.3 68 0 
3.31 44 33 1.3 12 63 0 
9-29 47 12 2.0 19 78 0 
3.31 48 5 1.7 I I  64 0 
3-31 38 3 3.1 7.4 5 1 .  0 
9-29 42 20 1.9 , 8.8 63 0 
3-31 40 13 4.9 4.6 43. 0 
9-29 62 8 1.5 I5 70 0 

13 13 13 13 13 13 
15 3 1.3 4.6 43 0 
62 42 8.2 52 250 34 
38 19 2.9 13 85 4 

- - - - - - -  

2n 24 4.1 25 . I I I  19 

HCO, - 
I68 
215 
139 
2 IO 

55 
I09 
159 
I94 
149 
139 
I38 
122 
175 

13 
I22 
215 
152 
87 

p o 4  2 
t 3  38 
t 3  26 
t 3  22 
<3 20 
t 3  I 1  
t 3  I 6  
t 3  IO 
c3 17 
t 3  9 '  
t 3  10 
t 3  7 
t 3  7 
< 3  9 

13 I3  
... 7 

t 3  38 
I 6  

-.. I8  
... 

Cf - 
206 

33 
9 

19 
147 
57 
I 1  
19 
19 
19 
23 
19 
17 

13 
9 

206 
46 

121 

F NO3 - -  
13 186 
8.9 64 
1.8 17 
2.5 39 
0.1 1.1 
0.8 7.9 
3.4 7.1 
2.3 21 
5.6 12 
2.3 19 
1.9 15 
0.7 8.9 
2.9 12 

13 13 
0.1 1.1 

13 186 
3.6 32 
7.3 98 

TDS - 
902 
400 
I 9 0  
290 
342 
278 
258 
469 
260 
200 
216 
192 
226 

13 
190 
902 
325 
385 

Hard 

la, 
64 
25 
5 5  

I IO 
74 
22 
38 
22 
38 
51 
52 
27 

13 
22 

IO0 
52 
57 

PH - 
9.0 
9.3 
8.4 
7.6 
7.0 
7.2 
7.6 
7.0 
7.5 
7.4 
6.9 
7.2 
7.0 

13' 
6.9 
8.0 
7.6 
I .6 

Total U 
(LdO 

126 f 26 

5.2 f 1.0 
1.6 f 0.8 

... 

.-. 

0.0 f 0.8 

2.5 f 0.8 

1.8 f 0.8 

1.2 f 0.8 

1.0 f 0.8 

... 

... 

.- 

... 

.-. 

8 
0.0 f 0.8 
126 f 26 
17 
44 

Cond 
(ms/m) - 

137 
64 
29 
41 
56 
46 
30 
47 
39 
32 
34 
30 
37 

13 
29 

137 
48 
58 

Note: The f value represents twice Ihe standard deviation olthe distribution ofobserved values. If only one analysis is reported, then tile value represents twice the uncertainty term lor Ihe analysis. 



e 
t.J 
.l 

Statin 

GS-I ' 

GS- I 
MCO-3 
MCO-3 
MCO-4 
MCO-4 
MCO-5 
MCO-5 
MCO-6 
MCO-6 
MCO.7 
MCO.7 
MCO-7.5 
MCO-7.5 

No. of Analyscr 
Minimum 
Maximum 
Average 
2s 

Station 

GS.1 
GS- I 
MCO-3 
MCO.3 
MCO-4 
MCO-4 
MCO-5 
MCO-6 
MCO-6 
MCO.7 
MCO.7 
MCO-7.5 

NO. or Analyses 
Mimrnum 
Maxiirium 
Average 
2s 

198 I 

Dstc 
Samplins 

4.2 
10-26 
4.2 
10-26 
4-2 
10-26 
4-2 
10-26 
4-2 
1 0 2 6  
4-2 
10-26 
4 2  
10.26 

1981 - 
Dalc - 

4-2 
10.26 
4-2 
1026  
4-2 
1026  
4-2 
4-2 
10-26 
4-2 
1 0 2 6  
4-2 

TABLE E-XVIII 

RADIOCHEMICAL AND CHEMICAL QUALITY O F  SURFACE AND GROUND WATER 
FROM MORTANDAD CANYON. ACTIVE EFFLUENT RELEASE AREA 

1220 f 160 

I960 f 300 
... 

... 
I f 22 

6of 100 

IO i 40  

10f 60 

20 f 40 
19 f 38 

... 

... 

... 

... 

85 f 4.0 

190 f 8.0 

5.8 f 0.8 

5.2 f 0.8 

4.4 f 0.6 

0.3 f 0.6 

0.7 f 0.6 
0.5 f 0.6 

... 

... 

... 

_. 

... 

... 

17.1 f 0.800 

2.71 f 0.040 
1.30 f 0.160 

0.030 10.080 
1.17 f 0.160 

0.350 f 0.080 
0.280 * 0.080 
0. I80 f 0.060 
0.280 f 0.080 
.O.OIY f 0.030 
0.140 f 0.060 
0. 100 f 0.040 
0.140 f 0.020 

1.28 + o.ino 
255 i IO 
12.2 IO.600 
24.4 f 0.200 
12.4 f 0.600 

0.110 f 0.I20 
3.40 i 0.280 

0.080 f 0.040 
0.6W f 0.060 
0.100 f 0.060 
0.5?0 f 0.010 
0.056 f 0.036 
0.390 f 0.120 
0.200 f 0.080 
0.260 i 0.020 

2500 f IO00 
I5 f 6.0 

IO0Of400 
13 f 6.0 

1200 f 600 
60 f 40 
41 f 2 0  
a i 8  

49 f 24 
67 f 3 2  
3.9 f 2.6 
9.0 f 6.0 
3.3 f 2.0 
2.8 + 1 . n  

2000 
220 

97(x) 
250 
230 
760 

74 
55 
81 
78 
22 
20 
I I  

9.8 

f 4 0 0  427 f 4  
f 40 4.4 f 0.H 
I 2000 47.9 f 8 
f 60  4.2 f 0.8 
i 40 335 f IO 
f 160 1 6 0 f 6  
f 16 346 f 12 
f I2 207 f 6 
+ 16 350 f I2 
I 16 723 f 4 
I 4.0 29.2 f 1.4 
f 4.0 60.8 f 2.2 

t 2.0 14.9 f 3.0 
i 2.4 16.n f 1.0 

8 8 14 14 14 14 14 
1 i 2 2  0.3 + 0.6 0.019 * 0.030 0.056 + 0.036 2.8 f I n 9.8 t 2.0 4.2 i 0.8 

1960 i 300 190 * 8.0 17.0 f o.noo 255 il IO 2500 L 1000 9700 f 2000 479 i 8.0 
419 36 1.79 22.1 355 965 183 

1522 I37 8.Y4 134 1460 5 I40 345 

Chemical 
(average of a number of M~IYXS. concentrations in mg/l) 

Si02 C a  Mg K Na CO1 

61 17 2.2 5.6 61 2 
46 24 1.7 35 170 96 
40 15 1.1 27 812 29 
43 23 0.9 45 196 0 
34 25 6.6 7.3 312 0 
35  31 2.9 18 403 0 
26 26 6.4 6.5 305 0 
28 27 6.5 6.8 317 0 
41 25 6.1 6.1 323 0 
48 17 5.5 5.8 66 0 
56 30 7.5 6 9  78 0 
44 I8 5.0 4.4 59 0 

I2 12 12 12 12 12 
26 I5 0.9 4.4 59 0 
61 3 1  7.5 45 812 Y6 
42 23 4.4 14.5 259 I I 
21 1 1  4.8 27.5 426 56 

_ - _ - - -  HCO] - 
I70 
160 
63 

117 
320 , 

305 
320 
3 30 
305 
Y2 

117 
83 

' 1 2  
63 

330 
I V Y  
216 

m4 - 

( 3  
t 3  
t3 
c 3  
t 3  
t 3  
t3 
< 3  
t3 
< 3  
t 3  
< 3  

12 

t3 

so4 

17 
28 

128 
36 
73 
78 
72 
69 
72 
38 
40 
23 

12 
17 

128 
56 
63 

- C t  F - -  
17 1.1 
20 3.5 

22 3.9 
50 3.2 
36 4.2 
49 1.9 
45 2.4 
32 2.2 
30 0.8 
29 0.4 
30 0.7 

12 I2 
17 0.4 
78 4.2 
37 2.3 
34 2.7 

78 3.8 

NO, 

58 
276 

1610 
304 
452 
832 
456 
5 18 
476 
102 
133 
71 

I2 
71 

1610 
44 I 
867 

TDS - 
293 
656 

2632 
' 732 
I loo 
1444 
1066 
1 I92 
1090 
354 
406 
2611 

12 
268 

2632 
936 

I330 

Not<: The i value rrprrsents lwice the slandard drvislion of the d i s t r ~ b u i ~ ~ ~ n  of observed values. If only 
one analysis is reported. then the vuluc represents twice the uncertainty term For [he annlyslr., 

Hlrd - 
50 
62 
34 
62 
88 
91 
88 
98 
86 
62 

117 
60 

12 
34 

I I7 
75 
47 

PH - 
8.5 

10.1 
9.0 

10.2 
8.2 
8.1 
8.3 
7.8 
7.2 
7.1 
6.7 
7. I 

I2 
6 7  

10.2 
8.2 
2.3 

3.0 I 0.8 

4.1 f 0.8 
... 

n.4 t 1.6 
... 

7.9 + 1.6 

7.5 f 1.6 

2.1 f 0.8 

1.2 f 0.8 
1.1 i0.8 

... 

... 

... 

8 
1 .1  f 0.8 
8.4 f 1.6 
4.4 
6.2 

C o d  

( m W  

41 
81 

329 
109 
158 
169 
154 
163 
131 
47 
62 
44 

12 
44 

329 
124 
163 



TABLE E-XIX 

RADIOCHEMICAL AND CHEMICAL QUALITY OF WATER FROM 
MUNICIPAL SUPPLY AND DISTRIBUTION 

Station 

Lm Alamos Well Fidd 
Well LA.18 

, Well LA-IB 
Well LA-2 
Well LA.2 
Well LA-3 
Well LA-3 
Well LA.4 
Well LA-S 
Well LA-5 

Guaje Well FKH 
Well G-I 
Well (;.I 
Well G- I A 
Well G.IA 
Well G-2 
Well G-3 
Well G-3 
Well G.5 
Well G-6 
Well G-6 

Pajariio Well piild 
Well PM-I 
Well PM.1 
Well PM-2 
Well PM.2 
Well PM-3 
Well PM-3 

Wa(o CMYOO 
Gdkry 
GaI*ry 

No. d Andyper 
Minimum 
Maximum 
Average 
2s 

1981 
Sampling 

Date -- 

3-18 
9-10 
3-18 
9- IO 
3-18 
9- IO 
3-18 
9- IO 
3-18 

3.18 
9. IO 
3-18 
9.10 
3-18 
3-18 
9- IO 
3-18 
3-18 
9. IO 

3- 18 
9-10 
3-18 
9-10 
3-18 
9.10 

3-18 
9-10 

Radiochemical 

'I'CS 
(10-9 pci/mr) 

20 f 60 
30 f 40 
0 f 20 

I5 + 30 
50 f 60 
20 f 60  
0 i 40 

20 f 140 
30 f 20 

50f I00 
20 f 60  
80f 100 
5 f I 0 0  
3 f 20 
0 f 20 
0 f 60 
IO f 80 
so*  120 
30 f 30 

9 0 f  140 
10 f 60 
40 f 60 
23 f 34 
0 f 60 

70 f I20 

0 f 20 
20 f 60  

27 
0 f 20 

9 0 f  140 
25 
50 

-0.003 f 0.018 
0.004 f 0.0 I2 

-0.010 f 0.024 
0.005 f 0.014 
0.017 f 0.026 
0.025 f 0.028 

-0.004 f 0.018 
-0.019 f 0.030 

0.004 f 0.014 

-0.021 f 0.032 
0.01 I + 0.024 

-0.010 f 0.032 
0 066 f 0.020 

-0.005 f 0.026 
-0.005 f 0.020 
0.006 f 0.018 

-0.010 f 0.040 
0.01 5 f 0.020 

... 

-0.016 f 0.024 
0.006 f 0.020 

-0.004 f 0.024 
0.005 f 0.0 I 2 
0.004 f 0.018 
0.027 f 0.026 

-0.0 I 5 f 0.022 
... 

25 
-0.02 I f 0.032 

0.066 f 0.020 
0.003 
0.036 

21VPU 
( pci/m/) 

0.003 + 0.018 
0.010 f 0.m 

-0.010 f 0.030 
0.m f 0.m 

-0.008 f 0.018 
0.040 f 0.040 

-0.008 f 0.010 
-0.009 f 0.030 

o.Oo0 f o.Oo0 

-0. IS0 f 0.060 
o.Oo0 t o.Oo0 

-0.015 f 0.032 
0.040 f 0.020 
0.010 f 0.060 

-0.005 f 0.014 
0.010 f o.Oo0 

-0.070 f 0.080 
0.010 f o.Oo0 

... 

-0.050 f 0.060 
0.010 f 0.020 

-0.017 f 0.032 
0 . m  f 0.020 
-0.028 f 0.024 

0.060 f 0.020 

0.004 f 0.024 
... 

25 
-0. I 50 f 0.060 

0.040 f 0.040 
-0.003 

0.063 

14 + 8.0 
9.0 f 6.0 
3.5 f 2.6 
0.3 f 1.6 
1.4 f 1.4 

- 0 . 1  f 1.2 
-0.3 f 1.0 

2.2 f 1.6 
-0.4 f 1.2 

1.3 f 1.4 
2.3 f 1.8 
2.1 f 1.6 

-0.9 f 1.2 
1.2 t 1.4 
0.Y t 1.2 
7.4 f 1.5 - 
1.5 t 2.0 
0.3 f 1.4 

-0.8 f 1.2 

9.9 f 2.8 
4.9 f 2.0 
1.7 f 2.4 
0.8 f 1.6 
2.0 f 1.4 
1.9 f 1.6 
4.5 f 1.8 
4.0 f 1.8 
1.4 f 1.4 

4.8 f 1.8 
5.8 2.0 
4.1 f 1.8 
2.7 f 1.6 
3.6 f 1.6 
6.4 f 2.0 

-2.0 f 1.6 
4.6 f 2.0 
7.2 f 2.2 
2.1 f 1.6 

0.5 f 0.6 
0.1 f 0.8 ... 
0.4 f 0.6 
0.1 f 0.8 --. 
0.1 f 0.6 
0.7 f 0.8 .-. 
0.2 f 0.6 
0. I f 0.6 
0.2 f 0.8 --. 

5.7 f 1.2 

4.5 f 1.0 

3.5 f 0.8 

0.9 f 0.8 
4.8 f 0.8 

0.4 f 0.6 
7.5 f 0.8 --- 
0.4 f 0.6 
2.0 f 0.8 -.- 
0.2 f 0.6 
0.1 f 0.6 
0.1 f 0.8 -- 
2.0 f 0.8 -. 
0.1 f 0.6 
3.9 f 0.8 -.- 

1.0 f 0.8 

0.7 i 0.8 

0.9 f 0.8 
0.8 + 0.8 

2.4 f 0.8 

1.4 f 1.6 3.2 f 1.6 0.2 f 0.6 2.4 f 0.8 
0.0 f 1.6 5.2 f 2.0 5.9 f 0.8 --- 
1.2 f 1.4 5.3 f 1.8 0. I f 0.6 0.0 f 0.8 

-0.5 f 1.2 1.6 i 1.6 a5 f 0.8 .-- 

0.2 f 1.6 2.4 f 1.6 a 2  f 0.8 ... 
0.8 f 1.6 3.9 f 1.8 ai f 0.6 1.0 f 0.8 

05f 1.0 0.6 f 1.4 0.2 f 0.6 0.0 f 0.8 
o s  f 1.0 0.6 f 1.4 4.6 f 0.8 __- 

27 2 1  21 14 
-0.9 t 1.2 -2.0 f 1.6 0.1 f 0.8 0.0f0.8 

14 t 8.0 9.9 f 2.8 7.5 f 0.8 5.7 f 1.2 
I n  3.7 1.1 2.0 
6.6 5.1 4.0 1.9 



\ ’  

TABLE E-XIX (Cantfflucd) 

Station 

Lbtributbn 
Fire Station I 
Fire Station I 
Fire Station 2 
Fire Station 2 
Fire Station 1 
Fire Station 1 
Fire Station 4 
Fire Station 4 
Fire Station 5 
Fire Station 5 
Bandclicr National Monument 
Fcnton Hill FA-57) . 

NO. or Analysis 
Minimum 
Maximum 
Average 
2s 

Lor Alamor Well LA-6. 
Lor Alamos Well LA-6’ 

Radiochemical 
1981 

sunplii  
me 

3- 16 
9 4  
3.16 
9-4 
1.17 
9-4 
1-17 
9 4  
3-17 
9-4 
4-18 
4-18 

3-17 
9-4 

1’7cs 
( 10-9 rCi/mt) 

0 f 80 
20f loo 
5 O i  140 
30 f 60 
40 f 60 
IO f IOU 
70f I20 

5 f 60 
O f  loo 
IS f 16 
IO f 60 
40 f 60 

12 
0 f 80 

70 f 120 
24 
44 

0 f 40 
... 

0.004 f 0.018 

0.012 i 0.026 
0.011 f 0.014 

-0.009 1 0.034 
0.026 f 0.012 

4,004 f 0.026 
0.01 I f 0.020 

-0.009 f 0.020 
0.010 f 0.040 

... 

... 

... 

4.021 f 0.022 

-0.008 f 0.022 
0.030 f 0.000 
0.080 f 0.060 
0010 f 0 . m  
0.031 f 0.032 
o.Oo0 f o.Oo0 
0.018 f 0.038 
0.m f 0.020 

._ 

... 

0.1 f 1.0 2.1 f 1.4 0.2 f 0.6 
1.9 f 1.6 2 8 : & 6  1 . 1  k O . 8  
0.9* 1.6 1.5 f 1.8.” “ ~ . & & ~ 0 . 6  
1.2 f 1.8 2.5 f 1.6 0.6 i 0.8 
0.1 f 1.4 5.0 f 1.8 0.5 t 0.6 

-1.4 f 1.4 1.4 t 1.8 0. I f 0.8 
-0.5 f 1.0 4.1 f 1.8 0.5 f 0.6 
4 . Y  f 1.2 1.4 f 1.4 1.8 f 0.6 

0.1 11.0 2.4 i 1.6 0.8 f 0.6 
-0.2 f 1.0 1.4 t 1.4 I .4 f 0.6 

0.6 f 1.2 5.8 f 2.0 0.8 f 0.6 
1.9 f 2.0 7.6 f 2.4 0.6 f 0.6 

9 9 I 2  I2  13 , 

4.009 f 0.020 -0.021 i 0.022 4 . Y  f 1.2 1.4 f 1.4 0.0 f 0.6 
0.030 f 0.040 0.080 f 0.060 I .9 f 2.0 7.6 i 2.4 1.8 f 0.6 
0.008 0.019 0.1 1.5 0.6 
0.014 0.032 2. I 1.7 1.1 

... ... 2.1 f 2.2 9.1 f 2.6 0.5 f 0.6 
0.004 t 0.014 0.010 f 0.m 0.9 f 2.0 1.7 f 1.8 0.4 f 0.8 

T o l d  U 

0.0 f 0.8 

3.9 f 0 8 

1.5 f 0.8 

1.1 f 0.8 

0.Y f 0.8 

1.3 i 0.8 
2.1 f 0.8 

... 

... 

... 

7 
0.0 f 0.8 
1.9 f 0.8 
1.5 
2.4 

3.1 fO.8 
... 



TABLE E-XIX (Continued) 

Chemical Quality of Water Required for Municipal Use 
(concentrations in mg/f. one analysis) 

A s  As Ea C d  C r  F Hg NO, ---- 
Los Alamos Well Field 

Well LA-IR t0.0003 0.038 0.090 t0.0002 0.039 3.0 t0.0002 1.3 
Well LA-2 <0.0003 0.010 0.110 tO.0002 0.W 1.6 tO.0002 1.1 
Well LA-3 t0.0003 tO.005 0.090 t0.0002 0.03R 0.6 (0.0002 1.6 

t0.0003 tO.005 c0.020 t0.0002 0.004 0.4 t0.0002 0.4 Well LA.4 
Well LA-5 t0.0003 0.028 0.1 IO tO.0002 0.01 I 1.2 tO.0002 0.8 

Guaje Well Field 
Well G-I t0.0003 tO.005 0.025 ~0.0002 t0.002 0.6 t0.0002 1.0 

Well G.2 t0.0003 0.050 t0.020 (0.0002 (0.002 0.8 t0.0002 1.8 
Well G.3 ~0.0003 ~0.005 <0.020 (0.0002 0.005 0.4 t0.0002 4.9 
Well G-6 (0.0003 c.0.005 t0.020 t0.0002 0.003 0.3 t0.0002 2.3 

Well G . I A  ~0.0003 0.006 0.054 <0.0002 0.008 0.4 4 . 0 0 0 2  2.2 

Pajarito Well Field 
Well PM-I <0.0003 0.005 0.150 t0.0002 t0.002 0.3 t0.0002 2.0 
Well PM-2 (0.0003 t0.005 0.054 <0.0002 0.004 0.3 t0.0002 (0.1 
Well PM-3 t0.0003 tO .005  0.120 t0.0002 0.005 0.4 ~0.0002 1.8 

W a k r  Canyon 
Gallery t0.0003 t0.005 0.051 t0.0002 c0.002 0.1 --. 4.4 

No. of Analyses 
Minimum 
Maximum 
Average 
2s 
I.(.".?,':" 

D i : v i t u t i 2  r,. 

Fire Station I 
Fire Slation 2 
Fire Station 3 
Fire Station 4 
Fire Station 5 
Bandelier National Monument 
Fenton Hill (TA.57) 

14 
... 

10.0003 
.-. 

... 

t0.0003 
(0.0003 
t0.0003 
(0.0003 
t0.0003 
t0.0003 
t0.0003 

14 
t0.005 

0.038 I 

tO.O1O 
0.030 

co.005 
0.026 
t0.005 

0.012 
0.007 
0.009 
t0.005 

14 14 
t0.020 ... 

0.150 t0.0002 
t0.060 .-. 

0.080 - - -  

0.060 t0.0002 
0.080 t0.0002 
0.080 (0.0002 
0.070 t0.0002 
0.040 t0.0002 
0.048 t0.0002 
0.320 <0.0002 

14 13 14 
(0.002 0.1 .-- 

0.039 3.0 t0.0002 
tO.010 0.7 --. 

0.030 1.5 ... 

0.046 0.3 ... 
0.018 1.4 - - -  
0.005 1.0 - 
0.032 0.5 --- 
0.012 0.4 ... 
0.004 0.4 ... 

<0.002 0.1 --- 

14 
(0.1 

4.9 
t 1.8 

2.1 

1.1 
2.0 
3.5 
2.3 
I .o 
1.3 
1.1 

No. of Analyocs 7 7 1 7 7 7 ... 7 
Minimum ... t0.005 0.040 ._- t0.002 0.1 ... 1 .o 
Maximum ~0.0003 0.026 0.320 t0.002 0.046 1.4 ... 3 3  

1.6 Average .._ tO.O1O 0.010 -.. 
2s ... 0.020 0.197 --. 0.034 0.9 ..- 2.2 

t0.016 0.6 -.. 

USEPA and NMEID MCL c.05 0.0s 1.0 0.01 0.05 2.0 0.002 45 

Lor Alamos Well LA *. :?.%! 9.276 C.030 :O.!XlmZ C.017 <0.0332, 2 1  

Pd se __ - 
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t0.003 (0.00s 
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t0.003 t O . 0 0 5  
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t0.003 t0.005, 
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14 14 
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0.009 t0.005 
t0.003 ... 
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0.05 0.01 

i0.003 <0.005 
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TABLE E-XX 

LOCATIONS OF SOIL AND SEDIMENT STATIONS 

Station 

Latitude 
or 

Coordinate 
N-S 

Longitude 
or 

Coordinate 
E-W 

Regional Soilsb 

Regional Sediments 
Rio Chama 

Chamita 
Rio Grande 

Embudo 
Otowi 
Sandia 
Pajarito 
Ancho 
Frijoles 
Bernalillo 

Jemez River 

Perimeter Soils 
Sportsman's Club 
TA-8 
TA-49 
Frijoles 
West of Airport 
South SR-4 near S-Site 

Perimeter Sediments 
Guaje a t  SR-4 
Bay0 a t  SR-4 
Pueblo a t  Acid Weir 
Pueblo a t  PC-1 
Pueblo a t  Pueblo 1 
Pueblo a t  Pueblo 2 
Los Alamos a t  Totavi 
Los Alamos a t  LA-2 
Los Alamos a t  Rio Grande 
Sandia a t  Rio Grande 
Canada del Ancha 
Mortandad a t  SR-4 
Mortandad a t  Rio Grande 
Canada del Ruey at  SR-4 
Pajarito a t  Rio Grande 
Frijoles a t  Park Hdq 
Frijoles a t  Rio Grande 

36'05' 

36"12' 
NO85 
SO60 
S185 
S305 
s375 
35'17' 
35'40' 

N240 
NO60 
S165 
S245 
N115 
SO85 

N135 
NlOO 
N125 
N130 
N130 
N120 
NO65 
N125 
NO95 
SO55 
SO60 
SO30 
SO75 
so90 
S175 
S280 
S365 

106 '07 ' 

105'58' 
E550 
E490 
E410 
E335 
E235 
106'36' 
106 '44 

E215 
W075 
E085 
E180 
E135 
W035 

E480 
E455 
E070 
E070 
E085 
E145 
E405 
E510 
E555 
E490 
E505 
E350 
E480 
E360 
E410 
E185 
E235 

Map 
Designa tion 
(Figure 15)a 

--- 

--- 
A 
R 
C 
D 
E 
--- 
- _ -  

51 
52 
53 
54 
57 
58 

2 
3 
4 
5 
6 
7 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
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TABLE E-XX (Continued) 

Station 

Onsite Soils 
TA-21 
TA-50 
West of TA-53 
Sigma Mesa 
East of TA-52 
2-Mile Mesa 
Near TA-51 
East of' TA-54 
R-Site Road 
Potrillo Drive 
S-Site 
Near TA- 11 
Near DT-9 
TA-33 

Onsite Sediments 
Pueblo a t  Hamilton Bend Spr 
Pueblo a t  Pueblo 3 
Pueblo a t  SR-4 
DP  Canyon a t  DPS-1 
DP  Canyon a t  DPS-4 
Los Alamos Canyon a t  Bridge 
Los Alamos a t  LAO- 1 
Los Alamos a t  GS-1 
Los Alamos a t  TW-3 
Los Alamos a t  LAO-4 
Los Alamos a t  SR-4 
Sandia a t  SR-4 
Mortandad near CMR 
Mortandad West of GS-1 
Mortandad Near MCO-2 
Mortandad a t  GS-1 
Mortandad a t  MCO-5 
Mortandad a t  MCO-7 
Mortandad a t  MCO-9 
Mortandad a t  MCO-13 

Latitude 
or 

Coordinate 
N-S 

Longitude 
or 

Coordinate 
E-W 

NO95 
NO35 
NO70 
NO50 
NO20 
NO25 
SO30 
SO80 
SO15 
SO65 
SO35 
SO70 
s150 
S245 

N 105 
NO90 
NO70 
NO90 
NO75 
NO95 
NO80 
NO75 
NO75 
NO75 
NO65 
NO25 
NO60 
NO45 
NO35 
NO40 
NO35 
NO25 
NO30 
NO15 

E140 
E095 
E105 
E135 
E145 
E030 
E200 
E295 
E030 
E195 
W025 
E020 
E140 
E225 

E255 
E315 
E350 
E160 
E205 
E020 
El20 
E200 
E215 
E240 
E355 
E315 
E036 
E095 
E090 
E105 
E155 
E190 
E215 
E250 

Map 
Designa tion 
(Figure 15)" 

59 
s 10 
513 
516 
517 
518 
519 
520 
s2 1 
523 
524 
525 
526 
527 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
32 
33 

' 34 
'35 
36 
37 
38 
39 
40 

. 
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TABLE E-XX (Continued) 

Latitude Longitude 
or or Map 
N-S E-W Designation 

Station Coordinate Coordinate (Figure 15)a 

Pajarito at SR-4 
Potrillo at TA-36 
Potrillo at SR-4 
Water at Beta Hole 
Water at SR-4 
Water at Rio Grande 
Ancho at SR-4 
Ancho at Rio Grande 
Chaquihui at Rio Grande 

S 105 
SO75 
S145 
so90 
S170 
S240 
S255 
S295 
s335 

E320 
E150 
E295 
E095 
E260 
E385 
E250 
E340 
E265 

42 
43 
45 
46 
47 
48 
49 
50 
51 

-----_--- 
aSee Fig. 15 for numbered locations. 
bLocations are the same as for surface water stations (Table E-X). 
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TABLE E-XXI 

RADIOCHEMICAL ANALYSES OF REGIONAL SOILS A N D  SEDIMENTS 

Regional Soils 
Chamita 
Embudo 
Otowi 
Cochiti 
BernaliUo , 
Jemcz 

No. of Analyses 
Minimum 
Maximum 
Average 
2s 

Re@onal Sedimrnts 
Rio Chama ac 

Chamita 
Rio Grande at: 

Embudo 
Otowi 
Sandia 
Pajarito 
Ancho 
Frijoles 
Bernalillo 
Jemez 

No. of Analyses 
- Minimum 

Maximum 
Average 
2s 

0.69 i 0.12 0.45 i 0.10 0.010 f 0.012 0.013 i 0.006 5.5 i 2.8 
1.13 f 0.22 0.30 i 0.12 0.001 f 0.002 0.021 i 0.008 9.0 i 4.0 
0.57 f 0.16 0.15 i 0.08 0.004 f 0.002 0.075 f 0.014 5.1 f 2.4 
0.00 i 0.12 0.29 f 0.08 0.001 f 0.OOO 0.052 f 0.012 19 i 8.0 
0 . 0 0 ) O . l O  0.49f0.14 0.001~0.OOO ~ . o o 6 f O 0 . 0 0 4  4.5f2.2 
0.23 i 0.10 0.07 i 0.22 0.001 f 0.002 0.002 i 0.002 18 i 8.0 

6 6 6 6 6 
0.00 i 0.12 0.07 f 0.22 0.001 f O.OO0 0.002 i 0.002 4.5.i 2.2 
1.13 i 0.22 0.49 f 0.14 0.010 f 0.012 0.075 i 0.014 19 i 8.0 
0.44 - 0.29 0.003 0.028 IO 
0.89 0.33 0.007 0.058 13 

0.15 i 0.32 -0.10 i 0.18 -0.OOO f O.Oo0 0.002 f 0.002 3.5 f 2.0 

0.14 i 0.10 
0.14 i 0.10 
0.21 f 0.06 ___ 
0. I6 i 0.08 --- 
0.23 i 0.14 -_. 
0.20 f 0.14 _ _ _  
0.20 i 0.00 
0.82f0.16 0.52iO.lZ 

0.06 i 0.12 
0.15 i 0.12 

-1.0 i -18 

o.Oo0 f o.Oo0 0.002 i 0.002 8.0 i 3.8 
0.001 f 0.002 0.OOO i 0.002 6.7 i 3.2 

_ _ _  _ _ _  3.5 i 1.8 
__- _-. 3.4 i 1.8 
_-- __. 5.5 i 0.8 
_ _ _  _ _ _  2.1 i 1.2 

o.Oo0 f 0.m’ 0.001 f 0.002 1.4 i 1.0 
0.001 f 0.002 0.015 i 0.006 25 i 12 

9 5 5 5 9 
0.14 i 0.10 -0.10 i 0.18 -0.OOO f O.Oo0 o.Oo0 i 0.002 1.4 i 1.0 
0.82 i 0.16 0.15 f 0.12 0.001 i0.002 0.015 f 0.006 25 f 12 
0.25 -0.07 O.Oo0 0.004 6.6 
0.43 1.13 0.00 I 0.0 I 2  I5  

0.2 i 0.6 
1.2 i 0.6 
0.2 i 0.6 
3.0 i 0.6 
4.9 f 0.6 
5.8 i 0.8 

9.1 i 2.2 
I3 i 2.8 
IO i 2.4 
17 f 3.8 

5.6 i 1.4 
I8 f 4.0 

6 6 
5.6 f 1.4 
18 i 4.0 
12 2.5 
IO 4.8 

0.2 i 0.6 
5.8 i 0.8 

5.7 i 1.4 0.3 i 0.6 

0.1 f 0.6 7.2 i 1.8 
8.9 i 2.0 
6.9 i 1.6 --_ 
7.6 f 1.8 --. . 
8.5 i 2.0 --_ 
4.1 i 1.2 _-_ 
1.4 i 0.8 
19 i 4.0 

-0.5 i 0.6 

0.4 i 0.6 
0.2 i 0.6 

9 5 

19 i 4.0 
1.4 f 0.8 

7.7 0.2 
9.7 0.9 

-0.5 i 0.6 
0.1 i 0.6 

%e Fig. IS. 

Note: The f value represents twice the standard deviation of the distribution of observed values. If only 
one analysis is reported, then the value represents twice the uncertainty term for the analysis. 



TABLE E-XXII 

SPECIAL RADIOCHEMICAL ANALYSES OF SOIL AND SEDIMENTS 
FROM OTHER REGIONAL STATIONS 

'37cs 9% 238pUa 239pua Gross Alpha 

soils 
Cuba 
Santa Ana Pueblo 
Gallina 
La Bajada 
El Rito 
Santa Cruz Lake 

1.1 f 0.14 
0.06 f 0.10 
0.38 f 0.10 
0.98 f 0.16 
0.66 f 0.1 2 
0.92 f 0.12 

0.86 f 0.24 
0.14 f 0.12 
0.65 f 0.18 
0.37 f 0.10 
0.39 f 0.12 
0.51 f 0.20 

0.0079 f 0.0010 
0.0013 f 0.0004 
0.0020 f 0.0004 
0.0057 f 0.0030 
0.0034 f 0.0008 
0.0038 f 0.0016 

Minimum 
Maximum 
x * 2s 
- 

0.06 f 0.10 
1.1 fO.14  

0.68 f 0.80 

0.14 f 0.12 
0.86 f 0.24 
0.49 f 0.50 

0.0013 f 0.0004 
0.0079 f 0.0010 
0.0040 f 0.0049 

0.0 170 f 0.0080 
0.0026 f 0.0020 
0.0054 f 0.0034 
0.0100 f 0.0200 
0.0103 f 0.0060 
0.0103 f 0.0140 

0.0026 f 0.0020 
0.0170 f 0.0080 
0.0093 f 0.0099 

0.6 f 0.6 
0.3 f 0.6 
0.4 f 2.8 
0.5 f 0.6 
0.6 f 0.8 
0.2 f 0.6 

Gross Beta 

4.5 f 1.2 
4.9 f 1.2 
8.3 f 2.0 
5.7 f 1.4 
16 f 3.4 

4.0 f 1.2 

0.2 f 0.6 
0.6.f 0.8 
0.5 f 0.3 

4.0 f 1.2 
16 f 3.4 

7.2 f 9.1 

Sediments 
Rio Grande above Espafiola 0.32 f 0.18 0.42 f 0.26 0.001 1 f 0.0004 0.0023 O.0020 0.4 f 1.2 22 f 4 
Rio Grande at Espaiiola 0.11 f0.18 0.28f0.12 0.0000f0.0000 0.0071 fO.0034 0.4f 1.4 12 f 2.8 

11 f 2.4 Rio Grande at Otowi 0.43f0.18 0.12f0.12 0.0011fO.0006 0.0028f0.0036 0.1f1.4 

Minimum 
Maximum 
x f 2s 
- 

0.11 f0.18 0.12f0.12 0.0000*0.0000 0.0023f0.0020 0.1 f 1.4 
0.43 f 0.18 0.42 f 0.26 0.0011 + 0.0006 0.0071 f 0.0034 0.4 f 1.2 
0.29 f 0.33 0.27 f 0.30 0.0007 f 0.0013 0.0041 f 0.0053 0.3 f 0.3 

--___--__- 
aMass of 1 kg used for each analysis (100 times usual mass). 

I 1  f 2.8 
22 f 4 
15 f 12 

Note: The f value represents .twice the standard deviation of the distribution of observed values. If only 
an analysis is reported, then the value represents twice the uncertainty term for the analysis. 
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c 
W 
00 

Location 

soils 
TA-21 
TA-50 
West Of TA-53 
East Of TA-52 
Two Mile Mesa 
Near TA-5 1 

R-Site Road East 
Potrillo Drive 
SSite 
Near TA-II 
Near DT-9 

East Of TA-54 

NCU TA-33 

No. or Analyses 
Minimum 
Maximum 
Average 
2s 

TABLE E-XXIV 

RADIOCHEMICAL ANALYSES OF ONSITE SOIL AND SEDIMENTS 

M a p  
Designation 

s9 
SI0 
S I 3  
SI7 
SI8  
SI9 
s20 
s22 
S23 
S24 
S25 
S26 
S27 ' 

"7CS 

(PcVg) 

0.47 f 0.10 
0.08 f 0. I2 
0.85 f 0.14 

2.2 f 0.20 

0.37 i 0.12 
0.10 f 0.40 
0.31 f 0.10 
0.40 f 0 . 1 2  
3.0 f 0.32 
2.9 f 0.24 
1.0 f 0.12 

0.73 f 0.12 

_.. 

12 
0.10 f 0.40 

3.0 f 0.32 
I .o 
2. I 

4.4 f 1.6 

0.52 f 0.32 
0.39 f 0.16 
0.43 f 0.28 

-0.87 f 0.38 
0.34 f 0.10 
0.21 f0.12 
0.69 f 0. I6 
1.43 f 0.22 
0.35 f 0.18 
0.01 f 0.16 

-1.4 f 1.6 

-0.08 f 0. I8 

13 
-1.4 i 1.6 

4.4 f 1.6 
0.49 
2.73 

0.001 f 0.002 
0.003 f 0.002 
o.Oo0 f 0.002 
o.Oo0 f 0.002 
0.002 f 0.002 
0.001 f 0.002 
0.003 f 0.002 
0.002 f 0.002 
o.Oo0 f o.Oo0 
0.003 f 0.002 
0.01 I f 0.006 
0.001 f 0.002 
0.007 f 0.002 

13 
o.Oo0 f O.@ 
0.011 f 0.006 
0.003 
0.006 

0.151 f0.022 
0.010 f 0.006 
0.025 f 0.008 
0.009 f 0.004 
0.030 f 0.01 2 
o.Oo0 f o.Oo0 
0.01 8 f 0.006 
0.005 f 0.004 
0.008 f 0.004 
0.006 f 0.004 
0.076 f 0.018 
0.028 f 0.008 
0.025 f 0.008 

13 
o.oO0 i 0.m 
0.15 I f 0.022 
0.030 
0.082 

Gross Alpha 
(PcVe) 

1 7 f 8  
1 5 f 6  
18 f 8  
2 7 f  I2 
2 9 f  14 
4 O f  18 
IO f 4 
1 2 3  6 
9 t 4  

1 3 f 6  
1 3 f 6  
1 8 f 8  
I I  * 2  

13 
9 f 4  

4 0 f  18 
18 
18 

Groan Beta 3H 
(PCVg) (10-6 rCi/mc) 

1 7 f 4  
14 f 3 
25 f 6 
21 f 4  
30 f 6 
3 1  i 3  
1Oi8 
13 f 3 
8 * 2  

1 8 f 4  
20 f 4 
1 7 f 4  
12 f 3 

3.3 f 0.6 
8.3 f 0.8 
I2 f 0.8 

1.4 f 0.6 
1.0 f 0.6 
1.4 f 0.6 
2.8 f 0.6 
0.3 f 0.6 
0.4 f 0.6 
0.5 f 0.6 
0.5 f 0.6 
0.4 f 0.6 
40 f 1.6 

13 13 
8 f 2  0.3 f 0.6 

31 f 3  40 f 1.6 
18 5.6 
14 22 



TABLE E-XXIV (Continued) 

Map 
Location Designation 

Sediments 
Pueblo at Haniilton Bend Springs , 20 
Pueblo at SR-4 22 
DP Canyon at DPS-1 23 
DP Canyon at DPS-4 24 
Los Alamos at Bridge 
Los Alamos at L A O 1  
Los Alamos at GS-1 
Los Alamos at TW-3 
Los Alamos at LAO-4 
Los Alamos at SR-4 
Sandia at SR-4 
Mortandad at CMR 
Mortandad at GS-I 
Mortandad at MCO-2 
Mortandad at GS-1 
Mortandad at MCO-5 . 
Mortandad at MCO-7 
Mortandad at MCO-9 
Mortandad at MCO-13 
Pajarito at SR-4 
Potrillo at SR-4 
Water at Beta Hole 
Water at SR-4 
Water at Ria Grande 
Ancho at SR-4 
Ancho at Rio Grande 
Chaquihui at Rio Grande 

25 
26 
27 
28 
29 
30 
32 
33 
34 
35 
36 
37 
38 
39 
40 
42 
45 
46 
47 
4R 
49 
50 
51 

No. of Analyses 
Minimum 
Maximum 
Average 
2s 

0.12 f 0.08 
0.14 f 0.06 

18f 1.2 
16 f 1.2 

0.02 f 0.08 
0.16 f 0.10 

8.3 f 0.80 
7.1 f 0.60 
6.2 f 0.60 
2.6 f 0.20 

0.03 f 0.04 
0.10 f 0.16 

73 f 6.0 
116 f 8.0 
580 f 60 
67 f 4.0 
33 f 3.0 
1.0 f 0.10 
1.1 f 0.14 

0.44 f 0.12 
0. IO f 0.60 
0.17 f 0.10 
0.07 f 0.16 
0.20 f 0.18 
0.18 f 0.14 
0.10 fO.10 
0.04 f 0.20 

_ _ _  
0.10 f 0.12 
... 
._. 

-0.07 f 0.10 
0.52 f 0.12 
1.1 1 f 0.24 
0.29 f 0.14 
0.66 f 0.20 
0.43 f 0.16 
0.06 f 0.16 

_-_ 
_._ 
._. 
.__ 
__- 
_ _ _  
... 
_ _ _  

0.50 f 0.18 
-0.04 f 0.20 

0.06 f 0.14 
0.10 f 0.16 

0.26 f 0.18 
.__ 

-__ 
.__ 

0.01 3 f 0.006 
0.001 f 0.002 

2.1 I f 0.140 
0.169 f 0.018 
0.005 f o.Oo0 
0 . m  f o.Oo0 
0.149 f 0.036 
0.081 f 0.017 
0.102 f 0.016 
0.063 f 0012 
o.Oo0 f 0.002 
0.084 f 0.014 

3.48 f 0.020 
15.9 f 0.600 
60.1 f 0.140 
3.36 f 0.100 
1.43 f 0.040 

0.0 I 2  f 0.006 
0.018 f 0.006 
0.001 f 0.002 
o.oO0 f 0.002 
0 . m  f 0.000 
0.004 f 0.002 

0 . m  f 0 . m  

0.007 f 0.OOO 

__. 

__. 

0.700 f 0.OOO 
0.600 f O.OO0 
4.40 f 0.200 

0.460 f 0.020 
o.oO0 f o.oO0 
0.010 f 0 . m  
0.440 f 0.080 
0.280 f 0.24U 
0.360 f 0.360 
0.280 f 0.020 
0.004 f 0.004 
0.063 f O.Oo0 

18.4 f 1.00 
68.1 f 2.20 
299 f 6.00 

0.384 f 0.024 
0.123 f 0.018 
0.128 f 0.016 
0.020 f 0.006 
0.035 f 0.008 
0.003 f 0.002 
0.002 f 0.002 

0.007 f 0.004 

0.058 f 0.014 

1.36 f 0.060 . 

._. > 

.._ 

2.1 f 1.2 64 f I2 -0.4 f 0.6 
I 1  f 4.0 3.5 f 1.0 7.5 f 1.6 

2.6 f 1.2 3.5 f 1.0 2.2 f 0.6 
3.0 f 1.4 5.2 f 1.2 14 f 3.2 
3.4 f 1.6 2.1 f 0.8 0.0 f 0.6 
3.8 f 1.8 7.1 f 1.6 3.0 f 0.6 
5.1 f 2.2 1 1  f 2.2 2.0 f 0.6 
1.3,$.,1.h 8.1 f 1.8 ' 2.7 f 0.6 

2.9 f 1.4 5.1 f 1.2 ._. 
3.4 f 1.6 3.4 f 1.0 . 4.9 f 3.0 
3.7 f 1.6 16 f 3.4 2.1 f 0.6 
33 i 14 46f 10 2.1 f 0.6 
1.9 f 1.2 1.8 f 0.8 2.6 f 0.6 

46 f 1.8 41 f 8.0 33 f 14 
230 f 100 410 f 80 3.3 f 0.6 

13 f 2.8 38 f 8.0 2.1 f 0.6 
1.3 f 0.6 9 f 4.0 32 f 4.0 

5.1 f 2.2 30 f 3.2 1.5 f 0.6 
16 f 8.0 14 f 3.2 1.8 f 0.6 

2.2 f 1.2 1.2 f 0.6 8.1 f 3.0 
1.7 f 1.0 1.3 f 0.6 0.3 f 0.6 
3.6 i 1.8 4.6 f 1.2 4.7 f 0.6 - 
1.6 -0.8 2.2 f 0.8 ' _ _ _  
2.5 f 1.2 3.7 i 1.0 29 f 1.4 
1.8 f 0.8 2.7 f 0.8 
4.4 f 1.0 7.7 f 1.8 .-. 

.3.0 f 0.6 4,7 * - 2 p %  7.4 f 1.6 

... 

- _ -  27 13 25 25 27 27 23 
0.02 f 0.08 -0.07 f 0.010 0.000 f O.Oo0 O.Oo0 f OOO 1.6 f 0.8 1.2 f 0.6 -0.4 i 0.6 
580 f 60 1 . 1 1  f 0.24 60.1 f 0.14 299 f 6.00 230 f 100 410 f 80 46 f 1.8 

34 0.3 I 3.48 15.8 15 29 6.3 
225 0.67 24.5 121 87 156 21 

Note: The f value represents twice the standard deviation of the distribution of observed values. If only 
one analysis is reported, then the value represents twice the uncertainty term for the analysis. 
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E-XXV 

. ELEMENTAL ANALYSES OF BEES A N D  HONEY 

Honey Analyses 

Hg 
(PCW ( P w 3 )  (PPrn) (PPb) (wb) - - - - 

238,239pU 2 4 l h  F 'Ek "7cs 'H 22Na U 
Sample (pC1'0 (PCVO (pCi/m() (PCW 

Location -~ 

Area G 
DP Canyon 
Emuent Canyon 
Mortandad Canyon 
TA-33 
TA-16 
Pajarito Acres 
Barranca Mesa 
Chirnayo 

1980 1981 1979 

136 93 (43 
(266 74 t 2 9  
<I56 112 IO 

206 149 (29 
(94 186 (26 

<I96 37 1 
<I76 --- 0 
(266 186 t 9  

i l l  

--- 

... 92 

1980 - 

<28 
16 
14. 
4 

30 
62 
6 
6 

(42 

C.. 
,-. ..- ,,..._, . . *  . ..<. 

n 

Sample 
Location 

Area G 
DP Canyon 
Ellluent Canyon 
Mottandad Canyon 
TA-33 
TA- 16 
Pajarito Acres 
Barranca Mesa 

1981 1979 1980 1981 1980 1981 1979 1980 1980 1980 1980 1980 _ _ - _ _ - - _ _ _ _ - - -  - -  

93 9.6 21.4 27.0 24 32 0 0 
13 5.8 5.6 18.2 (34 I5 0 0 
41 26.7 17.9 63.5 26 22 0 0 
19 11.8 27.4 1 3 . 6 < 1 6  17 0 0.9 

4 3 7 0 0  19 579 207 156 
26 2.8 5.2 3.1 28 IS 0 0 

0 0  
93 3.6 4.0 12.7 I2 47 0 0 

0 0  

10.5 7.9 6.3 <2O .-- .-- 

_.. 0.6 3.0 ... 82 - - -  

Bee Analvsa 

0 0.2 < I  
0 0.4 < I  
0 (0.1 < I  
0 0.1 <1 
0 
0 (0.1 < I  
0 0.4 < I  
0 0.1 < I  

0.2 < I  0 

__. __. 

23 14 25 20 
57 99 20 15 
I5 47 I1 13 
36 96 24 17 

7 44 I5 17 
18 31 I I  I I  
__. 0 .__ 18 
_ _ _  59 --- 14 

0.07 
0.00 
0.00 
0.2 I 
0.00 
0.07 _ _ _  

--_ 

0.00 1.22 5.22, 2.9 
0.00 1.33 4.43 18.0 
0.25 0.96 2.25 2.6 
0.00 1.57 1.08 3.9 
0.12 1.45 2.52 3.9 
0.07 1.04 1.75 2.0 
0.00 --- 2.68 --- 
0.07 --- 3.91 --- 
0.00 --- 0.83 --- 20 --- 19 --- Chirnayo _-_ 



TABLE E-XXVI 

QUALITY OF EFFLUENTS FROM LIQUID 
RADIOACTIVE WASTE TREATMENT PLANTS FOR 1981 

Waste Treatment Plant Location 

Radioactive 
Isotopes 

238Pu 
239pu . 

241Am 
8 9 ~ r  
90sr 
3H 
'37cs 
234u 

~ 

TA-50 TA-2 1 

Activity 
Released 

(mci) 

2.9 
54.7 
22.7 

41.5 
22.8 

17 000 
122 

0.95 

Nonradioactive 
Constituent 

Average 
Concentration 

(pCi/mt') 

9.9 x 10-7 
4.1 x 1 0 - ~  

7.5 x 1 0 - ~  
4.1 x 10-7 
3.1 x 1 0 - ~  
2.2 x 10-6 

5.2 x 

1.7 x 

Cda 
Ca 
c1 
Cr (Total)" 
Cu" 
F 
Hg" 
w 3  
Na 
Pba 
Zn " 
CN 
COD" 
N 0 3 N  
PO4 

PHa 
TDS 

Total Effluent Volume 

Activity 
Released 

(mCi) 

Average 
Concentration 

(pCi/mt) 

0.45 
0.70 
1.7 

0.12 
0.87 

0.55 

0.95 

436 

1.0 x 10-7 
1.6 x 10-~  
3.8 x 10-7 

2.0 x 10-7 
9.9 x 10-5 
1.2 X-10-7 

2.1 x 10-7 

2.7 X 

Waste Treatment Plant Location 

TA-50 TA-2 1 
Average Average 

Concentration Concentration 
( m d 0  

t 

0.0003 
85 
57 
0.037 
0.23 

0.0006 
15.1 

4.8 
645 

0.025 
0.258 
0.032 

44 
262 

2625 
1.5 

6.9 - 12.6 
5.533 x 107 e 

0.3 18 
25 
33 
0.092 
0.099 

110.5 
0.0007 
5 

766 
0.0 17 
0.247 

--- 
' 61 
277 

2649 
0.93 

7.9 - 12.4 
4.425 x i o 6  e 

"Constituents regulated by National Pollutant Discharge Elimination System permit. 
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c 
P 
h) TABLE E-XXVII 

CHEMICAL QUALITY OF WATER IN THE VICINITY OF FENTON HILL 
(average of a number of analyses) 

Fenton 
Surface Water Springs Springs Springs Hill 
Water Supply (Jemez Fault) (Volcanics) (Hot Springs) Pond Fluids 

Number of Stationsa 9 4 - 2  1 3 2 

Number of Analyses 16 7 3 2 

Chemical (mgl9 
Si02 4 6 f  11 71 f 9  49 f 7 55 f 12 
Ca 35 f 19 21 f 15 229.f 109 14 f 0 
Mg 6 f 4  4 f l  22 f 2 3 f 0  
Na 37 f 32 15 f 3 628 f 233 10 f 2 
co3 2 f 4  Of0 O f 0  Of0 
HCO3 87 f 74 85 f 19 1 035f  328 65 f 1 
so4 6 2 f  103 5 f 4  60 f 57 3 f 0  
CI 40 f 49 1 0 f  18 1 230f  520 2 f l  
F 1.0 f 0.6 0.7 f 0.2 3.8 f 0.2 1.4 f 0.1 
NO3 0.2 f 0.2 1.4 f 0.3 1.5 f 1.5 1.6 f 0.0 
TDS 295 f 177 189 f 5 7  3 292f  1 188 139 f 10 
Hard 113 f 61 70 f 42 497 f 175 47 f 0.7 

PH 6.9 f 1.4 7.2 f 0.4 6.5 f 0.4 6.7 f 0.1 
Conductance (mS/m) 42.5 f 28.2 21.5 f 9.7 510f 185 15.5 f 7 

asample locations key in Fig. 22 as follows: 
Surface water-Locations F, J, N, Q, R, S, T, U, and V. 
Water supply-Locations JS-2, JS-3, 18-4, IS-5, FH- 1, and FH-4. 
Springs (Jemez Fault)-Locations JF- 1 and JF-5. 
Springs (Volcanic)-Location 3 1. 
Springs (Hot Spring)-RV-2, RV-4, and RV-5. 
Fenton Hill (pond fluids)-Drilling fluids and circulation fluids from tests. 

------____ 

3 3 

77 f 8 1 1 7 f 8 4  
7 f 2  25 f 24 
3 f 2  2 f 0.6 

31 f 17 1 388f  174 
507 f 638 O f 0  

79 f 34 1 847 f 849 
896 f 855 9 f 6  

6 f 2  157 f 84 
1.3 f 0.2 1.3 f 0.1 
3.1 f 2.2 (0.4 f 0.0 
170 f 51 5 847 f 602 
2 7 f  14 72 f 63 
7.6 f 0.4 9.6 f 1.4 
17 f 7.8 630f  105 



TABLE E-XXVIII 

TOTAL SUSPENDED PARTICULATES IN AIR AT LOS ALAMOS 
AND WHITE ROCK DURING 1981 

(Data from New Mexico Environmental Improvement Division. 
All concentrations in pg/m3.) 

Los Alamos (Annual Geometric Mean = 38) 

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec - - - - - -  - - - - ~ -  

Number of Samples 5 '5 5 5 4 5 5 5 5 6 5 5 
Maximum 53 47 48 53 40 59 47 62 61 66 96 48 
Minimum 29 21 18 25 27 37 31 22 14 49 58 29 
Mean 41 35 30 39 34 46 38 42 39 60 81 39 
f 1s 10 12 13 10 5 8 7 16 19 6 15 I 

White Rock (Annual Geometric Mean = 40) 

Number of Samples 5 5 5 5 4 5 5 3 6 6 5 5 
Maximum 58 82 41 65 56 80 167 32 35 85 72 52 
Minimum 26 27 12 14 38 37 19 25 12 37 47 28 
Mean 40 50 31 39 45 60 55 29 27 59 60 42 
f 1s 12 21 12 21 8 20 63 4 9 15 11 9 



1ABLE E-XXIX 

QUANTITIES OF VOLATILE CHEMICALS AND COMPRESSED GASES USED AT LOS ALAMOS 
(all amounts in kg) 

Acids 
Acetic Acid 
Hydrochloric Acid 
Hydrofluoric Acid 
Nitric Acid 
Perchloric Acid . 
Phosphoric Acid 
Sulfuric Acid 

Gases 
Ammonia 
Carbon Monoxide 
Chlorine 
Freon I2 
Hydrogen Fluoride 
Nitrogen Oxides 
Sulfur Dioxide 
Sulfur Hexduoride 

Inorganic Chemicals 
Ammonium Hydroxide 
Mercury 

Organic Chemic& 
Acetone 
Carbon Tetrachloride 
Chloroform 
Ethanol 
Freons 
Kerosene 
Methanol 
Methylene Chloride 
Methyl Ethyl Ketone 
Perchloroeihylene 
Toluene 
Trich1oroctl:;ine 
Trichloroct hylene 

1972 

... 

... 

... 

... 

... 

... 

... 

4 200 
... 
..- 

... 

... 

... 
__. 

17 400 

... 

... 

18 ROO 
300 
360 

10 900 
8 100 
590 
820 

3 400 
2 300 

25 600 
20 400 

_-. 

..- 

1973 

... 

... 

.__ 
__. 
.__ 
._. 
... 

2 700 
... 
... 

... 

. .  

... 

... 

6 700 

... 

.._ 

9 200 
2 90 
250 

I3 300 
5 000 
540 
8 20 

680 
2 100 
I8 300 
15 500 

_ _ _  

_.. 

1974 

... 

... 

.-. 
_ _ _  
__. 
--. 

_._ 

3 200 
._. 
. -. 

_.. 
... 
-.. 

_.. 

10 300 

... 

... 

1.2 400 
250 
500 

15 000 
5 900 
1 500 
3 10 

I 000 
' I  200 
25 800 
16 200 

... 

_.. 

1975 

..- 

... 
-.- 

_ _ _  
.__ 
-.. 
_._ 

2 600 
... 
_._ 
_._ 
... 

__. 
... 

I I  400 

~ . -  

__. 

16 100 
100 
3 80 

10 200 
4 800 
I 700 
I 000 
2 300 
820 

2 700 
22 900 
9 400 

_.. 

I976 

... 

... 

... 

... 

._. 

.__ 

._. 

2 600 
4 900 
500 

2 500 
I 300 
7 800 
I20 

I2 200 

... 

500 

I5 500 
250 
3 70 

12 400 
4 600 
6 600 
8 20 

9 400 
680 

3 300 
34 000 
13 200 

... 

1977 

... 
-.- 

... 
_._ 
.__ 
... 
.__ 

2 900 
6 200 
680 

3 400 
950 

6 700 
2 90 

13 700 

_._ 

290 

12 700 
230 
190 

9 200 
13 800 
4 400 
4 300 
2 200 
IO 600 

1000 
I 600 

28 300 
10 200 

1978 
.- 

4 IO 
3 700 
8 100 
80 000 

3 90 
710 

I 700 

3000 
9 300 
500 

2 800 
3 60 
640 
160 

9 200 

... 
180 

IO 600 
200 
I60 

10 900 
8 200 
3 800 
2 600 
250 

14 300 
I 400 
2 100 
24 100 
7 400 

1979 I980 1981 

220 
4 200 
6 400 
58 100 

I40 
450 

2 300 

2 500 
5 500 
640 

2000 
500 

I 200 
I IO 

I I  400 

2 200 
I40 

8 300 
2 80 
200 

9 900 
9 200 
4 100 
3 300 
I70 

22 OOO 
340 

2 100 
23 800 
6 900 

190 
5 400 
I70 

71 900 
290 
3 20 

I 800 

2 600 
4 800 
1 100 
2 100 

, I  300 
350 
I50 

6 900 

I 600 
I40 

7 900 
100 
3 IO 

9 400 
I2 800 
5 800 
2 400 
I80 

I 1  400 
1 400 
650 

28 200 
3 400 

230 
6 500 
420 

99 500 
230 
480 

2 200 

2900 
6 200 
I 200 
3 300 
IO00 
440 
370 

10 600 

I 900 
200 

10 200 
I80 
250 

I 1  800 
12 500 
5 300 
3 400 

21 000 
9 100 

60 
39 300 
3 200 

230 - 



I 

TABLE E-XXX 

ESTIMATED CONCENTRATIONS OF TOXIC ELEMENTS 
AEROSOLIZED BY DYNAMIC EXPERIMENTS 

Annual Average 
Concentration Applicable 

Standard 
198 1 Per Cent 

Total Usage Aerosolized (ng/m3) 

Element (kg) (%I 4 km 8 km (ndm3) -- 

Uranium 1087 10 0.1 1 0.04 9000a 
Be 10.6 2 0.0003 O.OOO1 lob 

Pb 57.6 l O O C  0.06 0.025 15Nd 
(30 day av) 

(3 month av) 
___-_-___ 
aDepartment of Energy Order 5480.1, Chapter XI. 
bSection 201 of the Ambient Air Quality Standards and Air Quality Control Regulations adopted by the 
New Mexico Health and Social Services Board, April 19, 1974. 
CAssumed percentage aerosolization. 
‘bo CFR 50.12. 
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c) 

P 

Discharge 
Location 

TA-3 

TA-9 

TA- 16 

TA-18 

TA-2 1 

Permit. 
Constituents 

 BOD^ 
TSSc 
Fecal Coliformd 
Flow (MGD)' 
PH' 

BOD 
TSS 
Flow (MGD) 
PH 

BOD 
TSS 
Flow (MGD) 
PH 

BOD 
TSS 
Flow (MGD) 
PH 

BOD 
TSS 
FCCA Coliformd 
Flow (MGD) 
PH 

TABLE E-XXXI 

SANITARY SEWAGE TREATMENT FACILITIES EFFLUENT QUALITY SUMMARY a 

Number 
of 

Deviations 

3 
I 
4 
0 
0 

0 
0 

218 
0 

0 
I 
0 
0 

3 
14 
6 

13 

0 
0 
8 
0 
0 

Range of: 
r Deviation 1 

[Limiting Standard J 
or 
DH 

1.02 - 1.18 
1.16 
73 - 184 
-.- 

._. 

.-. 
-.. 

I .04 - 4.56 
... 

._. 

I .06 
... 
... 

1.02 - 1.19 
1.04 - 13.2 

1.4 - 4.56 
9.1 - 9.7 

... 

.._ 

1.2 113 
.._ 
... 

Discharge 
Location. 

TA-4 I 

TA.46 

TA-48 

TA-53 

TA-35 

Number 
Permit of 

Constituents Deviations 

BOD 
TSS 
Fecal Coliformd 
Flow (MGD) 
PH 

BOD 
TSS 
Flow (MGDO 
PH 

BOD 
TSS 
Flow 
PH 

BOD 
TSS 
Flow (MGD) 
PH 

BOD 
TSS 
Flow (MGD) 
PH 

%ingle NPDES Permit NM 0028355. 
h h e  BOD5 limits are 30 mg/t (20-day avg), 45 mg/l (7 day avg). 
T h e  TSS limits are 30 mg/t (20-day avg), 45 mgll (7 day avg). 
dFecal coliform.limits are 2000/100 m t  (daily max) and 1000/100 mt (geometric mean). 
Wow emuent limit will be removed when permit is reissued. 
rThe pH range limit is not less than 6.0 or greater than 9.0 standard units. 

2 
I 
2 

53 
0 

0 
0 

I28 
0 

0 
0 
0 
0 

0 
7 

97 
9 

8 
12 
0 
I 

Range oT: 
Deviation 1 

or 
DH 

1.06 - 1.15 
4.03 

7.0 - 8.5 
1.02 - 1.49 

_ _ _  

.-_ 
1.008 - 2.12 

.__ 

... 

.__ 

._- 
1.06 - 2.28 
0.56 - 1.66 

9.3 - 10.3 

1.06 - 2.85 
I .006 - 5.24 

_-- 
.__ 



TABLE E-XXXII 
I 

INDUSTRIAL LIQUID EFFLUENT QUALITY SUMMARYB 

Range of: Number 
Deviation 1 Of Limiting Standards Outfalls 

or Causing 
PHb Deviations 

Number 
Discharge of Permit of 
Category Outfalls Constituents Deviations 

Power Plant 2c TSS 
Free C1 
PH 

11 
0 

14 

1.08 - 1030 

-1.9 - 11.9 
--- 

3 
0 
2 

Boiler Blowdown 1 * 2.67 
--- 

1.31 - 2.32 

9.5 - 11.9 
--- 

TSS 
Fe 
c u  
P 
PH 

Treated Cooling 30 e 

Water 
TSS 
Free C1 
P 
PH 

1.13 - 3.41 

Noncontact 30 
Cooling Water 

PH 0 0 

0 
0 
1 
0 
1 
0 
2 
0 
0 
0 
0 

Radioactive Waste 2 
Treatment Plant 
Discharges 

NH3 
COD 
TSS 
Cd 
Cr 
c u  
Fe 
Pb 
HI3 
Zr 
PH 

0 
0 
1 
0 
1 
0 
1 
0 
0 
0 
0 

1.001 ’ 

1.46 

1.08 - 2.1 
--- 

--- 

High Explosives 20 g COD 
Waste Discharges TSS 

PH 

9 1.06 - 9.68 
8 1.15 - 29.98 
1 9.2 

6 .  
3 
1 
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TABLE E-XXXII (Continued) 

Number Range of: r Deviation 1 of 
Number Number LLimiting Standards] Outfalls 

Discharge of Permit of or Causing 
Category Outfalls -Constituents Deviations PHb Deviations 

Photo Waste 
Discharges 

Printed Circuit 
Board Develop- 
ment Wastes 

14h Cn 
TSS 
PH 
Ag 

1 COD 
cu 
Fe 
Ni 
P 
PH 

0 
0 .  
0 
4 

0 
6 
5 
0 .  
0 
6 

--- 
2.42 - 22.5 

--- 
2.5 - 14.6 
6.1 -42.75 , 

--- 
--- 
2.8 - 3.6 

0 
1 
1 
0 

1 
,o 

0 
0 

--- Acid Dip Tank 1 '  c u  0 
Rinse PH 0 --- 

Gas Cylinder l j  TSS 
Cleaning Waste P 

PH 

0 
0 
0 

aSummary of reports to EPA or NPDES Permit NM 0028355. 
bThe pH range limit on all outfalls is not less than 6.0 or greater than 9.0 standard units. 
CReduced from 6 outfalls to 2 outfalls in 1981. 
dReduced from 3 outfalls to 1 outfall in 1981. 
eReduced from 35 outfalls to 30 outfalls in 1981. 
fReduced from 33 outfalls to 30 outfalls in 1981. 
gReduced from 22 outfalls to 20 outfalls in 1981. 
hReduced from 15 outfalls to 14 outfalls in 1981. 
'Eliminated in 1981. 
JUse discontinued in 198 1. 
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TABLE E-XXXIII 

Month - 
Jan 
Feb 
March 
April 
May 
June 
July , 
Aug 
Sept 
Oct 
Nov 
DCC 

Annual 

MEANS' AND EXTREMES OF TEMPERATURE AND PRECIPITATION- 
CLIMATOLOGICAL SUMMARY (191 1-1981) FOR LOS ALAMOS, NEW MEXICOb 

Temperature ("C) 

Extremes --. 
Hi g.4 L O W  High Low Means . 

Mean 
Month Max -- 
Jan 4.3 
Feb 6. I 

March 9.3 

April 14.2 
May 19.4 
June 25.4 
July 26.9 
Aw3 25.2 
Sept 22.3 
Oct 16.7 
Nov 9.3 
Dec 5.2 

Annual 15.3 

-I 

Mean Mon ,sly 
Min Avg Me& Year - - - - -  

0 
-7.5 -1.6 3.1 1953 
-5.8 0.2 3.0 1934 

-3.0 3.2 . 7.7 1972 

1.0 7.6 12.4 1954 
6.0 12.7 15.8 1956 
11.3 18.4 20.8 1980 
13.4 20.2 21.9 1980 
12.4 18.8 21.3 1936 
9.1 15.7 18.8 1956 
3.7 10.2 . 12.6 1963 

-2.7. 3.3 6.9 1949 
-6.5 -0.6 10.1 1980 

2.6 9.0 11.1 1954 

Monthly 
MeM 

-6.2 
-5.0 

0.0 

4.3 
10. I 
15.8 
17.4 
16.1 
13.4 
6.9 

-0.8 
-4.1 

6.8 

Preciaitation (mm) 

Year - 

1930 
1939 

1948 

1973 
1957 
1965 
1926 
I929 
1965 
1976 
1972 
1931 

1932 

Daily 
Max - 

17.8 
18.9 

21.7 

26.1 
31.7 
35.0 
35.0 
33.3 
34.4 

22.2 
17.8 

35.0 

28.9 

Date 

11 12/53 
2/24/36 

312617 I 
3130176 
4/23/38 
5/29/35 
6/22/81 
111 1/35 
81 1013 7 
9/11/34 
10/1/80 
11/1/50 
12/27/80 

711 1/35 
612218 1 

RainC Snow 

Mo. Daily Mo. Daily 
Mean Max Year Max Date Mean Max Year Max Date ---------- 
21.6 171.5 1916 64.5 

25.7 104.4 1973 57.2 
17.3 62.0 '1948 26.7 

21.8 117.9 1915 50.8 
28.7 113.5 1929 45.7 
28.5 141.5 1913 63.8 
80.8 202.1 1919 62.7 
99.8 284.0 1952 57.4 

38.6 172.0 1957 88.4 
24.4 167.6 1978 45.0 

41.4 147.1 1941 56.1 

24.9 72.4 1965 40.6 

1/27/16 
21201 1 5 
3/30/16 
4/12/75 
512 1/29 
6/10/13 
113 1/68 

9/22/29 
10/5/11 

12/61 78 

8/1/51 

I 1/25/78 

246 

247 
129 
21 
0 
0 
0 
2 
42 

293 

186 

128 

998 
605 
914 
853 
432 
.__ 
_-_ 
_-- 
152 
229 
665 
1049 

1949 
1948 
1973 
1958 
1917 

_ _ _  
_ _ _  
.__ 
1913 
1972 
1931 
1967 

38 I 
330 
457 

305 
so8 

__. 
_-- 
__. 

152 
229 
356 
559 

1/5/13 
21201 1 5 
31301 I6 
4/12/75 
5/2/78 

_ _ _  
--_ 
_ _ _  

9/25/13 
1013 1/72 
I 112213 I 

I 2/6/78 

Daily 
Min Date -- 
-27.8 ' 1/13/63 

2/8/33 
-25.6 2/1/51 

-19.4 311 1/48 

-15.0 4/9/28 
-4.4 4 Dates 

2.8 7/7/24 
4.4 8/16/37 

-2.2 6/3/19 

-5.0 9/29/36 
-9.4 10/19/76 
-25.6 1/28/76 
-25.0 12/9/78 

-27.8 1/13/63 

Mean Number of Days 

Precip 
22.5 mm 

2 
2 
3 
2 
3 
3 
8 
9 
4 
3 
2 
3 

43 

Max Min 
Temp Temp 
>32OC <O°C -- 
0 30 
0 26 
0 24 
.o 13 
0 2 
1 0 
1 0 
0 0 
0 0 
0 7 
0 22 
0 30 

2 154 

149 



Month 

TABLE E-XXXIII (Continued) 

CLIMATOLOGICAL SUMMARY 1981 

Temperature I°C) 

Means 
Mean Mean Extremes 

Month Max Min Avg High Date L o w  Date - - - - - - - - 
Jan 
Feb 
March 
April 
May 
June 
JdY 

Sept 
Oct 
Nov 
Dec 

Annual 

7.8 -5.5 1.2 13.3 
10.2 -5.3 2.4 18.3 
8.7 -3.5 2.6 15.6 

18.1 2.6 10.4 25.6 
19.0 4.6 11.8 25.6 
28.1 11.0 19.5 35.0 
28.1 12.4 20.3 34.4 
25.8 11.1 18.4 31.7 
22.6 9.2 15.9 26.1 
15.8 2.7 9.3 20.6 
12.4 -1.6 5.4 18.9 
8.0 -5.2 1.4 16.1 

17.1 2.7 9.9 35.0 

5 
19 
26 
30 
27 
22 
21 
5 
2 
5 

I 6  
7 

6/22 

-5.5 17 
-13.9 11 

-7.2 5 
-3.3 9 

1.7 4 
10.0 2 
7.8 28 
6.1 24 

-3.9 31 
-9.4 26 

-16.1 24 

-7.2 7 .  

-16.1 12/24 

. .  
Precipitation Imm) Number of Days 

Rainb Snow Max Min 
Daily Recip Temp Temp 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
OCt 
Nov 
Dec 

Annual 

Daily 
Total Max Date --- 

1.3 1.3 18 
2.3 1.5 10 

69.3 25.4 11 
19.0 9.4 14 
55.1 15.2 1 
31.0 9.4 23 
85.3 19.0 1 
70.1 16.8 31 
60.2 15.2 4 
34.8 21.6 2 
21.1 19.0 29 
0.3 0.3 31 

449.8 25.4 3/11 

Total Max Date - - -  

30 30 18 
33 25 10 

747 381 11 
25 25 15  
0 0 -- 

0 _-_ 0 
0 __. 0 

0 0 _-. 
0 _-- 0 
0 _ _ _  0 

38 31 29 
5 5 31 

879 381 3/11 

22.5 mm 

0 31 
0 27 
0 31 
0 
0 2 
8 0 
6 0 
0 0 
0 0 
0 8 
0 23 
0 30 

14 160 

.Means based on standard 30-year period: 1951-1980. 
bLatitude 35" 32' north, longitude 106O 19' west; elevation 2260 m. 
'Includes liquid water equivalent of frozen precipitation. 
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January 

February 

Winter 80-81 
(Dec. 80-Feb. 81) 

March 

TABLE E-XXXIV 

HIGHLIGHTS OF WEATHER DURING 1981 

Average temperature = 1.2OC (34.1OF). 
Warmest since 1956. 
3rd warmest January. 
4th driest January: 1.3 mm (0.05 in.). 
Only 30 mm (1.2 in.) of snow. 
TMDH on the 1st: l l . l°C (52OF). 
TMDH on the 5th: 12.2OC (54OF). 
TMDH on the 9th: 11.7OC (53OF). 
Windstorm on 31st: gust of 29 m/sec (65 mph). 

Average temperature = 2.4OC (36.4OF). 
5th warmest February. 
Dry: only 2.3 mm (0.09 in.) precipitation and 33 mm (1.3 in.) snow. 
SMDH on the 15th: 13.9OC (57OF). 
SMDH on the 16th: 15.OoC (59OF). 
SMDH on the 18th: 15.6OC (60OF). 
SMDH on he 19th: 18.3OC (65OF). 
SMDH on the 25th: 16.1OC (61OF). 

Average temperature = 2.4OC (36.3OF). 
Warmest winter on record 
(Previous warmest: 1953-1954 and 1979-1980). 
Driest winter on record: 11.9 mm (0.47 in.) precipitation 
(Previous record: 26.9 mm (1.06 in. for 

4th least snowfall: 241 mm (9.5 in.). 
1957-1958). 

4th wettest March 69.3 mm (2.73 in.) precipitation. 
4th snowiest March: 747 mm (29.4 in.) snow. 
SMDP on the 2nd: 15.2 mm (0.60 in.) precipitation. 
Snowstorm on the 11th. 
SMDP on the 11th: 25.4 mm (1.00 in.) precipitation. 
SMDS on the 11th: 381 mm (15.0 in.) snow. 
Windstorm on the 21st: gusts to 33 d s e c  (73 mph). 
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TABLE E-XXXIV (Continued) 

April Average temperature = 10.4OC (50.7OF). 
3rd warmest April. 
Windstorm/duststorm on the 3rd: gusts to 36 d s e c  (78 mph). 
SMDH on the 25th: 24.4OC (76OF). 
SMDH on the 26th: 24.4O (76OF). 
SMDH on the 27th: 23.3"C (74OF). 
SMDH on the 28th: 23.3OC (74OF). 
SMDH on the 29th: 23.3OC (74OF). 
SMDH on the 30th: 25.6OC (78OF). 

June Warm June. 
Average maximum temperature = 28.1OC (82.6OF). 
Second highest average maximum temperature for June. 
SMDH on the 7th: 30.6"C (87OF). 
SMDH on the 8th: 31.7OC (89OF). 
SMDH on the 9th: 32.2OC (90OF). 
SMDH on the 10th: 32.2OC (9OOF). 
SMDH on the 11th: 32.2"C (9OOF). 
TMDH on the 18th: 32.2OC (90OF). 
SMDH on the 20th: 33.3"C (92OF). 
SMDH on the 21st: 34.4OC (94OF). 
SMDH on the 22nd: 35.OoC (95OF). 
TMDH on the 24th: 32.2OC (90OF). 

SMDP on the 1st: 19.0 mm (0.75 in.). 
SMDH on the 20th: 33.3"C (92OF). 
SMDH on the 21st: 34.4OC (94OF). 

SMDH on the 5th: 31.7OC (89OF). 

July 

August 

November 4th warmest November on record. 
Warmest since 1966. 
SMDH on the 16th: 18.9OC (66OF). 
TMDH on the 17th: 17.8"C (64OF). 
TMDH on the 23rd: 15.6OC (60OF). 
SMDH on the 24th: 18.9OC (66OF). 
SMDP on the 29th: 19.0 mm (0.75 in.). 

J 

December Driest December on record: 0.25 mm (0.01 in.) 
precipitation. 
Tied record for least snow in December: 5.1 mm (0.2 in.). 
Very warm December. 
SMDH on the 7th: 16.1OC (61OF). 
SMDH on the 8th: 15.6OC (60OF). 
SMDH on the 9th: 15.6OC (60OF). 
SMDH on the 10th: 14.4OC (58OF). 
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TABLE E-XXXIV (Continued) 

Annual Average temperature = 9.88"C (49.78OF). 
Mean annual temperature (1951-1980) = 8.97OC (48.14OF). 
4th warmest year on record. 
Warmest since 1956. 
1981 precipitation = 449.8 mm (17.71 in.). 
Mean annual precipitation (1951-1980) = 453.4 mm (17.85 in.). 
1981 snowfall = 879 mm (34.6 in.). 
Mean annual snowfall (1951-1980) = 1295 mm (51.0 in.). 

Key for Abbreviations 

SMDH: Set Maximum Daily High Temperature Record 
SMDL: Set Minimum Daily Low Temperature Record 
SMDP: Set Maximum Daily Precipitation Record 
SMDS: Set Maximum Daily Snowfall Record 
TMDH: Tied Maximum Daily High Temperature Record 
TMDL: Tied Minimum Daily Low Temperature Record 
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TABLE E-XXXV 

RESULTS FROM SULPHLEX EXPERIMENTS 

Plant Control 1% Asphalt 1% Sulphlex 

Chlorophyll (mg/g  tissue) 

Beans (Exp. 2) 0.82 f 0.17 0.95 f 0.16 1.06 f 0.22 
Beans (Exp. 4) 1.31 f 0.19 1.68 f 0.42 1.47 f 0.31 
Grass (Exp. 5) 1.53 f 0.37 1.59 f 0.30 1.73 f 0.13 
Beans (Exp. 5) 1.11 f 0.32 1.23 f 0.28 1.24 f 0.31 
Barley (Exp. 5) 1.13 f 0.46 1.14 f 0.27 1.23 f 0.26 
Beans (Exp. 6) 1.00 f 0.46 0.83 f 0.21 1.12 f 0.33 
Barley (Exp. 6) 1.27 f 0.29 1.32 f 0.29 1.51 f 0.22 

Dry Plant Weight (g) 

Beans (Exp. 1) 3.52 f 0.98 3.41 f 1.92 2.94 f 1.20 
Grass (Exp. 3) 0.39 f 0.14 0.47 f 0.09 0.45 f 0.16 
Beans (Exp. 4) 2.24 f 0.42 1.21 f 0.54 1.65 f 0.59 
Beans (Exp. 5) 1.16 f 0.28 1.90 f 0.91 0.96 f 0.23 
Barley (Exp. 5) 0.63 f 0.17 0.54 f 0.21 0.69 f 0.13 
Beans (Exp. 5) 1.16 f 0.35 1.41 f 0.38 1.48 f 0.42 
Barley (Exp. 6) 0.75 f 0.19 0.52 f 0.12 0.54 f 0.14 

Dry Weight Bean Pods (g) 

Exp. 2 0.64 f 0.15 0.54 f 0.20 0.15 f 0.07 
Exp. 4 1.09 f 0.55 0.70 f 0.46 0.12 f 0.15 
Exp. 5 0.93 i 0.26 1.08 f 0.48 0.64 f 0.25 
Exp. 6 0.63 f 0.26 0.57 f 0.20 0.40 f 0.22 

. Average Number of Seeds per Plant 

Exp. 2 0.65 f 0.90 0.90 f 0.55 0 
Exp. 4 1.60 f 1.23 1.79 f 1.47 0.13 f 0.35 
Exp. 5 2.00 f 0.82 1.89 f 1.36 1.33 f 0.87 
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TABLE E-XXXVI 

ANALYTICAL RESULTS OF SAMPLES TAKEN BELOW LAMPF LAGOONS 

3H (X Id) 
1979 1980 1981 

LOW High LOW High LOW High 

Water (pCVt) 
LOC. 1 4.00 f 0.20 11.8 f 0.19 
Loc. 2 3.90 f 0.20 11.5 f 0.18 
LOC. 3 4.20 f 0.20 10.8 f 0.17 
LOC. 4 4.60 f 0.20 8.0 1 f 0.13 
LOC. 8 0.004 f 0.003 0.029 f 0.004 

Sediment (pCi/g) 
LOC. 1 
LOC. 2 
LOC. 3 
LOC. 4 
LOC. 5 
LOc. 6 
LOC. 7 
LOC. 8 

Transpirate (pCVt) 
LOC. 2 
L O C .  3 
LOC. 4 
LOC. 5 
LOC. 6 
LOC. 7 
LOC. 8 , 

e 
(n 
ul 

5.64 f 0.09 
4.63 f 0.07 
4.85 f 0.08 
1.38 f 0.03 

0.076 f 0.004 
0 
0 

1.131 f 0.005 

9.57 f 0.15 
10.4 f 0.2 
10.5 f 0.2 
8.47 f 0.13 
3.27 f 0.05 
0.062 f 0.004 
0.055 f 0.004 
0.140 f 0.020 

0.012 f 0.003 
0.042 f 0.004 
0.007 f 0.003 
0.003 f 0.003 
0.003 f 0.004 
0.007 f 0.004 
0.004 f 0.003 

6.60 f 0.40 
3.97 f 0.06 
2.28 f 0.04 
0.007 f 0.003 
0.01 1 f 0.003 
0.012 f 0.003 
0.0 15 f 0.003 

5.55 f 0.09 
5.53 f 0.09 
5.49 f 0.09 
5.05 f'0.03 
0.02 f 0.003 

5.87 f 0.09 
2.01 f 0.03 
3.49 f 0.06- 
4.29 f 0.07 
0.008 f 0.0003 
0.006 f 0.0003 
0.01 1 f 0.003 
0.016 f 0.003 

0.016 f 0.003 
0.04 f 0.004 
0.019 f 0.004 
0.004 f 0.003 
0.014 f 0.003 
0.010 f 0.003 
0.024 f 0.004 

9.47 f 0.15 
8.30 f 0.13 

9.65 f 0.15 
0.05 f 0.004 

3.62 f 0.06 
3.52 f 0.06 

3.60 f 0.06 
0.004 f 0.003 

9.77 f 0.15 3.60 f 0.06 I . 

9.65 f 0.15 
9.61 f 0.15 
9.61 f 0.15 
8.31 f 0.13 
0.102 f 0.006 
0.079 f 0.002 
0.102 f 0.016 
0.120 f 0.01 

3.82 f 0.06 
3.72 f 0.06 
3.59 f 0.06 
3.70 f 0.06 
0.04 f 0.004 
0.02 f 0.004 
0.007 f 0.004 

0 f 0.003 

6.30 f 0.10 
5.71 f 0.09 
4.15 f 0.07 
0.054 f 0.004 
0.018 f 0.003 
0.034 f 0.003 
0.033 f 0.003 

1.2 1 f 0.02 
1.80 f 0.03 
1.34 f 0.02 

0.0 13 f 0.003 
0.009 f 0.004 
0.016 f 0.004 
0.042 f 0.003 

6.68 f 0.10 
6.79 f 0.10 
6.70 f 0.10 
6.47 f 0.09 
0.14 f 0.003 

6.41 + 0.09 
6.30 f 0.09 
6.97 f 0.09 
6.54 f 0.09 
2.43 f 0.17 
1.04 f 0.912 

0.280 f 0.004 
0.209 f 0.008 

5.62 f 0.09 
4.00 f 0.06 
4.05 f 0.06 
0.038 f 0.003 
0.022 f 0.003 
0.030 f 0.003 
0.014 f 0.003 



TABLE E-XXXVI (Continued) 

’Be 

Water (pCVf) 
LOC. 1 
LOC. 2 
LOC. 3 
LOC. 4 
LOC. 8 

. Sediment (pCVg) 
LOC. 1 
LOC. 2 
LOC. 3 
LOC. 4 
LOC. 5 
Loc. 6 
LOC. 7 
LOC. 8 

Transpirate (pCV9 
LOC. 2 
Loc. 3 
LOC. 4 
LOC. 5 
LOC. 6 
LOC. 7 
Loc. 8 

1979 
Low 

1 1  100f 1100 
1050 f I10 
140f 160 

16 600 f 600 
60 f 50 

148 f 15 
340 f 30 
134 f 4 

21.5 f 0.7 
0.07 f 0.02 
0.04 f 0.02 
0.05 f 0.03 
0.05 f 0.02 

O f 7 0 0  
0 
Of400 

(200 
(80 

0 
30 f 60 

High 

3.4 f 0.1 x lo5 
6.9 f 0 . 2 ~ 1 0 ~  
1.0 f 0 . 0 3 ~  los 
6.0 f 0 . 2 ~  io4 
90 f  120 

5900 f 600 
10 200 f 1000 
12 200f 1200 

1180f 130 
740 f 70 
1.8 f 1.7 
1.3 f 0.8 
1.6 f 0.9 

2000 f 5000 
3000 f 3000 
800 f 600 

5000 f 2000 ’ 

900 f 400 
500 f 300 

2000 f 3000 

1980 1981 
LOW 

40 000 f 3000 
37 OOO f 3000 
32 000 f 2000 
13 000 f 1100 

< 150 

1180 f 70 
3.4 f 1.4 

2470f 100 
33 f 3 
0 f 1.3 

0.2 f 0.3 
0.3 f 0.5 
0.2 f 0.5 

0 
0 

(90 
0 
0 
0 

(200 

High Low 

2.7 f 0. I x los 
4.9 f 0.3~10’ 
2.2 f 0.2X1O5 
2.9 f 0 . 2 ~  10’ 
900 f 500 

3370f 170 

9000 f 400 
5700 f 300 

1.7 f 0.8 
1.1 f 0.6 
1.1 f0.6 
2.1 f 0.8 

7000 f 400 

2200 f 1700 
200 f 700 

2000 f 3000 
800 f 500 

1000 f 600 
900 f 600 

< 200 

220 f 50 
590 f 70 
890 f 50 
719f 19 

O f  160’ 

950 f 30 
5000 f 300 
300f 10 

2720f 130 
0.7 f 0.7 
0.1 f 0.7 

0 f 0.3 
0 f 1.17 

0*300 
Of300 
O *  18 
0*500 

10f 19 
0 f 30 
O f  16 

High 

1.09 f 0 . 0 6 ~  1 O6 
5.80 f 0 . 3 0 ~  lo6 

4.3 f o.1x105 
7.1 f O.4X1Os 

( 5 0 0  

30 000 f 1600 
20 700f900 
13 500f600 
50 000 f 3000 

460 f 20 
51.8 f 1.8 
0.7 f 0.3 
3.0 f 0.8 

800 f 1700 
900 * 400 

1700 f 1200 
1400 f 130 
700 f 400 
50f 1000 

.400 f 300 



Water @Ci/t) 
LOC. 1 
LOC. 2 
LOC. 3 
LOC. 4 
LOC. 8 

' Sediment (pCi/g) 
Loc. 1 
LOC. 2 
LOC. 3 
LOC. 4 
LOC. 5 
LOc. 6 
LOC. 7 
LOC. 8 

Transpirate (pCi/t)  
LOC. 2 
Loc. 3 
'Loc. 4 
LOC. 5 
LOC. 6 
LOC. 7 
LOC. 8 

TABLE E-XXXVI (Continued) 

22Na 
1979 1980 1981 

Low High LOW High LOW High 

1060 f 50 3360 f 150 2550 f 90 6000 f 400 530 f 60 9200 f 200 
930 f 40 3270 f 140 2600 f 190 5700f400 4OOf 60 5Wf 300 
970 f 50 3010 f 110 2490 f 160 6500 f 400 3080 f 170 7500 f 400 
870 f 40 1940 f 70 2420 f 160 5200 f 400 3340 f 190 8900 f 200 

3,f 6 3 f 6  <3 80 f 40 12 f 20 12 f 20 

1.55 f 0.17 
2.00 f 0.20 
0.40 f 0.06 
0.81 f 0.10 
0.04 f 0.04 

0.01 f 0.04 
0.01 k 0.04 

0 

2.8 f 1.5 
8.3 f 1.3 

1.73 f 0.18 
2.6 f 0.3 

1.55 f 0.19 
0.07 f 0.05 (0.0 1 
0.06 f 0.05 ~ 0 . 0 1  
0.07 f 0.11 

1.57 f 0.11 
4.2 f 0.3 
3.4 f 0.3 
4.0 f 0.3 

0.03 f 0.19 

0.04 f 0.06 

8.1 f 014 4.5 f 0.3 8.4 f 0.6 
17.1 f 1.1 11.9 f 0.6 26 k 1 
4.6 f 0.4 2.7 f 0.1 13.3 f 0.7 
7.3 f 0.3 8.5 f 0.5 52 f 4  

0.14 f 0.06 0 f 0.08 2.19 f 0.12 
0.07 f 0.09 0 f 0.04 0.47 f 0.05 
0.05 f 0.06 0.05 f 0.07 0.1 k 0.04 
0.13 f 0.06 0 f 0.03 0.14 f 0.06 

0 50 f 40 20 f 20 70 f 60 O f  10 130 f 200 
(8 500 f 300 10 f 30 50 f 40 0 f 30 170 f .30 

0 90 f 40 20 f 40 400 f 300 O f  10 15 f 20 
11 f 18 60 f 30 < 10 50 f 60 0 f 70 90 f 50 
9 f 23 80f  ld6 10 f 50 40f  17 0 f 20 20 f 40 - 

(2 80 f 70 60 f 30 90 f 50 0 f 30 80k 100 
0 20 f 70 60 f 40 60 f 40 O f  17 80 f 60 



TABLE E-XXXVII 

METAL ION ANALYSES OF VEGETATION A N D  SOILS IN POND 
RELEASE AREA AT FENTON HILL 

(all values in ppm) 

Channel 
Sample 100 m 200 m 400 m IO00 m 
Type Vegetation Roots Soil Vegetation Roots Sod Vegetation Roots  Soil Vegetation Roots Soil - ~ - - ~ - - ~ _ _ - ~ _ _ -  

FaU 78 
... ... As 0.22 --- 0 ._. 0.1.2 --- ... .- 0.34 -*- 

0 
1.93 -.- 

... ... ... ... ._. __  .__ 0 . __ Cd , 0 0 
Li 3.5 - - -  9. I ._. -_- 12.9 ... _.. ... _-- 

Spring 79 
... ... -~. _._ As 0.44 --- -.. 0.21 --- .._ 0 0 

_ _ _  26 286 B I50 _.. 
Cd 0.17 --- .-- 0.15 --. ... 0.15 - - -  0.19 -.- 

-.. ... _ _ _  _- 239 2.6 _._ I09 LI 46 

._. _._ __. _ _ _  ._ 350 -.. 

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

Fall 79 
1.60 .-- 

_ _ _  _ _ _  47 __. 

_ _ _  1.86 . --- -.. 0.97 - - -  _._ 5.39 --- AS __. 
B I3 .__ 21 .__ .__ 28 ... _ _ _  20 
F 

... ... 
... 34 ._. 78 _ _ _  50 _.. .__ 

Spring 80 
As 0 8.37 10 0.3 1 5.86 43 0.12 2.13 12 0 0.31 2 
B 236 56 22 245 64 44 237 34 25 21 9 18 

... _._ 160 _ _ _  _.. 110 F --- 380 .__ _.. 290 ___ 

Spring 81 
AS 0 7.17 6.1 0 1.23 7.3 0 1.79 5.7 --- 0.16 3.2 
B I390 78 33 1270 95 120 182 30 I 1  _ _ _  14 I2 

I .8 32 -. 3.2 6.4 --- 6.3 --- F 5 39 _ _ _  .._ 

Fall 81 
B . 210 73 38 I10 140 51 130 61 17 13 36 I5 



TABLE E-XXXVII (Continued) 

Rank 

Sample 
Type 

Fall 78 
As ' .  

Cd 
Li 

Spring 19 
As 
B 
Cd 
Li 

F d  19 
As 
B 
F 

Spring 80 
As 
B 
F 

FaU 80 
As 
B 
F 

Spring 8 1 

As . 
B 
F 

Fall 81 
B 

0 0.16 3 0 0.35 5 0.06 0.21 3 
13 1s I 1  0 2s 10 0 14 
_ _ _  100 _.. .._ 200 --_ _-- 220 

0.01 0.41 I2 0.08' 0.12 10 

_-. 110 
21 9 16 14 0 19 13 
... ... 100 _-_ _ _ _  

I 

._. __. __. 4.2 0 _.. 3.3 0.1s - - -  4.8 0 ._. 3.2 0 
20 

0 
32 ._. _._ _-- 13 9 __. 19 9 23 10 ... 20 

_._ _._ 95 ... ... I60 -__ _ _ _  2 10 __. 80 . .. . __ __. ... 

0.26 0.34 0.5 0 0.45 1.3 26.3 0.36 3.1 0.09 1.8 0.09 4.9 0.10 3.3 
I8 22 IS 24 18 16 20 19 20 21 I5 23 66 10 16 

.__ 2.9 19 _ _ _  2.3 21 .__ 1.8 22 ... 13 11.2 --. 10.5 9 

I5 42 16 14 29 16 20 28 I5 12 35 I5 15 21 19 



APPENDIX F 

DESCRIPTIONS OF TECHNICAL AREAS AND THEIR ASSOCIATED PROGRAMS 

Locations of the 31 active technical areas (TA’s) 
operated by the Laboratory are shown in Fig. 4. The 
main programs conducted at each are listed in this ap- 
pendix. 

TA-2, Omega Site: Omega West Reactor, an 8 
megawatt nuclear research reactor, is located here. It 
serves as a research tool in providing a source of 
neutrons for fundamental studies in nuclear physics and 
associated fields. 

TA-3, South Mesa Site: In this main technical area of 
the Laboratory is the Administration Building that con- 
tains the Director’s office and administrative offices and 
laboratories for several divisions. Other buildings house 
the Central Computing Facility, Personnel Administra- 
tion Department offices, Materials Department. the 
science museum, Chemistry and Metallurgy Division, 
Physics Division, technical shops. cryogenics 
laboratories, a Van de Graaff accelerator, and cafeteria. 

TA-6, Two Mile Mesa Site: This is one of three sites 
(TA-22 and TA-40 are the other two sites) used in 
development of special detonators for initiation of high 
explosive systems. Fundamental and applied research in 
support of this activity includes investigation of 
phenomena associated with initiation of high explosives, 
and research in rapid shock-induced reactions with 
shock tubes. 

TA-8, GT Site (or Anchor Site West): This is a non- 
destructive testing site operated as a service facility for 
the entire Laboratory, It maintains capability in all 
modern nondestructive testing techniques for insuring 
quality of materials, ranging from test weapon compo- 
nents to checking of high pressure dies and molds. Prin- 
cipal tools include radiographic techniques (x-ray 
machines to 1 million volts, a 24-MeV betatron). 
radioactive isotopes, ultrasonic testing, penetrant testing, 
and electromagnetic methods. 

TA-9, Anchor Site East: At this site fabrication 
feasibility and physical properties of explosives are ex- 
plored. New organic compounds are investigated for 
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possible use as explosives. Storage and stability problems 
are also studied. 

TA-IZ, K-Site: Facilities are located here for testing 
explosive components and systems under a variety of ex- 
treme physical environments. The facilities are arranged 
so testing may be controlled and observed remotely. and 
so devices containing explosives or radioactive materials. 
as well as those containing nonhazardous materials, may 
be tested. 

TA-14, Q-Site: This firing site is used for running 
various tests on relatively small explosive charges and 
for fragment impact tests. 

TA-15, R-Site: This is the home of PHERMEX-a 
multiple cavity electron accelerator capable of producing 
a very large flux of x-rays for certain weapons develop- 
ment problems and tests. This site is also used for the in- 
vestigation of weapon functioning and weapon system 
behavior in nonnuclear tests, principally by electronic 
recording means. 

TA-16, S-Site: Investigations at this site include 
development, engineering design, pilot manufacture, en- 
vironmental testing, and stockpile production liaison for 
nuclear weapon warhead systems. Development and 
testing of high explosives, plastics and adhesives, and 
process development for manufacture of items using 
these and other materials are accomplished in extensive 
facilities. 

TA-18, Pg‘arito Laboratoly Site: The fundamental 
behavior 0:: nuclear chain reactions with simple, low- 
power rea! t m  called “critical assemblies” is studied 
here. Expefiments are operated by remote control and 
observed by closed circuit television. The machines are 
housed in buildings known as “kivas” and are used 
primarily to provide a controlled means of assembling a 
critical amount of fissionable materials. This is done to 
study the effects of various shapes, sizes, and configura- 
tions. These machines are also used as sources of fission 
neutrons in large quantities for experimental purposes. 
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TA-21. DP-Site: This site has two primary research 
areas, D P  West and D P  East. D P  West is concerned 
with tritium research. D P  East is the high temperature 
chemistry site where studies are conducted on the 
chemical stability and interaction of materials at tem- 
peratures up to and exceeding 3300OC. 

TA-22, TD Site: See TA-6. 
- TA-28, Magazine Area “A”: Explosives storage area. 

TA-33, HP-Site: Design and development of nuclear 
and other components of weapon systems are conducted 
here. A major tritium handling facility is located here. 
Laboratory and office space for Geosciences Division 
related to the Hot Dry,Rock Geothermal Project are also 
here. 

TA-35, Ten Site: Nuclear safeguards research and 
development, which is conducted here, is concerned with 
techniques for nondestructive detection, identification, 
and analysis of fissionable isotopes. Research in reactor 
safety and laser fusion is also done here. 

TA-36, Kappa Site: Various explosive phenomena, 
such as detonation velocity, are investigated here. 

TA-3 7,  Magazine Area “C”: Explosives storage area. 
TA-39, Ancho Canyon Site: Nonnuclear weapon 

behavior is studied here, primarily by photographic 
techniques. Investigations are also made into various 
phenomenological aspects of explosives, interaction of 
explosives, and explosions with other materials. 

TA-40. DF-Site: See TA-6. 
TA-42. W-Site: Personnel at  this site are engaged 

primarily in engineering design and development of 
nuclear components, including fabrication and evalua- 
tion of test materials for weapons. Also located here is an 
underground laboratory that is used for physics experi- 
ments. 

TA-43, Health Research Laboratory: The Biomedical 
Research Group  does research here in cellular 
radiobiology, molecular radiobiology, biophysics, mam- 
malian radiobiology, and mammalian metabolism. A 
large medical library, special counters used to measure 
radioactivity in humans and animals, and animal quar- 
ters for dogs, mice and monkeys are also located in this 
building. 

TA-46, WA Sire: Here applied photochemistry, which 
includes development- of technology for laser isotope 

separation and laser-enchancement of chemical 
processes, is investigated. Solar energy research, par- 
ticularly in the area of passive solar heating for 
residences, is done. 

TA-48. Radiochemistry Site: Laboratory scientists 
and technicians at this site study nuclear properties of 
radioactive materials by using analytical and physical 
chemistry. Measurements of radioactive substances are 
made and “hot cells” are used for remote handling of 
radioactive materials. 

TA-50, Waste Management Site: Personnel at this site 
have responsibility for treating, and disposing of most 
contaminated liquid waste received from Laboratory 
technical areas, for development of improved methods of 
waste treatment, and for containment of radioactivity 
removed by treatment. Radioactive waste is piped to this 
site for treatment from many of the technical areas. 

TA-51, Radiation Exposure Facility: Here animals are 
irradiated to determine biological effects of high and low 
exposures. 

TA-52, Reactor Development Site: A wide variety of 
activities related to nuclear reactor performance and 
safety are done here. 

TA-53, Meson Physics Facility: The Los Alamos 
Meson Physics Facility (LAMPF), a linear particle ac- 
celerator, is used to conduct research in the areas of 
basic physics, cancer treatment, materials studies, and 
isotope production. 

TA-54, Waste Disposal Site: This is a disposal area 
for radioactive and toxic wastes. 

TA-55, Plutonium Processing Facilities: Processing of 
plutonium and research in plutonium metallurgy are 
done here. 

TA-57, Fenton Hill Site: This is the location of the 
Laboratory’s Hot Dry Rock geothermal project. Here 
scientists are studying the possibility of producing energy 
by circulating water through hot, dry rock located hun- 
dreds of meters below the earth’s surface. The water is 
heated and then brought to the surface to drive electric 
generators. 

TA-58, Two Mile Mesa. Undeveloped technical area. 
TA-59, Occupational Health Site: Occupational 

health and environmental science activities are conduc- 
ted here. 

- 
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APPENDIX G 

PUBLICATIONS OF THE ENVIRONMENTAL SURVEILLANCE GROUP DURING 198 1 

W. 5. Baldridge, F. V. Perry, E. S. Gladney, “Petrology 
and Geochemistry of the Cat HilIs Volcanic Field, Cen- 
tral Rio Grande Rift, New Mexico,” Geological Society 
of America .Bulletin, submitted 198 1. 

N. M. Becker, W. D. Purtymun, and W. C. Ballance, 
“Aquifer Evaluation at Fenton Hill, October and 
November 1980,” Los Alamos Nptional Laboratory 
report LA-8964-MS (October 198 1). 

N. M. Becker, R. A. Pettitt, and R. H. Hendron, “Power 
from the Hot Dry Rock Geothermal Resource,” presen- 
ted at the Joint Power Conference sponsored by ASME 
and ASCE, in St. Louis, Missouri, October 4-8, 1981. 

B. M. Bowen, J. M. Dewart, and F.G. Fernald, “A Study 
of the Nocturnal Drainage Flow Over a Sloping Plateau 
in North-Central New Mexico,? Second Conference on 
Mountain Meteorology, Steamboat Springs, Colorado, 
November 9- 12, 198 1. 

C. P. Conrad, M. W. Rowe, and E. S. Gladney, “Com- 
parative Determination of Uranium in Silicates by 
Delayed Neutron Activation Analysis,” Geostandards 
Newsletter, submitted September 198 1. 

D. B. Curtis, E. S. Gladney, and E. T. Jurney, “A Revi- 
sion of the Meteorite Based Cosmic Abundance of 
Boron,” Geochimica et Cosmochimica Acta 44, 1945 
(1  980). 

D. R. Dressen, M. Lynn Marple, E. S. Gladney, D. R. 
Perrin, and J. M. Williams, “Mobility and Bioavailability 
of Uranium Mill Tailings Contaminants,” Environmental 
Science and Technology, submitted December 198 1. 

Environmental Surveillance Group, “Radiological Sur- 
vey of the Site of a Former Radioactive Liquid Waste 
Treatment Plant (TA-45) and the Emuent Receiving 
Areas of Acid, Pueblo, and Los Alamos Canyons, Los 

Alamos, New Mexico, Final Report.” Los Alamos 
National Laboratory report LA-8890-ENV/Department 
of Energy report DOE/EV-0005/30 (May 1981). 

Environmental Surveillance Group, ‘‘Environmental Sur- 
veillance at Los Alamos During 1980,” Los Alamos 
National Laboratory report LA-88 10-ENV (April 198 1). 

R. W. Ferenbaugh, W. D. Apall, and D. M. Lacombe, 
“Detection of Bromacil Herbicide in Ponderosa Pine,” 
Bulletin of Environmental Contamination and Tox- 
icology 27, 268-273 (198 1). 

E. S. Gladney and W. E. Goode, “Elemental Concentra- 
tions in Eight New USGS Rock Standards-A Review,” 
Goeostandards Newsletter 5 ,  31 (1981). 

E. S. Gladney, D. R. Perrin, and W. K. Hensley, “Deter- 
mination of Uranium in NBS Biological Standard 
Reference Materials by Delayed Neutron Assay,” J. 
Radioanal. Chem. 59, 249 (1980). 

E. S. Gladney, “Compilation of Elemental Concentration 
Data for Fourteen Canadian Certified Reference 
Materials Project Standards,” Los Alamos Scientific 
Laboratory report LA-8382-MS (May 1980). 

E. S. Gladney, D. R. Perrin, J. P. Balagna, and C. L. 
Warner, “Evaluation of a Boron Filtered Epithermal 
Neutron Irradiation Facility,” Anal. Chem. 52, 2128 
(1 980). 

E. S. Gladney and D. Knab, “Determination of Selenium 
in Twenty Geological Reference Materials by Neutron 
Activation and Inorganic Ion Exchange,” Geostandards 
Newsletter 5 ,  67 (1981). 

E. S. Gladney, “Compilation of Elemental Concentration 
Data for the United States Geological Survey’s Six 
Geochemical Exploration Reference Materials,” Los 
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Alamos Scientific Laboratory report LA-8473-MS 
(August 1980). 

E. S. Gladney, J. W. Owens, T. C. Gunderson, and W. 
E. Goode, “Quality Assurance for Environmental 
Analytical Chemistry: 1976- 1979,” Los Alamos 
National Laboratory report LA-8730-MS (198 1). 

E. S. Gladney, “Comparison of Methods for Calculation 
of Recommended Elemental Concentrations for Cana- 
dian Certified Reference Materials Project Rock Stan- 
dards SY-2, SY-3, and MRG-1,” Los Alamos National 
Laboratory report LA-8770-MS (198 1). ’ 

E. S. Gladney and D. R. Perrin, “Instrumental Thermal 
Neutron Activation Determination of Twenty Elements 
in Nineteen Silicate Reference Materials,” Geostandards 
Newsletter 5 ,  113-124 (1981). 

E. S. Gladney, W. E. Goode, D. R. Perrin, and C. E. 
Bums, “Quality Assurance for Environmental Analytical 
Chemistry: 1980,” Los Alamos National Laboratory 
report LA-8966-MS (1 98 1). 

T. E. Hakonson, G. C. White, E. S. Gladney, and M. M. 
Muller, “Preliminary Assessment of Geologic Materials 
to Minimize Biological Intrusion of Low-Level Waste 
Trench Covers and Plans for the Future,” DOE Low- 
Level Waste Management Program, Third Annual Par- 
ticipants Information Meeting, New Orleans, Louisiana, 
November 4-6, 1981 (LA-UR-81-3274). 

T. E. Hakonson and E. S. Gladney, “Biological Intrusion 
of Low-Level Waste Trench Covers,” Materials 
Research Society Symposium on the Technical Basis for 
Nuclear Waste Management, Boston, November 17- 19, 
1981. 

J. W. Owens, E. S. Gladney, and D. Knab, “Determina- 
tion of Boron in Geological Materials by Induxtively- 
Coupled Plasma Emission Spectrometry,” Anal. Chem. 
Acta, submitted 1981. 

by Independent Nuclear Methods,” Geostandards New- 
sletter. submitted 198 1. 

W. D. Purtymun, R. W. Ferenbaugh, and W. H. Adams, 
“Water Quality in the Vicinity of Fenton Hill,” Los 
Alamos National Laboratory report LA-9007-PR (Sep- 
tember 198 1). 

W. D. Purtymun and M. Maes, “Water Supply at Los 
Alamos During 1980,” Los Alamos National 
Laboratory report LA-8977-PR (October 198 1). 

J. Salazar and S. Meadows, “An Investigation of 
Radionuclide Concentrations in Tissues of Elk Utilizing 
Los Alamos National Laboratory Land,” Health 
Physics, submitted November 198 1. 

W. A. Sedlacek, G. Heiken, E. J. Mroz, E. S. Gladney, 
D. R. Perrin, R. Liefer, I. Fisenne, L. Hinchliffe, and R. 
L. Chuan, “Physical and Chemical Characteristics of 
Mt. St. Helens Airborne Debris,” Proceedings of the 
10th International Laser Radar’ Conference, Session J, 
Silver Sprhgs, Maryland, October 1980. 

P. E. Trujillo, E. S. Gladney, D. Z. Counce, E. J. Mroz, 
D. R. Pemn, J. W. Owens, and L. E. Wangen, “A Com- 
parison Study for Determining Dissolved Boron in 
Natural Water and Geothermal Fluid,” Anal. Letters, 
submitted December 1981 (LA-UR-8 1-2522). 

D. T. Vaniman, B. M. Crowe, and E. S. Gladney, “Ex- 
clusion of Rubidium from General Trace Element 
Enrichment on Hawaiite Lavas from Crater Flat, 
Nevada,” Contributions to Mineralogy and Petrology, 
submitted December 198 1. 

L. J. Walker, W. R. Hansen, D. C. Nelson, G. Maestas, 
W. J. Wenzel, F. A. Guevara, Jr., L. Warren, J. C. 
Rodgers, and J. M. Graf, “Alternative Transuranic 
Waste Management Strategies at Los Alamos National 
Laboratory,” Los Alamos National Laboratory report 
LA-8982-MS (September 1981). 

D. R. Perrin and E. S. Gladney, “Determination of 
Uranium in Seventeen CRPG Rock Reference Samples 
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TO : 

FROM I 

S U 8.1 ECT : 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS. NEW MUlCO 87844 
TELEPHONEr 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE: January U, 1966 

I 

R#kwed/Lab 
William F. Romero, H-1, DP West Publicly Releasable 

WEEKLY REPORT FOR WEEK ENDED JANUARY 9, 1966 

H-1-DP 

AIRBORNE CONTAMINATION TESTS : 

SPECIAL AIR TESTS: 

- NOSE COUNTS: 

. .  HAND COUNTS: 

! 

There were no routine a i r  tests exceeding 

k.B:d/rn-M 3 recorded during the past week. 

,There were four special air tests taken 

during the  past week. 

No above tolerance 'nose counts w e r e  

recorded . 
No above tolerance hand count6 were 

recorded. k 

C O N W m A T E D  ACCIDENTS 

AND/OR INCIDENTS: 

AIR EXRAUST SYSTEM: 

Building 12 - Filter House: 
Date: 1-3-66 - 1-7-66 

Room 313 - Stack Ekhaust: 
Date: 1-3-66 - 1-7-66 

Room 413 - Exhausts: 
a t e :  1-3-66 = 1-7-66 

9 

None were reported. 

Note: All counts are expressed i n  d/m-M 3 . - 
Stack 1 Stack 2 Stack 3 S+ack 4 

1 2 1 1 

Main Stack Incinerator Stack 

s L 4  1-1 

Stack Ekhaust Main Exhaust 
\ 

34 38 

Room 401 - Stack E~chaust: Alpha Beta-Gamma 
Date: 1-3-66 - 1-7-66 0 0 

P 



Date - 
I 1-3-66 

1-4-66 
1-5-66 
1-6-66 
1-7-66 
Average : 

3518 
i 1797 

5444 
3688 
2349 
3359 

I 

I 

Exhaust 

30 
3 

49 
14 
12 
22 

William F. Romero, H-1 
Section Leader, DP West 

WFR: js 
cc: WilliamMaraman, CMB-11 

file 

I 

, I 

I 

I =  

I 
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FROM : 

SU 6.1 ECT : 

SYM130L : 

LOS ALAMOS SCIENTiFlC LABORATORY 
.yFFTp; $ e  y F  p: ':I p UNIVERSITY OF CALIFORNIA 

! + I P  1 LO8 ALAMOS. NEW MEXICO 87844 
TBLfPHONBi I 

t;' ! <  :$ ',A$ I f ~ .*. 

OFF1 CE Fvl E >MOR AND U M 
Dew D. M e y e r ,  Group Leader, 11-1 DATE: January l.8, 1966 

E-1-DP 

AIIBORN3 CONTAMl3ATION TESTS : 

SPECIAL A I R  TESTS: 

NOSE CGUNTS: 

HAI!! CGUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS: 
- 

AIR EXHAUST SYSTEM:- - 

Building 12 - Filter House: 
D a t e :  1-10-66 - 1-14-66 
Room 33.3 -' Stack Exhaust: 
D a t e :  1-10-66 - 1-14-66 
Room 413 - Exhausts: 
Date: 1-10-66 - 1-14-66 
Roorn k X .  - Stack Exhaust: 
Date: i-10-66 - 1-14-66 

There were no routine air tests exceeding 
4.0 d/m-M 3 recorded during the past week.' 

Tilere were three special air tests taken 
during the past week. 

No above tolerance nose counts were taken. 

Mo above tolerance hand counts were taken. 

N o n e  were reported. I 

i 

Note: All counts are expressed in d+M3 1 

Stack 1 Stack 2 Stack 3 &ack 4 5 

* (  - 

1 1 1 0 I 

Mitin Stack Incinerator Stkck 

*<i; = 2 3  

- Stack Exhaust Main Exhaust 

46 27 
I 

Alpha Beta-Gamma , 

0 0 

I 



Fi l t e r  House - Building 146 (Day Run) 
Date Intake - 
1-10- 66 923 

1-11-66 905 
1-12-66 856 

1-13-66 835‘ 
1-14-66 1596 - 
Average : 1024 

Exhaust 

12 

3 
2 
2 

2 

4 

WFR: js 
cc: W i ~ U i a m  J. Maraman, CMB-Il 

f i l e  

- #- A&&& //5&%%%4 
W i l l i a m  F. Romero, H-1 
Section Leader, DP West 

i 

I 

‘ e  

t . .  
, ’  
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FROM : 

SI3B.J ECT : 

S Y M 1 3 0 L  : 

LC)S ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LO9 ALAMOS. NEW MEXICO 871114 

TELEPHONE: I 

OFFICE MY>;;. .: 
Dean D. Meyer, Group Leader, E-]. January 26, 1966 

H-1-DP 

AIRBORB? CONTAlJINATION TESTS: There were fo~~r-been above tolerance a i r  
count:: recorded during t h e  p s t  week. 

January  l8, 1966 
Room 5501 (Horizontal Fu 
Room--DP East) 93 d/m-M Yce 

January 19, 1966 
 ROO^ 501 - 13 ii/m-iY 3 
Room 501 Control - 5 d/m-M 3 

Boom 505 - 8 d/m-M 3 
Room 506 - 8 d/m-M 3 
Room 512 - 74 d/m-M 3 

U. d/m-M 3 
Room 500 - 26 ci/m-M 3 

3 Room 502 - 9 d/m-M 

Room 513 - Special riecovery 

3 mlding 35 - 126 d/m-M 

A csU-ec:;or for U-235 was chailged on leachin, 

f ’ u r r m x  #3. 
lat-z in the d& &though it was believed 
t o  ‘nave becn 0-1 during the operation. It 
i s  :possible t h r t  the exhaust fan w a s  not  on 

whe:?, the col lector  was changed resulting 
i n  the above tolerance a i r  count. 

The exhaust f a  was fomd off 

The cc.use of the  high airborne contaminatiton 

throughoirt Exilding 5 could not be found. 
No riaLintenerce work o r  unusual operations 
we~f! c w r i e d  out on t h i s  date which could 

h2vc: resultlgd f-n the spread of airborne 
cox  a- ination. Furthermore, the highest 
c0;z.t~ were recorded i n  Room 512 and i n  

/ 

Roam 513 azrlock which are considered 

faiyly clean areas. 

T h l ~  LZgh alr count i s  believed -Lo have been 
due t o  cros :: - ccatamination from t k e  ;faf f inate  

stoiagt.  1-oom. On t h i s  date, 93 g ~ m s  of U-23 
n s t e  solution a s  processed i n  C h  storage 
rom. An aiy3om-e contamination c o a t  of 
811 d/ix-Iul 3 vas recorded during the  operation. 



t 

Je.n~za-4 20, 1966 

Room 505 - 2-2 ci/n-N3 

Room 506 - 5 d/m-N 

- 
Room 502 - 14 d/m-M 3 

3 

Room 500 - 5 d/m-M3 
Room 512 - 8 d/m-M 3 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

M D  COIETS: 

CONTAMIIIATED ACC DENTS 

RND/OR I3?CIDEXTS : 

Building 12 - Fi l t e r  House: 
Date: 3.-17-66 - 1-21-66 

' Room 313 - Stack Exhaust: 
Date: 1.-17-66 - 1-21-66 

Room 411 - lkhzusts: 

Date: 1-17-66 - 1-21-66 

Room bl - Stack Exhmst: - 
i Date: 7.4.7-66 - 1-21-66 

The f i l t e r  piiF.l:cr was recounted on January 
25, 1966, ziid the c o i i t  had dropsed t o  

1 a/m-M. . 
Radon 2FO + drs. Tne f i l t e r  pa?ers from 
Eiuil.di.ng 35 were not available f o r  recoullt. 

3 Tie ac t iv i ty  was identlfled as 

. 

T.ese three czbGve tolerance air counts are 
beiieJed & ~ e  to cross-contamination from 
Roon 501. An average airborne count of 

150 d,h-I4 w a s  recorded i n  Room 501 on 
t h i s  ciate during a "special" air  test. 

No explanation could be found fo r  these t t j o  

above tolerance air  counts. 

3 

There %rere ten special  a i r  tests taken during 
the F s t  r,reek. 

No above tolerance nose counts were recorded. 

No above tolerznce hand comts were recorded. 

None vere reported. 
\ 

Note: Au. counts a re  expressed i n  d/m-M 3 . -- 
Stack 1 Stack 2 Stack 3 S3ack4 

1 1 1 1 
-- 

Mai ;z  Stack Incinerztor Stack 

9 z2- 

Stack Exhaust Main Zkhaust 
87 44 

Al@a Beta-Gamma 
0 0 

I 
> .  



Filter :Rouse - i3uiiCing 146 
-1 

Date -- 
1-17-65 
1-18-66 
1-19-66 
1-XI-66 
1-ZL-66 

- 
Average : 

Exhaust 

5 

WFR: js 

cc: W i l l i a m  &maman, CMB-11 
file 



' 

i 

13-1-32? 

R e v k w a b  
Publicly Releasable 

Jmuary  27, 1966 
Room 5l:ii - 6 d/n-M 3 

nTo above tolerznce mise co-mts were recorded. 

Bo ~ 3 o v e  tolerance hand counts were 1-ecord.ed. 

"one vere reported, 

s:ac:.r J: 
I.- 

Stack 1 Stack 2 Stsck 3 
-1_ 

1 1 1 i 



Reviewedkab Courts@{ 
Publicly Releasable 

-' 

1-25-66 
1-26-66 
1-27-66 
1-28-66 
Average : 

5523 
905 
733 
818 
1-94? 

10 
4 

3 1  
2 

1 
4 

. I  



" 4 919 LOS ALAMOS SCIENTIFIC LABORATORY 
I UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS. NEW MUlCO 07S44 
~~~~~1~~~ Eli[ @r.rl, 1 

TELEPHONEi 

OFFICE MEMORANDUM 

! 
j - U : Dean D. Meyer, Group Leader, H-1 DATE: February 8, 1966 

R&&Lab Counsel 
~ F : O ~ V I  : WiUiam F. Romero, H-1, DP West; Public5 b'y/&/ 
SJAJECT: XKLY FEX-IQ FOR WEEX ENDED ~ ~ B ~ I J U Y  6, 1.966 

has been repaired. 

AIRBORNE CON'IIAI~IINATION TESTS : miere was one above tolerance air count 
r(ccrded during the past  week. 

, 

February 3, 1966 
Room 501 - 8 d/m-M Tliio above tolerance a i r  count was probab 3 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

HAMD COUNTS: 

CONTAMINATID ACCIDEWJS 
AND/OR INCIDENTS: 

AIR EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
Date: 1-31-66 - 2-4-66 

f. 
1 N o n e  were reported. 
, 

a:! 

N o t e :  A l l  counts are expressed in d/m-M- a - 
Stack 1 Stack 2 

2 2 

i 

S t a c k 2  S t a c k  4 
4 

1 1 
I 
I ,  

Incinerator Stack 
148 

. .  

i .  . .  

. .  , .  



Room 413 - Exhausts: 
Date: 1-31-66 - 2-4-66 

WFR: j o  

cc: W i l l l a m M a r ~ ,  CMB-U 
f lle 

Stack Exhaust 

1 5  
-. - 

Room 401 - Stack Exhaust: 
Date: 1-31-66 - 2-4-66 0 

-.* AI. pha 

Filter House - Building 146 (Day Rn) 
Illtiik e ----- Date - 

1-31-66 5192, 

2-1-66 1665 
2=2-66 2577 
2-3-66 2207 

2-4-66 4023 
Average: 3133 

Main Exhaust 

71. 

Beta-Gamma 
1 

1 .  

Exhaust 
10 
10 
6 
6 

I 

22 . 
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FROM : 

SUBJECT: 

SYMBOL : 

' .  

I 

- I  

LO9 AUMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALlfOANlA 

LO8 ALAMOS. NEW M M l C O  07844 OFFICIAL USE of[~y TELEPHONU: 

OFFICE MEMORANDUM 
D e a n  D. Meyer, Group Leader, E-1 DA*: February 15, 1966 

William F. Romero, H-1, DP West 

WEEKLY REPORT FOR WEEK ENDED FEBRUARY 13, 1966 

8- 1-DP 

AIRBom coNTAMmTIoIv TESTS: %ere were two above tolerance air count6 
recorded durlng the past week. 

February 7, 1966 
Room 513 Special Recovery - ll d/m-M 3 

,- This above tolerance air count was probably 
due t o  dust contamfnation entering into the  
room through an opening in the f loor  trench 

the floor trench I s  being sealed. 

/ 
I lead- t o  the eaet tunnel. The opening in 

February 10, 1966 
Room 512 .. 6 d / n d  No e x p l t l o n  could be found for this above 

tolerance air  count. 

SPECIAL AIR TESTS: 

) 
NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDEZVTS 

AND/OR INCIDENTS: 

AIR EXHAUST SYSTEM: 

There were no special air tests taken dur- 
the p a a t  week. 

No above tolerance nose counts were recorded, 

No abave tolerance hand counts were recorded, 
I 

None were reported. 

Note: All  counts are expressed In d/m-M 3 . - 
B u i l d i n g  12 - F i l t e r  House: Stack 3. S tack2  Stack 3 Stack 4 
Date: 2-7-66 - 2-1.1-66 P 2 1 4. 

i I  



, -- 

J 

Room 313 - Stack Exhaust: 
Date: 2-7-66 - 2-11-66 I 

i 

Ro& 413 - Exhausts: 
Date: 2-7-66 - 2-n-66 
Room 401 - Stack Exhaust: 
Date: 2-7-66 - 2-U-66 
Filter House - Bulldlng 146: 
Date 
2-7-66 
2-8-66 
29-66 
2-10-66 
2-U-66 

. Average: 

. k i n s t a c k  

7 

0 

Incinerator Stack 
81 

Main Exhaust 
52 . 

Beta-camma 
0 

L 

WFR: js 
cc: WIlliamMaraman, am-11 . 

file 

b y  m) 
Intake 
28,444 

978 
8 9  

2,081 

1 2 9  309 

29,142 

Exhauet 
89 

5 .  
2 
2 
4 
20 

Section Leader, DP ~ e e t  

I 

/ 



( TO 

FROM 8 

SUBJECT: 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO9 ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H - 1  

William F. Romero, H-1, DP West 

WEEKLY REPORT FOR WEFX E2lDM) FEBRUARY 

R-1-DP 

AIRBOHNE CONTAMINATION TESTS: There were two above tolerance air counts 
recorded during the  past week. 

i 

February 14, 1966 
Room 506 - 22 d/m-M This high count probably occurred w h i l e  

workmen sealed several  openings i n  the  

f l o o r  trench leading t o  the  main tunnel. 
A highly contaminated piece of caruooarc 
was a l so  removed from the f l o o r  trench and 
may have contributed t o  the  above tolerancc 

air count. 

3 

February 18, 1966 
Room 512 - 14 d/m-M 3 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

I CONTAMINATED ACCIDWTS 

AND/OR INCIDENTS: 

This above tolerance air  count occurre5 
during the removal of t he  ce i l ing  f o r  
re-plastering. 
was found contaminated t o  3000 c/m and is 
being replaced. 

Part of the  ce i l ing  i n s u l a t i  

!here were five spec ia l  air tests taken 
during the  past week. 

No above tolerance nose counts were recordea 

No above tolerance hand counts were recordec 

None were reported. 



, 

AIR EXHAUST SYSTEM: 

Publicly Releasable 

if! 
Building 12 - Filter House: 
Date: 2-14-66 - 2-18-66 

3 - Note: A l l  counts are expressed in d/m-lv: . 

Stack 1 Stack 2 Stack 3 Stack 4 
2 1 2 1 

Room 313 - Stack Exhaust: Main Stack Incinerator Stack 

Date: 2-14-66 - 2-18-66 5 991 

Room 413 - .  Exhausts: Stack Exhaust Main Exhaust 
Date: 2-14-66 - 2-18-66 45 26 

Room 401 - Stack Exhaust: Alpha 
Date: 2-14-66 - 2-18-66 0 

Filter House - Building 146: 
Date Intake 

(Day Run) 
I - 

2- 14- 66 
2-15-66 
2-16-66 
2-17-66 
2-16-66 
Average: 

WFR: je 
cc: W i l l t a m  Maraman, CMB-11 

file 

2748 
1412 
4433 
3269 

2782 
2050 

Beta-Gamma, 
0 

Exhaust 

@ i i -  7 / 5 f l 4 4  

William F. Romero, H - 1  
Section Leader, DP West 



LO9 ALAMOS SClENnFlC LABORATORY 

Loo ALAMOS. NEW MEXICO 87544 
UNIVERSITY OF CALIFORNIA Lff ;@!q l l b l  0)ILy , 

TELEPHONlli 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, II-1 

W i l l i a m  F. Romero, H-1, DP West 

WEEKLY REPORT FOR WEEK ENDED FEBEitJARY 

i E-1-DP 
\ 

AIRBORNE C O N W m A T I O N  TESTS: 

' February 25, 1966 
3 Room 512 - 13 d/m=M 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINA!FED ACCIDENTS 

AND/OR INCIDENTS : 

A I R  EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
Date: 2-21-66 = 2-25-66 

Room 313 - Stack Exhaust: 
Date: 2-21-66 - 2-25-66 
Rom 413 -.Exhausts: 
Date: 2-2~66 - 2-25-66 

March 1, 1966 
I 

There was one above tolerance air count 
recorded during the past week. 

This above tolerance air count occurred 
during plaetering of the  room ceiling. 

There were two special  air  t e s t s  taken 
during the past week. 

No above tolerance nose counts were recordc 

no above tolerance hand counts were recordli 

A contaminated incident occurred In Room 3.11 
on February 24, 1966. A separate report l o  

enclosed a 
I 

I i 
Mote: All counts are expressed in d/m-M 3 '  . , - 
S t a c k 1  Stack2  Stack 3 Stack 4 . 

1 1 1 - 1  

Main Stack Incinerator stack 
I 

3 91 

Stack Exhaust Main Ekhaust 

I 

06 23 



. . ._ a . , .  

I 

Room 401 - Stack Ekhaust: 
Date: 2-21-66 - 2-25-66 

F i l t e r  House - Building 146: 
Date 
2-21-66 
2-22-66 
2-23-66 

2-25-66 

- 

2-24-66 

Average: 

Alpha 
0 

@Y -1 
Intake 
1465 

12,225 
2442 
1188 
4330 

No Run 

RevkWLab Counsel 
Publicly Releasable 49/01 

I 

Beta-Camma 
0 

Waus t 
2 

No Run 
- 4 0  

3 
19 
16 

c I -  

W i l l i a m  F. Ramero, H-1 
Section Leader, DP West 

WFR: js 
cc: W i l l i a m M a r a m a n ,  CMB-ll 

f i l e  
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I '  

- -TO : 

FROM t 

SUEJECT : 

SYMBOL : 

< 
LO9 AUMOS SClENTlFIC LABORATORY 

UNIVERSITY OF CALICORNIA 
I S #  ALAMOS. NEW M U I W  07644 

TELEPHONE: 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE: March 8, 1966 

c 

Publicly 
€I* Aranda, €GI, DP.;West 

WEMLY KEPORT FOR WEEK ENDE? MARCH 6, 1966 

'I 
H-1-DP 

AIRBORMi: CONTAMINATION TESTS: mere w e r e  two above tolerance air count record4 
during the past week. 

February '28, 1966 
Room 512 - 30 d / m d  No explanation could be found f o r  this above 

tolerance a i r  counto 
floor, were monitored and no contaminstion wae 

I 

All surfaces, walls and 

found, 

March 1, 1966 
This above tolerance air count was probably 
due t o  sweeping of the f loor  after the cell in& 

Room 512 - ll d/m-M 3 

' had been plastered, 

SP&!CJXL A I R  TESTS: mere  was one special air test taken d- 
the past week, 

/ 

I 

NOSE COUNTS: No above tolerancenose counts were recorded. 

IIAND COUNTS: - N o  above tolerance h&d count8 were recorded, 
1 .. 

C O ~ ~ T E D  ACCIDENTS 

AND/OR INCIDENTS: None were' reported. 

Note: A l l  counts ara atpressed in d/n-$. - AIR EXHAUST SYSTEM: 
i 

stack1 stack2 seack3-  stack4 - Building 12 - F i l t e r  House: 



- _  . 

Room 313 - Stack Exhaust: Main stack Incinerator Stack 

Date: 2-28-66 - 3-4-66 6 24 

R o ~  413 - Exhausts: Stack Exhaust Main Exhaust 
Date: 2-28-66 - 3-4-66 14 21 

Alpha Room 401 - Stack B u s t :  
Date: 2-28-66 - 3-4-66 0 

Filter House - Building 146: 
2-28-66 
Date - 
3-1-66 
3-2-66 
3-3-66 
3-4-66 

, Average: 

\ 

HA: $3 
cc: wiuruo.'I&%rsman, W-Il 

f i l e  

Beta-Ganrma 
0 

I 

Exhaust 

' 3  
14 
a 
1 
1 

5 

Alto Section Leadeep, DP Weet 

MFlClAl USE , I  



. .  ,.. '. 

TO 
! 

FROM I 

SUBJECT I 

6YMBOb 1 

LOS ALAMOS SCIENTIFIC UWORATORY 
UNIVERSITY OF CALIFORNIA OmCIAL O ILY LOO A U M O B .  NEW MEXICO 87844 

TELEPHONE: 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, E-1 D A m  March 15, 1966 

I 

W i l l i a m  F. Romero, H-1 

WEEKLY REPORI! FOR WEEK ENDED MARCB 13, 1966 

E-1-DP 

AIRBORNE co"ATI0lV TESPS: 

March 8, 1966 
Room 51 Special Recovery 5 a1m-M 3 

March 9, 1966 
Building 35 - 9 d/m-M3 

i 

March 10, 1966 
Room 512 - 14 d / m - d  

There were four above tolerance air 
counts recorded during the past week. 

This above tolerance air count d e  
due t o  a hole i n  a drybox glove. 
glove was replaced on this date. 

!he 

Two polyethylene containers i n  p l a s t i c  
bags were found contaminated t o  2 0 4  c/o., 
and may have caused the above tolerance 
air count. 

Airborne act ivi ty  i n  t h i s  room occurred 
during the period of 8:00 a.m. t o  9:10 8. 

and could not be explained. 

This above tolerance a i r  count was 

probably due t o  cross-contamination from 
Room 501 during a "special" operation. 
The airborne count in Room 501 averaged 

I 

March.10, 1966 
Room 502 - 18 d/m-M 3 

SPECIAL A I 3  TESTS: 

NOSE COUNTS: 

245 d/m-M 3 during the special a i r  test. 

There were three special  air tests taken 

during the past week. 

No above tolerance nose counts were 
recorded. 

! 



-. .- 

I 

HAND COUNTS: 

CONTAMINA!L'E.D ACCDENTS 

AND/OR INCIDENTS: 

AIR EXHAUST S Y S r n :  

Buildiwq 12 - Filter House: 
Date: 3b7-66 - 3-11-66 

Room 313 - Stack m u s t :  
Date: 3~7-66 - 3-11-66 

Ro- 413 - Exhausts: 
Date: 3-7-66 - 3-ll-66 

ROCXII 401 - Stack Exhaust: 
Date: 3-7-66 - 3-11-66 

F i l t e r  HOUSe - Building 146 
Date - 
3-7-66 
3 -8-66 

3-10-66 
3-11-66 
Average: 

' 3-9-66 

WFR:js 
CCt  william Mtwaman, a5ll 

file 

! 

No above tolerance hand counts were 

recorded. 

None were reported. 

Note: A l l  counts are expressed In d/m-Br - 
Stack1 Stack2 Stack 3 StackL 

3 3 2 1 

Main Stack Incinerator Stack 
6 331 

Stack B u s t  Main Exhaust 

10 70 
I !!?&!% Beta-Gamma 

0 0 

b y  -1 
U-take Exhaust 1 -  

3251 2 

521 3 
39,389 28 ' 

1548 2 

3825 4 
8907 0 

W i l l i s m  Fa RomerO9 H-1 
Section Leader, DP West 

.. . 

.. 



.I . - ' -  

TO 

FROM : ' 

5U J ECT, : 

SYMBOL : 

I 

LOS APAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFOANIA 

LOB ALAMOS. NEW MEXICO 87844 
TeLEPHONEt 

OFFICE MEMORANDUM 
March 22, 1966 DATE: Dean D. Meyer, Group Leader, H-1 

R-1-DP 

AIRBORNE CONTAMIXATION TESTS: 
I 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CON"ATE3)  ACCIDENTS 
AND/OR INCIDENTS: 

AIR EXHAUST SYS!l!EM: 

Building 12 - F i l t e r  House: 
Date: 3-14-66 - 3-18-66 

R O ~  313 - Stack Exbsust: 
a t e :  3-14-66 - 3-18-66 

Room 413 - Exhausts: 
Date: 3-14-66 - 3-18-66 . 

Roam 401 - Stack Exhaust: 

Date: 3-14-66 - 3-18-66 

There were no routine air tests recordec. 
exceeding 4.0 d/m-M3 during the past weci 

No special sir t e a t s  were taken during 
the past week. 

No above tolerance nose counts w e r e  
recorded. 

No above tolerance hand counts were 
recorded. 

None were reported, 

- Note: AU. c m t a  are expressed i n  d/m- 

S t a c k 1  Stack2 Stack3 stack 4 
2 1 1 1 
- 

I 
Main Stack Incinerator S a c k  

4 10 

Stack Exhaust Main Exhaust 
21 21 \ 

Alpha - Beta-Gamma 
0 0 



Mlter  House - Building; 146: 

Date Intake 

(Day Run) 

- 
3-14-66 1401 

3-15-66 1883 

3 -17 4 66 509 
3-18-66 504 
Average: u48 

3 -‘16-66 1443 

R M e d L a b  Counsel 
Publicly Releasable 

Exhau6t 

2 ’  
2 

2 

2 

6 
3 

Section Leader, DP West 

WFR: js 
cc: williamwraman, CMB-u 

file 

. 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

ulb ALAMOS. NEW MEXICO 07844 
TELEfWONEi 

TO 
I 

FROM I 

SUBJECT: 

SYMBOL I 

i 

'OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, E-1 

. .  

. .  

E-1-DP 

AIRBORNE C0N"ATIClN !PESTS! 

i 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CO- ACCIDENTS 

AND/OR mClDENTS: 

AIR EXHAUST SYSTEM: 

B U l l d i n g  12 - F i l t e r  House: 
Date: 3-U-66 - 3-25-66 

Room 313 - Stack ,B&aUSt: 

mte: 3 4 - 6 6  - 3-25-66 

Roam 413 - Exhausts: 
mte: 3-U-66 - 3-25-66 

4 

There was one above tolerance sir count 
recorded during the past week. 

l h i s  above tolerance a i r  count probably 
occurred during the transfer of an empty 

filter boat fram the pickling drybox by 

means of a plastic bag. 
contained pU02. 

by persons involved. 

mere were no special air teste taken durir 
the past week. 

No above tolerance nose counts were recorde 

me boat orig(nnl' 

Ihll-face masks were worn 

No above tolerance hand count 

None were reported. 

Note: All counts are expressed In d/xn-d, - 
Stack1 Stack 2 

3 1 

Main Stack 
7 :, 

Stack Exhaust 
10 

Incinerator Stack 

8 

Min Exhauet 



&E 
0 

Beta-Damms 
0 

F i l t e r  House = Bull- 16: 
Date - 
3-21.-66 
3-22-66 
3-23-66 
3-24-66 
3-25-66 

I 

6 
23 
1 
1 
1 
7. Aversge: 

Will iamF. Ronaero, E-1 
Section Leader, DP Weet 

r 
i I 

OFFICIAL USE ONLY 



.. 
- LOS A U M O S  SCIENTIFIC LABORATORY 

UNlVERSlTY Of CALIFORNIA 
LO8 AUMOS. NEW MUIICO 87844 

TELEPHONK: 

OFFICE MEMORANDUM 
, ro :, Dean De Meyer, Group Leader, E-1 DATE: A p r i l  5, 1966 

I 
Rwiewed/Lab Cm” 

FROM t W U a m  F. Romero, H-1, DP West public\y R e k m b ~  

SUBJECT: -Y m m  FOR WE=M: E ~ D E D  ApRlL 3, 1966 

SYMBOL t I E-1-DP 

AIRBORNE CON!UM~TIOIV TESPS: There were two above tolerance air counts 
recorded during the past week. 

March 29, 1966 
Room 512 - lo d/m.d The air inlets in this room were closed for 

- two weeks in order t o  check on the  source of 
airborne contamination. No above tolerance 
air counts were recorded during this period. 
The air inlet was opened on March 28, 1966, 
and high airborne ac t iv i ty  was again detected 
in the room, fnaicating the intake air duct BE 

I 

a possible source of air contamZnation. 

 arch 31, ig66 
Room 401, C e l l s  # 3 p d  #b 

Cell #4 - 5 a/m- This above tolerance air count was due to 
cleanup of the c e l l s  following a contaminated 
operation. 
cleanup untilmonitorlng of the area showed 

Full-face masks were worn durlng 

decontamination was canplete. 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

There were two specfal air tests taken during 

the past week, 

No above tolerance nose counts were reoorded. 

&AND corns: No above tolerance hand counts were recorded. 

Hone were reported. I i 

OFFICIAL USE oHtr ; 
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AIR EXHAUST SYSTEM: 

Building 12 - Filter House: 
Date: 3-28-66 - 4-1-66 L 

Room 313 - Stack Exhallst: 
Date: 3-28-66 - 4-1-66 
Room 413 - Exhausts: 
mte: 3-28-66 - 4-1-66 
Room 401 - Stack Exhaust: 
Date: 3-28-66 - 4-1-66 
Filter House = B u i l d t ~ ~  146: 
Date 

3-28-66 
3-29-66 
3-30-66 
3-31-66 
4-1-66 

- 

Average: 

I 

Note: All counts are expreesed In d/m=$. - 
Stack1 Stack  2 Stack 3 Stackk 
1 1 1 1 

Main Stack Incinerator S t a c k  

2 4 

Stack Exhaust 
43 

Main Exhaust 
, o  

Alpha Beta-Gamma 
0 1 

(my -1 

' 2373 
3.289 - 

453 
1070 

259 

J- Intake B U 6 t  

2 
4 
1 
1 

3 
2 

I 

WilLiam Fe Roanero, E-1 
Section Leader, DP West 

WFR:Js 

OFFICIAL USE OllLY 

I 



.- : . 

TO 

FROM : 

SUBJECT: 

BY hi 60 L I 

LOS ASAMOS SCIENTIFIC LABORATORY 
-.I UNIVERSITY OF CALIFORNIA 
I .'- LO6 ALAMOS. NEW MEXICO 87844 

TELEPHONE: 

GFFICE MEMORANDUM I 

Dean 0. Xcyer, Grou2 Leader, H-1 

Lab Counsel R W  

SpECm A I R  TESTS: 

A I R  EGU-UST 'SYSTEM: 

Bxilding 12  - Filter House: 
&%e: 4-4-66 - 4-8-66 
liom 313 - S-Ack Exhaust: 
,-%e: 4-4-66 - 4-8-66 
RooZIl 413 - Bhzusts: 

 ate: 4-4-66 - 4-8-66 
Room &Ol - Stack Ekhaust: 
Date: 4-4-66 - 4-8-66 

DATE: A p r i l  12, 1966 

There was one above tolerance air count 
recorded during the past week. 

No reasonable explanation could be found 
f o r  this above tolerance a i r  count. 

There were five special a i r  tests taken 
during the past week. 

No above tolerance nose counts were recorded, 

No above tolerance hand counts were recorded, 

', None were reported. 

Note: All counts are expressed in d/m-$. - 
Stack 1 Stack 2 Stack 3 Stack 4 

2 3 3 1 

&??in Stack kc ine ra to r  Stack 
3 6 

Stack Exhaust Main ExJmmt 

30 25 

Alpha 
0 

Beta-Gaxm 
0 



Fi l t e r  Eouse - Euilding 146: b Y  

1;-4-66 
4-5-66 
4-6-56 
4-7-66 
4-8-66 
Average : 

Intake 

588 
76 

933 
1595 

115 
661 

Exhaust 

2 

William F. Romero, H-1 
Section Leader, DP West 

L 



, , .. 

I 

: 3  

LOS ALAb?QS SCIENTIFIC LABORATORY 
U N i V E S S I  I Y O F  CALIFORNIA 

LO6 ALAMOS. N E W  MEXICO 878.4.Q 

" TELEPHONE: 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, E-1 DATE: April 19, 1966 

I 

Review&/Larb 
Publicly Releasable 

FROM : William F. Romero, H-1, Di? West 

SU BJ ECT : WEEKLY RXPCET FOR WEEK ENDED PLPRIL 17, 1966 

i 

AIRBORNE CONTAKINATION TESTS : 

SPECUL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

A i i / O f l  INCIDENTS : 

AIR EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 

Date: L-11-66 - 4-15-66 

Room 313 - St2ck Ekhaust: 

Datb: 4-11-66 - 4-15-66 

Date: 4-11-66 - 4-1!%66 
Room hOl - Stack Exhaust: 

D a t e t  b-11-66 - 4-15-66 \ 

There were no routine a i r  t e s t s  exceedin 

4.0 d/m-M recorded ckr&p,n the pas t  week 
3 

There were seven special  air tests 

taken during t h e  past  week. 

No above tolerance nose co-imts were taken 

during the  past  week. 

If0 above tolerance hand counts weretaken 

during t h e  pas t  wesk. 

None were reported. 

3 
Note: All counts are o x p e s s e d  i n  d/m-H 

Stack 1 Stack 2 Stack 3 Stack 4 
h 1 h 1 

Main Stack Incinerator Stack 

4 21 

Stack Exhatist . 
46 20 

0 . O  



Flit - 

\ 

Rouse - BU 
Date - 
4-11-66 
4-12 -66 

4-13-66 

4-14-66 

4-15 -6 6 

hGerage : 

c .C1, . ,. -. 

-2 

lding 1.46: (Day 

Intake m a u s t  

420 
821 

9241 

297 

28L 

2213 

2 
8 

9 

1 

0 
I 

4 

WFR: js 

. 

cc: William Marainand CMB-11 
F i l e  



> : . . '  LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS. NEW MEXICO 87644 
TELEPHONE: 

OFFICE MEMORANDUM 
'0 : Dean D. Meyer, Group Leader, H-1 DATE April 26, 1966 

FROM * W i l l i a m  F. Rmero, H-1 

SUBJECT: WEEKLY REPORT FOR WEEK ENDED APRIL 24, 1966 

SYMBOL : H-1-DP 

K & d b b  
Publicly ReleasaMe 

AIRBORNE CONTAMINATION TESTS: There was  one above tolerance air count 

recorded during the past week. 

April 22, 1966 
Room 501 - 11 d/m-h? This above tolerance a i r  count w a s  due t o  

SPECIAL AIR TESTS: 

removal of a contaminated p l a s t i c  bw f r o m  

the 3 p"F4 boat storage station. Full- 

face masks were worn by persons involved. 

There w e r e  four special a i r  tests 'taken 

during the past week. 

No aaove tolerance nose counts were recorded 

No above tolerance hand counts were recorded 

NOSE COUNTS: 

HAM) COUNTS: 

CO"l?AMINA!lXD ACCIDENTS 

AKO/OR INCIDENTS: None were reported. 

Note: A l l  counts are expressed i n  d/m-d. - AIR MHAusT SYSTEN: 

Building 12 - F i l t e r  House: Stack 1 Stack 2 Stack 3 Stack 4 

Date: 4-18-66 - 4-22-66 3 2 2 1 

Room 313 - Stack Exhaust; Main Stack Incinerator Stack 

D a t e :  4-18-66 - 4-22-66 3 20 
I 

Roam 413 - Exhausts: Stack Exhaust Main Exhaust 

Date: 4-18-66 - 4-22-66 23 53 



Room 401 - Stack Exhaust: Alpha 

Date: 4-18-66 - 4-22-66 0 

F i l t e r  House - Building 146 

Date Intake 

(Day Run) 

- 
4-18-66 699 

4-19-66 943 
4-20-66 r 4  
4-U-66 602 
4-22-66 

Averwe: 
c 

WFR: js 

cc: W i l l i a m  Maraman, CMB-u. 
file 

Exhaust 

3 
1 

15  
4 

I 256 1 

555 5 

/ &# 
W i l l i a m  F. Romero, H-1  
Section Leader, DP West 



r .. 
LOS ALAMOS SCIENTIFIC LABORATORY 

 LO^ ALAMOS. NEW MEJUCO e7044 
UNIVERSITY OF CALIFORNIA 

TELfPHONa: 

r OFFlCE: MEMORANDUM 
I '0 I Dean De Meyer, Group Leader, E-1 DATE: & 3, 1966 

R d l L a b  Cmnd 
publicly 8E?kabk d dof * W i l l i a m  F. Ramen, E-1 

SUBJECT: 

SYMBOL t H-l-DP 

WEZKLY REPORT FOR WEEX ENDED MAX I, 1966 

' AIRBORmE CONUMIFWTOI!I TESTSr There was one above tolerance alr count 
recorded during the past week. 

smcm AIR mms: 

(- NOSE COUIQTS: 
I 

EAIqD corns: ' 

CO- ACCIDERPS 

AND/OR INCIDE2lTS: 

AIR MHAUST SYS!IX?& 

Buipdina 12 - Filter House: 
Date: 4-25-66 - 4-29-66 
Room 313 - Stack Bchaust: 
Date: 4-25-66 - b29=66 
Roam 413 - Exhausts: . 

Date: b25-66 - b-29-66 

'phis above tolerance air count was probably 
due to the transfer of material from the 
drybox airlock. 
Respirators were worn during the transfere, 

Contaminant WBB actinium 221 

%ere was one special air teet taken during 
the past week. 

no above tolerance nose c&ts were recoriled. 

No above tolerance hand count6 were recordled. 

None were reported.' 
- 

Note: 

Stack P Stack2 s t a c k 3  Stack 4 

Au counts are expressed in d/m-d, - 
2 2 2 2 

Main Stack 
3 

Stack Exhaust 
50 

Alpha 
0 

fncinerator Stack 

. I  
. 

Main Exhaust 

43 

' .  
" 

i. , 

Beta-(kumna 
1 

i 
I 

. .  



Intake 

351 
3070 
581 
1061 

357 
1084 

- Dste - 
L25-66 
4-26-66 
4-27-66 
4-28-66 
4-294 

Exhauuet 

' 2  
a 
1 

. 2  

3 
3 Average: 

. .  
. .  

, ' .  . ,  
William F. Romero, E-1 
Section Leader, DP West 

.. . 

. .  
. .  

, 

USE 0 WLY 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS. NEW MEXICO 8,7544 
TELEPHONE: 

OFFICE MEMORANDUM 
E-1 

MAY 8, 

DATE: May 10, 1966 Dean D. Meyer, Group Leader, 

FROM I 

SUBJEC7': 

SYMBOL I 

RewiwdlLab CwnSd 
Publicly Releasable 

Henry Aranda, H-1, DP West 

FOR WEEK ElqDED WEEKLY mom 
H- 1-DP 

There were 
4.0 d/m-M 3 

no routine air tests exceeding 
recorded during the past week. 

AIRBORNE CONTAMINATION TESTS: 

I 

smcIAL AIR TESTS: no special 
past week. 

air tests were taken durtng th 

No above tolerance hand counts were RAND COUNTS: 
recorded. 

No above tolerance nose counts were 
recorded. 

NOSE COUNTS: 

.CONTAMINATED ACCIDk;rJTS . 
AND/OR IIoCIDEEl!S: None were reported. 

Note: All counts are expressed in d/m-M 3 - A I R  EXHAUST EXSTEN: 

Stack 1 Stack 2 Stack 3 Stack 4 
2 2 - 1  1 

Building 12 - Filter House: 
Date: 5-2-66 - 5-6-66 
Room 313 - Stack Exhaust: 
Date: 5-2-66 - 5-6-66 

Main Stack 
2 

Incinerator Stack 

15 

Room 413 - Exhausts: 
Date: 5-2-66 - 5-6-66 Stack Exhaust 

24 
Main Exhaust 

25 

Alpha 
0 

Room 401 - Stack Exhaust: 
Date: 5-2-66 = 5-6-66 

Beta-Gamma 
0 



R w L a b  
Publicly, Releasa bie 

Exhaust 

9 
3 
1 
2 
1 

3 

Filter House - Building 146: 
Date 

(Day Run) 

Intake - - 
5-2-66 2546 

171 
5-4-66 870 

5-3-66 

5-5-66 464 
705 
951 

~ 5-6266 
Average: 

. .~ .. 
! 

c 

Alt. Section-Leader, DP West 

HAtJ-s 
* cc: WIlliamMaraDlEn, CMB-11 

. I  

fi le 

i 
I 

. .  

r 

i 

\ 
. .  

I 

c 

.* 

I 

, : . I  5, 
, -  

a ,  



* 

I 
FROM 1 

SUBJECT : 

SYMBOL : 

. .  

I , 

LO5 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS. NEW MEXICO 87044 
TELEPHONEt 

OFFICE MEMORANDUM 
DATE May 17, 1966 Dean D. Meyer, Group Leader, H-1 

William F. Romero, H-1 

WEEKLY REPORT FOR WEM EmDED MAY 15, 1966 

H-1-DP 

AIRBORNE CONTAMINATION TESTS: 

m y  io, 1966 
Room 513 Special Recovery. 

3 7 4 m - M  

. , .  

SPECIAL AIR TESTS: 

NOSE COUNTS: 

RAND corns: 

There were two above tolerance air counts 
recorded durlng the past week. 

I 

This above tolerance air count w a s  due 
to a hole in a drybox glove in the south 
line. The glove was replaced on this 
date. 

Aifborne contamination occurred during 
cleanup of dust contamination from under 
a transformer located on the .east side 
of the rooms 
detected by the automatic air sampler 
and the two men involved immediately left 
the room. Contamination under the 

transformer was probably due to a contemina 
incident which occurred in this room 
several months ago. 

The high air count was 

There were three special air tests taken 
during the past week. 

No above tolerance nose counts were 
recorded. 

No above tolerance hand counts were 
recorded 

I 

. .  



CONTAMINATED ACCIDEXTS 

AND/OR INCIDENTS: None were reported. 

3 
counts are expressed in d/m-M Note: A l l  - 

Stack 1 
1 

A I R  EXHAUST SYSTEM: 

Stack 2 Stack 3 Stack 4 
1 1 1 

Bui lding  12 - F i l t e r  House: 
Date: 5-9-66 - 5-13-66 . 

Incinerator Stack 
14 

Main Stack 
6 

Room 313 - Stack Exhaust: 
h t e :  5-9-66 - 5-13-66 

.I 

Main Exhaust Room 413 - ESrhausts: 
Date: 5-9-66 - 5-13-66 

Stack Exhaust 
15 .27 

Alpha 
0 

Room 401 - Stack Exhaust: 
Date: 5-9-66 - 5-~3-16 

Fileer House - Building 146 
Date - 
5-9-66 

’ 5-10-66 
5-11-66 
5-12-66 
5-13-66 
Average: 

Beta-Gamma 
0 

(Day k) 
Exhaust Intake 

§88 
316 
692 

2678 
5949 
2045 

3 
2 . 
6 .  
7 
5 
5 

I 

Y 

William F.  Romero, H-1 
Section Leader, DP West 

WFR: 3 s 
cc: William Maraman, CMB-11 

f i l e  

I 

. .  i 



LO9 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O f  CALIFORNIA 

Lob ALAMOS. NEW IJLUICO 87b44 
TBLIPWON~: 

OFFICE MEMORANDUM 
I TO : Dean D. Meyer, Group Leader, E-1 DATE: M8y 25, 1966 

FROM * William F. Romero, H-1, Dp West 

SUBJECT: WEEKLY HEPORT FOR WEEX ENDED WY 22, 1966 

SYMBOL : H-1-DP 

AIRBORNE C O P I T ~ A T I O N  TESTS: 

I 
SPECIAL A I R  TESTS: 

There were no routine air tests exceeding 
4.0 d/m-M recorded during the past week. 3 

There were two apecisl air teste taken 
during the past week. 

NOSE c m s :  no above tolerance nose counts were recordt 

HAND COUNTS: No above tolerance hand counts were recordt 

1 

CON”AMINA!I%D ACCIDENTS 

AND/OR INCIDEECS: None were reporte8. 

Note: All cbu~ts are expressed in d/m-$. - AIR EXHAUST SYSTEM: 

Building 12 - Filter House: 
Date: 5-16-66 - 5-20-66 
Room 313 - Stack Ehhaust: 
Date: 5-16-66 - 5-20-66 
Room 413 - Exhausts: 
Date: 5-16-66 - 5-20-66 
Room 401 - Stack Exhaust: 
Date2 5-16-66 - 5-20-66 

I 

Stack1 Stack2  Stack3 Stack 4 
2 1 1 1 

Main Stack 

3 
Incinerator, Stack 

14 

Stack Exhaust k i n  Exhaust 
19 PO 

Alpha 
0 

Beta-Gapma 
0 

c 

_.. ,-.. , 



Fi l t e r  House - Building 146: 
Date - 
5-16 - 66 
5-17-66 
5-18-66 
5-19-66 
5-20-66 f 

Average: 

W i l l i a m  Fa RmerOj II-1 
Section LeaBer, Dp West 

i 
/ 



LO9 ALAMOS SCIENTIFIC LABORATORY . .  - .- .- 

TO 

FROM : 

SUBJECT: 

SYMBOL I 

UNIVERSITY OF CALIFORNIA 
Lx)8 ALAMOS. NEW MEXICO 87844 

TELEPHONE: 

I OFFICE MEMORANDUM 
Dean D. Meyer, -Group Leader, H-1 DATE: June 1, 1966 

. R@/iewed/Lab coun=l 
William F. Romero, H-1, DP West Publicly Releasable 

WEEKGY REPORT FOR WEEK RiDED MAY 29, 1966 

H-1-DP 

AIRBORNE CONTAMINATION TESTS: Bere was one above tolerance air count 
recorded during the past week. <, 

I 

m y  26, 1966 
Building 35 - Waste Treatment Lab. (H-7) 

* 

7 d/m-MJ 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CON TAM IN^ ACCIDENTS 

AND/OR INClDENTS: 

May 24, 1966 
ROCXU 313 (CMB-8) 

on m y  24, 1966, at 8:30 a.m., 

This above tolerance air count occurred in 
the west end of the plant and may have been 
caused by Influent waste solution. 

There were two special air teste taken \ 

during the past week. 

No above tolerance nose counts were reoordec 

No above tolerance hand counts were recordec 

There was one contaminated incident reportei 
during the past week. 

a contaminated incident occurred in 
Roam 313, DP West, resulting in contamination of the southeast side of the 
roam. 
#k? continuous cycle evaporator blew out the teflon expansion Joints on the 

eolution spilled onto the floor. 
measured 1000 c/m to 20,000 c/m. 

The incident occurred when a sudden release of pressure in the 

gyreac crohmn losated above *e a+. AppmXlaftetew t;#i~%y liters 62 U=839 
Surface contamination In the spill area 



, . ' F .  

! 

ReviewedLab 
Publicly Releasable t - 2- 

There was no iqjury to any of the room personnel involved in the incident, 
One of the men received contamination on the back of his  coveralls which he 
changed immediately and showered. No personal contamination was detected afte 
showering. 

Cleanup of the spill was started immediately. m e  solution was wiped w i t h  

absorbent paper and eaved for recovery. The overhead piping, top of tanks, 

and evaporator unit were wiped down with damp absorbent paper. 
decontamination was accomplished on May 25, 1966. 

F i n a l  

I 

Airborne contamination tests taken in the room from 8:00 a.m. to 
3 ll:45 a.m. shared an average count of 3 d/m-M . 

was 18 d/m-M3, 
recorded. 

The highest count recorded 
Nose counts were taken and no above tolerance counts were 

The cause of the incident is being investigated. 

AIR EMIAUST SYSTEM: - Note: 

Building 12.- Filter House: Stack 1 Stack 2 Stack 3 Stack 4 

All counts are expressed in d/m-$. 

Date: 5-23-66 - 5-27-66 
 ROO^ 313 - Stack Exhaust: 
Date: 5-23-66 - 5-27-66 
Room 413 - Exhausts: 
Date: 5-23-66 - 5-27-66 
Room 401 - Stack Exhaust: 
Date: 5-23-66 -- 5-27-66 

Filter House - Building 146: 
Date - 
5-23-66 
5- 24=66 
5-25-66 
5-26-66 
5-27-66 
Average: 

2 2 

:' Main Stack 
6 

Stack Exhaust 
27 

Alpha 
0 

Intake 
1636 
1n9 

131 462 
456 
459 
3426 

1 1 

Incinerator Stack 
22 

Main Exhaust 
33 

/ 

Beta-Gamma 
0 

Exhaua t 
4 
3 
28 
4 
2 
a 

- -  
i 

t 
: Section Leader, DP Weat : *  

& 
William F. Romero, H-1 

I 

WFR: j s  

cc: Williamhramsn, c M B = l l  



TO : D-D. 

AIRBORNE C-TIOIQ TESTS: Bere were two above tolerance air counts 

recorded during tihe past week. 

May 3l, 1966 . 
! h i s  above tolerance Sir count was probably 
due to holes i n  the iirybox gloves. 
were changed on this date. 

- 5 1  sPec~-overp  

S i x  g l o v e s  
5 %l- 3 

I 

June 2,1966 
mildiw 35 - 6 v-9 lplis above tolerance air count may have been 

due to cross-con-tion from the Rasfinate 
!freatlng Roam dw-2ng the processing and 
ai8poSaL of u433 solutioncl 

SPECIAL AIR mms: 

NOSE COUN!l!S: 

HAND COuIqTS: 

Were were five special. air testa taken during 

the past week. 

IBo above tolerance nose counts ware recorded, 

No above tolerance hand counts were recorded, 

1 

I 



... ... 

I 

i 

I 

A I R  EXHAUST SYSmm 

Buildins; 12 - Filter House: 
Date: 4-31-66 - 6-3-66 

 ROO^ 313 = Stack Exhaust: 
Date: 5-31-66 = 6-3-66 

ROCXU 401 = Stack Exhaust: 
Date: 5-31-66 - 6-3-66 

F i l t e r  House - Bullding 146: 
Date - 
5-30-66 
5-31-66 
64.-66 
6-2-66 
6-3-66 
Average: 

-2- 

ReviwedlLab 
Publicly 

- Note: 

Stack1 Stack2 Stack3  Stack4 

All caunte 81te expressed in d/md. 

1 1 1 0 

Main Stack Incinerator Stack 

2 7 

_Alpha Beta-Gama 
0 0 

(mv 
&take 

no Run 
308 

536 
15,873 
4285 

422 

Exhaust 

100 Run 
2 
2 
3 
31 
9 

* -  



TO 

FROM : 

SUBJECT: 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS. NEW MEXICO 87D44 
TELEPHONE: 

OFFICE MEMORANDUM 
D e a n  D. Meyer, G m p  Leader, E-1 DATE: June 14, 1966 

W i U m F .  R o m e r ~ j  H-1, DPWest 

c m m  INCIDENT, ROOM 501, DP WEST 

H-1-DP 

On June lo, 1966, at 1:45 p.m. , a contaminated incident occurred in 
Room 501, DP West, resulting in the release of airborne alpha contamination. 
About ten milliliters of hydriotic acid was being added to a bottle of 
plutonium nitrate solution prior to being introduced into the ILumber one 
precipitation vessel. 
by -a z CMB-11 chemical operator, causing contaminated 
furnee to be released into the 1-0- atmosphere. 
full-face mask when the incident occurred. 

A reaction occurred as the acid was being poured 

Mr.m was wearing a 

'Phe area was monitored and the alpha emittlng contamination level as  
2 detected with a Pee Wee (55 cm probe) was 500 c/m to 104 c/m on the floor 

and immediate area. 
was activated approximately ten minutes dter the incident occurred and the 
room was immediately evacuated. Personal contamination was limited to a 
count of 5000 c/m on the right coverall sleeve of the operator involved. 

The automatic alam on the Eberlhe AIM-3 air monitor 

Decontamination of the floor and unit was carried out on the above date. 

The air smslers were changed at 2:OO p.m. and an average airborne count of 

Above 
tolerance air counts were also recorded in Room 502 (13 d,/m-d) and Room 505 
(9 d/xn-d) due to cross-contamination from Room 501. 

139 d/W$ was recorded. The highest count recorded was 423 d/m-M 3 . 

Nose counts taken by persons involved in the incident were below 
tolerance. Mr. was scheduled for a routine plutoniumurinalysis 
t e s t  on &ne 13, 1966. 

I 

W i l l i a m  F. Romero, H-1 
Section Leader, DP West 



LOS ALAMOS SCIENTIFIC LABORATORY 

. TO 

FROM' I 

SUBJECT : 

SYMBOL : 

UNIVERSITY O F  CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 87844 

TELEPHONE: 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, E d  DATE: June 14, 1966 

W i l l i a m  F. Romero, E-1 

WEMLY REPORT FOR WEEK ENDED JumE.12, 1966 

H-1-DP 

AIFU3OHNE C O " A T I 0 N  TESTS: 

SPECIAL A J 3  TESTS: 

NOSE COUNTS: 

BAND corns: 

C Q " A T E 3 D  ACCIDENTS 
AIQD/OR IXCIDEPITS: 

mere were three above'tolerance air counts 
recorded durlng the past week. 

'phis above tolerance air count was due to 
a contaminated incident. 

These two above tolerance sir counts were due 
to cross=contamination from Roam 501 resultin4 
from a conteminated incident. 

!there were three special air tests taken 
&ring the ]past week. 

No above tolerance nose counts were recorded. 

No above tolerance hadl counts were recorded. 

On June u), 1966, a contaminated incident 
occurred I n  Roam 501. A separate report is 
enclosed. 

J 



AIR EXHAUST SYSTEM: 

Bui ldbg  12 - Filter House: 
Date: 6-6-66 - 6-m-66 
Room 313 - Stack Exhaust: 
k t e :  6-6-66 - 6-10-66 
Room 413 - Exhausts: 
Date: 6&-66 - 6-10-66 

) 

Room 401 - Stack Exhaust: 
Date: 6-6-66 - 6-10-66 
Filter House - Building 146: 
Date - 
6-6-66 
6-7-66 
6-8-66 
6-9-66 

, 

6-10-66 
Average: 

WFR:#js 
cc: w i l l l a m  PIaraman, CMB-ll 

file 

- Note: All counts are expressed in d1rn-g. 

S t a c k 1  Stack 2 Stack3 Stack4 
6 5 1 2 

Main Stack Incinerator Stack 
a 24 

Stack Exhsust Main Exhaust 
48 188 

Alpha Beta-Gamma 
0 I' 0 

1076 
347 
371 
556 
95 
489 

Exhaust 

4 
2 
4 
2 
1 '  
3 

W i l l i a m  E'. -em, E-1 
Sectlon Leader, DP West 

I 



TO 

POB ALAMOS SCIENTIFIC LABORATOR 
UNIVLRSITV OF CALIFORNIA 

Lo8 AUMOE. NEW M e X l C O  87844 
TELLPnONSi 

OFFICE MEMORANDUM 
Dean Do Meyer, Omup Leader, E-1 DATE me a 8  l966 

FROM 8 E- Araada, E-1 

SUBJECT: UEEKLY REPORT FOR WEEK ENDED JUNB 19,1966 

SYMBOL : E-1-DP 

AIRBORNE C O ~ O I V  TES'PSr mere was one above tolerance air count 
recorded daring the past week. 

June 14, 1966 
Rooaa 501 = 7 d / m d  'phis above tolerance &%IT count was probab. 

caused by the opening of the #1 wlthdrawa: 
unit which was h-, contamlnate8 fo- 
the contaminated incident on h e  10, 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

There was one speciaJ. alr f a s t  taka 
durJmg the paet week. 

No above tolerance nose coullte were reaord 

HAND COUNTS: No above tolerance hand eounts were reuoH8 

AND/OR INCIDENTS: 

I 

Building 12 - Filter House: stack1 El.eack2 stack3 stack4 
Date: 6-13-66 - 6-17-66 4 3 2 2 

Roam 313 - Stsck Ex.h&ust: Main Stack Bcherator Stack 
Date: 6-13-66 - 6-17-66 6 17 

Ram 413- -usts: staclc lkllau6t Main Exhast 
Date: 6113-66 - 6-17-66 88 126 



Error 
An error occurred while processing this page. See the system log for more details. 



~~~~ Los AUMOS SCIENTIFIC LABORATOR 
UNIVERSITY OF CALlfORNlA 

-8 AUMOS.  NEW M U l C O  a7544 
TELEPHONS: 

\ OFFICE MEMORANDUM 
- -TO I Dean De Meyer, CImp Leader, E-1 DATE: m e  28, 1966 

AIREoRlqE CmmmION TESTS: There were no routine air teste exceea  

4.0 a/m,M3 recorded B- the paet vee~ - 

~ SPECIALAIRTESTS: mere was one special air test ta2;en 
2 duriag the paet week. 

EEAM, COUNTS: 
k 

No above tolerance hand counts were 
recorded, 

mOSE c m s :  No above tolerance nose counts were 
recorded, 

/ 

C O ~ ~ A ! E E D  ACCIDEN!I!S 

AND/OR II9CIDWTS: A contaminated incident occurred at 

North  on June 20, 1966,:-ht 7:15 a.mm 

’ (  
DP Ea& (amp -3) Room 5501 - 

I 

A separate report i e  enclosetlo 

A I R  EXHAUST SYSTEN - Note: All counts a m  expreesed in 
d/rn-d. 

Building 12 9 Filter House: S t a c k 1  Stads2 StLLcka S t a c k 4  

Date: 6-20-66 - 6-24-66 2 2 1 1 

Room 313 - stack Exhaust: Main Stack Incinerator Stack 
Date: 6-20-66 - 6-24-66 3 24 

MOrm 413 - -USt6: Stack Exhaust k i n  Exhaust. 
mte: 6-20-66 - 6-24-66 198 43 

i . ,  



. .  

-2- 
RC?Vi@Wd Lab Counsel 

Filter Hause - Buil- 146: (Ikqr Run) 

Date - 
6-rrO-66 
6-U-66 
6-22-66 
6-23-66 
6-24-66 
Aperage: 

file 

. .  

I .  

. .  
. . .  

Exhauet - Intake - 
1586 3 
423 7 
425 3 
959 2 

405 1 
760 3 

i 

'C 

- -  
W i U a m  F. Roonero, E-1 
blectlon Leacler, DP West 

. .  

. .  
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- -TO * 

FROM : 

SUBJECTt 

SYMBOL 1 

, .  

LO8 ALAMOS SCIENTIFIC LABORATOR’r 
UNIVER’SITY O F  CALIFORNIA 

108 ALAMOS. NEW MEXICO 81b44 
TELEPHONE: 

OFFICE MEMORANDUM 
Dean D. Mepar, Group Leader, E-1 DATE: J d y  6, 1966 

H 4 - W  

C O r n ~ N A  TION TES Ts& 

30. 19a 

3 
- 
Room 506 - 9 

SPECIAL AIR TESTS% 

I 

There were two routine air tests 

exceeding 4,O d/-M recorded during 

the past week. 

3 

Rtc, gloves were changed on the drybox 

line on t h i s  date and probably caused 

this above tolerance air count. 

face masks wereworn persons involvec 

Full- 

This above tolermoe air count was due 

to croes-contamination fromRoom 501, 

An average airborne contamination count 

bf 192 d/m- 2 was recrorded in Room 501 

during a @ 3 p C i & l n  a i r  test, 

Two apeoial a i r  teats were taken during 

the past week, 

No above tolerance hand counts were 

reeorded 



. . .. 

I 

. .  

I 

gONTAMINATED BCCSDEEJTS 

AND/OR INGIDENTSZ &ne were reported. 
I 

EXHAUST SYSTEMS Notes A l l  counts' are expressed in d / , d  

Stack& Stack 2 Stack 3 Stack 4 
Deter Q'7-66 - 7-1-66 1 1 1 0 

- Stack Exhaust I Hads S t a e  &miner at or S t a& 

D a t e t  6-27-66 - 7-1-66 2 50 

Datet 6-27-66 - 7-lp66 37 37 

g 0 I &LE&#& 

Date8 6-27-66 - 7-1-66 0 

w-66 453 3 

6-28-66 653 2 

629-66 131 1 

6-30-66 181 2 

7-1-66 82 0 

Averages 300 3 'L 



1:. 

: TO 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

ALAMOS. N E W  MULlCO 87544 
TBLEPHONEr 

OFFICE MEMORANDUM 
: Dean D. Meyer, @roup Leader, E-1 DATE: 12, 

ReviewedlLab Counsel 
Publicly Releasable FROM I will- F. R a n e r O ,  E-1 

SUBJECT: B Y  mom FOR m m  10, 1966 

SYMBOL 8 E-1-DP 

AIRBORNE CONTAMIIQATIDXV TESTS: There were no routine air teets  qceed 
4.0 d./m-I$ recorded during the p&t we 

There were four special air tes ts  take 

during the past week. 
SPECIAL AIR !j!ES!lS: 

NOSE COWNTS: 

HAmD c(xINTs: 

CONTAMIMATED ACCIDEMlS 

AND/OR INCIDENTS: 

AIR EXHAUST SYS!EM: 

Building 12 - Filter Ebuae: 
Wte: 7=5-66 - 7-8-66 

Room 313 - Stack Exhaust: 
-Date: 7+66 - 7-8-66 

Room 413 - Exhausts: 
Date: 7-5-66 - 7-8-66 

. Room 401 - Stack Exhaust: 
Date: 7-5-66 = 7-8-66 

No above tolerance no88 coullta were 
recorded. 

No above tolerance hand c m t 8  were 
recorded. 

None were reported. 

Note: All counts w e  expressed in d/m- - 
Stack1 S t a c k 2  Stack3 Stack4 

4 3 2 1 

Main Stack Incinerator Stack 
4 27 

Stack Exhaust Main Exhaust 
30 84 

Alpha 
0 

Beta-Oamma 
0 ' .  

I 
? 
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FF!OM I 

SUEJECT: 

SYMBOL : 

--- -. 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 

William F. RQmero, E d  

WEEKLY REporcp FOR WEEK ENDED JULY 24,1966 

H-1-DP 

AIRBORNE CONW4JXATION TESTS: 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS: 

AIR EXHAUST SYSTEN: 

Building 12 - F i l t e r  House: 
Date: 7-18-66 - 7-22-66 

Room 313 - Stack Ekhaust: 
Date: 7-18-66 - 7-22-66 

Room 413 - lkhausts: 
Date: 7-18-66 - 7-22-66 

Room 401 - Stack Exhaust: 
Date: 7-18-66 - 7-22-66 

LO9 ALAMOS SCIENmFlC LABORATOR 
UNlVERSl fY  OF CALIFORNIA 

LO8 ALAMOS. NEW MEXICO 07544 
TELEPHONRt 

There were no routine air tests exceed- 
4.0 d/m-f recorded during the past week. 

There were three special air tests taken 
during the past week. 

No d o v e  tolerance none counts were record 

No above tolerance hand c~unte were record1 

On July 21, 1966, a contaminated Incident 
occurred in Room 604, DP West. 
report is enclosed. 

A separate 

Note: All counts are expressed In d / m d .  - 
S t a c k 1  Stack2 Stack2 Stack 4 

2 3 3 1 

Main Stack Incinerator Stack 

3 72 

Stack Exhaust Main Exhaust 

14 54 
c 

Alpha Beta-Camma 
0 0 



! 

- Filter Rouse - Building 146: 

7-20-66 
7-21-66 
7-22-66 
Average : 

cc: w i l l i a m  Maraman, -m-u 
file 

. . .  

Exhaust 

5 
1 
2 

2 
2 

2 

William F. Romero, E-1 
Section Leader, DP West 

c 

. 

t '. . $ . .  
.. . 
: -  



FROM I 

SU E'J ECT : 
- . .  

LOB ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LO8 ALAMOS. NEW MEXICO 87044 
TELEPHONE: 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE: August 2, 1966 

WEXKLY REPORT FOR WEM ENDED JULY 31, 1966 

H-l-DP 

I 

AIRBORNE CONTAMIXATION mTs: mere was one above tolerance a i r  count 
recorded during the past week. 

July 25, 1966 
Room 307 (CMl?-4) 
13 d / m d  This above tolerance air  count was probabl 

due t o  the changing of a highly contaminat 
-box glove. 
during th i s  operation. 

There were three special  air  t e s t s  taken 
during the past week. 

HOSE COUNTS: No above tolerance nose counts were re=& 

HAND COUNTS: ' Mo above tolerance hand counts were record6 

Full-face masks were worn 

SP3XXA.L AIR TESTS: 

CONTAKUIAW ACCIDmTS .': 

AND/OR INCIDENTS: None were reported. 

-. Am .EX;I3AliST SIYSW: - Note: All count6 w e  expressed In d/m-M 3 

Ekailding 32 = Filter House: - S t a c k 1  S t a c k 2  Stacks S t a c k 4  
Date: 7-25-66 - 7-29-66 
Roam 313 - Stack Exhaust: Main Stack Incinerator Stack . 

Room 413 - Exhausts: Stack Exhaust Main Exhaust 
Date: 7-25-66' - 7-29-66 No Run 

3 2 1 1 

83 &le: 7-25-66 - 7-29-66 4 *  

30 

I 





TO 

LOS ALAMOS SCIENTIFIC LABORATOl 
UNIVERSITY OF CALIFORNIA 

u s  AUMOB. NEW MEXICO e7544 ’ &vTy-q$yi ” $ b L-9 7eusyp  v 
Q ; d B  g s$Jh*-&*, bbc EsL:;LI TELEPHONE: 

OFFICE MEMORANDUM 
: Dean D. Meyer, Group Leader, E-1 D A r E  August 9) 3.w 

AIRBORNE CONTAMINATION &!E: 

(- 

August 1, 1966 
Room 307 (CMF-4) - 19 d/m& 

mere were three above tolerance air 
counts recorded during the past week. 

llhese two above toleraqce air counts 
were probably due to transfer of 
material f r o m  the dryboxee. Reapirato 
are worn during the transfers. 

August 5, 1966 
R O ~  307 (CMFJ+) - 0 a/=& 

’ August 5, 1966 
Room 506 - 12 d/m$ The argon gauge on a plutonium procesd 

ilrybox became pressurized resulting in 
the above tolerance air count. The 

SPECIAL AIR TESTS: 

gauge was replaced on this date. 

There were two special air tests taken 
during the past week. 

NOSE COUNTS: No above tolerance nose counts were 
recorded, 

IIAND COUNTS: No above tolerance hand counts were 
recorded. 

CON-AW ACCIDENTS 
AND/OR INCIDESTS: None were reported. 

Note: All counts are expressed in d/m4 - AIR EXHAUST SYSTEM: 

Building 12 - Filter House: Stack1 Stack 2 Stack3 stack 4 
Date: 8-1-66 - 8-5-66 2 2 1 1 

Room 313 - Stack Exhaust: 
Date: 8-1-66 - 8-5-66 

Main Stack 

5 .  

Incinerator Stack 
46 

i 



-2- 

Room 413 - Exhausts: 
Date: 8-1-66 9 8-5-66 

I Stack Exhaust 
8 3 

Room 401 .I Stack Exhaust: 
Date: 8-1-66 - 095-66 0 

Alpha Beta-Gamma 
0 

Fi l te r  House - Building 146: (Day Run) 
- Date Ixrtake Exhaust 

8-1-66 403 1 
8-2-66 305 1 
8-3-66 493 1 
8-4-66 142 1 
8-5-66 
Average: 

) 

80 
284 

1 
1 

William F. Romero, E-1 
Section Leader, DP West I 

m: js 
cc: W i l l i a m  Msraman, CMB-11 

file 

I 



10s ALAMOS XIEN71FIC LABOPTOF 
UNIVERSITY OF CALIFORNIA 

Loo ALAMOS. NEW M U l C O  07814 
TELLPHONKt 

OFFICE MEMORANDUM 
: Dean D. Meyer, Group Leader, H-1 DATE: wet &# 1* - 

I '0 
I 

AIHBom c-TIom TESTS: There was one above tolerance E& count 
recorded during the past week, 

August u, 1966 
35, RaFfinste Roomp (E=7) !Phis above tolerance air count wae.probably 

due to a leak in the plastic bag on the 
solution t n  = l i n e  dip tube. Floor 
contamination rem 'to 20-K c/m m a  
detected and cleaaed up, 

Y$m3 - 

i 

SPECIAL AIR TESTS: There were two specld. air tests taken during 

the past week. 

NOSE COUIITS: No above tolerance nose count6 were recorded, 

HAM) COUNTS: No above tolerance hand coullte were recorded. 

CONTAMINAm ACCIDEEPPS 
AND/OR IITCIDEXVS: None were reported. 

AIR EXHAUST SYSTEM: 

Buildinhr; 12 - Nlter House: 
Date: 8-8-66 - 8-12-66 
Room 313 ., Stack Exhaust: 
Date: 8-8-66 - 8-12-66 

S t a c k 1  S-2 Stack3  Stack4 
5 4 3 2 

Main stack ' lhclnerator Stack 
5 44 

Alpha 
0 

B & - G M  
0 



Mlter House - BCijlrl.lng 146: 

Date - 
8-8-66 
8-9-66 
8-ID-66 
8-11-66 
8-12-66 I 

Average: 

-2- 

Intake 

468 
170 
163 
148 
114 

u3 

- 

- 

1 
2 

1 
1 
2 

1 
- 

WFR: $3 
co: william l%ramn, CMB-u. 

file 

Willlam F. Romero, H-1 
Section Leader, DP West 

. 



TELEPHONE: 

OFFICE MEMORANDUM 
SO : Dean D. Meyer, Group Leader, H-1  

AIRBORNE CONTAMINATION TESTS: 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CON'PAMINATED ACClDEmTS 

AND/OR INCIDENTS: 

AIR EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
Date: 8-15-66 - 8-19-66 

Room 313 - Stack Exhaust: 
Date: 8-15-66 - 8-19-66 

Room 413 - Exhausts.: 

Date: 8-15-66 - 8-19-66 

Room 401 - Stack Exhaust: 
Date: 8-15-66 - 8-19-66 

There were no routine air t e s t s  exceeding 
4.0 d/m-M3 recorded during the  past week. 

There were four special air tests taken 
during the past week. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

None were reported. 

Note: A l l  counts are expressed i n  d/m-M3. - 
I 

Stack 1 Stack 2 Stack 3 Stack 4 
4 3 2 1 

Main Stack Incinerator Stack 

I 2 35 

Stack Exhaust Main Exhaust 
39 48 

Alphs Beta-Gamma 
I 

0 1 



- 2 -  
- 

I Filter House - Building 146: (Day Run) 
Date 

8-15-66 604 
581 8-16-66 

627 8-17-66 

329 8-18-66 

- 390 8-19-66 

506 

Intake - - 

Average : 

Exhaust 
1 
1 

5 
2 

- 

1 - 
2 

Willlam F. Rmero, H-1 
Section Leader, DP West 

wFR:lsj 
cc: William Maraman, CMB-11 

f l l e  
r- 

P 



I . .  
I 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM' 
Dean D. Meyer, Group Leader, H - 1  DATE: August 30, 1966 

FROM : W i l l i a m  F. Romero, H-1 

SUBJECT: WEEKLY REPORT FOR WEEK ENDED AUGUST 28, 1966 

SYMBOL : H-1-DP 

AIEXBORNE CONTAMIXATION Tk5TS : 

Augu'st 26, 1966 
Room 209 - 8 d/m-M 3 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 
(- 

HAND COUNTS: 

! 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS : 

AIR EXHAUST SYSTEN: 

Building 12 - F i l t e r  House: 
Date: 8-22-66 - 8-26-66 

Room 313 - Stack Exhaust: 
Date: 8-22-66 - 8-26-66 

Room 411 - M a u s t s :  . 
Date: 8-22-66 - 8-26-66 

Room 401 - Stack Exhaust: 
Date: 8-22-66 - 8-26-66 

There was one above tolerance air count 
recorded during the past week. < 

No explanation could be found f o r  this  

above tolerance air count. 

There were no special a i r  t e s t s  taken 
during the past week. 

N o  above tolerance nose counts were recorded 

No above tolerance hand counts were recorded 

None were reported. 

Note: A l l  counts are expressed i n  d/m-M 3 . - 
Stack 1 Stack 2 Stack 3 Stack 4 

2 2 1 1 

Main Stack Incinerator Stack 

7 14 

Stack Exhaust Main Exhaust 
42 22 

Alpha Beta-Garmna 
0 0 



i 

- 2 -  

F i l t e r  House - Building 146: 
Date - 
8-22-66 
8-23-66 

8-25-66 
8-26-66 
Average : 

8-24-66 ' 

WFR: Is j 
cc: William Maraman, CMB-11 

file 

Intake 

292 
Exhaust 

1 

1 

2 

1 
1 
1 
- 

William F. Romero, H-1 
Section Leader, DP West 



FROM : 

SU B J ECT : 

SYMBOL : 

h 

! 

OFFICE MEMORANDUM' 
Dean D. Meyer, Group Leader, H-1 DATE: 

W i l l i a m  F. Romero, H-1  

WEEKLY REPORT FOR WEEK ENDED SEFTEMBER 4, 1966 

H-1-DP 

AIRBORNE CONTAMINATION TESTS: 

August 29, 1966 
Room 5501 N (CMB-3) - 80 d/m-M 3 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

RAND COUNTS: 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS: 

A I R  EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
Date: 8-29-66 - 9-2-66 

Room 313 - Stack Exhzust: 
Date: 8-29-66 - 9-2-66 

Room 413 - Exhausts: 
Date: 8-29-66 - 9-2-66 

Room 401 - Stack Exhaust: 
Date: 8-29-66 - 9-2-66 

TELEPHONE: 

There was one above tolerance a i r  count 
recorded during the past week. 

A leak occurred i n  the #3 coating f'urnace 
t r a p  result ing i n  the above tolerance air 
count. 

There were t w o  special air tests taken 

during the  past week. 

N o  above tolerance nose counts were record 

No above tolerance hand counts were record 

None w e r e  reported. 

Note: Ail counts are expressed in d/m-M 3 . - 
Stack 1 Stack 2 Stack 3 Stack 4 

3 a 2 1 
I 

Main Stack Incinerator Stack 

7 25 

Stack Exhaust Main Exhaust 

23 49 

Alpha 

0 
Beta-Gamma 

0 



: ' . ,C 

- 2 -  

F i l t e r  House - Building 146: 

Date Intake 

8-29-66 540 

( B Y  Run) 

- 
8-30-66 
8-31-66 
9-1-66 
9-2-66 
Average : 

. 215 

1729 
492 
- 445 

684 

Exhaust 

3 
1 

3 
2 
1 

2 
- 

W i l l i a m  F. Romero, H-1 
Section Leader, DP West 

WFR:lsj 
cc: W i l l i a m  Maraman, CMB-11 

f i l e  



. . ._L 

FROM : 

SUBJECT : 

SYMBOL : 

LOS ALAMOS. N E W  MEXICO 67844 
TELEPHONE: 

OFFICE MEMORANDUM ' 
Dean D. Meyer, Group Leader, H-1 DATE: September 13, 1966 

William F. Ramero, €I-1 

WEZKLY REPORT FOR WEEK ENDED SEPPEMBER 11, 1966 
, 

H-1-DP 

AIRBORNE CONTAMINATION TESTS: 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS: 

A I R  EXHAUST SYSTEM: 

Building 12 - F i l t e r  HFse: 
Date: 9.6-66 - 9-9-66 

Room 313 - Stack Exhaust: 
Date: 9-6-66 - 9-9-66 

R o ~  413 - Exhausts: 
Date: 9-6-66 - 9-9-66 

Room 401 - Stsck m u s t :  
Date: 9-6-66 - 9-9-66 

There were no above tolerance air counts 
recorded during the past week. 

There were four special air t e a t s  taken d u r i q  
the past week. 

1Jo above tolerance nose count8 were recorded. 

No above tolerance hand counts were recorded. 

None were reported. 
- 

Note: 

Stack 1 Stack 2 Stack 3 Stack 4 

A l l  counts are expressed in d/m-M 3 . - 

ll 9 6 2 

Main Stack Incinerator Stack 

5 17 

Stack Exhaust Main Exhaust 
29 124 

9 ! ? E  Beta-Gama 

0 0 

I 

OFFICIAL USE OBLY 



! 

- 2 -  

Filter House - Building 146: 

9-6-66 447 

( B Y  -1 
- Date Intake 

9-7-66 
9-8-66 
9-9-66 
Average : 

334 
431 
- 295 
377 

. B u s t  
1 

2 

2 

1 
2 
..- 

William F. Ranero, H-1 
Section Leader, DP West 

WFR:lsj 
cc: WilliamMaraman, CMB-u. 

file 



- .  

TO 

FROM 

<-- 

LOS ALAMOS SCIENTIFIC LABORATORY 
U N I V E R S I T Y  O F  CALIFORNIA 

LQS ALAMOS. NEW MEXICO 07544 
TELEPHONE: 

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

: W i l l i a m  F. Rmero, H-1 

SUBJECT : WEEKLY REPORT FOR WEEK SEPTEMBER 

SYMBOL : H-1-DP 

56 

DATE: September 20, 1966 

AIRBORNE CON'I!AMINATION !l!F,STS: There were no above tolerance air counts 
recorded during the past week. 

SPECIAL AIR TESTS: There were three spdial air tests taken during 
the past week. 

No above tolerance nose counts were recorded. 
1 

NOSE COUNTS: 

IIAND COUNTS: 

COIWAMINATED ACCIDENTS 

AND/OR INCIDENTS: 

AIR EXHAUST SYSTEM: 

Building l2 - Fi l t e r  House: 
Date: 9-12-66 - 9-16-66 

Roam 313 - Stack Exhaust: 
Date: 9-12-66 - 9-16-66 

Room 413 - Exhausts : 
Date: 9-12-66 - 9-16-66 

Room 401 - Stack Exhaust: 
a t e :  9-12-66 - 9-16-66 

No above tolerance hand counts were recorded. 

None were reported. 

Note: A l l  counts are expressed i n  d/m-M 3 . - 
Stack 1 Stack 2 Stack 3 Stack 4 

a 6 4 4 

Main Stack 
6 

Incinerator Stack 
24 

Stack Exhaust Main Exhaust 

43 105 

Alpha 
0 

Beta-Gamma 
0 



F i l t e r  House - Building 146: 
Date - 
9-12-66 
9-13-66 
9-14-66 
9-15-66 
9-16 -66 
Average ; 

WFR: Is j 
de: William Maraman, CMB-11 

f i l e  

- 2 -  
I 

Exhaust 
1 

2 

2 

2 
1 

2 
- 

William F. Rmero, H-1 
Section Leader, DP West 



FROM : 

SUBJECT : 

SYMBOL 

@FFICItL USf*I,Y LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA - -  

LO9 ALAMOS. N E W  MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM' 
..! 

Dean D. Meyer, Group Leader, B-1 DATE: September 27, 1966 

i H-1-DP 

AIRBORNE CON!I!AMINA!l?ION TESTS: There were no above tolerance sir counts recorded 
~ during the past week. 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

RAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS: 

AIR EXHAUST SYSTEM: 

Bui2ding 12 - F i l t e r  House: 
Date: 9-19-66 - 9-23-66 

Room 313 - Stack Exhaust: 

Date: 9-19-66 - 9-23-66 

Room 413 - Exhausts: 
Date: 9-19-66 - 9-23-66 

Room 401 - Stack Exhaust: 
a t e :  9-19-66 - 9-23-66 

seoeh 
There were 
the past week. 

special air tests taken during 

No above tolerance nose counts were recorded. 

' No above tolerance hand w u n t s  were recorded. 

None were reported. 

Note: A l l  counts a re  expressed i n  d/m-M 3 . - 
Stack 1 Stack 2 Stack 3 Stack 4 
8 6 4 1 

Main Stack Incinerator Stack 
10 16 

Stack Exhaust Main Exhaust 

49 1 109 

0 0 

c 

OfFlClAL USE'ONLY : 



' OFFMA1 USE(INLY, ' 

Filter House - Buildin@: 146: 
Date 
9-19-66 I -  

9-20-66 
9-21-66 a 

9-22-66 

- 

9-23-66 
Average : 

. .  
? 

Exhaust 
L 
1 
1 
2 
1 
1 
- 

I .  

William F. Romero, H-1 
Section Leader, DP West 

WFR:lsj 
cc: William Maraman, CMB-Il 

f i l e  

. 

! 

. 
.-, ! ' 



LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW MEXICO e71144 
UNIVERSITY OF CALIFORNIA 

FROM I 

SUBJECT: 

SYMBOL : H-1-DP 

There were three above tolerance air counts 
recorded during the past week. 

AIRBORNE CONTAMINA!TIOIJ TESTS: 

September 27, 1966 
Roam 501 - 16 d/m=M 3 The tygon tubing on the plutonium contaminated 

alcohol contaher  was found disconnected and 
probably caused the above tolerance a i r  count, 
llhe in te r ior  surface of the p las t ic  bag on the 

container was found highly contaminated, 
September 27, 1966 
Build- 35 - 5 d/m-M 3 No unusual operations were conducted i n  the 

main operating roan on t h i s  date. 
cause f o r  the above tolerance a i r  count was the  
exposure of the batch treating tanks sight ports.  
These were removed t o  permit the addition of 

A possible i 
I 

' 1  .. 

Drafts in the room may 
adhered t o  the parts. 

chemicals'to the  tanks. 
have dispersed ac t iv i ty  

September 27, 1966 
Building 35 Raffinate - 5 d/m-M 3 No explanation could be 

tolerance air count. 
found for t h i s  above 

air tests taken during . mere were four special 
the past week. 

SPECIAI, A I R  TESTS: 

NOSE COUNTS: No above tolerance nose counts were recorded. 

HAND COUNTS: No above tolerance hand counts were recorded. 

CONTAMINATED ACCIDENTS 
I AND/OR INCIDENTS: None were reported. 

' !  

L 

. 
OFFICIAL USE @W' 



- 
i AIR EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
I Date: 53-26-66 - 9-30-66 

3 Room 313 - Stack Exhaust: 
, Date: 9-26-66 - 9-30-66 

Roam 413 - Exhausts: 
Date: 9-26-66 - 9-30-66 

Room 401 - Stack Exhaust: 
Date: 9-26-66 - 9-30-66 

Filter House - Building 146: 

\ -  

' -  Date 
9-26-66 

.. 
' 9-27-66 

9-28-66. 
9-29-66 
9-30-66 

(- 

Average : 

I .  

WJn:lsJ 
cc: w i l l i s m  Maramm 

file 

.. . . 

! 

f 

, 

1 
f Note: A l l  counts are expressed I n  d/m-M 3 - 

Main Stack 
16 

Stack Exhaust 

83 

Alpha I 

0 

Incinerator Stack 
18 

Maip Exhaust 
116 

Beta-- 
0 

m a u s t  
2 '  
2 

2 
. 2  

' 1  - 
2 '  

4&&r%%-. 
William F. Ramero, E-1 
Section Leader, DP West 

t 
i - l  
E. 2 



i r -  - LOS ALAMOS SCtENTfFlC LABORATORY 
UNIVERSITY OF CALlFORNlA 

LO8 ALAMOS. NEW MOIICO 87144 
TELEPHONE: 

OFFICE MEMORANDUM' 
--q : Dean D. Meyer, Group Leader, If-1 DATE: October UJ 1966 

SYMEOL : E-1-DP 

AIRBORNE CON!I!AMINAEION TESTS: There were two above tolerance air counts 
recorded during the  past week. 

October 6, 1966 
Building 35 - 10 d/m-M3 On t h i s  date KOH sludge was being dewatered. 

' llhe sludge seems t o  dust somewhat on being 
dewatered and any draft would cause airborne 
contamination. plis possibi l i ty  is being 
checked by installation of an additional air 
sampler: 

October 6, 1966 
Roam 307 - 41 d/m-M 3 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

plis above tolerance a i r  count was due t o  
open air transfer of radioactive materials. 
ReSpiratOrS were worn by persons involved. 

!&ere were three special air t e s t e  taken 
during the past week. 

No above tolerance nose counts were recorded. 

No above tolerance haad counts were recorded. 

CONTAMINATEXI ACCIDENm 

AND/OR INCIDEN!FS: None were '.reported. 

Noteat A l l  counts are expressed in d/m-M 3 . 
A I R  EXHAUST SYSTEM: - 

\ 
4-  

Buildlng 12 - F i l t e r  House: Stack 1 Stack 2 Stack 3 Stack 4 

I Date: 10-3-66 - 10-7-66 , 4  6 2 2 

r 
I 

c l  Roam 313 - Stack Exhaust: Main Stack Incinerator Stack 

Date: 10-3-66 - 10-7-66 11 14 



i . I ... ! 

Stack m u s t  Main Exhaust Roam 413 - EXhaUetS: 
Date: 10-3-66 - 10-7-66 73 66 

Room 4-01 - Stack Exhaust: Alpha-- .. Beta-Gamma 
mte:  10-3-66 - 10-7-66 0 0 

F i l t e r  Hause - Building 146: 
10-3-66 506 

(my Run) 
Date Intake - 
10-4-66 1104 

10-5-66 336 
10-6-66 . 119 

10-7-66 287 
, 470 \ Average : 

! 

Exhaust 
2 

2 
1 
1 
1 
2 
- 

William F. ROmero, H-1 
Section Leader, DP West 

WFR: lsJ 
cc: W l l l i a p n  Mi?&- 

file 



. .  
? -  

I 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. N E W  MEXICO a7544 
TELEPHONE: 

OFFICE MEMORANDUM 
,- . : Dean D. Meyer, Group Leader, H-1 DATE: October 18, 1966 

SUBJECT: WEEKLY REPORT FOR WEEK ENDED OCTOBER 16, 1966 

SYMBOL : H-1-DP 

AIRBORNE CONTAMINATION TESTS : There were no above tolerance air counts 
recorded during the past week. 

SPECIAL A I R  TESTS: There w a s  one s p e c l a l a i r  t e s t  taken during 
the past week. 

NOSE COUNTS: Do above tolerance nose counts were recorded. 

HAND COUNTS: No above tolerance hand counts were recorded. 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS : None were reported. 

Note: A l l  counts a re  expressed in-d/m-M 3 . 
7 

AIR EXHAUST S Y S m :  

Building 12 - F i l t e r  House: Stack 1 Stack 2 Stack 3 Stack 4 
Date: 10-10-66 - 10-14-66 5 4 ' 3  1 

Room 313 - Stack Exhausts: Main Stack Incinerator Stack 
Date: 10-10-66 - 10-14-66 11 11 

Room 413 - Exhausts: Stack Exhaust Main Exhaust 

Date: 10-10-66 - 10-14-66 53 36 

Room 401 - Stack Exhaust: - A l p h a  Beta-Gamma 
Date: 10-10-66 - 10-14-66 0 0 



i 

F i l t e r  House - Building 146: 
Date - 
10-10-66 

10-12-66 
10-13-66 

Average : 

10-11-66 

P 10-14-66 7 

- 2 -  

Ekhaus t 
1 
2 

2 

1 
1 

1 
' -  

William F. Romero, H-1 
Section Leader, DP West 

W R :  Is j 
cc : W i l l i a m  Maraman 

f i l e  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALlFCIRNlA 
LOB AIAMOS. NEW mLz1 :Q 

OFFICE MEMORANDUM 
I 

TO : Dean D. Meyer, Group Leader, H-1 DATE: October 25, 1966 

FROM : William F. Romero, H-l 

.. ... . .... ~ SUBJECT: . .. . . ~ ~  ... WEEKLY -~ REPORT --. - .. FOR . WEEK ENDED ~ - .~.- .. OCTOBER _ _ _  23 3 . 1966 .~ . ~ .. . .. .. . ... .. . __  .. .. ..~ - . ... .. . . .. . . - .. .. ._ .. .- - 

SYMBOL : H-1-DP 

I 

PJRBORNE CONTAMINATION TESTS : 

October 20, 1966 , 

Room 313 - 114 d/m-M 3 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

HAM) COUNTS: 

There was one above tolerance air count reco+!+-I 

during the past week. 

The hood exhaust system in Room 313 was under 
repair on this date and the a'ir exhaust blower 

was disconnected. Dusty material (milled l nc ln .  

erator ash) was being processed in Hood 5;. 
Evidently some of the material was released fron 
the enclosure. 

, 

There ;*t're four special air tests taken u d . n g  
the past week. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS : None were reported. 

Note: All counts are expressed in d/m-M 3 . - AIR EXHAUST SYSTEM: 

Building 12 - Filter House: Stack 1 Stack 2 Stack 3 Stack 4 
Date: 10-17-66 - 10-21-66 2 ' 1  1' 1 

Main Exhaust Incinerator Exhaust Room 313 - Stack Ekhausts: 
Date: 10-17-66 - 10-21-66 No Run 32 

Room 413 - Exhausts: Stack Exhaust . Main Exhaust 

Date: 10-17-66 - 10-21-66 62 12 
1 



- 2 -  

Room 401 - Stack Exhaust: Alpha 

Date: 10-17-66 - 10-21-66 0 

Fil%er House - Building 146: 
Date - 
10- 17- 66 
10-18-66 
10 - 19- 66 
10-20-66 
10-21-66 
Average : 

wFi3:lsj 

cc: William Maraman 
file 

Exhaust 
1 

2 
2 
1 

2 
2 -  
- 

William F. Romero, H-1 
Section Leader, DP West 

) -  



: .  I 

LO5 ALAMOB SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
Lob ALAMOS. VEW MEXICO 

OFFICE MEMORANDUM 
- TO 8 Dean D. Meyer, Group Leader, H-1 DATE November 1, 1966 

AIRBORNE CONTAMINATION TESTS: There were no above tolerance air counts record 
during the past week. 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

There were four special  air  t e s t s  taken during 
the past week. 

No above tolerance nose counts w e r e  recorded. 

No above tolerance hand counts were recorded. 

CONTAMINATED ACCIDENTS 
AM)/OR INCIDENTS: None were reported. 

AIR EXHAUST SYSTEM: Note: A l l  counts are expressed i n  d/m-M 3 . 
Building 12 - F i l t e r  House: Stack 1 Stack 2 Sbck  3 Stack 4 
Date: 18-24-66 - 10-28-66 1 1 1 1 

Room 313 - Stack Exhausts: Main Exhaust Inc inerator Exhaust 

Date: 10-24-66 - 10-28-66 7 733 

'--' Room 413 - Ekhausts: Stack Exhausts Main Exhaust 

Date: 10-24-66 - 10-28-66 85 15 

Beta-Oarmna 
0 

Alphs Roam 401 - Stack Exhaust: 

- Date: 10-24-66 - 10-28-66 0 

-. . . _  



I’ . .. 

- 2 -  

i 

Filter House - Building 14.6: 

10-24-66 262 

,(Day -1 
- Date Intake 

10-25 -66 296 

10-27-66 949 
10-26-66 464 

519 
498 

10-28-66 
Average : 

. I  

Exhaust 
1 
- 

1 
0 
0 
1 
1 

I - 

WFR:lsj 

W i l l i a m  F. Romero, E-1 
Section Leader, DP West 

cc: William Maraman 
f i l e  



LO8 ALAMOS SCIENTIFIC LABORATORY 
3 1 

. A  UNIVERSITY OF CALIFORNIA 
LO8 ALAMOS, NEW MEXICO 

OFFICE MEMORANDUM 

TO : Dean D. Meyer, Group Leader, H-1  DATE: November 8, 1966 

FROM : W i l l i a m  F. Romero, R-1  

SUBJECT: WEEKLY REPORT FOR WEEK ENDED NOVESIBER 6, 1966 

SYMBOL : H-1-DP 

AIRElORNE CONTAMINATION TESTS : 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

RAND COUNTS: 

CON'PAMINATED ACCIDENTS 
AND/OR INCIDENTS: 

( 

AIR EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
Date: 10-31-66 - 11-4-66 

Room 313 - Stack Exhaust: 
Date: 10-31-66 - 11-4-66 

ROOIIA 413 - m u s t s :  
Date: 10-31-66 - 11-4-66 

Room 401 - Stack Exhaust: 
a t e :  10-31-66 - 11-4-66 

\ 

i 

!There were no above tolerance a i r  counts 
recorded during the past week. 

There were f ive  special air tests taken 

during the  past week. 

No above tolerance nose counts were recorded. 

\ 

No above tolerance hand counts were recorded. 

, 

None were reported. 

Note: A l l  counts are expressed In d/m-M 3 . - 
Stack 1 Stack 2 

1 1 

Main Exhaust 

31 

Stack Exhaust 

49 

Alpha 
V 

Stack 3 S t a c k 4  
1 1 

Incinerator Exhaust 

196 

Main Exhaust 

13 

Beta-Gamma 

0 



- 2 -  

F i l t e r  House - Building 146: 
Date Intake 

(Day Run) 

- 
10-31-66 267 
11-1-66 259 
11-2-66 128 

11-3-66 378 

Average : 260 
1114-66 - 270 

Exhaust 
0 

7 
0 
1 
0 - 
1 

William F. Romero, H-1 
Section Leader, DP West 

cc: William Maramnr 

f i l e  



. . ~. 

TO 

FROM : 

SUBJECT: 

SYMBOL : 

LOS ALAMOS SCIEMINC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 

, 
OFFICE MEMORANDUM 

Dean D. Meyer, Group Leader, H-1 DATE November 15, 1966 

ReiriewedlLab Coun 
P:j$k$ &:eas&\e 

William F. Romero, H - 1  

WEEKLY REPORT FOR WEEK ENDED NOVEMBER 13, 1966 I/ ,' 
H-1-DP 

AIRBORNE CONTAMINATION TESTS: 

November 9, 1966 
Room 307 SW - 5 d/m-M 3 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS: 

AIR EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
Date: 11-7-66 - 11-11-66 ' 

Room 313 - Stack Exhaust: 
Date: 11-7-66 - 11-11-66 

Room 413 - Exhausts: 
Date: 11-7-66 - u-11-66 
Room 401 - Stack Exhaust: 
Date: 11-7-66 - 11-11-66 

\ 

There m s  one above tolerance air count 
recorded during the past week. 

No explanation could be found fo r  th i s  a b w e  
tolerance air, count. 

There was one special a i r  t e s t  taken during 
the past week. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

None were reported. 

Note: A l l  counts are expressed in d/m-M 3 . - 
Stack 1 Stack 2 Stack 3 Stack 4 
0 1 1 0 

Main Stack Incinerator Stack 

2 48 

Stack EXhaust Main Exhaust 
1907 6 

Alpha Be ta-Gamma - 



I.. .-, 

Fi l te r  House - Building 146: 
Date - 
11-7-66 
11-8-66 
11-9-66 
11- 10-66 
u-11-66 

/ 

Average : 

WFR: Is j 
c c :  W i l l i a m  Maraman 

f'ile- 

- 2 -  

Exhaust 
1 

1 

1 
1 

2 - 
1 

W i l l i a m  F. Romero, H-1 
Section Leader, DP West 

r 

\ 

r 



_- _ -  T O  : Dean D. Meyer, Gruap Lesder; ii-l 
I 

SPECIAL AIR TESTS: 

NOSE COUNTS: No above tolerance nose CG;::-CX were 2 - z ' ~ ~ ;  . . 

HADD COUKTS: No a'oove tolerance hand coants were recordzrri. 

CCN'IIELEINATED ACCIDENTS 
AND/OR INCIDENTS : 

AIR EXHAUST SYSTEM: 

Mone were reported. 

Bote: lill co;snts are expressed i n  d/m-M 3 . - 
Buildixg 12 - F i l t e r  House: Stack 1 Stack 2 Stack 3 Stack 4 
Date: 11-14-66 - 11-18-66 1 1 1 1 

1 

Room 313 - Stack Exhaust: Main Stack Incinerator Stack 
Date: 11-14-66 - 11-18-66 13 28 

Room 413 - Ehhausts: Stack Exhaust Nain Exhaust 

Date: 11-14-66 - 12.-18-66 542 25 

Room 401 - Stack Exhaust: Alpha 

D a t e :  11-14-66 - 11-18-66 c1 

! 

:. ! 



- .. F i l t e r  House k i l d i n g  146: 
Date 
11- i4 - 65 
1 1 - i g  -66 
u-16-66 
11- 17-66 
11-18-66 

_z 
.- 

- 2 -  

(Dsy 
Intake 

121 

62 

408 
4-42 
'7 

Exhaust 
2 

1 
1 

0 

1 

1 
- 

L l i a m  F. Romero, H-1 
2clion Leader, IIP West 

WFR : Is j 
cc : William Maramzr 

file 

I 



. TO 

FROM : 

SUBJECT: 

SYMBOL : 

,’ 

\ 

! 

LO8 ALAMOS SCIEMIFIC LABORAfORY 
UNIVEABITY OF CALIFrir f tJ IA 

I 
9 LOB ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE: November 29,, 1966 

William F .  Romero, H - 1  

WEEKLY REPORT FOR WEEK ENDED NOVEMBER 27, 1966 

H-1-DP 

AIRBORNE CONTAMINATION TESTS : 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INCIDESITS: 

AIR EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
Date: 11-21-66 - 11-23-66 

Room 313 - Stack Exhaust: 
Date: 11-21-66 - 11-23-66 

Room 413 - Exhausts: 

Date: 11-21-66 -- 11-23-66 

Room 401 - Stack Exhaust: 
Date: 11-21-66 - 11-23-66 

There were no routine air t e s t s  exceeding 
4.0 d/m-M’ recorded during the past week. 

There were two special a i r  tests taken during 
the past week. 

No above tolerance nose counts were recorded. 

N o  above tolerance hand counts were recorded. 

None were reported. 

3 - Note: A l l  counts are expressed i n  d/m-M . 
Stack 1 Stack 2 Stack 3 Stack 4 

2 1 1 1 

Main Stack Incinerator Stack 
4 11 - 

Main Exhaust -I Stack Exhaust 

22 1 37 

Alpha B e t  a- Gamma 

0 0 .  

\ 



I 

Reiliei4i'edlLab Couns 
- 2 -  PGblicry Re,easabl d$l 

F i l t e r  House - Building 146: Run) 4pl 
- Date Intake Exhaust 

11-21-66 107 , k 
11-22-66 478 1 
11-23-66 

Average : 
- 535 
224 , 

1 

1 
- 

WFR:lsj 
cc: William Maraman 

file 

William F. Romero, H-1 
Section Leader, DP West 

1 

I 

.J 



TO . : 

FROM : 

SUBJECT: 

SYMBOL : 

i 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO9 ALAMOS, NEW MEXICO 

OFFICE MEhfOWANDUM 
Dean D. Meyer, Group Leader, H-1 DATE: December 6, 1966 

. .  
William F.  Romero, H - 1  

WEEKLY REPORT FOR WEEK ENDED DECEMBE~ 4, 1966 

H-1-DP 

AIRBORNE CONTAMINATION TESTS: 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS : 

AIR EXHAUST SYSTEM: 

, Building 12 - F i l t e r  House: 
11-28-66 - 12-2-66 

Room 313 - 'Stack Exhaust: 
11-28-66 - 12-2-66 

Room 413 - Exhausts: 

11-28-66 - 12-2-66 

Room 401 - Stack Exhaust: 
11-28-66 - 12-2-66 

T;pere were no routine air  tests exceeding 
4,O d/m-M 3 recorded during the past week. 

qpere were three speciai air tests taken 
di'ring the past week. t 
NI above tolerance nose counts were recorded. 1~ 
NI above tolerance hand .counts were recorded. P 

Nt ne were reported. P 
A l l  counts are expressed i n  d/m-M3. "F: 

. Stack 2 Stack 3 Stack 4 
2 1 1 

N i n  Stack Incinerator Stack 

236 
+--- 38 

St-ack Exhaust Main Duct 

33 
-- , 101 

I 

i 

Beta-Gamma. 
. , o  



- 2 -  

F i l t e r  House - Building 146: (way Run) 
Date - 
11-28-66 
11-29-66 
11-30-66 

12-2-66 
12-1-66 

Average : 

I 

1 

i 
I 
j 
I .  

! 

c c :  William Maraman 

file 

I 
I 

i 

i 
1 



To I 

! 

FROM t 

6UBJECT: 

BYMBOL : 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATES December 13, 1966 

William F. Rmero, H-1 

WEEKLY REPORT FOR WEEX ENDED DECEMBER 11, 1w 
H-1-DP 

AIRBORNE CONTAMINATION TE8TS: 

December 5, 1966 
Roam 500 - 6 d/m-M 3 

! 

: .  - 
. .  

I 

SPECIAL AIR TESTS: 

( '  
NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDEN!L% 

AND/OR INCIDENTS : 

AIR EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
Date: 12-5-66 - 12-9-66 
Room 313 - Stack Exhaust: 
Date: 12-5-66 - 12-9-66 

R O ~  413 - Exhausts: 
Date: 12-5-66 - 12-9-66 

\ \  Room 401-Stack Exhaust: 
Date: 12-5-66 - 12-9-66 

There was one above tolerance air count 
recorded during the past week. 

This abave tolersace air count was due t o  
canning americium oxide adjacent t o  a hood 
In line #6. 
was located in this vicinity.  ' A  full-face 
mask was worn by the owra tor  Involved in 
the  operation. 

The high count on t h i s  date 

There w a ~  one s p e c l a l a i r  test taken during 
the past week. 

No above tolerance nose counts were recorded. 

No abwe tolerance laand counts were recorded. 

None were reported. 

Note: A l l  counts a re  expressed .in d/m-M 3 - 
Stack 1 Stack,2 Stack 3 Stack 4 

3 3 . 2  1 

Main Stack Incinerator Stack 
50 17 

Stack Exhaust Main Exhaust 

76 63 
I 

Alphs Beta-camma 
0 0 



Fi l ter  House - Buildintq 146: 

12-5-66 134 1 
12-6-66 57 ' 1 
12-7-66 377 2 
12-0-66 420 1 

b Y  -1 
Intake Exhaust - Date - 

U-9-66 312 
260 

2 
2 

I 

Average : 

, 

/&Z& 
William F. Rmero, II-1 
Section Leader, DP West 

wFR:lsj 
w i l l i a m  Maramsn 
f i l e  

' .  cc: 



.. _.. . 

To t Dean D, Meyer, Group Leader, H-1 

FROM : W i l l i a m  F. Romero, H-1 

SUBJECT: WEEKLY REPORT FOR WEEK ENDED DECEMBER 18, 1966 

AIRBORNE CONTAMINATION TESTS: 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTA?4INATED ACCIDENTS 
i AND/OR INCIDENTS: 

AIR EXHAUST SYS!EM: 

Buildlng 12 - F i l t e r  House: 
Date: 12-12-66 - 12-16-66 

Room 313 - Stack Exhaust: 
Date: 12-12-66 = 12-16-66 

There were no routine a i r  t e s t s  exceeding 
4.0 d/m-M 3 recorded during the past week. 

There were two special a i r  tests taken 
during the past week. 

No above tolerance nose counts were recorded. 

No above tolerance hand,counte were recorded. 

None were reported. 
I 

Note: A l l  count8 &re expressed In  d/m-M 3 . - 
Stack 1 Stack 2 Stack 3 stack k 

2 2 2 1 

Bin Stack Incinerator Stack 
6 8 

Room 413 - Exhausts: Stack E%haust Win Exhaust 

Date: 12-12-66 - 12-16-66 69. 30 

r . . 

, 

Room 4 0 1  - Stack Exhaust: 
mte: 1,2112-66 = ~- l6 -66  0 

!la!&* 

\ 

Beta-aa3rmaa 
0 

i 
t '  
I 



. 

I 



DATE8 bcember 28, 1966 To , :  Dean D, Meyer, Group Leader, H-1 

ReviewedlLab 
Publicly Releasable W i l l i a m  F. Romero, E-1 

wEEK3LY REPORT FOR WEEK EMlED DEEMBE€? 25, 1966 

FROM t 

SUBJECT: 

SYMBOL : H-1-DP 

!Bere were 
4.0 d/m-M3 

, There were 
' .during the 

i 

no routine air t e s t s  exceeding 
recorded during the past week. 

AIRBORNE CONTAMINA!CION TESTS: 

two special  air tests taken 
pclst week. 

SPECIAL AIR TESTS: 

No above tolerance nose counts were reeorded. NOSE COTJNTS: 

HAND COUNTS: 

\ 

No above tolerance hand counts were recor8ed; 

CONTAM33ATE.D ACCIDENTS 
AND/OR mCIDENTS : None were reported. 

- Note: All counts are expressed in d/m-$. AIR EXRAUST SYSTEM: 

Stack 1 Stack 2 Stack. 3 Stack 4 Building 12 - F i l t e r  House: 
Date: 12-19-66 - 12-23-66 . ' .  2 2 '- 1 1 

'Main Stack 
160 

<-. 

Room 313 = Stack Exhaust: 
Date: 12-19-66 = 12-23-66 

Incinerator Stack 
8 

Room 413 - Exhausts: 
Date: 12-19-66 - 12-23-66 

Stack Exhaust 
114 

Main m a u s t  
86 

Alpha; - - - - Room 401 - Stack Exhaust: 
Date: 12-19-66 - 12023-66 

Beta-Qamma 
0 

. . . '  
0 

, .  

i 
. .  



Date - 
,, 

. 12-19-66 
12-20-66 
12-21-66 
12-22-66 

- 12-23-66 

Average : , 

Intake 

291 
65 
129 
102 
104 
138 

- 

- 

Exhaust - 
I 

1 
1 
1 
1 
1 
- 

William Fa Romero, H-‘1 
Section Leader, DP West 

WR: 1s j 
cc: william Maraman ( 

file 

. h 

L 
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OFFICE MEMORANDUM 
/-Yd 7 

! I  Dean D. Meyer, Group Leader, H-1 DATE: J d r y  4, -1s6 

FROM : W i l l i a m  F. Romero, H-1 

SUBJECT: WEEKLY REPORT FOR WEEK ENDED JANUARY 1, 1967 

SYMBOL : H-1-DP 

AIRBORNE CON'PAMINATION TESTS: There were no routine a i r  tests exceeding 
4.0 d/m-M 3 recorded during the past week. 

SPECIAL AIR msrs: There were two special air t e s t s  taken 
during the past week. ' '' 

I 

NOSE COUNTS: No above tolerance nose counts were recorded. 

RAND COUNPS: No above tolerance hand counts were recorded. 

CONTAMINATED ACCIDEN!l!S 

AND/OR INCIDENTS; None were reported. 

Note: A l l  counts a re  expressed in d/m-M 3 . - AIR EXHAUST SYSTEM: 

' Building 12 - F i l t e r  House: Stack 1 Stack 2 Stack 3 Stack 4 

I 3 3 Date: 12-27-66 - 12-30-66 4 I 

Room 313 - Stack Exhaust: Main Stack Incinerator Stack 

m t e :  12-27-66 - 12-30-66 17 7 

Room 413 - Exhausts: Stack Ekhaust Main Exhaust 

Date: 12-27-66 - 12-30-66 88 39 

Room 401 - Stack Exhaust: A l p h a  

* Date: 12-27-66 - 12-30-66 0 
Beta-GanmaEl 

0 

OFFICIAL USE ONlr 



1. . : 
Filter House - Building 146: (Day Run) 

Date - 
12-27-66 
12-28-66 
12-29-66 
12-30-66 
Average : 

r 

WFR : 163 
cc: william Maraman 

file 

- 415 
621 

I 

Exhaust 
1 

1 
2 

- 2  

1 
- 

W i l l i a m  F.  Romero, H - 1  
Section Leader, DP West 

I 

I .  
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L . 

FROM : 

SUBJECT: 

SYMBOL : 

. r37?2@2if l  > ? J q P  g p it t: g 1 [ F f,: fl \? LOS ALAMOS SCIENTIFIC LABORATORY 
elVcrraL J a d k  tlLa UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE: January 10, 1967 

H-1-DP 

AIRBORNE CONTAMINATION TESTS: 

January 6, 1967 
Building 35 - 
Rafr'inate Room - 6 d/m-M ave. 3 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINAW ACCIDENTS 

AND/OR.INCIDENTS: 

AIR EXHAUST SYSTEM: 

Building 12 - 'F i l t e r  House: 
Date: 1-3-67 - 1-6-67 

Room 313 - Stack Exhaust: 
Date: 1-3-67 - 1-6-67 

Room 413 - Exhausts: 
Date: 1-3-67 - 1-6-67 

Room 401 - Stack Ekhaust: 
Eate: 1-3-67 - 1-6-67 

There was one above tolerance air  count 
recorded during the past week. 

No explanation could be found f o r  t h i s  
above tolerance air  count. 

There were f ive special a i r  t e s t s  taken 
during the past week. ' 

No above tolerance nose counts w e r e  recorded. 

No above tolerance hand counts were recorded. 

None were reported. 

Note: A l l  counts a re  expressed i n  d/m-M 3 . - 
Stack 1 Stack 2 Stack 3 Stack 4 

4 4 2 2 

Main Stack Incinerator Stack 
14 6 

Stack Exhaust Main Exhaust 
42 ' 49 

Alpha 
0 

Beta-Camma 
0 * .  

I 

I 

%E . .  



- 2 . -  

WFR : Is j 
cc: w i i i i a s l  Maraman 

file 

Section Leader, DP West 

1 
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IAL USE cl{Ly LOB ALAMOS SCIENTIFIC LABORATORI 
UNIVKRBITY OF CALIFORNIA 
Lo8 AUMOU. NEW MEXICO 

OFFICE MEMORANDUM 
1 ‘0 : Dean D. Meyer, Group Leader, H - 1  DATE; January 17, 1967 

FROM : W i l l i a m  F. Romero, H - 1  

SUBJECT: WEEKLY REPORT FOR WEEK ENDED JANUARY 15, 1967 

SYMBOL : H-1-DP 
I 

AIRBORNE CONTAMINATION TESTS: There was one above tolerance air  count 

January ?B, 1967 (,W,q@ 
Room 5501-North - 144 d/m-M ave. 

recorded during the past week. 

The high air  contamination A s  caused by a 
leak around the l i d  of a leaching furnace. 
The leaching w&s stopped as soon as the  

9 
3 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS: 

AIR EXHAUST SYSTEM: 

Building 12 - Filter House: 
Date: 1-9-67 - 1-13-67 

Room 313 - Stack Exhaust: 
a t e :  1-9-67 - 1-13-67 

Room 413 - Exhausts: 
mte: 1-9-67 - 1-13-67 

Room 401 - Stack Exhaust: 
Date: 1-9-67 - 1-13-67 

leak was discovered. 
I 

ThereLwere two special  sir tests taken 
during the past week. 

No above tolerance nose counts were recorded. 

Nd above tolerance hand counts were recorded. 

None were reported. 

Note: All counts are expressed In d/m-M 3 - 
Stack 1 Stack 2 Stack 3 Stack 4 

5 6 7 4 

Main Stack Lnclnerator Stack 
28 4 

Stack Exhaust 

79 

A l p h a  

0 

Main Exhaust 

129 
I 

Beta-Gamma 
1 

i 



t 

HA: Is j 
cc: William Maraman 

file 

-3.. 

Fi l t e r  House - Building 146: 
Date 
1-9-67 
1-10-67 ' 
1-u-67 
1-12-67 
1-13-67 
Average : 

(Day 
Intake 

377 
3,959 

43,323 
72,518 

3,081 
24,652 . 

.I 

29 
4 
90 
2 

25 
-' 

I -  

A l t .  Section Leader, DP West , 

! 

OFFICIAL USE GRhY 



. - LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1  DATE: January 24, 1967 

Reviewed/Lab 
Pr:bWy Releasable W i l l i a m  F. Romero, H-1  

WEEKLY REPORT FOR WEEK ENDED JANUARY 22, 1967 
I 

TO 
.. 

FROM : 

SUBJECT: 

SYMBOL : H- 1-DP 

There were two above tolerance air counts 
recorded during the past week. 

AIRBORNE CONTAMINATION TESTS: 

January 16, 1967 
Building 35 - 5 d/m-M 3 ave. No explanation could be found for t h i s  above 

tolerance 'air count. 
January 16, 1967 

DP East 
Room 5501-North - 138 d/m-M 3 ave. The high air  contamination w a s  caused by a 

leak between the  leaching furnace and the  
trap.. 

There were five. special  air tests taken 
during the past week. 

SPECIAL A I R  TESTS: 

No above tolerance nose counts were recorded. NOSE COUNTS: 

No above tolerance hand counts were recorded. KAND COUNTS: 

CONTAMINATED ACCIDENTS 
None were reported. 

Note: A l l  counts are expressed i n  d/m-M 3 . - 
AND/OR INCIDENTS: 

A I B  MHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
Date: 1-16-67 - 1-20-67 

Room 313 - Stack Exhaust: 

Stack 3 Stack 4 

4 2 

Stack 1 Stack 2 

3 5 

Main Stack Incinerator Stack 

7 Date: 1-16-67 - 1-20-67 5 

blain Ekhaust Room 413 - Exhausts: 
Date:" 1-16-67 - 1-20-67 

Stack Exhaust 

136 30 
j 

Room 401 - Stack Exhaust: 
Date: 1-16-67 - 1-20-67 

Alpha Beta-Gamma 

3 



- 2 -  
. I  ... 

F i l t e r  House - Building 146: (Day Run) 
Date - 
1-16-67 

Intake 

1,152 

1- 17-67 49,657 
1- 18-67 3,634 
1-19-67 4,660 
1-20-67 
Average ; 

Exhaust . 

b 

4 

3 
1 
1 

3 
- 

i 

William F. Romero, K-1  
Section Leader, DP West 

WFR:ls j 
cc: William Maraman 

file 



c- . - .  - _- 

OFFICE MEMORANDUM 
* Dean D. Meyer, Group Leader, H - 1  DATE: January 31, 1%7 . TO 

1 

I 

FROM : W i l l i a m  F. Romero, If-1 

. SUBJECT: WEEKLY REPORT FOR WEEK ENDED JANUARY 29, 1967 

AIRBOFlM3 CONTAMINATION TESTS: There were no routine air tests exceeding 
. 4.0 d/m-M recorded during the  past week. 3 

\ 

SPECIAL AIR-TESTS: There were six special  air  t e s t s  taken 
during the past week. 

i 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS: 

A I R  EXHAUST SYSTEM: 
k 

Building 12 - F i l t e r  House: 
Date: 1-23-67 - 1-27-67 

N o  above tolerance nose counts were recorded. 

N o  above tolerance hand'counts were recorded. 

None were reported. - 
3 Note: . A l l  counts are expressed i n  d/m-M . - 

Stack 1 Stack 2 Stack 3 Stack 4 
3 3 3 2 

Incinerator Stack Roam 313 - Stack Exhaust: Main Stack 

Date: 1-23-67 - 1-27-67 7 92 

Room 413 - Exhausts: Stack m u s t  ., Main Exhaust 
Date: 1-23-67 - 1-27-67 61 8 

x- 

Roam 401 - Stack Ekhaust: 
Date: 1-23-67 = 1-27-67 

Alpha 
0 

Beta-Gamma 

1 
\ 

! 
L 
t 

' 1  
L 

: .  
t . 



Date I - 
f .  1-23-67 

1-24-67 
1-25-67 
1-26-67 
1-27-67 
Average : 

Intake 

1932 
2810 
577 
302 
2643 
1653 

Exhaust 
1 

0 

0 
0 
0 
0 
- 

I 

WR: Is j 
cc: William Maraman 

f lle 

William F.  Romero, H-1 
Section Leader, DP West 



\ 
I 

9 

OFFICE MEMORANDUM I 
I 

TO : Dean D. Meyer, Group Leader, B-1 DATE: F e b m  

FROM : W i l l i a m  F. Romero, H-1 

SUBJECT: WEEKLY REPORT FOR WEEK ENDED FEBRUARY 5, 1967 

SYMBOL : H-1-DP 

AIRBORNE CONTAMINATION TESTS: 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

I 
c 

I 
There were no routine a i r  $ests exceeding 
4.0 d/m-M 3 recorded duringlthe past week. 

i 
There were f ive special ai: t e s t s  taken 
during the past week. 

No  above tolerance nose codnt, were recorded. 

N o  above tolerance t s  were recorded. 

AND/OR INCIDENTS : A contaminated incident oc urred on February 
1967, i n  Room 605. A sepa f ate report i s  

A I R  EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
mte: 1-30-67 - 2-3-67 

/ 

Room 313 - Stack Exhaust: 
Date: 1-30-67 - 2-3-67 

Room 413 - Exhausts: 
Date: 1-30-67 - 2-3-67 

Room 401 - Stack Exhaust: 
Date: 1-30-67 - 2-3-67 

3 

enclosed. 

Note: All counts are ssed in  d/m-M . - 
Stack 1 Stack 2 

3 3 

Main Stack 
6 

Stack Exhaust 

65 

Alpha 
0 

Staci 3 Stack 4. 
6 

2/ 
1 Incpnerator Stack 



i 

i 

,--.. 

F i l t e r  House - Building 146: 
Date - 
1-30-67 
1-31-67 
2-1-67 
2-2-67 
2-3-67 . 

Average 

(~ay' Run) 
Intake 

3 10 
295 

- 
, 

- 367 
201 

933 
421 

Section Leader, DP West 

. I  

Exhaust 
. o  

0 

1 
1 
1 

1 
- 

wFR:lsj 
cc : W i l l i a m  Naraman, CMB-11 

e n d :  Contaminated Incident 
f i l e  , 

I 

I . .  

I 

I :  

I 

I ,  



TO : Dean D. Meyer, Group Leader, .H-1 DATE: February 14, 1967 

SYMBOL : H-1-DP 

i 

< 

AIRBORNE CONTAMINATION TESTS : There were four above tolerance air counts 
recorded during the past week. 

Room 5501-N = DP East - CMB33 Some airborne contamination resulted during 
changing of the leaching t r a p  on the  v e r t i c a l  265 average d/m-M 

/ furnace. A leak developed l a t e r  i n  the day 
which resulted i n  the above tolerance a i r  count 
Full-face masks were worn by personnel repairin 

the leak. 

February 8, 1967 
Room 307 - CMF-4 This above tolerance air count occurred during 

a t r ans fe r  of material from the  i n e r t  drybox. 
A resp i ra tor  was worn by the person involved. 

3 7 average d/m-M 

February 10, 1967 
Room 5501-N - DP -3% - CMB-3 These two above tolerance air counts were due 

t o  res idual  contamination resul t ing from repa i r  220 d/m-M average 

work on a leaky flowmeter on the  v e r t i c a l  leach Room 5501-S - DP Eagt - CMB-3 
76 d/m-M average 

ing furnace. 
I 

SPECIAL AIR TESTS: There were f i v e  special  air tests taken during 
the past  week. 

NOSE COUNTS: No above tolerance nose counts were recorded. 

€lAND COUNTS: No above tolerance hand counts were recorded. 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS: None were reported. 

\ '. 



h 

AIR EXHAUST SYSTEM: 

Bui’lding 12 - F i l t e r  House: 

Date: 2-6-67 - 2-10-67 

Room 313 - Stack Exhaust: 
h t e :  2-6-67 - 2-10-67 

Room 413 - Ehhausts: 

Date: 2-6-67 - 2-10-67 

Room 401 - Stack Fxhaust: 
a t e :  2-6-67. - 2-10-67 

a ’  

F i l t e r  House - Building 146: 
Date - 
2-6-67 

2-8-67 

2-10-67 

2-7-67 

2-9-67 

Average : 

3 Note: A l l  counts are expressed i n  d/m-M - 
Stack 1 Stack 2 

3 5 

Main Stack 

5 

Stack Ehhaust 

52 

Alpha 

0 

( B Y  -1 
Intake 
2,066 

1,517 
1,507 
8,484 

681 
2,831 

Stack 3 Stack 4 
2 2 

Incinerator Stack 

12 

Wain Exhaust 

34 

Beta-Gamma 

0 

Ekhaust 
6 
1 

1 

1 

1 

2 
- 

W i l l i a m  F. R o m e r o ,  H-1  
Section Leader, DP West 

WFR: Is j 
cc: w i l l i a m  Maraman, w-11 I 

f i l e  



I '  

1 .  !!L' LOB ALAMOS SCIEIsnFIC LABORATORY 
UNIVIRBIW O f  CALIFORNIA 
LOO AUMO6. N W  MEXICO 

OFFICE MEMORANDUM 
_ -  TO : Dean D. Meyer, Group Leader, H-1 DATE: February 21, 1967 

FROM : W i l l i a m  F. Rhero, H - 1  

SUBJECT: WEEKLY REPORT FOR WEM ENDED FEBRUARY 19, 1967 I 

SYMBOL : H-1-DP 

AIRBORNE CON'PAMINATION TESTS: There were three above tolerance air counts 
recorded during the past  week. 

February 13, 1967 
Room 307 - CMF-4 - 11 ave. 

February 13, 1967 
Room 5507-N-"Day Run" 

Room 55Ol-N-"Day Run" 

3 277 ave. d/m-M 

221 ave. d/m-M 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

RAND, ~ O v N T S  : - -- 

d/m-M3 This above tolerance a i r  count was due t o  the 

t ransfer  of radioactive material from a hood 
t o  a waste container. A resp i ra tor  was worn 
by the person involved. 

I 

These two above tolerance air cuunts were due 
t o  leaks i n  the leaching furnace trap gasket 

and i n  the sight port  gasket. Both were 
repaired on t h i s  date. 

There were four special  air tests taken during 
the past week. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

_ _  -3 
I CONTAMlfJATEI) ACCIDENTS 

AND/OR INCIDENTS: None ,were reported. 

A I 3  EXHAUST SYSTEM: Note: A l l  counts are expressed i n  d/m-M 3 . - 
Stack 1 Stack 2 Stack 3 Stacd 4 - Building 12 - F i l t e r  House: 

Date: 2-13-67 - 2-17-67 18 16 a 7 .- 
I -  
i s !  

Room 313 - Stack Exhaust: Main Stack Incinerator Stack 

Date: 2-13-67 - 2-17-67 11 72 



- 2 -  

Room 413 -- Exhausts: 
Date: 2-13-67 - 2-17-67 

Stack Exhaust 

58 

Room 401 - Stack Exhaust: Alpha 

Date: 2-13-67 - 2-17-67 0 

F i l t e r  House - Building 146: (Day Run) 
Date Intake - 
2-13-67 1,272 
2-14-67 247 

, 2-15-67 130 
2-16 - 67 129 

. 2-17-67 - 650 
Average : 486 

ReviewedlLab Counsei 
Pdbliciy Releasable dt 

Main Exhaust 

129 

Beta-Gemma 
1 

I 

ESrhsust 

wFR:lsj 
cc: William Maraman, W-11 

file 

b 

William F.  Romero, H-1 
Section Leader, DP West 

1 

1 

1 

. 1  
1 
1 
- 

. .  

I 



,i 
LO8 ALAMOS SCIENTIFIC LABORATORY 

UNIVUREITY OF CALIFORNIA 
LO8 AUMOQ. NEW MEXICO 

OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader, H - 1  DATE: February 28, 1967 

r 

ReviewecYL ab C G U ~ ~ J ~ I  
FROM : William F, ROmero, H-1 p':,lk!icty Reteasable 

SUBJECT: WEEKLY REPORT FOR WEM ENDED FEBRUARY 26, 1967 

SYMBOL : H-1-DP 

AIRBORNE CONTAMINLVCION TESTS : There were two above tolerance air counts 
recorded during the past week. 

February 21, 1961 
Room 307 - CMF-4 = 11 ave d/m-M3 This nhove tolerance air count was due t o  the 

transfer of radioactive material between the  
glove boxes. 
person involved. 

A respirator  was worn by the  

February 21, 1961 
Room 550l-N-"Day Run" - CMB-3 This above tolerance air count was due t o  a 

70 ave leaky gasket on the  $1 leaching furnace t rap .  

SPECIAL A I R  TESTS: There were f ive  special  a i r  t e s t s  taken during 
the past week. 

NOSE COUNTS: No above tolerance nose counts were recorded. 

HAND COUNTS: No above tolerance hand counts were recorded. 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS: None were reported. 

3 AIR EXHAUST SYSTEM: - Note: A l l  counts are expressed i n  d/m-M . 
Building 12 - F i l t e r  House: Stack 1 Stack 2 Stack Stack 4 
Date: 2-20-67 - 2-24-67 5 6 3 4 

Room 313 - Stack Exhaust: 
m t e :  2-20-67 - 2-24-67 

Room 413 - Exhausts: 
Date: 2-20L67 - 2-24-67 

Main Stack Incinerator Stack 

12 55 

Stack Exhaust Main Exhaust 
28 24 



Room 401 - Stack Exhaust: 
I Date: 2-20-67 - 2-24-67 

Filter House - Building 146: 
Date - 
2-20-67 
2-21-67 
2-23-67 
2-24-67 
Average : 

i 

i 

Alpha 
0 

Beta-Gam 
- 0  

Exhaust 
1 
1 

32 
9 

W i l l i a m  F.  Rcnnero, H-1 
Section Leader, DP West 

I 

wFR:lsj 
cc: W i l l i a m  Maraman, CMB-11 

f i l e  

OFFICIAL US€ ONLY 



LOS ALAMOB SCIENTIFIC LABORATORY 

LO8 A M O S ,  NSW MEXICO 
.I . UNIVERSITY or CALIFORNIA 

OFFICE MEMORANDUM 
.. ‘To : Dean D. &:eyer, Group Leader, H - i  DATE: March 7, 1967 

1 

FROM : Wiil-iam F. Romero, H-1 

AIRBORNE CONTAMINATION TESTS: There were three above tolerance a i r  counts 
recorded during the  past week. 

February 28, 1967 
Room 307 - CMI?-4 - 6 d/m-M3 ave. 
mrcil 3, 1967 *he t ransfer  of radioactive material from a 

Hoom 307 - CMF-4 - 20 d/m-M 

These’above tolerance air  counts were uue t o  

3 ave. glove box. 

involved. 
A respirator  was worn by t he  persc 

Karch 2, 1967 
Room 306 - CMF-4 - 55 d/m-M N o  explanation could be found f o r  t h i s  above 

tolerance air count. 

3 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

W I D  COUNTS: 

CONTAMINATED ACCIDENTS 
ALD/OR INCIDENTS: 

.4.IR EXHAUST SYSTEN: 

_J 

There were six special  a i r  tests taken during 
the  past week. 

N o  above tolerance nose counts were rec -rded. 

No above tolerance hand counts were recxded .  

A report  i s  enciosed. 

Note: 3 A l l  counts are expressed i n  d/m-M . 
-. 

Building 12 - F i l t e r  House: Stack i Stack 2 Stack 3 Stack :, 

Date: 2-27-67 - 3-3-67 3 3 7 2 

Room 313 - .;tack Exhaust: 
Wte:  2-27-67 - 3-3-67 

Main Stack Incinerator Stacx 
7 10 

Rooin 413 - Exhausts: Stack Exhaust Main Duct 

Date: 2-27-67 - 3-3-67 8 38 



- 2 -  

F i l t e r  House - Building 146: 
Date Intake 

( B y  Run) 

- 
2-27-67 319 
2 - 28-67 173 ' 
3-1-67 742 
3-2-67 104i 

3-3-67 - 799 
Average : 609 ' 

\OIR: Is j 
c c :  W i l l i a m  Maramn, CMB-11 

f i l e  

enclosure 

5 
1 - 
2 

* - 
William F, Romero, H-1  
Section Leader, DP West 



LO8 A U M O I ,  NEW MluICO 

OFFICE MEMORANDUM 
L 

TO : dean D. Meyer, &mp baler, L l  DATE. b&*& U, 1967 
I 

FROM : W i l l i a m  F. Romero, H-1 

SUEJECT: WE&KLY RGPORT FOR WEEK ENDING MARCH 12, 1967 

AIRBORNE CONTAMINATION TESTS No above tolerance air counts were recorded on 

the routine tea ts  during tbe past veek. 
/ 

Sp;ECIAL A I R  TESTS 

NOSE COUNTS 

HAND COUNTS 

Ten special a i r  tests were taken. 

NO above tolerance nom oaunts were rsc.zdudt, 

No above tolerancf: nand counts vero recorded, 

CONTAMINATED ACCIDENTS 
AND/QR INCIDENTS None were reported. 7 

AIR EXJiAUST SYSTEM A l l c  mntc ar e ex-messed IL :..: . 

Building 12 (Filter House) Stack 1 Stack 2 stack2 Stack , 
,.e 

Date: March 6 thru 10, 1967 6 6 5 3 
I 

- Stack Exhaus3 
- .  

1 dates Mar& 6 thru 10, 1967 Main Stack Incinerator Staq 

- 4 16 

Room L13 - lbd-must Stack M &UA€& )fain Duct 

Dater March 6 thru 10, 1967 30 101 

! 



I 

Filter Houee - Builtaim U 6  ( Day Run) 

Date Intake Exhaust 

3-6-67 ' 1714 , - 2  

3-7-67 1633 1 

I 1105 3-%67 

3-9-67 43-2 

3-10-67 n 6  

/ 

1 

1 

Average 1116 f 

Room A01 A Stack Exhawti w B e t 4 -  a 

ccs w i l l i a p n  MaramQul, QilB 11 

file 

WilliamF. Romero, H-1 
Section Ieader, Df Site  



LO5 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOB ALAMOB, NEW MEXICO 

OFFICE MEMORANDUM 
I 3  : Pean D.  Meyer, Group Leader, H-1 . 

FROM : W i l l i a m  F. Romero, H - 1  

SUBJECT: W E ~ Y   PORT FOR WEEK ~ D E D  MARCH 19, 1967 

SYMBOL : K-l-DP 

AIA3BORNE CONTAMIRATION TESTS : There were no routine a i r  tests exceeding 
4.0 d/m-M 3 recorded during the past week. 

SPECIAL A I R  TESTS: 

NOSE COUXTS: 

C OIVTAK INATED ACCIDENTS 

AKD/OR INCIDEIVTS: 

A I R  EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
Date: 3-13-67 - 3-17-67 

Room 313 - Stack Exhaust: 
Date: 3-13-67 - 3-17-67 

Iioom 413 - Exhausts: 
Date: 3-13-67 - 3-17-67 

Room 401 - Stack Fxhaust: 
Date: 3-13-67 - 3-17-67 

There were f ive  special air tes ts  taken durin, 
the past week. 

N o  above tolerance nose counts w e r e  recorded. 
I 

No above tolerance hand counts were recorded. 

None were reported. 

Note: All counts are expressed i n  d/m-M 3 . - 
Stack 1 Stack 2 Stack 3 Stack 4 
6 5 3 4 

Main Stack Inc inera t  or Stack 

6 1 5  

Stack Exhaust Main Duct 
44 4a 

Alpha Beta-Gamma 

0 0 



Date 
7 

3-13-67 
3 - 14-67 
3-15-67 
3-16-67 
3 - 17-67 
Average : 

- 2 -  

f 
(Day Run) F i l t e r  House - Building 146: 

Intake - 
6%) 
348 
237 
519 

486 
- 635 

WFR:lsj '. 
c c :  tJil1iam Yaraman, CMB-11 . 

file 

/#5&&&M 7 H- 
William F. Romero, H - 1  
Section Leader, DP West 

, 
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8UqECT: 

SYMBOL 4 

i 

- .  

\ 
i 

I 

LOB A U M O S  SCIENTIFIC LABORATORY 
UNlVLMlTT OF CAMIORNlA 
I&# uAuO& NRW W U l c d  QFFICIAL USE QPakY 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, E-1 DAttr March 28, 1967 

AIRBORNE CONTAMINATION- TESTS: There were no routine air tests exceeding 
4.0 d/m-M 3 recorded during the past week. 

SPECIAL AIR TESTS: There were two special air tests taken during 
the  past week. 

NOSE COUNTS: ' No above tolerance nose 

IIAND COUNTS: No above tolerance hand 

counts were recorded. 

counts were recorded. 

CONTAMI@TATE3) ACCIDENTS 

AND/OR INCIDEMIS: A report is enclosed. 

Note: A l l  counts are expressed i n  d/m-M 3 . AIR MHAUST SYS!L": - 
Building 12 - F i l t e r  House: Stack 1 Stack 2 

\ 

a t e :  3-20-67 - 3-24-67 4 4 

Roam 313 - Stack Exhaust: Main Stack 
a t e :  3-20-67 - 3-24-67 4 

Room 413 - Exhausts: Stack Exbust 

a t e :  3-20-67 - 3-24-67 37 

ROOIII 401 - Stack m u s t :  
Date: 3-20-67 - 3-24-67 , 0 

Alpha. 

OFFlClAl USE GRLY 

Stack 2 Stack 4 
2 2 

Incinerator Stack 
11 

Main Duct 

77 

B e t a - w  
0 



b t e  _. - 
3-20-67 I. 

3-21-67 
3-22-67 
3-23-67 
3-24-67 
Averirge : 

... 

BLhaust 
1 
1 
1 
1 
1 - 
1 

William F. Romero, H-1 
Section Leader, DP West 

OFFICIAL USE O W L l  



LOS A U M O S  SCIENTIFIC LABORATORY 
UNlVKRSlW OF CALllOANlA 
t.08 ALAMOQ. NEW MEXICO IAB. USE 8MY 

OFFICE MEMORANDUM 
- -0 t Dean D. Meyer, Group Leader, H-1 DATE: April 11, 1967 , 

FROM : William F. Rcnuero, H - 1 ,  gP Weet 

SUBJECT: WEEiaY REPORT FOR WEEK EZIDED APRIL 9, 1967 

SYMBOL : H-1-DP 

AIRBORNE CONTAMINATION TESTS: 

April 6, 1967 
Room 506 - 15 d/m-M 3 average 

- 
( 

Apri l  6, 1967 
Roam 501 Control - 16 d/m-M 3 
Room 502 - 1 5  d/m-M 3 
Room 505 - 17 d/m-M 3 average 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS: 

.e 

There were four above tolerance a i r  counts 
recorded t h i s  week. 

There w e r e  numerous p l a s t i c  bag t ransfers  l p  
the  room on th is  date. However, a l l  transfers 
were monitored and no contamination was evident,  

Two '@special" air t e s t s  were run i n  Room 501 
on th i s  date and both t e s t s  resul ted i n  above 
tolerance air counts, The high count i n  Room 
506 was probably due t o  cross contamination f r m  
ROOIU 501. 

These three above tolerance a i r  counts a re  

believed due t o  cross contamination from Room 
501. The rooms were thoroughly monitored and 
no contamination was detected w i t h  the  exception 
of one spot in Room 502 whfch was cleaned up. 

There were eight spec ia l ' a i r  tests taken during 

the week. 

No above tolerance nose counts were recorded. 

No above tolerance hand. counts were recorded. 

None were reported. 

L USE ONLY 



AIR EXHAUST SYSTEM: - Note: A l l  counts are expressed i n  d/m-M'. 
. .  

Building 12 - Filter House: Stack 1 Stack 2 Stack 3 Stack 4 
Date: 4-3-67 - 4-7-67 9 10 5 6 ,  

59 

Room 413 - Exhausts: Stack Exhaust Main Duct 

Date: 4-3-67 - 4-7-67 92 73 ' 

DP East - Stack Exhaust: Stack NE Stack NW Stack SE Stack SW 

Date: 4-3-67 - 4=7-67 0 0 0 0 

Building 146 - Filter House: 
Date 

- 
i 

4- 3-67 
4-4-67 
4- 5-67 
4-6-67 
4-7-67 
Average: 

! 

wFR:lsj 
cc: William Maraman, CMB-11 

file 

f 
, ,i 

Exhaust 
1 

1 

1 

1 

1 
- 

- -  
William F. Romero, H - 1  
Section Leader, Irp West 



OFFICE MEMORANDUM d 
Rp,; 

Dean D. Meyer, Group Leader, H-1 'DATE: U, 1967 

W i l l i a m  F. Romero, H-1 FROM : 

SUBJECT: L WEEKLY mPORT FOR WEEK ENDED APRIL 2, 1967 

SYMBOL : u-l-DP 

There were three above tolerance air counts 
recorded' t h i s  week. 

ADBORNE CONTAMINATION TESTS: 

March 29, 1967 
Roan 501 - 26 average d/m=I$ This above tolerance air couht was due t o  

residual contamination from a "special" sir 
test  i n  which a fluoride boat was transferred 
by means of a p las t ic  bag. 

/ 

&rch 29, 1967 
Room 502 - 76 d/m-M 3 This above tolerance air  count was due t o  

cross-contamination from two "Special" air 
tests i n  Roam 501. 

March 29, 1967 
Room 505 - 13 average d / m d  This above tolerance air count a l so  was due t o  

cross-contamination from two "special" a i r  
tests from Room 501. 

There were six special air t e s t s  taken during 
the week. 

SPECIAL AIR TESTS: 

No above tolerance nose counts were recorded. NOSE COUNTS: 

No above tolerance hand counts were recorded. 

CONTAMINATED ACCIDENTS \ 

' . AND/OR INCIDENTS: None were reported. 

Note: All counts are expressed i n  d/m-M 3 . - AIR EXHAUST SYSTEM: 

L is Stack 1 Stack 2 Stack 3 S tack4  Building 12 - F i l t e r  House: 
( , .  mte: 3-27-67 - 3-31-67 

{ -  

' 3  5 3 3 

USE It Nkl OFFICIAL 



t 

- 2 -  

Roam 313 - Stack Exhaust: Main Stack 

, Date: 3-27-67 - 3-31-67 2 

' Date: 3-27-67 - 3-31-67 73 
Room 4-13 - Ekht%usts: Main Stack 

Roam 401 - Stack maust :  
Date: 3-27-67 - 3-31-67 , 0 

E@?!? 

Building 146 - F i l t e r  House: 
Date 

3-27-67 
- 

3-28-67 

3-29-67 
3130-67 
3-31-67 
Average : 

m: Is j 
cc: W i l l i a m  Maraman, CMB-Il 

f i l e  

Main Duct 

35 

Beta-Gemma 

0 

Ekhaust 
1 
1 

1 

1 

0 
1 
- 

W i l l i a m  F. Romero, H-1 
Section Leader, DP West 
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LO8 ALAMOB, NEW MKXICO 

OFFJCE MEMORANDUM 
-0 : Dean D. Meyer, Group Leader, E-1 DATE: April 18, 1967 

FROM William F.' Romero, H - 1  

SUBJECT: WEEKLY REPORT FOR WEEK ENDED APRIL 16, 1967 

A m I W E  CONTAMINATION TESTS: There w a s  one above tolerance a i r  count 
recorded during t h e  past week. 

A p r i l  13, 1967 
Building 35 - 10 average d/m-M 

' 

This above tolerance air  count was probably 

H-7 

SPECIAL AIR TESTS: 
f- c 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS : 

AIR EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
Date: 4-10-67 - 4-14=67 
Roam 313 - Stack Exhaust: 
Date: 4-10-67 - 4-14-67 
Room 413 - Exhausts:  
Date: 4-10-67 - 4-14-67 
DP East - Stack Exhaust: 

~ 

Date: 4-10-67 - 4-14-67 

due t o  strong winds forcing the double doors 
on the  east  end of t he  building t o  fly upen 
and s t i r r i n g  up loose contamination in the 

f i l t e r  room, 

There w e r e  five special a i r  tests taken 
during the  past week. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

None w e r e  reported. 

N o t e :  A l l  counts are expressed I n  d/m-M 3 . 
Stack 1 Stack 2 

10 10 

Main Stack 

7 

Stack Exhaust 

76 

Skack NE Stack IJW 
0 0 

Stack 3 Stack 4 
5 4 

Incinerator Stack 

29 

Main Duct 
44 

\, -I 

: 5  

lo  
Stack SE Stack SW - 2  



Building 146 - Filter House: 
Date Intake 

(Day Run) 
- 
4-10-67 304 
4-11-67 175 

1 185 
4-13 -67 89 

Average : 183 

4-12-67 

220 - 4-14-67 

1 
1 

1 
1 
1 
- 

I 

v 

%illiam F. Romero, H - 1  
' Section Leader, DP West 

WF!R:lsj 

cc: William Maraman, CMB-11 
file 

1 



LOB ALAMOS SCIENTIFIC LABORATORY 
UNIVBRBITY OF CALIFORNIA 
LO@ A M O S .  NEW MEXICO 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE: Apri l  25; 1967 , -  T O  I 

W i l l i a m  F. Rmero, H - 1  

WEEKLY REPORT FOR WEEK ENDED APRIL 23, 1967 

FROM : 

SUBJECT: 

SYMBOL t H-1-DP 

AIRBORNE CONTAMINATION TESTS: There were no routine a i r  t e e t s  exceeding 
4.0 d/m-M3 recorded during the  past week. 

There were three special  a i r  tests taken  
during the  past  week. 

No above tolerance noee counts were recorded. 

No above tolerance hand counts were recorded. 

NOSE COUNTS: 

HAND COUNTS:. 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS : None w e r e  reported. 

Note: 3 A l l  counts are expressed i n  d/m-M . A I R  EXHAUST SYSTEM: - 
Stack 1 Stack 2 

24 21 
Building 12 - F i l t e r  House? 
Date: 4-17-67 - 4-21-67 

Stack 3 Stack 4 
13 7 

Main Stack 

5 
Incinerator Stack 

9 
\ 

Main Duct 

298 

Room 313 - Stack Exhaust: 

Date: 4-17-67 - 4-21-67 

Room 413 - Exhausts: 

Date: 4-17-67 - 4-21-67 

Stack Exhaust 
66 

Stack SE Stack SW DP Eaet - Stack Exhaust: 
Date: 4-17-67 - 4-21-67 

Stack NE Stack NW 
0 0 0 0 

i / 

I 

. QRICIAL USE ONLY 



\ 

Building 146 - Filter House: 
Date 

(Dsy R u n )  
f n t  ake - - 

4-17-67 170 
4-18-67 77 
4-19-67 1409 
4-20-67 . 7436 

Average : 24 32 
4-2L67 - 30 67 

A 

1 
1 
4 
4 
2 
- 

#& x /-- 
killiam F. Romero, E-1 

0 Section Leader, DP West 
I, . wFR:ls j 

cc: W i l l i a m  Maraman, CMB-11 
f i l e  

. 



- to I 

FROM : 

S U S J E a  

SYMBOL : 

LO9 ALAMOS SCIENTIFIC LABORATOR> 
UNIVERSITY OF CALIFORNIA 
LO8 ALAMOS. NEW MCXICO 

pyraf"q q C L  g[y<,y 
~6 i j d i i a & s  e i r ~ z . a  

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DA~E: May 2, 1967 

William F. Romero, H-1 

WEEKLY REPORT FOR WEEK ENDED APRSL 30, 1967 

H-1-SIP 

m R N E  CONTAMINATION TESTS: There were two above tolerance a i r  counts 

April 25, 1967 
Building 35 - 7 average d/m-M 3 

H-7 

April 28, 1967 
Roam 307 - 21 average d/m-M 
CMF-4 

3 

. 
SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAmD c o r n :  

CONTAMINA!FED ACCIDENTS 

AND/OR INCIDENTS : 

AIR EXILAUST SYSTEN: 

Building 12 - Fi l t e r  House: 
Date: 4-24-67 - 4-28-67 

'Room 3 3  - Stack Exhaust: i 
I mte :  4-24-67 - 4-28-67 

recorded during the past week. 

A large amount of sludge from the raw waste 
holding tanks was f i l t e r e d  on t h i s  date and 
may have caused the above tolerance air  coun 

This above tolerance air count was probably 
due t o  the transfer of material from the  

airlock t o  the open hood or t o  a s p l i t  i n  
one of the drybox gloves. 
worn during the transfer.  
was replaced on m y  1, 1967,, 

A respirator was 

The drybox glove 

There were two special air t e s t s  taken 
during the past week. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

None were reported. 

Note: 

Stack 1 Stack 2 Stack 3 Stack 4 

All count8 are expressed i n  d/m-M 3 . - 
4 3 2 3 

Main Stack Incinerator Stack 

4 9 



(--- 

DP East Stack Exhaue 

-u 2 m 

1: Stack NE Stack NW Stack SE Stack 81 
Date: 4-24-67 .I 4-28-67 0 0 0 0 

Building 146 - Filter House: (Day Run) 
Date -. 
4-24-67 
4-25-67 
4-26-67 
4-27-67 
4-2a-67 
Average : 

.' 

Exhaust - Intake - 
529 2 

378 1 
634 1 
296 1 

- 319 - 
4 3  1 

1 

t f i l l i am F, Romero, H-1 
Section Leader, DIP West 

, 
WFB:PsJ 
cc: W i l l i r U n M a r a m a n ,  CMB-ll 

f i l e  . '  ' 

i 



LOB ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOb AUM08.  NEW W M l W  

OFFICE MEMORANDUM 

TO * Dean D. Meyer, Group Leader,,H-1 DATE: May 9, 1967 

There were no routine a i r  tests exceeding 
4.0 d/m-M 3 recorded during t h e  pest  week. 

AIRBORNE CONTAMINA!l!ION TESTS : 

There w e r e  s i x  special  a i r  t e s t s  taken 
during the past  week. 

SPECIAL A I R  TESTS: 

NOSE COUNTS: No above tolerance nose counts were recorded. 

No above tolerance hand count8 were recorded. HAND COUNTS: 

CONTAMINATJ3D ACCIDENTS 
AND/OR INCIDENTS: None were reported, 

3 Note: All counts are  expressed in d/mM . - AIR EMIAUST SYE3TEEl: 

Building 12 - F i l t e r  House: Stack 1 Stack 2 Stack 3 Stack 4 
7 5 3 3 Date: 5-1-67 - 5-5-67 

Main Stack Incinerator Stack Room 313 - Stack Exhaust: 

Date: 5-1-67 - 5-5-67 3 

DP East - Stack Exhaust: Stirck NE Stack NW Stack SE Stack SW 
0 0 0 0 

-~ 
Date: 5-1-67 - 5-5-67 

’. 
i 5  ’. J - 



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

Building 146 - Filter House: 
Date - 
5- 1- 67 
5-2-67 
5- 3-67 

5- 7-67 
Average : 

5-4-67 

m: 183 
cc:  William Maraman, a 1 1  

f i l e  

! 

(Day Run) 
In t ake  - 
2109 

24 5 
266 

65 
507 
638 
- 

Exhaust 

3 
1 
1 

1 

1 
1 

- 

- 

lliam F. Romem, H - 1  
Section Leader, DP West 



OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE M a y  16, 1967 TO : 

I 

FROM : 

SUBJECT: 

SYMBOL : 

William I?. Romero, H = l  

WEEKLY REPORT FOR WEEK ENDED MAY 14, 1967 

H-1-DP 
I 

AIRBORNE CONTAMINATION TESTS: There were no routine; a i r  tests .exceeding 
3 4.0 d/m-M recorded during the past. week. 

There were four special a i r  tests taken 
during the past week. 

SPECIAL A I R  TESTS: 

No above tolerance nose counts were recorded. NOSE COUNTS: 

HAND COUNTS: No above tolerance hand counts were recorded. 

CONTAMINATED ACCIDENTS 

None w e r e  reported. 

Note: All counts are expressed i n  d/m-M 3 , - 
AND/OR INCIDENTS: 

AIR EXHAUST SYSW: 

1 

Stack 1 Stack 2 -  Stack 3 Stack 4 
1 4  8 4 4 

Building 12 - F i l t e r  House: 
Date: 5-8-67 - 5-12-67 

Main Stack Room 717 - Stack Exhaust: Incinerator Stack 

9 
~- 

Date: 5-8-67 - 5-12-67 

DP E a s t  - Stack Exhaust: Stack NE Stack NW Stack SE Stack SW 

Date: 5 - 8 4  - 5-12-67 
~ - ~~ 

0 0 0 0 

1 



Building 146 - F i l t e r  House: 
Rate 

(Day R u n )  
Intake - - 

5- 8- 67 34 5 
54347 2931. 

5-11-67 561 
5-10-67 1207, 

5- 12- 67 
Average : 

37 5 
1096 
- 

/& z /z&%i- 
William F. Romero, H-1 
-Section Leader, DP West 

wFR:lsj 
cc:  William Maraman, CMB-11 

f i l e  

\ 



. TO : Cean D. Meyer, Grow Leader, H-1 DATE: May 23, 1967 

: SJillfarn F, Earnero, H - l  

5usJEm: m y  REPORT FOR WEEK ENDED MAY 21, 1967 

AIREORNE COhTPXYXATION !TESTS : There were no routine air  tests exceeding 
11.0 d/m-M 3 recorded during the past week. 

SPECIAL A I R  TESTS: 

XOSE COUNTS: 

I.IAND COUNTS: 

C0,WAMINATED ACCIDENTS 

AIR EXHAUST SYSTM: 

*Euilding 12 - F i l t e r  House: -- 
Date: 5-15-67 - 5-19-67 

Room 313 - Stack Exhaust: 
Date: 5-15-67 - 5-19-67 

DP East - Stack Ex3aust: 

Date: 5-15-67 - 5-19-67 

There were four special a i r  tesEs takei?., 

during the past week. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

None were reported. 

Note: All counts are expressed i n  dim-M 3 . - 
Stack 1 Stack 2 Stack 3 Stack 4 

98 120 153 76 

Main Stack 
6 

Incinerator Stack 

38 

Stack NE Stack Nw Stack SE Stack SW 

0 0 0 0 

*Xi& counts due to Plenum Clean-up. 

I 

I 

f 



- , .. 

B u i l d i n a  1116 - Fi l te r  House: 

Date 
4 - 

5-15-67 
5-16-67 - 

5-17-67 
5-1 8- 67 
5- 19- 67 

, 

Average : 

WFR:ls j 
cc: William Maranan, CMB-11 

(Day RL 
Intake 

497 
6495 
3679 

75 
477 
224 5 
- 

Exhaust; 

3 ,  
1 3  
2 

2 
1 
4 
- 

/+&%i&& i r / X M  
William F. Romero , . H - 1  
Section Leader, ~ West I 

c 

file. 

I 



OFFICE MEMORANDUM 
TO t Dean D. Meyer, Group Leader, H-1 DATE: May 31, 1957 . 

Reviewed/Lab Counsel 
FROM : William F. Romero, H-1 PublicYy Releas, bie 
SUBJECT: WEEXLY REPORT FOR WEM ENDED MAY 28, 1967 

SYMBOL : H-1-DP 

AIRBOFUW CONTAMINATION TESTS: There were  no routine a i r  t e a t s  exceeding 
4.0 d/m-M 3 recorded during the past  week. 

SPECIAL A I R  TESTS: There w e r e  s i x  special a i r  tests taken 
during the  past week. 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS: 

A I R  EXHAUST SYSTEM: 

Building 12  - F i l t e r  House: 
Date; 5-22-67 - 5-26-67 ' 

Room 313 - Stack Exhaust: 
Date: 5-22-67 - 5-26-67 

DP East - Stack Exhaust: 
Date: 5-22-67 - 5-26-67 

No above tolerance no8e counts were recorded. 

No above tolerance hand counts were  recorded. 

None were reported. 

Note: ' 3  All counts are expressed i n  d/m-M . - 
Stack 1 Stack 2 Stack 3 Stack 4 

4 4 5 4 
I 

Main Stack 
2 

Incinerator St a ck 

29 

Stack NE Stack NW . Stack SE Stack SW 

0 0 0 0 

i 

t 



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

Bui ld ing  1-46 - Filter House: 
Date - 
5- 22-67 
5-23-67 
5-24-67 
5- 25- 67 
5-26-67 
Average: 

(Day Run) 
Intake 

19,353 
624 
198 

126- 
2,148 

4,490 

Exhaust 
18 
2 
2 
4 
0 

5 
- 

C 

lliam F. Romero, &I 
Section Leader, Dp West 

m : 1 e  j 
cc: W i l l i a m  Mareman, CME-11 

f i le 
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I 

8 

t 
1 

L 
IC_._._ 

I 
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I -- TO : Dean D. Meyer, Group Leader, DP West- DATE: June 13, 1967 

FROM : William F. Romero, H-1  

AIRBORNE CONTAMINATION TESTS : There was one above tolerance a i r  count 
recorded t h i s  week. 

June 7, 1967 
Bldg. 35 - Raffinate - 13 d/m-M3 
H-7 due t o  dust contamination which .was detected 

This above tolerance a i r  count was probably 
average 

on the floor and on top of the raffinate tank. 
The f i l t e r  queen a i r  sampler was.also found 
contaminated and has been cleaned. 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

There were three special a i r  tests taken 
during the past week. 

No above tolerance nose counts were recorded. 

.HAND COUNTS: No above tolerance hand counts were recorded. 

CONTAMINAlXD ACCIDENTS 

AND/OR INCIDENTS : 

A I R  EXHAUST SYSTEM: 

None were reported. 

3 Note: All counts are expressed in  d/m-M . - 
*Building 12 - Fi l t e r  House: Stack 1 Stack 2 Stack 3 Stack 4 
Date: 6-5-67 - 6-9-67 279 319 181 81 

Room 313 - Stack Exhaust: Main Stack Incinerator Stack 

Date: 6-5-67 - 6-9-67 no run 25 

Room 413 - Stack Exhaust: Stack Exhaust 

h t e :  6-5-67 - 6-9-67 3 

* A i r  exhaust filters were changed during t h i s  period. 



\ 

DP East - Stack Exhaust: 
Date: 6-5-67 --  6-9-67 

Building 146 - Filter House: 
Date 

6- 5-67 
6-6-67 
6-7-67 
6-8-67 
6-9-67 
Avezrage : 

Stack mx Stack NW Stack SE Stack SW 

0 0 0 0 

Intake 

480 
1724 
609 

2123 

243 
1016 
- 
, 

Exhaust 
2 

1 

2 

1 

2 - 
2 

william F. Romero, H-1 
Section Leader, DP West 

wFR:lsj 
cc: William Maraman, CMB-11 

f i le  , 



. 
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To : 

FROM I 

SUBJECT: 

SYMBOL t 

! 

LO8 ALAMOS SCIENTIFIC UBORATORY 
UNIVERSITY OF CALIFORNIA 
LO8 AIAMOB. NEW MEXICO 

OFFICE: MEMORANDUM 
rs,, 

Dean D. Meyer, Group Leader, E-1 DAmg %g 20, 1967 

Fitwietmd/La k, 
&.~ihticly Reiaasable 

William F. Romero, H - 1 ,  DP Weet 

WEEKLY REPORT FOR WEM ENDED JumE 18, 1967 

H-1-DP 

ADBORNE CONTAMINATION TESTS: There was one above tolerance air count 
recorded this week. 

June 1 4 ,  1967 
Room 550lN - 75 average d/m-M 
DP East - CMB-3 

This above tolerance a i r  count was due t o  a 

leak i n  the leaching furnace f i l ter .  

SPECIAL A I R  TESTS: There w e r e  seven special air tests taken 
during the past week. 

NOSE C O U N ~ :  No above tolerance nose counts w e r e  recorded, 

HAND COUNTS: No above tolerance hand counts were recorded. \ 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS : Pone were reported. 

AIR EXHAUST SYSTEM: Note: All counts are expressed i n  d/m-M 3 - 
*. 

Building 12 - Fi l te r  House: Stack 1 Stack 2 Stack 3 Stack 4 

h t e :  6-12-67 - 6-16-67 4 4 5 7 

Room 313 - Stack Exhaust: 
Date: 6-12-67 - 6-16-67 6 

Main Stack Incinerator Stack 

25 

Room 413 - Stack Exhaust: Stack Exhaust 

Date: 6-12-67 - 6-16-67 5 

Stack BE Btack NW Btaok 88 8Caok SW 

d 
U 

0 ,  0 .o 0 

i 



Building 146 - Filter House: 

Date 
6-12-67 
- 
6-13-67 
6-14-67 
6-15-67 
6-16-67 
Average : 

b Y  Run) - Intake 
628 
606 
224 
161 
- 129 
350 

*Exhaust filters were changed 6-13-67 thru 6-16-67. 

, 

cc: W i l l i a m  Maraman, CMB-11 
file 

Exhaust 
1 

*64 
10 

I 14 
104 

39 
- 

William F. Rmem, H - 1  
Section Leader, DP West 

b , 



~~~~ LO8 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
WS ALAMOC NEW MEXICO 

OFFICE MEMORANDUM 
Dean D, Meyer, Group Leader, H-1 DATE: June 27, 1967 

William F. Rmero, H - 1 ,  DP West FROM : 

SUBJECT: WEEKLY REPORT FOR WEM W E D  JUNE 25, 1967 _ -  

SYMBOL : H-1-DP 

There was one above tolerance air count, AIRBORNE CONTAMINATION TESTS : 
recorded t h i s  week. 

June 22, 1967 
3 Roam 500 - 6 average d/m-M Several holes were found i n  t h e  drybox glove6 

i n  Line #6 which r e s a t e d  i n  floor contamina- 
t ion and airborne activity.  
replaced on this date. 

The gloves w e r e  

a 

SPECIAL AIR TESTS: There were five special a i r  t e s t s  taken during 
the past week. 

No above tolerance nose counts were recorded. NOSE CouNTs: 

No above tolerance hand counts were recorded. HAND COUNTS: 

CONTAMINATED ACCIDEIJTS 

Hone were reported. AND/OR INCIDENTS: 

Note: All counts are expressed in d/m-M 3 . - AIR EXHAUST SYSTE;M: 

BuildFna 12 - Fi l t e r  House: Stack 1 Stack 2 Stack 3 Stack 4 
2 1 2 1 

Main Stack Incinerator Stack 
14 16 

Stack Exhaust 

Date: 6-19-67 - 6-23-67 

Room 313 - Stack Exhaust: 
~ ~ 

Date: 6-19-67 - 6-23-67 

Room 413 - Stack Exhaust: 

Date: 6-19-67 - 6-23-67 6 

Stack NE -Stack NW Stack SE Stack SW DP East - Stack Exhaust: . 
Date: 6-19-67 - 6-23-67 0 0 0 0 



Building 146 - Filter House: (Day .Run) 
I Date - .  - 

*6-19- 67 
Intake 

156 
‘ Exhaust 

, 3  
34 
a 

6-20-67 799 
*6-21-67 - 342 

, 6-22-67 4672 
1049 

Average : 1404 
- *6- 23-67 

*Exhaust f i l t e r s  were changed in Building 1&6. 

7 
41 
18 

, 

\ 

m:1s j 
cc: W i l l i a m  Maraman 

f i le  

William F. Romero, E-1 
Section Leader, Dip West 



FROM : 

SUBJECT: 

SYMBOL I 

. 

I 

i 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, DP Weet 

William F. Romero, H-1, DP West 

WEEKLY REPORT FOR WEEK ENDED JULY 

R-1-DP 

AIRBORNE CONTAMINATIOtJ TESTS: 

SPECIAL AIR TESW: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS : 

A I R  EXHAUST SYSTEM: 

Bui ld ing  12 - F i l t e r  Rouset. 

There were 
4 .O d/m-M 3 

There were 
during the 

no routine a i r  tests exceeding 
recorded during the past week. 

four special a i r  tests taken 
past week. 

No above tolerance nose counts were recorded. 

BQ above tolerance hand count8 were recorded. 

None were reported. 

Note: 

Stack 1' Stack 2 Stack 3 Stack 4 

All counts are expressed i n  d/m-M 3 . - 

Date: 6-26-67 - 6-30-67 - 1 :  2 1 1' 0 

Room 313 Stack Exhaust: Main Stack 
Date: 6-26-67 - 6-30-67 1 

Incinerator Stack 
24 

Stack NE Stack XW Stack SE Stack SW 
T 

DP East - Stack Exhaust:' 

h te :  6-26-67 - 6-30-67 0 0 0 0 

.. 



Date 
6- 26- 67 . 
6-27-67 

- Intake Exhaust - 
3 320 . 

294 
119 
60 

3 
3 
2 

1 
2 
- 

6-28-67 
6- 29- 67 . 

6-30-67 
Average : 204 

I .  

i 

- 
William F. Romero,  E-1 
Section Leader, DP Weet 

\ 

1 

cc: William Mqraman, 

file 

! '  



E~~~~~~~ USE !@&~ LOB ALAMOS SCIENTlnC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOB AUMOS. NM m m c o  

OFFICE MEMORANDUM 
I 

- -TO : Dean D. Meyer, Group Leader, H-1 DATE: July 11, 1967 

FROM : William F. Romero, H-1, DP West 

SUBJECT: WEEKLY REPORT FOR WEEK ENDED JULY 9, 1967 

SYMBOL : H-1-DP 

AIRBORNE CONTAMINATION TESTS : There were no routine air tests exceeding 
4.0 d/m-M recorded during t h e  past week. 3 

SPECIAL A 3 3  TESTS: There were f ive special a i r  t e s t s  taken 
during the past week. 

NOSE COUN'IS: No above tolerance nose counts were recorded. 

HAND COUNTS: N o  above tolerance hand counts were recorded. 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS : None were reported. 

AIR EXHAUST SYSTEM: 

Building 12  - F i l t e r  House: 
Date: 7-3-67 - 7-7-67 

3 
, Note: A l l  counts a re  expressed i n  djm-M . - 

Stack I.? Stack 2 Stack 3 Stack 4 
3 1 1 0 

Room 313 - Stack Exhaust: Main Stack Incinerator s a c k  
Date: 7-3-67 - 7-7-67 1 16 

Room 413 - Stack Exhaust: 
Date: 7-3-67 - 7-7-67 

DP East - Stack Exhaust: 
Date: 7-3-67 - 7-7-67 

Stack Exhaust 

7 

Stack NE Stack NW 
0 0 

Stack SE Stack SW 

0 0 

L 



- z -  



. TO I 

FROM : 

SUBJECT: 

SYMBOL I 

/ 

‘ D  

! 

A fire bireke out in the Reem 313 graphite incinerator drybox a t  llaOO a.m. 

om July y# 1967. Sparks frara the incineratore apparently eocagsd through 

the mppreosera amd ignited t h e  pro-filter located im 8 well l a  the lodlmg 

drybox f l o ~ r .  

f i l t e r  located i n  the drybox. 

The flaraee $wept up t h e  exhaust l ine a d  S p i t e d  t h e  EEPA 

The operatar involved Sllrmedirtsly trarned off 

the  oxygen supply t o  t h e  Lacineratars. 

The ?ire Degertmeatreapended quickly te the alarm anel it was decided te  allow 

the  moldering f i l t e r  units t o  bPrrn O u t . -  LabQratery personnel werkhg dotmiwind 

frem the inainerator otrck exlamaat were evaauatsd t o  prevent 0xg0sur0 t o  airborne 

contuainatien. 

The Building 3 roof was monitored and BO centmination va8 detected, 

in Reem 313 was l imi ted  te 1000 c/m ea the incinerater exhaust duct which was 

due t o  the melting of the j o in t  solder, Heno si the drybox glome were burned 

and t h e  enl7 d8ib le  damage was t o  the air filters, 

Contaainatien 

The f i l t e r  in the Ancinerater stack air sampler was changed a t l l s 3 0  a.1. and 

a ccunt ei 69 d/@ vas detected. 

90 d / a 3 .  Airborne cormtamirmatioa in the  incimerator reom was 73 d/m/h?. 

3 The average eta& o m t  for the week UQB 

C e n t d n a P t  in t h o  iacimeratero is 0-235, 

#ea0 counts taken by reom geroemnel involved f a  the f i r e  were insignificasat. 
I 

f i l e  



i ?  : 

FROM I 

. SUBJECT: 

SYMBOL I 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY Of CALIFORNIA 

LOB A U M 0 8 .  NEW MEXICO e7844 
TELEPHONE: 

OFFICE MEMQWANDUM 
DATE: 3.r?rl;T 18, 1967 

AIRBCRNE CONTAMINATION TESTS: 

3 
201 Storage Rem - 76 d/~& 

Five abeve teleranrce a i r  cmntso were 

recerded d u r l q  the post w d c .  

Xe axplaraetien ceuld be f d  for th is  

above talerance air C Q U P ~ .  

This abere telsrruaco a l r  cast was due te 

tlae a h q i q  ef tlae exhaust filter in the 

incinerator drybox. It waa neces~ary te 

reawe the hatake f i l ter  i a  the  drybox ipa 

erder te r e a  the exhraxlst f i l ter .  

The high afr ceuat in Reem 501 warn slue te 

the replacement of a highly centamiaatd 

vacxumlfae. Tke above tolerance air counts 

iaReama 502 plod 505 were due to mesa- 

masks were w a - 1  by persoraa invslvcd in tke 2 
u 
y. 

Rem 501 operatima. B 
M 
U 



duriw t h o  past veek. 

HAWD CCXJNTSs 

CONTAMINATED ACCIDENTS 

A,"D / (Hi INCIDENTSz 

Ne abeve telerance hand c a n t 8  were racordod. 

A f i r e  ocmrred in the Boer 31) grapBitb 

lauiaerater drybox on July U, 1967, 
A separate report on this iacUent i o  e~~closeQ.  

AIR EXXAUST SYSTEMS Metes bll courPta are expressed in d / .  3 . 

3 3 3 1 Dates 7-10167 - 7-U-67 

ROOM 313 - STACKS 

Dabs 7-10-67 - 7--67 

WR Sta& 
3 

cinerater Stuck 

90 

%ooM u3 = STACK 

Dater 7-10167 - 74.4-67 

Stack &hat€$* 

)P EAST STACKS ' 

Datea 7-10167 - 7-1667 tQh: STACK lVW STACK SE STACK $W STACK 
0 ' 0  0 0 



DATB 

7-10-67 

7-11-67 

7-12-67 

- INTAKE EWE2 
3053 1 

, . .  . 

12353 @ 

a840 238 

- 4 e l  2 7-13-67 

7-u-67 

AV@XWtb 

691 1 

JJm 58 

- 

W i l l i a m  F. Remere, EG1 
Sectisn DP Site 

J v) 

d 
4 .  E 



10s ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS. NEW MEXICO 87844 
TELEPHONE: 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE. July 25, 1967 , - ~ 3 : 

FROM : William F. Romero, H-1, DP West 

WEEKLY REPORT FOR WEEK ENDED JULY 23, 1967 

. 

SUBJECT : 

SYMBOL : H-1-DP 

One above tolerance a i r  count was recorded 
during the past week. 

AIRBORNE CONTAMINATION TESTS: 

July 21, 1967 
Room 505 - 6 d/m/M3 This above tolerance a i r  count was probably 

due t o  cross-contamination from Room 502 
during a "special" a i r  test, 

t 

SPECIAL AIR TESTS: There were three special a i r  tests taken 
during the past week. 

i No above tolerance no8e counts were recorded. 

No above tolerance hand counts were recorded. 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS : None were reported. 

Note: 3 A l l  counts are  expressed i n  d/m/M . AIR EXHAUST SYSTEM: 

Stack 3 Stack 4 
3 1 

Building 12 - Fi l t e r  House: 
Date: 7-17-67 - 7-21-67 

Room 313 - Stacks: 
Date: 7-17-67 - 7-21-67 

I 

Stack 1 Stack 2 

7 5 

Incinerator Stack Main Stack 

3 24 

Stack Exhaust Room 413 - Stack: 
Date: 7-17-67 - 7-21-67 

DP East - Stacks: 
Date: 7-17-67 - 7-21-67 

10 

Stack SE Stack SW Stack NE Stack NW 
0 0 0 0 



Building 146 - Filter House: 
Date In t ake  

7-18-67 1441’ 

(Day Run) 
- 
7- 17- 67 1922 

7-19-67 64 3 
7-20-67 138 
7 - 21 -67 
Average : 

Exhaust 

9 
2 

9 
1 
1 
4 
- 

I William F. Romero, H - 1  
: Section Leader, DP West 



LOS ALAMOS SCIENTIFIC LA30RATORY 
UNIVERSIPI  OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPXONE: 

: Dean D. Meyer, Group Leader, H-1 DATE: August 1, 1967 

AIRBORNE CONTAMINATION TESTS: Two above tolerance a i r  counts were recorded 
1 during the past  week. 

July 25, 1967 
Roam.506 - 8 d/m/M average A t o t a l  of eighteen plutonium sample bo t t l e s  3 

w e r e  removed from a drybox through the saqle 
removal box on t'nis date and probably caused t h e  

above tolerance a i r  count. Full-face masks w e r e  

worn by persons involved. 

July 26, 1967 
Bldg. 35 - 29 d/rn/M average . This  above tolerance a i r  count was probably due 3 

. Group H-7 t o  the removal of the absolute f i l t e r  on the  

americium t rea t ing  tank vacuum l'ine. 
masks were worn by t h e  p ipef i t te rs .  

There were four special  a i r  tests taken during: 
the past  week. 

N l - f a c e  

SPECIAL AIR TESTS: 

NOSE COUNTS: No above tolerance nose counts were recorded. 

-HAND COUNTS: 

COMTAMINATED ACCIDENTS 

AhTD/OR INCIDENTS : 

AIR EXHAUST SYSTEM: 

No above tolerance hand counts were recorded. 

None were reported. 

- Note: 3 All counts are expressed i n  d/m/M . 
Building 12 - F i l t e r  House: Stack 1 Stack 2 Stack 3 Stack 4 
7-24-67 - 7-28-67 3 2 2 .  1 



1 
Incinerator Stack ; Main Stack . Room 313 - Stacks: 

Date: 7-24-67 - 7-28-67 
7-24-67 
2-25-67 : 7-26-67 

d 7-27-67 - 7-28-67 

3 

i 

! 

Roam 413 - Stack: 

Date: 7-24-67 - 7-28-67 
Main Stack Exhaust: 

3 

Stack 3E Stack SW Stack NE 
0 

DP East - Stacks: 
Date: 7-24-67 - 7-28-67 0 0 

Run) 
Intake 

378 

Building 146 - Filter House: 
Date - 
7- 24 - 67 
7-25-67 
7-26-67 
7- n- 67 

Exhaust 
2 

-10 
21 

47 
6 

17 

on 7-26-67. 

- 

761 
4513 
3574 

7-28-67 - 1253 
a96 Average : 

*Faulty exhaust f i l t e r  i n  the graphite incinerator drybox was replaced 

/A 
William F. Romero, H-1 
Section Leader, DP West 

WFR:1 jb 

cc: W i l l i a m  Maraman, CMB-11 
f i l e  

- 
c 
?i 



3 

FROM : 

SUBJECT : 

SYMBOL I 

TELEPHONE: 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 

.c 
* c 

.William F. Romero, E-1 

WEEKLY REPOFEC FOR WEEK ENDED AUGUST 

R-1-DP 

AIRBOW CONTAMINATION TESTS: 

July 3, 1967 
Building 35 - 5 d/m/M average 3 

6, 1967 

One above tolerance a i r  count was recorded 
during the past week. 

This above tolerance a i r  count was probably 
due t o  floor contamination i n  the f i l t e r  room 
reading up t o  15-K c/m. 
*om a leaky vacuum pump which has been repaired 

Contamination resulted 

SPECIAL AIR TESTS: There were eight special a i r  t e s t s  taken during 
the past week. 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMmATED ACCID[ENTS 

No above tolerance n06e counts were re,corded. 

Eo above tolerance hand counts were recorded. 

AND/OR INCIDENTS : None were reported. 

Note: All counts are expressed i n  d/m/M 3 . AIR EHXUAST SYSTEM: - 
Building 12 - Fi l t e r  House: Stack 1 Stack 2 Stack 3 Stack 4 

3 3 2 1 V J  Date: 7-31-67 - 8-4-67 

Room 313 - Stack Exhauet: Main Stack Incinerator Stack 
Date: 7-3-67 - 8-4-67 1 1 

Room 413 - Stack: Main Stack Exhaust 

Dste: 7-3-67 - 8-4-67 5 ’  





Dean D. #eyer, Group Leader, E-1 DATE: August 15, 1967 TO 

William F. Romero, H-1 FROM : 

SUBJECT; 

SYMBOL I 

WEEKLY REPORT FOR WEM ENDED AUOUST 13, 1967 

E-1-DP 

There were no routine a i r  tests exceeding 
4.0 d/m/M recorded during t h e  past week. 3 

AIRBORNE CONTAMINATION TESTS: 

There wae one special a i r  test taken during 
the past week. 

SPECIAL AIR TESTS: 

No above tolerance nose counts were recorded. NOSE COUNTS: 

No above tolerance hand counts were recorded. HAND COUNTS: 

CONTAMINA'IXD ACCIMENTS 

AND/OR INCIDENTS : None were reported. 

Note: 3 A l l  counts are expressed i n  d/m/M . - AIR EXHAUST SYSTEM: 

Stack 3 Stack 4 
4 1 

Stack 1 Stack 2 

1 3 
Building 12 - Fi l te r  House: 
Date: 8-7-67 - 8-11-67 

Main Stack 
4 

Incinerator Stack 
10 

Room 313 - Stack Exhaust: 
Date: 8-7-67 - 8-11-67 

Room 413 - Stack: 
Date: 8-7-67 - 8-11-67 

Main Stack Exhaust 
24 

DP East - Stacks: 
Date: 8-7-67 - 8-11-67 

Stack 1BE Stack NW 
0 '  0 

Stack SE Stack SW 
0 0 

Y 
Y 



Bu - 
I 

- .  lding 146 - F l t e r  House: 
Date - 
8-7-67 
8-8-67 

8-10-67 

Average : 

8-9-67 

8-11-67 

- 2 -  

Intake 

1549 
37-71 
8228 = 

' 2775 
104 5 
3274 
- 

.rcThrke exhaust f i l ters  replaced. 

3 
5 F  
6* 
l* - 

19 

W i l l i a m  F. Romero, E-1 
Section Leader, DP West 

WFR:ljb 
cc: W i l l i a m  Marandan, CMB-11 

f i l e  



.. .- . 

FROM : 

SUBJECT : 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO8 AIAMO5. NEW MUICO 87S44 
P TELEPHONE: 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE: A u g u s t  22, 1967 

AIFU3ORNE CONTAMINATION TESTS: Two above tolerance air counts were recorded 
during the past week. 

August 17, 1967 
Hot Locker Room'- 9 d/m/h3 

A u g u s t  17, 1967 
Room 605 - 7 d/m/M average 3 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 
AND OR INCIDEMTS: 

AIR EXHAUST SYSTEM: 

Building 12 - Fi l te r  House: 

Room 313 - Stack Exhaust: 
Date: 8-14-67 - 8-18-67 

._ 

The f i l t e r  on the room air  exhaust duct i n  the  

contaminated clothing disposal room was clogged 
w i t h  dust and probably w a s  the cause for the  

above tolerance air count. The f i l t e r  has been 
replaced. 

I 

This above tolerance air count w a s  probably due 
t o  the transfer of PU-239 and PU-238 residues v i  
the  four inch p las t ic  bag transfer tube. 
atore were worn by persons involved. 

There were two special air tests taken during 
t h e  past week. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

R e s p i r  

None were reported. 

Note: 

Stack 1 Stack 2 Stack 3 Stack 4 

All counts are expressed i n  d/m/M 3 . 
7 

7 3 ,  2 1 - 4 - 
L 

Main Stack Incinerator Stack c 
c; 

6 1 f 
:y 

U 
LA 

ud 

I d 



Room 413 - Stack: Main Stack Exhaust 

Date: 8-14-67 - 8-18-67 9 

DP East - Stacks: , ,. Stack NE Stack NW Stack SE Stack SW 

Date: 8-14-67 - 8-18-67 0 0 0 -: 0 

Building 146 - Filter House: 
Dart e 

(Day Run) 
7 Intake - - 

8-14=67 1533 
8-15-67 
8-16-67 
8-17-67 I 

8-18-67 
Average: 

WFR:l jb 
cc: william Mar-, cMB.11 

file 

440 
u66 
1314 

727 
1036 
- 

Exhaust 
3 
- 

1 
2 
2 
- 

, 

t f i l l i a m  F. Romero, H - l  
Section Leader, DP West 



! -  -\ 

FROM : 

SUBJECT : 

SYMBOL : 

Bf c)/Ly LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

.LOS ALAMOS. NEW MEJCICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM I 

Dean D. Meyer, Grow Leader, H-1 DATE: August 29, 1967 
p,pjje\r?red/la b CaJ" 
p a b ~ ~ ~ - j j  

W i l l i a m  F. Romero, €I-1 

WEEKLY REPORT FOR WEM ENDEB AUGUST 27, 1967 

A-1-DP 

AIRBORNE CONTAMINATION TESTS: 

August 24, 1967 
Building 35 - 10 d/m/M average 
Groq H-7 

3 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINAmD ACCIDENTS 
AND/OR INCIDENTS : 

AIR EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
& - .  

Date: 8-U-67 - 8-25-67 
Room 313 - Stack Exhaust: 
Ute:  8.~~67 - 8-25-67 

Room 413 - Stack: 
Date: 8-2~67 - 8125-67 

One above tolerance air count was recorded 
during the  past week. 

This above tolerance air  count was probably 
due t o  floor contamination result ing from a 
leaky filtrate p q e  

waste solution i n  the 8 q s  probably contri- 
buted t o  the above tolerance count. 

High level  incoming 

Two special air  tests were taken during the 

past week. 

No above tolerance 

No above tolerance 

None were reported. 

nose counts were recorded. 

hand counts were recorded. 

Note: All counts are expressed i n  d/m/M 3 . - . .  

Stack 1 Stack 2 Stack 3 Stack 4 
8 3 4 1 

Main Stack Incinerator Stack . 

11 117 

Main Stack Ekhaust 
1 4  



.. I . 

\ 

i 

DP East - Stacks: 
Date: 8-21-67 - 8-25-67’ 

Building -146 - -Filter House: 
Date - 
a-u-67 
8- 22- 67 
8-23-67 
8-24-67 
8-25-67 
Average : 

Stack ME 
0 

Run)  
Intake 
1124 
4706 
3866 

l o s t  f i l ter  

Stack NW Stack SE Stack SW 

0 0 2 

Exhaust 

. .  

I 

6 
11 
4 
1 
2 

5 
- 

/&%ii%?w 7 4- 
killiam F. Romero, €I-1 
Section Leader, I1p West 

WFR:1 jb 
cc: William Maraman, CMB-ll 

file ‘9 

.,’, , 



FROM : 

SUBJECT : 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 67840 
TELEPHONE: 

OFFICE MEMORANDUM 
Dean De Meyer, Group Leader, E-1 DATE: September 7, 1967 

August 29, 1967 
Roam 5l.3 Special Recovery - 
August 30, 1967 

7 d/m/M 3 average 

6 d/m/M 3 average 
Room 513 -Special Recovery - 1 

Augus t  30, 1967 
Roam 406 - 40 d/m/h3 average 2 

I August 3, 1967 
Roam 406 - 8 3  d/m/M3 average 
September 1, 1967 
Roam 406 - 84 d/m/M 3 average 

A ~ s t  30, 1967 
Roam 408 - 167 d/m/M 3 average 
Room 412 - 161 d/m/M 3 average 
Room 413 - 135 d/m/M 3 average 

Eighteen above tolerance alr  counts were 
recorded during the past week. 

These two above tolerance air counts were 
due to p in  hole leaks in the special recovery 
drybox gloves. The gloves have been replaced. 

I 

No eqlanat lon couldbe found for t h i s  above 
tolerance air count 

Due t o  contaminated incident. 

Roam 413 Locker Roam - 169 d/m/h31 
August 3, 1967 

Due to contaminated incident. 
T Roam 408 - 702 d/m/M 3 average 

Roam 412 - 604 d/m/M 3 average 
Room 413 .I 443 d/m/M 3 average 

Room 413 Locker R o p  - 645 d/& 



September 1, 1967 
Room 408 - 100 d/m/h3 average 
Roam 412 - 99 d/m/M average 

Roam 413 - 75 d/m/M average 
Roam 413 Locker Room - 93 a/m/M3 

Due t o  contaminated incident. 
3 
3 

i Group ch5-8 

SPECIAT.J AIR !PEW!S: 

NOSE COUNTS: 

m COUNTS: 

Five special air tests were taken during the  

past week. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

AND/OR INCIDENTS: A contaminated incident occurred on August 30-9, 
1967 and on September 1, 1967. 
is enclosed. 

A separate report 

AIR EXHAUST SYSTEM: 

Building 12 - Fi l te r  House: 
Date: 8-28-67 - 9-1-67 
ROW 3 3  - Stack E3xhaust: 
Date: 8-28-67 - 9-1-67 

Note: 

Stack 1 Stack 2 Stack 3 Stack 4 

A l l  counts are expressed i n  d/mh 3 . - 
9 8 5 2 

Main Stack Incinerator Stack 

4 . 16 

Roam 413 - Stack: Main Stack ExhaUt 

Date: 8-28-67 - 9-1-67 6l 

IP E a s t  - Stacke: Stack Ne Stack NW Stack SE Stack SW 
Date: 8-28-67 - 9-1-67 0 0 0 0 

Building 146 - Filter House: 

Date 
[W Run) 

I n t  &e - - 
8.28- 67 1 4 3  
8-29-67 1830 
8-30-67 810 
84-67 2632 

507 
Average: 1442 

- 9-1-67 

Exhaust 
2 
1 
1 
1 
b 
1 
.-. 



- 

-. 
3 

FROM : 

SUBJECT : 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
, 

Dean D. Meyer, Group Leader'; H - 1  DATE: September 12, 1967 

H-LDP 

AIRBORNE CONTAMINATION TESTS: 

SPECIAL AIR TESTS: 
~~ ~ 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATEXI ACCIDENllS 

AND/OR INCIDENTS : 

AIR ElrHAUST SYSTEM: 

Building 12 - Fi l t e r  House: 
Date: 9-5-67 - 9-8-67 

Room 717 - Stack Exhaust: 

DP East - Stacks: 

Date: 9-5-67 - 9-8-67 . 

Date: 9-5-67 - 9-8-67 

Room 411 - Stack: 
Date: 9-5-67 - 9-8-67 

There were no routine air tests exceeding 
4.0 d/mLM recorded during the  past week. 

TWO s p e c i d  air tests w i r e  taken during 
the past week. 

3 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded, 

J 

None w e r e  reported, 

Note: All counts axe expressed i n  d/m/M 3 . - 
Stack 1 "Stack 2 Stack 7 Stack 4 

~ 

3 2 1 0 

Main Stack Incinerator Stack 
6 

I 

74 

Main Stack Exhaust 

77 

Stack NE Stack NW Stack SE Stack SIJ 

0 0 0 0 

i 



Building 146 - F'ilter House: 
Date - 
9- 5-67 

> /  9-6-67 
9-7-67 ' 

9-8-67 
Average : 

34u. 
520 

924 
443 

1327 
- 

Exhaust 

4 
0 

0 

0 

1 
- 

William F. Romero, H-1 
Section Leader, RP West 

WFR:ljb 
cc: WilliamMaraman, CMI3-U. 

f i l e  



LOS ALAMOS SCIENTIFIC LABORATORY 
' UNIVERSITY O F  CALIFORNIA 

LO9 ALAMOS. NEW MEXICO 87544 - -  
TELEPHONEI 

OFFICE MEMORANDUM 
> : Dean D. Meyer, Group Leader, H-1 DATE: September 19, 1967 . -  

SYMBOL t H-1-DP 

AIRF3ORNE CONTAMINATION TESTS: 

SPECIAL AIR TESTS: ' 

NOSE COUNTS: 

HAND COUNTS: 

- -. 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS : 

AIR EXHAUST SYSTEN: 

There were no routine air t e s t s  exceeding 
4.0 d/m/M 3 recorded during the  past week. 

Six special air tests were taken during 
the past week. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

None were reported. 

Note: A l l  counts a re  expressed i n  d/m/M 3 . - 
x 

Building 12 - Fil ter  House: ' Stack 1 Stack 2 Stack 3 Stack 4 
Date: -9-11-67 - 9-15-67 4 2 3 2 

Roam 313 - Stack Exhaust: Main Stack Incinerator Stack 

Date: 9-11-67 - 9-15-67 32 65 

Room 413 - Stacks: Main Stack Exhaust 

Date: 9-11-67 - 9-15-67 4 

DP East - Stacks: Stack NE Stack NW Stack SE Stack SW 

Date: 9-11-67 - 9-15-67 0 0 0 0 
. .  

I 



. ... 

, 

- d -  

Building 146 - Fi l te r  House: 
Date - 
9-11-67 
9-12-67 
9-13-67' 
9-14-67 
9-15-67 
Average : 

(by Run)  

1132 
924 
70 5 
690 

2269 
1144 

Intake 

- 

WFR: l j b  

.cc: W i l l i a m  Maraman, CMB-U - 

f i l e  

Exhaust 
1 

0 

1 

3 
3 
2 

- 

- 

killiam F. Ramero, K - 1  
Section Leader, DP West 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

_ _  E '''' LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
3 Dean D. Meyer, Group Leader, H-1 DATE: September 26, 1967 

FROM : W i l l i a m  F. Romero, H-1 

SUBJECT, WEEKLY REPORT FOR WEEK ENDED SlECE24BE.R 24, 1967 

SYMBOL 

?- 

I 

AIRBORNE CONTAMINATION TESTS: 

September 20, 1967 
Building 35 - 70 ave d/m/M3 

Raffinate Roam - 93 ave d/m/M 
G r a q ,  H-7 

3 

I, 

September 20, 1967 
Room 301 - A - 8 ave d/m/M 

Room 301 - B -10 ave d/m/M 
3 Room 305 7 ave d/m/M 

Roam 306 8 ave d/m/M3 

Roam 307 - 8 ave .d/m/M3 
3  ROO^ 3 9  - 8 ave a/m/M 

Group CMF-4 

3 
3 

September 20, 1967 
Room 502 - 15 d/m/M3 
Rogn 506 8 av;! d/m/M3 

Ten above tolerance air counts were recorded 
during the past week. 

No unusual operations were carried out on 
t h i s  date.which could have caused t h e  'above 
tolerance air counts. However, several leaky 
valves and flanges were found on the americium 
neutralization and storage tanks which resulted 
i n  f loor  contamination and possibly contributed 
t o  the  airborne contamination. 
were repacked and the flanges were tightened on 
September 26, 1967. 

The le* valves 

Z i a  workers installed a damper In the  a i r  intake 
duct located i n  the  Building 3 a t t i c  on t h i s  

date. It was necessary for  the men t o  crawl 
into the main air duct i n  order t o  make the 

installation. It i s  believed t h a t  dust con- 
tamination i n  the duct was stirred up and spread 
out through the air supply system, resulting in 
the above tolerance air  counts. 

No explanation could be found for  these above 
tolerance air counts since no work was done i n  thc 

rooms on t h i s  date. 



i . .  

Six special a i r  tes ts  were taken during 

the past week. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

None were reported. 

Note: 3 A l l  counts are expressed i n  d/m/M ,. - 

SPECIAL AIR TESTS: I 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 
\ 

AND/OR INCIDENTS: 

AIR EXHAUST SYSTEM: 

Stack 3 Stack 4 
2 1 

Stack 1 Stack 2 
2 2 

Building 12 - Filter House: 
Date: 9-18-67 - 9-22-67 

Main Stack 
14  

Incinerator Stack Room 313 - Stack Maust: 
Date: 9-18-67 - 9-22-67 61 

Stack SE Stack SW 

Main Stack Exhaust: Room 413 - Stacks: 
Date: 9-18-67 - 9-22-67 36 

Stack NE Stack NW DP East - Stacks: 
Date: 9-18-67 - 9-22-67 

- r  

0 0 

(Dw 
Intake ..i 

16433 

3 549 
3510 
4748 
6052 

a 2 2  

- 

Building 146 - Filter House: 
Date 
9-18-67 
9-19-67 1 

9-20-67 
9-21-67 
9-22-67 

- 

Average: 

Exhaust 
10 

0 
1 
2. 
1 

3 
- 

d 

I u 
W i l l i a m  F. Romero, H-1 
Section Leader, DP West 

LL 

h 
M 
P 

d 

WFR:ljb 

cc: WilliamI4araman, CMB-I l  
file 



LOS ALAMOS SCIENTIFIC LABORATORY 

,LO9 ALAMOS. NEW MEXICO 87844 
UNIVERSITY OF CALIFORNIA 

TELEPHONE: 

_. 

OFFICE MEMORANDUM 
I 

.a : Dean D. Meyer, Group Leader, H-1 DATE: October 3, 1967 
RevietfdedlLats counsel 

FROM : W i l l i a m  F. Romero, H-1 

SUBJECT: WEEKLY REPORT FOR WEEK ENDED OCTOBER 1, 1967 

SYMBOL 

, .  . 

, 

: H-1-DP 

AIRBORNE CONTAMINA!I?ION TESTS: 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS I 

AND/OR INCIDENTS: 

A I R  EXHAUST SYSTEM: 

Building 12 - Fi l t e r  House: 
Date: 9-25-67 - 9-29-67 
Roam 313 - Stack Exhaust: 
Date: 9-25-67 - 9-29-67 
Room 413 - Stack: 
h t e :  9-25-67 - 9-29-67 

%st - Stacks: 
b t e :  9-25-67 - 9-29-67 

/ 

There were no routine air tests exceeding 
4.0 d/m/M 3 recorded during t h e  past week. 

Seven special air  tests were taken during 
t he  past week. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

None were reported. 

Note: 

Stack 1 ' Stack 2 Stack 3 Stack 4 

All counts are expressed i n  d/m/M 3 . , . -  

4 1 1 0 

Incinerator Stack Main Stack - 
4 18 

- 2 
Main Stack Exhaust 

8 -  
) 

Stack NE . Stack NW Stack SE Stack SW 

0 - 0  0 0 
- 



Building 146 - Filter House: (Day Run) 
. . . . - . .. Date - 

9-25-67 
9-26-67 
9-27-7 
9-28-67 
9-29-67 
Average: 

In ta.ke Exhaust 
1 511 

712 
597 
6611 
- 1697 
2026 

1 
0 
1 
1 
1 

/ 

- 

~ 

William F. Romero, H-1 
Section Leader, Dp West 

WFR:l,jb 

cc: William Maraman, QIzB-l l  

9 ile 

OFFICIAL USE ONLY 



OFFICE MEMORANDUM 
J : Dean D. Meyer, Group Leader, H-1 DATE: October 10, 1967 

Reviewd/Lab Counsel 
Publicty Reieasablr FROM : W i l l i a m  F. Rmero, H-1 

SUBJECT: WEEKLY REPOR!l IFDR WEEK ENDED OCTOBER 8, 1967 

/-' 
AIRBORNE CONTAMINATION TESTS: Five above tolerance a i r  counts were recorded 

during the  past week. 

October 3, 1967 
Roam 406 - 22 d/m/M average This above tolerance air count may have been 3 

due t o  hydrofluorination of PU-238. The. 
caustic reservoir was also drained and flushed 

-out a f t e r  completion of the operation. 

October 3, 1967 

Room 412 - 81 d/m/M 3 average 
Room 413 = 55 d/m/M 3 average 

These four above tolerance a i r  counts were 
due t o  PU-238 contamination from a hydro- 
fluorination operation in  Room 406. 

Room 408 - 73 d/m/M 3 average 

Roam 413 = Locker Room = 74 d/m/M 3 -kination is believed t o  have spread into Room 
Contam- 

408 and adjoining roms through some open 
drain lines. 
apparently were not f i l l e d  with water and o i l  as 

The traps on the drain l ines  

SPECIAL AIR TESTS: 

NOSE COUNTS: 

RAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND OR IXCIIENE3: 

planned pr ior  t o  the  operation. 
Note: 
exposed t o  the above tolerance a i r  counts 
are being scheduled for  ur ina lys i s  tes ts .  

Two persons from Group CMB-8 who were - 

Four special a i r  t e s t s  were taken during 

the  past week. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

None were reported. 



Note: A l l  counts are expressed i n  d/m/M 3 . - AIR EXHAUST SYS'ITM: 
,, 

Building 12 - F i l t e r  House: 
Date: 10-2-67 - 10-6-67 

Stack 1 Stack 2 Stack 3 Stack 4 
4 1 1 1 

Main Stack Roam 313 - Stack M a u s t :  
Date: 10-2-67 - 10-6-67 

Incinerator Stack 

7 13 

- Roam 411 - Stack: Main Stack Exhaust 

7 Date: 10-2-67 - 10-6-67 
Stack NE Stack IW Stack SE 

0 0 0 

DP East - Stacks: 
Date: 10-2-67 - 10-6-67 

Stack SW 

0 

Building 146 - Filter House: .( 

Date - 
10 -2- 67 
10-3-67 I 

Exhaust 
2 
2 
0 
1 

0 
1 
- 

8023 

4331 
447 

2460 
1234 
3299 
- 

10-4-67 
10-5-67 
10 -6- 67 
Average: 

W i l l i a m  F. Romero, H-1 
Section Leader, DP West 

WI!R:l jb 

cc: WilliamMaraman, CMB-ll 
r: 

f i le  

/ 

OFFiClAL USE ONLY 



Sf ~~~~ 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
: Dean D. Meyer, Group Leader, H - 1  DATE: October 17, 1967 .o 

SYMBOL : H-l-DP 

4 

AIRBORNE CONTAMINATION TESTS: 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS : 

There were no routine a i r  t e s t s  exceeding 
4.0 d/m/M 3 recorded during the past week. 

Six special a i r  t es t s  were taken during 
the past week. 

No above tolerance nose counts were recorded. 

No above tolerance-hand counts were recorded. 

None were reported. 

3 Note: A l l  counts are expressed In d/m/M . - AIR EXHAUST SYSTEM: 

Building 12 - Fi l te r  House: Stack 1 Stack 2 Stack 3 Stack 4 
Date: 10-9-67 - 10-13-67 1 1 1 0 

Room 313 - Stack Exhaust: Main Stack Incinerator Stack 

Date: 10-9-67 - 1.0-13-67 14  37 

Room 413 - Stack: Main Stack Exhaust 

Date: 10-9-67 - 10-1.3-67 3 

DP East - Stacks: Stack NE Stack NW Stack SE Stack SW 

B t e : .  10-9-67 - 10-13-67 0 0 0 0 

c 
4 

15 
4 

I -  



. . . - 

Building 146 - Filter House: 

Date 
10-9-67 
10 - 10 - 67 
10 -11-67 
10 -12-67 

- 

10-13-67 
Average : 

b Y  R u n )  

855 
542 
346 
1879 

Intake - 

- 409 
806 . 

Reviewed/Lab 
Publicly Releasabl 

Exhaust ' 

0 

3 
0 

1 
0 - 

WFR:1 jb 

cc: William Maraman, CMB-11 
f i l e  

/&%;*de A? /GJZ*T 
William F. Romero, H-1 
Section Leader, DP West 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO a7544 
TELEPHONEt 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE: October 24, 1967 

Revie:fiisdlLab Counsel 
PIJbhCly aefeasabie 

W i l l i a m  F. Romero, H-1 

WEEKLY REPORT FOR WEM: ENDED OCTOBER 22, 1967 

: o  

FROM : 

SUBJ ECT : 

SYMBOL : H-1-DP 

AIRBORNE CONTAMINATION TESTS: Two above tolerance a i r  counts were recorded 
during the past week. 

October 17, 1967 
B l a .  257 - 11 d/m/M 

Group R-7 

3 average 

, 

This above tolerance a i r  count may have been 
due t o  'the installation of service l ines  t o  
the americium neutralization tanks. 

October 19, 1967 
Bldg. 35 - 6 d/m/M 3 average 

Group H-7 
Removal of laboratory equipment w a s  started 
i n  the f i l t e r  room on t h i s  date and probably 
caused the  above tolerance a i r  count. 

SPECIAL AIR TESTS: Six special a i r  tests w e r e  taken during the 

past week. 

N o  above tolerance nose counts were recorded. NOSE COUNTS: 

No above tolerance hand counts were recorded. HAND COUNTS: 

CONTAMINAmD ACCIDENTS 

AND/OR INCIDENTS : None were reported. 

Note: All counts are expressed i n  d/m/M 3 . - AIR EXHAUST SYSTEM: 

Building 12 - Fi l t e r  House: 
Date: 10-16-67 - 10-20-67 

Stack 1 Stack 2 Stack 3 Stack 4 
2 1 1 0 

1 

Room 313 - Stack Exhaust: 
Date: 10-16~67 - 10-20.67 

Main Stack Incinerator Stack 

56 94 



Room 413 - Stack: 

10-16-67 - 10-20-67 
DP East - Stacks: 
Date: 10-16-67 - 10-20-67 
Building 146 - Filter House: 
Date - 
10 -16-67 
10 - 17- 67 
10-18-67 
10 -19-67 
10-20-67 
Average : 

WFR:ljb 
cc: WilliamMaraman, CMB-Il 

f i l e  

Stack NE Stack NW Stack SE Stack SW 

0 0 0 0 

Exhaust 
0 

0 

0 

0 
1 

0 
- 

William F. Romero, H - 1  
Section Leader, DP West 

h 
I) 
W 



I. . LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOB ALAHOS. N E W  MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
3 : Dean D. Meyer, Group Leader, H-1  DATE: October 31, 1967 

FROM : William F. Romero, H-1 

SUBJECT: WEEKLY. REPORT FOR WEM ENDED OCTOBER 29, 1967 

SYMBOL : H-1-DP 

AIRBORNE CONTAMINATION TESTS: 

October 26, 1967 
Building 257 - 46 d/m/M 3 average 

Waste Treatment Plant-Group H-7 

October 27, 1967 
Building 257 - 5 d/m/M 3 average 

Waste !Treatment Plant-Group H-7 

SPECIAL A I R  TESTS: 
t 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINA'IED ACCIDENTS 
AND/OR INCIDEXTS: 

A I R  EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
Date: 10-23-67 - 10-27-67 

Room 313 - Stack Exhaust: 
Date: 10-23-67 - 10-27-67 

Room 413 - Stack: 
Date: 10-23-67 - 10-27-67 

Two above tolerance a i r  counts were recorded 
during the past week. 

These two above tolerance a i r  counts are 

believed t o  have been due t o  a clogged a i r  
exhaust f i l t e r  on the americium neutraliza- 
t i o n  tank vacuum l ine  exhaust. The f i l t e r  
w a s  replaced during a "special" air test don 
October 27, 1967. 

Four special air  tests were taken during the 
past  week. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

None w e r e  reported. 

Note: A l l  counts are  expressed i n  d/m/M 3 . - 
Stack 1 Stack 2 Stack 3 Stack 4 

2 1 1 0 

Main Stack Incinerator Stack 

35 154 

Main Stack Exhaust 

13 



, -  
DP East - Stack$: . .  

Date: 10-23-67 - 10-27-67 
Building 146 - Filter House: 
Date 
7 

10 4 - 6 7  
10-24- 67 
1.0-25-67 ' 

10-26-67 
10-27-67 
Average : 

_- I ' f  

i 

Stack NE Stack NW Stack SE Stack SW 

0 0 0 0 

271 
' 246 

141 , 

337 
- 

I 

0 

0 
- 

Exhaust 
1 
0 
0 

0 

William F. Romero, H-1 
Section Leader, DP West 

cc: William Maraman, CMB-11 
file 

, 



LOS ALAMOS SCIENTiFC LABORATORY 
U N l V E R S i T Y  O F  CALIFORNIA 

LOS ALAMOS. NEW MCYlCO 87544 
TELEPHONE; 

OFFICE MEMORANDUM 
< -  

3 : Dean D. Meyer, Group Leader, II-1 DATE: Movenber 6, 1967 

Reviewed/Lab coun=l 
Pi.it-3jic;iy Qeleasa bk  k 8 4  

FROM : William F. Roniero, K-1 

SUBJECT: HIGH A I R 3 O R i i  ALPHA CONTAMINATION, ROGX 406, DP West 

SYMBOL 

. 

1 

: H-1-DP 

On November 2, 1967, a t  ll:l5 a.m., the  alarm sounded on tine au tomt ic  a i r  
sampler i n  Room 406, DP West, indicating a high l eve l  02 airborne alpha con- 

tamination. A rough 
check of the  rooin a i r  samplers indicated counts ranging from 1000 cpm t o  2000 

cpm. The f i l t e r  papers were changed a t  11:30 a.m. and a t  l:3O p.m. Tne average 

Two persons working i n  the room immediately evacuated. 

counts. recorded during these periods w e r e  619 d/m/M 3 and 3752 d/rn/X3 respectively. 

Operating personnel entered the room wearing full-face masks a t  1:OO p.m. and 
turned off the HF furnace. A decrease i n  airborne ac t iv i ty  tias soon 'evident. 
The average a i r  count recorded during the period of 1:30 p.m. t o  4:30 p.m. was 

8 d/m/M3. The average room count f o r  the day w a s  1137 d/m/M 3 -  . 
Surface monitoring of the  work area was carried out and no loose contamination 
was detected. Kasal smears taken by the  two persons involved, 0 

Z e a n d w - Z - r e a d  8 d/m and 2 d/a respectively. 

The lack of surface contamination has made 18 d i f f i c u l t  t o  pinpoint the exact 

source of the airborne act ivi ty .  However, it is believed t o  have been due t o  
a n  open vent l i n e  on t h e  caustic KF scrubber during the hydrofluorination of 
PU-238. 

drybox at  the present time. 
Tne vent l i n e  from the scrubber i s  being connected direct ly  t o  the 

I d  

r' 'I 

- 'Gjilliam F. Xorriero, 8-1 L 

'J 
Section Lecder, Di? West 

1JFR:ljb 

cc: William &raman, Cm-11 
f i l e  



LOS ALAMOS SCIENTIFIC LABORATORY 

-. .- , 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87544 

TELEPHONE: 

OFFICE MEMORANDUM 
. o  : Dean D. Meyer, Grou? Leader, H-1  DATE: NovemSer 7, 1967 

AIRBORNE CONTAMINATION TESTS: 

October 30, 1967 
Building 257 - 15 d/m/M 
Waste Treatment Plant-Group H-7 
OcLober 31, 1967 
Building 257 - 6 d/m/M average 
Waste Treatment Plant-Group H-7 
November 1, 1967 
Building 257 - 7 d/m/M average 
Waste Treatment Plant-Group H-7 
November 2, 1967 
Building 257 - 17 d/m/M 
Waste Treatment Plant-Group H-7 
November 3, 1967 
Building 257 - 6 d/m/M average 
Waste Treatment Plant-Group H-7 

3 average 

3 

3 

3 average 

3 

November 2, 1967 
Room 406 - 1137 d/m/M 3 average 

SPECIAL AIR TESTS: 

NOSE COUTJTS: 

HMSD COUNTS: 

Six above tolerance a i r  counts were recorded 
during the past week. 

A general dusty condition of t he  work areas 
coupled with loose contamination on top of 

.- tanks and on the floor probably contributed 
t o  these above tolerance a i r  counts. A .  

general clean-up of the building was con- 
ducted on November 3, 1967. 
i n  the south wall has been sealed which should 
improve the ventilation i n  the building. 
Special a i r  t e s t s  a re  being run and the air-  

borne ac t iv i ty  is  being ident i f ied i n  order 
t o  establish the source of airborne contanin- 
a t  ion. 

The opening 

This above tolerance a i r  count was due t o  a 
contamination incident on t h i s  date. 

Three special a i r  t e s t s  were taken during the  
past week. 

No above tolerance nose counts were recorded. 

No above tolerance h a d  counts were recorded. : 

r: 
'_ 

'_ 
Y 
L. 

- 



A I R  EXHAUST SYSTEM: . Note: A l l  counts are  expressed i n  d/rn/K 3 - 
Building 12 - F i l t e r  House: Stack 1 Stack 2 Stack 3 Stack 4 
Date: 10-30-67 -! 11-3-67 16 9 9 4 

Room 313 - Stack Exhaust: Main Stack Incinerator Stack 

Date: 10-30-67 - 11-3-67 142 108 

Room 413 - Stack: Main Stack Exhaust: 
Date: 10-30-67 - 11-3-67 2 

DP East - Stacks: Stack NE Stack NW Stack SE Stack SW 
Date: 10-30-67 - 11-3-67. 0 0 0 0 

Building 146 - F i l t e r  House: (Day Run)  
Date 
7 

10-30-67 
10-31-67 
11-1-67 

.Intake 

829 ,, 

2471 
2891 

Exhaust , 

0 

2 

1 
. 11-2-47 1635 1 

11-3 - 67 
Average : 

I 

WF€2:ljb 

cc: William Maraman, CMB-11 
file 

- 0  
d 

610 - 
1647 1 

W i l l i a m  F. Romero, H-1 
Section Leader, DP West 
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, -  "0 

. FROM : 

SUBJECT8 

SYMBOL t 

. . .  

. .  

Lo6 ALAMOS SCIENTIFIC LABORATOR 
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS. NEW MEXICO 67844 
TELEPHONE: 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE: November 14, 1967 

WeJie\.ved!la b 
9t ._I ltj:j(;iy ~ p$&-j~;aE]ie 

William F. Rbmero, H-1 

WEEKLY REPORT FOR WEEK ENDED NOVEb4BER 12, 1967 

H-l-DB 

)URBORNE COMAMXNATI ON EST'S Two above tolerance a i r  counts  were recordc 

during t h e  past  week. 

povember 8. 1967 
3 

Building 257 - 8 d/m/M. 

JVovember 9. 1967 

Building,,?57 - 7 d/m/BI 
3 

SPECIAL AIR TESTS 

NOSE COUNT$ 

pAND COUNT!$ 

CONTAMINATED ACCIDENTS 

The source of the airborne contamination in 

Building 257 h a s - n o t  been determined, 

Special  a i r  sampling has  been i n  effect to 

locate  the  C I U S B ~  but a s  yet the problem is 

unsolved. 

g& spacial a i r  tes ts  were taken during 

t h e  past week. 

*. I 

No above to lerance  nose counts were recorded 

No above to lerance  hand counts were recorded 

None were reported, 

-. . ! 



> 
. .- 

' .  
3 

. Note: A l l  counts are expressed i n  d/m/M AIR EXHAUST SYSTEM 

Buildinq 12 - Filw Housa msu S W L z  Stack 3 Stack 4 

Date: 11-6-67 - 11-10-67 1 1 1 ' 0  

East Stac k s  Yort heast JiQa!xa Butheaat a u t  hwe st 

lkwusik inerator Stack 

156 1166 

&j,n Sta ck Exh ausg 

2 

Date: 11-6-67 - 11-10167 

Boom 413 - S t a c k s  

Detea 11-6-67 - 11-10167 
- 

Date: '11-6-67 9 1140-67 < o  0 , o  0 

i Buildina 146 - Filter House (Day Run1 

J!xb!ss Exhaust 
1357 0 

Date8 11-6-67 - 11-10167 

11-6-67 

114-67 

11-8-67 

11-9-67 

522 0 

390,  0 

728 1 

B 1-1 0167 

Aver age 

.. - 1341 1 - I 

0 868 

Section Leaders D? S i te  -1 e eco William Maraman, CMB 11 

file 



i ,  ! 
LOS ALAMOS SCIENTIFIC LABORATORY 

UNIVERSfTY OF CALIFORNIA 
LOS ALAMOS. NEW M q l C O  87544 

TELEPHONEt 

OFFICE MEMORANDUM 
I 3  :Dean D. Myer, Group Leader, H-1 DATE: November 21, 1967 

AIRBORNE CONTAMINATION mSTS 

November 13, 1962 

Room 307- 140 d/m/M ave, 
3 

SPECIAL A I R  TESTS 

NOSE COUNTS 

HAND COUEJTS 

CONTAMINATED ACCIDENTS 
AND/: OR INbIDENTS 

One above tolerance air count was 
recorded during the p a s t  week. 

T h i s  above tolerance a i r  doun t  
occured d u r i n g  a n  open a i r  t r a n s f e r  
The ice  cream container containing 
a n  Am-243 sample bottle tipped over 
while being transferred, resu l t ing  
i n  the above tolerance count. 
The person involved w a s  wearing a . 
respirator  a t  the time, 

Eleven special  a i r  t e s t s  were taken  
d u r i n g  t h e  past week. 

No above tolerance nose%counts were 
recorded. 

No above tolerance hand counts were 
recorded. 

None were reported. 

. 



Note: All counts are e x p r e s s e d  i n  d/m, - AIR EXHAUST SYSTEM 

B ---2ding 12- F i l t e r  House STACK 1 STACK.2 STACK 3 STACK 4 

Wte : 11-13- 11-17767 5 9 15 14 
- 

Room 313- Stack  Exhaust  Main S t a c k  I n c i n e r a t o r  Stack * 
a t e  : 11-13-67 11-17-67 101 11-13-67 4444 11-15-67 . 1945 

879 11-16-67 
*High count8 due t o  faulty drybo: 
exhaust filter which hae been 

Room 413- Stacks 
replaced. 

Main S t a c k  Exhaust 

Date : 11.-&3-67 13-17-67 . 1  

DP East Stacks Northeast  Northwest Southeas t  Southwest 
% 

mte : 11-13-67 11-17-67 No Run No Run No Bun No Run 
*Central air sampling system t(3inprX?arily disconnected. 

', 
Building 146 F i l t e r  H o u s e  fIhYidiun3 

L e :  

11-13+67 

11-14-67 486 , 

11- 15-67 2815 

206 

I 

11-16-67 247 
! 11-17-67 

Average 1303 

Exhaust 

20 

2 

0 
1 
0 '  

5 

WF3i:ldm 
cc: W i l l i a m  Maraman, CMB 11 

. f i l e  ' ;  

W i l l i a m  'F, Romero, H-1 
S e c t i o n  Leader, DP Site 

.. . . ., I -  

I 

. .  
I 



FROM : 

SUBJECT : 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORI 
UNIVERSITY O F  CALIFORNIA 

LO9 ALAMOS. NEW MEXICO 87044 
TELEPHONE: 

OFFICE MEMORANDUM 
DATE: November 28, 1967 Dean D. Myer, Group Leader, H-1  

William I?. Romero, H-1 

WEXKLY REPORT FOR WEEK ENDED N0VE;MBER 22, 1967 

H-1  DP 

AIRBORNE CONTAMINATION TESTS , No above tolerance a i r  count‘s 
were recorded during the pas t  
week. 

Six special air tests w e r e  
taken dpring the week. 

SPECIAL AIR TESTS 

NOSE COUNTS 

’ HAND COUNTS 

CONT@UNATED ACCIDENTS 
u/ UH . INGllJLl\Tij  

No  above tolerance nose counts 
were recorded. 

; i  

No above tolerance hand counts 
were recorded. 

None were reported. 

Note: All counts are expressed d/m/M ( 3  - AIR EXKAUST SYSTEM 

Building 12 - F i l t e r  House Stack 1 Stack 2 Stack 3 Stack 4 
\ 

Date: 11-20- 11-22-67 4 2 3 1 

Room 313 - Stack Exhaust Main Stack 
E t e :  11-20 -11-22-67 130 

Incinerator Stack 
llW2Om67 181 Ave. 
11-22- 67 



. .  

. -  

, 

Room 413- Stacks I 

Date: U-20 -11-22-67 

DP EAST STACKS 

2 

Northeast Northwest Southeast ‘Southwest 

Date: U-20- 11-22-67 0 0 0 0 

\ 

Bui ld ing  146 - Filter House ( Day R& ) 

Date: SI.-20- u-22-67 

20 

21 

22 ’ 

wETI:ldm 

cc: W i l l i a m  Maraman, CMB 11 

Intake 

3 51 
5033 
2117 

2500 

Ekhaus t 

1 
1 

0 

1 
- 

William F. Romero, H-1 
Section Leader, DP Site 

, 



P" LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO5 ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
. 3 : Dean D. Myer, Group Leader, H - 1  DATE: December 5, 1957 

FROM : William F. Romero, H - l  

SUBJECT: WEEKGY REPORT FOR WEEK EXDED DECEMBER 3, 1967 

SYMBOL : H-1 D p  
I 

AIRBORNE CONTAi'i'EVATION TESTS One above tolerance a i r  count w a s  recorded 
during the past  week. 

NOVEMBER 29, 1967 

Room 308- 15 Ave . 

SPECIAL A I R  TESTS 

NOSE COUNTS 

This above tolerance a i r  count was due t o  
a hole i n  a glove oil the PU-238 dry box. 
Ti?e glove w a s  replaced on t h i s  date. 

Five special  a i r  t e s t s  were taken during 
the past  week. 

N o  above tolerance nose counts were recorded. 

HAND COUNTS N o  above tolerance hand counts were recorded. 

CONTAMINATED ACCIDENTS 
AND/ OR INCIDENTS There was one contaminated incident reported. 

A bleparate report i s  enclosed. 

Note: A l l  counts are  expressed d/m/M3 - AIR EXHAUST SYSTEM 

BUILDmG 12-Filter House Stack 1 Stack 2 Stack 3 Stack 4 

Date: 11-27 - 12-1-67 1 1 0 0 



-2- 

ROOJI 313 Stack Exhau.st ifAIN STACK IHCINERATOR STACK 

Date: 11-27-67 - 12-1-67 72 810 

ROOM '1.13 STACK 

Date: 11-27-6,7 - le-1-67 
DP EAST STACKS Northeast Northwest Southeast Southvest 

Date: 11-27-67 - 12-1-67 0 0 0 0 

BUILDING 146 - F i l t e r  House (Day Run)  

Date: 
11-27-67 
11-28- 67 
11-29-67 

12-1-67 
11 - 30 - 67 

I@JTAxE 

6680 
6728 
490 5 
3324 
1353 

EXHAUST 

7 
4 
5 
1 
1 

Averat e 4600 

WFR:ldm 
CC; William Maraman, CMB-ll 

4 

William F. Romero, H-1 
Section Leader, DP Site 



-c - f{Lr LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

1 
OFFICE ME~ORANDUM 

+ 3  : Dean D. Meyer, Group Leader, H-1 DATE: December 12, 1967 

AIRBORNE CONTAMINATION TESTS There were no routine a i r  t e s t s  exceeding 

4.0 d/m/M recorded during the past week. 3 

SF'ECIAL A I R  TESTS 

NOSE COUNTS 

Five special air  tests were taken during 

the past week. 

No above tolerance nose counts were recorded. 

HAND COUNTS No above tolerance hand counts w e r e  recorded. 

( 
CONTAMINATED ACCIDENTS 
AND/ OR INCIDENTS None were reported. 

AIR EXHAUST S Y S m  Note: A l l  counts are expressed d/m/M 3 
7 

BUILDING 12 F i l t e r  House Stack 1 Stack 2 Stack 3 Stack 4 

Date: 12-4- 12-8- 67 1 1 0 3 

Room 313 Stack Exhaust MAIN STACK INCINERATOR STACK 

Date: 12-4- 12-8-67 36 . 836 

ROOM 411 STACK 

Date: 12-4- 12-8- 67 

I 

MAIN STACK EXHAUST 

1 



DP EAST STACKS 

Date: 12-4- 12-8-67 

2 

NORTHEAST NORTHWEST SOUTHEAST SOUTHWEST 

0 0 0 0 

BUILDING 146- Filter House (Day Run) 

Date : 

12-4-67 

12- 5-67 

12-6- 67 

12-7-67 

12-8-67 

Average : 
- 

WFR:l* 
cc: William Maraman, CMB-11 

file 

INTAKE 

1313 

309 

589 

6310 
- 

EXHAUST 

16 

1 

1 

1 

0 

4 
- 

! 

William F. Romero, H-1 
Section Leader, DP ‘ W € i f l t  



,.. -. . . - 
~~~~ L0.S ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA ~ 

LOS ALAMOS. NEW MWICO 87844 
TELEPHONE: 

OFFICE MEMORANDUM 
3 ' : Dean D, Meyer, Group Leader, H-1 DATE: Deoembar 18, 1967 

8 
I 

FROM : William F, Romeo, H-1 

SUBJECT: 

SYMBOL : H-lap 

WEEKfJt RlPQFtT FCR WEX ENDED DECEMEER 17, 1967 
I 

AIRBORNE CON!CAMINATION TESTS; There were no routine a i r  teste exceeding 

4.0 d / f 1 3  recorded during the past vleek. 

$R3CIAL AIR TEST SI Nine apeoial air tests were taken, 

NOSE COUTCI'S; No above tolerance nose crounta were reoorded, 

pAND COmJTSI No above folerance hand coullte were recordedc 

CONTAMINATED ACCIDENTS 
( AND/OR INCIDENTS; None were repmted 

AIR EXHAUST SXSTEMa (Notes A l l  counts m e  expressed i n  d/m$.) 

Building 12 (Fi l ter  House) Stack 1, Stack 2 Stack f Stack 

Datet 12-11-67 - 12-15-67, 16 4 2 4 
I 

- Room 313 Stack F d  aust MAIN STACK INCINERATOR STACK 
I 

J Dates 12-11-67 .. 12-15-6? 8 ?a!' 

Room Stack I4aj.n Stack Exh auag 

Datet 12-11-67 - 12-15-67 2 
I 

DP East  Stacka Nor thew$ lorthorest Southeast Southwest 

Date, 124.47 - 1245-67 0 0 0 0 



1 
\ 

, 

I: 485 

I 



LO5 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87644 
TELEPHONE: 

OFFICE MEMORANDUM 
: Dean D. Meyer, Group Leader, H-1 DATE: December 27, 1967 TO 

SYMBQL : H-l-DP 

AIRBORNE CONTAMINATION TESTS: One above tolerance Air Count was recorded 

during the past week. 

December 21, 1967 

Room 5501 N. 86 d/m/M3 Ave. 
” 

The probable cause fo r  the high A i r  Count 

Group CMB-3 was a leak i n  the t rap on leaching furnace 

# 2. 

and corrected. 

This was detected almost immediately 

- SPECLAL A I R  TESTS: Four special A i r  Tests were taken. 

NOSE COUNTS: N o  above tolerance nose counts were recorded. 

HAND COUNTS: N o  above tolerance hand counts were recorded. 

/CO~T&INATED ACCIDENTS None were reported. 

/ &7D/. CI? INCIDENTS: 
i 

A I R  EXHAUST SYSTEM: ( Note: 

Building 12 (F i l te r  House) Stack 1. Stack 2 Stack 3 Stack 4 

A l l  counts are expressed i n  d/m/M3 .) 

Date: 12-18-67- 12-22-67 3 2 1 1 
I 

Room 313 Stack Exhaust MAIN STACK INCINERATOR STACK 

Date: 12-18-67- 12-22-67 7 98 

Room 413 Stack MAIN STACK EXHAUST 

Date: 12-18-67-12-22-67 3 



7: 

0 

0 

z 
r 

66 

LOZ 

891r 

06 

L64 

0 0 0 0 



Error 
An error occurred while processing this page. See the system log for more details. 



e . .  . . LOS ALAMOS SCIENTIFIC LABORATO 
UNIVERSITY OF C A L I F O R N I A  ' 

LOS ALAMOS. NEW MEXICO 87814' 
TELEPHONE: 

SYMBOL : H-l-DPbT 
I 

AIRBORTJE C OJ!JT&4INATI OIT TESTS There vas oiie above tolerance a i r  count reco;r 

duriny: the past  week. 

i '  January 5, 1365 
Trap Room - DP East - 120 d./m-K 3 

SPECLAL AIR TESTS 

NOSE COUNTS 

HAND COUNTS 

CONTAMINATED ACCIDENTS 
m / O R  INCIDE3VTS 

AIR EXHAUST SYSTE24 . 

This above tolerance a i r  count w a s  probably 

to the cr;lyt;rini; ol' a contaminated vacuum cle: 

i n  the  -Jic-.init;? o f  t he  f i l t e r  queen a i r  samp: 

Two spec ia l  a i r  tes ts  were taken. 
I 

N o  above tolerance nose counts. were recorded. 

No above tolerance hand counts w e r e  recorded. 

None were reported. 

, 

NOTE: All counts are expressed i n  d/m-M 3 

Building 12 - F i l t e r  House Stack 1 Stack 2 Stack 3 Stack 4 
I 

Date: 1-11-65 - 1-8=65 1 1 1 0 

Room 313 - Stack Ex3aust. Main Stack Incinerator  Stack , 

Date: 1-4-65 - 1-8-65 - 3  50 

Room 1113 - Stack Exhaust d / m - d  

B t e :  A-11-65 - 1-8-65 100 

I 



*”  . 

I 

F i l t e r  House - Bui ld in@ lh/ (Day Run) 
\ 

Da->,e I n t a k e  D i  scharze 

1-4 6 5  691 i 
-.- 

r ,  1-5..@ 701 C. 

1-6-65 502 . c 

1-7-65 365 1 
1-8-65 5796 21 

Average 162’7 

Room 401 - Stack Exhaust 

Date Alpha - 
,1-4-65 0 
1-5 -65 0 

1-6-65 0 
1-7-65 0 
1-8-65 0 

Average 0 

4 

I 

5 

Be ta -Gamma 

3 
5 
0 .  

0 

0 

2 

Willian F. Romero, H - 1  
Section Leader, DP Vest 

cc:  F J i l l i a m  Naraman, CMB 11 
file 



. L  ,. -, . . -. LOS ALAMOS SCIENTIFIC LABORATOR 
UNIVERSITY OF CALIFORN'A 

LOS ALAMOS. NEW MEXICO 67844 
7ELEPHONBt 

OFFIICE MEMORANDUM 
: Dean D.  Meyer, Group Leader, H - 1  DATE: January 19, 1965 

AIRBORNE CONTAMINATION TESTS: There was one above tolerence a i r  count 
recorded during the pas t  week. 

January 13, 1965 
Room 506 - 12 d/m-M3 N o  explanation could be found f o r  t h i s '  

above tolerence a5r  count. The room was 

monitored and no loose contamination was 

detected. 

SPECIAL A I R  TESTS: One special  air tes t  WRS taken. 

NOSE COUNTS: N o  above tolerence nose counts were recorded 

HAND COUNTS: No above tolerence hand counts w e r e  recorded, 

CONTAMINATED ACCIDENTS 
AND/ OR INCIDENTS : None were reported. 

Note: A l l  counts a r e  expressed i n  d/m-M3. - A I R  EXHAUST SYSTEM: 

Building 12  - F i l t e r  House Stack 1 Stack 2 Stack 3 Stack 4 
Date: 1-11-65 :- 1-15-65 0 1 0 1 

Room 313 - Stack Exhaust Main Stack 

Date: 1-11-65 - 1-15-65 3 

Room 413 - Stack Exhaust 

h t e :  1-11-65 - 1-15-65 
d/m-M3 

88 

Incinerator  Stack 

225 



1- 13 - 65 476 
, 1-14-65 406 
1-15-65 330 
Average : 1263 3 

Room 401 - Stack Exhaust 

Date Alpha - 
1 - 11- 6 5 
1-12-65 0 
1-13-65 0 
1- 14-65 0 
1- 15 -65 0 

0 

Average : 0 

1 
2 

0 

4 

Beta-Gamma 

16 

0 

* 1  
0 
4 

W i l l i a m  F. Romero, H - 1  
Section Leader, DP West 

WFR: j s  

cc : W i l l i a m  Maraman 
F i l e  

1 



'73 

LOS ALAMOS SClENTlFlC LABORATOR 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 871144 
TELEPtIONEt 

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

SYMBOL : H-1-Dp 

AIRBORNE CONTAl4INATIOX TESTS : 

January 22, 1965 
Bldg. 155, DP E a s t  - 108 d/m- ld  

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

AIR EXHAUST SYSTEM: 

Building 12 - F i l t e r  House 

Date: 1-18-65 - 1-22-65 

Room 313. - Stack Exhaust 

Date: 1-18-65 - 1-22-65 

Room 413 - Stack Exhaust' 

Date: 1-18-65 - 1-22-65 

DATE: January 26, 1965 

Tnere was one above 

recorded during the 

tolerence a i r  count 

week. 

This above tolerence air count i s  believed t o  

have been due t o  two t raps  not being fas tened  

securely t o  t h e  coating furnaces f o r  a s h o r t  

time. Monitoring of the bui lding on January 2 

1965, showed ioose dust contamination tnroughc 
the  operating area.  Cleanup of the area i s  

being carr ied out. 

Five special alr tests were taken. 

N o  above tolerence nose counts irere recorded. 
I 

NO above tolerence hand counts were recorded. 

Xote; All counts a r e  expressed i n  d/m-M3. 

Stack 1 Stack 2 Stack 3 Stack 4 
1 0 1 0 

Main Stack Incinerator  Stack 

2 135 
I 

d/m-M3 

69 



r ,  -c.- 

F i l t e r  House - Bui ld ing  -- 146 (Day Run) 

Date Intake - 
1-18-65 . 506 
1-19-65 115 2 
1- 20-65 2007 
1-21-65 1156 
1-22-65 1878 
Average; 13 40 

Room 1101 - Stack Exhaust 
Date Alpha - 
1- 18 - 6 5 
1-19-65 0 

1-20-65 0 

1-21-65 0 

1-22-65 0 

1 

Average ; 0 

1 
4 
I 

24 
6 

B e t a  - Gamma 
1 

0 

1 

2 

2 

1 

WFR: js 

/e- 
W i l l i a m  F. Romero, H-l 
Section Leader, DP West 

cc: W i l l i a m  Maraman, CMB-11 
F i l e  

, 



Error 
An error occurred while processing this page. See the system log for more details. 



1 .  - - 
LO9 ALAMOS SCIENTIFIC LABORATOI 

UNlVIRSlTY OF CALIfORNIA 
LO# AUMOS. NEW W U C O  67S44 OrnCIAL USE ONLY TEIlpwONI# 

OFFICE MEMORANDUM 
I O  : Dean D. Meyer, Group Leader, H - 1  February 9, 1965 

. .  FROM W i l l i a m  F. Ramero, H-1, DP West 

SUBJECT: WEEKLY REPORT FOR WEM ENDED FEBRUARY 7, 1965 

I . i; 

? 

AIRBORNE CONTAMINATIOIV TESTS: There were two above tolerence air counte 

recorded during the past week. 

* .  February 3, 1965 
Room 501 - 6 d/m-M3 There is no explanation f o r  this  above 

tolerence air count. 

February 4, 1965 
Buildin@; 35 - 8 d/m-M3 This above tolerence air  count probably 

occurred when the  operators removed the 

cover on the influent flow channel and ' 

dumped i n  approximately six l l t e r e  of 
plutonium contaminated solution, ) ,  

SPECIAL A I R  TESTS: There were three special air  tests 
taken during the week. - 

NOSE COUNTS: 

HAND COUNTS: 

No above tolerence nose counts were recorded. 

No above tolerence hand counts were recorded. 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS: None were reported. \ 

AIR EXHAUST SYSTEM: - Note: 

Building 12 - Fi l te r  House Stack 1 Stack 2 Stack 3 Stack 4 

A l l  counts a re  expressed i n  d/m-M3. 

Date: 2-1-65 - 2-5-65 1 1 0 0 

Room 313 - Stack Exhaust Main Stack Incinerator Stack 
Date: 2-1-65 - 2-5-65 9 610 



@%&& 
=WLaC, cmo 

&!Y RH@2sd&e se 
OFFIEMI, USW 

-2- 

6+/ - Room 413 - Stack Exhaust d/m-M3 

Date: 2-1-65 - 2-5-65 76 
- 

Fi l te r  House - Building 146 
- Date i Intake Exhaust . 
2-1-65 1 

2-2-65 

(Day Run) 

532 3 
609 3 
598 3 

2-4-65 431 - , 1  
2-5-65 1769 4 

789 3 

2-3-65 

Average 

Room 401 - Stack Exhaust 
- Date Alpha Beta-Gamma 

2-2-65 
t?  9 

0 2 
0 0 

0 1 

.2-5 -65 0 6 
0 4 Average : 

2-1-65 0 

2-3-65 
2-4-65 

$ 

/ggig&d& 
W i l l i a m  F. Romero, H-1 
Section Leader, DP West 

WFR: js 
c c :  WilliamMarman, CMI3-U 

File  



- .  LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS. NEW M U I C O  87844 
TELEPHONBI 

OFFICE MEMORANDUM 

- AIRBORNE CONTAMINATION TESTS: There were no routine air  tests exceeding 
4.0 d/m-M3 recorded during the past week. 

\ 

SPECIAL AIR TESTS: There were two special  sir tests taken during 
the past week. 

I 
NOSE COUNTS: No above tolerence nose counts were recorded. 

HAND COUNTS: .I N o  above tolerence hand counts were recorded. 

Note: All counts are expressed in d/m-M3. - AIR MHAUST SYSTEM: 
.. 

CONTAMINATED ACC DENTS 
AND/OR INCIDENTS: None were reported. 

Building 12 - F i l t e r  House: Stack 1 Stack 2 Stack 3 Stack 4 
Date: 2-8-65 - 2-12-65 1 1 1 1 

Room 313 - Stack Ekhaust: min Stack Incinerator Stack 
- - -  Date: 2-8-65 - 2-12-65 2 610 

. .  

i 

Room 413 - Stack Exhaust: 
Date: 2-8-65 I- 2-12-65 

Filter.House - Building 146 
Date Intake 
2-8-65 814 
- 
2-9-65 976 
2-10-65 412 
2-11-65 1842 
2-12-65 , 469 
Average : 903 

d/rn-M3 
84 

Exhaust 
1 

4 
1 

' 6  

5 
3 

. 
. .  



Room 401 - Stack Exhaust: 
- Date Alpha 

2-8-65 0 

2-9-65 0 

2-10-65 0 

2-u-65 0 

2-12-65 0 
Average : 0 

Beta-Gamma 
0 

5 
7 
1 

3 
3 

William F. Romero, H-1 
Section Leader, DP West 

WFR: js 
cc : .William Maraman, CMB-11 

File 

,i 

.. . 



1 3  

PROM : 

SUBJECT : 

SYMBOL : 

LOS ALAMOS SCIEN?IRC LABORATORY 
UNIVERSITY O f  CALIFORNIA 

LOB AUMOS. N E W  MEXICO 07544 
c TBLMONCr  

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H - 1  DATE: February 23, 1965 

Reviewed/Lab Counsel 
Publicly Releasable 5 4  

qa! 
- 

WEEXLY REPORT FOR WlBK ENDED FEBWARY 21, 1965 

H- 1- DP 
/ 

AIREIORNE CONTAMINATION TESTS : 

February 17, 1965 
Bldg. 35 - 13 d/m-M3 

SF'ECIAL A I R  TESTS: 

NOSE COUNTS : 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INCIDEXTS : 

A I R  EXHAUST SYS'I'EM: 

Building 12 - F i l t e r  House: 
Date: 2-15-65 - 2-19-65 

Room 313 - Stack Exhaust: 
Date: 2-15-65 - 2-19-65 

16M USE 

There was one above tolerence a i r  count 
recorded during the  past week.. 

This above tolerence air count was probably 
due t o  repairs on-cover gasket i n  the  batch 
t reat ing tank. 

tank was cleaned and the recess was f i l l e d - .  
with a sealing compound i n  an attempt t o  
seal off a leak. 

The groove between cover and 

I 

The gasket i s  contasninated 
t o  +20-K c/m alpha. 

Three special  a i r  tests were taken during 
the past week. I 

No above tolerence nose counts were recorded. 

No above tolerence hand counts were recorded. 
I 

None were reported. 

Note: A l l  counts are expressed i n  d/m-M3. 

Stack 1 Stack 2 Stack 3 Stack 4 
0 0 0 0 

. -._-- 

- 

Main Stack Inc inerat  or Stack 

52 657 

I 

ON kt 



ReviewWLab 
Publicly Releasable 

~~~~~~~ USE wr 
-2- 

Room 413 - Stack Exhaust: 
Date : 

d/m-M3 
22 2-15 -65' - 2-19-65 

Filter'House - Building 146 (Day Run) 
Date - 
2-15-65 
2-16-65 

2-18-65 
2 - 17 -65 

/ 

2-19-65 
Average : 

Room 401 - Stack Exhaust: 
I Date 
i -  

2- 15 -65 
2 - 16 - 65 

2-2.8-65 

Average : 

2- 17- 65 

2-19-65 

W R :  js 

cc : william' Marman, CMB-U 
File 

Exhaust - Intake 
_Iy. 

842 4 
1489 7 
567 3 
1626 7 
1262 4 
1157 5 

A 

I 

I 

Al2ha 
0 

0 

0 
0 

0 
0 

-. Beta-Gamma 
0 
0 

0 

5 
1 
1 

-. 

/&z& 
William F. Rmero, H-1 
Section Leader, DP West - .. . 

. .  . . ... 



&J . . 

.o 

FROM : 

. SUBJECT: 

SYMBOL : 

LO9 ALAMOS SCtENTIflC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS, NEW MEXICO 07844 
I TELEPHONE, 

OFFICE MEMORANDUM 
Dean D. Meyer, H-1, Group Leader a March 2, 1965 

W P l l f m  F. Romero, PI-1, DP West 
Publicly Releasable 

4flf 
C O N T A M I N A ~  INCIDENT, ROOM 406 

H-1-DP 
1 

On February 26, 1965, at 4:15 p.m., a contaminated incident occurred 

in Room 406, DP West, resulting in skin contamination to > 

Z 

plutonium processing drybox. 

in contamination of his surgeons gloves. It appears that Mr. 

Group CMB-11. The incident occurred while he was working in a 

A hole developed in the drybox glove resulting 

inadvertently rubbed his nose after withdrawing his hands from the drybox 

resulting in contamination about the face and right hand. 

- 

Skin contamination 

. before washing was as follows: 7 

Nose - l 8 - K  c/m 
Lips - 3-K c/m 
Left Ear - 2.54 'c/m 

Right Cheek - 2-K c/i 
Palm of Right Hand - 1-K c /m 

Readings were taken with a Pee Wee equipped with a 60 cm2 probe. Skin 
L 

contamination was reduced to below tolerence levels by showering and scrubbing 

with "urco hand cleaning solution. A nose swipe taken by Mr. 

following the incident showed a reading of 348/674 d/m. 

to submit urine and feces samples for plutonium analysis on March 1, 1965. 

He was scheduled 

Approximately fifteen floves were found contaminated in Room 406 

following the incident. 

decontaminated. 

The torn glove was replaced and the rest were 

An average airborne contamination count of 1 d/m-M3 was 

recorded in the room during the incident. Highest count recorded was 5 d/m-M3. 

William F. Romero, H - 1  
Section Leader, DP West 



FROM : 

SUBJECT : 

SYMBOL : 

. .  

i 

LOS ALAMOS SClENTlFlC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS. NEW MEXICO 87644 ~ ~ ~ ~ E ~ A ~  USE N'U 
TELEPHONEi 

OFFICE MEMORANDUM 
Dean D e l  Meyer, Group Leader, H - 1  

William F. Romero, H-1, DP Weet 

DATE: March 2) 1965 

- f  
WEEKLY REPORT FOR WEEK ENDED FEBRUARY 28, 1965 

H-1-DP 

AIRBORNE CONTAMINATION TESTS: 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

u- CMB-ll 
348/674 d/m 
February 26, 1965 

HAND COUNTS: 

CONTAMINATED ACCIDENTS, , 

AND/OR INCIDmS: 

. .  . . .  . .  . --. - . . . .-- .. ._ -- . 

There were no routine air tests exceeding 
4.0 d/m-M3 recorded during the 'past week. 

mere were two special ail tests taken 
during the past week. - 
There was one above tolerance nose count 

5 

recorded during the past week. 

\ 

This high nose count was probably received 
when M r .  inadvertently rubbed 
his nose with contaminated surgeons gloves. 
His gloves became contaminated due to a 
hole in a plutonium processing drybox glove 
in Room 406. 
ranged from 1-K c/m - l .8-K c/m before 
washing. 

No above tolerance hand counts were 
recorded during the past week. 

Contamination on his face 

. 

A contaminated incident occurred in 
Room 406 on February 26, 1965. 
separate report is enclosed. 

A 

! 



' .  , '; 

Rwiewd/Lab Counse 
Publicly Releasable &/&I 

- 
.AIR EXHAUST SYSTEM: Note: All counts are expressed i n  d/m-M3. 

Building; 12 - Filter House Stack 1 Stack 2 Stack 3 Stack 4 
Date: 2-23-65 - 2-26-65 0 0 .  0 0 

Date: 2-23-65 - 2-26-65 16 569 

Roam 313, - Stack ExlrlauSt Main Stack Incineretor Stack 

Roam 413 - Stack Exhaust_ &/m-M3 
Date: 2-23-65 - 2-26-65 48 

Filter House - Building 146 (Day Run) 
Date Intake 
2-22-65 No Run 

2-23-65 1923 

- 

2-24-65 667 
2-25-65 998 
2-26-65 886 
Average : 1119 

I 

l Room 401 - Stack Ekhaust - 
Date Alpha 
2-22-65 No Run 
- 
2-23-65 0 
2-24-65 0 

' '2-25-65 1 

2-26-65 0 
Average ; 0 

WFR: js 
cc:  W i l l i a m  mramsn, CMB-11 

._ F i l e  

. _  - -  - 

r 

Exhaust 
I lo Run 

8 

3 .  
4 
7 
6 

Beta-Gamma 
No Run 
0 
0 
1 
0 
0 

W i l l i a m  F. Romero, '€I-1 
Section Leader, DP West 



\ 
LOS ALAMOS SClENTlFlC LAElORATORY 

UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. NEW MEJCICO 87844 

TELEPHONg: 

MEMORANDUM ' I  OFFICE 
E-l , DATE: March 8, 1965 Dean D. Meyer, Group Leader 

FROM t F. Rmero, R-1, DP W@et 

CONTAMLNATED ACCIDENT . SUBJECT: 

H-1-DP SYMBOL : . .  
I 

On March 5, 1965, at about 3:05 p.m. ,  z- 

Group 

a plutonium processing drybox i n  Room 500, DP West. Mr.  -was 

cleaning out the drybox and cut  himself on a broken piece of glass. 

The wound was monitored with a Pee Wee (60 cm2 probe) before washing 

CMB-11, received a cut  on the l e f t  r ing finger while working i n  

and there was no detectable count. H e  reported t o  the F i r s t  A i d  Room 

a t  DP West and was then t d e n  t o  the Administration Building where he 

was monitored with the wound counter. The count recorded was considered 

. 

insignif i c  

for pluton 

was scheduled t o  submit a urine specimen 

&A&zizL z / w  
W i l l i a m  F. Romero, H-1  
Section ?Leader, DP West 

J : . i 



I -j 

FROM t 

SUBJECT: 

SYMBOL : 

! 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO9 ALAMOS. N E W  MEXICO 87844 
TELEPHONE: 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H - 1  

H-1-DP 

AIRBORN?, CONTAMINATION TESTS: 

Yirch 4, 1965 
Room 201 - 12 d/m-M3 

March 4 1 6 5  
4 d 1 m - d  

DATE: March 9, 1965 

There were two above tole.rance air counts 
recorded during the past week. 

This above tolerance air count was due t o  
a hole in  a p las t ic  bag containing crucibles.  
The bag broke while being placed i n  a m e t a l  
box f o r  storage. 
releas'ed in to  the room atmosphere resul t ing 
i n  the above tolerance a i r  count. 

Dust contamination was 

A hole developed i n  a drybox glove during , 

processing of PU-238 and probably caused 
the above tolerance air count. 

S P E C I A L  A I R  TESTS: 

NOSE COUNTS: 

RAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS: 

There were f ive  special  air tests taken 
during the past week. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 
~ 

A contaminated accident occurred i n  Room 500 
on March 5, 1965. A separate report i s  enclos 



i .  , 

A I R  EXFIAUST SYSTEM: 

Building 12 - Filter House 
Date: 3-1-65 - 3-5-65 

Room 313 - Stack lkhaust 
Date: 3-1-65 - 3-5-.65 
Room 413 - Stack Exhaust 
Date: 3-1-65 - 3-5-65 
Room 401 - Stack Exhaust 
Date: 3-1-65 - 3-5-65 
Filter House - Building 146 
L L  b e  

3 -1-65 
3-2-65 
3-3-65 ' 

3-5-65 
3-4-65 

Average : 

WFR: js 

cc: W i l l i a m  Maraman, CMB-ll 
File 

I 

I 

Note: All counts are expressed in d/rn-M3. - 
Stack 1 Stack 2 

2 1 

Main Stack 
6 

d/m-M3 
50 

Alpha 
0 

(Day Run) 
Intake 
2429 
8506 
7543 

,1626 
4475 

2270 

Stack 3 Stack 4 
1 1 

Incinerator Stack 
352 . . '  : 

Beta-Gamma 
0 

Exhaust 
4 
21 

22 

5 
5 
11 

William F. Romero, H-1 
Section Leader, DP West 

, 
I 



I .  . LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO9 ALAMOS, NEW MIXICO 87544 
~~~~~~~,~ R fl 

TELEPHONEr 

OFFICE MEMORANDUM 
,73 : Dean D. Meyer, H-1, Group Leader DATE: March 16, 1965 

SYMBOL : H-1-DP 

AIRBORNE CONTAUNATION TESTS : 

Narch 9, 1965 
Room 513 Special Recovery 
18 d/m-M3 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS: 

AIR EXHAUST SYSTEM: 

Building 12 - F i l t e r  House 
h t e :  3-8-65 - 3-12-65 

Room 313 - Stack Exhaust 
Date: 3-8-65 - 3-12-65 

There was one above 
recorded during the 

This high count was 

stripping on double 

Re\/kw&/Lab Coun 
Publicly Releasabl 

tolerance air count 
past week. 

due t o  removal of weather 
doors on south side of 

t he  room. Contamination under the weather 
s t r ipping read t o  15-K c/m. 

There w e r e  three special  air  tests taken durinl 
the  past week. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

None were reported. 

Note: A l l  counts a re  expressed i n  d/m-M3. - 
Stack 1 Stack 2 Stack 3 Stack 4 

0 0 0 0 

Main Stack Incinerator SS;ack 

4 607 

c 



Room 413 - Stack Exhaust d/m-M3 

97 Date: 3-8-65 - 3-12-65 

Room 413 - %kin Ekhaust d/m-M3 

B a t e :  3-8-65 - 3-12-45 LO 

Room 401 - Stack Exhaust Alpha 

Date: 3-8-65 - 3-12-65 0 
Beta - Gamma 

0 

F i l t e r  House - Building 146 

- Date Intake Exhaust 
(Day Run) 

5 3-8-65 3800 
3-9-65 805 2 

3-10-65 964 1 

3-11-65 771 4 
3-12-65 1387 2 

3 Average : .1561 

&H'czsn g /- 
W i l l i a m  F. Romero, H-1 
Section Leader, DP West 

I 

c c :  W i l l i a m  Maraman, CMB-11 
f i l e  



LOS ALAMOS SClENTlFlC LABORATORY 

FROM I 

SUBJECT: 

SYMBOL : 

UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. N E W  MEXICO 87544 

TELEPHONE: . 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H - 1  DATE: %rch 23, 1965 

March 15, 1965 
Room. 2l8 - 19 d/m-M3 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

aAND COUNTS: 

H-1-DP 

AIRBORNE CONTAMINATION TESTS : 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS: s 
i3. AIR EXHAUST SYSTEM: 

Building 12  - F i l t e r  H&se 
Date: 3-15-65 - 3-19-65 

Room 313 - Stack Exhaust 
Date: 3-15-65 - 3-19-65 

Room 413 - Exhausts 
Date: 3-15-65 - 3-19-65 

Room 401 - Stack Exhaust 
Date: 3-15-65 - 3-19-65 

There was one above tolerance air count 
recorded during the past week. 

Pu-240 raff inate  was transferred from 
a bo t t l e  t o  the drybox by vacuum. 
rubber stopper used i n  the b o t t l e  was 

badly corroded and pa r t i a l ly  decomposed 
and probably contributed t o  the high - 

The 

air  count when it was removed. 

There were nine special  a i r  tests taken 
during the past week. 

No above tolerance nose counts were record1 

No above tolerance hand counts were-recordc 

1 f, 
/'*3 

None were reported. 

- Note: A l l  counts are expressed in d/m-M3. 

Stack 1 Stack 2 Stack 3 Stack 4 
. .1 1 1 0 

Main Stack Incinerator Stack 
3 834 

Stack W a u s t  Main Exhaust 
63 20 

Alpha 
0 

Beta-Gamma 
0 



10 

3 
4 

164 
9 

38 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS, N E W  MEXICO 67144 
TELEPHONSi 

OFFICE MEMORANDUM 
.J Dean D. Meyer, H-1, Group Leader 

Wlllim F, Bomero, If-1, D'B Weet 

SUBJECT: WEEKLY REPORT FOR WEEK 'ENDED MARCH 

There was one above to le rance  air count 
recorded during the past week. 

March 26, 1965 
Room 502 - 7 d/m-M3 A t ransfer  of Pu-240 f i l t r a t e  was made from 

the storage tank t o  a glass bo t t l e .  
tube apparently vented during the t r ans fe r  
and probably caused the above tolerance 
count. 

The d i p  

There were three special  air  tests taken 
during the past week. 

No above tolerance nose counts were taken. 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

, HAND COUNTS: N o  above tolerance hand counts were taken. 

CONTAMmTED ACCIDE3lTS 

AND/OR INCIDEXTS: 
? 

None were reported, 

counts are expressed i n  d/rn-d, Note: All - AIR EXHAUST SYSTEM: 

Stack 2'~ Stack 3 Stack 4 
0 0 0 

' Stack 1 
1 

Building 12 - F i l t e r  House . 

Date: 3-22-65 - 3-26-65 -, 

Room 313 - Stack Exhaust 
Date: 3-22-65 - 3-26-65 

Main Stack Incinerator Stack 
1040 I 1 

Room 413 - Exhausts 
Date: 3-22-65 - 3-26-65 

Room 401 - Stack Ekhaust 
Date: 3-22-65 - 3-26-65 

Stack Exhaust 

17 
&in Exhaust 

2 

Alpha 
0 

Beta-Gamma 
0 



I '  

-2- 

F i l t e r  House - Building 146 

Date Intake Exhaust 

(Day Run) 

- 
3-22-65 24,46w 135" 
3-23-65 3679 4 
3-24-65 1233 2 

3-25-65 1962 20 

,3-26-65 588 3 
Average : 6384 33 

I 

Jt Eight drybox exhaust f i l ters  were replaced i n  Roam 201. , 

&4&i5& z &e/ 
W i l l i a m  F. Romero, H-1 
Section Leader, DP West 

WFR: js 

cc: W i l l i a m  Maraman, CMB-11 
f i l e  

I 



LOS ALAMOS SCIENTIFIC LABORATORY / 

,- - 
.; 1 

FROM : 

SUBJECT : 

SYMBOL : 

OFFICE 
Dean D. Neyer, Group Leader, 

UNIVERSITY OF CALIFORNIA 
LO9 ALAMOS. NEW MU(IC0 071544 

TELEPHONE: 

MEMORANDUM 
H- 1 DATE April 6, 1965 

I 

W i l l i a m  F. Romero, H-1, DP Weot 

WEEKLY REPORT FOR WEEK ENDED APRIL 4, 1965 

R-1-DP 

AIRBORNE CONTAMINATION TESTS: 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAID COUNTS: 

C ONTABlINATED ACCIDENTS 

AND/OR INCIDENTS: 

AIR EXH.JIUST S Y S W :  

Building 12 - F i l t e r  House: 
Date: 3-29-65 - 4-2-65 

Room 313 - Stack Ekhaust: 
Date: 3-29-65 - 4-2-65 

Roon 413 - Exhausts: 
Date: 3-29-65 - 4-2-65 
Room 401 - Stack Exhaust: 
Date: 3-29-65 - 4-2-65 

F i l t e r  House - Building 146: 
Date ' Intake - 
3-29-65 407 
3-30-65 
3-31-65 
4-1-65 
4-2-65 

2138 

5 37 
712 
660 

Average : 891 

P P  Wi 1 1 4n.m Maraman. CNB-11 

There were no routine air  tests exceeding 
4.0 d/m-M3 recorded during the  past week. 

There were three special  a i r  tests taken 
during the past week. 

No above tolerance nose counts were recorded, 

No above tolerance hand counts were recorded. 

None were reported. 

Note: A l l  counts are expressed in d/a-Mj. - 
Stack 1 Stack 2 Stack 3 Stack 4 

1 0 ' 0  0 
I 

Vain Stack Incinerator Stack 
I 

3 645 

Stack &haust 

25 
Alpha 

0 

Exhaust 
2 

4 

Main Exhaust 
14 

B e t a - G m m  

0 

2 

2 

W i l l i a m  F. Ramero, H-1 
Section Leader, DP West 

r.r-..- * <nmni: VJ? 



,'- 
1 
. . . . .  

1'0 

SY,ViSGL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 07844 
TELEPHONE: 

QFFIICE MEMORANDUM 
Dean D. Meyer, H-1, Group Leader DATE: Apri l  13, 1965 

W i l l l z m  F. Romero, 3-1, DP West 

AITIBOFaE COLvMINATION TESTS : 

f 

April 7, 1965 
Bldg. 35 Raffinate - 7 d/m-M3 
!iYaa%ing Ram 

J 

Apri l  9, 1965 
Bldg. 35 Raffinate - 7 d/m-M3 

April 9,' 1965 
Room 502 - 8 d/m-M3 

d/m-M3 

SPECIAL AIR rn.3TS: 

Rwiewd/Lab Caunse 
Publicly Releasable 

There were four  above tolerance a i r  counts 

recorded during the past week. 

This above tolerance air count occurred durinl 

processing of Pu-240 r a f f ina t e .  

Dust contamination i n  the  room was probably 

st irred up when the east doors were opened 

t o  remove barrels containing waste - 

material, resu l t ing  i n  the  above tolerance 

count. 
/- 

N o  explanation could be found for  t h i s  

above tolerance air  count. 
I 

A spec ia l  a i r  test  was run on t h i s  date 

during removal of a p l a s t i c  bag a t  the  

PuF4 mixing and dumping s t a t ion .  

f i l t e r s  on the east side were changed w i t h  

the  exception of one located dn the  northeast  

corner. 

resu l ted  i n  the  above tolerance room count 

on t h e  routine run. 

A l l  the 

This f i l t e r  counted 108 d/m-M3 and 

There were three spec ia l  a i r  tests taken 

during the past  week. 



xosz COUNTS: 

i60/202 d/m 

A i i / O B  EYCIDENTS : 

A i R  EXEAUST S Y S m :  

Building i2 - Filter House 
Date: 4-5-65 - 4-9-65 

Zoom LL1-3 - Exhaxts  
Date: 11-5-65 - 4-9-65 

Xoox 1\01 - Stack 2xhaust 
Date: 4-5-65 - 4-9-65 

There were iwo bbove t o l e r d x e  nose c m t s  

re.corded during,the past keek. 

A special  a i r  t e s t  run i n  Room 501 on t h i s  
date resulted i n  an airborne count of 1909 
d/m-K3. Mr. w o r e  a fu l l - face  mask 

during the operation. 
removed until the  operation was cmpleted 
and after changing into clean coveralls.  

The mask was not  

It i s  possible tha t  the high nose count 
vas received when he removed h i s  mask which 
w a s  found contaminated t o  500 c/m. 

M r  . 
cleanup work following a special operation 
i n  Room 501. 
cleanup was completed. 
for  the above tolerance nose count. 

wore a ful l - face mask during 
. 

"he mask'was not removed u n t i l  
There is no explanatia 

None were reported. 

- Note: 

Stack 1 Stack 2 Stack 3 Stack 4 
1 1 0 0 

Stack Exhaust Win Exhaust 

All counts are expressed i n  d/m-M3. 

19 120 

Alpha B e t a - G a m  

0 0 



-3 - 
F i l t e r  House - Building 14.6 
Date intake - 
1; - 5 - 65 1273 
4-6-65 1621 
4-7-65 5552 
4-6-65 918 
4-9-65 34,233 
.ti\rerazS 8719 

cc: file 
William Y5raman, CMB-11 

Exhaust 

3 
5 
7 

56 
2 

15 

Section Leader, DP West 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

109 ALAMOS. N E W  M U I C O  87844 
TELEPHONE: 

qQpyW5 i9grjT 
8 $b&L ~ J d b  

OFFICE MEMORANDUM 
I O  : Dean D. Meyer, Group Leader, H-1 DATE: April 15, 1965 

f 

PROM I W i l l i a m  F. Rcanero, E-1, DFW 

SUBJECT : cohT&drnAW rnc&mT 

SYMBOL : H-l-DP , 

A spill of plutonium contaminated sludge occurred in the Building 35 
sludge filtering roam on April 14, 1965, at 1:45 p.m. 
when a pipefitter disconnected a flange in the sludge filtering ta.nk drain 
line which was clogged up. Pressure within the system caused the solution 
to spray out onto the floor. 
contaminated sludge was spilled. 

The incident occurred 

Approximately twenty-five gallons of 

Cleanup of the spill was started immediately. The sludge was hosed 
down the f loo r  drain and the f l o o r  was then wiped up with cheesecloth and 
mopped. 
500 c/m. 

Surface contamination reading to 20-K d/m was reduced to below 

The pipefitter?s coveralls were contaminated to 104 c/m and were 
changed imnediately. No personal contamination was detected. His nose 
count on this date was 10 d/m. The airborne contamination couht in the 
room during the incident was 2 d/m-M3. 

I 

- -  

William F. Romero, H - 1  
Section Leader, DP West 

WFR: j s  

cc: file 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO9 ALAMOS. N E W  MEXICO 87844 
TELEPHONE: 

OFFICE MEMORANDUM 
.3 : Dean D. Meyer, H-1, Group Office DATE April 20, 1965 

Wiilim F. Romero, H-1, DP West 
FROM : 

T.TEEM;Y REPORT FOB WXEX ENDED KP2IL 18, 1965 
Sii BJ ECT : 

SYiLEBOi : H-1-DP 

A I B S O R i  CONTANINATION TESTS : 

April 12, 1965 
Bldg. 35 Raffinate Treating Room 
8 d/m-Id 

April 13, 1965 
Room 512 - 79 d/n-M3 

A p i l  13, 1965 
Room 500 - 12 d/m-M3 

S?ECD.L AIR TZSTS: 

There were three above tolerance air 
counts recorded during the past week. 

The cause of the high air count is 
believed to be due to a contaminated 
plastic liner In the bucket holding 

' the neutralized waste loading line. 
This situation has been corrected. 
"he other possibility would be 
leaks at pipe joints which w i l l  be 

slow 

repaired. 
, .  

A sample bottle conta5hing freshly 
machined plutonium turnings was dropped 
and broken on the concrete floor. The 
turnings were quickly encased in a 
rubber glove and placed in a drybox. 

This above tolerance air count was due 
to cross contamination from Roam 512. 

There were f ive speclalair tests taken 
during the past week. 

r .. I 



ROSE COUNTS: 

W D  COLITTS: 

There were no above tolerance nose cuun 

recorded during the past week. 

There.were no above tolerance hand cotlll' 

recorded during the 'past week. 

AIR EXHAUST SYSTEN: 

Building 12 - Filter House: 
Date : 4.y12-65:- 4-16-65 

A contaminated incident occurred in 
Building 35 an April14,  1965. A 

separate report i s  enclosed. 

- Note: 
d/m-M3. 
Stack 1 Stack 2 Stack 3 Stack'4 

2 3 1 0 

All counts are expressed in 

Room 313 - Stack Exhaust: Incinerator Skck Main Stack 
Date: 4-12-65 - 4-16-65 9 0 

Room 413 - Exhausts: 
Date: 4-12-65 - 4-16-65 

Stack Exhaust 

21 

Room 401 - Stack Exhaust: 
Date: 4-12-65 - 4-16-65 0 

F i l t e r  House - Building 146: 

Alpha 

(BY Run) 
Eate Intake 

4-12-65 14,367 
4-13-65 845 
4- 14 -65 1701 
4-15-65 
4 - 16 -65 
Average : 

I E R :  j s  

cc: William Yiraman, CMB-11 
File 

7894 ' 

503 
! 5062 

Main Ekhaust 

71 
I 

Beta-Ganrma 
0 

20 

' 1  

... . 

/&2&2&- 7 / i 5 z z  
William F. Romero, H - 1  
Section Leader, DP West 



LOS ALAMOS SCIENTIFIC LAEORATORY 

LOS ALAMOS. NEW MEXICO e7544 
UNIVERSITY OF CALIFORNIA 

TELEPHONE: 

OFFICE MEMORANDUM 
J : Dean D. Meyer, Group Leader, H-1 DATE: April 27, 1965 

RwiewdLab Coun 
Publicly Reasable 

SUBJECT: WEEKLY REPORT FOR WEEX ENDED APRIL 25, 1965 

ADBORNE CONTAMINATION TESTS : There was one above tolerance a i r  count 
recorded during the past week. 

April 22, 1965 
This above tolerance.air  count is believed . 
have been due t o  a pinhole leak i n  the  
hydrofluorination furnace. The alarm on 
the automatic air sampler was actuated a t  
1O:OO a.m. and full-face masks were donned 
by room personnel. Complete monitoring of 
t h e  work area disclosed the leak which was 

repaired on t h i s  date. 

There were three special  air  t e s t s  taken 
during the  past week. 

SPECIfU AIR TESTS:. 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 
AND/OR m c r ~ m s :  

AIR EXHAUST SYSTEM: 

There were no above tolerance nose counts 
recorded during the p s t  week. 

There were no above tolerance hand counts 
recorded during the past week, 

None were reported. 

Note: All counts are expressed in  d/m-M 3 . - 

I 



I , .. ,. . 

i Building 12 - F i l t e r  House 
Date: 4-19-65 - 4-23-65 

Room 313 - Stack Exhaust 
Date: 4-19-65 - 4-23-65 

Room 413 - Exhausts 
Date: 4-19-65 - 4-23-65 

Room 401 - Stack Exhaust 
Date: 4-19-65 - 4-23-65 

F i l t e r  House - Building 146 
Date Intake - 
4-19-65 ' - 10,890 
4-20-65 28,121 
4-21-65 2131 

4-22-65 b 1255 
4-23-65 14,519 
Average : 11,392 

Stack 1 Stack 2 '  Stack 4 
2 1 1 1 

Inc ine ra t o r  Stack Main Stack 

234 37 
I 

Stack Exhaust Main Exhauet 
131. 137 

Alpha BetX-Gmma 2 

0 0 

(Day 
Exhaust 

. 6  

38 
3 
2 

18 
13 

I 

I .  

R A z -  
W i l l i a m  F. Rmero, H - 1  
Section Leader, 

WFR: js 
cc: W i l l i a m  Maraman, CMB-ll 

File 

DP West 
I 

-,. 

I 



FRBN I 

SUBJ ECT : 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 

LOB AUMOS. NEW M~XICO e 7 i u  
UNIVERSITY OF CALIFORNIA 

feL&fWONKr 

OFFICE MEMORANDUM 
Dean D. Meyer, E-1, Group Leader *ATE Iky 4, 1965 

c 

W i L L i m  3'. Rcxnero, A-L, DP Weat 

WEMZY REPORT FOR WEEK ENDED MAY 1, 1965 

H- 1-DP 

- AERBORNF, CONTAMINATION TESTS: 

A p r i l  27, 1965 
Bldg. 35 - 7 d/m-M3 

# 

A p r i l  30, 1965 
Room 201 - 29 d/m-M3 

April 30, 1965 
Roam 406 - 13 d/m-M3 

SPECIAL AIR TESTS: 

NOSE COUNTS : . 

HAND COUNTS: 

. 
There were three above tolerance 
recorded during the past week. 

afr counts 

Plutonium contaminated alcohol waste was 

added a t  t h e  r a w  waste holding tanks i n  ' 
an attempt t o  prevent airborne contamination 
However, a high count was s t i l l  recorded 
i n  the sludge f i l t e r i n g  roan. 
t h i s  waste w i l l  be either incinerated o r  
otherwise handled by s t r i c t ly  batch m e t h o d s .  

In the future, 

Complete monitoring of t h e  room on b y  3, 196 
disclosed holes i n  two drybox gloves i n  
l i nes  $1 and #3. 
t o  +20-K c/m and were replaced. 
source of airborne contamination was found. 

The gloves were contaminate 
No other 

This above tolerance a i r  count was undoubtedl, 

due t o  a hole i n  a drybox glove. The ho1.e 
occurred during an unloading operation and 
was replaced on t h i s  date. 

One special a i r  tes t  was taken during the 

past week. 

N o  above tolerance nose counts were taken. 

N o  above tolerance hand counts were taken. 



.. . 

CONTAMINATED ACCIDENTS 

h / O R  INCIDENTS : None were reported. 

- Note; 

Stack 1 Stack 2 Stack 3 Stack 4 , 

A l l  counts sre expressed i n  d/m-d.  AIR EXHAUST SYSTEM: 

Building I2 - F i l t e r  House: 
Date: 4-26-65 - 4-30-65 1 1 0 0 

Incinerator Stack 

309 
Main Stack 

4 
Room 313 - Stack Ekhaust: 
Date: 4-26-65 - 4-30-65 

Room 413 - Exhausts: 
h t e :  4-26-65 - 4-30-65 

Stack Exhaust 

119 

Main Exhaust 

31 

B ( ? t a - b  
0 

Alpha 
0 

Room 401 - Stack Exhaust: 
Date: 4-26-65 - 4-30-65 

F i l t e r  Rouse - Building 146 
Date - 
4-26-65 
4-27-65 

Exbust 

3 
4 
6 
3 
12 

Intake 

2591 
3624 
5781 
2226 

18,116 
6467 

cc: William Maraman, CMB-ll 
file 

4- 28-65 
4-29-65 
4-30-65 
Average : 6 

William F. Romero, H - 1  
Section Leader, DP West 

WFR: js 

. I  

I 



TO 

FROM I 

S U  8 J ECT : 

SYMBOL : 

Dean,  D. Meyer, 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 07544 
TELEPHONE% 

OFFICE MEMORANDUM 
May n, 1965 

W&iewed/Lab 
publicly Releasable 

roup Leader, H - 1  DATE 

W i l l i c u n  F. Rmero, Et-1, SIB Weat 

W ~ Y  REPORT FOR WEEK ENDED MAY 9, 1965 

H-1-DP 

AIRBOlWE CONTAMINATION TESTS : There were two above tolerance a i r  
counts recorded during the  past week. 

Yay 6 ,  1965 
Room 502 - 7 d/m-M3 No reasonable explanation could1 be 

found f o r  t h i s  above tolerance a i r  
count. 

May 7, 1965 
R O ~  501 - a a/m-~3 This above tolerance air  count w a s  

probably due t o  several p l a s t i c  bag 

t ransfers  on the w e s t  production unit. 
Full-face masks were worn by persons 
involved. 

SPECIAL A I R  TESTS: There was  one special  air  test taken 
during the past  week. 

1 

NOSE COUNTS: No above tolerance nose counts were 
recorded during the  past week. 

HANO COUNTS: No above tolerance hand counts were 
recorded during the past week. 

CONTAMTNATED ACCIDEXE 

AXO/OR INCIDENTS : None were reported. 



,. . , 

A I R  EXHAUST SYSTEM: 
I 

Building 12 - F i l t e r  House: 
Date: 5-3-65 - 5-7-65 

Room 313 - Stack Ekhaust: 

Date: 5-3-65 - 5-7-65 

Room 413 - Mausts :  

Date: 5-3-65 - 5-7-65 

i 
- Note: A l l  counts are expressed i n  d/m-M3. 

Stack 1 Stack 2 Stack 2 Stack 4 
1 1 1 0 

Main Stack Incinerator Stack 

2 352 

Stack Exhaust Main Exhaust 
183 14 

Roon 401 - Stack Exhaust: Alpha 

D a t e :  -5-3-65 - 5-7-65 0 

F i l t e r  House - Building 146: 
D a t e  lntake 

5-3-65 4026 

(Day Run) 

5-4-65 409 
5-5-65 4918 
5-6-65 2454 

. 5-7-65 ' 

I Average : 

2324 
2826 

Beta-Gamma 

3 

Exhaust 
4 
1 

2 

3 
6 
3 

/&%, ir d-e.4 
William F. Romero, H-1  
Section Leader, DP West 

WFR: j s  

cc: William Maramaa, CMB-11 
f i l e  



.Q 

FROM : 

SUBJECT: 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNlVERSlTY OF CALIFORNIA 

LO8 ALAMOS. NEW MUICO 87844 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, R-1 DATE: May 6, 1965 

Publicly Reviewedltab Releasable Cwflsdxdk[ 
William F. Rcmero, H-1, DP West 

CONTAMINATED INCIDENT, ROOM 5223, DP EAST 
I 

H-1-DP 

At approximately 10:45 a.m., May 5, 1965, a contaminated incident 
occurred in Room 5223, DP East, resulting in personal contamination to d 

the operator involved and spread of contamination on room surfaces. The 

incident occurred during the start of a furnace run in which coating salt 
waste from U-235 loaded nuclear fuel elements is processed. 

., 

Z- Group CMB-3, was operating the experimental 
pilot plant located in a hooded area. 
kilos of recovery material. When the valve of the carrier'gas line leading , 
to the pot was opened, no flow through the apparatus was observed. The 
operator then removed the tygon tube from the pot and back pressure in 
the system discharged contaminated material in to  the room. 

The heating pot contained about two 

was wearing a laboratory coat over his personal clothing when 
the incident occurred. 
shoes read +20-K c/m alpha. 
on his hands and ankles read to 2000 c/m. 
clothing and showered. 

Contamination on his lab coat, personal clothing and 
His underclothing read to 700 c/m. The count 

He removed his contaminated 
No skin contamination was detected after showering. 

The interior of the open hood and aspratus being used was found 
contaminated to 2 0 4  c/m. 
hood were contaminated w i t h  coullts ranging from 500 c/m to 2000 c/m. 
Cleanup of the room was accomplished on this date. 

The floor and room surfaces adjacent to the 

Mr. ' s  persond clothing was placed in plastic bags and sent 
to decontamination. 
He submitted a urine sample for U-235 analysis on this date. An airborne 

His nose swipe count following the incident was 10/14 d/m. 

contrimination test taken following the incident showed a reading of 8 d/rn-M3. 

Section Lqder, DP West 



POS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O f  CALIFORNIA 

LO8 AUMOS. NEW MEXICO W(114 
TLLCPliONBI 

SUBJECT: WEEKLY FBPORT TOR WEEX EMlED MAY 3.6, 1965 

SYMBOL I H-1-DP 

AIRBORNE C O " A T I 0 N  TESTS: ' There were five above tolerance air 
counts recorded during the p a t  week. 

b y  6, 1965 

May 10, 1965 I 

Bldg. 35 Raffinate Rm. - 9 d/m-d ' 

The power ox and transfer device were 
both found contaminated on this date 
and probably caused the above tolerance 
air count. 

The packing of a valve on the twnsfer 
line between the amercium waste storage 
tank and the 225 gallon neutralization 
tank was found to be leaking and probably 
caused the above tolerance air count. 
The valve has been repaired. 

m y  10, 1965 
Room 501 - 11 d/m-@ This above tolerance air count was probably 

due to several plastic bag transfers. 
loading unit on the sampling box was also 
found highly contaminated and probably 
contributed to the high air count. 

The 

m y  10, 1965 
Roan 502 - 9 d/m-M This above tolerance air count is believed 

due to cross contambation from Room 501. :- 



Ply 14, 1965 
R O ~  205 - 7 d/m-d 

* 
SPECIAL A I R  TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCDEWTS 

AND/OR INCIDE3lTS : 

A I R  EXHAUST SYSTEM: 

Building 12 - F i l t e r  Eouse 
Bte:  5-18-65 - 5-14-65 
Room 313 - Stack Exhaust 
Date: 5-10-65 - 5-14-65 

Room 413 - Exhausts 
Date: 5-10-65 - 5-14-65 

Room 401 - Stack Exhaust 
Date: 5-10-65 - 5-14-65 

F i l te r  House - Building 146 
Date - 
5-10-65 
5-11-65 
5-12-65 
5-13-65 , 

. 5-14-65 
Average : 

. .  
'This high count probably occurred during 
t ransfer  of solution from the storage 
tanks. The transfer  d ip  tube contained: 
dry material which probably becanre 
airborne during the  trans'fer. 

There were f i v e  special  air tests taken 
during the past week. 

No above tolerance nose counts were taken 
during the past week. 

No above tolerance hand counts were tinken 
during the  past week. 

None were reported. 

- Note: A l l  counts are expressed id d/rnM3. 

Stack 1 Stack 2 Stack 3 Stack 4 
1 1 1 0 

Main Stack 
I 

Stack Exhaust 
50 

Alpha 
0 

5 17 
422 

785 
19,226 

4481 

Incinerator Stack 

223 

Main Exhaust 
21  

Beta - Gamma 

0 

Exhaust 

3 

3 
5 



-. . . .. 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 
TELEPHONEr 

OFFICE MEMORANDUM 
6‘0 Bean D. Meyer, Group Leader, H - 1  DATE: May 25, 1965 

Reviewed/Lab 
publicly Releasable 

F X O M  : William I?. Romero, 13-1, DP West 

SUBJECT: WEEKLY REPORT FQR WEEK ENDED MAY 23, 1965 
.re+--- 

.Y 

d- 
GYMBOL : TI-1-DP 

AEXBORNE CONTAMINATION TESTS: There was one above tolerance air  
count recorded during the past week. 

May 18, 1965 
Room 201 Storage - 29 d/m-M3 I 

This above tolerance air count was due 
t o  repackaging of a highly contaminate 
24 x 24 x 12 absolute f i l t e r  from 

I 

SPECIAL A I R  TESTS: 

Room 501. 
during the en t i re  operation. 

There were &NIZ special  a i r  tests 

Full-face masks were worn 

-- ~ 

’ * \ G L  

taken during the past  week. 
j 

NOSE COUNTS: No above tolerance nose counts w e r e  tal 

HAND COUNTS: No above tolerance hand counts w e r e  tal 

CONTAMINATED ACCIDENTS 
i 

’ AND/OR INCIDENTS: None were reported. 

Note: A l l  counts are expressed i n  d/m-b - AIR EXHAUST SYSl”: 

Building 12 - F i l t e r  House 
Date: 5-17-65 - 5-21-65 ’ 

Stack 1 Stack 2 Stack 3 Stack 4 
1 ,1 1 0 

Room 313 - Stack Exhaust Main Stack Incinerator SZack 

D a t e :  5-17-65 - 5-21-65 2 , 115 

Room 413 - Exhausts 
Date: 5-17-65 - 5-21-65 

Stack Exhaust Main Exhaust 

87 i . 1  19 



Room 401 - Stack Exhaust 
Date: 5-17-65 - 5-21-65 

F i l t e r  House - Building 146 
Be-be 

5-17-b5 
5-18-65 
5-19-65 
5-20-65 
5-21-65 

- 
. I  

Average : 

Alpha 
0 

WFR: js 

cc: William Maraman, c1uIB-11 
file 

Beta-Gamma 
0 

Exhaust 
a 
3 
1 
1 
6 
4 

, 

I- 

* &!! &&.& *,.” . , 

.William F. Romero, H-1  
Section Leader, DP West 

. I  



J : Dean Z. Meyer, Grou;? Leader, H - 1  

- -  . 

DATE June 2, 1965 

Weviewedlta b Coun 
Publicly Releasable 

Ai-EBOAZ?JJ COXPAIMIXATION TESTS : There w a s  one above tolerance air count 
recorded during the  $st week. 

m y  26, 1965 
Room 500 - 39 d/m-M3 This high count t7as due t o  the  welding drybox 

becoming pressurized during the noon hour. 
This occurred when the automatic exhaust 
valve became inoperative. The valve w a s  
repaired on t h i s  date. 

SF'ECIAL A I R  TESTS: 

msi;: C O L ~ T S  : 

HAND COUXTS: 

COXTANINAYXD ACCDENTS 

AND/OR LNCIDENTS: 

BuLlding 12  - F i l t e r  Xouse 
Dzte: 5-24-65 - 5-28-65 

ROGX 313 - Stack Exhaust 
Date: 5-24-65 - 5-28-65 

ROOTI 4-13 - MZUS~S 

Z=-:,z : 5-24-63 - 5-28-65 

There were two special  air t e s t s  taken 
during the past week. 

No above tolerance nose counts were taken. 

No above t o l e r k c e  hand counts were taken. 

None were reported. 

- Note: All counts are expressed i n  d/m-M3. 

Stack 1 Stack 2 Stack 5 Stack 4 
1 0 0 0 

Main Stack 
2 

Incinerator Stack 

388 

Stack Exhaust Nain ,Xxhaust 

101 u 



Filter House - Building 146 
Date 

5-24-65 
5-25-65 
5-26-65 
5-27-65 
5-28-65 
Average : 

WFR: j s  

cc:  Wiliim Maraman, CMB-11 
F i l e  

b y  Run) 
Intake 

3800 
2018 
1861 
2742 
4496 
2983 

Exhaust 

1 

1 

2 

2 

1 
. 
l. 

W i l l i a m  F. Romero, H-1  
Section Leader, DP West 

I 

I 

.' 



FROM : 

SUaJ ECT : 

SYMBOL : 

e- t-< 
i 
__ 

LOS ALAMOS SCIENTIFIC LABORATORY 
U N I V E R S I T Y  OF CALIFORNIA 

LOS ALAMOS. NEW MWlCO 87844 
TELEPHONE: 

OFFICE MEMOR&NDUM 

Dean D. Keyer, Group Leader, H - 1  

7 K L l i z . m  F. riomero, H-1, D P  West 

DATE: June 8, 1965 

H-1-ET 
I 

AIRBOiWE COITm,4MINATION ‘IESTS : There were f ive  above tolerance a i r  
counts recorded during the past week. 

r 
June 3, 1965 
Room 501  - 6 d/m-M3 A minor explosion occurred i n  the HF’ furn, 

i n  the ,@ production un i t  result ing i n  thl 

above tolerance a i r  count.. 

June 4, 1965 

I I 
Room 501 - 148 d/m-M3 The p las t ic  bag on the No. 4 mixer dumper 

s ta t ion  w a s  torn during cleanup work. In 
removing the bag, after sealing with m a s k ;  

ta2e, some dried plutonium peroxide leakec 
‘ i n t o  the room on top of the u n i t  and set 

of the continuous air  sampler alarm. Surfa 

counts up t o  20-K c/m were detected. 
Personnel involved i n  the  bag change were 
wearing ful l - face masks. Cleanup of 

I 

June 4, 1965 
Room 505 - 6-d/m-M3 

surface contamination w a s  accomplished on 
t h i s  date. 

This above tolerance air  count w a s  probabl 
due t o  cross-contamination from Room 501. 

June 4, 1965 
Room 502 - 7 d/m-M3 Tnis above tolerance air  count was probabl, 

due t o  cross-contamination from Room 501. 

June 4, 1965 
H o t  Change Rooa - 5 d/m-M3 High count w a s  probably due t o  removal of 

contaminated coveralls i n  the  v i c in i ty  of 

the  f i l t e r  queen air samsler. 



TQere were three special  a i r  tes ts  taken 
' I  

during the past  week. 

There were no above tolerance nose counts 
taken. 
Tnere were no above tolerance hand counts 
taken. 

KOSE COUNTS : 

M f D  CObTX"i': 

None were reported. 

- Note: All counts a re  expressed i n  d/m-M3, A I R  EXXAUST SYSTEM: 

Stack 1 Stack 2' Stack 3 Stack 4 
5 4 3 1 

Building 12 - F i l t e r  House 
Date: 6-1-65 - 6-4-65 

Main Stack Incinerator Stack 

2 78 
I 

Stack Exhaust Main Exhaust 
28 46 

Room 313 - Stack Exhaust 
Date: 6-1-65 - 6-4-65 
Room 413 - Exhausts 
Date: 6-1-65 - 6-4-65 

Al-oha 
0 
1. Room 401 - Stack Exhaust 

Date: 6-1-65 - 6-4-65 
Beta-Gamma 

1 

(Day 'Run) F i l t e r  House - Building 146 
Date Exhaust 

No Run 
2 

2 

10 
3 
6 

Intake 
No Run 5-31-65 

6-1-65 
6-2-65 

1725 

6-3-65 
6-4-65 
Average: 

4750 
5 187 

MZXG&B7 z A22??zds29 

W i l l i a m  F. Romero, 'H-1  
Section Leader, DP West 

IJFR: j s 

cc:  William Maraman, C i - 1 1  
Pile 



FROM : 

SUB J ECT : 

SYMBOL : 

OFFICIAL UE LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOB ALAMOS. NEW MEXICO 87844 
TELEPHONEi 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, 7-1 DATE: June 15, 1965 

W i l l i a m  F. Romero, H-1, DP West 

WEEKLY REPORT FOR WEEK ENDED JUNE 20, 1965 

H-1-DP 

AIRBORNE CONTAMINATION TESTS: 

June 8, 1965 
Building 35 Bffinate w1. - 6 d/m-M3 

SPECIAL A I R  TESTS: 

There was one above tolerance a i r  count;  
recorded during the past week. 

The exact cause f o r  th i s  above tolerance 
air  count cannot be pinpointed. However, 
a s l i g h t  mount of seepage has been 
spotted a t  a valve near the air sampler. 
The valve has been cleaned q d  will be 
repacked i f  necessary. 

Seven special  air t e s t s  were taken during 
the past  week. 

_I 

NOSE COUNTS: N o  above tolerance nose counts-were taken 

during the past  week. 

HAND COUNTS: N o  above tolerance hand qounta were taken 

during the past  week. 

CO”4INATED ACCLDENTS 

AND/OR INCIDENTS: None were reported, 

Note: A l l  counts are expressed in d/m-M 3 . - AIR EXHAUST SYSTEM: 

Building 12 - F i l t e r  House Stack 1 ’Stack 2 Stack 3 . Stack 4 
Date: 6-7-65 - 6-11-65 2 1 ‘h 

Date: 6-7-65 - 6-u-65 1 113 r- 

- 
Roam 313 - Stack Exhaust Main Stack Incinerator Sf;ack 

/ 

I 

\ I 

f ’  



I 

ReviewedLab Counsel 
Publicly Releasable# 

'Room 413 - Exhausts 
Date: 6-7-65 - 6-11-65 Stack Exhaust Main Exhaust 

57: 48 

ROOXU 401 - Stack Exhaust Alpha 

Date: 6-7-65 - 6-11-65 0 

Filter House - Building 146 (Day Run) 
Date - 
6-7-65 
6-8-65 

' 6-9-65 
6=10-65 
6-11-65 
Average: 

Intake 

ll, 69s 
2176 
4954 

311641. 
4134 

10,920 

Beta-Gamma 
1 

Exhaust 
9 
1 

30 
1 
51 
18 

William F. Ramero, H-1 
Section Leader, DP West 

I 

- WFR:js 
cc: william Ma CMB-ll 

File I - 

i 

I 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

COS ALAMOS. NEW MUlCO 87544 
TELEPHONE: 

MEMORANDUM 
H-1 DATE June 22, 1965 :- '3 

OFFICE 

D e a s  D. Meyer, Group Leader, 
I 

Reviewed/Lab Counsel, 
FROM I William F. Romero, H-1, DP West 

f l d  
Publicly Reteasabk 

: SUBJECT: 

SYMBOL : 

WEEKLY REPORT FOR WEEK ENDED JUNE 20, 1965 

H-1-DP 

There were no routine air tests exceeding 
4.0 d/m-M 3 recorded during the  past week. 

AIRBORNF, CONTAMINATION TESTS: 

Five special  a i r  tests were taken d u r i n g  

the past week. 
SPECIAL A I R  TESTS: 

No above tolerance nose 
during the past week. 

counts were taken NOSE COUNTS: 

No above tolerance hand 
during the past  week. 

counts were taken HAND COUNTS: 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS: None were reported. 

Hote: A l l  counts are 

' ,  

- expressed i n  d/m-M3. A I R  EXHAUST SYSTEM: 

Stack 3 S a c k  4 
3 1 

Building 12 - F i l t e r  House: 
Date: 6-14-65 - 6-18-65 

Stack 1 Stack 2 

6 5 

Room 313 - Stack Exhaust: 

Date: 6-14-65 - 6-18-65 
Main Stack 

4 
Incinerator Stack 

143 

Room 413 - Exhausts: 
Date: 6-14-65 - 6-18-65 

Stack Exhaust 

30 

Main Exhaust 

82 

Alpha 
0 

Room 401 - Stack Ekhaust: 
Date: 6-14-65 - 6-18-65 

Beta-GarmaEL 

0 

! 



Filter House - Building 146 
Date - 
6-14-65 
6-15 -65 
6-16-65 
6-17-65 
6-18-65 
Average : 

(Day Run) 
Intake - 
7068 

3940 
1686 
7217 
4193 

1053 

0 
1 
1 
2 
2 

1 

&& 

W i l l i a m  F. Romero, H - 1  
Section Leader, DP West 

WFR:js . 

cc: W i l l i a m  Maraman, Q4B-U, 
F i l e  

c 

. .  
. .I  ., , .., . . . ,  . 



i I  

FROM : 

SUBJECT : 

SYMBOL : 

LO9 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

-8 AUMOS. NEW MEXICO 07844 
TEUPHONU: 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1  DATES June 299 1965 

Revjewed/Lab Cbunsd 

Henry Aranda, 

WEEKLY -RT 

H-1-DP 

H-1, DP West 

FOR WEFK ENDED JUNE 25, 1965 

AIHBORNE COTECAMINATION TESTS: 

June' 25, 1965 
Slag. 35 9 U. d/m-M3 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS: 

AIFt EXHAUST SYSTEM: 

Building 12 - F i l t e r  House 
Date: 6-21-65' - 6-25-65 

Roam 313 - Stack Exhaust 
Date: 6-21-65 - 6-25-65 

Room 413 - Exhausts 
Date: 6-21-65. - 6-25-65 

Publi ly Releasable 

s/o, 
..  .. , 

! 

There was one above tolerknce air count 
recorded during the past  week. 

H i g h  a i r  count was probably caused when 
operating personnel removed highly contamlxated 

- coveralls near f i l ter  queen air samplers 
a f t e r  cleaning plant f locculater and g r i t  
chamber. 

There were two special  air  tests taken 
during the past week. 

No above tolerance nose counts were taken. 

No above tolerance hand counts were taken. 

-7 

Stack 1 S t a c k 2  
2 1 

Main Stack 
No Run 

Stack Exhaust 

77 

Alpha 
0 

\ - 

None were reported. 

Note: All counts are expressed i n  d/m-M 3 . 
Stack 3 Stack 4 
1 0 

Incinerator Stack 
400 

Main Exhaust 

29 

Beta-Ganrma - 

OFFICIAL USE Otilll 



Fi l te r  House - Building 146 ( h y  Run) , 
I -  

Date .--- 
6-21-65 
6-22-65 
6-23-65 
6-24-65 . 

6-25 -65 

Average 

HA:vj 

Intake - 
184.45 
3152 . 
1416 
13428 
652 

7419 

cc:  WIlliamMaraInazl,  CMB-u 
File 

32 
1 
1 
8 
1 

9 .  

, 

OFFICIAL USE MU ' 



: 

1 

SUBJECT: 

SYMBOL : 

OFFICE 
Dean D. Meyer, Group Leader, 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS, NEW MEXICO 87544 
TELEPHONE: 

2 E 

1 

MEMORANDUM 
H-1 DATE: J u l d  7, 1965 

I 

, RWiewed/La b Counsel 
William F. Romero, H-1, DP West 

WEEKLY EiEPORT FOR WEEK ENDED JULY 4, 1965 

H-1-DP 

AIRBORNE CONTAMINATION TESTS: 

June 30, 1965 
Bldg. 3 Bffinate Room 
8 d/m-M 3 

July 1, 1965 
Room 308 - 7,d/m-M3 

+ - .  

S P E C I A L  A I R  TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR mCIDEXTS: 

Publicly R&JT0, 

There were two above tolerance a i r  counts 

recorded during the past week. 

The vacuum l ine  on the amercium 
neutralization tank became plugged andwas 
cleaned out on t h i s  date. Floor 
contamination reading t o  20-K c/m was 

found and was cleaned up. 

This above tolerance a i r  count was 

probably due t o  residual contamination 
under a drybox result ing from a leaky 
pipe joint .  The unls t rut  under the 
drybox has been cleaned 

There were four  special 
during the past week. 

No above tolerance nose 
taken. 
No above tolerance hand 
taken. 

None w e r e  reported. 

and repainted. 

a i r  tests taken 

counts were 

counts were 

I 



Rwiewed/Lab 
Publicly ReleasaMe 

mote: ' A l l  counts are expressed in d/m-M3 - AIR EXRAUST SYSTEM: 

Building 12 - Filter House 
ate: 6-28-65 - 7-2-65 
Room 313 - Stack Ekhaust 
Date: 6-28-65 - 7-2-65 

Stack 1 Stack 2 Stack 3 Stack 4 
1 1 1 0 

,Main Stack Incinerator Stack 

2 217 
I 

Room 413 - Exhausts Stack Exhaust Min Exhaust 
Date: 6-28-65 - 7-2-65 83 0 

ROOIU 401 - S%ck Exhaust 
Date: 6-28-65 - 7-2-65 
Filter House 0 Building 146 
Date 
6-28-65 . 
- 
6-29-65 . ' 

6-30-65 
7-1-65 
7-2-65 
Average : . 

WFR: js 
cc: file 

Alpha 

0 

( m y  
Intake 
3022 

1240 
1004 

1227 
789 
1456 

Beta-Gamma 
0 

' Exhaust 

3 
1 
1 
1 
1 

- 1 

William F; Romero, H-1 . I. 

Section Leader, DP West 



LOS ALAMOS SClENTIFfC LABORATOXY 
U h l V E R S I T Y  OF C A L I F O R N I A  

LO5 ALAMOS. NEW MEXICO U 7 8 4 4  
TELEPHONE: 

GaT,CICE i Y 1 2  - = - ’ ’ , , , 7 ~ ~ $ . ~ ~ ~ “  i ‘- LJ .\f. 

Ju ly  7, 1965 
Room 500 - 7 &/m-fiI3 

S?XCL4I, AIR  TESTS: 

MOSE CCZXTS : 

Dzte: 7-6-65 - 7-9-65 

Tnere was one cbove tolerance air count 
recorded duriag “ne past week. 

%tis a5ove tolerance a i r  count was due 

t o  rralntenmce work on the l a tne  drybox. 

P a  e lec t r i ca l  lead in to  the cirybox w a s  
replzced which involved removal of 

contsminated connections. 2”ull-fzce 
m s k s  wcre worn by persons involved. 

Ynere m s  one special  a i r  tes t  taken. 
during tine past week. 

No above tolerance nose counts were t aka .  

’ Eo &ove tolerance hand counts were talrea. 

Moiie were reportet!. 

Note: All comts a re  expressed i n  d/m-243. 

Stack i Steck 2 Stack 3 Stack 4 
1 1 1 1 

xzir Stack Incinerator Stack 

4 703 



1. 

3 

W i l l i a m  F. Romero, E-1 
Section Leader, Di? West 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MU(IC0 87844 
TELEPHONEi 

OFFICE MEMORANDUM 
' 3  : Dean D. Meyer, Group Leader, H-1 DATE July 20, 1965 

: H e n r y  A r a n d a ,  H-1 

SUBJECT: W E ~ Y  REPORT FOR WEEK ENDED JULY 18,' 1965 

Review&/Lab Counsel, 

AIRBORNE CONTAMrNATION 'TESTS: , 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

There were no routine air t e s t s  exceedin1 
4.0 d/m-M3 recorded during the past week. 

There were two special air tests taken 
during the past week. 

No above tolerance nose co,unts were taker 

HAND COUNTS: ' No above tolerance hand counts were taken 

CONTAMINATED ACCIDENTS 

AND/OR INCIDmTS: 

A I R  EXIIAUST 'SYSTEM: 

Building 12 - F i l t e r  House: 
Date: 7-12-65 - 7-16-65 

Room 313 - Stack Exhaust: 
Date: 7-12-65 - 7-16-65 

, Room 413 - Exhausts: 
Date: 7-12-65 - 7-16-65 

Room 401 - Stack Exhaust: 
Date: 7-12-65 - 7-16-65 

None were reported. 

- Note: All counts are expressed i n  
d/m-M 3 . 
Stack 1 Stack 2 Stack 3 I Stack 4 

1 1 1 0 

Main Stack Incinerator Stack 

1 102 

Stack Ekhaust Main Ekhaust 

29 22 

Alpha Beta-Gamm 
0 1 



F i l t e r  House - Building 146 
Date - 
7-12-65 
7-13-65 

7-15-65 
7-16-65 

7-14-65 

Average: 

( D a Y R U n )  - 

Intake 
1180 
6087 
901 
777 
416 
1872 

Exhaust 
1 
a 

.. 
J. 

3 

Henry Arang, H - 1  
Ut. Sec&ion Leader, DP West 

.: > 

HA: js 



LO5 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALLFORNIA 

LOS ALAMOS. N E W  MUCIC0 87544 
TELEPHONE: 

i 

TO : Dean I). Meyer, Group Leader, E-l DATE: July 27, 1965 

ReviewWLab Counsel 
Publicly Releasable 

ALWORIVE CONTAM~TATION TESTS : mere were no routine a i r  test's exceeding 
4.0 d/m& recorded iruring the  past  week. 

SPECIAL A I 3  TESTS: 

EOSE COUNTS: -.-.- _. 

Tiiere were f ive  special  a i r  tests taken 
during t h e  past  week. 

313 a3ove tolerance nose counts were taken. 

HAND CO-JXTS : Iuo above tolerance hand counts were taken. 

' CONTYJ4IHATED ACC IDEIVTS 

AND/OR INCIDENTS : None were reported. 

Eote: All counts a r e  expressed i n  d/m-M3. - AIR EXHAUST SYSTEM: 

I 
\ 

Building 12  - F i l t e r  House Stack 1 Stack 2 Stack 3 'Stack 4 
Date: 7-19-65 - 7-23-65 2 2 1 0 

Room 313 - Stack Exhaust 
Date: 7-19-65 - 7-23-65 I 

Xain Stack Incinerator Stack 

1 29 
/ 

Rocm 413 - Exhausts Stack Exhaust Main Exhaust 

Date: 7-19-65 - 7-23-65 107 19 

Room'401 - Stack Exhaust 

-. Date: ' 7-19-65 - 7-23-65 

Aipha' 

0 

Beta-Gama 
0 



". , 

i , 

Pi;-ter House - Suilding 146 (Day Rm) 
Intake 

7- 19-65 2080 
/ 

7-20-65 
7-21-65 
7-22-65 
7-23-65 
Average : 

WR: j s  

cc : W i l l i a m  Yfiraxan, GIB-11 
file 

382 

'c3;3 

23i2 

* 

W i l l i a m  F. Xmero, Is-1 
Section Leader, DP West 

i 

'..< . 



LOS ALAMOS SClENTlFlC LABORATORY 
U N I V E R S I T Y  OF CALlFCHNlA 

LOS ALAMOS. NEW M E X I C O  87544 
TELEPHONE: 

:!OFFICE 
r 0  DATE: August 3 ,  1965 D e a n  D. Meyer, Group Leader, E - i  

William I?. Romero, H-1, DP West FROM : 

T,JEEICiY REPORT FOR FJEEK ENDED AUGUST 1, 1965 SUBJ ECT : 

SYMBOL : B-1-DP 

no routine a i r  tes ts  exceeding 
recorded during the past  week. 

AIRBORNE CONTAMINATION TESTS : There were 
4.0 d/m-M3 

s i x  special  a i r  tests taken 
past  week. 

Tnere were 
during the  

SPECIAL AIR TESTS: 

Eo above tolerance nose counts were taken. NOSE COUNTS: 

HAND COUNTS: No above tolerance hand counts were-taken. 

CONTAMIHTATED ACCIDENTS 

AND/OR INCIDENTS: None were reported. 

Note: All counts are expressed i n  d/m-M3. - A I R  EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: Stack 1 Stack 2 Stack 3 Stack 4 
5 4 2 0 

Main Stack Incinerator Stack 

1 430 

Stack Exhaust Main Exhaust 
0 0 

Date: 7-26-65 - 7-30-65 

Room 313 - S"tack Exhaust: 
Date: 7-26-65 - 7-30-65 

Room 413 - Fkhausts: 
Date: 7-26-65 - 7-30-65 

Room 401 - Stack Ekhaust: 
D a t e :  7-26-65 - 7-30-65 

Alpha 
0 

B e t  a- Gamma 

0 



-2- 

F i l t e r  House - Euilding 146: 
Date - 
7-26-65 
- 27 - 6 5 

7 - 28-65 
7-29-65 
7-30-65 
Average ; 

(Day 3un) 

Intzke 

819 
293 

3099 
462 
103 I 

955 

F l i l l i a m  F. Romero, H - 1  
Section Leader, DP West 

WFR: js 

cc: William Maraman, CMB-11 
file 

Exhaust 

5 
1 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LO5 ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE: August 10, 1965 - ro 

F R O M  : 

SUBJECT : 

SYMBOL : 

W i l l i a m  F. Romero, H-1, DP West 

WEEXLY IiEPORT FOR W E E K  ENDED AUGUST ;rS, i965 
s Publicly Relega;/e, 

H-1-DP 

There were 
4.0 d/m-M3 

no routine a i r  t e s t s  exceeding 
recorded during the  p s t  week.  

AIRBORNE CONTAMINATION TESTS : 

There were 
during the  

four  special  a i r  t e s t s  'iaken 
past  week. 

SPECIAL A I R  TESTS: 

No above tolerance nose counts were taken 

No above tolerance hand counts were taken 

.NOSE COUNTS : 

HANO COUNTS: 

CONTAJ'IINATED ACCIDEXTS 
AND/OR INCDml'S: None w e r e  reported. 

Mote: All counts are expressed i n  d/m-M3, A I R  FXHAUST SYSTEM: 

Stack 1 Stack 2 Stack 3 Stack 4 Building 12 - F i l t e r  House: 
Date: 8-2-65 - 8-6-65 1 1 1 0 

Incinerator Stack 
142 

Nain W a u s t  
- 14 

Beta-Gamma 
0 

Room 313 - Stack Exhaust: 
Date: 8-2-65 - 8-6-65 

Room b l 3  - Exhausts: 
Date: 8-2-65 - 8-6-65 

Main Stack 
2 

Stack Exhaust 

17 

Room 401 - Stack Ekhausts: 
Date: 8-2-65 - 8-6-65 

. Alpha 
0 



I .  . 

F i l t e r  Hoilse - B3uilding 146: 
Date 
__. 

8-2-55 
8-3-65 
8-4-65 
8-5-65 
8-6-65 
Average : 

Intake 

105 
679 
323 
571 
355 
407 

Exhaust 

1 
1 

0 

1 
1 
0 

/5&i&za Z&&& 
William F. Romero, H-1 
Section Leader, DP West 

WFR: j s  

cc: W i l l i a m  Maraman,' Cm-U 
f i l e  



FROM : 

SUB J ECT : 

SYMBOL : 

i 

LO5 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MWICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
DATE: August 17, 1965 Dean D, Meyer, Group Leader, H-1 

william F. Romero, ~-1, DP west 

WEEKLY mPORT FOR WEEK ENDED AUGUST 15, 1965 

H- 1-DP 
0 

AIRBORNE CONTAMINATION TESTS : There were no routine a i r  tests exceeding 
4.0 d/m-M 3 recorded during the  past  week. 

SPECIAL AIR TESTS: N o  special  a i r  tests were taken during the  
past week. 

NOSE COUNTS: N o  abnve tolerance nose counts were taken. 

HAND COUNTS: . 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS: 

No above toleraxlce hand counts were taken. 
I 

I 

None were reported. 

Note: All counts are expressed i n  d/m-M3. - AIR EXHAUST SYSTEM: 

Building 12 - Filter House 

Date: 8-9-65 - 8-13-65 

Room 313 - Stack Exhaust 
Date: 8-9-65 - 8-13-65 

Room 413 - Exhausts 
Date: 8-9-65 - 8-13-65 

Room 401 - Stack Exhaust 
Date: 8-9-65 - 8-13-65 

Stack 1 Stack 2 

2 2 

Main Stack 

3 :  

Stack Exhaust 

53 

&&E 
0 

Stack 3 Stack 4 
1 0 

Incinerator Sfiack 

13 2 

Main Exhaust 

23 

Beta - Gamma 

0 



F i l t e r  House - Building 146 
Date - 
8-9-65 

' 8-10-65 
8-11-65 
8-12-65 
8-13-65 
Average: . 

WFR: js 

cc: William Maraman, 
f i l e  

CMB-u. 

Intake 

1427 
- 

403 
181 

734 
723 
694 

\ 

Exhaust 

1 

3 
0 

1 

1 

1 

1;1/-. 
William F. Romero, H-1 
Section Leader, DP West 

. .  



Publicly Re1 asable d? dlB( 
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TO 

FROM I 

SUBJECT: 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  C A L I F O R N I A  

LOB ALAMOS. NEW M U I C O  87844 UffiClAh USt 
TELEPHONE: 

OFFICE MEMORANDUM 
/ 

Dean D, Meyer, Group Leader, H - 1  ' 1  DATE: August 31, 1965 

W i l l i a m  F. Romero, E-1, DP West 

WEEKLY &Om FOR WEJX ENDED AUGUST 29, 1965 

H-1-DP 

AIRBORNE CONTAM'INBTION TESTS: 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR IIKIDENTS: 

AIR EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
mte: 8-23-65 - 8-27-65 

Roam 313 - Stack Exhaust: 
Date: 8-23-65 - 8-27-65 

Room 413 - ESchausts: 
Date: 8-23-65 - 8-27-65 

Roam 401 - Stack Exhaust: 
Date: 8-23-65 - 8-27-65 

Publicly Releasable @. 
$Pi 

There were no routine air tests exceeding 
4.0 d/m-M3 recorded during the past week.  

No special  air t e s t s  were taken during the 

past week. 

plo above tolerance nose counts were recordf 

No above tolerance hand counts were i!!$&ordc 

None were reported.. 

Note: A l l  counts a re  expressed i n  d/m-M3. - 
S t a c k 1  S t a c k 2  Stack 3 S t a c k 4  

7 6 3 1 

Main Stack Incinerator Stack 

3 198 

Stack Exhaust Main Exhaust 
182 64 

Alphs 
0 

Beta-Camma 

0 



i 

-2- 

F i l t e r  Houee - Build- 146: 
Date Intake 

(DaytBun) 

- 
8-23-65 751 
8-24-65 1977 
8-25-65 4040 
8-26-65 764 
8-27-65 1592 
Average: 

WFR: j e  

cc: WillismMaramaS, CMB-u. 
F i l e  

3.824 

B U 8 t  

1 
2 

3 
0 

1 
1 

/*j:& 
W i l l i a m  F. Romero, H - 1  
Section Leader, DP west 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 07844 
TELEPHONE: 

OFFICE MEMORANDUM 
- -0 : Dean D. Meyer, Group Leader, H - 1  DATE: September 7, 1965 
I 

FROM W i l l i a m  F. Romero, H-1, DP West 

SUBJECT: CON!CAMINA!FED IN~IDEMI, ROOM 506, DP WEST 

SYMBOL : H-1-DP 
. I  

On September 2, 1965, at  approximstely 3:45 p.m. a contaminated incident 
occurred i n  Room 506, DP West, resu l t ing  i n  the spread of dust contamination 
throughout the room surfaces and t o  the  operator involved. 
occurred during the removal of a can containing a plutonium m e t a l  r ing from 
the drybox l ine  through a plastic bag. 

apparently came loose when the can was lowered in to  the bag. 
t o  the f loor  and the contents were spi l led.  

The incident 

The masking tape on the bag stub 
The can dropped 

Z-, Group CM3-U. and -- Z e ,  

They were not wearing full-face Group E-1, were involved i n  the operation. 
masks when the incident occurred but managed t o  put them on immediately 
thereafter. The epi l led material was recovered and placed in B 'drybox. . 
Mr. -received contamination on his hair which read +20-K c/m and probably 
resulted when h i s  surgeons cap slipped off. 
+20-K c/m. No personal contatulnation was detected after showering. ' 

The count on his coveralls was 

The room was monitored and surface contamination ranging from 1-K c/m 
The average airborne contamination count in the 

\ 
t o  20-K c/m was detected. 
room result ing from the Incident was 2255 d/m-M3. 
was 5518 d/m-M3. 

The highest count recorded 
Hose swipes taken by persons involved were below tolerance. 

I 

i 

Cleanup of the room was started on September 3, 1965) and completed on 
September 7, 1965. The two men involved have been scheduled t o  submit a series 
of urine specimens f o r  plutoiium amlysis (class DA) . 

I 

WF'R: js 

/- -' x A%=- 
William F. Rcnnero, H-1 
Section Leader, DP West 



. . .  
, , . . '  . 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEfdQMANDUM 
. TO : Dean I). Meyer, Group Leader, H - 1  DATE: September 8, 1965 I 

AIRBORNE CON!l!AMINATIolo TESTS: 

September 1, 1965 
RO- 501 - 5 a/n-M3 

September 29 i965 
Room 501 - 8 d/m-M3 

Publicly Rekasa le 4 @' 

There were four routine air tests exceec 
4.0 d/m-M3 recorded during the past week 

This above tolerance air count may have 
been due t o  a violent reaction of PuOi, 
during the i n i t i a l  HF cycle. The furnac 
seal was broken, allowing P u 4  t o  escape 
in to  the uni t .  No contamination was 
detected outside the uni t .  

(Contaminated Incident) During the 

unloading of 81 electrorefined plutonium 
m e t a l  r ing,the p las t ic  bag on the 

drybox was accidentally broken. 
containing the m e t a l  f e l l  t o  the f l o o r  
and some of tRe m e t a l  was spil led.  Sincc 
this product is generally highly oxidizec 
contamination was dispersed throughout 
the rom. 

The can 

These two absve tolerance air counts w e r t  
due t o  cross contamination from Room 506. 



. .  

. 
i 

i 

-2- 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDEIVTS 
AND/OR INCIDEJTS: 

A I R  EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
Date: 8-30-65 - 9-3-65 
ROOIU 313 - Stack Exhaust: 
Date: 8-30-65 - 9-3-65 
Room 413 - Exhausts: 
Date: 8-30-65 - 9-3-65 
Room 401 - Stack Exhaust: 
Date: 8-30-65 - 9-3-65 
F i l t e r  House - Building 146 
Date - 
8-30-65 
8-31-65 
9-1-65 
9-2-65 
9-3-45 
Average : 

WFR:,js 
cc: willlam Msraman, 

f i le  nff ldb 

Three special  air  tests were taken durla 
the past week. , 

No above tolerance nose counts w e r e  
recorded. 

No above tolerance hand counts were 
recorded. 

A contaminated incident occurred in  
Roam 506 on September 2, 1965. 
report  is enclosed. . 

A separai 

- Note: All counts are expressed in d/m-Mz 

Stack 1 Stack2  Stack 3 Stack 4 
5 3 2 2 

Main Stack Incinerator  Stack 
3 8 

Stack Exhaust 
18 

Alpha 
0 

(my -1 
Intake 

387 
11-08 
1288 

Main Exhaust 
64 

Beta-Gamma 
0 

Ekhaust 
, 1  

3 
1 

771 
753 
877 

1 
1 
1 

/ * 7 ? / G  

William F. Rmero, H-1 
Section Leader, DP West 

i 



LOS A M M O 5  SCIENTIFIC LABORATORY 

Los ALAMOS. NEW MEXICO e7844 
UNIVERSITY OF CALIFORNIA 

TELEPHONE 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE: September 14, 1965 

RevtrwedLab Cow& 
Publicly Relea William F. Ramero, H-1, DP West 

WEEKLY REPORT FOR WEEX ENDED SEZTEMBER 12, 1965 

FROM : 

SUBJECT: 

SYMBOL : E-1-DP 

AIRBORNE C0"ATIOR TESTS: mere were no routine air t e s t s  exceedin 
4.0 d/m-M3 recorded during the past  week 

There were four special  air t e s t s  talcen 
during the past week. 

SPECW; AIR TESTS: 

No above tolerance nose counts w e r e  recoi NOSE COUNTS: 

No above tolerance hand counts were recor HAND COUNTS: 

CONTAMINATED ACCIIXECS 
AND/OR INCIDENTS: None were reported. 

- Rote: All counts are expressed In d/m-M3 AIR EXHAUST SYSW: 

Stack1 Stack2 S t a c k 3  Stack4 
4 3 2 1 

Building I2 - F i l t e r  House: 
Date: 9-7-65 - 9-10-65 

Main Stack 
4 

Inc Inerator Stack 

54 . 

Room 413 - Exhausts: 
Date: 9-7-65 - 9-10-65 

Stack Exhaust 

13 
Main Exhaust 

7 

Room 401 - Stack Exhaust: 
Date: 9-7-65 - 9-10-65 

Beta-Gama 
0 



-2- 

F i l t e r  House - Bullding 146 

Date - 
9-6-65 
9-7-65 
9-8-65 
9-9-65 
9-10-65 
Average: 

Intake 
no Run 
684 
146 
384 
618 
458 

Exhaust 
I?o Run 
1 
0 
1 
0 
0 

William F. Romero, E-1 
Section Leader, DP West 

WFR:jf3 

cc: W i l l i a m  Maraman, 
f i l e  

I 



.. 
I 

TO 
i 

FROM : 

SU BJ ECT : 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87844 
TELEPHONE: 

- -  
OFFICE MEMORANDUM 

Dean D. Meyer, Group Leader, H - 1  DATE September 21, 1965 

W i l l i a m  F. Romero, H-1 

WEEKLY REPORT FOR WEM ENDED SEFTENBER 19, 1965 

H-1-DP 

AIKBORNE COMTAMINATION TESTS : There were no routine air  tests 
exceeding 4.0 d/m-M3 recorded during 
the past week. 

SI?EEIAL AIR TESTS: There were six special  air tests taken 
during the past week. 

NOSE COUNTS: N o  above tolerance nose counts were 
recorded. 

I 

HAND COUNTS: No above tolerance hand counts w e r e  
recorded. 

CONTAMINATED ACCIDENTS . 
AND/OR INCIDENTS: A contaminated incident occurred on 

September 15, 1965, In Room 213. A 

separate report is enclosed. 

\ 

, 

Note: A l l  counts are expressed in d/m-M: - AIR EXHAUST SYSTEM: 

Building l2 - F i l t e r  House: Stack 1 Stack 2 Stack 3 Stack 4, 
Date: 9-13-65 - 9-17-65 6 5 3 2 

Room 313 - Stack Ekhaust: Main  Stack Incinerator Stack 

Room 413 - Exhausts: 
Date: 9-13-65 - 9-17-65 

6 109 

Stack Exhaust Main Exhaust 
11 102 



, 

Room 401 - Stack.Exhaust: 
Date: 9-13-65 - 9-17-65 

Filter House - Building 146 
Date - 
9-13-65 
9-14-65 
9- 15 - 65 
9-16-65 
9-17-65 
Average : 

Alpha 
0 ’  

Intake ’ 

1133 
2376 

581 
1623 
463 

1235 

Publicly Releasable 

dId 
Beta-Camma 

0 

Exhaust 

2 

7 
1 
1 
1 
2 

W i l l i a m  F. Romero, H-1 
Section Leader, DP West 

cc: WilliamMaraman, CMB-ll 
f i l e  

c 



LOS ALAMOS SClENTIFIC LABORATORY 
UNIVERSITY OF CALIFORMIA 

LO9 ALAMOS. NEW MEXICO 87844 
TELEPHONE: OFFICIAL USE OHlY 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE September 28, 1965 

W l l l i e m  F. Wnero, H - 1  

WEEKLY REPORT FOR WEEK E3IDEXl SWPEMBED 26, 1965 

Reviewzd/lab Counsel 
Publicly Relea bl .d"spQ( 

E-1-DP 

AIRBORNE CONTAMlXA!LTCIlV TESlls: There were no routine air tests exceeding 
4.0 d/m-M3 recorded during the  past week. 

SPECIAL AIR TESTS: There were two spec ia l  air tests taken 
d u r h g  the past week. 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS: 

No above tolerance nose counts w e r e  
recorded. 

A I R  EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
Date: 9-20-65 - 9-24-65 

Room 313 - Stack Exhaust: 
Date: 9-20-65 0 9-24-65 

No above tolerance hand count8 were 
recorded. 

None were reported. 

Room 413 - Exhauste: 
Date: 9-20-65 - 9-24-65 

Room 401 - Stack Exhaust: 
a t e :  9-20-65 - 9-24-65 

Note: 

Stack 1 S t a c k 2  Stack 3 S t a c k 4  
2 1 1 .  1 

A l l  counts are expressed i n  d/m-M 3 . - 
.. 

Main Stack Incinerator Stack 
68 111 

Stack Exhaust Main Exhaust 
102 69 

lupha 
0 

OFFICIAL USE UNLr 

Beta-Gamma 
0 



F i l t e r  House - Build- 146 (Day Run) 

. - Date Intake Exhaust 
9-20-65 589 . 1  
9-21-65 367 
9-22-65 537 

. 9-23-65 492 

Average: 543 

i 

1 
1 

1 i 
1 
1 

, - 9-24-65 729 

&& 7f 

W i l l i a m  F. Romero, E-1 
Section Leader, DP West' 

- I  r 

f 

I 

\ 

5 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MWlCO 87844 
7ELEPHONEt 

TO 

OFFICE MEMORANDUM 
: D e a n  D. Meyer, Group Leader, H - 1  DATE October 5, 1965 

FRCN : Henry Aranda, Ut. Section Leader, H-1 

SUBJECT: WEEKLY REPORT FOR WEEK ENDED OCTOBER 3, 1965 

ReviewdLab Counsel/ 
Publicly Releasable 4 

eiQ' 

AIRBORNE CONTAMINATION TESTS : There were no routine air tests exceeding 
4.0 d/m-M 3 recorded during the  past week. 

SPECIAL AIR TESTS: "here were two special  a i r  tests taken 
during the past week. 

NOSE COUNTS: No above tolerance nose counts were taken. 

HAND COUNTS: No above tolerance hand counts were taken. 

Fa CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS: None were reported. 

Note: All counts are expressed in d/m-M 3 . - AIR EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: Stack 1 Stack 2 Stack 3 Stack 4 
Date: 9-27-65 - 10-1-65 3 3 1 1 

Room 313 - Stack Exhaust: 
Date: 9-27-65 - 10-1-65 

Main Stack 

7 
Incinerator Stack 

14 

Room 413 - Exhausts: Stack Exhaust Main Exhaust 
i 

Date: 9-27-65 - 10-1-65 69 44 

Room 401 - Stack Exhaust: 

Date: 9-27-65 - 10-1-65 
Alpha 
0 

Beta-Gamma 
0 



-2- 

F i l t e r  House - Building 146: 
Date 

9-27-65 
- 
9-28-65 
9-29-65 
9-30-65 
10-1-65 
Average : 

HA: js 
cc: William Maraman, CMB-11 

file 

( B Y  
Intake 
1220 

3389 
2331 
2881 
2609 
2486 

Exhaust 

3 
5 
3 
1 

3 
3 

d&Ld, 
Henry Arghda, H-1 
U t .  Section- Leader, DP West 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

TO 

FROM I 

SUBJ ECT : 

SYMBOL : 

LO9 ALAMOS. N E W  MW(IC0 87844 
TELEPHONE: 

1 
OFFICE MEMORANDUM 

Dean D. Meyer, Group Leader, H-1 DATE: October 12, 1965 

I HeviewecVLab C o u n d  
W i l l i a m  F. Romero, H - 1  Publicly 

WEEKLY REPORT FOR WEEK ENDED OCTOBER 10, 1965 - 
H-I-DP 

There were nine routine a i r  tests that - AIFBORNE CONTAMINATION TESTS: 
exceeded 4.0 d/m-M’ recorded during the 

past week. 

October 5, 1965 (5:OO p.m. t o  g:OO p.m.) 

October 5 ,  1965 
Roam 5503 (South) 
68 d/m-M Ave. 

i 

DP East 

October 7, 1965 
Room 500 - 16 d/m-M 3 Ave. 

Room 512 - 13 d/m-M 3 .  _ _  
Roam 513 - 15 d/m-M 3 Ave. 

. 

RO- 513 (Special ecovery) 7 d/m-M f3 Ave. 

_- 

This above tolerance air  count WSB due t c  
cleanup of highly contaminated parts i n  t 
welding hood. 
by persons involved. 

Full-face masks were worn 

This above tolerance air count was I 

probably! due t o  cleanup of t rays  used 
t o  hold coating fixtures. Cleanup of 
the trayb was done in the v i c in i ty  of 
the f i l t e r  queen air sampler. 

No explanation could be found f o r  these 
above tolerance air counts. 
no operations carried out which could 
have resulted i n  the above tolerance 

There w e r e  

counts. !The rooms were monitored and 
only a f e w  hot spots were found. 



\ 

October 7, 1965 
Roam 506 - 32 .d/m-M 3 Ave. 
Room 505 - 7 d/m-M 3 Ave. 

Roam 54se - 16 d/m-M3 

SPECUU, AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS: 

AIR MBAUST SYSTEM: 

Buildina 12 - Filter House: 
Date: 10-4-65 - 10-8-65 

Room 313 - Stack Exhaust: 
Date: 10-4-65 - 10-8-65 

Room 413 - Exhausts: 
Date: 10-4-65 L- 10-8-65 

Room 401 - Stack Exhaust: 
Date: 10-435 - 10-8-65 

F i l t e r  House - Building 146 
Date - 
10-4-65 
10-5-65 
10-6-65 
10-7-65 
10-8-65 
Average : 

cc: William Maraman, CMB-11 
f 4 l s  A b a W I b .  " P 

-2- 

These three above 
were due t o  cross 

Revi&yed/Lab 
Publicly Releasable 

tolerance air counts 
contamination from 

Roam 501which recorded a count of 
487 d / m d  Ave. during a "special" 
a i r  test. 

There were six special air t e s t s  taken 
during t h e  past week. 

No above tolerance ' nose counts were 
recorded. I 

No above tolerance hand counts were 
recorded . 
None were reported, 

Mote: A l l  counts are expressed In  d/m=M 3 - 
S t a c k 1  S t a c k 2  S t a c k 3  Stack 4 

2 2 1 1 

Main Stack Incinerator Stack 
1 ;  9 8 

Stack Exhaust 

50 

Alpha 
I 1 0 
i 
I 
I 

b y  I 

Main Exhaust i 

. 52 

B e t a  - Gama 

0 

Intake 
640 

Exhaust 
1 



, .  LOS ALAMOS SCIENTIFIC LABORATORI 
UNIVERSITY OF CALIFORNIA 

' TO 

FROM : 

SUBJECT : 

SYMBOL I 

- 

.Q. 

- :  

LOS ALAMOS. NEW MWICO 07B44 
TELEPHONE: 

OFFIC 
Dean D. Meyer, Group Leader, H-1 DATE: October 19, 1965 

W i l l i a m  F. Romero, H-1 

F& WEEK ENDED OCTOBER 17, 1965 

E-1-DP 
I 

5 '  

AIRBOHNE CONTAMDIATION TESTS: There was one above tolerance air count 
recorded during the past week. 

This above tolerance air count was probably 
due t o  cross-contamination from Room 500 
which had several above tolerance air counts 
i n  l i ne  #6 on t h i s  date. 

SPECIAL A I R  TESTS: There were eleven special  a i r  t e s t s  taken 
during the past week. 

NOSE COUNTS: N o  above tolerance nose counts were recorded. 

HAND COUNTS: No above tolerance hand counts were recorded. 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS: None were reported. 

A I R  EXHAUST SYSTEM: 7 Note: All counts are expressed i n  d/m-M'. 

Building 12 - F i l t e r  House: Stack 1 Stack 2 Stack 3 Stack 4 
Date: 10-11-65 '- 10-15-65 2 2 1 1 

Room 313 - Stack m a u s t :  Main Stack Incinerator Stack 
t 

a t e :  10-11-65 - 10-15-65 5 5 

Roam 413 - Exhausts: Stack m u s t  Main Exhaust 
Date: 10-11-65 - 10-15-65 36 61 



Room 401 - Stack Exhaust: 
Date: 10-11-65 - 10-15-65 0 

llllpha 

' Filter House - Building 146 (Iky Run) 
Date Intake - 
10-11-65 9294 
10-12-65 
10- 13-65 

9842 
20,087 

10-14-65 5054 
10-1.5-65 3912 
Average : 10,838 

Beta-Gamaa 
0 

J ' Exhaust 
! 6 

8 
48 

I 

9 ,  
1 
14 

/-//- 
W i l l i a m  F. Romero, H - 1  
Section Leader, DP West 

WFR: js 
cc: WiUiamMaraman, C M B - l l  

file 

t 

I 



i o  ' Dean D. Xeyer, Group Leader, -9-1 DATE: ccto'ser 26, 1965 

I 

Publicly Releasab 
1 

AIEIEOBTE COn'TPd<IXiITICX TESTS : There were no routine air t e s t s  exceed5riG 

4.0 d/x-M3 recorded during the pas t  week. 

There were-special a i r  t e s t s  taken 
during the  past week. 

9-\9\e 
SPECIAL AT19 TESTS: 

COXTAMIXATED ACC IDELL'T3 

AI?D/Ols INCIDENTS : 

A I R  EXHAUST SYSTlD4: 

Bui ld ing  12 - Filter Rouse: 

aa te :  10-18-65 - 10-22-65 

Room 713 - Stack Exhailst: 

Date: 10-18-65 - 10-22-65 

Room 411 - &hr;usts :  

&te :  10-18-65 - io-22-65 

R o m  401 - Steclc Exhaust: 
&%e: 10-18-65 - 10-22-65 

No zbove tolerance nose counts were 
recorded. 

No above tolerance hand counts w e r e  

recorded. 

I 

None were reported. 

itote: A l l  counts are expressed i n  d/m-M 3 . - 

X L ~ E  Stack incinerator Stack 

5 3 

S-Lack Exhaust Main Exhaust 

48 53 
I 

Alpha 
0 

Beta-Gamxa 



8 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MWlCO 87044 

DATE: November 2, 1965 TO : Dean D. Meyer, Group Leader, H-1 

Reviw&/La b Counsel 
Publicly Reieasa dd  FROM : William F. Romero, H-1, DP West 

SUEJECT: WEEKLY REPORT FOR WEEK EXDED OCTOBER 31, 1965 

SYMBOL : K-l-DP 

There w a s  one above tolerance air count 
recorded during the  past week. 

AIRBOKNE CONTAMIKATION TESTS : 

- October 25, 1965 
R o o m ' 6 0 4  - 15 d/m-M 3 N o  reasonable explanation could be found for 

t h i s  above tolerance a i r  count. "he only 

loose contamination found i n  the  room was i n  
the  sample removal box which is'located i n  a 
"down-stream" position of room air flow from 

the area of high count. 
I 

There w e r e  t w o  special  a i r  tests taken during 
the  past week. 

SPECIAL A I R  TESTS: 

N o  above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

NOSE COUNTS: 

HAND COLTNTS: 

COE'TAMINATED ACCIDENTS 

AND/OR INCIDEXTS : None were reported. 

Note: A l l  counts are expressed i n  d/m-M 3 . A I R  EXKAUST SYS'I": 

Stack 1 Stack 2 Stack 3 Stack 4 
4 3 2 1 

Building 12 - Filter House: 

Date: 10-25-65 - 10-29-65 

Main Stack Incinerator Stack 

7 
Room 313 - Stack Exhaust: 
Date: 10-25-65 - 10-29-65 Y 



, .. ' 

Room 413 - Exhzusts: 

Date: 10-25-65 - 10-29-65 
Stack Exhaust 

38 

Al-oha - ,   ROO^ 401 - S';ack Exhaust: 

Date: 10-25-65 - 10-29-65 0 

Filter House - Building 146 
Date Intake 

(Day RUE) 

- 
2899 
5 10 

10-27-65 2833 

10-29-65 1412 
Average :. 1842 

10 - 2 5 - 6 5 
i o  - 26 -6 5 

10-28-65 1555 

Main Exhaust 

84 

B e t a  - Ga.ma 

0 

Exhaust 

2 

0 

5 
2 

2 

2 

W i l l i a m  F. Romero, H-1 
Section Leader, DP West 

WFR: js 

cc: W i l l i a m  Maraman, CMB-11 
file 



TO : 

FROM : 

' SUBJECT; 

SYMBOL I -  

LO9 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS. NEW MEXICO 87044 
TELEPHONBi 

OFFICE MEMORANDUM 
Dean D. Meyer,'Group Leader, E-1 DATE: Hovember 9, 1965; 

ReviewecVLab Cound , , 

W i l l i a m  F. Rcxnero, E-1, DP West 
Pubiiciiy Releap#? s(gl 

WEEKLY REZOR!C FOR WEM ENDED NOVZMBER 7, 1965 

E-1-DP 

AIRBORNE CONTAMIIOATICm TESTS: There were no above tolerance air counts 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCID- 
AND/OR INCIDENTS: 

recorded during the past week. 

There were four special air tests taken i 
during the past week. 

Mo above tolerance nose counts were record€ 

No above tolerance hand counts were recorde 

I 

- 
None were reported. 

AUR EXHAUST SYSTEM: , - Note: 

Building I 2  - Filter House: Stack 1 Stack 2 Stack-a S&ck 41 

All counts are expressed in d/m-M3. 

Date: 11-1-65 - 11-5-65 2 1 1 1 

mte: u-1-65 - 11-5-65 9 1677 

Date: n-1-65 - 11-5-65 897 

i 

Roam 313 - Stack Ekhaust: Main Stack Incfnerator Stack 

Roam 413 - Exhausts: Stack Exhaust. Main Exhaust 

Ro- 401 - Stack B u s t :  Alpha Beta-Gamma 
Bter u-1-65 - 11-5-65 0 0 



Filter House - Build* 146: 

13-1-65 702 1. 
' 11-2-65 271 1 

31-3-65 2110 0 
11-4-65 2073 4 
11-5-65 462 1 
Average:, 1538 7 

b Y  
Intake Exhaust - Date - 

)I 

I 



, 
LOS ACAMOS SCIENTIFIC LABORATORY 

UNIVERSITY O F  CALIFORNIA 
-8 ALAMOS. N E W  MUtCO 87844 

TELEPHONE: 

OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader, H-1 DATE November 16, 1965 

Reviewed/Lab Counsel 
FROM William F. Romero, R-1 Publicly Reieasa bl 

SUBJECT: WEXKLY REPORT FOR ENDED NOVEMBER 14, 1965 

(-- 

SYMBOL : H-1-DP ' 

AIHBORNE CONTAMINATION TESTS : There were no routine a i r  tests exceeding 
4.0 d/m-M 3 recorded during the past week. 

SPECIAL A I R  TESTS: There were f i v e  special  air tests taken 
during the past week. 

NOSE COUNTS: No above tolerance nose counts were recorded, 
I 

HAND COUNTS: No above tolerance hand counts were recorded. 

CONTAMINATED ACCIDENTS 

AND/OR mCIDENTS: None were reported. 

AIR EXHAUST SYSTEM: 
i 

Note: All counts are expressed in d/m-M 3 !  . ; 
Building 12 - Fil ter  House: Stack 1 S t a c k 2  Stack 3 Stack 4 
Date: 11-8-65 - 11-12-65 2 1 1 1 

Room 313 - Stack Exhaust: Main Stack &cinerator Stack 
Date: 11-8-65 - 11-12-65 10 25 

Room 413 - Exhausts: 
a t e :  11-8-65 - 11-12-65 

Room 401 - Stack Exhaust: 
Date: 11-8-65 - u-12-65 
Filter House - Building 146: 
Date - 
11-8-65 
11-9-65 
11- 10 - 65 
11-11-65 
11-12-65 
Average : 

Stack Exhaust Min Exhaust 

I 
1, 

18 60 

Beta-- 
0 



. .- . 

TO 

PROM I 

SUBJECT : 
/ 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOB ALAMOS. NEW MEXICO 87844 
TELEPHONE8 

OFFICE MEMORANDUM, 
Dean D. Meyer, 'Group Leader, H - 1  

I 

i 
Henry Ara.de,, H-1 

CONTAMINATED INCIDENT 

H-1-DP 

DATE November 23, 1965 

On November 22, 1965, at approximately 4:OO p.m., a contaminated 

7 incident occurred in Roam 313, DP West resulting in the spread of contaminatlo 
to approximately 50 square feet of floor area. 
a vent line became pressurized and caused the scrubber to overflow, spilling 
process solution containing 74 Tri  Butal Phosphate and U-235 solution onto 
the floor. 

The incident occurred when 
! 

The area was monitored and surface contamination on the floor ranging 
The average airborne contamination from 1-k c/m to 20-k c/m was detected. 

count in the roan msulting from the incident was 4 d/m-M , 
count recorded was 8 d/m-M 

3 I 
The highest 

3 

No personnel were involved in ihe Incident. 
I 
I 

Clean-up of the area was started immediately and completed by U : O O  a.m. 
on November 23, 1965. 

I 

' HA: js 

Alt. Section Leader, DP West , 

, 
! 

Y 

http://Ara.de


TO 

FROM J 

SUBJECT : 

SYMBOL t 

LO5 ALAMOS SCIENTIFIC LABORA70RI 
UNIVERSITY O f  C A L I F O R N I A  

LOB ALAMOS. NEW MEXlCO 87044 
TELEPHONE: 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE November 23, 1965 

Henry Aranda, 

WEEKLY REPom 

H-1-DP 

H- 1 

FOR WEM EMlED NOVEMBER 21, 1965 

A I R B O m  CONTAMINATION TESTS: 

November 15, 1965 
Roan 512 - 6 d/m-M 3 

November 15, 1965 
Room 51 Special Recovery 5 d/m-M 3 

November 18, 1965 
Building 35 - 12 d/m-M 3 
Building 35 Raffiaate - 5 d/m-M 3 

There were four routine a i r  tests exceeding 
4.0 d/m-M recorded during the past week. 3 

I 

No explanation could be found f o r  tplis abov 
tolerance air count. There were no operatic 
carried aut which could have resulted in thc 

above tolerance count. The room was monitpi 
1 I, 

and no hot spots were found. I’ 

I 

This high count was probably due t o  a h o l e .  
i n  a drybox glove located d i r ec t ly  below a 
sampling filter. 
t o  3-K c/m and was cleaned and patched. 

The glove was contaminated 
t 

-- 

The’contents of 46 five-pint polyethelyne 
bo t t l e s  containing a t o t a l  of 186 grams of 
U-233 were transferred t o  an amercium 
storage tank from a vacuum equipped Blwe 
box. It is possible that some a c t i v i t y  
became airborne during the opening aad 

closing of the glove box door or  during 
the  t ransfer  of the empty bot t les  t o  a 55- 
gallon tank. All personnel were wearing - 

I 

: 

I 

I 

f i l l - f ace  masks d u r a  t h i s  aperation. 



There were f ive  special  a i r  t e s t a  taken 
during the past week. 

No above tolerance nose counts were record 

No above tolerance hand counts were repord 

SPECIAL AIR TESTS: 

I 

i 
NOSE COUNTS: 

RAND COUNTS: 

CONTAMINATEZI ACCIDENTS I 

None were reported. AND/OR INCIDENTS: 

- Note: All counts are expressed in d/zn-d AIR EXHAUST SYSTEM: 

Stack 1 Stack2 
2 1 

Building 12 - F i l t e r  House: 
Date: U-15-65 - U-19-65. 

Incinerptor Stack 
6 

Main Stack 

7 
Room 313 - Stack Exhaust: 
Date: 11-15-65 - 11-19-65 

Alpha 
0 

Beta-Gamma 
0 

Room 4-13 - Exhausts: 

Date: 11-15-65 - U-19-65 
Stack Exhaust 

51 
Main Exhaust 

9 '  
Filter House - Building 146: 

Date - 
n-15 -65 
11- 16-6 5 
11- 3.7 -65 
U-18-65 
11-19-65 

Intake 
2001 
1416 

* 2349 
606 
301 
1351 

Exhaust 

5 
58 
4 
5 
3 

15 ,Average : 

Ut. Section Leader, DP West 

HA:Js 
cc: Will iamMaramSn, C M B - l l  

f i l e  
! 



LOS AUIMOS SCIENTIFIC LABORATORY 

LOO AUMOS. NEW MEXICO e7844 
UNIVERSITY OF CALlfORNlA 

TLLBPnONI: 

OFFPCE Mf3H'M?ANDUM 
TO ' Dean D. Meyer, Group Leader, H - 1  DATE: November 30, 1965 

FROM : W i l l l a m  F. Romero, H-1, DP West 

SUBJECT: 

SYMBOL t H-1-DP 

WEEKLY mRT FOR WEM mED W0-m 28, 1965 
( 

AIRBORNE CONTAMINATION TESTS: 

November 23, 1965 
Room 213 - 7 d/m=M3 

SPECIAL A I R  TESTS: 

( NOSE COUIJTS: 

HAM] COUNTS: 

I CONTAMINATEXI ACCIDEIJTS 

ANDIOR INCIDENTS: 

AIR EXHAUST S Y S m :  

Building 12 - F i l t e r  House: 
Date: u-22-65 - 11-24-65 ' 

Room 313 - Stack Exhaust: 
Date: 11-22-65 - 11-24-65 

Roam 413 - Exhausts: 
Date: 11-22-65 - ll-24-65 

i 

There was one above tolerance air count 
recorded during the past week. 

This above tolerance air count was probably 
due t o  loose contamination from a leaky valve 
at the #2 dissolver tranefer line. The leak , 

has been repadred . 
There were six special  a i r  tests taken 
during the past week. 

, 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

There was a contaminated incident in Room 313. 
on November 22, 1965. 

I 

A separate report  
I 

t 

is enclosed. i 
i 3 Note: All counts are expressed in d/m-M . 

Stack 1 S t a c k 2  
1 2 

Main Stack 

7 
Stack Exhaust 

26 

Stack 3 Sfrsck 4 
1 1 

1. 
Incinerator Stack i 

1 

9 
Main Exhaust 

3 2  



Room 401 - Stack Exhaust 
Date: U-22-65 - 11-24-65 
Filter House - Building 14.6: 

Date - 
11-22-65 
11-23-65 
11-24-65 
11-25-65 
11-26-65 
Average: 

lAlpas 
0 

b Y - - )  

Intake 
2025 
218 

503 
No Run 
mo Run 
915 

. . a  
1 

Exhaust 
9 
2 

3 
No Run 
no Run 

5 

Section Leader, DP Weat 

WFR: js 
cc:  w i l l i a m  Maraman, a4B-U 

file 

! 

. .  



TO : 

! 

FROM I 

SUBJECT : 

SYMBOL I 

Tf LE PHON#: -- - 
OFFJCE MEMORANDUM 

Dean D. Meyer, Group Leader, E-1 

William F. Ramero, H-1, DP West 

H-1-DP 

AIRBORNE CONTAMINA!I!ION TESTS: 

December 1, 1965 

mere  were three routine a i r  t e s t e  
exceeding 4.0 d/m-M 3 recorded during 

the past week. 

Slag. 35 Raffinate Roam - 17-d./m=M3 
Some highly contaminated p las t ic  bags 

on the americium t rea t ing  tank were 
replaced on t h i s  date and probably 
caused the above tolerance air  count. 

I 

December 2, 1965 
Roam 512 - 33 d/m-M 3 

SPECIAL AIR TESTS: 

mis above tolerance air count was 

probably due t o  loose conternination 
in the coating hood following a 
loading operation. 
hood read eo 20-K c/m. 
were worn by persons involved. 

The in t e r io r  of the 

Full-face masks 

This above tolerance air count was 
grobably due t o  cross-contamination 
from Roan 500 o r  t o  cleanup of a 

f loor  trench In the airlock. 

Four special  air t e s t e  were Wen 

during the past week. 

. .:. 
: ..'I . i .  

.::, I '  , . . ,  . - , I .  



MOSE COUNTS: 

/ 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS: 

No above tolerance nose counts were 
recorded. 

No above tolerance hand count6 were 
recorded 

A contaminated incident occurred In 
Room 313 on December 1, 1965. 
separate report is enclosed. 

A 

Note: All counts are expressed in d/ma AIR EXHAUST SYSTEM: - 
Building 12 - F i l t e r  House t Stack 1 Stack 2 Stack 3 Stack 
Date: 11-29-65 - 12-3-65 1 1 0 0 

Room 313 - Stack Exhaust: Main Stack Incinerator Stack 
Date: 11-29-65 - 12-3-65 4 10 

Room 401 - Stack Exhausts: 
Date: 11-29-65 - 12-3-65 
Filter House - Bulldlng 146 
Date - 
11-29-65 
11-30-65 , 

12-1-65 

\ 

12-2-65 
12-3-65 
Average : 

WJ?R:js 

cc: william Maraunan, am-11 
file 

Stack Exhaust 
l2 

Alpha 
0 

Main Exhaust 
26 

Beta-Gemma 
0 

Intake 

3342 
3770 
I602 

962 
2122 
2360 

Exhaust 

7 
2 

4 
3 
7 
5 

I 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MUCIC0 67844 
TELEPHONE I 

OFFICE MEMORANDUM 
TO Dean D. Meyer, Group Leader, H-1 

FROM : William F. Romero, H-1, DP West ' 

DATE: December 14, 1965 

SUBJECT: WEEKLY REPORT FOR WEEK ENDED DECEMBER 12, 1965 - 
SYM6OL : R-1-DP 

AIRBORNE CONTAMINATION TESTS: There were four above 'tolerance a i r  counts 

recorded during the past week. 

December 6, 1965 
Room 512 - 6 d/m-M 3 

I 
December 7, 1965 
Room 512 - 10 d / m d  

These two above tolerance air counts were 
due t o  contamination.resulting from a 
hole in a plast ic  bag containing plutonium 
m e t a l  which was being stored i n  a t ransfer  
can i n  Rom'5l2. 

December 7, 1965 
2 These two above tolerance a i r  counts were 

Room 501 - 6 d/m-M-' 

December 7, 1965 
Room 502 - 5 d/m-M 3 

probably due t o  cleanup of roan f loor  
trenches. Full-face masks were worn 
by persons involved. 

SPECIAL AIR TESTS: There were four special  air tests taken 
during the past week. 

NOSE COUNTS: No above tolerance nose counts were recorded. 

RAND COUNTS: No above tolerance hand counts were recorded. 

CONTAMINATED ACCIDE3iTS 

AND/OR INCIDENTS: Mone were reported 



i 

-2- 
ReviewdLab 
Publicly Releasable 

I 

AIR EXHAUST SYSTEIM: 3 - Note: All counts are expressed i n  d/m-M 

Building I 2  - F i l t e r  House: Stack 1 Stack 2 Stack 3 Stack 4 
Date: 32-6-65 - 1.2-10-65 1 1 1 0 

Room 313 - Stack Exhaust: Main Stack - 
Date: 12-6-65 - 12-10-65 4 

Room 413 - ESrhausts: 

Date: 12-6-65 - 12-10-65 15 
Stack Ekhaust 

Incinerator Stack 

35 

Main Exhaust 

I2 

 ROO^ 401 - Stack Exhaust: Alpha Beta-Gamma 
Date: 12-6-65 - 12-10-65 0 0 

F i l t e r  House - Building 146 
Date Intake 

(Day Run) 

- Exhaust 

12-6-65 8620 22 

32-7-65 
12-8-65 

12-10-65 
12-9-65 

Average : 

WFR: js 
cc: W i l l i a m M a r a m a n ,  CMB-U. 

file 

1757 
1355 
2453 

7 
7 
8 

208 1 

2879 9 

W i l l i a m  F. Romero, H-1 
Section Leader, DP West 



- a  0 

FROM : 

SU i3 J ECT : 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATOii'r' 
UNIVERSITY O F  C A L I F O R N I A  

LO8 ALAMOS. NEW MWlCO 07644 
TELEPHONE: 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE December 21, 1965 

W i - U a m  F. Romero, E-1 

WlBKLY REPORT FOR WEEK ENDED DECEMBER 19, 1965 . 

E-1-DP 

AIRBORNE CONTAMINATION TESTS: There was one above tolerance air count 
recorded during the  past week. 

I 

December 16, 1965 
Room 501 - 9 d/m-M 3 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATEXI ACCIDE3JTS 

AND/OR DYCIDEXTS: 

A I R  EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 

Date: 12-13-65 - 12-17-65 

Room 313 - Stack Exhaust: 
Date: 12-13.165 - 12-17-65 

This above tolerance air  count was due to  
a ruptured plastic bag which was being 
used during cleanup of the #2 production 

\un i t .  Full-face masks were worn by 

persons involved. 

There were three special  air  tests taken 
during the past week. 

N o  above tolerance nose counts were recorde 

No above tolerance hand counts were recorde 

None were reported. 

Note: All counts are expressed in d/m-M 3 . - 
1 

Stack 1 Stack 2 Stack 3 Stack 4 
2 1 1 2 

Main Stack Incinerator Stack 

'12 . 16 



Boom 413 - Ekhausts: Stack Exhaust Main Exhaust 

Date: 12-13-65 - 12-17-65 19 : 34 

Alpha - Boom 401 - Stack EWlaust: 
Date: 12-13-65 - 12-17-65 0, 

F i l t e r  Xouse - Building 146 
Date 

(Day Run) 
Intake - - 

12-13 - 6 5 6235 
12-14-65 37,815 

- 12-15-65 3 249 
7430 12-16 -6 5 

12-17-65 587 
Average : u, 063 

i 

0 

Exhaust 

12 

95 
12 

17 
1 

25 

f ! 

WFR: js 

William F. Romero, H-1 
Section Leader, DP West. 

cc: WilliamMaraman, W-u. 
f i l e  

. 



(-- 

TO 

LO5 ALAMOS SCIENTIFIC LABORATOR‘. 
UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS. NEW MEXICO 87544 
9’) 

. y T .- 
6 e 

I TELEPHONE: 

OFFICE fdEvioRAhrDUM 

Dean D. Meyer, Group Leader, H-1 DATE: December 28, 1965 

P.iEBOE32-3 C91tmXmTIOX TESTS: There were no routine air tests exceedi 
4.0 d/m-M 3 recorded during the past wee. 

SPEC1Ar.l A I R  TESTS: 

NOSE! COrnTS: 

I-TAND COUNTS: 

There were three special  air t e a t s  ta,kei 

during the past week. 

No above tolerance nose counts were 
recorded . 
No above tolerance hand counts were 
recorded. 

None were repo-ed. 

Note: All counts are expressed in d/m-l![. - AIR vZXE4iJST SYSTEM: 

Building 12 - F i l t e r  Eouse: Stack 1 Stack 2 Stack 3 Stack 4. 
Date: 12-20-65 - 12-23-65 , 1  1 1 1 

Roon 313 - S t x k  IZkkaust: Main Stack Incinerator Stack 

Bte:  12-29-65 - 12-23-65 7 9 

Eoor~ 1;13 - Wfiausts: Stack Exhaust min Exhaust 
Date: i2-20-65 - 12-23-65 10 48 

Roorn 401 - Stack W a u s t :  Alpha 
Date: 12220-65 - 12-23-65 0 

Beta-Garmna 

5 



F -. 

12-20-65 
12-21-65 
12-22-65 

12-24-65 
12- 23-65 

Average: 

u14 
8198 
2041 

867 
No Run 

3055 

3 
25 
3 
2 

No Run 
8 

William F. Roxnero, H-1 
Section Leader, DP West 

i 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

Lob ALAMOB. NEW MEXICO 67844 
~ 

TO t 

FROM t 

SUB J EC" : 

8YMBOO t 

, 

, 

TELEPHONEi 

OFFICE MEMORANDUM 
D e a n  D. Meyer, Group Leader, E-1 DATE: January 4, 1966 

E-1-DP 

AIRBORNE CONTAMINATION TESTS: 

December 30, 1965 
Room 501 - 15 d/m-M 3 

+. 

SPECIAL A I R  TESTS: 

i 

NOSE COUNTS: 

HAM) corns: 

AIR EXHAUST SYSTIN: 

B 
Building 12 - F i l t e r  House: 
Date: 12-8-65 - 1.2-30-65 

Room 313 - Stack Exhaust: 
Date: 12-27-65 - 12-30-65 

, 

USE 

V' Publicly Releasable 

There was one above tolerance a i r  count' 
recorded during the past week. 

This above tolerance a i r  count was 

probably due t o  dust contamination around 
the windows in the west production unit. 
Contamhation occurred during a vent i la t ior  
alarm test 
system was 

also found 
repaired . 
There were 
during the 

in which the drybox exhaust 
turned off. 
under the unit 8pd h88 been 

A leaky seam was 

c .  

no special  air tests taken 

past week. 

No above tolerance nose counts were 
recorded. 

No above t o l e r a k e  hand counts were 

recorded. i 

Note: All counts are expressed in d/m-d. - 
I 

S t a c k 1  S t a c k 2  S t a c k 3  S t a c k 4  
2 3 2 2 

M a i n  Stack 

13 
Incinerator Stack 

14 

Stack Exhaust Main Exhaust 

15 - 
19 

0"'I Y i 
. .  

I 



i Room 401 - Stack Exhaust: 
k t e :  12-27-65 - 3.2-30-65 0 

Alpha B e t a - G m  
0 

F i l t e r  House - Building 146 
Pate Intake 

(Day Run) 

- 
12-27-65 845 
12-28-65 495 
1249-65 450 
12-30-65 -7 
l2-31-65 100 Run 
Average: 969 

Ekhaus t 

9 
7 
2 

4 
no Run 
6 

WilliSm F. h e r o ,  H-1 
Section Leaer, DP West 

'.., WFR: j e  

ec: WllliamMaraman, CMB-u. 
F f i e  t 

, 
I 

. .  

I 





4.4 - 1 0 0 





.!A-100 

I 27 

. .... 

I 

1 TEST 1 DATE TOTAL M3 I d/1n3 
// - J r  -7 0 I 

I 0 I 1 ' : 

- 

I 

I 11 1 .  
h V- I I 

r 

I '  36 j 



4A-100 AIR BORNE CONTAMINATION TESTS 

. .. 

AREA D mest LOCATION SXdg. 257 &e F i l t e r  Intake o i l  h r n e r  

REMARKS 

28 



4A-100 AIR BORNE CONTAMINATION TESTS 

AREA D I? West LOCATION R l d ~ ,  757 Tnr . inoa+ .n r  "xhast ,1 Oil Burner 



4A-100 AIR BORNE CONTAMINATION TESTS I 



4A-100 AIX -BORNE CONTAMIXATION TESTS 



4A-100 AIR BORNE COhTAILZINATION TESTS 

TEST DATE 

1 A?-/-& 
2 /*-76 

/& -3 -7 6 3 

* & -  9-74 



AIR, BORNE CONTAMINATION TESTS 4A-100 

, .  

I .  1 

I 13 

! 14 
I +-- 

15 

16 

17 

18 
- 

-- 

1 1 1 9  I 



4.4 -10 0 AIR BORNE CONTAMINATION TESTS 



4A-lGO AIR BORNE COLTAMINATION TESTS 



4 A - 1 0 0 AIR BORNE COFiiAMINATION TESTS 

REMARKS 
-- 



AIR BORPiE CONTAMINATION TESTS 
1 

Filter House North West LOCATION AREA DP EAST 

4A-100 

i 

TEST DATE TOTAL M3 
I I I 

I 14 I 
I 1 5 '  I 

Group - CNE-3 (Alpha - U-235) 
d/m/MS REMARIG 

D, o q  

- 0.00 

0 8 0  8 

I 

-- 

Y" I I I I 



4A-100 AIR BORNE CONTAMINATION TESTS 

AREA DP EAST I~OCATIGN Filter Housz South East 



4A - 100 AIR BORNE CONTAMINATION TESTS 



4A-100 AIR I302NE CONTAMINAT'LON TESTS 



t I 6 1  
I 

-+- 

POL-Vi  



4A-100 AIR BORNE CONTAl\ilINATION TESTS 



4 A - 1 0 0 

- -L 

REMARKS 



4:I-lOO 

14 

15 

16 

17 
-~ I 

-_. 





I 

2 L .. 

- LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
10s ALAM-. NEW M E X I C O  

OFFICE MEMORANDUM 
' . - -  : Dean D. Meyer, Group Leader, H - 1  DATE: January 7, 1964 

FROM : William F. Romero, H-1, DP West Section 

SUBJECT: WEEKLY R E W ~  FOR WEEK ENDING JANUARY 5 ,  1964 

AIRBORNE CONTAMINATION TESTS: 

S P E C I A L  AIR TESTS: 

HAM) COUNTS: 

NOSE COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INCIDEPJTS: 

AIR EXHAUST SYSTEM: 

Filter House - Building 12: 
Date: 12-30-63 - 1-3-64 
Room 313 - Stack Exhaust: 
Date: 12-30-63 - 1-3-64 
Source : (U-235 ) 

Room 413 - Stack Exhaust: 
Date: 12-30-63 - 1-3-64 
Source: (U-235) 

Filter House - Building 146: 
- Date Intake 
12-30-63 8764 
12-31-63 24623 
1-2-64 6773 
1-3-64 4494 

Average 11164 
I 

No above tolerance air counts were recorded 
during the past week. 

One special air test was taken. 

No above tolerance hand counts were rec ded. 

No above tolerance nose counts were recorded. 
?- 

None were reported. 
Counts expressed in d/m-M 3 . 
Stack 1 Stack2 Stack 3' Stack4 
1 0 0 0 

M i n  Stack Incinerator Stack 
0 2 

d/m-M3 
100 

Discharge 
50 
162 
61 
24 

74 



- 

-2- 

, ..... 

Room 401 - Stack EZhaust: 
mte Alpha Beta-Gamma - 
12- 30-63 0 0 

12-31-63 0 0 

1-2-64 0 0 
1-3-64 0 0 

Average 0 '. 0 

Wi1IAa.m F. Romero, H - 1  
Section Leader, DP West 

cc: w i l l i a m  Maraman 
f i l e  



FROM : 

SUBJECT: 

SYMBOL : 

I 
LOS ALAMOS SCIENTIFIC LABORATORY 

UNlVERSIlY OF CALIFORNIA 
Los ALAMOS, NEW MEXICO 

OFFICE MEMORANDUM 
I 

Dean D. Meyer, Group Leader, H - 1  DATE: January 14, 1964 . 
I RWiewed/Lab Counsel 

William F. Romero, H-1, DP West Section 

WEEKLY REPORT FOR WEM ENDING JANUARY 12, 1963 

pub\icIy Releasable 1 
I 

H- 1-DP 
, I  

AIRBORNE C O I I T ~ ~ O N  TESTS: Two above tolerance air counts were recorded 

I 

JANUARY", 1964: 
Room 313 87 d/m-M 3 

I 

J m . Y  8, 1964: 
Bldg. 35 U d/m-M3 

SPECIAL AIR TESTS: 

HAND COUNTS: 

NOSE COUNTS: 

COIWAMINAm ACCIDENTS 
&/OR INCIDENTS: 

I 

during the past week. 

This above. tolerance air count was due to 
repair of contaminated furnace parts in the 
graphite incinerator cubicle. 
the cubicle was open during this work which 
allowed dust contamination to enter into 
Room 313. 
the operator involved. 

The door to 

A fill-face mask was worn by 

The floor in the  eludge filterlag room was 
found contaminated on this date and probably 
caused the above tolerance count. 

Five special air tests were taken. 

No above tolerance hand counts were recorded. 

No above tolerance nose counts were recorded, 

. .  
None were reported. 



! 

I .. 
I 

I 

AIR EXHAUST SYSTEM: 
. I  
Filter House - Building 12: 
Date: 1-6-64' - 1-10-64 
Room 313 - Stack Exhaust: 
D4t.e: I 1-6-64 - 1-10-64 
Source: (U-235) 

Room 413 - Stack Exhaust: 
Date: 1-6-64 - 1-10-64 
Source: (U-235) 

Filter House - Building 146: 
- Date I Intake 

1-6-64 6089 
1-7-64 , .14217 

1-8-64 13190 
1-9-64 ' 3632 
1-10-64 5491 

Average 8594 

Room 401 - Stack'Exhaust: 
Date - 
1-6-64 
1-7-64 
1-q-64 
1-9-64 
1-10-64 . 

Average 

' I  

I 

WFR:vj 

!!&& 
0 
0 
0 
0 
0 

0 .  

t 

cc: w i l u a m  Maramsn 
, file 

Counts expressed in d/m-M 3 . 
Stack 1 Stack 2 Stack 3 Stack 4 
1 1 1 0 .  

Main Stack Incinerator Stack 
1 '  4 r .L -.L--. 

d/m-M3 
60 ' 

Discharge 

32 
9 
44 , 

23 
34 
28 . 

I 

Beta-Gamma 
0 

ll 
0 
0 

0 

2 

Wllliam F. ROmero, H-1  
Section Leeder, DP West 



. .  .?- -. . . 

i 
i-0 : Dean E. Keyer, Group Leader, H-1 DATE: Zamary 21, .: ,- . 

RevewWLab Counsel 
Publicly Releasable 

SYMBOL : H-1-DP 

I 

AIRBORKE COPU'TAMINATION TESTS: One above tolerance air  count was recorded 

during the past week. 

JANUARY 15, 1964: 
Room 313 71 d/m-M 3 

SPECIAL AIR TESTS: 

HAND COUNTS: 

NOSE COUNTS: 

CONTAMINATTZD ACCIDENTS 

AND/OR INCIDENTS : 

AIR EXHAUST SYSTEM: 

F i l t e r  House - Building 12: 

Date: 1-13-64 - 1-17-64 

Roon 313 - Stack Exhaust: 
Date: 1-13-64 - 1-17-64 
Source: (U-235) 

Any o r  par t  of three operations may have 
contributed t o  the-higher than normal 
air  count: 

1. 
2. 

Acid Leach bath of several  UC14 traps.  
Transfer of highly contaminated f i i t e r  

papers t o  p l a s t i c  w a s t e  bags. 
Replacing of some torn drybox gloves. 3. 

Seven special  air tests trere taken. 

N o  above tolerance hand counts vere recordel. 

N o  above tolerance nose counts were recorded. 

/ 

None were reported. 

C o u n t s  expressed i n  d/m-M 3 . 
Stack 1 Stack 2 Stack 3 Stack 4 
1 1 I 0 

Main Stack incinerator  stack 

1 16 I .  

i 
I '  



< 
Room 413 - Stack Exhaust: d/A-K3 , 

Date: 1-13-64 - 1-17-64 194 
Source: (U-235) 

Filter House - Building ib6: 
Date Intake Discharge - 
1-13-64 11158 55 
1-14-64 8693 
1-15-64 1456 
1-16-64 No Run 
1- 17-64 48805 

Average 14045 

Roorfi 401 - Stack Exhaust: 
Date Alpha - 
1-13-64 0 

1-14-64 0 

1-15-64 4 0 \ 

1-16-64 0 
1- 17- 64 0 

Average 0 

bPR: v j 

. cc: William i%raman 
file 

47 
10 

5 
24 

28 

Beta-kmii 
0 
6 
0 

0 

3 

2 

ir &-z- 
William F. Romero, H-1  
Section Leader, DP West 



- -.- 
LO9 ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY or CALIFORNIA 
LOB ALAMOS. NCW MEXICO 

OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader, H-1  DATE: January 28, 1964 

FROM : W i l l i a m  F.  Romero, H-1, DP West Section 
- 

RevieW/Lab Counsel 
Publicly Releasable 5 4  

f/&/ 
. SUBJECT: ' m y  REPORT FOB WEEK ENDING JANUARY 26, 1964 

SYMBOL : H-1-DP 

AIRBORNE CONTAHINATION TESTS: One above tolerance air count was recorded 

JANUARY 24, 1964: 
DP East - U-235 
Room 5222 214 d/m-M 3 

SPECIAL AIR TESTS: 

HAND COUNTS: 

NOSE COUNTS: 

COfiTWJNATED ACCIDENTS 
AKD/OR INCIDENTS: 

AIR EXHAUST SYSTEM: 

Filter House - Building 12: 
Date: 1-20-64 - 1-24-64 
Room 313 - Stack Exhaust: 
Date: 1-20-64 - 1-24-64 

during the past week. 

High air count occurred when waste mterial 
from a furnace crucible was emptied into a 
trash box near the air sampler. 

Four special air tests were taken. 

No above tolerance hand counts were recorded. . 
No above tolerance no68 counts were recorded. 

None were reported. 
Counts expressed in d/m-M 3 . 
Slack 1 Stack 2 Stack 3 Stack4 
8 7 3 1 

Win Stack Incinerator Stack 

1 13 
Source : (U-235) 

Room 413 - Stack Exhaust: d/m-M3 
Date: 1-20-64 - 1-24-64 135 

Source : (U-23) 



! 
..... .. . 

Filter House - Building 146: 
Date Intake 

1-20-64 8079 
1-21-64 15721 
1-22-64 5 378 
i-23-64 8793 

- 

1-24-64 4805 

Average 8555 

I_ Date Alpha 
1-20-64 0 
1-21-64 0 
1-22-64 0 

1-23-64 J O  
1-24-64 0 

ROOX 401 - Stack Exhaust: 

Average. 0 

-2- 

Discharge 
22 

73 
29 
40 , 

24 

38 

Beta-Gamma 

2 

WFR:vj 

cc: William b%mman 
file 

" -  
William F. Romero, H - 1  
Section Leader, DP West 

! 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
W ALAMIO.. NCW MKXICO 

-. - . .L 
I .. 

OFFICE MEMORANDUM 
TO : Dean D, Meyer, Group fsader, H-1 DATE: F e b a r y  4¶ 1964 

FROM 

SUBJECT: 

;Ilia F. Romero, H-1, DP West Section 
I 

WEEKLY REPORT FOR lW3K ENDMG FEBRUAFiY 2, 1964 

SYMBOL : H-1-DP 

AIREORNE CONTAMINATION TESTSr 

JANUARY 31. 1964. 

Room 205 21 d/m-M 
3 

SPECIAL AIR TESTS: 

HAND COUNTS: 

NOSE COUNTS8 

* -  

CONTmINATED ACCIDENTS 
AND/OR INCIDENTS: I 

AIR EXHAUST SYS'lXM: 

Fi l ter  House - Buildine: 12 1 

Date I 1-274 - 1-31-% 
Room 313 - Stack Exhaust: 

Date I 1-;274!, - 1-31-64 

Source: (U-235) 

There was one routine air count exoeedlng 

9.0 d/m-l? recorded during the past week. 

High air count was probably due to a 

valve on the recovery solution storage tanks. 

The valve is loeatad near the a i r  eampler d 

has been repaired. 
. 

One special air tes t  was taken, 
I 

No above tolerance hand counts were recorded. 

No above.tolerance nose counts were recorded. 

None were reported. 

3 
Counts e p e s s e d  i n  d/m-M. 

Stack Stack 2 S m  Stack 4 
n 0 4 R 

Main Staclq fnciner ator Stack 

9 7 



Room 413 - Stack Exhausts 
Date: 1-27-64 - 1-31-64 
Source: (U-235) 

. .  

F i l t e r  House - Building U 6 t  

Date Intake 

1-27-64 ' 5609 

1-28-64 1909 

1-29-64. 3093 

1-30-64 5978 

1 - 3 1 4  2179 

Average 3754 

Room LO1 - Stack Exhauett 

Date Alpha 

1-27-64 0 

1-28-64 0 

1-29-64 0 

1-30-64 0 

1-31-64 0 

Average 0 

aos W i l l i a m  Maraman 
f i l e  

. Di scharpe 

36 

9 

17 

24 

Beta-Gannna 

0 

2 

0 

8 

2 

&& r;' AZzk3-9 
W U i a m  E'. Romero, H-1 
Section bader, DP West 



7 

.. .? 

, .i 
I .,. LO8 ALAMOS GCfEPSnRC LABORATORY 

UNlVEEEirY OF CALIFORNIA 
LMI ALACRCXJ. WNU mmco . 

0FF:BCE MEMORANDUM 
- TO : Dean D. Meyer, Group Leader, H - 1  DATE: February 7, 1964 

, R w * d L a b  Cwnd 

PROM : Henry Aranda, E-l,  DP West Section 

SUBJECT: FIRE, ROOM 406 FAN ROOM, DP WEST 

SYMBOL I H-1-DP 

I 

On Februsry 7, 1964, two small fires occurred in the fan room 
above Room 405. The fires were created while and - were welding a piece of pipe in the fan room. 

The first fireswas caused when a bunch of rags wrapped around 
the pipe which was being welded caught fire. 
a piece of m e t a l  sheeting rendering them not vgsible. 
were immediately removed and discarded by the two fitters doing the 

job. No contamination was detected around the immediate area. 

The second fire was detected some 5 feet away after the job 

The rags were below 
The rags 

had been campleted. 
to the metal stairway leading to the fan room. Several strands of 
bailing wire temporarily used to hold the pipe were wrapped around 

the wooden joist and the pipe and the metal lathing support which 
was attached to the metal building. 
was made through the bailing wire. This wire became heated and 
charred the floor joist, ,theimb flooring, and burnei the paper 
backing on the lnsula%ion. 

8 .  

5 minutes. No in jur ies were personnel involved. 

The welding machine ground wire was attached 

The g r a d  to the weld area 

Again no contaminstion was detected. 
1 . .  
The t k o  f i r e s  started at about U:55 p.m. and burned for about 

. .  
Ase't Section Leader, DP West 

HA VJ, . .  

cc: william l&%mmml 
file 

b 



TO : Dean D. Meyer, Group b d e r ,  H-1 . 

FROM : W i l l i a m  I?, Romero, H-1 

SUBJECT: CONTAMINATm INCDENT 

SYMBOL : H-14P 

On January 28, 1964, Group CMB 11, received a 

minor lacerat ion of the r i g h t  ring finger ,  

a knife t o  cu t  a p l a s t i c  Bag off the  Room 201 drybox l ine .  

Tke incident occurred when he grabbed 

The knife w a s  monitored 

and no contamination w a s  detected. 

had it monitored. 

He washed the wound under running water a d  

No'contamination w a s  detected w i t h  a Pee Wee alpha survey meter. 

on February 
\ 

The injury w a s  reported t o  the DP West H . 1 .  Office by Mr. 

7, 1964. He w a s  then taken t o  the  Administration Building where he w a s  checked 

with the wound monitor. No significant count ww detected. He was scheduled 

t o  suhmit a urine specimen f o r  plutonium analysis on Pebrumy 7, 1964. 

Tdilliaa F, Romero, H-1 
Seotion Lsader, DP West 

CCI  William Maraman 
bkdical Records 
file 



._. . LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM < 

' .  TO : Dean D. Neyer, Group Leader, H-1 DATE: February 11, 1964 

WwiewdLab C w n d  
Publicly Releasable 

FROM : William F. Romero, H-1, DP West Section 

SUBJECT: WEEXLY RE;PORT FOR WEEK ENDING FEBRUARY 9 ,  1964 

SYMBOL : H-1-DP 

AIRBORNE CONTAXINATION TESTS: There were two routine air counts exceeding 

9.0 d/m-M recorded during the past  week. 
3 .  

FEBRUARY 3. 196A: 

Room 205 13 d/m-M 
3 

mBRuARp 4 ,  1964: 

Room 205 12 d/m-M 
3 

SPECIAL AIR TESTSt 

HAND COUNTS: 

NEE COUNTS: 

CONTAMINATED ACCIDENTS 
AND/OR IKCIDENTS : 

AIR EXHAUST SYSTEM: 

Fi l te r  House - Building 12: 

Date: 2-3-64 - 24-64 

These two above toleranoe air counts were due 

t o  cleanup of contaminated dried solut ion and 

repa i r  of a le- valve on the low level so lu t ion  

discard tanks. 

the valve was replaced with a solid t e f lon  gasket, 

The powdered teflon packing in 

Three s p e c i d  air tests were taken. 

No above tolerance hand counts were recorded. 

No above tolerance nose counts were recorded. 

Three contaminated incident6 were reported . 
Separate repor t s  on these incidents are attached. 

3 
Counts expressed in d/m-M. 

Stack 1 Stack 2 Stack 2 Stack 

23 5 I3 2 



) 

RCOH 313 - Stack Exhzust: 

Date: 2-3-64 - 2-7-64 . 

Source (U-23 5 

ROCM U 3  - Stack Exhaust: 

Date: 2 - 3 4  - 2-7-64 
Source (U-235) 

F i l t e r  House - l3uildina 1&6: 

Date: Int &e 

2-3-64 2960 

2-4-64 4305 

2-5-64 3921 

2-6-64 n 4  

, 2-7-64 10087 

Average 4397 
I 

Room 401 - Stack Exhaust: 

Main Stack 

1 

3 
d/m-M 

84 

D ischarne 

6 

u 
19 

3 

37 

16 

D&t Alpha Bet a 4 m a  

2-3-64 0 1 

2-4-64 0 0 

2-5-64 0 '  0 

2-6-64 No Run No Run 

24-64 0 0 

Average 0 0 

Incinerator Stack 

1 

&&L, /7 &,-- 
William F. Romero, H-1 
Section Isader, DP West 

CQ: W i l l i a m  Maraman 
file 

c- 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
WS ALAMOB. NEW MEXICO 

OFFICE MEMORANDUM 
' - 0  : Dean D. Eleyer, Group Leader, H - 1  DATE: February 18, 1964 

RwievedLab Counsel 
FROM : W i l l i a m  F. Romero, H-1 ,  DP West Section Publicly Retleasable 4 
si lsxu7:  

SYMBOL : H-1-DP 

WEEKLY REPORT FOR WEM ENDING FEBRUARY 16, 1964 

AIRBORNE CONTAMINATION 'PESTS: There were no.routine air counts exceeding 
9.0 d/m-M recorded during the past week. 3 

SPECIAL AIR TESTS: 

HAND COUNTS: N o  above tolerance hand counts were recorded. 

One special  air test was taken. 

- NOSE COUNTS: No above tolerance nose counts w e r e  recorded. 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS: None were reported. 

A I R  EXHAUST SYSTEM: 

F i l t e r  House - Building 12: Stack 1 Stack 2 Stack 3 Stack 4 

Counts expressed In dim-M 3 . 

Date: 2-10-64 - 2-14-64 1 1 1 0 

Room 313 - Stack Exhaust: 
Date: 2-10-64 - 2-14-64 

Source (U-235 ) 

Room 413 - Stack Exhaust: 
Date: 2-10-64 - 2-14-64 

Source (U-235) 

F i l t e r  House - Building 146: 
Date Intake -- 

2-10-64 16334 
2-11-64 2188 
2-12-64 747 
2-13-64 1450 
2- 14 -64 2315 

Average 4607 

&In Stack 
1 

d/m-M3 

107 

Discharge 

3.5 3 
7 
3 
5 
7 

35 

Incinerator Stack 
11 



, .’ 
-2- 

Room 401 - Stack Exhaust: 

- Date Alpha 
% 2 - 10 - 64 

P - 11-64 0 

5-12-64 0 

2-13-64 0 

2-14-64 0 

0 

Average 0 

cc:  W i l l i a m  Maraman 
f lie 

Beta-Gamma 

0 

0 
0 

0 
0 

0 

H&fl/w 
William F.  Romero, H-1 
Section Leader, DP West 

\ 

, 
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LOS ALAMOS SCIENTIFIC UBORA'fWRV 
UNIVERSITY OF CALIFORNIA 
LOB ALAMOB. NEW MEXICO, 

@FFICIAL USE 
OFFICE MEMORANDUM 

-ro : D e a n  D. Meyer, Group Leader, H-1 

FROM : W i l l i a m  F. Romero, H-1, DP West Section. 

SUBJECT: WEEKLY REPOKT FOR WEEK ENDING FEBRUARY 23, 1964 Publicly geleasabie &f 

I SYMBOL : R-1-DP 

AIREiORNE COIFWMINA!CION TESTS: There were no rqutine air counts exceeding 
9.0 d/m-M 3 recorded during the past week. 

SPECIAL AIR TES'PS: One special air test was W e n .  

HAND COUNTS: No above tolerance hand counts were recorded. 

NOSE COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS: Mone were reported. 

No above tolerance nose counts were recorded. 

AIR EXHAUST SYSTEM: 

Filter House - Building 12: Stack 1 Stack2 Stack 3 Stack 4 

Counts expressed in d/m-M 3 

Date: 2-17-64 - 2-20-64 1 1 1 0 

Room 313 - Stack Exhaust: Main Stack Incinerator Stack 
Date: 2-17-64 - 2-20-64 , 4 

c 

Source: (U-235) 

 ROO^ 413 - Stack m u s t :  
Date: 2-17-64 - 2-20-64 
Source: (U-235) 

i 

DFFICIWL USE OILY 1 



-2- 

.. . 

Filter House - Building 146 
Date Intake - 
2-17-64 3397 
2-18-64 476 
2-19-64 lJ-13 
2-20-64 ' 1201 

Average 1547 

Room 401 - Stack Exhaust: 

Di 8 charge 

15 ' 

2 

7 
5 

7 '~ ,  

Date - 
2-17-64 
2-l8-64 

' 2-19-64 
2-20-64 

Average 

WF'R:vj 

0 

0 '  
0 

Beta-Gamma 
0 

3 
0 

5 
.-J 

/A,/& 
W i l l i a m  F.  Ramero, E-1 
$kction Leader, DP West 

cc: Willim Maraman . 
file , 1 

I 

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

OFFICE MEMORANDUM 
0 : Dean D. Neyer, Group Leader, H - 1  DATE: March 11, i.961; 

FROM : lIil1ia.m F. Romero, H-1, DP West Section 

SUBJECT: IEE:LY REPORT FOR WEEK FJTDING YYGCH 1, 1964 

SYMBOL : H-1-DP 

AIRBORnTE CONTAiIITATION TESTS: There were no rout ine air codnts exceeding 
3 9.0 d/in-X. recorded during the past week. 

I 

SPECIAL A I R  TESTS: N o  spec ia l  air tests w e r e  taken. 

HAND COUn‘TS: No  above tolerance hand counts were recorded. 

NOSE COUNTS: No above tolerance nose counts w e r e  recorded. 

C O l ’ \ r T ~ I ~ J A T E D  ACCIDENTS 

m / O R  INCIDENTS: None w e r e  reported. 

Counts expressed i n  d/m-M 3 . A I R  EXHAUST SYSTEM: 

F i l t e r  House - Building 12: Stack 1 Stack 2 Stack 3 Stack 4 
D a t e :  2-24-64 - 2-28-64 1 1 1 0 

Room 313 - Stack Exhaust: %in Stack Incinerator Stack 

D a t e :  2-24-64 - 2-28-64 1 0 

Source: (U-235) 

Room 413 - Stack Exhaust: d/m-M3 

D a t e :  2-24-64 - 2-28-64 193 

I 

Source: (u-235) 



-2- 

F i l t e r  House - Bui ld ing  146: 
Date Intake Discharge 

2- 74 4 8598 40 
2-25-64 4026 20 
2 -26-64 2940 16 
2-27-61~ 3484 15 
2 -28 -GI+ 8x99 38 

Average 5449 26 

Room 401 - Stack Exhaust: 

Date Alpha B e t a -  Gama . -  
2-24-64 0 4 
2-25 -64 0 0 

2 -27 -64 0 0 

2-28-64 0 0 

2-26-64 0 a 

Average 0 2 

, 

) &a&&/L Z/+p47- 
W i l l i a m  E'. Romero, H - 1  

b F i 3  : VJ 

cc: W i l l i a m  Maraman 
f i l e  

Section Leader, D P  West 
i 



' T o  

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
: Dean D. Ideyer, Group Leader, H-1 DATE: Yirch 10, 1964 

FROM : W i l l i a m  F. Romero, H-1, DP West Section 

SUBJECT: FLEXKLY FEPORT FOR WEEK ENDING MARCH 8, 1964 

Rwkwed/Lab Counsel 
Publicly Relea9ble yd 1 1  

$ID' 
SYMBOL : H-1-DP 

AIRBORNE CON"CITI0N TESTS: There were no routine air  counts exceeding 
3 9.0 d/m-M recorded during the past week. 

SPECIAL AIR TESTS: Three special  air tests were taken. 

m.ND COUNTS: No above tolerance hand counts w e r e  recorded. 

NOSE COUNTS: No above tolerance nose counts were recorded. 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS: None w e r e  reported. 

3 AIR EXHAUST SYSTEM: Counts expressed i n  d/m-M . 
I 

I 
F i l t e r  House - Building 12: Stack 1 Stack 2 Stack 3 Stack 4 
Date: 3-2-64 - 3-6-64 1 0 0 0 

Room 313 - Stack Exhaust: Main Stack Incinerator Stack 

Date: 3-2-64 - 3-6-64 1 0 

Source: (U-235) 

Room 413 - Stack Exhaust: d/m-M3 

Date: 3-2-64 - 3-6-64 39 

Source: (U-235) 



- 2- 

Filter House - Building 146: 

- Cate Intake Discharge 
* 3-2-64 8111 22 

3-3-64 2175 ' I 4  
3-4-64 2364 20 

3-5-64 2540 6 
3-6-64 36067 

Average 10251 

Room 401 - Stack Exhaust: 
Date Alpha - 
3-2-64 0 

3-3-64 0 

3-4-64 0 

3-5-64 0 

3-6-64 0 

Average 0 

82 

29 

Be ta-Gamma 
0 

7 
1 
0 

0 

2 

&A& z&$&& 
William F. Romero, H - 1  
Section Leader, DP West 

WFR:vj 

cc: William Mara,ma.r~ 
file 



. -0 

FROM : 

SUBJECT: 

SYMBOL : 

OFFlCE MEMORANDUM 
D e a n  D. Meyer, Group Leader, . H - 1  DATE: March 17, 1p64 

, 

W i l l i a m  F. Romero, H-1, DP West Section 

WEEKLY REPORT FOR WEEK m I N G  MARCH 15, 1964 

H-1-DP 

AIFBORNE CONTAMINATION TESTS: 

MARCH 10, 1964: 
DP East - U-235 
Bldg. 155 107 d/m-M 3 

SPECIAL A I R  TESTS: 

HAND COUNTS: 

NOSE COUNTS: 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS: 

A I R  EXHAUST SYSTEM: 

Filter House - Building 12: 
Date: 3-9-64 - 3-13-64 
Room 313 - Stack Exhaust: 
Date: 3-9-64 - 3-13-64 
Source: (U-235) 

One above tolerance air count was recorded 
during the past week. 

This above tolerance air count was probably 

due to a leaky gasket on the /f3 furnace, 
A new gasket W&B installed on this date. 
Full-face masks were worn by persons involved. 

No special air tests were taken. 

I 

e 

No above tolerance hand counts were recorded. * 
. 8 1  

No above tolerance nose counts were recorded. 
I 

None were reported. 
s I 

Counts expressed in d/m-M 3 . 
Stack 1 Stack 2 
1 1 

Main Stack 

29 

Stack 3 Stack 4 
1 0 

Incinerator Stack 

5 

I 

f 

* 

I f 



-2- 

Room 413 - Stack Exhaust: 
Date: 3-9-64 - 3-13-64 
Source: (U-235) 

d/m-M3 
46 

Filter House - Building 146: 
Date Intake Discharge - 
3-9-64 6227 47 
3 - 10 - 64 19143 140 
3-11-64 10845 ' 1 5  
3-12-64 4027 ' 18 
3-13-64 2696 ll 

Average . 8588 15 

Room 401 - Stack Exhaust: 
Date Alpha - 
3-9-64 0 

3-10-64 0 

3-11-64 0 

3 - 12- 64 0 

3-13-64 0 

Beta-- 
0 

0 

0 

3 
0 

Average 0 1 

WFR: v j 

cc: William Ma,r& 
file 

c 

k & H -  
William F. Romero, H-1 
Section ~esder, DP West 

. I 

1 

8 



LOS AUWOS SCIENTIFIC LABORATORY 

OFFICE MEMORANDUM 
- 0  : Dean D.  lkyer, Group Leader, E-1 DATE: h''Oh 26,. 3 9 u  

SYMBOL : H-l-DP 

AIRBORNE CONTAMINATION TESTS.$ 

MARCH 18.1964 
3 

Bldg, 35: Tank Roan 16 a/a-M 

SPECIAL A I R  TESTSt  

HAND COUNTS8 

NOSE COUNTSt 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS a 

AIR EXHAUST SYSTEM3 

Filter House - Building 12 

Dates March 26 - March 2064. 

R o c  313 - Stack Exhaus&# 

Date: 3-16-44 - 3 4 0 4 4  

3 
One routine air oount exceeding 9.0 d/m-M was 

recurded during the paqt. week. 

No work was performed in the Tank.Room on this  

date. 

eontamination i n  the building resulting i n  the 

&We tolerance air counte 

High winds may have stirred up duet 

190 special air tests were taken. 

No above tolerance hand count6 were recorded. 

El0 above tolerance nose crounte were recorded. 

None were reported. 

3 - Notes A l l  oounte expressed in d/m-M. 

Stack 3 Stadc 8 Stack 2 Stack 4 

2 z 3 8 

Main Stack - Inciner at o m  

7 10 



Room 4.l3 - Stack Exhaustt 

Date: 3-16-64 - 3-20-6,$ 
Source a (u-3 5) 

Filter House - Building U6: 

Date t . Intake 

3-16-64 5083 

3-17-64 2089 

3-18-64 2942 

3-19-64 A423 

3-20-64 1379 

Average 3183 

Room 401 - Stack Efiauett 

Date a 

3 -1 6-64 

3-17-64 

3-18-64 

3-19-64. 

3420-64 

Average 

Alpha 

0 

0 

1 

0 

0 

0 

cc: W i l l i a m  Maraman 

f i l e  

Discharge 

33 

8 

z3 

15 

4 
11 

Beta-Ganrmsr 

0 

0 

0 ’  

0 

0 

. .  

. .  

* 

&A z /- 
W i l l i a m  F. Romero, H-1 

8 Section Leader, DP West 



I 
LOB ALAMOS SCIENTIFIC LABORATORY 

UNlVERBlTY OF CALIFORNIA 
LO8,ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
- 0  : C8.a D. Meyer, Group Leader, H-1 DATE: March 31, 1944 

ASBORNE CONTAMINATION TESTS t 

SFXCIAL AIR TESTS$ 

NOSE CouNTSt 

AIR EXHAUST SYSTEM: 

There were no routine air counts exceeding 

9.0 d/m-M recarded during the past week. 
3 

Five speci’al air tests were taken. 

No above tolerance hand cuunts were recorded. 

No above toleranoe nose counts were recorded. 

None were reported. 

3 - Notes All counts expressed i n  d/m-M. 

B u i l d i n g  22 - Filter House Stack I Stack 2 Stack 3 Stack 4 

Date2 March 23 - March 27-64 2 3: 1 0 

Rsm 313 - Stack Exhaust% Main Stack Incinerator Stack 

Dates  March 23 - March 27-64 , 6 

Sousee (u-235) 

3 
d/m-M Roon W3 - Stack Exhaust: 

7. 



__ '-,:&I6 inu 346 - F i l t e r  House t - 
3 !it>e : Intake D is charm 

3 -23 -64 5126 1 

3 4 - 6 4  6865 23 

3 -2 5-64 . 1578 5 .  

.3-27-64 24J.8 5 

Aver age 36@ 8 

3-26-64 22 51 6 

Room LO1 - Staek Exbaustt 

Date t Alpha Betn-Gamma 

3 4 3 - 4 4  0 0 

3-211-61; 0 2 

3-2544 0 '  3 

3-26-64 0 0: 

347-64 0 0 

Average 0 3: 

CC8 'CJilliSm Maraman 
file 

. .  

Az%&&?7 x- 
W i l l i a m  F. Romero, H-1 
Seotion Leader, DP West 



FROM , : 

SUBJECT: 

SYMBOL. : 
\ 

LO8 ALAMOS SCIENTIFIC LABORATORY 
UNIYLRSIIY OF CALIP’ORNIA 
LOB ALAMOS, N W  MEXICO 

OFFICE MEMORANDUM 
2e-an D. Meyer, Group Leader, H-1 DATE: April 7, ,1964 

publicly 
W i l l i a m  F. Romero, H-1, DP West Section 

WEEKLY REPORT FOR WEFX ENDING APRIL 5, 1964 

E-l-DP 

ALRBORNE CONTAMINATION TESTS: There were no routine air counts exceeding 
9.0 d/m-M 3 recorded during the past week. 

I 

SPECIAL AIR TESTS: 

- znm COUNTS: 

- NGSE COUNTS: 

- C 0 N ” A T E D  ACCUlENTS 

AND/OR INCIDmS: 

AIR EXHAUST SYSTEM: 

Building 12 - Filter House: 
Date: 3-30-64 - 4-3-64 
Room 313 - Stack Exhaust: 
Date: 3-30-64 - 4-3-64 
Source: (U-235) 

Room 413 - Stack Exhaust: 
Date: 3-30-64 - 4-3-64 

Source: (u-235) 

Three special air tests were taken. 

-No above tolerance hand couhts were recorded. 

No above tolerance nose counts were recorded. 

r ’  

None were reported. 

Note: All counts expressed in d/m-M 3 . - 
Stack 1 Stack 2 S= Stack 4 
1 ‘ 0  0 0 

Main Stack Incinerator Stack 
2 41 

d/m-M3 

17 



-2- 

hi ld ing  -- 146 - Filter House: 

Date Intake - 
3- 30-64 4767 
3-31-64 1517 
4-1-64 459 
4-2-64 175 

' 4-3-64 957 

Average 1575 

Room 401 Stack Exhaust: 

Date Alpha - 
3-30-64 0 '  
3-j1-64 0 

- 4-1-64 0 

4-2-64 0 

4-3-64 0 

Average 0 

WFR:vj 

cc:  W i l l i a m  Maraman 
f i l e  

I 

Diecharge 

13 
6 
3 
2 
2 

5 

Beta-Gamma 
0 
0 

0 

7 
0 

1 

W i l l i a m  F. Romero, H - 1  
Section Leader, DP West 



105 ALAMOS SCIENTIFIC LABORATORY 
U N f V E R B I N  O F  CALIFORNJA 
LOB ALAMOS. NEW MEXICO 

AIiIBORItE COMT&~~l?GiTION TEST3 : 
' 

Tiiere were no rout ine  air counts exceeding 

9.0 Cl./m-M3 recorded. during the past week. 
_I. 

SPECIAL A I R  TE3T3: one spec ia l  air test w a s  taken. 

Eo above tolerance hand counts were recorded. 

No above tolerance nose counts were recorded. 

CON"T!fII\JATED ACC IDZNTS 

AND/ OR IZC IDEXTS : None w e r e  reported. 

Rote: A3.i counts expressed in d/m-l4 3 . 
_I 

AIR EXHAUST SYSTEX: 

-- Buj.ldin;; 12 - Filter House: Stack 1 Stack 2 Stack 3 Stack 4 
Date: 4-6-6k - 4-10-64 1 1 0 0 

Roor:. .3i.'J - Stack Exhaust: &in Stack Incinerator Stack 
Date: 4-6-64 - 4-10-64 2 4 

Source: (U-235) 

Room 413 - Stack Exhaust: d/m-M3 

Date: 4-6-64 - 4-10-64 67 

Source: (U-235) 

I 
,- 



Date Intzke Discharge 

1 1 - .  ,-34 3833 I 10 
4-7-64 1237 3 
L-6,- 2.c 6287 23 
4-9-64 656 2 

4-io-64 4546 : 9  

Average 3312 11 

. Xoom 401 Stack Exhaust: 

- Date Alpha Beta-Gamma 
4-6-64 0 0 

4-7-64 0 0 

44-64  0 0 

4-9-64 0 0 

4 - l0.-61C 0 0 

Average 0 0 

BS14 : v j 

cc :  W i l l i a m  Maraman 
file 

\ 

&, :A. -b\mL- -- 
Benito S. Martinez 
H-1, DP West 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNI 4 
LO6 A U H O B .  NRH MEXICO 

OFFICE MEMORANDUM 
'. -.J 

DATE: April 21, 1964 Dean D. Meyer, Group Leader, H - 1  

ReviwdLab CW~=' 
publicly R r p 8 /  

W i l l i a m  F. Romero, H-1, DP West Section 

WEKLY REPORT FOR WEEK ENDING A P R I L  19, 1964 

.FROM : 

SUBJECT: 

SYMBOL : H- 1-DP 

There were no routine air counts exceeding 
9.0 d/m-M 3 recorded during the past week. 

A I R E i O M  CONTAMINATION TESTS: 

Two special air tests were taken. SPECIAL A I R  TESTS: 
c 

No above .tolerance hand counts were recorded. rm COUNTS: - 
No above tolerance nose counts were recorded. NOSE COUNTS: 

CONTAMINATEXI ACCIDENTS 
None were reported. 

- Note: 3 AU. counts expressed in d/m-M . 
AND/OR INCIDENTS : 

A I R  EXHAUgT SYSTEM: 

Stack 3 Stack 4 Stack 1 Stack 2 

3 2 

Building 12 - Filter House: 

Date: 4-13-64 - 4-17-64 . 2 1 

Main Stack 

18 

RoDm 313 - Stack Exhaust: 
Date: 4-13-64 - 4-17-64 

Incinerator Stack 

u 
Source : (U-235) 

Room 413 - Stack Exhaust: 
Date: 4-13-64 - 4-17-64 

I 
d/m-M3 

20 

Source: (U-235) . ' i 



I 1 

. 



I 

\ 
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--so 

FROM : 

SUBJECT: 

SYMBOL r 

LOB AUMOS 8ClENllFIC LABORATORY 
UNIVERSITY OR CALIFORNIA 
LOO ALAMOO. NEW MUCIC0 

H-1-DP 

I 

AIRBOIWE CONTAMINATION TESTS: 

SPECIAL A I R  TESTS:. 

NOSE COUNTS: 

HAND COUNTS: 
4 -  

CONTAMINATED ACCIDENTS 
AND/OR INCIDENW: 

AIR EXHAUST SYSTEM: 

Building 12 - Fi l t e r  House: 
Date: 4-27-64 - 5-1-64 1 

i 
Roam 313 - Stack Exhaust: 
Date: 4-27-64 - 5-1-64 

Source : ' (U-235) 

. f 

 ROO^ 413 - Stack Exhaust: i 
I 

Date: 4-27-64 - 5~1-64 
Source: (U-235) . 

I 

These were no routine air counts exceeding 
9.0 d/m-M3 recorded during the past week. 

One special air t e s t  was.taken; 

No above tolerance nose counts, were recorded. 

No above tolerance band c w t s  were recorded6 

/ 

None were reported. 

Note: All counts expressed In  dim-M 3 . - 
S t a c k 1  Stack 2 
2 1 :  

Main Stack 
4 

Stack3  Stack 4 
1 0 

Incinerator Stack 

5 I 

OFFlClAl USE O W  
I 
$ 
6 
> , 



. ! -2- 

Bullding 146 - Filter House: ' (Day Run) 

- Date Intake Discharge 
88 

38 

94 

i 

I 
4-27-64 3808 

4-29-64 1593 

5-1-64 4010 t 

4-28-64 12671 i 161* 

201* 
i 
1 4-30-64 2438 

t 
Average 4904 f 116 

- Note: 

Roo& 401 - Stack Exhaust: 
*Absolute filters changed on 4-28-64 and 4-30-64, 

f 
t 
! - Date A l p h a  . I Beta-Clamma 

'Lc-nq-64 No 8un , 

4-28-64 0 

4-30-64 0 1 4  

No Run / I  2 

4-29-64 0 ,  t o  

5 -1-64 0 i o  
' & [  t 

Average 0 

t 

- !  
i 

WFR: vj 

cc: William Maraman I 
file 

I 

t 
i 

! i 
i 

! 

OFflCIAq USE 
E 
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OFFICE MEMORANDUM 
-0 : Dean D. Meyer, Group Leader, H-1 DATE: May 13r. 1964 

FROM : 

SUBJECT: 

SYMBOL : 

Reviewed/Lab ~ounsei 

Robert L. Sandoval, H-1, DP West Section 

WEFaY REPORT FOR WEEK ENDING MAY 10, 1964 

H-1-DP 

3 One routine air count exceeding 4.0 d/m-M AIRBOIGE CONTAMINATION TESTS: 
was recorded during the past week. 

PAY 6, 1964: 
Bldg. 35 38 d/m-M 3 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

May 4, 1964 thru Pay 7, 1964 

High air count occurred when some waste 
solution was recirculated that contained 
25 liters of alcohol and some alpna material. 
"he recirculating takes place from the sump 
tanks to the effluent tanks, and this cycle 
is carried on several times. No nose swipes 
were taken by personnel in room. Personnel 
were unaware that  a high air count would 
result in the recirculation. 

No special air tests were taken. 

No above tolerance nose counts were recorded. 

One above tolerance hand count was recorded. 

Four above tolerance counts were recorded 
-11 during the past 

received the above tolerance 
count on his right hand which read 12-K c/m 
on forefinger; thumb 5-K c/m; middle finger 
3-K c/m; palm 3-K c/m, 



(Continued) 

CMB-11 
-K c/m 

May 4, 1964 thru May 7, 1964 This occurred when he was unloading Pu 
nitrate solution and solution leaked 
through vent hole in bottle cap. 
was not wearing gloves when handling bottle. 
The count dropped to 2-K c/m on Thursday; 
May 7, 1964, and to no detectable count on 
May 8, 1964. 

M r .  

COITWIINATD ACCIDENTS 
AND/OR INCIDENTS: None were reported. 

3 A I R  EXHAUST SYSTEU: Note: All counts expressed in d/m-M . 
Building 12 - Filter House: Stack 1 Stack 2 Stack 3 Stack 4 
Date: 5-4-64 - 5-10-64 ' 2  1 1 0 

Room 313 - Stack Exhaust: Main Stack Incinerator Stack 
Date: 5-4-64 - 5-10-64 3 24 

Source: (U-235) 

Room 413 - Stack E&aust: d/m-M3 

Date: 5-4-64 - 5-10-64 108 

Source: (U-235) 
I 

Filter House - Building 146: 
I_ Date Intake Discharge 
5-4-64 9213 228* 

5-5-64 1604 38 
5-6-64 6717 Ul* 
5-7-64 1312 

5-8-64 15 97 

Average 4089 

21 
21 

84 

Note: *Absolute filters changed on 5-4-64 and 5-6-64. 



I 
1 

0 99-8-5 
0 , 99-L-4 
0 f79-9-4 
0 f79-4-4 

0 q9-q-5 
Byartr awa - 



LOS ALAMOS SCIENTIFIC LABORA7ORY ;*r ;- I ,  T,,.? < - 
c = , , a  ,A 1. 3. ; 
i r i :  I *o. ... . - t < . I UNIVERBITY OF CALIFORNIA 

LOB ALAMOB. NEW MEXICO 
I 

OFFICE MEMORANDUM 
-0 : Dean D. Meyer, Group Leader, H - 1  

i 

R&eW/Lab colrnse 
FROM I William F. Romero, H-1, DP West Section Publicly 
SUBJECT: WEEKLY IiEPORT FOR WEEK ENDING MAY 17, 1964 

SYMBOL : H-1-DP 

AIRBOFiNE.CONTAMINATION TESTS: There were no routine air counts exceeding 
4.0 d/m-M 3 recorded during the past week. 

SPECIAL AIR TESTS: One special air test was taken. 

NOSE COUNTS: No above tolerance nose counts were recorded. 

HAND COUNTS: No above tolerance hand counts were recorded. 

CONTAMINATED ACCIDENTS 
' AND/OR INCIDENTS: 

AIR EMIAUST SYSTEN: 

Building 12 - Filter House: 
Date: 5-11-64 - 5-15-64 
Room 313 - Stack Exhaust: 
Date: 5-11-64 - 5-15-64 
Source : (U-235 ) 

Room 413 - Stack Exhaust: 
Date: 5-11-64 - 5-15-64 

None were reported. 

Note: A l l  counts expressed in d/m-M 3 ., - 
Stack 1 Stack 2 Stack 3 Stack 4 

'2 2 1 2 

\ 

Main Stack . Incinerator Stack 
3 14 

d/m-M3 

93 

Source : (U-235) 

i 



-2- 

Building 146 - Filter House: 
Date Intake Discharge 
5-11-64 3382 189* 

(Day Run) 

5-12-64 9438 8 i 

1996 5* 5-13-64 
32 5-14-64 4407 

5 45-64 16236 '> 22 

Average 7092 61 
- Note: *Absolute filters changed on 5-1L64 and 5-13-64. 

Room 401 - Stack Exhaust: 
- Date Alpha Beta-Gamma 
5-11-64 0 0 

5-13-64 0 0' 
5-12-64 0 0 

5-14-64 0 

5-15-64 0 

0 
0 

Average 0 0 
I 

7 
William F. Romero. H-1 

I ~- - 
Sec,tion Leader, DP West 

WFR:vj 

cc: William Maraman 
file 



LO8 ALAMOS BCIENllFlC LABORATORY 

FROM I 

SUBJECT: 

SYMBOL : 

UNIVERBIW or CALIFORNIA 
l&B ALAMOBI NCW MC%ICO 

I 
OFFICE MEMORANDUM 

Dean D. Meyer, Group Leader, H - 1  DATE: May 26, 1964 
I 

W i l l i a m  F. Ranero, H-1, DP West Section 

WEMLY W O R T  FOR WEEK ENDING MAY 24, 1964 

H- 1-DP 

AIRBORNE CONTAMINATION TESTS: There were no routine air  counts exceeding 
3 4.0 d/m-M recorded during the past week. 

SPECIAL A I R  TESTS: N o  special  a i r  t e s t s  were taken during 
the p s t  week. 

NOSE COUNTS: 

HAND couN!p: 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS : 

A I R  EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
Date: 5-18-64 - 5-22-64 

Room 313 - Stack Exhaust: 
Date: 5-18-64 - 5-22-64 

No above tolerance nose counts were recorded, 

No above tolerance hand counts were recorded. 

None were reported. 

Note: A l l  counts expressed in d/m-M 3 . - 
Stack 1 Stack 2 . Stack 3 Stack 4 
1 1 1 0 

Mainstack , Incinerator Stack 
4 10 

Source : (U-235) 

Room 413 - Stack Exhaust: d/m-M3 

Date: 5-18-64 - 5-22-64 69 

Source : (U-235) 



-2- 

Building 146 - Fi l te r  House: (Day Run) 

Date Intake Discharge - 
5-18-64 3210 33 

, 5-19-64 21086 63 
5 -20-64 . 4287 15 
5-21-64 3715 19 
5-22-64 7090 17 

Average 7878 29 

Room 401 - Stack Exhaust: 

WFR:vj 

cc:  W i l l i a m  Maraman 
file 

Date Alpha Beta-Garmncr - 
5-18-64 1 0 

5 -19-64 1 11 

5-20-64 1 0 

5-21-64 .1 
5-22-64 0 

) 

7 
1 

Average 1 4 

H A  71+ 
William F. Romero, H - 1  
Section Leader, DP West 

, 
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OFFICE MEMORANDUM 
* I  * 

I 
Tc) t Dean D. Meyer, Group Leader, H-1  

FROM t William F, Rmero, H=1, DP West Section 

SUBJECT: CO-= mcp>ENT, R m  213, DP WEST 

SYMBOL I B-l-DP 

On May 25, 1964, a t  8:00 a .m, ,  a n i t r i c  solution spill was discovered 
in Roam 213. 
located underneath the f i l ter  dry%ox during the week end, 
1 l i t e r  of solution leaked out and seeped under a rubber floor mat. 

A leak developed in the sight glass gasket on the vacuum trap 
Approximately 

Cleanup of the floor bas started immediately and surface counts rang- 
up t o  2 0 4  c/m were reduced t o  below 500 c/m by swipe test. 
paint under the drybox was removed and the area repainted. 
was t r ackea t0  other p a r t s  of the roau, 

The floor 
No contaminaticm . 

The faulty @eke% was replaced on 



FROM : 

SUBJECT: 

SYMBOL : 

, LO8 ALAMOS SCIENTIFIC LABORATORY 
UNlVERBlTY Of CALIFORNIA 
LOB ALAMOB, NEW MEXICO 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H - 1  DATE: June 2, 1964 

&%k?wed/Lab Counsel 
Publicly R&a~&le 114 W i l l i a m  F. Romero, H-1, DP West Section 

wEEKI;Y REPORT FOR WEEK ENDING MAY 31, 1964 

H-1-DP 

AIRBORNE CONWCCNATION TESTS: One routine air  count exceeding 4.0 d/m-M 3 
was recorded during the past week. 

MAY 26, 1964: 
Room 500 9.0 d/m-M 3 This above tolerance air count was due t o  

a hole i n  a plast ic  bag containing plutonium 
m e t a l .  The bag was removed from a t r a n s f e r .  
can and placed inside the welding hood. 
Floor contamination resulted i n  the northeast 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

. .- HAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS: 

side of the  room during 
nose swipe W e n  by the 
was below tolerance. 

Seven special air tests 

No above tolerance nose 

N o  above tolerance hand 

A contamimted incident 

the transfer. A 
operator involved 

were taken. 

counts were recorded. . 

counts were recorded.! 

occurred i n  Room 213 
on m y  25, 1964. A separate report is enclosed. 

I 

s 
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Note: A l l  counts expressed i n  d/m-M 3 
7 

.. . 

AIR EXHAUST SYSTEM: 

Stack 1 Stack 2 Stack 3 Stack 4 
3 2 2 1 

Building 12 - F i l t e r  House: 
Date: 5-25-64 - 5-28-64 

Room 313 - Stack Exahust: 
Date: 5-25-64 - 5-28-64 

Main Stack 

5 
Incinerator Stack 
b 

Source: (U-235) 

d/m-M3 Room 413 - Stack Exhaust: 
Date: 5-25-64 - 5-28-64 37 

Source : (U-235) 

Building 146 - Filter House: 

- Date Intake 
5-25-64 4258 
5-26-64 535 
5-27-64 1098 
5 - 28-64 2007 

Discharge 
a 
10 
1 

13 ' 

Average 1975 8 

Room 401 Stack Echaust: 

- Date Alpha 

5 -25-64 1 

5-26-64 0 

5 -27-64 0 

Beta-Gamma 

0 

0 

0 

0 

. .. 

5 -28-64 0 

Average 0 0 

dA&2&- 1.3 /-- 
William F. Romero, H-1  
Section Leader, DP West 

WFR:vj 

cc: W i l l i a m  MaramEtn 
f i l e  



LOS ALAMOS BCIENTIRC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOB ALAMOS, NEW MKXICO 

OFFICE MEMORANDUM I 

r Y-0 : Dean D. Meyer, Group Leader, H-1 
I 

FROM : W i l l i a m  F. Romero, R-1, DP West Section 

SUBJECT: WEEKLY W O R T  FOR WEEK ENDING JUNE 7, 1964 

DATE: June gr 1964 

AIRBORNE CONTAMINATION TESTS: "wo above tolerance air counts were recorded 
during the past week. 

JUNE 2, 1964: (Night Work - 4:30 PM to 7:30 PM) 
DP East - V-235 

This above tolerance count was'due to changing 
of leaching traps, glass filters, and graphite 

Bldg. 155 405 d/m-M 3 

collectors on the furnaces during night work. 
Floor contamination up to 20-K c/m resulting 
from this operation was cleaned up on the 
following day. 

r 

JUNE 4, 1964: 
Highly contaminated cheese cloth in a drip pan Room 205 10 d/m-M 3 

on the vacuum sampler was changed and probably 
caused the above tolerance count. 

One special air test was k e n .  
- 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

HA.ND COUNTS: 

CONTAM3NATED ACCIDENTS 

AND/OR INCIDENTS: None were reported. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

. I  

! 



-2- 
ReviewedLab Counsel 
Publicly Releasable 

3 A I R  EXHAUST SYSTEM: - Note: 

Building 12 - Filter Rouse: Stack 1 Stack 2 Stack 3 Stack 4 

All counts expressed in d/m-M 
- \  

Date: 6-1-64 - 6-5-64 2 1 1 1 

1 

Room 313 - Stack Exhaust: Main Stack Incinerator Stack 
Date: 6-1-64 - 6-5-64 2 12 

Source: (U-235) 

Room 413 - Stack Exhaust: 
Date: 6-1-64 - 6-5-64 

d/rn-M3 

39 

Source :. (U-235) 

. Building 146 - F i l t e r  Rouse: (Day Run) 
- Date Intake Discharge 

2 6-1-64 2380 4 
6-2-64 - 503 3 
6-3-64 830 5 
6-4-64 948 1 

6-5-64 787 5 

Average logo 4 

Room 401 - Stack Ekhaust: 
- Date ' Alpha Beta-Gamma 
6-1-64 0 8 - .  

6-2-64 
6-3-64 
6-4-64 
6-5-64 

0 0 - 
0 
0 

0 

6 
0 0 

Average 0 3 

WFR:vj 

William F. Romero ,  H - 1  
Section Leader, DP West 



LOS ALAMOS BClENllFIC LABORATORY 
IJNIVERBITY OF CALIFORNIA 
LOB A U M O B .  NTW MEXICO 

OFFICE MEMORANDUM 
( ' 0  : Dean D. Meyer, Group Leader, H - 1  DATE June 16, 1964 

FROM : W i l l i a m  F, Rmero, H-1, DP West Section 

SUBJECT: WEEKLY REPORT FOR WEEK ENDING JUNE 14, 1964 

SYMBOL : H-1-DP 

3 AIRBORNE CONTAMINATION TESTS: One routine air  count exceeding 4.0 d/m-M 

,w&s recorded during the past week. 

JUNE 10, 1964: 
This above tolerance*air count was probably 

due t o  recirculation of w&te solution 
containing plutonium contaminated alcohol. 

Bldg. 35 7 d/m-M 3 

solution i s  i n  the sumps. 

SPECLAL A I R  TESTS: 

NOSE COUNTS: No above tolerance nose counts were recorded. 

Two special  air t e s t s  were taken. 

HAND COUNTS: No above tolerance hand counts were recorded. 

..I 
> 

I 

CONTAMINATED ACCIDENTS 

AND/OR I N C I D m T S :  None were reported. 

A I R  EXHAUST SYSTEM: Note: A l l  counts expressed i n  d/m-M 3 . - 
Building 12 - F i l t e r  House: Stack 1 Stack 2 Stack 3 Stack 4 
Date: 6-0-64 - 6-12-64 2 1 1 0 

Room 313 - Stack Exhaust: Win Stack Incinerator Stack 

%te: 6-0-64 - 6-12-64 3 5 
Source: (U-235) 

Roam 413 - Stack Exhaust: d/m-M3 

Date: 6-8-64 - 6-12-64 30 

Source : (U-235 ) 



,. . 

-2- 

! 

Building 146 - Filter House: (Day Run) 

Date - 
6-8-64 
6-9-64 

Intake 

5085 
1580 

Discharge 

3 
2 

6-10-64 ' 3450 ' 8  
6- 11-64 1867 6 
6-12-64 3045 1 

Average 3005 4 

Room 401 .- Stack Exhaust: 

- Date Alpha Beta-Gamma 
0 6-8-64 0 

RevWedILab 
Publicly Releasable 

6-9-64 0 0 

6-10-64 0 0 

6-11-64 I> 0 

6-12-64 0 0 

Average 0 0 

A&&& 
W i l l i a m  F. Romero, H - 1  

WFR:vj 

cc: William Maraman 
file 

Section Leader, DP West 
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I 

1 

I 

LO8 ALAMOS BCIENWFlC LABORA 4 ORY 
UNlVERSIlY OC CALlCORNlA 1 
LOB AUMOS. NEW MEXICO 

I 

OFFICE  MEMORANDUM^ 
TO : Dean D. Meyer, Group Leader, H - 1  DATE: June 23, 1964 

IlFROM. : W i l l i a m  F. Rmero, H-1, DP West Section 

SUBJECT: WEEKLY EZEPOKT FOR WEEK ENEING JUNE 21, 1964 

SYMBOL : H-1-DP 

1 
t 

I 

I 

I 

1 
I 

I 
I 

I 
I 

I 

AIRBORNF, CONTAMTNATION TESTS: 

JUNE 15, 1964: -.. 
Bldg. 35 - Fbffinate Roan 

, 5 d/m-M3 

. 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS: 

AIR l3XHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
Date: 6-15L64 - 6-19-64 

, OFFICIAL 
F 

I 

One routine air  count exceeding 4.0 d/m-M’ 

was recorded during the past week. 
I 

l i  
I 

This above tolerance air count may have 
resulted from discarded cheese cloth i n  en 
open 55 gallon drup located i n  the room. 
The cheese cloth was used to catch drippings 

frum, the americium raffinate trahsfer hose. , 

Operator has been reqytested t o  keep drum 

covered t o  ?revent spread of cont8mination. 

One special- a i r  t e s t  was taken. 

N o  above tolerance! nose cdunts were recorded, 

No above tolerance hand counts were recorded. 

I 

I 

I 
I 

None were reported, 

Note: A31 counts exqressed i n  d/m-M 3 . - 
Stack 1 Stack 2 Stack 3 Stack 4 
1 1 1 ,  0 

I 

! 

, 

USE ORiY  
I 

. . . .  
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I - ,' ,- 

Incinerator Stack 

5 
I 

Row 313 - Stack Exhaust: Main Stack 

Date: 6-15-64 - 6-19-64 3 

Source: (U-235) 

Room 413 - Stack Exhaust: d/m-M3 

Date: 6-15-64 - 6-19-64 34 

Source: (U-235) 
I 

! 
Building 146 - Filter House: 

I - Date Intake 

6- 15 -64 1727 
6-16-64 1794 
6-17-64 5573 

6-19-64 ' 5193 

Average 3514 

6-18-64 3284 

Discharge 

2 I 
2 

5 
3 
8 

I 
1 1  ' I  

. %* .. .. 

4 '  

I 

I1 

I 
I 

I 

1 

I 

Room 401 Stack Exhaust: 
i Beta-Gama ' Date - 

6-15-64 
6 - 16 -64 
6-17-64 
6-18-64 
6-19-64 I 

Alpha 
0 

0 
0 
0 
0 

0 

I 
0 

1 
0 

4 
0 

.I 
. Average 1 

T 

I 

William F. Ramero, H-1  
Section Leader, DP West 

WF'R: v j 
I I  I 

II cc: William Maraman 
file 

! 

I I 

I 
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, .  

TO 

FROM’ I 

SUBJECT: 

SYMBOL : 

LO8 ALAMOS BClENTlFIC LABORATOR 
UNIVERBITY OF CALIFORNIA 
LOB ALAMOS. NEW MKXICO 

OFFICE MEMORANDUM 

W i l l i a m  F. Romero, H-1, DP West Section 

W m L Y  REPaRT Fa WEZX ENDING JUNE 28, 1964. 

AIRBORNE CONTAMINATION TESTSr There was one above toleranue air count recorde 

JUNE 22, 1964 
3 

Room 201 10 d/m=M 

S€ECIAL AJR TESTSt 

NOSE COUNTSt 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 
AND/CR INCIDENTSi 

AIR EXHAUST SYSTEM: 

Building L2 - Filter House 

Datea 6-22-64 - 6-26-64. 

during the past week. 

This above tolerance air count waa due to a 

glove change i n  the tunnel section. Nl-facd 

masks were worn by persons involved. 

2we special a i r  tests were taken, 
f ig& 

No above toleranoe caunts were recorded. 

No above tolerance counts were recorded. 

None were reported 

3 
Notes A l l  counts expressed in d/.-M 

Stack I Stack 2 stack 2 Stack 4 

3 0 0 0 



a -  
,. 

, Room 313 - Staik Exhaust: 

Dater 6-22-64 - 6-26-64 

Source t ( U-235) 

Room 4l3 - Stack Exhaust: 

Dater 6-2244 - 6-26-64. 
source (u-235) 1 

Building 14.6 -Filter House 

Date: Intake - 
6-22-6l$ 9894 

6-23-64 4.660 

6-24-64 2936 

6-25-64 1058 

b 

6-26-64 n54 
Average 3960 

Plain Stack Incinerator Stack 

6 3 

3 
a J m d  

49 

4 

2 

,5 

2 

3 

Room 401 Stack Exhausts 
I 

D& Eeta-Camma 

6-22-64 ’0 0 

6-23 -64 0 1 

6-24-64 0 0 
\ 

645-64 0 

6-26-64 0 

Average 0. 

5 

3 

2 

. 

z/- 
W i l l i a m  F, Romero, H-1 
Section Leader, Dip. West 

cc: M i l l i a m  Maraman, CMB 11 
f i l e  



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

FROM : W i l l i a m  F. Romero, H-1, DP West Section 
RsviewWLa b Counsel 
Publicly Releasable 4 

SYMBOL : H-1-DP 

AIRBORNE CONTAMmNION TESTS : 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

IIAND COUIJTS: 

CONTAMINATED ACCIDENTS 

AND/OR ~ C I D E N T S  : 

AIR EXRAUST SYSTEN: 

Building 12 - F i l t e r  House: 
Date: 6-29-64 - 7-2-64 

Room 313 - Stack Exhaust: 

Date: 6-29-64 - 7-2-64 

Source : (U-235) 

Room 413 - Stack Exhaust: 
Date: 6-29-64 - 7-2-64 

Source: (u-235) 

There were no routine air’counts  exceeding 
4.0 d/m-M 3 recorded during the past week. 

One special air t e s t  was taken. 

No above tolerance nose counts were recorded. 

N o  above tolerance hand counts were recorded. 

None w e r e  reported. 

Note: 

Stack 1 Stack 2 Stack 3 Stack 4 
2 1 1 1 

A l l  counts expressed in  d/m-M 3 . - 

Main Stack Incinerator Stack 

4 2 

. 
d/rn-M3 

37 
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Building 146 - F i l t e r  House: 

Date Intake - 
6-29-64 1201 

6-30-64 5105 

7-1-64 6787 
7-2-64 1430 

Average 3631 

Discharge 

5 
6 

' 6  
' 4  

Room 401 - Stack Exhaust: 

5 

- Date Alpha 

6- 29- 64 0 

6 - 30-64 0 
7-1-64 0 

7-2-64 0 

Average ., 0 

WFR:vj 

cc: william Maramas? 
file 

Beta-Gama 
2 

0 

0 

1 

. .  

' William F. Rmero, H-1 
Section 'Leader, DP West 

. 

\ 



LO8 ALAMOS 8CIENTlFlC LABORATORY 
UNIVERBITY OF CALIFORNIA 
LOB AMMO% NEW MEIUCO 

OFFICE MEMORANDUM 

. . 1 - 1  

. -  

Dean D. Meyer, Group Leader, H - 1  DAm: July 14, 1964 i m  . ... 

William F. Romero, €I-1, DP West Section ReViewd/Lab 

n Publicly Releasable WEEKLY REPORT FOR WEEK ENDING JULY 14, 1964 

FROM : 

SUBJECT: 

SYMBOL : H-1-DP 

AIRBO€QIE CONTAMINATION TESTS: There were no routine air counts exceeding 
3 

.' 4.0 d/m-M recorded during the p e t  week. 

One special air test was taken. SPECIAL ASR TESTS: 
I 

N o  above tolerance nose counts were recorded. . NOSE COUNTS: 

. No above tolerance hand counts were recorded. HAND COUNTS: 

CONTAMINATED ACC~DENTS 
AND/OR INCIDENTS: ! . Noie were reported. 

Note: 

S t a c k 1  .Stack2 Stack3  Stack4  

All coullts expressed in d/m-M 3 . - 

2 1 1 ,1 
._ 

kkin Stack Incinerator Stack 

AIR EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
Date: 7-6-64 - 7-10-64 

Room 313 - Stack Exhaust: 
Date: 7-6-64 - 7-10-64 11 ; 4  

Source: (U-235) 

d/m-M3 Roam 413 - Stack Exhaust: 
Date: 7-6-64 - 7-10-64 92 

Source: (U-235) 

, . .  

I .  

. .  



-2- 
' I .  

LY 

Building 146 - Fi l te r  House: 

Intake - Date - 
7-6-64 * 2296 

7-8-64 362 
7-9-64 536 
7-10-64 3638 

Average 1576 

7-7-64 1049 1 
1 
2 

3 

3 

Room 401 - Stack Exhaust: 

- Date Alpha 
7 -6 -64 0 

7-7-64 0 
7-8-64 0 

7-9-61c 0 

7 - 10-6 4 0 

Average 0 

b 

Beta-Gamma 
0 
0 
0 
0 

0 .  
. 

0 

W i l l i a m  F. Romero, H-1 
Section Leader, DP West , 

WFR:vj 

cc: William Maraman 
f i l e  

t 
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LO9 ALAMOS SCIENTIFIC LABORATORI 
UNIVERBITY OF CALIFORNIA 
LO9 AUMOS. NEW MEXICO 

OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader, H - 1  DATE: July 21, 1964 

' FROM * :  W i l l i a m  F. Romero, H-1, DP West Section 

SUBJECT: WEEKLY =PORT FOR WEEK ENDING JULY 19, 1964 

SYMBOL : H-1-DP 

Reuiewedbb Counsel 
Publicty Reieasable 4, 

AIRBOIWE CON'I!AMINATION TESTS: There were no routine air  counts exceeding 
4.0 d/m-M 3 recorded during the past week. 

SPECIAL A I R  TESTS: Three special a i r  t e s t s  were taken. 

NOSE COUNTS: No above tolerance nose.counts w e r e  recorded. . 

HAND COUNTS: No above tolerance hand counts were recorded. 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS: None were reported. 

Note: All counts expressed i n  d/m-M 3 . - A I R  EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: Stack 1 Stack 2 S tack3  Stack 4 
h t e :  7-13-64 - 7-17-64 2 1 :  1 0 

Room 313 - Stack Exhaust: m i n  Stack Incinerator Stack 

Date: 7-13-64 - 7-17-64 6 41 

Source: (U-235) 

Room 413 - Stack Exhaust: d/m-M3 

Date: 7-13-64 - 7-17-64 38 

Source: (U-235) 



-2- 

Building 146 - Filter House: (Day Run) 

Date Intake Discharge - 
7-13-64 381 32 
7 - 14-64 1294 9 .  
7-15-64 12 3 
7-16-64 399 4 
7-17-64 2221 26 

Average 861 15 

Room 401 - Stack Exhaust: 

Date Alpha Beta-Gamma - 
7-13-64 0 0 
7-14-64 0 4 
7-15-64 0 2 

7-16-64 0 - 3  
7-17 -64 0 6 

i 

1 Publicly ReviewWLab Rdeasabled Counsel 

Average 0 

WR:vj 

cc: William Braman 
file 

3 

William F. Romero, H-1 
Section Leader, DP West 

, 

I 



. .  . . _  I . LO9 ALAMOS SCIENTIFIC LABORATOR' 
UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 

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

Publicly 
FROM : William F.  Romero, H-1, DP West Section 

SUBJECT: WEEKLY REPORT FOR WEEK ENDIXG JULY 26, 1964 

SYMBOL : H-1-DP 

AIRBORNE CONTAMINATION TESTS: 

JULY 21, 1964: 
Bldg. 35 7 d/rn-M3 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR DEIDENTS: 

A I R  EXHAUST S Y S m :  

Building 12 - F i l t e r  House: 
Date: 7-20-64 - 7-24-64 

One routine air count exceeding 4.0 d/m-M 3 

w a s  recorded during the past week. 

This above tolerance'air  count was probably 
due t o  recircula.tion of waste solution contain- 
.ing plutonium contaminated alcohol. hraporation 
probably occurs while the solution I s  i n  the 
SUmP. 

One special a i r  t e s t  was taken. 

N o  above tolerance nose counts were recorded. 

N6 above tolerance hand counts were recorded. 

None were reported. 

Note: All counts expressed i n  d/m-M 3 . - 
Stack 1 Stack 2 S tack2  Stack 4 
2 1 1 0 



-2- 

i Room 313 - Stack ELaust: 
Date: 7-20-64 - 7-24-64 

Main S d c k  
16 

Incinerator Stack 

9 
Rwi@wed/Lab Counsel 

Source: (U-235 

d/m-M3 

136 
Room 413 - Stack Exhaust: 
hte: 7-20-64 - 7-24-64 

Source: (U-235) 

Building 146 - F i l t e r  House: 

,Date Intake 
7-20-64 2204 
7-21-64 3205 

- 

7 - 22-64 3683 
7-23-64 959 
7-24-64 1795 

Average 2369 

Discharge 

7 
10 

9 
4 '  
5 '  

7 

Room 401 - Stack Exhaust: 
- Date Alpha 
7-20-64 0 
7-21-64 0 

7-22-64 0 

Beta-Gamma 

13 
0% L 

0 
2 

0 
7-23-64 0 

7-24-64 ' 0 

Average 0 3 

&&3zz&fl& 
William F. Ranero, H - 1  
Section Leader, DP West 

WFR:vj 

cc: William Maraman 
file 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA -. WS AUMOS, NRH MEXICO 

OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader, H-1 DATE: August 4, 1964 

FROM : William F. Rmero, H-1,  DP West Section 

SUBJECT: WEXKLY REPORT FOR WEM ENDING AUGUST 2, 1964 
SYMBOL : H-1-DP 

A I m O R N E  CONTAMINATION TESTS : 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINA!ED ACCIDENTS 

AND/OR INCIDENTS: 

A I R  EXHAUST SYSTEM: 

Building 12 - Filter House: 
Date: 7-27-64 - 7-31-64 

There were no routine air c o u n t s  exceeding 
4.0 d/m-M 3 recorded during the past week. 

Five special air tests were taken. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

None were reported. 

- Note: 

Stack 1 Stack 2 Stack 3 Stack 4 
2 1 . 1, 0 

AU. counts expressed in d/m-M3. 

Room 313 - Stack Exhaust: Main Stack 
. Date: 7-27-64 - 7-31-64 9 

Source: (U-235) 

Room 413 - Stack Exhaust: d/m-M3 

Date: 7-27-64 - 7-31-64 56 

Source: (U-235) 

Incinerator Stack 
25 



-2- 
RwiewedlLa b Counsel 
Publicly Releasable 

.- , 

i Euilding 146 - Fi l t e r  House: 

- Date Intake 

7-27-64 633 
7-28-64 581 
7-29-64 341 
7-30-64 1114 
7- 31-64 1274 

Average 789 

Discharge 
6 

t 2  

7 
1 
1 

3 

Room 401 Stack Exhaust: 

Date Alpha - 
7 - 27-64 0 

7-28-64 0 

' 7-29-64 0 

7-30-64 0 

7-31-64 0 

Beta-Gamnaa 
0 

6 
7 
11 
8 

6 Average 0 

WFR: v,j 

cc: William Maraman 
file 

Section Leader, DP West 

USE QNLY 



I LO9 ALAMOS SCIENTIFIC LABORATORY 
I . r  UNlVERBllV O F  CALIFORNIA 

W ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 

I TO : Dean D. Meyer, Group Leader, H-1 DATE: Aug&t ll, 1964 
I Re\/iewed/Lab C W n d  

publicty Rdeasable 
FfZoA4 : Henry Aranda, H-1, DP West Section 

Si-'D-'ECr: WEZKLY REPORT FOR WEEK ENDING AUGUST 9, 1964 

AIRBORNE CONTAMINATION TESTS: There were no routine a i r  counts 'exceeding -. 
4.0 d/m-M' recorded during the past week. 

SPBCIAL A I R  TESTS: One special air t e s t  was taken. 

NOSE COUNTS: N o  above tolerance nose counts were recorded. 

HAND COUNTS: No above tolerance hand counts were recorded. 

- . 

t CONTAMINAm ACCIDENTS 

AND/OR INCIDENTS: None were reported. 

AIR EMIAUST SYSTEM: Note: All counts expressed i n  

S t a c k 1  Stack2  Stack 3 S 

1 .  1 0 

Room 313 - Stack Exhaust Main Stack Incinerator Stack 

Date: 8-3-64 - 8-7-64 15 
I Source: (U-235) 

Room 413 - Stack Exhaust: 

I 

I 
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QFFICIAL US% ONE 

Building 146 - F i l t e r  House: (Day Run) 

' - Date ' Intake ~, Discharge 
8-3-64 2373 1 

8-4-64 381 - 0  

8-5-64 1304 1 

8-6-64 5369 5 
8-7-64 4087 23 

\ 

Average 2703 6 

-- Room 401 - Stack Ekhaust: 
- Date !!Qi?!L Beta-- 

8-3-64 0 0 

t3 c 4.9 64 0 k 
8-5-64 0 0 

8-6-64 0 0 

8-7-64 0 2 

Average 0 1 

DP West Section 

HA:vj 

cc: W i l l i a m  Maraman 
f i l e  
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TO 

FROM I 

SUBJECT: 

SYWiBOL : 

LO9 ALAMOS BCIENTiFlC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
Dean D. Neyer, Group Leader, H-1 

Henry Aranda, 

WEEKLY REPORT 

€I-1-DP 

H-1, DP West Section 

FOR WEEK ENDING AUGUST 

AIRBORNE CONTAMINATION TESTS : 

SPECIAL AIR TESTS: 

IJOSE COUNTS: 

I HAND ,COUNTS : 

- CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS: 

A I R  EXHAUST SYSTEM: 

Building 12 - Filter House: 
Date: 8-10-64 - 8-14-64 

Room 313 - Stack Exhaust: 
Date: 8-10-64 - 8-14-64 

Source : (U-235) 

Room 413 - Stack Exhaust: 
Date: 8-10-64 - 8-14-64 

Source : (U-235) 

DATE: August 18, 1964 

Reviewed/Lab Cwnd 
Pubiicly Releasable , 

16, 1964 

There were no routine air counts exceeding 
4.0 d/m-M3 recorded during the past week. 

Six special air tests were taken. 

No above tolerance nose counts were recorded. 

No above tolerance hand count8 were recorded. 

None were reported. 

Note: All counts exppessed In d/m-M 3 - 
Stack 1 Stack 2 Stack'3 Stack 4 
1 1 1 0 

Main Stack Incinerator Stack 
7 

d/m-M3 
2 

2 

I . .  
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Building 146 - Filter House: (Day R u n )  

Revie wed/Ca b Counsel 
Publicly Rqeawble 

Date Intake Discharge - 
8 - 10 -64 15196 7 
8 -11-64 1866 0 

8 - 12-64 278 1 

8-13-64 253 1 

8-14-64 262 0 

Average 3571 2 
I 

Room 401 - Stack Exhaust: 

1 - Date Alpha Beta-Gamma 

8 -10-64 0 3 
8-11-64 0 0 -  

8-12-64 0 4 ’  
8-13-64 0 0 

8-14-64 0 0 

Average 0 1 

DP West Section 

HA:vj 

cc: William Maraman 
file 

QRIGIWL USE ONLY 
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LO9 ALAMOS 8ClEN"lFlC LABORATORY 
UNlVERBlTY OF CALIFORNIA 
LOB AUMOB.  NPW MEXICO ..- .. 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H - 1  DATer August 25, 1964 

W i l l i d  F. Romero, H-1 ,  DP West Section 

WEXKLY REPORT FOR WEEK ENDING AUGUST 23, 1964 

PROM I 

StJ EIJECT: 

SYMBOL : 13- 1-DP 

AIRBORNE CONTAMINATION TESTS : There were no routine a i r  counts exceeding 

4.0 d/m-M 3 recorded durin;: the  past week. 

Four special  a i r  t e s t s  were taken. SPECIAL AIR TESTS: 
I 

No above tolerance nose counts were recorded. -- POSE COUNTS: 

No above tolerance hand counts were recorded. -. BAND COUNTS: 

CONTAMINATED ACCIDENTS 
AND/OR I N C I D ~ T S :  None were reported. 

Note: A l l  counts expressed - 3 In  cl/m-M . A I R  EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
I 

Date: 8-17-64 - 8-21-64 
Stack 4 

0 

Stack 1 Stack 2 Stack 3 

0 0 0 

-in Stack Incinerator Stack Room 313 - Stack Exhaust: 
- 

5 Date: 8-17-64 - 8-21-64 5 

Source: (U-235) ' ,% '. 
d/m=M3 Roam 413 - Stack Exhaust: 

Date: 8-17-64 - 8-21-64 52 

Source : (U-235 ) 

OFFICIAL US€ O M U  
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OFFICIAL USE OMY 

liluilding 146 - F i l t e r  House: 

I h t e  
8-17-64 
6-18-64 
0-19-64 
8-20-64 
8-21-64 

* -- 

Average 

Disc hawe 

1 

1 
2 

. 1  

Intake 

4.81 
872 
1279 
623 
2724 

n o 9  

2 

1 

Room 401 - Stack Exhaust: - 
Date 
I__ 

8 - 17 - 64 
8-18-64 . 

8-19-64 

Alpha 

0 
0 

0 

Beta-Gamma 
8 .  
0' 

0 

0 

3 8-21-64 0 

Average 0 . 

/G2%9!wz+ 
W i l l i a m  F. Romero, H-1 
Section Leader, DP West 

WR:vj 

cc: W i l l i a m  Maraman 
f i l e  

i 

USE ONLY OFFICIAL 
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l v  LO8 ALAMOS BClENTlFIC LABORATOR1 
UNIVERBITY OF CALIFORNIA 

OFFICE MEMORANDUM 
DATE: September 9, 1964 Dean D. Meyer, Group Leader, E-1 TO I . -  

I 

William F. Romero, H-1, DP West Section FROM : 

SUBJECT: 

SYMBOL : 

6, 1964 WEEKLY REPORT FOR WEEK EmDINo 

II-1-DP 

SEPTEMBER 

There were no routine air counts exceeding AIHBORNE CONTAMmATION TESTS: 
week 4.0 d/m-M’ recorded during the past 

Two special air tests were taken. 

No above tolerance nose counts were 

SPECIAL A I R  TESTS: 

NOSE COUNTS: recorded. 

recorded No above tolerance hand counts were FrAND COUNTS: 

. .  

. .  

. .  

CONTAMINATED ACCIDENTS 

AND/OR INCIXENTS: 

AIR EXHAUST SYSTEM: 

None were reported. 

3 - Note: 

Stack 1 Stack 2 Stack 3 Stack 4 

All counts expressed in d/m-M 

Building 12 - Filter House: 
Date: 8-31-64 - 9-4-64 1 1 1 1 

Room 313 - Stack Exhaust: 
Date: 8-31-64 - 9-4-64 

Main Stack 
22 

Incinerator Stack 

87 

Source: (U-235) 

Roam 413 - Stack Exhaust: 
Date: 8-31-64 - 9-4-64 
Source: (U-235) 

d/m-M3 

56 

USE 

. .  

, 

- QFFIEIAl 
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OFFICIAL USE ONLY 
Building 146 - F i l t e r  House: (Day Run) 1 

Intake Discharge - Date - 
1 

. I  

8- 31-64 735 
9-1-64 9453 0 

9-2-64 
9-3-64 
9-4-64 

4354 
1434 

519 

Average . 3299 

Room 401-Stack Exhaust: 

- Date . . 

8 -3 1-64 
9- 1-64 
9-2-64 
9-3-64 
9-4-64 

Alpha 
0 
0 
0 
0 

0 

5 '  
1 
2 

2 

Beta-Gamma 
0 
0 
8 
0 

0 

Average 0 2 

WR: v j 

cc: WilLiamMaramaa, CMB-u. 
File 

Section 

OFFICIWL USE ONLY 

Leader, DP West 

, 



LOS ALAMOS SCIENTIFIC LABORATORI 
UNIVERSITY OF CALIFORNIA 
toe ALAMOS. NEW MEXICO 

~ OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader, H - 1  DATE: September 15, 1964 

c 

L AIRBOKNE CONTAMINATION TESTS: T@ere were no routine air counts exceeding 
4.0 d/m-M’ recorded during the past week. 

r 

SPECIAL A I R  TESTS: One special air test  &s taken. 

NOSE COUNTS: .No above tolerance nose counts were recorded. 

HAND COWTS:  No above tolerance hand counts were recorded. 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS : None were reported. 

Note: All counts expressed i n  d/m-M 3 . A I R  EXHAUST SYSTEM: - 
Building 12 - F i l t e r  House: Stack 1’ Stack 2 Stack 3 Stack 4 
Date: 9-8-64 - 9-11-64 3 2 1 1 

Room 313 - Stack Ekhaust: Main Stack Inc inera t or  Stack 
Date: , 9-8-64 - 9-11-64 14 2 

Source: (U-235) 

d/m-M3 
, 

Room 413 - Stack Exhaust: 

Date: 9-8-64 - 9-11-64 3 

Source : (U-235) 
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OFFICIAL USE ONLY 

Building 146 '- F i l t e r  House: 

l h t e  Intake ' Discharge - 
9-8-64 3223 0 

9-9-64 535 1 

9- 10- 64 657 2 

9 - 11-64 561 1 

Average 1244 1 

Room 401 - Stack Exhaust: 
Date Alpha Beta-Gamma - 
9-8-64 0 0 

9-9-64 0 0 

9- 10 - 64 0 0 

9-11-64 0 3 

Average 0 1 

William F. Rmero, H - 1  
Section Leader, DP West 

WFR:vj 

cc: William Maraman, CMB-U, 
File 

I 

OFFICIAL USE O M Y  
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. -  

..To . .- . ,  

FROM I 

SUBJECT: 

SYMBOL : 

LOS A U M O S  8CIIENllFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
UM ALAMOB. NIW MWlCO 

OFFICE MEMORANDUM 
Dean De Meyer, Group Leader, H-1  DATE: September 22, 1964 

ReviewedLa b C o u n d  
Pu biicly Releasable W i l l i a m  F. Romero, H-1, DP West Section 

WEEKLY FWORT FOR WEEK ENDING SEpTElMBER 20, 1964 

€I-1-DP 

AIRBORNE C 0 " A T I O N  TESTS: Two above tolerance air counts were recorded 

SEPTEMBER 16, 1964: 
DP East - U-235 
Bldg. 155 126 d/m-M 3 

Bldg. 206: 
Furnace Room 68 d/m-M 3 

SPECLAL A I R  TESTS: 

NOSE COUNTS: 

INND COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR DlClDENTS: 

AIR EXIAUST SYSTEM: 

Building l2 - F i l t e r  House: 
Date: 9-14-64 - 9-18-64 

R O ~  313 - Stack m u s t :  
Date: 9-14-64 - 9-a-64 

during the past week. 

This above tolerance a i r  count was due t o  
changing of leaching traps, collectors, and - 
filters. Full face masks were worn by persone 
involved. 

This above tolerance air count was due t o  
&ross,contamination from Building 155. 

No special a i r  t e s t s  were taken. 

No above tolerance nose counts were recorded. I' 

No above tolerance hand counts were recorded. 

None were reported. 

Note: A l l  counts expressed i n  d/m-M 3 , - .  
I Stack 1 Stack 2 Stack 3 Stack 4 ! 

2 1 1 1 

Main Stack Incinerator Stack 

23 31 

OFFICIAL USE OflLY 
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Public1 Rele mbie a@/ 
I 

Room 413 - Stack Exhaust: d/m-M3 

Date: 9-14-64 - 9-18-64 199 
Source : (U-235) 

Building 146 - Filter House: (Day Run) 
Intake - Date - 

9-14-64 534 
9-15-64 4995 
9-16-64 1271 

9-18-64 1034 
9-17-64 600 

Average 1687 

Room 401 - Stack Exhaust: 
Date !!&& - 

. 9-14-64 1 

9- 15-64 0 

9-16-64 0 

9-17-64 0 

9-18-64 0 

Average 0 

WFR:vj 

cc: Williamlhramtm, CMB-11 
File 

Discharge 

3 
7 
2 

2 

1 

3 

Beta-Gamma 
4 
0 

1 

, o  
0 

1 

7 

W i l l i a m  F. Romero, E-1 
Section Leader, DP West 



LO8 ALAMOS BCIENTIFIC LABORATOR 
UNIVERBITY O f  CALIFORNIA 
109 A U W O . .  NEW MCXICO 

OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader, H-1  

PROM I W i l l i a m  F. Romero, H-1, DP West Section 

AIRBORNE CONTAMINATION TESTS: 

SEF"l3ER 21, 1964: 
Room 308 17 d/m-M3 

SEElTEMBER 22, 1964: 
DP Eaet - U-235 
Bldg. 155 246 ,d/m-M3 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINAW ACCIDENTS 

AND/OR INCLDENTS: 

AIR EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
Date: 9-21-64 - 9-25-64 

DATE: Septeniber 29, 1964 

Two above tolerance air  counts were recorded 
during the past week. 

I 

No explanation could be found f o r  t h i s  above 
tolerance air count. 
were performed and only slight surface 
contamination was found i n  the room. 

No unusual operations 

This above tolerance air count was probably 

due t o  dust contamination on f'uel element 
trays and ca r t s  which are stored i n  the north- 
east side of the room. 

Four spec ia l  air t e s t s  were taken. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

None were reported. 

Note: All counts expressed i n  d/m-M 3 . - 
Stack 1 S t a c k 2  Stack 3 Stack 4 - 

4 2 1 0 
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I Room 313 - Stack Exhaust: Vain Stack 
Date: 9-21-64 ,- 9-25-64 6 

Source: (U-235) 

Room 413 - Stack Exhaust: 
Date: 9-21-64 - 9-25-64 
Source: (U-235) 

d/m-M3 

& 7 
. .  

Building 146 - Filter House: ( B y  Run) 
- Date Intake 
9-21-64 2425 
9-22-64 295 
9-23-64 816 
9-24-64 1064 
9- 25-64 449 

Average 1010 

Room 401 - Stack Exhsust: 
Date ’ Alpha - 
9-21-64 0 

9-22-64 0 
9-23-64 0 
9-2rC-64 0 

9-25-64 0 

Average 0 

I 

Discharge 

3 
0 
1 

3 
1 

2 

’Beta-Gmma 

0 . .  

0 
0 
0 

0 

0 

WFR:vj 

cc: William Maraman, CMB-11 
File 

i . 

Incinerator Stack 

20 

William F. Rornero, II-1 
Section Leader, DP West 
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TO 

FROM I 

S U BJ ECI: 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOB ALAMOS, NEW MEXICO 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE: October 6, 1964 

FuYicly Releasable 
W i L l i a  F.  Remess, €I-l, DP West Section 

WEZKLY FBPORT FOR WEEK ENDING OCTOBER 4, 1964 

' H- 1-DP 

AIRBOIWE CONTAMINATION TESTS : Four above tolerance air counts were 
recorded during the  pas t  week. 

% .  

SEPTEMBER 30, 1964: 

Bldg. 35 - 7 d/m-M3 

OCTOBER 1, 1964: 
Room 308 - 7d/m-M3 

OCTOBER. 1, 1964: 
Room 406 - 23 d/m-M3 

, ' OCTOBER 2, 1964: 
Bldg. 35 19 d/m-m 

High count was probably due t o  removal of 

s igh t  glass on the batch t r ea t ing  tank and 
t ransferr ing solution from the  trailer tank 
using air  pressure. 
found contaminated with dust reading up t o  
10-K c/m. 

The top of the  tank was 

This above tolerance air count could not be 

explained. 
out and only s l i g h t  surface contamination was 

detected i n  the room. 

N o  unusual operations were carried 

. .  

No reasonable explanation could be found f o r  

t h i s  above tolerance air count. Some t r ans fe r s  

were made through the sampling por t  and material . 

was loaded in to  the  air lock.  These are considered 

routine t ransfers  and n o k l l y  do not cause 

contamination. 

This above tolerance air count was probably due 
t o  dust contamination being stirred up during 
i n s t a l l a t i o n  of fire-proof insulation on the  

walls and ceil ing.  



I .  - .  

1 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATE3l ACCIDENTS 

AND/OR ICICIDENTS : 

AIR EXHAUST SYSTEM: 

2 

Two special air tests were'taken. 

No above tolerance nose counts were recorded. 

No above tolerance hand counts were recorded. 

None were reported. 

- Note: All counts expressed in d/m-M3 

Building 12 - Filter House: Stack 1 Stack 2 

Date: 9-28-64 - 10-2-64 2 1 

Date: 9-28-64 - 10-2-64 29 
Room 313 - Stack Exhaust: Main Stack 

Source : (U-235 ) 

Room 413 - Stack Exhaust: d/m-M3 

Date: 9-28-64 - 10-2-64 31 
Source: (U-235) 

Building 146 - Filter House: ( ~ a y  m) 
Date - 
9-28-64 
9-29-64 
9-30 - 6 4 
10-1-64 
10-2-64 
Average 

Intake Discharge 

520 
3408 
1676 

14,177 
8221 
5220 

, -  - .. 

0 

2 

2 

30 
2 

7 

Stack 3 Stack 4 

1 1 

Incinerator Stack 
' 110 



WFR: js 

cc: W i l l i a m  Maraman, W-ll 
File 

3 

- Room 401 - Stack Exhaust: 
Date . Alpha - 

I 9- 28 -64 0 

9=29-?6& c' 0 
9-30-64 0 
10-1-64 0 

10-2-64 0 

Average 0 

Beta-Gamma 
6 
0 
0 

0 

0 
0 

W i l l i a m  F. Romero, H - 1  
Section Leader, DP West 

, . . .  
' .  .. . ' 



LOS ALAMOS SCIENTIFIC LABORATORY 

LOB ALAMO9. NEW MKXICO 
p?p UNIVERSITY OF CALIFORNIA d doe 

OFFICE MEMORANDUM 
: Dean D. Meyer, Group Leader, H-1 D A ~ :  October 13, 1964 

’ William F. Romere, H-1, DP West Section 
SUBJECT: WEEKLY REPORT FOR WEM ENDING OCTOBER 11, 1964 

AIRBORNE CONTAMIl’?ATION TESTS: There were no routine a i r  counts exceeding 

4.0 d/m-M3 recorded during the past week. 

six special  air  t e s t s  were taken. 

No above tolerance nose counts were recorded. 

N o  above tolerance hand counts were recordedr 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS: None were reported. 

A I R  EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: Stack 1 Stack 2 Stack 3 

Note: All counts expressed i n  d/m-M3 , - 

Date: 10-5-64 - 10-9-64 9 1 

Room 313 - Stack Exhaust: 

Date: 10-5-64 - 10-9-64 

Room 413 - Stack Ezhaust: 

Date: 10-5-64 - 10-9-64 
Source : (U-235) 

Incinerator Stack 

394 

, 10-6-64 



Room 401 - Stack Exhaust: 
- Date Alpha Beta-- 
10-5 -64 
10 - 6 - 64 
10-7-64 
10-8-64 
10 9 - 6 4  
Average ; 

File 

WFR: js 
cc : William hraman,. CMB-ll 

0 

0 
2 
1 

0 
0 

/%- k d &  2 A&&Z&-#, 

William F. Romero. H-1 
Section Leader, DP West 



2 
?- s.;:.? 4 I i~ LOS ALAMOS SCIENTIFIC LABORAlORY 

UNIVERSITY OF CALIFORNIA 
LOB ALAMOB. NEW MEXICO 

1 I. 

QFFKCE MEMORANDUM 
TO : Dean D. Meyer, Group Leader, H - 1  DATE: October 20, 1964 

I 

FROM : F . l i l l i a m  F. Romero, H-1, DP West Section 

SUBJECT: WEEKLY REPORT FOR WEEK ENDING OCTOBER 18, 1964 

SYMBOL : R-1-DP 

AIRBORNE CONTAMINATION TESTS: There were no routine air counts exceeding 

4.0 d/m-M3 recorded during the past week. 

SPECIAL A I R  TESTS: Five spec ia l  a i r  tes ts  were taken. 
I 

NOSE COUXTS: N o  above tolerance nose counts were recorded. 
I 

HAND COUNTS: No above tolerance hand counts were recorded. 

CONTAMINATED ACCIDENTS 

AND/OR IECIDENTS : None were reported. 

Note: A l l  counts a r e  expressed i n  d/m-M3. - A I R  EXHAUST SYSTEM: 

Building 12  - F i l t e r  House: Stack 1 Stack 2 Stack 3 Stack 4 
Date: 10-12-64 - 10-16-64 2 1 1 Q 

Room 313 - Stack Exhaust: Yiin Stack 

Date: 10-12-64 - 10-16-64 20 

Incinerator Stack 

75 

Room 413 - Stack Exhaust: 

Date: 10-12-64 - 10-16-64 80 
d/m-M3 

' Source: (U-235) 

Building 146 - F i l t e r  House: 

- Date Intake Discharge 
(Day Run) 

10- 12 - 64 6757 32 

10 - 13 64 1615 1 

. 1 0 y l L b 4  1175 
10 - 15 -64 930 
10 -16-64 1515 
Average : 2398 



Room 401 - Stack Exhaust:. 

Date Alpha - 
10-12-64 0 

10-13 -64 0 

10-14-64 0 

10-15-64 . 0 

10-16 -64 0 

Average 0 

WFR: j s  

cc : William Maraman, CMB-11 
File 

-2- 

Beta - Gamma 

Reviewed/Lab Coun 
Publicly Releasable . 

2 

2 

3 
0 

0 

1 

W i l l i a m  F. Romero, H-1 
Section Leader, DP West 



. J  . .  LOS ALAMOS 8ClE"llFIC LABORATORY 
UNIVERBtTY OF CALIFORNIA 
LOO ALAMOS. NEW MEXICO 

\ OFFJCE MEMORANDUM , 

' Dean D, Meyer, Group Leader,H-1 DATIE: October 20, 1964 
Reviewed/Lab C w n d  
Publicly Reieasabk L 

TO 

: William F .  Romero, H-1, DP West Section 

SUBJE=: CONTAMINATED ~ C I D E N T ,  ROOM 213, DP West 

SYMBOL : H-l-DP 

A spill of plutonium contaminated solution was discovered in' 
Room 213, DP West, at 8:OO a.m, on October 19, 1964. 
scrubber tank apparently overflowed during the weekend due to 

The HF' 

a leaky water valve. Contaminated solution entered the vent line 
and drained into a drybox. 
plastic bag and onto the floor through a hold in the bag. 

The solution then leaked into a hrge 

Approximately three gallons of low caustic solution reading 
about grams/liter (pu. ) leaked onto the floor. Cleanup of 
tihe s p i U  w~28 aaemplrbrahed by wiping with @Beemeloth fellme8 
by scrubbing. 
was reduced to below 500 c/m by swipe test. Part of the floor 

Surface contamination ranging up to +2O-K c/m 

was painted to cover up fixed contamination. 
Full face mabks were worn by persons involved in cleanup. 

The average air No above tolerance nose counts were recorded. 
count in the room dueing cleanup was 10 d/m-M3. 

WFR: js 

cc: William Maraman 
File 

Section Leader, DP West 

I 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOB ALAMOB. NEW MEXICO - /  

OFFICE MEMORANDUM 

DATE: October 27, 1964 I TO : Dean D. Meyer, Group Leader, H-1  

FROM : W i l l i a m  F. Romero, E-1, DP West Section 

SUBJECT: WEEKLY REPORT FOR WEEK ENDING OCTOBER 25, 1964 

SYMBOL : H-1-DP 

AIRBORNE CONTAMTNATION TESTS: Three above tolerance a i r  counts were 
recorded during the past week. 

OCTOBER 21, 1964: 
Roam 500 - 1473 d/m-M3 Electricians removed covers from an overhead 

e lec t r ica l  duct and ran new wiring through 
. the duct. The in te r ior  of duct i s  known t o  

be contaminated up t o  5000 c/m by swipe 

test. However, only slight surface contamination 
was detected on top of t he  dryboxes following 
this work. 
reported in l i n e  #3 where the high count of 

No unusual occurrences were 

41,339 d/m-M 3 was recorded. The exact 
‘ cause of the high air c m t  could not be 

determined. 

OCTOBER-21, 1964: H i g h  count was due t o  cross contamination 
. Q . ’  51% a4 &\w-N3 from Room 500. 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

HmD COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INClDENTS: 

A valve on.the effluent holding t a n k s  was 

found t o  be contaminated t o  10,000 c/m and 

has been cleaned. 
Two special air t e s t s  were taken. 

I 

N o  above tolerance nose counts were recorded. 

No above tolermce hand cqunts were recorded. 

A contaminated incident occurred i n  Room 213 
on October 19, 1964. A separate report i s  
enc 10s ed . 

\ 



. . .  

R ~ i e \ M e d / L a t ;  y 

. 
~~~~~~~~~ .;b a fZb8tslnr SlL 

Publitly Releasabie 

All counts are expressed in d/m-M3. Note: - A I R  EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: Stack 1 Stack 2 Stack 3 Stack 4 
Date 10-19-64 - 10-23-64 1 1 1 0 

Room 313 - Stack Exhaust: Main Stack Pncinera-bor Stack 
Date: 10-19-64 - 10-23-64 16 75 

Date: 10-19-64 - 10-23-64 364 
Room 413 - Stack Exhaust: d/m-M3 

Building 146 - F i l t e r  House: 
- Date Intake Discharge 

(Day Run) 
) 

10- 19-64 2355 5 
10-20-64 1084 2 

10- 21- 64 2279 4 
( \  

10-22-64 '\ 1385 
10-23-64 1603 

2 

2 

Average : 1741 3 

Room 401 - Stack Ekhaust: 
- Date Alpha Beta-Gamma 
10-19-64 0 0 

10- 20-64 0 2 

10-21-64 0 0 

10-22-64 0 9 
10-23-64 0 5 
Average : 0 3 

WF'R:Js . 
cc: William Maraman 

File 

/&7w xA&%=z?w 
William F. Romero, H - 1  

, Section Leader, DP West 



LOS A U M O S  SCIENTIFIC LABORATORY 
UNIVBRBITY OF CALIFORNIA 
LOS AUMQ5.  NEW MILXlCC) 

OFFICE MEMORANDUM 
C 

1 I Dean De Meyer, Group Leader, H - 1  DATE; Movember 3, 1964 

AIRBORNE CONTAMINATION TES’PS: One above tolerance air count was recorded 
during the past week. . 

OCTOBER 27, 1964: 
Roam 205 - 12 d/m-M3 Dust contamination from the Building 2 tunnel 

probably entered Roam 205 through two small 
holes in the floor resulting in the above 
tolerance air count. The holes were covered 
with masking tape. 

SPECIAL A I R  TESTS: W e e  special air tests were Wen. 

NOSE COUNTS: One above tolerance nose count was recorded 
during the past week. 

m, LAC1 Ironworker 
428-432 d/m 
October 28, 1964 This above tolerance nose count was probably 

received when Mr. I.1- removed the plastic-------- 
cover from a contaminated ladder for use in 
the Bldg. 35 acid holding tank. He was not 
wearing a respirator at the time. 

HAND COUNTS: No above tolerance hand counts were recorded. 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS: None were reported. 

Note: A l l  counts expressed in - AIR EXHAUST SYSTEM: 

Building 12 - Filter House: Stack 1 Stack 2 Stack 3 
Date: 10-26-04 - 10-30-64 1 1 0 

, 

OFF1161141 USE ONLY . 

d/m-M3 . 
Stack 4 
0 

! 
* .  

I 

i 



IFFICIAL US 
-2- 

Room 313 - Stack Exhaust: Main Stack Incinerator Stack 

Date: 10-26-04 - 10-30-64 4 93 

Room 413 - Stack Exhaust: 
Date: 10-26-64 - LO-30-64 L7Q 
Source: (u-235) 

d/m-Zd - 
I 

Filter House - Building 146: ( a y  h) . 
- Date Intake D i  schar ge 

10-26-04 1704 3 
10-27-64 I 459 5 
10-28-64 435 1 
10-29-b4 4460 54 
10-30-64 903 1 
Average : 1592 13 

Room 401 - Stack Ekhaust: 
Date Alpha Beta-Gamma - I 

10-26-64 0 3 
10-27-64 0 2 
10-28-64 0 2 

10 - 29-64 0 

10-30-64 0 

Average: 0 

WFR: js 
cc: William Maraman 

File 

7 
' 6  

4 

W i l l i a m  F. Romero, H-1 
Section Leader, DP West 

OFFICIAL USE ' O I L Y  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO9 A U M O S .  NEW MEXICO 

OFFICE MEMORANDUM 

-3 : Dean D. Meyer, Group Leader, H - 1  DATE: November 10, 1964 
Revkwed/Lab Coun 
Publicly 

FROM : William F. Rornero, H-1, DP Wejt 

SUBJECT: &EKLY m P O R T  FOR WEEK ENDING NOVEMBER 8, 1964 

SYMBOL : H-l-DP 

AIRBORNE CONTAMINATION TESTS : 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

, HAND COUNTS: 

CONTAMINATED ACCIDENTS 

AND/OR INCIDENTS : 

A I R  EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 
Date: 11-2-64 - 11-6-64 

Room 313 - Stack Exhaust: 
Date: 11-2-64 - 11-6-64 

Room 413 - Stack Exhaust: 

Date: 11-2-64 - 11-6-64 

F i l t e r  House - Building 146: 

Date Intake 
11- 2 - 64 . lo52 
- 

11-3-64 417 
11- 4-64 1225 

11-5-64 . 2145 

11-6-64 1504 
Average : 1269 

i 

There were no rout ine a i r  counts exceeding 
4.0 d/rn-N3 recorded during the past week. 

Three special  a i r  t e s t s  were taken. 
, a  

No above tolerence nose counts were recorded. 

N o  above tolerence hand counts were recorded. 

None were reported. I 

Note: All counts are expressed i n  d/rn-M3. - 
Stack 1 Stack 2 Stack 3 Stack 4 

2 2 3 0 

Main Stack Incinerator  S t q k  

Discharge 
2 

1 
I 

1 
20 

5 

. 

' !  



Room 401 - Stack Exhaust: 
Date Alpha - 
11-2-64 0 

La-3-64 8 

11-4-64 0 

11-5-64 0 
11-6-64 0 

Average : 0 

WR: j s  

cc: W i l l i a m  Ivhmnan 
File 

-2- 

Be ta-Gamma 
1 
8 

2 

6 

0 

2 

William F. Romero, H-1 
Section Leader, DP West 

E 



.. 

j~ 

-0 : 
- .  

FROM : 

SU6JECT: 

SYMBOL : 

\ 

LO9 A U M O S  SCIENTIFIC LABORATORY 
UNIVKRSITY OF CALIFORNIA 
,LO8 A U M O S ,  NEW MKXICO 

OFFICE MEMORANDUM 
t 

c 

Dean D. Meyer, Group Leader, H-1 DATE: November 17, 1964 

H-1-DP 

AIRBORNE COIXTAMINATIUN TESTS: 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS : 

CONTAMINATED A C O E N T S  
AND/OR INCIDENTS: 

AIR EXHAUST SYSTJZM: 

Building 12 - F i l t e r  House: 
Date: 11-9-64 - 11-13-64 

Room 313 - Stack Exhaust: 
Date: 11-9-64 ' -  11-13-64 

Room 413 - Stack Exhaust: 
Date: 11-9-64 - 11-13-64 

F i l t e r  House - Building 146: 
- Date Intake 

11-9-64 870 
11- 10 - 64 2558 
11-11-64 5850 
11-12-64 1507 
ll-13-64 838 

- 

Average : 2325 

There were no rwutine air-counts exceeding 
4.0 d/m-d recorded during the past week. 

Three special a i r . t e s t s  were taken. 

No above tolerence nose counts were recorded. 

, 

N o  above tolerence hand counts were recorded. 

None were reported. 

- Note: 

Stack 1 Stack 2 S tack3  Stack 4 
1 .1 0 0 

I 

A l l  counts are..expressed i n  d/m-M3. 

Vain Stack 

5 

d/m-M3 
68 

b Y  -1 
D i  s charge 

3 

Incinerator S a c k  
128 

\ 



Reviewed/Lab Coun 
Publicly Releasable 

I 

Room 401 - Stack Exhaust; 
- Jkte Alpha 
11-9-64 0 
11-10-64 0 

0 

0 

11-11-44 
11- 12 - 64 
11-13 -64 0 
Average ; 0 

Beta-- 
1 
2 
2 

0 

1 
1 

B* / 8 & 
William F. Romero, R - 1  

I Section Leader, DP West 

WF’R: js 

cc:  William Wraman 
File 

r 

I 

’. 

I, 

OFFICIAL USE QNLY ’ . 



LOS ALAMOS SClENTlFlC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS.,NEW MUICO 8x144 
TELEPHONRi 

OFFICE MEMORANDUM 
3 : Dean D. Meyer, Group Leader, H-1 DATE: November 24, 1964 

FROM I WiLLiam F. Romero, H-1,  DP West 

SUBJECT: WEEKLY REPORT FOR WEEK ENDING NOVEMBER 22, 1964 
I 

SYMBOL : H-1-DP 

AIRBORNE CONTAMINATION TESTS: There were no routine air coats exceeding 
4.0 d/m-M3 recorded during the past week. 

Three special air tests were taken. SPECIAL A I R  TESTS: 

NOSE COUNTS: No above tolerence nose counts were recorded. 

HAND COUNTS: No above tolerence hand counts'were recorded. 

CONTAMINATED ACCDEXTS 

. AND/OR INCIDEWIS: . None were reported. 

Note: 

Stack 1 Stack 2 'Stack 3 Stack 4 

All counts are expressed in d/m-M3 - A I R  EXHAUST SYS'ITEM: 

Building 12 - Filtek House: - 
Date: 11-16-64 - 11-20-64 . 1  1 1 0 

Room 313 - Stack Exhaust: Main Stack 
Date: ll-16-64 - 11-20-64 4 

Room 413 - Stack Exhaust: d/m-M3 
Date: 11-16-64 - 11-20-64 20 

Filter House - Building 1 
Date Intake - 
11-16-64 794 
11-17-64 402 
11-18-64 1210 
11-19-64 . 1691 
ll-20-64 2461 
Average: 1292 

Incinerator Stack 
121 

! 

I ! 



-2- 

Room 401 - Stack Exhaust: 
Date Alpha Beta-Gamma 
u-16 -64 0 0 

11- A 7  -64 0 7 
XI.-18-64 0 0 

11-19-64 0 1 
U-20-64 0 3 
Average : 0 2 

ReviewedLab Counsel 
Publkly Releasable 

H- q%/ 

William F. Romero, H-1 
Section Leader, DP West I 

WFR: js 
cc: William Maraman 

File 

' I  

I' 

I 

I 

I 

I 

/ iqr : 



OFFICIAL us kl! LO9 ALAMOS SClENTlFlC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, N E W  MBXlCO 87S44 
TELEPHONEr 

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

,-- 

DATE: December 1, 1964 

AIRBORNE CONTAMINATION TESTS : 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

I 

!there were no routine air counts exceeding 
4.0 d/m-M3 recorded during the past week. 

Two special air tests were taken. 

N o  above tolerence nose counts 

No above tolerence hand counts 
i 

CONTAMINATED ACCIDENTS 

AND/OR INCIDESiTS: None were reported. 

Note: A l l  counts are expressed - A I R  EXHAUST SYSTEM: 

were recorded. 

were recorded. . 

in d/m-M3. 

Building 12 - Filter House: Stack 1 Stack 2 
'Date: 11-23-64 - 11-25-64 0 0 

Room 313 - Stack Exhaust: Main Stack 
. Date: ll-23-64 - 11-254 14 

Room 413 - Stack Exhaust: 
Date: 11-23-64 - 11-25-bb 26 

d/m-M3 

Stack 3 
0 

357 

Filter House - Building 146: 
11-23-bb I 634 2 
11-24-64 1135 3 
11-25-64 877 3 

(Day Run) 
- Date Intake Discharge 

11-26-64 No Run NO Run . 1 , '  

11-27-bk No Run 
Average : 882 

No Run 

3 

OFFICIAL USE mtr 

Stack 4 
.O 

Incinerator Stack 

! 

i -  

I 
. I  

I 

. .  



-2- 

Room 401 - Stack Exhaust: 
Date Alpha - 
11-23-64 0 

11- 24-64 
11-25 -64 

1 
0 

11- 26-64 No Run 
11-27-64 No Run 
Average : 0 

WFR: js 
cc: Will,Zam Maraman 

File 

Beta-Gamma 

2 

0 

2 

No Run 
No Run 

1 

. .  
William F. Romero, H - 1  
Section Leader, DP West 

‘ I  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O f  CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 

; '0 : 
. .  

FROM : 

SUBJECT: 

SYMBOL : 

, 

OFFICE MEMORANDUM 

Dean D. Meyer, H-1,  Group Leader December 2, 1964 

W i l l i a m  I?. Romero, H-1, DP West 

Reviewed/Lab CoWsd 

HAIVD CONTAMINATION TO ' GROUP CMB-11 

H-E-DPW 
\ 

- 
On December 1, 1964, at'11:OO a.m., a contaminated incident occurred 

i 209, DP West, resulting in hand contamination to 
z 
was removed from a drybox , 
in a cardboard box. The 

causing solution to leak out thru the vent cap and thru the plastic bag stub./ 

Group CMB-1L. A bottle containing plutonium nitrate in nitric acid 
eans of a plastic bag and =en to Room 209 

was inadvertently tipped over on its side 1 

' M r .  -eceived ination on his hands and forearm when he 
grabbed the bottle. The 
(60 Cm2) probe after regeakd W!%h%Dg With %'UsCQ hand Ch%nSz.'a 

taken to the Administration Building where he w&s examined by Dr. 'Whipple 
and advised to continue scrubbing with Turco, 
were detected on the right index finger with a PAC-1-SA (60 crn2 probe) 
before decontamination. 
The palm of the right hand read 4-K c/m. 

The palm read 2-K c/m. 
the hands following decontamiktion. 

on his hands exceeded 20-K c/m with a Pee Wee 
&I Wt39 

Counts as high as 1.5 x lo6 

The count was reduced to 1.0 x 106 after scrubbingt 
The left hand had one spot 

inside of the middle f lnger reading 150-K c/m after decontamination. I 
i 

A commercial hand cream (Indo 212) was applied to 
Mr. -s advised to wear a I 

rubber glove on the right hand. He was reques-kd'co submit a urine 
epeclmen for plutonium analysis on December 1, 1964. I 

Floor contamination in Roams 209, 212, and in the Hot Locker Room 
resulting fram the incident was hmediately cleaned up, An airborne 
count of 2 d/m-M3 was dekected in Room 209. , 

I William F. Rumero, H - 1  
Section Leader, DP West 



! 

I '  



LOS ALAMOS SCIENTIFIC LABORATOR'r 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87044 

-0 

FROM I 

SUBJECT: 

SYMBOL : 

I . .  
TELEPHONE: 

I OFFICE MEMORANDUM 

Dean D. Meyer, Group Leader, H - 1  DATE: December 8, 1964 

H- 1-DPW 

AIRBORNE CONTAMINATION TESTS: 
I 

3 .  

December 1, 19b4: - 
Room 308 - 22 d/m-Mj 

SPECIAL AIR TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

, CMB-11 

December 1, 1964 

CONTAMINATED ACCIDENTS 
AND/OR INCIDENTS : 

One routine air count exceeding 4.0 d/m-M3 
was recorded during the past week. 

No reasonable explanation could be found 

for this above tolerence air count. 

Two special air tests were taken. 

I No above tolerence nose counts were 
recorded. 

One above tolerence hand count was 

recorded during the past week. 

On December 1, 1964, 
Z a  Group CMB-11, received contaminatio 
to his hands when he handled a contaminated 
bottle which had leaked plutonium solution. 
The count on the right index finger after 
decontamination was 1.0 x 106 c/m. 
left middle finger read 150 K c/m. 
count remained at 1-K c/m on the left I 

me' 

"1' 
,, 

middle finger and 10-K c/m on the tip 
the right index finger as of December 

A contaminated incident occurred in Room.203 I 
on December 1, 1964, resulting in hand. 
contamination to A 

separate report on this incident is enclosed 
I 



~eviewed/tab 
Publicly Releasable 

--. Note: 

Stack 1 Stack 2 Stack 3 Stack 4 

A l l  counts expressed in d/m-M3. 

2 2 2 . 1  

A I R  EXHAUST SYSTEM: 

Building 12 - Filter House: 
Date: 11-30-64 - 12-4-64 

Main Stack Incinerator Stack Room 313 - Stack Exhaust: 
Date: 11-30-64 - 12-4-64 3 369 

I 
d/m-M3 

46 

(Day Run) 

Room 413 - Stack Exhaust: 
Date: 11-30-64 - 12-4-64 

Filter House - Buildihg 1-46: 
Date Intake - 
11-3O-t.14 113 3 

! 

I !  
Discharge 

3 
12-1-64 1570 3 

3 
2 

12-2-64 
12-3-64 

1057 
659 

l i  : 

, t / I ,  
12-4-64 1229 1 

2 Average : 1130 

Room 401 - Stack Exhaust: I 

I ,  

I Date Alpha Beta-Gamma 
11-30164 
12-1-64 
12-2 -64 
12 - 3 -44. 

8 
I . o  

. 2  

0 

I ' :  

j 

I 1 1  '. 

!I 
' I  

' 12-4-64 0 

2 Average : 
I 

1 . 1  

I 

Jilliam F. Romero, H - 1  
jection Leader, DP West , '  I 

WF'R: j s  

C 
L 

cc: William Maraman 
File 

I 

I 



I LOS ALAMOS SCIENTIFIC LABORATOF 
UNIVERSITY OF CALIFORNIA 
LOB ALAMOI. NEW MEXICO 

OFFICE MEMORANDUM 

3 t Dean D. Meyer, Group Leader, H - 1  
. .  

FROM 2 William F. Romero, H-1,  DP West 

SUBJECT: F E X L Y  mPORT FOR WEEK h W I N G  DECEMBER 13, 1964 

SYMBOL t H-1-DPW 

AIRBORNE CONTAMINATION TESTS : One routine air count exceeding 4.0 d/m-M3 
was recorded during the past week. 

t 
December 9, 1964: 
Bldg. $35 - 19 d/m-M3 The Building #35 operators believe that 

air counts increase whenever alcohol wastes 
are accepted through the stainless steel 

caustic waste lines directly i n t o  the main 
flow stream at the plant. 
On December 9, 1964, 25 liters of alcohol  

waste containing 1.96 -milligrams of Pi1-239 I 

were received at the plant on the main flow 
atream. The procedure for acce@%ing aloohol 

waste is being changed to limit activity in 
any batch received in the main flow stream 
to 0.25 milligrams of PU-239. 

SPECIAL AIR TESTS:  Three special air tests were taken. 

NOSE COUNTS: . No above tolerence nose courts were Pekorded. 
I 

HAND COUNTS: N o  above tolerence hand counts were recorded. 

CONTAMINATED ACCIDENTS 

AND/OR I N C I D E N T S :  none were reported. 

AIR EXHAUST SYSTEM: - Note: All counts expressed in d/m-M3. 

Building 12, - Filter House: Stack 1 Stack 2 Stack 3 Stack 4 
Date: 12-7-64 - 1.2-n-64 1 1 1 0 



2 

Room 313 - Stack Exhaust: Main Stack 
Date: 12-7-64 - 12-11-64 IL 

Room 413 - Stack Exhaust: d/m-M3 

Date: 12-7-64 - 12-11-64 75 
Filter House - Building 146: (pay Run) 
Date - 
12-7-64 

Intake 

3242 . 

Discharge 
4 

12-8-64 PO33 4 1- 

12-9-64 706 2 ’  
12 - 10-64 1566 16 
12-11-64 1071 2 

Average : 1884 6 

Room 401 - Stack Exhaust: 

Inc inemtor .Stack 

381 

- Date Alpha Beta-Gamma 

12-7-64 0 -  3 
12-&64 0 1 

12-9-64 0 i 
12-10-64 0 1 
12-11-64 
Average : 

0 s  

0 

1 
1 

W i l l i a m  F. Rahero, H - 1  I 
Section Leader, DP West 

/ 

WFR: js 
co: W i l l i a m  Maraman 

Fire . 

i 



LO5 ALAMOS SClENVFlC LABORATC 
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS, NEW MMICO e7844 
’ TELEPHONK: 

OFFICE MEMORANDUM 
: Dean D. Meyer, H-1, Group Leader DATE: December 21, 1964 -0 

William F. Romero, H - 1 ,  DP West 
SUBJECT: CONTAMINATED ACCIDENT, ROOM 308, DP WEST 

SYMBOL : H-1-DP 

On December 18, 1964, at 10:45 a.m., Z- , 
? ti- - , received a eceration of the left ‘index finger while 

/ 

working in a plutonium contaminated drybox in Room 308, DP West. 

The accident occurred while he was obtaining a sample of lithium 

potassium chLoride salts. 

into a metal tube containing the material. 

The sample was being obtained by drilling 

Apparen-t;ly a m e t a l  s l iver nicked-his finger during the operation 

resulting in a superficial wound. 

soap and water m6 14-K c/m with a Pee Wee (60 cmS) probe. 

The count on thewoud after washing with 

M r .  eported to the DP West nurse and was then taken to the 

Administration Building and examined by Dr. Whipple. Contamination in 

the wound was reduced to TOO c/m after repeated washing. 

monitored for X-rays in the wound monitor and a final count equivalent 

The wound was 
I 

to 0.4 micrograms PU. was recorded. Mr. was scheduled to submit 

a urine specimen for plutonium analysis on December 18, 1964. 

/7?&# 

I 

J-:- 
William F. Romero, H-1 I 

I ’ Section Leader, DP West 

WFR; js r 

I 



i . ... 

FROM 1 

SUBJECT: 

SYMBOL : 

\ 

LOS ALAMOS SCIENTIFIC LABORATOR 
UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS. NEW MEXICO 87144 
TELEPHONE: 

OFFICE MEMORANDUM I 

Dean D. Meyer, Group Leader, H-1  DATE: December 22, 1964 

H-1-DPW 

AIRBORNE CONTAMINATION TESTS: 

December 14, 1964: 
Building 35 - 6 d/m-M3 

December 16, 1964: 
Room 502 - 27 d/m-M3 

SPECIAL A I R  TESTS: 

NOSE COUNTS: 

HAND COUNTS: 

CONTANINATED ACCIDENTS 

AND/OR INCIDENTS: 
\ 

A I R  EXHAUST SYSTEM: 

Building 12 - F i l t e r  House: 

Date: 12-14-64 - 12-18-64 

I 

I 

Two roui ine  air  counts exceeding 4.0 d/d-M3 

were recorded during t h e  past week. 

I 
I 

It w a s  found t h a t  the  cover f lange  on 

one of the batch waste t r e a t i n g  tanks 
I 

w a s  leaking and was contaminated. The 

f lange  and opening were cleaned, t h e  
f lange b o l t s  were t ightened and t h e  

p-eripheral  gap w a s  caulked with gly-ptol. 

' ,  

. -.- 

1 1  

No explanation could be found f o r  t h i s  

above to le rence  air count. I 

S i x  s p e c i a l  air tests were taken. 

No  above tolerence nose. counts were 

recorded. I 

N o  above tolerence hand counts were 

recorded. 
I 

1 . .. . 
A contaminated accident  occurred in I 

Room 308 on December 18, 1964. A 

separa te  r epor t  i s  enclosed. 

Note: A l l  counts are expressed i n  d/m-M3. 

Stack 1 Stack 2 Stack 3 Stack 4 

2 1. 1 1 

I 



-2- 

Room 313 - Stack Exhaust: - Main Stack Incinerator stack 
Date: 12-14-64 - 12-18-64 8 230 

Filter House - Buiiding 146: (Day Run) 
Date Intake - 
12 -14 -64 15 si  

Discharge 

3 
12-14-64 602 1. 

12 - 17 -64 
12 - 18 - 64 

12 
. 2  

0 
Average 2063 4 

Room 401 - Stack Ekhaust,: 

Date Alpha - 
- 1'2 - 14 - 64 
12-15 -64 2 

12 - 16 - 64 
0 

0 

12-17-64 , 0 

12 - 18 -6 4 
Average : 0 

0 

r- 

., 
\ WR:js 

,- cc: William Maraman 
File 

Beta-Gamma 
1 
6 
2 

1 '  
I 

I 

2 

W i l l i a m  F. Romero, H - 1  
Section Leader, DP West 

I' I ,  

. ,  

\ 

I 

I 

I 
. .  



._ _,. 
'-  . .. 

LOB ALAMOS 5CIENTIFIC LABORATOF 
UNIVERSITY OF CALIFORNIA 
LO8 AUMOB. NEW MEXICO 

OFFICE MEMORANDUM 
-3 : Dean D. Meyer, Group Leader, H - 1  December 29, 1964 

Revjewed/iab CwnA 
: W i l l i a m  F. Romero, H-1, DP West Ptiblicly Releasable 

SUBJECT: WEEKLY REPORT FOR FJEEK ENDING DECEMBER ZJ7,  1964 

SYMBOL : H-1-DPW 

I 

yLND COUNTS: 
I I 
I 

AIRBORNE CONTAMINATION TESTS: There were no routine a i r  counts exceeding 
I 

4.0 U;rn-M3 recorded during the  past week. 

SPECUU; AIR TESTS: Two spec ia l  a i r  tests were taken. 

NOSE COUNTS: N o  above tolerence nose counts were recorded1 

No ahove tolerence hand counts were recorded,. 

CONTAMINATED ACCIDEDlTS 

ARD/OR INCIDENTS: 

A I R  EXHAUST SYSTEM: 

None were reported. 

- Note: A l l  counts a r e  expressed i n  d/m-M3. 

Building 12  - F i l t e r  House:, Stack 1 Stack 2 Stack 3 Stack 4 I 

Date: 1?-21-64 - 12-24-64 0 0 0 0 

Room 313 - Stack Exhaust: p i n  Stack  

Date: 12-21-64 - 12-24-64 4 

Room 413 - Stack Exhaust: 

Date: 12-21-64 - 12-24-64 
F i i t e r  House - Building 146: 
Date Intake 

22 - 21 - 64 1025 

12-22-64 664 
12-23-64 656 
12-24-64 ' 348 

Average : 67 3 

- 

12 - 25 -64 No Run 

d/rn-M3 

72 

Discharge 

0 

1 

0 

0 

No Run 
0 

Incinerator  StacK 
143 I 

I 
;/-- 

I 



> ,  I 
0 

I 
Room 401 - Stack Exhaust: 

Date Alpha ' I  - 
I 12 -21-64 0 

I S-22-64 Q ,  

12- 23 - 64 0 

12 -24 - 64 0 

Average : 0 
12 - 25 - 64 No Run . 

WFR: js 

C C :  wiliiam Maraman 
F i l e  

I 

I 
I 

I 

' .  

Beta -Gamma 

1 

2 
1 
0 

No Run 
0' 

' , . ;  

. *  . 

, 

I 

,&2&7 / A d &  

William F. Romero, H - 1  
Section Leader, DP West 

1 
I 

I 

I 

I 

I '  
I '  

I 

I . .. 

I 

I 

.___ -... .- 

I 

I 

! 

I 



4A-100 AIR BORNE CONTAMINATION TESTS 



4A-100 AIR BORNE CONTAMINATION TESTS 

AREA D P T l  l a s t  LOCATION 5501 "Day Runt' South 
I 

I 
TEST I DATE 

7 - / - 7 a  1 

2 

3 

4 

3 -2-7a 

7 4  -7 0 

7- 7- 7 0 
5 7-8-70 



4A-100 AIR BORNE CONTAMINATION TESTS 



4A-100 
I 

AIR BORNE CONTAMINATION TESTS 



4A-100 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

r - 
4 - 
- - -  

rJ - 1 

c 
- 
.r. 
6 .- 

AIR BORNE CONTAMINATION TESTS 
i 

AREA D P i,lest LOCATION Room 31.3 Main Stack 



4A-100 AIR BORNE CONTAMINATION TESTS 

AREA D P Yest LOCATION Room41 3 Main Stack 1.. 



4A-100 'AIR BORNE CONTAMINATION TESTS 



48-100 AIR BORNE CONTAMINATION TESTS 

AREA D P Yest LOCATION I3LDG. 12 Stack $2 



4A-100 

-12 

13 . 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

‘ 26 

27 

28 

I 

- 

I 
! 

< - . - 
* I  - - - 
5 
‘ J  
w 
/ 

-_ , 
-? 
4 . .  - -  



q/(p C2of2) 
4A-160 i I .  AIR BORNE CONTAMINATION TESTS 



4A-100 AIR BORNE CONTAMI’NATION TESTS 

F i l t e r  House North !Jest LOCATION AREA Dp EAST 



LOCATION AREA 

Group CMB-3 (Alpha - U-235) 
TEST DATE TOTAL M3 d / d  d/m/M3 REMARKS 

1 74- 7 b / / c / 4  a 0.0 i 

2 7-@70 / A d  /& Q d / /  

6 -34  

Y-L--TQ 

7-13 -7 0 

y-24 -70 7 4 y -  7 LJ 0 0.0 0 

7 -27 -7 0 

3 7-&% I /  0 & , O O  

~ 
~ 

~~ 

4 

5 

6 

7 

7-3/-7 0 / a  b d . O # ,  
1 

8 s G@7 24"- /&z-. #* L 7 3  

9 /// - 9- // 
10 

11 

e" 12 
13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

- 26 

27 

28 

1 

- 

I 



4A-100 AIR BORNE CONTAMINATION TESTS 



4A-100 

q= 
16 

AIR BORNE CONTAMINATION TESTS 
I 

I I 

23 

8 5 

I 

9 1  

24 

25 

26 

27 

28 

- 

24 

25 

26 

27 

28 

- 

19 I 
21 

22 



4A-100 

24 



4A - 1 0 0 

I 24 



4A-100 

21 

22 

23 

24 

i - 25 

26 5 
d 3 

I 

/ 

r - a 
' J  - .* 
L 

.r 

AREA 3 P 'Jest LOCATION Zoom 146 Exhaust Stack 
. .  

i r  
I TEST I DATE 

7-1 7 - 7 0  
9 - 3 - 7 0  5 

6 
I 

7 
I 

I 11 I 

AIR BORNE CONTAMINATION TESTS 

1 17 I 

I I I 



4A-100 AIR BORNE CONTAMINATION TESTS 

- 
TEST 

1 

2 

3 

4 

5 

6 

7 

DATE TOTAL M3 d/ms d/m/MS REMARKS 
L -29 -7d 
7-6 -?a  5-& +-- 0 -  87 

i r -  /zz 13 cz L 

7-Ji?e? a J ’  J q  0d66 
7 -27- 7 d  I 6  90 0, /s- 
f-27-70 / &  3 7 6  0. L d  

7 - 2 6 - 7 0  

7-37-76 

21 

22 

23 

24 

25 

26 

I .  

, 
r - 

5 
2 

5 
1 ... 
‘ I  r w 
-? 

27 a n  
-J 

kd. 

28 





I 



4A-100 

- -  

22 

23 

24 

25 

' 26 

27 

28 

- 

AIR BORNE CONTAMINATION TESTS 

AREA D P XEST LOCATION FROC, p- ,,>S 7 - r  &UsT - 



4A-100 

- .. . 

22 1 

23 

1 TEST I DATE I TOTAL M3 I d/ms 

I 

r -  I I I 

24 

25 

26 

27 

28 

- 

I F 1 2  1 

17 

18 

19 

20 

I . 21- I 

I 



4A-100 AIR BORNE CONTAMINATION TESTS 

28 



4A-100 

. ~. 

I 

AIR BORNE CONTAMINATION TESTS 

TEST DATE TOTAL M3 d/ms 

I -  
16 

17 

18 

19 

28 



4A-100 AIR BORXE CONTAMINATION TESTS 



4A-100 AIR BORNE CONTAMINATION TESTS 



4A-100 

.- 

1 TEST . 
t--- 

;i 
7 

AIR BORNE COhTAMINATION TESTS 



4A-100 AIR BORNE COheAMINATION TESTS 



4A-100 

g - / o  -7 6 
R 4 4 . 7 d  I /  528 3.e 67 
8- /7- 7 0 

4 g -21- 7 0  / ‘  334 ,/I, 33 

5 g - d 8 - 7 0  I r  /Pf 4’. 9z 

3 

8-24- 7 6  

6 

7 

8 57/ 3Z/8 //Le 0. / L  

9 /4 - f l p z  
10 . 

11 

f 3  12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 /, 

24 

25 

26 

27 

28 

1 

c 
c - 
- - - 
c - L 

d 

-A 

d 
-? 

AIR BORNE CONTAMINATION TESTS 



f 

11 - 12 
13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

- 

- 



4A-100 

AREA DP EAST LOCATION F i l t e r  

Group 

TEST DATE TOTAL M3 d/ms d/m/Ms 
t 8- 3 - ? d  

1 - -  /54?, J- / z  0-08 
2 4 0. / L  g - / d  -76 

- 5  / /  

/ /  / U  Q, D 7 3 

4 

5 

6 

b-29-70 0 1 9 . 6 0  
g-a9 -70  '/ 

s- 7/ 4- 7 F 
8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I 26 

27 

28 

i 

- 

t 

AIR BORNE CONTAMINATION TESTS 

House North East 

CMB-3 (Alpha U-235) 

REMARKS 

//&-c. H-u'6" 

//'- @./& 

r - 
4 - 
1- 

Y L. 

c, 
1- 

4 

r;; 
kd 

LA 



4A-100 -2 AIR BORNE CONTAMINATION TESTS 

F i l t e r  House North West AREA EAST LOCATION 

, 
26 

27 

28 

Group CMB-3 (Alpha - U-235) 
I 

REMARKS 

I 

I 

I .y. u. 
3 



4A-100 

-13 

I 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

' 26 

27 

28 

1 7  

- 
, 

c- - 
2 '- 
c 
'a 

? 

U LL 

U 

-1 
*n < 

IB 
1 9  

1 14 

AIR BORNE CONTAMINATION TESTS 

AREA DP EAST LOCATION F i l t e r  House South East I .  

r 

. 
\ 



4A-100 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I !6 

27 

28 

AIR BORNE CONTAMINATION TESTS 

c 

" 
Y c 

LA 
.I - 
5 

L d  

F i l t e r  House South West LOCATION DP FAST AREA 



;., - j 0 



I 7 1  

i 23 . 

3 A 

I '  I I 

, I 

j I I 

21 I 
_ _  

I z z  I .  I t I I 
I I I I I I 

I Y-x I I I I 
I I I I I I . ,  

I .. -. .- i i -,- I I I i ,.. 
I L a  I i I I I 

I I I 
I 

I I I I 

i 28 I 



I 1 

I I 21 

23 

3 A  I 

. -. 
I . 

_. . . 

r - 7  i 

I 12 I 
I I I 

13 I. I 
I I 

‘ I  
1 I I 

i I I 
I I 15 I I I 

I 16 I I 

I 
20 I 

I ’  
I’ 

Y-L I I . I  I I 

I I I I 

I. ! ! I ! r .i. 



: ;\ - i 0 0 

I 

28 
I 

17 

18 

, - I 
I 

I I 

I 
20 

2 1  

I '  
I 

I 22 I 
23 

I 

I I 

I I 





4A-iO0 



t 
1 2% 



1.4 - 1 00 AIR BORNE CONTAMINATION TESTS 

1 , 



5: ;I - 1 0 0 



4A-100 

I 

AIR BORNE CONTAMINATION TESTS 

- -  
Group- C- I{- 3-1 1 ( Alpha-PU) 

TEST DATE TOTAL M3 d/ms d/m/M3 REMARKS 
7-3/ -70 
8- 3 /  - 70 2 9'4d * /  / L  f 0. ad- 1 

2 

3 

4 

5 .  

6 

7 

8 

9 

10 

11 

p. 12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1  

22 

23 

24 

25 

26 

27 

28 



2-100 

I 
TEST ' DATE 

' 7-3/ -70 
57-31 -70 .. 

AIR BORNE CONTAMINATION TESTS 
I 

TOTAL M3 d/mJ d/m/M3 RE MA RI(S 

W(P .7 2 2  2. 082 6 

c 

2 

3 

4 

I I 
- -  

. .  

5 

6 

. . .  . .  

. .  . 
.. . . 

. ~ 

. . .. . .  . .  

... t . i . .. . .  
I I I 

I 

10 

11 

? 13 

14 

15 

I ! 

t 

, 
I 



4A-100 

TEST DATE TOTAL M3 d/ms d/m/M3 

1 s- 7-70 2 ' B ,  6 /&A 6 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

-$" 12 

13 

14  

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 ' 

27 

28 

-- 

I 

AIR BORNE CONTAMINATION TESTS 

REMARKS 



4A-10b 

. 

AIR BORNE CONTAMINATION TESTS 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 





4.4- IO 0 



4A-100 



4A-100 

, 
23 

24 

25 

26 
- 

. .- 

ATR BORNE CONTAMINATION TESTS 

1 TEST I DATE 

I 4 

15) 
I 6 1  

1 7 1  

11 

I 17 I 

21 

22 

".- C?#D 

TOTAL M3 d/ms d/m/Ms 

27 

28 

/ 3  

c 



AIR BORNE CONTAMINATION TESTS 

14 

15 

16 

17 

4A-100 

._ . 

.& / /  

a +Y /34Y AI- I p t @ - /  

DATE I TOTAL M3 I d/ms I d/m/Ms I REMARKS 

18 

19 

20 

21 

22 

23 

I 25 I I 1 1 1 

: 26 

27 

28 



4A-100 AIR BORNE CONTAMINATION TESTS 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

a ~8 zs*? L 

&/- / I 3  4&- 1 v 



4A-100 AIR BORNE CONTAMINATION TESTS 



4A-100 AIR BORNE CONTAMINATION TESTS 



4A-100 AIR BORNE CONTAhlINATION TESTS , 



4A-100 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

i L 25 
26 

27 

28 
L 

AIR BORNE CONTAMINATION TESTS 

I 

AREA D P ::'est LOCATION 3 o a I 3  T ~ c ~ ~ t . n r  S tack 



4A-100 

I 

AIR BORNE CONTAMINATION TESTS 

AREA D P Yest LOCATION Room 31 3 Mzin Stack 

I 

I 17 I 

I 

23 

24 

25 

26 

27 

-I 

Gr ou3- CfB-8  [ A 1  pha-U -235) 

TOTAL M3 d/ms d/m/Ms REMARKS 

18 

19 I I 
9n 

-1 I Y" 

21 

22 



i 

20 

21 

22 

23 

24 

25 

26 

27 

- 

28 



4A-100 

6 

7 

AIR BORNE CONTAMINATION TESTS 

54% s-v 

AREA DP EAST LOCATION F i l t e r  House North East 

Gr c 

LT 1 DATE I TOTAL M3 

i i 

8 

9 

10 

11 

P I  2 

13 

14 

15 

I 17 

18 

19 

I 20 

1 21 I 
22 

23 

I 24 1 
I 25 I 1 
1 '  26 I 

28 I 1 

3 CMB-3 (Alpha U-235) 

REMARKS 



4A-100 

5-94%- . 

AIR BORNE CONTAMINATION TESTS 

146 

Filter House North West 
I ... AREA LOCATION 

* 

1 7 1  

15 

16 

17 

' 18 - 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

- 

10 

11 
- 

p 1 2  

13 

L 14 

GrouD 

TOTAL M3 I d / d  1 d/m/Ms 
3B--3 . (Alpha - U-235) 

REMARKS 

&/- /. 3 D 



4A-100 

I 17 I 

AIR BORNE CONTAMINATION TESTS 

15 

16 
I 

AREA DP FAST LOCATION F i l t e r  House South East 

I 

Gr 01 

TEST DATE TOTAL M3 d/m/MS 

20 

f 7 1  I I ,' I 

21 

22 

23 j 

* 

24 

25 

26 

27 

28 

- 

I k 

~~ ~ 

14 

15 

16 

17 

. 
7 I 1 I 

I I - -  

CMB- 7 (Alp  ha -U- 2 7 5 1 
REMARKS 



4A-100 
,’ 

AIR BORNE CONTAMINATION TESTS 



4A-100 

9 

10 

11 

P 12 - 
L 

13 

14 

15 

16 

17 

18 

19 

20 

21 
I 

22 1- .- r 

23 

24 
- 

AIR BORNE CONTAMINATION TESTS 

1 ,:: 
27 

38 
1 

\- 



4A-100 

I 

AIR BORNE CONTAMINATION TESTS 

9 

10 1 1 
/ 11 1 

1 e2 ; 

/ 13 1 
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FROM : 

SUBJECT: 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 07544 
TELEPHONE: 

OFFICE MEMORANDUM 
Dean D. Mepr, Croup Leader, E-1 DATE: December 4, 1967 

W i l l i s l n  2'. Rornero, X-1 

C0i"MNATH) INCIDENT, ROOM 313, DP WEST 

H-l-Df 

On Deoember 1, 1967, at U t 3 0  a.~,, an eqlosiun occurred i n  the rag incinerator 

drybox in Room 313, DP West, during the incineration of 0.235 contaminated rags. 

The force of the explosion blew out one of the drybox windows ard scattered dust 

contamination throughout the room surfaces. 

room when the incident occurred and there w a s  no exposure t o  room personnel, 

~ ~ n i t o r i n g  of the room vas carried out at 1 8 0 0  pem, 

No one w a s  wesent i n  the Incinerator 
I 

Surface contamination r m n g  

Prom lo00 cpm to l2,OOO cpm waa detected on the floor,  walls, and drybox. 

Preliminary deanup of the room was carried out by janitorial personnel. B e  

broken window was sealed and replaced on December 4, 1967, '. 
3 

An airborne contaminntion count of 18,925 

of 8100 a.m. to 1800 pome The count during cleanup was 434 d/@ e Xll-face 

p~asks were uorn'during cleanup operations, No above tolerance nose counts were 

recorded. Decontamination of the r o o m  will be continued. 

was recorded during the period 
3 

I 

W i l l i a m  F, Romero, Pi-1 
Section Ieslder, DP Site  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  M U ( I C 0  07544 
TELEPHONE: 

OFFICE MEMORANDUM 

' 3  : Dean D. Meyer, Group Leader, H-1 DATE: November 6, 1967 
I 

I 

FROM : William I?. Romero, H-1 

SUBJECT: HIGH AIRE3ORNE ALPHA CONTAMINATION, ROCM 406, DP West 

SYMBOL : H-1-DP 

On November 2, 1967, a t  U : l 5  a.m., t he  alarm sounded on the automatic a i r  
sampler i n  Room 406, DP West, indicat ing a high l e v e l  of airborne alpha con- 

tamination. A rough 
check of t h e  room air  samplers indicated counts ranging from 1000 c p m  t o  2000 

cpm. 

Two persons working i n  the  room immediately evacuated. 

The f i l t e r  papers were changed a t  11:30 a.m. and at 1:30 p.m. The average 
counts recorded during these periods were 619 d/m/M 3 and 3752 d/m/M 3 respectively.  

Operating personnel entered the  room wearing ful l - face masks at 1:OO p.m. and 
turned of f  t he  HF furnace. A decrease i n  airborne a c t i v i t y  w a s  soon evident. 
The average air  count recorded during the period of 1:30 p.m. t o  4:30 p.m. w a s  

8 d/m/M3. The average room count f o r  the  day w a s  1137 d/m/M 3 . r"" 

i Surface monitoring\of t he  work area was carried out and no loose contamination 

was detected. Nasal smears taken by the  two persons involved, 

Z - m  and -Z-ead 8 d/m and 2 d/m respectively. 

The lack of surface contamination has made it d i f f i c u l t  t o  pinpoint the exact 

source of the airborne ac t iv i ty .  However, it i s  believed t o  have been due t o  
an open vent l i n e  on the  caust ic  HF scrubber during the  hydrofluorination of 

PU-238. 
drybox at t h e  present t i m e .  

Tne vent l i n e  from the scrubber i s  being connected d i rec t ly  t o  the 

William F. Romero, H-1 
Section Leader, DP West 

cc: William Maraman, CMB-11 
f i l e  
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- 1  ' Eight c r i t i c a l i t y  s ta t ions  from the DP West plant were exchanged for  

- .. ' new s ta t ions which contain additional detectors.  

The Hoffman a i r  blower i n  Building 5 became inoperative on April  21, 

1967, dce to a worn coupling. 

F i l t e r  queen a i r  samplers were run i n  Building 5 while the blower was being 

repaired. 

The a i r  blover was repaired on April  22, 1967. 

.me exhaust f i l t e r s  i n  the  Building 4 f i l t e r  house were removed by 
the t inners  on Apri l  25, 1967, and saved fo r  recovery. 
duct from Rooms 408 and 413 was disconnected and capped off .  

and stack were a l s o  disconnected on t h i s  date and readied f o r  disposal i n  t he  

hot dmp. 

bag and saved fo r  recovery. 

The main process exhaust 

The a i r  blower 

Loose material  i n  the f i l t e r  house was removed by means of a p l a s t i c  

f i l l - face  masks were worn by persons involved. 

\ Eleven Ludlum alpha hand counters were received on A p - i l  27, 1967. 
Six counters were in s t a l l ed  on the drybox uni t s  i n  Room 500. Four additional 
counters were received on June 15, 1967. 
and equipped with mercury ba t t e r i e s .  

The counters have been calibrated 

I"ne DP West gamma alarms were tes ted  by members of Group CMB-7 on 

May 1, 1967. A l l  un i t s  functioned properly., 

' 
Three probes on the neutron counters i n  Building 2, DP West, were 

rei laced on May 2, 1967. 
of plutonium compounds and found t o  be working properly. 

The counters were checked zgainst measured amounts 

The DP West heal th  monitors attended a safety meeting sponsored by 

Group CMB-11 on May 3, 1967. Four safety f i l m s  were shown. 

Ins t a l l a t ion  of the new f i l t e r  house on the  Building 4 roof was 

s t a r t ed  on 'May 4, 1967. 
The f i l t e r  house was,put i n to  operation at  lO:l5 a.m. on May 11, 1967. 

New exhaust filters were ins ta l led  on May 10, 1967. 

\ Seven Elberline AIM-3 alphe a i r  monitors were returned from the factory , 
on May 11, 1967. Tlashing red l i g h t s  2nd alarms were ins ta l led  on the uni ts .  

L 

I 

I 
L 

< 
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Tinners s t a r t e d  removing the  hood exhaust duct located on t h e  south- 

Fall-face masks were worn by persons west s ide  of Building k on May 11, 1967. 
involved. 

Relamping of the  Building 1 2  plenum and second floor mea and ' repair-  

Clean- ing of hardware on the  p l e n m  a i r lock  door required special  monitoring. 

up of dust accumlat ion i n  the plenum was car r ied  out on May 15, 1957. The 

walls, ce i l i ng  and f l o o r  were washed down w i t h  a water hose. The f l o o r  was 

swept with rubber squeegees and the  wet dust was scoo?ed in to  p las t ic - l ined  

cardboard bar re l s  f o r  disposal  i n  t h e  hot dump. 

persons involved. 

Full-face masks were worn by 

Laborers s t a r t e d  excavating tiie raw ef f luent  holding tenks located 

on the south s ide  of Building 35. 
found t o  be leaking and the  ground w a s  found contaminated t o  +20-c/m. 
tanks are t o  be removed and relocated a t  the new waste treatment plznt .  

Tne pipe l i n e s  leading t o  the  tank were 

The t w o  

Maintenance work on the  air i so la t ion  doors i n  Building 12  required 

spec ia l  monitoring on May 17, 1967. 
I 

Tinners completed removal of the hood exhaust duct located on t h e  

The ductwork was loaded i n  a southwest s ide  of Building 4 on May 17, 1967. 
low boy and hauled t o  the  contaminated disposal dwnp. 

Ins t a l l a t ion  of the  new hood exhaust duct i n  Building 4 was  s t a r t e d  

on May 18, 1967. 

'' The airflow on the  air blower located a t  Building 34, DP West, w a s  

t e s t e d  by members of Group H-5 on May 18, 1967. 8Four one-hundred-foot a i r -  

l i n e s  were attached t o  the  manifold and each l i n e  was tes ted.  The airf low on 

each l i n e  was found t o  be 4.4 f t  /minute. 3 

I n s t a l l a t i o n  of t&e hood exhaust duct on the  sout'nwest Side of 
Removal of t h e  ductwork on t h e  Building 4 was comgleted on May 22, 1967. - 

* - 
f- southeast s i d e  of Building 4 vas s t a r t e d  on May 23,  1967. 

the ductwork wss removed by means of' a p l a s t i c  bag acd saved f o r  recovery. 

Fell-face masks were vorn by a l l  persons involved. 

Loose mater ia l  i n  - 
LI L 

r 

P 

5 

1- 
LI Ins t a l l a t ion  of t ne  new - 
.a- 
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,L.,,,~i --> y , .  e-- ductwork required spec ia l  monitoring and was completed on June 12, 1967. 

L 

Contaminated ground on t h e  eas t  side of Building 1: was removed on 

June 5, 1967. 
from the  Building 4 roof .  

Contamination occul-red dur ing  the removal of exhaust ductwork 

The area has 'Cl.,:, resurfaced. 

1 

The 62.:- ..::;$ f i l tczs  i n  Bu' 6ing 12  wzre changed during the  per iod  

June j. - ,,:Led a i r  p l a s t i c  hoods and zipper cover- 

a l l  c 

heal tn  monitors. N o  above tolerance nose counts or skin contamination was 

detected during the  operation. 

dorn during the operation. This job required the  services of two 

I 
I 

The gamma alarms a t  DP West were t e s t ed  by m e m b e r s  of Group CMB-7 
I 

on June 5, 1967. All un i t s  functioned properly. 

The DP West health monitors attended a safe ty  meeting sponsored by 

Group CMB-11 on June 7, 1967. Ed Hyatt, Group H-5, spoke on "Full-Face Masks." 
n, 

I 

\ The Technical Associates alpha a i r  monitor located i n  Room 500, DP 
. I  West, was ca l ibra ted  by Fred Fey, Group H-1, on June 8, 1967. 

Changing of t h e  a i r  exhaust f i l tere  i n  t h e  Building 146, DP West, 

was s t a r t e d  on June 14, 1967,. and has required special  monitoring. 

f i l t e r  units a re  being changed da i ly  by members of Group CMB-11. 
Three 

I Ins t a l l a t ion  of 200 R range dosimeters and s i l i con  diodes on the  

c r i t i c a l i t y  s t a t ions  a t  Di? West was car r ied  out on June 19, '1967. 

Special  monitoring w a s  required i n  Room 500 on June 21, 1967, during 

the  removal of service l i n e s ,  o i l  t r aps  and miscellaneous equipment from the cast- 
ing  furnace drybox l i n e  i n  Room 500. Full-face masks were worn by persons 

involved. The drybox l i n e  i s  t o  be rer>laced. 

Special  monitoring w a s  required In  Room 500 on June 28, 1967, during - 
e 

the removal of furnace 

by persons involved. 

The new m i l l  

l i d s  from the  $9 -box l i n e .  Full-face 

a t  Building 35 was gut i n t o  operation on 
I 

- masks were worn 1.. - 
L 
L- 

r, 
'J 

< 

4 

I 

--I e/. 

June 29, 1967. d. 



\ Plutonium sludge w 2 s  mixed w i t h  cement and pumped in to  the t i l e  f i e l d .  

-, 
A t o t a l  of 58 specials were taken during the report period. 

Plant exchange ba&ges were monitored. None were found contaminated. 

A t o t a l  of 1,614 outgoing samples were.monitored i n  Room 322 f o r  

alpha and beta-gamma a c t i v i t y  and tagged. 

Eleven above tolerance air  counts were recorded during the  report  

period. 
\ 

CONTAMINATED ACCIDEZVTS AND/OR INCIDENTS 
None w e r e  reported. 

W i l l i e m  F. Romero, H-l 
Section Leader, DP West 

cc: W i l l i a m  Maraman, CMB-11 
f i l e  

, 
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Type of respiratory equipment used MmK- 5 make&& &?HUE- 

Type of air supply 

Type of Hood Length I. D. of hose on hood. 

Pressure  of supply manifold 

Number of men 

Results of special test  Length of tes t  / &- ' 
Results of routine is/min-m Length of test  'd 3, f>-./ - 

Health PhyNcs Surveyor 
Comments : 

w e  
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SPECIAL AIR TEST 

LOCATION a d !  & dS7 DATE /2 - rd 77 
RADIOACTIVE MATERIAL ,PA. GROUP f l  4 7 

/ 

/ y‘3d Time: Air test started /?a finished 

/330 finished I Operation started /Y@! 
k ,  /I& &-d 

/ 
Description of operation: 

H & - i  

P d -  
I 

A h  Personnel in room during test: 
I .  

Nose counts Nose counts 

7. 

8. 

9. 3. 
~~ 

10. 

11. 

12. 

4. 

5 .  

6 .  

Type of respiratory equipment used m a k e a d &  k?Ak& 

l Type of a i r  supply Number of men , 
Length I. D. of hose on hood. 

~ Type Of Hood 
Pressure  of supply manifold 

Results of special test  ‘“AM /,+-;T/ /2’~,,-2 dis/min-m 3 Length of test  / &, , 
/ 

Results of routine test? 5 7 - 9-f Q %’c- !!-w di s/m in -m 3 Length of test ,? 3 p~/.,- 
I , 

j Comments: 
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LOCATION H$c357 DATE . /Qe 9- 77 

M GROUP RADIOACTIVE MATERIAL P ! .  A 
Time: Air test started YLS- x finished -7mo 

1330 - -  Operation s tar ted 8L/S - finished 

Description of operation: 

I 

4.) Personnel in room during test: 

Nose cqunts 

2. A i 

5. 

6 .  

Nose counts 

-7. 

8.  .a 

9. 

10. 

11. 

12. - 
Type of respiratory equipment used tt%//A./ -+GkE make &&&Mkg, ,&&2?@fi 

Type of a i r  supply 
Type of Hood Length I. D. of hose on hood. 

Number of men 

Pressure of supply manifold 
I . 
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ReviewedLa b Counsel 

-SPECIAL AIR TEST * . .t -- 

,@go I 

DATE - 12- 9- 77 1 LOCATION 

;ROUP / RADIOACTIVE MATERIAL P L  A /t7 

rime: Air test started \ finished TY30 
/a30 e - -  Operation started sL/r e finished 

Description of operation: 

Personnel i n  room during test: 
Nose counts Nose CI 

' . 33/79 -7. 

Yfl * 8. 

4%. 9. 

% 10. 

5. 11. 

6. 12. - 
Type of respiratory equipment used fi///, -F= 
Type of air supply 

Type of Hood Length I. D. of hose on hood. 

Pressure of supply manifold 

make 

Number of men 

Length of test - F-" 1-4 ';? 5- , Q 5, :. , Results of special test J)o/--.! O \  . flm Ir, - + dis/min-m 

Results of routine test . - - - - - - - -  - dis/min-m Length of test !? '- '.: \ q, \ \?) , 



. .  
a- 

1 
RAW WASTE HOLDING 

TANKS 

pp," rl 0 
RAFFIXATE 

* ' I  0 
ct f 

. .  

DRUM TIJKBLEFt 

t L IAB. 





( -ABOVE 4 d/m/M3 ) c ABOVE LASh GUj3E IiUMREP 4TR COUNT REPORT 
I 

D P WEST 

I 
-2 

I 
1 

I 1 



- -- I -- 
I -  - 

D .. 17 I 

I -  
t -. 

d - .  I I -. 
d - .  I 

I 
. \ . -  . .  

l w  

I 
I 

- .  .. I 

I 
. .  I '. 

I . -  I . .  I .  I 

, -  . .  . .  
F .  I .  

I- 
I 

. 



.. a . "  
br- . ReviewedlLa b 

Publicly Releasable 

SPECIAL AIlR TEST 

1 

I 

Nose count 

Personnel in room during test: 

Nose counts 

%, -7. 

,%' 8. 

1. 

2. 

9. 3. 

4. 

5. 

10. -- 
11. 

12. - 
f 

i 1 

I I 
Number of men / Type of a i r  supply - 
I. D. I of hose on hood. Type of Hood LRngth 

P res su re  of supply manifold 
ii -a ' 

1 Length of test c30 f l l k  /&.A p- 2 disjmin-m .+ Results of special te 
/, 

Results of routine test - - - - - - - --- dis/min-m3 Length of test,/77 ?& I ,4,?5.7272 , 

\ 

/ Health Physics Surveyor 

'I 



I c- 

I 

3 3 

Personnel in roor 

3. 

4. 

5. 

6 .  

Type of respirato 

Type of air s!~ppl 

Type of Hood- 
- 

i f i  
c ..' 

Pressure of suppl . 
Results of speclnl 

Results of routinc 

Comments: 



f- . *  
c; ’ 

‘ime: A i r  test  started / y  3 ,g finished /qfl/’ 
Operation started / 5’d finished / p Y <  

Iescription of operation:+ &P.A?O/ 7/ ,/[j //)(e,& /C..pLeJ /n A&’, 

Brsonnel in room during test: 
d/h? No e counts Nose counts 

9. 

10. 

11. 

12. 

rype of respiratory equipment used by,// /q// /? 44 (/f 

rype of air supply 
Type of Hood Length I. D. of hose on hood. 

Pressure  of supply manifold 

m a k e b y / / &  5~ 

Number of men 

Results of special test>?Z ,/A6 J yg>Z-i s/min-rn Length of test 5- J s l y _ ;  

/ 
Results of routine tes t  -- - - - - -- - - -- dis/min-m3 . Length of test L?2f&4 . c-57;~ 4 , 
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SPECIAL AIR TEST , 

Personnel in room during test: 
Nose counts 

7.  

8. 

9. 

10. 

11. 

- 
4. 

5. 
6. 12. 

Type of respiratory equipment used fill/ FPCE P l / I < K  make LZ~-AQ fi//ce - F ~ F /  
Type of air supply / Number of men 3 

\ I. D. LI of hose on hood. Type of Hood L/ Length c' 

/ Pressure  of supply manifold 

-7l ?Lf4A, 
u e a l t h i  Physic s Surveyor 

Corn m ent s : 
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-c--- . h 

Nose counts ___ 

A .. 
11. 

12. 

c 

5 ._ 
6, - 

make Type of respiratory equipment used 

Type of air supply Type of Hood Length,-, I. D. I of hose on hood. Number of men 
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- Time: Air test started ,-.).'(e flfl.7 finished r:l,* < 2 /  I .p/b 
J 

r;/ 

Y 

Operation started ,3 *CJ-F finished 2 .'fl4-[.flA9' 

?Description of operation: // + &,/>f e, , 
L '  I 

I 

I 
I 

4fl Personnel in room during test: 

Nose counts I Nose coun 

9. - 
-- 10. - 4. - 

5. 11. 

6. 12 e 
I 
I 

/ / I 

Type of air supply Number of men 
I Type of Hood Length I. D. of hose on hood. 

Pressure of supply manifold 
I 

!! - 1 

Results of special t e s i 7 B  p-2 dis/min-m kngth of te'st cz& PN.L 
Results of routine test - - - - - - - --- dis/min-m Length of tejst,d-q& , d d w  

1 

1 Health Physics Surveyor 
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SPECIAL AIR TEST 

OCATION z// . A- 25-7 DATE 

ROUP c RADIOACTIVE MATERIAL 

ime: A i r  test  started p/< / -. finished //.,*3 f? 

./ / 13- Operation started 4 4 S J  finished I 

bescription oi operation: I/, -A / /c;t,Ac/,*j &- >&,*flP,b . .  J b. - :.- 

d/m , Nose counts 

I 

?ersonnel in room during test: 
-___ Nose counts 

I / 

I Type of air supply Number of men I 

Length I. D. I of hose on hood. Type of Hood I I Pressure of supply manifold 
I 

I 

Results of special test% kL.4 &flls/min-rn 

Results of routine test - - 4 - - - - - --  dis/min-m 

Length of tes 

Length of tes tJdh?? . ./5%&d. 
/ 

'n 
/' 

L. Health Physje's Sufveyor 
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I 

I 

I Nose counts 
Personnel in room during test: 

Nose counts 

- % 7.  
I 
I ::I ~~~ % ' 8. I 

3% 9. I 

4. 10. - r 

I 

11. I - 5. 

6.  12. 

Type of respiratory equipment used ! - / / / L  f -qcc w4.sic5 

I 

I 
T ,  n make c'.!c.a r y , /  e- t h d i  C'sx - 

Type of air supply - Number of men 1 -  

Pressure OP supply manifold / 

I 

Type of Hood - Length - I. D, - I of hose on hood. 
I 

. 
Results of special tesQ2 UJ dis/min-m Length of test,/ h - 2 2 -  

Comments: 

. .  
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1 SPECIAL AIR TEST 

me: A i r  test started, ' ?'. an finished !<; ?$ 

d/m trsonnel i n  room during test: 

Nose counts Nose counts 

* 7. - % bT- a. 
- 

I 

.v=, - qf$ 9. I 

10. 

11. 
, 

12. 

Number of men 7; ype of a i r  supply 

ype of Hood Length I. D. I of hose on hood. 

ressure  of supply manifold 

I 

I 

I 

o m  me nt s : 
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I 

I 

I Nose counts 

Personnel in room during test: d/# 
Nose counts I 

% 7. 

% ‘  a. I 

9. I 

4. 10. 

6. 11. 

6. 12. 

Type of respiratory equipment used mA-5,k make ‘h . 
/ / 

Type of air supply 
Type of Hood Length I. D. of hose on hood. 

Pressure of supply manifold 

Number of men 
I 

i - I 

Results of special test /?& dd &E- & i i s / m i n - m  Length of test I r30n7 .J  

3.2%. 34 722-2 

$: /27 S-BJ 

Results of routine test - - -- -- - - - -dis/min-m Length of te 

Health Pblj;/sics Surveyor 
Comments : 
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I 

LOCATION.B%k 1 5 2  L a  DATE -? /,8/77 
u' 

GROUP \I /w 8 - // RADIOACTIVE MATERIAL, 

Time: Air test started //-- ::) # finished //** yo 
Operation started //-'.?d finished /t -2.T + 

f Description of operation: cd47, CL/P f 4 LLjJ 

I 

~~ 

Personnel in room 'during test: 

Nos'e counts 
o/ 

Nose count: 

9. 
I 
I 

4. 10. 

5. 11. 

6 .  12. r - 
Type of respiratory equipment used make ' h . < ; R  

Type of air supply 

Type of Hood Length I, D. of hose on hood. 

Pressure of supply manifold 

Number of men 

I 

- 8 

/ 
Results of special test  Q #/,9 r/qp-/ /7/P dis/min-m I Length of te$t 2l? m ; / 1 -  

1 .  

Results of routine test - - - - - - - - - - dis/rnin-m3 Length of te i t  y/ A?+/. 4 2  %:- 

Cornmcnts: 
'Health Physics 1 Surveyor 
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r h e :  Air test started 3-25 finished cy.’ 0 0 
Operation started 3 :25- - finished Zt  VAL: 

Description of operation: P / d W /  <:3 a &  T/l* 
H’ I 

I ,  
I 

Nose counts 

Personnel in room during test: d/fl 
Nose counts - _- 

1 *- 

,- mm * :: 
9. 

10. 

11. 

12. 

I 3 9- - 
4. 
c I 

- 
2*- Y@ 
5, 

6. 

Type of respiratory equipment used A!// - 
Type of air supply 
Type of Hood Length I. D. I of hose on hood. 

Pressure of supply manifold 

make 
I 

Number of men 

- 
I 

Results of special test @o v / / rs  dis/min-m Length of test 3s m/‘4. 

Results of routine test - - - - - - - - -dis/min-m Length of test 7/f-.qk7 H~./ /J . I 

J@k& &J$, / 
Health Physics S u  veyor 

Comments : 
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Review&/Lab Counsel 

SPECIAL AIR TEST 

I 

- 
Nuse counts 

Personnel in room during test: 
- - - - _ _  

Nose counts 

1 a. L,7h+5&?4dH %- 7. + :: - 2 0. 

3 0. 

4. 10. 

5. 11. 

6 .  12. I 

Type of respiratory equipment used 

Type of air supply Number of men - 
p &  /,p-% /3 make / / l @ / C  ): - /p \. 

Type of Hood Length I. D. of hose 03 hood. 

Pressure of supply manifold 
* , 

.I 1 Results of special test o t / / t k / r / L 7 7  E dis/min-m Length of test l/5'-/fl'-rc 
Results of routine test di s/min-m Length of test d3/4/ /-la-. /2T47//tJ 1 '< 
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SPECIAL AIR TEST 

I 

I 

Nose counts 
Personnel i n  room during test: 

Nose counts I 

10. - 4. 
c 

5. 11. 

6. 12. 

I Type of respiratory equipment used 4 4 d / / A t -  ~,:- f l 4  T k r  make / fp- 5% 
/ 

Type of air supply 
Type of Hood Length 

Number of men 

I. D. of hose on hood. 

Pressure of supply manifold I 

Commcnt s : 

> 
/4,? yr-cl 

Health ’hysics Surveyor f 
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Nose counts 
Personnel in room during test: 

3 *. 

4. 

5 0. 

6 .  

LA 10. 

{/s 11.- 

12. 

kngth  . I. D. I of hose on hood. Type of Hood 

Pressure of supply manifold I 

Length of test Results of special testd)n ~ ’ / i / - /  T,.)  f ~ d  is/min-m . 

Results of routine test - - - - - - - -- - 4 d r n i n - m  Length of t e s t A - 3  p? . A d .  

Comments: 
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SPECIAL ALR TEST 

?ersontiel in room during test: 

' Nose counts Nose counts 

7. 
3/ - /'O 
7 a. 

' *- 

I 

9. 

10. 

11. 

12. 

-.. . 5!' t - 

I - -  - 
'~ 

' 9- 

1. - 
- :. 

' 0 -  

1. 

OH 

rype of a i r  supply Number of men -/ 

rype of Hood Length I. D. of hose on hood. 

?ressure of supply manifold 

is/min-m Length of test 7 L . d .  

Length of test m7.2 ~~~..--LsJ LP iesul ts  of. roilline test++ )A,Y$ /s . / ,L /  -ALA& s/min-m 3 - 

iesults of special tes  
dS7 

257- A- 9 * 5 L  - ' I  

23'7- a-  #.45  - ' 8  

3757 -c -41.99- # ,  
,a3 t y>, Li* ?.J.S %.h :+, . 

Health Physics Surveyor 
:oinments: 
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Nose counts 

krsonnel in room during test: d/m 
Nose counts -__ -. . - 

*- 

3 a- 

1. *- - 
5 *. 

d n  r(? 9. 

10. 

11. 

12. 6. 

I 

make Type of respiratory equipment used 

Type of air supply 
Type of Hood Length I. D. 1 of hose on hood. 

Number of men 

Pressure of supply manifold I 

-9 

f 
' 41 L Z 7  dis/min-m Length of test -1-k / / L  d/&-/ /w, A/' 

I.m-igth of test 2 9  Z? 47./5 737 &,J. 

Results of special t e s b  /&u 

Results of routine test - 
dis/min-m 3 '  

\ 
. 

"Health/@hysics Survcyor 
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SPECIAL AIR TEST 

Personnel in room during test: 
I 

No& counts 
. .- 

Nose counts 

.7. 

8. i 

3, 

4. 

5. 

10. 

11. 
I 

6. 12. 

Type of Hood Length I. D. of hose on hood. 

Pressure of supply manifold , 
I - 

Results of special test?? G F d i s / m i n - r n  . Length of test J b  e ‘ > 
Results of routine test dis/min -m Length of test s-s& .5bb-- 

Corn mcnt s: 
’ Health Physics Surveyor 
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LOCATION DATE 

GROUP /L.3 &-- RADIOACTIVE MATERIAL pf/ 3-3 f 

Time: Air test started / P . +  r e  finished , //. ‘ 4w- 
Operation started / t! ; finished I / ;  ?& 

r 

Description of operation: Lf’5-1 2 4- Hn’lC. / F & J / Z  Ft-J- /) 
I -% 

f l  rl j ntv‘ I 

I 

I 

Personnel in room during test: 

Nose counts Nose counts 

7. 

8, 

9. 

10. 

11. 

12. 

I 

1.- 

2 0- 

3 *- 

4.. - 
5 9- 

6 .  
i 

c 

Type of respiratory equipment used 6h L!-L Ff l f2  /g&/ /I- malie L V < ~  $?,//-/ $l)f 

Type of air supply 

Type of Hood Length I. D. of hose on hood. 

Pressure of supply manifold 

Number of men 

Results of special test>*-)& /J A? 4 3. / ./A) didmin-m kngth of test 45-77 7&;> - 
9 J 

Results of routine test - - - - - - - - - - dis/min-m Length of test % 7/ , /P&u - /.5> 

Corn me nt s : 
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-w Publicty Releasable SPECIAL A m  TEST 

Nose counts 
d/m Personnel in room during test: 

Nose counts I _ _  .-- _ _  . - - -- -+ I ,  7*  8. 

3 -- 
4. - -+ 1:: 

5% 11. 

6. 12. 

I 'v - {%L,  , I'LeP ! .  Type of respiratory equipment used %! i!$ , ~ , Q P O  >& . .  

Type of air supply 

make C ~ A - ~ , I % :  , &k 
Number of men a @j -5 ' 

I of hose on hood. Type of Hood Length I. D. 

Pressure of supply manifold 

J7 
4 dis/min-m Length of test /A?+. 3- hG-3 - 

D >J Length of test ~2-7 /?,+Ad, . -5.5 & 3 '  
Results of special tes i -m giAJ (? &2t- 
Results of routine test - - - -  - - -- - -  - -- di s/m in-m 

. I  

- 
Health P v s i c s  Surveyor 

Comments: 



.- 

Reviewd/La b Counsel : 
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Nose counts 
Personnel in room during test: 

Nose counts 

% 7. 

% 9. 

4. Q4 10. 

- 
I 

1 *. 

2 *. 8. 

3. 

5. 11. 

6. 12. 

Type of respiratory equipment used fi/// F&< .* - /$$5 ,L  m a k c m  5,i - k)e/U PA /< tGc e 

Type of air supply v Number of men 

Type of Hood W Length I. D. - of hose on hood. 

Pressure of supply manifold J 

Results of special t e s t m k ? &  -gy/k&is/rnin-rn Length of test &!!& I '  

Length of test  - 7 3 ~ ~ ~ 4 .  , Y A W ?  
1 

Results of routine test - - - - - - - - - dis/min-m 

c 
' W e a l l h a s i c s  Surveyor 

Comments : 
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4. - 
L 

f/o 9- 

-7/3 10. 

11. 5 *- 

6. 12. 

Type of respiratory equipment used 

Type of air supply rl Number of men 

Type of Hood 

Pressure of supply manifold 

Fdd// /?& &%%/c make l u d l . ? ~  -&2& Ll ,c  e ? 131 I)? 

c/ Length I. D. v of hose on hood. 
J 

I 

Results of special t e s v /  dis/min-m 

Results of routine test - - - - - - - - - dis/min -m 

. Length of test I 1,s .&. 
Length of test  -72 gh . ,?, % . 

I 



B.D. ' 

A.D. ' .  



PAm 1 OF 4 . ,  && ( 1 ~  11/29/74 To 12/27/74 STACK DISCHARGE 

PRINCIPAL 
ISOTOPE 

TOTAL ue+ 
DISCHARGED 

I 

AVERAGE u C I / m l  LOCATION 

2.90 7 ’  7 . 7 4  x 10 TA-2-9 

TA-3-29 FEl.4 ALHIA 

FE-15 ALmA 

FE-19 aLpHA 

FE-20 ALPHA 

FE-23 am 
FE-24 ALPHA 

FE28 ALPHA 

FE-29 ALPHA 

FE-32 ALm 

n Fu 

Pn 

pa 

pu 

0 

1.13 

3.23 10-l~ 1.58 

-15 4.53 x 10 

5.18 10-l~ .25 Pu 

1.75 x .65 o-n35h 
0 

I 
0 Ftl 

0 0 Pu 
0 0 Rr 

~~ 

.04 1 . 9 8 . ~  Pu 9A,YB,FC FEEDL9 ALPHA 

9A, YE 9C FFSDER aETA 

9-IODmE 131 

FE-33 ALHIA 

FE-1 & 2 ALPHA 

FE-7 & 8 A U R A  

FE-9 AIJm 

FE-I & 10 ALFHA 

~ ~ 

5.65 
-14 2.79 x 10 _ _ _  ~ 

18 6 

.09 

9.21 10-l~ 1-i3i 

2.67 10-l~ Pu 

5.18 x TA-3-35 

TA-3-66 

. 01 

1.70 10-l~ .78 

4.29 x .02 u-238 

U-23s 

U-236 

.09 

2.35 10-l~ 9.48 FE-13 

FE-2b 

FE26 

ALPHA 

ALPHA 

& 27 ALWA 

13 ALFE? 

ALPHA 

ALPHA 

1.84 10-l~ .56 

5.78 10-l~ .07 

1.06 5.57 10-l~ TA-3-102 

T A - 3 - a l  

SH C? 

FE-5 

F S 9  

’. 
c 

U-238 
0 

1.41 x 

1.73 .06!  FE-10 ALHA u - 2 ? E ~ f l l -  2 3 : 



. S T A G  DISCHARGE 
TOTAL u C i  
DISCHA~GED 

PRINCIPAL 
ISOTOPE AVERAGE uCi/nl LOCATI CN 

TA-21 DP WEST 

8.96 x 

7.45 

BLDG. 2 EAST ALPHA 

BLDG. 2 WEST ALPHA 

B E G .  3 EAST ALPHA 
. 

BUG. 3 'VEST ALPHA 

BLDO. 4 WEST A L H A  

m 
Pu 

.Q2 

- 0 2  

8.75 x 
I 

. O l  pu 

Pu 

pu 

Pu 

MFP 

5.33 x 10-l6 .02 

1.64 ' . 0 4 '  

9.75 .x .004 401 PROCESS ALWJ 

401 PROCESS BETA 

BLDG. 5 EAST ALPHA 

1.13 .05 

.05 1.75 10-l~ Ftl 

pu 5.50 x BUG. 5 WZST ALW? 

BLDG. 5 SPECIAL RECOVZRY 

.02 

6.72 10-l~ .007 Pu 
1.76 . 01 BLDG. 530 __ ~ 

,002- 
-15 . 1.30 x 10 BUG. 530 

531 
RXS. 53QA & 
HOOD EXHAUST Fu 

BLDG. . 1 s O  ALPHA Pu .11 

BLDG. 324 Pu . 0 3  

2.66 x 313 MAIN ALPFA U-235 69 - 99 

1.56 10-l~ . 313 INCINERBTGY ALPHB . 1 2  

1.41 413 1I'm ALPHA 3.08 I . 

513 EMDIOACTIVE GAS 

TA-21 DP EAST 

NO RUN 

1.23 10-l~ BLDG. 155 N.E. ALPHA .05 

-0058 
I 

.01 ' 

1.31 10-l~ BLDG. 155 N.W. 

1.96 10-l~ 
- 1  

.02 4.13 10-l~ 



STACK DIS CHAFtGE 
TmAL uCi 
DISCRARGZD 

rn,TCIPAL 
ISGTISPE 

TRITIUM 

AVERAGE uCi/al 

4 . 3 2  

2.33 x 

LOCATION 

TA-33 m-6 3 . 6 1  x 10 8. 

~ ~ - 3 s 2  FE-u 2.61 x 10' 

-7.83 10-l~ TA-35-7 FE-2 ALPHA 

F E 3  ALm 

FE-6 ALF'€iA 

PE-7 ALPHA 

FE-8 ALPKB 

TAob3-1 m-14 & 16 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

.13 
-13 3.32 x 10 

, 

m 
-13 3.92 x 10 pu 

3.28 10-l~ .09 Fu 

0 0 Pu 
-15 2.06 x 10 .03 pu 

m 1.24 10-l~ .17 

2.66 10-l~ .04 Pu 

LOO 10-l~ .02 PU FE-11 ALPHA 

FE-12 ALPHA 3.96 10-l~ .08 Al 
0 FE-24 ALPHA 

3.72 10-l~ FE-14 6 16 BETA - 5 4  

FE-9 BETA , .81 MFP 

FE-10 B%TA .53 HFP 
~~ 

6.58 x 1.31 FE-11 BZTA MFP 

1.77 8.76 10-l~ FE-12 BETA MFP 

5.73 10-l~ .002 FE-24 BETA: MFP 

2.03 10-l~ TA-L6-31 FE-1 ALPHA .oooz Pu 

n-236 7.02 10-l~ .006 FE-2.5 ALPHA 

2.21 10-l~ .002 U-233 

.007 7.12 10-l~ 

- 3.51 10-l~ 

EFP 

I F P  

2.21 10-l~ FS-25 BZTA IIFP .02 



_ .  ~ . 
AVERAGE uci/ ia 

TOTAL $ci 
DISCMGm 

PRINCIPAL 
ISOTOPE 

Pu .14 

5.70 3.47 

-15 
2.30 x .io: _. __. .? 

1.10 1 0 - l ~  .53 

1.30 1 0 - l ~  6.26 

MFP 

- " 
a 

MFP 

FE-37 HA, 38 
39 NA, 40 ALPHA 0 0 Pu 

FE-37 NA, 38 
39 SA, 40 BZTA 8.80 1 0 - l ~  .05 MFP 

7.00 x 10 -14 . .  pu 

2.90 1 0 - l ~  FE-45,46 BZTA lr3.61 

pn 0 

8.00 x 5.10 FE-51 BETA IlFP 

3.04 1 0 - l ~  Fu .09 

6 .62  1 0 - l ~  FE-1 B3TA 

FE-2 ALPHA 

FE-2 BETA 

FE-3 ALPHA 

FE-3 BETA 

MFP 1.97 

1.02 1 0 - l ~  .04 Pu 

6 . 9 1  x 2.78 MTP 

1 .75  1 0 - l ~  .06 

.18 

Pu 

5.52 1 0 - l ~  KFP 

TOTALS: 

uCi BETA (HFP) 39.04' / 

uc i  u-235 54.10 ' 
uCi U-238 11.35  

4 - ' 8  '- 3 . 8 7  x 10 
I 

L. 
L 

c 
uci % - 

UCi l35 186.00  J 



.~ 

PAC6 1 OF b 
STACX DISCHARGE 

LOCATICN 
TOTAL uCi 
DISCHARGED 

€!RINCIPAL 
ISrnOPE AVERAGE uCi/ml. 

2 . 9 0  T8-2-9 

TA=3=29 F E = a  ALPHA 

FE15 ALPHA 

FE-19 ALPHA 

FE-20 ALPHA 

FE-23 ALPHA 

Pu 0 0 

.03 1.13 10-l~ m 
3 . 2 3  1.58 , 

. 2 2  

pp. 

4.53 Az 

5.18 x .25 Pu 
-14 , 1.75 x 10 .65 FE-2h ALPHA 

FE28 ALPHA 

FE-29 ALPHA 

-32 ALPHA 

S)A,YB,9C FEEDELS ALPHA 

9A, 9s 9C FFmER BETA 

9-IODINE 131 

FS-33 ALMA 

FE-1 8 2 ALPHA 

FE-7 & 8 ALPHA 

FE-9 ALm 

m-1 & 10 ALFHA 

I 

0 0 pu 

0 0 pu 

0 0 Pu 

Pu 1.98 x lo-- .04 

2.79 MFP 

1-131 

5.65: 

-13 9.21 x 10 

2.67 Pu 

U-235 

U-236 

U-238 

.09 

‘5.18 x TA-3-35 

TA-3-66 

.01 

1.70 .78 

4.29 x .02 
~~ 

1.42 .09 

2.35 9.48 FE-13 

FE-2b 

?E-26 

SHC? 

FE-4 

F3-9 

ALPIiA 

ALPKA 

& 27 ALPFA 

13 ALPHA 

ALPHA 

ALPHA 

’ 1.84 .56  

.07 

5.57 1-06 ; TA-3-102 

TA-3-Ql 
I 

0 1  0 

1.41 .03 , 

1.73 10-l~ .06 FX-10 k L X 4  



.,* PAC3 2 OF b 

STACX DISCHARGE 
TOTAL uCi PRINCIPAL 

ISOTOPE LOCATIa  AVERAGE uCi/mL DISCHARGED 
- 

TA-21 DP WPST 

. BLDG.2EASTALPHA 

BLDG. 2 WEST ALPHA 

8.96 x m .Q2 

pu -15 7.45 x 10 

8.75 x . 01 Pu 

5.43 x .02 Pu 

1.64  10-l~ .04 Fu 

9.75 x 

1.13 10-l~ 401 PROCESS EZTA 

BLDG. 5 EAST ALPHA 

BLDG. 5 E S T  ALPHA 

.05 

-15 1.75 x 10 .05 I 

5.50 x .02 

,007 Pu '6.72 BUG. 5 SPECIAL R E C O V B Y  
~ 

.01  Ftl 1.76 10-l~ 

' -15 1.30 x 10 

~ ~. 

5.19 10-l~ 

2.02 

2.66 x 10-l' 

-13 1.56 x 10 

1.41 

NO RUN 

.11 

49.99 

313 IMCINERBTOR ALPHA .12 

413 MAIN ALPHA 

513 RADIOACTIVE GAS 

TA-21 DP EAST 

BUG. 155 N.E. ALPHA 

BLDG. 155 W.W. ALFEX 

3.08 

TRITTt'M 

1 . 2 3  10-l~ .05 

1 . 3 1  .00'5 

1.96 10-l~ . o i  BLCG. 155 S.E. ALPHA 

BUG. 155 S.Y. SLPIIA 4 . 1 3  .02 
I 



STACK DISCHARGE 

LOCATION 

ra-33 FE-6 

FE-3 A U H A  

, 
ALm 

FEA' ALPHA 

FE-7 ALPHA 

FE-8 ALPHB 

AVERAGE u C i / d  

4.32 

2.33 x 

-15 7.83 x 10 - 

3.32 

-13 3.92 x 10 

-14 3.28 x 10 

0 

-15 2.06 x 10 
_ .  

1.24 10-l~ 
.- 

2.66 x lo-'' 
-15 1.00 x 10 
- c  . .  

3.96 x 10-l' 

0 
- 

3.72 

5.91 

-14 3.53 x 10 
- .  

6.58 x 

- 15 2.21 x 10 

7.12 

3.51 

2.21 

- 

I 

TOTAL uCi '  
D I S m G E D  

8 

7 2.61 x 10 - 
3.- 10 

.13 

4.72 

'1.18 

.09 

0 

.03 - 

.17 

.04 

.02 

.08 

0 

- 
.54 

81 w 
.53 

1 .31  

1.77 

.002 

.0002 

-006 

-002 

007 
I 

.03 

- 
.r 
- 

ISOTOPE 
c 

TRITIUM 

Rl 

I 

.02 

Pu 



STACK DISCHAXGE 
TmAL uCi 
D I S C W G E D  AVERAGE u E / d  

3.47 -14 5.70 x 10 MFP I 

Fu 

MFP 

FS11,12,13 BETA 
/ 

FE-15,16 ALPHA 

~~-1S,16 BETA 

.53 
-14 1.10 x 10 

6.26 1.30 10-l~ 

I 

0 Ftl 0 ,  

8.80 x .05 MFP 

2.00 x 10 - 14 Pu 

MFP 

pa 

.93 

13.61 -13 2.90 x 10 

0 0 

8.00 x 

3.04 

6.62 

1.02 10-l~ 

6.91 10-l~ 

5.10 x lo-' MFP 

Fu .09 

1.97 MFP 

F4.l .04 

MFP 2.78 FE-2 BETA 

FE-3 ALPHA 

FE-3 BETA 

.06 
-14 1.75 x 10 Rl 

.18 5.52 1.P P 

uCi PUJTCNIUM 11.44 uCi BGTA (MFP) - 39.04 

u C ~  U-235 54.10 uc i  uAr 2.74 x 10 

uci 3H 3.87 x 10  

7 

8 uCi U-238 11.35 
I uci 1311 186.00 

I 

, 

c 



r i  (@p!/,-* 7s ALAMOS'SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 
,,/ /& b 

W OFFICE MEMORANDUM 
DATE: December 17, 1974 3)')' 

n/ 
TO : J. E. Dwmner Group Leader, H-1 

'I/ 

Discharge Report. 
r 

Dis trubution : 

Ronald G. Stafford, H-1  

C a r l  Buckland, H-1 

John Gallimore, H - 1  

William Romero, H-1 

William J. Maranan, (=MB-11 

file 

D. Hudspeth, H A  DP- 



I 

- 
~ 

e - - 
REPORT PERIOD @'November 1, 1 9 7 4 ' t o  November 29, 1974 * ? 

- 
TOTAL &i PRINCIPAL : 

AVERAGE uCi/ml DISCHARGED ISOTOPE 

2.90 X lo-' 2.75 x lo7 UAF 

0 0 pu 

PAGE 1 OF 4 

STACK DISCIURGE 

LOCATION 

TB-2-9 

TA-3-29 F E a  ALPHA 

0 0 m 
1.98 x l0'U 

3.54 x lo-& 

121 x 10 -u 
5.80 X loo1' 

FE-19 ALPHA 

FE-20 ALPHA 

FE-23 ALPHB 

FE-24 ALPHB 

. 97 

1.72 

.28 

045 

1.10 x 10-lS 07 FE28 ALPHA 

FE29 ALPHA 

~ 

0 

0 0 m 3 2  m 

9A,9B,9C FEEDEX ALPHA 

Fu 

h 

MET 

0 0 , 

3.30 X lo-& 6.67 9A,9E99C FEZDER BETA 

9-IODINE 131 

FB-33 A L H A  

1-131 3.56 x 10.~3 72 00 

0 0 pu 

U-235 

U-236 

U-2 38 

3a10 X TA-3-35 FE-1 & 2 ALpIlll 

TA-3-66 FE-7 & 8 BLHIA 

FE-9 ALPHA 

2.81 X 10-U 1.29 

. 02 4.29 x io-16 
2.37 X FE-1 & 10 ALFHA 

FE-13 am 
FE-21: ALPHA 

FE-26 & 27 AI,PU 

TA-3-102 SIICP 13 ALPHA 

TA-3-IJit FE-6 ALPHA 

FZ-9 ALPHA 

U-235 

u-238 5.02 x 20.20 

9.86 X looU 
2.47 x lo-u . 03 .U-235 

- 1 , ~  x U-238 2.22 

5.76 X . 009 

9.43 x 10-16 -02 

FE-10 ALRU 



.. . . . .  
I 

PAGE 2 OF b 

STACK DISCHARGE 
TOTAL uCi 
DISCHARGED AVERAGE uCi/ml LOCATI a 

TA-21 DP WEST 

IS GT OPE ~ 

c 

, 
d - 

7.a x 10-l6 

5,88 X 

1.35 X 

1.94 X 

b.39 x lO‘l5 

BLDG. 2 EAST ALPHA 

‘ BLDG, 2 WEST ALPHA 

B U G .  3 EAST ALPHA 

BLDG. 3 WEST ALPHA 

001 m 
. 02 Pu 

02 pu 

.06 Pu 

BLDO. 4 WEST ALRiA 

3.06 x 1o015 
7.55 x 1o015 

401 PROCESS ALW 

kOl PROCESS BETA oa MFP 

.lo Pu 

020 Pu 

3.15 x iooL> BLDG. S EAST ALPHA 

BLDG. 5 W&T ALPHA- 

. 1.32 X logu 
~ 

. 02 BLDG. 5 SFECIAL RECOVERY 
2.33 X .m pu 

3.08 X loou 
1.94 x lO‘l5 

3.66 x 

. COOS Pu 

Fu BUG. , . lSO ALPHA OS 

07 

63.28 

Ar 

313 FAD4 ALPHA 

5.67 X 313 INCIXLUTCB ALPHB 

b13 NUN ALP% 

513 RADIOACTIVE GAS 

TA-21 DP EAST 

s o  
2.15 8.95 x 10-4 

NO RUN TRITIUM 

B U G .  15s N . E .  ALPU 

B U G .  155 W.X. ALFYA 

BUG. 155 S.E. ALPHA 

BLDG. 155 S.V. ALFIIA 

7.79 x lO‘l5 
7.73 x 10-l6 .004 

I 
U-235 

4.77 x 
1.29 X IOou 



.. - 

P h E  3 OF 4 

STACK DISCHARGE 
I 

PRDICIPAL . 
ISOTOPE 

TRITIUM 

TOTAL uCi 
DISCHARGED AVERAGE uCi/ml LOCATION 

Ta-33 m-6 
Td-35-2 FE-ll  

TA-35-7 FZ-2 ALPHA 

FE-3 ALPHA 

FE-6 ALPHA 

FE-7 ALRIA 

FE-8 ALPHa 

-y$.&+ 1.22 x 10 
b.81 X 10- S b  

8.84 X 'lo8 
" 

5.58 X lo( TRITIUM 

P o .  6.02 X loos . 01 
h 9.15 X 10°15 -13 

3.32 X loo" Pu 

Pu 0 

Rl 

Pu 

0 

2.06 x 10-15 . 03 
. 01 
04 

I 

7.29 X pu 

2.66 x lO'l5 
5.02 x 10-16 

FE-10 ALF'HA 

FE-77 ALPHA 

Pu 

m . 01 
.02 

. 0002 
9.90 X FE-12 ALPHA 

FE-24 ALPHA 

FE-15,16,17 BETA 

5.73 x 
7 . u  x lo-l-4 1.08 

. 93 

065 

1.06 

*VP 

MFP 
4 6.78 X 10- FE-9 BSTA 

FE-10 BETA 

FE-11 BETA 

FE-12 BETA 

FE-21, SETA 

TA-L6-31 FB-1 ALPHB 

FE-25 ALPHA 

5.32 X looa MFP 

MFP 

HFP 

7.97 x 10-4 1.61 

2.29 X loou 
&.07 X loo's 0004 pu 

n-238 

u-238 

8.S9 X 

1.10 x 1oo15 

7.12 X 

007 
I 

FZ-25 ALPHA 

FE-1 BETA 

FX-2s EETA 

F5-25 BSTA 

. 001 
W P  007 

005 ' 

I . 02 
5.85 x 1o-Q 

2.21 x lo-U 1-F? 



PAGE b OF' 4 

STACK DISCHARGE 

LOCATION 

TA-!&~ FE-U,12,13 ALP.'IB 

F E U ,  12,13 BETA 

FE-15,16 ALPHA 

FE-15,16 BETA 

FE-37 NA, 38 
39 NA, b0 ALPHA 

1 

! 
j 

i 
i 

i 1 

! 

: 

I 

1 
I 
! 

i 

i 

T ~ A L  uci 
DISCHARGD 

PRmCI?A.L 
ISO?OPE AVEXAGE uCi/ml 

6.70 X 

6.30 X l0.U 
* 2.00 x ld15 

Pu . 05 

MFP h -76 

. 12 

5.80 X 10.14 3.53 MFP 

8.70 x 10-3 Pu 

FE-37 NA, 38 
39 NA, 40 BZTA 

FE-L5,46 ALF'HA 

FE-l.15~46 BEXA 

FE-51 AJ.,HIA 

2.00 x 10-u 
1.10 x 10=lS 
6.40 X lo'u 

MFP 

Pu 

ME'P 

Fa 

MFP 

- 3.67 

0 

6.20 X 

8.74 X 

6.U X 1o.a 

1.67 X 10°15 

4.79 x lo=& 

0 

F E S 1  BETA 5.00 x 10-3 

03 

2.02 

TA-50 FE-1 ALF'FIA pu 

AWP FE-1 BETA 
- 

Pu 

MFP 

Ftl 

KFP 

FE-2 ALPHA 

FE-2 BETA 

07 

2 e 1 3  

FE-3 ALPHA 

FE-3 BETA 

. 01 

.u- 3.36 X Idu 

TOTALS: 

uCi PLUTOflIUM 4.78 uCi BETA ( W P )  28.5 

uc i  UAr 2.75 x 107 ~ c i  u-235 66.6l.1 

uCi 0-238 23.7& uci -3H 9.40 X lo8 
uci 135 72.0 

. .~  .... .... . .. .. ,,. , . - .  . I . .  ~~ .-- .. . . . - Y ~ ,  d .' i '.5 . .  .:.a .: i;, -_I . . . : . i 



Atmospheric releases during 1973 give an indjcation o f  
annual discharges in recent years. 
continuous monitoring o f  stacks. 

These values are derived from 

....... -_ 

Radionuclides 
-. 23BPu, 23gPu 
241 Am, 
233,, 234" 235,,, 
Mixed Fission ProductsJ 

> 9 

13'1 1/ 

. . . .  .'i . .  ,. 
((,,.I 9 7" ,.5-..,p *:.. 

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

1973 Release (curies) 
.......... 

0.0087 
0.001 2 
0.001 4 
0.0042 
0.001 3 

21 0 
770 

6 129 

' c_- 

/- . - - 

. 
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I I Revie wed/La b Car ' -t ALAMOS S C I E N T I F I C  LABORATORY 

LOS ALAMOS. NEW MEXICO 87544 
UNIVERSITY OF CALIFORNIA Publicly Releasable 

OFFICE MEMORANDUM 
TO : J. E. Dummer, Group Leader, H-1 DATE: Nc!rember 26, 1974 

FROM : Jon D. Hudspeth, H-1 

SUBJECT : STACK DISCHARGE REPORT 

SYMBOL : H-1 DP VERlf JED L'YCLA.SsiFiED 
-KLY RELEASABLE ! 

u N L c l a a l s b 7 G r w r p  

3 / 4 / &  
4 b=x\ UanL- 

Attached is the October 8,  1974 to November 1, 1974 

Stack Discharge Report. 

JDH/jh 

Distrubution: 

Ronald G. Stafford, H-1 

C a r l  Buckland, H-1 

John G a l l i m o r e ,  H-1 

William J. M a r a m a n ,  CMB-Il 

f ?.le 
I 



, 
PAGP.1 OF 4 - 

'+i u I 

PERIOD OF October -a, 197b to November I, 197% 
2 

- 
< :  

STACK DISCHARGE 

* .  PRINCIPAL 3 : :  
ISOTOPE 5 

MTAL pCi 
DISCHARGED AVERAGE p C i / d  LOCATION 

Pu FE-15-ALPHA 

m-14 .ALPHA 

FElg-ALPHA 

FE-2O-ALPHA 

r n ~ 2 3 - m ~ ~  

FE-2lr-ALPHA 

n 

Pu 0 

6.97 X 10-llr 

2.72 X looa 
2.55 x lo-u 
1,56 X lowu 
0 

. .  
PU 3.41 

hl 1.32 

pu 1.23 

58 U-235 

Pu 0 FE-29-ALpKA 

F'E-28-ALPHA 

m- 33-ALPHA 
FE-~~-ALPHA 

0' 
I 

0 

0 

0 

Pu 

0 Pu 

. o  Pu 

L.60 X Fkl 9A-ALPHA .93 .. 

9B-ALPHA 

9C-ALPHA 

9A-BETA 

n n 

n 

Pu 

I? Pu 

5.74 x 10-4 FP 

FP I t  9B-BETA 

9C-ETA 

9-IODINE-131 

TA-35-2-FE-11 

Ill ' 11 

0 0 1-131 

8.70 X loo6 9.u x 107 Tritium 

m- 2 -ALPHA 

FE-3-ALPHA 

FE-~-ALPKA 

FE-7-ALPHA 

FE- 8-ALPHA 

m-1 & 2-mm 

1.20 x 10-15 02 TA-35-7 Pu 

Pu 

Pu 

Pu 

1.76 X 

2.65 X lomLs 
3.64 x 001 

TA- 3- 3 5 

0 0 

006 

Pu 

3.10 X loou U-235 



PAGE 2 OF 4 

STACK DISCHARGE 

v 
PRINCIPAL 

A ISO?OPE * 
5 

. D-38 

TOTAL pCi 
DISCHARGED ~ LOCATION 

TA-3-66 FE-7 & 8-wm 

FE-9-ALPH.A 

FE-1 & 10-ALPHA 

FE-13-ALPHA 

FE-24-ALPHA 

FE-26 &  AL ALPHA 

SHOP 1 3 - u ~ ~  

FE-~-ALPHA 

FE-9-ALPHA 

FE-10-ALPHA 

FE-15&16&.l7-ALPHA 

m- 9-ALPHA 

FE-10-ALPHA 

m-11- ALPHA 

FE-12-ALPHA 

FE-24-ALPHA 

FE-1  BETA 
FE-9-BETA 

FE-10 -BETA 

FE-11-BETA 

FE-12-BETA 

FE-24-BETA 

FEL25-ALPHA 

m - 2 6 - m ~ ~  

FE- 2 5-BETA 

FE- 2 6 - ~ m ~  

6.98 X .32 

D-38 2.78 x 10.~5 
2.37 X 

6.99 X 10-llr 

13 

. 15 
2.81 

U-?35 
D-38 

9.06 x io-15 D-38/U-215/Tn 

D- 38 

. 03 

. 08 6.61 X 

0-38 TA-3-102 2.10 

0 TA- 3- 141 0 

. (33 1.41 X D- 38/U- 2 3 5 

0 0 
I 

D-38/tr-235 ' 

k.13 X TA-43-1 Pu 

Pu' 0 U 

2.66 X Pu . Ob 
5.02 x 10-16 001 pu 

Pu 4.95 x 10-6 . 01 
0. 

I 

0 Pu 
14 2.20 x 10- 32 

. 33 

FP 

FP 

1.80 x 10-a FP 27 

. 53 2,66 X looa ' F P .  

FP 
1.a x 10-14 n 
9.36 X .008 ~ D-38 TA-46-9 

1.10 x lo-Q . 01 D- 38 

2.34 X looa .02 - ' 

2.21 x 10-Q D- 38 L L 

r, 



PACE 3 OF 4 
STACK DISCHARGE 

m!l!AL pci ' 
DISCHARGED AVERAGE p C i / d  L O W T I O N  

m-48-1 FE-~L,~~,~~-ALPHA 1.70 X 10 -16 -01 

a-11,12 ,13-BmA 3.70 X looa 2 051 

FE-15916-BETA 7.90 x 10-13 43.83 

FE-15,16-ALPEiA 3.40 X 1.87 Pu 

FP 

Pu 1 . ~ 0  x 10-3 -16 FE-37 NA, 38 
39 NA, 40-ALPHA 2.20 x 10 

m-37 NA, 38 1 

39 NAY 40-BETA 1.40 X Ida 10 FP 

Pu FE-4 5,46-mm 1.60 X loou . 83 - 

FP 
4.50 x 10-13 23.32 

Pu 

Fp 
\ 

FE- ~LALPHA 0 0 

FE-  BETA 6.80 X 4.90 x 10-3 
TA-46-31 FE-1 (Alpha) 1.01 x 10=15 . 0001 

3.05 x 10-14 0003 TA-46-31 FE-1 ( B e t a )  

41Ar TA-2-9 2.50 x 10-5 2.39 x 107 

934-33 FE-6 Tritium 

I 

TA-21 DP WEST 
BLE. 2 EAST-AISHA 

BLX. 2 WEST-ALPHA 

BLDG. 3 EAST-ALPHA 

BLDG. 3 WEST-ALPHA 

BLDG. 4 WEST-ALPRA 

7.42 X . 01 
Pu 3.18 X loou . 01 

7.32 X loo1' .10 Pu 

Pu 

Pu 1.28 X lO-lS . 03 

401 

401 

PROCESS -ALPHA 

PROCESS-BETA 



/ 

! 

PrnTCTPAL 
ISOMPE 

Pu 

1. 

% 

TOTAL p C i  
DISCHARGED AVERAGE u,Ci /ml  IOCATION 

2 . 006 
.009 ' 

2.13'X loofi 
3.19 X 

1.k7 X 

BLDG. EAST-ALPHA 

WEST-ALPHA BLDG . 
BUG. 

BLDGo 

BLDG. 

Pu 

Pu SPECIAL rnC0vERY . 001 
-02 Pu 3.08 X 530 MAIN-ALPHA 

530 R E e  530A & 
531 HOOD EXHAUST 

150-ALPHA 

I I .-- 
7.43 x Pu 

Pu 1.01 x l0'U BLDG. 

BLDG.324 EXHAUST-ALPHA 

33-3 MAIN-ALPHA 

1.63 X 

4.34 x lo-= 
1,og x 

Pu 

u-235 

u-235 

u-235 

u-235 

U-235 . 

7.53 x 10-14 413 MAIN-ALPHA 

1L 1.92 X 10- . .oa 

3.19 x 10-15 BLDG. 155 NOW.-ALPHA 

BLDC. 155 S.E.-ALPHA 

BLDG. 155 SOW.-ALPHA 

* 01 

9.26 X 10-l' 

1.51 x lo-l4 

. 02 TA-50 FE-1-ALPHA 

5.28 X ' FT 

Pu 
FE-1-BETA 

m- 2-ALPHA 
1.57 

. 03 8.60 X 

3.95 x 10-fi FP FE-2-BETA 

%E- 3-ALPHA 

FE-3-BETA 

3.40 X . 01 Pu 

Fp 1.67 X . 0s 

TA-21 DP WEST 513 RADIOACTIVE 
GAS No Run Tr i t i urn 
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,S ALAMOS S C I E N T I F I C  LABORATORY 
UNIVERSITY OF CALIFORNIA 

Los ALAMos, NEW MEXICO 87544 

OFFICE MEMORANDUM 
TO : J. E. D u m m e r ,  Group Leader,  H - 1  D A T E :  Ockober 3 1 ,  1 9 7 4  

I 
VERiFIW W3SSiF1ED 

SYMBOL : 
I 

I 

Attached i s  t h e  September 6 ,  1 9 7 4  t o  October 4 ,  1 9 7 4  

S t a c k  Discharge Report .  

J D H  / l m  

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

Ronald G.  S t a f f o r d ,  H - 1  

C a r l  Buckland, H- 1 

John Gal l imore,  H - 1  

William J. Maraman, CMB-11 

f i l e  

I 



2 
5 

PRINCIPAL .n 
d 

ISOTOPE 2 
TOTAL p C i  
DISCHARGZD AVERAGE p c i / d  LOCATION 

TA-3-29 FE-lS-ALPHA 

FE-14 -ALPHA 

Pu 

Pu 
0 

0 0 

6.2 
1.3 

- 1 3  

- 1 4  
1 . 2 6  x 1 0  

2 .68  x 1 0  

m- 19 -ALPHA 

FE-ZlO-ALPHA 

m - 2 3 - m ~ ~  

FE- 24 -ALPHA 

FE-29-ALPHA 

FE-2e-ALpHA 

FE- 33-ALPHA 

FE- 32-ALPHA 

9A-ALPHA 

9B-ALPHA 

9C-ALPHA 

Pu 

Pu 

-15  9 . 7 5  x 1 0  Pu 0 .47  

1.15 -14  3 .09  x 10 - u-235 

Pu 

Pu 

-16 3 . 1 2  x 1 0  

0 

0.01 
0 

TU n 

Pu 0 

-15 1.13 x 10 Pu 

II II Pu II 

II Pu II II 

-14  4 .45  x 1 0  '9A-BETA 

9B-BETA 

9 .0  

II - FP II II 

II I 1  II FP - 
9C-BFITA 

9 - I O D I N E - 1 3 1  
-13 2.50  x 1 0  52.0  

7 6 . 5 0  x 1 0  

1-131 
-6  6 .19  x 1 0  Tritium TA-35-2-PE-11 

TA-35-7 FE-2-ALPHA 

~~~ 

1 - 0 8  x 

7 . 3 3  1 0 - l ~  

7.48 x 10 

1.17 x 10 

-15  

-15  

Pu 

pu FE- 3-AL9HA 

FE- 6-ALPHA Pu 

FE-7-ALPHA Pu o.004 
0 ! FE- ~ - A L P K ~  Pu 0 

0 0 TA-3-35 FE-1 & 2-ALPHA 



f&J 
. . . ._ . 

2AGL 2 OF 4 

STACK DISC€!!GZ 

FE-7 & 8 - m ~ ~  

FE-9-ALPHA 

FE-1 & 10-ALPHA 

FE-1  ALPHA 

FE-24-ALPFA 

FE-26 & 27-ALPHA 

SHOP 13-ALPHA 

FE- 6-&m 

FE- 9-ALPHA 

FE - 10 -ALPHA 

FE-15&16&17-ALPHA 

m- 9-ALPHA 
FELlO-ALPKA 

FE- 11-ALPHA 

FE-12-ALPEL4 

FE-24-ALPHA 

FE-15&16&17-BETA 

FE - 9 -BETA 

FE-10-BETA 

FE-11-BETA 

FE-12-BETA 

FEL24-BETA 

m-25- HA 

m- 26-mx.4 
FE-25-BETA 

FE-  BETA 

PRINCIPAL 
ISOTOPE 

TOTAL pCi 
DISCRARGED AVERAGE pci/trL 

-15 
' 8 .73  x 1 0  

LOCATION 

TA-3-66 - D-38 0 . 4  

D- 38 4 - 3 9  x1n -16 - - 1 6  

- 1 4  5 . 6 4  x 10 

0.06 

2.28 
-15 

-14 
- 

8.26 x 1 0  

0 . 0 2  

0.1 

0 D- 38 TA- 3 -10 2 

TA-3-141 0 

-16  4 . 7 1  x 1 0  0 . 0 1  

0 .04  

0 . 0 1  

0 

0 . 0 4  

-15 

-16  

1 . 1 5  x 1 0  

6 - - 8 9  x 1 0  

D- 38/u- 23 f 

TA-43-1 Pu 

Pu 0 
-15 2 . 9 1  x 1 0  Pu 

Pu -16 5.02  x 1 0  0.01 

pu -16 4 .95  x 1 0  0.01 

0 0 

-14  2 .75  x 1 0  0 . 4  
, 

FP 
-14 '2.31 x 10 FP 0 . 4  

- 1 4  2.0 x 1 0  Fp 

' F P  

0.3  

-14 3.0 x lG 
, 

0.6  

: 0.8 FP 
- 1 4  

-15  

-15  

-15 

o-14  

- 1 4  

3 . 9 6  x 1 0  

2 .86  x 1 0  

d 2 L u L  
3 - 7 3  x 1 0  

2 .34  x 1 

2 . 2 1  x 1 0  

FP 0 . 0 0 1  

TA-46-31 n- 38 o,oo5 

o.003 D-38 
a 

D- 38 4- 

D- 38 6 
2 
1 

0 . 0 2  

0 . 0 2  



PAGE 3 OF 4 
STACK DISCHARGE 

LOCATION 
TOTAL p C i  

AVERAGE p C i / d  DISCHARGED 

-I VI 

5 TA-48-1 FE-11 J 1 2 , 1 3 - ~ ~ ~  6 . 2  x 1 0  0 . 0 4  pu -16 

~ ~ - 1 1 , 1 2 , 1 3 - ~ m  4 . 0  x 1 0  -14 2 . 7 0  FP 

373-15  ALPHA 3 . 1  x 1 0  0 . 5  Pu 
I 

-15 

FE-15, &BETA - 1 4  3 . 2 3  FP 5 . 9  ,x 1 0  

. O  0 
pu 

373-37 NAJ 38 
39 Nh, 40-ALPHA 

39 NA, b - B E T A  4 . 7  x 1 0  -13 2 . 9 2  FP m-37 NAJ 38 

FE-4 5 J46-ALPHA 5 . 9  x 1 0  0 . 0 3  Pu - 16 

FE- ~LALPHA 

I FP 
1 . 8 5  

-14  3 . 6  x 1 0  

0 0 Pu 

FE- 51  -BETA 2 . 6  x 1 0  0 . 0 2  FP 

TA-46-31 FE-1 (Alpha) 1 . 0 1  x 10 0 . 0 0 0 1  Pu 

-14 

-15 

0 . 0 0 6  FP -14  6 . 1 0  x 1 0  
TA-46-31 FE-1 (Beta) 

TA-2-9 1 . 6  x lo-’ 1 . 4 7  l o 7  1 

c 

9 - 1 7  x 1 0  6 . 1 1  x l o 8  -5 
’ .  

BLDG. 2 EAST-ALPHA 0 . 0 2  -15 1 .20  x 10 

0.01 -16  BLDG. 2 WEST-ALPHA 4 . 2 4  x 1 0  

41Ar 

~~ ~ 

Tritium 

Pu 

Pu 

BLDG. 3 EAST-ALPHA 9 . 6 0  x 1 0  0 . 0 1  Pu -16 

BLDG. 3 WEST-ALPILA 

BLDG. 4 WXST-ALPX.4 

401 PROCESS-ALPHA 

401 E’ROCESS-BETA 

5 .31  x 1 0  -16  0 . 0 2  pv. 

1 . 2 0  x 1 0  -15 0 . 0 3  Pu 

3 . 2 1  x 1 0  -16  0 . 0 0 1  Pu 
d 

0.13 FP - 4 
-14  2 . 9 5  x 1 0  

‘2 



PAGZ 4 OF 4 
STACK DISCHARGE -- 

-I 

i u 
L- 

PRINCIPAL h 

Pu 2 

'> 
W 

f ISOTOPE 
d VI 

TOTAL $3. 
DISCHARGED AVERAGE n C i / d  LOCATION 

BLDG. 5 EAST-ALPHA -16  7'. 43  x 1 0  
2 

0 . 0 2  

-16  
2 . 1 3  x 1 0  0 . 0 0 7  Pu 

-15  2 . 3 1  x 1 0  Pu 0 . 0 0 2  

0 . 0 2  -15 2 .13  x 1 0  pu 
-16  3 . 1 9  x'10 0 . 0 0 0 5  

Pu 
. .  ~~~ 

- 1 4  1 . 4 5  x 1 0  Pu BLDG. 150-ALPXA 

BLDG 324 EXHAUST-ALPHA 

3 3  MAm-ALPHA 

1 
\Ab 
\\ 

/ 
Pu -16  

- 1 3  

-13 

- 1 4  

-13 

5 . 3 2  x 1 0  

6 . 2 2  x 1 0  

3 .05  x 1 0  

5 . 7 9  x 1 0  

1 . 0 8  x 10 

0 . o c z  

U-235 1 1 . 6 9  

313 INCl3EXATOR-ALPHA 0 .24  

413 MA~-ALPHA 1 .26  

0 .46  

- 1 5  2 . 1 1  x 1 0  U-235 . 0 . 0 0 9  

u-235 
-15 1 . 2 2  x 1 0  BLDG. 155 S.E.-ALPHA 0 .007  

-15  3 .63  x 1 0  0 .02  u-235 

Pu -15  4 .35  x 1 0  TA-50 FE-~-ALPHA 

FE-1-BETA 

FE-2-mHA 

J 
-14 6 . 8 1  x . 1 0  2.03  F P -  

PU 

FP 

-15 1 . 9 3  x 1 0  0 . 0 8  

- 1 4  4 .43  x 1 0  FE - 2 -BETA 

m- 3-ALPHA ' 
FE - 3 -BETA 

- 1 4  2 .79  .x 1 0  0 . 0 9  Pu 

F p -  
- 1 4  2 .83  x 1 0  0.09 

TA-21 DP 'tEST 513 R A D I O A C T I W  I NO RUN 
GAS 



7 s  ALAMOS S C I E N T I F I C  LABORATORY 

- LOS ALAMOS. NEW MEXICO 87544 

Reviewed/Lab CWn 

I 

UNIVERSITY O F  CALIFORNIA I. Publicly I c Releasable Bl\d -* 
i 

I 
OFFICE MEMORANDUM 

T O  : J. E. Dummer, Group Leader, H-1 D A T E :  October 3, 197 4 31 
I 
I 

FROM : Jon D. Hudspeth, H-1 

SUBJECT : STACK DISCHARGE -PORT E .  : I r  , I  

I---- r --- --I_ 
--- 

I SYMBOL : H-1 DP 

Attached is the August 9, 1974 to September 6, 1974 

Stack Discharge Report. 
I 

JDH / lm 

Distrubution: I 

Ronald G. Stafford, H-1 

Carl Buckland, H-1 

John Gallimore, H- 1 

William J. Maraman, CMB-11 

file 



STACK EISCIrARGE 

LOCATION 

TA-3-29  FE-15-ALPHA 

FZ-14-ALPHA 

FE- 19 -ALPHA 

FE-2o-ALPHA 

F E - ~ ~ - A L P H A  

FE-24-ALPKA 

. FE-29-ALPHA 

FE-28-ALPHA 

0 

-16 7.4 x 10 
4.7 1 0 - l ~  

-14 3.5 x 10 
-15 6.2 x 10 

8.0 x 10 

4.2 x 10 

4.2 x 10 

-14 

-16 

-15 

I 
TOTAL $3 
DISCHARGED 

0 

.04 

2.3 
I 

1.7 

.3 

PFiIXC LPAL 
ISOTOPE 

Pu 

PU 

P U  

Pu 

PU 

u-235 

Pu 

Pu 

Pu .44 -14 FE- 3 3-ALPHA 1.1 x 1 0  

m- 32-ALPHA 

9A-A1Jk.A 

3.1 x 10 -14 . 1.3 PU 

9.4 x 10 -15 1 . 9  Pu 

II II Pu 9B-ALPIIA 

9C-ALPHA 

9A-BETA 

9B-BETA 

II II Pu 

2.7 x 10 -13 54.2 FP - 
II 

II FP 
-- - 

9 - I O D I N E - 1 3 1  

TA-3-35-2 ?'E-11 

TA - 3 5-7 FE - 2 -ALPHA 

TA-3-35 P'E-1 i?r. 2->L?IW 

1-131 -- 1237.0 -12 - 6.1 x 10 

T r i t i u m  8 1.9 2.0 x 10 
-15 3.2 x 10 .03 Pu 

- .3 Pu 

.01 Pu 

-14 

-15 
- 2.8 x 10 

2.4 x 10 
I-- ~ 

I 

-. 0 0 :  Pu 
I 

0 0 '  PU 



PAGE 2 OF 4 

STACK DISCHARGX 
I 

MTAL p C i '  
AVERAGE pCi / r l  DISCHARGED 

9.8 x 1 0  .45 

1.7 X 1 0  .08 

-15 

-15 

PRINCIPAL 
ISOTOPE LOCATION * 

TA-3-66 FE-7 & 8 - f i ~ ~ A  ' 

FE- 9-ALPHA 

FE-1 8c 10-ALPHA 

D- 38 

D- 38 
~~~ 

.009 
-16 1.4 x 1 0 u-235 * 

D-33 -14 1.1 x 10 -47  ALPHA 

-15 

-13 

-16 

-16 

- 15 
-15 

-16 

9.8 x 10 

1.2 x 10 

5.2 x 10 

3.2 x 10 

8.9 x 10 

3.1 x 10 

6.8 x 10 

-- 

FE- 21+ -ALPHA 

FE-26 & 27-ALPHA 

D- 3 8 h - 2 7 5  /Tn 

D- 38 
.03 

TA-3-102 SHOP ~ ~ - A . L P H A  D-38 

D- 38 /u-23 5 

-01 

.005 Th-3-141 FE-6-UXA 

FE-9-ALPHA 

FE-10 - ALPIiA 

I19 

.11 

-01 

PLl -16 

-15 
5.8 x 10 

6.6 x 1 0  

FE-9-ALPE4 

FE-10-ALPHA 

FE-ll-ALPHA 

FE-12-ALPHA 

.008  

.1 
-16 5.0 x 10 .01 
-16 

-16 
.01 - 4.9 x 10 

2.5 x 10 .00009 E-24 -ALFXA 

FE-1 5 m h 1 7 - 1 3 ~ ~ ~  

FE-g-EETA 

FE - 10 -BETA 

-14 2.4 x 10 
-14 

-14 
4.3 x 10 .6 

4.2 x 10 .64 

F? 
FP 

-14 6.0 X 10 FE-ll-BEW 

FE-12-B2TA 

~ z - 2 4 - 3 ~ ~ ~  

TA-45-31 E - ~ ~ - A L P H A  

1.2 

1.6 

FP 

F? 

Ti 

-14 7.9 x 10 
-14 2.8 x 10 .01 

.02 -14 2.3 x 10 D- 38 
-15 6.6 x 10 .006 m- 26-A-m D-38 

D- 38 -14 4.6 x 10 .04 E- 2 5-BETA 
-14 3.3 x 10 m- 2 6 - e m  .03 - --- 



PAGE 3 OF 4 
S T A ~  D I S C ~ G E  

LOCATION 

h-11,12  ALPHA 

~~-11,12,13-13m~ 

FE-~~,~~-ALPHA 

FE-15, &BETA 

373-37 NA, 38 
39 NA, 40-ALPHA 

FE-37 NA, 38 
39 NA, b-BETA 

FE-4 5 ,   ALPHA 

F E - ~ ~ , ~ ~ - B E T A  

FE- 51-A.LPISA 

a- 51 -BETA 

TOTAL pCi 
DISCHARGED 

PRI?!CIPAL 
ISOTOPE AVERAGE p c i / r !  

-15 1 .5  x 10 TA - 4 8- 1 .10 
Pu 

5.0  

1.5 x 1 0  

1.1 x 10 

-14 

-13 

0 

FP 

Pu 

FP 6.0 

0 Pu 

-14 1.1 x 10 . 0 7  FP 
-14 2.6 x 1 0  Pu 1.36 

FP -13 5 . 5  x 10 2 8 . 8 1  

.001 

. 0 2  

Pu -15 2 .2  x 1 0  

FP - 1 4  2.1 x 1 0  

1 . 0  x 10 . -15  .OOOl PI-- Pu FE-1  ALPHA TA-4 6 -3 1 

FP 
I_ -- .007 

-14 F E - ~  BETA 7 . 1  x 1 0  

TA-2-9 

- -  
8 Tritium 6.37 x 1 0  8 .28  x l o q 5  

~ ~ - 2 1  DP  ST 

B L E .  2 EAST-NSKA 3 . 6  x 1 0  -15 .05 Pu 

-15 . 0 4  Pu 

-15 P d  

.02 
-16 

.06 
-15 

- 1 6  

---LLLx- 1 0  -- 

3 . 4  x 10 -.05 - - 
6.5 x 1 0  

- 2.5  x 1 0  

PU 

Pu 

Pu ,003  7 .7  x 10- 

RLDG, 2 WEST-ALPHA 

hl PROCESS-AWH.4 

401 PRXESS-BETA F P -  -14 
1 . 3  x 1 0  .06 



. .. 

PAGE 4 OF 4 

STACK D I S C M G E  
TOTAL pCi ' 
DISCHARGED 

PRIXCIPflL 
ISOTOPE MCATIOIJ AVERAGE pCi/rL 

- 1 6  

- 1 6  

-15  

-15  

5 .5  x 1 0  

2 .2  x 1 0  

5 .6  x 1 0  

2 . 2  x 1 0  

BLIX;; 5 WT-ALPHA . 0 2  Pu 

. 0 0 7  Pu 

Pu . 0 0 6  

. 0 2  
I 

Pu 

B L E .  530 R4S. 530A & 
531 HOOD EXKAUST 

BLEG . 150-AL?HA 

BLDG. 324 EXHAUST-ALPHA 

3 3 K4DT -ALPFA 

313 INCIXEYIVR-ALPHA 

413 MA,IN-ALPX.A 

5 .4  x 1 0  - 1 6  Pu  . 0 0 0 9  

-16 8.6  x 1 0  

1 . 1  

-12 
- 1 3  

1.12 1 0  

2 . 2  x 1 0  

3 .8  x 

Pu 

Pu 

. 0 2  

u-235 

u-235 

U-235 

2 0 . 7  --.. - 
.18 --- 
81 

TA-21 DP EAST 
BLDG. 155  N,E.-ALPKA 

-15  5.0 x 10 . 0 2  u-235 

-16  

- 1 6  

-15  

-15  

-13  

- 1 5  

8 . 4  x 1 0  

5 .0  x 1 0  

1 . 9  x 10 

1 . 3  x 10 

1.5 x 10 

9.1 x 10 

u-235 

E m *  155 S,E.-ALPK4 

BLDG. 1 5 5  S.W.-ALPHA 

u-235 

U-235 

TA-50 m-i-mm - 0 4  

4 . 4 1  FE-1-BETA 
Pu 

E- 2-mHA 

- 1 4  6.8 x 1 0  FE-2-BETA 2 .75  

-13  5 . 0  x 1 0  FE- 3-ALPHA Pu 1 . 6  

-13 2 . 1  x 1 0  FEL 3-BETA . 6 6  

TA-21 DP YXST 513 RADIOACTIVE 
GAS T r i t i u r c  -- N n  RTTN 



I 

3s  ALAMOS SCIENTIFIC 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 H-l D". P. SITES 
OFFICE MEMORANDUM +y 41 

DATE: September 23 ,  1974.' 
T O  : J. E. Dummer, Group Leader, H-1 

Attached are corrections to the July 12, 1 9 7 4  to 

August 9, 1 9 7 4  STACK DISCHARGE REPORT: 

JDH / lm 

Distribution: 

Ronald G. Stafford, 
Jon Hudspeth, 
Carl Buckland, 
Allen Valentine 
John Gallimore, 
LaMar Johnson 
William J. Maraman, 
Richard Bard, 
John Schulte, 
John Farr, 
Robert Mitchell, 
DP File 

H-1 
H-1 
H-1 
H-1 
H-1 
H-8 
CMB-11 . 

CMB-8 
CMB-14 
CMB-3 

H-5 

I 



TA-3-66 FE-1 & 10-ALPHA 

TA-48-1 FE-37 NA, 38 
39 NA, 40-ALPHA 

TA-2-9 

TA-21 DP WEST 
Bldg. 3 WEST-ALPHA 

Bldg. 530 Rms. 530 & 

531 HOOD EXHAUST 

AVERAGE pCi/ml 

-15 4.7 x 10 

-16 1.4 x 10 

4.3 

-16 9 . 6 ' ~  10 

7.4 x 10 -16 

Total pCi Principal 
Discharged Isotope 

0.3 U-235 

8.7 x Pu. 

3.87 lo7 'Ar 

0.03 Pu 

0.001 Pu 

. .  



Attached is the July 12, 1974 to August 9, 1974 
Stack Discharge Report. 

I 
I 

JDH / lm 
Distribution: 
Ronald G. Stafford, H-1 
Jon Hudspeth, H-1 
Carl Buckland, H-1 
Allen Valentine, H- 1 
John Gallimore, H - 1  
LaMar Johnson H- 8 
William J. Maraman, CMB-11 
Richard Bard, CMB- 8 
John Schulte, CMB-14 

Robert Mitchell, H-5  
John Farr, CMB-3 

DP File 
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I 
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r 

J 

PAGE 1 OF 4 

STACK D I S C I L U G E  

- 

I 

mAL pci  
DISCHARGED 

0.03 

PRINCIPAL 
ISOTOPE LOCATION AVERAGE p C i / d  

-15 0.9 x 10 TA-3-29 FE-15-ALPHA Pu 
-13 0.2 x 10 Pu 1.10 

53.60 
-13 11.0 x 10 FE-19-ALPHA Pu 

-13 

-15 

-14 

-15 

-15 

2 . 8  x i o  
2.9 x 10 

3.7 x 10 

1 . 2  x 1 0  

2.4 x 10 

FE-2o-ALPHA 

FE- 2 3-ALPHA 

FE- 24 -ALPHA 

Pu 

1.40 

0.06 

0.11 

U-235 

m - 2 9 - m ~ ~  Pu 

FE-28-ALPHA 

FE- 3 3-ALPHA 

pu 

-14 2 . 2  x 1 0  Pu 0.90  

Pu -14 

-14 
1.7 x 10 

3.3 x 10 

FE- 3 2 - w ~ ~  

9A-ALPHA 

9B-ALPIirz 

9C-ALPirA 

9A-BETA.. 

0 . 7 0  

6.50 Pu 

Pu 
11 I t  11 

-14 9 . 1  x 1 0  18.30 F? 
11 11 Fp 

I 
I1 9-BETA 

9C-BETA 

9 - I O D E T E - 1 3 1  

11 11 I1 

-- 56 .0  

7 5 . 4 9  x 10 

-13 2.8 x 10 

1.47 
-14 1.1 x 10 Pu 0.10 

Fz- 3-ALPU 

FZ- 6 - k r z ~ ~  

FX-7-ALPtr-4 

FE- 8-ALpiU 

T4-3-35 FE-1 h 2-ALPrn 

-15 4 . 7  x 1 0  Pu n nq  

0.01 ' 

-1s 2 . 5  x 10 
-16 8 . 8  x i o  0.003 

0.001 

h 

Pu 
-16 4.0 x 10 
-15 1.0 x 10 0.02 u-235 



PAGE 2 OF 4 
' I  . 

STACX DISCWIGZ 

I 

TOTAL pCi 
AVERAGE uCi./rl DISCKAilGZD 

& -14 

-15 

2.0 x 10 

8.6 x 10 0.40 
/ - ----- 

PRINCIPAL 
ISOTOPE 

. D-38 
LOCATION - 
TA-3-66 FE-7 & 8-ALPHA 

FELg-ALpHA 

m-1 & 1o-ALPHA 

D- 38 

6.31 x 10 -15 
-14 

4.7 x 10 
8.5 x 10 

u-235 

D- 38 FE-13-ALPHA 

FE- 24 -ALPHA 

FE-26 & 2 7 - m ~ ~ ~  

0.07 ,-14 2.3 x 10 D- 3 8 h -  2; 5 /Tn 

D- 38 0.03 -14 2.5 x 10 

D-38 0.05 -15 2.6 x 10 TA-3-102 SHOP 1 3 - m ~ ~  

-16 6.4 x 10 
I 

0.01 D- 38lu-23 5 - 
D- 38/U- 2 j 5 -15 3.3 x 10 0.07 FE-9-ALPHA 

-15 
FE-10-ALPHA 0.08 

0.50 

0.50 

2.3 x 10 

3.4 x PO 

3.6 x 10 

-14 

-14 Pu 

Pu 0.40 -14 2 . 7  x 10 

Pu -14 5.0 x 10 1.0 FE-11-ALPHA 

1.10 -14 5.4 x 10 PU 

Pu 

FE-12-ALPHA 

FE-24 -ALPHA 5.7 x 10 -15 0.002 

0.007 
-16 5.0 x 10 FT 

FP 0.02 -15 1.5 x 10 FE-9-EETA 

m-10 -BETA 
FT 

0.06 o-15 

0.07 -15 

-16 0.02 

4.0 x 1 

1.5 x 10 

9 . 9  x 10 

FE-11-BETA 

FE -1 2 -BETA 

FE-24-BETA 0.0001 

0.07 

0.02 

0.06 

0.02  

-16 

-14 

-14 

-14 

-14 

2.9 x 10 

8.2 x 10 

2.2 x 10 

7.0 x 10 

1.4 x 10 

I 
FP 

D- 38 TA-46-31 m - 2 5 - m ~ ~  

m-26-rn1i.a 

FE-25-BETA 

D-38 

D- j8 

D- 36 E-26-BETA 



. 

PAGE 3 OF 4 
' STACK GISCHARGE 

LOCATION 

TA-48-1 h-u  ALPHA 

PRINCIPAL 
ISOTOPE 

TOTAL wci 
AVERAGE: pCi/rcl DISCHARGED 

1.5 x 1 0  0 . 1 0  

4 . 3 7  1 . 5  x 1 0  

6 . 3  x 1 0  0 . 3 5  

2 . 5  x 1 0  

-15 

-14  

- 1 5  

-12 
1 3 6 . 0  

Pu 

Fp 

-15  ALPHA 
FE- 15,16-BZTA 

Pu 

FP 

-16 - 1 4  1.4 x 10 8 . 7  x 10 pu 

-15 1 . 6  x 1 0  0.05 
FP 

0.10 -15 2 . 0  x 1 0  FE-4 5,46-ALPH.A Pu 
FP 

3 6 . 1  8 

-13 6 . 9  x 1 0  313-4 5 ,  46-B~TA 

4 . 3  Pu -17  1.4 x 10 m- 51-ALPHA 
~~ ~ 

- 1 5  1.4 x 10 3.2 FE- 51 -BETA 
, 

TA-'46-31 FE-1 ALPHA 2.0 x 10 Q.0003 

o.003 3.1 x 10 

-15  

- 1 4  TA-46-31 FE-1 BETA 

TA-2-9 41Ar 

8 6 . 4  x 1 0  8.3 x TA-33 FE-6 T r i  t i u y  

Fp 

TA-21 DP W E T  
BLCG. 2 E4ST-ALPXA 

BLDG. 2 WEST-ALPHA 

0.01 

0.01 

0.01 

-13 

-16  

-16 

6 . 6  x 1 0  

3 . 2  x 1 0  

8 . 5  x 10 
I 

pc. 

Pu 

BLDG. 3 EXST-ALPFA Pu 
- - '7 

9 . 6  x 1 0  -16  ( 0 . 2 9  ,? Pu BLDG. 3 mST-ALPHA 

BLDG. 4 WZST-EJIPHA 

401 PFtOCESS-AWdA 

401 Pi?OCESS-BET.4 

-15 1.4 x 10 
w 

0 . 0 3  Pu 

0.01 -15 2.5 x 10 Pu 

0 . 0 4  -15 9 . 0  x 1 0  - FP 



% 
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STACK D I S C M G E  

TOTAL pci I 
DISCHARGE3 

PRINCIPAL 
ISOTOPE AVERAGE u . C i / d  IBCATION 

-- - BLDG.' 

BLDG . 
BLDG. 

BLDG . 
BLDG. 

BLDG . 

-16 EAST-ALPHA .- _ -  8.5 x 10 _ _ _ _  - 
0.02 Pu 

Pu 0.02 WEST-ALPHA 

SECIAL RECOVERY 

-16 

-15 

-15 

-16 

5.3 x 10 

3.9 x 10 

1.2 x 10 

7.4 x 10 

I 

0.004 Pu 

Pu 530  MAIN-ALPHA 0.008 
I 

0 .002 530 RMS. 53OA ti 
5 3  HOOD EXHAUST Pu 

Pu -16 5.7 x 10 1 S - A L P H A  0.02 

-Pu -15 7.4 x 10 0.12 

37.87 -12 2.0 x 10 U-235 313 MAIN-ALPHA 
- 

- U-235 
-13 1.4 x 10 0.11 
-14 3.6 x 10 0.78 - 413 MAIN-ALPHA u-235 

- 1.5 7.8 x 10 0.03 

0.002 

-235 

U-235 
-16 4 . 2  x 10 

3 - q  x 10 

1.1 x 10 

1.6 x 1 

4.2 x 10 

1.2 x 10 

3.5 x 10 

6.4 x 10 

1.3 x 10 

-16 

-15 

o-15 

-14 

-15 

-14 

-16 

-14 

BLEG. 15: S.E.-ALPHA u-235 0 .002  

u-235 

Pu 

FP 

0.005 

TA- 50 FE-l-WsiIA 0.05  

FE-1 -BZTA 

FE-2-ALPHA 

1.24 
Pu 

0 . 0 5  

Fp FE-2-BZ"A 1.41 

0 .002  m- 3-mm 

FE- 3 -BETA 0 . 0 4  FP 

TA-21 D,3 XZST 513 
T r l t i u -  
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OS ALAMOS 
UNIVERSITY OF CALIFORNIA 

LO5 ALAMOS. N E W  
H-1 D. P. SITES 

OFFICE MEMORANDUM 
DATE: September 23, 1974 

TO : J. E. Dum.er, Group Leader, H - 1  

VEenmED ultM=USSlFF€i3 

L A ~ ~ K C W ~ G W  
- p u B u c k Y  R€LWABLE 

FROM : Zon D. Hudspeth, H-1 

SUBJECT : STACK DISCHARGE REPORT CORRECTIONS 
-KXi.x2\-~ 

I 3)s/m 

Attached are corrections to the July 12, 1974' to 
I 

August 9, 1974 STACK DISCHARGE REPORT: 

JDH / lm 

Distribution: 

Ronald G. Stafford, 
Jon Hudspeth, 
Carl Buckland, 
Allen Valentine 
John Gallimore, 
LaMar Johnson 
William J. Maraman, 
Richard Bard, 
John Schulte, 
John Farr, 
Robert Mitchell, 
DP File 

H -'l 
H- I 
H-1 
H - 1  

H-1 
H- 8 
CMB-11 
CMB-8 
CMB-14 
CMB - 3 
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L O 5  ALAMOS S C I E N T I F I C  L A B O R A T O R Y  
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 07544 
Reviewed/Lab CWn 
publicly R&asabl@ 

T O  

FROM : 

SUBJECT : 

SYMBOL : 

OFFICE MEMORANDUM "I 
I 

DATE: September 1.9, 1974 J. E. Dummer, Group Leader, H-1 

Jon D. Hudspeth, H-1 

STACK DISCHARGE REPORT 

H-1 DP 

I 

Attached is the July 12, 1974 to August 9, 1974 
Stack'Discharge Report. 

I 

JDH / Im 
Distribution: 
Ronald G. Stafford, H-1 
Jon Hudspeth, H- 1 
Carl Buckland, H- 1 
Allen Valentine, H- 1 
John Gallimore, H- 1 
LaMar Johnson H- 8 
William J. Maraman, CMB-11 
Richard Bard, CMB- 8 
John Schulte, CMB-14 

Robert Mitchell, H-5 
John Farr, CMB-3 

DP File 
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PAGE 1 OF h 

STACK DISCLUGE 

. PRINCPAL 
ISOTOPE 

TOTAL pci 
DISCHARGED LQCATION 

FE-15-ALPHA Z. 5 

FE-14-ALPHA ,s AJ 

FEXg-ALPHA 3 5  

FE-20-ALPHA 3111 

FE-23-ALPHA qA/ 

FE-24-ALPHA 4 5  

m-29-ALPIIA 5d 

FE-~~-ALPHA 5s 

AVERAGE p , C l / d  

0.03 Pu -15 0.9 x 10 TA-3-29 
-13 1.10 0.2 x 1 0  Pu 

53.60 Pu -13 11.0 x 10 

Pu - -13 2 . 8  x 1 0  
I 
I 

Pu - -15 2.9 x 1 0  

U-235 1.40 -14 3.7 x 10 

Pu 

pu 
0.06 

0.11 

-15 

-15 
1 . 2  x 1 0  

2.4 x 1 0  

FE-33-UPHA 75 Pu -14 

-14 

- 1 4  

2 .2  x 1 0  

1 . 7  x 1 0  

3.3 x 10 

0.90 

Pu m - 3 2 - m ~ ~  7d 0 . 7 0  

6.50 

It 

Pu 

Pu 

Pu \ 

11 I1 

I1 11 9 C - ALPFA 

-14 9.1 x 10 9A-BEX'A 18.30 
I 

I 1  I1 m - B E T A  

9 C - B F T 4  

9 - I O D N E :  131 
-13 2.8 x 10 1-131 

Tr f t i CI? -- 5.49 x 10' ' - 1.47 x lo - '  

-- 0.10 Pu -14 

-15 PU 
- 1.1 x 1 0  

4 . 7  x L O  n n ~ ;  - 
, 

0.01 3 2  

0.003 fi 

0.001 PU 

0.02  

-15 

-16 

-16 

-15 

2.5 x 1 0  

8.8 x 1 0  

4.0 x 1 0  

1 .0  x 10 TJ-235 7' - 



. .. - 
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STACK DISCHILSGZ 

PRINCIPAL 
ISO'IOPE 

TOTAL pCi 
DISCHARGED AVERAGE vCi/r!! 

-14 2.0  x 10 
8.6 x 1 0  -15 

-15 4.7 x 10 
-14 8.5 x 10 

IDCATION - 
. e 3 8  TA-3-66 FE-7 & 8-ALPHA 

D- 38 FE-9-ALPHA 

u-?3 5- 

D-38 

m-1 & 10-ALPFIA 

FE-13-ALPFL4 

-14 

-14 
2.3 x 1 0  

2.5 x 10 

FE-24 -ALPiiA 

FE-26 & 27-ALPHA 

TA-3-102 SHOP 13-m~~ 

TA-3-141 FELS-AL?HA 

FE- 9-ALPHA 

FE-10-ALPHA 

TA-43-1 F E - ~ ~ ~ ~ & ~ ~ - A L P H A  

FE-9-ALPHA 

m-10-ALPHA 

FE-11-ALPHA 

FE-12-ALPHA 

m-24-AUHA 

FX-15&16&17-B3TA 

D- 38h-2  2 5 /'I? 

D- 38 
0.07 

0.03  

D- 38 -15 2.6 x 1 0  0.05 
I -16 6.4 x 10 D- 38 /U-23 7 

D-38/u-2 j 5  

D- 38/u- 2? 5 

0.01 
- 

-15 3.3 x 10 - 0.07 

0.08 
-15 

2.3 x 10 

Pu -14 3.4 x 10 0.50 
~~ 

0.50 Pu -14 3.6 x 10 
-14 2.7 x 10 0.40 Pu 

Pu 

PU 

-~ 

-14 5.0 x 10 1.0 
-14 5.4 x 10 1.10 

Pu -15 5 . 7 - x  10 0 . 0 0 2  

-16 5.0 x 10 0.007 FT 

FP 
F? 

-15 1.5 x 10 0 . 0 2  Fi3-9-EETA 

o-15 

-15 

-16 

-16 

4.0 x 1 

1 . 5  x 1 0  

9 . 9  x 1 0  

2.9 x 1 0  

E - 1 0 - B E T A  

FP FE-11-BETA 0 . 0 3  

0 . 0 2  FP FE-12-BZTA 

FE-~~-BETA 0 . 0 0 0 1  

D- 38 
I 

0 .07 
-14 8.2  x 1 0  TA-46-31 FE-~~-ALPU 

F E - ~ ~ - ~ U ; P E ~ A  D-38 -14 2.2 x 1 0  0 . 0 2  

-14 7.0 x 10 D- 38 

D- 36 
0 . 0 6  

0 .02  
-14 1.4 x 10 ~3-26-3m~ 



TOTAL pC1 
DISCHA30 

PRINCIPAL 
ISOrnPE 

Pu 

pu 

Pil 

. 2  

0.02 

0 .c2 

0.07 

1.28 X Pu 0.005 

8.51 x io-16 0.001 

8.47 X 0.01 

6.41 X 0.005 

2.33 X loeLL 

7.61 X lo‘14 Uranium 0.03 

5.95 x d4 Ura n iun 0.70 

Urenium 6.80 x ’ 0.01. - 
Ura p. i u i? 

Urani l rm 

UT E! n i 11 Ip, 

4.25 X 0.001 

0.003 

0.005 

, 0.01 

; ‘9.75 x 
2.35 X 

8.54 X 

1.33 X 10”’ 

~. 

Pu 

K F  

. Pu 

- 
~ 

1.98 FE-1 - E T A  

1.28 X 10‘0 FE-2-E;LPIia 0.003 

1.93 

0.003 

0.06 
- 

F E - 2 - E r n  

FE- 3-AIZH.A 2.13 x 10-~5 
-4 

3.E2 x 10 FE- 3 - 3 2 A  

Tr i. t, i uz 



ReviewedILa b Ccun 
Publicly Releasable 
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FOUR-WEEK PERIOD OF 5/ i7/74 - 6/14/74 FOUR-WEEK REPORT 
OF STACK DISCHARGE 

FOR YEAR OF 19 74 

Locat ion  Average pCi/cc 

41 
A r  3.1x10-' / 'Ar 2 . 9 2 ~ 1 0 '  TA-2-9 

TA-48-1 

Alpha B e t a  Alpha Beta 

15.99 

1 

FE-11,12,13 0.24 3. 5x10-1 

FE-15,16 ' 31.50 

0.52 

0.62 

FE-37 NA, 38 
39 NA, 40 1.9x10-' 8.3x10-' 0.01 

6. 8x10-1 3.51 92.53 1 . 8 ~ 1 0 - l ~  FE-45, 46 
, 

Zero 

~ 

0.02 2.7~10-I Zero 

c a i  Buckland 
I 

$37 
1" ' 

I 

. _ _  . . .-  - 



I 

TA-2-9 

TA-3-35 FE-2 

Total U C i  Discharged 

41Ar 3.4~10' / .  

4.3~10" ' 0.08 - 
TA-3-66 FE-7 8 8 5. 3x10-1 0 - 3 1  2.41 

FE-9 4.2~10-I - b 39 1.94 

FE-l?, 10 7.8~10-'~ - 0.49 u 
FE-13 

?E-24 

2.7~10-l~ - 
1.1~10-13 

-- 

; 5; 1.09 

0.34 - 
FE-26 27 2. 2x10-1 - 

TA-3-102 (No FE# Shop 15 
Feeder Stack) 

D 3r 0.26 

2.5~10-' - 
9.5~10" ' - 
1.7~10'~ - 
1.5~10" - 
4 . l . ~ 1 0 - ' ~  - 
1.2~10'~ - - 
1. 9x10-1 - 
1.2~10-' - -- 4.4~10"~ 

TA-3-141 FE-6 

FE- 9 

0.05 D 3 %  - 
0.15 - 

0.37 

0.50 

0.04 

0.01 

0.02 

6.4~10'~ 

3.1~10-~ 

- - - - - - 
FE-10 

FE-3 

FE-6 

FE- 7 

FE-8 

Alpha Beta 

1.3x10-' - - 
1.4x10-15 0.02 1.91 

1.3x10-' ' - 
4.5~10-' - 
5. 3x10-1 - 
1. 3x10-1 ' - - 9. 9x10'-1 

0.02 - - 0.07 

1.7~10'~ -- 
1.0~10-13 

2.0~10-13, 0.01 - 
2.33 

1.56 

4.03 
______z 

0.03 1.9x10-' 

2.8~10-I 3.4~10'~ 

-- 
-------- 

3.73 - 
9.8~10-~ , G,:l 

\ 3 . L  ' 



2eviewedfab Cwn 
Qublicly Releasable 

FOUR-WEEK REPORT FOUR-WEEK PERILJ OF 3/22/74 - 4/19/74 
OF STACK DISCHARGE 

FOR YEAR OF 1974 

Lo cat ion Average pCi/cc Total U C i  Discharged 

TA-2-9 'Ar 1. Y x ~ O - ~  41kz 1.57~10~ ' 
TA-3-35 FE-2 

TA-3-66 FE-7,8 

FE-9 

FE-l? ,lo 

FE-13 

2.6~10-l~ 

8. 9x10-' 

0.05 

- 0.41 D -3Y 

' 5.9~10-'~ 

- 2.9~10-1 0.18 

1.2~10-l~ - 0.50 b:jS 

- - FE-24 1.9xlO-' 0.06 

FE-26,27 

- i) :'f 
TA-3,-102 (NO FE# Shop 15 

Feeder Stack) 9.7~10-1 - 0.19 

TA-3-141 FE-6 

FE- 9 

1 3.9~10-' 0.06 

2.0~10-~ 0.42 - 
I 

FE-10 7. &clo-l 0.27 

TA-35-7 FE-2 1.4~10-~ 0.01 /. "' 

FE-3 

FE-6 

FE-7 

FE- 8 

6.5~10-~' . 6.9~10- 

2. O X ~ O - ~  7.9~10- 

6.5~10-l~ 2.2~10- 

6. SxlO-' 1.6~10- 

Alpha . '  Beta 

TA-43-1 FE-15,16 2.1x10-1 1.0~10- 0.03 1.50 

FE-9 3.2~10-' 1.3x10-' 0.04 1.81 

- I  
Beta - Alpha 

I 

I 
FE-10 4.6~10-' 8 .  1xlO-I 0.07 I 1.21 

I 

FE-11 3. 3x10-' 1 . 5 ~ 1 0 "  0.07 2.95 

FE-12 1. 3x10-I 1.7~10-1 0.03 3.51 

FE-24 6.5~10'~ 4.3~10-' 2.3~10-~ 0.02 

\ \ . a  ' 



FOUR-WEEK REPORT 
O F  STACK DISCHARGE 

. - .J  ' --.--- -- 
FOUR-WEEK PE~LOD OF 3/23/74 - 4/19/74 

-3 -  
FOR YEAR OF 1974 

I 

LO ca ti on 

TA-48-1 FE-11,12,13 

FE-15,16 

I 

FE-37 ' NA, 38,  
39 "A, 40 

FE-45,46 

FE-51 

TA-50-1 FE-1 

FE-2 

FE-3 

Averaqe pCi/cc T o t a l  p C i  C l i scha rpd  

Beta - B e t a  Alpha P J  - Alpha 

2.  2x10-1 ?I 1 . 7 ~ 1 0 "  0.15 11.24 

9 . 5 ~ 1 0 "  1. 6x10-1 0.52 8.60 

1.7x10-' 2. 6x10-1 0.01 0.16 

3 . 1 ~ 1 0 - 1  1.9x10-' 0.02 9.89 

Zero 1. 6x10-' Zero 0.01 

3. 2x10-1 ?I 
I 

7 . 3 ~ 1 0 - '  0.10 2.19 

. O r i g . :  J e r r y  D u m m e r ,  H-1  / 
XC: W . J .  M E ~ I ~ ~ ,  CMB-11 

F i-1 e 

Zero 4 .9~10- '  Zero 2 .01  

7 .7~10- '  ?I 2.0x10-' 0.03 0.06 

I - 3 U . l  

! 

I 

! 



Location 

TA-2-9 I 

€E-2 2.5~10-’ ’ 0.03 TA- 3- 3 5 

3.3~10-l~ b-3% 

i) 3s 

- 1.49 

- 1.54 

TA- 3 - 6 6 FE-7,8 

FE-9 3.3~10-’ 

4.9~10“ ’ 
3. lxlo-’ l+ 

0.31 

- 1.25 

0 . 3 3  

0- 3 3  

FE-l? ,.lo 

FE-13 

1.1x10-’ FE-24 

3.4~10-’ FE-26,27 0.3’6 - 0.04 

TA- 3 - 10 2 (No FEg Shop 15 
Feeder Stack) 1.1x10-1 l+ - 0.21 , 0-3P 

Zero FE-6 

FE-9 

FE-10 

Zero TA-3-141 

3.1~10-’~ 0.07 

3.2~10-’ 0.11 

P J  0.01 1.4xlO-’ ’ TA- 35- 7 FE-2 

FE-3 
/ 

FE- 6 

FE-7 

FE-8 

0.01 

0 . 0 3  

0 .02  

3 .  MO- 

6.5~10-I ’ 
6.5~10-’ 

1.2~10-’ 

B e t a  - 
3.2x10-’ l+ 

3.2x10- 

Alpha P u  

0.02 

E t t a  C P  

TA- 4 3- 1 FE-15,16 0.46  

0.44 6.5~10-’ 8.9~10-~ FE-9 

FE-10 7.1s10-’ 0.11 0.46 

c.95 

0.98 

1.2z10- 4. 8x10-1 ‘ 0.02 FE-11 

FE-12 

FE-24 

1.3x10-’ ’ 4.8x10-’ l+ 0.03  

Zero Zero 8.1x10-’ 2. S ~ ~ O - ~  

3 . 3  ‘ 



FOUR-WEEK FXPORT 
OF STACK DISCHARGE 

FOUR-WEEK P dD OF 1/25/74 - 2/22/74 

FOR YEAR OF 1374 
-2- 

, 

Lo ca t i on  I Average pCi/cc 

Alpha B e t a  - A lDha 
L 

B e t a  - 
TA-48-1 FE-11,12,13 1 . 4 ~ 1 0 - ’  ’ 5.7x10-’ 0.10 3.92 

1 . 2 ~ 1 0 - l  5.8x10-’ 6.86 3.18 
I 

FE-15,16 

FE-37 NA, 38, 
39 NA, 40 6 . 7 ~ 1 0 - ’  4 . 2 ~ 1 0 -  0.05  8. Oxlo-’ ’ 

7 . 3 ~ 1 0 ”  0.02 3.1~10“ 

6. 5x10-1 

FE-4.5 , 46 3.78 

5. i X i o -  
~- 

7.1~10-’ 

6. 9x10-1 

4 . 7 ~ 1 0 , - ~  

0.04 

EE-5 1 

1.3~10-~ ’ TA-50-1 FE-1 

FE-2 

FE-3 

2-96 

4 . 2 ~ 1 0 - ’  0.05 

1.9~10-~ 

Orig. : Jerry D u m m e r ,  H-1,‘” 
XC: W . J .  M a r a m a n ,  CMB-11 

F i l e  
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ReviewWLa b Counsel 
Publicly Releasable r@ I“. 

FOUR-WEEK FCEPORT P E R I ~ ~  OF 12/28/73 - 1/25/74 
OF STACK DISCHARGE 

FOR YEAR OF 1974 

Average U C i / c c  L o c a t i o n  

TA-2-9 

TA-3-35 

TA- 3 - 6 6 

Total p C i  Discharged 

I A r  2.1~10~ 

FE-2 1. w 0 - l  0.02 

FE-7 I 8 6. 3x10-1 

FE-9 3.8~10-1 

FE-l? ,lo 5. 4x10-1 

FE-13 1.4x10-’ I& 

FE-24 1. 7x10-1 

FE-26,27 8. 9x10-1 I& 

2.88 n - 3 . 5  

1.76 c 3*, 

0.34 u.  135 

0.59 3 - 3 6  

0.11 ; 3 . 

TA- 3 - 10 2 

~ TA-3-141 

(No FE# Shop 15 
Feeder Stack) I. 6x10-’ . .:. 2.95 . .  ..a 

0.07 . . .I .: 

0.15 ... -.I 

. - -  
; i I .. a. i 

, . .  i :’.- 

FE.-6 

FE-9 

FE-LO 

FE-2 

FE-3 

4.4~10-’ 

2.4~10-1 . I :’.. 0.08 

0.02 PIJ 

- 
TA-35-7 

Zero Zero 

2. 0x10-1 8.0~10- FE-6 

FE-7 

FE-8 

2.1~10- 6.1~10- ’ 
1.2~10-~ 

Alpha 

Zero 

Beta Alpha 
- ,  

Beta - 
Zero i~’ . 

0.02 

TA-4 3-’1 FE-15 I 16 

FE-9 

FE-10 

FE-11 , 

FE-12 

FE-24 

1.2x10-’ 

6. 5x10-I 0.97 

0.05 

0.05 

4. 3~10-~’ 

-+ 

I 

I 

2. 4x10-1 

2. 5x10-1 

. 1.2~10-l~ 











MONTHLY PLYPORT ON STACK DISCHARGE : (Tritium only) FOR 140NTH OF January 

FOR YUZ. O F  19 74 

LOCATIOY AVERAGE p C i / c c  TOTAL UCi DISCIIARC-ED 

TA-33  FE- 6 1. O O X ~ O - ' +  6.79~10' 

1 

1.39~10-~ 1.5~10' 
I - 1  

TA- 3 5 FE-11  

Discontinued Discontinued 
I 

TA-41 FE-17 

. 

C a r l  Buckland 

I 

Dist.-Orig : Jerome E. Dmmer , H - 1  J li 

XC: Don C o f f i n ,  WX-5 t'hru Elizabeth Plassman, KX-5 
James L. Anderson, CI4E-3 F h u  John D. Far r ,  GIB-3 

Vanner Holmes, H - 1  
F i l e  thru C-D- Blackwell, H - 1  

I 



Qhectt # 3 

111-c 

8 

24238217 - 
24 2 78217 

1909335 

1909335 

-- 131111 .o 808.08 0.601 

1344 .O 3.52 0.003 

1344 .O 419.98 - 0.312 

7.09 0.005 13114 .O - 
1311.4 .O ' 200.31 0.149 

0.001 1+5 x 4 0.008 -16 < 11.5 x 10 

2.7 x io - l 3  0,980 4.4 10-~3 4.81E' . 

1.4 x 0,004 1.8 x 0.033 

1.4 x O:gOl3 2.3 x 3.406 

r p -  6 . 3 5  
NOTE: I n  t h e  p a s t  t h i s  r e p o r t  has been for  a four week per iod.  This r e p o r t  

completes t h e  Stack Discharge for t h e  month of A p r i l  and here  a f t e r  

it will be r epor t ed  on a monthly b a s i s  as i s  t h e  D.P. S i t e  Stack 

r e p o r t s .  . 











n 

XONTHLY P,EPORT OM STACK DISCHARGE FOR TA-3, SM-29 
(Plutonium unless otherwise s t a t e d )  

TOTAL M 3  
S T A ~ K  
-, 

TOTAL M 3  
SAMPLED - E X H A U S T E D  - 

6 x- 10 

FOR Y E A R  OF : 1 9 7 4  

P,V E RAG E TOTAL / C I  
/ f C i / C C  

x 10-l2 - 

D I S C H A R G E D  

i o .  3 7  2 3 8 0  . 002  . 1 2  2 - F E - 1 5 S  

5 9 . 1 6  2 3 8 0  .15 8 . 9  

4 3 . 8 5  2 3 8 0  . 0 7  3 . 1  

3.- F E - 1 5 S 

3-FE-20N 

-- 

~ - P E - ~ ~ E T  5 4 . 2 9  2 3 8 0  . 0 1  . 5 4  

4 - F E - 2 4 s  4 0 . 3 7  2 3 8 0  . 0 2  . 8 1  

5 - I: 2 - 2 9 ?I 7 2 . 1 7  2 3 8 0  .001 .Q? 

-- 5-FE-28s NOT I N  SERVICE 

7-FE-33s NOT I N  SERVICE 

7 - F E - 3 2:: 

!J I N c P 4 
>?I H c, i/ 9 __ 

C R O S S  S E T A  
, i l ? . C  $ 9  
I - L 3 1  2 G 3 .  os 

- 
7 2  117 2 3 8 3  .004 . 2 9  

209 .  c78 7 1 4 0  . g o 7  1 . 4 2  

2 9 9 . 3 8  . . 2 4  4 3 . 5  7 1 4 0  

2 3 d O  . L- . 3 2 5  

- -- --- L_ ---- . -  

-- -- 
I 

TOTALS: 1 5 . 3  /,Ci P l t i t o n i u m  

- 2 9 . 5  , ? C i  G r o s s  B e t a  

- 2 5 . 0  / / C i  1-131 



XONTHLY REPORT ON 
(Plutonium 'unless 

S T A C K  

STACK DISCHARGE F O R  TA-3, SN-29 
o t h e r w i s e  s t a t e d )  

3 TOTAL M 
EXHAUSTED 

6 x. 10 

TOTAL M3 
SAMPLED 

FOR MONTH OF: APRIL 

FOR Y E A R  OF : 1 9 7 4  

AV E R A G E 
//ci./cc 
x 10-l2 

TOTAL ACI 
DISCHARGED 

2 - F E - 1 5 s  7 9 . 6 4  2 6 2 7  0 .013 1 .05  

2 -F E - 1 4  N 7 2 . 1 7  2 5 4 4  0 . 0 1  0.7 

3 - F E - 1 9  S 6 5 . 2 8  2 6 2 7  0 . 3 1  2 0 . 2  

3-FE-20N 48 .38  2 6 2 7  0 . 1 5  7 .3  

5 9 . 9 0  2 6 2 7  0 .05  2 . 9  

4 4 . 5 4  2 6 2 7  0 .03  1 . 3  

- 4-FE-2 3 N  

4 - F E - 2 4 S  

5 - F E - 2 8  S NOT IN SERVICE 

7-FE-33s NOT I N  SERVICE 

7-PE-32N 7 7 . 1 5  2 5 4 4  0 .004 0 .03  

V I N C  $9 2 3 0 . 6 9  7 9 1 1  0 . 0 0 3 5  0 . 8 1  
W I N G  li9 
G R O S S  B E T A  230.69  7 9 1 1  0 . 0 4 5  1 0 . 4  
I i T N G  4 5  
1-131 2 3 0 . 6 9  2 6 2 7  0 . a 2  96 .0  - 

1 
TOTALS: 34.5 &Ci Plutonium 

1 0 . 4  //Ci Gross B e t a  

9 6 . 0  ,&Ci 1 - 1 3 1  

.. 



MONTHLY. REPORT ON STACK DISCHARGE FOR TA-3, SM-29 
(Plutonium unless o t h e r w i s e  stated) 

STACK 
TOTAL M 3  
EXHAUS TED 

6 x. 10 

TOTAL M3 
SAMPLED 

FOR M O N T H  OF: 

FOR YEAR OF : 

AVERAGE 
/ici/cc 

x 

TOTAL &I 
D I S CHARGED 

W I N G  19 2 $9.5-5 S 96.3- 0.008 
GROSS BETA 25YSS' 0 8 6 5  0 , / 4  419 
1-131 2 5745s 2 873 71 5 1052 

WING 19 

WING 1 9  

/ 

TOTALS: I qb6 ,ACi Plutonium 
411 9 / / C i  G r o s s  Beta 

1 4 5 2 .  ,&Ci 1-131 

, 

... . 



, .  

;.rea 

FE No, 

2 FE 15 

2 FE 14 

3 FE 1 9  

3 FE 20 

4 FE 23 

~ 

4 FE 24 

5 FE 29 

I 

12 d 7 7 P  4 / d -  &Y 
T o t a l  ml of  . :AL D/M to Uci TOTAL U C ~  

CFM SAMPLED 2 . 2 2 ~ 1 0 ~  d/rq STACK Stack for  
uc i four (4) 

f 2 . 6 4 ~ 1 0 ~ ~  

1 
.22x 106 , c 

I I 



Area 

FE NO. 

5 FE 28 

7 FE 33 

7 e 32 

*I.. ".. ..- ..,. Y.."L.. . "1. . " " I ,  g . , l l L I - l \ J .  LO . 
11-33 4 L 2  - 2 7 - 7 6  

,ate DIM TOTAL CFM TOTAL D/M rJrAL D/M to Uci TOTAL U C ~  Total m l  of hvg. 
2 .  3.- /L.-c. 1 2 - 1 '  I L - j g  2 . 2 2 ~ 1 0 ~  d/a STACK Stack f o r  Concentratio 
12-6  uc i four ( 4 )  uc i /ml 

D/M CFM SAMPLED 
f 2  -13 f1.-2D 11. -2 7 W I I  



7 

6 
- w  

b- 
U 

1 

- 

2 

W 
4 

4 

2 
X 

OI 
4 

0 cv 
0 

t 'L 
I h- 

I 

-x+k- 

. ! .  . . . 

't- 

-r- 
oo 
6 
4 



d a t e  D/M TOTAL CFM TOTAL D/M IL)TAL Total rnl of Avg. Co nce n t  r a  t i or, Stack for  Area D/M CFM SAMPLED 
FE NO. four (4) Uci/ml 

i 
- 

- /j 1 
1 :'= I q , <? <fai;, J c 

I I 
I I 5 2 0 2 2 x  106 - fC& 

l 
I I I 

- ! 2 0 2 2 X 1 O 6  

I 

- 2", y y p j  c - 4 -  3 I 
A 

I 

I 
4 

c -= 4 
c x e 

I 

I 

I I I I I 1 I I I r 

c - - - - 
I I 

_- 

I I I I I I I I I 



Area 

FE NO. 

TA 35-7 

FE 2 

FE 3 

FE 4 

FE 6 

~ 

FE 7 .  

FE 8 

T/i 35-2 
FE 11 

CFM TOTAL DIM . ,TAL D/M 
CFM SAMPLED STACK 4 Total ml of . . d g .  

Stack for Concentra t io 
four (4) Uci/ml 



F 4 C K  WORK SHEET FOR FOUR ( 4 )  VIEEKSt / / - A ?  TO / d  - 7-7P- . , 

AREA 
FE No. 

~~ - ~ 

T h- 3-35 
FE-1 
Feeder 

TA-3-35 
FE-2 
Feeder 

T A - 3 - 6 6  
F E-? 
Feeder 

TA-3-66 
FE-8 
Feeder 

T A-3-66 
FE-9 

T A - 3-66 
?E-1 
Feeder 

TA-3-66 
!'E-10 
Feeder 

DATE D/M TOTAL CFhl TOTAL- D,.., TOTAL D/M t o  U c i  TOTAL Uci TOTAL m l  O f  AVG. 
CONCENTRA I D/M STACK FOR CFM SAMPLED 

2. 22x)06D/Mm STACK FOUR (4 )  ~c i /n 1 1 
Uc i c i  



- 
Area 

FE No. 

TA 3-66 

FE 13 

FE 24 

F; 26,27 

~~ 

TA 3-102 

Shop 13 

~~ 

TH 3-141 

FE 6 

FE 9 

FE 10 I 

I L 

TOTAL CFM TOTAL D/M AJTAL D/M t o  uci TOTAL uci Total m l  of Avg. Jate  D/M 
Concentratio 1 2 - A  / L - b  D/M CFM SAMPLED 2 . 2 2 ~ 1 0 ~  d/a  STACK Stack for 

12-6 1.2-1.3 / > - > A  ld -27  
:I-/? J L - ) O  

uc i four ( 4 )  Uci/ml 



I I 
SIALK WUHK SHttT FOR FOUR (4) Weeks: 

I 

fA-43-1 
FE-l$f 
Feeder 

FE-16 
Feeder 
' : A 4 3  

T4-43 
F6-17 
f e e d er 

13;-43-1 
FE-9 

TA 43 1 
FE: 10 

TA-43-1 
FE 11 

TA-43-1 
!-E 12 

TA- 43- 1 
FE 24 

TOTAL 1 CFM TOTAL I D/U 'AL 
D/M CFM SAMPLED (from feeder 

y 1982 : , 

T o t a l  rnl of 
STACK FOR 

STACK FOUR (4) 
uc i Weeks 

I I I 1 I I ..- I I I 
. . .  . , 

- _ .  I . .  

,111 
T I I -1- I S I  - 

I I I I i I 

- 

f -. 
L" c-\ - ' 3 . 4 9 ~ 1 0 ~ ~  5 

' 2022x106 - I 19 X 153 = 



- /,* ~ I A L F ,  WUKK x- l t t l  l-UH PUUH \4) Weeks: //-2 7 t o  l d - 2 7  T 

D /M ;. +A 
?E No. b;;LuTE J L d 6  / 2 : ? j  " l r - d a  

11-13 /L/.la /,I -27 

VG . T o t a l  m l  o f  
TOTAL CFM TOTAL D/bl TAL D/M to Uci TOTAL U c i  STACK FOR - JNCENTRAT I ON 

Uci/ml D/M CFM SAMPLED (from f e e d e r )  2 . 2 2 ~ 1 0 ~  d h ,  STACK FOUR ( 4 )  

uc i Weeks 

FE-16 
Feeder 
?A-43 

T$-43 
FI3-17 
feeder 

.--n,= 
FE-9 

?k 43 1 
FE 10 

- 

. TA-43- 1 
FE 11 

TA-43-1 
!'E 12 

TA-43.1 
FE 24 

1 I '  
I 

I I 
: 
I 

>( 1982 



i.. iG A 
FE NO.- 

FE 25 
.. 

. A  46 31 

FE 26 

-1 

FE 25 

FE 1 



MONTELY iiEPORT ON STACK DISCHARGE : (Tritium only) 

i LO CAT1 ON 

Tk-33 FE-6* 

TA-35 FE-11 

TA-41 FE-17 

*Total air exhausted - 

AVERAGE pCi/cc 

4.32 

FOR MONTH OF ' D e c e m b e r  

FOR YEAX OF 1974 

TOTAL p c i  DISCHI?RGED 

3.61 x loe 

8.35 x lo1* ml 

ReviewWLab 
Publicly Releasable 

D i s t .  - O r i g :  Johr? G a l l i m o r e ,  H - 1  J 
Xc: D o n  C o f f i n ,  WX-5 thru Elizabeth P l a s s m a n n ,  W X - 5  

John Hudspeth, H-1 
F i l e  thru C . D .  B l a c k w e l l ,  H - 1  



. 

LO cation 

P , I  I POUR-WEEK PERIOD O F  12/2/74 - 12/27/74 

FOR YEAR OF 1974 

Reviewed/Lab 
Publicly 

Average p!ci/cc Total U C i  D i s c h a r g e d  

A l p h a  B e t a  

TA-48-1 FE-11,12 , 1 3  2 . 3 ~ 1 0 - ’  5 . 7 ~ 1 0 ”  

FE-15,16 1. iX1o-l 1.3~10’~ 

FE-37 NA, 30 
39 NA, 40 Zero 8.8~10” 

FE-45, 46 2 .  O X ~ O-’ 2 . 9 ~ 1 0 - ’  

FE-51 Zero 8. Oxlo-’ 

Alpha Beta 

0.14 3.47 , 

0 .53  6.26 
I 

Zero 0.05 

0.92 13 .61  

zero 5 . 1 ~ 1 0 - ~  

O r i g . :  John Gallimore, H - 1  J . 
Xc: F i l e  

I 

Jon Hudspeth, H - 1  



Area 

FE No. 
SM 29 

D a t e  D/M TOTAL CFM TOTAL D/M TOTAL D/M t o  uci TOTAL U C ~  T o t a l  rnl of 
D/M CFM SAMPLED 2 . 2 2 ~ 1 0 ~  d/rq STACK Stack for I / - /  11 -8  ' f f - l f  / I -  2L 

uc i four ( 4 )  

3) 
Avg. 
Concentratio. 
Uci/ml 

2 FE- It 

1 1 - 9  I l - I C  / / - 2 t  , p - 2 7  WD& c 1 

2 FE 11 

3 FE 19  

3 FE 20 

4 FE 23 

4 FE 24 

5 .FE 29 



\ 
- 

STACK WORK SHEET FOR FOUR (4)WEEKSa t o  /I-- 2% 7%- 
_- 

c 9  

I 
13 - 

I 
' l 5  < 3.37~10 - - a ! -  2022X1O6 0 x 14759 - 0 0  0 4 7  

- 
Area 

SM 29 
FE NO. 

r? 

7 FE 33 

I- 3 . 2 9 ~ 1 0 ~ ~  I 0 - o i  d D i  0 L 

6 1- 2.22x10 - 14386 - - 
I 

7 FE 32 

I 

t TOTAL CFM TOTAL D/M TOTAL D/M t o  uci TOTAL uci T o t a l  m l  of Avg. 
2.22~106 d/m STACK Stack for  Concentratio 

Date .D/M 
' t  D/U CFM SAMPLED four ( 4 )  Uci/ml / I -  I 1 1 - 4 , .  I ; . ,  

uc i 8 /i./s' 1 i ; l  

l 
c. 6 

- 
3 
A - 



a A- 

I I I 



1 ' - STACK WORK SHEET FCIR FOUR (4)V!EEKS: I t o  //-64-7+ 

+ 

I 
c e 
/ x e ! 2.22X1O6 c 

d 

I c 

1. 

1 I_ c 

I i I I 
Y 

6 
-L 2022x10 d x d 

I 
I 

A 
I 

r I 1 I 1 

+ 2022x106 T", 
I I 

-. - I 
m 

I 

I I I I I  1 I I I I I x 4 L . L L X 1 U  - 
I 

I I I I I r i I I I 

c 

I I  I -  I I 
/ 
c 

I 
c - 
I I 

I I - - .. 
I 
c 

6 + 2.22x10 2 c 
/ 

I I 

I 



.r k t o  // - .2 q -  7 ,d- . - STACK WORK SHEET FOR FOUR ( ~ ) W E E K S :  .-- 

Date D/M 
/ I - /  //-t I \$  

\ I .  I'd //- $ f 1 - I )  

Q 3. I 0 

/ 

T' 35-7 
Area 

TOTAL CFM TOTAL D/M 'TOTAL D/M to uci TOTAL uci Total m l  of Avg. 
D/M CFM SAMPLED 2 . 2 2 ~ 1 0 ~  d/K STACK Stack for Concentratio 

uc i four ( 4 )  Uci/ml 

13 I *- rb 
- I ,  I; 2. Y i is - r 1 a66~10 7289 ct( d . 2 2 ~  106 - 0 I 7 

I I 
7 x = 22,s * e  341 I 1 

I 

FE Nom 

TA 35-7 

FE 2 

FE 3 

FE 4 

FE 6 

FE 7 

FE 8 

Tk. 35-2 

FE 11, 

I l2 I 
I 

c 3.41~10 - 
L 

6 2 2022x10 - / 

d 

1491 x 



. .  

A&A 
FE No. 

*- K K  WORK SHEET FOR FOUR ( 4 )  VIEEKS t !/- I TO - 9-74- . 
DATE D/M TOTAL CFM TOTAL DtM TOTAL D/M to Uci TOTAL Uci TOTAL ml Of AVG. 

CONCENTRATT( 
uc i /ni 1 

D/M STACK FOR CFM SAMPLED 
2 .22~)  06D/M, STACK FOUR ( 4 )  

r Uci . NFFKS 

TA-3-35 
FE- 1 
Feeder  

TA-3-35 
FE-2 
Feeder 

TA-3-66 
FE-7 
Feeder 

TA-3-66 
FE-8 
Feeder  

T A- 3-66 
FE-9 

~ 

TA-3-66 
FE-1 
Feeder  

TA-3-66 
FE- 10 
Feeder  

!,( 11,650 1 

I TOTAL D/M INTO STACK FROM FEEDERS s ~ , 8 8 / l L o ~  



STACK WORK SHEET FOR FOUR (4)WEEKSa ' to // - 2 9  -7 % 
I '  

c_ 

Area 

, FE No. 

TA 3-66 
FE 13 

FE 24 

FE 26,2: 

TA 3-10: 
Shop 13 

TA. 3-14: 
FE 6 

FE 9 

FE 10 

Date D/M , TOTAL CFM TOTAL D/M TOTAL D/M to u c i  TOTAL U C ~  T o t a l  m l  of 
D/M CFM SAMPLED 2 . 2 2 ~ 1 0 ~  d/m_ STACK Stack for 

Uci f o u r  (4) 1 I-I 11  -15 
I /  -8 \ I  

I ,.P- 

Avg 
Concentratio 
uci/ml 



- - 
r \ - 7  - / -  - 3inbn w w n h  J I I L L I  run ruiin \ - I  Y I C C I \ J ~  L U  

Tota l  m l  of  \VG . 
AREA D D  D/M . TOTAL CFM TOTAL D/b - tOTAL D/M t o  U C i  STACK FOR GONCE EURAT I ON 
FE No. / I - /  11-9 . /'- *"<, D/M CFM SAMPLED (from f e e d e r )  2 . 2 2 ~ 1 0 ~  d FOUR ( 4 )  Uci/ml 

//4 , /  If ' ,  i': uc i Weeks 

lA-43-1 
FE-15 
Feeder  

FE-16 
Feeder 
TA-43 

Tb-43 
F6-17 
Feeder  

'-= 

FE-9 

TA 43 1 
FE 50 

TA-430: 
FE 11 

TA-43-1 
FE 12 

TA- 43- 1 
FE -24 

- 
. -. . . . . 

=r 
>( 1982 

I I I I I 



L I> - - - ,  7. v & I % v ~ \  ~ I V L I I .  Y ~ & L L I  v 1 L  I vu&\ l lCG:h3  b - 
T o t a l  rnl of  IVG. -r 

riONCElflRAT I ON TOTAL CFM TOTAL D/LOTAL D/M t o  uci TOTAL uci STACK FOR 
FOUR ( 4 )  Uci/ml D/M CFM SAMPLED ( f rom f e e d e r )  2b22X1o6 d$c STACK 

- uc i Weeks 
I 

TA-43-1 ' FE-15  
Feeder 

FE-16 
Feeder 
TA-43 

1 T 4 - 4 3  
FB-17 
Feeder 

0 - -  
FE-9 

TA 43 1 
FE 10 

TA-43-1 
FE 11 

TA-43-1 
FE 12 

TA-43-1 
FE 24 



._-.. ~ , .  .. ..... _”._.., i . .  . .  , .  . . 

CFM TOTAL ~;lpI TOTAL D/M to uci TOTAL Uci TOTAL DATE D/M 
CFM SAMPLED 

2.22xJ06D/M STACK 
?’ -  D/M 

uc i r/- 8 i 1 ‘ 1  r . j . ~  I /-/ lj,’ e 
A 9 i A  
FE No. 

TOTAL ml of AVG. 
STACK for ZONCENTRATT C 

WEEKS 
Four (4) UCi/hl 

/ I  

TA - 46-’3 1 

FE 25 

TA 46 31 

FE 26 

T R  4 6  31 
FE 1 

* 

TP. - 46-3 1 
FE 25 

!‘A-46-3 1 

FE 1 
.- 



Reviewed/La b Ccun 
Publicly 

. ._ - _. ... 

.. . . . - . 

PAGE 1 OF Ir 
c 

REPORT PERIOD CIF November 1, 197h to November 2 9 ,  197L ti' 

r n C I P f i .  ~ 

ISOTOPE 1 
TOTAL uei  
DISCHARGED LOCATION 

TA-2-9 

AVERAGE uCl/ml 

2.90 X loos 

0 

2.75 X 10' 

n 

0 0 

1.98 X loou Fa-19 ALPWL . 97 
1.72 / 3.54 x lo'& FEZ0 ALPHA 

~ ~ 2 3  ALFXA 5.80 x 1og15 
4.4 1.21 x 10 FE-24 ALPHA 

F E 2 8  ALPHA 1.10 x 1o-lS .07 

0 0 FE29 ALPHA 

0 0 
a- 

0 
L-. 

0 
.- 

Pu 

3.30 x lo-? 

72 .O P-IODIXE 131 1-131 

0 FE-33 ALFEA 0 
_ I  

h 

u-23s 

U-236 

U-2 36 

1.29 TA-3-66 FE-7 & 8 LW 

FE-9 ALFA 

FE-1 & 10 ALFM 

4.29 x 10-16 . 02 
2.37 x lO ' l5  . 1s 
5.02 x loou 20.20 

9.86 X looLL .30 

. 03 U-235 

2.22 

-16 5.76 x 10 . 000 

1.73 X 



PAGE 2 OF 4 

ST.4CK DISCPA?GE 
c 

TOTAL uCi 
DISCHARGED 

PRINCIPAL 1 
ISGTOPE .: AVERAGE uCi/ml ':OMTI a 

'PA-21 DP 

BLDG. 

BLDG. 

BLDG. 

BUG. 

BLDQ. 

WET 

2 EAST ALPHA 

2 WEST ALPHA 

3EASrAm-u 

3 hZST ALPHA 

4 hZST A I B A  

\ 

7.a x m 
Pu . 02 

I02 m 
0 0 6  

.10 
I 

Pu 

Rl 

*01 Pu 
~ 

MFP 401 PAGCESS E T A  

BLDGa 5 EAST ALPHA . 10 At 

Pu .20 ELM;. 5 WGT 

1.32 x 10-4 . 02 BUG. 5 SFECIAL U C O V Z X Y  Fu 

.02 Pu 

WS. 53on & 
HOOD EXHAUST At 

313 

313 

63 a 2 8  

ALELA 

GAS 

050 

2 015 u 3  

513 N O  RUN 

TA-21 DP 

BUG. 

BLDG . U-235 

BLDG. 

BLPG. 

u-235 

1.29 X lo'& 



PAGE 3 OF b 

STACK DISCHILiGE 

'QCATION 

e 

TOTAL uCi 
DIS CW3GED 

PREICIPAL 1 
ISOTOPE c 

- AVERAGE uCi/al 

l.4 1.22 x 10- 
h.81 X 10 

AxJo m-6 
FE-U 

FZ-2 UPHA 

FE-3 ALPHA 

FE-6 ALPHA 

FE-7 ALEIA 

FE-8 ALE!! 

E-1s 16 17 
FGP ALRIA 

FE-10 ALP% 

FE-2.3. ALRXA 

FE12 ALPHA 

FE-24 ALPHA 

FE-15 16,17 

FE-9 B E A  

F E l O  BETA 

FE-11 BETA 

FE-12 BETA 

FE-2b ZETA 

c 

rs-33 

T A - 3 5 2  

TA-35-7 

- 
TRITI'CM 

TRITIUM 

6.02 X pa 

13 

.01 

FTl 

Pu 

Pu 

Rl 

3.32 X . 

0 0 

n 0 

pu 2.06 x l o - s  ALPM ,03 

7.29 x 10-16 
2.66 x 10-lS 
5.02 x 10'l6 
9.90 X 

. 01 

.01 

Rl 

5.73 x 
7.44 x lo-l4 BEZA 

6.78 X 93 

.65 

KFP 

NF? 

. WP 

4.33 x lo-u 
5.32 X 1.6 

7.97 x lO'I-4 1.61 MFP 

2.29 X loou . 008 
TA-46-31 FZ-1 A L W  .0004 

.007 

7.12 X 

5.85 s 10-111 0 os 

2.21 x 10-u 



TOTAL uCi 
D I S C M G D  

PRTNCIPAL 
ISOTOPE AVERAGE uCi/nl 

6-70 X 

6.30 X 10-u1 
. 2*00 x 10-lS 

5.80 X 10-a 

pu 

FE-U,12,13 BETA Ir .76 

. 12 
MFP 

FE-15,16 ALPHA pu 

FE-1sJ16 BETA MFP 

1.30 X 8.70 X loa3 Pu 

FE-37 XA, 38 
39 &A, 40 BZTA W P  

6.40 X loou FE-4SJb6 BZ?A 

FX-51 ALHLA 

FE-51 BETA 

iA-50 FE-1 ALFU 

FE-1 BETA 

FE-2 ALPHA 

FE-2 B E A  

FE-3 ALPHA 

F&3 BETA 

0 Pu 

6.20 X S.QO x 10-3 MFP 

8.74 X At 03 

6.13 x 10-4 MFP 2.02 

1.47 X loo’s .07 Pu 

L*79 x 10-u 2.13 MFP 

. 01 Rl 

3.35 x 10-4 -12 . KFP 

. TOTALS: 

uCi BFTA (WP) 28.5 
1 . 1  -I 

uCi - A r  2.75 X 10‘ 

uci  %I 9.Lo x 108 



c 

t o  NOV. 1. 19 74 
Publicly 

Oct. 4 
SM 29 - 

STACK WORK SHEET FOR FOUR (4)WEEKSa 

5 m  

2 . 2 2 ~ 1 0 ~  d/m Stack f o r  Concentra t i c  Area D/M CFM SAMPLED STACK 
uc i four ( 4 )  Uci/rnl 

Date D/M TOTAL CFM TOTAL D/M TOTAL D/M t o  u c i  TOTAL' uci To ta l  m l  of Avg. 
10- J 10- /O- /S  p - 3 f  

FE No, i o -  1 1  / b - l f  10-25,  / I - /  WP1-c- 



Q 

8 

a3 
CJ 
W u. 
in 



4 
I STACK TKXK stmr F O ~  FOUR ( 4 )  

+- 

DATE D/M TOTAL AREA 

FE No 

- 

0 

I = 22924rf 23688 
I 

913 'k , 

TA-3-29 
9=A 

Feeder P 

TA-3-29 
9- B 

Feeder 

TA-3-29 
9-c 

Feddcr 3, I 

I I I I I 

I I TA-3-29 
Q-A 

Feeder ' 

TA-3-29 
9-B 

Feeder 3 6 37.8 

TA-3-29 
9-c 

Feeder 
a. 3 J 7 9  

9 2 6' 



Area 

FE NO. 

I 

t'o / / - I -  7e- L... I 

STACK WORK SHEET FOR FOUR ( ~ ) V I E E K S ~  - 
c 

Date D/M TOTAL CFM TOTAL D/M TOTAL D/M to Li TOTAL uc i  T o t a l  m l  of Avg. 
D/M CFM SAMPLED 2.22xJ06 d/rq STACK Stack  for  C o n c e n t r a t i c  

uc i f o u r  ( 4 )  Uci/rnl 
i WPP c- 

I - - 2 2.22x10 6 L I 
i I I 

d = x + 

I 
I I I I I I I I I 



AREA 
FE No. 

I 1 TA-3-35 
FE- 1 
Feeder 

TA-3-35 
FE-2 
Feeder 

I I 

TA-3-66 
FE-7 
Feeder 

TA-3-66 
FE-8 
Feeder 

TA-3-66 
FE-9 

TA-3-66 
FE- 1 
Feeder 

TA-3-66 
FE-10 
Feeder 

I I 

I I 30 - I 

4.3 



_ _  ~ . 

TpA 3-66 rea  

E- h%? 

TA 3-66 
FE 13 

FE 24 

FE 26,2 

TA-3-102 

Shop 13 

TA 3 141 
FE 6 

FE 9 

FE 10 

L.- STACK WORK SHEET FOR FOUR ( ~ V I E E K S ~  .-+ /o - 4 t o  / / - / \ -7-+ 

Date D/M TOTAL CFM TOTAL D/M TOTAL D/M to Uci TOTAL uci Total ml of Avg. 
Concentratio Stack for D/M CFM SAMPLED 2.22~10~ d/m STACK 1 0 -  4’ / o - i /  10-18 p a l  

uc i f o u r  ( 4 )  Uci/ml ps- , I  l o - I J  / O - d  I / -  I W P P k C  - 



'Q 

ci 
LA 
- \'I - \ I  - - I I -- - 

m 

2 
4 
X 
In 

d 

-4- 

0 
4 
0 
x 
I- 

4 

? 
-.\. - 
4 

m 
d 
0 
d 

@I 

--A\--- 

< --. 
I '. 
'.J 

'-. \ * 
%I 

Q 
-. 

- \ \  - - I\ - -\\ - 
\o 
0 \D 

0 

' h' 
hl 

0 

cv 
-.\- - 
L 

- 1 1  - -\\ - - [ I -  - \ \  - - \,I - -_ .. - I \  - - r \ -  
. .v) a 

cv 
a3 
CP 
4 

- x- 

m 
In 
4 

- % -  - % -  -% - - x -  - A -  

h 

Q 
Q 0 

1 
. .  
M 

Q 
r? 

a Q Q Q 
hs 

Q Q l l  63 
4 

m o  
-34 0 

I 
W 
L 



Y- 
1 
\ 

2 
x. 

%-- 
‘, 1 I 
“i \ ! 

- \ \  -I 
i 

---I’ I” - 

-\\ - 

N 
Q) 
0 
4 

- x- 

rc) 
In 
\D 
4 

2 
PI 
N 

-x*x M - 

-q w 

i I 
4 w  
b U  

1 



AREA 
FE No. 

TA- 16 -'3 1 

FE 25 

TA 46 31 

FE 26 

TR- 46- 31 
FE 1 

TA-46-31 

FE 25 

TA-46-31 

FE 26 

TA-46-31 

FE 1 



__ - -I I_--- - -__________~I_--_--- -- 
b / / - /  -7P .,,,TACK WORK SHEET FOR FOUR ( I~)VIEEKS t / 6 -  t o  

TA 35-7 Date D/M TOTAL CFM TOTAL D/M TOTAL D/M to uci TOTAL U C ~  T o t a l  r n l  of Avg. 
2 . 2 2 ~ 1 0 ~  d/m, STACK Stack f o r  Concentra t i l  

uc i four ( 4 )  Uci/rnl 
, & . y  / o - I /  /o-/g ,D.;lf DIM CFM SAMPLED 

. Area 

FE NO. i ~ - l I  la - IS  /0-,2$ 

I 



Pu FE-  ALPHA 

FE-2h-mHA 

FEL 29-ALPHA 

FE-2Q-ALPHA 

FE-33-MJPHA 

FE- 3 2 - 4 . ~ ~ ~  

9A -!ALPHA 

9B-AWHA 

9C-ALPHA 

1.23 

58 u- 2 3 5/A 
0 Pu 0 

0 

0 Pu ' - 0 

0 Pu 

93 P U  

-- n €51 

Fu. n 

n 

I 1  

0 1-131 

Tri t iurn  

.02 

.25 

oSJ6 

0 001 
P U  

0 

-- 



L. PAGE 2 OF 4 

STACK DISCHAISGZ 

LX)CATION 

. D-38 m-3-66 FE-7 & ~-AL.PHA 6,98 X 10°15 .?2 

373-9- ALPW 

FE-1 & 10-ALPHA 

FE-1 3 - A L ~  

IT?- 24 -ALPHA 

D- 38 

u-235 

D-38 

D- 3 8 h -  2? 5 /m 
D- 38 

2.37 x 10-lS e 15 

6.99 X 2.81- 

03 9-86 X 

FE-26 & 2'7-ALPHA 6.41 X . 08 

2.10 D- 38 TA-3-102 SHOP ~ ~ - A L P F I  

0 

m- 9-ALPHA 

373- 10 -AL.F?HA 

E-l%l&l7-ALPFA 

D-38hJ-255 

TA- 4 3- 1 Pu 

PJ  

Pll 

_I 

0 01 Pu 

Pu 

Pil r 

I 

32 2.20 x 10 -4 

2 . ~ 0  x 10-4 .33 

1.80 X loaa 27 

2,66 x e 53 

FP 

FP 

FP 

_I 

' F p .  

FP 

F? . 

TA-56-31 3'3--25-.WIJ14 008 D-38 

m-26-mm le10 x lo-& . 01 D-38 

m- 26-BrnA 2.21 x 10-a . 92 E-38 



mTAL pc i  
DISCHARGED fUCA!rION 

!i%-48-1 

3.70 X loou ~~-11,12,13-~m~ 

FE-15 ,16-ALPrn 

FE-15, 16-BXTA 

a - 3 7  XA, 38 
39 NA, 40-ALPHA 

E-37 NA, 38 
39 NA, b-BE'i!A 

F % ~ ~ , ~ ~ - A L P H A  

2.51 FP 

1.87 Pu 

FP ,!13 . 83 

-16. 
2.20 x LO Pu 

1.60 li FP . 10 
0 83 

23.32 

1.60 X Pu 
FP 

FE-4 5,46-BZTA 

m-  ALPFA FA 

FE- 51 -BE% 

0 0 

6.80 X b.90 x 10-3 

1.01 x 10-15 TA-46-31 FE-1 . 0001 
3.05 X lowu TA-46-31 FE-1 

TA-2-9 2.39 x 107 2.50 x 1 6  

L 

7.01 x 10-5 5.06 x lo8 FE-6 TA-33 T r i  t i.un 

FP 

TP.-2l DP IEST 

BLDG.. 2 

B r n ,  2 

B L E ,  3 

B L N .  3 

BLDG. 4 

EAST-ALPHA ?u 

Pu 

PU 

.01 

-91 

7,32 X 

15 h.26 x 10- 
.10 

. 01 

. 03 

- 
Pu 

WST- ALP74 PU 

401 PBOCESS-ALPHA 

401 PR@CXSS-BE!TA 

,m7 
I 



. ? A V  4 OF 4 
. . 

'" .. 

. 009 Pu 

Fu 

Pu 

a 0 0 1  . 

.02 

Pu .m1 
Pu 

Pu BLX. 324 ~ W S T - A L F H A  

81h6 u-235 

90 U-235 

u-235 

u-235 
TA-21 DP EAST 

BLDG. 155 N.E.-ALPHA 1.92 X loma 
-01 u-235 

u-235 

u-235 

Pu 

FP 

Pu 

.OS' 

1.51 x lo-Q 
7 . G  x 
5.28 X loeu ' 
8.60 X 

07 

02 

1.57 FE- 1 -BETA 

. 03 m-2-ALmA 

FP 3.95 x 10-a ,FE-2-BETA 

3 . m  x 10-15 
I 

01 

r?s 
FE-3-WHA 

le47 X FE- 3-BZTA 

No m- 
e 

Tritium 



FOUR-WEEK REPORT 
OF STACK DISCHARGE 

Location 

TA-2-9 

FOR YEAR OF 1974 

Reviewed/Lab 
Publicly 

Average F.ICi/CC 

' A r  2 . 9 ~ 1 0 - ~  * 

1 - Beta Beta A l p h a  - A l p h a  

TA-48-1 FE-11,12,13 6 . 7 ~ 1 0 - 1  6,3xlO-' 

T o t a l  p C i  Discharged 

41Ar 2.75~10' * 

FE-15,16 2 * oxlo-'? 5.8xlO-' 

FE-37 NA, 38 
39 NA, 40 1. 3x10-1 2.0~10-'~ 

FE-45, 46 1.1~10-l~ 6. 4x10-1 

. l T l  4.76 v 

FE-51 Zero 6.2~10-' Zero 5. O X ~ O - ~  

O r i g .  : John Gallimore, H - l J  
Xc: F i l s  

*11/2/74 -- 11/29/74 



0 





7- 

~ AREA 

FE Nc, 
-~ 

TA -3-29 
V-A 

Feeder 

TA- 3- 29 
9-E3 

Feeder 

TA- 3- 29 
9-42 

Fcddcr 

I 1. ’ ?-’ - 20.19~10~~ 
c - .  I‘ TOTAL D/M INTO STACK FRO!A FEEDERS 4 2 . 2 2 ~ 1 0 ~  = 

I 



. . . . ... . .--..- :..-...I.” _ _  ._ . . . .. . . 

I 

Area 

I 

J 

u- 

to -_II - - <:- .,, !mud -- ’!;ChK W E F T  FOR FOUR (4)VEEKS t 
--PI -4 - S A  /?/  _ _  

Date D/M TOTAL CFM TOTAL D/h4 TOTAL D/M t o  Uci TOTAL Uci T o t a l  ml of Avg. 
2.22x)06 d/rn STACK Stack f o r  Concent ra t ior i  

Uc i f o u r  ( 4 )  Uci /ml 



t "- - \ I  -- 

I 
I \ 

-'= 
- 
3 

I 

---I 

i 



0 

' I  



0 I 

I .  I - 

c3 
In 
r( 

- A -  

Q 

.A- 

B 
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FOUR-WEEK REPORT 
OF STACK DISCHARGE 

Loca t ion  

TA-2-9 

Reviewed/tab Coun 
Publicly Releasablec 

I 

Average pCi/cc T o t a l  VCi Dischaz~ed 

Alpha B e t a  - Alpha B e t a  - 
TA-48-1 FE-11,12,13 6 . 2 ~ 1 0 - '  4.  O X ~ O - ~  0.04 2.70 

FE-15,16 8.1~10-t 5.9x10-' 0.5 3.23 

FE-37 NA, 38 
39 NA, 40 Zero 4 . 7 ~ 1 0 - '  ' Z e r o  2.92 

3.6~10 0.03 1.85 €E-45, 46 5. 9x10-1 -1 4 

FE-51 Z e r o  2 . 6 ~ 1 0 - '  Z e r o  0.02 

MI&% C a r l  Buck and 

O r i g  . : John Gallimore, H-1  / 
Xc: File 

. - . --- 

I 



-- 
Area 

FE No. 

TA 3-29 

9 

u 

Sept. 6, 1974 * .  hug. 9 
-"ASK WORK SHEET FOR FOUR { 4)WEEKS I t o  - -, 

Iodine-131 

I - 1- 
c 

c 

I 6 I 
d + 2.22x10 - 
I I 

x 

I 
L - Y 

6 
-II, 2022x10 = d 

i I I 
x 
I 



AREA 
FE No. 

TA-3-35 
FE-1 
reeder c 

TA-3-35 
E - 2  
Feeder 

~ 

TA-3-66 
FE-7 
F e E. d er 

TA-3-66 
FE-8 
Feeder 

TA-3-66 
rE-9 7 

TA-3-56 
FE-13 
Feeder 

DATE D/M TOTAL CFM TOTAL DTM TOTAL D/M t o  Uci TOTAL Uci TOTAL rnl Of AVG. 
STACK FOR CONCZ NTR 
FO'JR ( 4 ) .  U C i / h d  6 

D/M CFM SAMPLED 
2.22~10 D/!? ST.4CK 

Uci . *rtF F K S 
r~ 

. .  I 1 I 



SM 6 6  
Area  

TR, 3-66 

FE 13 

FE 24 

TA-3-102 

shop 13 
E 

.. 
TA 3-141 

FE 6 

- 
FE 9 

L 

c 

FE 10 

- -  

hug. 9 Sept. 6, 1974 d - to <~-,~cr ;  BIORF: SHEET FOR FOUR (.?)WEEKS a 

Date  D/M 

- 
c-ui. 

TOTAL CFM TOTAL D/M TOTAL D/M t o  Uci TOTAL uci T o t a l  ml of Avg. 
2 . 2 2 ~ 1 0 ~  d/m STACK Stack f o r  Ccncentra t i c  

D/M CFM S.4MPLED 8-7 Uci/mL Y-/L 9-23 9-.?0 
%@I& ~ $ J : 3  $--h I ?-6 

uc i f o u r  ( 4 )  



STr,CK W3X SKEET FOR FOUR ( 4 )  Weeksr AUg. Y 

I 1 I I I 

STACK 
AREA 
FE No. 

ONCE M RI 
uci/ml 

STFCK FOR 
FOUR ( 4 )  
Weeks 

F TOTAL CFM TOT.4L 1 D/L. .OTAL 
s-7 npfg'_lb I 2;; j'B-3 0 1 D/M /CF?t! SAMPLED ( f rom f e e d e r :  

TA-43-1 
FE-15 '- 

Feeder 

FE-16 
Feeder 
TA=43 

I 
T4-43 
FS-17 
Feeder 

=-m=X-T 
FE-9 

- 

TA 43 1 
FE 10 

TA-33-1 
FE 11 

TA-43-1 
FE 12 

TA- 43- 1 
' FE 24 

3.1 

3.1 

I 
5 
I 

I 
Y 1982 
I 

t o  Sept. 6,  1974* 
I I AVG. I t - A - 1  - 1  ,c '  

' I A U b u I  # a + &  V I  

I 
2 6*8',k'/d c I I I 

TOTAL D/M INTO STACK FRO14 FEEDERS 7 3 9388 +2.22XlO6 7 ,a /  'r 1 . 4 5 ~ 1 0 ~ ~  
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Locat ion  

TA-2-9 

TA-48-1 FE-11,12,13 

FE-15,16 

FE-37 NA, 30 
39 NA, 40 

FE-45, 46 

ET-51 

Average pCi/cc 

Alpha 

1.5~10-~ 

B e t a  

5. Oxlo-’ 

- 

Total U C i  Dischar-Jed 

’A= 2 4 1 X 1 O 7  

Alpha 

0.10 

B e t a  

3.4 

- 

I. 1x10-’ 
- 

0.84 

Zero 1.1x10-14 

2.  6x10-1 

2. 2x10-1 

Orig. : John Gal l imore ,  +I.-1 / 
Xc: File 

5. 5x10-1 

2.1x10-~~ 

Zero ’ 

1.36 

6.0 

0.07 

28.81 

1 . 6 ~ 1 0 - ~  

__ 

0.02 

n 

Carl QJ@* Buckland 

i 





PACE 3 OF 4 
STACK .DISCXfiRCE . .  

-15 .10 1.5 x 10 
f i -  

FE-11, 12 ,13-sm~ 5 . 0  x 1 0  -14 FP - 
FE-15  ALPHA 
FE-~~,L~-EETA 

1 . 5  x 10 _I 

1.1 x 10 

-14 -2 Pu 

- Fp 4.- -13 

.07 FP 
. FE-37 NA, 38 -14 

39 NA, h0-BETA 1.1 x 10 
-14 

2.6 x 10 1.36 P 11 
FP 

2 8 . 8 1  
-13 

-15 

-14 

, -15 

-14 

~ ~ - 4 5 , 4 6 - 1 m ~  5.5 x 10 

pu .OOl -- m- 51-fiPiLA 2 .2  x 10 

l33- 51 -BETA 2.1 x 10 .02 
e. 

FP , 
1 y,,,,+.! I.I x3 ' 

1 LL2 L4! &3)  
. 0 0 0 1  ,A "- fQ u / 1.0 x 10 

F E - ~  EETA 7.1 x 10 

"9-46-3'1 FE-1  ALPHA , 

FP -- . 0 0 7  

TA-2-9 

TA-33 

T-4-21 DP VEST 

7 

2*? .%- 1rl -5 2.4 -.. x 10' 

8 8.28 x lo-' 6 . 3 7  x 10 Tr. i .(; i i x - !  



I 

mTN, &i 
DISCHARGED OCAT1OI.I 

- 0 2  
-16 5.5 x 10 BLDC.' 5 WT-ALPHA 

-16 2 . 2  x 1 0  .007 

-15 5.6 x 10 Pu . O O G  BLDG. 5 SPECIAL FtECOVE3Y 

.02  
-15 - 2 . 2  x 1 0  

t 

. 0009  
BLW;. 530 RE* 5 3 A  & -16 5.4 x 10 5 3  HOOD WIAUST Pu 

Pu -16 - BLDG. 150-ALPHA 8 . 6  x 1 0  . 0 2  

1 . 1  x 1 0  . 0 2  

33- 3 1-U IN -ALPisA 1.1 yL ..-- 20 .7  

BLDG . 324 E.'CXAUST-ALPHA -15 

- 1 2  

Pu 

U-235 

. u-235 

u-235 

-- 
413 IUIN-ALPU 3 . 8  x , -R7 

v-235 
TA-21 DP EAST -15 . 

5.0 x 10 .02  BLEGo 155 N.Eo-ALPHA - 
. o o _ L ! A  

-16 

-16 

8 . 4  x 10 

5 .0  x 10 Qfn 

BLDG. 155 N.W.-ALPHA 

BLDG. 1 5 5  S.E,-ALPIL~ 

U - 2 3 5  . 

u-235 

008 -15 BLDG. 155 S.W.-ALPFA 1.9 x 10 v-235 

.04 -15 1.3 x 10 

4.41 -13 FE-1 -BETA 1.5 x 10 

FE- 2-ALPHA -15 9.1 x 10 .3G 

2 .75  

1.6 

-14 

-13 
- FE - 2-BE"A 6.8 x 1.0 

m-3-ALPHA 5 . 0  x 10 PI1 

-13 FE-3-BETk. 2.1 x 10 : 6 6 FP 

I 

1 

. .  . 



ReviewWLa b Coun 
Publicly Releasable 

MONTHLY REPORT ON STACK DiSCIiARGE: (Tritium only) FOP. KONTH OF September 

FOR YEAR OF 19 74 

LOCATION AVEPAGE p C i / c c  TOTAL l l C i  DISCHAPGED 

TA-33 FE-6 9.37xLO-' 6. 11X108 

- - TA-35 FE-11 

- - TA-41 FE-17 

D i s t  

' Flow rate - 5732 c f m  

Total air exhausted - 6.52~10'~ ml 

- Orig: John Gallimore, H - l /  
X c :  Don C o f f i n ,  WX-5 t h m  Eli.zabet!i P l a s s m a n n ,  WX-5 

John Hudspeth,, H-1 
File t h r u  C.D. Slackwell ,  11-1  



FOUR-WEEK REPORT 
OF STACK DISCHARGE 

Location 

TA-2-9 

b 

FOUR-WEEK PERIOD OF 7/12 - 8/9/74 

! FOR YEAR OF 1974 

Average l l C i / c c  

“A= 4. 3X10-5 

Total p C i  Dischzged 

It lAr 3. 87x107 

Alpha Beta 

TA-48-1 FE-11,12,13 1. 5x10-I 1. SxlO-’ 

Beta Alpha 

0.10 4.37 

- 

FE-15 , 16 6.3x10-’ ’. 2.5~10-’~ 0.35 136.0 

FE-37 NA, 38 
39 NA, 40 1.4x10-’6 1.6x10-’ 8.7x10+ 0.05 

FE-45, 46 2. Q X ~ O - ’  6.9~10-’ 0.10 36.1 

€E-51 1.4x10-’ 1.4x10-’ 4.3~10-~ 3.2~10-~ 

Carl W&y&%% Bucklan 

Orig.: John Gallimore; H-1  
Xc: File 
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L' \LAMOS SCIENTIFIC L A e O R A T O R Y  
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

Reviewed/hb C W ~ &  
Publicly 

0 FF IC E M EM0 RAND UM 
_- -_7 DATE: September 2 3 ,  1 9 7 4  

TO -,- J. E. Dummer-, Group Leader, H-1 
L ------ 

F R O M  : Jon D. Hudspeth, H-1 

SUBJECT : -STACK DISCHARGE REPORT CORRECTIONS 

Attached are corrections to the July 12, 1974 to 

August 9, 1974 STACK DISCHARGE REPORT: 

JDH / lm 

Distribution: 
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. .. 
A 

MCATION 
TOTAL pci PRINCIPAL 

ISOTOPE 

Pu 

DISCHARGED 

-15 0.9 x 10 TA-3-29 FE-15-ALPHA 

FE-14-ALPHA 

FE19-ALPHA 

0.03 

Pu 
-13 0.2 x 10 1.10 

53.60 
~ 

Pu 
-13 11.0 x 10 

-13 

-15 

-14 

-15 

-15 

2.8 x 10 

2.9 x 10 

3.7 x 10 

1.2 x 10 

2.4 x 10 

FE-X)-UHA 

FE-23-ALPHA 

Pu 

Pu 0.14 

1.40 FE-24 -ALPHA 

FE-29-ALPHA 0.06 
pu m - 2 8 - m ~ ~  

m-33-ALmA 

FE- 3 2 - m ~ ~  

0.11 
-14 2.2 x 10 Pu 0.90 
-14 1.7 x 10 Pu 

Pu 

Pu 

0.70 

6.50 

11 

-14 3.3 x 10 9A-ALPHA 

9B -ALPHA 

g C  - ALPFA 

9A-BETA 

9B-BZTA 

9C-BETA 

\ Pu 
-14 9.1 x 10 -- F? 

FP 
FP 

- 

18.30 

-13 2.8 x LO 56.0 1-13!. 

1.47 x 7 
' 5.49 x 10 

TA-35-7 
-14 1.1 x 10 0.10 

-15 n nq 

0.01 
-15 2.5 x 10 
-16 8.8 x 10 0.003 Pu 
-16 4 . 0  x 10 0.001 

0.02 

Pu 
-15 1.0 x 10 ..A- 3 9 5 U-235 



. ._ . ... 
2 

PAGE 2 OF 4 

STACK DISC€W?GE 

TOTAL pCi 
DISCHARGED 

PRINCIPAL 
ISOTOPE 

. D-38 

D- 38 

AVERAGE $i/d MCATION . 

-14 2 . 0 . x  10 0.90 
-15 8.6 x 10 FELg-ALPHA 

E-1 & 1o-ALPRA 

0.40 
-15 

-14 
4.7 x -10 
8.5 x 10 D-38 3.40 FE-~~-ALPFA 

FEL24-ALPm -14 

-14 
2.3 x 10 

2.5 x 10 

D-38/U-275/'I'q 

D- 38 

0.07 

FE-26 & 27-ALPHA 

TA-3-102 SHOP 1 3 - m ~ ~  

TA-3-141 FE-6-ALPIIA 

0.03 

D-38 -15 2.6 x 10 0.05 
1 -16 6.4 x 10 0.01 

-15 3 . 3  x 10 FE-+ALPHA 0.07 

0.08 2.3 x 10 FE-10-ALPHA 
-14 3.4 x 10 0.50 

0.50 -14 3.6 x 10 FE-9-ALPHA 
-14 2.7 x 10 FELlO-ALPHA 0.40 Pu 

Pu -14 5.0 x 10 1.0 FE-11-ALPHA 
-14 5.4 x IO FE-12-ALPHA PU  

Pu 

1.10 
-15 5.7 x 10 0.002 

-16 5.0 x 10 0.007 FP 
-15 1.5 x 10 

4.0 x 10 

1.5 x 10 

9.9 x 10 

2.9 x 10 

8.2  x 10 

2.2 x 10 

7.0 s 10 

-15 

-15 

-16 

-16 

-14 

-14 

-14 

FP 
FP 

FE- 9-EETA 0.02  

I Z - l O - B E T A .  Q,06 

F? FE-11 -BmA 0.03 

0.02 FP FE - 12 -BETA 

FE-24-BmA FP 0.0001 

D- 3a TA-46-31 FY-~~-ALPHA 0.07 

0 . 0 2  

0.06 

D-38 ~ ~ - 2 6 - m ~  

FE- 2 5-BETA 

m-26-3m 

D- 38 

D- 38 -14 1.4 x 10 0.02 



' PAGE 3 OF 4 
STACK GISCHARGZ 

LOCATION 
TOTAL w C i  
DIS CWkGED 

PRINCIPAL 
ISOTOPE AVERAGE pCi/KL 

~ 

TA-48-1 -15 1.5 x 10 0.10 Pu 

FP -14 1.5 x 10 4.37 
-15 6.3 x 10 Pu 

FP -12 2.5 x 10 136.0 

P u '  
u FE-37 NA, 38 

39 NA, 40-ALPHA -16 1.4 x 10 -ab 8.7 x 10 
-15 1.6 x 10 FE-37 NA, 38 

39 NA, U-BETA 

m- 4 5,46-ALPKA 

F E - ~ ~ , ~ ~ - B E T A  

0.05 
FP 

-15 2 . 0  x 10 Pu 0.10 
~~ ~ 

-13 6.9 x 10 36.1 1. 

FT 

-17 1.4 x ' 1 0  4.3 
-15 1.4 x 10 3 . 2  FE- 51 -BETA FP 

TA-'4 6 - 3 1 
FE-l ALpH\ 

2.0  o.0(702 

o.003 

Pu 

FP 
o-14  3.1 x 1 . .-46-31 ?E-1 BETA. ,l 

41Ar -4J TA-2-9 

T A - 3 3  8.3 x lo-' FE-6 8 6 . 4  x 10 Tri t i UT. 

TA-21 EP W3ST 

3 m .  2 

B W .  2 

BLDC;. 3 

BLDG. 3 

BLIX;. 4 

EUT-ALPHA 

WXST-ALPHA 

EX S T -  &,PYA 

WXST-AUHA 

Wi3ST-Wfi  

-15 6.6 x 10 m: 0 . 0 1  

0.01 

0.01 

-16 3 . 2  x 10 Pu 

Pu -16 

-16 
8.5 x 10 

9.6 x 10 0.29 Pu 

:0.03 -15 1.4 x 10 Pu 

Pu -15 2.5 x 10 401 Pi3OCESS-ALPiZA 

401 PilOCZSS-BETA 

0.01 
-15 9.0 x 10 0.04 FP 



b 

L- 

TOTAL pCi 
DISCHA3GED 

0 . 0 2  

0 . 0 2  

0 .004 

PrnCIPAL 
ISOTOPE 

Pu 

LQCATION 

-BLDG.' . -  
-16 8.5 x 10 . .  EAST-ALPHA _ _  _ -  .. . - - . - . 

WEST-ALPHA -16 5.3 x 10 BLDG. 

m. 
BLDG. 

m. 

h 

Pu -15 3.9 x 10 SPECIAL R E C o r n Y  

-15 
1 . 2  x 1 0  530 M A I N - m E w  0 .008  

0 .002 -16 7.4  x 1 0  530 WG. 530A & 
5 3  HOOD EXHAUST Pu 

Pu 0.02  -16 8.7 x 1 0  BLDG. 1%-ALPHA 

0 .12  Pu -15 
7.4  x 1 0  B L E .  324 EXEAUST-ALPHA 

3 3  MAIN-ALPHA 

3 3  DJCDE3ATOR-ALPHA 

413 MAIN-ALPHA 

T A - U  DE' ZAST 
BLX. 155 N m E e - A L P H A  

BLDC. 155 N.W.-ALPHA 

BW. 155 s.E.-ALPHA 

BLDG. 155  S.W.-ALPHA 

37.87  U-235 
-12 2.0 x 10 
-13 

1 . 4  x 1 0  0.11 u-235 

0.78 -14  3.6 x 10 U-235 

-U-235 -15 
7.8  x 1 0  0.03 

~ 

0 . 002  -16 4.2 x 1 0  

7 - 3  x 10 

1 . 1  x 10 

1.6 x 1 

4 . 2  x 10 

1.2 x 10 

3.5 x 10 

-16 

-15 

o-15 

-14 

-15 

-14 

U-235 . 

-235 0.002 
U-235 0.005 

Pu TA-50 

TA-21 

rn - 1- ALPiIA 

FE-1-BZTA 

m-2-ALPHA 

FE-2-EZTA 

m- 3-mHA 
FE-3-3ETA 

D? ;EST 513 

0 .05  

1 . 2 4  

0.05 

1 . 4 1  

0 .002 

0 .04  

FP 

Pu 

FP 

Pu -16 

-14 
6.4 x 10 

1.3 x 10 Fp 

Trltiw 
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' ', 

&CATION 

1.5 x 10-l5 g~3-66 0.1 

1.0 x 10-l5 FE9-ALPHA D- 38 

0.009 1.0 x l 0 - l 5  QY 

12.5 x 10-~5 D- 38 0.3 FE-~~-ALPHA 

26.7 X 0.04 FE-24-um 

0.04 D- 38 m-26 6c 27-ALPHA 

SHOP 1 3 - m a  

m-s-AL?wL 

FE-9-ALPEIA 

m-10-ALPHA 

~ ~ - 1 ~ 1 & 1 7 - ~ ~ - %  

E- 9-mHA 

4.2 x 10-l~ 0.04 TA- 3-10 2 
- 

0.01 D- 38/0Y 1.3 x 10-l5 m-3-141 
-15 . 6.4 x i o  0.07 

0.06 

0.02 

0.008 

72-43-1 

I 

FEL3.0 -ALPHA 

0.02 Pl FE-11- ALPHA 

0.5 x 1 0 - l S  0.01 

0 ,GOO4 

0.4 
- 0.01 x 10-~5, 

0.6 x d 3  
3- 0.3 X 10-1 

0.3 x 
0.4 x 10-l3 

0.4 FE-g-BETZ, 

0,4 ' 

0.4 x 0.8 

0.001 15 3.0 x io- 
- 

(3.02 
-14 1.6 X 10 D- 38 TA-46-3 

D- 3% 0.01 

0 .@4 

0 .oh 0.3 X l G - 1 3  



TOTAL $1 
DISCKAF,GED 

PRINCIPAL 
ISOTOPE 

-48-1 F"-1412 ,~~-AL_FFA 0.03 

3.4 MF 
1.3 x lo-'-' Pu 

- 

KF 9.6 X ,-I4 FE- 15,16-EETA 

Fe-37 NA, 38. 
39 ?A, hQ-ALPELA .. 

FZ-37 NA, 38 
39 NA, k0-BET.A 

1.4 x 10-l5 pu 

MF -14 3.7 x 10 0.2 

3.9 x d 5  
- 

0-2 Fu 

9.1 x 10-13 FE-45,46-BZTA 

FE- 51-AWFA 

35.5 

4.9 x I d 6  Pu 0,0003 

0.006 'lil x m- 51 -BETA 

- -. 
TA-2-9 7 1.5 x 10 1.7 x 10-5 -4 r 41 

6.7 x 4.8 x 10' 
-~ 

Trit i LE 

0 .c1 

0.01 Fu 

?u 0.01 

0.02 1.06 x 10''~ Pu 

Pu 1.92 x 10- 0.02 

Pu 401 rnOCESS-AIJ?I.;A 

401 ~~oczss-my. 

I - 0.01 

0.033 



PRINCIPAL 
ISOTOPE --- 

1.48.x 10-l’ 0.02 

1.27 X lo-’’ 0.02 m 
Pu BIJx3.5 spzcm RECoWf 1.18 x 10-l~ 0.07 

Pu 

Pu 

8.47 X 0.01 - 

2.33 X 0.22 Uranium 

Uranium 

3 3  MAE?-ALFHA 

- ~ 

Uranium 

6.80 X 
Uranium 

0.01 

4.25 X Ursn I 0.001 

0.003 Ura rli1J m 

Uranium O.GO5 

Pu 0.01 

- -  

- 
--- 

1.98 la? 

0.003 m 

MF 1 *?3 

0.003 p1 

EIF o .06 

- 

- 

BLDS. 155 N.W.-ALPHA 

- ; 9.75 x 
2.35 x 1 0 - ~ 5  

1.33 x 10-~3 
1.28 x 10‘~ 

FE-2-25TA 

FE- 3 - U H  

FE- 3-BETA 

TA-21 DE‘ WEST 513 RADIOACTFE 
NO RUN GAS Tri t iurr! 



..................... . . . . . .  ................ 
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__ . . .. . . . .. . . 

Are a 
Fe 140, 

TA -3 -3 
Fe -1 
feeder  

TA-3-35 
P3 -2 
feeder 

TA-3-66 
EB-7 ' 

feeder  

TA-3 -66 
Fe -8 
f e e d e r  

?-J .. 

-I- 

TA -3 - 66 
Fe-9 
f eede r  , 

..-9 s t a c k  

U/PI io 1 1 r : i  Totnl m l  of Avg. 
s tack f o r  conccntrat 
-6 uc i/d 

TOTAL Uci 
STACK 

6 
. TO'I'AL CRil TOTAT, ' O/M TOI'AL DATE D/M 

- .  
b-22 -94 D/M C1N S W U D  . 2.22x3.0d/m 
7 - 5  '1 4- ucT . weeks I 

' 



1'0TAi-J uc i  
DISCHARGED 

rnINCIPAL 
ISGTOF'Z AVERAGE uCi/ml LOCATIrn 

918-21 DP WEST 

B E .  2 EAST ALPHA 

BLDG. 2 WEST ALPHA 

BLDG. 3 EMJ! ALPHA 

B U G .  3 hEST ALPHA 

BLDO. b WEST ALF€fA 

401 PROCESS ALW?l 

401 PXOCESS BEXA 

8.96 x & 

.02 
-15 7.45  x 10 

8 . 7 5  x -01 

5.43  x .02 Pu 

1 .64  .04 Pu 
' -16 9.75  x 10 .004 Pn 

-14 1 . 1 3  x 10 .05 MFP 

1 . 7 5  .05 BLDG. 5 EAST ALPHA Pu' 

.02 Pu 5.50 x BLDG. 5 W T  ALpEr-A 

-007  Pu 6 .72  BLDG. 5 SPECIAL RECOVEXY 

Pu 1 . 7 6  10-l~ 

-15 1.30 x 1 0  .002 

Fll 

Pu 5.19 10-l~ 

2.02 10-l~ 

.11 

.03 Pu 

2.66 x 

1 . 5 6  10-l~ 

1 . 4 1  10-l~ 

49.99  U-235 

. 1 2  U-235 

3.08 U-2'35 

RADIOACTIVE GAS NO RUN TRITXM 

TA-21 DP EAST 

BLDG. 155 N.E. ALPHA 

BLDG. 155 N.W. ALFiXA 

BLDG. 3.55 S.E. ALPHA 

1 . 2 3  .05 n-27S 

1 . 3 1  

1 .96  

4 .13  10-l~ BLDG. 15.5 S.Y. .pLpIIA 

. 







ReviewaLab Counsel 6( 
Publicly ReleasaMe ?’ tz , , , ,  .. c , - , - -  * ‘ . ? C  d 

I --e 
FOP. YEAR OF 1974 

i 
Lo cat ion Average uCi/cc Tota l  I i C i  Dis-:?ar*,-rd 

1.79~10’ 

0.03 \‘L 

TA- 2- 9 

TP.-3- 3 5 

TA-3 - 6 6 

2.5x10-‘ FE-2 

FE-7,8 

FE-9 

3.3~10-’ 1.49 LfS,=. 

1.54 

0.31 FE-l? ,10 

FE-13 3. 1x10‘’ 1.25  

FE-24 

FE-26,27  

1.1x10-’ 0.33 

3. 4x10-1 0.04 

1. 1x10-1 
(No FE# Shop 15 
Feeder Stack) 

Zero FE-6 

FE-9 3.1~10-’ ’ 

TA- 3- 10 2 0.21 

Zero TA- 3- 14 1 

0.07 

FE-10 3.2x10- ’ 0.11 

FE-2 1.4xlO-’ 0.01 TA- 35- 7 

FE-3 

FE-6 
.-. 

1.3~10-‘ 0.01 

6.5~10” ’ 0.03 

6. 5 ~ 1 0 ~ ’  0.02 FE-7 

1.2~10-’ 3.1~10-~ FE- 8 

Alpha B e t a  - 3qta Alpha 

1.3~10” . 3.2x10-’4 0.02 \ 5 t . t  TA-43-1 FE-15,16 

FE-9 6.5~10” 3.2~10-’ 8 - 9xlO-j A> - 4 4  ‘ 
FE-10 7. LclO-’ 3.1xlO-’’ 0.11 o!,& 

u 
FE-11 4.8rlO””.. 0.02 - . 1.2~10-’ 

FE-12 lI3x1O-’ 4.8.u10-’ ‘ 0.03 

Zero 8.1~10- ’ Zero FE-24 



7 

FOUH-WEEK REPORT 
OF s'rncx DISCHARGE 

FOUR-WEEL PLC. OF 1./25/74 - 2/22/74 
-2 -  

FOR YEAR OF 1974 

> 
Location , Average pCi/cc Total pCi DischbTTed 

TA-48-1 FE-11 , 12,13 

, FE-15,16 

Alpha 

1.4~10" 

Beta 

5.7xiO-' 

- Alpha 

0.10 

E eta 

2.92 

- 

1.2~10-' 5.8~10-' 6.86 3.18 

FE-37 NA, 38, 
39 NA, 40 6.7~10-' 

FE-45,46 

FE-51 

TA-50-1 FE-1 

FE-2 

FE-3 

3.1x10-' 

4.2~10-~ C.05 

0.02 3.78 

6. 5~ 1 0 ~ '  4.7~10-~ 

1.3xlO-' 6. 9x10-' ' 0.04 

5 .  

Z .  06 

1.3x10-' ' 4.2x10-' 0.05 1.70 

5.9~10" 1.1~10'~ 1.9~10'~ C:. 04 

Orig.: Jerry D m e r ,  H - 1  
Xc: W. J. I * ! x ~ = ,  OIB-11 

File 



?!OI\!THLY R E P O R T  ON STACK DISCHARGE F O R  TA-3, SPf-29 
( P l u t o n i u m  unless o t h e r v i s e  s t a t e d )  

STACK 
T O T A L  313 
E YH A U  S T ED --- 

6 x. 10 

3 TOTAL M 
S A M  F L E D 
_c_- 

F O R  

F O R  

MOKTH CF: 

Y E A R  OF : 1 9 7 4  

0 . 9  0 . 0 2  4 5 . 3 0 -  2 4 6 0  
,-. 2 - ? E- 1-5 s 

2-FX-14N NOT IN SERVICE 

---.- ,< 

3 - F E - 1 3 S  6 1 . 1 2  2 4 6 0  0.'05 3 . 1  

3 - F E- 2 0 1; 4 5 . 3 0  2 4 6 0  ' 

_ _  

1 . 4  
~~ - ~ 

\ 

4 - F E- 2 7 11 5G.08 2 4 6 0  0 . 0 2  1.1 - 

2 . 9  --_ 4 - P r, - 2 14 s 4 1 . 7 0  2 4 6 0  0.07 - 

5 - F E - 2 E S  4 3 . 0 6  2 1 3 4  3 . 0 0  1 2 3 . 2  

7 -FE-3  5 s 7 . 8 0  4 9 2  1 . 2 2  9 . 5  - 
c . 2 . 5  

2 1 6 . 0 0  7 3 8 0  0 . 0 0 4  0 .8  

2 1 6 . 0 0  7 3 8 0  0 . 1 1  2 4 . 2  - 

-- - 7 - w - 3 2 ~  4 1 . 7 0  2 4 6 0  0 .06  

1.1 I iii G B 9 
I\'TE'G w9 
-___ GROSS n E T A  - 
y 1 G 3 9 
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ce l l  19, Wing Mine, C%R Bld, Shortly after tbi 
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LOS ALAMOS SCIENTIFIC LABORATORY ' 
UNIVERSITY OF CALIFORNIA - 

q. - LOS ALAMOS. NEW MEXICO 
y ' \  TELEPHONE: 

Y 

OFFICE MEMORANDUM 
DATE: 

3/29/67 
TO 

Dean Meyer, Qroup Leader, R-1 

As per your request the following report is forwarded in which 

I hope describes the methods and equipment used t o  sample the CMH 

Bld.  exhust etacks. 
I 

Iirt'oxmation about exhaust air volume and physical description 

of exhaust stacks was furnished by En& and LA41-231(far ning nine). .. 

. .  
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2 - m - 1  FE-15' s 2 x 38,800 4.P 
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3-mxx-1 FE-19 S 49,5a 

34,400 
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3-ma4 FE-20 m n n 3,583 * U a ll W 
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n 3,270 " .  W sl 
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CI'IR Bld., Wings # Two, Three, Pour, Five and Seven exhaust stack data 



3/29/67 

Exhaust Stack Sample Countinqr 
I 

The exhaust stacks are now being sampled on a weekly basis. 

samples are s t a r t ed  on Friday afternoon and run u n t i l  the following 

Air 

Friday. The f i l t e r  papers a r e  normally counted on the folluwing Monday. 

Each f i l t e r  paper is counted for ten  minutes and the r e su l t s  a r e  

Sr sources *re 90 printed out on a typed sheet. 

counted during each couhting run and t h e  efficiency of the counter i a  

determined by dividing the callbrated dource ac t iv i ty ( in  d/m) by the 

ac t iv i ty  reported by the counter(in net c/m). Currently the counter 

efficiency varies from 2@ t o  28% far alpha and 43% t o  45% far beta 

ac t iv i ty  

Calibrated 239Pu and 

I 

Sharp Wide Beta Counters, Model 202, are currently used t o  count 

f i l t e r  papers. 

f i l t e r  paper separately on the typed report  sheet. 

These counters report  alpha and beta a c t i v i t y  on the  

The counter probes 

are  gas proportional, using c o m r c i a l  grade methane. These counters 

a r e  a leo  used t o  count a tack f i l t e r  papers from wing nine, CMR Bld. 

On Stack #2, Wing nine, an activated charcoal f i l t e r  i s  positioned 

behind the 2 1/8" diameter HV-70 f i l t e r  paper i n  order t o  sample f o r  

13'I. This charcoal f i l t e r  I s  counted i n  a gas proportional counter 

which was made by CMB-7 Oroup. 

determined by using a calibrated mSr source and l e  currently 23.s 

for beta  counting. The charctal  f i l t e r  i s  counted for t en  minuteso 

The efficiency of the counter is 

The a c t i v i t y  exhausted from the CMR Bld. exhaust stacks, as detected 

by stack air sampling, 5.8 reported i n  unit8 of disentigrationa per 

per cubic meter of exhaust air(d/m-M3) and is rspar ted t o  the  H-1 Qroup 
I 

off ice  on a weekly, monthly and annual basis. 



3/29/47 

Wing Nine, CKE Bld. Stack 

The stack height i s  sh'-6n above ground l eve l  and is divided in to  

three compartments from 5' above ground level(7400 ft .)  t o  about 208. 

I n  #1 canpartment(1dentified a s  s tack #1 fur sampling purposes) the 

source of air is from the genaral working areas of King nine. 

volume i s  47,420 c h ,  

The ra ted 

I n  #2 compartment(identified a s  stack #2 for sampling purposes) the 

source of a i r  is the general worklng area of wing nine and i n  addition, 

a i r  from the sixteen hot c e l l s  in the w l n g .  

69,020 C h .  

The ra ted  exhaust is 

I n  #3 compartment(1dentified as stack #3 for sampling purposes) the 

source of air is from the decontamination roan(9l.bl) and general working 

area i n  the wing. The rated exhaust is &,ha3 cfm. 

The t o t a l  amount of a i r  exhausted from the stack &ilounta t o  176,840 cfh. 

The stack a i r  samples are  taken a t  ground level(approx. 5' above) from each 

of the compartmenta. 

diameter  f i l t e r  paper. 

'Ke sample r a t e  i s  2 c h  through HV-70, 2 1/8" 

An activated aharcoal f i l t e r  i s  a l so  used on 

stack #2 i n  order t o  sample far l3'I. The vacuum needed for the samplers 

i s  provided by a Hoffman Blower(mode1 kll0) which is a l so  used t o  provide 

vacuum far all of the wfng nine air samplers. 

Wing nine stack air samples are  currently on a 24 hour sample time 

and a r e  counted i n  the Sharp Wide Beta, model 202, counter as described 

on page three. 

I 
4- 



Stack #1 

Stack #2 

Staok #j 

Radioieotopee currently present 

wing nine stack, CMR Bld. 

235g 2 3 8 ~  239pu Fiasion 

x ' x  X 

X x X 

X x x 

i n  exhaust 

Products 
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I 

OFFICE MEMORANDUM 
TO : H e a l t h  P h y s i c s  Lab P rocedures  Book DATE: Jan .  1 4 ,  1970  

F R O M  : James N ,  P .  Lawrence, Assoc.  Group Leader ,  H - 1  

SUBJECT: EVALUAT€ON OF A I R  SAMPLE FOR ' I  
I 

The p r e s c r i b e d  method o f  a i r  sampl ing  f o r  
i . i -d i .ne)  i s  t o  backup a p a r t i c u l a t e  f i l t e r  ( such  a s  H V - 7 0 )  
w i t h  an  a c t i v a t e d  c h a r c o a l  (AC) c a r t r i d g e .  The a i r  is 
drawn f i r s t  t h r o u g h  t h e  p a r t i c u l a t e  f i l t e r ,  t h e n  t h e  cha r -  
c o a l  c a r t r i d g e .  The t o t a l  i o d i n e  a c t i v i t y  i n  t h e  a i r  i s  
t h e  sum t o t a l  o f  t ha t  on t h e  f i l t e r  p l u s  t h a t  on t h e  AC 
c a r t r i d g e .  S i n c e  t h e  c o l l e c t i o n  e f f i c i e n c y  of  t h e  AC 
c a r t r i d g e  f o r  i o d i n e  i s  e s s e n t i a l l y  l o o % ,  a11 i o d i n e  n o t  
c o l l e c t e d  i n  t h e  p a r t i c u l a t e  f i l t e r  i s  c o l l e c t e d  by t h e  AC 
c a r t r i d g e .  Thus,  t h e  c o l l e c t i o n  e f f i c i e n c y  f o r  t h e  com- 
b i n a t i o n  i s  t a k e n  t o  be 1 0 0 % .  (The c o l l e c t i o n  e f f i c i e n c y  
of  a p a r t i c u l a t e  f i l t e r  by i t s e l f  €or  gaseous  i o d i n e  i s  
v a r i a b l e  and u n p r e d i c t a b l e .  

1 3 1 1  ( o r  f o r  any 

A i r  samples  f o r  1 3 1 1  s h o u l d  be coun ted  as soon a f t e r  c o l -  
l e c t i o n  as  p r a c t i c a l  t o  minimize t h e  s u b l i m a t i o n  o r  
e v a p o r a t i o n  o f  t h e  i o d i n e  from t h e  p a r t i c u l a t e  f i l t e r .  
(Very l i t t l e  i o d i n e  i s  l o s t  from t h e  c h a r c o a l  c a r t r i d g e s  
by e v a p o r a t i o n  or  s u b l i m a t i o n . )  

The " c o u n t i n g "  f o r  1 3 1 1  i s  per formed u s i n g  t h e  3 by 3 N a I  
c r y s t a l  and m u l t i c h a n n e l  a n a l y z e r .  The a n a l y z e r - c r y s t a l  
combina t ion  s h o u l d  be c a l i b r a t e d  t o  1 0  keV p e r  channe l  
w i t h  t h e  3 6 4  keV gamma o f  1 3 1 1  o c c u r r i n g  i n  approx ima te ly  
c h a n n e l  3 6 .  ( T h i s  can  be accompl ished  by p u t t i n g  t h e  6 0  keV 
gamma o f  2 4 1 A m  i n  c h a n n e l  6 and t h e  6 6 0  keV gamma o f  1 3 7 C s  
i n  c h a n n e l  6 6  by r e p e t i t i v e  a d j u s t m e n t  o f  t h e  FINE G R A I N  
and ZERO LEVEL c o n t r o l s  o f  t h e  Nuclear Data a n a l y z e r . )  

Normally b o t h  t h e  AC car t r idge and  t h e  f i l t e r  p a p e r s  are  
coun ted  on s h e l f  N o .  1 (1 c m ) ,  and s h o u l d  n o t  - be removed 
from t h e i r  p l a s t i c  (or p a p e r )  e n v e l o p e s  ( t o  p r e v e n t  con- 
t a m i n a t i o n  o f  t h e  c o u n t i n g  chamber ) .  The recommended 
c o u n t i n g  t i m e  i s  200 seconds  ( 3 . 3  m i n u t e s ) .  I f  t h e  ' 'real 
t i m e "  r e q u i r e d  €or  200 seconds  " l i v e  t i m e "  c o u n t i n g  exceeds  
4 m i n u t e s ,  t h e  sample s h o u l d  be p l a c e d  'on a more d i s t a n t  
s h e l f  ( o t h e r w i s e  s h i f t s  i n  c a l i b r a t i o n  may be  e x p e r i e n c e d ) .  

i 
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. .  
The sum of t h e  c o u n t s  i n  1 0  c h a n n e l  c e n t e r e d  on t h e  3 6 4  keV 
l i n e  s h o u l d  be made from t h e  p r i n t e d  p a p e r  t a p e  f o r  b o t h  t h e  AC 
c a r t r i d g e  and t h e  f i l t e r  p a p e r .  A background c o u n t  ( n o  sample 
i n  c o u n t i n g  chamber) s h o u l d  be  r u n  f o r  t h e  same l e n g t h  o f  t i m e  
and t h e  sum o f  t h e  c o u n t s  o v e r  t h e  SAME 1 0  c h a n n e l s  made. Sub- 
t r a c t  t h e  background summation from b o t h  o f  t h e  sample c o u n t  
summations t o  o b t a i n  t h e  n e t  c o u n t s .  I f  t h e  n e t  c o u n t  f o r  t h e  
f i l t e r  p a p e r  i s  e q u a l  t o  o r  less t h a n  1 /100th  o f  t h e  n e t  coun t  
on t h e  AC c a r t r i d g e ,  t h e  f i l t e r  p a p e r  can  be c o n s i d e r e d  t o  have 
i n s i g n i f i c a n t  a c t i v i t y .  I f  more t h a n  t h i s  f r a c t i o n ,  accoun t  
s h o u l d  be t a k e n  o f  t h e  f i l t e r  p a p e r  a c t i v i t y .  

For  t h e  r o u t i n e  e v a l u a t i o n  o f  l3I1 a i r  s amples ,  a computer 
(CDC 6 6 0 0 )  program h a s  been p r e p a r e d  by H .  I s r a e l .  The a c t u a l  
program can hand le  up t o  f i v e  d i f f e r e n t  i s o t o p e s ,  b u t  h a s  been 
used  o n l y  f o r  13'1. Account i s  t a k e n  of t h e  decay of t h e  i s o t o p e s  
d u r i n g  c o l l e c t i o n  and a f t e r  c o l l e c t i o n ,  t h e  c o l l e c t i o n  e f f i c i e n c y  
o f  thc. s ampl ing  media,  t h e  c o u n t i n g  e f f i c i e n c y  o f  t h e  v a r i o u s  
s h e l v e s ,  t h e  b r a n c h i n g  r a t i o  of t h e  s i n g l e  gamma r a y  e v a l u a t e d ,  
sample c o l l e c t i o n  r a t e ,  and sampl ing  t i m e .  A copy o f  t h e  program 
i n s t r u c t i o n s  and d e f i n i t i o n s  of t h e  v a r i a b l e s  i s  a t t a c h e d  t o  t h e  
o r i g i n a l  of t h i s  memo.  

I n p u t  f o r  t h e  computer  program i s  g e n e r a t e d  by  p r e p a r i n g  t h e  
"SAMPLE ANALYSIS" form. (The master ccpyof  t h i s  form i s  t o  be 
r e t a i n e d  a t  t h e  rear o f  t h e  H e a l t h  P h y s i c s  L a b  P rocedure  Book).  
From t h i s  p r e p a r e d  form,  IBM cards are punched (one c a r d  per 
l i n e )  f o r  e a c h  sample c o u n t e d .  The f o l l o w i n g  e n t r i e s  s h o u l d  be 
made on t h e  "SAMPLE ANALYSIS" form: 

Columns 1 th rough  5 - Group D e s i g n a t i o n .  A c t u a l  group code 
s h o u l d  be  u s e d ,  n o t  s i t e  d e s i g n a t i o n .  

Columns 6 t h rough  20  - Sample D e s i g n a t i o n .  S i t e  ' d e s i g n a t i o n ,  
" s t a c k "  o r  ' ' s p e c i a l ,  I' sample number ( i f  a p p r o p r i a t e )  and 
sample t y p e  (AC o r  H V - 7 0 ) .  

Columns 2 1  t h rough  26  - Month, Day, and Year ( 2  d i g i t s  e a c h )  
f o r  s t a r t  of sampl ing .  

Columns 2 7  t h rouqh  30 - Hour and  Minute of S t a r t  o f  Sampling 
' ibased on 24-hour d a y ,  i . e . ,  no  a . m .  o r  p.m.1. 

Columns 3 1  th rough  36 - Month, Day, and Year of S t o p  of 
Sampling.  

Columns 3 7  t h rough  40 - Hour and  Minute of S t o p  of Sampling. 

Column 4 1  t h rough  4 3  - Sampling R a t e  i n  Cubic  F e e t  p e r  Minute 
. ( d e c i m a l  assumed between 2nd and  3 r d  d i g i t s ) .  

2 
? 
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Columns 4 4  t h rough  4 9  - Month, Day, and Year of S t a r t  o f  
Count ing  . 
Columns 50 th rough  53 - S h e l f  number ( s h e l v e s  Nos. 1 through 
5 are  a t  d i s t a n c e s  1 th rough  5 c m ,  s h e l f  N o .  6 a t  1 0  c m ,  
s h e l f  N o .  7 a t  15 c m ,  e t c . ,  s h e l f  N o .  1 0  a t  30 c m ) .  

Columns 56  th rough  6 2  - Summation of c o u n t s  i n  1 0  channe l s  
less  background summation f o r  same 1 0  c h a n n e l s .  

Columns 63 throuqh.  6 6  - Count d u r a t i o n  i n  Minutes  (dec ima l  
assumed between 3 r d  and 4 th  d i g i t s ) .  

Column 6 7  - F i l t e r  t y p e  d e s i g n a t i o n ;  I f o r  a c t i v a t e d  c h a r c o a l  
c a r t r i d g e ;  2 f o r  p a r t i c u l a t e  f i l t e r ,  3 n o t  used .  

Columns 68 t h r o u g h  70 - F r a c t i o n a l  f i l t e r  c o l l e c t i o n  e ' f f i c i e n c y .  
U s e  "100" (dec ima l  assumed between 2nd and 3 r d  d i g i t s )  
u n l e s s  t o l d  o t h e r w i s e .  

Column 71  - I s o t o p e  d e s i g n a t i o n ,  u s e  "1" f o r  1 3 1 1  . N o  o t h e r  
number used .  

NOTE: B e  s u r e  t h e  AC c a r t r i d g e  and p a r t i c u l a t e  f i l t e r  f o r  t h e  
same sampl ing  are c o n s e c u t i v e  so  t h a t  it w i l l  be e a s y  t o  add t h e  
a i r  c o n c e n t r a t i o n s  as t h e y  are l i s t e d  from t h e  computer programs.  

' A f t e r  h a v i n g  c a r d s  punched from SAMPLE ANALYSIS form,  t a k e  c a r d s  
t o  H .  I s rae l  fo r  computer  r u n .  A " reduced  page s i z e "  example 
of t h e  computer o u t p u t  i s  a t t a c h e d .  

I n  some i n s t a n c e s  it i s  d e s i r a b l e  t o  know t h e  a i r  c o n c e n t r a t i o n  
s o o n e r  t h a n  t h e  computer  r e s u l t s  are a v a i l a l l e .  Two e q u a t i o n s  
are g i v e n  t o  f a c i l i t a t e  t h i s  computa t ion .  The f i rs t  i s  t h e  e x a c t  

. I t  u s e s  a h a l f - l i f e  of 8 .05  days  and t h e  
a s sumpt ion  t h a t  82 pho tons  of 364 keV are e m i t t e d  p e r  1 0 0  dis- 
i n t e g r a t i o n s .  The second  e q u a t i o n  i s  s i m p l i f i e d  and less e x a c t  
b u t  w i l l  b e  i n  error less t h a n  1% f o r  c o l l e c t i n g  t i m e s  less 
t h a n  1 h o u r  when t h e  c o u n t i n g  i s  done i n  less t h a n  2 h o u r s  a f t e r  
c o l l e c t i o n .  

e x p r e s s i o n ,  f o r  1 3 1 1  

Exact 

where:  C = Summation o f  1 0  c h a n n e l s  a round 364 keV peak 
less background summation €or  same 1 0  c h a n n e l s ,  
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M = Count t i m e  i n  m i n u t e s ,  

D c  = C o l l e c t i o n  t i m e  i n  d a y s ,  

DE = Elapsed  t i m e  between c o l l e c t i o n  and c o u n t i n g  
i n  d a y s ,  

c f m  = Sampling r a t e  i n  c u b i c  feet  p e r  minu te ,  

Ed = Geometry e f f i c i e n c y  f ac to r  depending  on s h e l f  
as g i v e n  below., 

E, = C o l l e c t i o n  e f f i c i e n c y  (assume 1 . 0 0  u n l e s s  you 
have  de te rmined  o t h e r w i s e )  . 

Approximate 

p C i  c 1  1 1 1 = 1. .g40x10-s  x - x - x c_ x - A - 
M t c f m  Ed E, 

where:  t = C o l l e c t i o n  t i m e  i n  minu tes .  

Table of Ed f o r  AC C a r t r i d g e s  and f i l t e r  P a p e r s .  

S h e l f  
Number 

S h e l f  
D i s t a n c e  

( c m )  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

1 
2 
3 
4 
5 

1 0  
1 5  
20  
25  
30 

For  AC 
C a r t r i d g e  

(Ed) 

0 . 0 8 7  . 
0 .059 
0 . 0 4 4  
0 .034 
0 . 0 2 8  
0 . 0 1 1  
0 . 0 0 6 1  
0 .0038  
0 . 0 0 2 6  - 
0 .0019 

For F i l t e r  
P a p e r  
(Ed) 

0 . 1 2 0  
0 . 0 8 4  
0 . 0 6 0  
0 . 0 4 7  
0 . 0 3 4  
0 .014  
0 .0080 
0 . 0 0 4 6  
0 .0032  
0 .0023  

-1 

5 
2 The (MPC)air f o r  I 3 ' I  are 9 x 1 0 - 3 p C i / m 3  f o r  o c c u p a t i o n a l  

e x p o s u r e l  1 . 0  x p C i / m 3  fo r  n o n o c c u p a t i o n a l  and 1 . 0  x p C i / m 3  *L 

f o r  s t a c k  release (assuming a 1 0 0  t o  1 d i l u t i o n  from t h e  s t a c k  5 
2! 

I ? 
b e f o r e  boundary t o  u n c o n t r o l l e d  area) 

F r a c t i o n s  o f  o r  m u l t i p l e s  o f  t h e  M P C a i r  are found by d i v i d i n g  5 
t h e  c a l c u l a t e d  u C i / m 3  f o r  t h e  sampl ing  by t h e  a p p r o p r i a t e  (MPC) a i r -  

-I cn 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
1 

TO : Sec t ion  Personnel DATE: February 4, 1970 

: John Enders,  Leader, CNR Bldg. Monitoring Sec t ion ,  H - 1  

S U B J E C T  SURVEY OF ACTIVATED CHARCOAL FILTERS FROM STACK 82, WING 9 
I 

SYMBOL : H-1-m 

Effec , t ive  immediately, the a c t i v a t e d  charcoal  f i l t e r s  
from Stack  #2, Wing 9 ,  w i l l  be given a survey wi th  a- GM tube 
type survey instrument ,  w i th  the  tube s h i e l d  open The 
tube i s  t o  be he ld  ."in contact"  w i th  the f i l t e r  and the  in -  
s t rumen t ' s  response i n  mr/hr  noted. 

The r e s u l t s  a r e  to  be recorded toge ther  w i th  the  da t e  
and t i m e  the survey was made I t  i s  a n t i c i p a t e d  t h a t  the 
qgfa accrued w i l l  provide some information as t o  how much 

I i s  being r e l eased  i n t o  Stack ?I2 a f t e r  the  da t a  and 
charcoa l  f i l t e r  count r e s u l t s  a r e  s tud ied .  

xc: M r  Schul te ,  CMB-14 
H - 1  Group Of f i ce  
J i m  Lawrence, H - 1  
Ed B e m i s ,  H - 1  
F i l e  



.a 
LOS ALAMOS SCIENTIFIC LABORATORY . 

UNIVERSITY OF CALIFORNIA 

j: 
c 

LOS ALAMOS. NEW MEXICO a754 
TELEPHONE: 

OFFICE: MEMORANDUM 

TO : Leo Chel ius ,  A l t e r n a t e  Group Leader,  H - 1  DATE: A p r i l  6, 1 9 7 0 '  3) 

I 

FROM : John Enders,  Leader,  CMR Bui ld ing  Monitoring Sec t ion ,  H - 1  

SUBJECT: A D D I T I O N A L  INFORMATION TO REPORT ON CMR BLDG. STACK DISCHARGE FOR 1967, 
1968, and 1969. 

SYMBOL : H-l-CM 

As per  your r eques t  thP fol lowing d a t a  i s  submit ted f o r  each CMR 

Bldg. s t a c k ,  l i s i t n g  t h e  h i g h e s t  s i n g l e  tes t  f o r  each year:  
. 1967 1968 L9 69 

Estimated 3 Estimated E s tima ted 
Stack Ldent i  t y  d/m-M3 M i l l i c u r i e s  d/m-M3 M i l l i c u r i e s  d/m-M M i l l i c u r i e s  

2 - F L M X - 1  18 0.389 87 0 430 9 0 044 

2 - F L M X - 2  

3 - F L M X - 1  

5 0.031 8 0 050 57 0 359 

1 0 005 7 0 035 1 0 005 

0 0 OQO 0 0 000 1 0 004 3 - F L M X -  2 

4 - F L M X - 1  2 0.012 0 0.000 0 0 000 

4 - F L M X - 2  2 0 ,009  19  0.085 21 0 094 

0.015 

5 - F L M X - 2  1 6  0.075 03 0 297 71 0.335 

- -_ 

5 - F L t . -  1 1, 0.005 3 0 015 3 

7 - F L M X - 1  

7 - F L M X - 2  

Wg 9 #1 ,2 ,& 3 Stacks  

-Wg,9 #1,2,& 3 Stacks  

(Alpha) 

(Beta) 

13L. Wg.9, S tack  #2 ( I) 

5 0.021 2 0.008 2 0 008 

409 1 638 56 0.0224 1 ,198  4.797 

1 0.022 0 0.000 129 2 925 -_  
49 1.111 70 1.587 58,647 1,330.113 

l f i ,128  142.974 9,904 87.798 13,295 11.786 

- 
With the except ion  of  Wg. 9 S tacks ,  the  sampling per iod  f o r  each 

s t a c k  i s  on a weekly b a s i s .  Wg. 9 s t a c k  samples  a re  taken on a 24 h o u r  

b a s i s ,  Monday through F r iday ,  and one week end sample  i s  taken from 4:30 pm, 

F r iday ,  t o  8:30 a m ,  Monday. 
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LOS ALAMOS SCIENTIFIC LAEORATORY .: 
UNIVERSITY OF CALIFORNIA - - 

TO: Leo Chel ius ,  H-1 

-- 

. .  ', . . 

- 2- DATE : 

The es t imated  m i l l i c u r i e s  exhausted from Stack  #2 ,  

i s  probably h igh  by a f a c t o r  of t en  as the  samples were 

- r 

: 
1 ;  
1. - Apr i l  6 ,  1970 L 

LO9 ALAMOS. NEW MEXICO 

1- - 
- 

Wing Nine, 

counted a t  

the  H-1 Count Room f o r  go r s s  b e t a  dna a c o r r e c t i o n  f a c t o r  was then 

used t o  determine sample a c t i v i t y  Current  samples are  being counted 

by p u l s e  h e i g h t  ana lys , i s  a t  the  H P Count Room a t  t h e  Adm. Bldg. 

and count  r e s u l t s ,  when compared t o  the  gross  b e t a  count r e s u l t s ,  

i n d i c a t e  the g ross  b e t a  count ing  was too h igh ,  by about  a f a c t o r  

of ten .  

As to t h a t  p o r t i o n  o f  t he  r e p o r t ,  made on 3/24/70, concerning 

unplanned releases, the  r e l e a s e  which occurred on 2 / 7 / 6 8 ,  i s  est imated 

(based on informat ion  from CPP-4 Group) to  have been about  10.2 X 10 

mic rocur i e s .  The r e l e a s e  t h a t  occurred on 10/26 /67 ,  involv ing  on 

e s t ima ted  250 c c  of  t r i t i u m  (as t r i t i u m  gas ) ,  i s  es t imated  to  amount 

t o  6.5 X 10 microcur ies .  

9 

8 

JE/skv 
xc: F i l e  

I 

John Enders . 

I 

: d' 
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U N I V E R S I T Y  OF C A L I F O R N I A  
LO9 ALAMOS. N E W  MEXICO 8 7 S 4 4  

OFFICE MEMORANDUM 
TO : R. D. Baker, CMB-Division Leader DATE: Feb. 1 9 ,  1970 

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

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

r ,  SUBJECT: EXHAUST SYSTEM ACTIVITY,  CMR B U I L D I N G  
r, 

2 SYMBOL : H-1 

m 

n n - 
5 

I wish t o  c a l l  your a t t e n t i o n  t o  t h e  amount of r ad ioac t ive  

5-FLMX-2 and 7-FLMX-2 f o r  January,  1970. 
* m a t e r i a l  discharged from CMR Building exhaust systems 

So f a r ,  t h e  AEC has  no t  set  a l i m i t  f o r  s t ack  discharge f o r  
c o n t r a c t o r s ,  provided an adequate environmental sampling 
program i s  maintained by t h e  con t r ac to r .  W e  have such  a 
program a t  Los  Alamos'and so f a r ,  w e  have not  found a i r -  
borne a c t i v i t y  i n  t h e  pub l i c  a r e a s  i n  excess of t he  AEC 
l e v e l  f o r  such a r e a s .  However, t he  c u r r e n t  t r ends  a r e  
towards lowering of  permiss ib le  l e v e l s  and towards looking 
a t  t o t a l  m a t e r i a l  discharged,  r a t h e r  than a t  concent ra t ions .  

I t  is my opinion t h a t  t h e  concent ra t ion  i n  these systems 
should be reduced.  I f  Group H-1 can be of any he lp  i n  
determining t h e  source ,  p l e a s e  l e t  us know. 

January,  1970 - 

For comparison, t h e  d ischarges  from all s t a c k s  i 
Bui ld ing  which s e r v i c e  CMl3 a r e a s  w e r e :  

3-FLMX-1, south h a l f ,  
3-FLMX-2, no r th  h a l f ,  
4-FLMX-1, no r th  h a l f ,  
4-FLMX-2, south  h a l f ,  
5-FLMX-2, south h a l f ,  
7-FLMX-1, south h a l f ,  
7-FLMX-2, nor th  h a l f ,  
All t h r e e  s t a c k s ,  
(Alpha emitters only) 

A l l  t h r e e  s t a c k s ,  
(Beta emitters only)  

DDM/el 
Xc:  J. Enders, H-1 

J. Li l i en th ' a l ,  CMB-DO 
H. S c h u l t e ,  H-5 

Wing 3 
Wing 3 
Wing 4 
Wing 4 
Wing 5 
Wing 7 
Wing 7 
Wing 9 

Wing 9 

6.1 U C i  
3.5 V C i  
0.0 u c i  
5.4 U C i  

84.8 UCi 
6.8 U C i  

486.9 V C i  
8.1 U C i  

5596 pCi 
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Publicly Releasable\ LOS ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LO9 ALAMOS. N E W  MEXICO 87344 I 

OFFlCE MEMORANDUM 
: R.  D .  Fowier, CMF-Division Leader DATE: Feb. 1 9 ,  1970 I TO 

THRU : D r .  H.  0. Whipple, H-Division Leader ( A c t i n g )  
I 
*I, r FROM : Dean D .  Meyer, Group Leader,  H-1  
> 
m 
r, 
r, SUBJECT: EXHAUST SYSTEM ACTIVITY,  CMR BUILDING 

x. 
3 

I wish t o  c a l l  your 
m a t e r i a l  d i scharged  
f o r  January ,  1970. 

a t t e n t i o n  t o  t h e  amount of r a d i o a c t i v e  
from CMR Bui ld ing  exhaus t  system 2-FLMX-2 

So f a r ,  t h e  AEC has  no t  se t  a l i m i t  for  s t a c k  d i scha rge  f o r  
c o n t r a c t o r s ,  provided an  adequate  environmental  sampling pro- 
gram i s  maintained by t h e  c o n t r a c t o r .  W e  have such a program 
a t  L o s  Alamos and so f a r ,  w e  have n o t  found a i r b o r n e  a c t i v i t y  
i n  t h e  p u b l i c  a r e a s  i n  excess of t h e  AEC l e v e l  f o r  such a r e a s .  
However, t h e  c u r r e n t  t r e n d s  a r e  towards lowering of p e r m i s s i b l e  
l e v e l s  and towards looking  a t  t o t a l  m a t e r i a l  d i scharged ,  r a t h e r  
t han  a t  c o n c e n t r a t i o n s .  

I t  i s  my op in ion  t h a t  t h e  c o n c e n t r a t i o n  of t h i s  system should 
be reduced. 
t h e  sou rce ,  p l e a s e  l e t  us know. 

I 

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

For comparison, t h e  d i scha rges  f r o m  a l l  s t a c k s  i n  CMR Bui ld ing  
w h i c h  s e r v i c e  CM? a r e a s  w e r e :  

J anua ry ,  1970 - 
2-FLMX-1, sou th  h a l f ,  Wing 2 11.9 pCi 
2-FLMX-2, n o r t h  h a l f ,  Wing 2 669.4 V C i  
3-FLMX-1, sou th  h a l f ,  Wing 3 6 . 1  u C i  
3-FLU-2, n o r t h  h a l f ,  Wing 3 3.5 U C i  
4-FLMX-1, n o r t h  h a l f ,  Wing 4 0.0 pCi 
4 - F W - 2 ,  sou th  h a l f ,  Wing 4 5.4 u C i  
5-FLMX-1, n o r t h  h a l f ,  Wing 5 0.0 uCi .  

D D W e l  
Xc :  J .  Enders ,  H - 1  

J. L i l i e n t h a l ,  --DO 
. H. .Schu l t e ,  H - 5  

W .  Kennedy, H-6 
File 
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TO 

FROM : 

' SUBJECT: 

SYMBOL : 

OFFICE MEMORANDUM 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N W  MEXICO 07044 
' 

James R. Lilienthal, Group CMB-7 

Robert N.  Mitchell, Section Leader, Eng Section 

FILTERING EFFICIENCY OF EDGE FILTERS INSTALLED ON GLOVE 
BOX AIR INTAKES IN SM-29 

H-5 

An edge filter of the type used in the CMR Building for a i r  intakes on glove 
boxes was tested for  efficiency by the method developed for in-place test- 
ing of HEPA filters. 
as given by the manufacturer of the aerosol generator, is as follows: 

The particle size distribution of the DOP test aerosol, 

70% 0 . 3 2 ~  
8270 is  < 0.5 Mm 
90% is < 0 . 6 5  pm 
93% i s  c O . 8  pm 
95% i s  <1.0 pm 

The edge filter holder was tested with six of the 1" fi l ters 'and with twelve 
of the 1'' filters. In the same test  setup, a HEPA filter from LASL stock 
(.GS 2716) also was tested. 

: 
The results are given below: 

Flow Pres su re  Drop Efficiency 
Fi l ter  (cfm) Inches H20 Percent 
Edge Fi l ter  t 3  0.14 0.0 

6-1" filter elements 

CMR Edge Fi l ter  25 
12-1" filter elements 

HEPA Filter 
GS 2716 

25 

0.18 W 0.5 

0 . 5 0  9 9 . 9 3  
I '  

CP 
Section Leader, Eng Section 

cc: E. Arntzen, Eng-2 Industrial Hygiene Group 
w. Ashley, CMB-1 
.:To Carman, CMB-7 R. Phelps, CMB-1 

D. Meyer, H-1 

F. Schonfeld, CMF-5 -+&\J. Enders, H-1 
C. Metz, CMB-1 A. Zerwekh, GMB-1 
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? S I A l b b  

ATOMIC ENERGY COMMISSION 
LO6 U M O S .  NLW MEXICO 87544 

Norr i s  E. 3radbury, D i rec to r  
Los Alamos S c i e n t i f i c  Laboratory 

RADIOACTIVE EFFLUEKTS AND RELEASES 

Headquarters has r eques t ed  a three-year  summary of 
effluent and environments1 survey experience a t  Z C  
S i t e s  under Albuquerque Cperat ions  j u r i s d i c t i o n  

You a r e  r eques t ed  t o  provide q u a n t i t a t i v e  d a t a  on a l l  
normal and abnormal r e l e a s e s  of gaseous and l i q u i d  
r a d i o a c t i v e  m a t e r i a l  from U S L  ins tallations durin,o 
Calendar Years 1967, 1968 and 1969,  ? lease  provide 
data for each s i c e  as w e l l  as f o r  each f a c i l i t y  or 
r e l e a s e  poinc a s s o c i a t e d  i:ich t h e  s i t e .  Beport  the 
d a t a  as t o t a l  c u r i e s  of a c t i v i t y  r e l e a s e d  annus l ly '  
p lus  m y  a v a i l a b l e  breakdown by type of r a d i o a c t i v i t y  
o r  rad ionucl ide .  Assume thzt  t h e  r e l e a s e  occurs ac 
t h e  end of  a pipe o r  discharge po in t  a t  wnich e f f l u e n t  
passes  from p o s i t i v e  con"co1. 

In a d d i t i o n  t o  t h e  q u a n e i t a t i v e  data r eques t ed  above, 
p l ease  i n d i c a t e  maximum and average concen t r a t ion  of 
normal e r ' f luents  on ly  r'or each d ischarge  p o i n t  f o r  
the  years  1967,  1968 and 19G9. 

We emphasize che importance of inc luding  a l l  r e l e a s e s  
such as normal efZluentls and spills, leaks, o r  ocher 
inzdver tens  r e l e a s e s .  Do noil omi t  d a t a  f o r  ressons 
such as poor r e l i a b i l i t y  of  e s t ima tes ,  pub l i c  r e l a -  
t ions  , s e c u r i t y ,  o r  c l a s s i f i c a t i o n  a spec t s .  Lndiczte 
m y  l i n i t z t i o n s  on t h e  da ta ,  p a r t i c u l a r l y  i n  s i t u a t i o n s  
where r e l e a s e s  have occurred wi thout  t ne  knowledge of 
r a d i o a c t i v i t y  contents ., 
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MARCH, 1970r 

.SAMPLE NUMBER SAMPLING TIIiE T o t a l  Hours $ Reading w i t h  E 112 B 

Activated Charcoal Filters from Stack 11, Wing 9, sent, to HP Counting Room at $7 
the Administration Building. 427 MR/HR 

8:30 A. M. Date to 8830 A. ?A. Date (Open Shield) 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I 

I 

14 

15 

16 

17 

18 

19 

20 

a 
22 

23 

3g2 

3-3 

3-4 

3-5 

3-6 

3-9 

, 3-10 

3-11 

3-12 

3-13 

3-16 

3-17 

3-18 

3-19 

3- 20 

3-23 

3-24 

3-25 

3- 26 

3-27 

3-30 

3-31 

3-2 

3-3J 

3-4 

3-5 

3-0 

3-9 

3-10 

3-1 1 

3-1 2 

3-13 

3-16' 

3-17 

3-18 

3-19 

3-20 

3-23 

3-24 

3- 25 

3-26 

3-27 

3-38 

3-3 1 

4-1 

72 

24 

24 

24 

24 

72 

24 

24 

24 

24 

72 

24 

24 

24 

24 

72 

24 

24 

24 

24 

72 

24 

24 

I 
246 

82 

82 

82 

82 

246 

a2 

82 

82 
I 

a2 

246 

82 

82 

a2 

82 I 

246 

82 

82 

82 

82 

246 

I 

82 

82 

I 

I 

I 

I 

I 

0 

0 

0 

' 0  

0 

0 

0 

0 

0 

0 

0 

. o  

0 

0 

0 

0 

0 

0 

0 

0' 
0 

0 
0 



APRIL, 1970; Act iva ted  Charcoal F i l t e r s  from S t a c t  11, Wing 9, sent t o  HP Counting Roon A t  
t h e  Adminis t ra t ion  Building. 

SAVPIE NUMBER SAMPLING TIME Tota l  Hours .$- Reading withal 
8r30 A. M. Date t o  8130 A. M. Date - (Open Sh ie ld )  

m/Hr 

9$. Reviewed/La b Counsel HV-70 Readin 

4-2 24 82 0 0 

4-2 4-3 24 82 0 0 
3 4-3 4-6 72 246 0 0 

2 Publicly Releasable 4-1 

2 
4 / dii/ 

4 

5 

6 

7 

8 

4-6 4-7 24 

4-8 24 

4-9 24 

a2 

82 

82 

82 

246 

0 0 

0 0 

0 0 

0 0 

0 0 

4-7 

4-8 

4-9 

4-10 

4-10 24 

4-13 72 

82 9 4-13 4- 14 24 0 0 

0 0 

0 0 

0 0 

0 0 

10 

11 

12 

13 

4-14 4-15 24 

4-16 24 

4-17 24 . 

4-20 72 

82 

82 

a2 

246 

4-1 5 

4-16 

4-17 

82 14 4-20 

4-21 

4-22 

4- 21 24 

4-22 24 

4- 23 24 

0 0 

15 82 

82 . 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0  

0 0 

16 

17 4-23 

4- 24 

4-27 

4-28 

4-29 

4-30 

5-1 

4- 24 24 82 

246 

82 

82 

82 

a2 

18 4-27 . 72 

4-28 24 

4-29 24 

4-30 24 

5-1 24 

19 

20 

21 

22 0 0  

23 



I 

M Y ,  1970: A c t h a t e d  mama1 Filters from Stack 11, l i n g  9, sent  to HP Counting Room At 
t h e  Administration Buildin?. 

1 Mr/hr. 
SAMPLE NUMBER Sa.mlins Time  140urs M3 Reading w i t h  E-112B 

(Open Shield)  
\ /HV-70 R e a d i n d y  

8:30 A, M. Date t o  8:30 A. M. Date 

72 k 6  ., 0 0 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

5-1 

5-4 

5-5 

5-6 

5-7 

5-8 

5-11 

5-12 

5-13 

5-14 

5-15 

5-18 

5-19 

5-20 

5-21 

5-22 

5-25 

5-26 

5-27 

5-4 

5-5 

5-6 

5-7 

5-5 

5-11 

5-1 2 

5-13 

5-14 

5-15 

5-18 

5-19 

5-20 

5-21 

5-22 

5-25 

5-26 

5-27 

5-28 

24 

24 

24 

24 

72 

24 

24 

24 

24 

28 

24 

24 

24 

24 

72 

24 

24 

24 

80 

80 

80 

80 

246 

80 

80 

80 

80 

246 

80 

80 

80 

80 

246 

80 

80 

80 

40 

0 

0 

0 

: o  

0 

0 

0 

0 

0 

0 

0 

. o  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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LGS ALAMOS SCIENTIFIC LABORATORY 
U N I V E R S I T Y  OF C A L I F O R N I A  

LOS ALAMOS. NE" MEXICO a7544 
TELEPHONE: 

OFFlCe blEMO]FBANDUM 

TO : M r .  L i l i e n t h a l ,  CpIE-DO A s s i s t a n t  D iv i s ion  Leader DATE: February 1, 

THROUGH: Dean Meyer, Group Leader,  H - 1  
Reviewed/Lab Coun 

' John Enders ,  Leader,  CMR BLDG. Monitoring Sec t ion ,  H-1 Pubiicly Releasable. 

'IJBJECT: 3-FLMX-2, 4-FLMX-1, and 4-FUX-2 FILTER TOWERS 

SYMBOL : H-1-mR 

The above s u b j e c t  f i l t e r  towers have only I 'M-80" type roughing 
f i l t e r s  i n s t a l l e d  i n  them and are  c l a s s i f i e d  as "unf i l t e r ed"  exhaust  
systems accord ing  t o  guide  l i n e s  e s t a b l i s h e d  by the  coinniittee formed 
t o  i n v e s t i g a t e  a l l  fume hoods a t  LASL. 

I n  o r d e r  f o r  t hese  exhaus t  systems t o  be c l a s s i f i e d  as " f i l t e r e d "  
t h e r e  must be Aerosolve 95 ,  o r  i t s  equ iva len t ,  f i l t e r  medium i n s t a l l e d  
i n  these  systems.  It i s  reconmended t h a t  t h i s  type of f i l t e r  medium 
be i n s t a l l e d  i n  these  f i l t e r  towers as soon as i s  poss ib l e .  

- / John Enders 

. .  

JE/skv 

xc: F i l e  
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TO 

FROM : 

S U B J E C T :  

S Y M B O L  : 

. -  - 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LO9 ALAMOS. NEW MEXICO 

OFFICE M E M O R A N D U M  
Distribution DATE: Feb. 24, 1 9 7 1  

ReviewedILa b 
Publicly Releasable Dean D. Meyer, Group Leader, H-l 

AIR SAMPLING: EQUIPMENT AND METHODS 

H-1 

With the current trend toward reduction in emissions and 
reporting, we must be sure that our air sample results are 
as valid as we can possibly make them. 

TO assure that we are doing the best job possible, I want 
the following checked and a report sent to me on your units 
by April 1, 1971. 

1. 

2. 

3 .  

4 .  

5. 

6. 

7. 

0 .  

In 

Air flow in each stack or duct sampled, date of determination 
and who measured it. 

Is probe designed for isokinetic sampling? If so, who 
designed it and when. If not, why not. 

Do you have an SOP for each sampler or group of samplers? 

Do hp surveyors know how to place filter paper in holder? 
Is it being done correctly? I don't want to find an 
improper installation when I inspect. 

Are in-line filter holders installed so that air is not 
leaking into the collection side? 

Is the sampling air flow measured? How often is it 
checked? Is a record kept indicating date of check? 

Sample heads as close to source as possible? If long 
lines are used, can you give error in sampling? 

Is area where sampler is installed clean? 

general, the next time I check on our stack samplers, I 
expect to find excellent housekeeping, no fire h a z a r d s  of our 
making, and good records. 

' 

DDM/eh 

Distribution: 
Carl Buckland, H-1 
John Enders, H-1 
William Romero, H-1 . 
v i  le. 



I! LOS AlAMOS SCIENTIFIC LABORATORY 
ReviewdLab Counsel 
Public&Reysable UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 I? fl TELEPHONE: 

OFFICE MEMORANDUM 

: Dean Meyer,'Group Leader,  H-1 DATE: A p r i l  12,  1971 TO 

FROM : John Enders,  Leader, CMR BLDG. Monitor ing Sec t ion ,  H-1 

SUBJEGT: 

SYMBOL : H - 1 - m  

REPLY TO QUESTIONS ON MEMO DATED 2/24/71 

A s  p e r  your r eques t  f o r  a r e p l y  t o  ques t ions  asked i n  above s u b j e c t  
memo (copy a t t a c h e d ) ,  the  fol lowing informat ion  i s  submitted f o r  the  CNR 
BLDG. 

Question #l: 

The a i r  flow i n  the  CMR BLDG. s t a c k s  w a s  rechecked by Vince H a l l ,  ENG-4, 
on March 9,  1971. I am a t t a c h i n g  a copy of  t h e  d a t a  s h e e t  t h a t  i s  used t o  
e s t ima te  a c t i v i t y  exhausted from CMR BLDG. stacks. 

Ques t ion  f 2 :  I 
Stack  sampling probes are no t  p r e s e n t l y  sampling i so -kene t i ca l ly .  I t  

i s  planned t o  remove the  t i p s  and s i z e  them s o  as t o  achieve i so -kene t i c  
.samples ,<naw .that .the t i p  s i ze s  have heen ca l cu la t ed ,  

Ques t i o n  8 3  : 

A t  p r e s e n t  time, Sec t ion  Procedurea l  Standard Operat ing Procedures a r e  - being r ev i sed  t o  inc lude  a s e c t i o n  on s t a c k  sampling. 

Ques t ion  8 4 :  

Yes. I n  a d d i t i o n ,  the  l o c a t i o n  and da ted  sample  i s  taken i s  w r i t t e n  
onto t h e  "grid" s i d e  of the  f i l t e r  paper.  

Quest ion #5 : 

Yes. However w e  need t o  o r d e r  more metal  i n - l i n e  s a m p l e  ho lde r s .  

Ques t ion  #6: 

Yes. A i r  i s  drawn through flow m e t e r s  t h a t  g ive  a v i s u a l ,  continuous 
i n d i c a t i o n  of flow r a t e .  A l s o ,  running t i m e  meters ,  a t tached  i n  ser ies  t o  
a Mercoid swi tch ,  g ive  an i n d i c a t i o n  of the nuber of hours the  sample i s  run. 
If ,  f o r  any r eason  the  vaccum on t h e  sampling l i n e  i s  l o s t ,  t he  Mercoid t r i p s  
and s t o p s  the t i m e  m e t e r .  



- -  

LOS ALAMOS SCIENTIFIC LABORATORY 

TO: Dean Meyer, H-1, Group Leader 

Quest ion #7: 

-2 9 

Col l ec to r  heads are loca ted  about  one f o o t  
Where poss ib l e ,  90" tu rns  are being e l imina ted ;  

UNIVERSITY O F  CALIFORNIA 
LO6 ALAMOS. NEW MEXICO 

DATE: A p r i l  1 2 ,  1971 

from ou t s ide  of s t a c k .  

Quest ion WS : 

Yes. Recent ly ,  Cox started i n s t a l l a t i o n  of d r i p  pans under the 
, samplers  s o  as t o  con ta in  any s p i l l e d  o i l .  

- .  

John Enders 

JE/skv 

xc: F i l e  

. .  



077 
3 9  

.. . . ._._/-- 



' I-- ;/. = 

, 



. 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

L08 ALAMOS. NEW MEXICO 87144 

QFFICE MEMORANDUM 

TO : John Endera QATE: Aug. 2 7 ,  1979 
William Romero 
C a r l  Buckland 

A > 
c vl F R O M  : Dean D. Meyex, Group Leader, H-1 ReviewedLa b Counsel 

SUBJECT: A I R  SAMPLING, STACKS 
. \  

SYMBOL : H-l 

The ques t ion  has been asked: 
r a d i o a c t i v e  m a t e r i a l  r e q u i r e s  t h e  i n e t a l l a t i , o n  of a s tack  
sampler ? 

Assuming t h a t  an e s t ima te  of the  amount of ma te r i a l  can be 
made, knowing t h e  t o t a l  q u a n t i t y  handled, a i r  flow, and 
averaging over one y e a r ,  i f  t he  average i s  10 t i m e s  or  less 
than  t h e  concent ra t ion  given i n  Annex A ,  Table I1 (Uncon- 
t r o l l e d  Area) ,  Col. 1, AEC Appendix 0524 of Manual Chapter 
0524, sampling of t h e  s t a c k  i s  not  requi red  a t  t h i s  t i m e .  
The es t ima te  should be documented, showing how i t  was made- 

I f  you a r e  now sampling s t a c k s  which f a l l  i n  t h e  above l e v e l ,  
cont inue t o  do so u n t i l  you a r e  given approval by the  H-1 
Group Of f i ce  t o  d i scon t inue  such sampling. 

What l e v e l  of d ischarge  of 

I 

D D w e l  

Xc: J. Lawrence, H-1 
D.  Hankins, H-1 
J. Healy, H-1 
W. Workman, H-1 
E. B e m i s ,  H-1 
E .  Storm, H-1 
H. I s r a e l ,  H - 1  
M. Engelke,  H-1 
L. Johnson, H-1  
R. Ja lber t ,  H-1 
L .  C h e l i u s ,  H - 1  
W. Kennedy, H-6 . 
H. Schul te ,  H-5 
F i l e  



1,416 8.5 

1,230 

995 

1,117 

1,263 

93 7 

889 

7 .u 

5 09 

6.7 

7.5 

5.6 

5 03 

Arloa 
oxh2ust od 

fiatad 
exhaust 
cf P 

36,888 s$,wg .2 

-_i 
N$, Wg.2 

s 5 ,v g 3 

W g * 3  

FIX-2  E - 2 b  35,150 s$,wg e 4  

39,430 FUIX-1 I%-29 

. .  44,600 FUIX-2 E-28 

33,100 s4,ng 7 

mix-2 FE-32 r!$, wg.7 

- 
Stack, Vg.9 

Stack, bIg.9 

St?.Ck, Gig19 

47,420 

69,020 

60,400 

Gen, Area 
Hot Cells  & 
Ccn. Area 

Gcn. Area 
Y l l l l  c% 

1,343 

1,955 

Note: Volume data revlsod, per V. Hall, Eng-4, on 3/9/71 



LOS ALAMOS SCIENTIFIC LABORATORY 
U N I V E R S I T Y  OF CALIFORNIA 

LO5 ALAMOS. NE" MEXICO 07544 

?iL TELEPHONE: 

0 FFI CE b! E ?VI OWAN D U M 
e o  

TO 

THP,OL'GH: Dean Meyer, Group Leader ,  M-1 

: Mr. L i l i e n t h a l ,  O I E ~ D O  A s s i s t a n t  D i v i s i o n  Leader  DATE: February  1, 1 9 7 1  dq)' 

Reviewedlla b Coun 
' John Enders ,  Leader ,  CMR BLDG. Moni tor ing  S e c t i o n ,  H-1 Publicly Releasable. 

SUBJECT: 3-FLMX-2, 4-FLX-1, and 4-FUX-2 FILTER TOWERS 

The above s u b j e c t  f i l t e r  towers  have o n l y  "M-80" t y p e  roughing  
f i l t e r s  i n s t a l l e d  i n  them and are  c l a s s i f i e d  as " u n f i l t e r e d "  exhaus t  
sys tems a c c o r d i n g  t o  g u i d e  l i n e s  e s t a b l i s h e d  by t h e  coimii t tee  formed 
t o  i n v e s t i g a t e  a l l  fume hoods a t  LASL. 

I n  o r d e r  f o r  t h e s e  e x h a u s t  systems t o  be c l a s s i f i e d  as " f i l t e r e d "  
t h e r e  must  b e  Aerosolve  95, o r  i t s  e q u i v a l e n t ,  f i l t e r  medium i n s t a l l e d  
i n  t h e s e  sys tems.  It i s  recommended t h a t  t h i s  t y p e  of f i l t e r  medium 
b e  i n s t a l l e d  i n  t h e s e  f i l t e r  towers  as soon as i s  p o s s i b l e .  

JE/skv 

xc: F i l e  



FROM : John Ende.rs ,  Leader ,  CPIE BLDG. Monitor ing S e c t i o n ,  H - 1  

SUBJECT: REPORT ON EFFORTS TO REDUCE A C T I V I T Y  EXHAUSTED FROM CMR BLDG. STACKS 

SYMBOL : H - 1 - C I . E  

A s  p e r  your r e q u e s t ,  t h e  f o l l o v i n g  i n f o r m a t i o n  i s  o f f e r e d  concern ing  
a t t e m p t s  t o  reduce a c t i v i t y  i n  s t a c k  e f f l u e n t  a t  t h e  CPlR ELDG. 

I .  An q b s o l u t e  f i l t e r  h a s  been i n s t a l l e d  on t h e  a i r  e x h a u s t  d u c t  
of t h e  box used f o r  a r c i n g  plutonium szmples i n  room 7130-34. 

XI. Spray washers  i n s t a l l e d  i n  exhaus t  a i r  d u c t s  from 7130-34 and 
7136 are  o p e r a t e d  when working w i t h  233Pu. 

Observed E f f e c t  : - 
There has  ,been some r e d u c t i o n  i n  a c t i v i t y  exhaus ted  f r o n  7-FLMS-2. 

The f o l l o w i n g  compares t h e  t o t a l  es t imated  m i c r o c u r i e s  exhausted p e r  y e a r :  

From 7-FLMX-2: 1970 

1969 

1968 

1967 

1966 

3050 .4  i(c; 
5414.2 'I 

3233.8 ' I  

2819.8 lr 

1669.8 'I 

1965 1462.8 " 

111. Spray  washer i n s t a l l a t i o n  on e x h a u s t  a i r  d u c t s  f r o m  room 2124. 
Sprays  are o p e r a t e d  when working w i t h  238Pu i n  this l a b .  

. 

Observed E f f e c t :  

Some r e d u c t i o n  i n  a c t i v i t y  exhaus ted  from f i l t e r  tower 2-FLMX-2. A 
comparison of  t h e  t o t a l  e s t i m a t e d  a c t i v i t y ,  i n  m i c r o c u r i e s ,  exhausted i s  
as f 01 lows : 

1970 4 , 4 3 1 . 1  

1 9 6 9  922 .5  

1968 193.4 

1967 119 

1966 

1965 

342.2  

1 1 1 . 6  



LO5 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  Ck  LI F O R N  1.4 
LO9 ALAMOS.  K E W  MEXICO 

Dean Meyer, Group  L e a d e r ,  H - 1  -2- TO : DATE: F e b r u a r y  22, 1971 

Observed  E f f e c t  Con t . :  

. Work w i t h  236pu w a s  s t a r t e d  i n  t h e  l a t e r  p a r t  o f  1969 and c o n t i n u e d  
d u r i n g  1970.  S p r a y  w a s h e r  i n s  t a l l a t i o n s  was comple t ed  a b o u t  A p r i l ,  1970, 
S O  a coinparison of m o n t h l y  a v e r a g e s  of  2-FLMX-2-Eshaust f o r  1970 and J a n .  
1971,  i n d i c a t e s  some r e d u c t i o n  as f o l l o w s :  3 h / m  - M 

1970 J a n u a r y  2 6 . 1  

F e b r u a r y  1 7 . 8  

March 3 1 . 5  

Apr  i 1 9 . 0  

May 11 :9 

J u n e  1 9 . 0  

J u l y  2 . 3  

Augus t  2 . 8  

S e p t ember 2 .5  

O c t o b e r  5 .4  

1 9 7 1  

November 

December 

J a n u a r y  

3.4 

3 . 7  

1 .8  

I V .  I n s t a l l a t i o n  of a b s o l u t e  f i l t e r s  on e x h a u s t  a i r  d u c t s  f rom 
rooms 5123 and 5127 
when w o r k i n g  w i t h  238Pu. 

Wing 9 5 ,  and u s e  of  d u c t  s p r a y  w a s h e r s  

Observed  E f f e c t  : 

A c o m p a r i s o n  of  t o t a l  e s t i m a t e d  m i c r o c u r i e s  e x h a u s t e d  f rom 5-FLMX-2, 
by  y e a r ,  is as f o l l o w s :  

1970 

1969 

C 3 , 8 7 8 . 8  p i 

3 , 8 7 7 . 2  

775 .0  I t  1968  

1967 1 5 6 . 6  I t  

I 

I 

1966 221.4  I t  

1965 637.2  'I 

The a v e r a g e ,  i n  d/m - M3, f o r  5-FLMX-2 E x h a u s t  f o r  1968 w a s  2 . 7 9 ,  f o r  
I 1969 i t  w a s  1 5 . 9 4  and  f o r  1970 t h e  a v e r a g e  w a s  1 6 . 5 1 .  Work w i t h  23sPu s t a r t e d  

J ] . . - Z - -  7 n r n  - - >  L . -  ~ - 2 -  - 3  -L t. in-rn -L- c ~ i - - -  ~--&-ii-+:--- :- 
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LO5 ALAMOS SCIEP:TIFIC LABORATORY 
UNI'IERCJIM O F  C A L l F O H F i l A  
LOS A L A M O S .  PiCW MEXICO 

TO: Dean Meyer, Group Leader ,  H - 1  -3 - DATE: February 2 2 ,  1971 

Observed E f f e c t  Cont . :  
-__I_ -_ 

5123 and 5129 have j u s t  r e c e n t l y  been i n s t a l l e d  s o  t h e  e f f e c t  on t h e  r e d u c t i o n  
of s t a c k  a c t i v i t y  w i l l  n o t  be  known f o r  a n o t h e r  month o r  two. 

H - 1  h a s  s t a r t e d  a sampling program on t h e  e x h a u s t  a i r  d u c t s  from rooms 
5115, 5123, 5 1  , and 5133 i n  an e f f o r t  t o  f i n d  o u t  where t h e  g r e a t e r  amounts 
of a c t i v j  t y  a= 7 e i n g  g e n e r a t e d .  According t o  sampling d a t a  t h u s  f a r ,  i t  would 
appear  t h a t  t h e  h i g h e r  c o n c e n t r a t i o n s  are from rooms 5233 and 5129. A s c r u b b e r  
f i l t e r  assembly,  h a s  been des igned  by CMB-7 f o r  u s e  on t h e  e x h a a s t  a i r  d u c t  
from room 5133. I t  has n o t  been ordered  due t o  l a c k  of  f m d s .  The s c r u b b e r -  
f i l t e r  sys tem should  b e  v e r y  e f f e c t i v e  i n  r e d u c t i o n  G E  e x h a u s t  a c t i v i t y  when 
i n s  t a l  l e d ,  

Conclus ion:  

There has been some p r  ress i n  t h e  e f f o r t  t o  reduce  s t a c k  e f f l u e n t  ac-  9 t i v i t y  b u t  a l o t  more should  b e  done. I t  may be observed t h a t  all o f  t h e  
f i l t e r  towers  mentioned now have Aerosolve  95 f i l t e r  medium i n s t a l l e d .  I t  i s  
a p p a r e n t  t h a t  a b e t t e r  f i l t e r  media should  b e  used .  411 n e w  l a b  i n s t a l l a t i o n s  
a r e  b e i n g  i n v e s t i g a t e d  t o  s e e  i f  f i l t r a t i o n  a t  t h e  box i s  f e a s a l l e .  However, 
t h e  p r e s e n c e  of a c i d  fumes o f t e n  makes i t  i m p o s s i b l e  t o  use  f i l t e r s ,  and i n  
these cases, a s c r u b b e r - f i l t e r  i n s t a l l a t i o n  would be h i g h l y  r e c m e n d e d .  

\ 

,/ John Enders  

JE/skv 

xc: F i l e  
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LOS ALAMOS SCIENTIFIC LAEORATORY 
UNIVERSITY OF CALIFORNIA 

OFFICE MEMORANDUM 

: D i s t r i b u t i o n  Feb. 248 1971 TO' 

ReviewaLab 
FROM : Dean D.  Meyer, Group Leader, E-1 

SUBJECT: A I R  SAMPLING: EQUIPMENT AND METHODS 

S Y M B O L  : H-1 

With t h e  c u r r e n t  t rend  toward reduct ion  i n  emissions and 
r e p o r t i n g ,  we  must be su re  t h a t  our a i r  sample r e s u l t s  a r e  
a s  v a l i d  a s  we can poss ib ly  make them. 

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

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

2 .  Is  probe designed f o r  i s o k i n e t i c  sampling? If so, who 
designed it and when. I f  not, why not .  

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

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

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

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

7 .  Sample heads as c l o s e  t o  source a s  poss ib le?  I f  long 
l i n e s  a r e  used, can you give  e r r o r  i n  sampling? 

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

I n  gene ra l ,  t h e  next  t i m e  I check on our  s t a c k  samplers, I 
expect  t o  f i n d  e x c e l l e n t  housekeeping, no f i r e  hazards of o u r  
making, and good records. 

Dean D .  Meyer 
DDM/eh 

D i s t r i b u t i o n :  
Car l  Buckland, H-1 
John Enders, H-1 
William Romero, H-1  
p i  1 n  
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I 
3. I 

6. 

8. I 
9. 

10. 

11. 

-I 12. 

13. I 

15. I 

For Your Information 

0 Signature ’ 

Note, Initial and Return 

.x 
K. 

Immediate Action c] Necessary Action 

Comment See Me 

0 Prepare Reply 0 For Approval 

Comments 



TO 

pf LO5 ALAMOS SCIENTIFIC LABORATORY 
Reviewed/Lab Counsel 
Public&Reysable UNtVERSITY OF CALIFORNIA 

LO5 ALAMOS. NEW MEXICO 87544 P p? TELEPHONE: 

OFFICE MEMORANDUM 

Dean Meyer, 'Group Leader , H-1 DATE: A p r i l  12, 1971 

FROM : 

S U BJ Em. 

SYMBOL : 

John Enders,  Leader, CMR BLDG. Monitoring Sec t ion ,  H-1 

REPLY To QUESTIONS ON MEMO DATED 2/24/71 

H-1-CMR 

A s  pe r  your r eques t  f o r  a r e p l y  t o  ques t ions  asked i n  above sub jec t  
memo (copy a t t a c h e d ) ,  the  fo l lowing  informat ion  i s  submitted f o r  the  CXR 
B U G .  

Quest ion #l: 

The a i r  flow i n  the  CMR BLDG. s t a c k s  w a s  rechecked by Vince H a l l ,  ENG-4, 
on March 9, 1971.  
e s t i m a t e  a c t i v i t y  exhausted from CMX BLDG. s t a c k s .  

Quest ion #2: 

I am a t t a c h i n g  a copy of t he  d a t a  s h e e t  t h a t  i s  used t o  

S tack  sampling probes are no t  p r e s e n t l y  sampling i so -kene t i ca l ly .  I t  
i s  planned t o  remove the  t i p s  and s i z e  them s o  as t o  achieve i so -kene t i c  

,.samples a a w  that .the ti9 s i z e s  have been ca l cu la t ed ,  

Ques t ion  f3: 

A t  p r e s e n t  time, Sec t ion  Procedurea l  Standard Operat ing Procedures a r e  
k i n g  r ev i sed  t o  inc lude  a s e c t i o n  on s t a c k  sampling. 

Ques t ion  84:  

Yes. I n  a d d i t i o n ,  t he  l o c a t i o n  and dated sample i s  taken i s  w r i t t e n  
on to  the  "grid" s i d e  of t he  f i l t e r  paper.  

Ques t ion  8 5  : 

Yes. However w e  need t o  o r d e r  more m e t a l  i n - l i n e  s a m p l e  ho lde r s .  

g u e s t i o n  #6: 

Yes. A i r  i s  drawn through flow meters t h a t  g ive  a v i s u a l ,  continuous 
i n d i c a t i o n  of f low rate. A l s o ,  running t i m e  me te r s ,  a t t ached  i n  s e r i e s  t o  
a Mercoid swi tch ,  g ive  an i n d i c a t i o n  of the nuber of hours the  sample i s  run. 
I f ,  for any r eason  the  vaccum on t h e  sampling l i n e  i s  l o s t ,  t he  Mercoid t r i p s  
and s t o p s  t h e  t i m e  m e t e r .  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITT OF CALIFORNIA 
LOU ALAMOS. NEW HeXtCO 

DATE: A p r i l  12,  1971 Dean Meyer, H - 1 ,  Group Leader '2' TO : 

Question #7: 

Col l ec to r  heads are loca ted  about  one f o o t  from ou t s ide  of s t a c k .  
Where poss ib l e ,  90" t u r n s  are being e l imina ted .  

Ques t i o n  #8 : 

Yes. Recently,  Cox s t a r t e d  i n s t a l l a t i o n  of d r i p  pans under the 
samplers s o  as t o  c o n t a i n  any s p i l l e d  o i l .  

. .  

John Enders 

JE/skv 

xc: F i l e  





9 

. .  

\ 



-2- 

-. . . ... .- ... .. . . . ... . . . . . .  - . I  . . . .. .. 



. . _ _  

I I  

Po30 CI 



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

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

..... . ~ -~ _ _ _  ........... _ _  ~ 

I 

..... ~ 

I 
.... .- ........... .......... -. .- .. ...... .......... ... .... -- .. 

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

I ... .- . . . . . . .  ... . . .  . . . . . .  . . . . .  -. . . . . .  - . . . . . . . . .  .. - 

- . . . . . . . . . . .  . . . . . . . . . . .  .... . . . . .  _ _  ....... -~ ............... 

I . .  ... ~ . .  . . . .  .. . .  
! 

.. ... . . . . - ....... ~ ....... .. ... ..... ... .. .. .- __ 
I 

_- -- . -- .. . . . . . . . . .  .- . . . . .  - . -.... . ..... - ...... -. - .- ..... . .  - 

..... .. _ _ ~  - . .. ........... .... 

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



,. .- 

x i 
! 

I 

I -- 



i 
I - 

I 

I 

. .  -., ...... -._. .... .. ........- .. i .... \ . .  

-- -- I 
:< f x 

, . . ,  ...... . . ... ..... . . . . . .  ......... 
. .  

.:. - L i  I \ :  .., -<. c 

t 

I----- - 



- 

c 
0 

. ..- :, .. , 
1 , . ._ :. . , 

.--. 

....... . Li - .- . . . . .  :... 

x 

x 

_r.C .-.=-. . -.,~ 
I . . . .  i.. .......... . - .--. ... ................. 

! 

- .  c-- 
i? 

. . ~ .  .... - ... -. _-__ ....-_ ............. _.__~__-F-I _-.__ -._ ......................... ~ 

>. ............... I.;..... . 1 .  ........................... 

_e 

sc 1 j '  - 
._" ...... ........ . .  ................ .:..._ i_. .-? ..;. . , ........ 

..- . - L ,  ,.: , .. . . . .  
. I  

I .  . . . . . .  





- L9 

r! 
rj 

c-c 

X 

x 

--- 
cu . 

.. . . . - . . .... .. .. ., .. 



p , c o o  i 
i 

I t 
I 

Staclfs 1,-2 & -* 3, Gross Be3a=l I 

I 
X 

x 

1 I-=-. ! 





!4 

--  

x 
II 

x 

x 
- 

x 
- 

x 

-t- 

-t- 
I__ 1 -- % 

i 
I 

I 

..-i . .:. .+ 



- .  
. .  





i, I 

i 

.. . .~ .. .... .. . .~.. .  . . ... . =. ,-.-...-. ..~.'. . . .  

, 

... 



I 
~ 

. . . . . .  . . . . . . . . . . . . . . . .  

. . .  . . . . .  
. .  . .  

" I  

a a 

d 4 12 4 

rl rl 

5 
4 

J > 

-7 w 
l= 
W = k  



1p cn W 

I- 
=F 1 

\ I 
/I----- 

1 
.2 
e 

I 



- - j f  P I I 

I 

I 8z I 

I 9z I 
I I I sz I 

I I 

NOILV30T v3xv 

001-vv 



I 



4- 

J 

Ji 

I 
I 

8 -  

I 

! . .  

! -  

I 

*' 



- 3 

1-f -  5 
\VASHISGTON. D.C. 2J5:S , H - 7  

cT\' O : 
U I Y I I C U  SlHlt> 

' -ATOMIC ENERGY COMbIISSION 

J. R, Roeder, D i r e c t o r  
Gperat ioml S a f e t y  D i v i s i o n ,  kL 

A E C  FORI% 789A At19 B - AECPL 0513 

Wz have reviewed the M S L  submiss ions  t o  tha  e f f iu2 r . t  i n f o r m a t i o n  
system and have made minor changes as l i s t z d  b.210~: 

1. Tho, l i q u i d  d i s c h a r g e s  from t h a  TA-50 Liquid  Waste T r e a t n z n t  
P l a n t  are no t  r e p o r t a b l e  s i n c e  they  r e r L i n  o n s i r e .  The 
are r e t u r n e d  as an e n c l o s u r e  t o  t h i s  maxoranden. 

2. The U S L  f a c i l i t y  d e s i g n a t i o n s  have been, changed t o  be: 

Facility Code 

.TA-SO L i q u i d  Ll2st2 Treatmeot P l a n t  
Omega S i t e  
C?lX Laboratory 
HP S i t e  
Ten S i t e  
FJ-Site 
FTA-Site 
Radiochemis t ry  S i t e  
Press B u i l d i n g  
Sigma B u i l d i n g  
Tech Shops Addi t ion  
Rolling N i l 1  Building 
DP-Site 

T 
A 
B 
K 
L 
Q 
-Q 
I? 
2 

4 
5 
6 

3 

(The other r ' a c i l i t y  code d a s i g n a t i o n s ,  s p e c i f i e d  3y LASL 
b u t  un repor t ed ,  have bzen ' l e f t  i n t x t . )  

I 

All or' the AI, f a c i l i t y  r e p o r t s  r e c e i v s d  t o  date  (Sandia-AL, Sand ia -  
L i v e r n o r e ,  P i n e l l e s ,  Pan tex ,  Lov2lzce , LASL, Xound) have been  foryarc!ed 
on t o  Idaho f o r  coxpurer  p rocess ing .  D u r i n g  informal d i s c u s s i o n s  i . i i t 'n  
your  s t a f f ,  IJZ agreed  t o  acce?c C Y - 7 1  data  d i r e c t l y  from area o f f i c e s  

. .  

i 
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Enclosure: 
As s ta ted  

--E? 
C C :  G. L. Voelz, LASL 7 3 -  

XC by H-1 to:- 
c. S U C k l L ? l d  
A. Valen t ine  
W. Workman 
H. Israel 
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l t i e p o r  t R e f  e r e n c c  i n c i d e n t  R e p o r i  
C o n t r o l  I L o c a t i o n  ITI D a t e  

0.t. A r s a  C o d e  P h o n e  
- - 

A p p r o v e d  B y  

O a I e  A r e a  C o d e  P h o n e  

- - 
~ 

Revievved/Lab Counyl 

L=Lltcrs P=Pou?da 
E f  f I u e n t  H-Cublc M e t e r s  

R e  I c a s e  F=Cublc 1 1 .  

P o i n t  USED gi 
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O a t o  A r e a  C o d e  P h o n e  
- - 

A p p r o r e d  By 

D a t e  A r e a  C o d e  Phone 

. . . . . .  
m .  

. -  
I. ' . .  I I I ,;! ' 1  , I  , ! 8. ' , i  IF.;qBRj' . .  

L = L l t c r s  P=Pou?ds 
M=Cublc M e t e r s  

R e  I c a s e  F=Cublc f t .  ul 1 NOT 
E f f l u e n t  

USED P o i n t  K=Ga I I o n s  

- r-.".. V..'.,". \ .::;;q ...... ........ ...... 
~ 

- .. r 

SECTION 2 
NUCL I DE DATA SUMMARY 

t:::::g ~:'"', 

'5.h 
$1 
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R e p o r t  R e f e r e n c e  I n c i d e n t  R e p o r t  
C o n t r o l  L o c a t ~ o n  Z D o i r  

P r r p c r e d  By 

Dite A r e s  C o d e  P h o n e  - - 
A p p r o v e d  By 

D a t e  A r e a  Code P h o n e  

L = L l t e r s  P=Pousd+ 
H=Cublc  M e t e r s  

F=Cublc I t .  NOT E f  f I u e n t  
R e l e a s e  

P o i n t  K=Gol I o n s  USED 
G r ” c s  V o I . o s r  \ 

SECTION 2 
NUCL I DE DATA SUMilARY 

..:; b:d 
C = C u r l e s  G = G r a s s  
H = t l l c r o c u r l e s / a l  

D = D I S / S ~ C I ’ . I  - COMMENTS 
A H o u n l  o r  
rnnrlnbr.iinn 21 
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R e p o r t  
C o n t r o l  
C o d e s  

- 
0 < "10 Y 

E' 3 4 ' 5  6 
I 1 .  

. I  - . ... . 

. .. 
L-Llter5 P-Pousd- . :> 
H-Cubic n e i r r 5  

N3T 
USED 

E f  f I u e n t  
R e  I e a s e  

P o i n t  
C l r n , ,  V n l , . r .  

SECTION 2 
NUCL I DE D A T A  SUMMARY 
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.:.:,: E f f l u e n t  
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R e  I e a s e  .:.:.: 

,:.:.. 
... P o i n t  

I I  
-~ 

[ A E C f l  0513 NUZL !DE DATA 

L-Lliers P - P o u n d  I 
MaCublc M e t e r s  I 
F - C u b l c  f t .  
K = G a l l o n s  

NOT 
USED 

m l  
Z I  

1 -  - 
c.*n,< V,.l',m- \ T i  . 

D a t e  A r e a  Code P h o n e  

... I ... .-. .... 
11 !* : :: q [ I  ... ....... f n  h a  nit ',I i I.*. Ji ....... . -~ 

' . I  I . ;  I1l t4 I .. ..-- ....... ...... . .  ! ' i  I I 1 1 1  N i I I A  I A ' # I  : i l ! lARi' 
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NUCLIDE DATA SUMMARY 
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NUCLIDE D A T A  

n R e p o r t  R e f e r e n c e  I n c i d e n t  R e p o r t  
C o n t r o l  ~ o c a t i o n  D a 1 r  , N a r y  Tlcr-Zone t 
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J S  ATOMIC FNERGY COMMISSION 

LIQUID AN0 AlFiBORNE R A D I O A C T I V E  E F F L U E N T  O A T 4  
NUCL ID€ D A T A  - P a g e s  - 

R e p o r t  R e f e r e n c e  I n c i d e n t  R e p o r t  
c o n t r o l  ~ o c a t i o n  D a l e  , N a r y  T i s r - Z o n r  

I P r r p r r r d  B Y  

11 I .I 

... 
E f  f 

. , ..- - i i ;  [ I  ..... .-- ...... 
I :i h l  t cmrr  l i .  ...I- . 

',I I '  I I I:\ I - -.. I- --- .. ... . . -  I I I I !I I., I ! j:! I A ' 1 '  '!!MARY 

t l - C u b i c  t l e l c r r  

USED 

l u e n t  
R e l e a s e  

P o i n t  
r . . - . <  V " '  ... r 

I .*'I- ' I .  
91,. 1. 
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AEC F o r =  7898 

AECt l  0513 NUCL I DE DATA 
(21721 

D a l e  A r t 8  C o d e  P h a n r  
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AEC F o r a  7899' US A T O M  I c E P X R G Y  cOwi I ss I ~ J N  
(2/721 Liauio AND A I R B O R N E  RADIOACTIVE EFFLUENT D A T A  

NUCL JDE DATA -Pages 

P r e p a r o d  By 

D a l e  A r e a  C o d e  P h o n 8  

A p p r o v e d  By 

D a l e  A r e a  C o d e  P h o n e  

- - 

- 
I 

E f  f I v e n t  

SECTION 2 

Description COMMENTS 
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AEC F o r a  7858 US AT0I-i  I C ENERGY C U M M  I SS I O N  . 
AECH 0513 NUCL 1 DE [.)AT A 

LIQUID AN0 AlRaORNE RhD!OACTIVE EFFLUENT D A T A  

R e p o r t  R e f e r e n c e  l n c l d e n t  R e p o r t  
C o n t r o l  L o c a t l o n  5 0.1. l N a r y  T l r e - Z o n e  

- 
A r e a  C o d e  Phcrnc D a l e '  

G r s s s  V o l u m c  

SECTlON 2 
NUCLIDE DATA SUMMARY 

COMMENTS 

I ! "  



P r e p a r e d  By 

A r e a  C o d e - P h o n e  

SECTION 2 
N U C L I D E  D A T A  SUMMARY I 

D e s c r i p t i o n  COMRENTS 

C = C u r  I e s 
t ~ = f l l c r o c u r i e s l m l  

G-Gr a m s  ... ...:. ...... ... ... ... !<, ... N u c l i d e  

.:.::: 
:I.::: 

COMRENTS .... i 
..I.., ...... ...,.. D e s c r i p t i o n  I- 

. . .  

I z A i o u n l  o r  >I... .. I. 
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SECTION 2 
NUCL I DE DATA SUMMARY 
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PlONTHLY R.7.t”oRT FOUR-WEEK PERIC IF 11/30/73 - 12/28/73 
ON STACK DISCHARGE FOR MONTH- OF - 

ReviewdLab C a m e  1973 
Publicly Releasable9 

t 

LOCATI c N AVERAGE p C i / c c  TOTAL g C i  DISCtr!GZ:D - 
TA-2-9 

TA-3-35 FE-1,2 

TA-3-66 FE-7,8 

2.1~10-l~ 0.41 

2.38 5. 2x10-1 

8.1~10-’ .- 

1. lxlo-l 

3.79 

0.70  

FE-9 

FE-1? , l o  

FE-13 0.86 

1.30 FE-24 

FE-26,27 3. oxlo-’ 0.36 

TA-3-102 (NO FEB Shop 15 
Feeder Stack)  0.07 3. 5x10-I 

2.4~10-’ 0.04 TA-3-141 FE-6 

4.2~10-’ FE-9 

2.4~10-’ FE-10 

TA-35-7 FE-2 

0.08 

5.3~10-’~ 
b 

5.5~10- 

Zero FE- 3 Zero 

FE-4 

EZ-6 

FE-7 

9.5~10- 

5 .  9x10-I 2.0~10-~ 

I Zero FE- a Zero 

TA-41-4 FE-17 2.4~10-I 5 0.. 07 

0.01 !?A-43-1 FE-15,16,17,FE? 9.0x1o-l6 

4.7~10-~ FE-24 1. 8x10-I 

FE-9 Zero Zero 

- *TA-46-1 E’E-11 



I 

FOUR-WEi;.. PERIOD O F  11/30/73 - 12/28/73 MONTHLY REPORT 
ON STACK DISCHARGE 

-2- 

FOR MONTH OF 
I 

FOR YEAR OF 1973 

LOCATION AVERAGE pCi/cc 

- 
TOTAL p C i  DISCUS.GED 

I - * TA-46-31 FE-36 

FE- 3 7 

TC- 1 

TC- 4 

* TA-46-16 

ALPHA 

2.5~10-’ ’ 
9. Oxlo-’ ’ 

BETA - 
6. 6x10-I 

2.8xlO-” 

TA- 4 8- 1 

TA- 50- 1 

0.17 4.48 

0.50 155.37 
I 

I 

FE-15,16 

E‘E-37 NA, 38, 
39 NA, 40 5.9~10-1 3.7~10-~ 0.03 

1.6~10-’ 3. IxlO-’ 

5.9x10-’ 

1.63 81.58 FE-45,46 

FE- 5 1 

FE-1 

FE-2 

FE- 3 

6.3~10-’ 4.3~10-~ 4.  S X ~ O - ~  

0.04 0.84 

zero  0.63 

9.5x10- 0 . 0 2  

1. 2x10-1 ’ 2.8xlO-’ 

1.6~10-1 Zero 

7.3~10-’ ’ 3. Oxlo-’ ’ 

Note on TA-2 c - -  - Sup0 r e a c t o r  s h u t  down. N o  o u t p t  ca l cu la t ed .  

* A l l  work w i t h  uranium t h a t  could i n  any way con t r ibu te  t o  s t ack  . 
e f f l u e n t  a t  TA-46 ceased i n  l a t e  February,  1973. Operation of 
t h e  s t a c k  samplers w a s  terminated on March 23, 1973. 

C a r l  Buckl’md 

- Orig. :  J e r r y  D m e r ,  H-ld’ 
Xc: W.J. Maraman, CMB-11 

F i l e  
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AEjSTUCT 

Plutonium &has been found ir, s o i l  a d  F l a n t s  c o l l e c t e d  frm var ious  

l o c a t i o n s  along t h e  l i n e  of’ F a l l - o u t  f o r  a t  l east  a d i s t a n c e ’ o f  e lghty-  

f i v e  miles from t h e  Fenced Area, ‘ i r i n i t y ,  klanogordo, Fiu’cu Xsxico. The 

plutcnium concen t r a t ion  i n  s o i l  ou t s ide  the  Fenced Area increase6  w i t h  

d i s k n c e  f r o n  the Crater; the naxbum is a t  twenty-eigSt  miles frcn Zero 

on t h e  Chupadera Kesa . 
Alpha a c t i v i t y  was n o t  found i n  r o d m t s  c c l l e c t e d  in and around 

the  Fenccd Area. FoJyever, a1Fk.a a c t i v i t y  was founci in bone, l i v e r ,  and 

c c s c l e  and connect ive  t i s s u e  of .all roden t s  c o l l e c t e d  twenty-eight zi les 

frcm t he  Crater. 

The alpha a c t i v i t y  (assm-ed t o  be p l u t o n i m )  i n  air-Some m a t e r i a l  

aro-mc! the Fenced Area i n  Augst ,  lFk9 va r i ed  frca a zLii-nuz of bnck- 

ground t o  a mximum of  29.95 x 10-9 n i c r o g r m s  p lu toniuz  per cubic f o o t  

cf a i r .  i f i  August, 1350 i n  Area 2 1  on ,the Chupadera k s a ,  t a e n t y - e i r h t  

tilcs f r m . t h e  Crater, t h e  a lpha  act ivi+, j r  var ied  fran baccgroucd t o  

3.29 x loo4’ microgram p l u t o n i m  per  cubic  f o o t .  The maximm i n  Area 21 

-8as obta ined  a f t e r  a two-inch, seven h c w  ra in  c l u r i n ~  the n i c h t  when 

t h e m  was *Jery l i t t l e  wind ami t h e  s u r f a c e  f o r  nilas around m s  s o  soft 

as ta prevent  v e h i c u l a r  t r a n s p c r t a t i o n .  
I \ 
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An I n t e r i n  Aeport 

Assignments of t h e  Alamogordo Sec t ion ,  Atomic Znergy P r o j e c t  of  

the Unive r s i ty  o f  C a l i f o r n i a  a t  Los Angeles, i c c h d e d  t he  c o l l e c t i o n  of 

data which would f u r r i s h  a b a s i s  for e s t i m a t i n g  p resen t  and long range 

k.azaras t o  sa..? a r i s i n g  o u t  o f  t he  r e s i d u a l  r a d i o a c t i v i t y  la id  d o m  frm 

the 19115 b m b  test .  
< 

Da3a have a c c w u l a t e d  t o  d a t e  which nay nave medico- 

l e g a l  i n p l i c a t i o n s .  

For c e r t a i n  periods and l o c a t i o n s  saaples of  air-borne E a t e r i a l  i n -  

d i c a t e  l e v e l s  of alpha a c t i v i t y  t h a t  are  s u b s t a n t i a l l y  h igher  than t h e  

a a x i m u  p e m i s s i b l e  amount e s t a b l i s h e d  a t  t h e  Chalk River  Conference (1) . 
T h i s  a c t i v i t y  i s  presumed t o  be l a r g e l y  due to plutonium. 

The data a l s o  denons t r a t e  the presence of plutonium i n  t h e  sur -  

face s o i l  acd in p l a n t  t i s s u e .  Alpha a c t i v i t y  has been f0ur.d i n  the ro- 

d e n t s  c o l l e c t e d  fron Area 21 on t h e  Chupadera Mesa. 

It is the  air-borne material, however, which, because of its par- 

ticle size  ' a d  level  of alpha a c t i v i t y  appears ,  a t  t h i s  t ine t o  be of - - -, 
g r e a t e s t  concern 

It is for  t h e s e  r easons  t h a t  t h i s  b r i e f  h t e r i m  reFor t  i s  Fre7ared 

f o r  t h e  i c f o m a t i o n  of the &tonic  Energy C a m i s s i o n .  

- 
(I) k.j.zxtGs of the Permissible Doses Conferences held a t  Cha1;c Hiver.  
CW.Z&. ;apt. 2$-3G, 19b$. 

\ 
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IC o r d e r  t o  a s say  t k e  s e v e r a l  2 i f f e r e n t . t y s e s  cf saq les  c o l l e c t e d ,  

i t  has been necessary  t o  deve lop  i n s t r u n e n t a t i o n ,  methods of assay o f  

t o t a l  a lpha  a c t i v i t y  p re sen t  i n  d u s t  a i d  anical cqa!!s, as w e l l  as cheni- 
I 

c a l  s e p a r a t i o n  procedures  f o r  the measurenent cf ? lutoni*m i n '  s o i l s  and 

p l z n t s .  

- 

Three d i f f e r e n t  techniques have been used t o  ob ta in  these  d a t a .  

Assaying of s e v e r a l  hundrea sar-ples and r i a in t aming  a lcw inst rument  back2 

ground (3-5 counts  per hour) v;ere  rer requisites $kat a l s o  had t o  oe met. 

I t  k s  ta!:en s e v e r a l  y e a r s  of t r i a l  and errcr t o  g e t  to t h e  po in t  where 

c o n s i s t e n t l y  re l iab le  d a t a  are obtained. 

i n v e s t i g a t i o n  of t h e  cheinical cmbina t io r l s  i n  which p lu toniun  may be pres-  

I 
Pending t h e  r e s u l t s '  of f u r t h e r  

I 

. 

e n t ,  all a lpha  a e t i v i t y  l e v e l s  presented  here in  on s o i l s  and p l a n t s  may be 

regarded as  be ing  below the r e a l  va lue  and ncwhere i n  excess  of  i t .  

A. ? l a t o n i m  i n  S o i l s  and Plants 
L-- 

I .  
A modif ied TTA e x t r s c t i o n  nethod(') has been developed f o r  t h e  

assay of plutonius. in yo-mg alluviun s o i l s  c o l l e c t e d  i n  t h e  Fal l -out  Are.,: 

'uy s p c t r o g r a p h i c  analysis(') of s e v e r a l  s G i l  samples fron the  area, it 

was i n d i c a t e d  t h a t  thorium w a s  Fresent i n  t r a c e  w40unts. KO Frotoact iniun 

o r  uranium was d e t e c t e d ,  
I 

The p resen t  procedure is based on t h e  opinion 

t h a t  t h e  plutoniun is p r e s e n t  as a s i l i c a t e  a s s o c i a t e d  with the soil on 

the  Chupadera Mesa. 

The e x t r a c t i o n  Frocedure was c o n f i n e d  by using a "spiked" s o i l  

con ta in ing  both thorium and plutoniux,  xit,h t h e  t h o r i m  i n  mounts ten  

times tha t  estimated t o  be presen t  i n  soils. i,FFroxirnately one per c e n t  
I 

thorfum is  e x t r a c t e d  v i t h  the  plutcnium by this method. 

Cctcber 17, 19119. 
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was dried at 105O C for 16 hours .  A quar t e red  smple cf  100 gram was 

f r a c t i o n a t e d  by sieving w i t h  the p r t i c n  -ade up of s r t i c l e s  of 250 m i -  

crons a x l  less in S i z e  used f o r  a s say .  A 1 1  ,caum.plss .;rere r m  in d u p l i -  

c a t e  u s b g  the T-Tk a x t r a c t i o n  Frocec lus .  The f i x 1  e x t r a c t  was zoimted 

i n  stzinless steel d i s h e s  arid c o w i k d  f o r  1000 c o x i t s  by t h e ' s c i n t i l l a -  

ticn tyFe alpha coun te r .  

dUFXCste sxaples. 9 

& 

,'.;e results repor ted  a r e  tk,e averages of the 

FigD 1 

Typical profile c u t .  Lo tp  levels, h o r i z m t a l  marks, 
corresponding t o  the various svnplings 

The a lpha  a c t i v i t i e s  found i?l samples c o l l e c t e d  along the krizlary 

Trtinaect Reference Line are .@-;en ir, Table I .  It is aysarent t h a t  the 

a c t i v i t y  i n c r e a s e s  with d!star.ce frcn Zero f o r  the f i r s t  t h i r cy - f ive  t o  - 
S c r t y  miles. 

, 



I 

-6 27.1 x 1 G A  
12.5 x 1c - 
26.5 x lo& 

25,7 x 1c-o 

52.9 x 10 -6 

?L .!3 ‘X lo? 

-6 2:c .3 x 

27.3 f 10 b.32  x 10’6 

19t.o x 10-6 3.15 x m4 
1cc .o x 10-6 20.7 x 10-6 

I 

o F‘cr l a t e r a l  l o c a t i o n ,  see 9 e t a i l e i  h w r a l .  Xadic loc ica l  S-xrvey Lar 
i n s i d e  back cover XU.-32, “The 1Shc  hciolo5;c‘al  and ? i o l o g i c s l  Survey 
of Areas i n  ?!ew !.’exlc:o Affected by the  First  AtoPic 90-b Eetcrat ion.”  

Table  I1 gives the ax~oxnt cf p h t o n i m  feud in sanples of c o i l  

an? clanfs  c o l l e c t e d  cn t h e  Chpdera  kesa i n  19h7 and i95C. See F i g r e  

2 f i r  1ocat ior .s .  

Since the half l i f e  cf p h t o n i m  is very long (211,lGO years) it 13 

asslmed *,tat ar.y differences betxeen tLe s-mples collected i n  1947 2nd 

1F50 car; ho  a t t rLbuted  t o  scch factors as w i t h e r i n g ,  d i i fus io .x  erssion, 

e t c .  

Saizples of fresh c o : ~  feces iwre co l ’hc tsd  in 19L7 on ?he Chupadera 
I 

:!-E’sa, east of Cooper iyells (see P.lm..osordo iteport  of 19117 Surv2y, S o i l  

Scc t ion ,  p .  11, Table 6 f o r  beta-<arrr,a valiles). Tf,e Ij’Lutonim ccn ten t  of 

thss:: sace sanFles  is given in Table III . 
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1 1 

!;:icrogrx..s Plutonium. 
Saqple  ar.d kca . t i on  Per  GrL. Dried E a t e r i a l  

Cal:' feccs - 1 x i l e  14 E of !lesa 2 a t e r  Tanks... 5.79 x 10-5 

Ccv feces - 1 n i l E  ?!' E of  "esa 8datnr Tanks 6.30 x E-5 

B211 feces - I n  meadow by Zlesa iiater Tanks 9.97 x 10-5 

20;. feces - 103 yar2s S .fl of Cesa i;atcr T a ' x i  11.9 x 10-5 
. .  

-x- :. esa .la+,er T a k s  a m  f o u r  niles east  of L'coro,r ."?11s and are  the  pro?- 
e r t y  no:v of t h e  l a r g e s t  land m e r  on t k x  '3iiL;)adera Yesa - Yr. Iiarvsy, 51 
Ic's3, Aexas. There a r e  an e s t i x t e d  13CO i ied cf c a t t l e  in tkis fenera1 
nr.=a c raz ing  eve ry  sum.er. Gm.ers pcmission could n o t  be obtained for 
s-kseqlient surieys . 

'1 

I: - Air-borne Eaferial  
-_. - 

Gu-rinq each of t h e  F i e l d  Surreys,  o m  t o  s e v e r a l  dust  stcms have 

>sen observed i n  the  valley vihere the Crater 1 s  locat,ed, These s t o m s  

t r anspor t ed  l a r g e  amounts of fine soil g r e a t  d i s t a n c e s  f r c s  one place t o  

another.  

Crcnching the Crater from the  westwario 3ust Freceding the rain shower 

F i g .  3 i l l u s t r a t e s  cne of the  s c a l l e r  r a i n - d u s t  squalls ap- 

i s  c a r r i e d  t o  e l e v a t i o n s  of s e v e r a l  hundred feet. 

ccverod a p a t h  six t o  ten ziles wide. 

T . k . 3  F a r t i c u l a r  sq1,all 

It passed over ar.d northward of 

tne Crater, disappearing over tloe Oscuro Escarpnent  (10 d l e s  frim t h e  

Crater) .  

passed over o r  n e a r  the Crater. 

r a n d m  ( s e e  letter from 3r. 3ellany t o  !Jr. Aarren da ted  A q y t  22,  1950, 

Appendix!. 

%ring the four weeks of k u p s t , 1 ? 5 0 ,  seven sizi lar  dust stoms 

??io direction of  t h e  winds va r i ed  a t  

I 

A;r-Scr.e s a t e r i a l  %as c o l l e c t e d  N i  t r ,  s p e c i a l  c o n t i n x u s  type  a i r  

s az pl-s- r z . T h s e  i n s t r m a n t s ,  ;.rsvio.;sly ??.-crikccl 2.1 ' J C L A - 1 3 ,  are a 
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Fig .  3 

Dust and rain storm i n  the v i c i n i t y  
of  t h e  C r a t e r  - August, 1950 

The amount of  air-borne material v a r i e s  w i t h  such f a c t o r s  as wind d i r e c -  

t i o n ,  v e l o c i t y  and du ra t ion ,  t h e  of  day, vege ta t ive  cover ,  t y p  of soil, 

l o c a t i o n ,  amount and d u r a t i o n  of r a i n  zmd doubt less  w i t h  the  cmplex  i n -  

t e r r e l a t i o n s h i p s  of t h e s e  f a c t o r s  as t ime a f f e c t s  t he  irrfiediate and a o r e  

remote history of t h e  area. I n  these  u n i t s  a c i r c u l a r  glass p l a t e  is 

x t a t e d ,  a t  a. s e l e c t e d  c o n s t a n t  speed a t  a dis5ance cf 0.C20 inches frm 

the  j e t  cpeninr:. The 'opening In the  j e t  i s  0.5; inches  by O X 2 5  inches 

yielding high e f f i c i e n c y  a t  saall  p a r t i c l e  sizes. 

l u t i o n  per day was s e l e c t e d  i n  c rde r  t h a t  t h e  material cc l lec tec!  would be 

A .speed of ofie revo- 

spread over  a r e l a t i v e l y  large ?re? t.r a!?.?w 2s'jiy of  alpha a c t i v i t y  and 

n i c r o s c c p i c  F r t i c l s  s i z e  d e t e r n + n s  t i t r . .  



a1p:a s c i n t i l l a t i u n  collnter o r ig i r . a l iy  reportEd i n  L’XA-lL. 

d i s c  i s  loca ted  so t h a t  t h e  a i r - b e m e  a a t o r i a l  d e p c s i t  is C.0025 inches  

The g l a s s  

f r a z  t h e  sc rcez  and separa ted  from it  by an alunir,urn s h i a l d ,  a i t h  a s l i t  

exFosizg 1/32 of the  c i r c i l a r  cicpcsit  (Fig. 5 ) .  

t e r z i n a t i o n s  f e r  s e p r a t e  p r i o d s  of  sLm~liryo The i r i s t r x e n t  has an 

This l ? e r , i t s  alpha de- 

a’;eracs geonetry oi 277.1: Find a backgrouxd ranting frm. 0-7 tc 1.C cou::ts 

Fer k o z .  

~ a z ~ ~ 3 . e ~  having h igher  a c t i v i t y  the error is much l css  (9  2er c e n t  f o r  the 

The counting ?at3 kave a n a x i m u r s  stanrlard e r r o r  of hO$. In -- - 

19% c o l k c  t i  ons)  . 
After t h e  alpha d e t e r n i n a t i o n  of t h e  a i r -borne  s a t e r i a l  of  each 

s.+lectcd sanp l ing  per iod ,  p a r t i c l e  s izes  were microscopica l ly  d e t e n i n e d  

d i r e c t l y  on tP,e impacted sample. The ve igh t s  cf t h e  depos i ted  R a t e r i a l  

were be te rn inea  cn a s e m i d i c r o  balance t o  an accllracy of one per c e n t .  

In  1F&9 s m p l i n g  s ta t iocs  Here selected so that areas of varying 

a c k i v i t i e s  could be b e t t e r  r ep resen ted  i n  the  f ina l  results arid infoma- 

ticrn could be obta ined  as t o  u t s t h e r  o r  n c t  t h e  a i r -borne m t e r i a l  o r ig -  

icated frcm t r i n i t i t e  d e p o s i t s .  T’nrce s t a t i o n s  were 1% f e e t  o u t s i d e  t h e  

Fenced Area. 

f e e t  west of -, Zero Fig.. 6 .  

of  t t e  Friaary Transec t  Reference Line, a l m s  L a t e r a l  2,  Left, 2 miles 

h o t h e r  s t a t i o n  was l oca t ed  inside the Fenced Area, 100 

Tne f i f t n  s t a t i o n  xas l oca t ed  0 .6 ’mi l e s  west  

n o r t h  

g i  or!. 

.. r i g s  . 

sf the Crater (Fig.  7) .  

The a lpha  a c t i v i t y  found i n  a i r -borne material i n  t h e  Cra t e r  Re- 

ex r re s sed  as t h e  e q u i v a l e n t  of p l u t o n i u a ,  is  given i n  Taole i’J, 

!? - lh i n r l u c i v e ,  ar.d ApFendix Table; 1, 2 ,  3 ,  L and 5 .  

A rnaxhw of t k i r t y - s i x  hours was a v a i l a b l e  f o r  air-borne mat,zrial 

s m y 1 h g  on t h e  Chupadera Xesa i n  1 S T :  because of a d:?*fen hour rain h r -  

. .  
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in Eigso 15, 16, Table V, and AFFenJix Ta?les;6 and 7 ,  give  the  a lpha  ac- 
t i v i 2 y  f o m d  i n  air-borne material  ccil l t>cted in J C  Xre3.s 2 C  aad 2 1  on t h e  

Chupadera kesa. If t h e  d a t a  cbtairled frm t h e  s o i l  from which t h e  d u s t  

o r i g i n a t e s  is a p p l i c a b l e  the  a c t i v i t y  i n  the d u s t  nay bc presL7,:led t o  be 

a lpha  a c t i v i t y  fro!n plutoniun,. 

Fig.  7 

The iYeir Area, l o c a t e d  0,6 t o  C.8 miles west of  t he  
?r imary Tramect Reference Line, along L a t e r a l  2 ,  Left, 

2 miles north of Crater. This  &rea  vas e s t ab l i shed  
ia IFk9 t o  d e t e r n i n e  micro-erosional e f f e c t s  

C - Alpha A c t i v i t y  i n  9ocicnts -- 
All samples of animals were ashed a t  fLG" C f o r  e i g h t  hours and 

the dry poydered ash  spread  evenly on s t a i n l e s s  s tse l  d i s h e s  f o r  countirlg 

w i t b u t  c h e n c a l  separation of  the  a lpha  e m i t t e r s .  The cou3tin;: was dcnr 

on s c i n t i l k t i o n  alpha ccju::ters, The activ*Lty re?o:ted, t!ierefor e ,  i s  

t o t a l  siFh.7 a c t i v i t y  . I'ne a l p h  ac:ti.:i t j r  is re .,c,-ted a s  ascki;rcrurrd ( r 3 4 ~ d  ' 
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eqiiiva'ent t o  + 3c.S of  t h e  s t a t c d  v i l c c  i n  t!ie l o n n r  ranges arid is con- 

sidera51y b e t t n r  i n  tho core a c t i v c  saxrles. 

- 

Fron withi:: the  Yenccd Aren, m l j -  seven ani.:rtls were co l l ec t ed  . 
The rcsul ts  fro:? the  a l ~ h t t  assay  of t h e  sa-.cles t i-zrefrm is givcn in 

.: 
Tanle VI. ' 

i 
A zrouy? of  wenty-seven rcdents 'ryere c o l l e c t e d  from an a rea  n o r t h  

0 

of acd ad, iacent  t o  t h z  Fencod .4rea (Fig. 17). Eleven sazples fron each 

a n i z a l  were assayed f o r  a lpha  ac t i : . i ty .  The r e s i l t s  obtained are p e -  

sented i n  Table VII. 

. 
.......... ~ .... -L.L.T.. . . . .  . . . . . . . . .  ..~. .-.- ..... - . .. - . 

I 
1 
f 

Portion of  t r a p  line r.orth o f  renced k e a  

I 

Ir, an e f f o r t  to  fur ther  evaluate the s n k a l  accw..-la:ion, tr;cL;.e 
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c. 

3 11 

Skin 8 11 1 o k L -  5.17 2 5 . 1,2?-  2.61 

Carcclss Bone 19 I 0 5kt;d 7 0 bkgd 

Cai*c;ss : Kusclc and 18 1 8.57 7 0 3k;:d 
coni,iA c t,i ve ti S S U ~  

, .... .... . . .. .. , ,- ... . , . , , 
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Tstle V: .'I 

20 Xiles !-:orth of the Crater 
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F1utcniu.n is p resen t  i n  the s o i l s  axi p l a n t s  ( i a b l e  I;). .411;ha 

eai  t t e r s  , presxnably p lu tcn i -m , are present  i n  a i r -bcrne  : 3 t e r i a l  f ron 

tPe S r z t e r  Region and t h e  Ckupdera  kiesa i ' r a . \ l es  11' and Vj. R1pF.s ac- 

L:vi t y  has been c l e a r l y  delr.0r.s t r a t ed  t ~ e n t y - e i g h t  t o  t h i r t y  K i k s  away 
, 

frcri t he  Cra t e r  i n  t i s s u e s  of rodents  c o l l e c t e d  frm Area 21,  Chupadera 

Kesa (Table ViII). 

c o l l e c t e d  f r o 9  the C r a t e r  1:egion ( Yables 31 and V I I ! .  

1;c alt:;: a c t i v i t y  was f0ur.d i n  tissues of  rodents  
i 

> 

The p l u t o : . i m  concen t r a t ion  i n  soil i s  variable. Gaxismn concen- 

t r a t i o n s  of plutonicm o u t s i d e  !,he Fenced ).rea (beycnr! ULGO feet:  zre 

f o m d  a p p r o x h a t e l y  t w e n t y e i g h t  r r i los  f ron  Zero i n  t h e  dowr-wind t r a i l  of 

t h e  Fa l l - cu t  (Fis, I?). It is poss ib l e  tl-.at a l o c a l i z e d  r a i n  shower 

' scrubbed a porticn of the  "cloudt1 o r  some c t h e r  vagary o'f the weather 

c c n d i t i o n s  were responsible f o r  d e p c s i t i n g  the  c o n t m i n a t i o n  i n  the pat- 

t e r n s  focnd i n  1G&6 UCLA-?2). 

S s i l  f i x i n g  p r c p e r t i e s  have a d i r e c t  t e a r i n g  cn the a v a i l a b i l i t y  

3: y l u t o n i m .  Sx2e r ixen ta t ion  i s  i n  Frog-ess at. t h i s  l akora to ry  to  quant i -  

t2t ivzI .y  estxiblish the i n f h e n c e  of  such f a c t c r s  as clay type ,  degree of 

c a t i o n  s a t u r a t i o n ,  pH., cation exchange and con ten t  of organic  x a t t e r .  

The imFortance of t h e  va lence  state of plutonium r,as been deyonstrated 5y 
? 

Jacobson and Overs t ree t+ .  Using a calcius s a t c r a t e d  ben ton i t e ,  a cormon 

++ soia1 c o n s t i t u e n t ,  t hey  found that P&Oi 

P3+*+ i s  f ixed  t h e  nos t ,  9h.2%. 

is f i x e d  the  leas t ,  18.65, while 

This phenomenon al-cne could account f o r  

SGC- .;f +,ha anomali?s present in the s o i l - p l o n t  i n t e r r e l a t i o n s h i p s  cb- 

cnrved .ir. t h e  ;?rem s t u d i e d  ( T a b k  11). 

. .  
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p l c t c n i u  ( s e e  'Table I, r i g h t  arid le:'t ovlr,dz.ries), 3s well  a s  $:.all 

x o c n t s  of be t , a -pma  a c t i v i t y  xh2.n t e s t p a  ~n <he l a t o r a t c r y .  A p e c i s e  

d e i i n i t i o n  of the p l u t o n i m  contaslinatrd area i s ,  t h e r e f c r e ,  dekcndent on ' 

a d 3 i t i o n a l  and ex tens ive  sa-nplinc and ass2y. Sedis t r i b u t i m  cf Flutcniun 

i n  t h e  a r e a  occurs  c o n s t a n t l y  f r m  .Rinds ana S ~ C : X S ,  xrt ich could r F s u l t  

i n  6 i s p e r s a l  o r  concen t r a t i cn .  The anaunt and vr i r ie ty  o f  r e d i s t r i b u t i o n  

car. o n l y  be determrned by repea ted  scrveys .  

l he  b i o l o g i c a l  s i g n i f i c a n c e  of  ' t h e  d a t a  Fresentea i n  t h i s  r e p o r t  

It  i s  n o t  y s s i b l e  uneer t h e  p re sen t  
) 

cai.not be eva lua ted  a t  t h i s  tirr.e. 

c i r z u n s t a z c e s  of t h i  F i e l d  Zurvey t c  assess t h e  F c t c n t i a l  hazard of t he  

F l u t o n i m  found t o  the people afid c a t t l c  l i v i n g  on t h p  Ckuradera L!esa. 

'this area i s  n o t  s u i t a b l e  f e r  t h e  c o l l e c t i o n  of  f i e l d  d a t a  03 fgod ordin-  
I 

s r i l y  consumed b j  huzans and no good s tudy  has Seen Fcss iS le  with c a t t l e  

' ir, the  area. 

There a r e  many v a r i a b l e s  a f f e c t i c g  the  t r a m f p r  of p l i t o n i x 3  f r ~ z  

the  soil t o  t h e  p l a n t .  ?ootir.g h a b i t ,  fo;. example, n u s t  be an Lr,Fortznt 

f acco r  where  the a c t i v i t y  i s  c a i n l y  l i p l i t p d  t o  t h e  s c i l  su r face .  Ir? t he  

a r e a  saqpled ,  scme grasses are c h a r a c t o r i s t i c a l l y  s h a l l o n - l ~ t e r ~ l - r a o t e d  

whila  o t h e r s  are deep rooted .  The q u a n t i t y  of plutcniuo! a v a i l a b l e  +,c the 

r c o t  system of t h e  p l a n t s  SaEpled cannot  ke  i n -e s t iga t ed  in t h e  f i e l d .  

However, ufider t h e  d e s e r t  condi5ions . p r e v a i l i n ?  i t  zppears t h a t  a t  least 

a f r a c t i o n  of one per c e n t  o f  t h e  plutoniun a w i l a k l e  a t  the  su r face  has 

bcsn accunula ted  by t h e  p l a n t s .  

Erc.vth period. On J u l y  5, 1950, there was no r p s s  grcainc on the 8'esa be- 

This ocsurred d a r i q  only I s i x  -ne& 

cahse of  a s p r i n g  and e a r l y  swmer drought ,  Cn Aagust 16, 1953, t h e  

g r a s s  ha.! crcwn s n l y  t o  a h e i g h t  of s eve r21  izches  ( F i g .  18). 

The ct,err.ical and phys ica l  s t a t e s  3: i h:? r lL;tcziuz cr,ntaL?ir,a t i o n  
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:'cund is i n  the ~ c m  of a s i l i c a t e  - ;rotdblj' s ln i la ; -  i o  t+  ''glass ~ e ~ d s "  

f v n d  o u t s i d e  the Fenced Area bit i n  p a r t i c l e  s i z e s  equ iva len t  t o  ' ' d u ~ * ' ~  b ,  

smoke o r  f c g .  &e t o  t h s  a r i d  clima?- and a l k a l i n e  s o i l  (~2. 8-8.7) these  

microscopic  s i l i c a t e  p a r t i c l e s  a rs ,  as y e t ,  unable t c  hccrne a p a r ;  o f  the 

scii s o l u t i o n  i n  s i g n i f i c a n t  q u a n t i t i e s .  :;ez',hering and 5rosion a r e  ~ h y s i -  
I 

c z l  agen t s  which e v e n t u a l l y  w i l l  assis t  i n  render ing  %he plxtoniuin n c r e  

so lub le .  T h i s  is  the  f irst  phase in t t e  breakup of any exI.osed s i l i c a t e .  

C k ? l c = i l  r e a c t i m s  occur  i n  the second phase, such a s  r e a c t i o n s  w i t h  C02, 

e x c h a q e  of  c ; t ions  on t h e  c l a y ,  and deve lop ,en t  of c rgan ic  mat te r .  

Tkcrofore,  more a d  more plutonii: cculd \ \eccae a v a i l a b l e  t o  plar.ts and 

sx5:eqnently t o  m b a l s  us ing  t hese  F l a t s  f o r  food. 

B 

/ 

Flutoniun  is ; r e sen t  i n  f e c e s  c o l l e c t e d  fresh f rm c a t t l e  graz ing  

Gn t h e  C h u p d e r a  Sesa near t h e  Mesa :Yells i n  l?&7 (Table III). Alpha ac- 

t i v i  ty, p r e s m a b l y  p l l i t o n i m ,  is  &reser . t  i n  ',he t i s s u e s  of wood-rats 

(Keotcma sp.) t rapped  i n  Area 21, Chupadera t 'esa, i:: 1950 (Table *J I I l ) .  

:io a lpha  a c t i v i t y  was iounO i n  the  t i s s u e s  cr" t aec ty - s ix  h n g a r o o  r a t s  

ard grcund s q u i r r e l s  trapFed i n  and around ',ks ienced Area w i t h  fcw ex- 

c e p t i o n s  (Tables V I  znd 711). The reasons  f o r  t h e  absence of  Flutcniurn 

i n  rats frori t he  Crater Area are n o t  clear, p a r t i c u l a r l y  Hher. rats col- 

l e c t e d  t ~ e n t y - e i g b t  milcs axay show i t  i n  bones, r.uscle and i i v o r  i n  

&codly a?lou:;+U3. 

t h e  tine of collection, ( 2 )  habits of miTals  w i t h  r s l a t i o r i  t c  exFcsJre 

to $ype of food ccnsmed and t o  dust ( 3 )  the phys ica l  and c h e c i c a l  s ta te  

a p r t a n t  f a c t o r s  prcbably are  (1) tke age of aniaals a t  

of +,he a c t i v e  m a t e r i a l s  as they  a f f e c t  abso rp t ion .  
I 

Th2re are no data t o  i n d i c a t e  whether the slpha a c t i v i t y  found i s  

c c x l a t i v e  or has reached an e q u i l i t r i w  x r t h  r e s p e c t  t o  tbe  a n i m l ' s  eri- 

virar:me:,t. I t  is ;os,sible t h t  .nher. more Flutcnl-m becores  available t o  

t h e  Tood ?lants,  t h e  plutoniym c s n e n t  ail1 !-ncrcase i n  t h e  ar.i.r.al. 
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t e r i a l  Gr i f I ina tes  f rm t h e  s c i l .  A " s t a x i a r j   an" l i v i n g  i n  the  vicir.;ty 

c c b i c  f c o t  o f  a i r .  %is is based on the 2ondi t ions  . p r e s i n t  dz r ing  t h e  

- 1  t l  i-rty-six hour s m p l i n ;  Fer iod i n  :\rea 2 1 .  LIX sampling was done inna- 

,"ia:?..ly. a f t e r  an estii,atx! t n o  inch r a i n  l a s t i n g  s e w n  h o x s  and i n  dense 
.. v e g e t a t i v e  cover .  

CG crass ccve r  b e c a u ?  cf  a s&ri.n~ and early s-sxer drought .  I t  is FOS- 

sible, tkerPfcre, ti.e al$a a c t i v i t y  i n  #!us5 co-uld be s e v e r a l  magnitudes 

r,o;wrer, j u r i n g  June and e a r l y  Jaly, l?sC., the re  aas 
I 

. g r e a t e r  du r ing  tha t  p e r i d  i n  Arca 21. 
I 

I n  the abserxs of b e t t e r  i n f c m a t i o n ,  i t  would seer. l o g i c a l  t o  

suspect  that,  c cnd i t i cns  hazardous t o  %an 3re no t  ai!sent froin the a r e a s  o n .  

t1.c Chupabera ILesz, F a r t i c u l a r l y  i f  cccuparcjl occurred over a ccjnsickr- 

a t i e  n x b e r  o f  years.  .\?Ale Lq gefieral t h s  l e v e l s  of ; ; lutsniun a c t i v i t y  

found are within an order of magnitude o r  twc o f  t h e  prosent  tGlermces' 

s e t  f o r  nan, t h e r e  are s x h  large fluctuatim: ;? t he  cbserved clata i n  

r e s p c t  t o  t h e  azd place that one can n o t  conclude t h a t  t t e  area is 
L- 

e i t h e r  safe o r  dangerous a t  azy cne t h e .  

These data shoa that extens ive  ccntrc  l l e d  l a b o r a t o r y  e x p e r i m n t s  

y d l t h  c r c p  ar.d further f i e l d  surveys are essential to an m d e r s t a n d i n g  of 

I 

. .  . .  
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Tlutonilm has been de tenc ined  i n  a nunber cf s o i l  and p l an t  s m -  

~ 1 ~ s  c o l l e c t e d  ?'ran v a r i o u s  lcc ' t ionx along the  l i n e  of Fal l -odt .  I n  the  

s o i l  tP.e p lu toniw.  con ten t  i nc reases  w i t h .  d i s t z n c e  from a sini-nun l C . 3  x 

zicrograms p e r  gram of s o i l  a t  La5erz.l ,$h t o  a rr.zxirm of 352.0 x 

19-6 rAcrogrzYs Fer g r a  o f  soil near  Lateral  q21. 

lC5C c c l l e c t i o n  cf s a p l e s .  

This  i s  k s e d  on t h e  
I 

I 

Plutoci1.m was found a t  h ighe r  concentrat ior is  i n  o the r  !'sFot" 

r!-.ecks made i n  previous y e a r s .  AS-3-A l oca t ed  i n s i d e  Harvey's Fer,ce as- 

s..-yed 526.C x micrograzm ph ton ium p e r  grvn cf scil (19L7 co l l cc t i cn? .  

Flutoni lm c o n t e n t  i n  p l a n t  d ry  mataria1 v a r i e s  fron! 1.!17. x 

x i c r o g r m s  Flu toniun  Fer gram t o  a naxiaun of 297.0 x 1G" micrograms p h -  

tcr?iun Fer grain. 

P h t o n i m  found i n  t h e  f e c e s  cf c a t t l e  c c l i e c t e a  i n  1$h7 v a r i n s  

f r m  a mininun of 57.9 x 10-6 microgram pkcltonim per g a m  tc a miximu 

cf 119.2 x lod m i c r o g r x s  plutonium Fer gram of  d ry  f e c d ' r m t e r i a l .  

The roden t s  c o l l e c t e d  around, as well as i n ,  the  Fenced Area do 

nct, chow alpha a c t i v i t y  i n  cm.paraSle tissues 2xcept  fcr t he  ground 

s q z i r r e l s .  

'1 .33 dis/min/gram of ash. 

These skow alpha a c t i v i t y  only i n  the  Zezur, an average of  

h t he  

l e c t e d  on the 

ascrage s lpha  

o t h e r  hanc, alpha a c c i v i t y  5as been foun?. ir. r t d e n t s  co l -  

Chupzdera kesa, 

dis/zin/gra;n of  

SanDle 

Li ve r 
Kidney 
Lower jaw 
2 enur  
I n m n i n a  !,e bGno 
Lung 
:!I: s c :Le 

- 

Area 21,  twenty-eight miles atfaj-. The 

ash in sane o f  the  sanples are: 

L E s / : : . i n / g  ash 

f i . 3  
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Ti,e alpha z c t r v l t y  (csswed t c  be p P ~ t o n : ~ )  i n  a i r -borne r. t e r i a l  

v a r i . : ~  wit,:? snch  f a c t o r s  as c lkna te ,  vege ta t ive  cover, type cf soil. 

AxgiiSt, 13bF, the alFhz a c t i - i i t y  v a r i e d  f r c n  a : . : inixm of background t o  a 

xaxL;lu;n of 29.55 x IC-5 r . i c r 3 g r x ! s  p l u t m i u  per cu5;c fclot cf a i r  around 

In 

I 

t h e  F'enced Area. 

I n  Aupst ,  19SC, cn the Chupadera Yesa (Area 2 1 )  twenty-eight mi l e s  
I 

axay, d F h a  a c t i v i t y  va r i ed  Sron background t.0 a rnaxii~um of 3.29 x loe9 

m i c r c z r a m  plu toniux  per cubic  foot d u r i n g  a t h i r t y - s i x  hour sainpling 

~ e r - 0 ~ 2 .  The m x i ~ u n  was obta ined  a f t e r  a two inch ,  seven hour r a i n  dur- 

i s g  t h e  n i g h t  when tk'ere was very l i t t l e  wind ar,d t h e  su r face  f o r  miles 

around was s o  s o f t  ;?s t o  prevent v e h i c u l a r  t r a n s p o r t a t i o n .  

'.. 

i 
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Observat icns  aade  in E 5 0  o ! ~  wind d i r e c t i o n s  arrd v e l o c i t i e r  :.a-~e a 

d i r e c t  b e s r h g  on t h e  s e r i o u s  Frobleas invol-Jed, 

tions Sear also on subseqaent  sect i .cns  of this r e p c r t  a d  "ere reccrded 

ir, D l e t t e r  (-3ellaTy ts  ? ia r rm,  Auzust 22 ,  195C) w r i t t e n  while  a t  T r i n i t y  

F i e l d  Swvey !leadquarters.  

:me o f  t h e  observa- 

1 ,  t ie,  1. o r  scxe o f  us, have Seen worshiping too  much t h e  l a b o r a t o r y  

t r z c i t i o n  of ' c o n t r o l s '  I n  t 5 e  unique and r a p l d l y  cnar,gin& ccn5i t ior .s  

i n  an? around t he  Crrter F.egion, there can be no c c n t r o l .  3r:e has only 

t,s exper ience  the five heavy d u s t  storns (so f 3 r )  (1). , the one rain of 

c l o u d h r s t  propor t ions  'and two o t h e r  heavy rains 2nd nmerous shoners, t o  

rz..?lize t h t  c o n t r o l s  can exis t ,  Lor the area, only in the imazination. 
I 

T!:? e n t i r e  valley - sane 3,CCG,SCO acres - is cn the  move. Five tires N e  

have seen a l l  o r  much of i t  filled with d:?st t o  a he ight  of  fron fifty to 

several hundred feet, moving a t  from t h i r t y - f i v e  t o  f i f t y - f i v e  niles a 

hour i n  orie d i r e c t i o n  one time, another di rec t i . cn  a', ar.o+,her t h e .  No 

two o f  t he  SLGITIS have been fron the  sm.e d i r e c t i o n .  

The smpl ing  of soil and p l a t s  f ron  t h e  s i te  of m a x y i a l  c o l l e c -  

t i o n s  can only Frcsen t  us wi th  u n i n t p r p r e t a b l e  d a t a  on t h e  i x e d i a t e  

S O ~ : ~ - S C ?  of any c o n t a i n a t i o n  i n  anirr.a& t i s s u e s .  TrrpFing t h i s  year  r e -  

s u l t s  i n  the r acap tu re  of m r l e d  anirrals as fa- 33 2% l e e t ( * )  from t h e i r  

burrow o r  fran the p lace  xhere  t h e y  were taken Frcvioasly.  In the  spica 

of t;ver,ty-four holirs we have seen arezs z s  l a rge  a s  t h i s  denuded cf  much 

of  i t s  s u r f a c e  soil on2 day apd covered with an inch  o r  s o  of ngn. s i l t  

the next ,  o r  vice versa."  

- 
(l; There r;ers seven such d u s t  s t o n s  reccrded up t o  Au-st 26. 

iiie maxicuy ranee recorded f c r  a Kangaroo 3at i n  a three seek  p e r i o d  ( 2  > ,7, 

was 675 f e e t .  I 

. .  
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' I  1- ' r  

I 

! 

3 zs53y cf soils and p l a n t s  co l l ec t ed  .lurinS the  a i o l o g i c a l  i j ie ld Surveys 

cf  ISLO and 2.552 frcn t h e  a r e a s  cor.tazinatPd by t h e  Fa l l - cu t  f r m  tile 

F i r s t  A:oxiC 30zb Detcriation i n  %3T !:axico. The r c s u l t s  of t h s s P  in-  
~ 

i 
I v e s t i z a t i c n s  may be s u n z q i z c d  as fol lcws:  

1 The r a d i o l o g i c i l  surveys c;f t h e  Chupadera Xesa, ! 1t;renty t o  1, 
I 

~ 

t k i r t y - f i v e  miles from gkund--Zero, show t h e  c o n t i m e d  Fresience of xeasur- 
i 

' able anouiits of r a d i o a c t i v e  f i s s i o n  product contamination; k e l a t i v e l y  
I 

s z a l l  changes i n  e l e v a t i c n  have no d e t e c t a b l e  e f f e c t  eviden't  at this late 

d a t e  on d i s t r i b u t i o n  of Fal l -out  and t he re  is l i t t l e  evidedce of l a t e r a l  

r z i g s t i o n  of c o n t a i n a n t s  during t he  l a s t -  two yea r s  i n  t h e  $reas sur- 
I 

veyed. 
I 

2 . In-  t h e  Fenced Area, the  area f o r  xore than SO mk/211 hours, 
I 

' c ~azza r a d i a t i o n  has  decreased from U O O  feet t o  ZpFroxha te ly  700 feet in 

i 
! d i i x e t e r  i n  f o u r  years .  
, 

3* Xind e ros ion  is =ore e f f e c t i v e  than wa+,er e ros ion .  Lone wind- 
1 

' drift material  c o l l e c t e d  ad jacent  to t h e  Fenced Area assayeb a s  xuch 2s 
* 
12 dis . /sec. l (p; . .  of. silt and c lay .  It Has denonstratsd t h a t  vege ta t ion  is 

I 1 .  . -  . ..s..- 7.; . - .._ 1 - . -. I 

the sost.--hgcrtank fnf luenco i n  decreasing t h e  remcval c f  x)r.d-borrie xa- 

t i r e s  less  

I 
.~ 

I .. - . - I 
i I " %  

. . -- 
~ .~ 

rater-borne s i l t  dc;osits ;violin the  Cra t e r  w r e  almays several 

r a d i o a c t i v e  t h a n  t h o  m d a r l y i n g  soil or s m d .  

?o-z;dercd " T r i n i t i t z l ~  is crnly sparingly s o l a b l e  in n a t e r  and d i -  

I 
I 

i 
I 

lute a l k a l i  s c l u t i o n s  and only s l i g h t l y  mors so luble  i n  d i l ? t a  aci:'s. 



I , ' L  

i sco dis./s?c./gz. of s o i l  i n  Area 21, tv;e:ty-eigtIt r i l e s  ir,  

Frelin'hary laboratory stzdie? on the clay f r z c t  

1 i . -diczte  that Cs1j7 is fixed a h c s t  q s n t i t a t i v e l y  ~;h., i le 

ixsd to a zuch l e s s e r  degree. 

7 .  I 
I 
1 -  E ! .  ScA-L-al kackgc1ul.d a c t i v i t y  d i f f e r s  be twen  plant 

escra; f c r  a c c i ~ l ~ l i  gras3 (Ecutelous V r a c i l i s )  tile natural 

-ckg-o.xAd a c t i v i t y  r z n ~ z s  from 0.5 tc 0.1A dis./sec./gn, 0. 

-- ----. 

t n f e r i a l .  F 
spec ies  and 

be ta-gama 

Cried plant 

9. The r a t i a  of s o i l  to Flant beta-genma radiozctiv4ty of residual  

fission prcducts in Ares 2 1  reveals that  in 1549 the a c t i v i t y  o f  a Erm ci 

dried s l a n t  m t e r i a l  cas 3.&5$ of the radioact5vity in a gr<m of s o i l .  Ir. 

I 

5 I I 

I 
I 
I 

1.i. t h i s  value vas s.sss. 

i cai.:ilibri?ut, Sasea on conpsra tFve assays of smples collected! in 15&8 and 

10. TLe upteke of residual beta-gzma radioac t i v l t y  dy Rzssian 

fthist le  (Salsola pst l fer)  In the Fenccd Area has ap;arentlq I reached an 

6 

' -. I 
:'.-'si in0Zcat.e t k a k t t e  idcr-.tiiy acd chemical f o m  of thF i$otoy.es, d i f -  # 

I 

f:n*: =he t:?!iaviOr of t h e  f i s s i o n  Froduets  i n  t h e  cveral l  b i o l o g i c a l  cyc le .  

I 
c I I 
t 
f 

. --. c c! X ?  I D E  !I 2 1  x L 

b 
* 
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I 
I 

I 
'This r e p o r t  is concerned with addi  t i o z a l  r a d i o l c g i c a l  ocserva t iocs  

I 
i 
i and sose cons ide ra t ion  of t h e  s o i l - p l a n t  i n t e r r e l a t i o n s h i p s !  due t o  the  
! 
r e s i d u a l  r a d i o z c t i v i t y  of t h e  F a l l - o u t  f r c n  t h e  F i r s t  Atomic 3cmb k t o n a -  
! 
tion, July, 1945 i n  Kew Ztxico.  The 19115 and l?SO a i o l o g i c b l  S u r v ~ y s  were 

n p a r t  concerned with t h e  d e t e d n a t i o n  o f  the fou r th  and f i f t h  year dls- 

t r i t u t i o n  of r e m l i i i n g  fission Froduc ts in .  s o i l s  and p l a n t s  ~ and the  intei- 

I I 
v 

i f 
D r e l a t i o c s h i p s  bet-mxn t hese  tvo  sjrstezs with r e s p e c t  t o  b i o l o g i c a l  cycling.. 

t I 

3 I 

1 
I i 

The several e q u i l i h r i u z  or "Tbeshold"  values for f i s s i o n  prozuc ts f 
-2nd a l p h a  e m i t t e r s  d i s t r i b u t e d  as F a l l - a i t  f r on  a do tonc t ion  in soils, 

&fits o r  mirials have not been established, 

.to tt;e establi'sknent of a b a s i s  for t he  eva lua t ion  of chrcn ic  aid acute  

r z d i o l o g i c a l  hazards  to rzan and o t h e r  b i o l o g i c a l  system. 

l c s i c a l  s1nvej.s and c o r r e k i t c i  c a t r o l l e d  l sho ra to ry  resezrch have been 

Sdesi,med: and are. in: progress  t o  determifie tha ceckan i sm by Iwhich t h e  long 

and. a e d f ~ ~ h a l f l ~ ~ ~ ~ ~ ~ i ~ ~ i ~ ~  products and t h e  inpor t an t  alpha enitters are 
2 . -3: L 1.' 

aLazorbedc&n& metaSolized by i r q o r t a n t  crops and a i - a l s .  i 

------- 
I 

These values  are esser . t i a1  
I 

I 

I 
I 

1;nnilal bio- 
1 

t 

-~ . .  .. .' 
. , .  - - 

- I 
j 

4 t %.- . I 

in;.-order to f u r t h e r  de f ine  the r e z i d u a l  f i s s l o n  prcduct  a c t i v i t y ,  
t 
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c - ._ 

. .  
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i 
5 2 .  To e s t a l l i s h  adci:,ional pr .ar .e?t  l c c a t i c x  f o r  f 

! 
i b i o l o g i c a l  survij:Js. 
I 3 -  
t 3.  r o  e s t s b l i s h  a ;*eFresentstive area f c r  s ros ima l  

i 

,=dies . 
0 

I 1 ! 

1 h. To rcchec'x pre-riocs penaancnt s o i l  s a q j l i n g  lo-,a..i,cns. 
I 

I n  each of t h e  x n : a l  f i o l d  ssrveys conducted so  f a r ,  $ o i l  p r o f i l e  1 I 

Ljiss have h e m  rrade in t y p i c a l  l oca t ions .  

:elr I .  yea r  w i t h  the fol lo-aing 'ob jsc t ives  i n  nir.d: 
i 

"he:? stuciiss dave been xade 

i 
I 

saycd ior L.eta-gzr-~a a!:d a lpha  a c t i v i t y  t o  deter t$ie  t h o  v e r t i -  
I 

c a l  r!is:riSu%ion o f  r ad ioac t iv i ty . .  I 

To ccnfirm the  s u r f c c e  !nr.,?-tr. valu2s o b t a h e d  x i$h  the survey 

ir.str:lcents. 

70 oh ta in  data cn t h e  07;2rall decrease of  r a d i c a c d i v i t y  di;e t o  

the i n t e r p l a y  of such fackcrs as erosion, isotoFic! tecsy,  kori- 

I 

j 

! 
I 

I 

I 

r 

: 2, 

; 3. 
I I 

I z o n t i l  and-verticai diffusion of t h e  f i s s i o n  F r o d u e t s  i n  sol1 

and the effect  or" texcsrat,-irc ar,d rainfall. 
I 
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' cT!-,sequently less rarkrd iin the nor tkern  than  in tke scx6k.0, 

crn t r a l  s i c t o r  re;reser.ts 2. trzcsition rsgion ~ i t h  r c s p c  t 

I 

-, 

ztcrs c f  +,he 

a r l  s2:t- 

de2f -3XtCd 

tke sauthern 

~ L r a t o s  the  

~ O Y  soil. Ln 

a northern 

t o  g r e a t e r  

bogortima1 

acd crosicn 

, sector. 9 . e  

vege ta t i cn ,  



' I  

f , .-.. 
- - &  -21s and losa ted  a i t h  nmbered  stakes, Ra-!iaactivity 

A contour  m p  of tile Yieir Area was prepared by use of 

r e n s w e n e n t s  :;.ere 

~.:-;cl znd s t a d i a  rod. The typs of vsge ta t ion  were p l o t t e d  
i 

a sul-ve-fing 

n the ea?. A 

I;*?otch (900) Y e i r  was placed i n  the  zain channel at the  1ox&st point i n  

- ,,..-s - 4  

~ 

i 
area f o r  the purpose of ceasuring the v o l u e  cf water-flow in the 

0 
'r 
b 
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T r i n i t y  b z e d i a t e l y . o . i t s i d e  t h e  Fenced Area and that i n s i d e  {he I fence, ic- 
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k;iy rain ( c l o u d k r s t )  and s e v e r a l  i v h d s  ksrns cccurred bctkpen thtlse l a s t  

two surveys i n  1950. %?presentat ive d a t a - f o r  t h e  k.3 yzarsi art? presented 

I n  Table VI11 . Table IX sho-vs t h e  average T;," ./hr. reaj i r .gsj  around each 
I 

s*Alce as deternined AuZdst 22, 19l.19 and August 22, 1950. 

r e a d i n s s  sre p l o t t e d  i n  Fig. 2, i n s i d e  back cover. 

Thecs a x r a g e  
I 
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The f o u r  r a d i c a c t i v i t y  readings taken around carh s thke  were qxite 

- f z i a h l e  i n  cany in s t ances .  This v a r i a t i o n  c m  b e  ascribed! in p r t  t o  the  
I 

* r t i c u l a t e  na t t i re  of t he  r a d i o a c t i v e  c a t e r i a l  and i n  part t o  t h ?  vsria- 

tion i n  d i s t r i h t i o n  and d e n s i t y  o f  the o r i c i n a l  Fal i -out .  j l h e  t a r t i c u -  

ar2a is c l e a r l y  i l l u s t r a t e d  by t n i c a l  radioautographs reprddcced in Fig .  

7. Tte h igh  readings were i n v a r i a b l y  observed over loose SA::! t q d  jn zany 

cases txalL''gI&ss- tsads" ';iei-e visible i n  those spots. The !diffcrer:ces 

Sctxean- ret-dings.-at the v a r i o u ~ '  stakes in 1CL9 and 1950 end Itjetwen t h e  

t h r z e  surveys : rt 1550'  oh% o u t  thc  sliif tin.; o f  the r a d i c z c l i u e  c ~ n t a ~ l ~ z -  

I 
I 
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t l o z  fro::, its  or i ; i ?a l  p c l n t  of dr;yositicjr, by thr e f f a c t s  G <  i the es r .~s io r . z l  

p ,  . - . - - c Y s ,  -.A x i n d  znj a n o f f ,  i n  t h e  a r ~ z ,  
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relative a c s e x a  o f  s~:sllow r c o t c d  Llarits to h e l p  redcce Is. k r z l  .7;igTatlon 

l 
is, in gene ra l ,  r ? sFons ib l e  f o r  the so-ewkat lowcr surface ac , t iv i ty  read-: 
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int:s f ourid inck !:is sec to r .  I 
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area  57 the a c t i o n  of water. I 

I 

I '  
 res ;vas first v i s i t e d  on J u l y  e ,  195C, Cr.e zain drainage c h z m c l  and t h ~  

;,?ir I r o p a r  had Scen fillsd S i t h  wind-blom s ~ ~ d  t o  a depck,;of s i x  icckes 

in elcven r s n t k s .  

this a t e r i a l .  

drift- c a t o r l a 1  eigi.teer, inches up f rzn and t h i r t p s i x  i n c h e i  dotm frca t he  

S i r  i n  t h e  ckar-xel. 

shcn a iL". i form distribution of r z d i o a c t i v i  ty  tkroughout tkis depos i t .  

Tnis okse-rvation h d i c q t - s  t h s t  nFr.d is of g r e s t  importanceiin the  l a t e r a l  

1 

I 
! 

Surface a c t i v i t /  readifit:; were ~i l fo: . .=. l j - :  q u i t e  low over 
I 

S c l l  Frof i l e s  designated , S I  and XII were c u t  through the  

I 

1 

Analysis of t h e  depth  increments, Table 11, do n o t  

I 

inicrsticn of  r a d i o a c t i v e  contz . ina t ior i  f rnn:  t h i s  area.  i 
I 
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A 18th?xr" (4" x 1&" x 2Li lone) lying several 
f.u.dred feet  o u t  frcm the Fmced Area alopg 
'2-27C gi;owing the xir.d-'cio\;n n a t k r i s l  deposi tsd 
!Jete t h e  saxlblast  effects which rencved t k e  
softer wood. I 

! 
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3' 

az-1;nts of  r a d i c a c t i v e  F a t e r i a l  a r e  bej-ng carried frcm the Cra5er by wind. 

1t.e akser.c2 of  any o5ter concent ra t i scs  of contay,inants oxt 'side of the 
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Fenced Area as a resul t  of t h e  -Hind e rcs ion  r.ug<ests t h a t  tka wind-ocme 
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c f  t k e  "ncreal" sDil in the area. 
I 



I 

I 

I 
i 

t 

I 
I : 7  _ -  i 

Locat ion S i l t  

22 .s ls! .Io 
11.6 8L .E 
1G .s 123.6  
6.6 65 17 
2.6 323 

PLgi 
. 3kkd 

2.2 2 .@ 

-* - L'zi;a 
3kgd 

8 -  

I 

i 

!I 
k. 
i 



I 

L3 

Table j;TT 

J 



I 

1 

I 
! 

I 

I 

I 

! 

I I 

1 

i 
I 

I 

? a r t i c l e  S i z e :  l e s s  tk.. L!L zicrcns 

i 
c 



. 
- . - - - - . * - -  L . I :  . ,I . 1 :  1 * -  I-. 1 . 

N 
I 

i -2 
4 

1 
I 
i 
i 

1 

I 
I i 
i 

I I 

I 

i 

I 
i 

1 

i 

I 

I 
1 
I 
I 

1 
i 
I 

i 

i 
i 
i 

I 
I 

, I  
i 
1 

I 
t 
i 
I 
i I 

I 
I 
i 
I 
i 

i 
1 

I 
I 
i 

I 

! 

! 

i 1 

i 
i 
i 
I 
I 

I 

I l l  
I I I  
I l l  

! 
1 

I 

,- .. ~ r .. ,n - . ~ 
I 



_.- 

( L i c t, t ) ^ . o f t  
c l a y  1 0 a a  ? r . l n u I a r  

- - - + - - -  -!----I-- 
a.c+ 

s . i+  

-- 
? . < A i  

:-I 
! I  U 

. I  - 4 b 
t 

- -. 
I 



P r o i i  1 3  
3. ? t c h  Color S t r c c t u r ?  

I 

': i I D i i T I t. L 



1? 
i-. 

- 
.1 

_ I  
!: .- \ 

I 

h i  s t u r ?  c s n c t r 3 t i o n  t o  1;". 

5 '  

.. 

--------- 

I 

I 

' I  

i 





' I  

I 

I 

I 

IS 
\ 

R E C O R i ! f P  S O I L  t S l i A Z T E p 1 5 T l C S  

Prcfils C c s c r l p t i 2 n  

5t ruciur?  

. '2ss i v? 
t o  z o i t  
c l o d ? y  
- - -  

Sranbl  a r  

--- 
Granular 

8 .G 

- -  
3 .o 

. -  
a .9 

I ' 

0 t! - -. ..J 

-. 
I -  

r 

&. -- 
a 
c 
-3  
I 
I 



;,-c-'ilns a t  T-SG, 6C2 f e e t  and T-270, 6:C f e e t .  Analysis ~f tie 1950 
I 

.- I r E n c e d  Xrez  ~ ~ ~ f i l e s  have n o t  k e n  corr,pl?tsd a t  this t h e .  'Rx :data a r ?  
1 

cccslst-x. ' ,  i n  indicating the a'zience of any factors o t h e r  than f s o t o r i c  
! 

decay actLyg t o  :*educe the radicact ivi ty  below t.ke f i r s t  i x h .  ! ;Ts.is is t o  
! 

ke exFec:.ed since thc ncnca l  axma1 r a i c f a l l  i n  the a r e a  i s  s l i k h t ,  and 

ccnse?uently l i t s le  -leaching by water can taks place.  
j 
I 
I 

I n  lCSC tn.0 soil p r c f i l e s  Hers t a k e c  x i t k i n  the Crater p r o p r y  75 'i I 
f e J t  n o r t h e a s t  of Zei.0 and 2 5  I'eet crest cf Zero. Only t h e  fcme'r hzs been 

I 
I 

2csEi:rld f o r  a c t i v i t y .  

cz-i', m x n t  o f  b e t ~ - ~ z i i a  a c t i v i t y  p r o s e n t  d o n  to a t  lezsi, t a o  : f e s t  Selm 

tt.5 surface.  

Tho d a t s ,  shcm in Table XIX,  S ~ C I  a ver$ s i g n i f i -  

I 
i 

b 

I 



52  a 
t 
1 

L - 
5 
t:i 
-I 

1' 

r' 
4 
3 

c -  1 
1 -  2 
2 -  3 

35 *!4 
7 .? 

15.9 
1r 02 
5.7 

16.1 
? e 5  

9 .s 
P .1 
6.6 

1s .2 
6.6 
6.8 

I 9 .c; 
? *5;  

E .$ 
1. .r! 
7 -5 

10.7 
7 . 1  
6.5 i 

? .2j 6 .a 6 08 
7.8 
7 .!f 

7 .L 
6.3 

h .O 3 -  h 
1 1 -  5 

7 01 
5.3 

7 .e 5.1 7 .&! 5 07 b .S 6 .z! 
h.4 
2.6 
1 .L 
o .8 
0 93 

5 -  6 
k -  8 
8 - 10 
10 - 12 
12 - lJ1 

5.7 
, h.? 
3.3 
2 -7 

7.5 
h 05 
4 - 2  

5.3 
3 e 9  

2 -9 
2 .)A 

6.6 
ll .L 
3.6 -- 

3 .F 
3 09 
2.7 
2 - 3  -- 

I 

! 
k c a t i o n  : ;I-2'?C-C&) Feet 

I 

85.3 
5 s 3  
r : n  
u *u 

75 .e 
6.8 
L .7 

?0,3 
6 .O 

27 .i: 
5 .!l 
h . 7  

32.3 
- !  

13 0s 

7.2 
15.5 

6 , s  
6 .C 

16.5 
6.9 
6 .O 

G -  1 
1 -  2 
2 -  3 

107 .o 
9.8 3 . 3  

h .8 
12.3 9 *O 

3 .e 
3 a 9  

5.1 h .3 
!: .h 

I: .h 
3 -6 

3 .c/ 3 -  h 
l r -  5 

!r .!I 

I; 05 -- 3.52 2 .o 
3.3 
j . 3  
2.6 
1 .!I 
c .5 

3.5 
2 .? 
1.2 
1 .;_I 
c .2 

3 
1.7 
2 .l 
1 .h 
C -5  

2 .-i 
1.2 
9 .e 
c. .5 

3.4 
2.9 
3.2 

-- 



0 -  1 
1 -  2 
2 -  3 
3 -  Ir 
L -  5 

. 5 -  6 
6 -  7 
7 -  8 
E -  9 
0 - 10 
10 - 11 
11 - 12 

191 .O 
1581 .o 
1GLL .o 

0 103 .O 
60 .E 

.5 
/ e3 .b 
3? . 3  

1 2  - 13 
.13 - Ul 
11: - 1s 
15  - 16 
16 - 17 

''-7 - 15 
13 - 19 
19 - 20 
2G - 21 
2 1  - 2 2  
22 - 2 3  
2 3  - 2L 

35 .A 
$1.1 
25.5 
2 3 . 4  
+5 
15.3 
II; e?  

12.3 
: 9.5 
,7.1 
I5.1 

* I  3.2 

Table XX 

Ce?th in h r t i c l s  Size 1$& 1FSO* ?e;. c e 2 t  
inches  ic rcns di?./Sec/p. dis/sec/a.  , 3ecrnase - 

I 
0 - 2  X L O  77.9 53.6 ~ 31.2 

e m  - 250 133 07 11s .1 13 99 
250 - 150 136.1 103.1 I 2L - 3  

19 .b lb!l .o 11 j .a 
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2 - 11 

L - 6  

> eho 
ELO. - 250 
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< Is0 

>EL0 
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cf t1.e r ad iocc t ive  

I 

i :hat rxzy f a c t c r s  3re involved .  
i I 

The c o s t  asparent f zc to r  is t h e  d i f f r? rc? . t  d-c?grpe cf f i x a t i o n  char- 
i 

I 
I -. f a c t e r i s t i c  c f  each s p c i f i c  i s o t c p .  zixation of csnixrabie concentrz- 

i 
137 ~r90 + $0 a t  levels far t s l o a  t::e f i x a t i o n  c i -pac i t ies  i 

t 1 E S  of cs 
I 

cf t.he s e x r a i  cla;z t e s t 4 d  reveals t?.at Cs137 is  f k e d  aLr.ost <'ant>- 
I 

t a t i c e l y  in scce cases x h i l e  Sr90 + so is r.ot. 

Cs137 is fixed no;= cocple:.ely and i n  30 cesc l o s s  coxpletely tkan  Sr?* + 

A t  nost concentkctioris 
i 
I 

i> 
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S m t c n i t e .  

13 genera l ,  t h e  dezrec of  f b a t i c n  of a g i v a n  rsotope 5 

fleets at: e q u i l i b r i m  of t h a t  tso;op bet.Teen tks  s c l l d  (c lay)  

( s o i l  s c t i t i o n )  phases. 7r.e t a r t i c u l a r  qui l i?>ri .G esta .>l isI ;e  

f m c t i o n  of b y e ,  concentrntion and state cf oxidation of i s o t  

Lkc? 7323- ?A 

4 
a:,sent ir. 0 

3 

c 
c 

a soil r e -  
¶ ..- ;t?d l i q u i d  3 
6 

! is a 

r i s k r a l l y  clay z i n e r z l ,  particle s i z e  disCYribution, r:aXre and m o m t  o j  

adscr5ed cations, n a t u r e  and an0ur.t of crganic  L a t t e r ,  e t c .  Consequently, 

a coq :e$e  unders tandmg of t h s  r o l e  of  t he  fixa;ion caFzc i ty !o f  the 

C:?uFadera Eesa s o i l s  d t h  r e g a d  50 t t e  d i s t r i b u t i o n  of radicdckLviky i n  

t k a t  reg ion  &Fends upon the evalua t ion  of  tk.?se nulerous fac tc rs .  rik.is 

is under investigntion i n  t h i s  laborl-’vory a?d -1cL11 be repcrted a t  t later 
c I 

I date. 



IlI 
30 
37 
42 
47 
52 
57  
70 
75 
P. 1 

K e a  

0.32 
0 .l!l 
c .c9 
0 .l4 
C.31 
0.16 
c..21 
0.07 
0.09 
C .19 
0.17( 

c.33 

0.05 
0 .oh 
o.r8 

' 0.09 
0.U 
0.4  
c e 2 1  

--- C 

C 
C 
C 
C 
C 
C 
C 
C 
C 

o L 6  -- 
L2ll 
: e37 
I .56 
I .32 
1 .ll9 
I .3t 
.a0 

) .Is0 
i .bo 3 )  

Rul &e 0.05 - 0.u 0.01 - 0.65 0.06 - 0.97 
I 

~- 

=is . /sec .;&.p. of dripd Flan t  material e 

Based on 52 saq les .  
&sed cn lr7 saxples. 

i 1) 
(2 )  Gis ./set ./g . of soil, uncorrected for self-absorption. 

Table XXII 

0.11 
c . ~ 6  
c .rL 
0.12 
0 .G9 
e .12 
C .2G 
G.11 
0.07 
0 .iO 
c.55 
c .c7 
0.: 0 
0.07 
c .io 

r *cz -- <:.is' 
0.:2(3 

I 

c! 0157 
0.77 
1 .Go 
0.48 
c.37 
I. .pL 
1 +a 
c.86 
o 4.8 
0 .E2 
3 .ps 
c .9c 
0 A? 
C $3 
G,180(3)  

0.56 

L 
f 

b 
c 
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Poa i n t e r io r  

J x i F e r  

i3r.e 

Scaeralcca 
(nal lm) 

Attiplex 
(salt bush) 

Yucca 

1940 TOFS 
Stubs 

19 .;0 9ark 

19 9 3ark 

s t i r e  plmt 
19'0 ( inc luding  r o o t s )  

19b9 Leaves 
Ster.:s 

10L9 % t i r e  p l a n t  
! incluciing rcots 1 

19&? .haves 

1L 
? 

11 

5 

5 

5 
5 

.9 

10 

0.2L 
0 .I3 

0.11 

c .r,s 

0 .L8 

1.06 

c .E8 

o.&L . - 

c .30 

The l eve ls  of  r a d i c a c t i v i t y  rspcrted f o r  the sei1 sk&'en frGn r c o t s  
I 

of the backgrocxl ,grass sasples agree wi%h Freviously rmpor'xd llalues of 



I 

I 

i 
j c: 

4. 

i . 
!- : . .- r; 
t :  



sctc./r , . )  Tor t h i s  o a t e r i a l .  3.e tii;h valces o b t a i m d  x i t h  t h e  j x i p r  

kr;: zr? most likely a t t r i b u t e 3 1 2  t o  p r t i c l c s  of rs~icac$ive r.a',erial ad- 

h e r i n g  t o  tke rough sxFface of the oaric. 

p s i t e d  011 tke bark 3urAg the .-all-oilt f r o n  the radicactivsl cloud. 

i 

I Thes2 cay v e l 1  5zve '=en d s -  
I 

1 

I?,e p c c a  szzFles ?..ad a ccan a c t i v i t y  of G.3C dis./se'c./gm. d r i e d  

z s t e r i a l  cocsared t o  C030 d i s  ./sec ./&a. fcr t h e  backgromd sj=>ks. 

'oe!bg a deep rooted p l s n t  k,as n o t  taken up my of t h e  s o i l  i c t i v i t y  ?vhich 

Is restric?,ed t o  -the upper ~ H O  iqckes Gf 3011. 

Yucca 

I 
I 

P h t s  f ro= t k e  Crater Re<ion: - A t  y s s e n t  the c n l j  ilant groiving 



Table X'XV 

-1 

@ .39 
c .FA 
2.1L 
0.33 
G .67 
c .70 
0 .s1 
c .68 
c .6S 
I.@$ 
1.& 
2.87 
1 .u 
I.$ 

E e 7 5  

1,87 
Ir .21 
1.39 
1.b7 
1.50 ' 

C .% 
c) .66 
c .33 
I .CB? 
C.31 
c.31 
c .50 
c .lA8 
c .;12 
c .36 

1 

2 .c3 
2 .?S 
2.30 
1.69 

z -36 
2 . ? S .  
2'. 19 
3.57 
s .22 
5.31 
I, .co 
6.79 
13.63 

6 .Llr 

e .@2 
11.97 
9 . io 
5 002 
19 2 6  
2 .ss 
2.36 
2 .'lo 
2.63 
2 ,A6 
2.77 
3 2 0  
2.6!1 
2 ,LO 
2.12 

2 .%a 

-e- 

0 .L2 
0.60 
c 3 2  
c .eo 
0.7& 

0.55 
c. .&8 
0 071 
1 i27 
2 .u 
2 :53 
1 L C O  
1.35 
3.85 
1 A8 

2 .g1 
c .93 
1 'x.6 
1'000 
d.87 
L15 
c.56 
0.2c 
G'.h3 
0.111 
0 . 5 C  
e.& 
Q .L9 
0.27 

--- 
I 

I 

< .2h 

1.58 
2 .c9 
1.57 
10% 
1.53 

1.57 
1.77 
3.119 
L .c1 
7 .lh 
12 .?O 
16.52 
13 -05 
8 .c'9 

2 .o) 

--- 

---e 

1.9J 
2 A6 ! 
2.36 
2 c 3 3  
2.12 
2.72 
2.1L 
1 . 2 3  
2 .GO 
2.16 



'ry the' p M t  hed 2n aF2arer.t aversge kal f - l i fe  c f  a'ccxt 3!;C,-LGC 

Ciscussion, p.  75. 5 

Root soil 6as.ples %era not obtained z i th  these  p l e a t s ,  h 

e x s c t  ev;l luatlon o f  t h e  r a t i o  of scil-pia;,:. ra3ioactivit;. is pc 

Sore i c d i c a t i o n  of tt:e s o i l  a c t i v i t y  a t  t h e  <ar ious  s a c l i n g  IC 

b? o b t a b e d  fron the  olr./rx. data obtained adjacent, t o  t>,cse ra 

(Table Vi a d  f r o n  t h e  soil p r o f i l s  date (Tables X i 1 1  and X I X )  

L~?xratcr*,- and Greenhouse StLdies on S o i l - P l z n t  Znterrel --- 

nce no 

s i b l e .  

a t iczs  can 

i31s 

,ticr.ships - : 
I 

TLe data presented here in  coac frm a d e s e r t  area xhere cnly na:tive o r  
I 

csturally cccur r ing  vegeta t ion  was sparsely avai lable .  hterprleta t i o n  of 

t h e  foregoint  soil-plant dtta in t e x s  of so i l -p l an t  i n t e r r e b d i c n s h i p s  i n  

azr iculvxal  ar'ezis reqdres supFler.entary de ta . 
c u r r e n t l g  in progress on the uptake of  soh'o le  r ad io i sc toFes  f{rm verioila 

Greenhouse ex$erinents are 

s o i l s  by s e v e r a l  econcn ica l ly  ikpcrtar , t  crc8ps t o  bridge the g ; a i .  

i Five crops, barley, beam, c a r r o t s ,  lettuce and radish +re  b e b g  

Ermn on a Cal i forn ia  s o i l ,  S3rrento. i n  add i t ion ,  barley is deice zrom 

c!: t k e e  other C a l i f o r n f a  s o i l s :  hlkm, Yo10 and €???ford a d  cn a nixed 

6 e s c r t  scil (Xojave of the Tri,nity T,e~dan in 

I 

Yexica collected nea The sclils ;.;ere sie-iiid tc r c o v e  

t i .n  d150- nlcron- Craction, Tiie sol.Jble isotor,es, Sr9* + 19* ;nd Cs137 '.:?re 

fixed on ttfs file fracticjn and the .  soils r econs t i t u t ed .  All ; o i l  a c t i - i i -  

tics are Set.ieen ?!t and 108 dis . ;sec. /g .  of r e c o c s t i t u t e d  soil. The con- 

:rols arc t h e  sarie sc iG xi t>  no ccntzyLnation. 

.. 
' 

I 

! 

In a t d i t i o n  tc Vie sclY51e isotcp Leinq KS& in the ~ T + S ~ E <  

s t u d i e s ,  oa r l ay  ;.r.d radish a r e  'ceinf: grcwn LZI scil t o  i+hicf; Fz-!dored 

4 

u 
4 

6 
3 c 

I .  



. 

E s F c i a l l y  notenorthy is the  K i d e  var ia t ior .  i n  uptake  of t h e   EO i s o t o p s ,  

and the l ack  of viutake of radioactive m t c - k i a l  f rm t ! ~  ' i r i n i t i t e  ivhich 

Frc?si;r.aoly corLiins both Cs137 and Sr?' + 

Xerr Xe?cioo 3 m S  Test, but  in insoluble  fom. 

j 

I 

~ 

as  f i s s i o n  ::r&cts of tke 

Table XXVI 
I 

Leaves 
Cc.n t r o l  2 ob3 1.96 rJ e 9 3  2.M. j 1 A4 

2.18 Cesiuzi 3 027 0 o i l 7  2.60 2.PUB , 

S tron tiua 181 .c 208 .o 1c2 .@ Y l j . 0  I 72 62 
I 

I 
I 

2 .LS s tons 
3 .e4 2.56 1 .S6 2.59 I 

3 .e2 L .GO 2.30 3.35 ' 2 -60 

-- 
Contro l  
1; B s im 

62.1 S f, r cn t i m  13? .C lL9 .o 85.7 li1.0 

Q 
b 
1 

G 
3 



--- 

1.31 i $63.0 
1 ,h9 213 .G 

0.21 
0. l t  
0 .?5 
(3 .e5 

Pods 
Seeds 

l*?S 
2.12 

66.3 
25.3 

i'f? t E*J :e -- 
Leafy s a  ti r i a l  

7a days 
1.70 
2 0x3 

6.19 
3.7L 

179 .O 
187 .O !.I i o r i bs 

3a days %dish 
h a v e s  and s k c s  
3oot 

2 .7Y 
2 .!io 

3 a 3 4  
2 ..!I1 

i te P.adishxrcm in Sorrento s o i l  ccntx. im ted wit.h FolvdcreC Trini - 

"rini ti te 'Tr c 

I 

! 2.67 

t 



sion sr2lCuct ccntaz:LT.ci:i;n resi1ltir.g from -ti;.. First A ~ G E ~ C  3 

herad fron 

.tliff Area i n  

lic2c t l v e  f i s -  

lnS E? t o m  tion 

p 3 l O x : j l y  descr ibed,  Xie;-Jart t;CL:-32. The dnta i l ed  surveys Lf Area 21 a d  

the fitliif Area show :kat relsti-it?ljl srzll ckzrlses i n  elevzjtior, (XI@ feet 

clr lers) had no d e t e c t a S l e  e f f ec t  e - r ident  a t  t h i s  la+.,? d k t e  kn t h e  d i s t r i* -  

cution of ths  Fal l -out .  

clc-ps of grass, on f a l l e n  a i d  rztrtially decayed pinon and jcnipcr  nsedles, 

3y ;:herever sczuTuhticns of organ ic  iratter ccccr .  There id l i t t l e  eri- 

I 

I 
n e  highest mr./:.r. r e a d i x s  were observed i n  

decce cf l a k c a l  rni;;ratlcn of t h e  cmtxi : .ants  i n  these a r e i s  except frcn 

ttz barren rocky s l o p s  T;nFch g a ~ e  tkc 1 o Y : C s t  readinGs. L s  'Freviously i n -  

dicatQd thy averags rszdings i n  these Lvo areas wera generally belon @ . 3  
I 

m . / k r .  Ind iv idua l  readings ranged f;-cr @.X6 t o  0,s r.r./hr. w i t h  z o s t  of 



1 

7;hich is 

; r i g i n z l l y  se l ec t ed  end l a i d  out  fcr t h e  ~ q ~ c s e  of stzdj-ing bks e f f e c t  of  
I 

~ 1 . e  ercsional ~ g o n t ,  w b d  a d  Taker, i.n r e r x z l  of fission prc iuc t  ccn- 
i 

frca t h i s  2rea t o  da t e  consis'; p r i m r l l y  of surface nr./kr. < e s d i i y s ,  I they 

?.e r e l a t i v e l y  h igh  surface raCicac tFvi ty  readings i n  the n c < t h e n  sec to r  
I 

cf  the  Geir Area, ivkicn is c o r q a r a t i v e l y  densely ccvered w i t h  sh1lo-n  

rcoted p lac ts ,  p c h t s  o u t  the g r e a t  e f f e c t  tkt plant cover !'/as in reduc- 
I 

n. b g  erosicln. 

p l a n t s  xhich cffer l i t t l e  r e s i s t a n c e  t o  the l a t e r a l  r . igratzo4 of the 

lrie southern  s e c t o r  is o n l j  s- ;arscly covered I$ deep rcoted 

I 

rad ioac t ive  c m t x n i n a t i o n  aid  sur face  a c t i v i t y  readings a r e  conseqmr, t l y  
, I 

I 

i 
l c x e r  in tEs sector .  

In 1?)-1? the  drainage chancels i n  t he  Xeir Area shcyied v r r y  letf gr./ 

h r .  readings,  bo th  i n  t h e  c h a m e l  bottcms and cn the s t eep ,  h a a v i l y  eroded 
I 

I 

\ I 
f i l l e d  the, main; chamel to  a depth of s i x  irlck-es 3eFth i:.cr%mts of 



! 
I 
I 

i 
I 66 
i 

Fer.ced Area along T-270. , 

The depth increments of p r o f i l e  saniples co l l ec t ed ' i i i  t h b  d r i f t  

: a c t i v i t y  throughout, with scze i n c r e t e n t s  shoring a s  much as  12 d i s . / s e c J  

gm, of s i l t  and clay. Such a l e v e l  of z c t i v i t y  could only have I o r ig ina ted  
1 

I 

! 
frcm we l l  within the Fenced Area. KO e s t i k a t e  IS possibls  of !the exact  

the a t  Khich t h i s  p a t e r i a l  xhs de;csited, but s i g n i f i c a q t  accu7ulations 

gsre f i r s t  observed i n  l9L6. It  has no doubt teen accunulating a t  vary- 

ing r a t e s  Caring t h  p z r s  s i n c e  the detonat ion,  e s p e c i a l l y  a f t e r  t h e  19L8 

crop of t h i s t l e  ( t he  first s i g n i f i c a n t  p l a n t  cover s ince  July: 194s) ac- 
I 

cuxulated a t  t h e  fence. I n  rcany l o c a t i o n s  zccumulations of wind-Slom , 
I 

p l v l t s  reached t h e  tc;p of the fence. See F i g .  16. 

.. 
:i 

-. 
2 .-. 

b 
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The data obtained GZ sa-iip1-.3 of  waAkr, s i l t  and sand c o l l e c t e d  dur- 
I 

I C ~  t he  fl3od'fron m d  adjaccr,: t o  a:: ar royo  dra in ing  t h e  a rea  ketween 
I 
I 

-2+ ,,,ais c- 1 a d  2 ( T a k l e  XIII) i xd lca t e  t k 2 t  ra i icact ive uzi ter5al  is ca:- 
I 

I 
w?.ich prcbably include szall m o u q  ts of n o n - f i l t e r a c l e  c lzy  Far t,iclcs of 

I 

s i i l ; d i c ron  size 

l cx  a c t i v i t y  a s  ifas the ' ' n c r x l ' '  soil of tt= area. 

The xater-borne s i l t  and f r e s h l y  depos i ted  

Sr?e f c m  

g i l t  Nerc o f  

o t e ,  p.  L2. 



I of t ! ~  fer,ce t o  rrhich the bclk of the okservtd runoff funnels;. L i  See F i g .  



soil de- 

r.:sits in the ;Teir Area, along the I-keaxs nortkrcest cf t h e  Crztcr and in 
I 

I . 
ri . - 
 SOL. qeport  ECU-lCt?,  p .  11, 

m" frcm :'if:>- t o  several I;.&.-drcd feet a k w e  t h e  f l c o r  of ths valley. 
i 
i 

?ig. 13 

X x i d e  w.d deep arro;ro near i t s  c r i g i n ,  1.5 rr.les I ~ 

i 
t e s t  of th? Fenced Area. This a l s G  i l l u s t r a t e s  a I 

deep rmtdd p l a t .  



tF;ririzk but extecsive a r e a .  

5,crr.e c o n t a i n a n t s  by t h s  u s x l  s’lrvey 01 l a b r a t o r y  srocedldes  a ~ 2 . y  free ’ 

i,ke Crater ’czlon is dxe cere1:r t o  t h e  d l l u i i o n  a t t r i b u k - l e   to the  z i d e  

s c t t ~ e r i n i .  gciievef, i t  bas been deccnstrzted t h a t  ever, cz !ns c a k e s t  

62:;s air-born2 dust i n  th5 Crater P,egic;l cor .+a im s i ; ;n i f iczy t  a;l.oi-its of  

Lv,a5llitj’ tc detcc: concentrai ion cf rind- 

i 

. .  

I 

t h e  e x t e n t  of c c n t a z i n a t i c n  nox 

v e l c p d  f o r  its assay. 

In c o n t r a s t  to t h e  g r e a t  

?.egirn, f la sh  f loods  are a very 

Lhat suitable F r o c e d r e s  h a d  been de- 
l 

frequency of d u s t  s t o m s  I n  t k e  Cra te r  

rare occurrence. 
I 
I In  ti?e fcur y e a r s  t h a t  

I I 
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s e \ r a r a l  decades n i g h t  be reqcired tiefore this cccxrs.  , 
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\#ere I 

i 
'2.5 r a t t e r  ;f sui1-yl-aD-t relztior.siL>s is ind ica ted ,  since on% I by field 

I .  
s'zser'vriticr. c c x e l s t e d  laboratory r e s e z r c h  can the equi l i !? r lu-  v;?l*ies 
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i 
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7 
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I 

7 
I 

I 

I 
ti31 l ong  tori hazards to rnan beccfe I c s s i l l e  ezd l o c i c a l .  

2 a d i o l o g i c a l  Survcv- 3 s  r a d i c l c g i c a l  survey data f r3.7 ! ti.s ZZ.ura- 
- -A. 

a 



I 

I 1 - -’ 
I C  



I I 

- -  
I . .  



I r -- . -  



51 



. 
. _ .  

__ 
2; ... 
f 



Human Studies Project Team Fact Sht 

Los Y A t t O N A L  Alamos L A D O R h l O n V  January 10 

Bay0 Canyon / The m a  hogram 

A G d  Accounting Office (GAO) wort r e l d  Dcc. 15,1993. descril 
at Lw Almos in 1950 that nsultcd In the nkaK of radioactive materials i 
atmorphen. The cvcnts described by the OAO were nlated to 8 Labaruor 
gram known I "RaLa:' an open-air, highsxpbsivas testing prognm that i 
radioactive lurthmum, b c e  the name. 

Background 

TheRaLaTesb Lor Alunoo c o n d u d  RlLawperimnts from 1944 rhough 1961. Tk pu 
the p m g m  was to test weapan dtrigns udng co~~ventionai high e~cplorivei 
nfened IO Y hydrodynamicr ta ts  or rimply hydraam, the R a h  expsrimr 
criticrl to designing and developing nuclear weapons. 

The radioactive lanthanum used in the tests enabled nsarchen to diqnosc 
motion and compression during the &ploslon. Ihc lanthanum was the kn 
tic rvdablc during that period. 'Ihe sources involved a m l a k l  wvenl h a  
m d  thousand Curias of lanthanum-140 (half-life 06.2 hours): d l  ma 
tmpurttier in thc fonn of strontium-90 (half-life 28.1 ycrrr) wcrc also pc 

By rbs end of 1946,71 RnLa mperimcnts had been p a l a d  u lbchnical 
in Bayo Canyon (see map below). mcue than one quam of the eventual to1 
tests, Health physicists took praund mCMurWnCnts routinely during Bayo 
tern to urn the health arid Mfety of thocc involved rad of the public. By 
highest concen~acl  of nridwl activity a h  a test was at the location of 
don. 



I 
Human Studies Proiect Team Fact Sheet: 

u d  to track the cfwds and measure radiological activity. r’lleport on the A o w  
spheric Electrical Conductivity ’ h i s  Conducted in vkinity(sic] of Lor Albmor 
Scientihc Laboratories, New Mexico,” Report NP-I 734,26 May 19501 

Bay0 Canyon 
Remdation 

Human Studies 
Project Terua 
ACtlVity 

A6 of January 7,1994, Los Alam08 personnel had located information on radiation 
monitoring fat about 10 percent of the Rata tests. That information It unclassi)led, 
although it reoidcs within larger, classified documents that annat be released until 
thw paas through a dcc111~iACtuion review. Pan of the new Human Studies Rojw 
Tbam’s miscion will be to expuhte gn!hcring and making available information such 
as the RaLa environmsntal monieorlng data. 

The monitoring information in hand, and any more that is found, wlll be correlated 
with data from the uplosivcs testing program and used to reevaluate potentid 
hcalth and environmental impacts. To date, none of the monitoring records ~b 
Viewed chow any dangerous levels of radiation creafed 8~ a result of a RaLn shot. 

BYYO Canyon / The RnLa Pmgrr~n - 2  

147,148, and 149, containing 1665.1743, md 1 306 curie6 of lanthanum rupec- I 
tively. In cooperadon with Lor Alamos healtb personnel, the Air Force ad&d a B-1 
equipped with special inmumentation to these experiments to track iow levelr of 1 
radioactivity in the atmoqhcn. Because of the hoe half-life of lanthanum, this 
material would hrve lost virtually all its rsdioadvity within two weekr. 

Labktory ncordr indicate Chose thm high-explosives expWiments wee gmund- 
based in Bay0 Canyon, and at no rime w u e  radioactive, nuclear. or high-explosivc 
&vices dropped from the air. The tem w e n  part of the ongoing RsLa pf~~m. 

”he fourth expcrhant wan reparate from the RaLa tests. It was conducted offrite, 
s c v d  miles from the town of Abiquiu. It, in fact, involved no explosives and no 
dispmal of radioactive matuials. A Rah-type source warn mupod to the ma 
dcscnbsd the mrce was unahieldtd to p c h t  it to shine into thc sky, and &bra. 
don measmmmts wtre made by the same 8-17. Following the measurements the 
s m  was nrealed and named to the Laboratory. [“Radiacion Teg Conductal ai 
Loe Alamor, New Mexico on 19 July 19SOP Repon AEC-W2o.cRL] 

After the end of the R&La program the BIyO Canyon am involved in the expa$- 
menu WM rest&, then returned to public use in 1967, The am was aito 
reinvestigated m 1977 uadu tbe Formerly Utilized Sites Remedial Action Pmgmn 
The 1950 memrement of &borne ndiation is mentioned briefly in 1979 Md 198 
PUSRAP r e p .  [“Radiological Survey of the Bayo Cutyon, Los Alamos, New 
Mexico,’’ Rep011 MEEV-CQOS/15, June 1979; ‘’Environmental Analysis of &e 
Bayo Canyon FA-IO) Site, bs Amos, New Mexico;’ Report LA-92S2-MS9 Mq 
1982; “TA-10 Bay0 Canyon Cleanup,” Rcpon LAMS-2945, May 1963; and “By 
Bye Bay0 Site,” M L  Newsc May 23,19631 

I 



H - 1  D P P  W E S T  W I D E B E T A  # 2  1 /  

S E C O N D  C O U N T  O N  S T A C K  F I L T E R S  R U N  12/19 /75  T H R U  1212917 

C O U N T E D  F O R  5 M I N .  E A .  

A L P H A  C O U N T :  

005.01 003802 0005.0B B0.0 

005.02 0 0 0 m 0  mas.cm 00.0 005.03 0000~13 0005.0~1 BQ.FJ 

005.04 000002 BD05.BD 00.0 005.35 000001 8005 .00  00.0 

@05.(36 000001 0085.00 B0.O 005.07 00E1080 0805.08 00.0 

005.08 000003 0005.00 00.0 005.09 000004 CJ005.00 00.0 

085.18 000081 Ll005.00 00.0 005.11 008(382 0005000 00.0 

0 0 5 - 1 2  000@301 0005.00 @0.@ 005.13 00B016 8885.00 BO.0 

005.14 000294 0305.00 15.0 005.15 000284 G1005.00 15.Q 

085.16 0BB067 0005.0C1 OB.@ 005.17 v708039 8f l0500O 0Q.O 

035.18 b300000 6005.00 08.0 005.19 0008E14 001j5.00 00 .0  

005 .20  800004 0005.00 00.0 005.21 880020 0@05*QB D G - 3 0  

005.22 000002 00B5100 00.0 

B E T A  C O U N T :  

005.01 000038 0005.00 00.0 

005.01 000020 0805.08 80.0 

7 5  



FIRST C O U N T :  

1 2 1  3~3197 5 L-1 DP WEEST 

STACK F I L T E R S  RUN 12/ 1 9 / 7 b  THRU 1 2 / 2 9 / 7 b  

ALPHA COUNT: 

364.GJ1 0BB002 0001.38 80.8 

364.02 088882 0Q01.00 86.0 

364.84 800003 0 0 0 1 . 0 8  80.63 

364.06 0000EiO B B @ l . O @ l  0G.B 

364.08 @00062 08OI.88 Q B - 0  

364.10 CjQBBBl 0001.00 00.0 

364.12 0B0Q00 €3081.00 00.0 

364.14 888857 lilBE)1.0B 08.0 

3 6 4 - 1 6  00a020 O B B l * G J 8  @E) .@ 

364.18 BOOB84 D001.08 00.0 

364.20 080GJB0 OaEll.@U3 0B.Q 

364.22 063008 08E11.80 0B.0 

BBETA COUNT: 

F I R S T ’  C O U N T :  

GJQ01.00 BO.@ 

0Bv7l.QB Fjril.fl 

GlWBI.00 ov7.0 

9801.80 00.6 

0001.00 00.0 

QBB1.00 08.0 

0081.8B OO.B 

1 

Q061.80 00.GI’ 

0881.08 00.0 



H-1 DP WEST WIDEBETA 32 1/6/76 

F I R S T  C O U N T  ON STACK F I L T E R S  R U N  12/1.9/75 THRU 1 / 5 / 7 6  

ALPHA COUNT: 

0 0 6 - 0 1  0Bu7OO1 0001.BB 83.0 

006.02 000003 0001.0B OIi1.0 OFi6.03 000000 0001.Qiil 00.Q 

006.04  0000OEi 0001.00 0Q.B 08600'5 BF)O004 00@1*@17 00.0 

OEi6.06 000803 000l0C3@ 00.0 006.07 600002 @061.00 0B.c) 

006.08 0000Qt Q Q @ l * E I O  0B.0 006.09 000001 0001003 00.0 

0 0 6 0 1 0  800'308 8001.00 00.0 006.11 000001 0001.00 00 .B  

006.12 00Q004 BEI01.EiB 00.0 006.13 008813 00u71*00 @0*.0 

066.14 00Q517 QEIBl*B0 10.0 066.15 000034 0El01.30 00.0 

0Q6.16 000020 0001.0'3 0Q.0 006.1.7 000033 0031.00 30.0 

806.18 600010 0801.Gl0 00.0 006.19 000003 0001.80 0E1.0 

006.20 008Q02 aCi01.08 00.0 006.21 QB0025 pI001.00 0090 

006.22 @@OB07 0001.B0 00.0 

BETA COUNT:: 

0 0 6 = @ 1  000002 B00I.BB Ei0.0 



H - 1  DP WEST W I DEBETA# 1 

SECOND COUNT: 

F I R S T  COUNT ON ST An(HF1LEXRS RUN 12/29 /75  

009-01 a 

009.02 

0 0 9 - 0 4  

0 0 9 - 0 6  

009 - 0 8  

0 0 9 - 1 0  

009.12 

009-14  

0 0 9 - 1 6  

009.18 

0 0 9 - 2 0  

009 -22  

. 

. 

. 

. 

ALPHA FACTOR 2 - 8 8  

BETA FACTOR 1.90 

ALPHA COUNT: 

BETA COUNT: 

009 02 . 

000000 0005.00 00.0 

000002 0005.00 00.0 

000001 0005-00  0 0 - 0  

000000 0005-00  O O - O  

000000 0005.00 0 0 - 0  

000005 0005.00 00.0 

000001 0005.00 00.0 

002220 0005-00  05.0 

000038 0 0 0 5 - 0 0  OO!O 

000003 0005.00 00.0 

000001 ooos*oo 00.0 

000002 0005.00 00.0 

000034 0005.00 0 0 - 0  

\ 

009.03 

0 0 9 - 0 5  

009-07  

009 009 

009.13 

00.9 13 

0 0 9 - 1 s  

0 0 9 - 1 7  

009.19- 

0 0 9 - 2 1  

THRU 1/5/76 

. 

. 

. 

. 

. 

. 

000002 0 

000000 01 

000001 O( 

000003 O( 

000001 O( 

000002 O( 

000156 O( 

000023 O(  

000000 O( 

000015 O( 

1 /75 

15.00 00.0 

15-00 00.0 

15.00 00.0 

15-00 O O - O  

15.00 00.0 

15-00 00.0 

15.00 20.0 

15-00 00.0 

15.00 00.0 

15*00 00.0 
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I 

H-1 DP WEST WIDEBETA #2 1/16/76 

S E C O N D  COUNT O N  S T A C K  FILTERS R U N  1/5/76 THRU 1/9/76 

C O U N T E E D  FOR 5 M I N .  EA. 

A L P H A  C O U N T :  

i 



H-1 DP WEST W I D F R E T A  # 2  1/19/76 

I 

T H I R D  C O U N T  O N  STACK FILTERS RUN 1/5/76 THRU 1/9/76 

C O U N T I ' E D  FOR 5 M I N . .  EA. 

G119.08 000603 8005.00 08.B 6319.69 000003 BOBS*OCil O B * @  

019.18 080689 00vT5.00 80.0 619.11 8130002 O005.OFl dO.0 

019.12  000003 @QB5.@0 00.0  019.13 0800O4 0085.OCl 00.0 

619 .22  600v712 u7085.EiB 60.0 



\ 

i, 

\ 
\ 

\ 

\ 
i 
\ 
\ 
\ 

H-1 DP WEST WIDERETA # 2  

\ 
FIRST COUNT ON S T A C K  FILTERS R U N  1 / 9 / 7 6  I X F t L i  1/16/76! 

\ 

\ C O U N T E D  F O R  1 MIN. EA. 



H -  DP WEST W 1,DEBETA #2 1/23/76 

COUNTED F O R  5 M I N .  EA. 

ALPHA COUNT: 

023.29 80L3805 0085 .00  00.0 

023.38 000B02 0005.0B B8.0 

823.01 E100003 0005.0B 60.0  

623.14 004966 0005 .00  83.0 - 

023.20 000006 0 0 0 5 - 0 0  00.0 

023.22 3a0083 0385.00  00.0 

023.03 

023.05 

B 2 3 - 0 7  

023.F9 

023.11 

Ei23.13 

623.15 

023.17 

023.19 

Ei23.21 

00000 1 

800004 

000002  

088009 

00000 1 

000082 

080 107 

E I Q Q O 4 1  

GIOBB02 

0021 c36 

00E15.0D o0.p1 

0085.00 m O . 8  

0005.80 ow.O 

0805.08 OO.B 

0005.00 B0.o 

0035.08  00.8 

8085.00 20.0 

0305.FIEi a6.0 

Elv105.1?0 00.0 

03@S.@@ 20.0 

BETA COUNT: 

823.01 0 0 8 0 6 5  0005.00 00.a 



H - 1 D P WEST WIDEBETA % 1  

FIRST COUNT ON STACK FILTERS RUN 1 /16 /76  

ALPHA COUNT: 

023 - 0  1 . 
023.02 

023 * O 4  

023.06  

0 2 3  008 

083.10 

023.12 

023.14 

023.16 

023.18 

0 2 3  - 2 0  

023 022 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

BETA COUNT: 

023 - 0  1 . 

000001 0001.00 00.0 

000001 0001.00 00.0 023.03 

000004 0001.00 00.0 023.05 

000000 0001.00 00.0 023.07 

000001 0001.00 00.0 023.09 

000000 0001.00 00.0 023.11 

000003 0001.00 00.0 023.13 

000505 0001.00 10.0 023.15  

000604 0001*00  10.0 023.17 

000000 0001.00 00.0 023.19 

000000 0001.00 00.0 023.21 

000001 0001.00 00.0 

000009  0001.00 00.0 

1/26/76 

THRU 1/23 /76  

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

000000 

000003 

000000 

000002 OC 

000003 O( 

000001 O( 

000018 O( 

000009 OC 

oooooo or 

000009 OC 

01.00 00.0 

01.00 00.0 

01.00 00.0 

01.00 00.0 

01.00 00.0 

0 1 - 0 0  00.0 

01.00 00.0 

01.00 00.0 

01.00 00.0 

01.00 00.0 



H - 1  D P  WEST WIDEBETA 91 1130176 S E C O N D  C O U N l  

F I L T E R  S R U N  1/16 /76  THRU 1 /23 /76  C O U N T E D  FOB 5 M I N .  Eg 

A L P H A  C O U N T :  

030.01 . 
030.02  

030.04 

030 06 

030.08 

030.10 

030.12 

030. 14 

030.16 

030.18 

030.20 

030.22 

. 

. 

. 

. 

. 

. 

. 

. 

. 

BETA C O U N T :  

030.01 

000004 0005.00  00 .0  

000000 0 0 0 5 * 0 0  

000013 0005.00  

000003 0005.00  

000001 0005.00 

000013 0 0 0 5 * 0 0  

000002 0005.00 

002184 0005.00 

002929 0005.00 

000002 0 0 0 5 * 0 0  

000005 0005.00 

000002 0005.00 

00.0  

0 0  .o 

00.0  

00.0 

00.0 

00.0 

05.0 

05.0  

00 .0  

00.0 

00 .0  

000061 0005.00 00.0 

030 *03  

030.05 

030.07 

030 009  

030.1 1 

0 3 0 - 1 3  

030.15 

030.17 

030.19 

030 * 2  1 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

000005  c 

000005 c 

000003 C 

000001 c 

000033 C 

000001 c 

000103 C 

000038 C 

000003 C 

000029 C 

ON ST4CK 

105.00 00.0 

)05 .00  00.0 

)05.00 00.0 

)05.00 00.0 

lO5.00 00.0 

105-00,00.0 

105.00 20.0 

105.00 00.0 

105.00 00.0 

105.00 00.0  
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H - 1  DP WEST W I D E B E T P  # 2  2 / 6 / 7 6  

S E C O N D  C O U N T  ON S T A C K  FILTERS RUN 1 / 2 3 / 7 6  T H R U  1 / 3 @ / 7 5  

F A C T O R  2 . 8 L  COUN‘IED FOR 5 M I N .  E A .  

A L P H A  C O U N T :  

039  0 1 CI00QQ3 

0 39 0 3  000003 

039 .65  00B001 

039.07 z a m m  

€339.09 0030G3 

039.11  0Ov7082 

0 3 9 . 1 3  OBQ084 

E139015 08a3095 

039.17  098028 

8 39 19 000002 

B 39 2 1 OBvS86B 

B E f f A  C O U N T :  

Oaa5.QO OQ.O 

0085.00  00.a 

0385.00 Q 8 * @  

0005.60 00.0 

08u35.00 05.0 

03O5.0C3 00.0 

0005.80  00.0 

0005.00 08.0 

v7F)65.@@ 00.0 

8FQ5.00 ou7.0 

~ v S ~ 5 . O Z  GL7.G 

639 - 8 2  

839 .04  

039.W6 

039 .08  

839 .16  

Q39.12  

039 .14  

039 .16  

039 .18  

039 .20  

639 .22  

cl06602 

0B00E14 

000002 

030fl04 

B00OQ5 

00C30v78 

002322 

008551 

00800 1 

ZC33885 

GJQQ812 

v719 

a a x i 0 w  

C3005.08 00.0 

0005.D0 00.0 

00BS.00 oa.0 

0 8 0 5 . 0 0  08.Q 

0085.08 OO.F 

OB05.BQ 0G3.8 

0aa5.0B 05.0 

GI005.00 lLZ*FI 

0085.08 0 0 - 0  

@@85.00 8’2.0 

5005.aQ 08.5 



I 

H - 1  DDP WEST WIDEEETA #2 2 / 9 / 7 6  

F I R S T  COUNT ON STACK FILTERS RUN 2 /38 /76  THRU 2 /6 /76  COi lhTED FOR 1 M1N.E 

FACTOR ALPHA 2.64 BETA FACTOR 1.87 

ALPHA COUNT: 

000I.BB 00.0 

B 0 O l . O V s  lilo.FJ 

00Bl.i30 00.0 

FJ0G11.00 OB.0 

BQBI.00 00.0 

0081.00 v70.0 

BEIBloEIQI 030.0 

00B1.00 0B.B 

lilBE11.00 og.0 

O(ilfiI .cII0 EV7.0 

! 
i 
! 

I 
\ 

i, 

;I 
I 

i 
i 
\ 
! 

I 
i 

i 
1, 

1: I 

I 
I 

\ I 
i 
I 

! 
i 
\ 
I 

i 
I I 
I 
I 

BETA COUNT: 



H - 1  D P  CZSI' WIDEBETA #4 2 / 1 3 / ' / 6  S E C O N D  CdCi!\ji' 

F A C i O i i  2 .86 

A L P H A  C O U ' N i :  

0 4 8 - 0 1  14.58 000005 O O U 5 . 0 0  00.0 

i l 48 -02  1 5 - 0 3  000002 0005*00 0 0 . 0  

048.04  15.14 0 0 0 0 0 5  0 0 0 5 0 0 0  0 0 . 0  

048.06  15.24 0 0 0 0 0 7  0 0 0 5 * 0 0  0 0 . 0  

048.08  15.35 000004 0005.00 0 0 . 0  

048.10 1 5 - 4 5  000008 0 0 0 5 - 0 0  0 0 . 0  

048.12  15.56 0 0 0 0 1 1  0 0 0 5 * 0 0  0 0 . 0  

048.14  16.07 006318 0005*00 0 3 . 0  

048 .16  16.17 000347 0005-00  15.0 

04t1.18 16.28 0 5 0 0 1 2  0005*00 0 0 . 0  

048j .20 16.36 0 0 0 0 0 8  0005.UO I ) O * C i  

048.22  1 6 - 4 9  OOiIO10 0 0 0 5 . 0 0  0 0 . 0  

048.03  1 5 - 0 8  0 0 0 0 0 5  0 0  

0 4 8 . 0 S  15.19  00000'/ 0 0  

048.07 15.29 000006 0 0  

048 .09  15.40 0 0 0 0 0 4  0 0  

048.11 15 .51  0 0 0 0 0 5  0 0  

048 .13  16 .01  000004 0 0  

048.15 1 6 - 1 2  000220 0 0  

0 4 8 - 1 - /  16.23 0 0 0 0 4 7  0 0  

048.19  16 .33  000003 0 0  

045.21 16.44 0 0 0 1 3 0  0 J  

:g S T A C K  

E A  

5-00 00.0 

5.00 0 0 . 0  

5-00 0 0 . 0  

5-00 00.0 

5.00 0 0 . 0  

5-00 0 0 . 0  

5 . 0 0  15.0 

5 - 0 0  0 0 . 0  

5.30 0 0 - 0  

i . d d  20.0 



0 0 0 0 0 0 0  

0 0 0 0 0 0 0  
0 0 0 0 0 0 -  

0 0 . e e . e 
o o o c  

e . e . 
~ O O C  
0 0 0 0  

cc 
0 

0 0 ~ 0 0 0 0  
o o c o o o o  . . e e e e . G C C C  

0 0 0 0  
* e  e . 
e - - -  

o o o c  
-o--c-O---o- U 0 0 

0 
0 
0 
0 
0 c 

. 
Q 
0 

ctl 
Q 
0 

. 

0 

c 
0 

0 
0 

. 

. 
0 
0 
0 

0 
0 
0 
0 
0 
0 

e 

0 
0 

a2 
Q 
0 

. 

0 

e 

0 
0 
G 
C 
0 

0 

\D 
0 

n: 
=J 
0 

0 

0 

0 
0 

0 
0 

0 

. 
c 

0 
0 
0 

0 
0 
0 
0 
0 
0 

e 

In 
0 

a2 
Q 
0 

. 

0 

0 
0 
0 
0 
0 
0 

0 

u.7 
0 

03 
Q 
0 

0 

0 
e 

0 
0 

0 
0 

d 

0 
c 
0 

0 
0 
0 
0 
0 
C 

e 

r 
C 
OC 
Q 
0 

. 

C 
c 
0 
0 
0 
0 
0 

e 

0 

e 

u2 
P 
0 

d 

0 

0 
0 

0 
0 

e 

0 
0 
0 

0 
0 
0 
0 
0 
0 

0 

CI 

0 

0 
0 

cc 
Q 
0 

. 

0 

a' 
0 
0 
0 c 
0 

. 
CQ . 
02 
Q 
0 

0 

0 
0 

0 
0 

e 

0 
0 
0 

0 
0 
0 
0 
0 
0 

. 

c1 

e 

+ 
c 

e 
U 
=I 
C 

0 

Q 
0 
Q 
0 
0 
0 

e 

Q 
c. . 
cc 
Q 
0 

C 
e 

G 
0 

0 
0 . 
e 

0 
0 
0 

0 
0 
0 
0 
0 
C 

0 

r? 
e . 
u: 
Q 
0 

0 

0 

u2 
o! 
0 
0 

r 

e 

\D 
c . 
Eo 
P 
0 

0 

0 
0 

0 
0 

e 

0 
0 
0 

Q 
CY 
0 
C 
0 
0 

. 

c 

e 

In 
d . 
o c a  
Q 
0 

C 

cu 
0 
0 
C 
C 
0 

e 

OG .-. . 
u; 
Q 
C 

C, 

0 
0 

0 
0 

. 

. 
.-4 

0 
0 
C 

0 
0 
0 
0 
0 

e 

r 
.-I 

0 

u: 
Q' 
0 

- 
0 

0 
0 
0 
0 
C 
C 

e 

c? 
cc 
cc 
.J 
0 

0 

0 
0 

0 
0 

e 

0 
C 
0 

. 

c 

c 

0 
0 
0 
C 
l 2  

. 
0 
c 

cc 
Q 
C 

0 
0 
0 
0 
0 
0 

cu 
0 

CC 
Q 
0 

0 

0 

0 
0 

0 
0 

. 

. 
d 

0 
0 
0 

0 
0 
0 
0 
0 
0 

e 

d 

0 

U 
Q 
0 

0 

- 
c. 
0 
0 
C 
@ 

e 

CY 
c\' 

[L 
=I 
C 

. 

C 

0 
C 

0 
0 

0 

. 
e 

0 
C 
C 

.J 
C, 
C 
c. 
0 
0 

e 

c 

CY 

U 
Q 
0 

. 

0 
e - * 

a 
I- 
W 
E 
W a 
3 
c( 

d 
0 

0 
0 . 
c 
C 
0 
0 

z 
3 
E 

0 
0 

I- 
.. + 
z 

t- z 
3 
0 u 

.. + z 
3 

m 
W 
3 

e 
3 
0 u 0 

U a 
a 

d 
I- 
W 
rc 

e 

I 
X 

cl 
d 



I 
O * @ O  OO*SOOO 6 0 0 0 0 0  I C - 8 1  O I ' l S O  0 ' 0 0  OO'SOOO Z O O 0 0 0  S Z * R l  6 0 ' 1 S O  

0 ' 0 0  0 0 - s o 0 0  600000 0 2 * ! 2 1  R O ' l S f l  @ * o n  f l O ' S O O @  / ! O O O O O  S l . 8 1  L O ' I S O  
I 

0 - 0 0  O O * s $ O O  C O O 0 0 0  OI'RT 90'1SO 

O = O O  O O * S O O O  / , O O O O O  6 S ' L I  bO'IS0 0 ' 0 0  O O ' S O O O  SOOOOO bS 'L1  CO'lSO 

0'00 00-SO00 L O O 0 0 0  6V'LI ZO'ISO 0'00 O O ' S O O O  L O O 0 0 0  C V ' L I  TO'lSO 

0 ' 0 0  0O'SOOO C O O 0 0 0  b o - 8 1  S O - I S O .  
I 

I 



0 ' 0 0  0 0 ' 1 0 0 0  c o 0 0 0 0  bb'81 T I  

I 

o v l o \  O@'IO@O s o u o o o  b l * f , I  ~ I ' V S O  

0'00 \ 0 0 ' I 0 0 0  0 0 0 0 0 0  1 1 . L l  80'bSQ 
I 

0'00 l ' o o - l o o o  2 0 0 0 0 0  80 '1 , l  9O'bSO 
\ 

\ 
0 - 0 0  0 0 * 1 0 0 0  Z O O 0 0 0  SO'LT bO'bS0 

0 ' 0 0  0 ' 0 ' 1 0 0 0  c o o o o o  r:O.LI 8 0 * t 7 S O  
I 

i 

I 
I 

\ 
\ 

0 ' 0 0  0 @ ' 1 0 0 0  s 0 0 0 0 0  l C . l . 1  1 Z . b  

0 ' 0 0  0 0 ' 1 0 0 0  C O O O O O  L Z r n L 1  6I'b 

0 ' 0 0  O I O ' 1 0 0 0  c 1 0 0 0 0  b Z ' L I  L I ' V C _  

@'OZ 0 0 ' 1 0 0 0  1 s 1 0 0 0  l Z D / > 1  S.l*bS 

0'00 @ 0 ' 1 @ 0 0  l O 0 0 O O  h l ' L T  F l ' b S I  

@ * F O  O O * l @ O O  I 0 0 0 0 0  9 1 ' L I  IT'bS0 

0 ' 0 0  0 0 ' 1 0 0 0  l 0 0 0 0 0  ZT'LI h 0 ' b S O  

0 ' 0 0  0 0 * 1 0 0 0  1 0 0 0 0 0  G O ' L I  LO'bSO 

0 ' 0 0  0 0 ' 1 0 0 0  z 0 0 0 0 0  9 0 ' 1 . 1  SO'bSO 

0 ' 0 0  0 0 ' 1 0 0 0  z 0 0 0 0 0  C O ' L I  CO'bSO 

0'00 0 0 ' 1 0 0 0  z 0 0 0 0 0  @ O ' L I  I O ' b S O  

i 
i 
! 



0'00 0 0 ' !  

0 ' 0 0  O O ' !  

0 ' 0 ' 0  O O ' !  

0'0 0 0  

O ' C 0  O D * (  

0 ' 0 0  O O ' !  

0 ' 0 0  00'! 

0 ' 0 0  O O ' !  

0'00 O O ' I  

0 ' 0 0  O O ' I  

0 ' 0 0  0 0 ' 5  

O * O @  0 0 ' S O O O  0 c o o o o  C l ' L 1  1 0 ' 8 S O  

0 0  F l o o o 0 0  1 0 * / , 1  z Z ' 8 S 0  @ ' D O  0 O ' S 0 0 0  3 c 0 0 0 0  9s .91  1 Z ' I ? S O  

0 0  S 1 0 0 0 0  Oc '91  0 Z ' 8 S @  0 ' 0 0  O O ' S O O O  9 0 0 0 0 0  S b ' 9 1  61'8SO 

0 0  9 0 0 0 0 0  6'2.91 Pl'8S0 0 ' 0 0  OO'SOOO b 8 0 0 0 0  bC'91 L1'8SO 

0 0 0  zzsuou 6 Z . 9 1  Y1.8SO 0 ' 0  00'SOOO 1 0 9 O O 0  CZ.91 SI'RSO 
- 

0 0  6 S B V O O  

0 0  Z 0 0 0 0 @  

0 0  1 1 0 0 0 0  

0 0  s 0 0 0 0 0  

0 0  b 1 0 0 0 0  

0 0  6 1 0 0 0 0  

00 6 0 0 0 @ 0  

8 1 ' 9 1  b 1 ' 8 S 0  0 . 0 0  O O ' S O O O  8 0 0 0 0 0  C I - 9 1  CT'RSO 

1 . 0 * 9 1  Z 1 * 8 S @  0 ' 0 0  0 0 ' S 0 0 0  6 0 0 0 0 0  8 0 ' 9 1  11'FISO 

9S-Sl 0 1 . R S 0  O * O O  O O * S O @ O  9 0 0 0 0 0  1 S * S 1  6 0 ' 8 S O  

9V'SI SO'RSO 0'00 @ @ * S O 0 0  L O 0 0 0 0  1 b . S I  L O ' 8 S O  

S E ' S 1  9 0 ' 8 S O  0 ' 0 0  O@'S000 R O O 0 0 0  O C ' S I  SO'8SO 

SZ-SI b0'8SO D ' O O  OO'SOOO b O O 0 ' 0 0  61 'ST C O ' S S O  

b 1 . S l  ZO'8SO 0 ' 0 0  O O ' S 0 0 0  z 1 0 0 0 0  6 D ' S l  1O'RSO 



.. - 

O * O O  O b * l U O @  2 0 0 0 0 0  9 V . 8 1  Z 0 . 1 9 0  O ' F O  0 0 ' 1 0 0 0  9 0 @ 0 1 \ 0  bb'R1 1 ? ' 1 9 0  

I 1 

0 - 0 0  ( ! O - I O O U  C O O 0 0 0  '35 '91 6 T . 1 9 0  0'00 @ 0 ' 1 0 0 0  Z O O 0 0 0  S S . 9 1  8 1 ' 1 9 0  
i 

0 ' 0 0  0 0 ' 1 0 0 0  1 0 0 0 0 0  62 .91  1 0 ' 1 9 0  

J.IVnO3 VHd7t;r  

I 

\ 



0 0 0 0  . . . 
0 0 0 0  
0 0 0 0  

o o o c  

I n u - l m m  
0 0 0 0  . . 

e e 

m u  o o c c  
d--- o-o--o-o- 

0 0 0 0  
-~ 

t( * 
Q 
t- 
W 
E, w 

3 

a 
Y 

e 
v, 
w 
3 

a 
n 
c 
I 
X 

r;l 

z 
E 
In 

\L; 
I- 
\ 

cc 
\ 
cu 
3 
0: 
5 
f- 
9 
I- 
\ 
0 
CU 
\ 
n. 
1- z 
3 
0 
L' 

C z 
0 
V w 
VI 

Y 

r 

v) 
(r, 
W 
f- 
J 
L4 

x 
L' 
Q 
r- 
v) 

U 

9 
.-I 

e 

cc 
E 
0 
t- 
u 
LL 

9 e a 
Q 
t- 
W 

a 

rn 

CI 

cu 
m 
0: 
0 
f- 
u 
Q 
Lr. 

a: 
X 
a 
J 
U 

0 

t( 

C 
C 
0 
0 
0 

e 

cc' 
0 

In 
9 
0 

e 

e, 
e 

0 
0 

0 
0 

In 
0 
0 
0 

e 

c1 

0 
0 
0 
0 
0 .. 

1- z 
z 
0 
u 
a: 0 

In 
X a. 
-l 9 
a: 0 

. 
.+ 

e 

.J 
0 
0 
0 
0 
0 

=r 
0 

In 
c 
0 

. 

0 

C 
c 
0 
0 

Ln 
0 
0 
C 

0 
0 
0 
0 
0 
0 

e 

e 

e 

m 
0 

In 
9 
0 

In 
0 
C 
c 
0 
0 

e 

0 

Ln 
9 
C 

. 

0 

0 
0 

0 
0 

Ln 
0 
0 
0 

e 

e 

c1 

0 
0 c 
0 
0 

e 

In 
0 

In 
9 
0 

. 

Q 
0 
C 
0 
0 
C 

0 

U 
0 

In 
c 
C 

0 

Cl 
C 

C 
C 

u-l 
0 
0 
C 

Q 
0 
0 
0 
0 
0 

. 

0 

. 
I- 
G 
In 
c, 
0 

e 

0 

0 
C 

0 
0 

r, 
C 
0-  
0 

I- 
O 
C 
C 
0 
0 

e 

a 

e 

0 
.-4 . 
In 
\c 
0 

0 

0 
0 

0 
0 

e 
In 
0 
C 
C 

6 
0 
0 
0 
0 
0 

. 

. 
6 
G 
In 
9 
0 

. 

0 0  

0 0  
0 -  

e . 
0 0  
0 0  

l n m  
e e 

0 0  
0- - -- 0- o c  
m 
C 
c 
C 
0 
0 

e 

cc 
t( . 
In 
9 
0 

C 

0 
0 

0 
0 

In 
0 
0 
0 

In 
0 
0 
0 
0 
0 

e 

e 

I 

I 

In 
9 
C 

9 

=Y 
0 
0 
0 

4 

e 

Q 
H . 
In 
9 
G 

0 

0 
0 

0 
0 

In 
0 
0 
0 

0 
0 
0 
0 
0 

e 

e 

c 

e 

(7 
& . 
In 
9 
0 

0 

0 
0 

0 
0 

In 
0 
0 
---0 

e 

e 

r 
r- 
c 
C 
0 
0 

. 
9 
t( . 
In 
c 
C 
a 

0 

In 
e 

e 

0 
0 

In 
0 
0 
0 

10 
6 
CU 
0 
0 
0 

e 

e 

In 
H . 
In 
9 
0 

e. o . . 
0 0  
0 0  

0 c -  o o  
I n m  
. . 
8 - - - 

0 

m 
0 
0 
0 
0 
C 

. 
co 
.-I . 
In 
9 
e. 

0 

0 
0 

0 
0 

In 
c 
0 
0 

c: 
0 
0 
0 
0 

-e 

e 

c 

e 

F 
I . 
In 
\o 
0 

0 

CV 
.J 
0 
C 
C 
0 

e 

0 
cc 
lr! 
c 
C 

e 

0 

0 
0 

C 
0 

In 
0 
0 
C 

m 
0 
0 c 
0 
0 

e 

. 

. 
6 
.+ . 
In 
\c 
C 

C 

0 
0 

0 
0 

In 
0 
0 
0 

cc, 
0 
0 
C 
0 
0 

e 

. 

e 

CI 

K' 
In 
\f 
0 

0 

C 
e 

C 
0 

0 
0 

In 
C. 
C 
0 

Q 
G 

. 

C 
C 
c 
0 

0. . 
t- z 
3 
0 -  u o  
d : I n  

w o  
(r 

e 



H-1 DP WEST W I D E B E T A  51 

FIRST COUNT O N  S T A C K  F I L T E R S  R U N  2 / 2 7 / 7 6  

ALPHA C O U N T :  

068 00 1 

068 .03  

068 .05  

066.07 

068 .09  

068.11 

068.13 

068.15 

06R.17 

068.19 

068 02 1 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

000003 

000002 

000007 

000000 

oor)oo0 

000000 

000004 

000056 

000000 

000000 

0000 12 

0001 000 

0001 000 

0001 - 0 0  

0001.00 

0001 .oo 

000 1-00  

0001 - 0 0  

0001 - 0 0  

0001 000 

0001 - 0 0  

000 1 . 00 

00.0 

00.0 

00.0 

00  - 0  

00.0 

00 .0  

0 0  - 0  

00  .o 

00  00 

00 = o  

0 0  - 0  

THRU 

0 6 R 0 @ 2  

068.04 

066  -06  

068.08 

068.10 

068. 12 

068.14 

06R.16 

0 6 8 - 1 8  

068.20 

0 6 R  - 2 2  

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

000000 

000000 

000000 

000000 

000003 

000000 

006414 

000069 

0000 1 3  

000000 

000000 

3/8/76 

2/5/76 

BETA COUNT:  

0001 000 00.0 

0001 000 00.0 
I 

06R.01 000007 0001.00 00.0 



I 

I H - 1  DP WEST W I D E B E T A  # 2  3/12 /76  

S E C O N D  C O U N T  O N  S T A C K  F I L T E R S  R U N  2 / 2 7 / 7 6  THRUU 3 /5 /76  2 

C O U N T E D  F O R  5 M I N .  EA. A L P H P  F P C T O K  2.64 

ALPHA C O U N 7 :  

073.14 039431 i30U7S.06 1 - 5 8  073.15 800483 0005.06 16.0 

673.16 003427 0605.00 10.0 073.17 0a@082 f iO05.08 8O.B 

073.18 300Z69 0005.30 00.0 073.19 066006 8805.60  00.0 

673.20 000006 0€305.00 136.0 073.21 008873 6005.80 B0.B 

BETA COLNT: 

073.61 800631 0005.00 00.0 



H - 1  DP WEST 
I 

W I D E B E T A  # 2  3 1  1 5 1  76 

ETA COUNT: 

I 

\ 
I 
I 
I 
I 
\ 
\ 
I 

I 

I 

ALPHA I FACTOR 28 

! 
i I 

, 
I 

i 



H - 1  DDP WEST 

S E C O N D  C O U N T  

C O U N T E D D  F O R  

B E T A  F A C T O R  

ALPHP C O U N T :  

W I D E B E T A  # 2  3 / 1 9 / 7 6  

O N  S T T C K  F I L T E R S  R U N  3 / 5 / 7 6  T T R U  3 / 1 2 / 7 6  

5 MIN. E A .  

1.87 

0 7 9 . 8 1  8 0 0 0 6 4  0005.GB @8.Q 

B79 .02  000B703 Bi305.00 i3fi.8 

Q79.34 O G 0 0 l l  6865.0Jo 63.6 

Q 7 9 . 0 6  0 0 0 0 1 7  0005.EO 06.0 

0 7 9 . 0 8  Q38802  Qv705.0G 06.0 

679.1u3 000u711 0005.02l 06 .0  

8 7 9 . 1 2  038811 Ov765.OQ BO.@ 

8 7 9 . 1 4  0 7 5 7 7 8  0305 .00  1 .oo 

F 7 9 . 1 6  @El0545 0805.130 10.3 

8 7 9 . 1 8  3 0 3 0 1 3  6605.08  80.0 

€379.28 0 0 3 B 1 1  88i25.G0 80.0 

3 7 9 - 2 2  688Ei19 8005.0B 0B.B 

B E B A  C O U N T  B B E T A  F A C T O R  

379.P) l  BGOB3G 6 0 0 5 0 0 8  6fi.0 

8 7 9 . 0 1  8 0 6 0 4 1  0@i35.00 08.8 

FA/ ALPHP F A C T O R  2 . 6 4  

079.G3 033321 0605mfi0 00.8 

079 .05  

ci 79'. vs7 

879.39  

079 .1  1 

G79.13 

f i 79 .15  

0179.17 

079.19  

579.2  1 

00. 0 

60.0  

66 .0  

Cln .B 

QG3.0 

15.8 

3G.0 

08.0 

13.0 



I 
I 
I 

\ 

\ 

H-1  DP WEST WIDERETA Y 2  3 / 2 2 / 7 6  F I R S T  CqUNT ON 
I 
I 

S7ACK F I L T E R S  RUN 3 / 1 2 / 7 6  THRU 3 / 1 9 / 7 6  cOUUNTEO FOR 1 MIN!. EA/.  
I 

ALPHA FACTOR 2.6a BRETA FACTOR 1 . * . 8 7  

\ I 

ALPHA COUNT: 

! 

\ 

I 
i 

i 

\ 
i I 

i 
! 

I 

I 
I 
I 
I 



~ - 1  D P  WEST W I D F R E T A  $ 2  3/26 /76  

S E C O N D  C O U N T  O N  STECK F I L T E R S  R U N  3 / 1 2 / 7 6  T H R U  3/19 /76  

C O U N T E D  F O R  5 M I N .  E A .  A L P H A  F A C T O R  2.64 

A L P P A  C O U U N T :  

086.31 000026 00B5.80 00.0 

086.08 O i Z j O 0 1 4  0005.00 66.0 

086.10 000021 00E15.30 00.8  

086.12 0B3256 0305.00 15.d 

086.14@0385.06 1 - 8 0  

086.16 BO8617 GQ05.06 10.6 

086.26 060042 0805.08 00.8 

B E T A  F A C T O R  1.87  

B E T A  C O U N T :  

086.63 38v7082 

086.05 BQ?!!TJlZ 

0t36.07 000006 

086.09 0Gi3308 

886.11 0Q0004 

086.13 800017 

086.15 600140 

0 8 6 - 1 7  038022 

086.19 v300803 

886.21 E06193 

OE405.80 B0.0 

0035.00 00.E 

13805.80 00.E 

0085.80 00.0 

GlB05.60 OG.0 

6fi05.00 VlC3.0 

0065.0vS 20.0 

61v305.0z 00.8 

Ofi05.08 50.0 

8 0 0 5 . 0 B  261.0 



H - 1  D D P  WEST b ! I D E B E T A  # 2  3 /29 /76  

F I R S T  C O U N l  O N  S T T A C K  F 1 ; T T E F S  R U U N .  3 / 1 9 / 7 6  T H R U .  3 / 2 6 / ;  

F A C T O R  8 C A L P H A  ) 2 . 6 4  C O U N I E D  F O R  1 M I N . .  E A . :  

A L P H A  C O U N T :  

0 8 9 . 1 4  610634  8361.0F 2.61c7 

@ 8 9 - 1 6  60o39a  0EIE11.00 00.0 

a 8 9 . 1 8  E)Q5)0aE1 E18EFI.80 30.8 

389 .20  OB0660 0i361.80 0Z.O 
B E T A  C O U N T :  
089 .01  060006 0081.00 EIB.0 

- _  . 

08.9.03 BETB003 QBB1.0a O O . Q  

689.B9 088006 0001.Q0 00.0 



H - 1  DP WEST GJIDEBETP 6 2  4/2/76 

SECONDD COUNT ONN STACK FILTTERS RUN 3 /19 /76  THRU 3/9C 

COUNTED FOR 5 M I N .  EA. ALPHA F A C T O R  2.64: 

ALPHA CGUNN: 

896.81 000088 Q005.00 fl8.@ 

096.03 0430i?G4 0005.00 00.0 
d 

096.05 660009 0065 .00  Q0.0 

096.37 000O01 0fi05.00 08.0 

'296.09 00fi4344 O805.00 00.0 

E196.1 1 0 3 d Z O A  EiB05.00 00.8 

G96.13 88i20Z6 06G5.00  0 0 . 0  

Q96.15 08F1172 0005.00 2EI.B 

096.17 000052 0EQ5.03 0 0 . @  

996.19 008E02 0005.00 00.0 

396.21 008391 0005.0v7 15.0 

096.82 080BF1 

896.54 0OC3O07 

096.06 000002 

B96.El8 0Fj0004 

096.10 0BFI0Q6 

096 12 0030'24 

096.14 Q53261 

G196.16 000525 

096.18 QB0304 

096.26 000008 

0W.G 

0 0 . 0  

00.8 

08 .0  

a O . O  

0 0 . 3  

1 .@El 

lB.O 

130.0 

00.8 

'76 



H-1 DP WEST W I D E R E T A  6 2  4 / S / 7 h  

I 
\ 
i 
I 

F I R S T  COUNT ON S T A C K  FILTERS RUN 3 / 2 6 / 7 6  T H R U  4 / 2 1 / 7 4  

A L P H A  F A C T O R  2 . 6 A  

A L P H A  C O U N T :  
096,001 FY30863 

896 . 03 aooaoo 

G96-85 BC38i.781 

1 

096.57 OF667J5F 

096.69 BBBu706 

Ei96.11 0Q386j3 

096 I 3  088BBV7 

096. 15 QV70Q36 

E196.17 v300315 

BE%@ 

BETA COUNT: R E T 4  F A C T O R  1.98 

I 

\ 
\ 
\ 
I I 
i 
i 

I 
i 

I 
i 
\ 

I 

! 
\, 



H - 1  DP WEST?’ L!IDERETA 32 4 /9 /76  

C O U W T E D  FOR 5 M I N .  EA. 

ALPHA F F A C T O R  2.64:  

A L P H A A  COLJNT: 

BETA FACTOR 1.96 

BETA COUNT: 

188.01 000838 GBE)5.80 u3@.2 



H - 1  D P  NEST Id1 D E B E T A '  # 2  4 / 1 2 - 7 6  

F A C T O R  2 .64  F O R  A L P H Q I B X B A / /  

A L P H A  C O U N T :  I 2 6 3 0 8 @ c l  0 0 0 . 1  . G O  00.0 

B E T A  F A C T O R  1 . 9 0  

B E T A  C O U N T :  

t u  4 / 9 / 1 6  



~ - 1  DP WELT W I D E R B F T A  #2 A /  1 6 / 7 6  

SECOND C O b N ?  ON STP.CK F I L ’ I E R S  RUN 6 / 2 / 7 6  THRU 4 / 9 / 7 6  

cOUI\!TED FOR 5 M I N .  E A .  

ALPHA FACTOR ?.fin 

PLPHA COUNT: 

1 6 7 . 5 5  0 a 8 a F 5  i301.5.80 06.G 107.66  Bf i60 f i7  0885.00 BQ.8 

167 .13  6 0 0 2 3 2  v7Q65.0G 15.8 1 3 7 . 1 4  024433 BBt)5.@6 1 - 5 6  

B E T A  COUNT: 



H - 1  DP Q E E S T  W I D E B E T A  +2 

F I R S T  C O L i N 7  ON S T A C K  F I L T E R S  R U N  41121 

4 1  19/76 

5 /76  THRU 411217 

C O U N T E D  F O R  1 M I N .  E A .  

A L P H A  F A C T O R  2 0 6 4  

A L P H A  C O U N T :  

B E T A  F A C T O R  1 . 9 6  

1W7.03 

107 .65  

107.67 

167.39 

1B7.1 1 

167 .13  

167 .15  

137 .17  

1 8 7 . 1 9  

1Gl7.21 

ir 
c 
Q 



i 

SECOND COUNT ON/P/ STACK FILTERS RUN 4 / 9 / 7 6  THRU 4 1 1 6 1 7  
I 

C O U ~ J T E D  FOR 5 MIN. EO. 

FACTOH FOR ALPHA 2 .64 :  

ALPHA COUNT: 

1 1 4 . 0 1  

1 1 4 . 0 3  

I 14 . ’05 ‘  

1 1 4 . 0 7  

114.Gl9 

1 1 4 . 1 1  

1 1 4 - 1 3  

1 1 4 . 1 5  

1 1 4 . 1 7  

1 1 4 . 1 9  

000003 3665.6v7 68.0 114.G2 

RETA FACTOR 1.96 

B E T A  COUNT: 

I 
1 1 4 . 6 1  v33aF134 oa585.00 8Z.@ 

I 

I 
I 

I 

r 

W 
O 
b 



H - 1  DP WFST WIDFBETA # 2  4//26/76 

F I R S T  COUNT oh' STACK FILTFES RUN 4/16/76 THRU 4/23/76 I 
I 

ALPHA FACTO3 2.64 

ALPHA COUNT: 

BETA COUNT: BFTA FACTOR 1-92 I 

. 



H-1 D P WEST WIDEBFTA #2 4/3Gi/76 

SECOND C O U K I  ON STPCK FILIERS R U N  4116.76  T H H U  4 /23 /76  

COUNTED F O R  S MI”. FA. ALPHP F P C T O E  2 . 6 0  

1 2 1 . 1 E  v7606u74 GGGS.Gu7 06.9 

BETA C O U N T :  

121.01 @fin637 60jF5.fiO Eii7.G 

I 

I 
i 
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H-1 D P  9 E S T  WIDEBETA #2 5 /  7/ 76 

2 3  
SECOND C O U N T  ON S T A C K K  F I L T E R S  PtiN U d 9 / 7 6  T H R U  4/33 

COLNTEDD F O R  5 M I N .  EA.: 

ALPHAA FPCTOi i  2.64 

ALPHHA COClNN: 

126.01 6Z15GjF0 EIGJB5.0fi OG.O 

126.02 0 ~ 0 5 ~ 2  30m.m ~ 6 . a  

128.84 OP~6v7F2 6EGJ5eflG QB.8 

B E T A  F A C T O R  1.9aZ 

RBETA COUNT: 

128.61 000637 BGi35.EG BF.F 

128.02 6fiE010 U7FEl5.00 3 E . Q  128.83 968021 oofi5.ov7 (32.6 



H -  1 DP WEST WIDEBETA 32 

I 
I 

F I R S 7  COUNT O N  STACK F I L T E R S  RUUN 4 / 3 0 / 7 6  T H R U  5 1 7 / 7 4  

COUNTEED F O R  1 MIN. E A .  GLPHA FACTOR 2 . 6 4  

ALPHA COUNT: 

I 

I B E T A  COUNT: 

I 



H 

F 

1 DP WEST W I D E P E I A  # 2  5 / 1 4 / 7 6  S E C O N D  C( 

RUN/EI// 4 / 3 6 / 7 6  IHPU 5 / 7 / 7 6  

ALPHP C O U N T :  

C O U N T E D  F O R  5 M I N .  EA. 

B E T A  F A C T O R  1 - 9 8  

B E T A  C O U N T :  

1 3 5 . 6 1  606027 Of i05 .80  EiGI.6 

V T  ON F I L T E R S  RW 

A L P H A  
L FACTOF! 2 . 6 4  





H - 1  DP K E S T  I/.rIPFRETA $2  5 /21 /76  

S E C O N D  C O L A ”  ON 5 T A C K  F I L I E S S  R U N  5 / 7 / 7 6  THRU 5/14/76  

PLPHA FACTOR 2 .64:  



8-1 D P WEST WIDEBETA #2 RUN- 5/21/76 t h r u  6/1/76 FIRST COUNT ON STACK FILTERS: 
ALPHA FACTOR '-2.64 

I 

ALPHA COUNT 

R E T A  F A C T O 2  1.9Z 

I 

i 



I 
H-1 B P WEST M I  D E B E T A F # 2  5 / 2 4 / 7 6  F I R S T  C O U N T '  O N  S T A C K  

F I L T E R S  R U N  5 / 1 4 / 7 6  T H H R R U  5 / 2 1 / 7 6  C O U N T E D  F O R  1 M I N .  

A L P H A  F A C T O R  2 . 6 4 :  

A L P H A  C O U N T :  

1 4 5 . R 1  O F B O G 1  86V71.00 08.0  

B E T A  F A C T O R  1 . 9 0  

E A A  



H -  1 DP L.IEST M I  DEBET& 52  5 / 2 8 / 7 6  SECOND C O U N T  O N  

FILTERS R U N  , /14/76 T H R U  5 /21 /76  C O U N T E D  F O R  S M I N -  EA. 

ALPHA F A C T O R  2 . 6 4  

149.09 

149.11 

149 .13  

149 .15  
9 1  

1 A 9 . 1 7  

149.19 

149.21 

E E T P  F A C T O R  1.90 
F 

TACK 



- I .  ..,- ... . . :. ... . 

, I  

W I D E P F I P  $2 6/7/76 FIRST COUNION S I A C K  F I L I F P S  i 

4/4/76 FACTOR 2 - 6 4  

ALPHA C O U N T  : 

R E T P  COUNT B E T A  F A C T O R  1.93  

. * 



H-I DP YES? W I DFRFTA #2 6 / 8 / 7 6  SECOND CC 

S T A C K  FILTERS RtiN 5 / 2 1 / 7 6  H T R U  6 / 1 / 7 h  COUNTED FOR 5 M I N -  

ALPHA FACTOF!  2 - 6 4 :  

I ALPHP CObNT: 

dNT ON 

EA.  
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F I L T E R S  RUN 611 6 / 1 / 7 6  T H R U  6 / 4 / 7 6  PLPHA FACTOR 2 . 6 4  COUkTFP 5 M I N .  FA. 

ALPHA C O b N l  

R F l A  FACTOE 1 . 9 G  

E F T &  C0UN-I :, 

163 a 3 2  



H-1 D? WEST WIDEEFTP Y 2  6 /  1 4 /  76 

ALPHP COIJV'T : 

1 6 7 . 5 7  

167 .ZY 

1 6 7 . 1 1  

1 6 7 . 1 3  

1 6 7 . 1 5  

1 6 7 . 1 7  

1 6 7 . 1 9  

1 6 7 . 2 1  

R F I P  F A C T O R  1.9G 

R F I ' A  C O U N T  : 



H -  1 D P WE51 !#!I D E B E T b  $ 2  6 /  1 R / 7 0  

S E C O N D  C O U N T  ON S T P . C K  F I L T F R S  RUN 6 / 4 / 7 6  THRU 6 / 1 1 / 7 6  

ALPPA F P C T O R ,  2 . 6 4  F I L T E R S  C O U N T F C !  FOP I i 7  W I N .  F A .  

1 



, 

RUN 6 / 1 1 / 7 6  7HRU 6 / 1 8 / 7 6  COUNTED F O R  1 MIN.  EO. ALPHA F P  

BETCI F A C T O R  1 . 9 8 :  



ALFHPl F A C T O R  X X B f i /  2.64:  

A L P H A  C O U N T :  

B E T A  F A C T O F ;  1 - 9 2  

B E T A  C O L i N T :  

- -  

O C Y  F I L T E R S  RUB 



A L P H A  CGUNT: 



H - 1  DP k l E S l  GJ I DER E T A  

RUN 6 / 1 1 / 7 6  THRU 6 / 1 8 / 7 6  
COUN7ED FOP lv7 M I N .  F.4.: 

P L P H P  COUNT: 

E 2  6 / 2 9 / 7 0  THIRD C O b N T  ON 

ALPHP F A C T O R  ? . 6 0 :  

I 

R E T A  F A C T O R  1.96 



H-I DP WEST G!IDEGETb # 2  7 / 2 / 7 6  SFCOND C G U N T  

RUN 6 / 1 8 / 7 6  THRU 6 /25 /76  C O U N T E D  F O R  15 MIN. EP. P L P  

R E I P  COUN'T: 

)N STOCK F I L T E R S  

i P  FACTOR 2 . 6 6 . :  

I 



s 

H - 1  nP WEST L!IDEEETA #2 

7 / 2 3 / 7 6  l H Z U  7 / 3 6 / 7 6  

A L P H A  COUN7 : 

\ 

\ FACYOF: 1 . 9 s :  

\ 
\ 



, 

. .  
p-c 

I-+ 
t- 
i 3  

Beta c0ur.t k01 Process 
1 

t '  

I 

I 



H - 1  D F kFST h I P F R F T A  $ 2  8 / 6 / 7 t  

SECOND C O U N ’ T  ON L I A C K  F I L T E R S  RUN 7 / 2 3 / 7 6  T H S U  7 / 3 5 / 7 6  

F P C T O F :  2 - 6 6  

331 .F? 

221 . c i A  

221 .Z6 

22 1 .E1 

2121 . I 6  

221 .12  

2 2 1 . 1 4  

231 .16  

291.18 

221 .2Gi 

291 .22  

B F i P  SOCIRCF C O U N 1 :  1 . 9 5  

R E I P  C G U N I :  4 5  1 - P R O C E S S  : 



H - 1  EP N E S I  !ai1 D E B F T P  # 2  F / 9 / 7 6  F I F S T  COUNT O N  5 

F U N  7 / 3 2 / 7 6  I H R i J  F i / t . / 7 6  

:I' F I L T F E S  

? C T G F  2 . 7 Q :  

BETA E A C I O K  1.89 
B F I . 4  C O U N T :  

2 2 2 . F l O  

2?2.Z6. 

2 2 ? . G l  

2 2 % .  I ?  

2?22.1:! 

2 2 2 . 1 0  

222.16 

222.1K 

22?.2G 

2 2 2 . 2 3  

F A -  F L P H P  

! 



H - 1  DP WES1 WIDFRETA #2 

F I L I F K S  P U N  7/3G/76 I O  8 / 6 / 7 6  

4LPHA F-f iCTOF;  2 0 7 0 :  

226.G2 

2 2 5  . E 4  

226 .F6  

2 2 6  - i G F  

2 2 6 . 1 0  

3 2 6 . 1 3  

3 2 6 . 1 4  

2 2 6 . 1 6  

220 .18  

2 2 6 . 2 6  

2?6.673 

2 2 6 . V S  

226  -4Z7 

2 2 6 . 0 9  

226 .1  1 

226 .13  

226 .15  

2?6 .17  

P?h.  1 9  

P P 6 . 2 1  

E(/ 13 /76  SFCOND C O U N T  N S T A C K  
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2 5 7 . 6 9  

2 5 7 . 1 1  
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2 5 7 . 2 1  

f i @ i . w  257.1‘?? 

347.6 2 5 7 . 0 4  
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z3.g 2157.29 
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AIR BORNE CONTAMINATION TEST - ,: 1) a c s  
AREA 



AIR BORNE CON"AMINAT1ON TEST 
AREA d7 p /LdE. r  



AIR BORNE CONTAMINATION TEST 
AREA 7T p L d  g.5 7- 

DATE 4 / 2 b / y L  I I 
I COUNT TIME I 

3-D/ .  y A 3 h  TIME 

LOCATION BEGIN END I HRS M /m M3 d /m d/m/M3 3 
REMARKS 
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AIR BORNE CONTAMINATI N TEST 
AREA 34 - L.Je5 P 

s o  I 

LOCATION 

W7)” ‘ 4 
DATE 7 -  -‘I(, ’1 - c/ -a? G TIME ’7 - 4 -‘Id 

I 

I COUNT TIME 
BEGIN END I HRS M 3 /m M3 d/m d4m/M3 REMARKS 

I 





DATE 8 / 9 / 7 5  
COUNT TIME 

8 !6 /75 TIME BLDG. 5 

LOCATION BEGIN END I HRS M3/m M3 d/m REMARKS 

I 



AIR BORNE CONTAMINATION TEST 
AREA Ai?- WCSf 
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AIR BORNE CONTAMINATION TEST 
AREA I) p- w< q..t-- 



n/M3 I REMARKS 



AIR BORNE CONTAMINATION TEST 
AREA -3 .p /d!--S T- 
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VPOES 

S E R I A L  

001 

001 

007 

129 

COP 

020 

021 

022 

023 

nZL 

J25 

027 

028 

031 

032 

034 

035 

036 

037 

038 

OLO 

062 

OC3 

CL5 

047 

t STATUS 

ASSIGNED WM0028576 

RELOCATED 5/16/90 

INC. FIRE TEST 01s 

M P O E S  O U T :  

TYPE OF DISCHARGE 

SEOTHERMAL DISCHARGE 

P M R  PLANT 

BOILER B L O O V N  

BO1 LER BLoMoVh ! 

TREATED C W L I ~ ~  UATER 
i . .  

TREATED COOLING UATER 

TREATED CWLING UATER 

TREATED COOLING UATER 

TREATED COOLING UATER 

TSEAfED COOLING UATER 

TREATED COOLING UATER 

TREATED COOLING UATER 

TREATED COOLING UATER 

TREATED COOLING UATER 

TREATED COOLING UATER 

TREATED COOLING UATER 

TREATED COOLING UATER 

TREATED COOLING UATER 

TREATED COOLING UATER 

TREATED COOLING UATER 

TREATED COOLING UATER 

TREATED COOLING UATER 

TREATED COOLING UATER 

TREATED COOLING UATER 

TREATED COOLING UATER 

I .  

A L 5 (INCLUDES WTFALL RESPONSIBILITY) Reviewed/Lab Counsel 

TECH 
AREA 

?A57 

TA 3 

TA16 

TA21 

TA 3 

T A  2 

TA 3 

T A  3 

TA 3 

TA 3 

TA 3 

TA 3 

T A 1 5  

TA21 

TA21 

TAZI 

TA2l 

TAZl 

TA21 

T U 3  

TA43 

TAM 

T AC6 

TAL8 

TA53 

E U I L O I N C  

NUMBER 

22 I 

540 

357 

102 

GP (CT) 

29 (EC) 

127 (CT) 

156 (CT) 

187 !Cl) 

208 (CT) 

285 (CT) 

202 (CT) 

143 (CT) 

150 (CT) 

166 (EC) 

210 (ECI 

220 (CT) 

314 (EC) 

114 (EC) 

1 

1 (CT? 

31 (CT) 

1 CTR CT 

60 (CT) 

€PA IO# 
NUMBER 

001 

O1A 

OZA 

02A 

03A 

03A 

03A 

03A 

03A 

O3A 

03A 

03A 

03A 

03A 

03A 

03A 

05A' 

03A 

03A 

03A 

03A 

03A 

03A 

03A 

03A 

' wbkly Releasabre 

RESPOMSIBILITY 

ee5-4 

,ENG-8/ JCI 

ENG-8/JC I 

ENG-WJCI 

HEC- 1 

ENC-6 

ENG-6 

EYG-6 

ENG-6 

ENG-6 

EN&-6 

ENG-6,ENG-8 

ENG-6 

ENC-6 

ENG-6 

ENG-6 

ENG-6 

ENG-6 

ENG-6 

ENG-6 

ENG-6 

ENG-6 

ENG-6 

ENG-6 

EMG-6 



N P D E S 0 U T F A L ' L  S ( INCLUDES CUTFALL R E S P O N S I B I L I T Y )  

EPA IO# YPOES TECH B U I L D I N G  
SERIAL  

0 4 8  

QC9 

0 6 0  

098 

1 1 3  

114 

1 2 4  

125 

130 

134 

I 45 

146 

1 4 8  

1 5 8  

160 

1 8 1  

180 

092 

013 

014 

016 

018 

0 70 

083 

091 

# STATUS TYPE OF DISCHARGE AREA NL'MBER NUMBER 2 E S P O N S I B I L I T Y  

TREATED COOLING WATER TA53 

TREATED COOLING WATER T A 5 3  

TREATED COOLIW$ WATER TA16  

TREATED COOLIN$ UATER TA59  

TREATED COOL.%G UATER TA53 

i 

1 I 

62 ( C T )  03A  ENG-6 

64 (CT)  Q3A ENG-6 

430 (EC) 0 3 A  ENG-6  

1 (CT) 0 3 A  ENG-6  

2 9 3 , 2 9 4  0 3 A  ENG-6 

TREATED COOLING UATER TAS3 2 (CT)  0 3 A  ENG-6 

SUBMITTED EPA 5/85 TREATED COOLING WATER TA46  1 6 9  (CT) 03A  ENG-6 

SUBMITTEO €PA 5/85 TREATED COOLING UATER TA53  28 :CT) 0 3 A  ENG-6 

SUBMITTED €PA 4/87 TREATED COOLING UATER T A l l  30 ( C T I  0 3 A  ENG-6 

SUSMITTED EPA 11/87 TREATED COOLING UATER T A G  230 (CT) 0 3 A  ENG-6 

SUEHITTEO €PA 11/87 TREATED COOLING UATER TA53  6 (AM) 0 3 A  ENG-6 

SUBMITTED €PA 11/87 TREATED COOLING UATER TA53  14 (EC) 03A ENG-6 

SUBMITTED EPA 7/88 TREATED COOLING UATER :A 3 ' 4 9 9  0 3 A  ENG-6 

SUBMITTED EPA 5/90 TREATED COOLING UATER T A 2 1  209 0 3 A  ENG-6 

SUBMITTED EPA 5/90 TREATED COOLING UATER TA35 124 03A ENC-6  

SUBMITTED EPA 12/90 TREATED C W L I M G  UATER TA55  6 03A ENG-6 

SUBMITTED €PA 12/90 TREATED COOLIMG UATER T A 4 3  44 0 3 A  ENG-6 

RECATEGORlZED 5 /90  NONCONTACT COOLING UATER T A 1 6  3 70 04A ux-3 

NOWCOWTACT COOLING UATER T A U  30 OLA C L S - 2  

NONCOMTACT COOLING UATER T A G  88 O4A INC-00 

NONCONTACT COOLING UATER T A 4 8  1 O4A I N C - 1 1 / I N C - 7  

NONCONTACT COOLING UATER T A 4 6  24 ,59 ,76  0 4 A  CLS-Z ,CLS-6  

NONCONTACT COOLING UATER T A 1 6  220 Q4A ux-3 

NONCONTACT COOLING UATER T A 1 6  2 0 2  OLA wx-3 

NONCONTACT COOLING UATER T A 1 6  c50 04A vx-11 



W P 0 E S 0 U T F A C L S <IYCLUOES OUTFALL R E S P O N S I B I L I T Y )  

UPDES 

SERIAL 

093 

0 9 4  

109 

1 1 5  

1 1 8  

1 2 6  

1 2 7  

131 

133 

133 

.37 

139 

1 LO 

1 4 1  

1 4 2  

143 

1 4 7  

151 

1 1 7  

152 

1 5 3  

1 5 5  

1 5 7  

1 6 1  

1 0 1  

# STATUS 

SUBMITTEO €PA 1 2 / 7 8  

SLBMITTEO EPA 8/80 

SUBMITTED EPA S/85 

SUBMITTED €PA 5 / 8 5  

SUBMITTED €PA 4 / 8 7  

SUBMITTED €PA 11/87 

SUBMITTED €PA 1 1 / 8 7  

SUBMITTED €PA 11/87 

SUBMITTED €PA 11/87 

SUBMITTED EPA 11/87 

SUBMITTED €PA 11/87 

SUBMITTED €PA 11/87 

SUBMITTED EPA 11/87 

SUBMITTED EPA 11/87 

SUBMITTED EPA 7/88 

RESUBMITTED EPA 5/90 

SUBMITTED €PA 5/90 

SUBMITTED €PA 5/90 

SUBMITTED EPA 5/90 

SUBMITTED €PA 5/90 

SUBMITTED €PA 5/90 

REACTIVATED 8/88 

TECH 

TYPE OF DISCHARGE AREA 

NONCONTACT COOLING YATER 

WONCONTACT COOLING UATER 

ASPHALT PLANT DISCHARGE 

.NONCONTACT COOLING YATER 

WATER UELL ?Me 

NONCONTACT COOLING UATER 

NONCONTACT COOLING UATER 

NONCONTACT COOLING WATER 

NOWCONTACT COOLING UATER 

NOMCOhIACT C00LING WATER 

WONCONTACT COOLING UATER 

NONCONTACT COOLING UATER 

NONCONTACT COOLIWC UATER 

NONCONTACT COOLING UATER 

WONCONTACT COOLING UATER 

NO)(COS(TACT COOLING UATER 

NOWCONTACT COOLING UATER 

NOWCONTACT COOLING UATER 

WONCONTACT COOLING UATER 

NONCONTACT COOLING UATER 

NONCONTACT COOLING UATER 

NONCONTACT COOLING UATER 

NOWCONTACT COOLING UATER 

WELL BLWDOUW 

NONCONTACT COOLING UATER 

:A15 

TA 3 

TA 3 

TA. 8 

:A 0 

TAL8 

:A35 

TAC8 

TA53 

-.L 

I A 3 3  

TA48  

TA15 

TA 3 

TA39  

T A 2 l  

TA15  

T I U S  

TA 3 

TA46  

TAL8  

T A i 8  

TA 9 

T A j  6 

TAO 

TAG0 

3 U I L D I N G  
NUMBER 

194 

170 

73 

70 

8 ,  

2 1 3  

1 

19 

i a  

46 

184 

1:1 

69 

149 

306 

86 

22 

41 

28 

1 

50 

460 

OTOUI #1 

9 

EPA I D #  

NUMBER 

O4A 

C4A 

0 4 A  

04A 

C4A 

OCA 

OCA 

04A 

04A 

04A 

04A 

04A 

OCA 

O4A 

04A 

&A 

0 4 A  

04A 

04A 

0 4 A  

04A 

OCA 

OCA 

OCA 

0 4 A  

~ E S P O N S I B I L I T Y  

Y - 4  

MAT- 14 

ENG-B/JCI  

ux-3 

E N G - 8 / J C I  

I N C - 1 1  

YST - 7 

IWC-11  

A T - 1 0  

A T - 5  

1nc-7 

M - 4  

 5t-6 

N-6 

1wc-4 

n-4 

!A-5 

E N G - I / J C I  

c15-2 

1nc-7 

I N C - 7 / I N C - 1 1  

M-1  

M- 1 

E N C - I / J C I  

W-7 



r( P 0 E S 0 U T F A L L S ( INCLUDES OUTFALL R E S P O N S I B I L I T Y )  

NPOES 

SERIAL 

1 6 3  

1 6 4  

165 

166 

167 

1 6 8  

1 6 9  

170 

171 

172 

1 74 

115 

1 76 

t i 7  

1 7 8  

179 

1 8 2  

173 

1 5 6  

os 1 

os2 

OS3 

os4 

055 

056 

# S i A T U S  

SUBHITTEO EPA 5 / 9 0  

SUBMITTED EPA 5 / 9 0  

SUBMITTED EPA 12/90 

SUBMITTED EPA 12/90 

SUBMITTED EPA 12/90 

SUBMITTED EPA 12/90 

SUBMITTED EPA 1 2 / 9 0  

SUBMITTED EPA 1 2 / 9 0  

SUBMITTED EPA 12/90 

SUBl l lTTED EPA 12/90 

SUBMITTED €PA 12/90 

SUBMITTED EPA 12/90 

SUBMITTED EPA 12/90 

SUBMITTED EPA 12/90 

SUBMITTED EPA 12/90 

SUBMITTED €PA 12/90 

S U W I T T E D  €PA 12/90 

SUBn lTTED €PA 12/90 

SUBMITTED EPA 5/90 

TYPE OF DISCHARGE 

*ELL  3 L M O U N  

WELL B L M O U N  

WELL BLOWOW 

UELL B L O W W N  

UELL BLOUOOUM 

kELL BLOUOOVN 

UELL S L N O U N  

UELL B L W W  

UELL B L O W  

WELL B L O W N  

( 

UELL B L M W N  

UELL B L O V D W  

&ELL B L M O V W  

SAND TRAP B L O W  

SAND TRAP BLCM)OVW 

POTABLE UATER B L O W  

BACKFLW/PREV/BLOIA)OVW 

E L L  B L o C l R o m  

NOWCONTACT COOLING WATER 

INDUSTRIAL  WASTE 

HIGH EXPLOSIVE DISCHARGE 

HIGH EXPLOSIVE DISCHARGE 

HIGH EXPLOSIVE DISCHARGE 

HIGH EXPLOSIVE DISCHARGE 

HIGH EXPLOSIVE DISCHARGE 

TECH S U I L O I N G  €PA IO# 
AREA 

TAO 

TAO 

TAO 

TAO 

T A0 

TAO 

7AO 

TAO 

TAD 

TAO 

TAO 

TAO 

TAO 

TAO 

TAO 

TAO 

T A 2 1  

TAO 

T A 3 9  

TASO 

T A 1 6  

T A 1 6  

T A 1 6  

T A 1 6  

T A 1 6  

VUHBER 

2 A J  U t 1  

PAJ  W2 

P A J  U#3 

P A J  Uff5 

LA W1B 

L A  W 2  

LA W3 

L A  US 

GUAJ M1 

GUA W l A  

CUAJ W 

CUAJ US 

GUAJ Ulw 

CUAJ B#1 

LA B#1 

P A J  BLCU 

1003 

GUAJ M 2  

89 

1 

380 

410 

340 

COl ,G06  

2 60 

NUMBER 

0 4 A  

OCA 

04A 

0 4 A  

0 4 A  

OCA 

OCA 

O4A 

04A 

0 4 A  

04A 

ObA 

0 4 A  

04A 

04A 

O U  

04A 

0 4 A  

04A 

os 1 

0 5 A  

0% 

0% 

OSA 

OSA 

RESPONSIB IL ITY  

ENC-B/JC I 

ENC- 8/ JC I 

ENC-8/  JC I 

ENG-B/JCI  

ENC-8/ J C I  

ENG - 8/ J C I 

ENG-~IJCI 

E N G - 8 / J C I  

ENG-8/  J C I  

ENG-St ' iC i  

E N C - 8 / J C I  

EWG-B/JCI 

ENG-8/  JC I 

E N G - 8 I J C I  

E N G - ~ / J C I  

E N G - W J C I  

ENG-8  

ENG-B/JCI  

H - 8  

EM- 7 

ux-3 

ux-3 

M-1 ,UX-11 

vx-3 

vx-3 



\rPDES 

SERIAL 

0 5 7  

C58 

061 

0 6 2  

063 

066 

0 6 7  

068 

069 

U71 

0 72 

096 

097 

1 4 9  

154 

1 5 9  

073 

0 74 

075 

0 78 

079 

080 

081 

082 

099 

f STATUS 

\ 

SUBMITTED €PA 7/88 

SUBMITTED EPA 5190 

SUBMITTED EPA 5/90 

N P D E s o u T i A L L s (!NCLUDES OUTFALL RESPONSIBILITY) 

EPA ID# i E C H  B U I L D I N G  

TYPE OF DISCHARGE 

H lGH EXPLOSIVE DISCHARGE 

HIGH EXPLOSIVE DISCHARGE 

HIGH EXPLOSIVE DISCHARGE 

HIGH EXPLOSIVE D!SCHARGE 

HIGH EXPLOSIVE DISCHARGE 

HIGH EXPLOSIVE DISCHARGE 

HIGH EXPLOSIVE DISCHARGE 

H I G H  EXPLOSIVE DISCHARGE 

HIGH EXPLOSIVE DISCHARGE 

H I G H  EXPLOSIVE DISCHARGE 

HIGH EXPLOSIVE DISCFARGE 

HIGH EXPLOSIVE DISCHARGE 

HIGH EXPLOSIVE DISCHARGE 

H I G H  EXPLOSIVE DISCHARGE 

HIGH EXPLOSIVE DISCHARGE 

H I G H  EXPLOSIVE DISCHARGE 

PHOTO WASTES 

PHOTO WASTES 

PHOTO UASTES 

PHOTO WASTES ' 

PHOTO WASTES 

PHOTO WASTES 

PHOTO WASTES 

PHOTO UASTES 

PHOTO UASTES 

AREA 

:A16 

i A l 6  

TA16  

TA16  

:A16 

T A  9 

TA 9 

TA 9 

TA11 

TA16  

T A l 6  

T A l l  

T A l l  

T A 1 6  

TACO 

T A l 6  

TA16  

TA 8 

TA 8 

T A 2 2  

T A 4 0  

TACO 

TA40  

TAL0  

- 140 

NUMBER 

2 6 5  

300 L I N E  

280 

3L2 

coo 

A 

8 

48 

50 

L30 

460 

51 

5 2  

267 

41 

360 

222 

22 

21 

34 

4 

5 

8 

1 2  

2 3  

NUMBER 

0 5 A  . 

0 5 A  

0 5 A  

0 5 A  

05A 

OSA 

OSA 

0 5 A  

0 5 A  

USA. 

05A 

0% 

0% 

G5A 

0% 

0 5 A  

06A 

06A 

06A 

0 6 A  

D6A 

06A 

06A 

0 6 A  

0 6 A  

R E S P O N S I B I L I T Y  

ux-3  

'1a-3 

a - 3  

H- 1 

ux-3  

M- 1 

H- 1 

n- i 

ux-11 

ux-3 

n- 1 

ux-11 

ux-11 

ux-3 

n-7 

ux-3 

ux-3 

ux-3 

n - D O  

n-7 

M - 7  

14-7 

M - 7  

n-7 

n-7 



9. 
N) 
0 -- OF'ERATIONS SUMMARY, TA-45 PLANT 

Monthly or Weighted Averages 
1951 - 1961 

- _  - - -  - .---I-- 

VT: 4 H 1960 1959 1958 1957 1956 1955 1954 1953 1952 1951 10-Yr. -- Avgs. - - -  ----- __- 

vo-ir- o f  Opsratlon 1 2 5 . 2  143.4 133.5 152.4 183.4 177.5 177.2 153.5 170.2 96.6 150.3 

Monthly hvg.  P l o w  9 0 4 . 2  970.0 863.0 961.5 885.0 875.0 895.1 574.2 627.0 33s 790.0 

f;roq= 7 (c/m/l): 
x 1 0  

. - _  - - - . -- - 
Ir l f  111c)P t *  1?,?00 7250 4920 3.580 2100 2670 3300 4900 1845 9380 4 900 

PP f 1 I l P V  t* 123 160 154 185 113 167 272 105 42.8 95.8 135 

Decon. P a c t o r *  167 53.3 35.2 25 .7  26.0 22.4 15.0 46.6 81 .8  126.5 55.2 

I n P .  U I  ( Y g )  441  2 98 130 119 66 85.5 21 7 161 63.2 4 4 i s  163 

T 

I 

. 
F f f  \*I  (c/rn/l)+ 71 3f3.9 2 6 . 2  3 3 . 6  29 R1.5 0 .GO 4 9  4 2 . 8  95.5 45 

'rqbt P l l  t o  P17llt 4 4 2  2 98 130 119 66 85.5 21 7 261 62.2 44.8 163 

W u a t  ~ r c c l  S l u d g e  
( ( - 1 .  t ' t . ) * *  2 9 2  210 73  6 250 4 6 3  406 3 70 152 165.0 66 .2  248 

V ~ I !  . H I  ( l ~ ~ c t i o n  
Pn ( *  t I I t .  * 572 662 5 93 51 5 3 94 356 422  503 647 675 543 

Wlrbipbted Averages 

. - - . - . . . . . *.'* Inrliirled, DPW sl.udge u n t i l  N-qv.. 1956 . . . . .- .  - -  . . . . . . . . . . . . . .-. _.. . . . . 

N o t c :  No records, except flow char t s ,  a r e  available for t h e  period pr ior  t o  1951 



AwIIuu T I 4  F PW) P h t  ap OPBIURaS - 1W2 

. 
J 

i 

I 

vu. l%l 124.3 207.4 660,725 695 2482 e263 b39 235 U31 409 1901 bb5 332 14,495 62 424 I ull bW3 8203 385,584 92 
I 

M. ucO.19 217.6 1J21,OOo W' 7081 16,033 352 12,5W 450 bo 2bO 101 28,616 56 515 1929 9606 6790 324,662 l.34 

158 510 750 100 157 145 83w) 70 391 p46 10,607 7566 361,669 149 

3U 29,751 1050 202 357 1763 U983 85 355 2520 U,OW 9 m  436,348 175 

180 162 510 120 1511 9509 3142 lols m. l&j6 6636 2717 U2,705 100 

261 1753 7058 7297 345,639 121 
i 

Q w19 815 338 1752 6780 5U1 241,858 UO 

w 158.36 216.3 150,OOO W 616 . 1807 l9l U 2  679 450 260 539 "33 2746 ll0 

Ime 163.32 2 u . O  167,000 5U 326 190 4u l68 466 150 b0 0 

'7 L 157.49 278.0 322.000 555 667 490 L63 303 320 b 70 04 275 5333 70 529 5727 0 0 8  205.618 u5 
14. 164.42 249.5 szbsooO 315 2964 ll,469. 2?2 237 503 300 1 0  872 5947 IZ2,O72 87 3eb l801 6774 45U u61177 128 

E ' ab. l32.08 205.6 679,000 294 23U 7738 

hr. 159.05 226.1 1,U9,000 202 5629 UJ30 

.pr. llro.97 203.3 261,m 107 2a32 2860 

I 

j u72 6on i9p1 98,732. 1 w  ;apt. U7-99 249.5 292,ooO 198 1475 4037 U2 1#) 61 300 60 W 2  573 1158 78 WI 

)at. 162.57 281.4 b02,OW 303 Urn 6ub 263 240 366 W BQ 703 5w) 6692 76 493 j 2l98 8130 3781 183,568 1% 

( e l .  151.86 259.1 &XrOOO 194 2110 58JA 172 240 U8 450 49 Ut3 334 60bl 61 569 2679 8u7 5216 250,459 189 

1962 
rob1 1811.19 2939.6 6,184,000 Ull 27,156 81,180 3527 25% 45,537 5373 1221 6683 22,016 l27.938 954 5lb8' . 22.228 92,846 61,538 2,948,208 1566 
+ n t h Q  

1.0. W.59 3L0.2 21b1000 1002 W 3930 885 p0 28 450 100 1027 2088 bo58 73 625 994 3979 3039 147,773 72 

t.*lW* 150.9 245.0 515,333 3W 2263 6765 294 2lJ 3795 bb6 102 540 1635 10,662 80 429 1852 7737 5128 245.684 UO 

g a t o h  "DlstF11~ts" n s t a  i a  o m b i n d  uith the influat flow and not tmatd aepamtely. 



h c 



Flours 
or 

Oper . 

110.8 
134.7 

114.4 

145.1 

130 .9  

136.8 

121 .7  

8 0 . 5  

103.3 

92.7 

7 3 . 8  

81 .8  

67.6 
. .  - .  

283.3 ._ .. . 

1OB.Y 
I aver 
not 11 

L d i e t  

- 
Totat 
110. 

r/llont 

Gals. 
1 1000 

207.3 

308.C 

260. i 

317.3 

316.7 

335.9 

260.3 

159.7 

170.3 

167.7 

137.2 

134.6 

122.1 

I G 9 0 . O  

221.2 
CY w 
lude I 
l a t e  1 

\ 

Gross a 
c/p/ 1 

l n f .  E f f .  
h v g .  A V x .  

t 

44,4901 154 

25,330.  80 

33 .030  40 

31.510 33 

31,951 71 

27,940 114 

74,590 141 

61,640 175 

16,810 211 

60 ,710  206 

22,236 104 . . .. 
58,592 8 9  

59,150 ' 45 

.. ._ . 

- 
B1,230* 1034 

I of f luent  a 
~ t e  is comb1 
90,500 g a l l  

- 
AVg . 

k c o n  
'ac tt ,  I 

2886 

1572 

831 

967 

451 

246 

5 28 

352 

1027 

1268 

1180 

661 

1312 

. .  

786 
mnger 
3 s t  

* 
0 

1 

AWWUAL 'SUMMARY 01 OPGRATIONS 
TA- 21  (DPW) PLANT - 1966 

Fqulv 

208 7 161 1236 

465 155 1990 

541 1 8 ,  972 

54 7 6 2 ;  74 

503 11;: 1 89 '2830  

1050 102 3 3 ;  33 

532 143 220:  .I4 

906 

4 26 

392 

D834 

.- 

903' 
lased o n  t o t a  t rea te  
ste be o w  Yd which 
the i n l l u o n t  Flow an 

505; 660 1697 126209 

750 1130 1775 1 4063 

6 0 0 ;  870 1143 1888 
1 ' - - I  

4 5 0 '  756 1918 

300 I 5 2 0  1422 

300 1 140 669 
I 

6894 

5895 

2558 

300 274 924 7081 - .  
750 910 1390 5850 

f 

900. 340 807 ! 5226 

750 520 1229 2567 

300.  190 1107 111765 - -  I - 
300 60 657 ' 4074 

7 5 0 ,  160 1178 6646 
..t - 4. - 

_. - 

.- t __ 

c 

rota1 
Wlr. bratere 

)Phot Buried 
ag. c u . c t .  

h Sludge 

11411 8 5  

4453 93 

3325 80 

2269 120 

1141 93 

36343 94 

28357 1.8 

15809 61 

-. 

- .. 2975.1 59 

565 60 

2172 68 

D7684 - .. 968 

8925 81 

.. - 

. 

;ere l v e r t  d to ti e f i e l d .  
not t r e a t e l  separately. 

V u l u r r  
educt lo 
Factor 

325 

444 

133 

353 

453 

4 79 

3 23 

3 50 

311 

4 59 

308 

300 

24 1 

. .  

- 
371 

Batch her lc lum-241 Iamtes'3 '  1 .  
! Total  Total  

Pll0ns)I Pu Am 

batedl r R .  1 mg. 

2024 1 7990 , 10971 

1547 I 7768 , 4393 

1746 ' 6762 7677 

1102 , 3532 , 6789 

1775 7805 2848 

2651 112866 . 4600 

2537 :11650 , 6230 

1282 6550 : 4040 

2416 11000 6990 

2010 7420 9380 

, 

. -. . .. , - 

1699 -,-6!Sp 

1725  ,1_3_'90 

1830 , 3120 

2323 97953 

1860 ! 8163 

. _  

I 

.4!30. 

5270 

o t . R i  + 55-Gal.  
guiv ~ h a s m  

1h.p 

517,045 114 

211,603 I12 

362,975 125 

31Y, 542 

139,952 20 

226,310 b0 

300,490 , 80 

194,150 92 

335,360 176 

l l K ,  

I 
79  I 

442.790 117 

197,920- 125 1 
257.720-- 132 

244.170 130 I 5200 . 

I 
5629 269,332 134 _ _ _  1 . . 

1 waste is aoutra l i zed  
tonium-239 e u l v a l e n t  bf 464 gms l a c  de 2 2 08 U h l c h  were f I d i l e n t  r ar 
r o i i o n s  or alcohol  contnininn 16 .93  

mixed slt$3(jemont and vermicu l i t e ,  and p i a c e j 3 9  55-gallon drupe f o r  bur la l .  
ga\Yona far%-vegetable oil conta fn log  P.63 g u  p~utonlum-239. 
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ANNUAL SUMMARY OF OPERATIONS 

TA-21 (DPM) PLANT - 1967 

€t3  : 1 = 28.32 
gal : .1 =3.785 

:Total o ( l u i v i i l c n t  PLI t.o P l a n t ,  1966 
Voliirnc roduct ion  f ac to r ,  1916 

CVolumc rocetued.  1366  ( \ . - . . '  i t  

,,NW = no t  readily i i v a i l a b l c  
Bcqinninq o f  l'u rcportcd in rnq 

. . . . . . . 
Annual Gross alplie a c t i v i t y ,  c f f l l e n t :  

2592003.6 x l o 3  c /m 
5.185807 x 10') d/m 
2.336.x C i  



t i 

I I. 

ANNUAL sUhiMARY OF OPERATIONS 

TA-21 (DPIV) PLANT - 1968  

, 

;I,it.ers o f  past.c from puq m i l l  - .includes a l l  typcs  of wastes 
H nionth  ~ ~ > t - i r x l  

.Number o f  208 lilcr d r u m s .  



I 

c 



. 

ANNUAL SUMMARY OF OPERATIONS 

Building DP-257, TA-21 

1 9 7 0  

Radioactivit of Pug Mrll 
Fred 

ill, liters 

256 

~ 257 
7 

6599 

,3190 
- 493.8 

8247.9 - - ' 490 
L - 

71 

4814 

'4263 

2900 

928 

2059 

1885 

2755 

1836 

6525 

2534 

1 

- 
- 
- 
- 
- 
- 
- 
- 
- 

,* 

1330 32 66.8 

48.5 

198.9 

32.8 

55.2 

22.4 

35.3 

33.1 

- 
- 
- 
- 
- 
- 
- 

4; 1213;: 4: 1 :.I 2773 160161 591 

7353 7427 1521 

57 

62 

65 

50 

55 

60 

54 

- 
- 
- 
- 
- 
- 
- 

2963 59 21665 325.44 32.84 

8807 56 58208 670.92 71.23 

id16 o 10960 35.22 2.27 

12749 55 71125 527.5759.41 

3528 0 36102 515.30 17.05 

4307 15 45520 455.5844.37 

2960 92 15' '6068 7961 2912 

40 5730 160 0 '  '9513 11496 

NOV I 39.111410.~328.51738.5 

6156 24 37533 411.56 30.18 23 1920 48 51. 4899 9247 953 
1 

~ ( I )  ~ ~ c l u d e s  31.5-Jan, 27.5-Feb., SO.O-Mar, 35.5-Apr., 13.5;May. 0) Includes 5487 1 of TA-50 spent regenerant sludge"7-ENG-15 
(4). Scpt-. 796 mq 0235 (Rev 2-4-70] 

. .  
P i c i s .  do not rcLlect 22-55 q a l  drums of- 10 S i t e  spent 
rr?ocncr.int s l i i i l q c  f i x d  in cemrnt bsf?nt  to  i i o t  l)unar,-st!l,L. 

22-0-June; cooling water to raw holding tanks. - . . . . . . . 

( 2 )  [nclurlcs 1616 1 of TI\-SO spent rcclont!rant s l u d q e .  

i 
i 

i i  
' i  

' 1  

( . :  

i !  
! .  , .  

j. 1 
I t  

http://rr?ocncr.int


a 

L !  
I '  

i l !  I ,  

b .  
1 

, 

b 
I 
I 

E 

ANNUAL SUMMARY OF OPERATIONS 

B u i l d i n g  DP-257, TA-21 
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ANNUAL SUFLYARY OF OPERATIONS 

B u i l d i n g  DP"257,'TA-21 

1 9 f 2  
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NJNUAL SUZIMARY 0 7 OPERATIO'JS 
B u i l d i n g  DP- 2 i7 ,  TA-21 

- P l a n t  I n f l u e n t  a id E f f l u e n t  
Paae 1 0: 3 

- - ' H-7 ENC-15 
c /&I  "sr x 3 . 9  - d/m- l  "Sr 

c/m-1 "Sr x 5 . 4  - d/m-1 
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T.Y.? L' : 
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SUBJECT 

SYMBOL 

MAIL STOP 

H 8 - 7 3 - 8 9  I , 
I 

390 I 

I 

I 
Attached is t he  T A - 4 9  summary r e p o r t  r e c e n t l y  

r e q u e s t e d .  Re ferenced  r e p o r t s  were g i ven  t o  y o u  { 
e a r l i e r .  I 

AjJA : m a r  I 

Attachment a s  s t a t e d .  

I 

I 

I 

i 

. I  

I 

I 
! 

t;-: . >  . .  , . . . . . . . .  
. - .  ,.,: . . . .  : -  ..... . ,  

5 ._.a_, .. _._il . .: .I' .- .-. . . . . . . .  



I 

I . - . I  
! .  

1 9 7 5  SUMMARY R E P O R T  ' O F  T A - 4 9  S T A T U S  

A n  a r e a  o n  F r i j o l e s  M e s a  i n  Los  Alamos C o u n t y  d e s i g n a t e d  
a s  T e c h n i c a l  A r e a  4 9  ( T A - 4 9 )  was  s e l e c t e d  for u s e  a s  a j s u i t a b l e  
s i t e  on t h e  b a s i s  of a c l a s s i f i e d  r e p o r t  o f  a s t u d y  o f :  t h e  Los 

A l a m o s  a r e a  b y  t h e  U .  S .  G e o l o g i c a l  S u r v e y  i n  the s p r i n g  of 1 9 5 9 .  

The a r e a  w a s  s e l e c t e d  b e c a u s e  of t h e  l a r g e  t h i c k n e s s  o f  u n s a t u r a t e d  
t u f f  u n d e r l y i n g  t h e  m e s a .  
C o u n t y  i s  i n d i c a t e d  in F i c ; . .  1 .  

F i g s .  3 a n d  4 i n d i c a t e  d e j a i l s  o f  the  v a r i o u s  a r e a s  w i t h i n  T A - 4 9 .  

The l o c a t i o n  of T A - 4 9  w i t h i n  Los A l a m o s  
I: F i g u r e  2 i s  a m a p  of T A - 4 9  a n d  

S u b s e q u e n t  d e t a i l e d o s t u d i e d  o f  t he  g e o l o g y  and  h y d r o l o g y  o f  

T A - 4 9  w e r e  m a d e  b y  t he  0. S .  Geological S u r v e y  from Oc'tober 1 9 5 9  

t h r o u g h  J u n e  1 9 6 0 :  C o p i e s  o f  t h e  r e p o r t s  o f  these a r e  
e n c l o s e d .  

T h e  s t u d i e s  w e r e  m a d e  b y  

I 

a )  d r i l l i n g  three  d e e p  t e s t  ho le s  i n t o  the  m a i n  a q u i f e r  t o  
d e t e r m i n e  h y d r o l o g i c a l  c o n d i t i o n s  I 

I 
I 

b) d r i l l i n g  f o u r  core h o l e s  t o  d e l i n e a t e  d e t a i l e d :  g e o l o g y  a n d  
h y d r o l o g y  beneath each o f  the  f o u r  m a i d  d i s p o s : a l  a r e a s  

c) d r i l l i n g  t w o  l a r g e  d i a m e t e r  t e s t  ho le s  
d )  s u r f a c e  g e o l o g i c a l  m a p p i n g  I 

e) m a p p i n g  a n d  reconnissance of the  l a r g e  d i a m e t e , r  s h a f t s  

I 
I 

I 

f )  s o i l -mo i s ture  s t u d i e s  
I 

I n  s u m m a r y ,  the  m a i n  a q u i f e r  ( z o n e  o f  s a t u r a t i o n )  l i e s  3 0 5  

t o  3 6 6  m b e l o w  the m e s a  s u r f a c e .  
o v e r l y i n g  the m a i n  a q u i f e r  i s  c o m p o s e d  o f  a p p r o x i m a t e l y  2 8 4  m o f  

B a n d e l i e r  t u f f  a n d  73 m of c e m e n t e d  g r a v e l s  a n d  b o u l d e r s  o f  t he  

P u y e  c o n g l o m e r a t e .  No perched w a t e r  l i e s  b e t w e e n  t h e  sur face  of 
the m e s a  a n d  the m a i n  a q u i f e r .  Where the  s o i l  cover i s  d i s t u r b e d  
there i s  s o m e  i n f i l t r a t i o n  of w a t e r  i n  the  t u f f  f r o m  p r e c i p i t a t i o n .  
R e c h a r g e  of the  m a i n  a q u i f e r  i s  e x t r e m e l y  small or  n o n e x i s t a n t  
f r o m  s u r f a c e  p r e c i g i t a t i o n .  A g e o l o g i c  cross-sec t ion  I t h r o u g h  

T A - 4 9  f r o m  t h e  P a j a r i t o  f a u l t  3 . 2  km w e s t  of T A - 4 9  t o  t h e  R i o  

G r a n d e  6 . 6  km e a s t  o f  T A - 4 9  i s  g i v e n  i n  F i g .  5 .  F i g u r e  6 i n d i c a t e s  

T h e  u n s a t u r a t e d  s e c t i o n  o f  rock 

. .  . .  
I! 
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I 
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t;Te contours  of t.+e top o f  t,?e m a i n  a q u l f e r  of t he  Los ALamos a z p a  

showing t.$e general  movement of groundwater towards t h e  .?io 

Grande. The l o c a t i o n s  of t h e  t h r e e  deep t e s t  w e l l s  ( D T - S A ,  

D T - 3 ,  D T - 1 0 )  and t h e  two l a r g e  diameter .  ' e s t  h o l e s  ( A l p h a  and 
Be ta )  a i s  i n d i c a t e d  on F i g .  2 .  P e r t i n e n t  d a t a  on t h e  w e l l s  a n d  

t e s t  holes are  g i ven  i n  Table  I .  

Core h o l e  a n d  d i s p o s a l  s h a f t  l o c a t i o n s  are  i n d i c a t e d  i n  

F i g .  7. Core h o l e  a n d  d i s p o s a l  s h a f t  d e p t h s ,  d i a m e t e r s ,  gr id  
l o c a t i o n s ,  e t c .  a re  g i v e n  i n  Table  IT. A USCS-CH-X d e s i g n a t i o n  

used i n  Table  11 r e f e r s  t o  a core  h o l e . .  i lo les  n o t  1 i s : ted  as  
covered have been f i l l e d  and covered w i t h  d a t e  unknown:. T A - 4 9  

i s  secured b y  a 2 . 4  m h i g h  cyc lone  f e n c e .  
enc losed  b y  an i n n e r  2 . 4  m h i g h  cyc lone  f e n c e .  

Areas 1 ,  2 , ;  a n d  4 are  
P r e s e n ' t l y ,  ( 1 9 7 5 )  

no l a b o r a t o r y  a c t i v i t i e s  are  conducted a t  T A - 4 9 .  I 

The o n l y  known p a t h w a y  o f  m i g r a t i o n  of TA-49  r a d i o a c t i v e  
I 

mater ia l  is b y  water  t r a n s p o r t  o f  t h e  m a t e r i a l  througli 3 4 0  m of 
unsaturated  t u f f  and conglomerate  t o  t h e  a q u i f e r  and from t h e r e  

t o  t h e  d i s c h a r g e  area along t h e  R io  Crande. Large q u a n t i t i e s  o f  
water would be requ i red  t o  move t h e  m a t e r i a l  through t h e  t u f f  

and conglomerates  t o  t h e  a q u i f e r .  Such a source  of water does 

n o t  e x i s t .  The o n l y  p o t e n t i a l  water  i n t o  t h e  t u f f  p r e s e n t l y  is 

f rom p r e c i p i t a t i o n  e n t e r i n g  through d i s t u r b e d  s o i l s .  : T h i s  

p o t e n t i a l  h a s  been reduced because 

I 

I 

a )  s u r f a c e  dra inage  h a s  been' improved t o  f a c i l i t a t e  run- 
o f f  f r o m  p r e c i p i t a t i o n  I 

b )  unused and abandoned h o l e s  have been b a c k - f i l i e d  

c )  area 2 h a s  been sea led  w i t h  about  1 . 8  m o f  compacted 
aggregate  t o p p e d  w i t h  0 . 1 5  m o f  a s p h a l t  t o  p r e v e n t  

w a t e r  i n f i l t r a t i o n .  

T o  a s s u r e  t h a t  m i g r a t i o n  is n o t  o c c u r r i n g ,  r o u t i n e  deep wel l  

and s u r f a c e  mon i tor ing  programs are  conducted i n  t h e  area and 
surrounding canyons.  The mon i tor ing  program i n c l u d e s '  t a k i n g  
water samples  f rom 

a )  deep t e s t  w e l l s  D T - S A ,  9 ,  10 

b )  the d i scharge  a r e a  f rom t h e  main a q u i f e r  e a s t  o f  t h e  s i t e  
along t h e  Rio Grande 

c) i n t e r m i t t a n t  s t reams i n  t h e  canyon n o r t h  o f  t h e  s i t e .  

:: . .  . .  . .  

.. 
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2 3 8 , 2 3 3 ? g ,  These samples are  analyzed  for g r o s s  2 ,  gross  3 ,  
Cs, 3 ~ ,  and t o t a l  uranium. Sedinrent samples are  taken  frsz 137 

I 

canyons a d j a c e n t  t o  the a r e a  a n d  a r e  analyzed  f o r  gross a ,  qr3s.s 

3 ,  a n d  2 3 8 ' 2 3 9 ? u .  S u r f a c e  s u r v e y s  b y  p o r t a b l e  i n s t r u m e n t s  nave 

I a l s o  been conducted .  The above moni tor ing  i s  be ing  conducted on 
an annual Sasrs. Loca t ions  o f  t h e  mon i tor ing  s t a t i o n s : a r e  shown I 
i n  F i g .  8 .  > 

R e s u l t s  of t h e  mon i tor ing  program are  g i v e n  i n  Tab les  I I I - V .  
I 

I t  can be seen  from t h e s e  t a b l e s  t h a t  t h e r e  h a s  been no i n c r e a s e  

i n  l e v e l s  of r a d i o a c t i v e  ; ; ' i terral  a t  the  l o c a t i o n s  sampled.  

Por tab le  i n s t r u m e n t  s u r f a J e  s u r v e y s  h a v e  found no d e t e c t a b l e  l e v e l s  

of r a d i o a c t z v e  m a t e r i a l  t n  t h e  s u r f a c e .  A d d i t i o n a l l u ,  A l D h a  a n d  Beta 
h o l e s  have been checked annua l l y  f o r  f r e e - s t a n d i n g  wat ,er .  The 

core  h o l e s  i n  Areas 1 through 4 have a l s o  been checked s e v e r a l  
t i m e s  (most  r e c e n t l y  i n  February 1 9 7 5 1  f o r  f ree-s tandi jng  wa ter .  

N e i t h e r  t h e  core h o l e s  nor A l p h a  and B e t a  h o l e s  have shown ev idence  

of such wa ter .  O n  t h e  b a s i s  of t he  r o u t i n e  mon i tor ing  d a t a ,  

s u r f a c e  survey  d a t a ,  and l a c k  of f r e e - s t a n d i n g  water  i'n h o l e s  o t h e r  

than  t h o s e  t h a t  g o  t o  the a q u i f e r ,  we conc lude .no  d e t e c t a b l e  

m i g r a t i o n  of m a t e r i a l  f rom T A - 4 9  h a s  occurred .  
3'6 

I 

~ 

I 

- 
,. _. 

have been  conducted a t  T A - 4 9 .  A d d i t i o n a l  minor s t u d i e s  
1 

Repor t s  of t h e s e  s t u d i e s  are  e n c l o s e d .  I 

I 

-3 -  I 



I DEEP W E L L S  I 
REMARKS H O L E  WELL DESIGNATION GRID LOCATION DATE DRILLED n l *  I 

L 
D T  - SA S111+47 L 9 3 t 0 3  2 - 6 - 6 0  I 15" I 8 2 1' -~ 12' CASING FROM SU_RFqCE. TO 52O'-TO M4lNTAIN ZIRCULATI~N 

s142+91 E l 3 l t 2 7  I 5 0 1' 12' CAS:NG FROM SURFACE TO 1300' i 8" LINER TO BOTTOM 
o r - I O  S t ! 3 t 2 7  E122r94 . -j.402- id" CASING FROM SURFACE TO 1125' i e"L!N_ERJQ.Bm,N ' '1- 

I EXPLORATORY LARGE-DIAt.lETER AUGER HOLES I 
REMARK5 HOLE HOLE DESIGNATION GRID LOCATION DATE ORILLEC 

DRILLED TO OBTAIN GEOLOGIC lNFORMAT19NLH&LE W A S  M Y  
ALPHA S 1 1 1 ~ 1 6  E 9 7 r S C  
BETA 2 -25- GO 24" . S 8 3 ' 6 3  E 9 1 ' 8 9 _ .  

I I t I 
-_ L- I 

~~ ~~ ~~ 

1 . . . - . . . . . . - . .. . . . . . . . . - .. . . - . . . . . . - .. . . . . . . . .. . . . . - . - - . . - . - . - . - . - . . . . . . . . - . . . - . . . - . . . . . - . . . - . . . . - . . . - ... - . - . .. - . . - . - . . . . . . . - . . . . . 
.. . . 



N o t  u s e d ;  b a c k f i l l e d  w i t h  s a n d ,  .'Joy. 1 9 5 9  
* Not used: b a c k f i l l e d  w i t h  sand, J a n .  1 9 6 3  

* *  E n t i r e  a r e a .  c o v e r e d  , w i t h  1.8m of c l a y ,  J a n .  3 ' ,  1 9 6 1  
a n d  p a v e d  w i t h  b l a c k t o p  - A r e a  38rn x 38rn I 

T A B L E  II. Core Hole a n d  Disposal S h a f t  D a t a  iy- 
2 Not D r i l l e d  -- I L 

-a 



I A R E A  2 A  

I . A R E A  28 I 

Backfilled w i t h  s a n d ,  J a n .  1 9 6 3  
' f Not drilled 

TABLE II. ( C o n '  t. 1 

.. 



I A R E A  3 

I 

.I 

I A R E A  4 I I  

.._ . .  
. .  . .  . .  . .  . .  . .  
7. 
.i 

B a c k f i l l e d  w i t h  s a n d ,  J a n .  1 9 6 3  
2 N o t  d r i l l e d  

T A B L E  11. (Con '  t.) 
=--- 

i 'f -- - .  
1 . .  . .. ~- 
. I  
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T A B L E  111 
I 

DEEP WELL WATER S A ; 1 P L I N G ;  T A - 4 9  
I 
I 

I 

I 

P C  i /me u g / 2  P I C O C U R I E S  P E R  L I T E R  

ate Gross cr 
e l  1 O T - S A  

-1-50a) ( 1 . 3  

- 

d e l  1 DT-9 
5-7-60 a) 1.4 
2-20-69 < I  

h-28-70 < I  
2-25-75 ( 1  

de l l  DT-IO 
3-22-60a) (0.8 
1-13-63  -- 
2- 15-67 -- 
2-24-69 (1 

4-30-70 (1 

2-25-75 <1  

Gross 3 

7.3 
4 
2 
2 

3 
2 

1 1  

2 .  

3 
2 

2 

1; 

3 . 6  
1 

2 

2 

8.7 
2 

< I  
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2 
4 

-- 

(0. os 
<O. 05 
(0. 05 

<0.05 
<O . O S  

Q.05 

<o.os 
4 *os <O. 05 

-- -- 
(0.05 (0.05 
a.05 a.05 

<O. 05 <O. 05 

" A n a l y s i s  done by U. S. Geological Survey 

I sample 390 rn 

"Zone samplc 527 m 

d ) ~ o t a  I p tulonium 

T o t a  1 
U r a n  i u n  

0 . 9  

0 . 5  
< 0 . 5  

<0 .4  

0.8 
0.8 

0.9 

c0.4 

1 .o 
0.7 
(0.5 

1 . 2  . 

0.4 
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RAD1 OCHEM 1 CAL SURFACE WATER ANALYS I S :  WATER AND ANCHO CtINYGNS 

?Iq/e - P l C O C U R l E S  PER L I T E R  p C i / d  o c i / m t  

No. o f  Gross G ros s Tota I - a t e  Sam0 1 cs A 1 pha  Beta 238Pu 239fJu 1 3 7 c s  3H Uran i urn 

a t c r  Canyon Near TA-49  

9 70 I 1 

97 1 1 2 

3 72 1 <1 

973 1 C0.3 
974 3 (0.6 

ncho. S D r i  ngs 

960 

,961 
' 962 

96- 
965 
969 
97 1 < 1  

973 1 (0.14 

974 1 (0.4 

2 

2 

3 
( 3  
15 

'(0, 05 

(0. 05 

<0.05 

(0.05 

(0.01 

(0. 05 

(0.05 

(0.01 

<o. 05 

(0.05 
(0. 05 

(0.05 
0.02 

a) 

a )  

a )  

<0.4 

<0.4 

(0. 4a) 

(0.4 
(0. 4a) 
<O. 05 
<o. 05 

(0. 05 
(0.01 

< 0 . 3  ~ I . 3  
co.11 1.0 . 

(0. 08 0.9 

(0. 14 (0.4 

' ~ o t a  I P 1 u ton i urn 

C0.S 7 

<0.5 

0.4 

c0.4 

c o . 5  

(0.5 

I 



TABLE V 

RADIOCHEMICAL SEDIMENT ANALYSIS: 'rlATER AND ANCHO C A N Y O N S  

~ ~ ~- e 

11q/t 
G r o s s  I i o t a  1 -- P l C O C U R l E S  PER D R Y  SRAM 

- ;1 t C  G r o s s  ;1 Gross  9 Gama eP" 239P" 137cs , U r a n i  urn 

/;) fer Canyon blear z e t a  Hole ( S t a t i o n  1 )  

96 5 < 1  ( 1  1 
970 1 1 
,-71 1 1 

1-71 < I  4 
973 4 39 
,974 1 10 

1965 0.5 8 2 
I970 2 2 
5-71 1 < I  
1-71 5 4 
I- 72 3 14 
3- 73 1 21 
19i 0.8 1 1  

1965 1 < I  5 
1970 2 2 

Water Canyon a t  Rio Grande ( S t a t i o n  4) 
1965 1 1 1  12 
1970 < I '  C1 

1965 1 41 5 
1970 2 c1 
Ancho Canyon ( S t a t i o n  6) 
1965 1 6 22 
1970 2 2 

1965 0.5 < I  12 
1970 < I  1 

-- Ant-' - CJnyon ( S l a t i o n  8 )  

19t, 0.5 15 6 
1970 1 < 1  

Ancho Canyon ( S t J t i o n  9 )  

dater  Canyon N e a r  Highwav 4 ( S t a t i o n  2 )  

d a t e r  Canyon T r i b u t a r v  ( S t a t i o n  3 )  

Ancho Canyon ( S t a t i o n  5) 

Ancho Canyon ( S t a t i o n  7) 

- - 
1965 0.5 0.5 4 

co. 002 

<O. 003 
co.001 

co.001 

KO. 002 
co.001 

co.001 

<O. 003 
0.006 

<o. 002 

CO. 002 

0.01 

4.002 

CO .002 

c0.002 

c o .  002 

. _ -  

0.05 

0.001 

0.004 

0.4 

4.5 

<0.001 0.62 ~ 

0.003 

<0.001 

0.001. (1.5 
CO. 003 4.8 
0.013 0.. 9 

<o .002 0.8 : 

(0.002 

a. 002 

0.002 

(0.002 

0.006 

<O.002 

0.2 
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figure 6 --Generalized contours on the  piczomctric surface of the main aquifer,  
L 

Los Alamoo area, N. Mcx. 
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D. G. V a s i l i k ,  Ldr . ,  HPAL gt5’ I 
DEPTH OF BURIAL CORRECTION F-ACTOR FOR HV-70 FILTER MEDIA 
USED FOR EFFLUENT A I 3  SMIPLIXG OF HEPA FILTERED; PLUTONIUM STACKS 

TO 

THRU : 

FROM 

SUBJECT : 

SYMBOL : 

MAIL STOP: 

H-1-DGV-18-76 

692 I 
I 
I 
I 

The d e t e r m i n a t i o n  o f  a i r b o r n e  plutonium leve ls  kn HPEA 
f i l t e r e d  s t a c k  e f f l u e n t  a i r  s t reams is  dependent on t h e  
sampling f i l t e r  medium, c o l l e c t i o n  e f f i c i e n c y ,  the  sampling 
r a t e ,  t h e  c o l l e c t i o n  t i m e ,  t h e  a n a l y s i s  t echn ique ,  e tc .  
HV-70 f i l t e r  paper  i s  p r e s e n t l y  used a t  t h e  LASL and t h e  
sampling ra te  i s ,  i n  g e n e r a l ,  2 c f m .  The c o l l e c t i o n  t i m e  
f o r  a l l  HEPA f i l t e r e d  plutonium s t a c k s  i s  168 hour s .  
Except f o r  depth  of  b u r i a l  and load ing  e f f e c t s  f o r  t h e  
HV-70 f i l t e r  medium, t h e  a n l a y s i s  t echn iques  are ve ry  well 
unders tood .  For t h e  HEPA f i l t e r e d  plutonium s t a c k s ,  load-  
ing  e f f e c t s  a r e  i n s i g n i f i c a n t .  However, t h e  e f f e c t  of 
d e p o s i t i o n  of  v a r i o u s  p a r t i c l e  s izes  w i t h i n  t h e !  f i l t e r  
medium on t h e  a lpha  count ing  e f f i c i e n c y  may be s i g n i f i c a n t  

Alpha a n a l y s i s  i s  conducted a t  t h e  LASL Hea l th  Phys ics  
a n a l y s i s  L a b o r a t o r i e s  (HPAL) w i t h  gas- f low p r o p o r t i o n a l  
coun t ing  systems (Beckman Wide-Beta Ins t rumentsg .  Detec tor  
e f f i c i e n c i e s  a r e  determined icith s t a n d a r d  r e f e r e n c e  sources .  
However, t h e  a l p h a  count ing  e f f i c i e n c y  has not  been c o r r e c t e d  

The l i t e r a t u r e  has  been searched  f o r  a dep th  o f i b u r i a l  
c o r r e c t i o n  f a c t o r  a p p r o p r i a t e  t o  t h i s  a lpha  a n a l y s i s  t e c h -  
n ique .  In  Table  I ,  t h e  r e s u l t s  of  t h i s  s t u d y  are p r e -  
s e n t e d .  I t  h a s  been determined t h a t  a good number of  
exper imenta l  s t u d i e s  have been conducted t o  determine depth 
of  b u r i a l  c o r r e c t i o n  f a c t o r s .  A good number o f ;  t h e s e  
experiments  were f o u n d  t o  be a p p r o p r i a t e  t o  our:  sampling 
and a n a l y s i s  methods. I t  i s  recommended t h a t  Htl adapt  
t h e  va lue  o f  37 .6  + 2 . 8  as  t h e  pe rcen t  a lpha  r a F i a t i o n  
l o s t  by t h e  e f fec t -of  t h e  d e p o s i t i o n  of a i r b o r n e  con- 
t aminants  w i t h i n  t h e  f i l t e r  medium f o r  HEPA f i l t e r e d  
p l u t o n i m  s t a c k s .  T h i s  number r e p r e s e n t s  t h e  average  and 
a s s o c i a t e d  la s t anda rd  d e v i a t i o n  o f  t h e  d a t a  p r e s e n t e d  i n  
Table I .  

and should  n o t  be ignored .  I 

I 

t o  d a t e  f o r  depth  of b u r i a l  e f f e c t s .  I 

I 

I 



LOS ALAMOS SCIENTIFIC LABORATCIFI': 
UNIVERSITY OF C A L I F O R N I A  

LOS A L A H O S .  NEW M E X I C O  87344 

TO : J. E. DLxer - 2 -  DATE: M:ay 27, 1976 

Table 1 I 

Depth of Burial Correction Factors Determined From Separate 
Experiments Reported in the Literature for HV-70 Filter 
Media in the Sampling Rate Range of 2 - 10 c f m  ; 

- 

I 
I 

Sampling Percent I 

Flow Rate Alpha Lost by Particle 
Experinerzt ( c f m )  . Penetration Size(s) -p - - . R e f .  

1 10 37 0.3 1 
2 8 40 0.3 1 

4 2 39 0.5 1 
3 4 33 0 . is 1 

,s 2 I39 0 . 2 7 - 0 . 3  2 
I 

,Kith your  concurrence, this correction factor will be 
incorporated in the appropriate alpha analyses results. 

References I 

I 

1. G. X. Xngleton and R. F. Barker, '!Determination of the 
Alphs  Coanting Efficiency of Some Filter Papers," 
XECL' - 2 3 5 3  (1954). i 

I 

2 .  Y. l-Dshi3a,  K. Kitano, bl .  Yurata and S .  Moriyasu, 
"CokL2ar i son of Performance Characteristics of Some 
Filters L'sing Thoron Daughters As Radioactive Aerosol," 
Proceedings of International Radiation Protection 
Association Symposium, Rome, Italy, Sept. 1966, Part 2 ,  
Edited by X.  S. Snyder, et al, Pergamon Press, New York 
NY. I 
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Wilbur 7 i ! c r k : ~ ~ ~ ,  H - 1  
Section Lccr.cler, DP S i t e  
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Page Revi.sion Nur-ber 2 
I 

I 

-I. GEXZRAL 
I 

NOE: A i r  f l o w  reasurements were tciken J u l y  1972. I 

-~ ~ -~~ 

BLDG. 12  ( 4 STACKS SEJPLED) 24 Hrs., 7 days 

24 Xrs., 7 days 

24 Hrs., 5 days 

24 K r s . ,  7 days. 

G- H r s . ,  5 days 

gs H r s . ,  5 days 

8$- Hrs., 5 days 

8$ Izrs. , 5 days 

8$ H r s . ,  5 days 

24 Hrs., 7 &gs 

(>ken i n  operat ioE) 

mmy : 
I 

2 times d a i l y  

953 

1. A Leiman o r  s u t o r b i l t  punp wi th  flow meter set a t  2 CR4. (B+. 3 & I? i s  011 

t h e  Cen t ra l  A i r  Sanpl ing System). I 
I 
I 

2. An i n l i n e ,  screw-type Aluminum F i l t e r  PEper Holder. 
3. A 2 118 " Diace ter  HV-70 F i l t e r  Paper. I 

1. 

I 

I 

TuSing and i s o k i n e t i c  s a r p l i n g  probes. 
I 

IC3TE: ExceFtion t o  t h e  a5ove ecluicment i s  our Kame CharfDer and Eber l ine  Alpha One. 

Tne Alpha-One r.oniLors Bv.ildinz 1k5 2nd will Tonitor t h e  7 Room A i r  Stacks 

t h a t  w i l l  r ep l ace  Eu i ld ing  12. 
I 
I 

I 

I 



- -  

Tne f i l t e r  pa>ers are changed each Monday m0rnir.g 

Bui lding 3 m d  4 (‘&.day) and Building 146 Intake 

v i t h  t h e  ekceptior, of 
I 
I 

(Daily). 
I 

The new f i l t e r  paper i s  l abe led  with t h e  s t ack  r,u.zber, .jLocation, date ,  

and tirie sacpled. 

The used f i l t e r  pa3er i s  rernoved and placed i n  a gl.e,ssi!ie envelape. 

The,new S l t e r  paper i s  placed i n  t h e  holder  w i t n  t h e  g r i d  s i d e  to-  

wards t h e  incoTinG airs t ream. 
I 

The.san:pling a i r  flow i s  checked o r  ad jus ted  f o r  2 CFM when possible .  

The used f i l t e r  peper i s  sen t  t o  t h e  H-1  Count T r a i l e r  kor gross alpha 

and gross S e t a  ana lys i s ,  

I 

( m y  3 u i l C i r - g  4 North count& for gross beta)  
I 
I 
I 
I 

I 



LOS ALAMOS ISClENTlF IC LABORATORY 
UNlVERSlW OF CALIFORNIA 

LOS A h a .  NEW MEXICO 8754. 
I 
j 

OFFICE MEMORANDUM i 
' TO : Jerome E. Dummer, Group Leader, H-1 DATE: Odtober 18, 1973 

FROM : Ronald G. Stafford, Section Leader, H-1  IJP S i t e s  
'J - r 

SYMBOL : H-1 DP 
I 

A review of DP S i t e s  and CMR Building A i r  Sampling techniques and reporting 
c r i t e r i a  has brought t o  our at tent ion the  f a c t  t h a t  there  i s  a more e f f i c i en t  
and ef fec t ive  method of recording and reporting such data. I 

I 
Since both CMR and DP S i t e s  have s imilar  requirements, toe{,  the madority of 
a i r  sampling is perforzed f o r  airborne plutonium contaminants and a i r  sampling 
techniques and equipnent are similar, it i s  desirable t h a t  !both Sections exe- 
cute an e f f o r t  t o  standardize t h e i r  a i r  sampling support operations as much 
as possible. I 

It is my understanding that we (H-1) have concluded tha t  room a i r  salopling 
data obtained from f ixed head samplers o r  CAM's (continuous a i r  monitors) 
should not be u s e d t o  ascer ta in  personnel exposuze. T h e s e ' t p e s  of smple r s  
are, however, essent ia l  f o r  operational functioris. They provide the primary 
source of ident i fying end locat ing glovebox leaks,  o r  operational 
malfunctions such as inadequate ventilation. 

I 
A t  DP S i t e s  w e  presently sample room air  from 8:30 a.m. to/4:30 porn., Monday 
through Friday. F i l t e r  s a q l e s  pulled a t  4:30 a re  countedlfor alpha ac t iv i ty  
t h e  following morning. 
automatically pr inted out on a te le type p r in t e r  associated :wi th  the  Becknan 
Wide Beta I1 counting system. 
record of f i l ter  s a E l i n g  act ivi ty .  A l l  f i l ters  are ident i f ied  by a nurn3er 
which locates  then! as t o  room and sampler location; therefore, it would be 
convenient t o  place each f i l t e r  i n  a numbered location i n  the  100 sari@ 
holders of  t he  Wide Beta. 

The te le type print-out i den t i f i e s  the day of t he  year ,  sample holder number, 
alpha counts and t i m e  comted. Again, t h i s  should serve as the  p r i m r j  record. 
A t  DP S i t e s  we presently transcribe these data dai ly  t o  a 46-page "Airborne 
Contamination Test" report. 
placed i n  the  main hallway of Building U O .  The a i r  sampling data f o r  each 
room a re  averaged which results i n  an "average dis/nin-M3"Ifor each room. 
example of t h i s  type of r q o r t  is shown as Exhibit A. 
borne alpha contamination" are then posted on an 83-page report which shows 

I -- 

(Elepsed t i n e  i s  16 - 20 hours.) Tnese data a re  

This te le type print-out should be the prinary 

i 
A Xerox copy of t h i s  report i s  made each day and 

An 
The: "average mom air-  

- 

f 

c - 

r - 

t h e  dai ly  "average airborne alpha ccntauination" f o r  each of the  82 rooms. 
Each page of t h i s  report  indicates  t h e  accumulated data f o r  a month. 

daily . 

- 
c An - 

example of t h i s  report  i s  shown i n  Exhibit B. 
basis are posted on a form (Exhibit C)  uld submittsd t o  CFB-11 Group Office 

These same hata on a daily 

These same "average alpha airborne contamination" deta arelposted on a form 
I 
I 



I .  
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I O S  ALAMC 3CIENTIFIC LABORATORY 

UNl 31TY OF CALIFORNIA 
Lo. A U M O 6 .  NEW MEXICO 07844 

1 
TO: Jerome E, Dumner, H-1 e .  DATE: October 18, 19'73 

(-bit I>) f o r  each day of the month. 
each person working i n  the p lan t  at DP West (102 pages Eonthly) . 
reports are ffled monthly and sent yearly t o  Medical Records.! This report  
could be eliminated s ince we ( H - 1 )  are i n  agreement that these data should 
not be used t o  assess  personnel exposure t o  airborne Alpha contamination; 
'Phe O f f i c i a l  records f o r  personnel exposure can be obtained from 1) f i l m  
badges, 2) rout ine ur ine analysis,  and 3) routine chest (lung) counting. 

The average daily room air concentration i s  averaged monthly hnd posted on 
an addi t ional  form (Exhibit E) f o r  each room (82 pages). 

There i s  a form of t h i s  type fo r  
These 

I 
I 

I 

If the average M l y  "alpha airborne contamination" is above 4 dis/min-N3 
for PU o r  66 dis/min-IP f o r  uranium, an "Above LASL Guide Number A i r  Count 
Report" (Exhibit F) i s  submitted t o  the Room Supervisor t o  document the prob- 
able cause and personnel involved. I 

Special  air t a s t s  are performed durlng an operation that is &am o r  suspected 
t o  produce airborne contadnat ion i n  excess of the m x i m u m  permissible con- 
centrat ion (4 dis/min-IP f o r  plutonium and 66 dis/min-MJ f o r  Granium). A i r  
saqlers are exchanged f o r  every special air test. 
air test data is done on a "Special A i r  Tes t"  form (Ekhibits G a  and Gb). 

Documentation of special  

t 
Y 

c 
. -  

Y 

In r e v i e w  of the dai ly  air sampling data, it would suggest to :  t he  uneducated 
eye that  there is an apparent low l e v e l  res idual  alpha airborhe contamination 
continually. To determine what Fortion of t h e  reported airborne contaninatibn 
was ac tua l ly  na tura l  short  l i ved  radon-thoron dz-ter products, the following 
tests were performed: 
Saturday morning (16 - 20 hours decay). 
on Monday (64 - 68 hours decay). 
t a b l e  shows the number of filters f a l l i n g  i z t o  each category at 16 h and 64 h. 
Approxiclately 98$ of all saqles counted a t  64 hours a re  below the  n a x i m u m  
permissible concentration number of 4 dis/min-N=. 
3, 4 and greater dis/r.in-N3 at 64 hours, 72 percent were from uranium areas 
a e r e  we  use a higher olaxinum bermissible LASL concentration number of 66 
dis/min-M3. (No attempt i s  being made t o  determine the  or igin o r  accuracy of 
this number.) We could expect tha t  the  na jor i ty  of the 43 samples showing 1 
dis/min-1il3at 64 hours would go t o  zero with a 168-hour decay.' Results qui te  
sinilar t o  t h i s  w e r e  found at the  CMR Building and were documented i n  an 
office memorandum from J. Gallircore t o  J. Dummer on August 7,; 1973. 

Due t o  the excessive duplication of alpha airborne a c t i v i t y  tesults and 
voluminous documentation of redundant and/or unuseful data, t he  following 
recommendations are -de with t h e  in ten t  of i n i t i a t i n g  a l l  on November 1, 1973. 

A set of f i l t e r s  w a s  p u l l d  on Friday and counted on 
The sane f i l ters  were then recourted 

The results me shown i n  Table I. This 

O f  t h e  13 f i l ters  showing 

- - 
- 
b - r 

- 
4 

*I 
d 

I - 
1. =xed head seqlers will be i n  continuous operation. They w i l l  be - 

changed at 4:30 p.m. each week day. 
and one 72-hour sample (Friday 4:30 p.m. t o  Monday 4:30 porn.). 
AU. sanples will be counted t h e  
f o r  one minute. 

This will result i n  four 24-hour samples 

2. day following col lect ion (16 - 20 hour decay) 

I 
Any sample equal t o  o r  greater  than 3 /dis/min-M3 will be 

I 
I 
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3. 

\ 40 

50 

6. 

Jerome E. Dummer, H-1 
i 
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LOS A L A M O ~ I S C I E N T I F I C  LABORATORY 
UNIVERSITY OF CALIFORNIA 

W ALAMOS. NEW MEXICO 87144 

I 
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I 

' J  - recounted one week later (168-hour decay) f o r  flve minutes. 
data indicet ing 2, 1 or 0 dis/min-M3 at  16 - 20 hour decay can be assumed 
t o  b e 0  dis/min -Ms < 

A l l  f l l t e r  
& - 

I 

The te le type  w i l l  suf f ice  as the o f f l c i a l  record f o r  the flrst couk.  
This will be saved and sent t o  record storage monthly. ! A l l  recount data 
will be posted, recorded and sent  t o  Group and/or Section Leaders. 

If any s ingle  f i l ter  equal t o  o r  greater tham 6 ais/roin34a for Pu o r  
66 dis/min-M3 f o r  uraniun at the  first count, the H - 1  Office w i l l  not i fy  
the Room Supervisor where the sample originated, 
s ing le  f i l t e r  i s  equal t o  o r  greater than 4 dis/min-M3 an "Above LASL 
Guide  Air Count Report" will be sent t o  the Room Supervisor who w i l l  fill 
it out and submit it t o  the H-1 Section Office. 

Special  air  test repor t s  will continue t o  be f i l l e d  out :and subuitted by 
H-1 surveyors. 
440 dis/wLn-M3 Pu o r  6600 dis/nin-M3 uraniuc! on the 168; hour count 
w i l l  require  that  an "Above LASL Guide A i r  Count Report:' be sent t o  the  
Room Supervisor who w i l l  fill it out and subpit it t o  the H-1 Section 
Office. 
ceeding the protect ion fac tor  of full face resp i ra tors  of 100 (overal l  
eff ic iency of r e sp i r a to r  on wearer of 99 $ ). 

Forms l is ted i n  th i s  report  as Exhibits A-E w i l l  be eliminated. 

I 
I 

If ,  at 168 hours, aEy 

I 

Any s ingle  f i l t e r  f r o m  a Special A i r  Tes t  i n  excess of 

"he p r i m r y  reason f o r  documenting such r e su l t s  is based on ex- 

I 

, 

RGS/lm 

QpwhQ 
Ronald G. I S'tafford 

xc: 
W . J . ~ a r a ~ m ,  m-ll 
Al Valentine, H-1 
John Gallimore, E-1 

' *  . -  
I. 

c 
'- 
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UNIVERSITY OF CALIFORNI4  
LO.  as. NEW MEXICO a7514 

T O  Jezome E. Durnner, H-1 DATE: O c t .  18, 1973 

DP WEST FILTER SAMPLES 
\ 

I 64 h - dis-min/M 3 16 h - 
t 

43 ' 315 0 

1 218 i 43 .. 

80 

24 . :  6 
' I  

13 - 1 7  
I -  

Total 378 ; 378 

I 
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Mr. saa w. weart 
District Geologist 
Ground Water Branch, U.€!.G,S. 
Albuguerqoe, Hew Mexico 

El~c l~eed  trrS the results Of radio-asreay Of Wells alrd 

surface water sampled by UB durimg Yay and June, 1963. 

. Yours truly, 
Original Signed By 

WXLLLAM’R. KENNEDY 
W i l l i a m  8.  Kennedy 
Oroup Leader, E-6 

wRK:rt j 

E a c l .  Aa noted above 

bcc: C. W. Christenson, E-? ( w / e n c l ) w  
C, R. Barnett ,  H-6 (w/encl) 
B. F. Schnag, H-6 (w/eacl) 
Mail & Records (2) (w/o encl) 
H-6 F i l e  (a/encl) . 

. . I .  
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USGS Soil Samples taken along the nest bank of the Bio 
Grand8 from Otowi t o  &chiti. Samples arm a coafiorrite 
of materials 5 feet above the river.. Received 6-25-63. 

I lample 
Date 

- :Collected 

1. 
a .  
3. 
4. 
5. 
6 .  
7 .  

9. 
10. 
11. 

a. 

Los Alamos Canyon 
000' below Spring 
Buckman 
Pajarlto Can-. Iv , 

Water Canyon ;..; 
Ancho Canyon 4 ': - 
Pump S t a t i o n  
Chaquehui Canyon 
Frijoles Canyon 
Al-o Canyon 
Cochi t i 

Depth 

. - .  
' surface 
' SuFfrce 
Surf ace 
Surf ace 
Surface 

. Surface 
Surfgce 
Surf ace 
Sur'iace 
Surf ac8 
Burgace 

1 
2 
0 
3 
1 
0 
2 
1 
1 
1 
1 
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WATER SURVEY - SAMPLES ABSAYED DVRINO 1903 

m 
d / d l  

- 
n 

- Sample Collection Date 

Tw-4 1/22/63 €1 
LA4 (470 it.) i/as/es . 
LA-0 (870 f t . )  W 

LA-6 (1,270 f t . )  t t  

L A 4  (1,700 ft.) I* 

R l o  Graade (Coehiti) D e c .  1961 
Jan. 1963 

Bio Grande (Em?~~do) Dee. 1962 
Jan. 1963 

B i o  Ch'ama (ChaPaita) Dec.. 1962 
Jan. 1983 

LA-1B 3/4/63 
LA-2 

LA-3 
LA-4 
m-5 

P I  

I 1  

W 

I 8  

1. 
B, 
3. 
4. 

5 .  
6. 

n 

I t  

I 1  

II tf 

M (0 .5  pg/l  U 

7 .  19 

8 .  I1 

9. 
19. 
11. 
12 . 
19 . 
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U N I V E R S I T Y  O F  C A L I F O R N I A  
LOS A M O S  SCIENIIPlC UBORATORY 

P. 0. Box 1663 
LOS ALAMOS, NEW Muuco 

(co#TuCr w-74OJ-ma-56) 

. .- . ,I 

I ,  

bcc: Hail & Record8 (2) (w/o encl) 
€I-7 File  (2) (W/mCl):H- 
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14. 
16 . 
146 . 
17 
1.8 . 
19. 
30. 
a l a  

a2 . 
23 .. 

PI1 - Collect ion Date 

(1 d / d l  
W 

W ll 
He0 4 

V I  H 
HCQ 5 

W n 
HCQ 6 

W ?? 
31CO.8aBA 

10  H 
MCI) 6.m 

?¶ 1 0  
y c o 7  

U tl 
yco 7 . 5  

n 18 
- 8  

1 3  W 
m a A  

la . w  
YCO 8.2 
&IC Upper W e i r  
Blo Grande at Coohlti C&t . Hov ., n 

B l o  QraPde at  Embudo' 11/1/62 
BLo Grande at  Chamitr HOP. 1862 *I 

GuaJe 1 12/19/03 
GuaJe 1 A  19 

GuaJe 2 V6 t 0  

Ourje 3 1u l 4  

OtraJe 4 n 1 0  

Gurje 5 W W 

pc 10 
pc 11 

Hca 3 ~ 4 i s a  
n 

*u 
1962 

11 

1) 

n 
n 

io/at/6a 
n 

a 0  d / d 1  
n 
11 

I 0  

U 

w 
@0 

n 
?I 

l f  

11 

n 
n 
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I 
I ,  LOS ALAMOS SCIENTIFIC LABORATORY 

UNlVERSl lY  OF CALIFORNIA 
LOP ALAMOP. NEW MEXICO 

I OFFICE MEMORANDUM 
f $D : W i l l i a m  R. Kennedy, Group Leader,  H-6 DATE: December 20, 1962 

FROM : B e r t  F. Schnap, H-6 i 
SUBJECT: RADIO ASSAY OF WATER SAMPLES 

. 

SYMBOL : €I-6 
I 
! 

Following is a list of water  samples d e l i v e r e d  for radiochemical  
I ------ a n a l y s i s  on November 13, 1962 and t h e  're-su-13-s :. ------------ 

S a m ~ l e  C o l l e c t i o n  Date U Beta (gamma) pu . -  - 
I 

1. P z j z r i t o  Gravel P i t  10/2 5/62 (1 d/m/l <0.5 pg / l  (10 d/m/l 

2. Chzma R i v e r  a t  C h a m i t a  J u l y ,  Aug., 11 II I 1  

3. Rio Grande  a t  Otowi J u l y ,  Aug.,1962 3.0 pg / l  11 

Sep t . ,  1962 

4. Rio Grande a t  Enbudo Aug., Sept . ,  11 1.5 pg / l  ?I 
I 

I O c t . ,  1962 
' a 5. Rio Grande a t  C o c h i t i  Sep t ,  O c t ,  1962 . 1 . 0  p g / l  11 

I1 
I (0.5 p g / l  6. Ancho Spr ing  . 11/12/62 11 

7 .  Doe S p r i n g  11/7/62 11 

8 .  I n d i a n  Spr ing  11/8/62 11 

9. Sandia  Spr ing  11/9/62 11 

10. B z n d e l i e r  Water Supply 11/8/62 11 

11. Sacred Spr ing  I 
I 

11 11/8/62 

I 

I 

BFS:mtj 

cc: C.  W. Chr i s t enson ,  H-7--- 
J. Abrahams, U.S.G.S. 
C. R. B a r n e t t ,  H-6 
Xail 8c Records (2) 
Ii-6. File 
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U N I V E R S I T Y  OF C A L I F O R N I A  
LOS hWOS SCIENnPIC LABORATORY 

(Co#rucr W-740 S -BNG-36) ' 

. 4.' 
Po 0. Box 1663 

LOS ALAMOB. NEW MUUW 
% 3 . .  

. . .. 8-7 
Area Code: 008 
Telephone# s'8136 Decermber la,. :$!I62 

u. s. 6eologiual gpYvey 

P. 0. BOX m i 7  
Ground Water Bran& 

Albuquerque, Hew Meldeo 

' Enclosed are data obtained from rater ssraples 

submitted to u6 for analyees. 

p u r  inforration and f-Alee, 

Theme d8ta '.'&.e for 

Enel: Water Analyses, HOP* lD62 

bcc: Mail & Records (2) (w/o enc l )  
H-7 F i l e  (2)  ( w / e n c l ) w .  
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Lob A U  h;OS SCIENTIFIC LABORATORY 
UNIVSRSITY OC CALIFORNIA 
L O B  AUMOS. NSW MEXICO 

OFFICE MEMORANDUM 
Group Leader, R-6 DATE: Noveniber 19, 1962 
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The following water saqples were submitted for  analysis of PU, U and Beta 
(camma) emi t te rs .  

- 
A. Samples delivered t o  our laboratory October 1, 1962: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

' 9. 
10 
11. 
12. 
13 
14 . 
15 
16. 
17. 
18 
19. 
20. 
21. 
22 
23 
24 
25 
26 . 

Sample 

Cochiti 
Cochiti 
Cochiti 
Cochiti 
Cochiti 
otowi 
cbamita 
Acid Weir 
Pueblo #2 
pc - 10 
Otowi Seep 
Hamilton Bend Spring 
AC - 3 
Pueblo #1 
P c - l l  
MCO: 3 . 
Mco - 4 
Mco - 5 
MCO - 6 
Mco - 7 
Mco - 7.5 
Mco - 8 
MCO - 8.2 ' 

T u - a A  
MC Lower weir (surface Water) 
~c Upper Weir ( m a c e  Water) 

- Put 6 
. 8 Acid Weir 

9 Pueblo #2 
13 AC - 3 
16 MCO - 3 
20 Mco-7 
21 Mco - 7.5 
23 MCO - 8.2 

No Pu in the remaining water samples listed above. 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OP CALIFORNIA 
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LOB AUMOBm NEW MEXICO 

W i l l i a m  R. Kennedy 2 DATE: November 19, 1962 ' 

Uranium: #1-5 Cochiti Compocite Sample 2.0 pg/l . 
6 ot- 2.5 P d l  
7 -ta . 1.0 pg/l 

10 pc - 10 ' 2.5 P g / l  
12 Hamilton Bend Spring 6.0 pg/i 
13 AC - 3 15.0 pg/l 

. 8  A c i d  Weir 18.0 pg/ l  
' 9 Pueblo # 4.0 pg/l 

26 MC Upper Weir 1.2 pg/l  

Beta (Gamms) emitters: # 8 Ac id  Weir 
9 Pueblo #2 

Background in remaining samples.. 

B. Samples delivered October 10, 1962: 
Sample 

1. P c - 4  
2- PC - 6 
3. PC - 9 
4. Tw-u 
5 .  Tw-2  
6. w - 2 ~  
7. T w - 3  
8. T w - 4  
9. Turkey Creek (surface) 

Collection Date 
10/2/62 . 
10/2/62 
10/2/62 
10/9/62 
10/9/62 
10/9/62 
10/9/62 

. 10/10/62 
I 10/9/62 ' 

Less than 0.5 p$1 in  remaining water sqples. 

 eta (G-) emitters: ' # l  P C - 4  2OOo d / 4  
, ,  9 Turkey C r e e k  120 d/m/l 

Background in remaining water samples. / 

cc: C. W. Christenson, H-7- 
U. Sa Geological Survey 
C. R. Barnett, E-6 
M i l  & Records 
X-6 File 
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U.S.G.S. WATER SAMPLES 

Group H-i 
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Riclosdl are radlocbemical analyeis 

to uur laboratory on July EO, 1962, 

wftrr:mtJ 

Encl. Aa noted above 
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-No. 

1 

2 

3 

4 

5 

C 

7 

8 

3 

, 13 

11 

12 

13 

Re sample 

Resample 

Resample 

- 

RADIOCHEMICAL REjLJLTS FOR WATER SAMPLES - JULY 1962 

Source 

Tw -1 I - - .  
'iW -1A" 

'IW -2 " 

'Tw-2A ' 
nrd-3 @ 

' rw-4 \r 

- 

Turkey Creek .' 

R i o  Cham, Chamita' 

R i o  :raiide, u,toui ' 

R i o  .;rande, hbudo" 

R i o  Crarlde, Embudo'" 

Rio Lrariie, Embudo' 

Rio Lrande, hbudo'  

Hamiltor. Bend Sprgy 

Basal t  dpring 

Sacred Spring 

I, 

J 

Collected 

6 19 €2 

c '19 62 

5 '19 62 

G ig 62 

7 16 62 

7 ii G2 

7j16 62 

5'1 c2 

5 1 i2 

4 17 62 

5 , 3  62 

€; 5.62 

7 3 62 

7 31 62 

7 31 62 

7 31'62 

H . D .  

K D. 

:;.D. 

N.D.  

N.D. 

N . D .  

N . U .  

N . D .  

--- -- 

N . D .  

iJ.D. 

N . D .  

N . D .  

N .D.  

N.D.  

N . D .  

1 . 1  

2.  La 

:i.Il. 

2.1; 

N.L. 

.. .- 

2.5  

N.U. 

I1.L. 

N . D .  

N.D. 

N .D.  

h . D .  

- 
- 
- 

* 
C o m p a r e  resample results w i t h  those reported i n  l e t t e r  of iuly 30, 1962. 
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SAMPLE 

I 7 U t r - i  

I I 

U.S.G.S. WATER SAMPLES 
Yoath Jcc/c /  Year /76 2 

I f I I I I I I -.-. __IC 

- 

Group H - 7  
LASL 

I I I I I I  

I l l  I t ' !  
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I Water sam9I.e~ li~ted below vere received cm 3wne 8, 196a for Ar, U ead . 

1 
2 
3 
.4 
5 
6 
7 
8 
9 
40 
11 
12 
1 3  
14 

Bo detectable U in ramlrP3.n8 water sampler. 
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. EI-7 
Telephone 8 2-5136 

I 

Ir. Barn Vest 
Acting IlistrPiat Geologiet 
U. 8 .  Geological Burvey 
Ground Water- panah 
P. 0.  Box 4217 
Albuquercipe-, Hew Mexico 

Dear Hr. Westt 

Enclooed'ls a copy of the analytical results 

obtained on-'.water rrmPnple#s submitted by you June 1963. 

ORIGINAL SIGNED BY 
ERIC 8. FOWLEXt 

SBIC 8 .  POWiSR 
AlteJrnate Gr0U.p Leader, E-7 
Health Dirdsbon 

Sml: A ~ B  noted above (photo-copy) . 

hcc: Mail. & Records (2) (w/o e n c l )  
W-7 F i l e  (2) (w/encl)4-q 

! 

. * r  



SAMPLE 

GLca/-e - 3 

._ . . , . .  _.. . - - .  . ..- . .. . I  _. 
.i'1 _. - _  - . -  

I 1 I 1 I I I I 1 I 
I I I I-; I 1 I 1 I I 

--I-TTT-- 1 
I I i 

Group H-'i 
LASL 



S W L E  

81 0 ! 7 3  
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Group H-: 
LASL 
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'IB- '0 
Telephone: 2-6138 lune Q, 19413 

Ur. 8- West 
Aating PietriGt bologis t  
U. 8 .  Qealogioal Survey 
6r.gm.nd W:a$er Bransh 
8.  0. Box 4217 

Dear YT. Vest: 

Albuqttorquo Sew I $ d l o o  

Bacloraed is a copy of analytical reeul*s 

"obtained on water samples submitted bg you 

ORIGINAL SIGNED BY 
ERIC B. FOWLER 

EBSC b. FOWLBE 

neath Division 
- dlteraate Oroup Leador, E-7 

'EBP : mtg 

$pol : As. noted above (photo-copy) 

bcc: Mail & Records (2) (w/o c n c l )  
H - 7  File (2) (w/encl),*-m 

I 

L 
I .  

.. 



?- .. 
Sheet 1 of 1 

MISCELLANEOUS DATA SHEET 
FILE #:?@5 -7dda 4L. Group H-7 



I 

I 

I 
I 

I 
I 
I 

I 
I 

i 
i 
i 
1 
! 
! 

I 

! 

! 

1 
B 
3 
4 
4 

.. 



P 

-- 
at 

sbcrrr 
a 
0 

#I 

U 

n 
c 
a 

V 

I) 

a 

I 

ff 

8 

m 

(I 



MWwh a, 



U N I V E R S I T Y  OF C A L I F O R N I A  . 
LOS A M O S  SCIENnPIC LABORATORY 

P. 0. Box 1663 
LOS ALAMOS N€W MEXlCO 

(CON-CT V-740s-SNG-36) 

I 

I IN LIPLY 
lLSEI To: Earoh 0,  ima 

U80, 3 am enclosing results of a u p l h #  VU&,. 
I believe, will bring pur raoordB up fs, 

h c c :  Mail L Records (2) (w/o e n c l )  
€I-7 F i l e  ( w / e n c l - O r i g . ) + L m  
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SAMPLE 

U . S . G . S .  WATER SAMPLES 

9 I 72 
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Group H - 7  
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U . S . G . S .  WATER SAMPLES 
Group H-7 

LASL 
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%lC.Cl  4 
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Group Ii-'2 
LASL 

SAMPLE 

I 

I I 

U. S . G . S . WATER SAMPLES 
Moatb 

2 .  t7 

0.3 
0.2 
- 
- 



Group H - 7  
LASL U. S . G . S. WATER S W L E S  

SAMPLE 

I 

I 

7. 

2 la tL 
-I 

I 
3 la4 
/ d  1 Z , C  
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U N I V E R S I T Y  OF C A L I F O R N I A  
LOS A M O S  SCIENTIFIC LABORATORY 

(CON-= W-740J-.No-36) 
P. 0. Box 1663 

Los UAMOS Faw MEXI- 

& 7  
Telephone: 2-6138 January XO, 1S63 

U. 1. Oeol&lc~l Survey 
Ground Wett?+-]Branch 
P. 0. Box 4817 
Albuquerque,' 4 b w  Pgxico 

Dear Jack: 

JPa t lbg 

bcc: Mail & Records (2) 
H - 7  File (2):+->3 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
-LOB ALAMOS, NEW MEXICO 

- OFFICE MEMORANDUM 

SYMBOL .: %-7 . .  

Attached are tbs onelptlca2 r iml t s  frm 19 W308 vater mmaplrts 
received by E-7 J m  11, 1Wl. 

netre, howvew, plutoniuan n 6  7 and 4 a/dX r e ~ p e c t i v s l y .  The 
gram alphr figure l r r  obtainad by plntiryr a 10 m l  -le direct ly  
and we f e e l  the zero count Le due to urilriag by%.wlido i n  the  
sample. 

Although the c/&1 for, plutonium seem high i a  8uple8, it 
i s  f e l t  that the,numbers are cotrect. *Blank determinrtions oa 
Bt-7 dietilled n t e r  sad tap water reeult in kudtr  of less than 
1 ch/ l  of -19. 
w a s  contamlaatad. 

' ~ Q U  rill note that i n   YO cases, #7 aad #17, groru, alpha warn 

.It is possible that .collect~'op..plrrrsarre - .  

Y)R.IGINAS SIGNED BY 
ERIC B. FOWL;Ek, . 

U 

m: lbg 
.I " 

I 

cc: E-? File (w/encl) 

, ' L  

I. 
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SUBJECT: 

SYMBOL : 

. -  

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
Jt=W * DATE: a- at* 

2.6.  Bb% 4a7, Aibuwgw, I!- =e@ 

Bert3 F, SchrMp, be S-3-A- 

W!m- 

u . 8 . 0 . 8 . X  va- m a  

J 

I 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 
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UNITED STATES 

DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY Q 

I 
Ground Water Branch . I 

Albuquerque, - N . kkx . 
lov. 20 1960 

P a d .  B q  4217 ' 
. .  

1 .  I .  
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Bpccisl C a r e  ehould be taken with t b  f o l l e d g  amplee 

after 4 hour8 pumping 
after 8 hour8 pumplag 
after 12 hour6 pumping . 
a f t e r  16 h a u ~ ~ l  pumping . .  

, 54. Well IYT-10 9/21/60 
5 5 .  Well VI-10 9/21/60 

' 56. Well  VI-10 9;=/50 
. 9/22/60 57. . Well MI-10 . .  

I 
I . . .  

John,B. Abrrhra\g 
Soi l  scisntirt . JHA/- . .  

- .  
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

Ground Water Branch 

I 

GEOLOGICAL SURVEY 

P..O. Box 4217 ’ 

‘ Albuquerque, N. Mex. 
March 8, 1961 

‘ ~ r .  Bert Schnap 
H-6 - CMR Building 
LDS .A Imme,  N e w  Mexico 

Dear-&rt : 

.25. Rio G r a n d e  C o c h l t l ~ / 2 6 / 6 O  J 1/ J 

26. Rlo Cran&? Cochttl Oct. 7 ,  14,w?ncl 20, 1960 . 
27. Rlo G m &  OtOwi / h g .  1 - 1 5 ,  25 - 31, 1- 
28. Rlo Grdnde Bnbudo Y Oct. 3, lgbo 

me following samples were delivered to your office by the 
8urvey on F’ebru‘ary 24, 1961. 

U . 3 .  Geological 
I 

Samples 

3. LA42 J 

1. Tu-3 L/ 
2.  IA-1B 

4. LA-4 /-. 
5. 
6. LA-6 

- 7. 
8. 
9. 
10. 
11 0 

12. 
13. 
14. 
15 

. 16. 
. 17. 

18. 
19 
20. 
21. 
22. 
23. 
24. 

Date 
m 6 1  
2/6/61 
2/8/61 

2/8/61 
2/6/61 

m-3g 7 2/8/61 
Tw-2 ‘ ,2/6/61 

. ‘2/8/6i 
2/8/61 Tu-3 
2/8/61 

Tw-lA 2/8/61 
Tw-1 / 1/16/61 ’ . 
TW-IAJ. 1/16/61 . 
w-2 // 1/16/61 
w-a/ - . 1/17/61 
Tu-3 J .1/16/61’ 

w-0 L/ 12/16/60 

2/8/61 

Tw-1 9 

LA-1B J 1/10/6l - 
IA-LB #v . 1/19/61 

TU-8 J 12/16/60 
Rio &-ita &pt. 1w . 
Rio Orandc-hbudo’J 9/1/60 
Rio Gran& C o c h l t l  s e p t a  1960 

. .  

I 

Remarks 
ppd 1 Min 

. .  

ppd 25 

ppd 4 hr 1 

after 1 hr balling 
. pga 9 

after 2 hr. balling 

left Bank, Cage h t .  
.I . . 2.61; 2:i5 p i  

29. RIO Grande, Bnbudo A o v .  2,  1960 . . .  
30. Rlo G r a n d e ,  Bmbudo %c. 1, 1v L/ J ,  Mid etreem . 

-- .-... .. 31. R I o  chzulg, C ’ b d t a V D e c .  1 - 7 ,  1s- 13, 14 - 17, 
19 - 20, 22 - . .  1960 

. 

. .  



I . .  . .  

32. 

33. 

34. 
35 
36.  
37 9 

36. 
39 I 
43. 
4:. 
42. 
43. 
44. 
45. 

. .  , . .  
Re-k s 

1 

I 

. .  
! :  * , .  . .  

. .’ 



.- - LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
.LOB ALAMOS, N Y  MEXICO 

OFFICE MEMORANDUM 

You rill note that ' in  t r o  cases, #7 and #17, grorir alpha v.8 
t ere ,  however, plutonium was 7 pnd 4 .c/DD/l respectively, Ihe 
grbe  alpha figure i s  obtained by plstlag a 10 nZ's+orpl@ directxy 
and we feel the, zer'o count is 'due t o  plaslriag by soldda i n  .the 
sampl. 

cc:  H-7 File (w/encl) 

. I .  



U . S . G . S .  WATER SAMPLES - DECEMBER, 1960 

TW-1A 12/13 
Basalt Spring) I 1  

I /  11 L.A. Springs 
I LA-1B 12/30 
I Bandelier 
I 11/23 Water supply v %  

12/9 r, LA-6 
Pueblo-3 12/13 
-11 /. 
TW-2A I” 

PC-6 
Pc-10 y 

*I 

11 

:. - I* 

* *  
L-’ r i  Hamilton Rend Spg, 

12/8 
tl 

r t  

** 

12/9 
?* . 

11/30 

79 91 23 8 45 23 1 . 2  306 9 1 

1 88 138 29 16 16 16 0 .4  236 8 2 

9 82 144 36 13 22 22 1 .2  247 9 3 
29 305 18 5 . 1 189 .15 2.0 596 16 4 

I 1 8 . 3  22 6 - 
8 .3  25 3 - 
8.4 28 6 - 
9.0 37 7 - 

- 
- 
- 

8 . 1  53 1 - - 
8.8  47 ‘ 4 - I 

7 . 2  0 7 -  - 
8 . 2  577 12 - - 
7 . 9  20 10 - - 
8.0 43 15  - - 
8 . 3  153 21 - - 
8,O 122 10 - I 

8.4 75 15 - - 
8 . 1  68 17 - b 

8 . 4  50 5 - - 
8.2 32 4 - - 

1 48 47 1 2  4 14 1 0.4 128 4 5 

24 191 14 4 1 110 5 2.0 352 10 6 

0 80 56 14 5 102 38 1 . 2  402 11 7 
2 92 63 14 7 68 29 2 .0  997 10 8 

0 4 1  58 16 4 15 14 0.4 187 5 9 
1 108 70 19 9 132 39  1 . 2  422 10 10 . 
1 97 S O  21 5 102 36 1 . 2  418 11 11 

5,4 105 51 13 5 72 30 1.2 333 9 12. 
0 18 56 22 0 32 3 0.8 205 6 13 
0 92 75 19 7 23 5 0 . 4  180 5 14 
4 80 54 14 5 27 1 0 .4  174 5 15 

2 75 76 20 6 25 4 0.4 176 5 16 
8 . 7  0 4 -  - 27 342 36 10 2 205 13 2.8 697 -‘15 17 

3 75 47 14 3 25 2 0 . 4  204 5 18 8.4 40 4 - - 
230 22 9 0 145 3 2.0 435 11 19 8 . 9  64 7 - ’  - 26 
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Page -2- Water Samples - - Continued 

Date - Sampling Point 
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. 
U N I V E R S I T Y  OF C A L I F O R N I A  

LOS ALAMOS SCIENTIFIC LABOUTORY 
( CaNraAcr W-7405-BNG36) 

P. 0. Box 1663 
LOS ALAAMOS, NEW MEXXCO 

Transmitted herewith aro tho reslultm of 
aualpsee on rater samples collected duriag the 
month8 of August, September j October, Sovember 
and December of 1958. 

V S ~ J  truly j o u r m r  . 

C. W. CHRiS1ENSO.N 

. .3ealtb Pivimion 

. Original Signed by 

C. V o  cHB'18-8Ow 
OX'OUP U r d u ,  S 7  

CC: llo 8. Kennedy, E6, LASL ( d e n e l )  

bcc: Mail and Records (2) (w/encl )  
H-7  File (w/enc lH-d  

! 
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&. Willlaan Eale 
DirrtAct Engineer 
G r o u n d  Water Branch 
U. 8,  Oeologiool Survey 

Albuquerque, Mew Xexico 
P o  8, B o r ~  4072 

Dear B i l l ,  

Transmitted herewith are the r e d t s  of  analyaas on 

wator samp1e.m collected dulelng the months ef February 

and hrah .  

verp tr\rlg 3rotU-8, 
Original Signed by 

C, .W, CHRISTENSON 

0. w. CRm- 
Orwp Leader, R-7 
Health Mviaion 

I 
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kte collected . I. 

!'leu, CPH I 

P. Alk,, Ppba I 



Dear Bill, 

Transmitted herewith are the r e d t e  of analp88 on 

watar sapplee eol1eci;ttd durlng the month8 of Februav 

L 

Very *WO, 

Original Signed by . 
.W, CHRISTENSON 

Or-p Leader, rl-7 
Health Mdaion 

c. Y. am- 

mbe 
End: Fob. & Mar. 1 f l  Readto 

CC: Y. R, Kennedy, 8-6, USL (w/enel) 

BCC: Mall & Records (2) (w/encl) 
File (w/enclY&-= 

I 

' i  



. I  





Jack Abr8h856, U.9.G.S. 
! 

March 24, 1958 i 
I 

I 

J. P. Hutchineon, Acting Group hsder ,  H-7 

. <  

It ie my understanding that t h i a  program, with very few exception8, 

reason, it doas not sppoar loglcal that memoranda concerning work 
on these samples should originate in H-7. 

I am advised Schnap has eoniplained that ramplee have not been 
adequately ident i f i ed  and has requested the memorandum for that 
reaaon. 

. . has been turned completely over t o  H-6 and the U,S.I).S. For t h a t .  

.. 

Since U.S.G.S. personnel is beat prepared t o  identify samples and 
is authorieed to request analyses from H-6, it i r  BUgpsted that 
the proposed memorudum be prodded by the U.S.G.S. 

JPH/lbg 

C C I  Pile ' 

(TO B E  H A N D  D E L I V E R E D  T O  J A C K  ' A B E l A H , A X S  

I 

O N  N E X T  V I S I T  T O  L O 8  A L A H O S . )  



ALAMOS SCIENTIFIC LABORATORY e 
UNIVERSITY OF CALIFORNIA 
Lo8 A U M O S ,  NEW MEXICO 

OFFICE MEMORANDUM 

DATE: February 20, 1956 I 

I 
: c. w. Christenson, H-7 

Composite water samples, collected by the U.S.G.S. i n  October, Noverribcr, 
and Deceniber 1957 and submitted f o r  analysis of radioactive emitters, 
were assayed, w i t h  the following resu l t s :  

. 

’ 1. Rio Cham a t  Chamita: 4.5 d/m/l Pu Beta traces J 
2. Rio Grande a t  Cochiti: no Pu a/ B e t a  t r a c e d  
3.  Rio Grande a t  Ehbudo: no Pu,.’ Beta t r a c e d  
4. X i 0  Grande a t  O t a w i :  no PV./ Beta t races /  

No Srgo analysis was carr ied out since the presence of B e t a  emitters 
was within the limits of ra&ioact ivi ty  emitted by K40 (2-4 d/m/l). 

flame photometer was used t o  es tabl ish the presence of natural ly  
.occurring potassium. 

A 

cc: W. Kennedy 
Abraham 
H-6  f i l e  ’ 



pew t* 
Original Signed by 

& HI, CHRISTENSON 

BCC: Mail & Records (2 
H-7 File (w/encls 
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p u  this toll and am e n e h l a g  copiem of tham. 

BCC: wail & Records (2) (w/encle) 
E-? Pile ( w / e n c l r ) b M .  . -  
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‘ e  

22. X i o  G r a d e  Rnbudo Apr. May June 
10. Basalt Spr. T 54 deg.F, 7x18 II II  II  11. h i l t o n  Spr., 1 gpm, T 56 deg. F. 7/18 23. , Qtowi 

A L A M O S  SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
L O 8  ALAMOB. NEW MEXICO n 

! 
OFFICE MEMORANDUM 

: C.W.Christenson, H-7 DATE, 19 December 1957 v 
I 

FROM : ~ . ~ . S c h n a p , ~ d  

SUBJECT: Pu analysis of Tueblo kqyon well water and nearby loca t ions  
m 

The designations above 

Result of Pu analyses: 

wcre copied from markings on water containers. 

No Pu was found i n  any of the water samples ,analyzed 
except i n  sample (21) L.A. ac-2 7/17. T h i s  water sample 
contained 55 d/m/lk9 d/m/l a t  a 50% confidence level. 

I 

M,hodaof analysis: Bismuth phosphate coprecipitation. 
Direct plating. 

Cc: Kennedy 
I file 



L s ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 0 WS ALAMOS. NEW MEXICO 0 

OFFICE MEMORANDUM 
: C, W, Christenson, H-7 DATE: October 30, 1957 '0 

~ R O M  : M a  F. Milligan 

SUBJECT: PLUTONIUM ANALYSIS OF W A T m  

SYMBOL : H-5 Lab 

219923 Ria Grande a t  Embudo . 0,029 

Rio (irande a t  O t d  0 e 0 0 3  219933 

21994E 
21995E C w a t  Chamita 

Rio  Grande a t  Cochiti 0,001 

2 8 6  

3 Chama disturbs you, w e ' l l  be happy t o  analyze any repea% samples you 

care to collect. 

\ 
M. F, Milligm, P h - D a  
Section Leader . 

Laboratory Section 
Industrial Hygiene Group 



Varr t m 4  m * r  

Original Signed by 
C. W. CHRISTEMOM 

Q. Y. c#$I-m 
oTo\ua Leader, a-7 

BCC: Mail L Rscrorda (2) (w/encl) 
H-7 File (w/QIs~)- 
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A-7 J- b, 1957 

BCC: Mail & Recorda (2) (w/encls) 
H-7 F i l e  (u/encla),< I 



* -  

Doer Clydr , 
I sra enclosing reeu l t r  of anslysea of water r-lm collected 
by pur  peopls during the month8 of April  and U y ,  1957.. 

I have talked .wer p u r  proposed budget with our people in USL 
end wa are a l l  in ogr68nant a t h  the ~ncrcraso. Dusty ha8 pmb-' 
ably written t o  yeu about tha d i P Z i d % y  tPncoud,,red b 8 transfer 
of iundr 4- A.E.C. t o  U.S.G.S. I hw not&&# about these 
firrtincial mtAers and do raot understand the mdflcatPma. But 
it doer h k  U k 0  a 'tmnsfep would be dmpla~ .  

BCC: ' Mail & Recorda (2) (w/encls) 
H-7 File (w/encls),<-=, 
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LABORATORY SECTION - INDUSTRIAL GGIElPE GROUP ( H - 5 z y  

."235 pflkyzm FOR: 
Nater S~lmpler WmE 

L A B .  
SAMPLE NC 

2x02 

21993 

21994 

' a 9 9 5  

0 

NAME 

H20 it& Rio Gmde at  6 

H20 fnm Rio C r d a  a t  C 

H20 fmm Rio G&o a t  C 

'H2Q fmm Rio Cham at Ch 

METHOD : Extractloa 

357 

957 

9 5 7  

957 



CC: W. B. Kennedy, H-6, h S L  (w/eml.) 

BCC: Mail & Records (2) (w/encl.) 
H-7 File (w/encl.> .- 
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1.4 38 
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1.0 24 

'1.0 30 

-T 



CY 
I 

I . .  I 



&rr Eonatnrr 

Extalomd please fixid a compilation of analytical rerultr 
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I 

I 

I 

.. 1.4 

I 



I 

I i 

! 

I ! 
! 

I 

I 

I 

I 
i 

I 
I 

I 

! 

i 

i 

i 1 
! 
I 





I 

! 
I 
i 
1 
I 

i 

! 

I 

I 

I 
i 

! 
! 

i 

I 1.. 



MISCELLANEOUS DATA SHEET 
Group H-7 

Sheet 1 of , 
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Bnor Docambw ' 54  -plea 

CGI W. 8.  KIM^^, H-6, USL (w/mb.) 

BCC: Wail Isr Records (2) (w/o enc.) H-7 File (w/enc, I & .  6 
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Cham C h a m i t 8  
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Alamos #l 

Alzmor 85 

unoe 8'6 

0 #lb 

SPg. 

.It spa. 
laon Bend Spa 

- 1  

-31 ' 

- u  
-2A 

rY. w e l l  #3b 

210 1 

230 2 

.3%2 

a .  1 

4 br4 
. :* 

. 5. 

- 

3 
4 0 
0 

3 

& sept , 

I) 

II 

P 

11-7 

11-7 

11-7 

u - 7  

11-7 

11-7 

1196 

u-9 

11-9 

11-9 

11-8 

1-14 

il-8 

11-8 

11-8 

11-8 

OFFlCtAL USE ONLY 

U.B.G.S. WATER SMIPUS 
#OBF2!BER 1956 

s R 

5 a s 
3 
1.2 

2.8 

2eO 

2.2 

1.6 

5.6 

X.6 

2.8' 

1.2 

1.0 

0.8 

'1.4 

1.6 

1.2 

2.8 

Oe8 

6.2 

4.t 

0. i 

1.6 

Ipc 

5.2 

s u 

96 e 
E a 
3 

50 

73 

0 

10 

0 

0 

I8 

B 

l.3 

-0 

20 

0 

- 
98 

23 

45 

53 
28 

58 

a3 

E PI 

i c 
L 
7 

I2 

5 

2 

u, 

5 

16 

4 

I 

3 

9 

6 

7 

11 

4 
1 

6 

U 

9 

8 

4 

- 

- 
E 
91 
0 

B a 
d 
% 

13 

10 

40 

60 

18 

32 

7 

89 

47 
28 

22 

57 

58 

32 

58 

79 

51 

76 

10 

56 

68 

& 

E L 

B (I 
U 

32 

28 

25 

26 

7 

11 

3 

18 

21 

19 

la 

19 

19 

38 

9 

16 

u, 
u. 
l.2 

12 

15 

E 
& 

An a 
24 

43 
26 

26 

75 

18 

20 

75 

l8 

76 

5k 

21. 

20 

\9Q 

13 

I2 

a 
Q 
83 

7 8  

75 

if PI 
2 

' 2  
2 
0.2 

0.1 

Om 2 

0.2 

0.7 

0.8 

0. 9 

0.7 

1.7 

3.6 

-4.3 

.le0 

9.2 

!Oe 0 

0.9 

2.2 

L5 .? 

715 

L5.7, 

u i2  

L9* 5 

, 

I 

I 

i 
i 
I 

I 

j 

I 
I 

I I 

i 
! 
I 
I 

I 
i 

i 

! 

I 

i 
I 

I 

I 
I 

! 

1 
i 
i 

i 
I 

I 



% - 
7.: 

7.. 

6.( 

LT,: 

9.' 

10. 

6.7 

- 

I 



-1  

’ 7  
4 

’ I  

Novembor 5, 1956 

Dear C-r, 

I ~ B I  enclosing r e d t r  of anslgses on water sorpplor t d l e c t s d  

by your people during the month o t  Ootober, 1956. 



tJ.SrG& WATER SAMPIlES 
OCTOBEX 195.6 

;id Csnyon #3 1014 -- 
;id Canyon #I l o / ~ . - -  
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL S U R V E Y  

Ground Water Branch 
Eox 302, University Station 
Albuquerque, N. M. 
ilugust 9, 1956 

; 
IN REPLY REFER TO: 

! 

‘S-7 
! 

M r .  C .  W. Christenson 
Group Leader H-7 
Health Division 
P. 0. Box 1663 
Los Alamoo, New 14exico 

Dear Chris: 

We have discussed the discontinuance of b i l y  water smpl ing  
a t  the Jhbudo s ta t ion  with the Guality o f  llater 3ranch .at Albuquerque. 
The sampling has been discontinued, but they w i l l  continue t o  obtain 
monthly samples for  the AEC v i t h  present f’unds provided by our of f ice .  

The Guality of  %iter Branch, however, w i l l  be able t o  s q l e  
Ehbudo on a weelsly basis fo r  the  sum of eight dol lars  ($8.00) per  
weekly s w l e ,  t h i s  being i n  addition t o  the monthly sample mentioned 
above. 

Ws would l i k e  your opinion as t o  whether the monthly samples w i l l  

The weekly samples would be com- 
be adequate o r  whether weekly szmples would be m r e  desirable and would 
give a more representative sampling. 
posited in to  a monthly sam-ple. Until  June 30, 1956, dai ly  samples irere 
being composited by the  cua l i ty  of W&ter Branch in to  monthly samples 
which you cornposited into querterly s-les. 

Very t r u l y  yours, 

csc/rj 
cc:Dr. 2. V. Theis 

’.’ 
y 

I*. stow 

Dis t r ic t  Ehgineer -GW 
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I 
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IN REPLY REFER TO: 

UNITED S T A T E S  
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

0 

G r o u n d  Water Branch 
Box 302, University Station 
Albuquerque, New Mexico 
August 4, 1955 

Wr. 42.A- tenson 
Group Leader H-7 
Heal th  Division 
Los Alamos Scient i f ic  Lab. 
P.  0. Box 1663 
Los A l a m o s ,  New Mexico 

Dear Chris: 

The Quality of 'dater Branch is planning t;o obtain 
extra  water sam$les of t h e  Rio Grande a s  outlined i n  my 
l e t t e r  of June 22. However, as they were not obtained 
the first  part of July when the weather wasdry, they will 
need t o  w a i t  u n t i l  another dry period occurs, which may be 
a month or more fram now. 

Very t r u l y  yours, 

Clyde s:' Conover 
District Engine e r-GW 

A 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 7 
Ground Water Branch 
Box 302, University Station 
Albuquerque, New Mexico 
June 22, 1955 

Mr. C. W. Christenson, Chief 
Indus t r ia l  Waste Section 
Atonic Energy  C&ssion 

AE PIAIL 

IN REPLY REFER TO: 

. L O ~  Alamos, Mew M a  30  - ----.. __ 

Dear Chris : 

I have discussed with Mr. Jay Stow t h e  possibil i ty of ob ta in ing  
addi t ional  samples of river water at the  h b u d o ,  Chamita, Otowi, and 
Cochiti gages for your determination of addi t iona l  rad ioac t iv i ty  back-. 
ground. As ne discussed with you  at Los A l a m o s  on June 16, it muld 
appear t h a t  some additional sampling is necessary i n  order t o  aid i n  
determining the cause of the e r r a t i c  r e s u l t s  obtained t o  date from the 
quarterly composite samples at these  s t a t i o n s  

I n  order tha t  we c a n  b e t t e r  analyze t h e  r e s u l t s  obtained to 
date and detemdne what modifications i n  procedures may be desirable,  
t he  following is  a resume of t h e  surfzce-water san!plin.g program at  
present. E s s e n t i a l b  one pint samples of integrated river flow, con- 
ta ining sedinent ,  are obtained at t h e  centroid of three equal pa r t s  of 
discharge i n  t h e  stream daily at Chamita, Bnbudo, and Otowi, and weekly 
a t  Cochiti .  
each day i n  sufficient amount t o  equal one gallon amonth a t  each s t a t i o n .  
These monthly gallon samples a r e  then cornposited T a l l y  into a 3-month 
composite saqle  i n  your h b  a n d  r ad ioac t iv i ty  detemjinations made. 

Wi th  this proceiure it appears t h a t  erratic r e s u l t s  muld not 
be surpr i s ing  and t ha t  s h o r t - t e r n  s i g n i f i c a n t  variations that may occur 
would be smoothed considerably. 

0 

Part of t h e  decanted water i s  collected en a gallon jug 

As a start, it is suggested that t h e  foUofing.changes and 
additions be made t o  the surface-water sampling and r a d i o a c t i v i t y  
det errninat ions : 

Continue sampling a n d '  co l lec t ion  as at present, but make de te r -  
minations of  radioactivity OF, t h e  monthly gallon semples rather t h a n  
quarterly. 
It i s  suggested this be done f o r  t h e  next year at b i c h  time t h e  results 
can be analyzed. 

This w i l l  give b e t t e r  d e f i n i t i o n .  of variations i n  r ad ioac t iv i ty .  

A 



The Quality o f  Water Branch W i l l  s e l e c t  a week period i n  July 
t o  c o l l e c t  additional samples as follows: 

1. A t  Cochiti; on a p a r t i c u l a r  day, collect a n  integrated 
' gallon of  water w i t h  sediment. T h i s  procedure w i l l  

yield a one-gallon sample. 

2. At Otowi; for  a week heginning a few days p r i o r  and 
ending a few days after t h e  da t e  o f  sampling at  
Cochiti, collect gal lon integrabed saples d a i l y  
~ 5 . t ~ c l u c i e i  sediment. This procedure will yield 
seven one-gallon samples. -. ---_ .-. 

3.  A t  Rnbudo and C h a m i t a ;  for  t h e  sane week t h a t  sanples 
a r e  collected a t  OGowi, c o l l e c t  a decant eci gallon 

. sample for t he  week  a t  each station. This procedure 
will yield a one-gallon sample cornposited from seven 
da i ly  samples from each s t a t ion .  

The above schedule w i l l  involve a minimum of changes i n  f i e l d  
procedures. 
or modifications i n  future q u a r t e r s .  

The results will aid i n  determining llrrther additions 

It would appear tha t  your r ad ioac t iv i ty  analysis should be r u n  
on both decznted and sediment-laden water a t  Gochiti and Otowi t o  
c o r r e l a t e  with decanted samples a t  Bnbudo and C h m i t a  and t h e  monthly 
decanted samples. The week's sampling at O t o w i  dll provide some 
information as t o  daily changes of radioact ivi ty ,  R e l a t i o n  of the 
decanted t o  sediment-laden water will a id  in decisions as t o  whether  
decanted water' should cont inue  t o  be co l lec ted .  

I would appreciate your thcughts soon as t o  th ese suggested 
modifications i n  order that t h e  samples can be col lected i n  July, 
It i s  realized that  furtner revis ions will probably b e  necessary but 
t h i s  i s  t h e  simplest modification t h a t  can be made w i t h o u t  a consider- 
able cha-nge i n  field saxpling procedures and should b e  considered as 
t h e  f i r s t  step. 

I 

Very  t r u l y  yours, 

PAL- 
C w e  S. C'onover 
D i  s t r i c  t Engineer- GI4 
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U N I V E R S I T Y  OF C A L I F O R N I A  
LOS U O S  SCIENTIFIC LABORATORY 

P.O. Box 1663 
LOS ALAMOS, NEW MEXICO 81544 

(bNY7tACl' W-7405-ENG36) 

Clctabthr 22, 1966 

Sincerely,  

bcc:  M a i l  and Records ( 2 )  
H-7 files ( 2 )  
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FROM : 

SUBJECT: 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 

LOS AUMOS. NEW m m c o  87144 
UNIVERSITY OF CALIFORNIA 

' TELEPHONE: 

OFFICE MEMORANDUM 

USGS 

The followiag rater smples were delivered to your lab- 
oratory on October 8,  1968 for chemical and radiochealoal 
analysis. 

CHEMICAL A a  RADIoc=HBMICAL 

1. 
2. 
8.  
4. 
5. 
6. 
7 .  
8 .  
9. 
10. 
11 
12 
13. 
14 
15. 
16 
17 
18 

le. 

20,  

21 . 
23. 

23. 

Sampling Stat ion 

DPO-1 
DPS-4 
IiAO-1 
LAO-2 
LA013 
tA*4 
wsols 
Mol6 
GS-1 (surface water) 
MCS-3.8 (surface water) 
Hc(t3 
yIc014 
IBCQ-5 
EO-6 
MC0-7 
LBCO-7 . 5 
HCO-8 
R i o  C h a m  at Chamita 

. .  

R i o  Chanra at Chamita 

B i o  Grande a t  Eabudo 

Bio  Grande at Bmbudo 

R i o  Grande a t  Otowi 

&io Grand@ at  C o a i t i  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO8 AUMOS.  NEW MEXICO 

Collection Date 

Apron B Y *  
&me, 1068 
J ~ l p ,  A u ~ * ,  
Bept., I968 

7/lQ/68 
7/28/68 

7/31/68 
8/1/88 
8/5 /68  
8/12/68 

7/2s/es 

34. I 

245. 

B6 0 

18 n 
n 
n 
13 

I 

33. DPCanyon [Flood Flow, 
Caaurlativa,sa.sqplers) 

I# t) 

.I N 

8/8 /68  

6/29/68 
t3/2i/eia 34 

33 0 

36. 
8/21/68 
s/es/ea 37 . 

38 I 

8/13/68 
w 
( 1  

99 0 

40, 
4b 

7/31/68 
7/31/68 

8/6 /68  

8/15/68 

9f  24/68 

19 

ri 

98 

N 

I? 

4a . 
43 . 
44. 
46 
46. 
47 . 
48 8 

as 0 

50 0 



I 

I 
! 

1 '  
! 
I 
I 

I 

I 
I 

! 
I 

! 
1 .  

I 

H7 -EBF- 26 3 

U N I V E R S I T Y  O F  C A L I F O R N I A  
LOS ALAMOS SCIENTIFIC LABORATORY 

( C o r n =  W-740ZENG-36) 
- P.O. Box 1663 

LOS ALAMOS, NEW MEXICO a7544 

August 16, 1968 

Nr. William 'E. Hale 
District Chief 
U. S. Geological Survey 
Ground Water Branch 
P. 0 .  Box 4307 
Albuquerque, iu'ew Qiexico 67106 

sear Mr. Hale: 
Enclosed are data obtained from water samples submitted 
to us for analyses. These data are for your informa- 
tion and f i l e s .  

Sincerely, 

Eric B. Fowler 
Alt. Group Leader, H - 7  
Industrial Wastes Group 

EBF : trw 

Enc: USGS Water Samples, June 2 8 ,  1968 

bcc: Mail and Records . ( 2 )  
H - 7  files (2 )  

NOTE: 'AS PER INSTRUCTIONS FROM ERIC FOWLER THIS DATE: 

Carbons will be sent to Bill Kennedy, H-6 and to 
William D. Purtymunn 
U.S.G.S, Water Research Division 
Room 115, Federa2'Building 
Cathedral Place 

. '  Santa Fe, NM 8 7 5 0 1  
.. 



I 

i 

I 

I 

i 

Date: J W ~  2 s  / 9 6 $  
' GROUP H-7 

LOS ALAMOS SCIENTIFIC LABORATORY 
LOS ALWOS, NEW MEXICO 0, 
U . S . G . S .  WATER SAMPLES !Z. Y' 

Jf-=+?= 
Received H-7:  

U.S.G.S. 
Sample 

Designation 

Q) I ii (PI: 

L A O - 3  %*/h 7.6 
L A O  - Y 7.5 'I 

I 

e 

T 

0 
0 

0 
- 0 

- 
- 
- 

1 



I 

I 

:O 

FROM : 

SUBJECT 

SYMBOL : 

. LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS'ALAMOS. NEW MEXICO 87844 
TELEPHONE: 

OFFICE MEMqRANDUM &m ' 

W i l l i U l  n. Kem4?dYJ Group Leader, II-6 DATE: August 9, 1968 

R ' i l l i a m  3. Putymuo, USGS 

KATER SAbSPLES FOR TRITIUM 

USGS 

ANALYSIS 

The following water samples were del ivered to your lab- 
oratory on August 8 ,  1968 for t r i t iuu  analysis: 

1. 
2. 
3. 
4. 
5. 
6 .  
7.  
8 .  
9. 
10. 
11 
12 . 
13. 
14. 

. 15. 
16 . 

Sampling Stat ion 

GS-1 
Mco-3. 
IKco-4 
TBt'G-5 
Mco-6 
B-ICO-7 
Mco-7.5 
XU-8 
&EO-8.2 
LAO-2 
LQO-3 
LA014 
LAO-E 
LAO-6 
DPS-4 
LA Canyon 1.3 east of m-3 

Collection Date 

8/8/68 

8/6/68 
11 

I f  

11 

11 

II 

r t  

*I 

11 

11 

I! 

I 1  

11 

11 

11 

_-- 

Villi an D. Purtymun 

WDP: rat j 

CC: C. W. Christenson, H - 7 4 t - 4 E X  
C. R e  B&XTlett, E-6 

' 1. R. Purtymun, USGS 
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I 

I 

0 

FROM : 

SUBJECT: 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS AUMOS.  NEW MEXICO 87544 

@/% . TELEPHONE: 

. OFFICE MEMORANDUM 
W i l l i a m  R. Kennedy, Group mad@r, E-6 DATE ' h l y  16, 1968 

The foX1.owin.g water ssmplos were delivered t o  your lab- 
oratory on July 15, '1968 for tritium ana lys i s :  

Banpling Station C o l l e c t i o n  D a t e  

l a  

2. 
3. 
8 m  
6. 
6 .  
7 .  
8 .  
8 .  
10. 
11 . 
12. 
13 a 

14 . 
15. 
16 
17 a 

18 
19 . 
20. 
21. 
22 . 
29 .  
24 a 

25 
26 

28. 
a7. 

GS-1 
MCo-3 
Mco-4 8 

KO-5 
XO-6 
EQI6 m 5A % 

,E-C-6 SB 
luco-7 
MCD-7.6 
MCtk8 
Blcol8.2 
Los A l m s .  Spring 
LPA-Canyon near B a s a l t  Spring 
Basalt Spring 
U-Canpm 1.3 miles east of mfl-3 
Bo-4A 
P 4 B  
Po-38 
Hamilton Bend Spring 
pc-10 
pc-11 
Tw-u 
DPO-1 
LA*I 
LA013 
LAO-4 
LAO-5 
LAD-6 

7/9/68 
I I  

I( 

11 

' 8  . 
t I  

11 

I1 

I1 

I t  

t? 

VI 

I 1  

I! 
11 

7/10/68 
rt 

I1 

I1 

( 1  

)I 

7/9/68 
7/10/68 

I? 

11 

11 

11 

1 T  



I 

I 

I 

j 
i 

i 

I 
I 
I 

I 

I 
I 

I 
I 
I 

I 
i 

I 

i 

i 

j 
I 

I 

I 

I 

I 

! 

U N I V E R S I T Y  OF C A L I F O R N I A  I 

LOS M O S  SCIENTIFIC LABORATORY 

P.O. Box 1663 
(CoNTRAn w-74OS-ENG36) 

ms ALAMOS, NEW MEXICO 87544 



GROUP H-7 
I LOS ALAMOS SCIENTIFIC 
I LOS ALAMOS, NEW MEXICO 

U.S.G.S. WATER SAMPLES p 
Received H-7: 3 & - ~ i i , / p 1 : g  Analyzed n-7: G / r v k  

I 



I 

I 
i 
1 

! 
I 
i 
I 
I 

i I 

I 

I 

i 
! 
I 

i 

I 
B 

! 
I 

I 

I 

I 
I 

I 
I 

i 
! 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

. TELEPHONE 
LOS ALAMOS. NEW MEXICO 0764 

OFFICE MEMORANDUM 
..O : W i l l i a m  6. Kennedy, Group Leader, H-6 

The following m%er sanples were delAvered to your 
laboratory on Jtuw 20, 1!368 gor analyses. 

Sa.npling S t  at Ion Collection Date 

1. LAD-1 6/13/68 
?I 2.  u 0 - 2  

3. me3 ' 0/20/68 
4. 

5. 
6. 
7 .  
8 .  

9 .  
10. 
11 

. 12. 
3.3. 
14 . 
15. 

LAO-4 
mo-5 
BPO-1 
DPS-2 
DPO-3 
G - l  
G-6 

PM-1 
m-2 
.m-3 
LA-5 
R i o  Grands a t  Otori 



I 

i 

I 
I 

! 

I 
I 

I 
I 

I 

I 
1 
i 
i 
j 

I 

! 
I 

i I 
j 
i 
I 
1 
I 
I 
I 

I 
I 

I 

I 

I 

I 

I 
I 
! 

I -  . -  LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSIW OP CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87144 
TELEPHONE: 

OFFICE MEMORANDUM 
ro . Willian R. Kennedy, Gmup Leader, E-6 DATE: June 111, 1968 

 he following water. samples were delivered t o  your 
laboratory on June 11, 1968. The S a J a p l e s  submitted are 
from a backlog collected in the past 6 months. Sone of 
the analyses have been previously comp1et.od. The sslnples 
81pe div ided  according t o  the type of analyses t o  be pre- 
formed 

CHEMICAL ANALYSES 

Saglpl ing St at ion Collect ion Date 

1. 
2. 
3. 

. 4. 
5 .  
6. 
7 .  
6 .  
9 .  
10: 
11 . 
l a .  
13. 
14. ' 

15 
b0 . 
17 
18 . 
1s. 
20;  
21 
22. 
83. 

. 

G-1 
G-lA 

c - 3  
G-4 
G- 5 
G-6 
U-1B 
LA-3 
EA-4 
L A 4  
Tw-2 
Tip-lA 
LA-lB 
LA-3 
LA-6 
Tw-3 
Flood Blow DP-Canyon 

N a v a o  River at Os0 Tunnel 

Little Navajo above Dlv.  Daaa 

&a 

11 11 n I.? 

I 1  *? W CI 

Blo Blanc0 B b O m  Blanc0 D i v a  D m  

5/2S/68 
11 

n 

n 
11 

11 

11 

6/38/68 
5/24/68 

11 

I1 

6/10/68 
n 
f a  

I t  

n 
II 

4/1/68 
6/7/68 
5/13/88 
5/2 9/08 

I# 

W 



! 

I I 
i 

I. 
1 

i 

i 
I 
I 

j 

i 
I I 

I 
I 

I 

I 
i 

I 

I 
I 

I 

I 

1 
I 
i 

i 
i 

I 

I 

LOS ALAMOS .SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOO ALAMOS. NEW mmco 



! 

i 
! 

I 

I 

i 1 

I 

I 

I 

i 
! 

! 

I 

I 
I 

I 

I 

I 

! 

i 

I 

- '3 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 



! 
I 
I '  

LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW MEXICO 
, UNIVERSITY OF CALIFORNIA 

! 

mp: mt j 

I 



I 
I 

I 
I 
t 

! 

I 
I 

! 
I 

i 
I 
! 
I 

I 

i 

! 

I 

! 
I 
I 

! 

I 

I 

I 
I 

IN REPLY 

REFSP To: 

U N I V E R S I T Y  O F  C A L I F O R N I A  
LOS MAKOS SCIENTIFIC LABORATORY 

P.O. Box 1663 
(CONTRACT W-7405-ENG36) 

LOS ALAMOS, NEW MEXICO a7544 

26, a068 

Dear ilkr. 0aler 

bcc: Mall and Becords (2) 
H-7 files (2) 



b c 1 D a t e :  f lAv  l o ,  1 Qd 6 GROUP H-7 
LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAYOS, NEW MEXICO 

' U.S.G.S. WATER SAMPLES 
Analyzed H-7: / o ,  r?6  p 

0 
Received H-7: fvlfiy 3, t9 4 6  



SUBJECT: wATm ws 
SYMBOL: usGs 

The following water samples were delivered to your 
I laboratory on May 1, 1968 for chemiaal and radiochemical 

aan1ysia: 

I 3. 
! 

4. 
5 .  

! 6 .  
7 .  
8 .  

I 

I 
I 

i 
9. 
10. 
11 . 
12 ;. 

! 13. 
14 

I 15. 
16 
17 
18 

I 
I .  

I 
I 
I 

I 19. 

Sampling Station 

DPQIl 
DPS-2 
nm-3 
DPS-4 
LAO-1 
LAO-2 
M e 3  
LAO-4 
G a g i n g  Station #1 (surfaae water) 
E5-3.9 (surface water) 
Y s C o l B  
uc*4 
111Co-3 
MCO-6 
MCO-7 
Mc0=7.5 
Mco-8 
Basa l t  Spring 
m-u 

Collection Date 

4/30/68 
rt 

f t  

t t  

4/29/68 
*I 

V l  

)I 

4/30168 
f f  

t l  

f I  

f I  . 
B I  

5/1/68 
11 

I 

I 

I 

. :* 
I 



i 

- - 2  

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

I 

, 

I 

, 



I 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO9 ALAMOS. NEW MEXICO 

'S-7 d rI&p OFFICE MEMORANDUM 
0 : W i l i i s t m  R. Eennedy, Group ieader, E-9 DATE: March 19, 1968 

FROM : ~ ' ~ ~ ~ ~ i ~  D. mrtmn, USGs 

SUBJECT: S A m S  

SYMBOL: PI-6 

The fellowiyg water samples were delivered to your laboratory 
or? M a c h  18, 1968 for tritium and radiochemical analysis:  

t 
I 
I 
I 
I 
I 
I 

i 

I 

I 

I 
I 

I 

I 

I 

I 

I 

FGI3 TRETIUM : 

, Sm.ple 

1. LAO-1 
2. LAD-2 
3. &A@=3 
4. DP0-1  
5. DPS-4 
6 .  G8-1 
7 .  G-% 
80 EO-3  

9. lZ0-4 
10. MC0-5 
11. E o - 8  
120 McDI6.5A 

13. E O - G . 5 B  
14. EO-7 
15. Mco-7.5 
16. EO-8 
17. ZO-8.2 

FOR CHEJdICAL: 

18. DP-Canyon Flood Flow 
19. . ?I I f  , . 1t 

Collection Date 

3/5/63 
t?  

II 

3118/6S 
3/ 5/68 

3/18/68 
3/6/68 
3/15/68 
3/6/68 

I I  

I t  

(1 . 
I t  

et 

91 

I1 

81 

7/11/67 . 

7/18/67 



i 

I ’  I 

I I 

I 
j 
1 

i 
. I  

I 
i 
I 

! 
i 

I 
I 
! 

I 

I 

I 

I 
I 

I 
I 
! 

I 
I 

I 

I 

I 

I 

I 

i 
! 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
0 : W t l l i a m  R. Kennedy, Group Leader, E-8 DATE: March 19, $968 .. I 

-- 

The following water saorples were delivered t o  your laboratory 
on March 18, 3968 for tritium and radiochenicd. analysis:  . 

Srluq3le 

1. LAO-1. 

Collect ion Date 

3/5/08 
2. 
3. 
4. 

5 .  

6- 

7 .  

. 8.  

9.  
. 30.  
11. 
1 2 .  

13. 
1 4 e  

15. 
10 . 
17. 

FOR CHEMICAL: 

18. DMrznyon Flood Flow 
19. (I , . t f  . I 1  

I 1  

II 

3/18/68 
3/5/68 ’ 

3/18/68 
3/6/68 
3/is/6a 
3/6/68 

II 

I t  

H . 

I t  

11 

91 

I t  

I f  

7/11/67 
7/18/67 



i 

I 

1 
I 

I 
I 

I 
! 

I 
I 
I 
I 
I 
I 

I 
I 

I 

; 

i 

I 

I 

i 
I 

I 

TO : Wbllia7n w* Kemedy 

20. 
21 
a* 
1 8 .  
24. 
25. 

36 . 
27.  

n w 11 

- - a  

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

' LOB ALAMOS. NEW MEXICO 

DATE: March 19, 1968 

CoZlectisa D a t e  

8 / l J S S  

8/3/67 
8l7 /87  . 

8/9/01 
8/11/67 
8/22167 
9111/67 . 
9/27 /67  

. i *  



r,. 
.# ' . .. 

As, per your roqusst for a Poxmnl report of tritium data In 
LUS Almoo onvironmontal mmp1es, thQ following reprumants 
a l l  ~ u c h  data nvnilablo (leos those formal roports already 
s u n p l i e d  t o  yo \ r ) t  

j 10. 

I 11. 
I 12. 

I 
13. 
*l4. 
15. 
10 . 

i 

I E: 
19 
20.  
21 . 

I 
I 
I 
I 
I '  

i 22 . 
i 
I . 23. 
1 
I 24 
! i 25. 

Collection Dato 

8/23/08 
11 

tt 

t* 

II 

6/24/6G 
#I  

11 

*t 

.?n 1 
d /n /@ 

9 .4  
l0?3.c3 
835.6 
7 4 3 . 0  
300.7 
128.9 
llG8.2 
2164.0 
4817.6 

Gl.6 
56.5 

' 6 2 . 0  
40.4 
00.7 
816.0 
445.5 
03G . 9 
1831 I 8  
2319.8 

Dlsg 0 

Bkg. 

m g  . 
- mcg. 
Biz* 

- 

G . 9  
- .  

% of R . P . G .  

1 . 4  
16.1 
1 3 . 5  
11 .G 

4.0 
3.9.4 
17.5 
32.5 
73.2 

-- 

0.2 
8 . 5  
7.8 
7 . 0  

14.5 
12.2 
GGeD 
IC .1 
28.3 
42.3 

L -.. 



f 
r- 

'. 

0 '  

26 
27 
28. 
29 . 

i 30. 
31. 
32 . 
33. 
34. 
35. 
36. 
37. 
38 4 

30 
40. 

. 41. 

1 
I 
I 

I 42. : 0 43. 

i 44. 
4s. 

I 4G.  
67 e 

4s . 
49. 
50 . 
51. 

I 52 . 
54. 
55.  
5 G .  i 

! 57.  
! 58 

59. 
i G O .  

61 
62. 

I 
I 
I 

I 53. 

i 

j 

I 

s Lr:m 1 e ._ 

2 

Eff luont from Ton-8lto 
ZICS-1 
kIc0-2 
Surfaco Gaging . . 
Station #I 
hE0-3 . 
E:;- 3 . 9 
EEO- d 
EzrP 5 
LIC0-G . 
l.ico-6.5B 

bCQ-7. 5 
nco- 7 

Collection Date 

11/29/66 
If 

I1 

I 9  

11 

. II 

II 

99 

II 

91 

18 

II 

I1 

Upper DP Cisyon 
Acid  Canyon at AC-4 
A c i d  IWLr 
Surfaco at Pueblo X 1  
Pueblo #2 
TW- 2 
ITI-2A 
Pueblo $3 
r+ m 
Mi- A4A 
po-r?B 
JImilton Dcnd Spring 
T F I - I A  
DPCanyon ilcar TV=3 
DFCanyon 400 yds west 

LA-1 
LA- 1 A  

of 'rw=3 

11 

'1 . 
V I  

18 

I1  

. I1 

tf . 
I 9  

9 I  

1I 

I 1  

9 1  

9 I  

11 

- 11/39/66 
91 

11 

@* 

- d /m/;' 

2640 3 
Dkg 0 

Edkg 9 

149 .0  
33.1 
93.6 
87.1 

G56.2  
317. G 
483.1 
1354.4 
178% 2 
2720.3 
1339.2 
19.6 
15.1 

RIig s 

20.2 
226.2 

15.9 
3.0 

1.G 
7403.0 

93.8 
(5.5 

flk e . 
BL g 
Eke: 0 

51.3 
3.3 

lG.7 
6 . 0  
23. G 
1.G 
3.6 

1674.0 

2614.0 
1G. 5 

Bkg 

10G8 

of R . P . G e  

4 . 0  --- 
-a- 

2.2 
0 . 5  
1.4 
1.3 
9.4 
4.3 
7.3 
13.3 
26.0 
40.9 
20.1 
2 . 0  
2.3 
I..... 

3.0 , 

32.5 
2 . 4  
0.5 

0 .2  
111.2 

1.5 
1.0 

Bkg . 
Eq. 
m g .  
7. 7 
0. €5 
2 . 5  
0.13 
3 . 5  
0. 2 
0 . 5  

. 25.1 

39.2 
2 . 5  . ..- - 



a .  

1 

C.. 3 

I 

1 

i 

I 
I 
1 
i 
j 
1 
I 
1 

I 
I 

i 
I 
i 

I 
I 

i 
i 

i 
i 
I 

i 
! 

! 

I 

! 

I 

Collection Date - d/*Z 
11/28/66 . . Bkgm 

-I- 

D-- 

233.7 
35.8 
---. --- 
0.1  
0.1 

0.1 

0.1 

mu 
7.3 
aa ” 

59.4  
“.I 

-0- 

1.0 
0.1 



C. 

8 

I .  

.- 

. s i  Yununrjr i l ,  

Sanplc Collection Dato 

100. ICG-4 ' 2 / 9 / 6 7  

i o7 .  
108. 
109. 
110. 
111 . 
112 . 
113. 

11.5. 
32G. 

1140 

0 
. 118. 

119. 

120. 

121. 
122. 
123. 
124. 
125. 
126 
3.27. 
128 
129. 
130. 
131. 
3.52. 
133. 
134. 

2/15/67 
19 

11 

2/1G/67 
I 1  

I1 

19 

1t 

2/17/67 
2/12/67 
2 / 3.9 / 6 7 
2/2C/G? 

Blrg 

EikG 

Bkg . 
1 3 1 q  
E?zg 
Bkg 

!io. 0 
115.0 
110.0 
130.0 
110.0 
105.6 . 
10.5. 0 
110.0 
105.0 
305.0 
105.0 

9 4 . 0  
105.0 
1000 0 
116a0 

--- 
-.I- 

--- --- 
#I-- 

0.8 
1.7 
1.6 
1 . G  
1.6 

. 1.c; 
1.6 
1.6 
1 . G  
1.6 
1.6 
1.4 
1.6 
1.5 
1.7 . 

, 



5 January 11, 1563 

138. 
3.39. 
140. 

141 
1-42. 
143. 
144. 
1 4 6 .  
3.46 0 

147 
148 .  
14s a 

15G. 
151. 
152 
153. 

;;;: 
1%. 
157. 
l 5 G .  

1GO. 
lG1. 
I G 2 .  
1C3. 
104. 
165.  

I 166. 
! 167. 

3..G8. 
I 1G9. 
! 3.70. 

171 
178. 
173. 

I 174. 
I 175. 
I 17G. 
I 177. 

l7f3. 

I 
! 

I I 159. 
I 

I 

I 

I 

! a  

Co 1 1 cc 1: j.0 xi D at  8 

2/22/67 
3/3/67 

3/18/87 
3 /1 /G7  
3/5/67 
3/2/67 

I f  

I 1  

8 1  

3/3/67 
3/1/67 

1 )  

18 

a t  

I 1  

II 

I1 

l t  

V I  

4/3/67 
1 )  

P I  

1 I  

I 1  

I 1  

I1  

1 I  

11 

4/4/67 

3/3/67 

- V I  

I1  

L i / l l . / G G  . 
5/2/67 
4/24/67 
5/2/G7 

6/5/61 

I1  

1) 

.I( 

I1 

1 5 . 1  
3.7 
13.1 
s1.3 

202.3 
207G. 0 

91.1 
21.3 
70 .7  
53.5 
5 7 . 0  
172.7 
183.7 
613.1 
1323.5 

, 2608.4 
1515.3 

92 .9  
43.6 
5 0 . 0  

152.2 
33.4.4 
li‘G.4 
522.1 
1134.9 
2544.4 
63.0 
159. G 

21CIG. G 
28.3 

0 

.3.G. 3 
193.2 

16.8 
492) 0 0 
254.0 
942.8 

21.4 
21.3 
a ~ 4  

0 . 2  
0.1 
c. 3 
0 . 5  
3.0 

0.1 
0.3 
1.2 
0 . 8  
0 . 9  
2 . G  
2. (3 
9.3 

30.2 
22.3 
z . 4 
0 .  ‘i‘ 
0 . 8  
3.  3 
a.  5’ 
2 . G  
2.  7 
17.0 
33.2 

0 . 9  
2 . 4  
31. G 
0.4 
0.3 
2 . 9  
0.3 
7 . 5  
3 . 8  

1 4 . 2  
0.3 
0 . 4  
0.3 

31.2 

199 9 



JunuzL1.y 11, 1S68 

Co 1 1 e c t io 11 D at 8 

5/2/G7 
II 

I t  

I t  

153.0 
77.2 

8435.2 
2 7 2 0 * 0  

405.2 
93.2 

3 0 5 . 0  
GO. l3 

635'1.4 
- 9  G 

104 .4  
x . 2  
15.3 
25.2 
203.7 
1G.3 
25.7-  

e%'. 

2 . 4  
1 . 2  

9 0 . G  
42.0 
6.1 
1 . 5  
1 . G  
1.2 

95 .5  
0 . 4  
1.6 
0 . 4  
0 . 2  ' 

0 .  *I 
0. t: 
0.2 
0 .  4 

179. 
130. 
121.. 
132 * 
183. 
134. 
135. 
18'; 
3.67. 
IS3. 
189. 
3.50. 
191 
102. 
3.9.7. 
194. 
195. 
136. 

I 107. 
I 

11 

32.0 0 . 5  

23.G 0. a: 
3.ss. 

199. 
200. 
203.. 
2 02. 
2c3. 
204. 

I 2cs. 
! 206. 
I 207.  

203. 
I 
j *  

203. 
I 210. 
! 211 

212. 
213. 
23.4. 
215. 

I 216. 

I 
I 
I 
i 

I 

I 

i 

i 

I 

29.4 
. 21.0 

L.' .  5. 
2 3 . G 
24.7 
19.4 ' 
23.7 
2 0 . 5  
25.3 

nr, 

0 .  4. 
0.2 

a 0.3 
0.4 
0.4 
0.3 
0.4  
0 . 3  
0.4 

40.9 
37.8 
23.G 
48 .0  
24.7  
IS. 5 
1915.5 
592.1 
3963. 'i 
414G. 5 

0 . 6  ' 

0 .  G 
0.4 
0 . 6  
0 . 4  
2.1 
23.8 
3.9 

sg. *- 
62.3 

4 

1 9  

6/7/67 
(I 



.) 
I 
I 

. I  - 

e 

I- - 

7 .  

i 
I 
! 
I 
I li 
I 

I 

i I 
! 

cm:rntJ 



- -8 

250. 

252. 
263 
2.64 
265. 
266 

a m  . 

267. 

258. 
250 
200. 
261. 
262 
2453. 
864 . 
865. 
266 

208 
269. 
270. 
971 . 
372 
399. 
274 
276. 
236 
277 
278. 
879. 

267 

280. 

281 

282. 

. 383. 
284. 
285 

LAO-1 
LAOla 
LAO-3 
D p o - 1  
DlrS-2 
D p o - 8  
DP Canyon near TN=3 
DP Canyor, at Peir 
(f l o c d  flow) 
G S - l  - 
Eo- 3 Pax-.?. 8 
Eo14 
E*: 
k K m - G  
€E017 
aKm-7.5 
m0-e 
Flood Plow, UP Canyon 

DP Canyon 
Flood Plow, DP Canyon 

t f  * 11 II II  

I 1  I1 I t  tl 

I+ II II I I  

t I  I# 11 I 1  

lf 

*I 

I 1  II 1 1  11 

t t  I 1  t l  11 

Base Flow 
Flood Flow 'I 

S m t a  C l a r a  Canyorr 

Santa Clara Canyon 

Santa Clara Canyon 

Rio Grande at Otowi 

Btat ion 26 

Station 8 

Station 16 

C o l l e c t i o n  Date. 

" Coohit i  
'' Embudo 

Rio Chama at Charnita 

( 9  ?I 

w 84 

7 /5 /67  
I1 

I I  

It 

,I' 

I 1  

l t  

7/13/67 
7/38/67 

' 7/20/67 
8/1/67 

8 /6 /67  
7 / 5 / 6 7  
7/11/67 
8/7/67 

8/11/67 
' 8/22/67 

8/3/07 

8/9/87 

6/30/67 

E .  11 

I t  11 

I f  tt  

DATE: 

.ani 
' d / d Y  - 

181 rn 1 
1415.2 

963.2 
4938 . 0 
4183 7 
3368.0 
1453.0 

818.3 
78 .7  
87.6 
80.2 
101.6 
234.6 
235.6 
406.8 
814 G 

2268.2 
1034.1 

942.2 
433.6. 
583.1 
810.0 
815.7 
529.7 
947.0 
240.9 
29565 
634 . 8 

3567 

22.6 

23.1 

2 7 . 8  
27.3 
38.3 
36.7 

387.4 

$6 of B.P.G. 

2.7 
. 21.2 

14.4 
74.1 
62.8 
50.5 
2x. 8 

12.2 
1.1 
1.3 
1.3 
1 .5  

' 3.5 
3.5 
6.2 

12.2 
34 .0  
15.5 

' 5.8  
14.2 

6 . 5  
8 0  9 

12.2 
12.2 
8.0 
1.4 
3.6 
4.4 
8 . 0  

0 .5  

0.3 

0 .  3 

0.4 
0 . 4  
G. 6 

. 0 . 2  

I 

! 



286 
287 f 
388 . 
289 *. 
BBO. 
891 . 
292. 
293. 
394. 
295. 
296. 
297 ., 
298. 
199.. 
300 .. 
SOP . 
302 .. 

I 

303. 
304. 
305 
306. 

307 
3b8 . 
309 . 

. 310. 
311 
3x2 . 
313. 
514 . 
315. 
316 
317 

318 
319. 

I 

330. 
3a3. 
322. 

! 
1 
i 

3a3 . i 
! 

I .  
! 
1 

LOS ALAMOS SCIENTIFIC UBORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

- - 1.. J . DATE: August 28, 1968 

SZEllpL€? Collection Date 

MC(F.3 
Mco-4 
iaC0-s * 

XCQ-6 
BE*?. 5 
Bico-8 
DPO-1 
D P O - S  
LAO-1 
LAO-2 
Lao13 
LAO-4 
DPO-1 
PPS-2 
D m - 2  
DPS-4 
Surface flow# LIL Canyou 

UGi 
LAO-2 
LAO-3 
Surface flow, l& Canyon 
. ne= LAO-3 ' 

Gauging Stat ion #1 
Surface flow MCS-3.3 
x o I 3  
Mc0-4 
l&m-=5 
?&20-6 
Mco-7 
Mco-7.5 
Nco-8 
Flood flow, Nortandad 

d/4/67 
91 

t 8  . 
I7 

I 1  

I t  

8/2/67 . ?? 

11 

' 1  . 
1 :  

I 1  

9/13/67 
t i  

II 

I! 

*t 

I 9  

t l  

I 9  

at Cmega Site 

81 . .  
LAO-4 ' 9/13/67 

' 9/14/67 
tl - 
?f 

?V 

I+ 

81 

I# 

. I1 

1: 

7/11/67 
+I I t  t* 7117/67 
at GS #1 

Mort andad 7f 12/07 

Lewer Mortandad Flood 7/11/61 
8 I  ?I 81 7/1Y/61 

Surface Flow - G S l  .. 10/26/67 

Flood flow# Middle . . 

:1 8* 11 7/17/87 

78.7 
79.3 

201.0 
226,7 
670.3 

2014.7 
1695.5 

557.7 
118.1 
rJ6S.C 
805.8  
415.2 
399.0 
705.7 
383.7 
542.8 

57.7 
87.7 
519.7 
614 . a 
502.8 
465.6 
21s. cj 
1169.6 
604.7 

1356.4 
200 .0  
181; 1 
644.1 
599.4 
1656.2 

45.1 
44.i 

43.0 
43.6 
52.6 
43.0 
76 .3  

% of R . P . G .  

1.2 
1.2 
.SI 0 
3.4 

10.1 
90.3 
25-5  
12,9 
1.8 

14.5 
12 ..l 
6.2 
6 . 0  

10..6 
. S..8 

8.2 

0.9 
1.3 
7.8 
B ..a 
7.6 
7 . 0  
3 ..3 

17.6 
9. t 

20.4 
9.0 

8.7 
9.0 

24.9 

a .7  

0.7 
0.7 

0.6 

0 .8  
0 .  B 
1.1 

a. 7 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO6 ALAMOS. NEW MEXICO 

I 

I 

' TO: 

. 
329. 
-6 
3a7 
33%. 
329 
330. 
838 . 
3.32. 
333 
384 . 
336 
336 

337 

338 
2340 

341 
342.- 
943. 
344= 
345 
346 
347 
348. 
34s 
350. 
361 .. 
3!52 

sue 
365. 
356. 
367 . 
358 
369.. 
3BO.  

301, 

3s. 

363. 

Sample 

10 - -  

Collection Date 

n 
FI  

n 
*f 

10/27/67 
10/24/67 
10/27/67 

11 

n 
1* 

l0/24/67 
10/27/67 

f l  

. I1 

' n  

11/9/67 
3/11/67 
9/27/67 

5/14/61 

. e# , 

DATE: August 28, 1968 

a/nr/"i' 

126 8 
448.7 
383.2 
427.Q 
287.9 

73.7 
222.6 
448.4 
482 . 8 
1412 G 

650 .5  
61.6 

57.4 
663.7 
535.8 
481.6 

341.1 

600.0 
641.6 
682.0 
812.1. 
44.7 
33.7 
33.7 
65.8 
36.3 
40.5 
33.2 
34.2 
27.4 
34.2 
34.7 

. 36.8 
243.6 

' 2.91 1 

82.6 

45. a 

102.6 

1.9 
$ . I  
5.6  
6 .4  

' 4.0  
1.1 
3'3 
6 .7  
7 .2  

21.2 
9.8 
0 .9  

c. 9 
10.0 
8 . 0  
7 . 2  

6. I 
0 .7  
7 . 5  
9.6 

10.2 
12.2 

0.7 
0 .5  
0.5 
1.0 
0.5 
0 .6  
0 . 5  
8 . 5  
0.4 
0 .5  
0.5 
0. 5 
3.6 
4.4 

0 . 8  

1.5  

! 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO8 ALAMOS. NEW MEJCICO 

* !  

I 

DATE: Augulst 28, 1968 11 TO: . w e  Pa p t f p * m  - -  

w2 

363 

3a. 
365 0 

368 * 
367 
368- 
369. 
370 
371 
372 
373 
374. 
375. 
376 
379 . 
398 

380 0 

383 0 

379 8 

382. 
sa3 
385 
386 
387 
sisa. 
389 0 

390. 
391 0 

383 1 

394. 
395. 
398 
397 - 
398.. 
399 . 
400. 

384 8 

3e2 8 

aSS.8 

99.5 
37.9 
343.3 
32.1 
33.2 
34.2 
46.8 
42.4 

ZZO4e 0 
1863.0 
8059.0 
011.0 

57.1 
48.7 

B58m 0 
475s 0 
493.0 
879.0 

369.0 
69.7 
181.7 , 

, 68.0 
a63.3 
492.1 
319.9 

611 0 
1132 0 

4a.8 
36.6 
46- 8 
36.1 
28.3 
3a.7 
36.6 
39.8 
32.5 - 

310.8 . 

37.2 

3 of R A G .  

2.5 

0.6 . 
0.  6 
0.4 . .  
0 . 5  
0 . 5  
0 .5  
0.7 
0.6 
18.1 
22.0 
30.9 
13.7 

0 .  B 
0.7  

1299 
7 .1  
'1.4 
4.2 

5.5 
0.9 

0.9 
2.3 
7.4 
4.8 

7.7 
17.0 

0.4 
0.5 
0. 6 
0.5 
0.4 
0.6 
0 .5  
0.6 
0 .  S 

0 . 6  

a.7 

4.8 



LO8 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

I 

i I 

1 
I 
I 
1 
1 

I 
I 

i 

I 
I I 

i 

i 
I 

I 

401 e 

402. 

403 e 

404. 
486. 
406 
407. 
408. 
do@. 
410. 
421 
412 - 
413. 
414 
41 6 
4€6 
417. 
4'18. 
619. 
420. 
a x  
42.a I 
423. 
434. 

436 
427. 
428. 
429. 
430. 
491 e 

4 a  
483 rn 

494 e 

' 436. 
436 I 

' 437. 

, 439. 
440. 
441 

as. 

438. 

,Sam310 

12 _ -  

Collect,%gn, Date 

12/7/67 

W 

1/26/61 

l./24/6% 
1/36/68 

1f 25/68 

1/24/68 

n 

n 

M 

PP 

*v 
P I  

N 

P* 

n 
I# 

I S  

DATE: August 28, 0968 

- d)m,% 

39.8 

3'7.2 
1rn88.0 
1372 €I 

50.4 
5234.0 

Y738.0 
279.3 

54.6 
52.5 
86.6 

580.0 
428.3 
389 .B 
487.2 
317.1 
404.7 
1369.3 

$9.8 
1310. Q 

880.0 
U 6 7 . Q  
1381 0 

llO* 0 
52.5 
85 .0  

301. 0 
410.0 
3?1* 0 
440.0 
377.0 
861.0 
63.8.0 

60 .0  
61.4 
67.2 
80.3 
196.0 
242.0 

68.8 

a7i.o 

3 of. B.B.G. 
0.8 

0 .8  
162.0 
20.6 

0.8 
18.5 
11.1 
4.2 
0 .8  
0 . 8  
1.3 . 
5.7 
0 . 4  
5 . 5  
8 . 9  
4.8 
6.1 
13.1 

l * O  
19.7 
12.0 
18.9 
20.7 

1 . 0  
1 . 7  
0 . 8  
1.3 
4 . 1  
4 . 5  
G.2 
5.6 
0 . 6  
8 .7  

12.9 
9.8 
1 . 0  
0.9 
1.0 
1.2 
2 . 9  
3.6 



LOS ALAMOS SClENTIFlC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

13 - -  

f ,  o.$! B.P.0. 

a. 3 
6*1 
8.1 m.sr 

. 8.9 

4?*8 
83.5 

a334.0 
32212.0 
16S7 0 0 

43.0 
?Ob 8 
75.1 

188.8 
172.2 
342.3 
43.4.. 6 
800.5 

58.6 
263.5 

167.5 
4603 0 1 
1 1 B O o  0 
l U . 8  
1807 6 

8%. 0 

0 0  7 
1.3 

20.6 
16.8 
2s.r 

096 
a00 
1.0 

0.2s 
5.1 
6.5  

12.0 
00  7 
9.8 
7.4 
8 . 3  

66.1 
1708 
32.8 
22.6 

2.7 

4.6.8 0 

443. 
BBQ 0 

461 
462. 
459. 
454. 
468 
466 0 

467. 
488. 
ass . 
460. 
461 
462 
663 
484 0 

465 
466 0 

4C3f 0 

468 0 

85.3 0 0  8 
4-6 Q 

I 37.8 0.6 

58.2 
as.4 

0.6 
473- I 

I 474 0 I 
. /  476, 

476. 
! 

34.1 0.5  

48.1 
91.6 
34.1 ' 

0.6 
0 .4  
0.5 

Gauging Station I1 
Tw-lA 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 

TO: W. D. Pyrtymua 

4v7 . 
478 
Q7B a 

480 9 

4.83 
e a .  
483 a 

4a4. 
485 . 
488 
487. 
488 . 
48s.. 
490 a 

491. . 
492 . 
4.93. 
494. 
498 a 

496. 
4 S 7 a  
498. 
499. 
600 . 
603 . 
503 

34.6 
S3a 1 
= a  0 
S4.X 
28.3 
S2aG 
34.6 
42.0 
43 8 .6 
40.4 
39.4 
46.2 
37.3 
54.6 
38.9 
870 3 
40.9 
46.2 

1-6 0 
492.0 
1138. Q 
32.6 0 
413.0 

68.8 

61.6 

96 of R a P B G ,  

0.6 
oms 

0.4 
0.6 
0- 5 
6.6 
0.7 
Om 6 
0.6 

0.6 
0.8 
0.6 
0.6 
0.6 

. 0.8 . .  
0.  b 

0.7 

0.7 
16.5 

7 . 5  
17.3 
4.9 
6.3 

0.7 

Q.8 

. 



LOS ALAMOS SCIENTIFIC LABORATORY. 
.UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

I 
t 

$16 . 
' 607. 

818 s m  
a00 
623 
@a3 0 

sa3 * 
524 b 

a5. 
526 
taw. 

' 628 
52s . 
530 I 
831 . 
632 0 

53% a 

634. 
535 . 
536 0 

531 . 
538 0 

639 . 
54Q 
641 0 

' 642. 
643 0 

544 0 

845 
546 0 

641 
. 6480 

549 . 
550 a 

551 a 

562 
I 

553 
654. 

545. 

43.6 0.7 
46.7 0.7 

163.3 2.5 
48.7 0 . 7  

I 

!. 

. .  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO0 ALAMOS. NEW MEXICO 

666 0 

&5? 0 

568 
559 0 

5604 
561 
56B 
5630 
564 0 

s66 0 

566 0 

687.. 
668 0 

tie$ 
070 
571 0 

5730 
572 

574 e 

6'150 
676 0 

577 
578 0 

879 a 

580, 

DP6-4  
Lo8 Alamos Canyon 1.6 

aailes east of TW-3 
08-1 
MC0-3 
Mc0-4 
EO-5 
&IC016 

B I  

8/8/68 

8/6/68 
t 9  

W 

tf 

DATE: August 28, 1968 

43.8 
6205 
38.3 
4300 
4a.s 
60.  a 

370.6 
81.4 
16308 
168.0 

189 4 
305.0 
199. O 
P80.1 
203.1 
186.8 

270.1 
5803 
75.6 
14.6 

320. a 
117 8 
3302.6 
340.3 
690.8 
519.2 

~ 8 4 .  a 

404 2 

Of B3.P.G. 

00 7 
0.9 
0.8 
007 
00.6 
0.6 

1.2 
2.5 
2*!3 
2.8 
2.8 
4.0 
300 
2.4 
3 . 3  
208 
6.1 

. 5 0 6 .  

8.6 
. 0.9 

101 
1.1 
1.8 
1.8 
'3.1 
6.2 

10.5 
7 . 8  



i 

I 
I I 
i 

I 

I 

i 
I 
I 

I , 
i 
I 

I 
I 

I 

! 

i 
I 

I 

I 
I 
I 
I 
I 

U N I V E R S I T Y  O F  C A L I F O R N I A  
LOS WOS SCIENTIFIC LABORATORY 

(CONTRACT W-7405;BNG-36) 
P.O. Box 1663 

LOS ALAMOS, NEW MEXICO 87544 

1 .  

, 



D a t e :  D E C $ ,  1467 
I7 GROUP H-7 

. LOS ALAMOS SCIENTIFIC LABORATORY 
LOS ALAMOS, NEW MEXICO 

U . S . G . S .  WATER SAblPLES 
I 

i 
i 
I 

! I 

i 

I 
i 
i 
I 

I 

I I 
i 
I 
I I 
I 

1 
I 

I 

I 
! 

I 

I 

Received H-7: PJOU t q ,  / ~ 6  7 

J a 
U. S.G.S. 
Sample 

Des ignat ion I 

FLOC o Fuw J 
I '  @ " 

I. I #  

i- * t- 
I .  + 



December 21, 1967 

Enclosed are data obtained fscm water saaplee ab- 

mit ted t o  ua for analyses. These Nta are for your in- 

Sincerely, 

Sric 8, Fowler 
Alternate Group Leader, Zb7 
hdustrlal Baate Treatment 

5 F  t t r w  

I '  

I 



Receiv-d H-7 

Date: De.- 2 ~ ,  l q ~ a 7  GROUP H-7 
LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS, NEW MEXICO x 
U . S . G . S .  WATER SAMPLES 



GRO 
LOS ALAMOS SCIE 

LIP H-7  
QTIFIC LABORATORY 

LOS ALAYOS, NEW ldEXfCO 

U.S.G.S. WATER sAm.,Es 
Received H - 7 :  D e  cn y ,  I q L  

T 
El a a U.S.G.S. 

Sample 
Des ignat ion  m 

E 
0 u d  T 9) 

+r 
X a" a 

a I I 

I I 

I 
i .  
I 

I 
! 
I 

I 
I I 
I 

i 

f 

I 
! 



i 

i 
I, 

I 

TO . 
F R O M ,  : 

SUBJECT : 

SYMBOL : 

are 

1. 
a .  
3. 
4. 
6. 
6 .  
7. 
8. 
9. 

The following water samples were delivered t o  your 
laboratory on December 8 ,  1967 for 0b.enica.l and tritiua 
analysis. Duplicate samples for radiochemical analysis 

being held pending the arrival of a radiochemist: 

100 
11 0 

12 4 

130 
14 

16 
17 
186 
19 
20. 
21. 
22 a 

23. 
24 
25. 
26. 
27 e 

28 a 

15. 

Collection Date 

D;PO-1 

D m - 3  
DPS-4 
Sewage Effluent DB-Past 
LAW1 
uo-2  
LAO-3 
LA014 
LAO-6 
Return flov 1.4'mile~ east of TW-3 
Gaging Station #I (Suriace flow) 

Dm-a 

1~s-3.9 (surface ziow) 

. . D  

12/5/67 
11 

n 
W 

t t  

** 
I* 

If 

I t  

@I 

#I 

12/6/67 
81 

lt 

II 

W 

8J 

# I  

# I  

91 

H 

I? 

II 

n 

13/7/07 
12/6/67 
11/7/67 
21/17/67 



.f 
I 

LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW MEXICO 
. UNIVERSITY OF CALIFORNIA 

' .i 
.I' 

CoXlection Date 

W i l l Y a a r  R. Purtyaun 

I 



I 

I 
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I 
I. 

I 
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! 

I 
I 

i 
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LOS ALAMOS SCIENTIFIC LABORATORY 
. UNlVPRSlrY OF CALIFORNIA 

Lob ALAMOB. NEW 

OFFICE MEM.ORANDUM 
ro : .  W i l l i a m  R e  Kennedy, Group Leader, 'II-6 DAT~: Ravf98ober 14, 1967 

W i l l i a O a  D e  PUSCymUa, USOS 

'IRBTER SAMPLES 
FROM : 

SUBJECT : 

SYMBOL t 
o m  

. 
The following w a t e r  samples were dalivered to your laboratory 
for tritium and c h d c a 3  annlygis on November 14, 1967: 

FURTRITIUM: . 

Sample 

1. 
2. 
3. 
4. 
5.  
8 .  
7 .  
8.  
8 .  

lo. 
11 e 

12. 
13. 
3.4 e 

16. 
16 
17 
18 e 

l9* 
20. 

82 e 

24. 

' 26. 

88. 
290 
30 
31 

a i .  
83. 

as. 

a7 

. ." 

. .  



! 

TO : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 



IN R8PLY 

RBPLP T O P 6  

U E R S I T Y  OF C A L I F O R N I A  
h S  &.AMOS SCIENnnC LABORA!IURY 

P. 0. BOX 1663 
[COlStRACr W-f4O!LENO-S6) 

LOS ALAMOS, NEW MEXICO 87544 

Mr. W. E. Eale, District Chie l  
U. S. Geological Survey 
Water Resources Division 

Albuquerque, Hew Mexico 87106 
P. Om BOX- 421'7 

D e a r  MI?. Hale: 

Enclosed are the results of mdiochentical analyses 

of water saxnples completed through August, 1967. 

Yours very truly, 

W i l l l a 8 1  E. Kennedy 
Group Leaer, 8-6 

Enc. As noted above 

bcc: C .  W. Christenson, H-7 (w/enc.)*-m 
W. H. Adam, E-7 (w/enc.) 
C. R. Barnett,  H-6 (w/enc.) 
W. D. Purtymun, USGS (w/enc.) 
Mail & Records (2)(w/o enc . )  
H-6 F i l e  (w/enc.) . 

.- 

, I  



1. 
2. 
3. 
4. 
5 .  
6. 
7 .  
8 .  

9, 
10. 
1’ 
12 
13. 
14. 
15. 
16 

8anaple Colleqtioxl Date 

-1 ( p r e p u ~ ~ e d  47 hrs.)  
PsrE.1 
PM-1 
PBB-1 
PM-1 
-2 (prepumped 5 min.) 
a - 2  . 

Pal-2 
PM-0 

34 -2 . 

P?d-2 1’ . 47 

PM-3 (Sample fro= 1,000 f t )  
Px-3 D I  , I” 1,500 ft) 

n 72 . 11 

94 ‘I 
91 

121 
144 ” 

l t  

11 

2 1/2 hrs.  11 

10 hrs. 11  

. 22 I1 
14 

?I 

PM-3 *I 2,000 ft) 
-3 13 ” 2,400 ft 
Gaging Sta t ion  #1 
(surf ace flow) 

17. PZCS-3.8 (surface flow) I 
I X8. WS-3.0 (surface flow) I 19. Mco-3 

;;: ;=;*s 

120. Mco-4 
121. IYICO-5 I 

123. MC(s-7 
i 32. m-6 

i 26. DP Canyon near TA-23. 
I (surface flow) 

#Part of sample lost. . .  

2/16/67 
2/17/67 
2/18/67 
2/19/67 
2/20/67 
2/2 0/67 

2/20/67 ’ 

2/2 O/6 7 
2/21/67 
2/21/67 
2/22/67 
2/16/67 
2/16/67 
2/16/67 
2/16/67 
5/2/67 

5/2 /67  

5/2/67 
5/2 /67  

5/2/67 
5 /2 /67  

5/2/67 
5/2/67 
5 / 2 / 6 7  

5/2/67 
5/3/67 

, u  

. 2 . 0  
1.6 
2.2 
0.6 

2.2 ’ 

0.9 

0.  8 

( 0 .  5 
( 0 . 5  

l a 3  

1.4 
OF 7 
0.9 
2.0 

(0 .5  

1.2 

0 .  8 
1.1 
1.0 
0.6 

. 0.7  

0 .7  

0 .  9 

Om 8 

0.9 

0.9 

Gross 0 (gama) 
d/m/1 

1.4 
5.0 

7.2 
6 . 0  

, 10.2 
2 . 9  

5.8 
22.6 

7.1  
4.8 
4.9 

6 . 0  

6.5 

5.1 
9.8 

268 8 

156.7 
175.6 
79.7 

81.1 
30.1 
23.4 
32.2 
192.3 
27.9 

>lo, 000. O* 



I 

27, 

28 . 
as . 

I 30. i 
31 . 
3 2 m  

33 

34 . 
35 . 
36 'e 

31 . 
C 
L 

39. 
n40. 

41. 
42. 
4s . 
44 
45 
46. 
43 . 
48 . 
49. 

! 50. 
1 

t 51. 
1 52. 
I 

i 53. 
I 54. 

DP Cmyon near TW-3 
(surface flow) 
U0-l 
UkO-4 
Guajg Canyon 12 
(surrface flow) 
Quaye #Ul3Qa 6 
(surface flow) 
Guje Canyon 3A 
(surf ace flow) 
Guase Canyon A '  
(surface ifow) 
spring 4A 
Doe Spring 
Doe. Spring 
R i o  Chmaa at Chamita 

8io Grsrnds at Eabudo 
B i o  drande at Otorri 
Rio Grornde at Cochitl 
Gravel P i t  near TA-18. 
Surface water at  TA-18 

LArm 
LA-3 
LA- 4 
LA-5 
LA-6 
G-1 
G - U  
0-2 
G-3 
G-4 

G-5 
0-6 

5/8/67 
S/%J67 

5f 5/47 

5/5/67 

5/5/67 

3/5/67 

Jan. Feb., 1967 
5/8/6? 
5/9/67 
5/1/67 
5/1/67 
5 1 ~ 3 7  
5/1/67 
5/3/67 
5/2 /67  
5/2/67 
5/2/67 
5 /2 /67  

6l2/67 
5/2/67 
5/2/67 

u 

0.14 

(0.5 
' II 

H 

It 

f I  

ti 

f 1  

81  

11 

1.5 

1.1 
2.3 
2.3 

(0 .  5 

2.6 
3.8 
0.9 
5.0  

14.c 

( 0 . 5  

1 )  

I 1  

11 

I 1  

6 .0  

1.0 
1.3 

Gross 6 (gamma) 
d / d l  

142.9 

248.8 
32.6 
15.9 

9. P 

11.3 

10.3 

17.8  
a 12.6 
25.8 
14.0 

. I  

10.2 
8.3 

, 20.2 
14.0 
17.2 

3.5 
3.5 

7 . 4  
8.2 
7.5 
3.7 
7.6 
7 . 5  
7.7 
7 . a  
2.9 

3.1 

I '. 

.. 



I '  

U 
Ud2 

1.4 
<0,5 

Sample Collection Date 

55 . 
56. 5/9/67'  . 

6/26/67 
6/26/67 

1.0 
ct 

8.0  

6.0 
4.1 
6.8 
7.1 
3.2 
2.8 
2.0 

9.1 
15.6 
2.8 
1.9 
1.8 
3.2 
3.2 

25.6 
6 . 0  

57 
68. 
69 

$0. 
61. 
62. 

; 03. 
64 

85.  
66 1 67.  I 

I 6r 
I 09. 
I 70 .  

71 
72 . 
73. 

6/26/87 
6/26/67 
6/26/67 
6/26/67 

6/27/67 
6 / Z  7/67 

6/27/67 
6/27/67 
6/27/67 
8/27/67 

6/27/67 
6/27/61 

0.8 
0.9 

2.1 
2.0 

1.0 
11 

0.7 

1.0 
0.7 

11 

W l  

( 0 . 5  

0.6 
( 0 . 5  

1.0 

11 m 6/27/07 

I@ #9 6/27/47 
PaJarito Canyon at 6/26/67 
Rio Grande 
mrtaridd Canyon at  6/26/67 
Rio Orande 
Frijoles Canyon at 6/27/61 
Rio Grande 
Ancho Canyon at B i o  Graxrde 6/27/67 

Wt I 74* 

1.0 22.3 

8.9 

1.8 

j 75. 

7=* 

t I  ( 0 . 5  

I 



1 
I 

i I 

i 

! 
I 
I 

I .  
I 

U N I V E R S I T Y  O F  C A L I F O R N I A  
LOS ALAMOS XIWTIFIC LABORATORY 

P.0 .  Box 1663 
(CONTRACT W-740s-BNG36) 

Los UAMOs, NEW MEXICO 87544 

September 0 ,  1967 

Enclosed are data obtained from water sasples sab- 

m l t t e d  to UE for analy888. These data are for your in- 

formatson and files. 

-IC E. Fowler 
Alternate Group Leader, 8-7 
Inducstrial Waste meatment 

EBF:tra 

Encl: USG8 Water Samples, August 30, 1987 ' 

bcc:  Mail and Records (2) ,. w/o encl  
H - 7  f i l e s  (2) 

I 



U N I V E R S I T Y  OF C A L I F O R N I A  
LOS ALAMOS SCIENTIFIC LABORATORY 

P.O. Box 1663 
(CONTRACT W-7405-6NG36) 

LOS.ALAMOS, NEW MEXICO a7544 

September 8 ,  1967 

m. Illliar S. Hale 
D i s f r i c t  Chief 
U. 8 ,  Geological Survey 
Ground Water Branch 
B. 0.  Box 4217 
Azbuquerque, Lpew Mexico 87106 

Dear Mr. Eale: 

Enclosed axe data obtained from water samples sub- 

r i taed  t o  UB for analyses. These data are for your in- 

formation and f ilee. 

Shacerelp, 

Eric B. Fowler 
Alternatg Group Leader, H-7 
Industr ia l  Waste ‘Qreatment 

EBF : t r w  

ZPCl: mGs water simples, August 3.0, 1667 ’ 

bcc: Mail and Records (2) ,  w/o encl . 
H - 7  f i l es  (2) 

i 



Is Date:- GROUP €3-7 
LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMQS, MEW IEXICQ .' . .  
t / 

U . S . G . S .  WATER SAWLES , 7 

Analyzed I i - 7 : ~ ~  ,- - 3 L l  

U . S . G . S .  
Sample 

Designation 

Q 

d 
- 

a 
e 

. .. 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNlVIRSlTY OF CALIFORNIA 
109 ALAM08. NEW MEXICO 

. I  

.OFFICE MEMORANDUM 
W i l l i a a p  R. Kennedy, Group Leader, E-6 90 . . 

FROM : 

SUBJECT : 

SYMBOb : 

The following wator~samples were delivered t o  the laboratory 
f o r  tritiunr and chamical analysis. Samples for radiochemical 
analysis are being held, pending the arrival of a radio- 
deaaist # 

S m l i n g  Station CollectAon Date 

R f o  Chasna at Chamita A p r i l ,  May, 
June. 1967 

Radiochezaical Tr3tium 

]I: x X 

R i o  Gsande at Embudo 
B$o Qrande at Otowi 
R l o  Grande at C o c h i t i  
S a n t a  Clara Station 

Smta Clara Station 

S a n t a  Clara Station 

m. .a 
No. 16 

X 
X 
X 

x 
X 
x 

x .  
X 
X 

6/30/67 X X X 
19 X X X 

loo. 26 
DPO-1 
Dpo-3 
LAO-1 
LAO-3 
LA*4 
Eo-3 
rf3Co-B 
MCD-6 
EO-6 
hlco-7.5 
Pdco-8 
Flood Flow - 

ti U 

n W t  

I1 W I  

11 B I  

11 19 

11 X X x 
X 
x 
35 
x 
X 
X 
X 

8/3/67 
8/2/67 

DP Canyon 
I1 PI 

PI  01 

VI I 1  

11 91 

11 L l  

X 
X 
x 
X 
x 
x 
X 
X 
X 
X 
X 
x 

n 

7/6/67 
7/l l /07 
?/13/67 
7/18/67 

8/3/61 

;t/ao/si 
8/1/67 

a/a/w 

X 
X 
X 
x 
X 
x 
X 

X 
X 



x 
X 
x 
X 

I 

S t a t i o a  mnaber in Banta Clara Canyon refers t o  station eetab- 
l isbed i n  seepage runs in 1958, 1959, and lM0. 

x 
X 
f 
x 
f 



U N I V E R S I T Y  O F  . C A L I  F O R  N I A 

I 

I 
1 

I 
I 

I .  

i 

i 
I 
I 

I 

Los AWOS SCIENTIFIC LABORATORY 
(CONTRACT W - 7 4 0 5 ~ ~ 0 - 3 6 )  

P. 0. Box 1663 
LOS ALAMOS, NEW MEXICO 87544 

mCm%: B67-4878 

PBQLT Bi lJ . :  



! 

i 

U N I V E R S I T Y  OF C A L I F O R N I A  
LOS ALAMOS SCIENTIFIC LABORATORY 

P.O. Box 1663 
LOS ALAMOS, NEW MEXICO 07544 

(CONTRACT W-7405-RNG-36) 

Sincerely, 

bcc: Mail and Records (2) w/o enc 
H - 7  files (2) 



GROUP ?I-7 D a t e :  J&, q, 1 q L 7  

' k  
LOS ALAYOS SCIENTIFIC LABORATORY 

LOS ALAMOS, NEW MEXICO 

U .  S . G . S . WATER SAMPLES 
Analyzed H-7': Jv y  4 a - l y  I Y G 7  

e 
Received H-7: dvrJE Ag:19b7 

U . S . G .  S 
Sample 

D e s i g n a t i o n  

i 
I 
I 

1 
I 
I 
i 

t 

I 

I 
I 

a- 
I I I I I 

k 
- 



1 

I 

I 

I 

i 
i 
I 

i 

I 
I 
I 
i 
I 
1 
1 
i 
! 
f 
I 

OFFICE MEMORANDUM 
'TO : W i l l i a m  R. Kennedy, Group Leader, E-6 

Patrick A e  Rodripetz, U.S.G;Se 

WATBB SAXPLES FOR C3EMICAL AM) ~IocBE)rl3CAL ANUYSXS 

FROM : 

SUBJECT : 

USGS SYMBOIlr : 
The water samples listed below were delivered t o  the H-6 
laboratory on June ?8, 1M7. 

SPaagling Station Collection Date 

1. . 
a .  
3. 
4. ' 

& e  

6. 
0 .  
0 .  
0 .  

3.0. 
11 e 

3.2, 
13. 
14 
16. 
10 e 

17 e 

3.8. 
19 a 
20. 

Sprfag #I 
. Ir #z 

'' #3 
') #3A 
'I #3u 
'l #3B 
'I #S 
" #4A 
'4 $5 
" #SA 
" #6 
I' #6A 

#7 

#a 
" rn 
') 

Pajarito Canyon at R3o Grrsnde 
Bdortandad Canyon at R i o  Grande 
Frijoles Canyon at Ria Grmde 
ancbo Canyon at R b  Grande 

6/26/67 
6/26/67 
6/28/67 
6/26r'67 
8/96/67 
6/ZS/87 
6/27/67 

6/27/61 
6/27/67 

6/27/67 

6/27/67 

6/27l87 
6/26/67 

6/27/67 
6/27/67 

. 6 / a ~ / m  

w a 7 m  
6 / w m  

eJar;r/v 

w a w w  

Note : 
(a) Spring #fiB (ne sample) was beneath river level.  

. (b) SurPace flow at brtandad Canyon at Rio Grrrjlde 
appears t o  be sewage effxuornt from treatment 
piant at White mck. 

Patrick A . Rodrinuee 
For W.511Aa.m D. Purty;lutn 

PAR:mpt j 



, 

LOS ALAMOS SCIENTIFIC U B O R A T  
UNIVERSITY OF CALIFORNIA r!& .1. 

, .  

_-I 

OFFICE MEMORANDUM 
00 I Wllllan Bm Xennedy, Group Leader, E-6 

The following water samples were delivered t o  H-6 f o r  tritium 
analyses : 

1. 
2. 
3. 
4, 
5 .  
6. 
7 .  
8 .  
9. 
10 . 
11 
12 
13 
14 . 
15 
16 . 
17 

DFO-3 
DHanyon near W-3 (surface flow) 
Flood F l o w ,  DP Canyon at Weir 
(surf ace flow) 

Collection Date 

7/5 /67  
7/5/67 
7/5/67 
7/5/67 
7/5/67 
7/6/07 
7/5/67 
7/5/67 
7/5/67 
7 /5 /07  
7 /5 /67  
7 /5 /67  
7 /5 /67  
71 5/67 
7/5/67 
7 /5 /67  

7/4/67 , 

Wells LAO-4, LAO-5, and LAW6 in Los A l m s  Canyon were dry. 
Sample P17 was c o l l e c t e d  in new sediment sampling s t a t i o n  at 
the mouth of I)P Canyon. 

. W i l l i a m  P. Purtyakun 

WDP:mtj 

- . CC: C. 81. Christenson, a-7- 
CharZes R. Barnett, 5 6  
Bert F. Schnap, E-6 

BoV- w, E-7 

William D. Purtylwn, USGS 



I 

U N I V E R S I T Y  OF C A L I F O R N I A  
LOS ALAMOS SCIENTIFIC LABORATORY 

P.O. Box 1663 
(&NIRAcT W-7405-6NG36) 

LOS ALAMOS, NEW MEXICO 87544 

Enclosed are data obtaizmd tram water rea4p3+s 

tagbaitfed to UB for analyses. 

Pnforaat$oa sad  falearn 
These daw are for your 

bcc: Mail and Recorde (2) W/o enc . 
H - 7  files (2) . .  

I 



c4 c 
Date: a I ,  r t ~  7 GROUP H - 7  

LOS ALABdOS SCIENTIFIC LABORATORY 
LOS ALAUOS, NEW kfBXICO*-' 

e U.S.G.S. WATER SAMPLES 

Received H-7: /*JAY t7 r 4 G  7 

T I 

I 

I 

I 
I 1 
i 

I 

i 

! 

i 

i 
I 
I 
I 

I 
I 
I 

I 

U . S . G . S .  
Sample 

Designat i on  
I 

a 

0 

$$ 
3-20 c> 

d 9 * 



GROUP H - 7  
LOS ALAMOS SC XENTIF IC LABORATORY 

Date: ~1~~ f 6 ,  1967 

LOS ALAMOS, NEW MEXICO * "  a 
U. S .G. S .  WATER SUPLIES 

U. S.G. S. 
Sample 

Designation 

I 
I 

! 

I 
I 

I 
I 
I 

I 
I 

I 
i 
I 

I 
I 
I e 



I 

I 

I 
I I 
I 
I 
I 
i 

i 
! 
! 

I 

I 

I 
I 

I 

I 

I 
I 

LOS ALAMOS SCIENTIFIC LABORATORY 
.UNIVERSITY OF CALIFORNIA 
. LOI) AMYOS. NEW MEXICO 

OFFICE MEMORANDUM 
;TO : Wfll l faSl  R a  genaedyj Group Leader, 8-6 DATE: June 7 ,  1967 

FROM 

SUBJECT : 

SYMBOL : 

: Arden D. Eaeifner, B.S,G.S, 

WATm !W!@LES POR TRITIUM ANALYSIS 

IISGS 

The wa$er saanplee lieted below were delivered t o  the 
laboratory $or analysis on Spne 7 ,  1967. 

&. 
2. 
3. 
4. 
6 .  
$ a  

3 .  
8 s  
9. 
10. 
91 . 
l a  s 
13. 

.14. 
15 
16 
17 s 

SZUllPU? 

Well .- Bbc(t3 
Mco-4 
wo-s 
MCO-6 
MCo-7 
KO-? a 5 
Mco-8 

f1 

V I  

11 

?I 

w 
w 

Surface flow at Gaging Stat ion #1 
Surfaoe flow at Mcs-3.8 
Surf ace flow at MCS-8.9 
Well - LAO-1 

u0.2 
u o - 4  
DPO-l 
D P ( t 3  

*f 

8 t  

e t  

I( 

Surface flow at DPS-3 
Surface flow at DP Canyon above G.S 

Colleation Date 

6/7/67 
6 /5 /67  
6/6/67 
6/2/67 
6f 2/67 
6/2/67 

’ 6/2/67 
6/7/67 
6/5/67 

I 6/8/67 
6/2/67 
6/2/67 
6/2/67 
6/7/67 
6/7/07 
6/7/67 
6[2/67 

Wells LAO-3, 6, and 6 in Lns Alamaos Canyon and Wells aaz0-9, 
8.2, 6a5-A,  and 0.5-B in Bbrtmdad Canyon were dry 6/2/67. 

18. Surface Slow at mouth PaJsrito Canyon 6/8/67 

ADH:intj 



i 
*'O : 

FROM 3 

SUBJECT : 

SYbIBOL : 

I 

I 
I 

LOS ALAMOS SCIENTIFIC LABORATORY 
. UNIVLRSIW OF CALIFORNIA 
'LOB ALAHO.. NEW MEXI 

OFFICE MEMORANDUM 
W i l l i a m  8. Kennedy, Group Leader, E-6 . hay 

Fpillim lb. Purtyn\U, UmSoGa'So 

WATER SANPLZs 

osG8 

1. 

2, 
3. 
4. 
5. 
6 .  
1. 
8. 
B. 
10. 
11. 
12. 
13. 
14 
15. 
16. 
17 
18 
1s . 
20. 
a i .  
22. 

S m l i n g  Station 

R i o  Chma at Chmaita 

R i o  Grande at Mudo 
R h  Grande a t  Otowi 
B l o  Grande at Cochit i  
Grave2 B i t  n e u  TA-38 
Surface wster at TA-18 
LA-1B 
16-3 
LA-4 
LA-5 
LA-6 
Q-1 
G-lA 
a-2 
0-3 
6-4. 
0-5  
G-0 
PH-1 
Pajarit0 Canyon at Highway 4 
Paja.rito Canyon ar t  TA-18 
(Pumped from cable crossing) 
Canada del Buey near TA-46 

Collect ion Date 

3-0, FBb., 
w., 1967 

*l tt 

?I 81 

Jan., Feb., 1967 
6/9/61 
5/9/67 
5/1/67 
3/1/67 
5/V6'4 
,6/1/€3?1 
Wl/6'7 
5/2/67 
6/2/67 
6/2/67 
5/2/67 
6/2/67 

6/2/67 
5/10/67 
5/9/67, (Trftium only) 
5/9/67 (Tritium only) 

S/ 1816 7 

a / a m  

. .  

Water sanples - L1u8bers 7 throvgh U were s u b i t t e d  t o  
Wee Nichols, Z i a  Company, $or srdlica anslysets. 



LOS ALAMOS SCIENTIFIC SABORATORY 
U N l V C A S l n  OF CALIFORNIA 

OFFICE .MEMORANDUM 
. WiLlPaJp 8.  Xennedy, Group Leads;, E 4  i o  

Willim D. Irurtytmrun, U.SeG.S.  
' FROM : 

SUBJECT : WATEB IpAliMJZS 

USGS SYMBOIi : 

The following w a t e r  ramplea were delivered t o  your IabQratory 
on my 8 ,  1867 for chsmical and radiochemical ma3yeea. 

. Sampling Station C o 1 l o G t l . m  Dste 

1. 
2. 
3. 
4. 
6. 
8 .  
7. 
8 .  
8 .  

10. 
11. 
l.2. m. 
a4 
15. 
36. 
P7 
18. 

Gaging Station #1 (surface flow) 
IilCS-3 . 8 (surf ace blow) 
ICs-3.9 (surface flow) 
Mco-3 
pgco-4 
E o - 6  
E O - 6  
Mccc7 
mcx$-?.5 
llQCci-8 
'DP Canyon near a - 2 1  (surface flow) 
DP Canyon near TW-3 (surface flow) 
LA+1 
m014 
GrraJs Canyon 12 (surface flow) 
GuaJe Canyon 6 (surface flow) 
a w e  Canyon (eurfacs flow) 
Guaje Canyon A '  (surface flow) 

5/2/67 
6/2/67 
5/2/67 
5/2;/67 
5/2/67 
5/2/67 
6/2/67 
5/2/07 
5/2/67 
6/2/67 
5/3/87 
5/2/67 
5/3/67 
5/2/67 
5/sJe7 
5/5/67 
5/ 5/89 
6/5/67 

Sample Bbs. 15,  16, 17, and 18 are samples of sbrface flow in 
GuaJe Carryon. 8ampllng stations refer to station eStabli6hed 
when seepage runs were made in the canporn in 1968 and 1959. 

Observatba wells UO-2, LAD-3, LAO-5, and U0=6 in Los Ala3eas 
Canyon were d r y .  

WDPrmtj 



I 

GROUP H-7 
LOS ALAMOS S C I E N T I F I C  LABORATORY 

LOS ALAMOS, NEW MEXICO 

U . S . G . S .  WATER SAMPLES 
R e c e i v e d  H-7: pch z3, 1967  A n a l y z e d  H-7: f i 6 r Y  - z 7 - ~ (  

a 
P) 
+, 
0 
Q 
rl 
rl 

8 

U.S.G.S. 
Sample 

Designation 

- 40 
4r 
/Ob 

f 2 0  

197 

a' 
- 
- .-. . - A .  . ._. r . - \* , I. , -  . 



I 

I 
Date:- GROUP H-7 

LOS ALAMOS SCIENTIFIC LABORATORY 
LOS ALAMOS, NEW MEXICO 

U. S . G . S . WATER SAMPLES 
Received H - 7 :  Fe6 l - c  1 4 6  7 

U.S.G.S. 
Sample 

Designation 

Tu, - I 

116 2 f L  +- + I * * + * 
a 

. .  I -  
-. I 

. 



LOS ALAMOS SCIENTIFIC LABORATORY 
.UNIVERSITY OF CALIF 
- LOQ ALAMOs. WLW M 

OFFICE MEMORANDUM 
DATE : . V W ~ R -  .&?43qp3a@&&?& .w- TO 

mas FROM . : 

SUBJECT : 

SYJdBOL : 



1 

I 

i 
i 

i 
1 ! 
i 
I 
I 
I 
I 

I 

- 

0 



IN N P L Y  

ISPI. To: E-7 

U N I V E R S I T Y  OF C A L I F O R N I A  
LOS ALAMOS scrminc LABORATORY 

. LOS ALAMOS, NEW MEXICO a7544 

(CONTRAtX w-7405.ENG-36) 
P.O. Box 1663 

ma  SPLlp Ta 
District -0lQgiSt 
0. 6. GeoLogioal Survey 
Ground Water Branch 
P. 0. Bcrx 4317 
Albuquerque, RW I%eri.co 87106 

Dear me West: 

Enclosed are data obtained from water sample8 

submftted to us for analyses .  These data are for 

pour inf orntation and f i l e s  

Sincerely, 

ErPo Be Fowler 

fnduartrirl Waste Treatment 
Alternate -0Up UPder, if-7 

EBF : trr 

bcc:  Mail and Records (w/o enc)-2 
H - 7  files (w/one copy of enc)-2 



h .’ D a t e : d i l  26. GROUP H - 7  
LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS, NEW MEXICO 

U.S.G.S. WATER SAMPLES 
Received H-7: Apr 25, 1966 Analyzed H-7: 
e 

Designation 

I 

i 

1 
i I 
I 

I 
i 

! 
! 



! 

i 

! 
I 
I 

I 

; 
i 

\ 

i 
! 
I 

r 

I 
I 

I 

1 I 
I 

I 

I 
I 

I 

h 
Date: Dec 1 ,  1965 GROUP H-7 

LOS ALAMOS SCIENT IF IC LABORATORY 
LOS ALAYOS, NEW MEXICO 

U.S.G.S. WATER SAMPLES 
Analyzed H-7:Nov 23, 24, 1965 

0 
Received H-7:Nov 23, 1965 

U . S . G . S .  
' Sample 
Designation 



8 
W' 

GROUP H - 7  ' 

LOS ALAMOS SCIENTIFIC LABORATORY 
LOS ALAYOS, NEW MEXICO 

U.S.G.S. WATER SAMPLES 
Received H - 7 : ~ o v  4, 1965 Analyzed H-7: N~~ 4.  196 5 

Naf Nov 23 

- .  
W 
Q U . S . G . S .  

Sample 
Designation 

Rio Grande Embudo - 
219 - 

Rio Chama Chamita 

. .  pi0 Grande Cochiti - 
267 



GROUP H-7 
. LOS ALAMOS SCIENTIFIC 'LABORATORY 

LOS ALAYOS, NEW MEXICO 

U. S . G . S . WATER SAMPLES 
Received €I-7: Nov 23, 1966 Analyzed H - 7 :  Nov 28, 1966 

P) 
+, 
0 
P) 
PI 
rl 
0 
0 .  

U.S.G.S. 
Sample 

Designation 

Gauging Station #1 - 

( " 

'' 
7.3 23 
7.4 251 

I 

11-3 I 7.71 13 PM-3 54 h r s  
PM-3 67 hrs  

I 

I I I 



GROUP H-7 
LOS ALAYOS SCIENTIFIC LABORATORY 

LOS ALAYOS, NEW MEXICO 

U .  S . G .  S. WATER SAMPLES 
Analyzed I i - 7 : ~ ~ ~  2, 1 9 ~ ~  Received H - 7 : m v  1. 1966 

I 

I 
I 

I 
I 
i I 
I 
I 
I 
f 
! 
i 

I 
! 

1 
I 

I 
I 

I 
I 
I 

i 

1 

6 a a - 
d 

d 
4 

U . S . G . S .  
Sample 

D e s i g n a t i o n  d 

' R i o  Chama a t  C h a m i t s  - 
170 - 

- 
448 

R i o  Grande a t  Embudc - 
0 

- 
340 

I- - 

0 R i o  Grande a t  O t o w i  - 
276 

+ 
4 '  - 14 0 .d  0.1 258 Rio Grande a t  C o c h i i  

P.M. #3. 30 h r s  Rum1 
at 900 g/p/m O( 

- 
24 2 

=t 

0 I 



... 

I 

- 

Date : 8/31/66 
GROUP H - 7  

LOS ALAMOS S C I E N T I F I C  LABORATORY 
LOS ALAMOS, NEW MEXICO 

U. S . G . S . WATER SAMPLES 
Received €I-7: 5/29/66 Analyzed H-7: 8/30-31 

0 



. 

I 

. .. -..- .- 

. .  . _.--- 
I. 1 . - .  

' '. 
d .  

. -  . .  
- .  

... . ,..z-\ ' -. ._ U N I V E R S I T Y  O F  C A L I F O R N I ' A  
>, - . 

t .  .%, 

I . ., 
LOS ALAMOS SUENIIFlCLABORATORY 

(CONTRACT W-7405-me-36) 
P. 0. Box 1663 

LOS ALAMOS, NEW MEXICO 87544 
Phone: 7-4678 H-7, 

Yr. E. E. Hale, District Chlef 
U. S. Geological Survey 
Water Resources Divis ion 
8. 0 .  m x  4217 
Albuquerque, N e 8  Mexico 87106 

D e a r  Mr. Hale: 

Enclosed are the radiochemical analysis of water 

and soil samples done in our laboretory for plutonium, 

uranium, and gross beta  ( g a m )  a c t i v i t y ,  from the 1st. 

Qtr. I966 t o  the  present .  

Yours very t r u l y ,  
Original Siped BY 

-RKENNED5? 

' W i l l i a m  R. Xennedp 
Group Leader, E-6 

Enc. As noted above 

bcc:  C. 8 .  Christenson, E-7 (w/enc.)<- 
W. E, Adams, H-7 (w/enc.) 
E. F. Schnap, H-6 (w/ence) 
C . Re Barnett, H-6 . (w/enc. ) 
Mail & Records (2)(w/o enc.) 
H-6 F i l e  (w/enc.) 

I 



I 
I 
I 
i 

i 
. !  

I 

i I 

I 

I 
. i  

I 

I 

I 
i 
! 
I 

, 
i 

I 
I 
I 

! 

83 

VI 

W 

'I 

n 
*l . 
n 

(0.4 
'4 

8t 

. 11 

u 

. J -  

I .  



I 

<o. 5 
S1 

W 

?I 

H 
I d  

W 

(3 

tl 

a 
C1 

VI 

t* 

I t  

D1 

*I 

?t 

a1 

n 
N 

11 

09 

li 

. .  





! 

I 

I 
I 

I 

i I 
I 
! 

! 

I 

i 

1 
I 

I 

I 

4. 
5 .  
e. 
7 .  
a. 
9. 
10. 
11 

Pu 

1. LBO-1 
2. IAO-2 
3. LA*3 
4. LBO-4 
6. Rio Grande nt  Erinbudo 

. Collection Da.t8 . d / d l  

1: 

f I  

5 
L O . &  

?t 

S I  

* I  

It 

I t  

I 1  

1.3 
0.7 

2.5 2.1 
3.0 1 . 5  
1.5 (0 .5  

( 0 . 5  
(0.4 . 0.7 

?I 

48.0 

16.2 . 

40.2 

P8fm4.6 

22.0 
74.4 

58.0 
18.0 
102 . 0 

9.0 
12.3 

142 
. 29Q 

2 92 
895 
179 

2 7 .  
31 

. I .. 



I 

i I 

I 
! 

! 
I 
I 

I 

I 

I 

I 
I 
I 

! 
I 

B 

(0.5 
0.1 

(0.5 

rre/l 

m 

.r: 

ri 

2 . 0  
< G e t 5  

1.6 

et 

2.4 

1.4 

0 . 5  

5.1 
5.5 

. 5.4 

2.8 

2.2 

29. 
70 
rn 
34 
4 
16 

8 

. 19 '.. 

5.8 
12.4 

35.6 

8.4 



U N I V E R S I T Y  OF C A L I F O R N I A  
LOS ALAMOS SCIENTIFIC LABORATORY 

(CONTRACT W-7405-ENG-36) 
P. 0. Box 1663 

LOS ALAMOS, NEW MEXICO m m  
IN RBPLY 

RBPER -4 



I 
I 



c 

U N I V E R S I T Y  O F  C A L I F O R N I A  
LOS A M O S  SUENTIFIC LABORATORY 

(CoNlRACT W-7405-BNG-36) 
P. 0. Box 1663 

LOS ALAMOS, NEW MEXICO 



i 
I 

i 

I 

I 

I 

I 

I 
I 
I 

I 
I 

I 

I 

. I  

I 

5. 
6. 

7 .  
a 
b.  

0 .  

16 . 

3 .  
a. 
8.  
4. 

.JI1w$ 1885 

6/7/65 
f5/8,'65 
6/81 65 
6/8/65 

0.8 
1.2 

<o. b 
I1 

3 .* 

s*2 

603.2.  

2.0 
' 8.0 
I, P80.8 

8.0 



. ... -. .- -- 

i 
i 
I 

I 
! 

I 

! 
I 

I 
I 

I 
I 

I 
I 

Sample 

1. Acid Canyon 
f I  li a. 
M I 4  3. 

4. 
5. 

6. 

* f  11 

n 1s 

w !f 

7 .  tI 

1. Acid Carryon 

6/9/65 
5/%/86 
6/7/65 
4/8/68 
6/8J65 
6/9/65 
6/8/65 
6/9/66 
9/8/65 
6/%/65 

Collection Date 

6/9/65 

6/9/65 
6/9/65 
6/9/65 

. 6/9/66 

6/9/65 
6/99/65 
6/9/65 
W S l 0 5  
8/9/65 

U 
ULi2 
CO. 5 
8.9 
1.0 
4.8 
1.0 

(0.5 

5.0 
35.0 
(0.5 

?8 

,n 

n 

3.3  
0.7 

( 1  

( 0 . 6  
1.3 

(Q. 5 
I¶ 

*I 

Bu 

16.2 
14.8 
XG.1 
(0.4 

11c3 
71.0 

452 3 
781.2 
88.0  

3.2 

5!& 

6./21/65 (6.5 gQ.4 
' 8/21/65 2.4 83.5 

i9. Q 
26.0 

426.0 
600.0 
210.0 
.70.0 
75.0 
44.0 
39.3 
43. s 



m (cont.)  

I 

I 

! 
I 
i 
i 

i 

i 
I 

I 
i 

i 

I 
! 
I 
1 

: 
i 
i 
I 

I 

P Collection Date 
~ 

6/21/65 1.0 
4 - 8  

0.7 

5f21/65 
6/21/85 

JULY 1965 

Collection Date -- -- 
71'1 5 / 6 5  

7/15/G5 
7/15/65 
7/15/65 
7/15/65 
'7/2 5 /65  

7 / 1 5 / 6 5  

7 / 1 5 / 6 5  

7 / 1 5 / 6 5  
7 ,/ 2'/ fj 3 

6 / 2 5 / 6 5  

6 / 2 8 / 6 5  

AOITh¶3RR 196 5 

Pu 
cllg 

260.0 
370.9 

5.3 

U 

0 . 5  
I1 

11 

?I 

0.6 

1 .4  
(0 .5  

I1 

I# 

I I  

I1 

0.6 

6 m . 0  
10.0 

7 .0  

a* Q 
7 . 0  

(1.0 

2.4 
1.6 
8.2 
s.2 

11.8 

II 

II 



, 

I 

n 

75 27.0 

a . 0  
#I 

n 

. 1.3 I1 tl 

I¶ a i  .a . 0 
T I  (1.0 

I( II 11 

.. 

433. 4 2.0 .a .s  

2. 
3. 
4. 
5. 

6 .  
7 .  
8 .  
P. 
10. 
1. 
12. 
33 

?I 

1I 

11 I? 

I# 

8.1 
e. 5 



I 

U N I V E R S I T Y  OF C A L I F O R N I A  
LOS ALAMOS SCIENTIFIC LABORATORY 

(CONTRACX W-7405-RNG-36) 
P. 0. BOX. 1663 

LOS ALAMOS, NEW MEXICO a7544 

Eaclosmd are data obtained trom'water samples 

subbonttted t o  us for analyses. 

baformatim and files. 

mese data are for frour 

Enc: Water Baalysee, October 6 ,  1965 

bcc: Mail & Records (2) (w/o enc)  
H-7 File (2) (w/one copy of enc)  q$--===* 

. .  
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. 

! 

I 
! 
1 
I 

i I 
I 

I 

f 
I 
I 

I 

! 
i 
I 

i 
I 
I 
1 

I 

I 

I 

I 
I 

I 

GROUP H - 7  
LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAYOS, NEW MEXICO 

U.S.G.S. WATER SAMPLES 
Received H - 7 :  sef> t 2 8 ,  ~ q b ~ ~  

U . S . G . S .  
Sample 

Designation 

R 
Y 
4 * 
4 
+, 
0 
1 a 
E 
0 u 

Date: ~-,f 5 / 9 6  \ 1. 
p 5. 

Analyzed H-7:  +2E, L 4 , 3 a  

I 



1 
1 

1 

i 
I 
i 
I 

I 

I 
I 

! 
I 

1 
! 
I 

i 
I 
I 
I 
I 

I 

I 

s o  

b c c :  Mail & Records (2) (w/o enc)  
H-7 F i l e  (2) (w/one copy of enc) 

. .  



GROUP H-7 
LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS, NEW MEXICO 

U.S.G.S. WATER SAMPLES n 
Received H-7:  ?-r, f9d r 

I 

U.S.G.S. 
Sample 

Designat  ion 

a“ (e a 
7. ‘7 - 

+ + 

T 

‘0 Y 

2 S P  

2 oa 

- 
- 

Analyzed H - 7 L f  L - 3 / 9 k ~ -  
# 



1 

I 

! 

i 
I 
i 

I 

i 
I 
I 
I 
I 
i 
i 

I 
I 

I 

I 

I 

I 

i 

I 

I 

U N I V E R S I T Y  O F  C A L I F O R N I A  
LOS -OS SCIENTIFIC LABORATORY . 

- . .. ( c o r n  VJ-7405-BNC-36) . I ;  - 8 -  P.6. Box 1663 
LOS ALAMOS. NEW MEXICO 87544 ,I- * 

. . a  
. I .  

I., . .  

. .  
_ I  

. .. . %  

. I  

. .  
a :  

bcc: Mail & Records=(2) (w/o encs)  . I .. H-7 F i l e  (2) (w/one copy each enc)&g.+.-% . -.. 



I 

. I  - 

. -  

I .  
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I 

i I 
I 

i 
I 

i 
i 
I 
i 
I 
I 

I 

I 

I 

I 
I 

1 

I 

I 

I 

I 

IN LIPLY 

u r a i  TO: E 7  

UN I V E R S I T Y  OF C A L I F O R N I A  
LOS AIAMOS SCIENTIFIC LABORATORY 

P. 0. -Box 1663 
. . ' a '  . (CONTUCr w-74OS-SNG36) 

e -  

. .  LOS ALAMOS, NEW MEXICO 87544 



3-7 . 

I 

U N I V E R S I T Y  OF C A L I F O R N I A  
LOS ALAMOS SUENTIFIC LABORATORY 

. I  . . . . -  (CONTRAff -W-7405-BNG36) 
. P.O. Box 1663 

LOS ALAMOS, NEW MEXICO 87544 

bcc: Mail & Records.(2) (w/o encs) 
H-7 File (2) (w/one copy each enc),q+-.% .. 

.- 
I .  



f 

I 

I 

! 

U N I V E R S I T Y  O F  C A L I F O R N I A  
LOS ALAMOS SCIENTIFIC LABORATORY 

P.O. BOX i663 
, . c  

(CQNTRAF W - ~ ~ O S - E N G ~ ~ )  

LOS ALAMOS, NEW MEXICO 87544 

bcc: Mail & Records (%) (w/o encs) 
H-7  File (2) (w/one copy each enc),w+,,-u '. . 



I 

I 

i 

. .  
IN UPLY 

Psml m: 8-7 

U N I V E R S I T Y  OF C A L I F O R N I A  
LOS A M O S  SCIENTIFIC LABORATORY 

P.O. Box 1663 
LOS ALAMOS, NEW MEXICO 87544 

, .  . . .  (am? -W-740S-ENG36) . .  

's-7 d. ,& 

.a . . .  
1 .  
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I 

U N I V E R S I T Y  OF C A L I F , O R N I A  
LOS -0s SCIENTIFIC LABORATORY 

P.O. Bbr 1663 (CON%? W-740S-ENG36) . .; - - 
LOS ALAMOS, NEW MEXICO 87544 . .  

3-7 

- .  

bcc: Mail & Records - (a )  (w/o encs) 
H-7 File (2) (w/one copy each enc),q+..~ '. . 
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U N I V E R S I T Y  OF C A L I F O R N I A  
LOS ALAMOS SCIENTIFIC LABORATORY 

P. 0. Bbx '1663 
(CONI'Mff bW-7405-6NG36) . I  I 

8 LOS ALAMOS, NEW MEXICO 87544 
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U N I V E R S I T Y  OF C A L I F O R N I A  
LOS ALAMOS SCIENTIFIC LABORATORY 

P.O. Box 1663 
LOS ALAMOS, NEW MEXICO 87544 

8 :  . . , . .  ( & N " M q  -W-7405-BNG36) 

. ., 

Enest  

bcc:  Mail & Records (2) (w/o encs)  

1, OISrlter .Ang3y~es. (l~ceAoed &? 74a016S) 
2.. l a te r  Ana337#9& {Be#&Ved 181-7 eJ3fe5) 

H-7 F i l e  (2) (w/one copy each enc),'q+-G 
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GROUP H-7 
LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAYOS, NEW MEXICO 

U.S.G.S. WATER SAMPLES 
Received H-7:  7- 2-c. -4  1- 

U . S . G . S .  . 



L ‘* -* 
GROUP H-7 

LOS ALAMOS SC IENTIF IC LABORATORY 
LOS ALAYOS, NEW MEXICO 

U . S . G . S .  WATER SAMPLES 

6 lM Date: Auq G , / q  
U ‘ I  
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GROUP H - 7  
LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS, NEW ldEXIC0 

U.S.G.S. WATER SAMPLES 
7.- 24 -G \ / Rece i v e d  H- 7 : 

U . S . G . S .  
Sample 

Designation 

I i! I E  

Analyzed H-7: 7. z/+ ? i- / q d  1' 
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GROUP H - 7  
LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAYOS, NEW MEXICO 

U. S . G. S . WATER SAMPLES 
Rece ived  H - 7 :  - 3 - 1 9  G r' 

v" 

U. S . G . S .  
Sample 

Designation 

0 

--I- 

=+= 
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GROUP H - 7  
LOS ALAYOS SCIENTIFIC LABORATORY ’ 

LOS ALAMOS, NEW MEXfCO 

U . S . G . S .  WATER SAMPLES 
. Analyzed H-7: 7 . ~ / +  7 i /9& .I 
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G 
LOS ALAMOS SC 

DUP H-7 
ENTIFIC LABORATORY 

LOS ALAYOS, NEW MEXICO 

U.S.G.S. WATER SAbiPLES 
Rece ived  H-7: / ~L 'G; -  3 - r9c.f 

v" 
- 

& a . . 
X 
d e 
d 
-d- 
*, 
0 cc 

A 
4J 
d * 
d 
*, 
0 
3 ---a- 
d 
0 u 

U. S . G . S .  
Sample . 

D e s i g n a t i o n  

X a 

I- G - 
2 

-3 L - 
// - 

I I I 
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U N I V E R S I T Y  O F  C A L I F O R N I A  
UIS U O S  SCIENTIFIC LABORATORY 

P.O. Box 1663 
LOS U O S ,  NEW MEXICO 07544 

(CONTRACT W-7405-NG36) 
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bcc: Mail & Records (2) (w/O encs) 
11-7 File (2) (w/one copy of encs) 4 . 4  
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GROUP H-7 
LOS ALAMOS S C I E N T I F I C  LABORATORY 

LOS ALAYOS, NEW blEXIC0 

U.S.G.S. WATER SAMPLES 

U. S . G . S .  
Sample 

Des ignat ion  

I I a 



Date: (L f /  / 96  1- GROUP H-7 
LOS ALAMOS SCIENTIFIC LABORATORY 

0 
LOS ALAYOS, NEW MEXICO 

U. S . G .3. WATER SAMPLE3 # 

Analyzed H-7: Jc-. ( I ,  f q 6  J- 

- 

a 
Q) a 
4 
k 
0 
rl 
A 
0 

a 

Ei a 
8; 
4 a 
0 m 

U . S . G .  S. 
Sample 

Des ignat ion  I d  

7.8 - 
- -I 

e- 



GROUP H-7 
LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS, NEW MEXICO 

/ R e c e i v e d  H-7: i c ) { A  5 

U.S.G.S. 
S a m p l e  

Designation 

! 

U.S.G.S. WATER SAMPLES 
I 

X a 

I I 

3 

A n a l y z e d  €I-7: 6 - I I -C 3- 



U N I V E R S I T Y  O F  C A L I F O R N I A  

1. . .  

? ,  . . . a -  

, .  

% , .- . .  bcc:  Mail i?z Records (2) (w/o enc)  . ' 
I .  H-7 F i l e  (2) (w/'one copy of enc),@- 

* 



GROUP €I-'7 
LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAYOS, NEW blEXIC0 

U.S.G.S. WATER SAMPLES 

Received H-7:  aA4 2v 1 9 6 ~ ~  
/ 

I 

I 
U . S . G . S .  
Sample 

Des ignat ion  

R 
+, 
4 * 
4 
+, 
0 
7 a 
E 
0 2 0  

Analyzed H-7: M u  26. / 96.Y 
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10. 
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434.8 
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U N I V E R S I T Y  OF C A L I F O R N I A  
LOS ALAMOS SCIENTIFIC LABORATORY . I  
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( C o r n =  W-7405-BNG-36) . 
c ,;.. .. -, P.O. Box 1663 
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GROUP H-7 
LOS ALAMOS S C I E N T I F I C  LABORATORY 

LOS ALAYOS, NEW MEXICO 

a U.S.G.S. WATER SAMPLES 
Received H-7:  re6 /t.7/4ds- 

a 
al 
*, 
0 
al 
d 
d 

8 

ti 
al 
*, 

U. S .G. S. 
S a m p l e  

D e s i g n a t i o n  

I .  . -  am /LA -(- 
I 

1 
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8-7  

U N I V E R S I T Y  OF C A L I F O R N I A  
LOS ALAMOS SCIENTIFIC LABORATORY 

(CONlXAff w-74Os-ENG36) 
' P.O. Box 1663 

LOS ALAMOS, NEW MEXICO 81544 % . .  
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Pebrurry i7, "1866 
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G m U P  H - 7  2uLJ 2/3/4r- 

&-d&# v ! f -k5- 
U S  ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS, NEW MEXICO L 

U. S. G. S. WATER SAMPLES 
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U N I V E R S I T Y  O F  C A L I F O R N I A  
LOS ALAMOS SCIENTIFIC LABORATORY 

(CONIxrlcr W-7401-ENG-36) 
P.O. Box 1663 

LOS A M O S ,  NEW MEXICO 

.Enclosed a m  me results of rdio-rsmog of wells and 

surface water sBoulpc(Ica doae by us .during the fourth quarter of . 

! 1$04 

i I Youre truly,  

I 

bcc: C. W. Christenson, H-7 (w/encla2f----ar 
W .  E. AdLLms, H-7 (w/encl.) 
B. F. Schnap, E-6 (w/encl.) 
C. Re Barnett, H-6 (w/encl.) 
MaAl & Records (2) (w/o encl.) 
B-6 File (dencl.) 



RADSOcIIEI(1CAL ANALYSIS O? WATER 8- 

MSAYED DORIHG THE FOURTH QUA- .OP 1964 

Sa3lipl43 Collecltion Date 

1. lpring #l 8/16/84 
41 

8/26/64 
n 

W 

n 

II 

8/16/64 
8/1S/64 

n 

Besampled . .. in Xooember. 

Grors 8 (gamma) 
U / d l  

8.0 

1s. 0 
10.0 
17.0 
16.0 

9.0 

11.0 
10.0 
7 . 0  

25.0 
0.0 
9.0 

14.0 
0.0 

14.0 
140 0 

10.0 

11.0 
18.0 

610.0 
320.0 
190. O 

220. O 



. 

1. 
a. 
3. 
4. 

5 .  
6. 
7 .  
8 .  
9. 

10. 
11. 
12 0' 

13 
140 

16. 
l e  . 
17 
18. 
1s. 
ao. 

PC-6 lo/srl/ee 
Pc-8 
Pueblo If 
Pueblo 111 

Hamilton Bend Spriag' 
B u a l t  Spring 10/22/64 
Loo U a m s  Spring 
O t o w i  seep 10/%1/64 
La Mesitr Spring 
Tvo-IA lO/ lB/64  
Tw-2 
TI-OA ' 

xw-4 

LA-1B 10/13/64 
* a  10/13/64 
LA-3 
LA-4 
LA-5 
L A 4  
Buekman Uell #1 1 l./a/64 
Flow 4 gpm. Temp. 63OP 

?I 

** 
n 

I t  

99 

R 

II 

R 

w 

R 

?I 

t e  

w 

U e 
1.1 

W 

W 

( 0 . 5  

0.9 
a.4 

(0.6 
1.8 
1 .o 

9.Q 

I# 

(0 .5 

0.7 
0.6 

2.5 
s o 0  

1.9 
2.4 
1.2 
8 . 5  
9.9 

l I  .6 - 

16.0 
04.0 

58.0 
40.0 

21.0 
8.0 

15.0 
a1.o 

0.0 
10.0 

. 8.0 
7 . 0  

3.0 
(1.0 

W 

a.o 
5 . 0  
3 . 0  . 

3.0  

I 

. .  



IN RWLY 

awna TO: B- 7 

* U N I V E R S I T Y  O P ' C A L I F O R N I A  
LOS -0s  SCIENTIFIC LABORATORY 

(CONmff W-7405-WG36) 
' P.O. Box 1663 

LOS ALAMOS, NEW MEXICO 87544 

I .  . , :,. 
I .. 

samples eubmitted &D 'us for Aalyses .' ' Jrpeoe 
I .  

.. , .. . . .  , .<- 

. I  
. .  

Ea IC8 

- ., 
: 1. Water Analyseu, llry:1964 

June lW4. ,CE%yet A ) '  U *t 

I t  . 1) 

W W 

*1 *I 

m - n  

tl 

W 

2. 
3. 
4. 
5 .  
6. 
7 .  
8. 

, -De .lB6J- ( m t  B) 
j 3uly 1-4 , AUga 1984 
a %gpt. lD84 

cI b b o d  1984 
,) De0 a' 91984 . ?1 I '  

8 .  

bcc: Mail & Records (2) (w/o encs) . 
H - 7  File (2) % (w/one ea. encs) IS$+==-L 



. J GmUP H - 7  
u)S ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS, N E W  MEXICO 

U.S.G.S. WATER SAMPLES 
Analyzed: / f c ? ~ i  Year /yd df 



1 GMUP H-7 
u)S ALAMOS SCIENTIFIC LABORATORY 

IDS ALAMOS, NEW MEXICO 

U.S.G.S. WATER SAMPLES 

I 

I 

SAMPLE 

I .  I 

I 
6 23 $ 

A I -  '*- 
I VBl I I I I I I I I I 



SAMPLE 

GMUP H - 7  
LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS, NEW MEXICO 

U . S . G . S .  WATER SAMPLES 
Analyzed: .yuna Year / Yd d+ 

n 



FILE #: 
MISCELLANEOUS DATA SHEET 

Group H-7 

Sheet 1 of 2 

I 



a 

GmUP H-7  
LOS ALAYOS SCIENTIFIC LABORATORY 

LOS ALAMOS, N E W  MXXICO 

U.S.G.S. WATER SAMPLES 
Analyzed: , A d < .  Year /vd,g 

.J 

' 9 2  $ 

ml 

0 

.- . 
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1. I 

SAMPLE 

GMUP H - 7  
U)S ALAMOS SCIENTIFIC LABORATORY 

Lx)S ALAMOS, NEW MEXICO 

U. S . G. S . WATER SAMPLSS 

Analyzed: A?!Lprp.~/ Year /?/Y 



MISCELLANEOUS DATA SHEET 
Sheet 1 of 
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SAMPLE 

GmUP H - 7  
U S  ALAMOS SCIENTIFIC LABORATORY 

Lx)S ALAYIOS, N E W  YIEXICO 

U.S .G.S .  WATER SAMPL~S 
Analyzed: . F&fchV&d Year /yd+ 



GmUP €I-7 
U)S ALAMOS SCIENTIFIC LABORATORY 

U S  ALAMOS, N E W  bfXXIC0 
I 

I *  I 
U.S.G.S. WATER SAWLES 

7- 
SAMPLE 

7-LU - 14 



GIK)I.JP H-7 
U)S ALAYOS SCIENTIFIC LABORATORY 

IDS ALAMOS, NEW bl'EXIC0 

U . S . G . S .  WATER SAMPLES 
Month b- Year /? d fc 

SAMPLE 

I I Ua I 

http://GIK)I.JP


MISCELLANEOUS DATA SHEET 
Sheet 1 of I 

Group H-7 

I > : f &3+- FROM: - m DATE: &L/ L 'p 
a FIIE: 

TO 
SUBJECT: 



UNlTED S T A T E S  
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

Ground Water Branch 
P.O. Box 4217 
Albuquerque,' New Mexico 
November 5, 1964 

IN REPLY REFER TO: 

Mr. C. W. Christenson 
Group Leader, H-7, LASL 
IDS Alamos, New Mexico 

Subject: Transmittal of analyses of water samples 

Dear Chris: 

Enclosed are copies of analytical statements of water samples 
collected at U s  Alamos. 
Geological Survey at Denver in accordance w i t h  our contract 
agreement and cover fiscal year 1964. 

The analyses were made by the 

Sincerely yoursr 

P.$. 
W. D. PurtmU 
Geologist 

cc: Edwin Wingfield, AEC 
William Kennedy LASL 

Enclosures 10 
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-0 I I Lab.Nn 5357 

U. S. GEP7. OF THE IMTERi3R - GEOLOGICAL SURVEY 
Stdeem? of Water Analysis 

lJ In solution at t ime or analysis. 

22.76 
Anions (OF) 

Woll Typo Us. 
Depth (k.) Cawd to 
Diem. (in.) Date Crillod 
b'crol Isval (h.1 
Diochcrgo 
W. 8. F i  

Physiccl chcroctnisticr 
a d  comsutrd vc!ues 

Spci i ic  conductonco 
(s&ca e t  25OC) 

PH 
6 1 O r  

1 
. j  

Radiocbmicol &a '1 -. 

AI+ cctivity k/l) .! 

1 

i 

i 
- a8 ot 
Beto octivity (pc/l) 

os of 2/24/64 7c Rpm j 1-CJ- 

a c t i v i t y  (ne t )  
, . I  

(Pc/l) 16 f 3 . .  

Radium (Ra) (FA)  0.3 2 0.1 
Urcnium (U) ( d l  1 5 m 2  * @ 0 4  

Ektrecbble alpha 

I 



U. S. DEPT. OF THE INTERIOR - GEDLOGKAL SURVEY 
Stotcrmnt of Water Analysis 

Bicorbneto (HCO3) 
Corbcnctr (CO$ 

Chlwids' (CI) 
Fluuida (F)  
Nitrolo (NO ) 

Sulfcre (SO41 

Phosphate ( a 04) 

12 
07 
.08 

~ 

15 
L 

1 5  75 
1.7 .< ?n - 

8.6 I /  17 
1.4 .04 
.oo . 00 

1.46 
Cotions (cpm) 

80 1.31 
0 .oo 
2.1 . OL 
2 e 7  2 .08 

3 02 
1.8 i b  8 .o? 
.02 

Anions (opm) 1.48 

. . -  
Diom. (in.) 8 Date drilled Jan. ,  1 s O  
wGtw level (6 . )  7W ft . below I S D  
Discharge 
#. 6. F. Totavi Lentil from 700 to 739 

b G .M. pump meas. 

&nor . .  

Physical choractcristicr 
and computed vclucr 

1 

Dissolved Solids (ppm) 
RQ:. on cvcp. at 160 C 153 7 SO : 
Colculcted 147 

Tctal 49 
Non-cnrbonate . 0 

< 
Sutmndcd iol idr (pprn) . 
Hcrdnors as CuC% ( p p )  3-1 

Specific conductance 
(~210s oc 25OC) 141 6 0  

P! 8 .o KIO' 
61a 

I 

Radiochemical dcta 

Alpha activity (pc/l) 

Beta activity ( / I )  
as d 

os d 2/25704 1.9 k 0.3 
Radium (Ra) (pc/l) c 0.1 
Uwnium (U) ( d l )  < 0 .4  d54' 
Extractable alpha 

. activity (net) 
(Pc/l) c 0.7 



. .  

a 

49 
.os 
.og 
An 
VU 

lb 1 5  .Ro 
9.6 I3 .79 

Wall Typa Ut. 
b p d l  (h.) 225 Cardto- 1 
Diaw. (in.) 6 Date drilled Jan, 1050 
Weer levo1 (h.) 190 f t .  below LSD 



__.._.,. - . .  

Lob. No. 5363 

U. S. DEPT. GF T H E  INTERIOR - GEGLCSICAL SURVEY 
Statoment of Cater h o l y s i r  

Stre&.= . 
~~~i~ 3 m i .  E of Los A l a m s ,  LGS Al.emos Co*mty, Mev Mexico . _  

. Sourco 
: 
' !4 ki ME % S .  14 T l?p! R & Ficld/Offico No. 

V!cll T y p  Us0 
b p t h  ( ft.) Cosvd to 
Diom. (in.) Gcta drilled 
Wctar love1 (ft.1 
DischGrgo 2 ~00. fled e s t .  

W. f3. F. Sevsne, Idustrisl  E f f l u e n t ,  and 

Ourncr AM: 
r m o f  f 

Pliy r ica I c harc;?ori L t ics 
and computed vclucr 

-~ 

Dissolved Solids (&) 
~ c s .  on avcp. at I E ~ O C  ' 412 
Cc I culcted 4C2 

Suspc;c"&d solids (p~?n) 
Hwdnosa es CcC% ( c-1 

55 Total <: 

Nan-cc-bonatt 0 

( &IOS 8 t 25OC) 823. e o  

c c  

C,pecific cenductanco 

FH 6.0 zc$ 
COlW 

ect iv i ty  - (net )  
( Fc/u  2.2 f 1.2 



. A- 

. > *  . 

. .  

Physicol cheroctsrirtico 
d ccamtcd valuoi 

4.5 2 4.5 

.J. Dato 

-. . 

Cbiachod 



U. S. DEPT. OF THE INTERIOR - GEOLGGKAL SURVEY 
Sta!oacnt of Water Analysis 

. .  Well P/C: by b a i l e r  1280"and above i 

.I 
t 
! 

sousco 
Locetica 7 mi* S of 110s Aim . p s .  1.0s . f i -mes Il- v -  FJrw h l p x i  rn 

c '/r '/r NW 3 Ssc 3 f Pro.i$ 18N R 6E Fiold/Office No. m- 
Dato Col. 11/13/63 Tiam 
Col. B y  WEP and EC.T 
Field detns: Telr,p. ( O F )  67 PH 

2p. C a d .  ( ~ A o r )  Eh 
Clppecronco Clear 

~~ 

Chomical components 
DWn cpm 

54 
.oo - .  . 

.oo 
2.9 

8.4 :i .42 
2.0 : .  .' .It; 

1.b  - -  . c4 
.02 .oo 

~~~ 

L/ In solution at time of ona'lysis. 

Cations (opm) 1.19 

Oiccrbmate ( K O 3 1  
Ccrbamta (C%) 
Sdfcta (Sod) 
Chloride (C!, 
F l b n i d e  (F) ' 

Nitrato (NO ) 
PhospS~ta ( ?J 04) 

68 1.11 . 
0 .oo 
2 . 1  .04 
1.7 1. .05 
.2 .- '_ ' .01 
.b .01 

- 

Anions (.pan) 1.22 

well T~~ Artesian us0 Monltorinq Obs . w e l l  : 
Depth (fi.) Cared to 1820 1 

1 
1920 

Dicm. (in.) 8 Dato drillod bkrch, 1gsO : 
Wctcr level (ft.) 1177 ft. below LSD 

I I 

i 
Discharge 

I 
w. a. F. a n t a  Pe Group from 1175 to TD 

i 
h . o r  U C ,  Los Alamos .I 

f 
I 
1 
i 

D izs i l v i d  k l i d r  (ppm) .! 
130 , c- 1.. - ; 

2,. . , , A d  solids (ppm) ; 

-.- 
Physical characteristics 

and computod valuer 

R..L CR cvap. at 1 8 0 ~ ~  

. I  C3! ig!c:ed 122 

29 "_' tC. .'a,.r; c3 c c c o 3  ( p p )  

.' Toto1 
N.; A-ca rbonct e 0 

k z c i f i c  conductonco 
(whos a t  25Oc) 

F H- 
CCIU 

Radiocheaical dcta 

A l p b  octivity (pc/l) 

Bota octivi ty ( c/l) 

Radium (Ra) (PA) 
Urcnium (U) ( u d l )  
Extractable alpha 

a c t i v i t y  (net) 

as of 

as cf 2124Yb4 

(pc/l) 

1.5 f 0.2 
c 0.1 

0.b f 0.4 

0.7 2 0.7 



.. . 

Lab. No. 5359 

u. s. DEPT. OF THE INTERIOR -'GEOLOSICAL SURVEY 
Staterrant of Yi'otor Ana!yris 

source W a t e r t a b l e  v e l 1  P/C: B l l e r  
3 m i .  SE of LOS A ~ C G S ,  LOS A ~ ~ O S  county; Mew MCXICO 

'/r '/r SW '/rScc 2;. T X L R  @E Fiald/Office NO. MCO-7 - 
T i m  Y:dl  T y p  U r e M o n l t o r i n q  obs . w e l l  

t.8 Doto Col. 11/19/b3 
Col. 6 y  W p  and EJ Depth ( i t . )  05 Cared to 

Diam. (in.) 3 Date drilled Nova, 1900 

Discharge 
I. 8. F.  A l l u v i u m  from 0 t o  05 

&nor AEC, LoS Alamos 

Fie ld  detns: Temp. (OF) 48 PH 
Sp. Cmd.  ( d \ o s  1 Eh Wctw level df t . )  7'[ ft. below LSD 
x~~~~~~~~ Turbid vith s c d i m e n t  

IJ I n  so lu t i on  a t  t i m e  'of enalys is .  

Cations (corn) 2.70  

Bicartonota (HCO3) 112 1.84 
Carbcnate (C$) 0 00 
Suliote (SO,) - 
Nitrcte (NO31 0.2 ' .... .oo 
Chlorido (C1) b .7 .. I J -19 

.2 -' .. .01 F l w i d e  (F) 

Pbsphato ( PO41 .19 

Phy I i ca l  c harac tori S t i c S  

and comDutcd values 

Dissolved Solids ( ppm) 
c as. on evop. at 1 8 0 " ~  
Calculated 

Suspcndtd solids (Fpm) 
Hcrdnars QL C C C O ~  ( p p )  

Toto1 
Non-ccrbonote 

Specific conductance 
(&IOS a t  25OC) 

PH 
colu 

183 . a 

lb3 

Radiechomical dota 

Alpha cctivity (pc/l) 

h a  activi ty ( c / l )  

Rcdium (Ro) (pc/l) 
Uranium ( U) (ug/ l )  
E x t r a c t o b l e  alpha 

a c t i v i t y  ( n e t )  

aa of 

os of P/2&+ 14 f 2 !G: 
0.8 f 0.2 
1.1 * 0.4  I[ 1- 

(Pc/l) c 0.7 

Amlyr,, K.C., P.X.R., and J.J. Doto Checked 
r,rn q a : - : -  

Lab. No. - . .. 
.. 



Date Col. 5/27/64 T imm 

Col. By WDP CAD 
F i e l d  detns: Temp. (OF) 51 - P"----- 

Appearance Muddy -- Sp. Corrd. (uah0.m ) Eh -__- 

Chemical components 
PPm epm 

Sil ica (Si021 
Aluminum (AI)  1/ A 

-,x)----- 

Magnesium (Mp) -. 6.1 --a 
q$;;;;;;dJj --- 

119 ' :  
Strontium (Sr) 
Sodium (NO) 
Potassium ( K )  2,Ik 
Lithium ( L i )  -- 
1/In solution at  time of analysis 

&nor ,.- 
I 

P hy s ico 1 c haroc tor i s t ic  s 
and computed valuor 

Dissolved Solids (ppm) 
Res. on evap. at 180 C 532 / .  ,.- L 

LCC 

' Calculated 504 
Suspended solids Ippm) . 
Hardness os CaC% I ppm) 

Totnl PT, .3 f 
Non-cnrbonote 3 

Specific conductonce 
75 1 $:c , 

6.6 PH I .  

Color 

I 

(umhos a t  2 5 % )  -? *" 

Rod lochemical data 

Alpha activity (pc I )  
as of 

Beta activity (pc ' I )  71: 

Radium (Ra) (pc / l )  0.5 f 0.1 
Uranium (U) I )  - of 6/21 /64 82 f 12 

e L L  * L  



i 
I 

Stoturrant of Wcter Analysis I 

! 

% '/r NE %Sac : 

U. S. DEFT. CF THE INTERIOZ - GEOLGICAL SURVEY i 

sowcs Water table w e l l  P/C: B i l e r  
LKctiM 3 m i .  SE of LOS A l a t z C S ,  LOS Alamos Countv. N e w  !d.ccxjea 'i 27 f 1 4 L R  N Fiold/Office No. MC35 
Date cot. 11/19/63 Tiss 
Cot. By WDP end 
Field dctnr: Temp. ( O F )  50 PH 

Sp. Cond. ( ~ d i o a )  Eh 
Appecranco Turbid 

lJ I n  solution at t i n e  of analysis. 

3 .iti 
b t i o n i  (cpm) 

Biccrbonato ( HCO$. 13 2 2 . lb  
Corbaiate (CO3) 0- 
Sulfcto ($04) .'. 
Chlorido (CI) 11 t: .31 

.4- ' 1 1  07 
2.4 n r: ,011 

.21 . 

Flucrids (F) 

Anions (epm) 7.17 

Well Type use Elonitor.n. 4 f V F l S t P  

Dapth (ft.) 72 Cared to 7f3 
Dion. (in.) 3 Datu drilled N o v .  I 196% 
Pator lcvol (h.) 21 ft. below LSD 
Dirchorgo 
YI. D. F. Alluvium from 0 t o  32 

Phyi icol  choractcrirtico 
and computed valwr 

Dissdvod &lids (ppm) 
~ c s .  on avap. ct IEOOC 245 .&e 
Ca Iculated 2 10 

Surpcrdsd rolidr (ppm) 
Hardnaoa cs CaC% ( p p )  

Total 44 L / I ;  

Non-czrbonate 0 
(w!os a t  25OC) 3 1 ~  a s l b  

e.0 77' 

Spcif ic  conductance 

P! 
COlW 

Radiochsmicol data 

A l ~ h a  activity (pc/l) 
os of 

as of 2 24 b4 77 % 5 
Beta a c t i v i r  (pjcl) #?:, I 

Radium (Ra) (pc/l) 0 .5  f 0.1 
Uranium (u) (U8/l) 0.4 + 0 . h  

a c t i v i t y .  ( n e t )  
( PC/l) c 0.7 

EXtrccthble a l p h a  L?? 

tub .  No. Arulyrts K.C., P.K.R., and J.J. Octo Chsckd 
GC.9 el- . . :  

r 4 i .  1 



-. - 
Dote Col. 5/27/64 
Col By-.. W P  Wd GAD . -  
Field delnr' Temp I *Fj 49 g,)1 

Sp. Cond. ( ~ m h i m  ' .. ..- L h  
Appeoroncc . MUMY _ _  

Chemic ol c omyoilent s 

PPm 

S l l l C O  (SO$ 34 
Aluminum ( A l l  3 m 7 0  

.10 

.Ol 
Ic ium ( C o )  17 / 3' 

Sodium ( No) - 28 . a-2 
Potassium ( K )  . _  4 .g 
Lithium (Ll) .ob 

4.1 5e- 
' Strontium ( Sr)  

t & # m  

.8> 
4 4  

1.22 
.10 
.oo 

IJ In solution at timc oi. analysis 

Cotions I c D m )  2.31 

86 1.41 
0 .oo 

17 35 
10 4 .28 

.1 d . Y  . ni 
28 ' Z  

.02 

Rod I ochemico I drito 

c 0.7 
0.9 f 0.4 

- 
Dace Checked . - .. ...- .- 
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I 
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! 

! 

I . ./ ' 

H-0 

Pews truly ,  

' ww1L:at j 

bce: C. W. Christenson, E-7 (w/encl)f----a: 
E. E. Rex, E-7 (w/encl) 
C. R- Barnett, E-6 (dencl) 
B. P. Bchnap, H-6 (w/encl) 
Mail & Recorda (2) (w/o encl) 
E-6 File (w/encl) 



1. 

3. 
4. 
6 .  
6. 
7 .  
8 -  
€3. 
10. 
11 . 
13. 
14 
15 . 
16 
17 
18 
1s 
10. 
21 

a .  

la. 

1. 
2. 
3. 
4. 
5 .  
6 .  
7 .  
8 .  
0 .  

I O .  
11 . 
1s. 

.;be tK: 8eep (30 it. . -  6/18/64 
Wet Of Ta-8) 

r 1- 

I .  

S.0 
0.4 
8.4 
1.5 
1 -2  
0.6 

Co.4 
0-  8 
0.4 

1e.o 
4.8 
3.6 

(0.4 
6 - 7  
8.1 
1.1 
4.8 
8.8 
8.9 
1.0 
3.4 

1.9 
0.90 

<a.4 
## 

n 

4.3 
0.81 

(0.4 
3.0 

(0.4 

0-  7 
(0.4 

n 

1.7 

n 



I 

I 
I 1. 
! 

a .  
S. 

4.  

6 .  

. 6 -  

-4 7 / 3  1/6 4 W a 360 

66 7/21/64 . a n 

9. It10 Chama a t  Chrrita April, Yay a.9  c0.5 18 
J'una, 1H4 

10. B i a  Ormde at  rclrbudo my, dfiae, 
. le84 

86 . e . 4  W 

I 

, 



I 

I 

i . / '  

Eaclesed are the rmsulte of rodio-ufmy of wells 8md 

rorfrce water sampled by us during the third quartor of 1964. 
'! 

Yaws t r u l y ,  

@@ind Signed BY 
-R=NNEDY 

bce: 'C. lVm Christenson, H-7 (wlenc1)- 
E. E. Rex, E-? (w/encl) 
C. E. Barnett, E-6 (w/encl) 
B. F. Schnap, E-6 (w/encl) 
Mail & Records (21 (w/o encl) 
E=6 F i l e  (w/encl) 

I 



U N I V E R S I T Y  O F  C A L I F O R N I A  .:' 
LOS ALAAfOS m C  UBORATORY . .  ( C O N m C r .  w-74OY-BNG-36) - .  

0 7541 . .  
P. 0. Box 1663 

LOS ALAMOS, NEW mco 

. .I  

. I .  

. .  bcc: Mail &-&cor'ds (2 .(w/o encls) 
H - 7  File : (w/encls 



MISCELLANEOUS DATA SHEET 
2 Sheet 1 of 

. .  



G m U P  H - 7  
LOS ALAMOS SCIENTIFIC LABORATORY 

U S  ALAMOS, NEW MEXICO 

U.S.G.S. WATER SAMPLES 
Analyzed: /c'e&,cii&/q Year / q d d  

(Month)-/ q- .. 
- 

E a a 
6 
1 
4 
ld 
9) 
E 
M 
ld 

. 

a - 
I 

E al a 
a m  

0 
2 .- 

6 a a . . 
X 
rl c 
d 

__. 

- 3 6  

I _. . 
. .. 
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MISCELLANEOUS DATA SHEET 
Sheet 1 of - 2 



SAMPLE 





SAMPLE 

GmUP H - 7  
U S  ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS, NEW MEXICO 

U . S . G . S .  WATER SAMPLES 



Mr. Sam V. west# District Geologist 
Ground later Branch, V. &!.a, 1. 
Po 0,  BOX 4217 
d l b U q U n p U e D  # e W  Mexico 

De= Mr* West: 

Radioahentical analyses of two water samples from well 

aster are following: 

Sample #l: 465 feet, Supply Bell S-1, PIQ-ito Mesa #I, 
aollected 7/13/64, no radionative emitters. 

Sample #Z: 486 feet, Supply Well S-1, Bajuito Mesa Il, 
collected 1/16/04, no radioactive esaitters. 

n 

Yourrs truly, 

William Re Kennedy 
Group Leader, E-6 



0 

1 

I bcc: E. Be Fowler, H-7 Cw/encl)+-m . .  
Em H. Rex, H - 7  (w/encl) 
C. R. Barne*t, H-6 (w/enci) 
€3. F- Schnap, H-6 (w/end). I .  

Mail & Records (2) - (w/o e n d )  
, H-6 File -(w/encl)- 

', 



I 

u 
pg/3- -- 

<I 0 
1 1  

I 1  

I 1  

1 1  

.1 

? 1  

*I 

1 1  

I 1  

1 9  

*I 

1 1  

' I .2 
( 0 . 5  

0.6 

( 0 . 5  
1 1  

1 1  

*I 

1 1  

1* 

1 1  19 

20  

48 

32 
<I 0 

l* 

8.  
$1 . 

1 (1 . 
1 1 .  

1 2 .  

13.  

I 1 4 .  
15 

1 ti . 
1 7 .  

1 H - 

I 1  

0 . 8  

1.2 
<o. 5 

1 1  1 9  

1 1  

* I  

1 .  

96 

56 

12 . 

20  

100 

1 1  

I' . 
1 I  

1 1  

1 9 .  Sur face I l o w  a t  MC-5 

2 0 .  Uper Weir - TA-50 12 4 . 5  



I 

bcc: E. B. Fowler, H-7 (w/encl)e-m 
E. H. Bex, E-7 (w/encl) 
C .  R. Barnett, E-6 (w/encl) 
B. F. Schnap, E-6 (w/encl) 
Mail & Records (2)(w/o e n c l )  
E-6 F i l e  (w/encl) 

.. . 



1. 

3. 
4. 

. PI. 
6 .  
7 .  
0 .  
9. 

a: 

glaawle 

RADIOCHBMXCUI ANALYSES OF WATER SAMPLPI 

ASSAYED DWRIWG APRIL, MAY, JUlOB 1964 

LA-1B 
LA-8 
Lk4 
LA-5 ' 

L A 4  
Loa Alamos Spring 
B-alt  Spring 
IIO-3 
-3.8 

Collection Z)ate 

2/14/64' 
n 
n 
n .  

2/19/64 

2/18/64 

V l  

V? 

n 

10. MCO-4 81 

11. xco-6 n 
19. E D I B  11 

. 13. E o - 7  n 
14. MCoI7.5 V* 

15. xco-8 n 
16. Rio Grarrde a t  Otoai Oct . , Nov., 

Dee., 1963 
' 17. ILio Gamde at 

. Cochitl 
18. Bio Graade at 

. Iabudo 
19- Blo Chama a t  

Chamlta 

O c t . ,  NOV., 
B e C . ,  1963 

OCt.  HOV., 1963 
and mc. 

O c t . ,  Nov., 
D e C . ,  1963 

8/18/64 

. n  

3/18/64 
3/17/64 
3/19/64 

R 

?. 

8 .  H u l l t o n  Bend Sprg. n 

9.  Turkey Creek 3/17/64 

Pu 
d / d l  

(0.4 
H 

W 

n 
(1 

8 t  

9.8 
9.0 

8.9 
. 3.1 

(0.4 
n 

1.8 
(0.4 

13.7 

V I  

fI 

f V  

(0.4 
*I 

( 9  

11 

tt 

t. 

40.0 

0 
Mi& 

5.0 
6 .0  
2.1 
1.0 
3.7 
2.7 
2.0 

(0.5 
n 
n 
** 
u 

0.7 
0.8 
2.1 
2.6 

6 . 0  

2.8 

3.0  

(0.8 
t1 

f* 

It 

V8 

n 
1? 

(reample) 
2.5 (0 .6 4.7 n 

QrOm 6 (gsaara) 
d i d 1  

3 
. a  

3 
3 
3 .  
4 

10 
420 

' '  410 
340 
330 
170 , 

75 
24 
14 

12 

19 

8 

24 

15 
9 
5 

24 
61 
17 
83 

12 
102 

1 .  



I 

1. 
a. 
3. 
4.- 
6. 
6. 
7 .  
8.  
e. 
10. 
11 
12 
1s 
14 
16. 
16 
17 
18 
19. 

Sample . 

m-a 
8 o - l A  
#)-3B 

- PlB-lA 
-4B 
pc-9 
-10 

. -11 
yco-3 
Yco-4 
-6 
Yea-6 
MC*7 
YCQ-7 5 
YCO-8 

MC8-3 . 8 (surf ace) 
ES-3  9 (surf =e) 
Gage #1 (surfme) 

supply Well It-1 

m U 
Collection Date d / d l  pg/l 

4/16/64 
4/80/64 
4/17/45? 

4/16/a4 

, 4s 

U 

w 
n 
n 

3/24/64 
*I 

n 
)I 

n 

1 4  

n 
1f 

?? 

tI 

<O.S 
n c 

H I) 

LI U 

n 

<0.4 

1.6 
<o. 6 

0.7 
3.2 <Om6 
8.8 0.7 

(0.5 9.2 
4.5 

(0.4 

W 

19 W 

W 

k 

Hot reported " 
I 8  

I 9  W 

c1 . 6 - 1  
8.0  (0.5 
13 a 2  
4.0 

t1 

cr 

Q I ~ E I S  6 (gamma) 
d i d 1  

< 1  
' 40 

10 

21 
'18 
89 

234 
a45 . 
212 
1 92 
160 
25 
1s 
19 
1 

285 
a m  

a4 

1,600 ' 

Pu ana lys i s  of water sample 13 (KO-7) was not reported because 
of the possibility of contamination. 
will be snalyeed soon. 

A water sample of Ir(C0=7 

yco-3 4/23/64 
4/22/64 llcQ-4 

Yco-6 
HCO-6 
M-7 
MCO-7 . 5 
-8 
R i o  Grande at  Embudo Mar&, 1964 
Rio Grande at O t o r l  Jan-, Peb., 

I@ 

II 

I? 

I J  

?8 

H a r m ,  1964 

10. B i o  Grande a t  Jan., Feb., 

11. B i o  Chaxa at Jan., Peb. ,  
Coohiti M W m ,  1964 

Ghmaito Mar., 1964 

14.  MCS-3.B (surfacre) tr 

16. MCS-3.9 (surfme) . n 
IS. YCS-3.8 (surface) 4/22/04 

1.0 
0.4 

CQ.4 
w 
V I  

I t  

S I  

n ,  

18 

t 8  

P I  

R 

4.0 
(0.4 

2 .5  
w 

0.9 
(O.& 

i# 

1)  

18 

II 

Om7 
Om8 
1.7 

3.5  

2.4 

' 1.4 

6.1 
0.6 

<oms 
1t 

a m  
92 

12 0 
110 
90 
88 
23 
11 
10 

. 12 

12 . 

22 
2,600 

480 

280 
600 . 



6mmpleteU buriag the f iset  quartor of 1964 

Yoflrm truly, 
Original Sigrrci: :'sy 

WlLWAMRKENNEDY 

zpllcl. As sot94 above 

bcc: Eric Be F o w l e r ,  H-7 (w/encl)<-m 
E l g i n  €I* Rex, H-7 (w/encl) 
C. R .  B a r n e t t ,  H-6 (w/encl) 
B= F- Schnap, H-6 (w/enel) 
Mail Elt Records (2)(w/o encl) 
H-6 F i l e  (w/encl) 



1. 
s. 
9. 
4. 
6. 

8 .  
v *  
8 .  
Q .  
10 
11 

13. 
a4 
1s. 

xa . 



l e  
2. 
3. 

5. 
6. 
7 .  
8 .  
0 .  

3.0. 
11. 

13 
14 0. 

15 
10. 
17 
18 
19 . 
20. 
ai . 
23, 
24 
26. 
20 
27 
28. 

30 

8 .  

l a .  

22 b 

a s .  

Rz 
d / d l  - Collection Qrte  

1/22/64 
W 

I 1  

H 

1I 

' *t 

U 

BJ 

13 /17/69 
?l 

P l  

I 1  

11 

1 )  

n . 
I t  

1/17/64 
I 1  

r i  

1I 

ra 

l e  

1/21/64 

1/27/64 
i m / w  

u 
0 

12/22/63 

12/28/83 
VI 

Treated Waste Composite T i s 0  

NOV. 1tk38, 1963 

Tw-2 . 11/37/63 
I 

13.4 

16.3 
2.5 
5.0 

3.0 
- < 0.4 

27.0 
2.6 

, 3.u 
'2.6 < 0.4 

. 3.3 < 0.4 

80.0 

.< ob4 

n 

II 

I t  

1I 

19 

' 11 

n 
I 1  

' I1 

*I 

*I 

1 9  

I 1  

11 

14 

1.8 

0 .4  

U 

(0.8 
sv 
BB 

P t  

' n  
W 

n 
fg 

I t  

U 

11 

19 

V I  

I# 

I1 

I9 

? I  

f I  

0.8 
(0 .5  

0.7 
(0 .5  

I f  

I B  ' 

I t  

1.2 
(0 .5  

I* 

(1 

0.6 

( 0 . 5  

mQfS8 a (g-1 
d/dl 

360 
400 
340 
'180 
140 
48 

14 
830 
380 

$0 
130 ' 
30 
17 
18 

' 30 
8 
6 
5 

< 1  

3 

4 
3 

< I  
160 

14 
12 
6 

ao 

I1  

16 . 

10,200 
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FILE #: 

Sheet 1 of * 
MISCELLANEOUS DATA SHEET 

Group H-7 

I 

._ .. . .. 



GROUP H-7  
LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS, N E W  1wXXCO 

U.S.G.S. WATER SAMPLSS 
Analyzed: qr/*/ ~ Year 1% 4 

Month 



GROUP H - 7  
W S  ALAMOS SCIENTIFIC LABORATORY 

. U S  ALAMOS, NEW 1wXICO 

U.S.G.S.  WATER SAMPUS 

i Analyzed: J dflL4af4 Year /?6#' . 
(Month) ' 

SAMPLB 



IN RLPLY 
REFER TO: 

H-6 

U N I V E R S I T Y '  O F  C A L I F O R N I A  

LOS AUMOS SCIENTIFIC LABORATORY 

' ( C O ~ R A C T  W-7405-~1sc.36) 
P. 0. Box 1663 

LOS ALAMOS, NEW MEXICO 

January 14, 1964 

EncloBed are the  reeults of radio-assay of w e l l s l  and 

surface water sampled by us during the last quarter of 1963. 

Zncl, bs noted above 

Voura truly, 

Group Leader, E-6- 

bcc: C .  W. Christenson, H-7 (w/encl)*-s 
C, R, Barnett, H-6 (w/encl) 
B. F. Schnap, H-6 (w/encl) 
Mail &'Records (2) (w/o e n c l )  
H-6  File (w/encl) 

. 



i 
1 2 a  

1, ! 

1 Sm 
4,  ! 

5. 1 . .  6. 
7. I 8 ,  

I 

A. 
Collection D a t e  

S o - 3  

w*s 
EO-6 
MCO-Q.5B 
nc*7 
MCO-3 
E O - 4  
Upper Weir 
MCO-5 
WO-0 

nco-4 
8/21/63 

n 
W 

n 
n 
n 

7/ao/63 
*I 

8/2 1/63 
7/30/63 

n 

B. 

LA-1B 
L A 4  
LA-3 
LA-4 
LA-5 
LA-@ 
Bmsalt  Spring 
LA spring 

8/19/69 
n 

n 

0 

n 
#* 

8/16/63 
?I 

<om5 
1.8 
0.5 

(0.5 
C0.S 
19.8 
2.5 
0.8 

Gross B (gamma) 
d/dl 

SBO 
81 
20 
19 
11 

18. 
30 
16 
13 
210 

* a0 

4 
- 2  
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I .  

I 
I 
!. 
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SAMPLE 
!ATE 

(M / m W  

(ABOVE 3 d/rn/M3) . 

I / .  ' 
I t 

SAMPLE N I D E  
BETA PERSON ' SAMPLE SAMPLE SAMPLE SAMPL 

NU f.1 B E R NOT1 FI ED COUNT CONC3 COUNT, C O M  
W m )  . (d/m/M 1 I (d/m) (Urn/ 

y2 j 
#4- 

DP WEST 

;AMPLE 
JUMBER 

DATE SAMPLE 
T IME 

(HRS 1 

. 

o *  

\ 

I I I 

F I L T E R  C b H / V o f ~ ~ & ~ '  b 

F I LTER 
# b 5  Rssc m2&/ d !  f o e  L 3 43L/ Lm 

1 
F I L T E R  I 

# 

# 

# 

ff 

# 

# 

. -  

.- 
F I L T E R  

F ~ L T E R  

F I L T E R  - -. 

F I L T E R  

F I LTER 

F I L T E R  

.. 

. c ;  
)r 

-- # '  

II 

# 

# 

# 

f l  

# 

1'1 

~, 
F I L T E R '  

F I LTER 

FfLTER 

F I L T E R  

F I L T E R  

- 

FTLTER 

F I L T E R  
# 8 

I .  



, ..... I"...," "-. . . . . . . - . . . . . -" , I  ,kc . ."  

(ABOVE 3 d/rn/M3) . 

SAMPLE SAMFLE U I D E  
BETA 

NUMBER y i b  j !ATE 
(M /min) 

#a 
. 

F I L T E R  

F I LTER 
6/7 # B  

5 

PERSON ' . SAMPLE 
NOT1 FI ED COUNT 

( d / d  

3/WH6z5S7- 
hl&#&jC&&4g 

DP WEST . .  

RST COUNT BY: SECOND COUNT BY: 
I 

.' ' FIRST COUNT DATE: ,fhf/h' 
1 

# '  
F I L T E R  

# 
FI LT ER 

# 
F I LTER 
fl 

F I L T E R  
# 

F I L T E R  
# '  

F I L T E R  

F I L T E R  

F I LTER 
., # 

# _- 
F I L T E R  

# 
FILIER 

# 

#- 
F I LTER 

F I LTER 

FILTER 
# 

# 

: 

t I __I 

. . >  

9 .  

I I  
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5 1 AIRBORNE CONTAM I NAT I ON TESTS $ 
-. - .- 

I 

(ABOVE 3 d/m/M3), 

DP WEST 

COUNT BY: SECOND COUNT BY: ,& I ‘  

WIDE 
BETA PERSON S AMP L E SAMPLE SAMPLE SAMPLE 

NUMB E R NOT1 F I  ED COUNT CONC3 . COUNT/ CONC. 
tic (d/m) (d/m/M 1 (d/m 1 (d/m/M 1 I 

I I /  I /  I I 
E l l  T E D  I 

# .  

# 

# 

F I L T E R  

F I L T E R  -+ t - I L l t K  
# 

F I L T E R  
# 

F I LTER 
# ’  

F I L T E R  
u I 

F I L T E R  I 1 I I I  r 1  
t - I L l t K  

F I LTER 
# 

# 

# 

# 

F I LTER 

F I L T E R  

F I L T E R  

- .  

4l 

FILTER I 1 I I I  I 
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(ABOVE 3 d/m/M3) , 

DP WEST 

c .  IRST COUNT BY: B& &) SECOND COUNT BY: 2 , /h/ - 
Y '  Y / / Q / 7 / 7  

:OUNT DATE: f///$'7 .. 'FIRST SECOND COUNT 

SAMPLE SAMPLE 
COUNT/ CONC 

( d / m / M  

I . .  . I '  SAMPLE IJ IDE 
BETA $ j NUMBER 

#S 
F I L T E R  

AMPLE SAMPLE 
UMBER T I M E  DATE 

(HRS 1 
PERSON' - SAMPLE SAMPLE 

NOT1 F I ED COUNT CONC3 . 
( U r n )  ' (d/m/M ) 

I I I 

M*-t I I 
L/ .9  #34/ 

F I L T E R  

F I L T E R  

F I L T E R  

I I 

# 
F I L T E R  

# 
F I L T E R  

# 
F I L T E R  

# 
F I t T E R  

# '  
F I L T E R  

# 
F I LTER 

# 
F I LTER 

# 

# 

# 

T f I r e n  
F I LTER 

F I L T E R  

F I L T E R  

FILTER 

I 

I I 
I 



- - .  
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I .  

I 

i 
i 

DP WEST 1 
-1RST COUNT EY: SECOND COUNT BY: ,& * .  /d 

/ '  . )  . /  2/0/?7 

;AMPLE 
{UMBER 

I 
DATE SAMPLE 

T I M E  
(HRS) 

I 

SAMPLE 
' !ATE 

(M /mln) 

i- 
I 

I F I L T E R  
ff 

I 

I 

I 
.c ' 1  

FIRST 
-I 

-- 
FILTER 

# '\ 

+ 

IOUNT DATE: 

SAMPLE 

!# j 

? 

4/4/77 SECOND COUNT 

WIDE I 
BETA PERSON ' 1 ' SAMPLE * / I  SAMPLE 1 SAMPLE 

COUNT COUNT, CONC. . I  (d/m) I (d/c:yi3) . 1 1  (d/m) 1 (d/m/M 
NUMBER 

I- I L T E R  

F I L T E R  
# .  

Y 

i/ 

# 
F I L T E R  

+.- t - # '  
F I L T E R  

u 

I I I ,  

F I LTER I I 1 I 1  1 

# 

# 

# 

TLTER 

F I LTER 

F I LTER 
11 

F I L T E R  I I I I I  I 
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I .  

SAMPLE 

$ j 
WIDE 
BETA 

NUMBER 
~ SAMPLE 

COUNT 
(d /m)  

a 

SAMPLE SAMPLE SAMPLE 
CONC3 * COUNT, CONC. 

(d/m/M ) , ( d / d  (d/m/C 

I 

(ABOVE 3 d/m/M3) , 

DP WEST 

' #IRST 

SAMPLE 
!AT E 

(M /min) 

COUNT DATE: 8/4/77 SECOND COUNT 

;AMPLE 
.(UMBER DATE PERSON ' 

NOT I F I ED 

I I 

' I  F I L T E R  
I I I  

I &do - 
C -5 L / F  # -2 

f- I LTER 
# 

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# 

F I LTER 
# 

F I L T E R  
k' 

F I L T E R  
H '  

F I L T E R  

I 

, .%, 

* i. 

:;+ 
I 

. - .  
I 

# 
F I L T E R  
I 

# 

# 

# 

# 

# 

FTLTER 

F I LTER 

F I L T E R  

1 F I L T E R  

FILTER 

i 
! 
I 



DP WEST 

' t  
SAMPLE SAMPLE WIDE 

BETA PERSON ' SAMPLE SAMPLE SAMPLE 
NUMBER N O T I F I E D  COUNT CONC3 COUNT/ 

(d/m) (d/m/M 1 
!# j 

SATE 
(M / m i d  #z- 

MAKUUttNt LUIY I /{I'll IYH I IUN I E 3  

(ABOVE 3 d /m/M3) ,  

SAMPLE 
'CONC. 

(d/m/M 

ST COUNT B Y  

# 

3 

I I 
F I L T E R  

F I L T E R  

F I L T E R  

F I L T E R  

F ILTER 

F I L T E R  

F I L T E R  
# 

F I L T E R  
# '  

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# 

F I LTER 
# 

\ F I L T E R  
# 

F I L T E R  
# 

/ss:B # 97 -2.334 /J. 56 76 0 . d  
/ -  I 

I # 

# 

# 

# 

# .. 

-. 

'.I 
1 

~ ~~~ 

I 
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- _ _ .  
AIRBORNE CONTAMINATION TESTS 

(ABOVE 3 d / m / M 3 ) ,  

DP WEST 
h_ 

SECOND COUNT BY: ,&b /de ~~ ~ ~ , ,  ; 'IRST COUNT BY:  
/ '  9 77 

,OUNT DATE: SECOND COUNT 
I' I 1 I 

;AMPLE SAMPLE 
IUMBER TIME DATE 

(HRS 1 

/ 
. F I R S T  

SAMPLE SAMPLE WIDE 
BETA PERSON ' SAMPLE 

NUMB E R NOT1 F I  ED COUNT 
(d /m 1 

:# j 
#T 

SAMPLE 

k 1 L I  t K  

F I L T E R  

F I L T E R  

# '  

# 

# 

# 
F I L T E R  

F I L T E R  I '  
# 

F I LTER 
# '  

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# 

F I LTER 
# 

F I L T E R  

_ .  

I F I L T E R  I I I 
# 

# 
F I LTER 

F I L T E R  
I #  I I .  I 

SAMPLE I ' SAMPLE 

I 
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AIRBORNE CONTAMINATION TESTS 

(ABOVE 3 d/rn/M3) , 

DP WEST 

WIDE 
BETA PERSON ' SAMPLE 

NUMBER NOT1 F I  ED COUNT 
(d/m) #Z 

.?- 1 
' IRST COUNT BY: SECOND COUNT BY: I 

I I I i \  I 
b 

SAMPLE SAMPLE SAMPLE 
CONC3 COUNT/ CONC. : 

(d/rn/M (d/m) (d/m/K 

;AMPLE 
{UMBER 

I 

# 43 
F I L T E R  

F I L T E R  
J- 7% I 5 - 1  3 3  

I 

I 

I 

I 
L 

# 
F I L T E R  

# 
F I L T E R  

# 
F I L T E R  

# 
F I L T E R  

# 
F I L T E R  

# 
F I LTER 

# '  
F I L T E R  

# 
F I L T E R  

# 
F I L T E R  

# 
F I L T E R  

# 
F I L T E R  

# '  
F I LTER 

# 
F I L T E R  

I 

JI 

i 
,- -- 

I 

_ _  ~ 

- 

SAMPLE 

j 

FILTER I I 
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i 

-1RST COUNT B Y :  SECOND COUNT BY:  
? 13 77 

WIDE I I .ii 

i 
I 1 -- 

COUNT DATE: 

SAMPL€ 

[? j 

\ 

BETA I PERSON' I - SAMPLE I SAMPLE I !  SAMPLE I SAMPLE 

I ' 1 1 '  F I L T E R  I I I 

i- 1 L I tl{ i- 1 L I tl{ 

I ' t 1 L I  t K  
# I I  

I- I L T E R  

4 - I L T E R  
I 

?fLTER 
I 

I 
1 

I I 
I I  

I I  
I 

I 

3 
F I LTER 

F ILTER 
# 

# 

- 

FILTER I 



. .  . .  

. .  

. ' .  
. .  . .. * . .  

, .  

- .  . 
. . ' .  . .  , .  

. . '  .- -, . 
* .  



(ABOVE 3 d/rn/t13) . 

DP WEST 

;AMPLE 
{UMBER 

c?@ 

I 

I 
I 

1 

I 
I 

I 1 ; 
I 
I I .  

i 

*- - .  I, 
DATE SAMPLE SAMPLE SAMPLE WIDE 

SAMPL 
NUMBER NOT1 F I  ED COUNT CONC3 . COUNT, CON( 

F I L T E R  

F I LTER 

BETA PERSON SAMPLE SAMPLE SAMPLE 

(d/m) (d/m/M 1 (d/m) ( d / w  
';s j T I M E  !ATE 

(HRS) (M /min) 
#%-- 

/ '  
I d4 I O 4 2 3  #47 bg&>& 456 / 7/ , d 7 L  j$$j 27-p v 

f! f 
F I L T E R  I I 

A' 
F I L T E R  

# 
F I L T E R  

# 
F I L T E R  

# 
F I L T E R  
f: 

F I L T E R  
f i '  

I I F I L T E R  
H 

F I LTER 
# 

F I L T E R  
# 

-FILTER 
# 

F I L1  ER 

F I LTER 

I .. . . .  

$ 4  

, .-- 

\ 

I I I # 

# 

# 

. i  # 

\ F I L T E R  

F I L T E R  ' 

I 
I I -- 1 



I I  
I 

i 
I 
I 

I 
I 
I .  
I 

SAMPLE SAMPLE 
TIME !ATE 

(HRS) (M /mid 

\ 

fi 

u -- 
I 

- FILTER 
1 '  

- 
' I  

i 

:OUNT DATE: 

: -  i 

SAMPLE 

y? j 

# 

# 

fl 

F I L T E R  

F I LTER 

i- F I L T E R  

$/J./77 
i I 

I 

SAMPLE 
COUNT 

NIDE 
BETA 

NUMBER 
L 3  

#/ b 4  

PERSON ' 

NOT IF I ED 
(d/m) 

I 

I 

SAMPLE SAMPLE 
CONC. COUNT, 

SAMPLE 

(d/m/p 
CONC3 ' 

' (d/m/M (d/m) 

\, 

I 

I 
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DATE: 
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-- - -  17-c7 AIRBORNE CONTAFlINATION TESTS 

(ABOVE 3 d/rn/M3) &m 
DP WEST 

s- / /Cz / l r  
SECOND COUNT BY: B4- io 

IST COUNT BY: 

DATE IPLE 
IBER 

'0 3-  
7 

- 

SAMPLE 
TIME ' (HRS) 

t l L l t K  

F I L T E R  

F ILTER 

F I L T E R  

# 

# 

# 

# 

I 

, 

I 

SAMPLE 
gATE 

(M /min) 

SAMPLE WIDE 
BETA PERSON SAMPLE 

NUPlBER NOT1 F I ED COUNT 
(dim 1 

:# j 

# 

# 
F I L T E R  

F I L T E R  
i! 

I t l L l t K  I I 
# 

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# '  

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# 

SECOND COUNT 

SAMPLE SAMPLE 

I 

I 

I 
1 - 



.. ... 

I 



I -  

I 

?\& fiL)UfilY C LUlY I t\R 1 IYH I 1 UN I t3 I 3 

(ABOVE 3 d /m/M3) ,  

# 

# 

# 

# 

F I LTER 

F I L T E R  

FILTER 

FILTER I 

SAMPLE 

(HRS) 
JMBER TIME DATE 

1 

FIRST 

# 

SAMPLE 
!ATE 

(M /min) 

i 

COUNT DATE: 

SAMPLE 

y# j 

6/. F 

4/77 
WIDE 
BETA 

NUMBER 

# 
F I L T E R  

# 
F I L T E R  

# 

# 

# 

# 

# 

# 

F I L T E R  

F I L T E R  

F I L T E R  

F I L T E R  

F I L T E R  

F I L T E R  

F I LTER 

4 F I L T E R  

PERSON ' 

NOT1 FI ED 

I 
SAMPLE SAMPLE SAMPLE SAMPLE 
COUNT CONC3 COUNT/ CONC. 3 
(d /m 1 (d/m/M ) (d/m) (d/m/M ) 

I 
. .  

. .  

\ 

I 
I 

I 
I I I  I 

I 

I 
I 1  

I 
I 





I - .  -. 
A I RBORN E CONTAM I NAT I ON TESTS 

(ABOVE 3 d/m/M3) , 

DP WEST 

"lr - lo 

SECOND COUNT BY: &W @ 
RST COUNT BY: . 

I 
FIRST 

SAMPLE 
SAT E 

(M /min) 

' 043 

. 

37/3/77 
SECOND COUNT COUNT DATE: 5 4 / 7 7  

/. / ' 9  
SAMPLE WIDE 

BETA PERSON SAMPLE SAMPLE SAMPLE SAMPLE 
NUMBER N O T I F I E D  COUNT CONC3 COUNT/ CONC. 

F I L T E R  

F I L T E R  

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# '  

# 

# 

# 

# 

# 

# 

# 

# 

( d i m  1 (d/m/M 1 I (d/m/M 
7;s j 

#d /---. 1 

bL 9 # 3055 Mc&a,' -342 3/77 5 3 A  
# j ,  ' 

. .  - 

F I L T E R  / 

I F I L T E R  

F I L T E R  

F I L T E R  

F I L T E R  

F I LTER 

F I LTER 

FILTER 
1 I 





- . . . .  ... >.. 

c 
C 
C 

C 
c 
LT 

C c  

@ '  
c 





I 

F I R S T  COUNT DATE: &/77 

I 

SAMPLE SAMPLE WIDE 1 BETA y3 j -NUMB E R 
!ATE 

(M / m i n )  

- *  

# 

# 

# 

# 

# 

& 

F I LTER 

f I L T E R  

FILTER 

h I L T E R  

FILTER 
- 

1 # 

I I #  

# 

# 

# 

# 

# 

# 

F I L T E R  

F I L T E R  

F I L T E R  

F I L T E R  

F I L T E R  

F I L T E R  

U 
SECONd COUNT 

I I It I 
SAMPLE SAMPLE SAIIlPL E SAEIPLE 
COUNT CONC3 . COUNT/ CONC . PERSON ' 

NOT1 FI ED 

. (d/m/M ) ( U r n )  (d/m/M 

J so 

I I I.1 I 
I 





AIRBORNE CONTAMINATION TESTS 

(ABOVE 3 d/m/M3) 

-..-. * 

DP WEST 

. h - I R S T  COUNT  DATE:^/^,^/ / 
;AMPLE SAMPLE SAMPLE SAMPLE WIDE 

BETA 
y;sj NUMBER 

JUMBER TIME !ATE DATE 

(HRS) (M / m i n )  
#fl 

F I L T E R  

208 c F I L T E R  

2 0 8  F I L T E R  

20 8 F I L T E R  

8 Ib/ .  9 # q5 
1-73 I f  I t  / I  f I  # yL 
/ C  * I  1 ,  8 6  I ,  # 47 

# --I-+-- FILTER -A - -  - 
# '  

F I L T E R  
. #  

F I LTER 

I # 

! # 

, F I L T E R  

F I L T E R  

I F I LTER 
I # 

# 
I;.$ 

FlLltK I # .  I .  : I  I 
I i # 

FILTER 
1 I 1 1 

SECOND COUNT BY:  
spv77 

V SECOND COUNT 

PERSON SAMPLE SAMPLE I-- N O T I F I E D  COUNT (d/m/M ) 

I I I 

SAMPLE SAMPLE 
CONC 3 

(d/m/M 



\ 



. .. . .  . . -  

I . -  
I - .  . .  L I -  

. .  . .  - .  . -  I 
N 

I . 

- .  . .  

0 .  



! 



A 

SAMPLE 
COUNT ' 
(d/m) 

DP NEST 

S AN P L E 
CONC3 1 .  

' (d/m/M ) , 

SECOND COUNT BY: 
n 5/20/77 'IRST CCUNT'BY: . 

DATE ;AMP L E  
UMBER 

SAMPLE SAMPLE SAMPLE WIDE 
BETA PERSON ' y:b j NUMBER N O T I F I E D  

T I M E  !ATE 
(HRS) (M /rnin) 

4/2- t. 

SAMPLE 
COUNT/ 
( d h )  

.4/& 

SAMPL 
CONC 

(d/m/ 

P IY 
F I R S T  COUNT DATE: .-2dk/77 

I I I 

# . ' 

t I LTER 1' 
/ 

I *  I / f  I I /  

I 
c 

\ #  I 
F I L T E R  

/ /  - 
# 

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# 

F I LTER 
# 

I- I L T E R  
# 

F 1 LTER 
# '  

F I L T E R  
# 

FILTER 
# 

# f -  

- 

F I L T E R  

F I L T E R  
# 

# 

# 

# 

# 

F I L T E R  

F I L T E R  

F I L T E R  

FILTER 
I ._ 

I 
t .  

I 

I 

I 
I 

~ E C O N , D  COUNT 

I 

1 
'I 

-1 

1 I 1 !. .- 



I 

t 



L . '  . . 
.- 

a . .  
e .  

. .  
- . -  . 

. -  
I - .  

- *  . .  b 

~ .- 

. .  - .  * .  . -  
I 
I . . .  . .  % 

- a -. - . . .. 

W - . -  * -  

. .. . .  
8 . .  . .  - .  

. ... .. . .. .. - .  .I - 

. .  





k .  
w '  
I- 

Ll 
I- < 
C 

-! ! 
i 



, 



. .  - .  
. .  . -  

I . . .  

- .  

. .  . '  
. .  . . .  

. -  

. 
. .  

. .  

' . '  I 

. .  - . . .  . .. 
* .  * .  . .  . 

C3 THIS DX: .. . . -  
(. 

' .  0 .  . .  

. ' .  .. . 





AIR BORNE CONTAMINATION TEST 





AIR BORNE CONTAMINATION TEST 

t I 



I .  



'+ 
I 
I 

FIRST COUNT DATE: 3-//4/77 
I I a 1 

SAMPLE SAMPLE SAMPLE 
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Operation started / 0 *I 4)- finished 0 ?m 
Description of operation I 

Nose c 

Personnel in room during test: 

Nose counts 

q 1' 7. 

%-- 8. 

I .  9. 

I. 10. 

). 11. 

1. 

rype of respiratory equipment used 

rype of air supply 

rype of Hood Length I. D. of hose on hood. 

'ressure of supply manifold 

make 

Number of men 

lesults of special t e s t j ' ) o  

lesults of routine test *- dis/min-m Length of test  2 3 l{<3 4( 7 ?I---,, ., 

- \\\T,\ L'L+ V V (  ;dis/min-m Length of test  tf 2oe5zLL - 
3 

:omments: 
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SPECIAL AIR TEST 

LOCATION f l-u /a, 606 DATE / 0 /27 /?  7 
GROUP c44?‘fl- / /  RADIOACTIVE MATERIAL flu; 3w 
Time: A i r  test started c3 7 3 0 finished /(7.’rn’ 

Operation started 0 c/ 3 5’ finished 0 9 w -  
Description of operation:, .mpA .- c e- - I;/ J 

Nose ( 

Personnel in room during test: 

Nose counts 

3. 9. 

4. 10. 

5. 11. 

6. 12. 

Type of respiratory equipment used <- make 

Type of air supply 

Type of Hood 

Number of men 

Length I. D. of hose on hood. 

Pressure of supply manifold 

Length of test 30 A- 
Length of test  

> Results of special tes t  no F Ill P E ,  - 44(] dis/min-m 

Results of routine tes t  ,-------- di s/min-m 3 3 & . .  3 0 h-.,.*:-, 

Health Physics Surveyor 
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' FIRST COUNT DATE: 
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(M 1 
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F I L T E R  

F I L T E R  

F I L T E R  

F I L T E R  
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NOTIFIED . COUNT 

( d h  

7' I 

I I 

! 

c 
F I L T E R  

i ? .  
F I L T E R  

# 
F I L T E R  

# 

/I 

- 

--- 

TILTER 

F I L T E R  
# -- 

F I L T E R  

Tf LT E R 
I 

I 
I 

I 

. .  

s A 1: P L E 
C 0 K 3  * 

(d/rnjM ) 

(A80VE 3 d/rn/M3), 

, DP WEST . .  
SECOND COUNT BY: IP&--/ 

\ \ -  a -  3 3 
SECO:\'D tour; 7 

ST COUNT E'/: 

I I  

f .  
I '  
I '  

I 



- X I  I -  . 
. . - 

I .. 

, .  
. _  I , .  
. _  I 

\ - .  I 
I 

I . #  

. .  _ .  . .  

1 

,. . . .  

. .  

. .  I -  - -  . 

I A I - -  
- -  



I - 1  



~~~ 

(ABOVE 3 d/m/M3) , > 

. .  , DP WEST 

IST COUNT BY: - CJ- SECOND COUNT BY: ‘3. ?&& % * 

.~ 

,’ FIRST COUNT DATE: 
1 I I 

! 
I a 

. 

SAMPLE 

$ j 

! 

\CY- 2\ -%+ 

V I D E  
BETA 

NUPiBER 
f: 

F I L T E R  
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F I L T E R  
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# 

# 

fl 

f :  

F I L T E R  

F I L T E R  

F I L T E R  . - .  
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N U M B  E R NOTIFIED COUNT CONCf COUNT/ 

F I L T E R  z&~#%%*L ' 
(d/m) (d/m/M ) , (d/m) 

~ !Ebj 
#I--- 

I 

LL 9 a 30 / 

i 
I 

1 K/ 4/77 
'IRST COUNT BY: y-&&hd SECOND COUNT SY: 119, /dc 

._ 

SAMP 
CON 

(Urn 

I 

COUNT DATE: 

/ 6 
# B  

t- I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# '  

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
' -, 

--- ---- - -. ---# _ _  .________ - 

I I 

I 

1 

I .  
I '  

' I  

,c 

1.- _ _ _ _ _ _ _ _ _ _  - _ _ _ _ _ _ _ _ _ _  _ _  ._ _ _  . 

I '  
I .  I \ 

I 

. I  
. FIRST SZCOND COUNT 

F I L T E R  

F I LTER 

F I L T E R  

F I L T E R  

F I L T E R  

# 

# 

# 

# 

-,L 
# 1 

SAMPLE 
!ATE 

(M /inin) 
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(ABOVE 3 d/m/M3) 

DP WEST 
I 
-1RST COUNT BY: SECOND COUNT BY: f i l  

I I li 

I 

i -I .I 
I 
I 

. - / F I R S T  COUNT DATE: 7h&7 
SAMPLE SAMPLE I4 IDE 

BETA y3 j NUMBER 
FjAT E 

(M /min) 
#>fl 

F I L T E R  

I LTER 
I /  I /  # /a 

F I L T E R  

F I L T E R  
2 

/ .  r( tY /3 

# 
F I L T E R  

# 
F I LTER 

c 

PERSON ' 
NOT1 F I ED 

- SAMPLE SAMPLE I SAMPLE SAMPI 
COUNT CONCf . COUNT, CON 

. (d/m/M ) (d/m) (d/m 
( U r n )  , 
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(ABOVE 3 d/m/M3) . 

DP WEST 

, 

!. 

F I L T E R  

F I LTER 

FILTER 

# 

# 

# 

\ I  
SECOND COUNT BY: IT COUNT BY: fi& /&- 

F I R S T  COUNT DATE: 7/28/77 
Ii DATE SAMPLE SAMPLE VIDE 

BETA PERSON ' :# j N U M B E R  NOT1 F I ED 
SATE 

(M / m i 4  

F I L T E R  
Iy 

F I L T E R  
# 

F I L T E R  
# '  

F I L T E R  
# 

FILTER 
# L., 

F I LTER 

SAMPLE SAMPLE SAMPLE SAMPLE 
COUNT CONC3 ' COUNT, CONC 3 
(d/m) (d/m/M ) (d /m)  (d/m/M 1 
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AIRBORNE CONTAMINATION TESTS 

’ !  
PERSON ’ SAMPLE SAMPLE SAMPLE 

N O T I F I E D  COUNT COUNT/ 
(d/m) #a 

(ABOVE 3 d/m/M3) , 

SAMPLE 
CONC 3 

(d/m/fl 

DP WEST 

I ’  92 2. /7 7 
SECOND COUNT BY: I& /d 

/ 

ZIRST COUNT BY: 

I I 
b 

I 

7F3 /J go 
F I L T E R  

F I L T E R  / 
# 3 9  
d 

;AMPLE 
JUMBER 

0- /2- 

! 
I 
I 
I Y 

F I L T E R  
# ’  

F I L T E R  
u 

F I L T E R  
# 

F I L T E R  

-- 

I 

I 
I *  
i 

# I f 
TTLTER 1 

I 
i 
J 

# 

# 

# 

- F I L T E R  

F I LTEK 

F I L T E R  

DATE 

F I L T E R  

F I L T E R  

F I L T E R  

# ’  

# 

‘FIRST COUNT DATE* I 

I I 

4 -  

SAMPLE 

j 

# 

# 
F I L T E R  

F I L T E R  I 

I ’: 

< .  

y”;’ 

Y‘  

- 1  -- 

# .  
FILTER 
4 

1 -  I rr I 
1 

I .  
I 

I 
1 

I I  
I ’  I 



. . .. .- . -  I 

.. . 0 .. - .  

. .  

. .  
0 '  I -  . '  

i. 

. .  . .. . 0 .  

- .  

I 

. . .  .. 



~~~ 

AIRBORNE CONTAMINATION TESTS 

(ABOVE 3 d/m/M3) 

GP WEST 

i 

. .  

. _  
SECOND COUNT BY: 

I 
'IRST COUNT BY: E& ,- 

I.' I ,  

[ 

+ 
+ 
& I 

F I L T E R  

F I L T E R  

F I L T E R  

FILTER 

F I L T E R  

# 

# 

# 

# 

# 
4 -- 
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AIRBORNE CONTAMINAI I O N  1 t S 1 S  

(ABOVE 3 d/rn/M3) 

DP WEST 

I 1 ,  : , ,  1 1 ,  ' . I  8 
' !  

1 .  

I ' " ' ?  

SAMPLE 
WIDE 
BETA 

NUMB E R 
SAMPLE 
COUNT 

PERSON ' 

NOT1 FI ED COUNT/ 
( d h )  ( d / d  #5 

F I L T E R  02-f 2 s /6  
- 

;AMPLE 
(UMBER SAP1 

co 
( d h  

, - 3 7  , .?# 
530- 

# .  
F I L T E R  

A-A 

# 

# 

# 

- 
F I L T E R  

F I L T E R  

F I L T E R  

I 
1 

I I 

SAMPLE 
T I M E  DATE 

( H W  

-t 

-t- 

SAMPLE SAMPLE :# j 
!AT E 

(M / m w  

I '  

-I-- + 
- # '  

F I L T E R  

F I L T E R  
# 

# 

# 
"r 
TI LT ER 

# I 
F I L T E R  

// 
F I LTER 

# 
F I L T E R  

I 

I 
# 
FILTER 
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AIRBORNE CONTAMINATION TESTS t ’  ’ :  

PERSON ‘ SAMPLE S AH P L E SAMPLE 
N I D E  
BETA 

COUNT, NUMBER NOT I FI ED COUNT CONC3 . 

F I L T E R  C q V . ’  

( d / m )  . (d/m/M 
’-4, 

(Urn) #zc- 
I 1 ’  

(ABOVE 3 d/rn/M3) , 

S 

( 

DP WEST 

# 2-2 ’?,,A /“&A* 7 . .32L 

SECOND COUNT B Y :  
! 
’IRST COUNT BY: 

./,/4 i /7 3 

/ 71 2); 
x 

;AMPLE 
lUMBER 

# 
F I L T E R  

# .  
F I L T E R  

# 
F I L T E R  

# 
F I L T E R  

# 
F I LTER 

# 
F I L T E R  
# ’  

TI LTER 
# -- 

F I L T E R  
I 

2/3- 
G 

I 
I 

- 

- 

I 

F I LTER 

DATE 

f l  

# 
F I L T E R  

FILTER 

FIRST 

I . ’  

COUNT DATE: 

SAMPLE 

i3 j 

A L L -  

ff 
F I L T E R  

F I L T E R  
# 

r 

I I 1 I f  I 

I I t  I 
# 

FILTER 
# .. I. I .  I I I  ; .- 
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I I AIRBORNE CONTAMINATION TESTS 

(ABOVE 3 d/m/M3) 
. .  

.. I DP WEST 

;AMPLE 
JUMBER 

SECOND COUNT BY: 5, A. / 
% +.9/77 

1 
FIRST COUNT BY: 
I 

h R s T  COUNT DATE: 7b2/77 SECOND COUNT 
I I 1 ' 1  

PERSON ' SAMPLE SAMPLE SAMPLE SAMPLE 
N O T I F I E D  COUNT CONC3 COUNT/ CONC. 

(d/m) (d/m/M I (d /m)  (d/m/M" 

I .  
i 1 

4 

DATE SAMPLE WIDE 
BETA 

j NUMBER 

# 
F I L T E R  

# '  ' 

F I L T E R  
# 

F I L T E R  
# 

# 
F I L T E R  

F I L T E R  
# 

F I L T E R  
# '  

F I L T E R  
%i 

# 
FILTER 

F I LTER 
' #  

- '  F I L T E R  
# 

F I L T E R  
# 

# 
F I LTEH 

ILTER 

F I L T E R  

I 

I 
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, -  '1 - . I AIRBORNE CONTAMINATION TESTS 
(ABOVE 3 d ~ 1 ~ ) .  

DP WEST 

SECOND COUNT B Y :  I 
-1RST COUNT BY: 

;AMPLE 
.( Ut4 B E R 

5-36 
l22L 

i 

I 
I 

I r 
I-- 

. ' F I R S T  

SAMPLE SAMPLE 
T I M E  !ATE 

(HRS) (M /mln) 
DATE 

-ti-- 

. -  

:OUNT DATE: 
I 

SAMPLE WIDE 
BETA 

j NUPlBER 

#< 
I 

I F I L T E R  
# ?/ 

F I LTER 
LA 9 

-5 t # '  
F I L T E R  

, ( #  F I L T E R  . 
# 

F I L T E R  
If 

F I L T E R  
# 

F I LTER 
# '  

F I L T E R  
# 7 

FILTER 
# 

# 

# 

F I L T E R  

F I L T E R  

F I L T E R  

FILTER 
I I #  

PERSON ' 
N O T I F I E D  

SAMPLE 
COUNT 
(d/m) 

I- 

L 

- 1  
. .- 



I . .  



! AIRBORNE CONTAMINATION TESTS 

(ABOVE 3 d/m/M3) ,- 

DP WEST 

SECOND COUNT BY: 
/ / 7/2 8/77 
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DP WEST 

.. RIRST 

I 

:OUNT DATE: 

I 

I 

SAMPLE 

!# j 

SECOND COUNT 
/ 

WIDE [ 

BETA 
NUMBER 

#Z 
F I L T E R  

-A&?- 
# 

F I L T E R  
# ’  

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# ‘  

F I L T E R  
# 

# 

# 

# 

# 

# 

F I LTER 

f- I L T E R  

F I L T E R  

F I L T E R  

F I LTER 

F I L T E R  
# .  

FILTER 
Y 

PERSO 
N O T I F I  

t 

IN’ SAMPLE SAMPLE SAMPLE SAMPLE 
ED COUNT CONCJ COUNT/ CONC . 

(d/m) (d/m/M 1 ( d / m l M  

I 

I .  
I 

I I I  I 
I 1 ‘  1 
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, AIRBORNE CONTAMINATION TESTS 

(ABOVE 3 d/m/M3) , 

? 

DP WEST 

I 

i 
'IRST COUNT BY:  A4 SECOND COUNT BY: 

;AMPLE 
UMBER 

I 
i 
! 
I 

I 
L 

SAMPLE 
TIME DATE 

(HRS 1 

+ 
I 

1' 

#I RST 

SAMPLE 
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# 

# 

# 

# 

# 

F I L T E R  

F I L T E R  

F I L T E R  

F I L T E R  

AIRBORNE CONTAMINATION TESTS 

- 

1 

(ABOVE 3 d/rn/M3) 

DP WEST 

SECOND COUNT BY: 
SEC 76.7 ND g/7{ CO NT 

I 
'IRST COUNT BY: 

I I F I R S T  COUNT DATE: 7b//77 
SAMPLE 

UMBER BETA PERSON ' SAMPLE SAMPLE SAMPLE SAMPLE 
NUMBER N O T I F I E D  COUNT CONC3 . COUNT/ CONC.3, 

# ( d / d  (d/rn/M (d /m)  (d/m/M , 

I / f  

WIDE I "  I 

I I I 

# 

# '  

# 

I 
I 

F I L T E R  

F I L T E R  

F I L T E R  

F I L T E R  
# 

# 

# 
F I L T E R  

F I LTER **:g - # '  
F I L T E R  

F I L T E R  

F I LTER 

F I L T E R  

:5 
# 

# 

w 
-- 

.? - 



(ABOVE 3 d/rn/M3), 

F I L T E R  

F I L T E R  

F I LTER 

F I LTER 

F I L T E R  

FILTER 

H 

# 

# 

# 

# 

# 
I 

DP WEST 

1' 
SECOND COUNT BY: B.4- 

! I 
' IRST COUNT BY:%' /& 

I 

;AMPLE 
U M B E R  

,'  FIRST 
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# 

# 

# 

# 

# 

# 

# 

# 

F I L T E R  

F I LTER 

F I L T E R  

F I LTER 

F I L T E R  

F I LTER 

FILTER 

-- 

(ABOVE 3 d/m/M3) , 

'-, 

DP WEST 
! 

-1RST COUNT BY: SECOND COUNT BY: 
7//37777 

;AMPLE SAMPLE 
WMBER TIME DATE 

(HRS 1 

I ,  , /  

' 1  
i 
! *  

I - 

f I R S T  COUNT DATE: 7h4/7.7 
I 

SAMPLE SAMPLE WIDE 
BETA PERSON ' il? j NUMBER NOT1 F I ED 

I '  /. # &./ 
F I L T E R  

# 

# 

# 

# 

F I L T E R  

F I L T E R  

F I L T E R  

F I L T E R  
# 

. F I L T E R  
# '  

F I L T E R  

SECOND C O U ~ T  

SAMPLE SAMPLE SAMPLE 
CON 

I I I  
I I 

I 
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AIRBURNE CUNrAMlNATIUN TESIS 

(ABOVE 3 d/rn/M3) 

DP WEST 

SECOND COUNT BY: 
1 
FJ,RST COUNT BY:  E d .  &- I 

I 
d , I R S T  COUNT DATE: 6 h ~ / 7 7  

;AMPLE SAMPLE SAMPLE SAMPLE WIDE 

j NUblBE R 
NMBER T I M E  !ATE DATE BETA PERSON ’ SAMPLE SAMPLE SAMPLE SAMPLE 

NOT1 F I  ED COUNT CONC3 COUNT/ CONC. 
(d/m 1 (d/m/M 1 ’  (d/m) (d/m/M 

(HRS) (M /min) 
#&- 

F I L T E R  fa-’ 1 
.J 7 Y X  J? #& *e++--fR- / A 6 6  %*9? / 726 98 39 

I ”  

I F I L T E R  

FILTER 

t F I L T E R  
603J dl,, # 27 

# 

knd2- F’’L7KX5 
. 70 

/ 

‘ 



. .  . .  

. .  . .  - .  . .. - .. I - -  

-- .). .- e 
. .  . . .  



1 %  

I 1 AIKBOHf i t  C U N I I \ M l N I \ I  I U N  ItS1S 

(ABOVE 3 d/m/M3), 

DP WEST 

T 

I 

. J FIRST COUNT DATE: 

SAMPLE SAMPLE SAMPLE 
TIME $ATE 
(HRS) (M /min) y? j 

? 

1 

W I D E  
BETA I PERSON ' I ' SAMPLE I SAMPLE 

I I I 1 
FILTER 

FILTER 
/ I  

# 

# 

# 

# 

TI LT ER 

FILTER 

f: I LTEH 

FILTER 

FILTER I I 1 I 
# I I .  I 1 I 

SAM P L E I SAMPLE 

I 
I 



- .  
I I . -  . 

. .  . .  
. .  -. . -  

a . .  0 

.- 

. ' a  .. - . .  .. 

. .  . .  

. .  . I . '  

. .  . .. - - .  - .  

. .  



~~~ ~ 

1 
t AIRBORNE CONTAMINATION TESTS 

(ABOVE 3 d/m/M3 ) , 

DP WEST 

SECOND COUNT BY: 
1 

b 

' IRST COUNT BY: &dw,/&& 7/6/77 

I 
j 

'FIRST 

;AMPLE 
JUMBER 

k- 
L '+-- 

DATE SAMPLE SAMPLE WIDE 
BETA 

NUMBER 

#C 
F I L T E R  

# 

# '  

# 

# 

F I L T E R  

F I L T E R  

F I L T E R  

F I L T E R  
# 

F I L T E R  
# 

F I L T E R  
# '  

F I L T E R  
# 

ft 

# 

# 

# 

# 

F I LTER 
F I L T E R  

F I L T E R  

F I L T E R  

F I L T E R  

F I L T E R  

S E ~ O N D  'COUNT 
I ii 

SAMPLE ' 1  N O T I F I E D  COUNT CONC3 . COUNT/ CONC. 
PERSON ' SAMPLE SAMPLE SAMPLE 

!d/m) (d/m/M 1 ( d h )  (d/m/M 
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AIRBORNE CONTAMINATION TESTS 

(ABOVE 3 d/m/M3) , 

DP WEST 
I 
F I R S T  COUNT BY:  1 -  SECOND COUNT BY: AY, / d e  

I '  7/5/7 7 

;AMPLE 
JUMBER 

I 
L 4 

1 

I 

SAMPLE 
T I M E  DATE 

(HRS 1 

-I- 

t- 
1 

. I  
I I 1 1 -- 
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PERSON ' SAMPLE 
NOT I F I ED COUNT 

(d/m 1 

SAMPLE 

I CONC3 . 
(d/m/M 1 , 

SAMPLE 

y? j 
WIDE 
BETA 

NUMBER 
#Z 

DATE SAMPLE SAMPLE 
T I M E  !ATE 

(HRS) (M / inin) 

, , '  AIRBORNE CONTAMINATION TESTS 

(ABOVE 3 d/m/M3) , 

DP WEST 

SECOND COUNT BY: 
I '  7/37/77 

d ? L & e - J  
i 
'IRST COUNT BY: /&7- 

:OUNT DATE: I,, k a / y ; .  SECOND COUNT 
r '  1 ,  I 

SAMPLE I . SAMPLE 
;AMPLE 
(UMBER 

. #  # 54 
F I L T E R  I I 

# '  
F I L T E R  

# 
F I L T E R  

# 
F I L T E R  

# 
F I L T E R  

# 
F I LTER 
# '  

F~LTER- 

=a- A- 

I 

.+L- F I L T E R  

# 

# 

# 

# 

# 

# 

F I L T E R  

F ILTER 

F I L T E R  

F I LTER 

FILTER I 
I 

I I 
I 
I- 

/ .  I I 

t- 
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t 

PERSON ' SAMPLE SAMPLE SAMPLE 
NOT1 F I  ED COUNT CONC3 . COUNT/ 

( d / d  (d/m/M I (d/m) 

'i 

SAMPLE 
CONC. 

(d/m/M 

I AIRBORNE CONTAMINATION TESTS 

S,AMPLE 
>VO$ 
(M i 

(ABOVE 3 d/m/M3) 

DP WEST 
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;AMPLE 
{UMBER DATE 

I 

SAMPLE SAMPLE SAMPLE V I D E  
BETA y3 j NUMBER 

T I M E  !ATE 
(HRS) (M /min) 

#fl 

t 

i 
! 
I 

PERSON ‘ 
NOTIFIED 

SAM1 SAMPLE SAMPLE SAMPLE 
COUNT CONC3 . COUNT/ COI 
( d / d  ’ (d/m/M 1 , (Urn) (d/r W W ’  

I LTER 

t- IL1  E K  

F I L T E R  
# .  

# 

# 

# 

-. .. 

F‘I LT ER 

F I L T E R  

F I L T E R  
# 

F I L T E R  
# ’  

F I L T E R  
# 

F ILTER 
# 

tt - 

F I L T E R  
I I I 

I I ’  I I FILTER 
1 _-- 

# 

# 

- 
F I LTER 

F I LTER 
I # 
I F I L T E R  

# 
. FILTER 

# i- 
I 

I 1 

I I  







AIRBORNE CONTAMINATION TESTS 
..- - * 

PERSON SAMPLE {UMBER 
NOT1 F I ED COUNT 

( d / d  

(ABOVE 3 d/rn/M3), 

1 

SAMPLE SAMPLE SAM 
CONC3 COUNT/ co 

(d/m/M 1 I ( d h )  (d /  

I DP WEST 

# '  
. F I L T E R  1 

-4- 

# 1 I 

FI~SJ COUNT DATE: 

S AMP L E 
gATE 

(M /min)  

SAMPLE WIDE 
BETA 

j NUMBER 

#z 
.e - ? 

I I #  
I F I L T E R  

~ 

F I L T E R  

F I L T E R  
L A  9 # / 8  

I 

# 

# 

# 

# 

F I L T E R  

F I L T E R  

F I L T E R  

F I L T E R  

# 
F I L T E R  

# 
F I L T E R  

I 

I 

F I L T E R  

F I L T E R  

F I L T E R  

F I L T E R  

F I L T E R  

FILTER 

# 

# 

# 

# 

# 

# 
.- I '  

;. c- _ _  

I 

. .  
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(ABOVE 3 d/m/M3) . 

/ / ! 
I J I D E  
BETA PERSON ' SAMPLE SAMPLE SAMPLE 

# 

SAMPLE SAMPLE SAMPLE 

(HRS) (M /mln) NUMBER NOT1 F I ED COUNT CONC3 . C 0 U NT/ 
(d/m 1 (d/m/M 1 , (d/m) 

!# j 
DATE TIME !ATE 

, I  DP WEST 

SAM1 
COI 

(d/r 

A l l  
1 4 /i /7 7 

SECOND COUNT B Y :  'a,& ?A&O I 

: !  
I ~ R S T  COUNT BY: 

. 

;AMPLE 
{UMBER 

b 

, 

6/19 
. 

I 1 
&3-d4( a4 . Q43 

/ I  // & // . 
4 .  I f  // /( 

, 

- 

I 
I 
LA 
I 

# a, -mL& 2 722 $39 A36 3 8/  
R 7am!h2a 449 ? /3 546- 6.BL 
R 33 I 5 3 5 .  332 ' 5 3 6  

F I L T E R  

F I L T E R  

F I L T E R  

F I L T E R  

, 

# 

# 

# 

# 

# 

# I -  

F I L T E R  
# '  

F I L T E R  - 

F? LT ER 
.. F I L T E R  

F I L T E R  . c J  

i 
- 

I 
FILTER . 

# 
I 1 .  



IST COI 

/ I  
WIDE I .  

NU M I3 E R NOT1 FI ED COUNT CONC3 . COUNT/ 
BETA PERSON ' SAMPLE - SAMPLE SAMPLE 

t (d/m 1 (d/m/M 1 , (d/m) 

I 

SAKPLE 

(d/m/r"l 
COKC . 3  

,_ . . - . . - - . .. . - - - . . . . . . - . . . . . - - . . . I - . - 
(ABOVE 3 d/m/M3) . 

IPLE 
IBER 

g-4 

5 

DATE 

P-g 

DP WEST 
IT BY: a%.--& SECOND COUNT BY: 

FILTER 
# 

FILTER 

I I I - 

/5 88 ,/ 3 0- I- 

'I * 

I- IL 1 t l 4  

FILTER 
# .  

24 
I 

' FIRST COUNT DATE: 

SAMPLE SAMPLE 

FILTER 

FILTER 

FILTER 

# 

# 

- 

I .  

... 
m .  

I 

I 

I 

- FILTER I - I L l t K  # '  
# 

,-:.+- 
-- 
F I L T E R  

-FILTER 
1 -, # 

FILTER 

FILTER 
# 

rH 
F I LTER 

FILTER 
# 
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i)P West 

Widebeta # 2 Dite: 

Weekly Stacks 

.oadings # 

1. 
2. 
3. 
4. 
5. . 

6. 
7. 
a. 
9. 

10. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21 . 
22. 
23. 
24. 

Sample ID J& ( ? ? a h  - $ 3 4 7 7  

B l a n k  
S t  a nd a r  d 
324 Intake 
324 Exhaust 
513 SR 
150 
5 - East 
530 Main 
530, 530 & 531 
5 - West 

413 Main 
*401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 
3 - West 
2 - East 
2 - West 
Main Vault 

-. . )(ye&/ N. 

55 S.W. 

*Count for  Alpha & Beta 

. -  . .  





H - 1 - D  P WEST WIDEBETA # 4 5 12' 

SECOND COUNT ON STACK F I L T E R S  RUN <--5/13/77 thru 5/20/77 COUNTED FC 

ALPHA SOURCE I D .  14,300 ALPHA FACTOR 3.09: 

ALPHA COUNT 

5 6 U R C G  
1 4 6 . 0 2  1 4 . 4 3  048854  0 0 1 0 . 0 0  1 . 0 0  

146 .04  1 4 . 4 8  000006  0 0 1 0 . 0 0  0 0 . 0  

1 4 6 . 0 4  1 4 . 4 8  0 0 0 0 0 3  O O l O * U 0 . 0 0 - 0  

146 .06  1 4 . 4 8  0 0 0 0 0 9  0 0 1 0 . 0 0  0 0 . 0  

146 .08  1 4 . 4 8  0 0 0 0 0 9  0 0 1 0 . 0 0  0 0 . 0  

1 4 0 . 1 0  14 .48  o o o o o 3  o a i o . o [ i  0 0 . 0  

' 1 4 6 . 1 2  1 4 . 4 8  0 0 0 0 0 6  0 0 1 0 . 0 0  0 0 . 0  

146 .14  14 .48  000012  0 0 1 0 . 0 0  0 0 . 0  

1 4 6 . 1 6  14 .46  0 0 0 8 7 6  0 0 1 0 . 0 0  0 7 . 0  

1 4 6 . 1 8  1 4 . 4 8  0 0 0 0 0 4  0 0 1 0 . 0 0  0 0 . 0  

ks 
146 .01  1 4 . 4 8  000005 ill) 

1 4 6 . 0 3  1 4 . 4 8  00167 . '  0 0  

146 .04  1 4 . 4 8  0 0 0 0 0 3  0 0  

146 .05  1 4 . 4 8  0 0 0 0 0 6  0 0  

146.0'1 1 4 . 4 8  0 0 0 0 0 7  0 0  

1 4 6 . 0 9  1 4 - 4 8  0 0 0 0 0 4  0 0  

146 .11  1 4 . 4 8  000614 0 0  

1 4 6 . 1 3  14 .4d  O U 0 0 0 3  U 0  

146.20  1 4 . 4 8  0 0 0 0 0 6  0 0 1 0 ~ 0 U ' O O ~ O  

146 .01  1 4 - 4 3  0 0 0 0 4 7  0 0 1 0 . 0 0  0 0 . 0  

1 4 6 . 1 5  1 4 - 4 8  0 0 6 9 2 2 , O O  

146.1'/ 1 4 - 4 6  0 0 0 0 0 S  5 0  

1 4 6 . 1 9  1 4 - 4 3  0 0 0 0 0 3  8 5  

'77 

~ 'LO M I N .  EACH. 

0 . 5 0  0 0 . 0  

0 . 0 0  0 7 . 0  

0 . 0 0  0 0 . 0  

0 . 0 0  0 0 . 0  

0 . 0 0  0 0 . 0  

0 . 0 0  0 0 . 0  

i l . 0 0  0 . 0  

0 . 0 0  0 0 . 0  

0 . 0 0  0 3 . 0  

0 . 5 0  0 0 . 0  

0 . 0 0  0 0 . 0  
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HA FACTOR : 3'.'09 . i .. -: ... 1 ' -  . * .. 

* .  . . . ; WIDEBETA # i  k .  
. .  . .  

e 

.BEPA FACTOR: 3.19 I ,: - HIDE ETA L O ~ I K ~  SESEXX S E a  FOR S+ACKS. . . I  

3 

4 

5 

. . . .  I 

I 
51 I 71 . 99 

72 +I 
33 53 931 I 

I 52 

9p 
I 73 
I 74 

I 
31 

32 
413- MAIN 
401 
PROCESS 

4- WEST I 

I 
95' 

34 54 

55 
3- EAST 

! I 

.. 
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I 
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401 
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4- WEST 

72 I 52 
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I ”I 

. I 7 7 /  

313- MAIN 

313- mcnr. ‘ 3 t?T?ST - I 37i 
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2 EAST’ - 

7 .  \ms”p 

b l A I N  VAUL 

911 I i 
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INTEROFFICE ROUTING SLIP 

LOS ALAMOS SCIENTIFIC LABORATORY 

Void Mail Stop and iiiitial before rerouting 

FROM DATE 32’ TELEPHONE 64 5-4 
Mail Stop 

1. 6 9 2  
2. 

3. 

4. 

- 
3. 

I 
Name Organization Initials Date 

, 

0 Action Required 0 Per Your Request 0 See Me 0 Note, Initial and Return 

0 Prepare Reply . 0 Signature 0 For Approval 0 Comment 0 For Your Information 

kmments 

Form 770 9 U.S. Covarnaent Print ing  Office:1976-777-031/1401 Rcg 8 Stock NO. ST-2680 
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I 21 (41 1 61 I 
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I 62 
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SOURCE 

I a3 
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24 1c1: 64 04 
324 I D T A K E  I 
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I .- 
I 5 25 45 65 q 

q1 2 .- I 

150 

5 -  EAST 

86 -6L 
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60 I 48 

531 49 69 89 
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. 
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-.I 26 I"  5 

7 27 
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I 

28 I 

! 3o 
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29 d 
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I I 50 1-70 . 90) . 0 
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4- WEST 
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I 73 
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I 74  
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1 =! 
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1 % 

. 1 77/ 
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I 35 
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3 7 i  
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I 

313- M A I N  
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.Y - * 34 59 
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2 -  \EST - -. 
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10 . 
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17 

13 

19 

20 
- 

' 

WIDEBETA # j  4 .  

4LPHA FACTOR : 
.BETA FAm-OR: 

. .  

- a  

47 
. I 77/ I 

. 601 10 

57 

58' 7- 
, j-j * .  

37i 7 tmST . 
38l 

2 -  EAST' - 
7 7  ' I  

- - I  34 59 
2- tRST 

IilAM VAULT I 

3 .*O9 
2; 46 

4 .  . .  
4 

- .  . . - *  

I 
WIDE 'ETA LOA3ItG 

. . .  
: I 

SEgEXE 
. .  . . .  .. 

. .  

. .  

FOR STfiCKS' ' 

; EFFICEKY 

* .  . .  



_ -  

H - 1  DP MEST WIDEBETA $ 3  

4LP F A  C O I J N T  : 

1 3 ~ ~ 4  F ~ C T O H  1 94:  



. :  ' : 
b 

e .  . * I  
. 
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Mail Stop 

1. 692 

2. 

3. 

4. 

5. 

INTEROFFICE ROUTING SLIP 

I LOS ALAMOS SCIENTIFIC LABORATORY 

Void Mail Stop and initial before rerouting 

H- 1 DATE 6/6/77 TE FROM DOROTHY HENDERSON 

Name Organization Initials Date 

BILL ROMERO 

H 1  LASL 

EPHO JE A 

_ _  O--A ---- 
ction Required 17 Per Your Request 

___ - _ _  
0 See Me 0 Note, Initial and Return 

0 Prepare Reply 0 Signature 0 For Approval 0 Comment 0 For Your Information 

Comments PLEASE CAJjTr ME WHTN YO U GET THIS. A%, .A/. I 

.,.. 

Form 770 4 U.S. Covernmnt  P r i n t i n g  Offica:1~76-177-0J1/lf~Ol llcg 1 Stock NO. ST-2680 i 



I 

If- 1 D P WEST 

.-  
I 

I 

WIDEBETA # 1 6 !6 /74 

I 
I ON STACK RUN 5/27/77 THRU 6/3/77 COUNTED F O R I 3  M D I .  EACH. 

' ALPHA SOURCE I D .  10,560 ALPHA FACTOR 2.94 : 

I 

I 

I 



_ _ _ - - . _ _ _  . .  . . . . I 

H- 1 D P WEST WIDEBETA # 1 6/6/77 

ON STACK RUN 5/27/77 THRU 6/3/77 COUNTED F O R I S  MIN. EACH 
I 
I 

ALPHA SOURCE I D .  10,563 ALPHA FACTOR 2.94: I I 

I 

. 

I 
i 
I 

! 
I 

I 
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lNTEROFFICE=RDUTING SLIP- 

LOS ALAMOS SCIENTIFIC LABORATORY 

Void Mail Stop and initial before rerouting 

FROM 7 -1 DATE 6/10/77 TELEPHONE 60 54 

Mail Stop 

1. h?? 

2. 

3. 

4. 

5. 

Name Organization Initials Date 

-RTT,T, m 0  

H-1 

I 

Comments 

Form 770 4 U.S. Government P r i n t i n g  Office:1916-777-031/1401 l e g  8 Stock NO. ST-2680 
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I 

Loadings # Sample ID I 

I 

1. Blank 
2. Sta nd a r d 

I 
I 

4. 
5. 
6. 
7. 
8. 
9. 

10. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21 . 
22. 
23. 
24. 

*co 

3. 324 Intake 
324 Exhaust 
513 SR 
150 
5 - East 
530 Main 
530, 530 .& 531 
5 - West 

413 Main 
*401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 

I 

3 - West I 

2 - East I 

2 - West 

I 

I 

I 

Main Vault 

155 S.E. I 

155 N.E. I 

155 N.W. 
155 S.W. 

I 

I 

i n t  for Alpha & Beta 



I 

I 

I 
I 

I 
I 

1 
I 

I 
I 

, -  



I I 

si I 41 61 

. . . .  . .  . -  . * . :  * .  . .  . . .  . . . .  .' . . 0 -  . * :  . . .  . - . I  ... 
4 

:e. . .  . .. ' I  . *  : - . .  
, . qbEBETA # j  4. 

7 

. .  
. .  . - .  

a. 
; 

.-2'46 UmE SETA LOA3IIG SEGUEXE Shy= FOR STACKS' . 

I i  .I I 
&PHA FACTOR : 3109 . 
.BETA F A C p R :  . 

- 8  

I EFFICE~EY F1\CTP.- 

- 
T I L T n  R 

a3 ' 63 
-- 
'43 

qr: 64 84 

* 

I 

I 

I 
- 

2 .  
SOURCE 

324 I N T A K E  

I 

1 80 

47 67 87 . 
I 

(-66 46 

- - 
I 

88 
48 68 

49 69 09 

50 

- 

9s I - 1-70 . I 
I 

413- MAIN 31 51 

I 53 4- WEST I 33 

313- mnr I 35 

7 ImST * 37i 

401 32 72 
PROCESS 

54 

55 

56 

57 

58 -7 

34 
3- EAST 

I "I 

1 77i 
313- I?!TClX. 

38 
2 -  EAST' 

- -  34 59 79 
7 -  PFsT 

601 
b l A I N  VAUL 

I 

si I --i 
I 
- 

I 

94 
I 

9s I 

% 

-.- - 

I 
I 
I 

. I  
I : . .  . _  , ' * .  I . ?  
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INTEROFFICE ROUTING SLIP 

LOS ALAMOS SCIENTIFIC LABORATORY 

Comments 

Form 770 + U.S. Govrrnwnt Printing OEfica:1976-777-0~1/lLOl Rcg 8 Stock NO. ST-2680 



, 
I ?  

I H - 1  D P WEST WIDEBETA \ #l 
i 

6/20/77 , 

F I R S T  COUNT ON STACK F I L T E R S  RUN 6/10/77 I thru 6/17/77 COUNTED F@R 1 MIN. EA. 

ALPHA SOURCE I D .  10,560 ALPHA FACTOR 3.01 I 
I 

4PP 

ALPHA COUNT: 

I 

I 

I 



I 

I 

413- t4AIN 31 51. 91 -i 
72 I 52 > 

32 

!3 33 

L4 34 54 

55 

56 

L5 

57 

L6 

L7 

13 3 8' 

401 
PROCESS 

4-  WEST 

.* 

94 
I 

9s' 
3- EAST 

. . 313- MAIN I " 1  I 
* 

313- mcnr. 

7 !REST . 

2 EAST' 

blAm VAUL 
20 

. I 
I 
I . .  . 
I * ?  ' .  * I  . 'i I 



I 

I 



Loadings # Sample ID 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 

Blank 
Standard 
324 In take  
324 Exhaust 
513 SR 
150 
5 - East 
530 Main 
530, 530 & 531 
5 - West 

413 Main 
*401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 
3 - \Jest 
2 - East 
2 - West 
Main Vault 

I 
I 
I ,  

i 
I 
I 

155 S.E. 3 

155 155 r 4 - E -  N.W. 1 8- 
155 S.W/ 

I 

*Count f o r  Alpha & Beta 



7 / 5 / 7 7  ~ 

I 

SECOND CC!f.INT Oh1 STGCK FILTERS RUN 6 / 1 7 / 7 7  T H R U  5 / 2 4 / 7 7  
~ 



1 i  , . -  .. , 
BEPA FACTOR: 

- #  -2'46 WIDE GEiA LOADIK SEGUEXE SHs€I' FOR STACKS' 
~ EFFICEICY FACTCZ- 

WIDE EETA # . .  STACKS 
. .  .- . .. 

- .- b 
- 0  . I .. -..  - I 
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L 
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C 
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,-. 
c r?. 
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C. 
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3 

L- 

rL. - 
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'L ..at 

Widebeta # -L 

Weekly Stacks 4/?&7-~ 

/ 

! 
I 

Loadings # Sample ID I I 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 

Blank 
Stand a r d  
324 Intake 
324 Exhaust 
513 SR 
150 
5 - East 
530 Main 
530, 530 & 531 
5 - West 

413 Main 
*401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 
3 - West 
2 - East 
2 - West 
Main Vault 

155 S.E. ) 
155 N.E. ,&& 
i 155 N.W. 

155 S.W. 

*Count f o r  Alpha & Beta 

I 

! 

I 
I 

I 

, 

I 

I 
I 
I 
I 
I 
I 
! 

I 

I 
I 
I 

I 

I 

I 
I 

I 
! 

I 

I 
I 
I 
I 

I 
I 

I 

I 

I 

I 
I 
I 
I .  



, I  

... .. 

I 





.-T 

. .  ..__. . .. ... .x , 

. .  

. . .  

, ... . 
1 ' r '  

. I 

n 

3 0  

I 

a 

- 
2 
-I 
m 
R 
0 
n 
n 
0 
m 
- 

. .  
. .  
I 

. ,  

, .  

I 

, 

I 



c 
c 

r 

c. 
- 
c 
c 

r: - -  
L 

c c  -=- r -  - - . . . . - . . . . . . . - . . . - . . . . . . - . . . - . - . 

c 
r - 
c_ 

C 
c 
L: 
c 
L., 

c\ 
._ 

1- . 
\ . 
4 

\ 
'L 

C. 
3- 
c 

.K- 
L' 
C 

.. - 
c 
I-- .. 

.. 
i-. 

7 
-. 

.-- .. 
A 

c . c 



! 



I .  . 
I .  

HIDE GETA ## STACKS 
. .. .. . 
7 

.. 
. .' 7 .  '74/77. . .  ' . -. . i. , - 

I , 
' I  . 

61 81 

62 

-7ATlR-FILTF R 
21 41 

22 42 
BACKGROUXD 

SOURCE 

724 I N T A K E  

8? 
I 

83 

24 44 64 84 

85 45 65 25 

86 -6t 

23 1-G . 63 . 

?3h pyh-4 - I 
150 *. 1 26 I" 

I 47 

50 1-70 . . 

I 52 

I 531 I 73 931 I * 

~I- . 7 5 '  3 S /R 

I 

67 87 . I 

68 48 

49 69 

88 

27 
5 -  EAST 

31 89 
- 510 - M A I N  ' 2 8 1  

5-  WEST I 3o 

29 
537 ~ 57q -I\ 

90 

I 

91! 

?I 
- 

I 71 

I 74  

I =!- 
I 7 4 1  

* I 77/ '  

. 
31 51 

32 

33 

34 54 

55 

56 

57 

413- MAIN 
401 
PROCESS 

4- WEST 

72 - 

9& 
3- EAST 

, 313- M A I N  I 35 
313- nrcnr. I 36 

7 PRST . 37i 
58' 38 

2 .  EAST' - 

* 
I * - 34 59 79 - 2 -  WTST 
1 6 0' 

- j mrn VAULT . 
6 * .  a .  ..' .. 





DP West 

Yidebeta # -  

7. 
8.  

9. 
10. 

I 

I 

~ 

~ 11. 
~ 12. 
I 

~ ::: 
15. 
16. 
17. 
18. 
19. 
20. 

Meekly Stacks 7/1-/77- 7/8?77 168 HRS. AT;PHA Source FACTOR ID: 3.06 14,300 

BETA FACTOR 1.94 
BETA SOURCE ID;. 10,240 

I 

jadings # Sample ID 

1. B1 an k 
2. Standard 
3. 324 Intake 
4. 324 Exhaust I 

5. 513 SR 
6. 150 I 

5 - East 
530 Main 
530, ,530 & 531 
5 - West 

413 Main 
f401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 
3 - West 
2 - East 
2 - West 
Main Vault 

I 

I 

, 

I 

I . 



0 ' 0 0  @ @ ' @ T O O  9 1 0 0 0 0  Tb'bO 0 8 ' 9 6 1  

@ - 0 0  @ O * O l O O  Z l @ O @ @  l b ' f 7 0  6 T - 9 6 1  O * O @  @ O ' @ l @ O  LTOOOO Ih ' hO 8 1 ' 9 6 1  

O * O @  @ O * b l @ @  / , @ @ @ 0 0  l V * h @  ! ,1*9fi l  0 ' 0  O @ ' n T @ @  1 C L Q O O  I b ' t 7 0  9 1 ' 9 6 1  

@ * I , @  O O ' O l @ O  9CVIFO I h * h @  S 1 * 9 h T  @ * @ O  @ @ ' f l T O @  h@flO@fl l b ' b 0  h 1 ' 9 6 1  

o e o @  o o * o t o @  ZlOOOO Th-hO CI' '961 0 - 0 0  O O * @ I @ O  E Z 0 0 0 0  l V * b @  Z l * 9 h l  

0 ' 0 1  @ @ * O l O O  6 b b 0 0 0  1h'VO T1 '961  0 ' 0 0  0 0 ' 0 1 0 0  8 0 0 0 0 0  1b.bO 01'9hT 

0 - o n  @ O * O i O O  O @ @ @ O @  Tb'hO 60'9hT 0 ' 0 0  0 @ * @ 1 @ 0  R O O O O O  l h * h 0  8 0 . 9 6 1  

O * O @  @ @ * @ T O O  % O @ @ O @  Th.170 LOO961 0 ' 0 0  0 @ * O T 0 0  STOOOO Ib'bO 9 0 ' 9 6 1  



DP blest 

Widebeta # 4 
. Weekly Stacks 

Loadinqs # Sample ID t 
< 

1. B1 an k I 

Standard 2. . I 

3. 324 Intake 
4. 324 Exhaust 

L 

5. ._ 

6. 
7. 

513 SR 
- 150 

5 - East 
8. 530 Main 
9. 530, 530 & 531 

10. 5 - West 

11. 
12. 
13. 
14- 
15. 
16. 
17. 
18. 
19. 
20. 

413 Main 
"401 Process 
4 - West 
3 - East  
313 Main 
313 Inc 
3 - West 
2 - East 
2 - West 
Main V a u l t  

' :  

I 

- . I  



I 

I 
I 

I I .  

H - 1 DP WE S T Id I DESETA $ 3  7 1 1  1 / 7 7  
I 

I 
I 
I 
I 

F I R S T  C O I I N T  C N  ST4CH FILTERS P[JN 7 / 1  / 7 7  TFiRrJ 7/f7/7'7 

1 CO!JNTED FOE 1 Y I M -  E 4 .  I 

I 

I 

RET-? S O ' J R C E  0 I D =  l f l~?,4 ' i l  P E T 4  F 4 C T O R  1.94  

I 

5ET4 C O l l N T :  I 

I 



D? West 

Widebeta #-3 

' Weekly Stacks 

Date: 7/11/77 # 

i ALPHA Source ID: 11,800 ~ 

ALPHA FACTOR 3.16 

BEW FACTOR 1.94 

I 
BETA b0URC.h ID. 10,240 1 

Loadinqs # 

1. 
2. 
3. \ 

4. 
5. 
6. 
7. 
0.  
9. 

10. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

Sample ID 

B1 an k 
Standard 

,324 Intake 
324 Exhaust 
513 SR 
150 
5 - East 
530 Main 
530, 530 & 531 
5 - West- 

413 Main 
f401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 
3 - West 
2 - East 
2 - West 

\Main Vault 

. 
I 

I 

I 

I 

, .  

I 

I 

*Count  f o r  Alpha & -401-W. for BETA 

I . 



A L ~ H A  c w N r  : I 

I 

1 3 6 . 0 1  0 4 . 4 1  0 0 0 0 0 0  0 0 0 1 ~ 0 0  0 0 . 0  1 9 6 . 0 2  0 4 - 4 1  U 0 4 8 1 2  O O O l * O O  0 3 . 0  

1 9 6 . 0 3  0 4 . 4 1  0 0 0 0 7 3  0 0 0 1 . 0 0  0 0 . 0  1 9 6 . 0 . 4  0 4 . 4 1  0 0 0 0 0 1  0 0 0 1 - 0 0  00.0 

1 9 6 . 0 7  0 4 . 4 1  0 0 0 0 0 0  0 0 0 1 . 0 0  0 0 . 0  1 5 6 . 0 8  0 4 . 4 1  0 0 0 0 0 4  U O O l * O O  0 0 . 0  

1 9 6 . 0 9  0 4 . 4 1  0 0 0 0 0 0  0 0 0 1 ; O O  0 0 . 0  1 9 6 . 1 0  0 4 - 4 1  0 0 0 0 0 1  O O ( J l * O c l  00.0 

1 9 6 . 1 2  0 4 . 4 1  0 0 0 1 1 7  0 0 0 1 . 0 0  2 0 . 0  1 4 6 . 1 3  0 4 . 4 1  0 0 0 0 0 3  o O d l . 0 f l  0 0 - 0  

1 5 6 . 1 4  0 4 . 4 1  0 0 0 0 0 1  0 0 0 1 . 0 0  0 0 . 0  1 9 6 . 1 5  0 4 . 4 1  O O O O O O  O O O l * O O  0 U . O  

1 9 6 . 1 6  0 4 . 4 1  0 0 0 2 8 1  0 0 0 1 . 0 0  15.0 1 9 6 . 1 7  0 4 . 4 1  O O O O Y S  0 d $ 1 * 0 0  00.0 

I 

1 9 6 . 1 8  0 4 . 4 1  0 0 0 0 0 0  0 0 0 1 . 0 0  0 0 . 0  1 9 6 . 1 3  0 4 . 4 1  0 0 0 0 0 0  0 0 0 1 . 0 0  0 0 . 0  

196.20 0 4 . 4 1  0 0 0 0 0 0  0 0 0 1 . 0 0  0 0 . 0  I I 

1 9 6 . 0 1  0 4 . 4 1  0 0 0 0 0 6  0 0 0 1 . 0 0  0 0 . 0  I 

1 9 6 . 0 2  0 4 . 4 1  0 0 3 9 4 7  0 0 U l . U U  u5.0 1 9 6 . 0 3  0 4 . 4 1  U O 3 U 4 1  O n i j l . 0 0  00.0 

I 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
a. 
9. 

10. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

61 an k 
Standard 
324 Intake 
324 Exhaust 
513 SR 

- 150 
5 - East 
530 Main 
530, 530 & 531 
5 - West 

413 Main 
*401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 
3 - West 
2 - East 
2 - West 
Main Vault 

I 

! 
I I 

I 

I 

I 
I 
I 
I 

I 

I 

I 
I 

I 

I 

I 

! ,  
I 

I 

I .  

I 
I 
I 
I 

I 
I 

I 
I 

, 
I 

I 

I 
I 

. 



, 

I 

:, .. . . 

.. . 



DP West 

Yidebeta if 

. h  

. Weekly Stacks 

Date: 

Source ID: 

Loadinqs # Sample ID 

1 .  
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

. -  

B1 an k 
Standard 
324 Intake 
324 Exhaust 
513 SR 
150 
5 - East 
530 Main 
530, 530 & 531 
5 - West 

1 1 .  413 Main 
12. f401 Process 
13. 4 - West 
14. 3 - East 
15. 313 Main 
16. 313 Inc 
17. 3 - West 
18. 2 - East 
19. 2 - West 
20. Main Vault 

c 

for BETA 

I 



... ........................ .. .. 

7 - 
e 

?- 

c 
c 

i. 

c r > -  
- - c  

c " 
C ' .\ .-. 

c 
- ... 5 c  

c- c 
C C  

C 0 c c 
,-; 

c C 
c ..-. 

C 
C 

r 

r .  c 
,-- i. 
c 
C 
d 

c c  
c c. 
c c  - -  

C. -- c 

c 
d 

c ,_. 
c 

c. 
c 

c 
< c 

t 
C? 
c -. 

c c  
c c  C r 'J' 

c-. ._ 
Y. 

c 
c 

P - c  
- 3  c_ 

C 
LT. 
C. 
3. 

c 
C 
C 7 L. 

C 
c 

,-. . 
3. L r  

C 
c_ 
c c c 

. .  
1 

0.- 
3 c. c. 

* c  . m. 

F. c . c 3  
c. c' 

,. -. L 

Y! Lr 
0. 0. 



. .. . 

,oadinqs # Sample ID 

1. B1 an k 

2. 
3. 324 Intake 
4. 324 Exhaust 

6. - 150 
7. 5 - East 
8. 530 Main 
9. 530, 530 & 531 

10. 5 - West 

11. 413 Main 
12. f401 Process 
13. 4 - West 
14. 3 - East 
15. 313 Main 
16. 313 Inc 
17. 3 - West 
18. 2 - East 
19. 2 - West 
20. Main Vault  

St a nd a rd 

. 5. 513 SR 

/J 

, 

1 

/I 
1 



Publicly Releasable 
@ 
s-7 p / w  

SPECIAL AIR TEST 

LOCATION DATE 7-7' 
RADIOACTIVE MATERIAL - z 3 p  L c  I 

Time: Air test  started- $+/< finished //.t '7 [7 I 

Operation started 5 4s-  finished ,*/:/r I 

GROUP 

I 

J 

* 

I Nose counts 
Personnel in room during test: 

-- - __ _Nose counts * ;: 1 :  

9. 

2 

3 

4 10. 

I 

1 

5 11. 

6.  12. I 
I 

.- 
Type of respiratory equipment used K///- ,k<&<. )fl l!5& make I!?% -A. /$ -2 ' 4.- 

I 

Type of air supply Number of men 

Type of Hood length I. D. ! of hose on hoof 

Pressure  of supply manifold I 

v 
L Results of routine test  - - - - - -- - - dis/min-m Length of t e s t A 2 f  .,?e . / x w  

Corn ment s: 



8 / 1 / 7 7  
I 

I 

, 

I 

I 

I 



DP West 
- I  

Widebeta # Z C  

I : , .  , 

Loadinqs # Sample ID 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

I ,  

20. 

Blank 
St  a nd ard 
324 Intake 
324 Exhaust 
513 SR 

- 150 
5 - East 
530 Main 
530, 530 & 531 
5 - West 

413 Main 
"401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 
3 - West 
2 - East 
2 - West 
Main Vault 

I .  

, 

. 

I 

' .  I 

. !  : i, 
., ? 

. ,  



, 

\ 

RET-?  C!?UNT 41a P R O C E S S :  



. .  

31 51 I 71 . 413- MAIN 
401 
PROCESS ! 

8 
4- WEST 

32 I 52 72 

I 53! I 73 
I 74 

I 33 
r 
t 

* 

54 34 
3- EAST 

. .. .. . 

. I 9 $ )  

93) 
!I 
94 

I 

. .  
0. .. 

b . 
1 

3 

I 

> - 

95' 

$ 
97i 

1"I 
I 

- I 77i 

55 

56 

57 

I 35 

37i 

313- M A I N  
36 

313- nrcnr. 

38 50 78 2&L ? ITEST . 

2 -  EAST' - 
2. !.EST 

- .  
9 I !  

* . 34 59 79 

3 -  4 10 

.* 

, '  . '. 



, 

, 



i d i n q s  # Sample ID 

1 .  B1 an k 

2. 
3. 324 Intake 
4. 324 Exhaust 
5. . 513 SR 

7. 5 - East 

Stand a rd 
b 

, I  * .  

i 
6. - .  - 150 

8. 
9. 
0. 

I1 . 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

I 

530 Main 
530, 530 ti 537 
5 - West 

413 Main 
*401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 

7 

I 

3 - West 
2 - East 
2 - West 
Main Vau t 

I 

I 
I 

I 

I 

I 
I .  

I 

I 

I 

I 
I 
I 

, 

I 

, -  

. .  

. :: 

I 

. 



? L ? P 4  S O U Y C E  I D :  1 1 ~ P r W  AL.DH-14 F 4 C ' I O H  3 . 9 6  : I 

I 
1 

I 
I 

I 



d i n g s  i4 Sample ID 

. Blank 
!. Standard 
$ 9  324 Intake 
1. 324 Exhaust 
3 .  513 SR 

7. . 5 - East 
8. 530 Main 
9. 530, 530 & 531 
0. 5 - West 

c 

6. - .  - 150 

413 Main 
2. *401 Process 

13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

.- 

4 - West 
3 - East 
313 Main 
313 Inc 
3 - West 
2 - East 
2 - West 
Main Vau 

. 
I .  

. _ I  

t 

.-- . . 

. ,..- 

I '  
I 

I 

I 



K - 1  T)P WEST 

7 /as,/ 7'7 



DP West 

Midebeta # 

’ Weekly Stacks 

Date: 

Source I D :  

Iadinqs # Sample ID 

1. B1 an k 
2. Standard 
3. 324 Intake 
4. 324 Exhaust 
5. 513 SR 
6. - .  - 150 
7. 5 - East 
8. 530 Main 
9. 530, 530 & 531 

10. 5 - West 

11. 
1 2. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

20. 

413 Main 
*401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 
3 - West 
2 - East 
2 - West 
Main Vault 

*Count fo r  Alpha & 401.1.W. for BETA 

. 
* 

I 

I 

I .  

I 

I 

. .  

I 

. 



\ + T k i m  F A  



3P West 

Widebeta # 6 
' Weekly Stacks 3/!/77 

ladings # Sample ID 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
-20. 

B1 an k 
Sta nd a r d 
324 Intake 
324 Exhaust 
513 SR 

. - 150 
5 - East 
530 Main 
530, 530 & 531 
5 - West 

413 Main 
f401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 
3 - West 
2 - East 
2 - West 
Main Vault 

L I I 

I 

I 

I 

! 



. ... 

ul P w 

. .  . .  

* .' 

? 

I 

I .  

, 

, 



Id IDERETA 4 3 R / 1  9 / 7 , 7  

j 

SECOhJD COLJNT ON S T A C K  F I L T E R S  F7llN P / 5 / 7 7  THR!J 8 / 1 8 / 7 7  

4L3Fi4 SOURCE ID: 1 1 , 8 8 7  4 1-.D Fl4 
I 

I '  
I .  

2 '29 .  

i . I  

R E T 4  C O l J N T :  

' 3  

I 

I' 

I 



ur ncac c- L * 

Widebeta # Date: . /  / L w  

Meekly Stacks ' 1  / / / / ALPHA Source ID: 
ALPHA FACTOR ID: 

rnB. 

o a d i n g s  Sample ID 

~ 1. Blank N 

2. 
3. 324 Intake 
4. 324 Exhaust 
5. , 513 SR 

Standard . 

I 

. .  
6. -. - 150 

. 5 - East 7. 
8. 530 Main 
9. 530, 530 & 531 

10. 5 - Nest 

11 . 413 Main 
12. , *401 Process I 

13. 4 - West 
3 - East 14. 

15. 313 Main 
16. 313 Inc 
17. 3 - West I 

18. 2 - East 
19. 2 - West I 

20. Main Vault I 

I 
I 

I 

I 
I 

I 

, 
I 
I 

# 

I 

I 

I .  

t - 1  

I -- 

I 
I 

I 

I 

I 
- .  * I 

I 

I 



I '  I 

, 

I I 

I 



,adings 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8.  
9. 

10. 

. .. 

11. 

Sample ID 

B1 an k 
Standard 
324 Intake 
324 'Exhaust 
513 SR 

5 - East 
530 Main 
530, 530 & 531 

b 

- 150 

5 - West 

413 Main 
12. *401 Process 
13. 4 - West 
14. 3 - East 
15. 313 Main 

I 

16. 313 Inc 
17. 3 - West 
18. 2 - East 
19. 2 - West 
20. Main Vault 

;-- . . 

- :: 

*Count f o r  A l p h a  & 401-W. for BETA 

I 

, .  . 

I '  

I 

. .  
I 

I 

I 
' .  

I 
I 

I .  

1 .  
I '  

I 

. .  

. 



I 

I 

I 



I I .  

I 

mdinqs R Sample ID . i  

I /'d & m9. I ,  

t 

I 
- !  1. B1 an k 

2. 
3. 324 Intake I 

4. 324 Exhaust I 

Standard . 

I 1 .  

5. . 513 SR 

7. 5 - East 
8. 530 Main 
9. 530, 530 & 531 I 

. .  
6. - .  - 150 

5 - West . 10. 

11. 413 Main 7 

12. f401 Process 
13. 4 - West 

14. 3 - East 

I I 

._ 

, 
I 

15. 313 Main 
16. 313 Inc 
17. 3 - West I 

18. 2 - East 
19. 2 - West 
20. 

I .  

Main Vault  
I 

:.- . - 

. :: . 
I 

. .  

, 
j 1  - .  . .  
I . 



I A 

SI 

c 

I 

2?9.lGl 1 3 .  34 ? P ! a . l l  

1 son 2 2 9 . 1 7  



DP West 
Uidebeta- #-s Date: A. ,!22/77 

m. : 

i d i n q s  # Sample ID 

1. 
2. 
39 
4. 
5. 
6. 
7. 
8. 
9. 
0. 

. ., 

B1 an k 
S t  and a r  d 
324 Intake 
324 Exhaust 

. 513 SR 

. 5 - East 
530 Main 
530, 530 & 531 
5 - West 

-. - 150 

. 

I1 9 413 Main 
12. f401 Process 
13. 4 - Nest 
14. 3 - East 
15. 313 Main 

\ 

1 .  

I 

16. 313 Inc 
17. 3 - Hest 
18. 2 - East 
19. 2 - West 
20. Main Vault 

.-- . . 
c 

. .  

. -  
I .  

., ? 

, 
I .  

I 
I' 

I . .  
I 

I 

. .  
\ .  
I 

I .  

. 



I 

4 LP Fi4 I: O f  IIVT : 

. .  
I . . .  , 

SETA COrJhJT : 
I 

I 



DP West e:- 
Widebeta f 

. ... , .  
I 

ALPHA Source ID: 
ALPHA FACMR ID: 

i d i n q s  

1. 
2. 
3. 
4. 
.5 . 
6. 
7. 
8. 
9. 

IO.  

. r 

I 1  . 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

Sample ID 

B1 an k 
Standard 
324 Intake 
324 Exhaust 
513 SR 

- 150 
5 - East 
530 Main 
530, 530 & 531 
5 - West 

413 Main 
f401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 
3 - West 
2 - East 
2 - West 
M a i n  Vault  

._.- . - 
~ 

. .  

I 

I 

I 

\ 

. I '  , 

I 
. I  

I 

I 
I 
I 
I 
I 
I 

1 ,  ' 

I 
I 

I 
I 

. ' I  

I .  
' I  

I 
# I  

I 
I .  
I 
I .  

I 

I 

I 

I : 
I '  

. .  

. .. 
. - .  



I 

, 

i 



. :. , 1 .. 
I 

! 

1 I I 

I 
I 
I 
I 

i 
~ 

~ 

i 
I 
I 
i 

I 
I 

I 
I 

1 
I 
I 

I 
~ 

I 
I 

I 
I 

I 

I , 
I 
I 
I 
I 
I 

td ings  #? 

1. 
?. 
3.  
4. 
5: 
6. 
7. 
8. 
9. 
0. 

Sample ID 

Blank  
Sta nd ar d 
324 Intake 
324 Exhaust 

, 513 SR 
- 150 

5 - East 
530 Main 
530, 530 
5 - West 

' .  * .  

531 

. ,  . .  413 Main 
*401 Process - Llm( 
4 - Nest 
3 - East 
313 Main 
313 Inc 
3 - West 
2 - East 
2 - West 

2 Main Vault 

1. 
2. 
3. 
4. 

15. 
16. 
17. 
18. 
19. 
20. 

8 

I -  

I . :: . 
I 

. 



I 

I 

I 



B1 ank . I. 
2. 
3. 
4. 
5. 
6. 

.7.  
8. 
9. 

10. 

. .' 

Standard 
324 Intake 
324 Exhaust 
513 SR 

5 - East 
530 Main 
530, 530 & 531 

. - 150 

I .  

I 

! . a  

I 

i 

. . ,  . .  

I .  

I 

I 
I 

! 
. . :  I 

I 

I 

I 

5 - blest 

. .  

413 Main I1 
12. 
13 0 

14. 
15. 
16. 
17 
18= 
. i 9 .  
20 

! .  I 
I f401 Process 

4 - West 
3 - East 

I 
# I  

I 

313 Main 
313 Inc 
3 - West 
2 - East ' 

I 
I .  . .  

2 - West 
Main Vaul t  I 

i '  
I '  
I 

I 

~ 

. .  . . <  
I 

I 
I 

i 



i- 
i: ................. - .. __ ..... - .. -_ .. - 

r 

c 

c 

7. 

- L. 

3 

, -, - ,--. ... 
L. 
--. 
c 

. 
c 

.._ - 
-l 

.. 

I -  

C. 

r 
--, 

...... 



Sample ID 

B1 an k 
Standard  
324 Intake 
324 Exhaust 
513 SR 

- 150 
5 - East 
530 Main 
530, 530 b 531 
5 - Nest 

413 Main 
*401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 
3 - West 

2 - East 
2 - West 
Main Vault 

oadinqs  R 

1, 
2. 
3. 
4. 
5. 
6. 
7. 
8.  
91 

10. 

. .. 

. 

, . ’  

7 11 0 

12. 
13. 
14. 
15. 
16. 

’ .  I 

I 
I ! 

I 

17. 
18. 

.19. 
20. 

I 
. . -  I .  

4 O L W .  for BETA 
. .  

*Count f o r  Alpha & 

I 

I 

I 

I 



I 



I 
i 

___- _--- 

. .  ! 
I 

: \  
.. 
- !  

I 

i 

a d i n g s  R 

1. 

Sample ID 

Blank 
Stand a r  d 
324 Intake 
324 Exhaust 
513 SR 

- 150 
. 5 - East 

530 Main 
530, 530 81 531 
5 - West 

. I 

I 
i 
I 
I 
I 
I 
I 
I . .  

2. 
3. 
4. 
5: 
6. 

7. 
8. 
9. 

IO. 

. .  

. .  

.. . 
.I ’ 

I 

I 
! 

I 
I 
I . .  
I 

i 

I 

I . ’  
I 413 Main 

f401 Process 

I 

11 
12. 
13. 
14- 

I 

I . .  
I 

4 - West 
3 - East 
313 Main 
313 Inc 

15. 
16. 
17 
18. 
19. 
20. 

I 

3 -- West 
2 - East 
2 - West 
M a i n  Vau t 

. .  I -  
I .  

1 -  
! 

I .,-- . . 
c 

. 
for BETA . .  



I . .  

I 

I 



, 

DP West 

Widebeta # 111 

Weekly Stacks 9/?/77/ 9 / 9 /77/ 

e- * I I 

I 
I &=--=-3 

Date: 9 ,  /16/77 
. ALPHA Source ID: i i ,8m 

ALPHA FACTOR ID: 3.26 I 
I 

I 168- ~ R B .  BETA FACTOR ID:  1..97 

w m v n  mimT 
BETA SOURCE I D :  10,2L0 I 

I 
I 
I 

I i 
I - i  
I 
I 

., t 

I . !  

oadinqs 8 Sample ID 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

. .. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 

4 - West 
3 - East 
313 Main 
313 Inc 
3 - West 

B1 an k 
Standard 
324 Intake 
324 Exhaust 

. 513 SR 
- 150 

5 - East 
530 Main 
530, 530 & 53 
5 - West 

413 Main 
*401 Process 

18. 2 - East 
19. 2 - West 
20. Main Vau 

b I 

I 

I 

1 .  

I 

. .  

I 
I 
I 

' I  
I '  

I 

t 

I 

.,-- . - 

. .  I .  
I 

I 
I 
I 
I 

. ' I  

I .  

. :: . ,  . ... 

\ 



I 

I 

0 ' 0 0  0 0 '  

0 ' 0 0  @ @ *  

O ' @ ( !  0 0 '  

0 ' 0 Q  00' 

I 

0130 6 c ) 0 0 0 0  CS'I;O 1 1 * 9 9 Z  0 ' 0 0  0 0 ' 1 0 0 1 3  z 0 0 0 0 0  C S ' S 0  0 1 * 9 9 z  

@ @ O  SOOOOO & C * S @  h 0 ' 9 9 Z  0 ' 0 0  0 0 ' 1 0 0 0  1 & 0 0 0 0  C S ; ' S @  P 0 * 9 9 Z  
, 

0 ' 0 0  O@'I000 @ 0 0 @ 0 1 3  C S ' C O  1 0 ' 9 9 Z  
I 



DP. yest 

Widebeta # 
<? . 

+! 
. Weekly Stacks 9 / /6 - /23 /77 /  / ALPHA Source ID: 

ALPHA FACTOR ID: 

! -  ' oadings # Sample ID 

I .  B1 an k 
2. Standard 
3. 324 Intake 
4. 324 Exhaust 

. 
. I  

I 

I 
I 

I 
I 
I . 1 .  

5- 513 SR 
6. -'. - 150 I 

. , .. 
I . .  

- 7. 
8 .  
9. 

10. 

11 . 

5 - East 
530 Main 
530, 530 & 531 
5 - West 

413 Main 

I . .  

I 

I 

12. f401 Process 
13. 
14. 

4 - West 
3 - East 

I 
1 .  

I 
8 

15. 313 Main I 
I 
I 

16. 
17 .  
18. 

.19. 
20. 

313 I n c  
3 - West 

2 - East 
2 - West 
Main Vault 

. .  

,_- . . 

, 

. :: 

I 

I 



I 

h 

W I D E B E T A  $ 1  9/30/;77 
I 

I 
I 

I 
I 
I 

1 S T  C O U N T  O N  S T A C K  F I L T E R S  R U N  9123-30177 168 HRS I 
I 
I 

I 

4LPH4 S O U R C E  ID 10560 D/M BETA 

1 M I N  C O U N T  TIME: 

ALPHA C O U N T :  

273 - 0  1 . 
273.62 

273.04 

273.06 

273.08 

273.10 

273.12 

273.14 

273.16 

273.18 

2 73 - 2 0  

. 

. 

. 

. 

. 
0 

. 

. 

. 
0 

401 P E O C E S S  

B E T A  C O U N T :  

273.01 . 

000000 0001.00 00.0 

003654 0001.00 05.0 273.03 

000040 0001-00 00.0 273005 

000004 0001.00 00.0 273.07 

000008  0001.00 00.0 273.09 

000001 0001 - 0 0  00.0 273. 1 1  

000020 0001.00 0 0 - 0  273.13 

000003 0001.00 00.0 273.15 

000068 0001.00 00.0  273.17 

000000 0001.00 00.0 273.19 

000081 0001.00 00.0 

000001 0001.00 00.0 

S O U R C E  I D 8250 D/M 

I 

I 
I 

I 

000303 0001.00 15.0 

000015 O(lOl.00 00.0 
I 
I 

000001 0~01.00 00.0 

000004 0001 - 0 0  00.0 

000417 OOOl*OO 10.0 

I 
I 

000000 0q01.00 00.0 

001027 0 ~ 0 1 . 0 0  07.0 

000004 000 1 0.00 00 0 0  
I 

000003 0001.00 00 .0  
I 
I 

. I  
I 

I 

I 

273.02 004097 l l l l l l iofln n7.n 97? .n?  nni 177 nnhi -nn n 7 . n  





l:II D E E E T A  $42 9 - / 3 0 / 7 7  

I A L P H A  S O U R ~ E  . I o  
I 

I 
I 
I 
I 
I 
I 

' /  

I 

, 
! 

I 
I I 

' !  
I 

I 

I 
I 
I 
I 

I 

I .  
I .. 
I 
I 
I 
I '  
I 

I 

I 
1 -  

I 

I 

I 

' 
I 
I .  

I 
I 
I 

I 

! 
I 

I 
I 
I 
I 
I 

I 

I 

I 

I 
I 
I 

I 
I 
I 
I 

1 ,  

A L P H A  C O U N T :  

I 

, 
I 

7 



DP West 

Widebeta #A 
<?,. .. * 

I 

I 

Date: 7/31/77 I 

4 flo 

. Weekly Stacks $?/I& A 77 f / ALPHA Source ID: / ~ ~ o O l / / ; v l  
ALPHA FACTOR ID: 

,dinqs # 

I. 
!. 
3. 
$ 0  

5. 
6. 
7. 
El. 
9. 
0. 

. -  

1. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

Sample ID 

Blank 
Standard 
324 Intake 
324 Exhaust 
513 SR 
150 
5 - East 
530 Main 
530, 530 & 531 
5 - West 

413 Main 
f401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 
3 - West 
2 - East 
2 - West 
Main Vault 

.-- . 

. .  
. .  

. :_- 

*Count for Alpha & 4 0 ~ W .  

. 

fo r  BETA 

I 

. .  

I 

. .  

I 

I 

I 
I 

I 

I 
I 
I 

I 

1 .  

I 

I 

I 
I 
I .  
I 

I 
I 
I 
I 
I 
I 
I 
I 

, 

I .  
I 

, 

I 
I 

I 
I 
I 
I 

I 

I 
I 

I 
I 
I 
I 
I . 



I I 

I 
I 

I 

I 

Sample ID 

Blank 
St a nd a rd 
324 Intake 
324 Exhaust 
513 SR 
150 , 

5 - East 
530 Main 
530, 530 & 531 

oadinqs # 

1. 
2. 
3. 
4. 

, 5. 
6. 
7. 
8. 
9. 

10. 

. .. 
. -  

5 - West 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

413 Main 
f401 Process 
4 - Nest  I 

I :  
I 

I ,  3 - East 
313 Main 
313 Inc 
3 - blest 
2 - East 
2 - West 
Main Vault 

I .  - 

I 

. ;: 

for BETA . .  



c 
I 

.- 

.<. 
r-:  L 

c' 

c 

0 .. 0. 

<" 
L. r- 
cr' r 
m c. 



0 ' 0 0  0 0 ' 1 0 0 0  9 F 0 0 0 0  l V ' 0 1  l O ' t 7 E 8  

I 

I 

I 

. .. 



, 

DP West 

'Widebeta # L/ 

<3. - i '  

I 

. Weekly Stacks (?,/a / 7 7 /  f/0/7/77 ALPHA Source ID: / / 3 d Q  J/q 
ALPHA FACTOR ID: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

. ' .. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
.19. 
20. 

*Count  

- 

fo r  

Sample ID 

Blank . 

Standard 
324 Intake 
324 Exhaust 
513 SR 
150 
5 - East 
530 Main 
530, 530 & 531 
5 - West . 

413 Main 
f401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 
3 - West 
2 - East 
2 -. Nest 
Main V a u l t  

. 

. 

,.- 

. .  
. :: 

for BETA . .  

I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 

I 

I 

I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

I 

I 
I 

I 

I 
I 

I 
I 

I 
I 

I 

I 

I 
I 
I 

I' 

I 
I 
I 

I 

I 
I 

I 
I 
I 
I 
I 
I 

I 

I 

I 

I 

I 
I 

! 
I 
I 

~ 

I 

: 

. 



I 

I 
- -  . 1 



$1 





Date: 9. 1/2/77 

inqs # 

. Blank 
Standard 
324 Intake 
324 Exhaust 

, 513 SR 
- 150 

5 - East 
530 Main 
530, 530 & 531 
5 - Nest 

. 
0 

I. 

). 

1 .  

a. 
9. 
0. 

413 Main 
*401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 

I1 0 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
.19. 
20. 

3 - West 
2 - East 
2 - Nest 
M a i n  V a u l t  

. .  .-- . 

*Count . .  



.- 

DY Nest 

Widebeta # -  I 

oadinqs # Sample ID 

1. 
2. 
3. 
4. 
5. 
6.  
7. 
8.  
9. 

10. 

4 ,  

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

B e t a  

Blank 
Standard 
324 Intake 
324 Exhaust 
513 SR 

- .  - 150 
, 5 - East 

530 Main 
530, 530 & 531 
5 - West . 

413 Main 
f401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 
3 - Hest 
2 - East 
2 - West 
Main Yaul t 

cocnnt :  ,-- . - 

7 

, .  

. .  

I 

I 
I '  . 
I 
I 
I 
I 

I 

I 

I 
I .  

I .  

I 

I 

I 

I 
I 

I 

I 
I 

I .  
I 

I 
I 
I , .  
I 
I 
I 
I 

I 

I 

I 

' .  

I 
I 

I 

I 

I .  

I 

I 
I 

I 
I 

I 

, 
I 

I 



H-1 DP WEST W I DEBE'TAP 1 10114177 5 

SECOND COUNT ON STACK F I L T E R S  F I L T E R  DATE+ 9/30/77-1047/77 

ALPHA SOURCE ID. S905 =lo560 DPM ANALYSIS TIME* 1jO MINS. 

BETA SOURCE ID- S918=6250 DPM 

ALPHA c o w r :  

286.01 . 000003 0010.00 00.0  

286.02 

286.04 

286-06 

286.08 

286.10 

286.12 

286.14 

286.16 

286.18 

286-20 

. 

. 

. 

. 

. 

. 

. 

. 
0 

.. 

036567 0010-00 

000010 0010.00 

000004 0010.00 

000007 0010 000 

000001 0010.00 

000002 0010.00 

000016 0010.00 

000601 0010-00 

000000 0010.00 

000009 00 10 000 

1.50 286.03 

00.0 286.05 

00.0 886.07 

00.0 286.09 

00.0 286.11 

00.0  286 .13  

00.0 286.15 

10.0 286.17 

00.0 286.19 

00 -0 

00  1039 

0 0 0 0 0 s  

000003 

000003 

0004 1 5 

00000 1 

007823 

000003 

000005 

I 

I 
I 

I 

I 

I 

I 

0010.00 

00'0.00 
I 

I 
I 

OOlQ*OO 
I 

0010.00 

0010.00 
I 

00 10 - 0 0  
I 
I 

0010.00 
I , 

0010.00 
I 

0010.00 
I 
I 

, 
I 

I 
\ 

I 

I 

I 
I 
I 

, 

, 

\ 

I 

I 

: 
I 

I 
I 
I 

07.0 

00.0 

00.0 

00 * o  

10.0 

00.0  

03.0 

00 - 0  

00.0 



B E T A  C O U N T  F O R  STACKS - 401 - 9130177 - 1017177 

NUMBER I - B L A N K  

, 
I , 

N U M B E R  2 R W - B E T A  S T A N D A R D  - S - 918  = 8250 D I M  

NUMBER 3 - 401 - W P R O C E S S  , 

290.01 000010 0001.00 00.0 

290.02 . 290.03 . 000146 0~0l.00 20.0  

I 
I 

, 
I , 

I 
I 

I 
I 
I 

I 
I 

I 
I 

I 
I 

I , 
I 

I 
I 
I 

I 
I 
I 

, 

, 

I 
I 



H - 1  D P  WEST W I D E R E T A l l  
I 

S E C O N D  C O U N T  O N  S T A C K  F I L T E R  401 P R O C E S S  S A M P L E  D A T E :  I I 
9/30/77-10/7 /77  

I 

B E T A  S T A N D A R D :  8,250 D P M  A N A L Y S I S :  IO M I N S .  ' I 

BETA COUNT: 

\ 

I 



I .  

... 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

~ 

I 

I 
I 

Sample ID 

B1 an k 
S t  and ard 
324 Intake 
324 Exhaust 

. 513 SR 
- 150 

5 - East 
530 Main 
530, 530 & 531 
5 - l e s t  . '  

413 Main 
*401 Process 
4 - West 
3 - East 
313 Main 

1. 
2. 
3. 
4. 
5. . 

6. 
.7.  
8. 
9. 

10. 

..e 

. .  

.a 

. . I  

. .  

. -  
' . .  

. , .  , . , 

. .  
- .  . 

. .  

. .  

. , .  . 

11 . 
12. 
13. 
14. 
15. 
16. 
17. 
18. 

.19. 
20. 

. .  
. .  

313 Inc 
3 - Hest 

5 .  

. .  

- '  

2 - East 
2 - West 

I '  

8 .  , 
Main Vaul t  

;-- ~ .- 

. .  

. .  
.. 

. .  
..: 

I 

, 
. .  



H-1 DP WEST W I DEBETAiP 1 101 19/77 

F I R S T  COUNT ON STACK F I L T E R S  SAMPLE DATE: 10/7-14/7? 
I 

I ALPHA STANDABD *lo560 DPM. 1 MIN. EA I 

I 

I 

ALPHA COUNT: 

292.01 

292 e03 

292.05 

292007 

292 009 

292.11 

292.13 

292.15 

292.17 

292.19 

BETA COUNT: 

292.01 . 
’ 292.03 

000001 0001.00 00.0  

000093 0001.00 00.0 

000000 0001.00 00.0 

000000 000 1-00 00.0 

000000 0001~00 00.0 

000043 0001 -00 00.0 

000000 0001.00 00.0 

000220 0001.00 15.0 

000001 0001.00 00.0 

000000 0001.00 00.0 

O O O O O R  0001.00 00.0 

000036 0001 000 0 0 . 0 ,  

292 0 0 2  

292 04 

292 -06 

292.0a 

292.10 

292.12 

292.14 

292.16 

292.ia 

292.20 

298.02 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

003606 OClOl.00 05.0 

000002 0:001.00 00.0 

000000 0001.00 00.0  

000000 ob01 000 00 00 
. I  

000000 0001 000 00.0 

000000 0001 000 00.0 

000000 0001.00 00.0 
I 

000061 0001-00 00.0 
I 

000000 0001.00 00.0  

000002 0~01.00 00.0 

I 

I 

I 

000786 0001.00 10.0 

I 



.? 

c .. 

H - 1  DP WEST WJ DERETA#2 1 @ / 2  1 / 77 

SECOND C O U N T  O N  STACK FILTERS SAMPLE DATF: 1017-  14/,77 I 

I 

1, 

I ALPHA STANDARD OC?IVITY= 12 ,378  DPM 
I 

B E T A  STANDARD ACTIVITY = l 0 @ 2 8  AN4LYSIS TIMF: '10 MINS. 
I 

ALPHA C O U N T :  

2 9 4 . 8 1  00F~805 f i D l @ . @ O  06.4 294 .02  0 4 3 9 4 7  u1010.00 1.06 

2 9 4 . 0 3  6 ~ 3 0 9 8 6  0 c 1 1 0 . 0 ~  Q7 .n  2 9 4 . 8 4  0ril8026 O01fl-00 8 0 . 0  

A E T A  C O U N I  O N  481 PROCESS 

@ l  B L A N K  

0 2  B E T A  SOURCE 

6 3  401 P R O C E S S  

B E T A  C O U N T :  

2 9 4 . 0 1  U7Gfi3j383 6818 j .86  15.0 2 9 4 . 0 2  O-44267 E010-E IE  1.00 , 



~ .oadinqs R Sample ID 

1. B1 an k 
2. 
3. 
4. 
5. 
6. 

, 7 .  
8.  
9. 

. .. 

St a nd a r  d 
324 Intake 
324 Exhaust 

. 513 SR 

. 5 - East 
530 Main 
530, 530 & 531 

- .  - 150 

10. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

5 - West 

413 Main 
*401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 
3 - West 
2 - East 
2 - West 
Hain Vault 

' C  

I 
I 
I 

I 

I 

. .  
I 
I 
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WIDFRFTA #2  1 1 / 1 8 / 7 7  ~ 

I 

S E C O N D  C O U N T  ON S T A C K  F I L T E R S  HUN 1 1 / 4 / 7 7  T H R U  1 1 / 1 1 / 7 7  I I 

A L P H A  C O U N T :  

A L P H A  F A C T O R  2 .83  

A E T A  SOURCE ID: lfi~V720 481 P R O C E S S :  



ALPHA COUNT ON 2'34 INTAKE FILTER: R U N  11/4/77 T H R U  IlA11/77 
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badinqs 

1. 

Sample ID 

B1 an k 
Sta nd a r  d 
324 Intake 
324 Exhaust 
513 SR 

. 
2. 
3. 
4. 
5. 
6. 
7. 
,8 .  
9. 

10. 

< . .. . I  

- 150 , 

5 - East 
530 Main 
530, 530 & 531 
5 - Nest  

413 Main 
f401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 

11 . 
12. 
13. 
14. 
15. 
16. 
17. 
18. 

.19. 
20. 

I 
8 

3 - West 
2 - East 
2 - West 

Main Vault . I  

. .  . 
f o r  Alpha  & 401-W. for  BETA . .  *Count 

I .  

. 



dings # Sample ID 

Blank 
D Standard  
I 324 I n t a k e  

324 Exhaust 
. 513 SR 

. 5 - East 
530 Main 
530, 530 & 531 
5 - Nest 

413 Main 
*401 Process  

- *  - 150 

4 ,- West 
3 - East 
313 Main 
313 Inc 
3 - West 
2 - East  
2 - West 
Main Vaul t  

.. . . . .  . . .  . 

.I . , 
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- ’  . 

i 

f o r  Alpha & 401-W. for  BETA 
. .  

. .’ 



H-1 DP WEST WIDEEIETA~I 11 /4 /77  I 
I 

S E C O N D  COUNT ON STACK FILTERS SAMPLE DATE:10/21-28/77 
I 

ALPHA STANDARD : S-9OS=1 OS60 DPM ANALYSIS TIME : 10 MINS. 

BETA STANDARDID: S-918=8250 DPM 

ALPHA COUNT: 

I 

308.01 

308.03 

308.05 

308.07 

308.09 

308.  1 1  

308.13 

308.15 

308.17 

000000 

003717 

000007 

000000 

000001 

000045 

000003 

00263 5 

OOlO-00 00.0 

0010.00 05.0 

0010-00 00.0 

0010-00 00.0 

0010.00 00.0 

0010.00 00.0 

0010.00 00.0 

0010-00 05.0 

308.02 

30R-04  

308.06 

308.08 

308.10 

308. 12 

308.14 

30R.16 

000003 0010-00’ 00.0 308.18 

036028 0010.90 1 -50  

000001 0~10.00 00.0 

000004 0610.00 00.0 

000006 OOlO*OO 00.0 

000002 0010.00 00.0 

000003 0010.00 00.0 

000004 0010.00 00.0 

I 

000353 OOlO.00 1 5 - 0  

000003 OOlO*OO 0 0 - 0  



Iadinqs # Sample ID 

1. B1 an k 
2. Standard 
3. 324 Intake 
4. 324 Exhaust 
5. , 513 SR 
.,.- 
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I 

6. - 150 . 

I .7.  
8. 
9. 

7 0. 

5 - East 
530 Main 
530, 530 & 531 

5 - Nest . 

413 Main 
*401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 

- 1  
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I , . I  

. .  
. .  

. I  
I 
I 

12. 
13. 
14. 
15. 
16. 

' I  

. .  

17. 3 - Nest 
18. 2 - East 
.19. 2 - West 
20. Main Vaul t  

- .  

. .  --.  

-._ . .  

. .  - .  
. .  . ...- , 

. .  
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14. 
15. 
16. 
17. 
18. 
.19. 
20. 

Sample ID 
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Stand a r  d 
324 Intake 
324 Exhaust 
513 SR 
150 . 

5 - East 
530 Main 
530, 530 & 53 
5 - Nest . 

413 Main 
*401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 
3 - Nest 

2 - East 
2 - Nest 
Main Vault 

;-- . .- 

*Count for A l p h a  & 401-w. 
. .  

. .  . .  . .-.- . 
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W I DEBETA 

STACK FILTERS RUN 10/21-28/77 168 HRS 

ALPHA SOURCE I D  10560 D I M  BETA SOURCE ID 

I1 1013 1/77 

I 

1 MIN COUNT T I M E  

8250 D/M I 

ALPHA COUNT: 

302.01 

302 - 0 8  

3 02 004 

302.06 

302.08 

302.10 

302.12 

302 14 

302016 

302.18 

302 0 2 0  

. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

000001 0001.00 00.0 

003625 0001*00 05 .0  

000000 0001 000 00.0 

000001 0001.00 00.0 

000000 0001.00 00.0 

000002 0001.00 00.0 

000000 0001.00 00.0 

000000 0001.00 00.0 

000032 0001 - 0 0  OO*’O 

000001 0001.00 00.0 

000000 0001.00 00.0 

BETA COUNT ON 401 PROCESS 

01 B L A N K  

02 SOURCE 

0 3  401 F I L T E R  

BETA COUNT$ 

302.01 000002 0001.00 00.0 

302.03 

302.05 

302.07 

302 0 0 9  

302.11 

302.13 

302.15 

302.17 

302.19 

000407 0001 0 0 0  10.0 

000002 0001 000 00.0 

000000 0001 -00 00.0 

000000 0001.00 00.0 

0 0 0 0 0 5  0001*00 00.0 

000000 0001 -00  00.0 

0002R9 O O O l * O O  15.0 

000000 0001.00 00.0 

000001- 0601 - 0 0  00.0 

, 
’ I  



I . 

a d i n q s  # 

. .  

Sample ID 

Blank 
Sta nd a r  d 

324 I n t a k e  
324 Exhaust 
SI3 SR 
150 . 
5 - East 
530 Main 
530, 530 & 531 
5 - Nest 

413 Main 
f401 Process 
4 - Nest 
3 - Eas t  
313 Main 
313 Inc 

I 
I 
I , '  

1. 
2. 
3. 
4. 
5. . 

6. 
.7. 
8. 
9. 

10. 

. . *  

I 

_ .  
I . .  

. ' .  , . :  
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. I  

I 

I .  

. .  

. .  . 
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I 

I 
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.19. 
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" . I 

.. . I  

I 

8 
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. .  
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2 - East 
2 - West ' ,  

. .  

! 
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. .  . ,  . . :.- , 
' I  

f o r  .BETA *Count  
. .' 
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i d i n q s  # Sample ID 

1. Blank '' 
2. Standard S-90 8 
3. 324 Intake 
4. 324 Exhaust 
5. . 513 SR . 
7. 5 - East 
8.  530 Main 
9. 530, 530 & 531 

IO. 5 - blest 

6.  - .  - 150 

I1 . 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

413 Main 
f401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 
3 - Nest 
2 - East 
2 - West 
Main Vault  

.-- . 

. ; .- 

*Count  f o r  Alpha  & - 4 O l F W .  f o r  BETA 

. .  
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I 

I 

I 

. .  
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. I  
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I 
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. .  

. .  

. 
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I ,  

.oadinqs R Sample ID 
I 

I 
I 

I .  Blank 
Sta nd a r  d 

324 Intake 
324 Exhaust 

2. 
3. 
4. 
5. 
6. 
7. 
8.  
9. 

10. 

. .. 
I 

, 513 SR 
- 150 . 

5 - East 
530 Main 
530, 530 & 531 
5 - Nest 

413 Main 
f401 Process 
4 - blest 
3 - East 
313 Main 

I 

, .  
-11 
12. 
13. 
14. 
15. 
7 6. 
17. 
18. 

.19. 

20. 

313 Inc 
I 3 - West 

2 - East 
2 - West 
Main Vault 

. : 

. ;: 

*Count  

. 
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. . .  I : 
. .  . .  

SamDle ID 

' Blank 
Stand a rd 
324 Intake 
324 Exhaust 

. 5 l 3 S R  

. 5 - East 
530 Main 
530, 530 & 531 

- 150 

. 5 - Nest . 

413 Main 
f401 Process 
4 - West 
3 - East 
313 Main 

I. 
E m  

3. . 

#. 
5. . 

6. 
7. 
8- 
99 
0. 

. .* 

. . .  
I 

. I  

. .  

_ .  .. - .  
...... 

. .  

. -. * .  . . .  ... . .: ..  ...I 
. . .  . .  

. ;.' 

. .  

e .  

-\ 

. 

. I  

. . .  1 . .  

I 

. .  

. .  
. .  

. ' .  
. -*. 

. I  

. .  :. , . . . .  . . .  . .  .. 
\ -  I1 

12. 
I3 . 
14. 
IS. 
16. 
17 . 
18. 
19. 
20. 

. , I  

' I  . .  
I .  . .  

. .  

... 
! .  

. .  . :. 
313 Inc 
3 - Nest 
2 - East 
2 - Nest 
Main Vault  

' !  

. .  
I -  - .  

. '  
I 

I 
' I  

I 

I 

I 

I 

! 

j 
I 

;-- . .- 
- . .  . .  

. -- . .. . .  
. . .  . 1. . ...- . . .  

- .  

for BETA . .  
' * .  

* . '4. 
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- .- - ---- 
DP West 

Midebeta # 

Weekly Stacks //'317w/ fopO/7f 

Date: /. 7 s/ L . r  * a  
c. - 

ALPHA Source ID: 3- 70s L / $ 3 a o c Q / / M  
ALPHA FACTOR ID: 3, Q &  

, 

.oadinss fF 

I .  
2. 
3. 
4. 
5. 
6.  
7. 
8. 

9. 
10. 

, ,  

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

*Count  

. -  

for 

Sample ID 

Blank 
Standard 
324 Intake 
324 Exhaust 
513 SR 
150 
5 - East 
530 Main 
530, 530 & 531 
5 - West 

413 Main 
f401 Process 
4 - West 
3 - East 
3'13 Main 
313 Inc 
3 - Nest 
2 - East 
2 - West 
Main Vau1 t 

;-- 

b 
I 

I 

I 
I .  

. .  . .  

. :: 

. .  for BETA 

I 

. .  
I 
I .  

I . .  
I 

I I' 

I 

I \  

I 

. 

' 

I 

. 



I 

! '  



.oadings 8 Sample ID 

1. B1 an k 
2. Standard 
3. 324 Intake 

. 

4. 
5. 
6.  
7. ' 

8. 
9. 

10. 

* 1 

. -  

324 Exhaust 
513 SR 

I 

I 

1 .  
, .  

I 150 
5 - East 
530 Main 
530, 530 & 531 

I 

5 - West 
I 

11. 413 Main 
12. f401 Process 
13. 4 - West 
14. 3 - East 
15. 313 Main 

313 Inc 16. I 

17. 3 - West I 

I 

I 
I 
I 

I , 
I 

I 

18. 2 - East I .  

.19. 2 - West 

20. 

I -  
I 

M a i n  Vault 

I 
. .  

I 



_”- ... . 

. Weekly Stacks P / ~ & J  //2’7/7gf ALPHA Source ID: 
ALPHA FACTOR ID: 

/6$ m ~ .  I 

oadinqs R Sample ID 

1. B1 an k 
2. Standard 
3. 324 Intake 
4. 324 Exhaust 
. 5. _. . 513 SR 
6 .  
7. 
8.  
9. 

10. 

11 . 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

- 150‘  . 

5 - East 
530 Main 
530, 530 & 531 

5 - West 

413 Main 
f401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 
3 - West 
2 - East 

’2 - West 
Main Vault 

.-- . - 

I 
i . :: 

*Count  for Alpha & 401.-W. f o r  BETA 

L .  
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FOREWORD

Suggestions on How to Use This Report

This report was written for both the lay person and the scientist.  Readers may have limited or
comprehensive interest in this report.  We have tried to make it accessible to all without
compromising its scientific integrity.  Following are directions advising each audience on how
best to use this document.

1. Lay Person with Limited Interest.  Read Section I, the Executive Summary, which
describes the Laboratory's environmental monitoring programs for this year.  The report
emphasizes radiological emissions, dose calculations, and environmental regulatory compliance.
A glossary and a list of acronyms and abbreviations in the back of the report define relevant terms
and acronyms.

2. Lay Person with Comprehensive Interest.  Follow directions for the "Lay Person with
Limited Interest" given above.  Summaries of each section of the report are in boldface type
preceding the technical text;  read summaries of those sections that interest you.  Further details
are provided in the text following each summary.  Appendix A, Standards for Environmental
Contaminants; Appendix B, Units of Measurement; and Appendix C, Description of Technical
Areas and Their Associated Programs, may also be helpful.

3. Scientists with Limited Interest.  Read Section I, the Executive Summary, to determine
the parts of the Laboratory's environmental program that interest you.  Then read the summaries
and technical details of these sections in the body of the report.  Sections IX and X contain lists of
publications issued in 1992 and references, respectively.

4. Scientists with Comprehensive Interest.  Read Section I, the Executive Summary, which
describes the Laboratory's environmental programs this year.  Read the major subdivisions of the
report; detailed data tables are included in each section.  Appendix D contains supplementary
environmental information.

______________________

For further information about this report, contact the Los Alamos National Laboratory's
Environmental Protection Group:

Environmental Protection Group
Los Alamos National Laboratory
P.O. Box 1663
Los Alamos, NM  87545
Attn:  Ernie Gladney
Mail Stop K490
Telephone:  (505) 665-4815
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ENVIRONMENTAL SURVEILLANCE AT

LOS ALAMOS DURING 1992

ENVIRONMENTAL PROTECTION GROUP

ABSTRACT

This report describes the environmental surveillance program at Los Alamos National
Laboratory during 1992.  The Laboratory routinely monitors for radiation and for
radioactive and nonradioactive materials at (or on) Laboratory sites as well as in the
surrounding region.  LANL uses the monitoring results to determine compliance with
appropriate standards and to identify potentially undesirable trends.  Data were collected in
1992 to assess external penetrating radiation; quantities of airborne emissions and liquid
effluents; concentrations of chemicals and radionuclides in ambient air, surface waters and
groundwaters, municipal water supply, soils and sediments, and foodstuffs; and
environmental compliance.  Using comparisons with standards, regulations, and background
levels, this report concludes that environmental effects from Laboratory operations are
small and do not pose a demonstrable threat to the public, Laboratory employees, or the
environment.

______________________________
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I.  EXECUTIVE SUMMARY

Los Alamos National Laboratory (LANL or the Laboratory) began as Project Y of the Manhattan Engineer
District during World War II with the specific responsibility of developing the world's first nuclear weapon.
The University of California (UC) manages the Laboratory for the Department of Energy (DOE).  The
Laboratory's focus has evolved over the years in response to changes in national policy.  The Laboratory's
vision is to be a world class laboratory solving complex problems of national importance where science makes
a difference; its mission is to apply science and technology to the nation's security and well being; and its
policy is to provide a safe and healthful environment for its employees, the employees of its subcontractors,
and its visitors and to prevent harm to these individuals, the public, or the environment that may result from
the Laboratory's activities.
The Laboratory supports an ongoing environmental surveillance program as required by DOE Orders 5400.1,
"General Environmental Protection Program," and 5484.1, "Effluent and Environmental Monitoring Program
Requirements."  The principal focus of the surveillance program is routine monitoring for radioactive and
nonradioactive pollutants on Laboratory sites and in the surrounding region.  These activities document compli-
ance with appropriate standards, identify trends, provide information for the public, document the
environmental impact of Laboratory operations, and contribute to general environmental knowledge.  Detailed
supplemental environmental studies also are carried out to determine the extent of potential problems, to
provide a basis for any remedial action, and to gather further information on the surrounding environment.  The
Laboratory utilizes more than 450 sampling stations for routine monitoring of the environment.  Table I-1
presents the number of each type of environmental monitoring station in use in 1992.  During 1992, more than
8,200 environmental samples were the subject of approximately 127,000 analyses for radioactive and
nonradioactive constituents.

Estimated Doses and Risks from Radiation Exposure

Many of the activities that take place at the Laboratory involve handling radioactive materials and
operating radiation-producing equipment.  This report documents the monitoring results, which assess the
potential exposures to the public from Laboratory-related radiation sources.

Table I-1.   Number of Sampling Locations for Routine
Monitoring of the Ambient Environment

Type of Monitoring Off Site On Site Total

-------------------------------------------

External radiation 27 139 166
Air 19 21 40a

Surface watersb,c 16 12 28
Groundwatersb 48 29 77
Soils 13 10 23
Sediments 30 50 80
Foodstuffs 24 22 46
Meteorology 1 6 7
-------------------------------------------
aIncludes four stations that monitor nonradioactive air only.
bSamples from 17 additional special surface water and groundwater
  stations related to the Fenton Hill Geothermal Program were also
  collected and analyzed as part of the monitoring program.
cDoes not include National Pollutant Discharge Elimination System
  (NPDES) outfalls sampled to demonstrate regulatory compliance.
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Radiation Doses.  Radiological doses are calculated in order to estimate the potential health impacts of any
releases of radioactivity to the public.  Standards exist which limit the maximum effective dose equivalent
(EDE or simply "effective dose") to the public.  The DOE's public dose limit (PDL) is 100 mrem/yr EDE
received from all pathways, and the Environmental Protection Agency (EPA) restricts the EDE received by air
to 10 mrem/yr.  These values are in addition to those from normal background, consumer products, and
medical sources.  Both standards apply to locations of maximum probable exposure to an individual in an off-
site, uncontrolled area.
In CY92, the estimated maximum EDE due to Laboratory operations was 6.1 mrem, taking into account shield-
ing by buildings (30% reduction) and occupancy (100% for residences, 25% for businesses).  It is 6.1% of
DOE's 100 mrem/yr PDL for all pathways.  This dose resulted mostly from external radiation from short-lived,
airborne emissions from a linear particle accelerator at Los Alamos Meson Physics Facility (LAMPF), as
shown in Table I-2.  Figure I-1 presents a summary of the estimated maximum individual and maximum
Laboratory boundary doses from external penetrating radiation generated by the Laboratory for the last 12
years.  Table I-3 presents a summary of the annual EDEs attributable to 1992 Laboratory operations.  The
estimated maximum EDE from Laboratory operations is about 2% of the 346 mrem received from background
radiation and radioactivity in Los Alamos during 1992 (Figure I-2).
The EPA-approved method of calculating EDE, which is used to demonstrate compliance with National
Emissions Standards for Hazardous Air Pollutants (NESHAP) requirements, does not allow the Laboratory to
take into account shielding or occupancy factors.  In 1992, that EDE was 7.9 mrem, which is in compliance
with EPA standards of 10 mrem/yr from the air pathway.
Risk Estimates.  Estimates of the added risk of cancer were calculated to provide a perspective for comparing
the significance of radiation exposures.  Based on the average effective dose, incremental cancer risk to
residents of Los Alamos townsite and White Rock caused by 1992 Laboratory operations was estimated to be
less than 1 chance in 1,000,000 (Table I-4).  This risk is compared with the 1 chance in 8,000 for cancer from
natural background radiation and the 1 chance in 43,000 for cancer from medical radiation.  The overall
lifetime risk in the United States of contracting some form of cancer is 1 chance in 4.  The lifetime risk of
cancer mortality is 1 chance in 5.

Environmental Monitoring and Compliance Activities

External Penetrating Radiation Monitoring.  LANL measures external penetrating radiation at 166 thermo-
luminescent dosimeters (TLDs) located both off and on site.  Annual averages for the TLDs were generally the
same in 1992 as in 1991, consistent with the variability in natural background radiation observed at the
monitoring stations.  No radiation measurements above background were recorded at LAMPF in CY92.  The
current detection limit of the TLD system is 3.0 mrem.

Table I-2.  Estimate of Radiation Doses (in mrem)

Dose Source Measured Estimated
a

-------------------------------------
External Penetrating Radiation

   from Airborne Emissions <3
b

5.31

Direct Penetrating Radiation <3
b

+
Inhalation of Airborne Emissions 0.075 0.34
Treated Effluents 0 0
Ingestion of Foodstuff 0.430 0.43

---------------
TOTAL <3 6.08
-------------------------------------
a
Includes building shielding and occupancy factor credits.

b
Measured simultaneously.
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Figure I-1.  Summary of estimated maximum individual and maximum Laboratory
boundary doses from  external penetrating radiation generated by Laboratory operations
 (excluding contributions from cosmic, terrestrial, and medical diagnostic sources).  

* No above-background Laboratory boundary doses, as measured by TLDs, were �
 recorded during 1991 or 1992.  See Section IV.B.2 for discussion.

1991

*
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Table I-3.  Summary of Annual Effective Dose Equivalents Attributable to 1992 Laboratory Operations,
Using DOE-Approved Dose Calculation Method

Average Dose to Collective Dose to
Maximum Nearby Residents Population within 80 km

Individual Dosea Los Alamos White Rock of the Laboratory
-----------------------------------------------------------------

Dose 6.1 mrem 0.12 mrem 0.11 mrem 1.4 person-rem
Location Residence north Los Alamos White Rock Area within 80 km

    of TA-53      of Laboratory
Background 340 mrem 340 mrem 327 mrem 72,000 person-rem
DOE Public Dose Limit 100 mrem + + +
Percentage of 6.1% 0.12% 0.11% +
    Public Dose Limit
Percentage of Background 2% 0.04% 0.03% 0.002%

-----------------------------------------------------------------
aMaximum individual dose is the dose to any individual at or outside the Laboratory at sites where the highest dose rate
occurs (the location of the maximum exposed individual [MEI]).  Calculations take into account occupancy (the fraction of
time a person is actually at that location) and shielding by buildings, as allowed by the DOE- approved method for
calculating PDLs.
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Figure I-2.  Components of the 1992 dose at LANL's maximum exposed individual location.

Table I-4.  Added Individual Lifetime Cancer Mortality Risks
Attributable to 1992 Radiation Exposure

Added Risk
EDE Used to an Individual of

in Risk Estimate Cancer Mortality
Exposure Source (mrem) (chance)
___________________________________________________________________________________

Average Exposure from Laboratory Operations
Los Alamos townsite 0.12 less than 1 in 1,000,000
White Rock area 0.11 less than 1 in 1,000,000

Natural Radiation
Cosmic, terrestrial, self-irradiation, and radon exposurea

Los Alamos 340 1 in 8,000b

White Rock 327 1 in 8,000
Medical X Rays (Diagnostic Procedures)

Average whole-body exposure 53 1 in 43,000
___________________________________________________________________________________
aAn EDE of 200 mrem was used to estimate the risk from inhaling 222Rn and its transformation products.
bThe risks from natural radiation from nonradon sources were estimated to be 1 chance in 16,000 in Los
Alamos
  and 1 chance in 18,000 for White Rock.  The risk of lung cancer from radon exposure was estimated to be 1
chance
  in 14,000 for both locations.  Risk estimates are derived from the NRC BEIR IV and BEIR V reports and the
  NCRP Report 93 (BEIR IV 1988, BEIR V 1990, NCRP 1987a).
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Radioactive Air Monitoring. The sampling network for ambient airborne radioactivity consisted of 36
continuously operating air sampling stations in 1992.  Ambient air is routinely sampled for tritium, plutonium,
americium, uranium, iodine, and gross alpha and beta activity.  Total radioactive airborne emissions during
1992 increased slightly from those in 1991.  Tritium was the only radionuclide whose air concentrations
indicated any measurable impact from radionuclide releases from Laboratory operations.  Annual average
concentrations of tritium continued to be much less than 0.1% of DOE's guides at all stations and posed no
environmental or health problems in 1992.  Annual average concentrations of all other radionuclides in air
during 1992 were also much less than 0.1% of the guides.  Table I-5 presents both the 1991 and 1992
radionuclide releases from Laboratory operations.
Radionuclide National Emission Standards for Hazardous Air Pollutants.  Under 40 CFR 61, Subpart H,
EPA limits the EDE to any member of the public from radioactive airborne releases from any DOE facility,
including LANL, to 10 mrem/yr.  For 1992, the maximum dose to a member of the public of 7.9 mrem from
airborne releases was calculated using the EPA-approved computer program CAP-88.  More than 95% of the
modeled 1992 EDE was due to gaseous activation products released from LAMPF.  Air submersion was the
primary pathway of exposure (versus inhalation or ground deposition).

Table I-5.  Comparison of 1991 and 1992 Releases of
Radionuclides from Laboratory Operations

a

Airborne Emissions
Activity Released Ratio

Radionuclide  Units 1991  1992 1992:1991
3
H Ci 4,716 1,298 0.3

32
P µCi 17 9 0.5

Uranium µCi 336
b

242
b

0.7
Plutonium µCi 37 12 0.3
Gaseous mixed activation products Ci 57,431 71,950 1.3
Mixed fission products µCi 1,096 275 0.3
Particulate/vapor activation products Ci 0.21 0.73 4.2
Spallation products Ci <0.1 <0.1 1.0

_____________________________________________

Total Ci 62,147
c

73,249 1.1

Liquid Effluents
Activity Released (mCi) 

Ratio
Radionuclide 1991 1992 1992:1991

3
H 10,600 10,630 1.0

82,85,89,90
Sr 124 17 0.1

137
Cs 67 0.5 0.01

234
U 0.07 0.05 0.7

238,239,240
Pu 1.3 0.7 0.5

241
Am 1.1 0.3 0.3

___________________________________________

Rounded Total 10,800 10,650 0.99
_________________
a
Detailed data are presented in Tables V-1 and V-2 for airborne emissions and Table IV-26 for

  liquid effluents.b
Does not include dynamic testing.c
Number presented in "Environmental Surveillance at Los Alamos during 1991" has been corrected.

  The activity released in 1991 due to airborne emissions (63,633 Ci) was incorrect because of an error
  in the addition of Ci and µCi.
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EPA audited LANL's NESHAP program in August 1992.  Data gathered during the audit is being used to
develop a Federal Facilities Compliance Agreement (FFCA) between EPA and DOE, including a schedule for
upgrading the stack monitoring program (necessitated by the Notice of Noncompliance [NON] issued in
November 1991).  During the audit, credit for building shielding and occupancy factors that had been used in
estimating the dose to the maximum exposed individual were disallowed.  A second NON was issued to DOE
on November 23, 1992 because Laboratory emissions exceeded the 10 mrem/yr standard during the 1990
reporting period when this credit was removed.  As a result of this second NON, DOE is required to submit
monthly emissions and dose assessment reports, as specified in 40 CFR 61.94 (c).
Unplanned Airborne Releases.  There were several unplanned airborne radiological releases reported during
1992, as summarized in Table I-6.  Each EDE was less than 0.1% of DOE's PDL of 100 mrem/yr from all
pathways and less than 1% of the EPA's 10 mrem/yr limit for the air pathway.

Table I-6.  Summary of Unplanned Radioactive Airborne Releases

Released Amount Maximum
Date Location Material Released

EDE
 a

------------------------------------------------------------
March 25, 1992 TA-55

242
Pu 0.045 µCi 0.0001 mrem

July 31 to August 7, 1992 TA-3
232

Th 9.9 µCi 0.0034 mrem

September 18, 1992 TA-53
3
H 20 Ci 0.08 mrem

September 24, 1992 TA-53
3
H 20 Ci 0.04 mrem

October 29 to

   November 20, 1992 TA-48 G/MAP
b

5.5 mCi 0.000087 mrem

October 30 to

   November 6, 1992 TA-3
238

U 0.6 µCi 0.000065 mrem

_______________
a
Maximum effective dose a equivalent to a member of the public at the nearest off-site location.

bG/MAP = gaseous/mixed activation products.
72

As (0.6 mCi)
73

As (1.4 mCi)
74

As (1.1 mCi)
75

Se (1.8 mCi)
68

Ge/
68

Ga (0.6 mCi)
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Nonradioactive Air Monitoring.  The Laboratory operates monitors to routinely measure primary
pollutants, beryllium, acid precipitation, and visibility.
Compliance with the Federal Clean Air Act and the New Mexico Air Quality Control Act.  These acts
establish ambient air quality standards, require the permits for new sources, and set acceptable emission
limits.  During 1992, all of the Laboratory's existing operations remained in compliance with air quality
regulations for nonradioactive emissions.  No unplanned airborne nonradiological releases were reported during
1992.
Surface Water and Groundwater Monitoring.  The Laboratory monitors surface waters and groundwaters to
detect potential or known transport of contaminants from the Laboratory.  Measurable concentrations of
radionuclides from Laboratory operations (primarily historical) are transported by surface water off site to
Pueblo and Los Alamos canyons.  The perched alluvial groundwater in off-site reaches of Pueblo and Los
Alamos canyons also shows the influence of both industrial and sanitary effluents.  The intermediate depth
perched groundwater beneath Pueblo Canyon at two locations (Test Well 2A on county land and Test Well 1A
near the eastern Laboratory boundary) shows both radioactive and chemical quality influences from historical
releases.  The main aquifer shows the presence of recent recharge (less than 30 to 50 yr) at one location
beneath Pueblo Canyon (Test Well 1).  The questions raised in past years about the potential presence of
137

Cs contamination in some areas were resolved in 1992.  A new method of analysis was implemented during

1992 that has a much lower detection limit; all 
137

Cs measurements from the main aquifer were less than 5%
of the Derived Concentration Guides applicable to DOE Drinking Water Systems.
Compliance with the Clean Water Act (CWA).  The two primary programs at the Laboratory established to
comply with the CWA are the National Pollutant Discharge Elimination System (NPDES) program and the
Spill Prevention Control and Countermeasure (SPCC) program.
The Laboratory submitted an application for a new NPDES permit in September 1990.  The Conditions of
Certification for the NPDES permit required effluent limits based on water quality standards applicable to the
Rio Grande rather than on water quality standards applicable to LANL's ephemeral streams.  Subsequently, in
October 1992, UC and DOE petitioned the New Mexico Water Quality Control Commission (NMWQCC) to
review the New Mexico Environment Department's (NMED's) conditional certification of the NPDES permit
limits.  Settlement negotiations took place during the first quarter of 1993 that resulted in an agreement with
NMED for the Laboratory to fund a study of the Laboratory's discharge receiving channels to determine their
correct use designations.  NPDES permit effluent limits are based on the water quality standards for each use
designation.  The NMED has certified the EPA's draft permit; final approval from EPA is expected by fall
1993.  In CY92, the Laboratory was in compliance with the NPDES permit in 99.6% of the analyses sampled
at sanitary waste discharges and 99.0% at the industrial waste discharges.
The Laboratory has an SPCC Plan, as required by the CWA in 40 CFR 112.  The plan is implemented by pro-
viding secondary containment for large tanks and other containers to control accidental oil spills and prevent
them from entering watercourses.
Compliance with the Safe Drinking Water Act.  Samples are collected and analyzed from the Laboratory and
Los Alamos County water distribution systems on a routine basis in order to determine the levels of
microbiological organisms, organic and inorganic chemical constituents, and radioactivity in the local drinking
water.  During 1992, all parameters regulated under the Safe Drinking Water Act were in compliance with
contaminant levels established by regulation.
Unplanned Liquid Releases.  There were three unplanned radioactive liquid releases reported during 1992 that
were minor in extent and were cleaned up to meet applicable standards.  There were 41 unplanned
nonradioactive liquid releases reported during 1992.  Each of these releases was minor and was contained on
Laboratory property; none was found to be of any threat to health or the environment.
Soils and Sediments Monitoring.  Measurements of radioactivity and chemicals in samples of soils and sedi-
ments provide data on indirect pathways of exposure.  Areas within Pueblo, Los Alamos, and Mortandad
canyons all had concentrations of radioactivity in sediments at levels higher than those attributable to natural
terrestrial sources or worldwide fallout.  Cesium, plutonium, and strontium in Mortandad Canyon result from
effluents from a liquid waste treatment plant.  No run-off or sediment transport has been detected beyond the
Laboratory boundary in Mortandad Canyon since effluent release into the canyon started.  However, some
radioactivity in sediments in Pueblo Canyon (from pre-1964 effluents) and Los Alamos Canyon (from post-
1952 treated effluents) has been transported to the Rio Grande.  Theoretical estimates confirmed by
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measurements show that the incremental effect on Rio Grande sediments is about 10% of the concentrations
attributable to worldwide fallout in soils and sediments.
Surface run-off has transported some low-level contamination from the active waste disposal area and several
of the inactive areas into canyons within the Laboratory boundary.  Analyses of toxic metals in surface
sediments in these canyons indicate that no constituents exceed EPA threshold criteria for determining
hazardous waste.

Compliance with the Resource Conservation and Recovery Act (RCRA).  This act regulates hazardous
wastes from generation through disposal.  The EPA has given full authority for administering the RCRA, with
the exception of the Hazardous and Solid Waste Amendments (HSWA) of 1984, to NMED.  LANL had
frequent interactions with federal and state RCRA personnel during 1992.  The Laboratory is currently out of
compliance with RCRA requirements related to storage of certain hazardous and mixed wastes subject to the
land disposal restrictions (LDRs) because of a lack of adequate or available treatment capacity.  The DOE and
LANL are negotiating an FFCA on mixed waste storage and treatment subject to LDRs.  NMED conducted its
annual waste compliance inspection the week of May 4, 1992; this inspection resulted in the Laboratory
receiving two Compliance Orders in January 1993 involving, among other matters, the management of mixed
waste.   Proposed fines totaled $1.6 million.

Six underground storage tanks were removed during 1992.  By June 1992, the Laboratory's Environmental
Restoration program submitted 9 of the required total of 24 RCRA facility investigation (RFI) work plans.
Other legislation concerning hazardous waste disposal, storage, and treatment include

+ Comprehensive Environmental Response, Compensation, and Liability Act/Superfund Amendments
and Reauthorization Act

+ Emergency Planning and Community Right-to-Know Act

+ Toxic Substances Control Act

+ Federal Insecticide, Fungicide, and Rodenticide Act

No deficiencies or violations were found in the Laboratory's compliance with these acts.
Foodstuffs Monitoring.  Most produce, fish, bee, and honey samples from Laboratory and perimeter locations
showed no radioactivity distinguishable from that attributable to natural sources or worldwide fallout.  Some
samples from on-site locations had elevated tritium concentrations at levels <1% of DOE's guides for tritium in
water (there are no concentration guides for produce).  The range in tritium values in produce samples
collected from Laboratory lands ranged in concentration from 0.10 to 4.70 pCi/mL.

In 1991, elevated levels of 
3
H and 

239,240
Pu were detected in fruit samples collected from a tree growing in

the Laboratory's original site, TA-1.  In 1992, the fruit from this tree was completely removed to prevent
ingestion by the public; samples were collected for analysis.  Although the levels were still higher than
radionuclides in samples collected from other nearby fruit trees, the total EDE was less than 0.2% of the DOE's
PDL of 100 mrem/yr for all pathways.
Resource Assessments.  In accordance with the National Environmental Policy Act (NEPA) of 1969, federal
agencies must consider the environmental impacts of proposed activities.  In 1992, the Laboratory's
Environmental Protection group reviewed 1,067 actions proposed to be undertaken at the Laboratory.  More
than 75% of the proposed actions had no significant environmental, safety, or health issues and were excluded
from further NEPA documentation because they were covered by categorical exclusions approved by DOE.
The remaining 315 projects had possible effects on the environment and were reviewed though the ES&H
Questionnaire system, which provides detailed descriptions of proposed activities.
Other requirements concerning cultural and biological resources that are reviewed at the Laboratory include

+ National Historic Preservation Act

+ Endangered Species Act

+ Executive Order 11988, Floodplain Management

+ Executive Order 11990, Protection of Wetlands

No deficiencies or violations were found in the Laboratory's compliance with these requirements.
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II.  INTRODUCTION

A.  Los Alamos National Laboratory

In March 1943, a small group of scientists came to Los Alamos, located on a remote mesa high above the
Rio Grande, northwest of Santa Fe for Project Y of the Manhattan Project.  Their goal was to develop the
world's first nuclear weapon.  Although planners originally expected that the task to be completed by a hundred
scientists, by 1945, when the first nuclear bomb was tested at Trinity Site in southern New Mexico, more than
3,000 civilian and military personnel were working at Los Alamos Laboratory.  In 1947 Los Alamos Laboratory
became Los Alamos Scientific Laboratory, which in turn became Los Alamos National Laboratory (LANL or
the Laboratory) in 1981.

Today, the Laboratory is a research and development (R&D) institution operated by the University of
California (UC) for the Department of Energy (DOE).  Managing the Laboratory since its inception in 1943,
UC has maintained the tradition of free inquiry and debate that is essential to excellence in all scientific
undertakings.  The Laboratory's mission, which has evolved over the years in response to changes in national
policy, is to apply science and technology to the nation's security and well being.  The Laboratory is
responsible for ensuring the feasibility, safety, and security of nuclear weapons from their early development
through their retirement; the Laboratory works with production plants to ensure that designs can be
manufactured and with the armed services to ensure that the weapons are safe, secure, and reliable throughout
their life cycle.

The Nuclear weapons program has contributed to the Laboratory's expertise in many areas of science and
technology, which in turn has enabled the Laboratory to solve complex problems of national importance where
science makes a difference.  Although LANL's special role in defense+particularly in nuclear weapons
technology+will continue, the Laboratory is increasingly using its core technical competencies+such as
nuclear technology, high-performance computing and modeling, dynamic experimentation and sensors,
systems engineering and prototyping, advanced materials and processing, and beam technologies+to solve
problems in the defense, civilian, and commercial sectors.

The operating cost of the Laboratory for fiscal year (FY) 92 was $1,028 million, with an additional $31
million for construction and $43 million for capital equipment.  In FY92, 61% of the operating budget
supported defense related activities; 13% Department of Defense projects; 23% civilian R&D, predominantly
research and technology development and programs supported by the nondefense programs within DOE; and
3% was classified as Work for Others, which includes work conducted for the Nuclear Regulatory
Commission, National Institutes for Health, and the National Aeronautics and Space Administration
(Figure II-1).  Approximately $129 million was spent on Environmental Restoration (ER), Corrective Activities
(CA), and Waste Management (WM); this money represents 15% of the operating budget supported by
DOE/Defense Activities.

With about 7,450 full-time-equivalent employees, the Laboratory is the largest employer in northern New
Mexico.  More than 3,000 of these employees are technical staff members, more than 2,000 are technicians,
and the remainder are administrative and general support personnel.  The Laboratory also employees more than
2,300 people in special programs and as limited term employees.  In addition, more than 2,500 people are
employed by contractors providing support services, protective force services, and specialized scientific and
technical services.

B.  Geographic Setting
The Laboratory and the associated residential areas of Los Alamos and White Rock are located in Los

Alamos County, in north central New Mexico, approximately 100 km (60 mi) north-northeast of Albuquerque
and 40 km (25 mi) northwest of Santa Fe (Figure II-2).  The 111 km2  (43 mi2 ) Laboratory site and adjacent
communities are situated on Pajarito Plateau, which consists of a series of finger-like mesas separated by deep
east-to-west oriented canyons cut by intermittent streams (Figure II-3).  Mesa tops range in elevation from
approximately 2,400 m
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Figure II-1.  FY92 actual operating costs by percentage of allocation to programs.

(7,800 ft) on the flanks of the Jemez Mountains to about 1,900 m (6,200 ft) at their eastern termination above
the Rio Grande Valley.

Most Laboratory and community developments are confined to mesa tops (see the inside front cover).  The
surrounding land is largely undeveloped, with large tracts of land north, west, and south of the Laboratory site
being held by the Santa Fe National Forest, Bureau of Land Management, Bandelier National Monument,
General Services Administration, and Los Alamos County (see the inside back cover).  San Ildefonso Pueblo
borders the Laboratory to the east.
The Laboratory is divided into Technical Areas (TAs), which are used for building sites, experimental areas,
waste disposal locations, roads, and utility rights-of-way (see Figure II-4 and Appendix C).  However, these
uses account for only a small part of the total land area.  Most land provides isolation for security and safety
and is held in reserve for future use.

DOE controls the area within Laboratory boundaries and has the option to completely restrict access.  The
public is allowed limited access to certain areas of the Laboratory.  An area north of Ancho Canyon (see
Figure II-5) between the Rio Grande and State Road 4 is open to hikers, rafters, and hunters, but woodcutting
and vehicles are prohibited.  Portions of Mortandad and Pueblo canyons are also open to the public.
Archaeological sites, Otowi Tract northwest of State Road 502 near the White Rock Y and in Mortandad
Canyon, are open to the public subject to restrictions protecting cultural resources.

In August 1977, the Laboratory site was dedicated as a National Environmental Research Park.  The ulti-
mate goal of programs associated with this regional facility is to encourage environmental research that will
contribute to understanding how people can best live in balance with nature while enjoying the benefits of
technology.  Park resources are available to individuals and organizations outside of the Laboratory to
facilitate self-supported research on these subjects deemed compatible with the Laboratory programmatic
mission (DOE 1979).

A final Environmental Impact Statement (EIS) that assessed potential cumulative environmental impacts
associated with then, known future, and continuing activities at the Laboratory was completed in 1979 (DOE
1979).
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Figure II-3.  Topography of the Los Alamos area.

The report provided environmental input for decisions regarding continuing activities at the Laboratory.  It
also provided more detailed information on the environment in and around Los Alamos.  DOE is planning to
prepare a new site-wide EIS for the Laboratory within the next several years.

C.  Geology and Hydrology

Most of the finger-like mesas in the Los Alamos area are Bandelier Tuff, ash fall, ash fall pumice, and rhyolite
tuff (Figure II-6).  The tuff, ranging from nonwelded to welded, is over 300 m (1,000 ft) thick in the western
part of the plateau and thins to about 80 m (260 ft) eastward above the Rio Grande.  It was deposited as a
result of a major eruption of a volcano in the Jemez Mountains about 1.1 to 1.4 million years ago.

The tuff overlaps onto the Tschicoma Formation, which consists of older volcanics that form the Jemez
Mountains.  The tuff is underlain by the conglomerate of the Puye Formation (Figure II-6) in the central and
eastern edge along the Rio Grande.  Chino Mesa basalts interfinger with the conglomerate along the river.
These formations overlay the sediments of the Santa Fe Group, which extends across the Rio Grande Valley
and is more than 1,000 m (3,300 ft) thick.  The Laboratory is bordered on the east by the Rio Grande, within
the Rio Grande Rift.  Because the rift is slowly widening, the area experiences frequent but minor seismic
disturbances.

Surface water in the Los Alamos area occurs primarily as ephemeral or intermittent reaches of streams.
Perennial springs on the flanks of the Jemez Mountains supply base flow into upper reaches of some canyons,
but the volume is insufficient to maintain surface flows across the Laboratory site before they are depleted by
evaporation, transpiration, and infiltration.  Run-off from heavy thunderstorms or heavy snowmelt reaches the
Rio Grande several times a year in some drainages.  Effluents from sanitary sewage, industrial waste treatment
plants, and cooling-tower blowdown enter some canyons at rates sufficient to maintain surface flows for
varying distances.

Groundwater in the Los Alamos area occurs in three modes:  (1) water in shallow alluvium in canyons, (2)
perched water (a body of groundwater above an impermeable layer that separates it from the underlying main
body of groundwater), and (3) the main aquifer of the Los Alamos area.
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Figure II-5.  Major canyons and mesas.
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Figure II-6.  Conceptual illustration of geologic and hydrologic relationship in Los Alamos area.

Ephemeral and interrupted streams have deposited alluvium that ranges from less than 1 m (3 ft) to as much
as 30 m (100 ft) in thickness.  Run-off in canyons infiltrates the alluvium until its downward movement is
impeded by layers of weathered tuff and volcanic sediment that are less permeable than the alluvium.  This
creates shallow bodies of perched groundwater that move down gradient within the alluvium.  As water in the
alluvium moves down gradient, it is depleted by evapotranspiration and movement into underlying volcanics
(Purtymun 1977).  The perched alluvial groundwaters show the effects of discharges from the Laboratory.

Perched groundwater occurs at intermediate depths in conglomerates and basalts beneath the alluvium in
portions of Pueblo, Los Alamos, and Sandia canyons.  It has been found at depths of about 37 m (120 ft) in the
midreach of Pueblo Canyon, about 45 to 60 m (150 to 200 ft) beneath the surface in lower Pueblo and Los
Alamos canyons near their confluence in basalts in Los Alamos Canyon at 61 to 76 m (200 to 250 ft)
(Figure II-6), and in Sandia Canyon near the eastern Laboratory boundary at a depth of about 137 m (450 ft).
This intermediate depth perched water has one known discharge point at Basalt Spring in Los Alamos Canyon.
The intermediate depth groundwaters communicate with the overlying perched alluvial groundwaters and show
the effects of radioactive and inorganic contamination from Laboratory operations.

The main aquifer of the Los Alamos area is the only aquifer in the area capable of serving as a municipal
water supply.  The surface of the aquifer rises westward from the Rio Grande within the Tesuque Formation
into the lower part of the Puye Formation beneath the central and western part of the plateau.  Depth to the
main aquifer is about 300 m (1,000 ft) beneath the mesa tops in the central part of the plateau.  The main
aquifer is separated from alluvial and perched waters by about 110 to 190 m (350 to 620 ft) of tuff and
volcanic sediments with low (<10%) moisture content.

Water in the main aquifer is under artesian conditions in the eastern part and along the Rio Grande (Purtymun
1974b). Continuously recorded data on water levels collected in test wells since fall 1992 indicate that the main
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aquifer exhibits confined aquifer response to barometric and earth tide effects throughout the Plateau.  Major
recharge to the main aquifer is probably from the west because the piezometric surface slopes downward to the
east.  The main aquifer discharges into the Rio Grande through springs in White Rock Canyon.  The 18.5 km
(11.5 mi) reach of the river in White Rock Canyon between Otowi Bridge and the mouth of Rito de Frijoles
receives an estimated 5.3 to 6.8 + 106  m3  (4,300 to 5,500 ac-ft) annually from the aquifer.

D.  Climatology

Climatological averages for atmospheric state variables (temperature, pressure, and moisture) and
precipitation are based on observations made at the official Los Alamos weather station from 1961 to 1991.
Extremes are based on the 1911 to 1991 period.  Although the location of the official weather station has
changed over the years, all locations are within 30 m (100 ft) of each other in elevation and 5 km (3 mi) in
distance.  The meteorological conditions described here are representative of conditions on the Pajarito
Plateau at an elevation of approximately 2,250 m (7,400 ft) above sea level.

Statistics on wind do not vary significantly from year to year; it may be helpful to refer to the wind roses for
1992 (Figures II-7 and II-8) along with the following text.  In these diagrams, the length of each spoke is
proportional to the amount of time that the wind blew from the indicated direction; circles of a probability of
6% and 12% are shown for reference.  The spoke representing each wind direction sector is partitioned into
segments, and the length of each segment is proportional to percentage of time the wind speed fell within the
indicated range.  Unless otherwise noted, the following discussion is based on winds observed at 11 m (36 ft)
above the ground.  The average time for wind gusts is approximately 1 s.

Los Alamos winds are generally light, averaging 2.8 m/s (6.3 mi/h).  Strong winds are most frequent during
the spring when sustained winds exceeding 11 m/s (25 mi/h) with peak gusts exceeding 22 m/s (50 mi/h) are
common.  The highest wind gust in the record is 34.4 m/s (77 mi/h).

Winds over the plateau show considerable spatial structure and temporal variability.  The semiarid climate
promotes strong surface heating by day and strong radiative cooling by night.  Because the terrain is very
complex, heating and cooling rates are uneven over the Los Alamos area, and this results in diurnal thermally
generated local flows.  However, it is often difficult to explain observed winds completely in terms of the
simple conceptual models of slope and valley flows.

During sunny, light-wind days, an upslope flow often develops over the plateau in the morning hours.  This
flow is more pronounced along the western edge of the plateau, where it is 200 to 500 m (650 to 1650 ft) deep.
By noon, southerly flow usually prevails over the entire plateau.

At measurement sites closer to the eastern edge of the plateau, wind roses show a weak secondary peak in
the daytime wind direction in the northeast sector.  These northeasterlies also show up in the wind roses for
observations made at 92 m (300 ft) and 510 m (1,670 ft) above the ground.  They are thought to result from
cold air drainage down the Rio Grande Valley that persists into the early morning hours.

The prevailing nighttime flow along the western edge of the plateau is west-southwesterly to northwesterly.
These nighttime westerlies result from cold air drainage off the Jemez Mountains and the Pajarito Plateau; the
drainage layer is typically 50 m (165 ft) deep in the vicinity of TA-3.  At sites farther from the mountains, the
nighttime direction is more variable but usually has a relatively strong westerly component.  Just above the
drainage layer, the prevailing nighttime flow is southwesterly, with minor peaks in the distribution around
northwest and northeast.  At 510 m (1,673 ft) above the ground, the wind direction distribution exhibits a
broad, flat peak covering the whole western half of the compass.

Atmospheric flow in the canyons is quite different than over the plateau.  Data collected from Los Alamos
Canyon suggest that at night a cold air drainage fills the lower portion of the canyon.  The flow is steady and
continues for about an hour after sunrise when it ceases abruptly and is followed by an unsteady up-canyon
flow for a couple of hours.  This up-canyon flow often gives way to the development of a rotor that fills the
canyon when the wind over the plateau has a strong cross-canyon component.  When the rotor occurs,
southwesterly (or southeasterly) flow over the plateau results in northwesterly (or northeasterly) flow at the
canyon bottom.  Down-canyon flow begins again around sunset, but the onset time appears to be more variable
than cessation time in the morning.
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Figure II-7.  Wind roses for daytime winds observed at 11 m (36 ft) above the ground at the four towers.
Roses at the top of the figure are for winds at 92 m (302 ft) above the ground (from tower measurements) and
510 m (1,673 ft) above the ground (from SODAR measurements).
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Figure II-8.  Wind roses for nighttime winds observed at 11 m (36 ft) above the ground at the four towers.
Roses at the top of the figure are for winds at 92 m (302 ft) above the ground (from tower measurements) and
510 m (1,673 ft) above the ground (from SODAR measurements).
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Turbulence intensity+expressed as the standard deviation of the horizontal wind direction angle+averages
20| during the day.  Other things being equal, this is a larger value than would be observed over flatter,
smoother sites.  Even at night, when the drainage flow is stable, the turbulence intensity generally exceeds 12|.
Because the drainage layer often has a shear zone both above and below, its turbulence levels remain quite
high in spite of the static stability.

Los Alamos has a semiarid, temperate mountain climate.  In July the average daily high temperature is
27.2|C (81|F), and the average nighttime low temperature is 12.8|C (55|F). The highest recorded temperature is
35|C (95|F).  The average January daily high is 4.4|C (40|F), and the average nighttime low is -8.3|C (17|F).
The lowest recorded temperature is -27.8|C (-18|F).  The large daily range in temperature (approximately 13|C
[23|F]) results from the site's relatively dry, clear atmosphere, which allows high insolation during the day and
rapid radiative losses at night.

Although the dry atmosphere promotes rapid nighttime cooling near the ground, this cooling is somewhat
counterbalanced by the flow of sensible heat from above, generated by turbulence in the drainage flow.
Therefore, the strong surface-based temperature inversions often observed in the valleys are not observed on
the plateau.  Inversions of 3|C (37|F) over 100 m (328 ft) are typical, and these are generally destroyed less
than two hours after sunrise.  Average atmospheric pressure at the weather station is 776 mbar (22.91 in. of
mercury), which is about 76% of the standard pressure at sea level.

Monthly average values of the dew point temperature range from -9.4|C (15.0|F) in January to 8.9|C (48|F) in
August, when moist subtropical air invades the region during the "monsoon" season.  Fog is rare in Los
Alamos, occurring on fewer than five days a year.

The average annual precipitation (rainfall plus the water-equivalent of frozen precipitation) is 47.6 cm
(18.7 in.).  However, the annual total is variable from year to year; the standard deviation of these fluctuations
is 12.2 cm (4.8 in.), which is 25% of the mean precipitation.  The lowest recorded annual precipitation is
17.3 cm (6.8 in.), and the highest is 77.1 cm (30.3 in.).  The maximum precipitation recorded for a 24 h period
is 8.8 cm (3.5 in.).  Because of the eastward slope of the terrain, there is a large east-to-west gradient in
precipitation across the plateau.  White Rock often receives 13 cm (5 in.) less annual precipitation than the
official weather station, and the eastern flanks of the Jemez often receive 13 cm more.

About 36% of the annual precipitation falls from convective storms during July and August that are often
accompanied by hail.  This summertime precipitation is often referred to as the "monsoon" season.  However,
the signature of true monsoon circulation, namely large and persistent changes in wind and pressure patterns,
is not observed in the southwest United States (Lyons 1992).  Although there is a definite period of maximum
summertime precipitation, a precipitation maximum is not part of the widely accepted definitions of a
monsoon.  Thus, "rainy season" is probably a more apt term for the months of July and August.

Winter precipitation occurs mostly as snow; freezing rain is rare.  Annual snowfall averages 150 cm (59 in.).
The highest recorded snowfall for one season is record is 389 cm (153 in.), and the highest recorded snowfall
for a 24 h period is 56 cm (22 in.).  In a typical winter season, snowfall equal to or exceeding 2.6 cm (1 in.)
will occur on 14 days, and snowfall equal to or exceeding 10.2 cm (4 in.) will occur on 4 days.  The snow is
generally dry; on average 20 units of snow is equivalent to 1 unit of water.

Los Alamos receives sunshine for approximately 75% of daylight hours.  During the warm half of the year
about 20% of this incoming solar radiation is reflected at the surface.  The remaining 80%, the net short-wave
energy, is the radiant energy at the land surface.  Roughly half of this net short-wave energy is
counterbalanced by a net loss of radiation to space.  The remainder, referred to as the net all-wave energy, is
dissipated by energy transfer to the ground and the lower atmosphere.

On clear days, approximately 20% of the net all-wave energy is deposited as heat in the ground, and the
remainder is transferred to the atmosphere by the eddy flux of sensible and latent heat.  The ratio of the
sensible heat flux to latent heat flux, the Bowen ratio, is sometimes used to characterize climate; values range
from 0.1 over tropical oceans to 10.0 over deserts.  During the warm half of the year this ratio ranges from 0.5
to 3.0 at the TA-6 weather station.  Low values occur in the early spring, when the ground is wet from snow
melt and during the rainy season.  High values occur when the surface is dry, usually in June | before the rains
begin | and in early fall.  An analysis of one year of latent heat flux data suggests that the water flux
equivalent of this evapotranspiration amounts to approximately 90% of the annual precipitation.
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E.  Ecology

The diversity of ecosystems in the Los Alamos area is due partly to the dramatic 1,500 m (5,000 ft) eleva-
tion gradient from the Rio Grande to the Jemez Mountains 20 km (12 mi) and partly to the many steep
canyons that dissect the area.  Six major vegetative complexes or community types are found in Los Alamos
County:  juniper-grassland, piñon-juniper, ponderosa pine, mixed conifer, spruce-fir, and subalpine grassland.
The juniper-grassland community is found along the Rio Grande on the eastern border of the plateau and
extends upward on the south-facing sides of canyons, at elevations between 1,700 and 1,900 m (5,600 to
6,200 ft).  The piñon-juniper community, generally in the 1,900 to 2,100 m (6,200 to 6,900 ft) elevation range,
covers large portions of the mesa tops and north-facing slopes at the lower elevations.  Ponderosa pines are
found in the western portion of the plateau in the 2,100 to 2,300 m (6,900 to 7,500 ft) elevation range.  These
three communities predominate, each occupying about one-third of the Laboratory site.  The mixed conifer
community, at an elevation of 2,300 to 2,900 m (7,500 to 9,500 ft), overlaps the ponderosa pine community in
the deeper canyons and on north slopes and extends from the higher mesas on to the slopes of the Jemez
Mountains.  The subalpine grassland community is mixed with the spruce-fir communities at higher elevations
of 2,900 to 3,200 m (9,500 to 10,500 ft).

Because of the variety of complex, interlocking ecotones in the Los Alamos area, no single ecological
structure of food webs can characterize all the associations of flora and fauna in the area.  Food web relations
for the biota of the Laboratory environs have been studied only enough to provide information for general
descriptions and expectations.

Generally, larger mammals and birds are wide ranging and utilize large habitats, from the dry mesa and
canyon country at lower elevations to the high mountain tops west of the Laboratory.  Smaller mammals,
reptiles, invertebrates, and vegetation are more sensitive to the variations in elevation and are thus confined to
generally smaller habitats.

As a result of human's past and present use of the Laboratory environs, some areas of vegetation are under-
going secondary succession.  This process has important consequences for natural systems.  Farming by
prehistoric Indians and by Spanish and Anglo settlers before the Laboratory's establishment created open,
grassy areas on the mesas that have not yet returned to climax plant communities.  These areas provide
feeding areas for herbivores, especially deer and elk, and the adjacent timbered canyon slopes provide cover.

F.  Cultural Resources

Approximately 60% of DOE land in Los Alamos County has been surveyed for prehistoric and historic
cultural resources, and close to 1,000 sites have been recorded.  Over 95% of the ruins date from the 14th and
15th centuries.  Most of the sites are found in the piñon-juniper vegetation zone, with 80% lying between 1,760
and 2,150 m (5,800 and 7,100 ft) in elevation.  Almost three-quarters of all ruins are found on mesa tops,
which are the preferred locations for development at the Laboratory today.

G.  Population Distribution

In 1992 the estimated population of Los Alamos County was approximately 18,200 (based on the 1990 US
Census, adjusted to July 1, 1992) (USBC 1991).  Two residential and related commercial areas exist in the
County (Figure II-2).  The Los Alamos townsite (the original area of development, which now includes resi-
dential areas known as Eastern Area, Western Area, North Community, Barranca Mesa, and North Mesa) had
an estimated population of 11,400.  The White Rock area (including the residential areas of White Rock,
La Senda, and Pajarito Acres) has about 6,800 residents.  About 40% of the people employed in Los Alamos
County commute from other counties.  It is estimated that approximately 224,000 persons lived within an
80 km (50 mi) radius of the Laboratory in 1992 (Table II-1).
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Table II-1.  1992 Population within 80 km of Los Alamos National Laboratorya,b

Distance from TA-53c (km)
_____________________________________________________________________

Direction 1|2 2|4 4|8 8|15 15|20 20|30 30|40 40|60 60|80
__________________________________________________________________________________

N 1 0 0 0 0 0 1,169 0 378
NNE 0 0 0 582 0 558 1,781 1,850 227
NE 1 0 0 0 326 15,860 1,039 1,170 3,965
ENE 0 0 0 2,031 1,609 2,843 2,827 1,222 2,267

E 0 0 87 26 582 1,199 728 0 1,422
ESE 0 0 0 0 0 306 24,239 1,091 1,511
SE 0 0 6,796 0 0 0 56,036 2,558 8
SSE 0 0 0 0 0 0 446 4,551 99

S 0 0 0 50 0 347 670 7,363 0
SSW 0 0 0 20 0 891 219 8,981 36,507
SW 0 0 0 0 0 0 343 4,532 0
WSW 0 0 0 0 0 343 341 2,775 225

W 0 0 0 0 0 0 0 179 144
WNW 0 1,443 6,572 0 0 0 0 0 3,359
NW 0 526 1,731 0 0 0 0 1,481 0
NNW 0 581 582 0 0 0 0 65 64

1992 Pop.
Distribution 2 2,550 15,768 2,709 2,517 22,347 89,838 37,818 50,176

_______________
aTotal population within 80 km of Los Alamos National Laboratory is 223,725.
bPlease see Figure II-2 for more information on the location of the population.
cPlease see Figure II-4 for the location of TA-53.
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III.  COMPLIANCE SUMMARY

Los Alamos National Laboratory (LANL or the Laboratory) operates under multiple
federal and state environmental regulations and permits that mandate compliance standards
for environmental qualities.

LANL had frequent interactions with federal and state Resource Conservation and
Recovery Act (RCRA) personnel during 1992.  The Laboratory cannot comply with RCRA
requirements related to storage of mixed waste and certain hazardous wastes subject to land
disposal restrictions (LDRs) because of the lack of adequate or available treatment capacity.  A
National Capacity Variance that allowed the Laboratory to store some of these wastes expired
May 7, 1992.  The Department of Energy (DOE) and the Environmental Protection Agency
(EPA) initiated negotiations on a Federal Facilities Compliance Agreement (FFCA) on the
storage and treatment of mixed waste subject to LDRs.  In January 1993, the New Mexico
Environment Department (NMED) proposed fines totaling $1.6 million for alleged various
violations of the state's Hazardous Waste Act (NMHWA).

Six underground storage tanks were removed during the year.  An annual inspection
conducted by the NM Department of Agriculture (NMDA) found no deficiencies in the
Laboratory's pesticide application program.

In 1992, the Laboratory was in compliance with its on-site liquid discharge requirements in
99.6% of the samples from its sanitary effluent outfalls and in 99.0% of the samples from its
industrial effluent outfalls.  Under an Administrative Order (AO) and an FFCA with EPA,
new sanitary waste treatment facilities were under construction in 1992.  Concentrations of
constituents in the drinking water distribution system remained within federal and state water
supply standards.

The Laboratory was in compliance with all federal nonradiological ambient air quality
standards.  As a result of the review of nonradiological emissions from new and modified
operations, an application for a permit for beryllium machining operations at Technical Area
(TA)-55-4 was submitted to and approved by NMED in 1992.  In addition, three beryllium
machining source registrations were submitted to NMED.

EPA standards limit the effective dose equivalent (EDE) to members of the public from
Laboratory airborne radioactive emissions to less than 10 mrem/yr.  The Laboratory's 1990
emissions exceeded this limit and thus were not in compliance with the standards.  Conse-
quently, the DOE received a Notice of Noncompliance (NON), and DOE and LANL began
negotiating an FFCA on stack monitoring protocols.  The Laboratory's 1992 emissions,
however, were in compliance with the standards; the EDE was 7.9 mrem calculated using
EPA-approved methods that do not take into account building shielding or occupancy.

During 1992, 1,067 actions proposed to be undertaken at the Laboratory were reviewed for
National Environmental Policy Act (NEPA) applicability, and 56 DOE Environmental
Checklists (DECs) were submitted to DOE.  In addition, Laboratory archaeologists evaluated
987 proposed actions, which required 49 intensive field surveys, for possible effects on cultural
resources.  Laboratory biologists reviewed 615 proposed actions for potential impacts on
threatened and endangered species; 70 actions required additional study.  And finally, 615
proposed actions were reviewed for their effect on floodplains and wetlands.  Seven projects
may be inside floodplain or wetland boundaries; floodplain/wetland assessments are being
prepared for these projects.

A.  Introduction

Many of the activities and operations at the Laboratory involve or produce liquids, solids, and gases that contain
radioactive and/or hazardous materials.  It is the policy of the Laboratory that operations shall be performed in a
manner that protects the environment and addresses compliance with applicable federal and state environmental



Los Alamos National Laboratory
--------------------   Environmental Surveillance 1992   --------------------

III-2

protection regulations.  This policy is in accordance with DOE requirements to protect the public, environment, and
worker health and to comply with applicable environmental laws, regulations, and orders.

Federal and state environmental requirements address handling, transport, release, and disposal of contaminants
and pollutants, as well as protection of ecological, archaeological, historic, atmospheric, and aquatic resources.
Regulations specify generic requirements and standards to ensure maintenance of environmental qualities.
Table III-1 presents a list of the major environmental requirements that affect the activities of the Laboratory and the
principal authorities administering these requirements.  Table III-2 lists the environmental permits and approvals
issued and the specific operations and/or sites affected.

B.  Compliance Status

1.  Resource Conservation and Recovery Act.

a.  Introduction.  The Laboratory produces a wide variety of hazardous wastes.  RCRA, as amended by the
Hazardous and Solid Waste Amendments (HSWA) of 1984, mandates a comprehensive program to regulate
hazardous wastes, from generation through disposal.  A major emphasis of the amendments is to reduce hazardous
waste volume and toxicity and to require treatment of hazardous waste prior to land disposal.

EPA or an authorized state agency grants RCRA permits to specifically regulate the treatment, storage, and dis-
posal of hazardous waste and the hazardous component of radioactive mixed waste.  A RCRA Part A permit appli-
cation identifies (1) facility location, (2) owner and operator, (3) hazardous or mixed wastes to be managed, and (4)
hazardous waste management methods.  A facility that has submitted a RCRA Part A permit application is allowed
to manage hazardous or mixed wastes under transitional regulations known as the Interim Status Requirements
pending issuance of a RCRA Operating Permit.  The RCRA Part B permit application consists of a detailed narrative
description of all facilities and procedures related to hazardous or mixed waste management.  DOE was granted a
hazardous waste facility permit on November 8, 1989.
EPA granted base RCRA authorization to New Mexico on January 25, 1985, transferring regulatory control of
hazardous wastes under RCRA to NMED.  Implementation of state authority for hazardous waste regulation is found
in the NMHWA and Hazardous Waste Management Regulations (HWMR).  Although NMED has not yet obtained
authorization for implementing the majority of the 1984 HSWA, HWMR follows the federal codification for
regulations in effect on July 1, 1992 concerning the generation and management of hazardous waste.  The State of
New Mexico's Hazardous Waste Program was authorized to regulate mixed waste by the EPA on July 25, 1990.  A
Part A permit application for mixed waste storage and treatment units throughout the Laboratory was submitted on
January 25, 1991, within the required six month period.  A schedule for submittal of the Part B application has been
transmitted to NMED.  Part B permit applications were submitted for three surface impoundments in July 1991.
Negotiations continue on the submittal of modifications for the interim status units.
The Laboratory is currently out of compliance with RCRA requirements related to storage of certain hazardous and
mixed waste subject to the LDRs.  Such wastes include solvents; dioxins/furans; California list; and the first, second,
and third groups of scheduled wastes.  No treatment alternative has been available for these wastes.  The National
Capacity Variance on storage of scheduled mixed waste expired on May 8, 1992.  DOE has continued negotiations
with EPA Region 6 on an FFCA to develop a schedule to bring all waste subject to LDRs into compliance.

b.  Solid Waste Disposal.  The TA-54, Area J landfill received 307 cu yd of solid waste in 1992.  The landfill
is used as a staging area for nonradioactive asbestos (approximately 595 cu yd) that is shipped off site to an
approved commercial disposal site.  Radioactive asbestos and asbestos suspected of being contaminated with
radioactive material continue to be disposed into a monofill constructed at TA-54, Area G.

In January 1992, LANL submitted a Notice of Intent (NOI) to continue to operate LANL's industrial solid waste
landfill, located at TA-54, Area J to the NMED's Solid Waste Bureau.  In addition, in February 1992, LANL sub-
mitted an annual solid waste management report to NMED for LANL's TA-54, Area J landfill.  LANL also disposes
of sanitary solid waste and rubble at the Los Alamos County landfill on East Jemez Road, DOE property that is
operated under a special use permit with the county.  Los Alamos County has day-to-day operating responsibility for
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the landfill and is responsible for permitting this activity with the state.  LANL contributed approximately 33%
of the total volume disposed at this site during 1992 with the remainder contributed by Los Alamos County
residents.

In 1992, Johnson Controls Inc. (JCI), the Laboratory's support services subcontractor, salvaged 151 kg (331 lb)
of silver; 330,605 kg (727,330 lb) of scrap metal; 33,643 kg (74,014 lb) of lead; 12,950 kg (28,490 lb) of lead acid
batteries; 8,236 gal. of waste oil; 342 tons of paper; 2,228 kg (4,902 lb) of scrap nonhazardous photographic film;
and 11,982 kg (26,360 lb) of truck and automobile tires from the GSA motor pool. This effective waste
minimization program conforms to RCRA Subtitle D and continues to be expanded.

c.  RCRA Closure Activities.  Several Solid Waste Management Units (SWMUs) are subject to both the
HSWA Module VIII corrective action requirements and the closure provisions of RCRA.  The corrective action
process occurs concurrently with the closure process, thereby satisfying both sets of regulations.  NMED is the lead
regulatory agency for these sites.  The status of these sites is given below:

TA-35, Surface Impoundments.  Closure plans for the two surface impoundments for waste oil that are
associated with Buildings 85 and 125 at TA-35, were submitted in October 1988, and verbal approval to proceed
with closure activities was subsequently received from NMED.  All contents of the impoundments and underlying
soil were removed and disposed of as hazardous waste.  Sampling to verify the removal of contaminants from the
area was completed in October 1989.  When preliminary results of the sampling effort revealed that the criteria for
clean closure had been met, the impoundments were backfilled and revegetated.  However, when the final analytical
results were received, it was found that the allowed sample holding times had been exceeded and that the data could
not be defended as correct.  The closure plan was modified to reflect the events of the field work that occurred and
to include bore sampling to verify that all hazardous constituents from the area had been removed.  It was deter-
mined that there were minimal amounts of contaminants left in place, but the levels of contamination did not exceed
the EPA's health-based risk cleanup levels.  By achieving these cleanup levels, the Laboratory could still achieve
clean closure status for these two units and no post-closure care would be necessary.

The closure report and closure certification letters for the TA-35-125 surface impoundment were completed by
July 31, 1991, and were submitted to NMED in August 1991.  The closure report and closure certification letters for
TA-35-85 were submitted December 20, 1991.  NMED sent a Notice of Deficiency (NOD) to DOE in July 1992
regarding the closure of surface impoundment TA-35-125.  The NOD denied approval of clean closure of the unit
for two reasons:  (1) the Laboratory had failed to delineate the vertical extent of the contamination, and (2) the Lab-
oratory had failed to demonstrate that releases from the unit to the surrounding soil or surface waters were below
health-based risk levels.  An amended closure plan was submitted to the state on September 4, 1992, to address these
concerns.  In accordance with this plan, the Laboratory and NMED split samples from Ten-Site Canyon for analysis.
The sample results indicated that no contamination above health-based risk levels resulted from the release of
contaminants to that canyon.  The amended closure report was submitted to NMED in April 1993.

TA-40, Scrap Detonation Site.  On September 13, 1991, NMED notified the Laboratory that the closure plan
for the TA-40 Scrap Detonation Site had been approved.  The plan received no comments from the public.  The start
date of the closure plan was September 30, 1991.  This closure is proceeding behind schedule because the original
closure plan did not take into account possible contamination, which was detected above action levels at several
different site locations during the sampling phase.  The closure plan is being amended to include risk assessments for
the areas where contamination was detected above action levels.

TA-54, Waste Oil Storage Tanks.  After discovering hazardous waste in six aboveground waste oil storage
tanks, the Laboratory pumped and disposed of the contents as hazardous waste.  The tanks were moved to TA-54,
Area G to make room for needed facilities at TA-54, Area L.  In April 1990 the Laboratory elected to proceed with
the closure of these vessels before receiving an approved closure plan.  After the tanks had been cleaned several
times, the final decontamination was completed in August.  A final closure plan report that reflected the actual
closure process of these units was submitted in June 1991.  An addendum to the final closure plan was submitted in
July 1992.  NMED approved the plan in August 1992.  Soil sampling at Area L will be conducted in 1999 to
demonstrate clean closure, in conjunction with the HSWA permit corrective action investigations at Area L.

TA-16, Landfill at Area P.  Closure and post-closure-care plans for the Area P landfill were submitted on
November 25, 1985.  In late 1987, these plans were modified to include standards to which this unit would be
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subject once the Laboratory received its RCRA permit.  Since that time, the Environmental Restoration (ER) Pro-
gram Office has come into existence and is providing oversight of closures.  The Laboratory requested an extension
of the closure deadlines for this and other units that appear within the HSWA Module of the RCRA permit.  An
extension of the closure window would allow the ER program to incorporate the results of the RCRA facility inves-
tigation (RFI)/Corrective Measures Study into the closure process.  NMED rejected this approach and indicated that
it would allow an extension for evaluation of the outstanding issues, identified in the closure plan; the schedule for
any investigations would have to be approved by NMED.

TA-53, Surface Impoundments.  A closure plan for the surface impoundments located at TA-53 was submitted
to NMED in February 1993.  This plan was submitted as an alternative to permitting the units as mixed waste units.
Sampling activities associated with this closure are scheduled to take place in late fiscal year (FY) 93.

d.  Underground Storage Tanks.  Six underground storage tanks (USTs) were removed in calendar year
(CY) 92.  Two 560 gal. USTs (TA-3-MP 3 & 4) that contained reclaimed oil and were located at TA-60 (formerly
part of TA-3) were removed.  These USTs were replaced with three aboveground vaulted tanks.  A 3,000 gal. diesel
UST (TA-59-6) was removed and replaced with a vaulted below grade tank.  A 1,000 gal. diesel UST TA-50-37 was
removed and replaced with a vaulted below grade tank.  UST TA-35-159, with a capacity of 6,000 gal. and con-
taining dielectric oil, was removed.  This UST was not replaced.  The final UST (TA-15-287) to be removed was a
15,000 gal. dielectric oil tank.  It was replaced with an aboveground tank.

e.  Other RCRA Activities.  Areas L and G, located at TA-54 on Mesita del Buey, have been used for storage
of hazardous wastes and are subject to RCRA regulation.  Information on a groundwater monitoring waiver for both
Areas L and G has been submitted to NMED.  Vadose zone (the subsurface above the main aquifer) monitoring is
being conducted quarterly throughout Areas L and G to identify any releases from the storage units.  This type of
monitoring is used to detect the presence of organic vapor in the vadose zone.  A total of 27 monitoring systems
have been installed.

Table D-1 in Appendix D, lists hazardous waste management facilities at the Laboratory.  In FY89, the TA-40
scrap detonation pit used for destroying high explosive (HE) scrap was closed to waste detonation.  All HE scrap is
now handled at other detonation and open burning sites included in the Part A permit application.  A closure plan for
the TA-40 facility was submitted to NMED, approved in 1991, and implemented in 1992.

A RCRA-permitted controlled air incinerator (CAI) for treating hazardous waste is located at TA-50-37.  A trial
burn was conducted in October 1986.  The raw data were submitted to NMED in December 1986, and a final report
for the test burn was submitted on March 5, 1987.  These data and the report were used to support the Laboratory's
application for a hazardous waste permit for this facility.  The permit was issued in November 1989.  The CAI is
currently closed for upgrades to improve control, reliability, and construction materials so that waste can be rou-
tinely burned.  Before operations can be resumed, the Laboratory must submit a modification of the RCRA Part B
permit for approval by NMED and complete NEPA documentation for the CAI.

f.  RCRA Compliance Inspection.  NMED conducted the annual hazardous waste compliance inspection the
week of May 4, 1992 (see Table III-3).  EPA officials from Region 6 and the National Enforcement Investigations
Center accompanied the state during the first three days of the inspection.  On January 28, 1993 LANL received two
Compliance Orders (COs) from NMED.  The first CO (93-03) addressed violations involving the management of
mixed waste in TA-54, Area G transuranic waste (TRU) pads 1, 2, and 4 and identified four violations.  CO 93-03
proposed fines of $1.28 million.  Three findings of CO 93-03 alleged deficiencies that could, according to the find-
ings, adversely affect human health and the environment if not addressed in a timely manner.  DOE and LANL
began negotiations with NMED in February 1993 to address the proposed fines and to develop a plan to bring the
TRU pads into compliance with current RCRA storage requirements.  Negotiations were ongoing during the first
quarter of 1993 to reach agreement, embodied in a proposed Consent Agreement for remediation of TRU pads 1, 2,
and 4.

The second CO (93-04) addressed deficiencies related to the Laboratory's general waste management require-
ments (e.g., satellite/less than 90 day accumulation area requirements and operating records).  Twenty counts were
identified in this CO; CO 93-04 proposed fines of $0.35 million.  All deficiencies in this CO were corrected within
30 days, and negotiations continued on the proposed fines.
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Table III-3.  Environmental Inspections and Audits Conducted
at the Laboratory in 1992 and the First Quarter of 1993

Date Purpose Performing Agency
----------------------------------------------------------------

January 29|30, 1992 Inspection of permitted beryllium NMED
   machining operations

January 30, 1992 Inspection of Otowi Well #4 NMED
   construction project

February 7, 1992 TA-53 waste stream characterization NMED
   inspection

March 17, 1992 Spill cleanup inspection DOE/LAAO

March 17, 1992 TSCA inspection EPA

May 1, 1992 Annual certification NMDA
   inspection of pesticide
   applications

May 4|8, 1992 RCRA compliance inspection NMED
   of hazardous waste management
   activities

May 5|7, 1992 LANL canyons/water quality NMED/AO
   survey

August 5, 1992 LANL canyon survey/evaluation NMED

August 24|28, 1992 NESHAP compliance evaluation EPA
   on radioactive air emissions

September 29, 1992 LANL canyon survey/evaluation EPA

December 1992| NPDES permit program evaluation DOE/LAAO
  January 1993

February 16|26, 1993 Agreement In Principle (AIP) NMED-AIP
   evaluation

April 13, 1993 Spill cleanup evaluation NMED-AIP

----------------------------------------------------------------

g.  RCRA Personnel Training.  Hazardous Waste Generator Training, part of the extended General Employee
Training curriculum, is required by Laboratory policy for anyone generating solid, hazardous, or radioactive waste.
In 1992, 1,011 persons received training in the course.  An additional course, Waste Generator for Temporary Stor-
age, provided training to generators of hazardous waste and to workers assigned to support the hazardous waste
management facilities.  This training is based on the general requirements of RCRA (40 CFR Parts 262.34 and
265.16) and Appendix C of the Hazardous Waste Operating Permit.  These same workers are required to attend
various facility-specific training events as applicable for their job duties.  In 1992, 140 Waste Management
Coordinators received training in Waste Management Coordinator Fundamentals in.

h.  Waste Minimization.  Subtitle A of the Solid Waste Disposal Act, of which RCRA is a part, states that the
generation of hazardous waste is to be reduced or eliminated as soon as possible.  All hazardous waste must be han-
dled so as to minimize the present and future threat to human health and the environment.  The act promotes recov-
ery, recycling, and treatment as alternatives to land disposal of hazardous wastes.  Every two years the Laboratory
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submits a report on waste minimization by waste streams to NMED.  In 1991, minimized waste was reported for
13 streams; no report was required in 1992.

i.  HSWA Compliance Activities.  In 1992, its third year of operation, the ER program made significant
strides.  The first stage of the ER program's cleanup effort consisted primarily of meeting the planning requirements
of the Laboratory's permit to operate under RCRA.  These requirements include the program's Installation Work
Plan, which is updated and submitted annually to EPA and RFI work plans.  On November 20, 1992, LANL
submitted a request for permit modification to add SWMUs identified in Module VIII of the LANL hazardous waste
permit from 603 to 1,088.  These additional units are being incorporated into the RFI work plans.  Of a required total
of 24 RFI work plans, 9 had been completed by June 1992, 10 will be submitted to EPA in 1993, and the remainder
will be submitted in 1994 and 1995.  In June 1992, the ER program released the first edition of its Technical Scope
Baseline Summary.  This 3-volume document provides basic information on the 24 operable units (OUs) to be
cleaned up and on other tasks performed by the ER program.
On March 19, 1992, the first field sampling began at OU 1102 (TA-21) under the first RFI work plan approved by
EPA.  During the summer, additional sampling occurred at OUs 1071 (TA-0), 1078 (TA-1), 1079 (TAs-10 and 45),
and 1144 (TA-49).

The ER program proposes to participate in the construction of a Mixed Waste Storage and Disposal Facility to
dispose of mixed wastes generated by the remediation process.  In 1992, the conceptual design report for this facility
was completed and submitted to DOE.  LANL met with NMED several times during 1992 to discuss development
of a permit for this project.  A permit application to initiate this project will be developed during the next two years.

2.  Comprehensive Environmental Response, Compensation, and Liability Act.
The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 1980, as amended

the Superfund Amendments and Reauthorization Act (SARA) of 1986 mandates actions for certain releases of
hazardous substances into the environment.  LANL has not been ranked on the EPA's National Priorities List.

3.  Emergency Planning and Community Right-to-Know Act.
Section 313 of the Emergency Planning and Community-Right-to-Know Act (EPCRA) exempts facilities not

meeting certain Standard Industrial Classification (SIC) code criteria from reporting requirements.  It is Laboratory
policy to not exercise this exemption and to report its releases under the remaining provisions of Section 313.
(Executive Order [EO] 12856 requires federal agencies to disregard the SIC code exemption when reporting under
Section 313 beginning in CY94.)  However, all research operations at the Laboratory are also exempt under other
provisions of the regulation, and only pilot plants and specialty chemical production facilities at the Laboratory must
report their releases.  As a result, the Plutonium Processing Facility (TA-55) is the only operation at the Laboratory
that is covered by Section 313.  Nitric acid is the only regulated chemical that is used at the Plutonium Processing
Facility in amounts greater than the Section 313 reporting thresholds.

A report describing the use of Section 313 chemicals must be submitted to EPA in July for the preceding CY.
The Laboratory submitted the required Section 313 report to EPA in August 1992.  The delay in reporting was
caused by EPA's delay releasing new reporting forms.  However, EPA extended the deadline for reporting to
September 1, 1992 in recognition of this delay.  This report covered the releases of nitric acid during 1991.

About 19,051 kg (41,912 lb) of nitric acid were used for plutonium processing with releases to the air of
approximately 146 kg (320 lb).  The amount of nitric acid released to the atmosphere was calculated using data
obtained from a study that measured the air emissions from the facility and approved engineering techniques.  The
remaining nitric acid was either consumed in chemical reactions or was completely neutralized in the wastewater
treatment operations.  Only the air releases in 1991 were required to be reported.  Data on releases for CY92 will be
reported under Section 313 in July 1993.

4.  Toxic Substances Control Act.
The Toxic Substances Control Act (TSCA 15 U.S.C. 2601|2692.) is administered by the EPA, which has

authority to conduct premanufacture reviews of new chemicals prior to their introduction into the marketplace. This
act requires testing of chemicals that may present a significant risk to humans and the environment; establishes
record keeping and reporting requirements for new information regarding adverse health and environmental effects
associated with chemicals; governs the manufacture, use, storage, handling, and disposal of polychlorinated biphenyl
(PCB) equipment; and sets standards for PCB spill cleanups.  Because the Laboratory's activities are in the realm of
research and development, the PCB regulations (40 CFR 761) have been the Laboratory's main concern under
TSCA.  Substances that are governed by the PCB regulations include, but are not limited to, dielectric fluids,
contaminated solvents, oils, waste oils, heat transfer fluids, hydraulic fluids, paints, slurries, dredge spoils, soils, and
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materials contaminated as a result of spills.  Most of the provisions of the regulations apply to transformers, capaci-
tors, and other items with PCB concentrations above a specified level.  For example, the regulations regarding stor-
age and disposal of PCBs generally apply to items whose concentrations are 50 ppm and above.  At the Laboratory,
equipment and materials containing greater than 500 ppm PCBs are transported off site to EPA-approved facilities
for treatment and disposal and those containing 50 to 499 ppm PCBs are incinerated off site at EPA-approved facil-
ities or disposed of at TA-54, Area G.  Area G is approved by the EPA for disposal of PCB-contaminated materials.

Table III-4 summarizes the type of waste that was disposed of during 1992.  Most of the waste sent off site was
associated with the retrofilling or replacement of PCB transformers.  The Laboratory has been retrofilling, replacing,
and dechlorinating PCB-containing transformers in order to reduce environmental contamination and regulatory
risks.  In 1992, retrofilling activities continued for 22 transformers (expected to be reclassified to non-PCB status in
FY93), 17 PCB transformers were dechlorinated, and 289 PCB capacitors, previously loaned to universities were
recalled and disposed of.  Also, as part of the Laboratory's PCB risk reduction program, another comprehensive
survey of all potential PCB equipment at the Laboratory was initiated.  Two similar surveys were conducted during
the 1980s.

EPA Region 6 submitted requests for information on the Laboratory's CAI and the Area G landfill in order to
continue use as PCB disposal activities.  The requested information was provided to EPA.  Also during 1992, DOE
and EPA had several communications regarding storage of PCB waste contaminated with radioactive constituents,
which cannot be disposed of within the one year storage limit required by PCB regulations.  It was agreed to initiate
negotiations on an FFCA to address this storage.

EPA Region 6 conducted a one day TSCA PCB inspection on March 17, 1992.  No deficiencies in the program
were noted at the inspection outbriefing.  No audits or inspections were conducted by outside agencies during the
first quarter of 1993.

5.  Federal Insecticide, Fungicide, and Rodenticide Act.
The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) regulates the manufacturing of pesticides, with

requirements on registration, labeling, packaging, record keeping, distribution, worker protection, certification,
experimental use, and tolerances in foods and feeds.  Sections of this act that are applicable to the Laboratory
include recommended procedures for storage and disposal and requirements for certification for workers who apply
pesticides.  The Laboratory is also regulated by the NM Pest Control Act, administered by NMDA, which regulates
pesticide use, storage, and certifications.  NMDA conducts annual inspections of JCI's compliance with the act.  The
application, storage, disposal, and certification of these chemicals is conducted in compliance with these regulations.
JCI applies pesticides under the direction of the Laboratory's Pest Control Administrator.  A Laboratory Pest Control
Policy, which includes programs for managing vegetation, insects, and small animals, was established in 1984 and is
being revised by the Pest Control Oversight Committee, a committee established to review and recommend policy
changes in the overall pest management program at the Laboratory.

An annual inspection conducted by the NMDA found no deficiencies in the Laboratory's pesticide application
program and certified application equipment.  In 1992, approximately 218 kg (479 lb) of herbicides, 23 kg (51 lb) of
insecticides, and 1 kg (2.7 lb) of rodenticide were applied at the Laboratory.  The herbicide and insecticide usage for
1992 is summarized in Table III-5.
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Table III-4.  Disposal of PCBs in 1992

Off-Site Disposal in kg (lb)

Medium 50-499 ppm >500 ppm
---------------------------------------------------
Water + 4,674.00 (10,282.80)
Oil 6,013.00 (13,228.60) 27,043.00 (59,494.60)
Soil + 64.00 (140.80)
Debris 4,209.00 (9,259.80) 1,755.00 (3,861.00)
Retrofill fluids + 7,523.00 (16,550.60)
Transformers (4) 0.51 (1.12) (17) 25,928.74(57,043.22)
Switchgears + (2) 2,200.00(4,840.00)
Capacitors + (80) 2,236.78(4,920.91)

-------------- --------------
Total 10,222.51 (22,489.52)* 71,424.52 (157,133.94)*

Total off-site disposal 81,647.03 (179,623.46)*

On-Site Disposal at TA-54, Area G in kg (lb)

Medium 50-499 ppm >500 ppm
---------------------------------------------------
Soil 2,886.36 (6,349.99) 44,854.50 (98,679.90)
Debris 27.27 (59.99) 24,568.08 (54,049.77)
Miscellaneous 13.66 (30.05) 4,086.33 (8,989.92)

-------------- --------------
Total 2,927.29 (6,440.03)* 73,508.91 (161,719.60)*

Total on-site disposal 76,436.20 (168,159.64)*

PCBs disposed of in 1992: 158,083.23 (347,783.10)*
------------------
*Totals may not add due to rounding.

6.  Clean Water Act.
a.  National Pollutant Discharge Elimination System.  The primary goal of the Clean Water Act (CWA) (33

U.S.C. 446 et seq.) is to restore and maintain the chemical, physical, and biological integrity of the nation's waters.
The act established the National Pollutant Discharge Elimination System (NPDES) that requires permitting of all
point-source effluent discharges to the nation's waters.  NPDES permits establish specific chemical, physical, and
biological criteria that an effluent must meet before it is discharged.  Although most of the Laboratory's effluent is
discharged to normally dry arroyos, the Laboratory is required to meet effluent limitations under the NPDES permit
program.

The DOE and the University of California (UC) have two NPDES permits, one covering the effluent discharges
at Los Alamos and one covering the hot dry rock geothermal facility located 50 km (30 mi) west of Los Alamos at
Fenton Hill (Table III-2).  Both permits are issued and enforced by EPA Region 6 in Dallas, Texas.  However,
NMED performs some compliance evaluation inspections and monitoring for EPA through a Section 106 water
quality grant.

An application for a new NPDES permit was submitted to EPA by the Laboratory on September 4, 1990, in order
to meet the 180 day submittal requirement before the old permit expired.  The Laboratory's NPDES Permit No.
NM0028355 expired on March 1, 1991, and is being continued under 40 CFR 122.6.  On May 11, 1991, EPA issued
a public notice, fact sheet, and draft NPDES permit to LANL.  On August 8, 1991, the Laboratory submitted
comments on the draft permit to EPA.  On August 9, 1991, NMED denied certification of the draft permit.  On
September 4, 1991, NMED sent a letter to EPA Region 6 requesting that LANL be allowed to continue its discharge
under administrative continuance of the expired permit.
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Table III-5.  Herbicide, Insecticide, and
Rodenticide Usage during 1992

Type Use in Kg (lb)
__________________________________________

Herbicide
Velpar L 181.300 (398.860)
A-4-D +36.350 +(79.970)
Subtotal 217.650 (478.830)*

Insecticide
Tempo 0.179 (0.393)
Ficam W 0.045 (0.099)
Diazinon G 3.400 (7.480)
Resmitherin 1.020 (2.244)
Search-Out 0.085 (0.187)
Scotts #4 18.160 (39.952)
P.O.W. +0.368 +(0.809)
Subtotal 23.257 (51.165*

Rodenticide
Maki +1.220 +(2.684)
Subtotal 1.220 (2.684)*

Total 242.127 (532.679)*
------------
*Totals may not add due to rounding.

Between March and September 1992, EPA issued two different draft NPDES permits for public comment.
During the comment periods for the draft permits, NMED informed EPA and LANL that the conditions for certifi-
cation would require more stringent effluent limitations.  Initially, the state applied standards based on the desig-
nated uses of stream segments No. 2-111 and No. 2-118 of the Water Quality Standards for Interstate and Intrastate
Streams in New Mexico.  Later, the state decided to apply the general standard that applies to existing or attainable
uses of these same stream segments.  As a result, NMED ultimately issued two separate conditions of certification.
Table III-6 details the chronology of the steps involved in obtaining the Laboratory's permit.

The final conditions of certification of the NPDES permit required effluent limits based on water quality stan-
dards applicable to the Rio Grande, rather than on water quality standards applicable to LANL's ephemeral receiving
streams.  Subsequently, in October 1992, UC and DOE petitioned the New Mexico Water Quality Control
Commission (NMWQCC) to review NMED's conditional certification of the NPDES permit limits.  A hearing date,
for presenting arguments to the NMWQCC, was set for March 1993.  In January 1993, NMED and LANL requested
a delay of the hearing until April 20, 1993.  Settlement negotiations took place during the first quarter of 1993 and
resulted in a settlement agreement with NMED for the Laboratory to fund a study of the channels that receive the
Laboratory's discharges in order to determine their correct use designations.  NPDES permit effluent limits are based
on the water quality standards for each use designation.  The NMED has certified the EPA's draft permit; final
approval from EPA is expected by fall 1993.

During 1992, the Laboratory's NPDES permit for Los Alamos included 9 sanitary wastewater treatment facilities
and 130 industrial outfalls.  A summary of these outfalls is included in Table D-2.  The NPDES permit for the
geothermal facility at Fenton Hill includes only one industrial outfall.  Under the Laboratory's existing NPDES
permit for Los Alamos, samples are collected for analysis on a weekly basis, and results are reported each month to
the EPA and NMED.  During 1992, effluent limits were exceeded in one of the 266 samples collected from the sani-
tary wastewater facilities.  Effluent limits were exceeded in 20 of the 2,028 samples collected from the industrial
outfalls.  As shown in Figure III-1, overall compliance for the sanitary and industrial discharges during 1992 was
99.6% and 99.0%, respectively.  Tables D-3 through D-6 present monitoring standards.  There was no discharge
from the industrial outfall at the geothermal facility at Fenton Hill during 1992.
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Table III-6.  New NPDES Permit Chronology of Events

September 1990 LANL submits application for new permit.

October 1990 EPA issues preliminary draft permit.

March 1991 Current NPDES permit expires.

May 1991 EPA issues draft permit.

August 1991 LANL comments on draft permit.

August 1991 NMED denies certification of permit.

September 1991 NMED proposes to address standards issues.

November 1991 EPA visits Laboratory and NMED.

March 1992 EPA issues draft permit.

April 1992 NMED comments on preliminary draft permit.

May 1992 EPA issues draft permit.

July 1992 LANL comments on draft permit.

July 1992 NMED issues conditional certification.

August 1992 EPA reopens certification period.

September 1992 NMED issues new conditional certification.

October 1992 LANL appeals certification to NMWQCC.

December 1992 Hearing date set for March 2, 1993.

December 1992 NMED reply to LANL Petition for Review.

January 1993 NMED and LANL request delay until April.

January 1993 New hearing date set for April 20, 1993.

April 1993 Settlement agreement reached:  NMED recertified the NPDES permit
   conforming to Livestock & Wildlife Watering standards and LANL
   withdraws its appeal.

During the first quarter of 1993, there were no violations in the 39 sanitary waste samples analyzed; effluent
limits were exceeded 6 times in the 529 samples of industrial discharges.  As shown in Figure III-2, overall compli-
ance for the sanitary and industrial discharges during the first quarter of 1993 was 100% and 98.9%, respectively.
There was no discharge for the industrial outfall at the geothermal facility at Fenton Hill during the first quarter of
1993.

b.  Waste Stream Characterization.  The Environmental Protection Group (EM-8) continued the waste
stream identification and characterization (WSC) program during 1992 in order to verify that each waste stream is
properly monitored under the outfall category for which it is permitted.  These studies consist of dye testing,
interviews with user groups, and coordinating with other Laboratory organizations so that sources, concentrations,
and volumes of pollutants that enter waste streams, receive treatment, and are discharged to the environment can be
determined.
Field surveys for waste stream identification and characterization have been completed for 70% of the facilities at
the Laboratory.  These include facilities at TAs-3, 8, 9, 11, 15, 16, 18, 22, 35, 36, 39, 40, 43, 53, 59, 61, and the TA-
21 Steam Plant.  Surveys are ongoing at TA-46.  Action plans for implementing corrective actions for TA-16
facilities were submitted to EM-8 on March 11, 1993.  These action plans include milestone dates to bring the facil-
ities into compliance with the NPDES permit program.  EM-8 has developed a WSC corrective action tracking
database for tracking corrective actions and NOIs.
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Figure III-2. Summary of Clean Water Act compliance in the first quarter of 1993, NPDES Permit NM0028355
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c.  Spill Prevention Control.  The Laboratory has a Spill Prevention Control and Countermeasures (SPCC)
Plan, as required by the CWA in accordance with 40 CFR 112.  This plan requires that secondary containment be
provided for all aboveground storage tanks.  There are approximately 40 major containment structures at the Labo-
ratory.  The plan also provides for spill control on drum and container storage, chemical storage, and equipment
containing oil.  Training is provided for the user group's designated Spill Coordinator on the requirements of the
SPCC Plan and emergency response.  The Spill Coordinator plays the major role in implementation of the SPCC
Plan at the group level.  During 1992, funding was allocated to various user groups for the purchase of chemical
storage lockers for drum and container storage; 16 chemical lockers were purchased.  In 1992 the last of 40 major
secondary containment structures were completed, as discussed in Section III.C.2, Corrective Activities.  The SPCC
Plan began its third revision in fall 1992 and is ongoing.

d.  Storm Water Discharges.  On November 16, 1990, EPA announced the final rule for NPDES Regulations
for Storm Water Discharges and modified 40 CFR 122, 123, and 124.  This rule was required to implement Section
402(p) of the CWA (added by Section 405 of the Water Quality Act of 1987).
NPDES General Permits for storm water discharges associated with industrial activity and storm water discharges
from construction sites were finalized in September 1992.  On September 29, 1992, LANL submitted an NOI to be
covered under the General Permit for storm water discharges associated with industrial activities.  On October 1,
1992, LANL submitted two NOIs to be covered under the General Permit for storm water discharges from
construction sites.  These sites are the TA-53 Lagoon Elimination project and the Los Alamos Integrated
Communication System at TA-3.

As a condition of the General Permit, the facility manager for each Laboratory facility covered by the permit
must prepare a Storm Water Pollution Prevention Plan (SWPPP) by April 1, 1993.  EM-8 identified 76 facilities that
must prepare a site-specific SWPPP.  The Water Quality and Toxics section of EM-8 developed "Guidelines for
Preparing a Storm Water Pollution Prevention Plan" to assist LANL facility managers in preparing these plans,
which are due in 1993.

Each plan must identify potential sources of pollution that may reasonably be expected to affect the quality of
storm water discharges.  In addition, the plan must describe and ensure implementation of practices used to reduce
the pollutants in storm water discharges at the facility and to ensure compliance with the terms and conditions of the
General Permit.  Discharges from SWMUs located on the facility site must be addressed.  Facilities must implement
the provisions in the SWPPP by October 1993.

Tables III-7 and III-8 summarize the results of the 1992 storm water sampling program and present the sampling
parameters.  The results of these analyses will be submitted to EPA as part of the Laboratory's NPDES permit
application for storm water associated with industrial activity.

Sampling of Snowmelt Run-off in LANL Canyons.  Snowmelt run-off samples and analyses establish whether
or not the LANL watershed is impacted by storm water discharges associated with industrial activities.  On May 5,
6, and 7, 1992, NMED and EM-8 collected water samples from spring run-off at LANL.  The samples were taken
from ephemeral streams within canyons that discharge from the Pajarito Plateau.  The results of these analyses will
be used to determine baseline concentrations of contaminants for comparison with future annual samples.  Results of
analyses are available from the Water Quality and Toxics section of EM-8.

7.  Safe Drinking Water Act, Municipal and Industrial Water Supplies.
This program includes sampling from various points in the Laboratory and county water distribution systems to

ensure compliance with the Safe Drinking Water Act (SDWA) (40 CFR 141).  DOE provides drinking water to Los
Alamos County.  EPA has established maximum contaminant levels (MCLs) for microbiological organisms, organic
and inorganic constituents, and radioactivity in drinking water.  These standards have been adopted by the state and
are included in the NM Water Supply Regulations.  NMED has been given primary authority by EPA to administer
and enforce federal drinking water regulations and standards in New Mexico.
Compliance samples are analyzed for organic and inorganic constituents and for radioactivity at the NM Health
Department's Scientific Laboratory Division (SLD) in Albuquerque.  SLD reports the analytical results directly to
NMED.  The JCI Environmental (JENV) laboratory also collects samples throughout the Laboratory and county
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Table III-7.  Storm Water Investigations, 1992

Storm Water
Sites Completed Date Time Rainfall (in) Flow (L) Outfall

-----------------------------------------------------------------
TA-9 Anchor Site East 7/17 1310-1345 0.40 +6,526 SWO-9-B

a

TA-15 Phermex 9/15 1335-1410 0.40 +2,379 SWO-15-184-C
TA-16 Burn Grounds 7/17 1310-1338 0.35 +2,384 SWO-16-BG-A
TA-16-260 HE Machining 16-260 7/29 1305-1430 0.15 23,704-+52,361 SWO-16-260-D
TA-50 North Liquid Waste Treatment 5/20 1245-1400 0.11 49,399-+54,393 SWO-50-IN-A
TA-54 Area G-1 Radioactive Waste Storage 6/25 1409-1453 0.40 28,547-+29,444 SWO-54-AG-1A
TA-54 Area G-1 Re-sample (Grab) 8/29 SWO-54-AG-1A
TA-55 West Plutonium Facility West 8/04 1405-1548 0.70 27,833-152,656 SWO-55-4W-C
-----------------------------------------------------------------
a
SWO = storm water outfall

Table III-8.  Parameters for Analysis, Storm Water Investigation, May|September 1992

GRAB SAMPLE PARAMETERS

Form 2F-VII Part A (Permit Application)
Oil and Grease, BOD, COD, TSS, Total Kjeldahl Nitrogen, Nitrate plus Nitrite Nitrogen, Total

Phosphorus, pH
Form 2F-VII Part B (Permit Application)
Effluent Guidelines/Existing NPDES Permits

Available Free Chlorine
Form 2F-VII Part C (Permit Application)
Pollutants from Tables 2F-2, 2F-3, and 2F-4

Metals
Total Cyanide
Organics

VOA, SVOA, Pesticides, Herbicides, PCB
Radioactivity

Alpha, Beta, Total Radium, Total Radium-226

COMPOSITE SAMPLE PARAMETERS
Form 2F-VII Part A (Permit Application)

BOD, COD, TSS, Total Kjeldahl Nitrogen, Nitrate plus Nitrite Nitrogen, Total Phosphorus
Form 2F-VII Part B (Permit Application)
Effluent Guidelines/Existing NPDES Permits

Available Free Chlorine
Form 2F-VII Part C (Permit Application)
Pollutants from Tables 2F-2, 2F-3, and 2F-4

Metals
Organics

VOA, SVOA, Pesticides, Herbicides, PCB
Radioactivity

Alpha, Beta, Total Radium, Total Radium-226
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distribution systems and tests them for microbiological contamination, as required under the SDWA.  The JENV
laboratory is certified by SLD for microbiological testing of drinking water.

During 1992, all parameters regulated under the SDWA were in compliance with the MCLs established by
regulation.  Summaries of the results are presented in Tables III-9 through III-15.

Each month during 1992 an average of 47 samples was collected throughout the Laboratory and county water
distribution systems to determine the amount of residual free chlorine available for disinfection and the microbio-
logical quality of the distribution systems.  These samples were collected by JENV personnel and analyzed in the
JENV-certified laboratory for the presence of coliform bacteria, an indicator used to determine if harmful bacteria
could be present.  During 1992, of the 563 samples analyzed, 3 indicated the presence of coliforms.  Fifty-three of
the microbiological samples (approximately 9%) collected were found to have some noncoliform bacteria present.
Although the presence of noncoliform bacteria is not a violation of the SDWA, it does indicate biofilm growth in the
distribution lines.  Biofilm accumulation is controlled with a flushing and disinfection program.  A summary of the
microbiological analytical results is found in Table III-15.

Data on the parameters regulated under the SDWA are not complete for the first quarter of 1993.  Data on the
microbiological quality of the distribution system indicated that during the first quarter of 1993, none of the 142
samples analyzed indicated the presence of coliforms.  Nine of the samples (approximately 6%) were found to have
some noncoliform bacteria present.

Table III-9.  Radioactivity in the Water Distribution System (pCi/L)

Location
   Standard for Calibration Gross Alpha Gross Beta
____________________________________________________________________

North Community
  Fire Station

241Am 0.4 (0.3)
a

Natural uranium 0.5 (0.4)
137Cs 3.4 (0.7)
90Sr, 90Y 3.6 (0.7)

Los Alamos Airport
241Am 1.2 (0.5)
Natural uranium 1.5 (0.7)
137Cs 5.1 (1.2)
90Sr, 90Y 5.2 (1.2)

S-Site Fire Station
241Am 0.3 (0.4)
Natural uranium 0.4 (0.5)
137Cs 2.4 (0.8)
90Sr, 90Y 2.5 (0.8)

Barranca School
241Am 0.5 (0.4)
Natural uranium 0.7 (0.5)
137Cs 2.6 (0.8)
90Sr, 90Y 2.7 (0.8)

White Rock Fire Station
241Am 0.7 (0.9)
Natural uranium 0.9 (1.2)
137Cs 4.7 (1.5)
90Sr, 90Y 4.7 (1.5)

EPA Screening Level
b

5.0 50.0
EPA MCL 15.0

c

_______________
a
Uncertainties are in parentheses.b
See Appendix A for additional information on drinking water standards.c
MCL for gross beta is a dose limit of 4 mrem/yr.
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Table III-10.  Radon at Wellheads in 1992 (pCi/L)

Sampling Radon-222
Location Value
-------------------------

PM-1 420 (110)
a

PM-2 1,260 (120)
PM-3 470 (110)
PM-5 730 (120)
G-1 570 (110)
G-1A 440 (110)
G-2 650 (110)
G-4 580 (110)
G-5 630 (110)
G-6 470 (110)

Proposed Maximum Contaminant
  Level (PMCL) 300
-------------------------
a
Uncertainties are in parentheses.

Table III-11.  Total Trihalomethane Concentrations in the
Water Distribution System (µg/L)

1992 Quarters 1993 Quarters
_____________________________________ _____________

Sampling Location First Second Third Fourth First
_______________________________________________________________________________

Los Alamos Airport 0.0
a

4.8 1.4 1.9
White Rock Fire Station 0.0 0.0 0.6 0.6 0.0
North Community Fire Station 0.0 1.7 1.6 0.1 0.0
S-Site Fire Station 0.0 0.9 1.8 0.0 0.0
Barranca School 0.0 1.6 0.0 2.3 0.0
TA-33, Bldg. 114 2.7 7.8 10.9 13.6 5.2

MCL
b

100.0 100.0 100.0 100.0
_______________
a
Insufficient sample for analysis due to laboratory error.

b
MCL under both the SDWA and the NM Water Supply Regulations.
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Table III-12.  Volatile Organic Compounds at Wellheads in 1992 (µg/L)

Composite Samples
Containment A* B* C*
---------------------------------------------------------

VOC Group I
63 Compounds 0.00 N 0.00 N 0.00 N

VOC Group II
1,2-Dibromoethane (EDB) 0.00 N 0.00 N 0.00 N
1,2-Dibromo-3-chloropropane (DBCP) 0.00 N 0.00 N 0.00 N

_______________
Minimal detection limit (MDL) = 1.00 µg/L for VOC Group I.
MDL = 0.04 µg/L for VOC Group II.
++N = None detected above detection limit.

*Composite Samples A = Pajarito Mesa wells #1, 2, 3, 5
B = Guaje wells #1, 1A, 2
C = Guaje wells #4, 5, 6

Table III-13.  Lead and Copper at Residential Taps in 1992

Statistic Group Lead Copper
-----------------------------------------
Below Detection Limit 54 samples 32 samples
Above Detection Limit
  and Below Action Level 8 samples 32 samples
At or Above Action Level 2 samples 0 samples

--------- ---------
Totals 64 samples 64 samples

MDL (µg/L) 5 50

90th Percentile Value (µg/L) 6 130

EPA Action Level (µg/L) 15 1,300

Table III-14.  Inorganic Constituents in the Water Distribution System in 1992 (mg/L)

Nitrate
Sampling Location As Ba Cd Cr F Pb Hg (as N) Se Ag
----------------------------------------------------------------
Los Alamos Airport <0.005 <0.1 <0.001 <0.005 0.63 <0.005 <0.0005 0.47 <0.005 <0.001
North Community
   Fire Station 0.010 <0.1 <0.001 0.010 0.55 <0.005 <0.0005 0.53 <0.005 <0.001
Barranca School 0.010 <0.1 <0.001 0.010 0.55 <0.005 <0.0005 0.54 <0.005 <0.001
S-Site Fire Station 0.010 <0.1 <0.001 <0.005 0.25 <0.005 <0.0005 0.32 <0.005 <0.001
White Rock Fire Station 0.010 <0.1 <0.001 <0.005 0.29 <0.005 <0.0005 0.51 <0.005 <0.001
TA-33, Bldg. 4 <0.005 <0.1 <0.001 0.010 0.25 <0.005 <0.0005 0.37 <0.005 <0.001

MCL
a

0.050 1.0 0.010 0.050 4.00 0.050 0.0020 10.00 0.010 0.050
----------------------------------------------------------------
a
MCL under both the SDWA and the NM Water Supply Regulations.
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Table III-15.  Microbiological Sampling of the Water Distribution System

No. of Samples No. of Samples with Presence of Bacteria
___________________________________

Month Conducted Coliform
a

Noncoliform
----------------------------------------------
1992

January 49 1 3
February 47 0 3
March 47 0 6
April 46 0 8
May 45 0 7
June 59 2 7
July 47 0 4
August 45 0 4
September 46 0 3
October 46 0 2
November 44 0 6
December 42 0 3

1993
January 49 0 2
February 45 0 1
March 48 0 6

    MCL (5% of samples collected) 2 N/A
b

--------------------------
a
For a system that collects at least 40 samples per month, if no more than 5% of the samples collected

 during a month are coliform-positive, the system is in compliance with the MCL for total coliforms.
b
N/A means analysis not performed, lost in analysis, or not completed.

8.  Federal Clean Air Act and the New Mexico Air Quality Control Act.
a.  Federal Regulations.  The Laboratory is subject to a number of federal air quality regulations.  These

include
+ National Emission Standards for Hazardous Air Pollutants (NESHAP);

+ National Ambient Air Quality Standards;

+ New Source Performance Standards (NSPS); and

+ Stratospheric Ozone Protection (SOP).

All of the above requirements that are applicable to LANL, except the NESHAP for radionuclides and provisions
relating to SOP, have been adopted by the State of New Mexico as part of its State Implementation Plan.  Therefore,
all of these regulations, except the radionuclide NESHAP and SOP, are discussed in Subsection b, State Regulations.

Radionuclide NESHAP.  Under 40 CFR 61, Subpart H, EPA limits the EDE to any member of the public from
radioactive airborne releases from DOE facilities, including LANL, to 10 mrem/yr.  For 1992, the maximum dose to
a member of the public from airborne releases was calculated using the EPA-approved computer program CAP-88
to be 7.9 mrem.  More than 95% of the modeled 1992 EDE was due to gaseous activation products released from the
Los Alamos Meson Physics Facility (LAMPF).  Air submersion was the primary pathway of exposure (versus
inhalation or ground deposition).

In 1991, EPA determined that LANL did not meet the requirements of 40 CFR 61, Subpart H, and issued LANL
an NON.  Specific findings of the NON included deficiencies in LANL's identification and evaluation of release
sources, lack of stack monitoring equipment on all point release sources, inadequate quality assurance programs, and
lack of a highest effective dose calculation.  All these findings have been or are being addressed; corrective actions
include preparing a comprehensive inventory of point release sources, upgrading stack monitoring equipment
throughout the Laboratory, establishing and implementing a quality assurance program, and submitting complete
monthly and annual reports on schedule.  (Additional details are available in quarterly progress reports prepared by
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the Radioactive Air Emissions Management group [HS-9]).  In addition, any construction or modifications
undertaken at LANL that will increase airborne radioactive emissions require preconstruction approval from EPA.
In 1992, 117 such projects were reviewed; only 2 of these were determined to require preconstruction approval.

EPA audited LANL's NESHAP program in August 1992.  Data gathered during the audit are being used to
support development of an FFCA between EPA and DOE.  Building shielding factors previously used in estimating
the dose to the maximum exposed individual without prior EPA approval were disallowed.  These shielding factors
account for the portion of time an individual spent indoors and wearing clothes.  A second NON was issued to DOE
on November 23, 1992, because the shielding factors were used and because Laboratory emissions exceeded the 10
mrem/yr standard during the 1990 reporting period when these factors were not used in the calculations.
As a result of the second NON, DOE is required to submit a monthly emissions and dose assessment report, as
specified in 40 CFR 61.94(c).  To correct the findings in the NON, LANL stated that it would no longer use shield-
ing factors to calculate the EDE value to demonstrate compliance with the radionuclide NESHAP without prior EPA
approval and instituted an emissions management plan for LAMPF to assure compliance with the standard.

Stratospheric Ozone Protection.  Effective July 1, 1992, Section 608 (National Emission Reduction Program)
of the Clean Air Act Amendments (CAAA) of 1990 prohibited individuals from knowingly venting ozone depleting
substances (ODS) used as refrigerants into the atmosphere while maintaining, servicing, repairing, or disposing of
air conditioning or refrigeration equipment.  JCI services and maintains all refrigeration and air conditioning
systems at the Laboratory in full compliance with these provisions.  Final regulations have yet to be adopted with
regard to the certification requirements for personnel, the type of recovery/recycling equipment, and the procedures
used for recovery/recycling.  However, JCI recovers and recycles all ODS during servicing and repair of all
refrigeration equipment at the Laboratory and does not vent ODS to the atmosphere.

Section 609 (Servicing of Motor Vehicle Air Conditioners) of the CAAA established standards and requirements
related to recycling equipment used in servicing of motor vehicle air conditioners and training and certification of
technicians providing such services.  JCI provides all servicing and maintenance relating to automotive air condi-
tioning equipment at the Laboratory in full compliance with these regulations.  Letters of certification were sent to
EPA from JCI on October 15, 1992 certifying that JCI uses EPA-approved recovery/recycling equipment and that
only properly trained and certified technicians operate the equipment.

b.  State Regulations.  NMED preserves air quality through a series of Air Quality Control Regulations
(AQCRs).  The AQCRs relevant to Laboratory operations are discussed below.

AQCR 301 - Regulation to Control Open Burning.  AQCR 301 regulates the open burning of materials.
Under this regulation, open burning of explosive materials is permitted when transport of these materials to other
facilities may be dangerous.  Provisions of this regulation allow DOE and the Laboratory to burn waste explosives
and explosive-contaminated wastes.  Civil defense-related research projects require open burning permits.  In 1992,
the Laboratory had two open burning permits:  one for the open burning of jet fuel for ordnance testing at TA-11,
Site K; and the other for burning explosive-contaminated wood at TA-36 (Table III-2).  The Laboratory has applied
for an extension of the permit issued by NMED for the burning of explosive-contaminated wood at TA-36 but has
not yet received formal approval from the state.

AQCR 401 - Regulations to Control Smoke and Visible Emissions.  AQCR 401 limits the visible emissions
allowed from the Laboratory boilers to less than 20% opacity.  Opacity is the degree to which emissions reduce the
transmission of light and obscure the view of a background object.  Because the Laboratory boilers are fueled by
clean-burning natural gas, exceeding this standard is unlikely.  It may, however, occur during start up with oil, the
backup fuel for the boilers.  Although oil is used infrequently, the boilers must be periodically switched to oil to
ensure that the backup system is operating properly.  Excess opacity was recorded three times in 1992 during
training exercises for the operation of the backup oil fired combustion system.  These incidents are discussed under
the heading of AQCR 801, which allows excess emissions in the event of malfunction, start up, shutdown, or
scheduled maintenance provided NMED is given proper notification.

AQCR 501 - Asphalt Process Equipment.  Provisions of AQCR 501 set emission standards according to
process rate and require the control of emissions from asphalt-processing equipment.  The asphalt concrete plant
operated by JCI is subject to this regulation.  The plant, which has a 68,182 kg/h (75 ton/h) capacity, is required to
meet an emission limit of 16 kg (35 lb) of particulate matter per hour.  A stack test of the asphalt plant in August
1992 indicated an average emission rate of 4.1 kg/h (9.1 lb/h) and a maximum rate of 4.5 kg/h (10.0 lb/h) over three
tests (Kramer 1992).  Although the plant is old and is not required to, it meets NSPS stack emission limits for asphalt
plants (Kramer 1992).
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AQCR 507 - Oil Burning Equipment - Particulate Matter.  This regulation applies to an oil burning unit
having a rated heat capacity greater than 250 million British Thermal Units (Btu) per hour.  Oil burning equipment

of this capacity must emit less than 0.03 lb/10
6
 Btu of particulate.  Although the Laboratory boilers utilize oil as a

backup fuel, all have maximum rated heat capacities below this level; consequently, this regulation does not apply.
The TA-3 Cogeneration Facility operates the three highest heat capacity boilers, each having a maximum rated heat
capacity of 188 million Btu per hour.

AQCR 604 - Gas Burning Equipment - Nitrogen Dioxide.  Provisions of AQCR 604 require gas burning

equipment built before January 10, 1972 to meet an emission standard for NO
2
 of 0.3 lb/10

6
 Btu when natural gas

consumption exceeds 10
12

 Btu/yr/unit.  The TA-3 power plant's boilers have the potential to operate at heat inputs

that exceed the 10
12

 Btu/yr/unit, but they have not been operated beyond this limit.  Therefore, these boilers have not
been subject to this regulation.  However, the TA-3 power plant meets the emission standard.  The emission standard
is equivalent to a flue gas concentration range of 146 to 253 ppm NO

2
 dependent on the air to fuel burning ratio; the

measured flue gas concentration of the TA-3 boilers ranged from 2 to 4 ppm NO
2
 during 1992.

AQCR 605 - Oil Burning Equipment - Sulfur Dioxide.  This regulation applies to oil burning equipment

having a heat input greater than 10
12

 Btu/yr.  Although the Laboratory utilizes oil as a backup fuel for its boilers,
none utilize it at this high a rate.  Therefore, this regulation did not apply during 1992 to the Laboratory fuel burning
equipment.  Should such equipment operate above the heat input limit, emissions of sulfur dioxide would be

required to be less than 0.34 lb/10
6
 Btu.

AQCR 606 - Oil Burning Equipment - Nitrogen Dioxide.  This regulation applies to oil burning equipment

having a heat input greater than 10
12

 Btu/yr.  None of the Laboratory boilers utilize oil (their backup fuel) at this
rate.  Therefore this regulation did not apply during 1992 to the Laboratory fuel burning equipment.  Should such
equipment operate above the heat input limit, emissions of nitrogen dioxide would be required to be less than 0.3

lb/10
6
 Btu.

AQCR 702 - Permits.  Provisions of AQCR 702 require permitting of any new or modified source of poten-
tially harmful emissions if they exceed threshold emission rates.  More than 500 toxic air pollutants are regulated,
and each chemical's threshold hourly emission rate is based on its toxicity.  The Laboratory reviews each new and
modified source and makes conservative estimates of maximum hourly chemical usage and emissions.  These esti-
mates are compared with the applicable AQCR 702 limits to determine if additional permits are required.  During
1992, over 120 source reviews were conducted.  None of these sources required permits under AQCR 702.

AQCR 707 - Prevention of Significant Deterioration.  These regulations have stringent requirements that must
be addressed before the construction of any new, large stationary source can begin.  Under this regulation,
wilderness areas, national parks, and national monuments receive special protection; for the Laboratory, this mainly
affects Bandelier National Monument's Wilderness Area.  Each new or modified source at the Laboratory is
reviewed to determine whether this regulation applies.  However, due to the small amount of air pollution emitted by
the Laboratory, DOE and the Laboratory have not yet been required to submit a permit under this regulation.

AQCR 751 - Emission Standards for Hazardous Air Pollutants.  In this regulation, NMED adopts by refer-
ence all of the federal NESHAPs, except those for radionuclides and new residential wood heaters.  The impact of
each applicable NESHAP is discussed below:

Asbestos.  Under the NESHAP for asbestos, the Laboratory must ensure that no visible asbestos emissions to
the atmosphere are produced by asbestos removal operations at the Laboratory.  During 1992, no Laboratory opera-
tion produced visible asbestos emissions.
The Laboratory is also required to notify NMED of asbestos removal activities and disposal quantities.  Such
activities involving less than 160 sq ft or 260 lin ft are covered by an annual small job notification to NMED.  For
projects involving greater than these amounts of asbestos, separate notification to NMED is required in advance for
each project.  NMED is notified of asbestos wastes (both small and large jobs) on a quarterly basis, which includes
any material contaminated, or potentially contaminated, with radionuclides.  Radioactive contaminated material is
disposed of on site in a designated radioactive asbestos burial area.  Nonradioactive asbestos is transported off site to
designated asbestos disposal areas.

During 1992, JCI removed approximately 2,450 lin ft of friable pipe insulation from individual small jobs.  A
total of 1,680 lin ft was removed during large jobs.  Small job activity accounted for 401 sq ft of friable material
removed, and 596 sq ft was removed during large jobs.  A total of 6,634 sq ft of unregulated material, such as vinyl
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asbestos tile, transite board, siding and pipe; and asphaltic roofing materials were removed through both large and
small jobs, resulting in approximately 7,556 cu ft of material for disposal.  Not included is 9,851 cu ft of dirt sus-
pected of being contaminated with asbestos removed from an area along East Jemez Road in the second quarter of
1992.

Beryllium.  The beryllium NESHAP includes requirements for notification, emission limits, and stack per-
formance testing for beryllium sources.  The Laboratory has previously received five beryllium permits from NMED
(Table III-2) and has registered several additional facilities.  The registered facilities do not require permits under
the regulations because they existed prior to the adoption of the federal NESHAP.  NMED inspected all five
permitted beryllium operations in January 1992.  All operations were found to be in compliance.  One permitted
beryllium processing operation, TA-3-35, has not been constructed, so the permit is not active.  The Laboratory
received a permit for an additional beryllium processing operation at TA-55-4 on November 25, 1992.  The beryl-
lium operation was started in January 1993. Exhaust air from each of these operations passes through air pollution
control equipment before it exits through a stack.  A fabric filter controls emissions from TA-3-39.  The other opera-
tions use high-efficiency particle-attenuation filters with efficiencies greater than 99.95% to control emissions.
Source tests for the existing operations have demonstrated that all beryllium operations meet the emissions limits
established by the NESHAP.  The source test for the new TA-55-4 beryllium machining operation was conducted in
February 1993.  Emissions from this source were found to be negligible.

AQCR 801 - Excess Emissions during Malfunction, Start up, Shutdown, or Scheduled Maintenance.  This
provision allows for excess emissions from process equipment during malfunction, start up, shutdown, or scheduled
maintenance provided the operator verbally notifies NMED either prior to or within 24 hours of the occurrence,
followed by written notification within 10 days of the occurrence.  Excess particulate emissions were recorded three
times during 1992 by a Laboratory smoke reader.  These excess emissions were recorded on November 18, 23, and
24 during testing of the oil fired boiler backup systems at the TA-3 Power Plant and steam plants at TA-16 and TA-
21.  The excess emissions lasted only briefly (0.5 to 4.0 hours), and NMED was notified in all instances, as per
AQCR 801.  New training procedures initiated in 1993 should reduce the chances of excess emissions from the
testing of the oil fired backup system.

In addition to the existing federal programs, the CAAA of 1990 mandates new programs that may affect the
Laboratory.  The new requirements include control technology for hazardous air pollutants, prevention of accidental
releases, operating permits, and chlorofluorocarbon replacement.  The Laboratory will track new regulations written
to implement the act, determine their effects on Laboratory operations, and implement programs as needed.

9.  National Environmental Policy Act.

a.  Introduction.  NEPA mandates that federal agencies consider the environmental impact of their actions
prior to final decision making.  NEPA establishes the national policy of creating and maintaining conditions under
which man and nature can exist in productive and enjoyable harmony and fulfill the social, economic, and other
requirements of present and future generations.  Proposed activities are evaluated to determine whether they have the
potential to affect the environment.  The sponsoring agency, DOE for LANL activities, is responsible for preparation
of NEPA documents, which include the following:

+ a categorical exclusion, applied to specific types of activities that have been determined by DOE to have no
significant environmental impacts and for which no additional NEPA documentation is required;

+ an Environmental Assessment (EA), evaluating environmental impacts, leading to either a finding of no sig-
nificant impact (FONSI) if the impacts are indeed found to be not significant or an Environmental Impact
Statement (EIS) if the impacts are significant; and

+ an EIS, in which impacts of proposed and alternative actions are evaluated and mitigation measures proposed,
leading to a record of decision in which the sponsoring agency discusses its decision on proceeding with the
project.

NEPA provides specific protection to areas defined as unique resources (sensitive areas).  Under NEPA review,
proposed projects are evaluated for possible effects on cultural resources (archaeological sites or historic buildings),
in accordance with the National Historic Preservation Act of 1966 (NHPA).  In addition, proposed projects are eval-
uated for potential impact on threatened, endangered, or sensitive species, in accordance with the Endangered
Species Act, and on floodplains or wetlands, in accordance with relevant executive orders (EOs).  A proposed pro-
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ject otherwise eligible for a categorical exclusion cannot be approved if it is determined these sensitive areas would
be adversely affected.

b.  Compliance Actions.  LANL project personnel initiate NEPA reviews by completing ES&H Question-
naires, which forms the basis of DOE Environmental Checklists (DECs) that EM-8 then submits to the Los Alamos
Area Office of DOE (DOE/LAAO).  DOE/LAAO uses DECs for DOE/AL's requirement to prepare Environmental
Checklists/Action Description Memoranda (ECL/ADMs) to assist DOE in determining the appropriate levels of
NEPA documentation (categorical exclusions, EAs, or EISs) for LANL projects.  During 1992, EM-8 reviewed
1,067 proposed Laboratory actions for NEPA applicability.  More than 75% of them (design studies, computer
installation, office modifications, road signs, etc.) had no significant environmental, safety, or health issues and were
covered by umbrella categorical exclusions approved by DOE/AL.  The remainder (315) had possible effects on the
environment and were reviewed through the Environment, Safety, and Health (ES&H) Questionnaire system, which
provides detailed descriptions of proposed activities.  In 1992, EM-8 prepared 56 DECs (40 covering 1992 projects
and 16 covering 1991 projects).  Several related questionnaires were combined in DECs.  Sixty-five 1992 projects
were canceled, were determined to be covered by prior NEPA documentation, or were later determined not to
require NEPA documentation for other reasons.  Umbrella categorical exclusions approved by DOE covered 140
projects.  Sixteen projects are on hold pending resolution of funding, scope of activities, or other issues.  The
remaining projects from 1992 will be documented at a later date, as appropriate.

DOE decisions were still pending on six DECs submitted during 1992 and five submitted in the first quarter of
1993.  Of the DECs submitted to DOE for decisions in 1992, 40 were categorically excluded from additional NEPA
documentation; EAs were required for five actions.  Of the six EAs pending DOE decisions at the end of 1991,
FONSIs were signed for three, and two were still in review or revision at the end of 1992.  In addition, the require-
ment for an EA for one project was withdrawn.  This information is summarized in Table III-16.  Copies of the final
EAs and FONSIs are available to the public through DOE/LAAO.

In the first quarter of 1993, EM-8 reviewed an additional 217 projects of which 73% were covered by umbrella
categorical exclusions.  Sixty of these projects were reviewed through ES&H questionnaires (27 of these
questionnaires were covered by umbrella categorical exclusions; 10 were canceled or were found to have prior
NEPA documentation).  Four DECs were submitted to DOE (one received a categorical exclusion; three are pending
NEPA determinations).  The other 19 are in preparation or on hold pending further information.  One EA that had
been in preparation at the end of 1992 was submitted to DOE for review in the first quarter of 1993.

Also in the first quarter of 1993, nine DECs for project reviews from prior years were submitted for DOE review.
One proposed action was categorically excluded; DOE determinations on the others are still pending.  Of the DEC
determinations pending at the end of 1992, three projects received categorical exclusions during the first quarter of
1993, and DOE determined that one required preparation of an EA.

c.  Types of Activities Reviewed.  Determinations by DOE for umbrella categorical exclusions covered ES&H
Questionnaires for the following actions in 1992 and the first quarter of 1993

+ routine maintenance (75/7);

+ relocations of portable buildings (3/0);

+ environmental and safety improvements (37/13);
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Table III-16.  Status of Environmental Assessments in 1992 and First Quarter 1993

-----------------------------------------------------------
Environmental Assessments that Received Sorbent Reactivity Study

a

Findings of No Significant Impact Advanced Free Electron Laser
(FONSI) during 1992 Scintillation Vial Crusher

Relocation of Superconducting Ceramics,
  Mechanical Characterization, and Filament-
  Winding Operations

Environmental Assessments Submitted to TRU Waste Compactor and Drum Storage Facility
b

DOE or in Revision during 1992 Expansion of TA-54, Area G
Decommission of TA-33, Building 86
LLW Drum Staging Facility
Hazardous Waste Treatment Facility

New Production Reactor Safety Center
c

High Explosive Material Test Facility
d

Environmental Assessments in Preparation Controlled Air Incinerator
LA/NTS Explosive Pulsed Power Experiment (SCYLLA)
Uranium Oxide Reduction
Environmental Analytical Chemistry Facility
New Sanitary Landfill
Isotope Separator Building

Weapons Component Testing Facility
b

Accelerator Prototype Lab
b

CMR Upgrades - Phase II
b

C-H TRU Waste - Source Term Test Program
b

Medical Radioisotope Production
e

Restart of Plutonium-Beryllium Recovery Process
e

-----------------------------------------------------------
a
 Requirement for EA withdrawn; categorical exclusion issued.

b
 EAs required by DOE in 1992.

c
 EA completed but project canceled.

d
 EA in preparation at the end of 1992; submitted to DOE in first quarter of 1993.

e
 EAs required by DOE in first quarter of 1993.

+ construction and modification of support structures (13/4);
+ asbestos removals (5/0);
+ PCB removal (1/0);
+ installations of instrumentation (3/1); and
+ improvements in work place habitability (3/1).

DECs submitted during 1992 and the first quarter of 1993 can be categorized according to type of proposed action as
follows

+ decontamination and decommissioning projects (6/0);
+ bench-scale, pilot-scale, and outdoor research (24/7);
+ waste management and environmental restoration (8/0);
+ environmental and safety improvements (4/2);
+ construction and facility modification projects (12/3);
+ new or modified processes (2/0); and
+ emergency actions and repairs (0/1).
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10.  National Historic Preservation Act.

As required by Section 106 of the NHPA, Laboratory activities are evaluated in consultation with the State His-
toric Preservation Officer (SHPO) for possible effects on cultural resources.  During 1992, Laboratory archaeologists
evaluated 987 actions, which resulted in 49 intensive field surveys.

Although only 12 of the 49 field surveys were conducted for the ER program, these 12 surveys covered
approximately 6,000 acres of land managed by the DOE, Forest Service, GSA, and local Indian pueblos.  A total of
218 new archaeological sites were recorded, and the site records were updated for 123 previously recorded sites.
Nine cultural resource surveys were submitted to SHPO for review and concurrence.  Two archaeological sites were
tested in advance of a proposed pipeline construction project.  The excavation of an Anasazi pueblo ruin at TA-54
was completed.

In the first quarter of 1993, EM-8 reviewed 174 Laboratory actions for possible effects to cultural resources and
continued ongoing field surveys.  One revised cultural resource survey report was submitted to the SHPO for review
and concurrence.

11.  Endangered, Threatened, and Protected Species.

DOE and the Laboratory must comply with the Endangered Species Act, the Fish and Wildlife Coordination Act,
NM Wildlife Conservation Act, and the NM Endangered Plant Species Act.   During 1992, EM-8 reviewed 615
proposed Laboratory actions for their potential impact on threatened and endangered species.  Of these, 315
proposed actions were identified through the ES&H Questionnaire system.  The Biological Resource Evaluations
Team (BRET) of EM-8 determined that 45 projects required reconnaissance surveys (Level I surveys). These
surveys evaluate the degree of previous development or disturbance at the site and ascertain if there are any surface
waters or floodplains in the area.  BRET also determined that 16 projects required quantitative surveys (Level II
surveys) to look for habitat types that may support threatened or endangered species.  In addition, BRET concluded
that nine  projects (Table III-17) required intensive surveys designed to determine the presence or absence of threat-
ened or endangered species (Level III survey).  The Laboratory adhered to protocols and permit requirements of the
NM State Game and Fish Department.

To identify projects requiring a survey, BRET first reviewed a database of habitat requirements for endangered,
threatened, and candidate species.  After the surveys were completed, BRET compared the habitat characteristics of
sites to the habitat requirements of the species in question.  BRET is preparing biological evaluations for projects
requiring a Level II or Level III survey, and will consult with the US Fish and Wildlife for written concurrence of
findings, as required under the Endangered Species Act.

BRET did not find any species protected at the state or federal level within any project sites surveyed in 1992.
However, highly suitable habitat exists for many of these species (e.g., goshawk, Jemez Mountains salamander,
meadow jumping mouse) within some project sites.

During the first quarter of 1993, EM-8 reviewed 112 proposed Laboratory actions for potential impact on threat-
ened or endangered species.  Of these, 15 projects were identified that required Level I surveys, 3 projects needed
Level II surveys, and 1 project required a Level III survey.

12.  Floodplain/Wetland Protection.

Los Alamos National Laboratory must comply with EO 11988, Floodplain Management, and EO 11990, Protec-
tion of Wetlands (EPA 1989a).  During 1992, 615 proposed Laboratory actions were reviewed for impact to flood-
plains and wetlands.  Seven projects reviewed in 1992 may be located within floodplain or wetland boundaries.
Floodplain/Wetland Assessments are being prepared for these projects.  None of the seven proposed projects will
affect a wetland area greater than one acre, and all affected wetlands were artificially created from Laboratory efflu-
ents.   In compliance with 10 CFR 1022, a Floodplain/Wetland Notice of Involvement and Statement of Findings for
these projects will be submitted to the DOE for publication in the Federal Register.

During the first quarter of 1993, 112 proposed actions were reviewed for impact to floodplains and wetlands.  All
projects reviewed during this quarter were to be located outside floodplain or wetland boundaries.



Los Alamos National Laboratory
--------------------   Environmental Surveillance 1992   --------------------

III-27

Table III-17.  Projects Identified in 1992 which Require a Species-Specific Survey

Project Name Species Surveyed
--------------------------------------------------------

RCRA Mixed Waste Disposal Facility, TA-67 Goshawk
a

ISF Gas line Replacement, Townsite Portion Jemez Mountains salamander
   Western Area and extends 3.0 miles east of county

Site Characterization, OU 1182, Goshawk
a

   TA-11, 13, 16, 24, 25, 28, & 37

Site Characterization, OU 1086, Goshawk
a

   TA-15

Site Characterization, OU 1093, Meadow jumping mouse
   TA-18, 27, and 65 Spotted bat

Site Characterization, OU 1098, Meadow jumping mouse
   TA-2, 41 Jemez Mountains salamander

Site Characterization, OU 1111, Meadow jumping mouse
   TA-6, 7, 22, 40, 58, and 62 Jemez Mountains salamander

Site Characterization, OU 1114, Goshawk
a

   TA-3, 30, 59, 60, 61, and 64

Site Characterization, OU 1157, Goshawk
a

   TA-8, 9, 23, and 69 Spotted bat
--------------------------------------------------------
a
Goshawk surveys will be conducted in June 1993.

C.  Current Issues and Actions

1.  Compliance Agreements.

a.  Mixed Waste FFCA.  On May 13, 1992, DOE notified EPA that it was storing certain mixed waste that
was not in compliance with the storage prohibition of the land disposal restrictions under RCRA.  An FFCA is being
negotiated by DOE, with input from the Laboratory, with the EPA.  With a few very specific exceptions, operations
at the Laboratory which generate mixed waste have been suspended since May 1992 pending execution of this
FFCA.  The Laboratory's then Associate Director for Operations established a procedure for granting waivers from
the suspension of operations that generate mixed waste if an operation is related to ES&H or if appropriate waste
treatment can be demonstrated.

b.  NMED COs for Hazardous Waste Operations.  In January 1993, NMED issued two COs against the
Laboratory alleging various violations of the NMHWA.  The COs proposed fines totaling $1.6 million.  In addition
to other requirements, the COs seek to require the Laboratory to develop a plan and schedule to store wastes from
TA-54, Area G, pads 1, 2, and 4 in compliance with RCRA and the NMHWA.  DOE and the Laboratory negotiated
a compliance agreement with NMED to resolve these matters.

c.  NPDES FFCA and Administrative Order.  On July 23, 1992, EPA Region 6 served an Administrative
Order (AO), Docket No. VI-92-1306 on UC that listed 20 violations of the Laboratory's NPDES permit between
April 1991 to March 1992.  The AO also stated that LANL had failed to comply with the specified compliance
schedule and/or for AO, Docket No. VI-91-1329 outfalls 02A-007, 04S, 05S, 09S, 10S, and 12S.  The AO included
a revised compliance schedule and interim effluent limits for outfalls 02A-007, 04S, 05S, 09S, 10S, and 12S.  All
sanitary discharges are scheduled to be in compliance with the NPDES permit limits by January 1993.  The AO also
established interim limits and incorporated the requested changes to the schedules for the WSC surveys by specify-
ing that they must be completed for each TA rather than on an outfall-by-outfall basis.  Final completion dates for
the WSC surveys remain the same.
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In March 1993, EPA sent a draft FFCA, Docket No. VI-92-1305, to DOE that eliminated the discrepancies
between UC's current AO and the previous FFCA (Docket No. VI-91-1328).  The FFCA is currently being reviewed
by DOE and UC.  The FFCA contains the compliance schedule for outfalls 09S and 05A and interim effluent
discharge limits for outfall 09S reflecting design and construction milestone dates.  Completion of outfall 05A's
design, construction, and compliance with final permit limits is expected by October 1996.  Outfall 09S was in
compliance with final limits by January 1993.  The current and proposed schedules for completing projects required
under the AO and FFCA are presented in Table D-7.

d.  NESHAP FFCA.  The radioactive air emissions at the Laboratory have been evaluated against DOE/EH-
0173T, Environmental Regulatory Guide for Radiological Effluent Monitoring and Environmental Surveillance, and
40 CFR Part 61, Subpart H, National Emission Standards for Emissions of Radionuclides Other than Radon from
Department of Energy Facilities.  Based on off-site environmental monitoring results and on doses calculated from
measured stack emissions, the off-site doses for 1992 were less than 10 mrem/yr which is the standard given in 40
CFR 61.92.

DOE is currently negotiating an FFCA with EPA Region 6 that will include schedules for the Laboratory to fol-
low to come into compliance with radioactive stack monitoring requirements.  A draft FFCA was initially submitted
by DOE/LAAO to EPA on March 12, 1992; the FFCA has not yet been finalized.

e.  Environmental Oversight and Monitoring Agreement.  The Environmental Oversight and Monitoring
Agreement  (known as the Agreement in Principle, the Agreement, or AIP) between DOE and the State of New
Mexico provides technical and financial support by DOE for state activities in environmental oversight, monitoring,
access, and emergency response.  The Agreement was signed in October 1990 and covers Los Alamos and Sandia
National Laboratories, the Waste Isolation Pilot Project, and the Inhalation Toxicology Research Institute.  NMED is
the lead state agency under the Agreement.

The Agreement provides for access by NMED personnel to the four DOE facilities and for office space for
NMED personnel on site at the Laboratory.  During 1992, three to four NMED personnel were on site, and it is
expected that this will increase to six or seven during the next year.

During 1992, NMED reviewed the routine environmental monitoring programs conducted at the Laboratory and
also participated in some types of sampling.  This included collecting splits of both surface water and groundwater
samples from some locations on site and groundwater from springs along the Rio Grande in White Rock Canyon.
NMED personnel also initiated reviews of work plans developed for submittal to the EPA under the Laboratory's ER
program.  A report on the reviews of the routine environmental monitoring program are expected during 1993.

2.  Corrective Activities.

The Corrective Activities (CA) Program is managed by EM-8 personnel under guidance from DOE/EM-30.
Funding is provided through the Five-Year Plan, a planning process in which waste management activities are iden-
tified and budgeted for.  The CA Program includes those activities designed to bring active or standby facilities into
compliance with ambient air, water, and solid waste regulations and/or agreements.
CA projects that demonstrate efforts toward regulatory compliance include the following:

+ High Explosive Wastewater Treatment System.  This project consists of two HE wastewater treatment
facilities and a collection piping system to transfer HE-contaminated fluids from existing building sumps to
treatment facilities.  Conceptual design for the facility was completed in 1992; construction is planned for
FY96.  Upgrading the HE wastewater facilities is required under the Laboratory's NPDES FFCA and AO.
An EA was started in 1992 and is expected to be completed in 1993.  EM-7 provides project management.

+ Sanitary Wastewater System Consolidation (SWSC) Project.  The SWSC Project was completed in 1992 and
eliminated eight of the Laboratory's nine sanitary treatment facilities that had deteriorated and were in need of
upgrades.  The start up of the SWSC Plant began in August 1992.  All collection lines and lift stations were
completed in November 1992.  Also, the Laboratory met all FFCA and AO requirements by November.

+ Water Supply and Cross Connection Controls (CCC) Survey.  A survey of approximately 220 Laboratory
buildings for cross connections was completed in 1992.  The survey identified and corrected 40 absent or
improper water supply controls and corrected approximately 60 potential cross connections.  The CCC
Survey will continue in 1993.
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+ TA-53 Sanitary Lagoons Elimination Project.  In 1992, approximately 60% of the TA-53 Sanitary Lagoons
Elimination Project was completed, as required by the current AO.  The project involves closing out the san-
itary lagoons at TA-53, in part by rerouting the sanitary waste to the new SWSC Plant.  The project is
expected to be completed in 1993.

+ PCB Transformers and Capacitors.  This project consists of replacing and retrofilling PCB-contaminated
transformers and disposal of PCB-contaminated capacitors and other equipment.  This is an ongoing activity
and is required to ensure compliance with the TSCA.

+ Waste Stream Characterization (WSC) Survey.  This survey of all Laboratory buildings is being conducted in
order to identify and eliminate noncomplying wastewater discharges and to comply with NPDES permitting
requirements.  At the end of 1992, approximately 75% of all Laboratory facilities had been surveyed.  WSC
work will continue into 1993.

Several other Corrective Activities projects are designed to achieve compliance with the CWA NPDES permit
and the FFCA and AO requirements for effluent discharges.  This work includes improvements to prevent
wastewater overflows and releases, upgrades to septic tank systems, and implementation of SPCC Plan
requirements.  In 1992, the last of 40 major secondary containment structures was completed.  ("Major structures"
are greater than 660 gal. aboveground storage tanks.)  All known major outdoor storage tanks are now equipped with
secondary containment to prevent spills.

3.  Emergency Planning

In accordance with DOE Orders in the 5500 series, the Laboratory's policy is to develop and maintain an
emergency management system that, through emergency planning, emergency preparedness, and effective response
capabilities, is capable of responding to and mitigating the potential consequences of emergencies.  The Laboratory's
Emergency Management Plan incorporates in one document a description of the entire process designed to plan for,
respond to, and mitigate the potential consequences of an emergency.

4.  Waiver or Variance Requests.

Groundwater monitoring is required for all RCRA surface impoundments, landfills, waste piles, and treatment
units.  This requirement may be waived if it can be demonstrated that there is little or no potential for a release from
the units to migrate to the uppermost aquifer, as has been demonstrated for several units located at TAs-16, 35, 53,
and 54.  All but the demonstration at TA-53 have been provided to the state's Hazardous Waste Program for review.

5.  Significant Accomplishments.

In 1992, its third year of operation, the ER program made significant strides toward becoming a cohesive orga-
nization whose many parts interacted more smoothly to improve product quality.  The organizational infrastructure
has been improved with the result that several operations whose accomplishments were previously described as poor
to average are now considered outstanding by DOE and Laboratory management.  Continuous quality improvement
in the ER program is well under way.
In 1992, several significant achievements were made by EM-8 personnel in the PCB program, including

+ applications to obtain PCB disposal approvals for the TA-54, Area G landfill and the CAI were submitted to
EPA for approval;

+ the necessary submittals were prepared and coordinated to obtain a liner exemption for burial of solid PCB
waste to TA-54, Area G;

+ a new survey of PCB-contaminated equipment at the Laboratory was initiated;

+ 17 PCB-contaminated transformers and substations were replaced;

+ 2 PCB-contaminated transformers (>500 ppm PCB-oil) were dechlorinated;

+ 18 high-risk PCB-contaminated transformers were dechlorinated;

+ 289 PCB-contaminated capacitors previously loaned to universities were recalled and disposed of;
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+ 93 buildings and transportables at 5 Laboratory sites were surveyed.  From the survey, 149 PCB-contami-
nated capacitors were found and added to the inventory.  In addition, over 270 oil and swipe samples were
submitted for PCB analysis, and retrofilling or maintenance activities on 22 PCB-contaminated transformers
were continued so they could be reclassified to non-PCB status in FY93.

The Water Quality and Toxics section of EM-8 continued its program to identify all waste streams that may
potentially enter NPDES outfalls and to verify that each is included in the proper outfall category.  Implementation
of this program has allowed the Laboratory an opportunity to achieve compliance with its NPDES permit under the
current AO.

In May 1992, the Laboratory established the Radioactive Air Emissions Management (RAEM) Program (HS-9)
to ensure that reliable data are collected from Laboratory stacks and to take a proactive approach in controlling the
Laboratory's radioactive air emissions.  The RAEM Program manages and coordinates efforts to control radioactive
air emissions.  The functions of the program are to:

+ establish criteria to assess data reliability;

+ provide technical guidance and support to Laboratory operations that emit  radionuclides;

+ coordinate Laboratory activities to ensure that all Laboratory operations are in full compliance with EPA
regulations for radioactive air emissions;

+ develop and implement new methods and systems to reduce radioactive air emissions to as low as reasonably
achievable; and

+ serve as the Laboratory's point of contact with EPA and DOE for issues concerning radioactive air emissions.

During 1992, DECs were prepared to cover many routine activities at LANL, including routine maintenance;
environmental and safety improvements; construction, modification, and operation of support structures; PCB
removals; asbestos removals; improvements in work place habitability; installation of instrumentation; and
relocation of portable structures.  DOE categorically excluded these actions from the need for further NEPA
documentation in 1992.  The Laboratory was able to apply the categorical exclusion to 844 proposed activities
without preparing detailed documentation on each project.  EM-8 also prepared three DECs that described bench-
scale and pilot-scale research for CLS-1, CLS-6, and INC-11.  DOE's categorical exclusions allow experiments to
proceed and be modified as long as they remain within the boundary conditions described in the DECs without
preparing additional NEPA documents.

6.  Significant Problems.

a.  Lawsuits.  In 1991, a lawsuit, Lujan v. Regents of the University of California, was filed against the
Laboratory.  Plaintiffs claim that they were injured by exposure to discharges and emissions of radioactive and haz-
ardous materials from past operations of the Laboratory.  Plaintiffs are seeking compensatory and punitive damages,
as well as injunctive relief against certain ongoing operations of the Laboratory.

In February 1992, a lawsuit, Truelock v. Regents of the University of California, was filed against the Labora-
tory.  Plaintiffs claim that they were injured by exposure to discharges and emissions of radioactive materials from
past operations of the Laboratory.  Plaintiffs are seeking compensatory and punitive damages, as well as injunctive
relief against certain ongoing operations of the Laboratory.

On April 15, 1992, a lawsuit, Mills-Garrison v. Regents of the University of California, was filed against the
Laboratory.  Plaintiffs claim that they were injured by exposure to discharges and emissions of radioactive materials
from past operations of the Laboratory.  Plaintiffs are seeking compensatory and punitive damages, as well as
injunctive relief against certain ongoing operations of the Laboratory.

On May 21, 1992, a lawsuit, Chavez v. Regents of the University of California, was filed against the Laboratory.
Plaintiffs seek to represent a class of all persons who resided or worked in what is now Los Alamos County since the
Laboratory opened in 1943 and seek creation of a fund to finance medical monitoring of the class members,
psychological services, and scientific studies, in addition to injunctive and other relief.  They rely upon legal theories
similar to those asserted in the other complaints, with the exception of wrongful death.  The complaint in Chavez
bears a close resemblance to the complaints filed in the other cases.  In Chavez, however, the plaintiffs do not allege
they suffered any specific physical injury and consequently do not seek recovery for wrongful death or personal
injury.
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The case of United States of America and Regents of the University of California v. State of New Mexico
involved three conditions the NMED placed on the Laboratory's RCRA permit for the CAI.  The Laboratory and
DOE believed these conditions improperly regulated radioactive emissions and therefore fell outside NMED juris-
diction.  In August 1992, a federal District Court ruled in favor of NMED.  The US Department of Justice has
appealed the ruling on behalf of DOE.  The Laboratory did not join in the appeal.

b.  Other Legal Actions.  On March 31, 1992, DOE and UC were notified that Concerned Citizens for Nuclear
Safety intend to file a citizen suit pursuant to Section 7604 of the Clean Air Act (CAA).  According to the notice
letter, the suit will allege, among other things, that the Laboratory is not in compliance with the monitoring require-
ments for radionuclides found in 40 CFR, Part 61, Subpart H and will ask for an injunction against continued
operation of all sources.  Nothing further happened on this notice during CY92 or the first quarter of 1993.
The Laboratory is negotiating three FFCAs, one for noncompliance with the mixed waste storage provisions of
RCRA, one for the NPDES permit, and one for the radioactive NESHAP.  The second two FFCAs will be modeled
on the mixed waste FFCA and will be delayed until that agreement has been finalized.

On November 23, 1992, EPA Region 6 issued a NON for the requirements of 40 CFR 61 to DOE.  This notice
was based on the results of an EPA audit of the Laboratory's radioactive NESHAP program in August 1992 and
included the following findings:
+ LANL, by using a shielding factor that reduces its calculated emission level by approximately 30%, is using
"other procedures" without prior approval of EPA and is in violation of 40 CFR 61.93 (a).
+ In 1990, LANL used this shielding factor to calculate emissions of radionuclides to the ambient air.  As
calculated using the specified methodology (without the shielding factor), an EDE of 11.5 mrem/yr may have been
received by a member of the public, thereby violating 40 CFR 61.92.
+ Because LANL violated the emission limits for CY90, it must immediately comply with the 40 CFR 61.94 and

(1) report on a monthly basis all the information required by 40 CFR 61.94 (b);
(2) continue this monthly reporting until the requirement is either modified or ended by the Director of the

Air, Pesticides, and Toxics Division, EPA Region 6; and
(3) include in each monthly report the additional information described in 40 CFR 61.94 (c)(1) and (2).

The Laboratory identified a beryllium cutting operation at TA-55-4 in August 1991 for which a permit may be
required under AQCR 702 - Permits.  Beryllium cutting operations were suspended at this site by the Laboratory.
NMED issued an Notice of Violation (NOV) for the beryllium cutting operation on October 16, 1991.  The Labora-
tory submitted a permit and received NMED approval for beryllium operations at TA-55-4 on November 25, 1991.
The Laboratory and DOE are negotiating the specific provisions of the NOV settlement with NMED.  The last offi-
cial correspondence on the subject of the NOV, which reviewed the regulatory history of the beryllium NESHAP,
was sent to NMED on September 11, 1992.

7.  Tiger Team Assessment.

The Tiger Team Assessment was conducted at LANL from September 23 to November 8, 1991, under the aus-
pices of the Office of Special Projects, Office of the Assistant Secretary for Environment, Safety and Health,
DOE/Headquarters.  The objectives of the Environmental Subteam of the Tiger Team were to assess the effective-
ness of environmental programs and program management at the Laboratory as well as to assess conformance with
applicable regulations and best management practices within specific technical disciplines.
The Tiger Team did not identify any environmental deficiencies that could be considered an immediate danger to
worker or public health and safety.  The Tiger Team identified individual findings within nine technical disciplines.
These individual findings were evaluated to determine four key findings|findings that summarize the most
significant environmental program deficiencies.

+ inadequate site-wide programs for the management of wastes;

+ inadequate identification, monitoring, and control of effluent releases;

+ inadequate regulatory permit strategy and management; and

+ lack of oversight of environmental activities.

The Tiger Team also identified some positive aspects of the Laboratory's environmental programs.  In particular,
the Tiger Team identified the high quality of environmental professionals at the Laboratory and their dedicated
efforts to provide adequate and defensible programs and to meet regulatory requirements.
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The Laboratory has prepared action plans to address all of the environmental deficiencies identified by the Tiger
Team.  These plans were submitted to DOE for review and approval on March 31, 1992.  The Tiger Team
Corrective Action Plan was signed by the Secretary of Energy on October 28, 1992.

Of the 49 action plans for which the Laboratory's EM Division is responsible, 29 are in the high priority group,
and 20 are of low priority.  These 49 action plans address 90 individual Tiger Team findings for which the Division
has primary responsibility.  In the EM Division, detailed Work Breakdown Structures are being applied in a project-
managed approach to this effort.  As of March 31, 1993, completion reports had been filed for 14 of the 90 findings.
Work is well underway on many of the remaining findings, the last of which is expected to be resolved in the year
2002.

8.  DOE/HQ Audits and Assessments.

The DOE Albuquerque Field Office prepares an Annual Management Performance Appraisal Report of Los
Alamos at the end of each fiscal year.  The FY92 report was generally complimentary about the Laboratory's sig-
nificant improvement over the past years, and specifically mentioned the excellence of the ER program.  The report
identified deficiencies in the Laboratory's waste management program, which was determined to need significant
improvement in senior management support, line management leadership, and effective management and technical
performance.
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IV.  ENVIRONMENTAL PROGRAM INFORMATION

The Los Alamos National Laboratory (LANL or the Laboratory) supports an ongoing
environmental surveillance program that includes routine monitoring for radiation, ra-
dioactive materials, and hazardous chemical substances on the Laboratory site and in the
surrounding area.  Over 450 sampling locations are used for routine surveillance of the
environment.

During 1992, the average levels of external penetrating radiation (including x and gamma
rays and charged-particle contributions from cosmic, terrestrial, and manmade sources)
were generally the same as in 1991, showing no statistically discernible increase in radiation
levels attributable to Laboratory operations.

Air is sampled for tritium, plutonium, americium, uranium, and iodine;  the highest
measured annual average concentrations all corresponded to less than 0.3% of the Depart-
ment of Energy's (DOE's) public dose limits (PDLs).

Surface water, soils, and sediments were sampled and analyzed so that the impact of
Laboratory operations could be monitored.  Surface waters and shallow alluvial ground-
waters in present and former radioactive liquid effluent areas contain radioactivity in
concentrations greater than natural terrestrial and worldwide fallout levels; nonradioactive
constituents are also present in greater concentrations in the effluent areas than in natural
waters.  Radionuclides and chemical concentrations in waters from areas where there has
been no direct release of treated effluents showed no observable effects of Laboratory opera-
tions.  Most regional and perimeter soil and sediment stations contained radioactivity at or
near background levels; concentrations of plutonium in sediments from regional reservoirs
on the Rio Chama and Rio Grande reflected worldwide fallout.  During 1992, all drinking
water samples were in compliance with the maximum contaminant levels established by
regulation.

Concentrations of radionuclides in foodstuffs (produce, honey, and fish) collected from
on-site Laboratory areas were compared with levels in samples collected from off-site
(perimeter and regional [background]) locations to determine the impact of Laboratory
operations.  With the exception of tritium, radionuclides in produce collected on site were
within background concentrations.  Fish from Cochiti Reservoir (downstream from the
Laboratory) had slightly higher levels of uranium than fish from Abiquiu Reservoir
(upstream of Laboratory operations).

In addition to environmental surveillance activities, the Laboratory carried out a number
of special studies during 1992, which provide valuable supplementary environmental
information.

_____________________

A.  Introduction

The Laboratory supports an ongoing environmental surveillance program as required by Department of Energy
(DOE) Orders 5400.1 (DOE 1988a) and 5484.1 (DOE 1990a).  The surveillance program includes routine monitor-
ing of radioactive and nonradioactive pollutants in environmental media (air, water, soil, etc.) on the Laboratory site
and in the surrounding region.  These activities document compliance with appropriate standards, identify trends,
provide information for the public, and contribute to general environmental knowledge.  Detailed, supplemental
environmental studies also are carried out to determine the extent of potential problems, to provide a basis for any
remedial actions, and to gather additional information on the surrounding environment.
The monitoring program supports the Laboratory's policy to protect the public, employees, and the environment
from harm that could be caused by Laboratory activities and to reduce environmental impact as much as practicable.

Monitoring and sampling locations for various types of environmental measurements are organized into two
groups:
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+ Off-site locations include
Regional stations are located within the five counties surrounding Los Alamos County (Figure II-2) at dis-
tances up to 80 km (50 mi) from the Laboratory.  They provide a basis for determining conditions beyond the
range of potential influence from normal Laboratory operations.

Perimeter stations are located within about 4 km (2.5 mi) of the Laboratory boundary, and many are in resi-
dential and community areas.  They document conditions in areas regularly occupied by the public and
potentially affected by Laboratory operations.

+ On-site stations are within the Laboratory boundary, and most are in areas accessible only to employees
during normal working hours.  They document environmental conditions at the Laboratory where public
access is limited.

The general location of all monitoring stations is presented in maps in the text.  For off-site perimeter and on-site
stations, specific location coordinates are presented in Appendix D.  The specific location of most of these stations is
also available on the Facility for Information Management, Analysis, and Display (FIMAD) computer system at the
LANL Community Reading Room, 1350 Central Avenue, Los Alamos, New Mexico.

Samples of air particles and gases, water, soils, sediments, and foodstuffs are routinely collected at these stations
for subsequent analyses.  External penetrating radiation from cosmic, terrestrial, and Laboratory sources is also
measured.  Meteorological conditions are continually monitored to assess the transport of contaminants in airborne
emissions to the environment as well as to aid in forecasting local weather conditions.  Over 450 sampling locations
are used for routine environmental monitoring (Table IV-1).

Additional samples are collected and analyzed to obtain information about particular events, such as major sur-
face run-off events, nonroutine releases, or special studies.  Approximately 127,000 analyses for chemical and
radiochemical constituents were carried out on more than 8,200 environmental samples during 1992.  Data from
these analyses were used for dose calculations, comparisons with standards and background levels, and
interpretations of the relative risks associated with Laboratory operations.

Table IV-1.   Number of Sampling Locations for Routine
Monitoring of the Ambient Environment

Off Site On Site
-------------- -------------------

Type of Monitoring Regional Perimeter Laboratory Waste Disposal Total
Area

--------------------------------------------------------------
External radiation 4 23 51 88 166
Air 3 16 16 5 40a

Surface watersb,c 6 10 12 0 28
Groundwatersb 0 48 29 0 77
Soils 7 6 9 1 23
Sediments 11 19 29 21 80
Foodstuffs 13 11 21 1 46
Meteorology 0 1 5 1 7
---------------
aIncludes four stations that monitor only nonradioactive air emissions.
bSamples from an additional 17 special surface water and groundwater stations related to the Fenton Hill
  Geothermal Program were also collected and analyzed as part of the monitoring program.
cDoes not include National Pollutant Discharge Elimination System (NPDES) outfalls sampled to demonstrate
  regulatory compliance.
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Methods and procedures for acquiring, analyzing, and recording data are presented in Section VIII, Quality
Assurance and Sampling Procedures.  Comprehensive information about environmental regulatory standards is
presented in Appendix A.  Supplemental environmental data tables are given in Appendix D.

B.  Measurement of External Penetrating Radiation

1.  Introduction.

Natural external penetrating radiation comes from terrestrial and cosmic sources.  The natural terrestrial compo-
nent results primarily from the decay of potassium-40 and from radionuclides in the decay chains of thorium and
uranium.  Natural terrestrial radiation in the Los Alamos area is highly variable with time and location.  During any
year, external radiation levels can vary from 15% to 25% at any location because of changes in soil moisture and
snow cover (NCRP 1975b).  There is also spatial variation because of different topographies, soils, and rock types in
different areas (ESG 1978).

Natural ionizing radiation from cosmic sources increases with elevation because of reduced shielding by the
atmosphere.  At sea level, cosmic sources yield between 25 and 30 mrem/yr.  Los Alamos, with a mean elevation of
about 2.2 km (1.4 mi), receives about 75 mrem/yr (unshielded) from cosmic sources.  However, different locations
in the region range in elevation from about 1.7 km (1.1 mi) at Española to 2.7 km (1.7 mi) at Fenton Hill, resulting
in a corresponding range between 45 and 90 mrem/yr from cosmic sources.  This component can vary |10% because
of solar modulations (NCRP 1987a).

Fluctuations in natural background ionizing radiation make it difficult to detect an increase in radiation levels
from manmade sources, especially when the size of the increase is small relative to the magnitude of natural
fluctuations.

2.  Monitoring Network and Results.

Levels of external penetrating radiation (including x and gamma rays and charged-particle contributions from
cosmic, terrestrial, and manmade sources) in the Los Alamos area are measured with thermoluminescent dosimeters
(TLDs) in three independent networks.  These networks are used to measure radiation levels (1) on site at the Labo-
ratory and off site (perimeter, and regional), (2) at the Laboratory boundary north of the Los Alamos Meson Physics
Facility (LAMPF), and (3) at low-level radioactive waste management areas.  The current detection limit of the TLD
system is 3 mrem.
Results from the environmental monitoring networks are presented below.  In summary, the measurements indicate
no detectable radiological impact to humans or the environment from LANL operations due to external penetrating
radiation.

a.  Laboratory and Regional Areas.  The environmental network consists of 51 stations divided into 3
groups.  The off-site regional group consists of 4 locations, 28 to 44 km (17 to 27 mi) from the Laboratory boundary,
at Fenton Hill and in the neighboring communities of Española, Pojoaque, and Santa Fe. The off-site perimeter
group consists of 24 stations within 4 km (2.5 mi) of the Laboratory boundary; the on-site group includes 23 loca-
tions on Laboratory grounds (Figure IV-1).  Table IV-2 contains the TLD measurements obtained at off-site
regional, off-site perimeter, and on-site monitoring stations.  Details of the sampling methodology for the TLD
network are found in Section VIII.C.1.

Annual averages for the groups were generally the same in 1992 as in 1991 (Figure IV-2), close to the averages
observed in 1990, and consistent with the variability in natural background observed at these stations.  Off-site sta-
tions, both regional and perimeter, showed no statistically significant increase in radiation levels attributable to
Laboratory operations (Table IV-2).  The annual dose averages at off-site regional stations ranged from 92 to 124
mrem.  Annual measurements at off-site perimeter stations ranged from 82 to 151 mrem.  Some comparisons pro-
vide a useful perspective for evaluating these measurements.  For instance, the average person in the United States
receives about 53 mrem/yr of radiation from medical diagnostic procedures (NCRP 1987a).  Effective dose
equivalents (EDEs) from external penetrating radiation are presented in Section V.C.3.b.
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b.  Technical Area (TA) 53 Network.  This network monitors external radiation from airborne activation
products (gases, particles, and vapors) released by LAMPF, TA-53.  Air emissions from LAMPF constitute the
largest Laboratory source of off-site external penetrating radiation.  Due to prevailing southerly winds, the TA-53
TLD network is located at the Laboratory boundary 800 m (0.5 mi) north of LAMPF.  The network consists of 12
TLD sites.  Twelve background TLD sites are located about 9 km (5.5 mi) from TA-53, near the southern boundary
of the Laboratory (Figure IV-1).

The TLDs are changed each quarter of the calendar year (CY) or more often if LAMPF's operating schedule
indicates the need (e.g., during start up or shutdown of the accelerator for extended periods midway through a
calendar quarter).  The difference between the annual measurement at the Laboratory boundary north of LAMPF
from the background site was less than three mrem.



Los Alamos National Laboratory
--------------------   Environmental Surveillance 1992   --------------------

IV-5

Table IV-2.  TLD Measurements
1992 Dose Average

a

Station Location (mrem)
Uncontrolled Areas (Off Site)

Regional Stations (28−44 km)
1. Española 95 (8)
2. Pojoaque 92 (7)
3. Santa Fe 97 (12)
4. Fenton Hill 124 (18)
Perimeter Stations (0−4 km)b

5. Barranca School 112 (3)
6. Arkansas Avenue 103 (7)
7. Cumbres School 90 (12)
8. 48th Street 105 (17)
9. Los Alamos Airport 100 (13)

10. Bayo Canyon 138 (5)
11. Shell Station 129 (6)
12. Royal Crest Trailer Court 109 (21)
13. White Rock 107 (15)
14. Pajarito Acres 105 (7)
15. Bandelier Lookout Station 113 (14)
16. Pajarito Ski Area 141 (2)
20. Well PM-1 (SR 4 and Truck Rt.) 150 (6)
41. McDonald's 111 (12)
42. Airport-South 121 (9)
43. East Gate Business Park 121 (13)
44. Big Rock Loop 151 (10)
45. Cheyenne Street 150 (9)
46. Los Pueblos Street 140 (20)
47. Urban Park 143 (17)
48. County Landfill 116 (18)
49. Piñon School 105 (10)
50. White Rock Church

   of the Nazarene 103 (11)
51. Bayo Canyon Well 82 (4)

Controlled Areas (On Site)
On-Site Stationsb

17. TA-21 (DP West) 129 (17)
18. TA-6 (Two Mile Mesa) 118 (6)
19. TA-53 (LAMPF) 135 (12)
21. TA-16 (S Site) 120 (15)
22. Booster P-2 130 (12)
23. Mesita del Buey 123 (6)
24. State Highway 4 152 (8)
25. Frijoles Mesa 119 (5)
26. TA-2 (Omega Stack) 118 (13)
27. TA-2 (Omega Canyon) 159 (14)
28. TA-18 (Pajarito Site) 123 (8)
29. TA-35 (Ten Site A) 109 (18)
30. TA-35 (Ten Site B) 118 (9)
31. TA-59 (Occupational Health Lab) 122 (13)
32. TA-3 (Van de Graaff) 118 (10)
33. TA-3 (Guard Station) 136 (13)
34. TA-3 (Alarm Building) 121 (6)
35. TA-3 (Guard Building) 113 (7)
36. TA-3 (Shop) 120 (4)
37. TA-72 (Pistol Range) 142 (14)
38. TA-55 (Plutonium Facility South) 150 (22)
39. TA-55 (Plutonium Facility West) 146 (8)
40. TA-55 (Plutonium Facility North) 120 (10)

______________aUncertainties (|2 standard deviations) are in parentheses.bSee Figure IV-1.
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Figure IV-3 presents summary data on the contribution of external penetrating radiation to the maximum
individual dose and the maximum Laboratory boundary dose.  Doses significantly decreased beginning in 1987.  No
above-background increase in external radiation from Laboratory operations was measured above TLD-detection
limits in off-site areas by the TLD monitoring network during 1992.

c.  Low-Level Radioactive Waste Management Areas Network.  This network of 88 locations monitors
radiation levels at 1 active and 10 inactive low-level radioactive waste management areas.  These waste manage-
ment areas are controlled-access areas and are not accessible to the general public.  Active and inactive waste areas
are monitored for external penetrating radiation with arrays of TLDs (Table IV-3).  Annual averages at all sites
ranged from 85 to 236 mrem and compare well with the annual averages for the perimeter locations (Tables IV-2
and IV-3).  The extremes at Area G (the active radioactive waste area) and Area T (an inactive waste area) have been
noted in previous years.  Values for Area T compare to previous years.  The maximum recorded value for Area G is
a location near the aboveground storage area for mixed wastes.  The increase in the maximum value from previous
years reflects an increased amount of radioactive waste in the temporary storage area.

C.  Air Monitoring

1.  Airborne Radioactivity.

a.  Introduction.  Natural atmospheric and fallout radioactivity levels fluctuate and affect measurements made
during the Laboratory's air sampling program.  Worldwide background airborne radioactivity is largely composed of
fallout from past atmospheric nuclear weapons tests by several countries, natural radioactive constituents from the
decay of thorium and uranium attached to dust particles, and materials resulting from interactions with
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cosmic radiation (for example, natural tritiated water vapor produced by interactions of cosmic radiation and stable
water).  Levels of background radioactivity in the atmosphere, and which are useful in interpreting air sampling data,
are summarized in Table IV-4.  Note that the measurements taken in Santa Fe by the Environmental Protection
Agency (EPA) are similar to or lower than those taken by the Laboratory as regional background values and are
significantly lower than DOE guides for uncontrolled areas.

Particulate matter in the atmosphere is primarily caused by the resuspension of soil, which is dependent on cur-
rent meteorological conditions.  Windy, dry days can increase the soil resuspension, whereas precipitation (rain or
snow) can wash particulate matter out of the air.  Consequently, there are often large daily and seasonal fluctuations
in airborne radioactivity concentrations caused by changing meteorological conditions.  The measured airborne con-
centrations (Table IV-4) are less than 1% of the Derived Air Concentrations (DAC) guide for uncontrolled areas.
The DAC guide represents a concentration that would result in an annual dose of 100 mrem.

b.  Monitoring Network.  The sampling network for ambient airborne radioactivity consists of 36
continuously operating air sampling stations including off-site locations (3 regional and 14 perimeter), 14 on-site
stations, and 5 on-site waste site stations.  One station at TA-18 is inactive.  The regional monitoring stations, 28 to
44 km (18 to 28 mi) from the Laboratory, are located in Española, Pojoaque, and Santa Fe.  The data from these
stations are used as reference points for determining regional background levels of atmospheric radioactivity.  The
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Table IV-3.  Doses Measured by TLDs at On-Site
Waste Disposal Areas during 1992

Number Annual Doses (mrem)
Waste __________________________________

Disposal Area of TLD Locations Mean Minimum Maximum
_________________________________________________________________________

TA-21, Area A
a

5 107 (6)
b

84 133
TA-21, Area B 14 115 (11) 101 139
TA-50, Area C 10 122 (13) 107 135
TA-33, Area E 4 100 (7) 96 105
TA- 6, Area F 4 100 (16) 94 105
TA-54, Area G 26 236 (58) 113 2,020
TA-21, Area T 7 142 (19) 110 242
TA-21, Area U 4 119 (16) 112 124
TA-21, Area V 4 106 (13) 97 109
TA-35, Area W 1 111 (22) 111 111
TA-49, Area AB 10 85 (6) 83 91
----------
a
See Figure II-4 for location of Technical Areas (TAs).

b
Uncertainties (| 2 standard deviations) are in parentheses.

Table IV-4.  Average Background Concentrations of
Radioactivity in the Regional Atmosphere

Radioactive Santa Fe
b

New Mexico
c

DOE Guide for
Constituent

a
Units 1988|1991 1992 Uncontrolled Area

d

_____________________________________________________________________________________

Gross beta 10
-15

 µCi/mL 10.0+(+0.0)
e

9.6+(+1.9) ++9,000
3
H 10

-12
 µCi/mL + 0.3+(+0.8) 200,000

Uranium (natural) ++
+++

+pg/m
3

58.2+(19.5) 92.0+(15.0) 100,000
234

U 10
-18

 µCi/mL 22.5+(+7.5) 30.6+(+9.0) +90,000
235

U 10
-18

 µCi/mL 0.8+(+0.4) 2.6+(+0.7) 100,000
238

U 10
-18

 µCi/mL 22.5+(+7.5) 28.8+(+8.0) 100,000
238

Pu 10
-18

 µCi/mL 0.3+(+0.2) 0.6+(+3.8) +30,000
239,240

Pu 10
-18

 µCi/mL 0.2+(+0.1) 1.5+(+2.2) +20,000
241

Am 10
-18

 µCi/mL + 1.3+(+4.1) +20,000
131

I 10
-12

 µCi/mL + + ++++400
_______________
a
See Appendix D, Table D-35 for detection limits.

b
EPA (1989|1993), Reports 53 through 68.  Data are from the EPA Santa Fe, New Mexico, sampling

location and were taken from January 1988 through December 1991.  Data for 1992 were not available
at time of publication.
c
Data are annual averages from the regional stations (Española, Pojoaque, Santa Fe) and were taken by

the Laboratory during CY92.
d
See Appendix A.  These values are presented for comparison.

e
Uncertainties (| 2σ) are in parentheses.
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14 perimeter stations are within 4 km (2.5 mi) of the Laboratory boundary.  Fourteen on-site stations are within the
Laboratory boundary (Figure IV-4, Table D-8).  Samples are collected from one of the on-site stations (located at
TA-59) on a weekly basis for gross alpha, beta, and gamma screening purposes.

In addition to Station 27 at TA-54, which is part of the routine air sampling network, four additional stations are
located at the active radioactive waste disposal site, TA-54, Area G, and one station at an inactive waste disposal
site, TA-49, Area AB.  In the past these additional stations were not identified as part of the airnet system.

In August 1992 five stations for monitoring iodine-131 in air were added to the air monitoring network.  These
are colocated with existing stations.

Beginning in the third quarter of 1992, all air monitoring stations were replaced with a new type of sampling
system to increase reliability in sampling and monitoring data.  The sample period was also decreased from monthly
to twice a month.  The airnet monitoring network experienced approximately 5% station downtime during 1992.
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c.  Analytical Results.
Gross Alpha and Beta Radioactivity.  Gross alpha and beta analyses help in evaluating general radiologi-

cal air quality.  Alpha or beta activity for any single radionuclide cannot be present in greater quantity than the total
gross concentration.  If gross activity in a sample is consistent with past observations and background, special anal-
yses for specific radionuclides are not required.  If the sample analytical results appear to be elevated, then analyses
for specific radionuclides are required to confirm or deny a problem such as an unplanned release.

The National Council on Radiation Protection and Measurements (NCRP) estimates concentration of long-lived

gross alpha activity in air to be 2,030 aCi/m
3
.  The primary alpha activity is due to 

210
Po (a decay product of radon

gas) and other naturally occurring radionuclides (NCRP, 1987a).  There were more than 500 air samples collected
and analyzed for gross alpha activity in 1992;  none were above background.

The NCRP estimated concentration levels of long lived gross beta activity in air to be 20,000 aCi/m
3
.  This

activity is primarily due to the presence of 
210

Pb and 
210

Bi (decay products of radon gas), and other naturally
occurring radionuclides (NCRP 1987a).  There were more than 500 air samples collected and analyzed for gross beta
activity in 1992; none were above background.

Tritium.  In 1992, the off-site regional mean concentration of tritium as tritiated water in air (0.3[|6.4] +
10

-12
 µCi/mL) was lower than the off-site perimeter annual mean (2.7 [|17.3] + 10

-12
 µCi/mL) and the on-site annual

mean (6.1[|26.4] + 10
-12

 µCi/mL).  The waste sites' annual mean (42.8 [|34.7] + 10
-12

 µCi/mL) was 7 times the on-
site annual mean.  The elevated concentrations observed in the waste sites are at TA-54, Area G, near shafts where
tritium contaminated waste is disposed of.  The highest concentration observed in any month was also at TA-54,

Area G, Station 35 (685 [|205] + 10
-12

 µCi/mL).  These tritium concentrations are <0.1% of the concentration guide
in air, based on DOE's DACs for uncontrolled areas.  Table IV-5 presents complete monitoring data.

Tritium in rainwater was also analyzed by the Geology and Geochemistry Group (EES-1) of the Laboratory's
Earth and Environmental Sciences Division, as reported in Section IV.I.2.  Elevated levels of tritium in rainwater
were found in samples from the Los Alamos area, which contained >20 tritium units (TUs), compared to the
expected worldwide average concentration of 10 to 20 TUs.  One tritium unit is equal to 3.2 pCi/L of water.

Table IV-5.  Airborne Tritium as Tritiated Water Concentrations for 1992

Concentrations (pCi/m3 [10−12 µCi/mL])
Total Air No. of Mean as a
Volume No. of Samples Percentage of

Station Locationa (m3) Samples <MDLb Maximumc Minimumc  Meanc   Guided

_____________________________________________________________________________________________

Regional Stations (28−44 km), Uncontrolled Areas (Off Site)
+1.  Española 125 15 15 2.2 ( 0.8) |2.4

e
( 1.5) 0.4 ( 3.2) <0.1

+2.  Pojoaque 105 15 15 2.1 ( 0.9) |0.9 ( 1.3) 0.4 ( 3.3) <0.1
+3.  Santa Fe 126 15 14 3.6 ( 1.0) |3.0 ( 2.3) 0.3 ( 4.5) <0.1

_____________________________________________________________________

Group Summary 45 44 3.6 ( 1.0) |3.0 ( 2.3) 0.3 ( 6.4) <0.1

Perimeter Stations (0−4 km), Uncontrolled Areas (Off Site)
+4.  Barranca School 108 15 8 10.0 ( 1.0) |1.9 ( 0.8) 2.6 ( 3.5) <0.1
+5.  Urban Park 92 12 7 8.4 ( 2.5) |1.8 ( 0.9) 2.6 ( 5.1) <0.1
+6.  48th Street 107 11 13 5.7 ( 1.3) 0.5 ( 0.5) 2.6 ( 3.6) <0.1
+7.  Shell Station 78 14 4 9.0 ( 1.8) 0.3 ( 0.2) 4.1 ( 4.5) <0.1
+8.  McDonald's 93 15 5 11.8 ( 2.0) 1.0 ( 0.4) 5.8 ( 5.0) <0.1
+9.  Los Alamos Airport 94 14 9 8.9 ( 1.8) 0.0 ( 0.9) 3.5 ( 4.6) <0.1
10.  East Gate 104 14 4 10.5 ( 2.4) |1.4 ( 0.8) 3.8 ( 4.5) <0.1
11.  Well PM|1 112 15 11 4.9 ( 1.6) |0.3 ( 0.2) 2.0 ( 4.5) <0.1
12.  Royal Crest
          Trailer Park 76 13 6 10.7 ( 1.9) |0.0 ( 0.6) 3.9 ( 4.6) <0.1
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Table IV-5.  (Cont.)
Concentrations (pCi/m3 [10−12 µCi/mL])

Total Air No. of Mean as a
Volume No. of Samples Percentage of

Station Locationa (m3) Samples <MDLb Maximumc Minimumc  Meanc   Guided

Perimeter Stations (0−4 km), Uncontrolled Areas (Off Site) (Cont.)
13.  White Rock,
          Piñon School 84 12 7 6.0 ( 2.0) 0.1 ( 0.3) 2.6 ( 4.3) <0.1
14.  Pajarito Acres 94 15 14 4.6 ( 1.2) |11.5 ( 6.9) 0.1 ( 7.7) <0.1
15.  White Rock
          Fire Station 78 14 11 5.7 ( 2.1) |0.8 ( 0.5) 1.6 ( 3.5) <0.1
16.  White Rock Church
        of the Nazarene 70 14 10 10.6 ( 3.2) 0.0 ( 0.6) 2.3 ( 4.8) <0.1
17.  Bandelier 83 15 15 2.6 ( 0.6) |1.0 ( 0.5) 0.8 ( 2.2) <0.1

_____________________________________________________________________

Group Summary 193 124 11.8 ( 2.0) |11.5 ( 6.9) 2.7(17.3) <0.1
On-Site Stations, Controlled Areas

19.  TA-21, DP Site 79 13 1 38.8 ( 4.9) 0.7 ( 0.4) 13.1 ( 8.1) <0.1
20.  TA-21, Area B 86 14 6 17.6 ( 3.5) |3.7 ( 1.9) 5.6 ( 6.4) <0.1
21.  TA-6 119 14 11 12.8 ( 3.4) |0.9 ( 0.7) 2.7(11.7) <0.1
22.  TA-53, LAMPF 74 14 7 14.6 ( 3.1) |0.4 (|0.4) 4.9 ( 7.1) <0.1
23.  TA-52, Beta Site 76 14 6 8.9 ( 2.2) |1.2 ( 0.6) 4.4 ( 5.1) <0.1
24.  TA-16, S-Site 61 8 7 4.7 ( 2.0) |0.2 ( 1.3) 1.5 ( 3.9) <0.1
25.  TA-16-450 68 12 9 7.2 ( 3.6) |1.4 ( 0.7) 1.6 ( 6.1) <0.1
26.  TA-49 85 15 15 2.7 ( 0.6) |0.1 ( 0.6) 1.2 ( 3.0) <0.1
27.  TA-54 111 14 4 25.5 ( 3.0) |0.7 ( 2.1) 10.0 ( 6.7) <0.1
28.  TA-33 68 12 7 10.1 ( 2.5) |0.8 ( 0.5) 3.7 ( 6.2) <0.1
29.  TA-2, Omega Site 76 13 8 15.4 ( 2.5) |3.6 ( 2.2) 4.3 ( 5.1) <0.1
30.  Booster P-2 109 15 13 6.3 ( 0.8) |0.3 ( 0.5) 2.0 ( 3.6) <0.1
31.  TA-3 71 12 0 68.2 ( 4.5) 5.0 ( 0.7) 26.9(12.4) <0.1
32.  TA-48 75 14 10 8.1 ( 3.1) |2.7 ( 3.0) 2.7 ( 5.9) <0.1

_____________________________________________________________________
Group Summary 184 104 68.2 ( 4.5) |3.7 ( 1.9) 6.1(26.4) <0.1

Waste Site Stations, Controlled Areas
33.  Area AB 75 9 7 6.9 ( 1.7) |1.1 ( 0.5) 2.0 ( 4.7) <0.1
34.  Area G-1
       NE Corner 98 13 2 46.7 ( 6.0) 2.3 ( 1.1) 18.1 ( 8.9) <0.1
35.  Area G-2
       South Fence 105 14 1 685.0 (205.0) 2.5 ( 0.7) 164.1(30.4) <0.1
36.  Area G-3
       Gate 82 12 8 185.6 (11.5) 1.0 ( 0.5) 24.2(12.4) <0.1
37.  Area G-4 Water Tank 74 13 5 14.2 ( 2.8) 1.0 ( 0.5) 5.6 ( 5.2) <0.1

______________________________________________________________
Group Summary 61 23 685.0 (205.0) |1.1 ( 0.5) 42.8(34.7)
_______________
aSee Figure IV-4 for map of local stations.
bMinimum detection limit (MDL) = 2 + 10−12 µCi/mL.
cUncertainties ( |2 σ) are in parentheses.
dControlled area DOE Derived Air Concentration (DAC) = 2 + 10−5 µCi/mL; uncontrolled area
  DAC guide = 1 + 10−7 µCi/mL.
e
See Section VIII, D.3, Data Handling of Radiochemical Samples, for an explanation of the presence

  of negatives values.
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Plutonium.  Of the 123 air sample analyses performed in 1992 for 
238

Pu from locations outside of the

waste sites, only 4 samples were above the minimum detection limit of 4 + 10
-18

 µCi/mL.  All mean air concentra-

tions of 
238

Pu were less than 0.1% of the DOE's DAC guide for uncontrolled areas, 3 + 10
-14

 µCi/mL.  The highest
concentration was observed during the second quarter of 1992 at an off-site perimeter station located near

McDonald's, 8.4 [|4.3] + 10
-18

 µCi/mL.  Other sampling locations near this station did not indicate any elevated

sample results.  Twenty samples from the waste sites were analyzed for 
238

Pu.  The highest observation was 9.7

[|3.8] + 10
-18

 µCi/mL, which is less than 0.1% of the DOE's DAC guide.

The 1992 annual means for 
239,240

Pu air concentrations for the regional (1.5 [|8.1] + 10
-18

 µCi/mL), perimeter

(5.9 [|21.8] + 10
-18

 µCi/mL), on-site (4.2 [|20.4] + 10
-18

 µCi/mL) and waste site stations (1.1 [|16.0] + 10-18

µCi/mL) were all less than 0.1% of the DOE DAC guide for controlled and uncontrolled areas.  The maximum con-

centration observed was (92 [|28] + 10-18 µCi/mL) at the on-site TA-49 sampler.  Tables IV-6 and IV-7 present
complete monitoring data on plutonium concentrations.

Six perimeter stations (Los Alamos Shell, East Gate, Well PM-1, White Rock Piñon School, Pajarito Acres, and

White Rock Fire Station) were found to have mean 
239,240

Pu activity concentrations statistically greater than the

regional (background) activity of 1.5 [8.1] aCi/m
3
.  Background activity from plutonium is due to resuspension of

fallout from atmospheric testing.  These elevated readings were recorded in the first quarter of 1992.  If these ele-

vated readings are omitted, the mean 
239,240

Pu concentrations for the quarterly perimeter results equal the value
recorded for the regional locations.

Table IV-6.  Airborne 238Pu Concentrations for 1992

Concentrations (aCi/m3  [10−18 µCi/mL])
Total Air No. of Mean as a
Volume No. of Samples Percentage of

Station Locationa (m3) Samples <MDLb Maximumc Minimumc Meanc Guided

____________________________________________________________________________________________
Regional Stations (28−44 km), Uncontrolled Areas

+1.  Española 62,679 4 4 1.9 ( 4.5) 0.0 ( 3.9) 0.9 ( 3.9) <0.1
+2.  Pojoaque 68,874 4 4 2.4 ( 3.3) 0.4 ( 3.0) 1.0 ( 3.5) <0.1

+3.  Santa Fe 58,333 4 4 0.6 ( 4.4) |1.1
e
( 4.1) |0.2 ( 4.1) <0.1

_____________________________________________________________________
Group Summary 12 12 2.4 ( 3.3) |1.1 ( 4.1) 0.6 ( 3.8) <0.1

Perimeter Stations (0−4 km), Uncontrolled Areas
+4.  Barranca School 63,526 4 4 1.3 ( 3.4) |0.1 ( 3.8) 0.5 ( 3.8) <0.1
+5.  Urban Park 73,921 4 3 4.1 ( 3.4) 0.2 ( 2.7) 1.9 ( 3.3) <0.1
+6.  48th Street 66,282 4 4 2.7 ( 4.7) |0.6 ( 3.2) 1.0 ( 3.7) <0.1
+7.  Shell Station 60,763 4 4 2.7 ( 3.5) 0.0 ( 3.7) 1.1 ( 4.0) <0.1
+8.  McDonald's 56,508 4 3 8.4 ( 4.3) 0.4 ( 5.3) 2.7 ( 4.4) <0.1
+9.  Los Alamos Airport 77,457 4 4 2.0 ( 3.2) 0.0 ( 3.5) 0.9 ( 3.1) <0.1
10.  East Gate 69,905 4 4 3.1 ( 3.6) 0.3 ( 3.1) 1.2 ( 3.5) <0.1
11.  Well PM-1 65,152 4 4 0.0 ( 0.0) |1.0 ( 3.2) |0.4 ( 3.7) <0.1
12.  Royal Crest
          Trailer Park 63,157 4 4 2.4 ( 4.3) 0.0 ( 3.5) 1.1 ( 3.9) <0.1
13.  White Rock,
          Piñon School 77,415 4 4 1.9 ( 2.9) 0.0 ( 3.2) 1.2 ( 3.1) <0.1
14.  Pajarito Acres 58,919 4 4 2.6 ( 6.5) |2.7 ( 3.8) 0.6 ( 4.3) <0.1
15.  White Rock
          Fire Station 62,575 4 4 1.6 ( 3.5) |0.4 ( 3.3) 0.5 ( 3.9) <0.1
16.  White Rock Church
          of the Nazarene 60,712 4 4 2.4 ( 7.3) 0.8 ( 4.0) 1.5 ( 4.4) <0.1
17.  Bandelier 55,826 4 4 1.6 ( 4.2) |0.4 ( 5.8) 0.2 ( 4.4) <0.1

_____________________________________________________________________
Group Summary 56 54 8.4 ( 4.3) |2.7 ( 3.8) 1.0 ( 3.8) <0.1
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Table IV-6.  (Cont.)

Concentrations (aCi/m3 [10−18 µCi/mL])
______________________________________________

Total Air No. of Mean as a
Volume No. of Samples Percentage of

Station Locationa (m3) Samples <MDLb Maximumc Minimumc  Meanc   Guided

_____________________________________________________________________________________________

On-Site Stations, Controlled Areas
19.  TA-21, DP Site 63,977 4 4 1.0 ( 3.5) |0.3 ( 3.8) 0.4 ( 3.9) <0.1
20   TA-21, Area B 51,625 4 4 1.1 ( 4.6) 0.0 ( 4.6) 0.6 ( 4.7) <0.1
21.  TA-6 68,196 4 4 1.0 ( 3.9) 0.2 ( 3.2) 0.7 ( 3.5) <0.1
22.  TA-53 (LAMPF) 74,341 4 4 2.1 ( 3.4) 0.0 ( 3.5) 1.0 ( 3.2) <0.1
23.  TA-52, Beta Site 63,758 4 4 0.9 ( 5.4) |0.2 ( 3.2) 0.5 ( 3.9) <0.1
24.  TA-16, S-Site 47,643 3 3 0.0 ( 0.0) |0.3 ( 4.7) |0.2 ( 3.9) <0.1
25.  TA-16-450 60,313 4 4 0.2 ( 3.7) |1.7 ( 7.4) |0.4 ( 4.4) <0.1
26.  TA-49 72,353 4 3 3.8 ( 3.4) 0.0 ( 3.1) 1.0 ( 3.3) <0.1
27.  TA-54 67,833 4 4 1.7 ( 3.0) |0.3 ( 5.2) 0.7 ( 3.7) <0.1
28.  TA-33 69,164 4 4 1.0 ( 3.0) 0.5 ( 3.4) 0.7 ( 3.6) <0.1
29.  TA-2 (Omega) 42,788 4 4 1.0 ( 4.8) |0.5 ( 7.1) 0.0 ( 6.2) <0.1
30.  Booster P-2 61,466 4 4 1.3 ( 3.8) |0.1 ( 4.2) 0.5 ( 3.9) <0.1
31.  TA-3 59,199 4 4 1.9 ( 4.1) 0.4 ( 6.4) 1.1 ( 4.3) <0.1
32.  TA-48 52,864 4 4 2.8 ( 8.5) |0.5 ( 0.9) 1.0 ( 4.3) <0.1

_____________________________________________________________________

Group Summary 55 54 3.8 ( 3.4) |1.7 ( 7.4) 0.6 ( 4.1) <0.1
Waste Site Stations, Controlled Areas

33.  Area AB 54,677 4 4 1.2 ( 2.9) |5.2 (17.3) |0.7 ( 7.0) <0.1
34.  Area G-1
          NE Corner 66,917 4 1 6.8 ( 3.5) 1.3 ( 6.6) 3.8 ( 4.0) <0.1
35.  Area G-2
          South Fence 67,509 4 4 0.3 ( 3.0) 0.0 ( 6.7) 0.2 ( 4.0) <0.1
36.  Area G-3 Gate 61,381 4 3 9.7 ( 3.8) |0.3 ( 4.8) 2.4 ( 4.0) <0.1
37.  Area G-4 63,368 4 3 3.4 ( 3.1) 0.0 ( 3.4) 1.1 ( 3.9) <0.1
          Water Tank

_____________________________________________________________________

Group Summary 20 15 9.7 ( 3.8) |5.2 (17.3) 1.4 ( 4.6) <0.1
_______________
aSee Figure IV-4 for map of on-site and perimeter stations.
bMDL  = 4 + 10−18 µCi/mL.
cUncertainties ( |2 σ) are in parentheses.
dControlled area DOE DAC = 2 + 10−12 µCi/mL;
+uncontrolled area DAC guide = 3 + 10−14 µCi/mL.
e
See Section VIII.D.3, Data Handling of Radiochemical Samples,

+for an explanation of the presence of negatives values.
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Table IV-7.  Airborne 239,240Pu Concentrations for 1992
Concentrations (aCi/m3  [10−18 µCi/mL])

Total Air No. of Mean as a
Volume No. of Samples Percentage of

Station Locationa (m3) Samples <MDLb Maximumc Minimumc Meanc Guided

____________________________________________________________________________________________

Regional Stations (28−44 km), Uncontrolled Areas
+1.  Española 62,679 4 4 1.3 ( 2.4) 0.4 ( 2.6) 0.8 ( 4.7) <0.1
+2.  Pojoaque 68,874 4 4 1.7 ( 2.5) 1.2 ( 2.7) 1.4 ( 4.4) <0.1
+3.  Santa Fe 58,333 4 3 4.3 ( 2.9) 1.1 ( 0.9) 2.1 ( 5.0) <0.1

_____________________________________________________________________

Group Summary 12 11 4.3 ( 2.9) 0.4 ( 2.6) 1.5 ( 8.1) <0.1

Perimeter Stations (0−4 km), Uncontrolled Areas
+4.  Barranca School 63,526 4 4 2.7 ( 0.8) 0.3 ( 2.5) 1.3 ( 4.6) <0.1
+5.  Urban Park 73,921 4 4 1.7 ( 2.6) 0.0 ( 2.2) 0.7 ( 4.0) <0.1
+6.  48th Street 66,282 4 3 3.1 ( 1.0) 0.0 ( 2.4) 1.1 ( 4.6) <0.1
+7.  Shell Station 60,763 4 3 43.2 ( 4.5) 0.5 ( 3.1) 11.5 ( 6.6) <0.1
+8.  McDonald's 56,508 4 4 2.0 ( 2.8) 0.3 ( 3.0) 1.5 ( 5.5) <0.1
+9.  Los Alamos Airport 77,457 4 4 1.7 ( 1.0) 0.6 ( 1.8) 1.3 ( 3.7) <0.1
10.  East Gate 69,905 4 3 30.4 ( 3.1) 0.3 ( 2.3) 8.1 ( 5.2) <0.1

11.  Well PM-1 65,152 4 3 28.0 ( 3.2) |0.5
e
( 2.3) 7.1 ( 5.5) <0.1

12.  Royal Crest
          Trailer Park 63,157 4 2 6.0 ( 2.9) 0.3 ( 2.9) 3.0 ( 4.8) <0.1
13.  White Rock,
          Piñon School 77,415 4 3 43.3 ( 4.4) 0.0 ( 2.2) 11.1 ( 5.7) <0.1
14.  Pajarito Acres 58,919 4 3 79.5 ( 8.3) 0.8 ( 2.3) 20.7 (10.0) <0.1
15.  White Rock
          Fire Station 62,575 4 3 45.2 ( 4.9) 0.5 ( 2.3) 12.3 ( 6.9) <0.1
16.  White Rock Church
          of the Nazarene 60,712 4 3 4.2 ( 4.9) 0.8 ( 2.7) 2.0 ( 6.1) <0.1
17.  Bandelier 55,826 4 4 1.1 ( 0.8) |0.3 ( 2.8) 0.5 ( 5.5) <0.1

_____________________________________________________________________
Group Summary 56 46 79.5 ( 8.3) |0.5 ( 2.3) 5.9 (21.8) <0.1

On-Site Stations, Controlled Areas
19.  TA-21, DP Site 63,977 4 4 2.9 ( 1.2) 0.0 ( 3.6) 1.3 ( 5.1) <0.1
20.  TA-21, Area B 51,625 4 3 3.6 ( 1.5) 2.3 ( 3.0) 2.7 ( 5.4) <0.1
21.  TA-6 68,196 4 4 1.8 ( 2.1) |0.8 ( 2.2) 1.0 ( 4.1) <0.1
22.  TA-53 (LAMPF) 74,341 4 4 2.1 ( 2.3) 1.0 ( 2.0) 1.5 ( 3.9) <0.1
23.  TA-52, Beta Site 63,758 4 4 1.0 ( 2.6) |0.9 ( 3.6) 0.3 ( 5.0) <0.1
24.  TA-16, S Site 47,643 3 0 18.2 ( 2.3) 5.3 ( 3.1) 12.5 ( 4.7) <0.1
25.  TA-16-450 60,313 4 4 0.2 ( 2.2) |2.7 ( 1.7) |0.6 ( 4.4) <0.1
26.  TA-49 72,353 4 3 92.0(28.0) 0.5 ( 2.1) 24.0 ( 6.8) <0.1
27.  TA-54 67,833 4 2 37.1 ( 3.4) 0.8 ( 0.6) 11.7 ( 5.3) <0.1
28.  TA-33 69,164 4 4 0.4 ( 0.4) 0.0 ( 3.0) 0.2 ( 4.4) <0.1
29.  TA-2 (Omega) 42,788 4 4 2.6 ( 4.7) |0.1 ( 2.7) 1.5 ( 8.1) <0.1
30.  Booster P-2 61,466 4 4 2.4 ( 0.8) 0.6 ( 2.5) 1.2 ( 4.8) <0.1
31.  TA-3 59,199 4 4 2.3 ( 4.2) 0.6 ( 2.3) 1.4 ( 5.6) <0.1
32.  TA-48 52,864 4 4 0.4 ( 0.6) |0.6 ( 5.7) |0.1 ( 6.9) <0.1

_____________________________________________________________________
Group Summary 55 48 92.0(28.0) |2.7 ( 1.7) 4.2 (20.4) <0.1
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Table IV-7.  (Cont.)

Concentrations (aCi/m3 [10−18 µCi/mL])
______________________________________________

Total Air No. of Mean as a
Volume No. of Samples Percentage of

Station Locationa (m3) Samples <MDLb Maximumc Minimumc  Meanc   Guided

_____________________________________________________________________________________________

Waste Site Stations, Controlled Areas
33.  Area AB 54,677 4 4 1.6 ( 0.7) 0.0 ( 2.5) 0.8 (12.2) <0.1
34.  Area G-1
          NE Corner 66,917 4 3 3.4 ( 2.3) 0.8 ( 0.6) 1.9 ( 5.4) <0.1
35.  Area G-2
          South Fence 67,509 4 4 1.4 ( 1.9) 0.0 ( 2.3) 0.8 ( 5.4) <0.1
36.  Area G-3 Gate 61,381 4 4 1.6 ( 3.0) |0.3 ( 3.2) 0.8 ( 5.0) <0.1
37.  Area G-4 63,368 4 4 2.0 ( 0.7) 0.6 ( 2.3) 1.3 ( 4.9) <0.1
          Water Tank

_____________________________________________________________________

Group Summary 20 19 3.4 ( 2.3) |0.3 ( 3.2) 1.1 (16.0)
________________________
aSee Figure IV-4 for map of local stations.
bMinimum detectable limit = 3 + 10−18 µCi/mL.
cUncertainties ( |2 σ) are in parentheses.
dControlled area DOE DAC = 2 + 10−12 µCi/mL; uncontrolled area DAC = 2 + 10−14 µCi/mL.
e
See Section VIII, D.3, Data Handling of Radiochemical Samples, for an explanation of

  the presence of negatives values.

The above background readings recorded in the first quarter of 1992 at the six off-site perimeter air sampling
stations has not yet been explained.  No elevated readings were recorded for these stations in the fourth quarter of
1991 (EPG 1993) or the second quarter of 1992, and no elevated readings were recorded by adjacent off-site sta-
tions.  One elevated plutonium concentration was recorded at an on-site station, TA-6, but this station is not near
these six perimeter stations.  There were no unplanned releases involving 

239,240
Pu from LANL during the first

quarter of 1992 (Section V.B.3.a).  The sampling results for other radioisotopes that are normally detected along
with 

239
Pu were not found to be elevated for the same stations.  Gross alpha screening performed prior to

radioisotopic analysis did not indicate elevated alpha activity in the samples.
These elevated results appeared to be an artifact of the sampling and/or radiochemical analysis procedure; how-

ever, they were included for estimating the total off-site dose from LANL operations (Section V.C).  There is no
associated health risk for these elevated readings.  The incremental dose associated with the station with the highest
quarterly concentration (79.5 [|8.3] + 10

-18
 µCi/mL at Pajarito Acres) is less than 0.01 mrem.

Americium.  Measured concentrations of 
241

Am were all less than 0.1% of the DOE's DAC guides for
controlled and uncontrolled areas.  The off-site perimeter mean (1.8 [|17.9] + 10

-18
 µCi/mL) and the on-site mean

(2.3 [|20.0] + 10
-18

 µCi/mL) were within the regional mean (1.2 [|9.1] + 10
-18

 µCi/mL).  The station with the highest
observed concentration (12.6 [|4.6] + 10

-18
 µCi/mL) was the on-site station at TA-6.  Table IV-8 presents complete

monitoring data for americium.
Uranium.  Because uranium is a naturally occurring radionuclide in soil, it is found in airborne soil parti-

cles that have been resuspended by wind or mechanical forces (for example, vehicles or construction activity).  As a
result, uranium concentrations in air are heavily dependent on the immediate environment of the air sampling sta-
tion.  Stations with relatively high annual averages or maximums are in dusty areas such as Santa Fe, Pojoaque, and
Española, where heavier accumulations of dust on filters result in increased amounts of natural uranium in the
samples.  This accounts for the larger uranium concentrations at regional stations.  The measured mean concentra-
tions of 

238
U and 

234
U from off-site regional stations are approximately the same, which suggests that the measured

uranium is naturally occurring uranium from soils and not from Laboratory operations.
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Total uranium concentrations were calculated from the isotopic composition analysis for each station.  The 1992
annual means for uranium concentrations in air for off-site regional and off-site perimeter, on-site, and waste site
stations were 87.2 (| 54.5) pg/m

3
, 55.1 (| 123.3) pg/m

3
, 63.3 (| 130.7) pg/m

3
, and 68.0 (| 87.5) pg/m

3
, respectively.

All measured annual means were less than 0.1% of the DOE's DAC guides for uranium in air for controlled and
uncontrolled areas.  No effects attributable to Laboratory operations were observed.  Isotopic uranium analysis of the
air samples was initiated in 1992, which allows for a more accurate dose assessments from potential exposures to
uranium.  Total uranium concentrations in terms of mass is also given in Table IV-9 for comparison with uranium
data from previous Environmental Surveillance reports.  Activity concentrations for three isotopes of uranium are
presented in Tables IV-10 through IV-12.

Iodine.  Data from five new iodine-131 air monitoring stations are presented in Table IV-13.  All con-
centrations were below the minimum detection limit (MDL) (1 + 10

-11
 µCi/mL) and well below the DOE DAC.

The highest observed concentration (5[|3] + 10
-12

 µCi/mL) was at TA-48.  Note that there were no results recorded
above the MDL, thus the relative large uncertainty associated with each concentration.

Table IV-8.  Airborne 
241

Am Concentrations for 1992

Concentrations (aCi/m
3
  [10

−18
 µCi/mL])

Total Air No. of Mean as a
Volume No. of Samples Percentage of

Station Location
a

 (m
3
) Samples <MDL

b
Max

c
  Min

c
  Mean

c
  Guide

d

____________________________________________________________________________________________
Regional Station (44 km), Uncontrolled Area

+2.  Pojoaque 15,716 1 1 1.1 ( 3.8) 1.1
 
 ( 3.8) 1.1 ( 3.8) <0.1

+3.  Santa Fe 58,333 4 2 3.7 ( 4.1) |1.6
e
 ( 4.4) 1.3 ( 8.3) <0.1

________________________________________________________________________
Group Summary 5 3 3.7 ( 4.1) |1.6

 
 ( 4.4) 1.2 ( 9.1) <0.1

Perimeter Stations (0|4 km), Uncontrolled Areas
+6.  48th Street 34,955 2 2 1.4 ( 3.6) 1.2

 
 ( 3.3) 1.3 ( 4.9) <0.1

+8.  McDonald's 31,933 2 2 1.8 ( 4.3) 0.9
 
 ( 3.4) 1.4 ( 5.4) <0.1

+9.  Los Alamos Airport 41,338 2 1 2.0 ( 2.7) 1.0
 
 ( 3.1) 1.5 ( 4.1) <0.1

10.  East Gate 32,656 2 0 2.4 ( 3.6) 2.1
 
 ( 3.8) 2.3 ( 5.2) <0.1

12.  Royal Crest
            Trailer Park 49,266 3 0 2.8 ( 4.4) 2.2

 
 ( 3.5) 2.5 ( 6.5) <0.1

13.  White Rock,
            Piñon School 38,451 2 1 4.1 ( 3.1) 2.0

 
 ( 3.1) 3.0 ( 4.4) <0.1

15.  White Rock
            Fire Station 26,843 2 1 2.2 ( 4.7) 2.0 

 
( 4.2) 2.1 ( 6.3) <0.1

16.  White Rock Church
            of the Nazarene 60,712 4 2 2.5 ( 3.0) 0.9

 
 ( 4.0) 1.8 ( 9.5) <0.1

17.  Bandelier 29,973 2 2 0.9 ( 3.8) 0.6
 
 ( 4.2) 0.7 ( 5.7) <0.1

________________________________________________________________________
Group Summary 21 11 4.1 ( 3.1) 0.6

 
 ( 4.2) 1.8 (17.9) <0.1

On-Site Stations, Controlled Areas
19.  TA-21 DP Site 15,631 1 0 2.7 ( 3.8) 2.7

 
 ( 3.8) 2.7 ( 3.8) <0.1

20.  TA-21, Area B 51,625 4 3 6.7 ( 5.1) 0.9
 
 ( 4.4) 2.7 ( 9.3) <0.1

21.  TA-6 68,196 4 2 12.6 ( 4.6) 1.3
 
 ( 3.2) 4.5 ( 7.6) <0.1

22.  TA-53 (LAMPF) 74,341 4 3 2.7 ( 3.4) 1.4
 
 ( 2.9) 1.8 ( 6.5) <0.1

23.  TA-52 Beta Site 37,049 2 2 1.7 ( 3.3) 1.0
 
 ( 3.2) 1.4 ( 4.6) <0.1

24.  TA-16, S Site 12,793 1 1 1.1 ( 4.7) 1.1
 
 ( 4.7) 1.1 ( 4.7) <0.1

26.  TA-49 35,544 2 2 1.1 ( 3.2) 0.0
 
 ( 3.6) 0.5 ( 4.8) <0.1

27.  TA-54, Area G 30,527 2 1 4.1 ( 3.2) 1.4
 
 ( 5.2) 2.7 ( 6.1) <0.1

30.  Booster P-2 27,968 2 1 4.9 ( 4.2) 0.6
 
 ( 4.4) 2.8 ( 6.1) <0.1

31.  TA 3 24,200 2 0 4.5 ( 6.4) 2.0
 
 ( 4.1) 3.2 ( 7.6) <0.1

________________________________________________________________________
Group Summary 24 15 12.6 ( 4.6) 0.0

 
 ( 3.6) 2.3 (20.0) <0.1
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Table IV-8.  (Cont.)

Concentrations (aCi/m
3
  [10

−18
 µCi/mL])

Total Air No. of Mean as a
Volume No. of Samples Percentage of

Station Location
a

 (m
3
) Samples <MDL

b
Max

c
  Min

c
  Mean

c
  Guide

d

____________________________________________________________________________________________
Waste Site Stations, Controlled Areas

34.  Area G-1
          NE Corner 66,917 4 2 3.7 ( 6.6) 1.3 ( 2.9) 2.4 ( 8.5) <0.1
35.  Area G-2
          South Fence 67,509 4 3 2.0 ( 7.6) 0.4 ( 2.9) 1.2 ( 9.3) <0.1
36.  Area G-3 Office 26,129 2 2 1.3 ( 4.4) 0.0 ( 4.8) 0.7 ( 6.5) <0.1
37.  Area G-4
          Water Tank 26,396 2 1 2.8 ( 4.9) 1.8 ( 4.2) 2.3 ( 6.5) <0.1

________________________________________________________________________
Group Summary 12 8 3.7 ( 6.6) 0.0 ( 4.8) 1.7 (15.6)

____________________
a
See Figure IV-4 for map of station locations.

b
MDL = 2 + 10

−18
 µCi/mL.

c
Uncertainties ( |2 σ) are in parentheses.

d
Controlled area DOE DAC = 2 + 10

−12
 µCi/mL; uncontrolled area DAC guide = 2 + 10

−14
 µCi/mL.

e
See Section VIII.D.3, Data Handling of Radiochemical Samples, for an explanation of the

  presence of negatives values.
NOTE:  Only those Airnet stations listed in this table are sampled for 

241
Am.

Table IV-9.  Airborne Uranium Concentrations for 1992

Concentrations (pg/m3)
Total Air No. of Mean as a
Volume No. of Samples Percentage of

Station Locationa (m3) Samples <MDLb Maximumc Minimumc Meanc Guided

_____________________________________________________________________________________________
Regional Stations (28|44 km), Uncontrolled Areas

+1.  Española 62,679 4 0 93.6 (13.4) 29.9 (15.8) 53.2 (36.2) <0.1
+2.  Pojoaque 68,874 4 0 158.4 (12.7) 27.0 (14.5) 95.8 (27.2) <0.1
+3.  Santa Fe 58,333 4 0 244.0 (19.9) 22.0 (15.4) 112.4 (30.4) <0.1

________________________________________________________________________
Group Summary 12 0 244.0 (19.9) 22.0 (15.4) 87.2 (54.5) <0.1

Perimeter Stations (0|4 km), Uncontrolled Areas
+4.  Barranca School 63,526 4 0 187.6 (18.1) 42.1 ( 7.4) 92.8 (26.8) <0.1
+5.  Urban Park 73,921 4 0 125.8 (14.0) 11.8 ( 9.4) 54.1 (31.9) <0.1
+6.  48th Street 66,282 4 0 138.4 (16.7) 19.9 (11.4) 57.1 (25.0) <0.1
+7.  Shell Station 60,763 4 0 75.1 ( 9.3) 36.1 (15.0) 62.8 (41.7) <0.1
+8.  McDonald's 56,508 4 0 48.7 (11.1) 29.9 (37.0) 39.1 (42.5) <0.1
+9.  Los Alamos Airport 77,457 4 0 158.3 (13.6) 39.2 ( 9.6) 91.4 (24.4) <0.1
10.  East Gate 69,905 4 0 325.5 (22.1) 44.5 ( 6.8) 122.8 (28.4) <0.1
11.  Well PM-1 65,152 4 0 45.5 ( 7.8) 20.6 (14.6) 29.7 (34.3) <0.1
12.  Royal Crest
          Trailer Park 63,157 4 0 65.7 ( 8.4) 39.4 (15.3) 55.4 (36.4) <0.1
13.  White Rock
          Piñon School 77,415 4 0 50.9 ( 6.6) 12.1 (11.1) 29.0 (15.0) <0.1
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Table IV-9.  (Cont.)

Concentrations (pg/m3)
Total Air No. of Mean as a
Volume No. of Samples Percentage of

Station Locationa (m3) Samples <MDLb Maximumc Minimumc Meanc Guided

_____________________________________________________________________________________________

Perimeter Stations (0|4 km), Uncontrolled Areas (Cont.)
14.  Pajarito Acres 58,919 4 0 29.7 (45.8) 4.6 ( 6.5) 20.7 (48.5) <0.1
15.  White Rock
          Fire Station 62,575 4 0 72.3 ( 9.4) 26.2 (15.0) 51.5 (21.0) <0.1
16.  White Rock Church
          of the Nazarene 60,712 4 0 59.0 (12.6) 14.0 (14.1) 30.2 (21.0) <0.1
17.  Bandelier 55,826 4 0 79.9 (40.8) 12.2 (13.6) 35.0 (44.2) <0.1

________________________________________________________________________

Group Summary 56 0 325.5 (22.1) 4.6 ( 6.5) 55.1 (123.3) <0.1

On-Site Stations, Controlled Areas
19.  TA-21, DP Site 63,977 4 0 143.9 (37.9) 7.2 ( 5.2) 65.5 (41.3) <0.1
20.  TA-21, Area B 51,625 4 0 114.4 (16.1) 20.3 (15.4) 61.8 (27.7) <0.1
21.  TA-6 68,196 4 0 74.0 (15.5) 14.0 (13.6) 46.0 (24.1) <0.1
22.  TA-53 (LAMPF) 74,341 4 0 544.1 (39.6) 31.4 ( 6.6) 178.4 (41.9) <0.1
23.  TA-52, Beta Site 63,758 4 0 138.2 (38.1) 18.6 ( 5.8) 63.6 (41.4) <0.1
24.  TA-16, S Site 47,643 3 0 73.6 (17.0) 39.2 ( 8.5) 55.4 (20.8) <0.1
25.  TA-16-450 60,313 4 0 51.0 (23.0) 15.3 (13.4) 35.5 (30.4) <0.1
26.  TA-49 72,353 4 0 126.4 (14.4) 11.3 (17.5) 68.6 (28.3) <0.1
27.  TA-54 67,833 4 0 129.2 (12.7) 8.2 (18.2) 50.0 (29.1) <0.1
28.  TA-33 69,164 4 0 30.9 (24.1) 15.9 ( 4.6) 22.9 (31.4) <0.1
29.  TA-2 (Omega) 42,788 4 0 107.2 (15.7) 46.9 ( 3.1) 63.2 (25.7) <0.1
30.  Booster P-2 61,466 4 0 57.3 (11.0) 28.2 (14.9) 41.6 (22.5) <0.1
31.  TA-3 59,199 4 0 94.5 (15.5) 11.1 (14.3) 51.3 (25.6) <0.1
32.  TA-48 52,864 4 0 162.0 (15.3) 23.1 (60.0) 82.0 (68.8) <0.1

________________________________________________________________________

Group Summary 55 0 544.1 (39.6) 7.2 ( 5.2) 63.3 (130.7) <0.1

Waste Site Stations, Controlled Areas
33.  Area AB 54,677 4 0 316.5 (61.1) 21.3 ( 7.7) 161.2 (67.9) <0.1
34.  Area G-1
          NE Corner 66,917 4 0 128.0 (16.8) 23.5 ( 7.4) 56.0 (35.8) <0.1
35.  Area G-2
          South Fence 47,212 3 0 47.4 ( 7.6) 21.2 (23.7) 34.1 (25.7) <0.1
36.  Area G-3 Gate 61,381 4 0 101.9 (10.1) 22.7 (16.8) 60.5 (24.7) <0.1
37.  Area G-4
          Water Tank 63,368 4 0 44.9 (11.1) 12.3 (14.9) 28.0 (21.9) <0.1

________________________________________________________________________

Group Summary 19 0 316.5 (61.1) 12.3 (14.9) 68.0 (87.5) <0.1
_______________
aSee Figure IV-4 for map of local stations.
bMDL = 1 pg/m

3
.

cUncertainties ( |2 σ) are in parentheses.
dControlled area DOE DAC = 2 + 108 pg/m

3
;

+uncontrolled area DAC guide = 1 + 105 pg/m
3
.
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Table IV-10.  Airborne 234U Concentrations for 1992

Concentrations (aCi/m3  [10−18 µCi/mL])
Total Air No. of Mean as a
Volume No. of Samples Percentage of

Station Locationa (m3) Samples <MDLb Maximumc Minimumc Meanc Guided

____________________________________________________________________________________________
Regional Stations (28−44 km), Uncontrolled Areas

+1.  Española 62,679 4 0 29.5 ( 4.1) 10.8 ( 6.0) 18.8 (13.2) <0.1
+2.  Pojoaque 68,874 4 0 50.5 ( 5.2) 10.8 ( 3.1) 29.6 ( 9.0) <0.1
+3.  Santa Fe 58,333 4 0 82.8 ( 6.5) 11.5 ( 5.8) 43.3 (10.6) <0.1

_____________________________________________________________________
Group Summary 12 0 82.8 ( 6.5) 10.8 ( 6.0) 30.6 (19.2) <0.1

Perimeter Stations (0−4 km), Uncontrolled Areas
+4.  Barranca School 63,526 4 0 43.1 ( 4.7) 11.0 ( 2.1) 21.6 ( 8.0) <0.1
+5.  Urban Park 73,921 4 1 15.2 ( 2.5) 2.8 ( 3.6) 8.4 (10.5) <0.1
+6.  48th Street 66,282 4 0 25.5 ( 3.7) 4.7 ( 4.3) 14.7 ( 8.2) <0.1
+7.  Shell Station 60,763 4 0 26.9 ( 6.9) 9.6 ( 5.7) 18.3 (15.5) <0.1
+8.  McDonald's 56,508 4 0 11.5 ( 2.1) 5.5 ( 6.1) 9.3 (15.8) <0.1
+9.  Los Alamos Airport 77,457 4 0 24.6 ( 3.9) 6.7 ( 3.6) 18.2 ( 6.6) <0.1
10.  East Gate 69,905 4 0 27.0 ( 2.9) 8.0 ( 5.1) 20.2 ( 7.0) <0.1
11.  Well PM-1 65,152 4 0 12.2 ( 2.1) 5.5 ( 5.5) 9.0 (12.8) <0.1
12.  Royal Crest
          Trailer Park 63,157 4 0 16.8 ( 2.3) 8.4 ( 5.8) 12.6 (13.3) <0.1
13.  White Rock,
          Piñon School 77,415 4 1 12.1 ( 1.9) 2.6 ( 4.2) 7.6 ( 5.2) <0.1
14.  Pajarito Acres 58,919 4 0 11.9 ( 3.1) 4.3 ( 2.0) 8.4 (18.4) <0.1
15.  White Rock
          Fire Station 62,575 4 0 19.6 ( 2.5) 4.2 ( 5.7) 15.1 ( 7.1) <0.1
16.  White Rock Church
          of the Nazarene 60,712 4 0 12.5 ( 3.7) 4.0 ( 5.3) 8.6 ( 7.1) <0.1
17.  Bandelier 55,826 4 1 10.6 (15.5) 3.1 ( 5.2) 7.0 (16.5) <0.1

_____________________________________________________________________
Group Summary 56 3 43.1 ( 4.7) 2.6 ( 4.2) 12.8 (43.6) <0.1

On-Site Stations, Controlled Areas
19.  TA-21, DP Site 63,977 4 0 27.6 (14.3) 6.0 ( 1.8) 14.2 (15.4) <0.1
20   TA-21, Area B 51,625 4 0 26.8 ( 5.5) 4.7 ( 5.8) 15.5 ( 8.9) <0.1
21.  TA-6 68,196 4 1 16.9 ( 4.5) 1.0 ( 5.1) 11.1 ( 7.8) <0.1
22.  TA-53 (LAMPF) 74,341 4 0 38.6 ( 4.6) 8.3 ( 3.9) 17.1 ( 6.6) <0.1
23.  TA-52, Beta Site 63,758 4 1 15.9 ( 2.3) 3.2 ( 5.1) 11.3 (15.7) <0.1
24.  TA-16, S-Site 47,643 3 0 23.4 ( 5.8) 8.7 ( 1.7) 17.8 ( 7.0) <0.1
25.  TA-16-450 60,313 4 1 8.7 ( 1.7) 3.4 ( 3.9) 6.0 (10.9) <0.1
26.  TA-49 72,353 4 1 12.7 ( 3.0) 2.1 ( 6.2) 8.2 ( 8.7) <0.1
27.  TA-54 67,833 4 1 40.3 ( 3.9) 0.0 ( 6.9) 16.6 (10.9) <0.1
28.  TA-33 69,164 4 0 8.2 ( 3.3) 4.8 ( 6.1) 6.9 (11.6) <0.1
29.  TA-2 (Omega) 42,788 4 0 30.0 ( 5.7) 5.6 ( 3.8) 15.1 ( 8.7) <0.1
30.  Booster P-2 61,466 4 0 15.9 ( 3.0) 5.8 ( 5.6) 13.1 ( 7.9) <0.1
31.  TA-3 59,199 4 1 35.2 ( 5.9) 3.2 ( 5.4) 17.6 ( 9.3) <0.1
32.  TA-48 52,864 4 0 52.2 ( 4.7) 5.1 (22.7) 23.5 (25.1) <0.1

_____________________________________________________________________
Group Summary 55 6 52.2 ( 4.7) 0.0 ( 6.9) 13.9 (44.9) <0.1
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Table IV-10.  (Cont.)

Concentrations (aCi/m3 [10−18 µCi/mL])
Total Air No. of Mean as a
Volume No. of Samples Percentage of

Station Locationa (m3) Samples <MDLb Maximumc Minimumc  Meanc   Guided

_____________________________________________________________________________________________
Waste Site Stations, Controlled Areas

33.  Area AB 54,677 4 0 23.7 (23.1) 5.1 ( 2.0) 15.0 (25.5) <0.1
34.  Area G-1
          NE Corner 66,917 4 0 30.3 ( 4.4) 9.0 ( 7.6) 16.0 (12.7) <0.1
35.  Area G-2
          South Fence 47,212 3 0 13.2 ( 2.3) 7.2 ( 9.0) 10.4 ( 9.5) <0.1
36.  Area G-3 Gate 61,381 4 0 29.1 ( 3.0) 11.0 ( 6.4) 22.6 ( 8.9) <0.1
37.  Area G-4
          Water Tank 63,368 4 1 32.4 ( 5.3) 2.1 ( 5.6) 12.8 ( 8.4) <0.1

_____________________________________________________________________
Group Summary 19 1 32.4 ( 5.3) 2.1 ( 5.6) 15.4 (32.4) <0.1
_______________
aSee Figure IV-4 for map of on-site and perimeter stations.
bMDL = 4 + 10−18 µCi/mL.
cUncertainties ( |2 σ) are in parentheses.
dControlled area DOE DAC = 2 + 10−12 µCi/mL;
+uncontrolled area DAC guide = 3 + 10−14 µCi/mL.

Table IV-11.  Airborne 235U Concentrations for 1992

Concentrations (aCi/m3  [10
|18 µCi/mL])

Total Air No. of Mean as a
Volume No. of Samples Percentage of

Station Locationa (m3) Samples <MDLb Maximumc Minimumc Meanc Guided

____________________________________________________________________________________________
Regional Stations (28|44 km), Uncontrolled Areas

+1.  Española 62,679 4 4 2.7 ( 1.8) 0.0 ( 5.2) 0.9 (10.8) <0.1
+2.  Pojoaque 68,874 4 3 3.6 ( 1.6) 0.0 ( 1.5) 1.6 ( 5.6) <0.1
+3.  Santa Fe 58,333 4 2 14.2 ( 2.7) 0.0 ( 2.2) 5.3 ( 6.5) <0.1

_____________________________________________________________________
Group Summary 12 9 14.2 ( 2.7) 0.0 ( 5.2) 0.2 (13.8) <0.1

Perimeter Stations (0|4 km), Uncontrolled Areas
+4.  Barranca School 63,526 4 4 2.1 ( 1.9) 0.6 ( 2.1) 1.4 ( 5.5) <0.1

+5.  Urban Park 73,921 4 4 1.3 ( 7.8) |0.8
e
( 1.9) 0.4 ( 8.8) <0.1

+6.  48th Street 66,282 4 3 4.3 ( 2.2) |1.1 ( 2.3) 1.0 ( 5.3) <0.1
+7.  Shell Station 60,763 4 4 2.5 ( 1.7) 0.3 (10.8) 1.2 (12.1) <0.1
+8.  McDonald's 56,508 4 4 0.8 ( 1.7) 0.0 ( 2.1) 0.4 (13.6) <0.1
+9.  Los Alamos Airport 77,457 4 4 2.3 ( 1.6) 0.2 ( 3.2) 1.2 ( 4.3) <0.1
10.  East Gate 69,905 4 4 2.7 ( 1.5) 0.5 ( 4.4) 1.5 ( 5.3) <0.1
11.  Well PM-1 65,152 4 4 2.2 ( 1.8) 0.0 ( 4.8) 0.7 (11.0) <0.1
12.  Royal Crest
          Trailer Park 63,157 4 3 4.9 ( 1.6) 0.0 ( 5.1) 1.8 (11.5) <0.1
13.  White Rock,
          Piñon School 77,415 4 4 1.4 ( 1.5) |0.2 ( 3.7) 0.3 ( 4.5) <0.1
14.  Pajarito Acres 58,919 4 4 2.2 ( 1.9) 0.0 (15.2) 0.9 (16.0) <0.1
15.  White Rock
          Fire Station 62,575 4 4 1.4 ( 2.4) 0.0 ( 5.0) 0.6 ( 6.0) <0.1
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Table IV-11.  (Cont.)

Concentrations (aCi/m3 [10
|18 µCi/mL])

Total Air No. of Mean as a
Volume No. of Samples Percentage of

Station Locationa (m3) Samples <MDLb Maximumc Minimumc  Meanc   Guided

_____________________________________________________________________________________________

Perimeter Stations (0|4 km), Uncontrolled Area (Cont.)
16.  White Rock Church
          of the Nazarene 60,712 4 3 3.2 ( 3.7) 0.3 ( 4.7) 1.4 ( 6.4) <0.1
17.  Bandelier 55,826 4 4 1.0 (13.5) 0.0 ( 1.9) 0.4 (14.5) <0.1

_____________________________________________________________________

Group Summary 56 53 4.9 ( 1.6) |1.1 ( 2.3) 0.3 (36.5) <0.1

On-Site Stations, Controlled Areas
19.  TA-21, DP Site 63,977 4 3 5.0 (12.6) 0.0 ( 1.5) 1.9 (13.5) <0.1
20   TA-21, Area B 51,625 4 4 2.6 ( 2.1) |0.3 ( 5.1) 1.2 ( 6.4) <0.1
21.  TA-6 68,196 4 4 1.7 ( 1.7) 0.0 ( 1.9) 0.5 ( 5.4) <0.1
22.  TA-53 (LAMPF) 74,341 4 4 1.8 ( 1.7) |0.3 ( 1.6) 0.6 ( 4.5) <0.1
23.  TA-52, Beta Site 63,758 4 4 1.8 ( 4.5) 0.8 ( 1.6) 1.4 (13.6) <0.1
24.  TA-16, S|Site 47,643 3 3 2.0 ( 2.5) 0.9 ( 2.0) 1.3 ( 3.5) <0.1
25.  TA-16|450 60,313 4 4 0.5 ( 4.3) 0.0 ( 3.7) 0.2 ( 9.6) <0.1
26.  TA-49 72,353 4 4 2.0 ( 1.6) |2.3 ( 3.0) 0.3 ( 5.7) <0.1
27.  TA-54 67,833 4 2 5.6 ( 3.2) 0.0 ( 1.5) 2.4 ( 7.2) <0.1
28.  TA-33 69,164 4 4 1.0 ( 1.6) |1.5 ( 5.3) |0.3 ( 9.9) <0.1
29.  TA-2 (Omega) 42,788 4 4 1.7 ( 3.5) |0.5 ( 4.7) 0.7 ( 6.4) <0.1
30.  Booster P|2 61,466 4 4 1.9 ( 1.7) 0.3 ( 4.9) 1.0 ( 6.0) <0.1
31.  TA-3 59,199 4 4 2.7 ( 1.8) 0.0 ( 3.2) 1.1 ( 6.0) <0.1
32.  TA-48 52,864 4 2 6.0 ( 4.3) 0.0 ( 5.1) 2.6 (21.1) <0.1

_____________________________________________________________________

Group Summary 55 50 6.0 ( 4.3) |2.3 ( 3.0) 0.4 (36.1) <0.1

Waste Site Stations, Controlled Areas
33.  Area AB 54,677 4 4 1.5 ( 8.9) |1.2 (20.2) 0.6 (22.2) <0.1
34.  Area G-1
          NE Corner 66,917 4 4 2.4 ( 7.7) 1.2 ( 1.8) 1.7 (10.4) <0.1
35.  Area G-2
          South Fence 47,212 3 3 0.9 ( 7.9) 0.6 ( 1.5) 0.7 ( 8.2) <0.1
36.  Area G-3 Gate 61,381 4 3 4.1 ( 2.2) 0.0 ( 5.6) 1.7 ( 6.2) <0.1
37.  Area G-4
          Water Tank 63,368 4 4 2.8 ( 2.8) 0.0 ( 1.7) 1.3 ( 6.1) <0.1

_____________________________________________________________________

Group Summary 19 18 4.1 ( 2.2) |1.2 (20.2) 0.5 (27.3)
_______________
aSee Figure IV-4 for map of on|site and perimeter stations.
bMDL = 2 + 10

|18 µCi/mL.
cUncertainties ( |2 σ) are in parentheses.
dControlled area DOE DAC = 2 + 10

|12 µCi/mL; uncontrolled area DAC guide = 3 + 10
|14 µCi/mL.

e
See Section VIII.D.3, Data Handling of Radiochemical Samples, for an explanation of

+the presence of negatives values.
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Table IV-12.  Airborne 238U Concentrations for 1992

Concentrations (aCi/m3  [10−18 µCi/mL])
Total Air No. of Mean as a
Volume No. of Samples Percentage of

Station Locationa (m3) Samples <MDLb Maximumc Minimumc Meanc Guided

____________________________________________________________________________________________
Regional Stations (28−44 km), Uncontrolled Areas

+1.  Española 62,679 4 0 31.0 ( 4.2) 10.0 ( 4.5) 17.7 (10.5) <0.1
+2.  Pojoaque 68,874 4 0 52.6 ( 4.0) 9.1 ( 4.1) 31.9 ( 8.4) <0.1
+3.  Santa Fe 58,333 4 0 80.9 ( 6.4) 7.3 ( 4.4) 36.9 ( 9.3) <0.1

_____________________________________________________________________
Group Summary 12 0 80.9 ( 6.4) 7.3 ( 4.4) 28.8 (16.4) <0.1

Perimeter Stations (0−4 km), Uncontrolled Areas
+4.  Barranca School 63,526 4 0 62.6 ( 5.8) 14.0 ( 2.1) 30.9 ( 8.2) <0.1
+5.  Urban Park 73,921 4 0 42.1 ( 4.4) 3.9 ( 2.7) 18.1 ( 9.4) <0.1
+6.  48th Street 66,282 4 0 45.8 ( 5.3) 6.6 ( 3.2) 19.0 ( 7.6) <0.1
+7.  Shell Station 60,763 4 0 25.0 ( 2.8) 12.0 ( 4.2) 20.9 (12.3) <0.1
+8.  McDonald's 56,508 4 0 16.3 ( 3.4) 10.0 (10.5) 13.1 (12.2) <0.1
+9.  Los Alamos Airport 77,457 4 0 52.9 ( 4.3) 13.1 ( 2.7) 30.5 ( 7.6) <0.1
10.  East Gate 69,905 4 0 109.0 ( 7.1) 14.7 ( 2.0) 41.0 ( 8.8) <0.1
11.  Well PM-1 65,152 4 0 15.2 ( 2.4) 6.9 ( 4.1) 9.8 ( 9.8) <0.1
12.  Royal Crest
          Trailer Park 63,157 4 0 22.0 ( 2.6) 13.2 ( 4.4) 18.3 (10.5) <0.1
13.  White Rock,
          Piñon School 77,415 4 0 17.1 ( 2.0) 4.1 ( 3.1) 9.7 ( 4.3) <0.1
14.  Pajarito Acres 58,919 4 1 10.0 (13.0) 1.4 ( 1.9) 6.8 (13.8) <0.1
15.  White Rock
          Fire Station 62,575 4 0 24.2 ( 2.9) 8.8 ( 4.2) 17.2 ( 6.1) <0.1
16.  White Rock Church
          of the Nazarene 60,712 4 0 19.3 ( 3.7) 4.7 ( 4.0) 9.9 ( 6.1) <0.1
17.  Bandelier 55,826 4 0 26.7 (11.6) 4.0 ( 3.9) 11.7 (12.6) <0.1

_____________________________________________________________________
Group Summary 56 1 109.0 ( 7.1) 1.4 ( 1.9) 18.4 (36.0) <0.1

On-Site Stations, Controlled Areas
19.  TA-21, DP Site 63,977 4 1 47.5 (10.8) 2.4 ( 1.5) 21.7 (11.8) <0.1
20   TA-21, Area B 51,625 4 0 38.0 ( 5.0) 6.9 ( 4.4) 20.6 ( 8.4) <0.1
21.  TA-6 68,196 4 0 24.8 ( 4.9) 4.6 ( 3.9) 15.3 ( 7.3) <0.1
22.  TA-53 (LAMPF) 74,341 4 0 182.3 (13.0) 10.6 ( 2.0) 59.8 (13.6) <0.1
23.  TA-52, Beta Site 63,758 4 0 46.1 (10.8) 6.0 ( 1.7) 21.1 (11.8) <0.1
24.  TA-16, S-Site 47,643 3 0 24.4 ( 5.3) 13.0 ( 2.6) 18.4 ( 6.4) <0.1
25.  TA-16-450 60,313 4 0 17.1 ( 6.5) 5.1 ( 3.9) 11.9 ( 8.7) <0.1
26.  TA-49 72,353 4 0 42.1 ( 4.6) 4.2 ( 5.4) 23.0 ( 8.7) <0.1
27.  TA-54 67,833 4 1 42.8 ( 4.0) 2.8 ( 5.2) 16.4 ( 8.7) <0.1
28.  TA-33 69,164 4 0 10.3 ( 6.8) 5.2 ( 1.3) 7.7 ( 9.0) <0.1
29.  TA-2 (Omega) 42,788 4 0 35.7 ( 4.7) 15.7 ( 0.9) 21.1 ( 7.7) <0.1
30.  Booster P-2 61,466 4 0 19.0 ( 3.3) 9.4 ( 4.2) 13.8 ( 6.6) <0.1
31.  TA-3 59,199 4 0 31.3 ( 4.9) 3.7 ( 4.1) 17.0 ( 7.8) <0.1
32.  TA-48 52,864 4 0 53.8 ( 4.8) 7.7 (17.0) 27.1 (19.9) <0.1

_____________________________________________________________________
Group Summary 55 2 182.3 (13.0) 2.4 ( 1.5) 21.1 (38.7) <0.1
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Table IV-12.  (Cont.)

Concentrations (aCi/m3 [10−18 µCi/mL])
Total Air No. of Mean as a
Volume No. of Samples Percentage of

Station Locationa (m3) Samples <MDLb Maximumc Minimumc  Meanc   Guided

_____________________________________________________________________________________________
Waste Site Stations, Controlled Areas

33.  Area AB 54,677 4 0 106.4 (17.3) 7.0 ( 2.3) 54.0 (19.4) <0.1
34.  Area G-1
          NE Corner 66,917 4 0 42.8 ( 5.4) 7.6 ( 2.2) 18.5 (10.5) <0.1
35.  Area G-2
          South Fence 47,212 3 0 15.8 ( 2.3) 7.0 ( 6.7) 11.3 ( 7.4) <0.1
36.  Area G-3 Gate 61,381 4 0 33.9 ( 3.3) 7.6 ( 4.8) 20.1 ( 7.4) <0.1
37.  Area G-4
          Water Tank 63,368 4 0 14.6 ( 3.3) 4.1 ( 4.2) 9.2 ( 6.4) <0.1

_____________________________________________________________________
Group Summary 19 0 106.4(17.3) 4.1 ( 4.2) 22.6 (25.2) <0.1
_______________
aSee Figure IV-4 for map of on-site and perimeter stations.
bMDL = 3 + 10−18 µCi/mL (Table D-38).
cUncertainties ( |2 σ) are in parentheses.
dControlled area DOE DAC = 2 + 10−12 µCi/mL;
+uncontrolled area DAC guide = 3 + 10−14 µCi/mL.

Table IV-13.  Airborne 131I Concentrations for 1992

Concentrations (pCi/m
3
  [10

-12
 µCi/mL])

Total Air No. of Mean as a
Volume No. of Samples Percentage of

Station Locationa (m3) Samples <MDLb Maximumc Minimumc Meanc Guide
d

____________________________________________________________________________________________
Perimeter Stations (0−4 km), Uncontrolled Areas

+8.  McDonald's 69 13 13 3 (5) |3
e

(+2) 1 (+20) <0.2
16.  White Rock Church
         of the Nazarene 69 14 14 4 (4) |1 (+6) 1 (+20) <0.3

On-Site Stations, Controlled Areas
20.  TA-21, Area B 56 11 11 2 (4) |1 (+5) 1 (+10) <0.2
21.  TA-6 65 14 14 4 (6) |40 (70) -2 (100) <0.4
32.  TA-48 67 14 14 5 (3) 2 (+3) 2 (+40) <0.5

_____________________________________________________________________
66 66 5 (3) |40 (70) 1 (+50) <0.2

_______________
aSee Figure IV-4 for map of stations.  These are the only stations monitored for 

131
I.

b
MDL = 1 + 10

-11
 µCi/mL.

c
Uncertainties (|2 σ) are in parentheses.

dUncontrolled area DOE DAC = 4 + 10
-10

 µCi/mL.
e
See Section VIII.D.3, Data Handling of Radiochemical Samples,

+for an explanation of the presence of negatives values.
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d.  Air Monitoring at Area G and Area AB.

In addition to the routine air monitoring performed for the environmental surveillance program, four additional
air samplers are operated within the controlled area at TA-54, Area G and a fifth air sampler is operated at Area AB
at TA-49 as part of a program monitoring on-site conditions at radioactive waste management areas.

These samplers measure air concentrations of 
3
H, 

234
U, 

235
U, 

238
U, 

238
Pu, 

239,240
Pu, and 

241
Am.  The Area G

samplers are located near active waste disposal operations areas, and the measured air concentrations reflect these
operations.  The air sampling results for 1992 are given in Tables IV-5 through IV-12.  All measured air con-
centrations are slightly above background but are less than 0.1% of the DOE's radioactivity DAC guides for on-site
areas.  Although the radioactivity DACs for off-site areas do not apply to these on-site areas, the annual average air
concentrations measured during 1992 also are less than 0.1% of these more restrictive DAC guides.

The air concentration of 
238

Pu at sampler G-1 was measured during 1992 to be 3.8 aCi/m
3
 (3.8 [|18.3] + 10

-18

µCi/mL), which is less than 0.1% of the DOE DAC guide for on-site areas.  In the past, 
238

Pu concentrations at
Station G-1 have been elevated due to a spill near the air sampler (EPG 1993).

Air concentrations of 
3
H at air sampler G-2 were observed to be higher than readings from other samplers in the

area.  The 1992 average air concentration was measured to be 164.0 pCi/m
3
 (164.0 [|38.4] + 10

-12
 µCi/mL), which

is less than 0.1% of the on-site DAC guide.  All other air samplers at Area G measured 
3
H concentrations within the

range of those observed elsewhere.  The G-2 air sampler is located south of shafts used to dispose of higher level
waste containing tritium and reflects the air concentrations close to these shafts.

Air concentrations of other radionuclides were also small percentages of the DAC guides and reflect ongoing
operations at Area G during 1992.  These estimates are confirmed by routine environmental monitoring in off-site
areas.  All measured air concentrations in off-site areas were less than 0.1% of the DOE concentration guides.

The measured air concentrations at the TA-49, Area AB, air sampler showed no increase above background
levels.  TA-49, Area AB is located along the southern boundary of the Laboratory where below ground experiments
were performed with fissionable material (plutonium and enriched uranium) between 1959 and 1961.

2.  Nonradioactive Air Quality.

a.  Introduction.  In addition to the radiological monitoring network, the Laboratory operates a network of
nonradiological ambient air monitors.  Because the Los Alamos area lies in a remote area far from large metropoli-
tan areas and major sources of air pollution, extensive monitoring has not been conducted.  The Laboratory operates
monitors to routinely measure primary (or "criteria") pollutants, beryllium, acid precipitation, and visibility.

b.  Monitoring Network.  The nonradiological monitoring network consists of a variety of monitoring
stations:  on-site criteria pollutant monitor, 17 beryllium monitors, 1 perimeter acid rain monitor, and 1 perimeter
visibility monitoring station.

c.  Primary Pollutants.  The New Mexico Environment Department (NMED) operates the Laboratory-owned
criteria pollutant monitoring station at TA-49, adjacent to Bandelier National Monument.  This station, which began
operation in the second quarter of 1990, continuously monitors air concentrations of nitrogen dioxide (NO

2
), ozone

(O
3
), and sulfur dioxide (SO

2
).  Filters to trap small particulate matter (less than 10 microns in diameter | PM

10
) are

collected every 6 days and weighed.  The NMED analyzes all results and provides the results to the Laboratory.  The
data collected during 1992 are shown in Table IV-14.  Measured ozone concentrations do not exceed the federal
primary or secondary standard.  However, the maximum hourly concentration exceeded the New Mexico ambient
standard.

The ozone levels in many areas of the state exceeded state standards, although the causes are unknown; the ozone
levels  may result from transport from urban areas or may be generated by local sources.  Because the New Mexico
Air Quality Act does not specifically require compliance with state standards, there are no enforcement actions
associated with these levels.  Instead, the state uses these standards as guidelines for setting allowable emission
limits for regulated sources based on modeling results.  At present, LANL is not affected by these emission limits.

d.  Beryllium.  The Laboratory conducts beryllium monitoring at 17 monitoring stations:  1 regional station
(28-44 km), 8 perimeter stations (0-4 km), and 8 on-site stations.  Biweekly samples are taken, composited
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Table IV-14.  Nonradiological Ambient Air Monitoring Results for 1992

Averaging New Mexico Federal Standards Measured
Pollutant Time Unit Standard   Primary  Secondary Concentrations
_____________________________________________________________________________________________

Sulfur dioxidea Annual arithmetic mean ppm 0.02 0.03 0.0005
24 hours ppm 0.10 0.14
+3 hours ppm 0.05
+1 hour+ ppm 0.009

PM
10

a
 

Annual arithmetic mean µg/m3 50 50 8

24 hours µg/m3 150 150 21

Ozonea +1 hour+ ppm 0.12 0.12 0.076

Nitrogen dioxidea Annual arithmetic mean ppm 0.05 0.053 0.053 0.002
24 hours ppm 0.10
+1 hour+ ppm 0.02

Berylliumb Calendar quarter ng/m
3

0.02

30 day ng/m
3

10

_______________
aMeasurements made at Bandelier Monitoring Compound.
bMeasurement made at TA-52.

quarterly, and analyzed.  Table IV-15 presents the results for 1992.  All concentrations were well below the New
Mexico ambient air standards.

e.  Acid Precipitation.  The Environmental Protection Group (EM-8) operates a wet deposition station that is
part of the National Atmospheric Deposition Program (NADP) network.  The station is located at the Bandelier
National Monument perimeter station.  The 1992 annual and quarterly deposition rates are presented in Table IV-16.
The mean field pH is reported as a logarithmic mean.  Previous Environmental Surveillance at Los Alamos reports
have incorrectly reported field pH as a linear mean; corrected logarithmic field pH means for 1990 and 1991 are
presented in Table D-9.

Deposition rates for the various ionic species vary widely and are somewhat dependent on precipitation.  The
highest deposition rates usually coincide with high precipitation.  The lowest rates normally occur in the winter,
probably reflecting the decrease in wind-blown dust.  The ions in the rainwater are from both nearby and distant
anthropogenic and natural sources.  High nitrate and sulfate deposition may be caused by anthropogenic sources,
such as motor vehicles, copper smelters, and power plants.

The natural pH of rainfall, without anthropogenic contributions, is unknown.  Because of the contribution from
entrained alkaline soil particles in the southwest, natural pH may be higher than 5.6, the pH of rainwater in equilib-
rium with atmospheric carbon dioxide.  Some studies indicate that there may be an inverse relationship between
elevation and pH.

f.  Visibility.  Since October 1988, LANL has operated a visibility monitoring station on site (TA-49, TA-33)
adjacent to Bandelier National Monument.  Measurements are performed using protocols established for the
National Park Service, Forest Service, EPA, and other government agencies under the auspices of the IMPROVE
(Interagency Monitoring of Protected Visual Environments) Network.  Data collected to date indicate that the
visibility near the monitoring site is generally very good, with the visual range exceeding 110 km (68 miles) or more
most of the time (Table IV-17).  On the clearest days, visibility exceeds 144 km (90 miles).

Factors that affect visibility at Bandelier National Monument and other locations include the amount of man-
made pollution in the air, the amount of natural particles and light scattering or light absorbing gases in the air, and
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Table IV-15.  Airborne Beryllium Concentrations for 1992

Total Air

Volume No. of
Concentrations (ng/m3)

Station Locationa (m3) Samples Maximum
b

Minimum
b

Mean
b

_____________________________________________________________________________________________
OFF-SITE STATIONS, UNCONTROLLED AREAS

Regional (28|44 km)
Pojoaque 68,874 4 0.03 (0.01) 0.01 (0.00) 0.02 (0.02)

___________________________________________________________________
Group Summary 4 0.03 (0.01) 0.01 (0.00) 0.02 (0.02)

Perimeter (0|4 km)
Barranca School 63,526 4 0.05 (0.01) 0.01 (0.01) 0.03 (0.02)
Los Alamos, 48th Street 31,327 2 0.02 (0.00) 0.01 (0.00) 0.01 (0.00)
Shell Station 60,763 4 0.03 (0.02) 0.02 (0.00) 0.02 (0.02)
East Gate 17,777 1 0.02 (0.01) 0.02 (0.01) 0.02 (0.01)
Royal Crest 13,782 1 0.02 (0.00) 0.02 (0.00) 0.02 (0.00)
White Rock - Piñon School 38,965 2 0.01 (0.00) 0.01 (0.00) 0.01 (0.00)
Pajarito Acres 25,893 2 0.02 (0.00) 0.01 (0.00) 0.02 (0.00)
Bandelier 25,853 2 0.02 (0.00) 0.01 (0.00) 0.02 (0.00)

___________________________________________________________________
Group Summary 18 0.05 (0.01) 0.01 (0.00) 0.02 (0.03)

ON-SITE STATIONS, CONTROLLED AREAS
TA-21 DP Site 37,193 2 0.01 (0.00) 0.01 (0.00) 0.01 (0.00)
TA-21 Area B 24,837 2 0.03 (0.02) 0.02 (0.02) 0.02 (0.02)
TA-53 LAMPF 36,459 2 0.02 (0.01) 0.02 (0.01) 0.02 (0.02)
TA-52 Beta Site 26,710 2 0.02 (0.00) 0.01 (0.00) 0.02 (0.00)
TA-16 S-Site 12,793 1 0.02 (0.00) 0.02 (0.00) 0.02 (0.00)
TA-16-450 34,601 2 0.01 (0.00) 0.01 (0.00) 0.01 (0.00)
TA-49 36,809 2 0.02 (0.01) 0.01 (0.00) 0.02 (0.01)
TA-3 24,200 2 0.02 (0.00) 0.01 (0.00) 0.01 (0.00)

___________________________________________________________________
Group Summary 15 0.03 (0.02) 0.01 (0.00) 0.02 (0.03)

_______________
aSee Figure IV-4 for map of off-site perimeter and on-site stations.
bUncertainties ( |2 σ) are in parentheses.

meteorological factors like relative humidity and precipitation.  At Bandelier, the visibility typically ranges from 64
to 144 km (40 to 90 miles).  Most of the periods at the low end of this range typically have relatively high humidity
or in other ways are adversely affected by weather conditions.  Excluding periods of adverse weather, visibility at
Bandelier is rarely (less than 10% of the time) less than about 88 km (55 miles).
During mid-October 1992, while a forest fire burned near the monitoring site, the average visibility was typically
between 64 and 80 km (40 and 50 miles) even though the humidity was relatively low (between 20% and 60%).
While these visibility ranges would be considered good in many urban areas and even in some remote areas of the
eastern US, only a few episodes of lower visibility have been observed at Bandelier since monitoring began.

D.  Surface Water Monitoring

1.  Introduction.
Surface waters from off-site (regional and perimeter) and on-site (Laboratory and DOE lands) stations are mon-

itored to routinely survey the environmental effects of Laboratory operations.  As described in Section II.C, there are
no perennial surface water flows that extend completely across the Laboratory in any of the canyons.  Spring-fed
flow originating on the flanks of the Jemez Mountains in Los Alamos Canyon maintains a flow into the Los Alamos
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Table IV-16. Annual and Quarterly Wet Deposition Statistics for 1992

1992 Quarter
________________________________________

First Second Third Fourth Annual
___________________________________________________________________________

Field pH (Log.)

Mean 5.0 5.0 4.8 4.8 4.9
Minimum 4.8 4.8 4.7 4.7 4.7
Maximum 5.2 5.0 5.0 4.9 5.2

Precipitation (m) 3.9 9.4 12.2 10.1 35.6

Deposition (microequivalents per square meter)
Ca 150 1,397 1,248 449 3,244
Mg 25 173 197 49 444
K 5 72 107 8 192
Na 52 365 265 144 826
NH

4
277 1,275 1,109 333 2,994

NO
3

484 1,484 1,791 629 4,388

Cl 85 226 254 85 650
SO

4
562 1,770 2,103 833 5,268

PO
4

NR NR NR NR NR

H 524 555 1,150 532 2,761
___________________________
NR = Not reported.

Table IV-17.  Median Visibility Measured at
   Bandelier National Monument in 1992

Median Visibility
Season km (mi)
______________________________________

Winter (12/91|2/92) 124 (77)
Spring (3/92|5/92) 117 (73)
Summer (6/92|8/92) 104 (64)
Fall (9/92|11/92) 110 (68)
______________________________________

Reservoir on US Forest Service lands west of the Laboratory.  Discharge from the reservoir supports flow onto
the western portion of the Laboratory for much of the year; during spring snowmelt, this flow is often sufficient to
extend across the entire Laboratory for several weeks.  Two canyons have perennial or intermittent spring-fed flows
over short distances east of the Laboratory in White Rock Canyon:  Pajarito Canyon (on Los Alamos County land)
and Ancho Canyon (on DOE land).

Periodic natural surface run-off occurs in two modes:  (1) spring snowmelt run-off that occurs over highly vari-
able periods of time (days to weeks) at a low discharge rate and sediment load, and (2) summer run-off from thun-
derstorms that occurs over a short period of time (hours) at a high discharge rate and sediment load.  None of the
surface waters within the Laboratory are a source of municipal, industrial, or irrigation water.  The waters are used
by wildlife.
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Most canyons receive discharges from some of the approximately 140 NPDES permitted industrial and sanitary
effluent outfalls, which support flows for varying distances in some of the canyons.  The largest effluent-supported
flow is in Sandia Canyon from the TA-3 Sanitary Sewage Plant.  In 1992, treated radioactive liquid waste effluents
containing residual radioactivity were released only from the central Radioactive Liquid Waste Treatment Plant at
TA-50 into the Mortandad Canyon drainage.  In the past, Pueblo and Los Alamos canyons also received effluents
containing radioactivity.

Concentrations of radionuclides in environmental water samples, whether from within the DOE site boundaries
or from off site, are compared with the ingested water Derived Concentration Guide (DCGs) for members of the
public.  (See Section V.C.2 for further explanation.)  Routine chemical analyses of water samples have been carried
out for many constituents over a number of years to monitor general water quality.  For the stream channels that
cross the DOE lands, nonradioactive chemical quality analyses of surface water samples from the on-site and down-
stream off-site locations are compared with NMED Livestock and Wildlife Watering Standards (NMWQCC 1991).
2. Monitoring Network.

The locations of surface water monitoring stations are shown in Figures IV-5 and IV-6 and are listed in
Table D-10.

a.  Off-Site Regional Stations.  Regional surface water samples were collected within 75 km (47 mi) of the
Laboratory from six stations on the Rio Grande, the Rio Chama, and the Jemez River.  The six water sampling
stations are located at current or former US Geological Survey (USGS) gaging stations.  These waters provide base-
line data for radiochemical and chemical analyses in areas beyond the Laboratory boundary.  Stations on the Rio
Grande were at Embudo, Otowi, Cochiti, and Bernalillo (a former gaging station).

The Rio Grande at Otowi, just east of Los Alamos, has a drainage area of 37,037 km
2
 (14,300 mi

2
) in southern

Colorado and northern New Mexico.  Discharge for the periods of record (1895 to 1905 and 1909 to 1992) has

ranged from a minimum of 1.7 m
3
/s (60 ft

3
/s) in 1902 to 683 m

3
/s (24,400 ft

3
/s) in 1920.  The discharge for water

year 1992 (October 1991 through September 1992) ranged from 13.4 m
3
/s (479 ft

3
/s) in October to 164 m

3
/s

(5,840 ft
3
/s) in April (USGS 1993).

The Rio Chama is a tributary of the Rio Grande
upstream from Los Alamos.  At Chamita, on the Rio

Chama, the drainage area above the station is 8,140 km
2

(3,143 mi
2
) in northern New Mexico, together with a

small area in
southern Colorado.  Since 1971, some flow has been
supplied by transmountain diversion water from the San
Juan drainage.  Flow at the Chamita gage is governed
by release from several reservoirs.  Discharge at

Chamita during water year 1992 ranged from 2.5 m
3
/s

(88 ft
3
/s) in October to 73 m

3
/s (2,610 ft

3
/s) in June.

The station at Jemez on the Jemez River drains an
area of the Jemez Mountains west of Los Alamos.  The
Fenton Hill Hot Dry Rock Geothermal Facility (TA-57)
is located within this drainage.  The drainage area is

small, about 1,220 km
2
 (471 mi

2
).  During water year

1992, discharge (as measured at the gage 3.5 mi north

of Jemez) ranged from 0.6 m
3
/s (22 ft

3
/s) in September

to 29 m
3
/s (1,050 ft

3
/s) in April.  The river is a tributary

of the Rio Grande downstream from Los Alamos.
Surface waters from the Rio Grande, the Rio

Chama, and the Jemez River are used for irrigation of
crops in the valleys, both upstream and downstream
from Los Alamos.  These rivers also run through
recreational areas on state and federal lands.
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b.  Off-Site Perimeter Stations.

Radioactive Effluent Areas.  Effluent-associated radionuclides occur off site in Pueblo and Los Alamos
canyons.  The residual contaminants are from past discharges and are predominantly associated with sediments in
the canyons (see Section IV.E for further information).  Some resuspension and redissolution occurs when surface
flows move across these sediments, resulting in measurable concentrations in the surface waters.
Acid Canyon, a small tributary of Pueblo Canyon, is a former on-site release area for industrial effluents.  Acid
Canyon and the upper portion of Pueblo Canyon are on what is now Los Alamos County land about 1,190 m
(3,900 ft) west of the Los Alamos-Santa Fe County Line.  Acid-Pueblo Canyon received untreated and treated
industrial effluent containing residual radionuclides from 1944 to 1964 (ESG 1981).  Most of the residual radioac-
tivity from these historical releases is now associated with the sediments in Pueblo Canyon with an estimated total
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inventory of about 600 mCi of plutonium (ESG 1981).  About two-thirds (400 mCi) of this total are in the DOE-
owned portion of lower Pueblo Canyon.  Pueblo Canyon presently receives treated sanitary effluent from the Los
Alamos County Bayo sewage treatment plant in the middle reach of Pueblo Canyon.  Increased discharge of sanitary
effluent from the county treatment plant, starting in 1990, resulted in nearly continual flow during most days of all
months except June and July in the lower reach of Pueblo Canyon and across the DOE land into the off-site lower
reach of Los Alamos Canyon on San Ildefonso Pueblo land.  (See Section IV.E.5 for a discussion of the transport of
radionuclides on sediments in surface run-off.)
This effluent flow from Pueblo Canyon into Los Alamos Canyon generally extends to somewhere between Totavi
(just east of the DOE-San Ildefonso Pueblo boundary) and the confluence of Guaje and Los Alamos canyons.
During the peak irrigating season (mid-June through early August), the reduction in treatment plant discharge
because of effluent diversion for golf course irrigation and higher evapotranspiration eliminates flow from Pueblo
Canyon into Los Alamos Canyon.
The off-site surface water sampling stations are at Acid Weir (where Acid Canyon joins the main channel of Pueblo
Canyon), Pueblo 1, and Pueblo 2.  Flow is irregular at these locations and depends mainly on snowmelt and
thunderstorm run-off and on return flow from the shallow alluvium.  In the past, discharges from the Los Alamos
County Pueblo Canyon sanitary sewage plant upstream from the confluence with Acid Canyon maintained more
regular flow; however, discharges to the stream from this plant were permanently discontinued in 1991.  In lower
Los Alamos Canyon, off-site surface water samples are collected at its confluence with the Rio Grande.

Other Areas.  Off-site perimeter stations within about 4 km (2.5 mi) of the Laboratory boundary include
surface water stations at Los Alamos Reservoir, Guaje Canyon, and Frijoles Canyon.  Los Alamos Reservoir, in

upper Los Alamos Canyon on the flanks of the mountains west of Los Alamos, has a capacity of 51,000 m
3
 (41

ac ft) and a drainage area of 16.6 km
2
 (6.4 mi

2
) above the intake.  The reservoir is used for recreation and limited

storage of water for irrigation of landscaping in the townsite.
The station in Guaje Canyon is below Guaje Reservoir, which is located in upper Guaje Canyon and has a capacity

of 871 m
3
 (0.7 ac-ft) and a drainage area above the intake of about 14.5 km

2
 (5.6 mi

2
).  Flow into the reservoir is

maintained by perennial springs.  The stream and reservoir are used for recreation and for storing water used for
landscape irrigation in the townsite.
Surface water flow in Frijoles Canyon is sampled at Bandelier National Monument Headquarters.  Flow in the
canyon is from spring discharge in the upper reach of the canyon.  The drainage area above the monument head-

quarters is about 44 km
2
 (17 mi

2
) (Purtymun 1980a).  Surface flow in Frijoles Canyon is also sampled at the

confluence with the Rio Grande.
There are two other off-site perimeter stations in White Rock Canyon along the Rio Grande just east of the
Laboratory.  These include the perennial reach of the stream in Pajarito Canyon (fed from Group I springs; see
Section VII for additional information), and the continual flow of treated sanitary effluent (from the community of
White Rock) in Mortandad Canyon at its confluence with the Rio Grande.

c.  On-Site Stations.
Radioactive Effluent Areas.  On-site effluent release areas are canyons that receive, or have received,

effluents containing radioactivity, including Pueblo, DP, Los Alamos, and Mortandad canyons.
As noted above in the section describing off-site radioactive effluent areas, the portion of lower Pueblo Canyon that
is on DOE land contains sediments contaminated with residuals from past discharges into Acid Canyon.  (See
Section IV.E for related information.)  Surface flow is presently maintained across the DOE land in Pueblo Canyon
by discharge of effluent from the Los Alamos County Bayo sanitary sewage treatment plant located just west of the
county-DOE boundary.  Some of this effluent flow infiltrates the tuff and maintains a shallow body of perched allu-
vial water.  (See Section VII for further information.)  Pueblo Canyon discharges into Los Alamos Canyon at State
Road 502 near the eastern Laboratory boundary.  Surface water is sampled at Pueblo 3 and at State Road 502 (Figure
IV-6).
DP Canyon, a small tributary of Los Alamos Canyon, received treated radioactive liquid waste effluents between
1952 and 1984.  Some residuals remain, primarily associated with sediments that are subject to resuspension and
redissolution in surface flow.  DP Canyon presently receives some sanitary effluent from the treatment plant at
TA-21.  Sampling stations consist of two surface water stations in DP Canyon, DPS-1 and DPS-4.
In the upper reach of Los Alamos Canyon (above Station LAO-1), there were releases of treated and untreated
radioactive effluents during the earliest years of operations at TA-1 (late 1940s) and some release of water from the
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research reactor at TA-2.  The Los Alamos Canyon drainage also received discharge containing some radioactivity
in previous years from the sanitary sewage lagoon system at LAMPF (TA-53).  (In 1989, the low-level radioactive
waste stream was separated from the sanitary system at TA-53 and directed into a total retention, evaporative
lagoon.)  There is normally some surface flow in the westernmost portion of Los Alamos Canyon within Laboratory
boundaries that is maintained by discharge from the Los Alamos Reservoir.  This flow generally infiltrates the
shallow alluvium in the canyon and is depleted before it reaches the eastern margin of the Laboratory at State
Road 4.  Water quality in this portion of Los Alamos Canyon is monitored through samples taken of the alluvial
water.  (See Section VII for further information.)  Snowmelt will often saturate the alluvium sufficiently to result in
some surface flow beyond State Road 4 for varying periods in the spring.  In the fall of 1991, the USGS, under
contract to the Laboratory, resumed continuous operation of a stream flow gaging station a short distance upstream
from State Road 4.
Mortandad Canyon has a small drainage area that heads at TA-3.  Industrial liquid wastes containing radionuclides
are collected and processed at the industrial waste treatment plant at TA-50, which began operating in 1963.  After
treatment the effluents are released into Mortandad Canyon.  Most of the residual contamination is now associated
with the sediments in the canyon.  The inventory of transuranic contaminants (about 400 mCi) is entirely contained
on site (Stoker 1991).  Hydrologic studies in the canyon were initiated by the USGS in 1960.  Since that time, there
has been no continuous surface water flow from the upper and middle reaches of the canyon down to or beyond the
Laboratory's boundary; the small drainage area in the upper part of the canyon results in limited run-off and a thick
section of unsaturated alluvium in the lower canyon allows rapid infiltration and storage of run-off when it does
occur.  One surface water station, Gaging Station 1 (GS-1) is located in Mortandad Canyon a short distance down-
stream from the effluent release point.  Most water quality observations in Mortandad Canyon are made on the
alluvial water.  (See Section VII for further information.)  Three sediment traps are located about 3 km (2 mi) down-
stream from the effluent discharge in Mortandad Canyon to dissipate the energy of major thunderstorm run-off
events and settle out transported sediments.  It is approximately another 1.5 km (1 mi) downstream to the Laboratory
boundary with San Ildefonso Pueblo.

Other Areas.  Sandia Canyon has a small drainage area that heads at TA-3.  The canyon receives water
from the cooling tower at the TA-3 power plant and treated effluents from the TA-3 sanitary treatment plant.  These
effluents support a continuous flow in a short reach of the upper canyon, but only during summer thundershowers
does stream flow reach the Laboratory boundary at State Road 4 and only during periods of heavy thunderstorms or
snowmelt does surface flow from Sandia Canyon extend beyond Laboratory boundaries or reach the Rio Grande.
Three surface water sampling stations, SCS-1, SCS-2, and SCS-3, are located in the reach of the canyon that contain
flow maintained by the effluents.
Surface water samples are collected in three other on-site canyons:  Cañada del Buey, Pajarito, and Water (at Beta
Hole).  The flows at these locations are primarily maintained by effluents but do include some natural flows.
Spring-supported perennial flows in Water and Ancho canyons are sampled at the DOE boundary where these
streams join the Rio Grande.
3.  Analytical Results.

a.  Radiochemical Analyses.  The results of radiochemical analyses of surface water samples for 1992 are
listed in Table IV-18.  All results are below the DOE DCGs that limit potential exposure to the public from ingestion
of water to levels below the DOE public dose limit (PDL) (see Appendix A).  The majority of the results are near or
below the detection limits of the analytical methods used.  Most of the measurements at or above detection limits are
from locations with previously known contamination: Acid-Pueblo Canyon, DP-Los Alamos Canyon, and
Mortandad Canyon.
A few of the measurements at or above detection limits were from locations that do not typically show detectable

activity.  This year, the 
239,240

Pu analyses for Ancho and Chaquehui canyons at the Rio Grande and the 
238

Pu
analyses for Frijoles at Rio Grande and Rio Grande at Embudo were slightly above detection limits.  They did not

have ratios expected for worldwide fallout (
239,240

Pu about 20 times 
238

Pu) and did not have detectable levels in
1991 samples.  Similarly, the measurements taken last year that were slightly above detection limits were not
detected this year.  The tritium level in this year's sample from Frijoles Stream at Bandelier National Monument
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Headquarters is back down to essentially detection limit levels.  Cesium measurements in past years have raised

some questions about the potential presence of 
137

Cs contamination in areas where it would not be expected.  These
questions were raised because the detection limit of the analytical method was relatively high in comparison with the
relevant guidelines or standards and also higher than typical environmental levels.  A new method was implemented
during 1992 by the Environmental Chemistry Group (See Section VIII.D.1.b).  This method has a much lower
detection limit, about 2 pCi/L.  Some 1992 samples were analyzed by both methods; in such cases only the result
generated by the newer method is shown in the table.  Those from locations where only worldwide fallout levels of
cesium would be expected had results very near the detection limits of the new method, much lower than measured
by the older method, and much lower than reported in previous years' reports.  The samples analyzed only by the
older method are still inconclusive because of the large individual measurement uncertainties; however, none are
more than 10% of the DOE guide.  All samples in 1993 will be analyzed by the new method.
Multiple measurements of radioactivity in samples of run-off in Pueblo and Los Alamos canyons, as well as several
additional locations, are presented and discussed in Section IV.E.5.a, Sediment and Soil Monitoring.
One additional type of measurement was made on some water samples in 1992 to enhance understanding of
transport mechanisms.  These analyses were made for plutonium on the suspended solids filtered from the water
samples (see Section VII.3.a).  This was done in order to estimate the fraction of activity associated with the liquid
and suspended solid fractions.  Because many results included measurements below detection limits, the calculated
percentages for individual samples had very large uncertainties.  However, the results fell into two basic groups,
confirming expectations on the transport of materials in the different watercourses.  Samples from the Rio Grande
(grab samples taken at the surface) and from natural flowing streams (Guaje Canyon, Los Alamos Canyon west of
the Laboratory, Frijoles Stream, and Ancho and Chaquehui streams at the Rio Grande) contained about 5% to 15%
of the total plutonium associated with filterable solids.  Samples taken from watercourses within the Laboratory
(Pueblo, Sandia, and Pajarito canyons and Canada del Buey) contained about 50% to 80% of the total plutonium
associated with the filterable solids.  Even when the activity contained in the suspended solids is taken into account,
the total radioactivity measured in each sample was less than 20% of the DOE guide for plutonium in ingested
water.
b.  Nonradioactive Analyses.  The results of major chemical constituents in surface water samples for 1992 are
listed in Table IV-19.  The results are consistent with those observed in previous years, with some expected vari-
ability.  The measurements in waters from areas receiving effluents show an effect of these effluents.  None of the
measurements exceed any standards for livestock and wildlife watering.
The results of metal analyses on surface water samples for 1992 are listed in Table IV-20.  Trace metals were not
analyzed for regional stations in 1992.  The levels are generally consistent with previous observations.  None of the
measurements exceed any limits for livestock and wildlife watering (see Appendix A).
Very few analyses for organics in surface water were performed during 1992 because of a ban on generating
potential mixed wastes (see Section III.B.1.a).  The surface waters sampled were from some of the regional stations
taken late in the year, such as Embudo, Otowi, Cochiti, and Bernalillo on the Rio Grande; Chamita on the Chama
River; the Los Alamos Reservoir; and Guaje Canyon.  The parameters analyzed included the volatile and
semivolatile organics and PCBs (see Section VIII.D for detailed listings of parameters).  Possible traces of acetone
were found in two samples from Chamita and Embudo (22 and 28 ng/mL compared with the quantification limit of
20 ng/mL) and 1,2-dichloroethane (7 ng/mL compared with the quantification limit of 5 ng/mL).  However, there
were some irregularities in the analytical laboratory's quality assurance program, and the validity of the results may
be questionable.  Furthermore, both Chamita and Embudo are a considerable distance upstream from the Laboratory.

4.  Long-Term Trends.

Long-term trends of the concentrations of dissolved radionuclide (the portion of the sample that passes through a
0.45 micron membrane filter) in surface water in Pueblo Canyon (a former release area) are depicted in Figure IV-7.
These measurements were made on samples collected at station Pueblo 3, which is a short distance upstream of the
confluence of Pueblo and Los Alamos canyons.  This is taken to be representative of the surface water flow that
moves off site into the lower reach of Los Alamos Canyon on San Ildefonso Pueblo.  In general, there has been a
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Table IV-20.  Trace Metals in Surface Waters (mg/L)
*

Stations Ag Al As B Ba Be Cd Cr Co Cu Fe Hg
------------------------------------------------------------------
---
OFF-SITE STATIONS
REGIONAL STATIONS (Data was not analyzed in CY92)

PERIMETER STATIONS
Radioactive Effluent Release Areas

Acid-Pueblo Canyons

Weir 0.0012 1.00 0.0043 0.030 0.0224 0.0020 0.0003 0.0101 <0.020
a

0.007 0.83 <0.0001

Pueblo 1 0.0010 0.19 0.0076 0.210 0.0091 0.0010 0.0003 0.0052 <0.020 0.017 0.28 <0.0001

Pueblo 2 0.0004 0.16 0.0078 0.200 0.0068 <0.0010 0.0003 0.0066 <0.020 0.012 0.30 <0.0001

Los Alamos Canyon
Los Alamos Canyon
  Reservoir <0.0006 0.14 <0.0020 <0.020 0.0158 <0.0010 <0.0020 <0.0050 <0.020 <0.002 0.14 <0.0001

Los Alamos at Rio Grande N/A
b

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Other Areas
Guaje Canyon <0.0006 0.11 <0.0020 <0.020 0.0181 <0.0010 <0.0020 <0.0050 <0.020 <0.002 0.11 <0.0001

Mortandad at Rio Grande <0.0050 0.09 <0.0020 0.340 0.0487 0.0005 0.0004 0.0040 <0.010 0.026 0.07 <0.0001

Pajarito at Rio Grande <0.0050 0.01 <0.0020 0.021 0.0415 0.0005 0.0003 0.0070 <0.010 0.012 0.02 <0.0001

Frijoles at Park Headquarters<0.0006 0.12 <0.0020 <0.020 0.0156 <0.0010 <0.0020 <0.0050 <0.020 <0.002 0.16 <0.0001

Frijoles at Rio Grande <0.0050 0.14 <0.0020 <0.005 0.0161 0.0005 0.0002 0.0020 <0.010 0.002 0.17 <0.0001

ON-SITE STATIONS
Radioactive Effluent Release Areas

Acid-Pueblo Canyons
Pueblo 3 0.0005 0.33 0.0081 0.200 0.0073 0.0010 0.0003 0.0292 <0.020 0.013 0.45 <0.0001

Pueblo at SR 4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Mortandad Canyon
GS-1 <0.0300 0.11 <0.0020 0.040 0.0300 <0.0020 <0.0100 <0.0200 <0.004 0.040 0.23 0.0003

DP-Los Alamos Canyons
DPS-1 <0.0300 1.38 0.0035 0.058 0.1000 <0.0020 <0.0100 <0.0200 <0.004 <0.030 1.10 0.0010

DPS-4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Other Areas
Cañada del Buey 0.0012 3.50 0.0058 0.070 0.1450 0.0029 <0.0005 0.0170 N/A 0.021 3.40 0.0003

Pajarito Canyon <0.0005 0.09 <0.0020 0.020 0.0719 0.0026 <0.0005 0.0080 N/A <0.005 1.30 <0.0001

Water Canyon at Beta N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Ancho at Rio Grande <0.0050 0.05 <0.0020 0.018 0.0266 <0.0005 <0.0005 0.0010 <0.010 0.007 0.06 <0.0001

Sandia Canyon
SCS-1 0.0011 0.21 0.0051 0.060 0.0382 <0.0005 0.0010 0.0180 N/A 0.009 0.44 0.0003

SCS-2 0.0011 0.62 0.0050 0.050 0.0348 0.0005 0.0006 0.0180 N/A 0.009 0.74 0.0001

SCS-3 0.0005 0.55 0.0051 0.050 0.0336 0.0010 0.0022 0.0210 N/A 0.008 0.67 0.0001

Drinking Water

System Limit 0.05
c

0.05
c

0.01
c

0.05
c

1.0
d

0.3
d

0.002
c

Livestock and Wildlife

Watering Limit
e

5.0 0.02 5.0 0.05 1.0 1.0 0.5 0.01

*Data on additional trace metals in surface water is continued on page IV-38.
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Table IV-20.  (Cont.)

Station Mn Mo Ni Pb Sb Se Sn Sr Tl V Zn
---------------------------------------------------------------------
OFF-SITE STATIONS
REGIONAL STATIONS (Data was not analyzed in CY92)

PERIMETER STATIONS
Radioactive Effluent Release Areas

Acid-Pueblo Canyons
Weir 0.005 0.002 <0.02 0.0056 0.0003 <0.002 N/A 0.0542 0.0003 0.01 0.020
Pueblo 1 0.008 0.002 <0.02 0.0015 <0.0002 <0.002 N/A 0.0819 <0.0002 0.02 0.019
Pueblo 2 0.002 0.002 <0.02 0.0017 <0.0002 <0.002 N/A 0.0780 <0.0002 0.02 0.016

Los Alamos Canyon
Los Alamos Canyon Reservoir <0.005 <0.001 <0.02 <0.0006 <0.0006 <0.002 N/A 0.0560 <0.0006 0.01 0.010
Los Alamos at Rio Grande N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Other Areas
Guaje Canyon <0.005 <0.001 <0.02 <0.0006 <0.0006 <0.002 N/A 0.0420 <0.0006 0.00 <0.003
Mortandad at Rio Grande 0.017 0.011 <0.01 0.0005 0.0012 <0.002 N/A 0.1320 <0.0002 0.01 0.029
Pajarito at Rio Grande 0.003 0.001 <0.01 0.0005 0.0006 <0.002 N/A 0.1200 <0.0002 0.01 <0.001
Frijoles at Park Headquarters <0.005 <0.001 <0.02 <0.0006 <0.0006 <0.002 N/A 0.0540 <0.0006 0.01 <0.003
Frijoles at Rio Grande 0.004 0.001 <0.01 <0.0002 0.0004 <0.002 N/A 0.0550 <0.0002 <0.01 0.016

ON-SITE STATIONS
Radioactive Effluent Release Areas

Acid-Pueblo Canyons
Pueblo 3 0.008 0.003 <0.02 0.0022 <0.0002 <0.002 N/A 0.0759 0.0002 0.02 0.023
Pueblo at SR 4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Mortandad Canyon
GS-1 <0.002 1.200 <0.01 0.0430 <0.0010 <0.002 N/A 0.0600 <0.0010 <0.03 0.010

DP-Los Alamos Canyons
DPS-1 0.160 <0.030 <0.01 0.0050 <0.0020 <0.002 N/A 0.0900 0.0008 <0.03 0.040
DPS-4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Other Areas
Cañada del Buey 0.081 0.139 <0.02 0.0114 <0.0003 <0.002 <0.010 0.0735 <0.0003 0.03 0.116
Pajarito Canyon 0.191 0.003 <0.02 <0.0003 <0.0003 <0.002 0.017 0.1630 <0.0003 0.02 0.028
Water Canyon at Beta N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Ancho at Rio Grande <0.001 <0.001 <0.01 0.0002 <0.0005 <0.002 N/A 0.0580 <0.0002 0.01 <0.001

Sandia Canyon
SCS-1 0.037 0.380 <0.02 <0.0003 0.0005 <0.002 0.024 0.0965 <0.0003 0.05 0.010
SCS-2 0.022 0.223 <0.02 0.0020 0.0017 <0.002 <0.0100 0.0969 <0.0003 0.04 0.038
SCS-3 0.017 0.213 <0.02 <0.0003 0.0007 <0.002 <0.0100 0.1010 <0.0003 0.05 0.033

Drinking Water
  System Limit 0.05

d
0.05

c
0.01

c
5.0

d

Livestock and Wildlife
  Watering Limit

e
0.1 0.05 0.1 25

---------------------------------------------------------------------
a
Less than symbol (<) means measurement was below the specified detection limit of the analytical method.

b
N/A means analysis not performed, lost in analysis, or not completed.

c
Maximum contaminent level for primary constituents, applicable to drinking water system, given here for comparison only,

  see Appendix A.
d
Maximum contaminent level for secondary constituents, applicable to drinking water system, given here for comparison only,

  see Appendix A.
e
New Mexico Water Quality Standards applicable to streams for designated uses, given here for comparison only, see Appendix A.
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decrease in the combined levels of 238
Pu and 239,240

Pu (in solution) over three and a half decades.  With
continual improvements in detection limits, it is still possible for some residuals to be detected.  In the 1992 sample,
the plutonium activity in the liquid portion of the sample (0.06 pCi/L) represents about 25% of the total activity.
Except for an unexplained peak in 1982, tritium concentrations have fluctuated from near the detection limit of the
analytical methods to several times the levels typically observed in regional surface waters.  Transport of
radioactivity occurs primarily as sediments are suspended and moved by the surface water flow.  This aspect of off-
site transport from Pueblo Canyon into Los Alamos Canyon is described in the following section, Sediment and Soil
Monitoring.

Figure IV-7. Tritum and plutonium concentrations at the Pueblo-3 sampling station.
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E.  Sediment and Soil Monitoring
1.  Introduction.
Sediments and soils from off-site (regional and perimeter) and on-site (Laboratory and DOE land) locations are
monitored to provide routine surveillance of environmental effects of Laboratory operations.  One major mechanism
of transport of contaminants is the hydrologic cycle, principally in surface water; sheet erosion of soil and the
movement of suspended sediment or the bed load in surface run-off in canyons are responsible for the transport of
many substances.  Many contaminants attach to soil and sediment particles by adsorption or ion exchange.  Thus
contaminants from airborne deposition, effluent discharges, or unplanned releases often become associated with
soils or sediments.  Accordingly, soils are monitored at representative locations across the Laboratory, and
sediments are sampled in all canyons, whether perennial or intermittent, that cross Laboratory.
There are no standards directly applicable to radioactive contamination of soils or sediments; rather, the levels of
contaminants in soils or sediments must be interpreted by means of pathway analyses that determine the
consequences in terms of dose to humans if the contaminated particles are either ingested or inhaled.  (See Section
V.C.2 for further information.)  As an indication of environmental contamination levels attributable to Los Alamos
operations, the results of the annual sampling are compared to levels attributable to worldwide fallout or natural
background.  Results of analyses of radionuclides in soil and sediment samples from off-site regional stations
routinely collected from 1974 through 1986 were used to establish statistical limits for worldwide fallout levels of
3
H, 

90
Sr, 137

Cs, 238
Pu, and 239,240

Pu and natural background levels of total uranium in northern New Mexico
soils and sediments (Purtymun 1987a).  The average concentration level in these samples plus twice the standard
deviation of the mean was adopted as an indicator of an approximate upper limit for worldwide fallout or natural
background concentrations.

2.  Monitoring Network.

The sediment sampling locations are shown in Figure IV-8 (off-site regional), Figure IV-9 (off-site perimeter and on
site), and Figure IV-10 (solid waste management areas) and are listed in Table D-11.  The locations of the soil
sampling locations are shown in Figure IV-8 (off-site regional) and Figure IV-11 (off-site perimeter and on site), and
listed in Table D-12.  The sediment stations are organized in the same groupings as the surface water sampling
locations discussed in the previous section, Surface Water Monitoring, which provides the basic rationale for the
groupings and related historic information.

a.  Off-Site Regional Stations.  The regional stations for both soils and stream sediments are located in the
three major drainages in northern New Mexico surrounding the Laboratory.  One additional soil station is located
near Santa Cruz Lake, across the Rio Grande valley to the northeast of the Laboratory.
Special samples of lake sediments are also collected from three locations each in Abiquiu Reservoir and Lake Heron
on the Rio Chama upstream from Los Alamos and three locations in Cochiti Reservoir on the Rio Grande
downstream of Los Alamos.  The three lakes are the nearest upstream and downstream lakes.  One kg samples of

these sediments (100 times the mass usually used) are used to obtain lower detection limits for 238
Pu and 239,240

Pu
analysis.  Large samples increase the sensitivity of the analyses and are necessary so that plutonium concentrations
due to worldwide fallout from atmospheric tests can be effectively evaluated.

b.  Off-Site Perimeter Stations.  The radioactive effluent release area sediment stations are located to
represent the off-site drainages affected by transport of residuals from past releases, as discussed in the previous
section.  The off-site areas in Acid and Pueblo canyons contain an estimated 150 mCi of plutonium from effluent
releases into Acid Canyon from 1944 through 1964 (ESG 1981).  The three sampling stations include one in Acid
Canyon at Acid Weir just above the confluence with Pueblo Canyon and two downstream in Pueblo Canyon at
Pueblo 1 and Pueblo 2.

The off-site portion of Los Alamos Canyon contains an estimated 30 mCi of plutonium.  Table D-10 lists the
three stations that are sampled routinely.  Transport of contaminated sediments off site is discussed in Section
IV.E.5.  Canyons around the Laboratory, including those without perennial flow, have also been sampled.
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Sediment samples have been collected in the off-site
portion of Mortandad Canyon on San Ildefonso Pueblo
land so that conditions down gradient from the on-site
residual contamination can be documented, as discussed
in the previous section.  Also, sediment samples have
been taken from the Rio Grande at confluences with
major canyons that cross the Laboratory and adjacent
public or San Ildefonso Pueblo lands.

Six soil sampling stations within 4 km (2.5 mi) of
the Laboratory perimeter are located to reflect the soil
conditions of the inhabited areas to the north and east of
the Laboratory.

c.  On-Site Stations.  The on-site sediment
stations are grouped into radioactive effluent release
areas, solid waste management areas, and other areas.

The radioactive effluent release areas are the same
as those used for the surface water stations (see Section
IV.D.2 for historic information).  Transport of
contaminated sediments off site from Pueblo Canyon,
transport of contaminated sediments within the on-site
portion of Mortandad Canyon, and the sediment traps
used for sampling are discussed in Section IV.E.5.  No
off-site transport of contaminated sediments from
Mortandad Canyon has been measured.
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Figure IV-8.  Off-site regional  sampling locations for 
sediments and soil.  (Additional sediment samples are
taken from the Rio Grande between Otowi and Cochiti, 
see Table D-11 and Figure IV-9.)

JEMEZ

Sediments from natural drainages around two radioactive solid waste management areas are sampled to monitor
transport of radioactivity from surface contamination.  Nine sampling stations were established in 1982 outside the
perimeter fence at TA-54, Area G (Figure IV-10a), to monitor possible transport of radionuclides by sheet erosion
from the active waste storage and disposal area.  Some radionuclides are transported from the surface at Area G in
suspended or bed sediments into channels that drain the area.  This contamination is not related to the buried wastes
in the pits and shafts; it is residual contamination in the land surface that occurred during earlier handling of the
wastes.
From 1959 to 1961, hydronuclear experiments were conducted in underground shafts that ranged in depth from
15 to 36 m (49 to 118 ft) beneath the surface of the mesa at TA-49 (Purtymun 1987b, ESG 1988).  The experiments
involved a combination of conventional (chemical) high explosives usually in a nuclear weapons configuration.  The
quantity of fissile material was kept far below the amount required for a nuclear explosion (Purtymun 1987b).  The
residuals of the experiments were confined in the shafts and left in place.  The site is designated Solid Waste
Management Area AB.  A surface contamination incident occurred in 1960 during excavation of a shaft, and some
erosional transport of radioactivity occurred (Purtymun 1987b, ESG 1988).  Eleven sediment stations were
established in 1972 to monitor surface sediments in natural drainage from the experimental area.  Another station
(AB-4A) was added in 1981 as the drainage changed (Figure IV-10b).  These sediment monitoring stations are
sampled annually.
The other areas group contains eight sediment sampling stations, which are located where the canyons intersect State
Road 4 (all Laboratory facilities in or adjacent to those canyons are located upgradient of this highway).
The on-site soil sampling stations (Table D-11 and Figure IV-11) are located near Laboratory facilities that are the
principal sources of airborne emissions or that could be potential contaminant sources.
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Nineteen special sediment samples were collected from Cañada del Buey in early 1992 as part of the effort to
document existing conditions prior to the possible discharge of treated effluent from the new Sanitary Wastewater
Systems Consolidation (SWSC) Project (see Section VII.E.2 for a more detailed discussion).

3. Analytical Results.

a.  Radiochemical Analyses.  The results of radiochemical analyses of sediment samples collected from off-
site (regional and perimeter) and on-site locations, including solid waste management areas, in 1992 are listed in
Table IV-21.

Many sediment samples from the known radioactive effluent release areas, both off site and on site, including
Acid-Pueblo, DP-Los Alamos, and Mortandad canyons, exceeded worldwide fallout levels, as expected.  The levels
observed are consistent with previous data.
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Figure IV-11.  Off-site perimeter and on-site Laboratory soil sampling locations.  (Map denotes generalized 
locations only.  Refer to Table D-12 for specific coordinates; specific locations are presented on the FIMAD
 system at the Community Reading Room.)

Samples taken on San Ildefonso Pueblo land in Mortandad Canyon are discussed in detail Section IV.I.5.  Only the

sample from location A-6, showed levels of 
137

Cs and 
239,240

Pu slightly above the statistical regional reference level
for fallout.
The majority of the sediment samples collected outside known radioactive effluent release areas were within the
statistically derived reference level that reflects activity attributable to worldwide fallout (Purtymun 1987a).  These
statistical limits based on regional samples collected between 1974 and 1986 give a level expected to be exceeded by
about 1 in 40 samples taken from the same population.
In the samples from the Jemez River and from the Rio Grande (from the regional and White Rock Canyon groups),

only the samples from Chamita and Otowi contained 
238

Pu values that exceeded the reference level.  Since
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they were not in the expected ratio with 
239,240

Pu values for those stations, which themselves were below the

statistical fallout reference level, it is likely that the 
238

Pu measurements were analytical anomalies rather than real
values.  (Neither of the stations showed detectable amounts last year.)  None of the stations with detectable amounts

in 1991 had detectable amounts in 1992.

In the off-site perimeter other areas group, the samples from Bayo Canyon contained about twice the 
238

Pu as the

statistical fallout reference level.  Since the 
238

Pu measurements were not in the expected ratio with 
239,240

Pu values

for worldwide fallout, and were below the statistical fallout reference level, it is likely that the measured 
238

Pu level
was an analytical anomaly rather than a real value.  The sample from Bayo Canyon in 1991 was below the reference
level; none of the samples from locations showing slightly elevated levels in 1991 were elevated in 1992.  The

sample collected from Guaje Canyon in 1992 showed an elevated 
90

Sr level of 2.9 pCi/g, about three times the

statistical reference level for fallout, and a 
239,240

Pu value of 0.188 pCi/g, about eight times the statistical reference
level for fallout.  The 1991 sample from that location showed nothing above the reference levels.  There is no known
source of contaminants in Guaje Canyon; the only unusual activity has been a substantial amount of earth moving
activity due to road construction in Guaje Canyon near where it crosses State Road 4.  The sediment sample
collected from Water Canyon at the Rio Grande (Table IV-21, Perimeter Stations, Other Areas) showed an
unexpected and unexplainable level of tritium (14.7 nCi/L).  No known source occurs upstream.  Further analyses
will be conducted in 1993.
Additional special sediment samples were again collected from Chaquehui Canyon near its confluence with the Rio
Grande during the White Rock Canyon sampling trip in October 1992.  The sample from the routine sampling
location closest to the Rio Grande showed no detectable activity.  However, the moisture distilled from four samples
collected further up the canyon contained measurable tritium that was comparable to the levels originally seen in the
fall of 1991 and from a special resampling in February 1992.  The October 1992 results included 3.0 nCi/L in the
sample collected immediately upstream of the location where flow from Spring 9A joins the Chaquehui channel, 1.5
nCi/L in the sample collected several hundred feet further upgradient (where the channel first reaches the cliff face),
1.1 nCi/L in the sample collected just below Doe Spring, and 7.5 nCi/L in the sample collected just above Doe
Spring.
For comparison, the 1991 routine sediment sample collected from Chaquehui Canyon at its confluence with the Rio
Grande in White Rock Canyon contained 28 nCi/L tritium in moisture distilled from the sediment.  Because of this
unexpected anomaly, the location was resampled in February 1992 as soon as weather had warmed sufficiently to
melt snow and permit hiking into White Rock Canyon.  That second sample also showed above background tritium
levels, about 5.4 nCi/L.  Four additional samples were collected further upstream in Chaquehui Canyon.  These four
sediment samples had tritium contents ranging from about 0.5 to about 1.1 nCi/L, which, while lower, were still
above levels that could be attributed to worldwide fallout.  No obvious source could be identified.  Water samples
collected from Doe Spring and Spring 9A from October 1991 and 1992 showed no tritium levels above the normal
detection limits.  A potential source could be a known area of tritium-contaminated soil in TA-33, which is located
about 3.2 km (2 mi) upgradient in a side drainage to Chaquehui Canyon.  However, there is no obvious mechanism
to move contaminated soil that far by a run-off event that would not also significantly dilute the tritium in moisture.
This area will be investigated in detail under the Environmental Restoration (ER) Program Resource Conservation
and Recovery Act (RCRA) Facility Investigation (RFI) that includes TA-33 (see Section III.B.1.h).  The RFI
Workplan encompassing TA-33, submitted to EPA in May 1992, includes field sampling tasks to help determine
whether TA-33 could be the source.
The results for routine annual sediment samples from two solid radioactive waste areas (Table IV-21) were within

the range of previous observations.  Around Area G at TA-54, the statistical fallout levels for 
238

Pu and/or 
239,240

Pu
were exceeded at Stations G-4, G-5, G-6, G-7, G-8, and G-9.  The levels are generally in the same range as observed
in previous years.  Samples from Station G-5 was lower than observed in 1991, while the others were higher with

those from G-6 and G-8 being seven to ten times the statistical reference level for regional fallout.  The 
137

Cs
concentration in the sample from location G-4 was about three times the statistical reference level for regional
sediments.
Tritium levels in the sediment samples around Area G were within the general range observed in soils and
sediments, with the exception of the sample from G-8 that showed 2.4 nCi/L.  However, even that sample did not
repeat the anomalously high levels seen in 1990 (EPG 1992).
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Around Area AB at TA-49, worldwide fallout levels of 
238

Pu and/or 
239,240

Pu were exceeded at stations AB-2,
AB-3, AB-4, and AB-4A.  These areas have shown elevated levels in previous years and are believed to be asso-
ciated with known surface contamination incidents related to hydronuclear experiments conducted at the site
between 1959 and 1961 (Purtymun, 1987b).

Three off-site perimeter soil samples and eight on-site samples contained 
238

Pu or
 239,240

Pu levels that ranged from
slightly above to up to three times the statistical worldwide fallout reference level.  While the levels were generally
within the ranges of values seen previously, the number of samples is higher than seen in either 1990 or 1991 for no
apparent reason.  These samples with seemingly high levels are presumed to reflect normal variability as there were
no known atmospheric releases; alternatively, they may reflect the deposition of plutonium from historical airborne
releases in the earlier years of the Laboratory's operation.  Two regional samples (collected at Cochiti and near Santa

Cruz) contained elevated levels of 
238

Pu, and one (from Otowi) showed an elevated level of 
239,240

Pu up to twice the

regional statistical reference level.  Since the samples from Cochiti and Santa Cruz contained rations of 
238

Pu and
239,240

Pu that do not reflect worldwide fallout levels and because their 
239,240

Pu levels were below the statistical

reference level, it is likely that the 
238

Pu measurements were analytical anomalies rather than real values.  The levels
in the sample from Otowi were almost identical to those seen in 1991 and were in the proportion expected for
worldwide fallout.
Uranium levels in the perimeter and on-site locations contain higher concentrations of natural uranium than other
regional stations in northern New Mexico because the soils are derived from the Pajarito Plateau's volcanic rocks
whose natural uranium contents are higher than average.  The uranium levels are in the same range as those
previously measured.

b. Nonradioactive Constituents.  Soils and sediments from the known radioactive effluent release areas were
analyzed for trace metals.  These analyses, made to begin establishing a data base of results comparable to those
reported by other agencies such as the USGS, are meaningful for accounting for geochemical processes.  Results for
the sediment samples collected in 1992 are presented in Table IV-22.  None of the results show any indication of any
significant accumulations of metals above what can be attributed to natural concentrations.  The results of the 1992
soil sampling program are included in Table IV-23.  Samples from previous years were analyzed using the EPA's
Toxicity Characteristic Leaching Procedure (TCLP) to determine whether any sediments or soils exceeded the
criteria for hazardous waste.  None of the samples exceeded or even approached these criteria.
Sediments from the other locations were also analyzed in 1992 for the full suite of trace metals in 1992 (Table
IV-22).  (Sediments from the perimeter locations in White Rock Canyon were first analyzed for specific metals in
1991.)  None of the results indicate significant accumulations of metals above what can be attributed to natural
concentrations.  The measurements repeated in 1992 generally yielded results comparable to those obtained in 1991.
4.  Long-Term Trends.
The concentrations of radioactivity in sediments from the Acid, Pueblo, and Los Alamos canyons that are or may be
transported off-site were studied extensively about 10 years ago as part of the Formerly Utilized Sites Remedial
Action Program and are fully documented (ESG 1981).  Data gathered from selected locations as part of a routine
monitoring program indicate that the concentrations of radionuclides in drainage sediment have been relatively

constant at each location since 1980.  The total plutonium concentrations (
238

Pu and 
239,240

Pu) observed since 1980
in sediments at four indicator locations are shown in Figure IV-12.  The first location is Acid Weir, the location in
Acid Canyon near its confluence with Pueblo Canyon where the highest concentrations are typically observed.  This
location is on Los Alamos County property and effectively integrates the mobile sediments from all of Acid Canyon.
The second location is Pueblo Canyon at State Road 502, just upstream of the confluence with Los Alamos Canyon.
This location is on DOE land and reflects levels just prior to off-site transport of sediments.  The third location is
Los Alamos Canyon at Totavi, located on San Ildefonso Pueblo, which represents the first off-site point.  The fourth
location is Los Alamos Canyon at Otowi, also located on San Ildefonso Pueblo, which reflects sediment
concentrations at the point where they enter the Rio Grande.
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Table IV-22.  Total Recoverable Trace Metals from Sediments (µg/g)a

Stations Ag Al As B Ba Be Cd Cr Co Cu Fe Hg*

----------------------------------------------------------------
OFF-SITE STATIONS
REGIONAL STATIONS

Rio Chama at Chamita <1.0
b

4,350.0 2.08 30.2 255.0 0.65 <0.6 10.0 5.63 4.8 2,100.0 <0.01

Rio Grande at Embudo <1.0 4,400.0 2.60 102.0 417.0 0.59 <0.6 12.0 13.00 7.4 2,500.0 <0.01

Rio Grande at Otowi <1.0 2,930.0 0.88 <20.0 158.0 0.21 <0.6 3.3 5.47 <2.0 380.0 <0.01

Rio Grande at Frijoles <1.0 11,300.0 1.84 7.0 215.0 0.67 <1.0 12.0 6.00 12.0 12,600.0 0.03

Rio Grande at Cochiti N/A
c

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Rio Grande at Bernalillo <1.0 3,560.0 1.27 21.1 141.0 0.27 <0.6 4.2 3.82 <2.0 1,500.0 <0.01

Jemez River <1.0 4,780.0 4.26 <20.0 260.0 0.60 <0.6 6.5 4.50 4.6 1,500.0 <0.01

Rio Grande in White Rock Canyon
Rio Grande at Sandia <1.0 7,800.0 1.90 6.3 175.0 0.53 0.3 26.0 4.50 6.2 10,000.0 0.03

Rio Grande at Mortandad <1.0 6,100.0 1.75 5.0 152.0 0.49 <1.0 8.5 4.20 6.2 10,000.0 0.02

Rio Grande at Pajarito <1.0 8,600.0 1.66 8.5 175.0 0.56 <1.0 9.0 5.00 8.0 10,300.0 0.02

Rio Grande at Water Canyon <1.0 8,500.0 2.23 6.8 185.0 0.67 <1.0 9.5 4.70 9.5 11,000.0 0.03

Rio Grande at Ancho <1.0 3,800.0 1.39 3.8 87.0 0.36 <1.0 4.3 2.50 <5.0 5,600.0 0.02

Rio Grande at Chaquehui <1.0 4,000.0 1.31 3.1 139.0 0.41 <1.0 5.7 3.20 <5.0 6,900.0 <0.02

PERIMETER STATIONS
Radioactive Effluent Release Areas

Acid-Pueblo Canyon
Acid Weir <1.0 5,720.0 0.94 <20.0 34.0 0.33 <0.6 2.6 4.05 <2.0 1,200.0 0.02

Pueblo 1 <1.0 5,940.0 1.02 <20.0 34.0 0.41 <0.6 2.2 2.83 3.6 1,100.0 0.01

Pueblo 2 <1.0 5,920.0 0.35 <20.0 33.0 0.32 <0.6 1.6 3.00 2.1 750.0 <0.01

DP-Los Alamos Canyon
Los Alamos at Totavi <1.0 7,140.0 0.63 30.7 56.0 0.57 <0.6 6.1 13.10 4.3 2,880.0 <0.01

Los Alamos at LA 2 <1.0 5,730.0 0.36 <20.0 37.0 0.32 <0.6 3.0 6.55 6.8 1,720.0 <0.01

Los Alamos at Otowi <1.0 5,470.0 0.32 33.2 13.0 0.17 <0.6 1.1 4.69 <2.0 530.0 <0.01

Other Areas
Guaje at SR 4 <1.0 5,470.0 0.47 <20.0 45.0 0.34 <0.6 2.7 2.99 2.4 620.0 <0.01

Bayo at SR 4 <1.0 5,920.0 0.73 <20.0 87.0 0.38 <0.6 6.6 4.30 5.5 1,400.0 <0.01

Sandia at Rio Grande <1.0 2,300.0 0.57 3.7 27.0 0.43 <1.0 12.0 6.00 <5.0 18,300.0 0.02

Cañada Ancha at Rio Grande <1.0 3,500.0 1.88 2.8 69.0 0.34 <1.0 3.6 2.70 <5.0 5,500.0 <0.02

Pajarito at Rio Grande <1.0 1,300.0 0.32 1.6 11.0 0.16 <1.0 2.3 1.30 1.0 3,100.0 0.03

Water Canyon at Rio Grande <1.0 2,000.0 0.61 3.1 31.0 0.29 <1.0 2.0 1.90 <5.0 5,300.0 0.02

Ancho at Rio Grande <1.0 840.0 0.28 1.5 9.2 0.11 <1.0 <0.5 <0.50 <5.0 1,700.0 <0.02

Chaquehui at Rio Grande <1.0 4,700.0 2.11 4.4 150.0 0.49 <1.0 6.5 4.00 8.0 7,900.0 <0.02

Frijoles at Park Headquarters <1.0 6,200.0 0.21 <20.0 20.0 0.25 <0.6 0.9 2.17 <2.0 850.0 <0.01

Frijoles at Rio Grande <1.0 2,500.0 0.30 1.9 21.0 0.30 <1.0 2.8 1.50 <5.0 5,600.0 0.02

Mortandad Canyon on San Ildefonso Pueblo
Mortandad A-6 <0.6 9,200.0 2.04 5.7 71.0 0.81 <0.8 6.5 3.50 6.0 8,900.0 0.04

Mortandad A-7 <0.6 3,200.0 1.02 5.0 24.0 0.40 <0.8 2.3 2.00 2.2 7,200.0 <0.02

Mortandad A-8 <0.6 6,200.0 1.48 3.4 57.0 0.60 <0.8 4.3 2.80 3.9 7,700.0 <0.02

Mortandad at SR 4 (A-9) <1.0 7,100.0 0.78 <20.0 69.0 0.51 <0.6 4.5 6.14 2.2 2,740.0 <0.01

Mortandad at A-10 <0.6 8,900.0 1.56 5.0 88.0 0.70 <0.8 7.5 5.00 3.2 10,500.0 <0.02

Mortandad at
   Rio Grande (A-11) <1.0 3,600.0 0.75 3.5 48.0 0.38 <1.0 7.7 3.90 12.0 11,000.0 0.04

*Data on additional trace metals from sediments are presented beginning on page IV-53.
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Table IV-22.  (Cont.)

Stations Ag Al As B Ba Be Cd Cr Co Cu Fe Hg*

----------------------------------------------------------------
ON-SITE STATIONS
Radioactive Effluent Release Areas

Acid-Pueblo Canyon
Hamilton Bend Spring <1.0 6,250.0 0.38 <20.0 34.0 0.43 <0.6 2.4 2.09 3.6 1,180.0 <0.01
Pueblo 3 <1.0 5,590.0 0.78 20.7 49.0 0.51 <0.6 2.4 6.83 3.4 1,220.0 <0.01
Pueblo at SR 4 <1.0 6,340.0 1.07 23.4 92.0 0.67 <0.6 13.0 7.11 4.4 2,300.0 <0.01

DP-Los Alamos Canyon
DPS-1 <1.0 6,480.0 0.96 <20.0 28.0 0.45 <0.6 2.3 3.21 <2.0 1,100.0 <0.01
DPS-4 <1.0 6,000.0 0.82 <20.0 32.0 0.46 <0.6 2.4 2.73 <2.0 700.0 <0.01
Los Alamos at Bridge <1.0 5,740.0 1.18 <20.0 84.0 0.53 <0.6 6.6 7.11 7.0 2,500.0 0.01
Los Alamos at LAO-1 <1.0 5,220.0 0.70 37.0 43.0 0.34 <0.6 3.4 3.33 2.8 1,200.0 <0.01
Los Alamos at GS-1 <1.0 6,030.0 0.54 <20.0 38.0 0.30 <0.6 2.8 2.57 6.4 810.0 <0.01
Los Alamos at LAO-3 <1.0 6,280.0 1.33 <20.0 33.0 0.42 <0.6 2.6 6.10 3.5 1,300.0 <0.01
Los Alamos at LAO-4.5 <1.0 5,930.0 0.68 20.0 39.0 0.52 <0.6 2.7 5.16 5.0 1,130.0 <0.01
Los Alamos at SR 4 <1.0 5,740.0 0.45 <20.0 24.0 0.34 <0.6 1.8 5.11 4.3 1,100.0 <0.01

Mortandad Canyon
Mortandad near CMR <1.0 4,800.0 0.88 <20.0 85.3 0.34 <0.6 7.0 3.28 4.7 970.0 <0.01
Mortandad W GS-1 <1.0 5,560.0 1.32 23.4 62.0 0.50 <0.6 3.6 5.55 3.4 760.0 <0.01
Mortandad at GS-1 <1.0 6,300.0 0.75 <20.0 24.0 0.40 <0.6 3.1 4.95 <2.0 1,100.0 0.05
Mortandad at MCO-5 <1.0 5,620.0 0.42 <20.0 14.0 0.34 <0.6 1.5 1.34 <2.0 740.0 <0.01
Mortandad at MCO-7 <1.0 6,570.0 0.66 <20.0 12.0 0.24 <0.6 1.2 2.88 4.5 920.0 <0.01
Mortandad at MCO-9 <1.0 5,800.0 1.18 34.7 60.0 0.70 <0.6 3.1 7.14 6.4 1,080.0 <0.01
Mortandad
   at MCO-13 (A-5) <1.0 5,900.0 0.99 118.0 44.0 0.67 <0.6 3.1 1.70 18.0 500.0 <0.01

Other Areas
Sandia at SR 4 <1.0 5,730.0 0.47 <20.0 29.0 0.43 <0.6 6.6 2.27 2.2 1,800.0 <0.01
Cañada Del Buey at SR 4 <1.0 6,550.0 0.69 <20.0 53.0 0.42 <0.6 2.8 4.91 <1.0 2,400.0 <0.01
Pajarito at SR 4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Potrillo at SR 4 <1.0 6,350.0 1.06 22.1 60.0 0.62 <0.6 5.0 7.74 4.2 2,610.0 <0.01
Fence at SR 4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Water at SR 4 <1.0 5,770.0 0.50 25.1 35.0 0.48 <0.6 2.4 2.29 <2.0 1,500.0 <0.01
Indio at SR 4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Ancho at SR 4 <1.0 6,300.0 0.49 63.0 28.0 0.48 <0.6 3.6 2.60 <2.0 600.0 <0.01

TA-54, Area G (Data was not analyzed in CY92)

TA-49, Area AB
AB-1 <1.0 6,160.0 3.36 14.9 550.0 2.20 <0.8 25.0 8.35 9.0 1,870.0 0.02
AB-2 <1.0 6,260.0 3.31 15.9 520.0 2.40 <0.8 28.0 12.40 8.0 2,050.0 0.02
AB-3 <1.0 6,260.0 1.15 11.5 344.0 2.00 <0.8 12.5 9.00 <6.0 1,720.0 <0.01
AB-4 <1.0 6,080.0 3.07 21.7 489.0 2.60 <0.8 29.0 8.50 <6.0 2,050.0 0.02
AB-4A <1.0 6,540.0 2.69 20.6 426.0 2.30 <0.8 23.0 8.70 <6.0 1,930.0 0.02
AB-5 <1.0 6,370.0 2.19 19.2 293.0 1.90 <0.8 18.0 7.70 <6.0 2,000.0 0.01
AB-6 <1.0 6,290.0 2.94 25.2 517.0 2.00 <0.8 22.0 10.60 <6.0 2,030.0 0.01
AB-7 <1.0 5,870.0 1.43 28.9 494.0 1.80 <0.8 23.0 9.20 <6.0 2,040.0 <0.01
AB-8 <1.0 6,550.0 3.04 18.5 339.0 2.00 <0.8 12.0 5.80 <6.0 1,650.0 0.01
AB-9 <1.0 7,300.0 1.42 20.5 423.0 2.30 <0.8 37.0 9.20 <6.0 3,100.0 <0.01
AB-10 <1.0 7,160.0 1.71 30.7 380.0 2.30 <0.8 25.0 10.20 <6.0 3,600.0 0.01
AB-11 <1.0 6,160.0 2.32 6.2 462.0 2.40 <0.8 40.0 10.30 <6.0 3,810.0 0.02

*Data on additional trace metals from sediments are presented beginning on page IV-54.
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Table IV-22.  (Cont.)

Station Mn Mo Ni Pb Sb Se Sn Sr Tl V Zn
----------------------------------------------------------------
OFF-SITE STATIONS
REGIONAL STATIONS

Rio Chama at Chamita 214.0 <0.30 9.89 7.0 <3.00 0.28 20.0 85.0 <6.00 25.0 26.0

Rio Grande at Embudo 249.0 <0.30 10.00 9.0 <3.00 <0.20 17.0 47.0 <6.00 28.0 40.0

Rio Grande at Otowi 76.0 <0.30 2.66 4.0 <2.00 <0.20 8.0 19.0 <6.00 11.0 10.0

Rio Grande at Frijoles 270.0 <1.00 9.10 6.0 <0.05 0.37 12.0 99.0 0.08 27.0 32.0

Rio Grande at Cochiti N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Rio Grande at Bernalillo 155.0 <0.30 5.70 4.6 <2.00 <0.20 10.0 64.0 <6.00 11.0 14.0

Jemez River 360.0 <0.30 8.23 7.6 <2.00 0.23 21.0 48.0 <6.00 14.0 28.0

Rio Grande in White Rock Canyon
Rio Grande at Sandia 230.0 <1.00 22.00 7.0 <0.05 0.25 12.0 75.0 0.10 21.0 26.0

Rio Grande at Mortandad 160.0 <1.00 6.00 32.0 <0.05 0.20 11.0 63.0 <0.04 22.0 23.0

Rio Grande at Pajarito 220.0 <1.00 9.00 6.0 <0.05 0.23 11.0 82.0 0.08 22.0 27.0

Rio Grande at Water Canyon 250.0 <1.00 6.70 5.0 <0.05 <0.20 13.0 83.0 0.09 24.0 29.0

Rio Grande at Ancho 150.0 <1.00 4.00 4.0 <0.05 <0.20 9.0 37.0 0.05 12.0 15.0

Rio Grande at Chaquehui 152.0 <1.00 4.00 5.0 <0.05 0.26 9.0 39.0 0.07 16.0 18.0

PERIMETER STATIONS
Radioactive Effluent Release Areas

Acid-Pueblo Canyon
Acid Weir 156.0 <0.30 2.70 29.0 <2.00 <0.20 7.0 11.0 <6.00 5.8 35.0

Pueblo 1 317.0 0.40 1.50 17.0 <3.00 <0.20 8.3 9.0 <6.00 7.0 47.0

Pueblo 2 193.0 0.50 1.70 7.0 <2.00 <0.20 8.0 15.0 <6.00 4.7 38.0

DP-Los Alamos Canyon
Los Alamos at Totavi 159.0 <0.30 14.90 23.0 <3.00 <0.20 13.0 41.0 <6.00 12.0 47.0

Los Alamos at LA 2 278.0 0.40 12.00 5.0 <3.00 <0.20 9.0 20.0 <6.00 4.4 24.0

Los Alamos at Otowi 56.0 <0.30 5.96 3.3 <3.00 <0.20 3.4 3.3 <6.00 2.7 8.0

Other Areas
Guaje at SR 4 164.0 <0.30 3.07 6.0 <2.00 <0.20 8.2 25.0 <6.00 5.5 21.0

Bayo at SR 4 170.0 <0.30 9.80 8.0 <2.00 <0.20 13.0 39.0 <6.00 15.0 22.0

Sandia at Rio Grande 320.0 <1.00 8.00 3.0 <0.05 <0.20 10.0 13.0 <0.04 43.0 44.0

Cañada Ancha at Rio Grande 130.0 <1.00 5.30 2.0 <0.05 0.26 7.0 22.0 <0.04 12.0 13.0

Pajarito at Rio Grande 50.0 <1.00 <2.00 2.0 <0.05 <0.20 6.0 3.7 <0.04 5.0 13.0

Water Canyon at Rio Grande 179.0 <1.00 2.00 4.0 <0.05 <0.20 6.0 5.0 0.04 6.0 23.0

Ancho at Rio Grande 47.0 <1.00 <2.00 1.0 <0.05 <0.20 7.0 3.4 <0.04 2.7 6.0

Chaquehui at Rio Grande 228.0 4.00 6.00 5.0 <0.05 0.38 9.6 65.0 0.07 16.0 25.0

Frijoles at Park Headquarters 94.0 <0.30 1.50 4.0 <2.00 <0.20 6.0 15.0 <6.00 2.0 9.0

Frijoles at Rio Grande 128.0 <1.00 <2.00 3.0 <0.05 <0.20 7.1 7.0 <0.04 6.7 25.0

Mortandad Canyon on San Ildefonso Pueblo
Mortandad A-6 348.0 <1.20 4.30 16.5 <6.00 <0.20 16.0 14.0 <2.00 11.6 43.0

Mortandad A-7 309.0 <1.30 1.60 5.9 <6.00 <0.20 14.0 3.9 5.00 4.0 45.0

Mortandad A-8 292.0 <1.20 3.30 10.0 <6.00 <0.20 15.0 9.6 2.60 8.9 35.0

Mortandad at SR 4 (A-9) 373.0 <0.30 8.84 9.0 <2.00 <0.20 10.0 16.0 <6.00 12.0 35.0

Mortandad at A-10 382.0 <1.20 5.90 8.0 <6.00 <0.25 15.0 16.0 <12.00 17.0 36.0

Mortandad at
  Rio Grande (A-11) 187.0 <1.00 7.00 1.5 <0.05 0.28 12.0 16.0 <0.04 21.0 32.0
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Table IV-22.  (Cont.)

Station Mn Mo Ni Pb Sb Se Sn Sr Tl V Zn
----------------------------------------------------------------
ON-SITE STATIONS
Radioactive Effluent Release Areas

Acid-Pueblo Canyon
Hamilton Bend Spring 170.0 <0.30 3.12 6.0 <2.00 <0.20 8.2 13.0 <6.00 4.5 28.0
Pueblo 3 240.0 <0.30 9.21 8.0 <3.00 <0.20 10.0 14.0 <6.00 5.8 17.0
Pueblo at SR 4 646.0 0.30 9.35 60.0 <3.00 <0.20 14.0 38.0 <6.00 12.0 100.0

DP-Los Alamos Canyon
DPS-1 164.0 <0.30 3.25 15.0 <2.00 <0.20 8.4 9.3 <6.00 4.5 32.0
DPS-4 154.0 <0.30 2.50 11.0 <2.00 <0.20 6.0 8.0 <6.00 4.2 25.0
Los Alamos at Bridge 312.0 0.33 7.61 28.0 <2.00 <0.20 10.0 23.0 <6.00 13.0 45.0
Los Alamos at LAO-1 209.0 0.50 4.40 11.0 <2.00 <0.20 7.2 18.0 <6.00 6.2 29.0
Los Alamos at GS-1 120.0 <0.30 2.98 7.0 <3.00 <0.20 7.0 18.0 <6.00 5.2 20.0
Los Alamos at LAO-3 143.0 0.50 3.80 12.0 <2.00 <0.20 8.0 11.0 <6.00 5.8 41.0
Los Alamos at LAO-4.5 189.0 0.50 6.30 14.0 <3.00 <0.20 9.0 16.0 <6.00 5.3 38.0
Los Alamos at SR 4 76.0 0.35 6.39 5.0 <3.00 <0.20 8.0 13.0 <6.00 2.9 15.0

Mortandad Canyon
Mortandad near CMR 132.0 <0.30 4.95 24.0 <3.00 <0.20 8.4 25.6 <6.00 7.4 64.7
Mortandad W GS-1 233.0 0.60 5.67 15.0 <3.00 <0.20 12.0 23.0 <6.00 8.0 31.0
Mortandad at GS-1 285.0 0.90 6.96 5.0 <3.00 <0.20 9.0 4.6 <6.00 3.7 23.0
Mortandad at MCO-5 107.0 <0.30 2.12 5.0 <2.00 <0.20 7.0 4.1 <6.00 2.2 16.0
Mortandad at MCO-7 158.0 0.45 1.85 <3.0 <2.00 <0.20 5.0 2.6 <6.00 2.0 12.0
Mortandad at MCO-9 320.0 0.50 6.87 11.0 <2.00 <0.20 9.0 10.0 <6.00 7.0 39.0
Mortandad at MCO-13 (A-5)275.0 0.70 <2.00 12.0 <3.00 <0.20 11.0 8.0 <6.00 6.1 31.0

Other Areas
Sandia at SR 4 347.0 0.60 2.84 12.0 <2.00 <0.20 8.0 8.4 <6.00 8.0 69.0
Cañada Del Buey at SR 4 268.0 <0.30 7.56 7.0 <2.00 <0.20 8.0 16.0 <6.00 7.0 22.0
Pajarito at SR 4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Potrillo at SR 4 304.0 0.50 9.89 9.0 <3.00 <0.20 12.0 13.0 <6.00 13.0 45.0
Fence at SR 4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Water at SR 4 115.0 <0.30 4.27 11.0 <3.00 <0.20 10.0 30.0 <6.00 4.6 22.0
Indio at SR 4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Ancho at SR 4 262.0 0.60 <2.00 11.0 <3.00 <0.20 16.0 16.0 <6.00 11.0 51.0

TA-54, Area G (Data was not analyzed in CY92)
TA-49, Area AB

AB-1 493.0 <7.0 10.10 30.0 3.00 0.28 <3.0 145.0 <5.00 50.0 42.0
AB-2 540.0 <7.0 13.70 30.0 8.00 0.28 <3.0 140.0 <5.00 56.0 78.0
AB-3 396.0 <7.0 8.40 <24.0 <2.30 <0.20 63.0 101.0 <4.00 32.0 96.0
AB-4 444.0 <7.0 11.20 34.0 <2.00 0.24 78.0 135.0 <4.00 57.0 48.0
AB-4A 491.0 <7.0 10.20 28.0 <2.30 <0.20 64.0 103.0 <4.00 47.0 50.0
AB-5 444.0 <7.0 9.40 <24.0 <2.30 0.22 53.0 47.0 <4.00 40.0 55.0
AB-6 524.0 <7.0 11.50 31.0 <2.30 0.23 67.0 119.0 <4.00 47.0 45.0
AB-7 412.0 <7.0 11.30 <24.0 4.00 <0.20 67.0 204.0 <4.00 47.0 37.0
AB-8 355.0 <7.0 9.00 27.0 <2.30 <0.20 69.0 78.0 <4.00 26.0 60.0
AB-9 565.0 <7.0 13.60 <24.0 <2.30 0.20 86.0 230.0 <4.00 79.0 66.0
AB-10 504.0 <7.0 14.30 <24.0 <2.30 <0.20 76.0 152.0 <4.00 63.0 66.0
AB-11 661.0 <7.0 16.20 26.0 <2.30 <0.20 90.0 161.0 <4.00 112.0 90.0

----------------------------------------------------------------a
 Analysis by EPA Method 3051 for trace metals.b
 Less than symbol (<) means measurement was below the specified detection limit of the analytical method.c
 N/A means analysis not performed, lost in analysis, or not completed.
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Table IV-23.  Total Recoverable Trace Metals in Soils (µg/g)
a

*
Stations Ag Al As B Ba Be Cd Cr Co Cu Fe Hg
----------------------------------------------------------------
OFF-SITE STATIONS

REGIONAL STATIONS

Rio Chama <0.01
b

4,940 2.07 19 103 0.55 <0.5 9.0 4.0 5.5 1,650 <0.01
Embudo <0.01 5,090 1.50 23 102 0.70 <0.5 8.0 5.0 7.0 1,560 <0.01
Otowi <0.01 6,190 0.69 11 91 0.67 <0.5 6.6 4.0 7.0 1,520 <0.01
Santa-Cruz <0.01 5,160 4.70 16 184 1.00 <0.5 16.0 6.0 10.0 2,100 0.01
Cochiti <0.01 4,910 2.28 15 161 0.70 <0.5 11.0 6.0 9.0 1,840 <0.01
Bernalillo <0.01 3,930 7.50 20 233 0.70 <0.5 10.0 4.0 8.0 1,450 <0.01
Jemez <0.01 4,580 2.37 22 180 0.80 <0.5 10.0 4.0 9.0 1,350 0.02

PERIMETER STATIONS
Sportsman Club <0.01 5,740 1.36 9 70 0.72 <0.5 6.0 5.0 5.0 1,360 <0.01
North Mesa <0.10 5,420 3.23 13 133 1.00 <0.5 11.0 7.0 9.0 1,710 0.01
TA-8 0.30 5,810 2.34 7 83 0.50 <0.5 3.6 4.0 6.5 1,190 0.01
TA-49 <0.01 5,640 3.95 17 193 1.20 <0.5 12.0 8.0 8.0 1,810 0.02
White-Rock <0.01 6,030 2.48 21 170 1.30 <0.5 11.0 6.0 8.0 1,980 <0.01
Tsankawi <0.01 6,000 1.01 22 62 1.10 <0.5 3.1 2.4 3.5 1,350 <0.01

ON-SITE STATIONS
TA-21 N/A

c
5,130 0.00 22 N/A N/A N/A N/A 8.0 N/A 1,570 N/A

East of TA-53 <0.01 5,880 2.70 21 82 1.00 <0.5 9.0 2.8 7.0 1,490 0.02
TA-50 0.23 6,290 2.28 24 166 1.20 <0.5 12.0 7.0 7.0 1,930 0.03
2-Mile Mesa <0.01 4,790 3.31 23 112 1.00 <0.5 10.0 4.0 3.4 1,300 0.01
East of TA-54 <0.01 6,070 1.34 26 88 0.90 <0.5 6.9 4.0 4.9 1,500 <0.01
R-Site-RD-E <0.01 4,960 2.18 48 96 0.80 <0.5 9.0 6.0 3.1 1,450 <0.01
Potrillo-DR <0.10 5,480 2.23 39 116 0.97 <0.5 11.0 7.0 5.8 1,680 <0.01
S-Site <0.01 4,750 2.86 26 114 1.00 <0.5 11.0 4.0 2.9 1,310 <0.01
Near Well DT-9 <0.01 6,320 2.83 32 178 1.40 <0.5 13.0 6.0 7.0 1,870 0.02
Near TA-33 <0.01 5,780 2.00 30 97 1.40 <0.5 12.0 5.0 7.4 1,800 0.01

  Limit for EPA
    Toxicity Criteria 5 5 100 1 5 0.2

*
Data on additional trace metals in soil is presented on page IV-56.
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Table IV-23.  (Cont.)

Stations Mn Mo Ni Pb Sb Se Sn Sr Tl V Zn
----------------------------------------------------------------

OFF-SITE STATIONS
REGIONAL STATIONS

Rio Chama 171 <0.4 10 8 <2.00 0.45 14 44 <2.0 20.0 23
Embudo 257 <0.4 10 12 <2.00 0.39 15 29 <2.0 16.0 27
Otowi 254 0.7 9 10 2.00 2.10 13 44 4.0 16.0 33
Santa-Cruz 328 <0.4 14 11 2.60 0.68 21 103 <2.0 32.0 43
Cochiti 316 <0.4 12 17 3.00 0.43 17 94 1.3 26.0 37
Bernalillo 211 0.6 9 11 2.40 0.72 20 265 <2.0 26.0 30
Jemez 412 <0.4 8 21 1.50 0.42 26 41 2.0 21.0 50

PERIMETER STATIONS
Sportsman Club 292 <0.5 7 33 2.00 <2.00 10 19 <2.0 11.0 32
North Mesa 522 <0.4 10 15 2.00 0.30 13 27 4.0 29.0 34
TA-8 445 0.4 5 21 <2.00 0.26 10 19 <2.0 9.4 36
TA-49 621 0.4 12 19 1.90 0.41 14 36 <2.0 28.0 35
White-Rock 392 <0.4 11 84 1.90 0.33 13 36 <2.0 21.0 47
Tsankawi 258 0.4 5 22 <2.00 0.20 8 15 <2.0 6.4 23

ON-SITE STATIONS
TA-21 N/A N/A 10 N/A N/A 0.00 N/A N/A N/A N/A N/A
East of TA-53 183 <0.4 7 24 <2.00 0.31 13 19 <2.0 16.0 45
TA-50 376 <0.4 11 16 <0.07 0.40 16 33 <2.0 28.0 37
2-Mile Mesa 516 <0.4 7 17 <2.00 0.35 15 29 <2.0 34.0 22
East of TA-54 324 <0.4 7 18 <2.00 0.22 12 19 <2.0 13.0 41
R-Site-RD-E 278 <0.4 8 12 <2.00 0.31 13 26 <2.0 24.0 20
Potrillo-DR 370 <0.4 10 14 <2.00 0.26 14 23 <2.0 23.0 29
S-Site 482 <0.4 7 14 <2.00 0.27 15 30 <2.0 30.0 23
Near Well DT-9 348 <0.4 11 16 <2.00 0.38 16 32 <2.0 27.0 40
Near TA-33 287 0.6 10 19 <2.00 0.38 15 28 <2.0 20.0 41

  Limit for EPA
    Toxicity Criteria 5 1

-----------------------------------------------------------------
a
Analysis by EPA Method 3051 for total recoverable metals.

b
The less than symbol (<) means the analysis was below the specified detection limit of the analytical method.

c
N/A means analysis not performed, lost in analysis, or not completed.
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Figure IV-12.  Total plutonium concentrations in sediments.

5.  Transport of Radionuclides in Sediments from Surface Run-Off.
The major transport of radionuclides from canyons that have received radioactive effluents (Acid-Pueblo, DP-
Los Alamos, and Mortandad canyons) is by surface run-off.  Residual radionuclides in the effluents may
become adsorbed or attached to sediment particles in the stream channels.  Concentrations of radioactivity in
the alluvium are generally highest near the effluent outfall and decrease downhill in the canyon as the sedi-
ments and radionuclides are transported and dispersed by other treated industrial effluents, sanitary effluents,
and surface run-off.

a.  Pueblo-Los Alamos Canyons.  Residual radioactivity from past effluent releases into DP Canyon,
upper Los Alamos Canyon, and Acid Canyon is present on sediments in those canyons and in Pueblo Canyon
downstream from Acid Canyon.  (See Section IV.D.2 for additional historic information.)  Over the years some
of that radioactivity has been transported off site into lower Los Alamos Canyon largely by snowmelt and
thunderstorm run-off.
Starting in 1990, increased effluent flow from the Los Alamos County Bayo sanitary sewage treatment plant
resulted in flow during most of the year through the lower part of Pueblo Canyon and into Los Alamos Canyon.
This flow transported some of the contaminated sediments out of Pueblo Canyon and into the lower reach of
Los Alamos Canyon.  This effluent-induced flow from Pueblo Canyon entered Los Alamos Canyon on most
days in 1992 (except between mid-June and early August) and typically extended to a location between Totavi
(just east of the DOE-San Ildefonso Pueblo boundary) and the confluence of Guaje and Los Alamos canyons.
Periodic grab samples of effluent and run-off collected from Pueblo Canyon above the confluence with Los
Alamos Canyon, near State Road 502, were analyzed for radioactivity in solution and in suspended sediments.
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(Radioactivity in solution refers to the filtrate that passes through a 0.45-mm-pore-size filter; radioactivity on
suspended sediments refers to the residue retained by the filter.)  The samples collected from run-off contained
above background amounts of cesium, strontium, and plutonium in solution, which was expected in light of the
residuals from historical releases into Pueblo Canyon.  The levels of plutonium detected are shown in Table
IV-24, and the levels for other radioactive constituents are shown in Table IV-25.  These tables also show
results of grab samples of snowmelt run-off from other canyons; results for these other canyons are discussed in
Section IV.E.5.b.
Concentrations of plutonium in the suspended sediments from Pueblo and Los Alamos canyons were above
background though the levels were comparable to those seen in previous years.  The increased transport of
contaminated sediments from Pueblo Canyon is not having any significant effect on the concentrations of
plutonium in sediments from lower Los Alamos Canyon (ESG 1981).  Current measurements from throughout
the region are given in Table IV-21; measurements from locations in lower Los Alamos Canyon are shown in
Figure IV-12.  Run-off from summer thunderstorms and long periods of snowmelt periodically move
accumulated sediments from lower Los Alamos Canyon into the Rio Grande (ESG 1981, Lane 1985).
The effluent-induced flow will slightly increase the rate at which contaminated sediments from historical dis-
charges in Acid and Pueblo canyons are moved through Los Alamos Canyon to the Rio Grande.  Theoretical
estimates (ESG 1981), confirmed by field measurements (see Special Reservoir Sediment Studies and Special
Rio Grande Sediment Study below), predict that the incremental contributions to radioactivity on sediments in
Cochiti Reservoir resulting from Laboratory operations are small (approximately 10%) relative to the contribu-
tions from worldwide fallout.  The incremental doses accumulated through food pathways (see Section IV.G.3)
are well below DOE's applicable PDLs.

b.  Radionuclides in Water and Sediment from Snowmelt Run-Off.  During the spring snowmelt
season, grab samples of run-off were collected from several other canyons.  The analytical results are shown in
Tables IV-24 and IV-25.  These results are for unfiltered samples and represent total concentrations, both
dissolved and suspended solids.

c.  Radionuclides in Water and Sediment from Mortandad Canyon.  Residual radionuclides are
released in effluent from the treatment plant at TA-50 into Mortandad Canyon (see Table IV-26).  The liquid
infiltrates and recharges a shallow body of groundwater in the alluvium.  This shallow aquifer is of limited
extent and lies completely within Laboratory boundaries (see Section IV.D.2 and Section VII.B for additional
information).  Most of the radionuclides in the effluent are adsorbed or bound to the sediments in the channel.
The sediments and radionuclides in the stream channel alluvium may be transported when additional effluent
releases or storm water run-off enters the channel.  The canyon's small drainage area and the capacity of the
thick unsaturated alluvium to store run-off have prevented transport to the Laboratory boundaries.  To further
ensure containment of sediment transport by major run-off events within Laboratory boundaries, a series of
canyon sediment traps was installed in the early 1970s.  These traps are located in Mortandad Canyon
approximately 2.3 km (1.4 mi) upstream of the eastern facility boundary.  The traps are excavated below the
prevailing grade of the stream channel so that run-off water flows in and is retained temporarily, letting the
heavier sediments settle out.  When one trap is filled up to the level of the stream channel, the water flows on
to the next trap.  Run-off from several large thunderstorms in late July and early August 1991 filled all three
sediment traps to capacity.  Results from special sediment sampling conducted after these storms were
reported in the 1991 surveillance report (EPG 1993).  The three sediment traps were excavated during 1992 so
that their original sediment retention volumes could be restored.
No significant thunderstorm run-off events occurred in Mortandad Canyon during 1992, and only routine
samples were collected.

d.  Radionuclides in Sediment from Cañada del Buey.  Results of radiochemical analyses of 19 extra
samples collected from the stream channel of Cañada del Buey are shown in Table IV-27.  The samples were
collected to document conditions prior to the release of treated effluents from the Sanitary Wastewater
Systems Consolidation (SWSC) project.  The sampling locations in Cañada del Buey extend along the reach
parallel to the Laboratory-San Ildefonso Pueblo boundary (see Figure IV-9).  Sample locations CDB-J1 and
CDB-K are in Cañada del Buey north of routine sampling location G-1 and the westernmost portion of Area G.
Special sampling locations CDB-A
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Table IV-24.  Plutonium in Surface Waters in 1992

Concentration in Concentration in Suspended Total in Solution and
Location          Solution           Suspended Sediment    Sediment  Suspended
Sediment (pCi/L)    

and Date
239

Pu
238

Pu
239

Pu
238

Pu (g/L)
239

Pu
238

Pu % dissolved
(pCi/L) (pCi/L) (pCi/g) (pCi/g)

-----------------------------------------------------------------
OFF-SITE PERIMETER STATIONS
Los Alamos Canyon

Los Alamos at Rio Grande

03/27 |0.005
a

0.005 0.010 0.012 0.45875 0.010 0.017 18.2
04/03 0.050 0.000 2.986 0.040 3.35100 3.036 0.040 1.6
04/16 0.008 0.008 3.045 0.040 1.06825 3.053 0.048 0.5
04/24 0.036 |0.008 0.000 0.000 0.17650 0.036 0.000 100.0

DP-Los Alamos Canyons
Los Alamos at Totavi

04/03 |0.010 |0.010 0.069 0.002 0.02925 0.069 0.002 0.0
Other Areas

Water Canyon at SR 502
04/24 0.005 0.005 0.000 0.000 0.04775 0.005 0.005 100.0

ON-SITE STATIONS
Acid-Pueblo Canyons

Pueblo at SR 502
03/27 0.000 0.000 0.005 0.000 0.14775 0.005 0.000 0.0
04/24 0.004 |0.008 1.813 0.017 0.72500 1.817 0.017 0.2
07/26 0.026 0.004 0.120 0.008 0.01275 0.146 0.012 19.0
08/03 0.052 |0.009 0.092 0.000 0.01625 0.144 0.000 36.1
09/03 0.011 0.005 0.001 0.000 0.01750 0.012 0.005 93.6
10/07 0.000 0.009 0.003 0.000 0.02300 0.002 0.009 77.9
11/18 0.000 0.005 0.001 0.000 0.01750 0.001 0.005 79.0
12/09 0.006 0.005 0.002 0.000 0.02125 0.008 0.005 87.9

Los Alamos Canyon at Omega Bridge
04/03 0.020 |0.020 0.001 0.000 0.02475 0.021 0.000 93.1

Pueblo Canyon at Gaging Station
04/03 0.020 0.040 0.014 0.000 0.00725 0.034 0.040 81.0
04/28 0.005 0.013 0.000 0.000 0.04500 0.005 0.013 100.0
04/28 0.019 0.011 0.000 0.000 0.06800 0.019 0.011 100.0
05/01 0.004 |0.002 0.000 0.000 0.02400 0.004 0.000 100.0
05/05 |0.004 0.004 0.013 0.003 0.00500 0.013 0.007 21.1
05/05 0.013 0.010 0.002 |0.001 0.00475 0.015 0.010 93.8
05/06 |0.004 0.011 0.007 0.001 0.00450 0.007 0.012 57.3
05/06 0.011 0.017 0.000 |0.001 0.00100 0.011 0.017 100.0
05/07 0.009 |0.003 |0.003 |0.003 0.00275 0.009 0.000 100.0

DP-Los Alamos Canyons
Los Alamos at Gaging Station 1

04/03 0.020 0.000 0.028 |0.000 0.01850 0.048 0.000 42.0
04/28 0.005 |0.002 0.000 0.000 0.00625 0.005 0.000 100.0
04/28 0.014 |0.019 0.000 0.000 0.00900 0.014 0.000 100.0
04/28 0.005 |0.005 0.000 0.000 0.00475 0.005 0.000 100.0
04/29 0.000 |0.005 0.000 0.000 0.00625 0.000 0.000 100.0
04/29 0.004 0.004 0.000 0.000 0.00450 0.004 0.004 100.0
04/30 0.004 |0.002 0.000 0.000 0.00575 0.004 0.000 100.0
04/30 0.010 |0.005 0.000 0.000 0.00400 0.010 0.000 100.0
05/01 0.032 0.012 0.079 0.158 0.00225 0.111 0.170 15.7
05/02 0.019 0.027 0.012 0.003 0.00825 0.031 0.030 75.7
05/02 0.010 0.008 0.009 0.002 0.00775 0.019 0.010 61.4
05/03 0.003 |0.003 0.009 0.000 0.00825 0.012 0.000 24.0
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Table IV-24.  (Cont.)

Concentration in Concentration in Suspended Total in Solution and
Location          Solution           Suspended Sediment    Sediment  Suspended
Sediment (pCi/L)    

and Date
239

Pu
238

Pu
239

Pu
238

Pu (g/L)
239

Pu
238

Pu % dissolved
(pCi/L) (pCi/L) (pCi/g) (pCi/g)

-----------------------------------------------------------------
Los Alamos at Gaging Station 1 (Cont.)

05/03 0.002 0.000 0.008 0.002 0.00750 0.010 0.002 16.9
05/04 0.017 0.000 0.008 0.000 0.00900 0.025 0.000 67.0
05/05 |0.002 0.008 0.009 0.001 0.00575 0.009 0.009 45.2
05/05 0.011 0.002 0.009 |0.001 0.00575 0.020 0.002 58.6
05/06 0.009 0.000 0.010 |0.001 0.00575 0.019 0.000 47.9
05/06 |0.002 0.000 0.012 0.002 0.00525 0.012 0.002 0.0
05/07 0.002 0.005 0.011 0.000 0.00625 0.013 0.005 38.4
05/07 0.000 0.000 0.014 0.001 0.00550 0.014 0.001 0.0

Los Alamos at SR 4
04/16 0.004 |0.013 0.221 0.014 0.12800 0.225 0.014 1.7
04/24 0.005 |0.010 0.000 0.000 0.03575 0.005 0.000 100.0

Other Areas
Pajarito Canyon

04/16 |0.004 0.000 0.000 0.000 0.00925 0.000 0.000 100.0
04/24 0.004 0.009 0.000 0.000 0.00200 0.004 0.009 100.0

----------------------------------------------------------------
a
See Section VIII.D.3, Data Handling of Radiochemical Samples, for an explanation of the presence of negative values.

Table IV-25.  Radioactivity in Spring Run-off Surface Waters in 1992

G r o s s G r o s s G r o s s
3

H
1 3 7

C s Uranium Alpha B e t a Gamma
L o c a t i o n (nCi/L) (pCi /L) (µg /L) (pCi /L) (pCi /L) (pCi /L)

PERIMETER STATIONS OFF-SITE
Los Alamos Canyon

Los Alamos at Rio Grande 1.1 (0.7)
a

57.4(150.4) 0.6 (0.1) 1 (2) 8 (2) -185
b

(371)
DP-Los Alamos Canyons

Los Alamos at Totavi 1.7 (0.4) 164.0 (86.2) < 1.0 (0.0) 1 (1) 12 (1) |214 (167)

Other Areas
Water Canyon at SR 502 0.8 (0.3) 174.0 (95.0) 0.1 (0.1) 1 (1) 4 (1) |238 (167)

ON-SITE STATIONS
Acid-Pueblo Canyons

Pueblo at SR 502 0.3 (0.6) +28.5 (86.6) 0.1 (0.1) 1 (2) 15 (3) +198 (283)
Los Alamos Canyon at Omega Bridge 0.1 (0.3) |55.7 (68.9) < 1.0 (0.0) |0 (1) 4 (1) |262 (167)
Pueblo Canyon at  Gaging Station |0.1 (0.3) +68.7 (85.0) < 1.0 (0.0) |1 (1) 17 (2) |262 (167)

DP-Los Alamos Canyons
Los Alamos at Gaging Station 1 2.2 (0.4) |43.1 (61.2) < 1.0 (0.0) 3 (1) 11 (1) |381 (167)
Los Alamos at SR 4 1.4 (0.6) +35.7 (94.0) < 1.0 (0.0) 0 (1) 4 (1) +|95 (271)

Other Areas
Pajarito Canyon 0.6 (0.4) +91.4(125.7) 0.2 (0.1) 1 (1) 5 (1) |214 (253)

a
Radioactivity counting uncertainties (|1 standard deviation) are in parentheses.

b
See Section VIII.D.3, Data Handling of Radioactive Samples, for an explanation of the presence of negative values.
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Table IV-26. Quality of Effluent Released from the TA-50 Radioactive Liquid Waste Treatment Plant to
Mortandad Canyon in 1992

Activity Mean
Releaseda Concentration

Radionuclide (mCi) (µCi/mL)
_____________________________________

3H 10,630 5.3 + 10−4

82,85,89,90Sr 17 8.5 + 10−7

137Cs 0.5 2.5 + 10−8

234U+ 0.05 2.5 + 10−9

238Pu 0.32 1.6 + 10−8

239,240Pu 0.39 2.0 + 10−8

241Am 0.27 1.3 + 10−8

__________________________________
Totalb 10,650
___________________________________
aAs reported on DOE Form F-5821.1.
b
Total effluent volume 1.99 + 10

7
 liters.

Table IV-27.  Radiochemical Analyses of Specially Collected Sediment Samples from Cañada del Buey

Tota l G r o s s G r o s s G r o s s
3H 137Cs Uranium 238Pu 239,240Pu Alpha Beta Gamma

L o c a t i o n (nCi/L)a ( p C i / g ) (µ g / g ) ( p C i / g ) ( p C i / g ) ( p C i / g ) ( p C i / g ) (pCi/g)

CDB-A 0.5+(0.3)
b

0.0+(0.1) 2.4+(0.2) |0.001
c

+(0.002) 0.000+(0.001) 4+(1) 3+(0.3) 5+(1)
CDB-B 1.1+(0.3)+ 0.2+(0.1) 2.0+(0.2) 0.001++(0.001) 0.002+(0.001) 5+(1) 2+(0.3) 6+(1)
CDB-C 0.6+(0.3)+ |0.1+(0.1) 2.1+(0.2) 0.006++(0.002) 0.002+(0.001) 6+(1) 3+(0.4) 5+(1)
CDB-D 2.5+(0.3)+ 0.7+(0.2) 3.2+(0.3) 0.001++(0.002) 0.013+(0.003) 7+(1) 3+(0.4) 7+(1)
CDB-E 1.0+(0.3)+ 0.5+(0.1) 2.5+(0.2) 0.004++(0.002) 0.020+(0.004) 2+(1) 2+(0.3) 6+(1)
CDB-F 0.4+(0.3)+ 0.9+(0.2) 3.3+(0.3) 0.002++(0.002) 0.030+(0.005) 4+(1) 3+(0.3) 8+(1)
CDB-G 0.7+(0.3)+ 0.1+(0.1) 3.2+(0.3) 0.006++(0.003) 0.007+(0.003) 7+(2) 4+(0.5) 7+(1)
CDB-H 0.6+(0.3)+ 0.2+(0.1) 2.7+(0.3) 0.001++(0.003) 0.000+(0.001) 3+(1) 2+(0.3) 6+(1)
CDB-I 0.5+(0.3)+ 0.0+(0.1) 2.3+(0.2) 0.002++(0.003) 0.005+(0.003) 4+(1) 2+(0.3) 5+(1)
CDB-J 0.6+(0.3)+ 0.4+(0.2) 2.7+(0.3) 0.003++(0.002) 0.013+(0.003) 5+(1) 3+(0.4) 3+(1)
CDB-J1 0.6+(0.3)+ 0.2+(0.2) 3.3+(0.3) 0.002++(0.001) 0.005+(0.001) 4+(1) 2+(0.3) 5+(1)
CDB-K 0.2+(0.3)+ 0.3+(0.1) 5.8+(0.6) 0.001++(0.001) 0.010+(0.002) 10+(2) 5+(0.6) 7+(1)
CDB-L 0.2+(0.3)+ 0.4+(0.2) 2.9+(0.3) 0.005++(0.002) 0.018+(0.002) 6+(1) 3+(0.4) |2+(1)
CDB-M 0.1+(0.3)+ 0.2+(0.1) 3.7+(0.4) 0.029++(0.003) 0.058+(0.004) 5+(1) 3+(0.4) |1+(1)
CDB-N 0.5+(0.3)+ 0.3+(0.1) 3.1+(0.3) 0.006++(0.002) 0.017+(0.003) 5+(1) 3+(0.3) 3+(1)
CDB-O 0.2+(0.3)+ 0.1+(0.1) 2.6+(0.3) 0.006++(0.001) 0.006+(0.001) 4+(1) 2+(0.3) 2+(1)
CDB-P 0.2+(0.3)+ 0.1+(0.1) 3.2+(0.3) 0.001++(0.001) 0.003+(0.001) 5+(1) 3+(0.3) 3+(1)
CDB-Q 0.2+(0.3)+ |0.1+(0.1) 1.9+(0.2) 0.003++(0.001) 0.003+(0.001) 5+(1) 2+(0.3) 1+(1)
CDB-R 0.1+(0.3)+ 0.1+(0.1) 1.9+(0.2) 0.003++(0.001) 0.004+(0.001) 2+(1) 1+(0.2) 2+(1)

Statistical Limit
of Regional
Background 0.87 4.4 0.006 0.023 7.9
a
Tritium as tritiated water in moisture distilled from samples.

b
Radioactivity counting uncertainties ( |1 standard deviation) are shown in parentheses.

c
See Section VIII.D.3, Data Handling of Radiochemical Samples, for an explanation of the presence of negative values.
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through CDB-J are located further upstream.  Special sampling locations CDB-L through CDB-R extend down-
stream, with CDB-M coincident with routine sampling location G-1 and CDB-R located at State Road 4.

Of the samples collected upstream of potential run-off from Area G, samples from CDB-F showed levels

slightly exceeding the statistical reference level for worldwide fallout for 
137

Cs and 
239,240

Pu.  Of the samples
collected downstream, only the sample from CDB-M contained levels exceeding the reference levels for both
238

Pu and 
239,240

Pu.  The values are similar to those seen previously at routine sampling location G-9.

6. Special Reservoir Sediment Studies.

Results of the analyses of the large samples specially collected in 1992 from Abiquiu and Cochiti reservoirs
are presented in Tables IV-28 and IV-29.  The results are similar to those from past years.

Levels of plutonium and cesium in the sample from the middle station in Cochiti Reservoir slightly

exceeded the statistically established regional fallout reference levels (Purtymun 1987a).  The 
239,240

Pu level
of 0.0377 | 0.0011 pCi/g was slightly above the reference level of 0.023 pCi/g.  The cesium concentration of 0.5
| 0.1 pCi/g was slightly above the reference level of 0.44 pCi/g.  The measurements of the other constituents
were lower than regional statistical reference levels.

The results of these analyses are best interpreted in conjunction with information from a special study,
"Plutonium Deposition and Distribution from Worldwide Fallout in Northern New Mexico and Southern
Colorado," which provides a broader regional context for analyses of reservoir sediments (Purtymun 1990b).
This study analyzed the radiochemical constituents of large (1 kg) samples of soils and sediments collected
between 1979 and 1987 from locations in northern New Mexico and southern Colorado.  The conclusions of
greatest significance to interpreting the current samples from Abiquiu and Cochiti reservoirs are (1) the aver-
age total plutonium concentrations in Cochiti Reservoir are almost identical to the concentrations found in the
Rio Grande Reservoir in Colorado; (2) reservoirs on the Rio Chama exhibit slightly lower concentrations than

those found in the Rio Grande Reservoir; and (3) the isotopic ratios of 239,240
Pu to 238

Pu are essentially the
same, with nearly complete overlap of the statistical uncertainties, for all of the soil and sediment samples
analyzed.  These findings are consistent with the interpretation that the source of the plutonium at all locations
studied is predominantly from worldwide fallout.

Table IV-28.  Radiochemical Analyses of Sediments from Reservoirs on the
Rio Chama and Rio Grandea

Tota l G r o s s G r o s s G r o s s
3
H

9 0
Sr

1 3 7
C s Uranium

241
A m Alpha B e t a Gamma

L o c a t i o n (nCi/L)
b

( p C i / g ) ( p C i / g ) (µ g / g ) ( p C i / g ) ( p C i / g ) ( p C i / g ) ( p C i / g )
_____________________________________________________________________________________________

Abiquiu Reservoir (Rio Chama)
Upper 0.3+(0.3)

c
0.2+(0.2) 0.2+(0.1) 2.2+(0.2) |0.064

d
+(0.088)10 (2) 4 (0) 1,238 (214)

Middle 0.6+(0.3) 0.1+(0.2) 0.1+(0.1) 1.6+(0.2) |0.038++(0.068) 3 (1) 2 (0) 357 (167)
Lower 0.2+(0.3) 0.0+(0.2) 0.0+(0.1) 2.3+(0.2) |0.090++(0.076) 5 (2) 4 (0) 714 (190)

Cochiti Reservoir (Rio Grande)
Upper |0.4+(0.3) 0.2+(0.2) 0.1+(0.1) 1.2+(0.1) |0.069++(0.081) 3 (1) 2 (0) 333 (167)
Middle 0.0+(0.3) 0.3+(0.2) 0.5+(0.1) 4.6+(0.5) |0.228++(0.088)16 (4) 7 (1) 1,905 (238)
Lower |0.3+(0.3) 0.0+(0.2) 0.1+(0.1) 1.7+(0.2) |0.204++(0.082) 4 (1) 2 (0) 476 (167)

Background
  (1974|1986)

e
+ 0.87 0.44 4.4 0.006 0.023 + +

________________________
aSamples were collected in June 1992 at Abiquiu and July 1992 at Cochiti.bTritium as tritiated water in moisture distilled from sample.c
Radioactivity counting uncertainties(|1 standard deviation) are shown in parentheses.d
See Section VIII.D.3, Data Handling of Radiochemical Samples, for an explanation of the presence of negative values.ePurtymun (1987a).
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Table IV-29.  Plutonium Analyses of Sediments in Reservoirs
on the Rio Chama and Rio Grande

a

238Pu 239,240Pu Ratio
(fCi/g) (fCi/g) (239,240Pu/238Pu)

_____________________________________________________________________________________________

Abiquiu Reservoir (Rio Chama)
1984 ∞x+ (s) 0.7 (0.4)

b
12.7 (6.3) 18

1985 ∞x+ (s) 0.7 (0.5) 8.8 (0.9) 12
1986 ∞x+ (s) 0.3 (0.1) 7.5 (1.7) 25
1987 ∞x+ (s) 0.2 (0.1) 3.8 (3.1) 19
1988 ∞x+ (s) 0.3 (0.2) 7.5 (2.6) 25
1989 ∞x+ (s) 0.2 (0.6) 3.7 (0.4) 18
1990 ∞x+ (s) 0.14 (0.1) 2.6 (1.6) 19
1991 ∞x+ (s) 0.33 (0.1) 7.2 (2.6) 22

1992 Upper 0.1 (0.03) 1.84 (0.14) 18
Middle 0.106 (0.02) 0.23 (0.03) 2
Lower 0.044 (0.012) 0.326 (0.036) 7
∞x+ (s) 0.08 (0.03) 0.8 (0.9) 10

Cochiti Reservoir (Rio Chama)
1984 ∞x+ (s) 0.7 (1.1) 19.7 (14.0) 28
1985 ∞x+ (s) 1.6 (0.6) 24.1 (7.3) 15
1986 ∞x+ (s) 1.2 (0.5) 21.2 (6.1) 18
1987 ∞x+ (s) 0.8 (0.7) 17.5 (13.8) 22
1988 ∞x+ (s) 1.7 (2.3) 21.1 (2.9) 7
1989 ∞x+ (s) 2.5 (2.3) 49.3 (7.3) 20
1990 ∞x+ (s) 1.1 (0.5) 20.9 (10.7) 19
1991 ∞x+ (s) 0.2 (0.1) 4.1 (3.4) 21

1992 Upper 0.054 (0.13) 1.23 (0.07) 23
Middle 5.5 (0.4) 37.7 (1.07) 7
Lower 0.2 (0.03) 1.37 (0.09) 7
∞x+ (s) 1.9 (3.1) 13.4 (21.0) 7

Background
(1974|1986)c 6.0 23.0

_______________
aSamples were collected in June 1992 at Abiquiu Reservoir and July 1992 at Cochiti Reservoir.
bCounting uncertainties (|1 standard deviation) are in parentheses.
cPurtymun (1987a).

The data from the 1992 plutonium analyses are shown in a long term context in Table IV-29.  The
measurements in the samples from Cochiti Reservoir have some of the lowest long-term means for
radionuclide concentration and the lowest isotope ratios.  The samples from Abiquiu Reservoir had the lowest
concentration ranges and isotopic ratios seen.  The 1992 concentration averages have proportionately large
standard deviations because of the great range of values in each data group.  Thus, the average isotopic ratios
also have large uncertainties.  However, the isotopic ratios from Cochiti Reservoir are even lower than those
typical for worldwide fallout, and therefore show no significant contribution of residual effluents from
Laboratory operations in the Acid Canyon arm of Pueblo Canyon.  (Sediments from Acid-Pueblo Canyon

exhibit a ratio of 
239,234

Pu to 
238

Pu that is much larger than values typical of worldwide fallout.)  This is
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consistent with the long term observation that the contributions of radionuclides from Los Alamos Canyon are
a relatively small proportion of the total carried in the Rio Grande.

The contribution of total plutonium carried by run-off from Los Alamos Canyon into the Rio Grande is esti-
mated to be about 10% of the contribution from worldwide fallout (ESG 1981, Graf 1993).  The range of pluto-
nium levels in sediments in the Rio Grande in the vicinity of Los Alamos indicate a variable mixing of the
generally higher concentrations and isotopic ratios observed on soils and sediments farther north in the Rio
Grande drainage and the generally lower concentrations and lower isotopic ratios found in the Rio Chama
system reservoirs and soils of northern New Mexico.  Thus, the significant variability with time and the
uncertainty in measurements of at least 5% to 10% in even the 1 kg samples (the uncertainty can be as high
as 50% in samples collected for routine monitoring) combine to make it generally impossible to distinguish
the contribution of sediments from Los Alamos Canyon to the Rio Grande by measuring concentrations.

Similarly, there is no distinguishable increase in the 239,240
Pu to 238

Pu isotopic ratio, which would be
expected if the higher concentration, higher ratio sediments from Los Alamos Canyon were making a large
contribution.

7.  Special Rio Grande Sediment Study.

A geomorphologic study completed in 1991, "Geomorphology of Plutonium in the Northern Rio Grande Sys-
tem," (Graf 1993) uses a historical perspective to evaluate the contributions of plutonium from Los Alamos to
the Rio Grande.  This study uses historical aerial photography and hydrologic data to study the movement and
deposition of sediments over time.  Among the study's conclusions regarding a regional plutonium budget for
the 1948 to 1985 period accounting for both worldwide fallout and input from Los Alamos Canyon for the
northern Rio Grande, three are particularly relevant to interpreting the surveillance data:

• Fallout accounts for more than 90% of the plutonium in the system; slightly less than 10% is from
activity at the Laboratory.

• About half of the total plutonium (from fallout and the Laboratory) is estimated to be stored along the
river, and the remainder has been carried to Elephant Butte Reservoir.

• Most of the contributions from the Laboratory are found along the river between Otowi and Peña Blanca
(just downstream from Cochiti Dam); since 1973 the downstream transport of the contributions from the
Laboratory has terminated in Cochiti Reservoir.

The study identified locations where sediments had been deposited during specific periods.  A special
sediment sample deposited between 1941 to 1968 was collected from a floodplain near Buckman (just south of
Cañada Ancha on Figure IV-9).  This sample was subjected to a very sensitive analysis (detection limits as
little as 0.0001 pCi/gm) of plutonium isotopes by the Isotope Geochemistry Group at the Laboratory, which

found that the plutonium at Buckman contained a ratio of 
239

Pu to 
240

Pu consistent with approximately an
equal amount of plutonium from worldwide fallout and from the Acid-Pueblo-Los Alamos canyon system.  The

total level of 
239

Pu to 
240

Pu in the sample (0.017 pCi/g) was near the statistically derived fallout level (0.023
pCi/g).  The precise analysis found that the deposit contained a substantial contribution from historical flows
out of Los Alamos Canyon.  Such techniques may be useful for research into other sediment transport
processes.

F.  Monitoring of the Water Distribution Systems

1.  Introduction.

EPA established maximum contaminant levels (MCLs) for organic and inorganic constituents,
microbiological contaminants, and radioactivity in drinking water in the Safe Drinking Water Act (SDWA).
These standards have been adopted by the State of New Mexico and are included in the New Mexico Water
Supply Regulations (NMEIB 1991).  NMED has been authorized by EPA to administer and enforce federal
drinking water regulations and standards in New Mexico.

Compliance samples are analyzed for organic and inorganic constituents and for radioactivity at the State
Scientific Laboratory Division (SLD) in Albuquerque.  SLD reports the analytical results directly to NMED.
The Johnson Controls Inc. Environmental (JENV) laboratory also collects samples from the Laboratory's and
county's distribution systems and tests the samples for microbiological contamination, as required under the
SDWA.  The JENV laboratory is certified by SLD for microbiological testing of drinking water.
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During 1992, all water samples collected at Los Alamos and tested by SLD in Albuquerque and by the JENV
laboratory were found to be in compliance with the maximum contaminant levels established by SDWA
regulation.

2.  Sampling and Analytical Results.

a.  Radiological Analyses of Drinking Water.  Sampling locations were increased from three sites in
1991 to five sites in 1992.  The SDWA specifies a sequential analysis protocol for radioactivity measurements.
When gross activity measurements are below the screening limits, the Laboratory does not need to perform
further isotopic analyses or perform dose calculations.  The concentrations of gross alpha activity
concentrations were less than the screening level of 5 pCi/L.  For gross beta, the activity measurements were
less than the screening limit of 50 pCi/L.  These results are summarized in Table III-9.

In 1992 all operating water supply wells were sampled for radon.  Radon is a naturally occurring
radionuclide produced during the decay of geological sources of uranium.  This testing was not required under
the SDWA but was conducted because EPA has issued a proposed MCL for radon of 300 pCi/L.  The MCL for
radon will become effective 18 months after its final promulgation by EPA.  (Promulgation of the final rule is
not expected for at least two years.)  As shown in Table III-10, the radon concentrations in the sampled wells
ranged from 420 to 1,260 pCi/L.  In 1993 additional sampling will be conducted at points of entry into the
water distribution system.  Radon has a half life of about 12 days, residence time in storage tanks will reduce
radon concentrations somewhat before the water reaches consumers.  If the MCL is finalized at the 300 pCi/L
level and further testing shows that entry point concentrations are higher than 300 pCi/L, drinking water will
need to be treated to remove the naturally occurring radon.

b.  Chemical Analyses of Drinking Water.  In the fourth quarter of 1991 and through 1992, quarterly tri-
halomethane quarterly sampling locations were increased from five to six sites.  The added site was at TA-33
which is near the end of a long, dead end water main.  Since trihalomethanes are formed as chlorine reacts
with organic material in the distribution system, this site was added because of water's long residence time in
the main.  As expected, the TA-33 sampling location did contain higher concentrations of trihalomethane than
the other sites.  However, all trihalomethane measurements were well below the MCLs, as shown in Table
III-11.

Samples analyzed for volatile organic compounds (VOCs) were drawn from each of the 10 operating wells
and combined into 3 composite samples by the analyst at SLD.  All chemical results were in compliance with
MCLs.  These results are summarized in Table III-12.

A new sampling program for lead and copper measured at residential taps was initiated in 1992 in
accordance with the SDWA.  The object of this program is to measure lead and copper in the tap water under
circumstances that maximize the potential for the water to leach lead and copper from plumbing materials
inside the home.  The Laboratory cooperated with officials of Los Alamos County to identify and contact
residents of single family homes with copper piping built between 1982 and 1987.  The residents were given
sample containers and instructions for collecting first draw samples.  Residents returned the filled sample
containers to the JENV laboratory, where the samples were acidified and packaged for transport to the SLD for
analysis.

There is currently no set MCL for lead or copper in the tap water.  Instead an "action level" is set for each
metal.  If more than 10% of the samples from selected sites exceed the action level, water suppliers must take
prescribed actions to monitor and control the corrosivity of the water supplied to the customers.  Another way
of saying this is if the 90th percentile values for lead and copper are less than the action levels, the system is
in compliance without the need to implement corrosion control.  As shown in Table III-13, the 90th percentile
values for lead and copper were well below the EPA action levels.

For 1992, sampling locations for inorganic chemicals were increased from three to six sites throughout the
distribution system so that the well fields and major service areas are well represented.  Taps are flushed for
several minutes so that samples represent water that is freshly drawn from the water main.  As shown in Table
III-14, all locations and all parameters were below MCLs.

c.  Microbiological Analyses of the Water Distribution System.  Each month during 1992 an average
of 47 samples were collected at sampling sites throughout the distribution system and analyzed for
microbiological contaminants.  Under the SDWA, samples are tested for total coliform and noncoliform
bacteria.  If a sample is found to contain of coliform bacteria, it is also tested for the presence of fecal
coliforms, and samples are collected for repeat analysis.  Each sampling site was also tested in the field for its
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residual concentration of free chlorine.  Chlorine gas is added to the water to provide a residual disinfectant
capability in the distribution system.

The MCL for total coliforms is no more than 5% of the total number of samples collected each month
showing the presence of total coliforms.  Because Los Alamos collected over 40 samples each month in 1992,
the MCL was 2 samples showing the presence of total coliforms (Table III-15).  During the month of June, two
samples contained coliforms, but the MCL was not exceeded.  No fecal coliforms were detected in any of the
samples collected in 1992.

3.  Other Environmental Activities for Protection of the Water Supply Systems.

Other programs conducted to protect the water supply system include the following:
a.  Wellhead Inspection Program.  Daily inspections of the wells were conducted by JCI Utilities to

maintain pumping equipment and to identify any problem that might lead to a potential health hazard.
b.  Disinfection Program for New Construction.  Whenever new construction or repair work is required

on the distribution or supply system, the pipe must be disinfected before it is put in service.  This disinfection
is accomplished by flushing the pipe and adding a high-strength chlorine solution to the piping.  The
chlorinated water is then removed, and a sample is taken during the flushing process by JENV and analyzed
for the presence of coliform bacteria.

c.  Cross Connection Survey Program.  In 1992 the Laboratory began a comprehensive building by
building survey of interior plumbing systems to identify and correct cross connections.  Personnel from the
Engineering Division Maintenance Group (ENG-6) visually surveyed buildings looking for actual or potential
cross connections between potable water systems and industrial, fire, cooling, or other nonpotable water
supplies.  The surveyors checked for the presence of adequate backflow prevention devices and labeled the
piping and outlets where necessary.
Below is a synopsis of the types of findings that have been recorded by the survey team:
• No backflow prevention device at the building service entrance.
• No pressure regulating device at the building service entrance.
• No backflow prevention device where potable water splits off for nonpotable uses.
• Emergency eye wash and showers served by nonpotable water.
• No vacuum breakers on industrial and potable water sinks.
• Lab sinks served by potable water and domestic use of nonpotable water by employees at lab sinks.
• Potable water usage from an unidentifiable water source.
• Dead legs of piping that house stagnant water.
• Improper labeling of piping.

Physical piping alterations were made in some cases and in other cases low hazard potential cross
connections that presented little hazard were scheduled for piping modifications.  Due to the labor intensive
and detailed nature of these surveys, fewer than 10% of the Laboratory's approximately 2,400 buildings were
surveyed in 1992.  The survey and corrective action program will continue at least through 1994.

G.  Foodstuffs Monitoring

1.  Introduction.
Samples of foods (produce, fish, and honey) are collected and analyzed for radioactivity in an effort to

monitor potential contamination in the food chain resulting from Laboratory operations.  The two main
objectives of the Foodstuffs Monitoring Program are (1) to compare levels of radionuclides in foodstuffs
collected from off-site regional (background) areas to levels in foods collected from Laboratory and perimeter
areas, and (2) to calculate any additional radiation dose to Laboratory and area residents (Los Alamos and
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White Rock) based on the data collected and compare it to radiation protection standards recommended by
the International Commission on Radiological Protection (ICRP 1979) and the National Council on Radiation
Protection and Measurements (NCRP 1987a).  Radiation doses to individuals from the ingestion of foodstuffs
are presented in Section V.C.3.f.

2.  Monitoring Network.

Fruits, vegetables, grains, bees, and honey are collected each year from Laboratory, perimeter (Los Alamos
and White Rock), and regional (Española and Santa Fe) locations.  Samples of produce are also collected
from several Indian lands (San Ildefonso, Cochiti, and Santo Domingo) located in the general vicinity of
LANL.  Regional or background samples are collected upstream from the confluence of the Rio Grande and
intermittent streams that cross Laboratory lands.  The regional sampling locations are also sufficiently distant
from the Laboratory as to be unaffected by airborne emissions.

Fish are collected upstream and downstream of the Laboratory.  Cochiti Reservoir, a 9,361 ac flood-and-
sedimentation-control project, is located on the Rio Grande approximately 8 km (5 mi) downstream from the
Laboratory.  Surface-feeding (trout, salmon, crappie, bass, and walleye) and bottom-feeding fish (catfish,
suckers, and carp) collected from Cochiti Reservoir are compared with fish collected from Abiquiu, Heron,
and/or El Vado reservoirs.  Abiquiu, Heron, and El Vado reservoirs are located on the Rio Chama, a tributary
of the Rio Grande, upstream of the Laboratory.  These reservoirs are used as control (background) points for
the fish sampling program.

All foodstuffs samples are analyzed by the Environmental Chemistry Group (EM-9) for concentrations of
3
H, uranium, 

90
Sr, 

238
Pu, 

239,240
Pu, and 

137
Cs.  Bee and honey samples are also analyzed for 

7
Be, 

22
Na,

54
Mn, 

57
Co, and 

83
Rb, as well as for arsenic, beryllium, boron, cadmium, chromium, lead, mercury, and

selenium.
Locations of produce, fish, and beehives sampling stations are shown in Figures IV-13 and IV-14 and

Table D-13.

3.  Analytical Results.
a.  Produce.  Concentrations of radionuclides

in produce collected from off-site (regional and
perimeter) and on-site (Laboratory) locations during
the 1992 growing season are presented in Table
IV-30.  In general, most radionuclides in produce
collected from off-site and on-site locations were
within values reported for these areas in past years.

With the exception of 
3
H, all radionuclides in

produce collected from Laboratory and perimeter
areas were within regional background
concentrations.  Tritium concentrations in produce
collected from Laboratory and perimeter areas were
statistically hiegher than in produce collected from

regional background areas.  The range in 
3
H levels in

produce samples collected from Laboratory and
perimeter areas ranged in concentration from -0.10 to
4.70 pCi/mL and from -0.10 to 9.40 pCi/mL,
respectively.  (See Section VIII.D.3, Data Handling
of Radiochemical Samples, for an explanation of the
presence of negative values.)
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Figure IV-14.  Locations of beehives in on-site Laboratory areas.  Regional stations are
shown on Figure IV-13.  (Map denotes general locations.  Specific locations are presented in
Table D-13 and are presented on the FIMAD system in the Community Reading Room.)

Elevated levels of 
3
H (16 pCi/mL) and 

239,240
Pu (0.02 pCi/dry g) were detected in fruit samples collected

in 1991 from a tree growing on grounds previously occupied by the original Laboratory site (TA-1) (EPG 1993).

The source of 
3
H and 

239,240
Pu was traced to soil surface and subsurface contamination around the subject

tree (Fresquez 1992a).  Samples of fruit were collected from the tree during the 1992 growing season.  Air
sampling around the fruit tree was also conducted to address concerns of potential airborne release of
239,240

Pu.  Concentrations of 
3
H and 

239,240
Pu in fruit samples collected during the 1992 growing season were

slightly lower than in 1991:  11.8 pCi/mL and 0.008 pCi/dry g, respectively (Fresquez 1992b).  Moreover, no
airborne plutonium was detected in any of 10 samples collected over a 6 month time period.

b.  Fish.  Radionuclides in surface- and bottom-feeding fish collected upstream (Abiquiu, Heron, and/or
El Vado reservoirs) and downstream (Cochiti Reservoir) of the Laboratory are presented in Table IV-31.

Concentrations of 
137

Cs, total U, 
238

Pu, and 
239,240

Pu in surface-feeding fish collected from Cochiti Reservoir
were not statistically different from concentrations in fish collected from reservoirs upstream of the Laboratory.



Los Alamos National Laboratory
--------------------   Environmental Surveillance 1992   --------------------

IV-69

Table IV-30.  Radionuclides in Produce Collected from Off-Site and On-Site Areas
during the 1992 Growing Seasona

3
H

90
S r U

238
Pu

239,240
Pu

137
C s

(pCi /mL) (10
-3 pCi/dry g) (ng/dry g) (10

-5
 pCi/dry g)(10

-5
 pCi/dry g)(10

- 3

pCi/dry g)
-----------------------------------------------------------------
OFF-SITE STATIONS

R e g i o n a l
Española/Santa Fe

N 16.00 16.0 16.0 16.0 16.0 16.0

Mean 0.15 29.0 17.0 6.7 8.9 −46.0
b

Std dev (2σ) 0.42 46.0 42.0 26.8 24.0 200.0

Minimum 0.20 (0.6)
c

3.5 (7.0) 0.0 (0.0) −3.8 (22.0) 0.0 (56.0) −324.0 (276)

Maximum 0.70 (0.6) 79.2 (40.0) 83.0 (12.0) 50.0 (60.0) 39.9 (54.0) 87.0 (54)

Cochit i /Santo Domingo
N 10.00 10.0 10.0 10.0 10.0 10.0
Mean 0.05 14.0 3.6 6.9 3.2 −83.0

Std dev (2σ) 0.24 32.0 4.8 22.0 9.6 302.0

Minimum −0.10 (0.6) 0.0 (6.0) 0.6 (0.1) 0.0 (72.0) 0.0 (48.0) −454.0 (364)

Maximum 0.20 (0.6) 48.4 (24.0) 8.4 (1.2) 33.4 (100.0) 15.4 (31.0) 62.0 (110)

San Ildefonso
N 6.00 6.0 6.0 6.0 6.0 6.0
Mean 0.10 15.0 4.4 5.3 7.4 67.0
Std dev (2σ) 0.24 44.0 8.4 9.2 12.8 172.0

Minimum −1.00 (0.6) 2.6 (5.2) 0.7 (0.0) 0.0 (92.0) 0.0 (10.4) -53.0 (196)

Maximum 0.20 (0.6) 61.6 (30.0) 11.2 (1.4) 12.0 (18.0) 15.4 (62.0) 159.0 (168)
Perimeter

Los Alamos/White Rock
N 16.00 16.0 16.0 15.0 15.0 16.0
Mean 1.64 50.0 14.0 3.7 26.3 −3.4

Std dev (2σ) 5.62 94.0 44.0 11.2 67.6 186.0

Minimum −0.10 (0.6) 5.3 (11.0) 0.0 (0.0) 0.0 (28.0) 0.0 (73.0) −213.0 (216)

Maximum 9.40 (1.8) 164.7 (36.0) 83.0 (12.0) 14.0 (84.0) 129.6 (32.0) 244.0 (548)

ON-SITE STATIONS
N 10.00 10.0 10.0 10.0 10.0 10.0
Mean 1.84 57.0 19.0 2.6 11.4 −32.0

Std dev (2σ) 3.24 78.0 30.0 11.6 17.2 130.0

Minimum −0.10 (0.6) 9.2 (10.0) 3.1 (0.6) 0.0 (109.0) 0.0 (73.0) −162.0 (224)

Maximum 4.70 (1.4) 134.4 (32.0) 39.4 (5.7) 16.8 (100.0) 23.0 (74.0) 65.0 (240)
_______________
aThere are no concentration guides for produce.
bSee Section VIII.D.3, Data Handling of Radiochemical Samples, for an explanation of the presence of negative values.
c
Counting uncertainties ( |2 standard deviations) are in parentheses.
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Table IV-31.  Radionuclides in Fish in 1992

90Sr 137Cs U 238Pu 239Pu
(10−3 pCi/dry g) (10−3 pCi/dry g) (ng/dry g) (10−5 pCi/dry g) (10−5 pCi/dry g)

_____________________________________________________________________________________________

SURFACE FEEDERS (Crappie, Trout, Bass, and Walleye)
Abiquiu, Heron, and El Vado

N 18 18 18.0 18.0 18
Mean 11 96 1.2 4.5 14
Std dev (2σ) 20 168 1.5 14.0 50

Minimum 2 (4)a −68
b

(216) 0.2 (0.0) 0.0 (18) 0 (16)
Maximum 45 (30) 290 (230) 3.6 (0.2) 22.0 (66) 112 (50)

Cochiti
N 12 12 12.0 12.0 12
Mean 41 132 5.4 3.3 9
Std dev (2σ) 18 126 18.6 12.0 34
Minimum 26 (26) 46 (126) 2.2 (0.2) 0.0 (72) 0 (51)
Maximum 56 (28) 279 (142) 35.0 (0.4) 14.0 (84) 60 (50)

BOTTOM FEEDERS (Catfish, Sucker, and Carp)
Abiquiu, Heron, and El Vado

N 20 20 20.0 20.0 20
Mean 32 110 5.2 4.0 18
Std dev (2σ) 396 144 8.0 14.0 56
Minimum 5 (4) 0 (0) 0.8 (0.0) 0.0 (30) 0 (40)
Maximum 56 (28) 294 (254) 17.0 (1.0) 24.0 (72) 99 (44)

Cochiti
N 12 12 12.0 12.0 12
Mean 15 105 8.8 7.6 6
Std dev (2σ) 12 126 6.4 16.0 14
Minimum 5 (10) 16 (234) 5.1 (0.2) 0.0 (36) 0 (16)
Maximum 24 (16) 242 (144) 16.0 (0.8) 27.0 (54) 24 (31)

_______________
a
Counting uncertainties (|2 standard deviations) are in parentheses.

b
See Section VIII.D.3, Data Handling of Radiochemical Samples, for an explanation of the

  presence of negative values.

90
Sr in surface-feeding fish collected from Cochiti Reservoir was statistically different from that in fish

collected from Abiquiu, Heron, and El Vado reservoirs.  Although the levels of 
90

Sr in fish from Cochiti
Reservoir were statistically higher than background levels, they were within the range found in these fish in

previous years and were even lower than 
90

Sr levels observed in 1991.  Also, the difference between 
90

Sr
levels found in surface-feeding fish collected from Cochiti and levels in fish collected from Abiquiu, Heron,
and/or El Vado reservoirs was small (0.030 pCi/dry g).
The concentrations of most radionuclides in bottom-feeding fish collected from Cochiti were not statistically
different than concentrations in fish collected from Abiquiu, Heron, and/or El Vado reservoirs.  Again, as in
previous years, levels of total uranium were statistically higher in bottom-feeding fish collected from Cochiti
Reservoir than in to fish collected upstream of the Laboratory.
Heavy and trace metals in fish are sampled every three years; the results of the next sampling session will be
presented in the environmental surveillance report for CY94.

c.  Bees and Honey. Data collected over two years (1991 and 1992) are presented.  Data collected in
1991 are presented in Tables IV-32 through IV-35, and the data collected in 1992 are presented in Tables IV-36
through IV-39.
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Table IV-32.  Radionuclides in Bees Collected from Off-Site and On-Site Areas during 1991

3H 7Be 22Na 54M n 57Co 83Rb 137Cs U
Station (pCi/L) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (ng/g)
____________________________________________________________________________________________

OFF-SITE STATIONS

Regional

San Pedro
688 0.70 0.06 0.10 −0.01

a −0.97 0.08 16

(600)
b

(1.80) (0.14) (0.14) (0.21) (1.37) (0.21) (4)

Pojoaque
605 0.52 0.15 0.17 0.01 0.04 −0.10 20

(600) (1.80) (0.15) (0.16) (0.20) (1.33) (1.98) (4)

San Juan
400 0.33 0.08 0.01 0.04 −0.20 −0.11 20

(600) (1.41) (0.12) (0.12) (0.12) (0.80) (0.13) (4)
-----------------------------------------------------

_X+
+  

c

564 0.51 0.10 0.09 0.01 −0.38 −0.04 19
(|296) (|0.38) (|0.10) (|0.16) (|0.06) (|1.06) (|0.22) (|4)

ON-SITE STATIONS

TA-5
994 1.36 −0.04 0.02 0.07 −0.09 0.02 33

(600) (1.80) (0.12) (0.12) (1.20) (0.92) (0.12) (6)

TA-8
530 −0.55 0.00 0.14 0.04 −0.73 0.15 16

(600) (1.82) (0.13) (0.15) (0.21) (1.37) (0.11) (4)

TA-9
658 0.52 0.03 0.05 0.05 0.02 −0.04 18

(600) (1.56) (0.12) (0.12) (0.12) (0.87) (0.13) (4)

TA-15
5,262 1.89 0.11 0.16 0.03 0.56 −0.08 67

(1,052) (1.64) (0.12) (0.13) (0.12) (0.94) (0.28) (14)

TA-16
374 0.86 −0.01 0.06 0.28 −0.21 −0.02 16

(600) (1.55) (0.12) (0.12) (0.12) (0.80) (0.13) (4)

TA-21
8,146 1.26 0.03 0.08 −0.00 −0.03 −0.03 24

(1,630) (1.59) (0.13) (0.14) (0.11) (0.79) (0.14) (4)

TA-33
14,091 1.26 0.16 0.10 0.07 −0.88 0.18 16

(2,818) (1.81) (0.17) (0.17) (0.21) (1.34) (0.21) (4)

TA-49
918 1.29 0.01 0.01 0.24 −0.55 −0.04 19

(600) (1.81) (0.14) (0.16) (0.22) (1.00) (0.20) (4)

TA-50
1,753 0.12 −0.02 0.10 0.23 −0.67 −0.11 54

(600) (1.83) (0.13) (0.16) (0.22) (1.36) (0.21) (10)

TA-53
4,912 1.00 0.10 0.05 0.08 −0.14 -0.08 54

(982) (1.70) (0.12) (0.12) (0.12) (0.90) (0.12) (10)

TA-54
24,111 1.24 −0.04 −0.01 0.11 0.66 −0.01 26

(4,822) (2.00) (0.13) (0.20) (0.21) (1.33) (0.21) (6)
_______________
a
See Section VIII.D.3, Data Handling of Radiochemical Samples, for an explanation of the presence of

negative values.
bCounting uncertainties (|2 standard deviations) are in parentheses.
c 

_X+
+
 = average.
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Table IV-34.  Radionuclides in Honey Collected from Off-Site and On-Site Areas during 1991

3H 7Be 22Na 54M n 57Co 83Rb 137Cs U
Station (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) (ng/g)
____________________________________________________________________________________________

OFF-SITE STATIONS

Regional

San Pedro
0 −501

a
4 43 −18 53 58 <0.01

(600)
b

(1,084) (56) (76) (60) (214) (84)

Pojoaque
300 713 −45 1 −70 75 17 <0.01

(600) (850) (61) (72) (60) (146) (62)

San Juan
−100 491 −57 −19 −18 106 −2 <0.01
(600) (750) (64) (64) (60) (161) (60)

-----------------------------------------------------

_X+
c

67 234 −32 8 −35 78 24 <0.01
(|416) (|1,293) (|64) (|64) (|60) (|53) (|61) (|0.00)

ON-SITE STATIONS

TA-5
100 228 87 27 −117 −1 31 <0.01

(600) (736) (62) (68) (110) (142) (60)

TA-8
400 815 −12 −15 −10 49 14 <0.01

(600) (864) (61) (74) (64) (160) (60)

TA-9
200 −75 −61 49 −51 −37 −9 <0.01

(600) (822) (64) (74) (60) (140) (60)

TA-15
5,400 590 −12 43 −28 93 −22 <0.01
(600) (824) (80) (76) (60) (148) (60)

TA-16
700 108 −15 −50 24 −15 −26 <0.01

(600) (824) (60) (76) (60) (60) (60)

TA-21
9,100 272 −60 18 31 −51 73 <0.01

(1,800) (806) (62) (50) (60) (142) (70)

TA-33
12,400 −898 33 24 −113 39 31 <0.01

(660) (1,126) (82) (92) (116) (220) (60)

TA-49
100 −560 47 20 −12 −3 10 <0.01

(600) (1,226) (80) (92) (110) (196) (94)

TA-50
1,800 19 −40 26 −67 −95 40 <0.01
(600) (804) (62) (74) (61) (130) (82)

TA-53
6,400 58 79 52 −30 85 32 <0.01

(1,200) (734) (51) (88) (121) (146) (68)

TA-54
95,300 231 14 30 −44 −62 41 <0.01

(16,000) (1,188) (80) (94) (112) (188) (96)
---------
aSee Section VIII.D.3, Data Handling of Radiochemical Samples, for an explanation of the
  presence of negative values.
bCounting uncertainties (| 2 standard deviations) are in parentheses.
c _X+ = average.
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Table IV-36.  Radionuclides in Bees Collected from Off-Site and On-Site Areas during 1992

3H 7Be 22Na 54M n 57Co 83Rb 137Cs U
Station (pCi/L) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (ng/g)
____________________________________________________________________________________________

OFF-SITE STATIONS

Regional

San Pedro
200 6 0.13 0.10 0.13 0.69 0.09 6.83

(600)
a

(10) (0.20) (0.14) (0.12) (0.95) (0.17) (0.96)

Pojoaque
200 48 0.09 0.01 0.03 2.56 −0.05

b
4.48

(600) (121) (0.17) (0.20) (0.20) (3.42) (0.16) (0.66)

San Juan
100 89 0.20 0.12 0.22 1.96 −0.17 5.85

(600) (137) (0.19) (0.23) (0.22) (3.24) (0.18) (0.82)
-----------------------------------------------------

_X+
c

167 48 0.14 0.08 0.13 1.74 −0.04 5.72

(|116) (|84) (|0.12) (|0.12) (|0.20) (|1.90) (|0.26) (|2.36)

ON-SITE STATIONS

TA-5
20,900 114 0.43 0.55 0.45 0.23 0.21 4.37

(2,800) (134) (0.40) (0.46) (0.42) (7.46) (0.32) (0.64)

TA-8
14,600 −72 −0.04 0.06 −0.02 3.71 0.05 4.18

(2,400) (134) (0.16) (0.20) (0.18) (3.50) (0.16) (0.62)

TA-9
1,100 96 0.28 0.10 0.25 2.99 −0.07 4.67

(600) (152) (0.20) (0.21) (0.22) (3.60) (0.16) (0.66)

TA-15
13,100 98 0.08 −0.02 −0.03 0.08 −0.06 11.21

(2,200) (136) (0.16) (0.23) (0.19) (0.16) (0.14) (1.56)

TA-16
300 10 0.01 0.13 0.16 1.61 0.06 32.84

(600) (120) (0.17) (0.21) (0.20) (3.06) (0.16) (4.60)

TA-21
16,100 52 −0.01 0.08 0.11 2.32 −0.06 7.82

(2,400) (134) (0.20) (0.23) (0.20) (3.08) (0.16) (1.10)

TA-33
13,500 55 0.28 0.27 0.16 1.65 0.03 5.21

(2,200) (128) (0.11) (0.22) (0.22) (3.06) (0.16) (0.72)

TA-49
1,600 98 0.17 0.09 0.03 3.13 −0.01 7.30

(800) (137) (0.18) (0.20) (0.20) (3.48) (0.16) (1.02)

TA-50
1,700 31 0.09 0.19 0.12 0.52 0.16 10.76

(800) (128) (0.18) (0.22) (0.20) (3.32) (0.16) (1.52)

TA-53
21,700 37 7.63 0.33 0.34 −2.07 0.05 5.76

(2,800) (133) (2.32) (0.24) (0.22) (3.54) (0.16) (0.80)

TA-54
411,800 42 0.00 0.32 0.34 2.08 0.08 0.00

(16,200) (128) (0.16) (0.24) (0.22) (3.76) (0.16) (0.00)
_______________
aCounting uncertainties (|2 standard deviations) are in parentheses.
bSee Section VIII.D.3, Data Handling of Radiochemical Samples, for an explanation of the
  presence of negative values.
c _X+ = average.
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Table IV-38.  Radionuclides in Honey Collected from Off-Site and On-Site Areas during 1992

3H 7Be 22Na 54M n 57Co 83Rb 137Cs U
Station (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) (ng/g)
OFF-SITE STATIONS

Regional

San Pedro
200 0.21 0.02 0.09 −0.04

a −1.03 0.00 0.65

(600)
b

(5.40) (0.07) (0.10) (0.08) (1.38) (0.07) (0.08)

Pojoaque
300 2.59 0.05 0.12 −0.01 0.14 −0.01 0.23

(600) (5.40) (0.07) (0.10) (0.08) (1.34) (0.06) (0.10)

San Juan
700 2.00 0.03 0.05 −0.06 0.78 −0.10 0.41

(600) (5.50) (0.07) (0.10) (0.09) (1.36) (0.08) (0.06)
-----------------------------------------------------

_X+
c

400 1.60 0.03 0.09 −0.04 −0.04 −0.04 0.43

(|530) (|2.46) (|0.04) (|0.08) (|0.06) (|1.84) (|0.12) (|0.42)

ON-SITE STATIONS

TA-5
800 5.27 0.05 0.06 0.03 −0.36 0.03 0.19

(600) (6.06) (0.07) (0.09) (0.10) (1.36) (0.08) (0.06)

TA-8
500 −0.60 0.02 −0.01 −0.02 −0.16 −0.05 0.42

(600) (5.40) (0.07) (0.08) (0.10) (1.34) (0.06) (0.32)

TA-9
29,100 1.61 0.03 0.04 −0.10 −0.94 −0.03 0.30

(3,400) (5.40) (0.08) (0.10) (0.10) (1.47) (0.04) (0.06)

TA-15
1,200 0.38 0.07 −0.05 −0.13 −0.22 −0.03 4.05

(800) (5.40) (0.08) (0.06) (0.09) (1.48) (0.07) (0.44)

TA-16
1,500 4.29 0.02 0.06 −0.02 0.26 −0.04 0.25

(800) (5.60) (0.07) (0.10) (0.09) (1.48) (0.03) (0.06)

TA-21
49,900 0.23 0.04 0.03 0.01 −0.69 −0.03 0.80

(5,000) (5.40) (0.07) (0.08) (0.10) (1.48) (0.07) (0.12)

TA-33
25,100 3.44 −0.01 0.09 −0.03 0.29 −0.02 0.35

(3,000) (5.40) (0.07) (0.08) (0.09) (1.60) (0.07) (0.06)

TA-49
2,500 2.40 0.01 0.02 −0.02 0.65 −0.11 0.98

(1,000) (5.40) (0.08) (0.09) (0.10) (1.50) (0.04) (0.54)

TA-50
4,300 4.42 0.07 0.08 0.06 −0.39 0.02 0.66

(600) (5.60) (0.07) (0.09) (0.11) (1.46) (0.07) (0.08)

TA-53
32,700 1.84 0.62 0.12 −0.06 0.33 0.04 1.57

(3,600) (5.50) (0.20) (0.10) (0.09) (1.74) (0.07) (0.18)

TA-54
94,700 2.28 0.02 0.09 0.02 −0.48 0.01 0.27

(6,400) (5.40) (0.06) (0.10) (0.10) (1.60) (0.06) (0.07)
_______________
a
See Section VIII.D.3, Data Handling of Radiochemical Samples, for an explanation of the presence of

negative values.
bCounting uncertainties (| 2 standard deviations) are in parentheses.
c _X+ = average.
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1991.  With the exception of 
3
H and lead, most radionuclide and trace metal elements in bee and

honey samples collected from on-site sampling areas during 1991 were within the statistical range observed in
samples collected from off-site hives.

Levels of 
3
H in bees collected from Laboratory areas ranged in concentration from 374 (|600) to 24,111

(|4,822) pCi/L (Table IV-32).  The highest 
3
H contents in bees collected from the Laboratory were from TA-54,

Area G.  The average concentration of 
3
H in bees collected from off-site areas was 564 (|296) pCi/L.

Most trace metals in bees collected from Laboratory areas were similar to metal contents in bees collected
from off-site regional background areas (Table IV-33).  However, levels of lead were higher in seven TAs (TA-
8, TA-9, TA-15, TA-16, TA-21, TA-33 and TA-49) than in bees from off-site (regional background) locations
(<0.40 µg/g).

Levels of 
3
H in honey collected from Laboratory beehives ranged from 100 (|600) to 95,300 (|16,000) pCi/L

(Table IV-34).  Regional background levels of 
3
H in honey averaged 67 (|416) pCi/L.  Honey produced by the

hives on Laboratory lands is not available for public consumption.
Levels of trace metal elements, including lead, in honey collected from Laboratory areas were not

statistically higher than levels in honey collected from off-site regional background hives (Table IV-35).
Although bees collected from seven TAs contained above background levels of lead, the concentration of lead
in all honey samples collected from Laboratory lands was similar to lead concentrations in honey collected
from regional areas.  In other words, there was no transfer of lead from bees to the honey they produced.

1992.  Except for 
3
H, the levels of radionuclide and trace metals in bee and honey samples collected

from on-site hives during 1992 were within the statistical range observed in samples collected from off-site
hives.

Levels of 
3
H in bees collected from Laboratory areas ranged in concentration from 300 (|600) to 411,800

(|16,200) pCi/L (Table IV-36).  Bees collected from TA-54, Area G contained the highest 
3
H levels at the

Laboratory.  The average concentration of 
3
H in bees collected from off-site (regional background) areas was

167 (|116) pCi/L.
The levels of all trace metals, including lead, in bees collected from Laboratory areas were similar to the

levels in bees collected from background areas (Table IV-37).

The levels of 
3
H in honey collected from Laboratory lands ranged from 500 (|600) to 94,700 (|6,400) pCi/L

(Table IV-38).  Background concentrations averaged 400 (|530) pCi/L.  The highest 
3
H levels in honey at the

Laboratory stations were from the hive located at TA-54.
Levels of trace metals in honey collected from Laboratory lands were similar to levels in honey collected from
off-site regional background locations (Table IV-39).

H.  Environmental Assessments

The National Environmental Policy Act (NEPA) mandates that federal agencies consider the
environmental impacts of their actions prior to final decision making.  NEPA establishes the national policy of
creating and maintaining conditions under which man and nature can exist in productive and enjoyable
harmony and fulfill the social, economic, and other requirements of present and future generations.  The
sponsoring agency, DOE for LANL activities, is responsible for preparation of NEPA documentations, which
include the following:

• a categorical exclusion, applied to specific types of activities that have been determined to have no
adverse environmental impacts;
• an Environmental Assessment (EA), evaluating environmental impacts, leading to either a Finding of No
Significant Impact (FONSI) if the impacts are found to be not significant or preparation of an Environmental
Impact Statement (EIS) if the impacts could be significant; and
• an EIS, in which impacts of proposed and alternative actions are evaluated and mitigation measures
proposed, leading to a Record of Decision (ROD) in which the agency discusses the decision to proceed with
an action.

The proposed activities documented in EAs submitted to DOE for review in 1992 and in EAs being revised
during that period are summarized below.  DOE reviews the analysis of environmental impacts for the actions
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presented in each EA and submits draft EAs to the NMED and to potentially affected Indian tribes for review
before taking final action, which is to issue a FONSI or prepare an EIS.  After the decision whether to issue a
FONSI or an EIS has been made, the DOE places copies of the EAs in public reading rooms in Los Alamos
and Albuquerque.
The EAs described below are drafts, currently either at DOE for review or being revised according to DOE
comments.  Table IV-40 summarizes the proposed construction and operation dates for these activities.

Table IV-40.  Proposed Schedule for Activities with Environmental
Assessments under Review or Revision as of March 31, 1993.

Proposed Proposed
Activity Construction Operation

--------------------------------------------
High Explosive Materials Test Facility FY94 FY95

Deactivate, Disassemble, and Decontaminate N/A FY94
   High Pressure Tritium Laboratory

Low-Level Waste Drum Staging Facility FY94 FY94

Transuranic (TRU) Waste Compactor FY96 FY97
   and Drum Storage

Expansion of TA-54, Area G FY94 FY94

Hazardous Waste Treatment Facility FY96 FY98

High Explosive Materials Test Facility.  The proposed action is to consolidate mechanical testing
of high explosive materials in a new facility to enhance process efficiency, increase operational safety, and
decrease maintenance costs.  Tests of high explosive components include measurement of mechanical
properties (such as tensile strength) and thermal properties and high-speed machining.  Alternatives to
construction of a new facility include continued testing in buildings currently used for these activities or in
buildings that would be upgraded for greater efficiency and operational safety.  Potential environmental issues
include operational safety, threatened and endangered species, and solid and liquid waste management.

Deactivate, Disassemble, and Decontaminate the High Pressure Tritium Laboratory, TA-33,
Building 86.  The proposed action is to remove and dispose of all materials and equipment from the High
Pressure Tritium Laboratory (HPTL), decontaminate the HPTL, and demolish the shell.  All tritium
repackaging activities in the HPTL were suspended in October, 1990, and were subsequently transferred to the
new Weapons Engineering Tritium Facility (WETF).  Since that time, the HPTL has been steadily emitting a
small amount of tritiated water vapor to the air.  Implementing the proposed action would eliminate one source
of airborne contamination and the costs required to maintain and monitor the empty building.  Alternative
actions include leaving the building as is but continuing the maintenance and monitoring activities, delaying
one or more steps for an indefinite period, and reusing the building after the equipment has been removed.
Environmental issues include radiation doses and risk to individuals from the emissions of tritiated water vapor
and the volume of solid low-level waste (LLW) that would be produced.

Low-Level Waste Drum Staging Facility.  The proposed action is to erect a 10 ft by 15 ft building
adjacent to the WETF to hold several 55-gallon drums of solid waste contaminated with small amounts of
tritium.  Waste would be accumulated until several drums could be moved in a single truckload to LANL's on-
site LLW disposal area at TA-54.  The waste would consist of metal parts and other noncompactable
equipment used in tritium experiments at the WETF.  At present, this waste is placed in a drum in the WETF
laboratory space.  Due to the demands on that space, single drums must be trucked to TA-54 as they are filled.
Implementing the proposed action would increase the efficiency of LLW transportation and make more of the
WETF laboratory space usable for experiments.  The alternative action is to not build the staging facility.
Environmental issues include the very small quantity of tritium that would be emitted from the drum each time
it is opened, either in the WETF laboratory work space or in the isolated staging facility.  The tritium
emissions to the environment would be the same for either alternative.
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Transuranic (TRU) Waste Compactor and Drum Storage Building.  The proposed action is
designed to increase safety and minimize the volume of waste generated at the Laboratory's Plutonium
Processing Facility at TA-55; this action consists of two activities: (1) installing a 20-ton hydraulic press in an
existing laboratory area to compact approximately 500 lb of TRU waste per week; and (2) using a
prefabricated, concrete-floored, metal building for temporary storage of drums of solid TRU waste pending
certification and transport to a longer term storage area.  At DOE's request, LANL combined separate EAs for
the TRU Waste Compactor and the Drum Storage Building into a single EA.  Alternatives to the proposed
actions include installing the waste compactor but not the drum storage building, constructing the drum storage
building but not the waste compactor, or continuing operations under current conditions.  Some of the potential
environmental, safety, and health issues include air emissions, worker safety, on-site TRU waste management,
and TRU waste transportation.

Expansion of TA-54, Area G.  Routine activities at the Laboratory generate solid LLW which is
disposed of or stored at TA-54, Area G.  For some types of waste, burial is the only feasible disposal method
that complies with all regulations.  The area is limited by the space suitable for pit construction.  The proposed
action is to expand Area G, TA-54 onto adjacent acreage on Mesita del Buey in order to provide adequate
facilities for disposing solid LLW after the currently active part of Area G has been filled.  Alternatives to
expanding Area G include installing specialized aboveground storage structures at the existing Area G site,
developing an alternative disposal site within the Laboratory, or transporting future solid LLW off site.
Potential environmental, safety, and health issues include operational safety, transportation, and ensuring
environmental protection as part of long-term solid LLW management.

Hazardous Waste Treatment Facility.  The proposed action is to construct a new Hazardous Waste
Treatment Facility (HWTF) within the Laboratory complex at TA-63.  The proposed HWTF would provide a
central location for existing hazardous and mixed waste treatment processes and a location for developing
alternative treatment processes for existing and future wastes that would otherwise be stored.  The HWTF
would allow the Laboratory to comply with the terms of a Federal Facilities Compliance Agreement (FFCA)
for treatment, storage, and disposal of mixed wastes.  Alternatives to building the HWTF and centralizing
waste treatment processes include transporting untreated wastes off site, developing and utilizing alternative
waste treatment processes at various sites throughout the Laboratory, or continuing to manage the waste using
current treatment and storage procedures.  Potential environmental, safety, and health issues include
radioactive and hazardous air emissions, radioactive and hazardous effluents, transportation, and cumulative,
long-term impacts associated with operation of the proposed facility.

I.  Other Significant Environmental Activities at Los Alamos

1.  Studies to Measure External Radiation. (Keith Jacobson)

In addition to the Laboratory's routine TLD monitoring of external penetrating radiation, which is described in
Section IV.B, other special studies were conducted during 1992.  The first study, which was continued from
previous years, evaluated TLD measurements as part of a continuing study to compare Laboratory TLDs with
TLDs obtained from a commercial contractor.
The study, which began in August 1990 and continued through 1992, involves placing environmental
dosimeters obtained from the contractor next to Laboratory dosimeters at 22 locations that are part of the
routine environmental monitoring network.  Two contractor TLDs were placed at five of these locations.  The
comparison was a blind study as far as the contractor was concerned; the contractor's TLDs were set out and
collected following the contractor's instructions.  No information was given to the contractor concerning the
nature of study, and the TLDs provided to LANL were processed by the contractor as would those used for any
other purpose.
The measured levels of average annual external radiation for 11 perimeter and 11 on-site stations measured
with TLDs supplied by LANL and a contractor are shown in Figure IV-15.  These figures also show the two
standard deviations above and below the contractor's measurements.  The LANL TLD measurements were
+0.3% and +7.7%
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Figure IV-15.  Average annual levels of external radiation in 1992 measured using TLDs supplied by LANL
and a contractor at (a) on-site stations and (b) perimeter stations.
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of the contractor's measurements for the perimeter and on-site groups, respectively.  As in 1991, measurements
from LANL's TLDs appear slightly higher than those from the contractor's.  In general, there was good
agreement between the contractor's and LANL's measurements.

In addition, two special studies with TLDs were conducted during the LAMPF run cycle in an attempt to
monitor the LAMPF plume.  Seventy-two extra dosimeters were deployed in three sectors downwind from
LAMPF (the north, north-northeast, and the northeast sectors).  LANL began testing a new type of highly
sensitive dosimeters which were located next to the regular TLDs at the Laboratory boundary north of LAMPF
(Figure IV-1).  Preliminary results indicate that these new dosimeters, constructed of Al

2
O

3
, are nearly 30

times more sensitive than the presently used LiF type.  Results from these special studies will be presented in
the environmental surveillance report for CY93.

2.  Tritium in Precipitation near Los Alamos, New Mexico.  (Andrew Adams and Fraser Goff [EES-1])
In February 1990 EES-1 commenced a study to determine the background levels of tritium in precipitation near
Los Alamos (Adams 1991).  This study is one of the framework studies that support the ER program at Los
Alamos.  Results were first presented in this report last year (EPG 1993).
In Figures IV-16 through IV-18, all the collection locations and their elevations are plotted.  The results of the
tritium analyses shown in small boxes.  The wind roses in the upper corners represent the average wind
directions for that time period (EPG 1990).  The wind rose on the left represents the daytime winds, and that
on the right represents the night winds.  Results are presented in Tritium Units (TU), about 3.2 pCi/L of water.
The data on tritium in precipitation, together with data on cold springs and creeks from other studies in the
Jemez Mountains, suggests that rainwater with greater than 20 TUs must be contaminated to some degree by
Laboratory activities (Vuataz 1986, Meeker 1990).  Assuming that the maximum value of background tritium
in precipitation is 20 TU, a 20-TU contour was drawn through the data points for each sampling period.  The
position of the contour is approximate.  Over the 3- to 4-month time periods represented by these samples, the
average concentration is almost 2 orders of magnitude below EPA limits set for tritium in drinking water
(20,000 pCi/L, which is about 6,200 TU).
Figure IV-16 shows the results of the 13 samples collected from December 1991 to April 1992.  The tritium
values inside the 20-TU contour range from 34.0 TU at the intersection of State Roads 4 and 502 to 95.5 at the
old Philomena's near East Gate Industrial Park.  Outside the background contour, the tritium values range from
7.43 TU at VC-2B (Sulphur Springs) to 16.5 TU at Pajarito Mountain.
Figure IV-17 shows the results of the 13 samples collected from April 1992 to August 1992.  Within the 20-TU
contour, the tritium values range from 23.0 TU at Boundary Peak to 63.4 TU at East Gate.  Outside the contour,
tritium ranges from 12.2 TU at the Santa Fe Airport to 18.8 TU at Pajarito Mountain.
Figure IV-18 shows the results of the August 1992 to December 1992 collection period.  Inside the 20-TU
background contour, the tritium values range from 25.6 TU at TA-49 to 115.9 TU at a private residence (KM)
in the western area of the Los Alamos townsite.  Outside the contour, tritium ranges from 7.42 TU at VC-2B to
14.3 TU at Pajarito Mountain.
There are three mechanisms that produce tritium in the rain observed in the Los Alamos region.  First, there is
a natural background level of tritium that is produced by cosmic rays bombarding water vapor in the
atmosphere.  This background level depends on several factors including latitude, season, and distance from
the ocean.  For the intercontinental US, this natural background, which was present before the era of nuclear
weapons testing, is about 6 TU.
Second, there is an anthropogenic tritium input to the atmosphere from aboveground nuclear testing, which
ceased in 1963.  The maximum mean tritium level in rain in the southwestern US was about 2,800 TU in 1963
(Vuataz 1986) but has decreased to about 11 TU in 1991 (Shevenell, in press).
Third, there is an additional anthropogenic tritium input to rain within the Los Alamos region caused by
activities at LANL.  It is the third mechanism that is believed to produce the tritium anomalies centered over
Los Alamos, which is depicted in Figures IV-16 through IV-18.  The low-level tritium analyses performed on
rain can detect very small amounts of released tritium.  The magnitude of these concentrations are generally
two orders of magnitude (or 0.01%) below EPA limits for tritium in drinking water.
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3.  Meteorological Monitoring.  (Greg Stone)
The meteorological database supports and guides a range of weather-sensitive activities.  Observations of

wind speed, wind direction, and atmospheric stability provide essential input to regulatory modeling of
atmospheric dispersion; meteorological modeling is used to demonstrate regulatory compliance for routine
activities at the Laboratory, and it supports safety analysis and environmental assessment studies.  A key
activity of the program is to provide modeling support to the Laboratory's Emergency Management and
Response (EM&R) Office during incidents that may involve releases of hazardous substances to the
atmosphere.  In the event of a release, real-time wind data and source term estimates are used in computer
models to locate the plume and estimate concentration or dose.  The database also supports other monitoring
and surveillance programs related to air quality, hydrology, and biology.

Weather forecasts are provided to a variety of groups, from those responsible for snow removal to those
conducting experiments and measurement programs that are weather sensitive.  Daily observations are also
provided to the Cooperative Observer Network program of the National Weather Service, which maintains a
national climate database.

a.  Monitoring Network.  Routine meteorological monitoring is conducted continually across a network
consisting of four towers, one monostatic Doppler SODAR (for sonic detection and ranging), and three
supplementary rain gage stations (Figure IV-19).

The TA-6 tower has been designated as the official meteorological station for Los Alamos and the
Laboratory; climatic statistics for the area are based on measurements at this natural meadow site.  The TA-49
tower is also located in a natural meadow, and it provides observations in the vicinity of an air quality
monitoring station just north of Bandelier National Monument.  This tower is also close to the old tritium
facility at TA-33.  The TA-53 tower is used for monitoring wind conditions near LAMPF, which is the
Laboratory's principal source of radioactive emissions.  The TA-54 tower, located just east of the active
radioactive and chemical waste disposal facilities, is used to characterize conditions in the White Rock area.

The full set of measured variables is described in Table D-14, and variables measured at each of the towers
are shown in Table D-15.

b.  Monitoring Results for 1992.
Wind.  Statistics for the near-surface winds during 1992 are summarized in the wind roses shown in

Figures II-7 and II-8.  Although the probability distribution of wind direction during 1992 was similar to other
years, the frequency of high winds in the spring was significantly less than normal.

Atmospheric State Variables and Precipitation.  Figure IV-20 summarizes the temperature and
precipitation patterns for 1992, as observed at the official Los Alamos weather station at TA-6.  Notable
departures from normal include warm temperatures in April and cold temperatures in November and December.
The year finished with 50.2 cm (19.77 in.) total precipitation, which is 2.6 cm (1.02 in.) more than normal.
Notable departures from the normal precipitation pattern include an unusually wet May and dry June.  Table
IV-41 compares monthly precipitation values for all seven rain gage stations in the network.  The annual totals
show the normal west-to-east gradient in precipitation; the eastern edge of the area received less than 60% of
the precipitation received along the western edge.

Snowfall for the calendar year totaled 87.6 cm (34.5 in.), which was 60% of the normal amount; most of the
deficit occurred between January and March.

4.  Environmental Monitoring at the Fenton Hill Site.  (Alan Stoker, Steve McLin, Max Maes, and
William Purtymun).

The Laboratory operates a program to evaluate the feasibility of extracting thermal energy from the hot dry
rock geothermal reservoir at the Fenton Hill Geothermal Site (TA-57), which is located about 45 km (28 mi)
west of Los Alamos on the southern edge of the Valles Caldera.  The hot dry rock energy concept involves
drilling two deep holes, connecting these holes by hydraulic fracturing, and bringing geothermal energy to the
surface by circulating water through the system.  Environmental monitoring is performed adjacent to the site to
assess any impacts from the geothermal operations.
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Figure IV-19.  Off-site perimeter and on-site Laboratory meteorological monitoring locations.

The chemical quality of surface water and groundwaters in the vicinity of TA-57 (Figure IV-21) has been
monitored for use in geohydrologic and environmental studies.  These water quality studies began before the
construction and testing of the hot dry rock project (Purtymun 1974d).
Water samples from Fenton Hill have routinely been collected during periods of base flow (low surface water
discharge) in late November or early December.  In 1992 the samples were collected on November 20, 1992.
The results of the general chemical analyses are presented in Table IV-42, and the results of trace metal
analyses are presented in Table IV-43.

The chemical quality of surface waters and groundwaters among the individual stations varied slightly from
data collected during previous years; however, these variations are within typical seasonal fluctuations
observed in the past (Purtymun 1988a).  Tritium levels were also measured in the water samples; all levels
were at or below the
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Figure IV-20.  Temperature and precipitation for 1992.

detection limit.  There were no significant changes in the chemical quality of surface water and groundwater at
the individual stations from previous years (Purtymun 1988a).

5.  Environmental Studies at San Ildefonso Pueblo.  (Alan Stoker, Max Maes, and John Sorrell [Bureau of
Indian Affairs])

To document the potential impact of Laboratory operations on lands belonging to San Ildefonso Pueblo,
DOE entered into a memorandum of understanding (MOU) with the Pueblo and the Bureau of Indian Affairs
(BIA) to conduct environmental sampling on Pueblo land.  The agreement, entitled "Memorandum of
Understanding Among the Bureau of Indian Affairs, the Department of Energy, and the Pueblo of San Ildefonso
Regarding Testing for Radioactive and Chemical Contamination of Lands and Natural Resources Belonging to
the Pueblo of San Ildefonso," No. DE-GM32-87AL37160, was concluded in June 1987.  The agreement calls for
both hydrologic pathway sampling (including water, soils, and sediments) and foodstuff sampling.  This section
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Table IV-41.  Monthly and Total Precipitation at the Seven Rain Gage Stations (in.)

North White
Community S-Site TA-6 TA-49 TA-53 TA-54 Rock Y

-------------------------------------------------------------

January 0.48 0.67 0.61 0.48 0.50 0.45 0.42
February 0.41 0.42 0.34 0.33 0.24 0.38 0.36
March 1.38 1.40 1.21 1.25 1.21 1.25 1.03
April 0.33 1.22 0.59 0.43 0.43 0.23 0.34
May 3.54 4.03 3.46 3.11 3.49 3.41 2.97
June 2.17 1.45 1.29 0.85 1.09 0.80 0.99
July 3.16 2.49 1.41 1.87 1.45 1.17 1.17
August 4.26 4.92 5.05 3.31 3.08 1.66 1.95
September 0.85 0.68 2.26 1.18 1.36 1.03 0.73
October 1.23 0.83 0.59 0.36 0.34 0.22 0.27
November 1.25 1.34 1.28 1.39 0.07 0.96 0.98
December 1.62 1.72 1.68 1.62 0.48 1.65 1.28

Annual 20.68 21.17 19.77 16.18 13.74 13.21 12.49
_____________
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deals with the hydrologic pathway.  The foodstuff sampling results are presented in Section IV.G of this report.
During 1987, 1988, 1989, 1990, and 1991, water, soil, and sediment samples were collected in accord with the
agreement (Purtymun 1988b, ESG 1989, EPG 1990, EPG 1992, EPG 1993).

In 1992, special water samples were collected from eight groundwater wells.  Samples were collected by
Laboratory personnel in the company of personnel from the San Ildefonso Pueblo Governor's Office and the
BIA, on September 1 and October 30.  Water samples taken from the New Community Well, Pajarito Pump 1,
Pajarito Pump 2, the Halladay House well, and the Otowi House well on September 1, and two locations not
previously sampled, the Sanchez House well and Martinez House well, on October 29.  An alluvial
groundwater monitoring well, installed by the BIA to investigate leaks in an underground storage tank at the
site of an old gasoline station at Totavi, was also sampled on September 1.  The BIA collected duplicate
samples at the New Community Well, Pajarito Pump 2, Halladay House, Otowi House, and the Totavi alluvial
monitoring well.  These duplicate samples were analyzed by the BIA's own laboratory for inorganic chemicals
and by a contracted laboratory for radioactivity.

On September 2, special sediment samples were collected from four previously sampled locations on San
Ildefonso Pueblo lands in Mortandad Canyon, designated A-6, A-7, A-8, and A-10.  Sediment samples were
also collected across a transect of the Mortandad stream channel at the San Ildefonso Pueblo-Laboratory
boundary.  The transect located near A-6 in Figure IV-22, included 10 locations centered at the fence posts
along the boundary; the samples were identified as MT-1 through MT-10.  At each location a shallow sample
was scooped along a line about 1 m long.  Two new locations in Sandia Canyon were also sampled for
sediments.  These locations were in the Sandia Canyon stream channel at the San Ildefonso Pueblo-Bandelier
National Monument boundary and a few hundred yards further east, identified as SSI-1 and SSI-2.

The MOU also specifies collection and analysis of 9 other water samples and 11 other sediment samples
from sites that have long been included in the routine environmental sampling program, as well as special
sampling of storm run-off in Los Alamos Canyon.  These locations are identified in Table IV-44 to permit
cross-referencing with other sections of this report.  Sampling in 1992 also included sampling snowmelt run-off
and flow fed by treated effluent from the Los Alamos County sewage treatment plant.  Results and
interpretation of this sampling are described in Section IV.E of this report.

a.  Groundwater.  Radiochemical analyses of the 1992 groundwater samples are shown in Table IV-45.

The major difference from previous results are the 
137

Cs measurements, which are all much lower than

previously reported. The 
137

Cs measurements for 1992 were all made using an improved method with a lower
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Figure IV-21.  Sampling stations for surface water and groundwater near the Fenton Hill 
Site (TA-57).   (Map denotes general locations only.)

detection limit (See Section VIII.D on analytical chemistry methods and quality assurance for details).  These

results confirmed previous expectations that the levels of 
137

Cs reported in the 1990 and 1991 surveillance
reports (EPG 1992, EPG 1993) were artifacts of the older analytical method.  None of the values measured in
1992 exceed the DOE

DCG for water supply systems or the proposed EPA maximum contaminant level; all were less than 20% of
the DCG.

Analyses of several of the samples for plutonium and americium indicated that they contained levels
exceeding the average detection limits of the analytical method.  Those for Pajarito Pump 1, Pajarito Pump 2,
Otowi House, Sanchez House, and Martinez House were as much as 2 to 3 times the detection limit, and
those for the New Community Well and the Halladay House were up to 15 times the detection limit.  The
sampling or the analytical method are suspected of inaccuracies for two principal reasons:  (1) none of the
previously sampled locations had shown the presence of these isotopes, (2) results of BIA duplicate samples
for 1992 sent to an independent laboratory did not confirm the results, and (3) preliminary results from the
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Table IV-42.  Chemical Quality of Surface Water and Groundwater near Fenton Hill (mg/L)

Specific
Total Conduc-
Hard- tance

Station SiO
2

Ca Mg K Na Cl F CO
3

HCO
3

PO
4
-P SO

4
NO

3
-N CN TDS

a
ness pH

b

(µmho/cm)

-----------------------------------------------------------------
Surface Water

J Jemez River 60 10 2.2 2 16 100 1.0 <5 52 N/A
c

13 0.09 N/A 162 35 8.1 123
N San Antonio 62 11 1.6 2 14 3 1.3 <5 47 N/A 9 0.05 N/A 158 34 7.9 112
Q Rio Guadalupe 31 51 5.7 2 15 8 0.6 14 167 N/A 8 <0.04 N/A 228 151 8.4 366
S Jemez River 58 42 4.6 11 83 2 1.4 11 169 N/A 9 0.05 N/A 418 124 8.5 733
LF-1 Lake Fork-1 43 12 2.1 1 11 4 1.0 <5 42 N/A 4 9.32 N/A 148 40 6.1 107
LF-2 Lake Fork-2 74 23 2.4 2 12 3 0.9 <5 58 N/A 4 0.46 N/A 134 67 7.0 112
LF-3 Lake Fork-3 63 12 1.9 2 13 3 1.2 <5 50 N/A 10 6.78 N/A 152 38 7.1 112
LF-4 Lake Fork-4 54 16 2.5 3 13 3 1.2 <5 58 N/A 6 0.54 N/A 140 49 7.3 127

Groundwater
JS-4,5 Jemez Village

   (spring) 92 27 4.4 3 47 4 1.2 <5 187 N/A 8 0.24 N/A 302 85 7.9 396
FH-1 Fenton Hill

   (well) 75 89 9.7 6 28 82 2.0 10 214 N/A 12 0.23 N/A 460 262 7.9 75
JF-1 Jemez Canyon

   (hot spring) 50 179 18.1 48 470 3 2.5 <5 592 N/A 5 0.21 N/A 1,900 522 7.7 3,304
JF-5 Soda Dam

   (hot spring) 52 312 22.6 145 961 7 3.6 <5 1,170 N/A 14 <0.04 N/A 3,860 872 6.9 6,954
Loc. 4 Hofheins (well) 90 8 2.2 2 16 4 0.4 <5 59 N/A 4 0.34 N/A 124 30 7.6 117
Loc. 27 La Cueva (well) 80 15 4.4 3 17 4 0.5 <5 88 N/A 5 0.28 N/A 190 55 7.2 173
RV-4 Spence Spring 77 5 1.4 2 51 20 0.7 <5 111 N/A 10 <0.04 N/A 206 18 8.3 259
Loc.31 Cold Springs 55 21 3.0 4 12 3 1.1 <5 59 N/A 5 0.62 N/A 142 65 7.5 121
Loc. 39 LF Tank 28 15 2.9 2 6 5 0.8 <5 48 N/A 14 0.16 N/A 112 48 6.7 121

-----------------------------------------------------------------
a
Total Dissolved Solids.

b
Standard Units.

c
N/A means analysis not performed, lost in analysis, or not completed.

1993 samples do not show levels above detection limits for the same analyses from samples taken at the same
locations (all the same wells were sampled in May 1993 except Pajarito Pump 1, which was not operable).  In
particular, the BIA results showed no detectable plutonium in the New Community Well, Pajarito Pump 2, or
the Halladay House or Otowi House wells.

In 1992 the filterable solids removed from water samples during the normal laboratory filtering process (see
Section VII.C.3) were also analyzed for the presence of plutonium and americium.  These results showed that
less than 30% of the reported activity was removed by the filtering process.  However, confidence in this
percentage is not high because the radioactivity measured in the filtered solids was at or below the detection
limit of the analytical method and because of uncertainties in the measurements of the liquid portion.

The uranium concentration observed for Pajarito Pump 1 was twice that in the sample taken in 1991.  The
observed value of 41.9 µg/L slightly exceeds the DOE Guide for Drinking Water Systems (30 µg/L).  Gross
alpha levels in the samples from the New Community Well, Pajarito Pump 1, and the Sanchez House well are
greater than the 5 pCi/L screening level, which would require analyses for radium if the levels could not be
explained by correspondingly high levels of uranium.  These measurements are consistent with the levels in
previous samples from the New Community and Pajarito wells and with relatively high levels of natural
uranium in other wells in the area (EPG 1993).

The analyses of samples from the alluvial monitor well shows the low but not surprising presence of
americium, plutonium, and tritium.  This well samples water in the alluvium that is probably maintained by
surface flow in Los Alamos Canyon.

The chemical quality of the groundwater, shown in Table IV-46, is consistent with previous observations.
The sample from Pajarito Pump 1 exceeded the drinking water standard for TDS but contained a level similar
to that previously measured.  Pajarito Pump 1 also exceeded the secondary standard for iron.  The Totavi
alluvial monitoring well contained elevated levels of nitrate, iron, and manganese; these results are consistent
with the expectation that the alluvial water is maintained by surface flow from Los Alamos Canyon that
carries treated sanitary effluents.  Trace metal analyses are shown in Table IV-47.
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Table IV-43.  Trace Metals in Surface Water and Groundwater near Fenton Hill (mg/L)

S t a t i o n s A g A l A s B B a B e Cd Cr C o Cu F e H g
Surface Water

J Jemez River <0.001
a

0.11 0.0064 0.03 0.009 <0.001 <0.001 0.0025<0.01 0.003 0.18 <0.0001
N San Antonio <0.001 0.11 0.0029 0.02 0.035 <0.001 <0.001<0.0020<0.01 <0.003 0.20 <0.0001
Q Rio Guadalupe <0.001 0.03 0.0025 0.07 0.047 <0.001 <0.001<0.0020<0.01 <0.003 0.08 <0.0001
S Jemez River <0.001 0.07 0.0817 0.89 0.028 <0.001 <0.001 0.0020<0.01 0.013 0.14 <0.0001
LF-1 Lake Fork-1 <0.001 0.24 <0.0020 0.01 0.013 <0.001 <0.001<0.0020<0.01 0.005 3.19 <0.0001
LF-2 Lake Fork-2 <0.001 1.85 0.0024 0.04 0.043 <0.001 <0.001 0.0020 0.01<0.003 71.50

<0.0001
LF-3 Lake Fork-3 <0.001 <0.03 <0.0020 0.02 0.012 <0.001 <0.001 0.0030<0.01<0.003 0.06

<0.0001
LF-4 Lake Fork-4 <0.001 0.22 <0.0020 0.02 0.023 <0.001 <0.001<0.0030<0.01 <0.003 0.84 <0.0001

S t a t i o n s M n M o N i P b S b S e S n Sr T l V Zn
Surface Water

J Jemez River N/A
b

0.010 <0.01 <0.001 <0.0005 <0.002 N/A 0.065 <0.002 <0.01 <0.009
N San Antonio 0.001 0.006 <0.01 0.002 <0.0010 <0.002 N/A 0.060 <0.002 <0.01 <0.009
Q Rio Guadalupe <0.001 0.003 <0.01 <0.001 <0.0005 <0.002 N/A 0.259 <0.002 <0.01 <0.009
S Jemez River N/A 0.010 <0.01 0.001 <0.0005 <0.002 N/A 0.199 <0.002 <0.01 <0.009
LF-1 Lake Fork-1 0.008 <0.001 <0.01 <0.002 <0.0010 <0.002 N/A 0.073 <0.002 <0.01 0.020
LF-2 Lake Fork-2 0.691 0.001 <0.01 <0.002 <0.0010 <0.002 N/A 0.128 <0.002 <0.01 0.031
LF-3 Lake Fork-3 <0.001 0.001 <0.01 <0.002 <0.0010 <0.002 N/A 0.073 <0.002 <0.01 <0.009
LF-4 Lake Fork-4 <0.006 <0.009 <0.01 <0.002 <0.0010 <0.002 N/A 0.077 <0.002 <0.01 <0.010

S t a t i o n s A g A l A s B B a B e Cd Cr C o Cu F e H g
Groundwater
JS-4,5 Jemez Village

    (spring) <0.001 <0.03 0.0228 0.20 0.034 <0.001 <0.001 0.018 <0.01 0.029 <0.01 <0.0001
FH-1 Fenton Hill (well)<0.001 <0.03 <0.0020 1.22 0.098 <0.001 <0.001 0.003 <0.01 0.012 0.22 <0.0001
JF-1 Jemez Canyon

   (hot spring) <0.001 <0.03 <0.0020 5.43 0.200 <0.001 <0.001<0.002 <0.01<0.003 0.02 <0.0001
JF-5 Soda Dam

   (hot spring) <0.001 <0.03 1.5700 12.80 0.171 <0.001 <0.001<0.002 <0.01<0.003 0.04 <0.0001
Loc.4 Hofheins (well) <0.001 <0.03 <0.0020 <0.01 0.031 <0.001 <0.001 0.002 <0.01 0.011 <0.01 <0.0001
Loc. 27 La Cueva (well) <0.001 <0.03 0.0040 0.01 0.060<0.001 <0.001 0.003<0.01 <0.003 0.03 <0.0001
RV-4 Spence Spring <0.001 0.05 0.0476 0.10 0.001 <0.001 <0.001 0.002 <0.01 0.003 <0.01 <0.0001
Loc.31 Cold Springs <0.001 2.85 <0.0020 0.03 0.018 <0.001 0.004<0.002 <0.01 0.004 4.93 <0.0001
Loc. 39 LF Tank <0.001 <0.03 <0.0020 0.01 0.025<0.001 <0.001 <0.002<0.01 <0.003<0.01 <0.0001

S t a t i o n s M n M o N i P b S b S e S n Sr T l V Zn
Groundwater
JS-4,5 Jemez Village

    (spring) 0.002 0.029 <0.01 <0.002 0.0020 <0.002 N/A 0.200 <0.002 <0.01 0.297
FH-1 Fenton Hill (well) 0.004 <0.001 0.03 0.002 <0.0010 <0.002 N/A 0.382 <0.002 <0.01 3.650
JF-1 Jemez Canyon

   (hot spring) <0.001 0.005 <0.01 <0.002 <0.0010 <0.002 N/A 1.560 <0.002 <0.01 <0.009
JF-5 Soda Dam

   (hot spring) <0.001 <0.001 <0.01 <0.001 <0.0005 <0.002 N/A 1.650 <0.002 <0.01 <0.009
Loc.4 Hofheins (well) <0.001 0.004 <0.01 <0.002 <0.0010 <0.002 N/A 0.063 <0.002 <0.01 0.070
Loc. 27 La Cueva (well) <0.001 0.001 <0.01 <0.002 <0.0010<0.002N/A 0.113 <0.002 <0.01<0.009
RV-4 Spence Spring <0.002 0.065 <0.01 <0.001 <0.0005 <0.002 N/A 0.031 <0.002 <0.01 <0.009
Loc.31 Cold Springs <0.001 <0.001 <0.01 <0.002 <0.0010<0.002N/A 0.081 <0.002 <0.01<0.009
Loc. 39 LF Tank <0.001 <0.001 <0.01 <0.002 <0.0010<0.002N/A 0.102 <0.002 <0.01<0.009
________________________________________
a
Less than symbol (<) means measurement was below the specified detection limit of the analytical method.

b
N/A means analysis not performed, lost in analysis, or not completed.
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The results of LANL's analyses were generally in good agreement with results of chemical analyses of the
duplicate samples collected by the BIA.  In most of the analyses for which direct comparisons were possible
(that is, for actual values rather than detection limits), most of the results agreed within 20%.  Measurements
with less consistently good agreement included those in arsenic, nitrate, calcium, potassium, and chloride.
However, no pattern was apparent; neither laboratory consistently measured higher levels than the other.
b.  Sediments.   The radioactive liquid waste treatment plant at TA-50 releases treated effluent into the upper
reaches of Mortandad Canyon.  The effluent, containing traces of radionuclides and other chemicals, infiltrates
into the underlying alluvium and enters the shallow groundwater perched on the underlying tuff in the upper-
and mid-reaches of the canyon within Laboratory boundaries.  Most of the radionuclides present in the effluent
when it is first released as surface flow are adsorbed or attached to the sediments in the stream channel; thus,
the principal means of transport is through surface run-off.  Mortandad Canyon heads on the Pajarito Plateau at
TA-3, and the canyon has a small drainage area.  The alluvium thickens in the middle and lower reaches of
the canyon.  The small drainage area and the thick section of unsaturated alluvium in the middle reach of the
canyon have retained all the run-off affected by the effluent since 1963, when the treatment plant began
operating.
In accordance with the MOU, on September 2, 1992, sediments from Mortandad Canyon were collected from
seven previous sampling locations, one slightly west of the San Ildefonso Pueblo-Laboratory boundary and six
within the Pueblo (Figure IV-22).  Samples were also collected at 10 new locations.  The results of analyses
for radiochemicals and trace metals in these samples are shown in Table IV-48 and Table IV-49.

The highest level of 
239

Pu from previously sampled locations in 1992 was obtained at Station A-6 (on San
Ildefonso Pueblo property adjacent to the boundary with the Laboratory).  The sample contained about 2 1/2
times the statistically derived comparison value for fallout in northern New Mexico; however, this value is
within the
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Table IV-44.  Locations on San Ildefonso Pueblo Lands
for Water and Sediment Sampling that are Included in the Routine Monitoring Program

See this Table
Station Identification Map Designation for Results
------------------------------------------------------
Water Sampling Locations

Rio Grande
Otowi Figure IV-6, No. 3 IV--18, -19, -20

Springs in Los Alamos Canyon
Basalt Spring Figure VII-1, No. 56 VII-1, -2, -3
Indian Spring Figure VII-1, No. 12 VII-1, -2, -3

Spring in Canyon North of Los Alamos Canyon
Sacred Spring Figure VII-1, No. 11 VII-1, -2, -3

Spring in Sandia Canyon
Sandia Spring Figure VII-1, No. 13 VII-1, -2, -3

Springs in White Rock Canyon
La Mesita Spring Figure VII-1, No. 10 VII-1, -2, -3
Spring 1 Figure VII-1, No. 32 VII-1, -2, -3
Spring 2 Figure VII-1, No. 33 VII-1, -2, -3

Sanitary Effluent Flow in Mortandad Canyon
Mortandad at Rio Grande Figure IV-6, No. 38 IV-18, -19, -20

Sediment Sampling Locations

Guaje at SR 502 Figure IV-9, No. 12 IV-21, -22
Bayo at SR 502 Figure IV-9, No. 13 IV-21, -22

Los Alamos Canyon
Los Alamos at SR 4 Figure IV-9, No. 35 IV-21, -22

Los Alamos at Totavi
a

Figure IV-9, No. 36 IV-21, -22

Los Alamos at LA-2
a

Figure IV-9, No. 37 IV-21, -22
Los Alamos at Otowi Figure IV-9, No. 38 IV-21, -22
Sandia Canyon

Sandia at SR 4 Figure IV-9, No. 38 IV-21, -22
Sandia at Rio Grande Figure IV-9, SANDIA IV-21, -22

Mortandad Canyon
Mortandad at MCO-13 Figure IV-9, No. 45 IV-21, -22

and Figure IV-22, A-5
Mortandad at SR 4 Figure IV-9, No. 15 IV-21, -22

and Figure IV-22, A-9
Mortandad at Rio Grande Figure IV-9, MORTANDAD IV-21, -22

----------------------------------
a
Not required by MOU but routinely sampled and reported.
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Table IV-46.  Chemical Analysis of Groundwater on San Ildefonso Pueblo Land (mg/L)

Specific
Total Conduc-
Hard- tance

Station SiO
2

Ca Mg K Na Cl F CO
3

HCO
3

PO
4
-P SO

4
NO

3
-N CN TDS

a
ness pH

b
(µmho/cm)

MAIN AQUIFER (OFF SITE)
San Ildefonso Wells

Halladay Well 31 6 0.0 1 68 6 0.6 8 85 N/A
c

13 0.54 N/A 158 16 9.0 195

Martinez Well 46 46 2.6 3 55 16 0.6 1 157 N/A 32 8.36 N/A 200 126 8.0 486

New Community Well 29 17 1.0 1 93 14 0.3 <5 182 N/A 33 1.25 N/A 276 47 8.3 466

Otowi House Well 62 62 4.6 3 42 50 0.4 <5 183 N/A 21 0.26 N/A 362 172 7.1 603

Pajarito Well Pump 1 32 78 7.8 6 520 21 0.4 <5 513 N/A 39 0.17 N/A 994 228 7.4 1468

Pajarito Well Pump 2 42 27 1.4 2 91 32 0.9 <5 179 N/A 21 1.73 N/A 316 73 7.8 515

Sanchez House Well 43 39 2.6 2 122 61 1.6 3 251 N/A 54 0.85 N/A 224 109 8.0 746

MAIN AQUIFER SPRINGS
White Rock Canyon Springs Group IV

La Mesita Spring 32 39 1.5 3 30 7 0.2 <1 122 N/A 14 2.65 N/A 232 104 8.2 297

CANYON ALLUVIUM GROUNDWATERS
Other Canyons
Totavi BIA
   Observation Well 1 63 115 20.0 10 135 160 0.4 <5 119 N/A 34 14.30 N/A 598 371 6.7 953

PERCHED SYSTEM IN CONGLOMERATES & BASALT
Pueblo/Los Alamos/Sandia Canyon Area

Basalt Spring 50 29 7.5 4 29 21 0.5 <1 97 N/A 21 5.02 N/A 298 85 7.6 334
a
Total Dissolved Solids.

b
Standard Units.

c
N/A means analysis not performed, lost in analysis, or not completed.

range measured previously in the vicinity, and its ratio with 
238

Pu is what would be expected for plutonium

from worldwide fallout.  The level of 
137

Cs measured in samples from that location also exceeded by a factor
of about 2 to 4 the statistically derived comparison value for fallout in soils and sediments in northern New
Mexico.

Five of the samples from the new 10-location transect located several hundred feet from the A-6 location

contained 
239,240

Pu levels exceeding the statistically derived levels from fallout in northern New Mexico, and

5 contained levels lower than that value.  Only one 
238

Pu sample contained a level that exceeded the fallout
reference level.  The highest value at transect location 2 matched the level observed at Station A-6.  In all but

one transect sample, the ratio of the plutonium isotopes (
239,240

Pu/
238

Pu) was consistent with the expected
ratio (about 20) for northern New Mexico.  If the plutonium had been transported in run-off from the
contaminated portion of Mortandad Canyon further upstream on Laboratory property, the ratio would have been
much smaller.  In the contaminated portion of Mortandad Canyon, the ratio is more typically observed to be in
the range of 2 to 4.  Thus the new measurements are consistent with previous observations and interpretations
that no plutonium run-off has been transported through the San Ildefonso Pueblo-Laboratory boundary.

For samples dominated by worldwide fallout at these low levels, considerable variability is expected
because of different particle size distributions in grab samples (Purtymun 1990b).  Samples with a large
percentage of small particles typically exhibit higher mass concentrations of plutonium because of their high
adsorption capacity.  The sediments in this part of Mortandad Canyon are more like soils because there has
been no run-off to separate silt from the clay-size particles that typically show higher concentrations of
plutonium.

Results of samples from the two new sediment sampling locations in Sandia Canyon are all within the
range of values expected from worldwide fallout.  The results do not indicate any presence of contaminants
from Laboratory operations, findings consistent with current and previous measurements of sediments from
Sandia Canyon where it crosses the Laboratory boundary at State Road 502.
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Table IV-47.  Trace Metals in Groundwater on San Ildefonso Pueblo Land (mg/L)

S t a t i o n s A g A l A s B Ba B e Cd Cr C o Cu Fe Hg

-----------------------------------------------------------------
MAIN AQUIFER (OFF SITE)
San Ildefonso Wells

Halladay Well <0.0002 <0.03 0.0103 0.070 0.0383 <0.0002 0.0002 0.014 <0.020 0.002 0.08 <0.0001

Martinez Well <0.0010 <0.02 0.0097 0.110 0.1820 <0.0010 <0.0010 0.005 <0.004 0.019 <0.00 0.0010

New Community Well <0.0002 <0.03 0.0033 0.030 0.0170 <0.0002 <0.0002 <0.001 <0.020 0.002 <0.01 <0.0001

Otowi House Well <0.0002 <0.03 0.0030 0.020 0.2770 <0.0002 0.0002 <0.001 <0.020 0.008 0.02 <0.0001

Pajarito Well Pump 1 <0.0002 <0.03 0.0186 2.200 0.0989 <0.0002 0.0003 <0.001 <0.020 0.002 4.40 0.0003

Pajarito Well Pump 2 <0.0002 <0.03 0.0160 0.250 0.1130 <0.0002 0.0002 0.004 <0.020 0.003 <0.01 <0.0001

Sanchez House Well 0.0010 <0.02 0.0105 0.324 0.1340 <0.0010 0.0010 0.004 <0.004 0.010 <0.00 0.0009

MAIN AQUIFER SPRINGS
White Rock Canyon Springs Group IV

La Mesita Spring <0.0010 0.64 <0.0020 0.056 0.1090 <0.0010 <0.0010 0.004 <0.004 0.003 1.47 0.0006

CANYON ALLUVIUM GROUNDWATERS
Other Canyons

Totavi BIA Observation
   Well 1 <0.0002 1.97 0.0084 0.200 0.3390 0.0006 0.0004 0.007 <0.020 0.008 3.30 <0.0001

PERCHED SYSTEM IN CONGLOMERATES & BASALT
Pueblo/Los Alamos/Sandia Canyon Area

Basalt Spring <0.0010 0.060 0.0041 0.082 0.0480 <0.0010 <0.0010 0.003 <0.004 0.003 0.03 0.0008

S t a t i o n s M n M o N i P b S b S e S n Sr T l V Zn
-----------------------------------------------------------------
MAIN AQUIFER OFF SITE

San Ildefonso Wells

Halladay Well 0.003 0.003 <0.02 0.0007 <0.0004 <0.002 N/A
a

0.1340 <0.0002 0.02 0.006

Martinez Well <0.001 0.004 <0.01 0.0060 0.0010 <0.002 N/A 0.6630 0.0004 0.03 0.059

New Community Well 0.004 0.002 <0.02 0.0005 <0.0004 0.002 N/A 0.2000 <0.0002 0.01 0.007

Otowi House Well 0.003 <0.001 <0.02 0.0022 <0.0004 <0.002 N/A 0.7290 <0.0002 0.01 0.317

Pajarito Well Pump 1 0.005 0.002 <0.02 0.0011 <0.0004 <0.002 N/A 1.3100 <0.0002 0.01 0.118

Pajarito Well Pump 2 0.002 0.007 <0.02 0.0015 <0.0004 <0.002 N/A 0.4480 <0.0002 0.03 0.011

Sanchez House Well 0.001 0.014 <0.01 <0.0010 0.0020 <0.002 N/A 0.4480 0.0005 0.02 0.011

MAIN AQUIFER SPRINGS
White Rock Canyon Springs Group IV

La Mesita Spring <0.001 0.002 0.01 <0.0010 0.0010 <0.0020 N/A 0.906 0.0004 0.00 <0.009

CANYON ALLUVIUM GROUNDWATERS
Other Canyons

Totavi BIA Observation Well 1 0.760 0.003 <0.02 0.0112 <0.0004 <0.0020 N/A 0.389 <0.0002 0.02 0.027

PERCHED SYSTEM IN CONGLOMERATES & BASALT
Pueblo/Los Alamos/Sandia Canyon Area

Basalt Spring <0.001 0.003 <0.01 <0.0010 0.0010 <0.0020 N/A 0.165 0.0004 0.01 <0.009

----------------------------------------------------------------
a
N/A means analysis not performed, lost in analysis, or not completed.
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Table IV-48.  Radiochemical Analyses of Sediments on San Ildefonso Pueblo Land

Total Gross Gross Gross
3
H

90
Sr

137
Cs Uranium

238
Pu

239,240
Pu

241
Am Alpha Beta Gamma

(nCi/L) (pCi/g) (pCi/g) (µg/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g)

-----------------------------------------------------------------
PERIMETER STATIONS (OFF SITE)

DP-Los Alamos Canyons

Los Alamos at Totavi 0.4 (0.3)
a

0.0 (0.2) -0.0 (0.1) N/A
b

0.001 (0.001) 0.014 (0.002) 0.004(0.003) 2 (0) 1 (0) 1 (1)

Los Alamos at LA-2 0.5 (0.3) 0.0 (0.2) 0.4 (0.1) N/A 0.003 (0.001) 0.198 (0.010) 0.022(0.003) 3 (1) 1 (0) 1 (1)

Other Areas

Sandia Canyon

Station 1 0.3 (0.3) 0.0 (0.2) 0.0 (0.1) N/A 0.002 (0.001) 0.005 (0.001) 0.002(0.003) 3 (1) 2 (0) 2 (1)

Station 2 0.8 (0.3) 0.2 (0.2) 0.1 (0.1) N/A 0.000 (0.001) 0.001 (0.001) 0.001(0.003) 2 (1) 1 (0) 5 (1)

Mortandad Canyon

Mortandad A-6 0.3 (0.3) 0.6 (0.2) 2.1 (0.3) N/A 0.003 (0.001) 0.064 (0.005) 0.023(0.003) 5 (1) 9 (1) 9 (1)

Mortandad A-7 2.2 (0.6) 0.2 (0.2) 0.3 (0.1) N/A 0.001 (0.001) 0.009 (0.002) 0.005(0.003) 3 (1) 3 (0) 6 (1)

Mortandad A-8 0.8 (0.3) 0.2 (0.2) 0.3 (0.1) N/A 0.005 (0.001) 0.008 (0.002) 0.005(0.003) 4 (1) 3 (0) 8 (1)

Mortandad A-10 1.3 (0.5) 0.0 (0.2) -0.0 (0.1) N/A 0.001 (0.001) 0.003 (0.001) 0.003(0.003) 4 (1) 3 (0) 5 (1)

Transects

Station 1 0.5 (0.3) 0.2 (0.2) 1.3 (0.2) N/A 0.001 (0.001) 0.027 (0.003) 0.009(0.003) 3 (1) 6 (1) 8 (1)

Station 2 0.4 (0.3) 0.3 (0.2) 1.0 (0.2) N/A 0.002 (0.001) 0.064 (0.004) 0.010(0.003) 6 (1) 6 (1) 8 (1)

Station 3 0.5 (0.3) 0.2 (0.2) 1.1 (0.2) N/A 0.003 (0.001) 0.042 (0.003) 0.008(0.003) 6 (1) 8 (1) 9 (1)

Station 4 0.9 (0.3) 0.3 (0.2) 0.2 (0.1) N/A 0.010 (0.001) 0.008 (0.001) 0.003(0.003) 5 (1) 5 (1) 8 (1)

Station 5 0.6 (0.3) 0.3 (0.2) 0.2 (0.1) N/A 0.000 (0.001) 0.007 (0.001) 0.002(0.003) 4 (1) 5 (1) 8 (1)

Station 6 0.4 (0.3) 0.1 (0.2) 0.3 (0.1) N/A 0.000 (0.001) 0.013 (0.002) 0.002(0.003) 4 (1) 5 (1) 8 (1)

Station 7 0.4 (0.3) 0.8 (0.2) 1.3 (0.2) N/A 0.004 (0.001) 0.044 (0.004) 0.011(0.003) 7 (2) 9 (1) 9 (1)

Station 8 0.3 (0.3) 0.2 (0.2) 1.2 (0.2) N/A 0.002 (0.001) 0.039 (0.003) 0.008(0.003) 5 (1) 6 (1) 8 (1)

Station 9 0.8 (0.3) 0.2 (0.2) 0.6 (0.1) N/A 0.001 (0.001) 0.015 (0.002) 0.005(0.003) 5 (1) 5 (1) 9 (1)

Station 10 0.8 (0.3) 0.2 (0.2) 0.1 (0.1) N/A 0.001 (0.001) 0.010 (0.002) 0.008(0.003) 6 (1) 5 (1) 11 (1)

ON-SITE STATIONS

Acid-Pueblo Canyons

Pueblo at SR 4 0.0 (0.3) 0.1 (0.2) 3.1 (0.5) N/A 0.006 (0.001) 1.010 (0.041) 0.030(0.003) 3 (1) 2 (0) 6 (1)

----------------------------------------------------------------
a
Counting uncertainties ( |1 standard deviation) are in parentheses.

b
N/A means analysis not performed, lost in analysis, or not completed.
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Table IV-49.  Trace Metals in Sediments on San Ildefonso Pueblo Land (+µ g /g )

S t a t i o n s A g A l A s B B a B e Cd Cr C o Cu F e H g
----------------------------------------------------------------
PERIMETER STATIONS (OFF SITE)
DP-Los Alamos Canyons

Los Alamos at Totavi <0.6
a

2,500.0 0.41 6.0 21.0 0.24 <0.8 2.3 2.1 <5.00 4,400.0 <0.02
Los Alamos at LA-2 <0.6 2,100.0 0.45 2.8 25.0 0.30 <0.8 3.0 2.0 1.70 4,900.0 <0.02

Other Areas
Sandia Canyon
Station 1 <0.6 4,400.0 0.66 3.0 37.0 0.50 <0.8 12.0 3.0 4.00 7,800.0 0.02
Station 2 <0.6 4,700.0 0.62 3.2 41.0 0.60 <0.8 9.3 2.9 3.50 8,900.0 <0.02

Mortandad Canyon
Mortandad A-6 <0.6 9,200.0 2.04 5.7 71.0 0.81 <0.8 6.5 3.5 6.00 8,900.0 0.04
Mortandad A-7 <0.6 3,200.0 1.02 5.0 24.0 0.40 <0.8 2.3 2.0 2.20 7,200.0 <0.02
Mortandad A-8 <0.6 6,200.0 1.48 3.4 57.0 0.60 <0.8 4.3 2.8 3.90 7,700.0 <0.02
Mortandad A-10 <0.6 8,900.0 1.56 5.0 88.0 0.70 <0.8 7.5 5.0 3.20 10,500.0 <0.02

Transects
Station 1 <0.6 5,200.0 1.92 3.7 58.0 0.50 <0.8 3.7 13.0 44.00 6,900.0 0.03
Station 2 <0.6 7,900.0 1.59 6.0 66.0 0.70 0.8 5.0 4.9 40.00 7,900.0 0.02
Station 3 <0.6 12,900.0 2.50 8.3 108.0 1.00 <0.8 8.5 5.3 13.00 12,500.0 0.03
Station 4 <0.6 9,900.0 3.11 4.5 103.0 1.00 <0.8 6.5 4.7 8.00 10,400.0 0.03
Station 5 <0.6 6,700.0 1.92 5.9 66.0 0.70 <0.8 4.5 3.4 4.60 7,700.0 0.02
Station 6 <0.6 9,200.0 1.86 4.5 93.0 0.96 <0.8 6.0 4.3 7.00 10,200.0 0.03
Station 7 <0.3 12,000.0 3.29 7.4 111.0 1.00 <0.8 8.0 18.0 8.00 12,000.0 0.04
Station 8 <6.0 7,700.0 2.04 6.0 66.9 0.70 <0.8 5.0 3.3 5.00 8,100.0 0.02
Station 9 <0.6 8,000.0 1.57 5.0 68.0 1.00 <0.8 5.0 4.0 4.50 9,490.0 0.02
Station 10 <0.6 11,400.0 2.45 6.7 94.0 1.00 <0.8 8.0 5.0 5.60 12,000.0 0.03

ON-SITE STATIONS
Acid-Pueblo Canyons

Pueblo at SR 4 <0.6 4,400.0 0.91 5.0 32.0 0.7 0.8 7.0 7.0 33.0 20,800.0 0.02

S t a t i o n s M n M o N i P b S b S e S n Sr T l V Zn
----------------------------------------------------------------
PERIMETER STATIONS (OFF SITE)
DP-Los Alamos Canyons

Los Alamos at Totavi 181.0 <1.2 3.0 <6.0 <6.00 <0.20 13.0 5.0 <12.0 4.4 21.0
Los Alamos at LA-2 174.0 1.2 4.8 6.0 <6.00 0.29 <10.0 5.8 <2.0 6.0 22.0

Other Areas
Sandia Canyon
Station 1 293.0 1.3 3.6 13.0 <6.00 <0.20 14.0 6.8 6.4 7.8 47.0
Station 2 347.0 1.3 4.3 13.0 0.78 <0.20 17.8 7.2 3.2 9.7 49.0

Mortandad Canyon
Mortandad A-6 348.0 <1.2 4.3 16.5 <6.00 <0.20 16.0 14.0 <2.0 11.6 43.0
Mortandad A-7 309.0 1.3 1.6 5.9 <6.00 <0.20 14.0 3.9 5.0 4.0 45.0
Mortandad A-8 292.0 <1.2 3.3 10.0 <6.00 <0.20 15.0 9.6 2.6 8.9 35.0
Mortandad A-10 382.0 <1.2 5.9 8.0 <6.00 0.25 15.0 16.0 <12.0 17.0 36.0

Transects
Station 1 283.0 <1.2 3.1 13.0 <6.00 0.33 15.0 16.7 <12.0 7.6 54.0
Station 2 300.0 <1.2 6.0 12.5 <6.00 0.32 18.0 11.4 <12.0 9.9 177.0
Station 3 436.0 <1.2 7.0 18.0 <6.00 <0.20 18.0 19.0 <12.0 16.0 92.0
Station 4 404.0 <1.2 6.0 13.0 <6.00 0.30 20.0 20.0 <12.0 13.0 74.0
Station 5 317.0 <1.2 4.6 10.0 <6.00 <0.20 12.0 12.0 <12.0 9.3 57.0
Station 6 406.0 <1.2 5.5 14.0 <6.00 <0.20 13.0 18.0 <12.0 12.6 74.0
Station 7 448.0 1.2 6.0 18.0 <6.00 <0.20 18.0 22.0 <12.0 15.0 74.0
Station 8 335.0 0.8 4.0 13.0 <6.00 <0.20 16.0 11.0 <12.0 10.0 80.0
Station 9 374.0 <1.2 4.0 13.0 <6.00 <0.20 15.0 11.0 <12.0 11.0 61.0
Station 10 427.0 <1.2 5.0 14.0 <6.00 <0.20 17.0 17.0 <12.0 15.0 60.0

ON-SITE STATIONS
Acid-Pueblo Canyons

Pueblo at SR 4 434.0 3.7 6.0 12.0 <6.00 <0.20 15.0 8.0 17.70 17.0 111.0

----------------------------------------------------------------
a
The less than symbol (<) means the analysis was below the specified detection limit of the analytical method.
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The samples of sediments collected from San Ildefonso Pueblo in 1992 were analyzed for trace metals.
The results, which are within the general ranges expected for geologic materials, will provide a basis for future
comparisons.

c.  Monitoring Well.  A monitoring well (SIMO-1) was installed in 1990 in Mortandad Canyon just east of
sediment sampling station A-6 on San Ildefonso Pueblo land by BIA and Laboratory personnel under the
general terms of the MOU (EPG 1992).  The purpose of the monitoring well was to confirm the absence of any
perched water in the alluvium of Mortandad Canyon.

No evidence of perched water was found, confirming previous inferences that no water could be moving
from the Laboratory onto San Ildefonso Pueblo lands beneath the surface.  Even though the hole from the
monitoring well did not penetrate saturated zones, a polyvinyl chloride casing with screened sections was
installed across two intervals that were geologically likely locations for water to accumulate.  When inspected
in February 1992, the well was found to be dry.

The radiochemical analyses of the cores showed no evidence of any contaminants from the Laboratory
(EPG 1992).  The plutonium measurements were all at or below detection limits.  Tritium levels in water vapor
extracted from the cores from the surface down to 4.27 m (14 ft) were within the range attributable to
background expected in northern New Mexico soils (Purtymun 1987a); below 4.27 m (14 ft) the tritium

measurements were below the limits of detection.  Gross gamma activity and levels of 
137

Cs in all cores were
within the expected range for background in northern New Mexico soils (Purtymun 1987a).  The levels of
uranium measured were well within the ranges for naturally occurring uranium expected for the Tshirege,
Tsankawi, and Otowi formations that were penetrated by the hole (Becker 1985, Crowe 1978).

6.  Environmental Restoration Program at Los Alamos National Laboratory.  (Lars Soholt, EM-13)
In 1989, DOE created the Office of Environmental Restoration and Waste Management (DOE/EM) whose

goal is to implement the DOE's policy to ensure that its past, present, and future operations do not threaten
human or environmental health and safety (DOE 1990b).  Two primary laws govern ER activities within the
DOE complex:  RCRA and the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA [Superfund]).  At the Laboratory only RCRA currently governs ER activities.

Section 3004(u) of RCRA as amended by the Hazardous and Solid Waste Amendments (HSWA) mandates
that permits for treatment, storage, and disposal facilities include provisions for corrective actions to mitigate
releases from facilities currently in operation and to clean up contamination in areas designated as solid waste
management units (SWMUs).  The DOE/University of California (UC) RCRA permit includes a section called
the HSWA Module, which prescribes a specific corrective action program for the Laboratory.  The HSWA
Module specifies a three-step corrective action process.

The RCRA Facility Investigation.  The goal of this step is to identify the extent of contamination at
source points and environmental pathways for the exposure of potential human and environmental receptors.
This step involves characterizing the extent of contamination in the detail necessary so that corrective
measures, if any, that need to be taken can be determined.  This approach focuses on answering only those
questions relevant to determining further actions in a cost-effective manner.

Corrective Measures Study.  If characterization indicates that corrective measures are needed, a
corrective measures study (CMS) will evaluate alternatives that might reasonably be implemented.  These
measures are evaluated based on their projected efficacy in reducing risks to human and environmental health
and safety in a cost-effective manner.

Corrective Measures Implementation.  This step implements the chosen action, verifies its effec-
tiveness, and establishes ongoing control and monitoring requirements.

An ER program plan has been prepared in accordance with the HWSA Module and with proposed Subpart
S, Corrective Action for Solid Waste Management Units, of 40 CFR 264 (EPA 1990a) in the regulations
promulgated by EPA to implement HSWA.  EPA proposed Subpart S in July 1990 to implement the cleanup
program mandated in Section 3004(u) of RCRA.  The plan describes how each of the three corrective action
steps described above will be implemented at the Laboratory.  DOE and UC use the operable unit approach
defined in CERCLA for organizing and managing the various SWMUs.  Operable units are aggregates of
SWMUs that will be addressed together.  The details of each step required as part of the corrective action
process are presented individually for each of the 24 operable units at the Laboratory.



Los Alamos National Laboratory
--------------------   Environmental Surveillance 1992   --------------------

IV-103

Major components of the program that address the requirements of the HSWA Module are

• a technical decision making approach that identifies appropriate corrective actions and meets the
requirements of the EPA;

• a strategy for conducting interim remedial measures;

• a program management system for organizing and managing the Laboratory's ER efforts that includes
projecting schedules and costs;

• a quality assurance program that ensures a technically defensible and valid program;

• a health and safety program that ensures adequate health and safety protection during implementation of
the Laboratory's ER program;

• a records management program that tracks and stores information and data throughout the ER program;
and

• a community relations program that provides information to and receives recommendations from the
public throughout the life of the ER program.

The HSWA Module of the RCRA permit defines the principal requirements with which DOE/UC must
comply in implementing the ER program at the Laboratory.  However, RCRA does not address several issues
of concern at Los Alamos.  For example, source material, by-product, and special nuclear materials are
exempt from the RCRA definition of solid waste and are not subject to the provisions of the HSWA Module.
DOE and UC recognize that these radioactive constituents are of major concern and cannot be separated from
concerns about hazardous wastes.  Thus, the DOE/UC ER program addresses radioactive as well as other haz-
ardous substances not regulated by RCRA.  This approach is intended to maintain a technically comprehensive
program that covers potential liabilities associated with other environmental laws, such as CERCLA.  Section
III.B.1.i, HSWA Compliance Activities, presents information on the accomplishments of the ER program in
1992.

7.  Performance Assessments.  (Dennis Armstrong)
DOE Order 5820.2A, Radioactive Waste Management, became effective in September 1988.  Section III of
this order established policies, guidelines, minimum requirements and performance criteria for LLW and
mixed waste (LLW that also contains nonradioactive hazardous waste components) management at DOE
facilities.  This order applies only to wastes disposed of after the order became effective.  The order requires a
performance assessment (PA) of the disposal site to demonstrate compliance with specific performance
objectives including
• protecting public health and safety;
• ensuring that external exposure to the waste and concentrations of radioactive material which may be
released into surface water, groundwater, or soil; or that may be transmitted through contact with plants or
animals result in an EDE that does not exceed 25 mrem/yr to any member of the public;
• ensuring that the committed EDEs received by individuals who inadvertently intrude into the waste
disposal facility after the period of active institutional control (100 yrs) will not exceed 100 mrem/yr for
continuous exposure or 500 mrem for a single acute exposure; and
• protecting groundwater resources, consistent with federal, state, and local requirements.

Performance Assessment for TA-54, Area G.  Preparation of a draft PA document for TA-54, Area
G continued in 1992.  EES-5, the Geoanalysis group, began developing modeling techniques to establish the
source term for the groundwater pathway, which included some preliminary work using TRACER 3D to
examine the potential for contaminant flow along fractures.  Limits for waste acceptance were assessed using
the criteria established by the Nuclear Regulatory Commission (NRC) for Class A and Class C wastes.  These
limits are being incorporated into the waste acceptance criteria currently used at Area G.  The document is
expected to be completed in FY94.

Performance Assessment for the Mixed Waste Disposal Facility.  In order to facilitate timely
remediation of contaminated waste generated from the ER program, the design and eventual construction of a
Mixed Waste Disposal Facility (MWDF) was initiated.  The principal goal of the MWDF is to dispose of solid
mixed waste in compliance with the regulatory and operational requirements of RCRA and DOE.  The facility
will accommodate activities required for waste management and environmental monitoring.
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A PA for the MWDF, proposed to be located at TA-67, was initiated in late 1992.  Work accomplished so far
includes developing the scope of activities required and ensuring that adequate resources were available.  This
PA is a multi-year project that is expected to be completed during FY95.

8.  Preoperational Studies.  (Philip Fresquez)

Preoperational studies are required under DOE Order 5400.1 for areas where a new facility or process may sig-
nificantly impact the environment (DOE 1988a).  This order requires that chemical, physical, and biological
characteristics be assessed before the site is disturbed.  Two preoperational studies were conducted during
1992.  Detailed results may be obtained by referring to individual preoperational reports available through EM-
8.

The Dual Axis Radiographic Hydrotest Facility at TA-15.  The potential ecological impact of this
project was the potential release of depleted uranium and toxic metals such as beryllium.  Consequently, soils
and plant materials were collected from around the proposed facility and analyzed to provide baseline
information on total uranium and beryllium.

The Hazardous Waste Treatment Facility and the Radioactive Liquid Waste Treatment Facility at
TA-52.  These proposed facilities are within 100 yards of each other.  Therefore, soil and plant samples were
collected over both sites.  The potential ecological impact of these projects were the potential release of

radioactive materials and toxic metals.  Consequently, samples were analyzed for uranium, 
60

Co, 
90

Sr, 
137

Cs,
238

Pu, 
239,240

Pu, 
241

Am, 
3
H, and silver, arsenic, barium, beryllium, cadmium, chromium, mercury, nickel,

lead, antimony, and selenium.

9.  Biological Resource Evaluations.  (Terralene Foxx)

a.  Biological Surveys/Monitoring.  In 1990, the Biological Resources Evaluation Team (BRET) began
monitoring selected biota and sensitive habitats to provide long-term data in accordance with the Endangered
Species Act, Floodplain/Wetland Executive Order, NEPA, and DOE Order 5400.1 (DOE 1988a) began in 1990.
Monitoring studies on raptors, reptiles and amphibians, small mammals, and birds continued through 1992.
Additionally, BRET monitored wetland and adjacent upland habitats within Pajarito and Sandia canyons and
initiated several new surveys to obtain inventory data on groups of organisms not previously studied.

Aquatic Invertebrates.  For the past three years, BRET conducted field studies of stream
macroinvertebrate communities associated with outfalls of organic and industrial waste in Sandia Canyon.
Biologists sampled aquatic macroinvertebrates and water samples were collected at three permanent stations
within Sandia Canyon (Figure IV-23).  The purpose of the study was to develop baseline information and to
determine if aquatic macroinvertebrate communities in Sandia Canyon could be correlated to water quality.
Results of the study indicate that the composition of aquatic macroinvertebrate communities at each station
appeared to be a function of water quality and physical characteristics of the stream.  Two of the three
sampling stations were characterized by low diversity of macroinvertebrates and measures of water quality that
differed slightly from those from natural areas.  These two areas directly received industrial and sanitary waste
effluents.  The last sampling station appeared to be in the "zone of recovery."  At that station, water quality
parameters became more stable and resembled the parameters of natural areas.  A list of the
macroinvertebrates collected at the three sampling stations within Sandia is in Table IV-50.  As anticipated,
no fish were collected from sampling stations on Laboratory land.

Terrestrial Invertebrates.  BRET conducted studies of terrestrial insects in both Cañada del Buey
and Pajarito Canyon during 1991.  Pit traps for terrestrial insects yielded large numbers of insect orders,
genera, and species.  Many specimens were sent to experts for identification; specimen identification was
completed in 1992.  The two most common groups of insects captured in both Cañada del Buey and Pajarito
Canyon were ants and beetles.  Data analysis indicate a higher species composition of insects within the
Pajarito wetlands than in Cañada del Buey, which is a dry canyon.  Nine families of beetles have been
identified from the Pajarito Canyon study area, while only three families have been identified within Cañada
del Buey (Figure IV-24).
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Figure IV-23.  Locations of on-site aquatic invertebrate sampling stations in Sandia Canyon.
(Map denotes general location only.)

Reptiles and Amphibians.  Populations of reptiles and amphibians within Cañada del Buey and
Pajarito Canyon were monitored during 1991.  The monitoring activities continued in Pajarito Canyon
throughout 1992.  Because water resources are limited in Cañada del Buey, no amphibians were found.
Table IV-51 identifies the reptile and amphibian species found within these two canyon ecosystems.

Birds/Raptors.  Evaluation of raptor populations and raptor nest sites within Laboratory boundaries
continued during 1992.  Birds of concern included the zone-tail hawk (Buteo albonotautus), Cooper's hawk
(Accipiter cooperii), and the Northern goshawk (Accipiter gentilis).  Habitation for wintering Bald Eagle was
identified within the areas adjacent to the Laboratory.
Additionally, point-count surveys were continued in Cañada del Buey during 1992.  The compilation by the
Pajarito Ornithological Survey was published in the Atlas of the Breeding Birds of Los Alamos County, New
Mexico (POS 1992).

Large mammals.  BRET has not evaluated elk and deer populations since the late 1970s.  Aerial
game counts are precluded by altitude limitations mandated by DOE for security reasons.  To estimate the
relative use of Pajarito Canyon and Cañada del Buey by large and medium size mammals, BRET established
pellet transects in 1991, which were continued in 1992.  Biologists read transects on a monthly basis.  Surveys
show a significantly higher number of elk pellet groups in Pajarito Canyon than in Cañada del Buey and a
slightly higher number of deer pellet groups in Pajarito Canyon than in Cañada del Buey.  This indicates that
both species use the wetland more than the dry canyon.
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Table IV-50.  Aquatic Invertebrates Found at Three Sampling Stations in Sandia Canyon

Present at Present at Present at
Aquatic Invertebrate Station 1

a
Station 2

b
Station 3

c

________________________________________________________________________

Order Diptera Yes Yes Yes
(Flies, Midges, and
Mosquitoes)

Order Coleoptera No Yes Yes
(Beetles)

Order Ephemeroptera No No Yes
(Mayflies)

Order Trichoptera No No Yes
(Caddis Flies)

Order Hemiptera No No Yes
(True Bugs)

Order Plecoptera No No Yes
(Stoneflies)

Class Odonata No No Yes
(Damselfiles and
Dragonflies)

Class Oligocheata No No Yes
(Aquatic Earthworms)

Class Gordiacea No No Yes
(Hairworms)

Class Nematoda Yes Yes No
(Roundworms)
-----------------------------
a
Station 1 = Immediately below steam plant effluent discharge point.

b
Station 2 = Immediately below the sanitary waste discharge point.

c
Station 3 = Half mile down from any discharge point.

Small mammals.  BRET initiated a study of the diversity and habitat requirements of small
nocturnal mammal species as related to NPDES wastewater outfalls.  This investigation was designed to
determine which small mammal species are using habitats created by various hydrological conditions:  (1)
artificially watered sites (NPDES outfalls), (2) natural streams, and (3) dry areas at elevations of 2,073 m
(6,800 ft) to 2,287 m (7,500 ft) with ponderosa pine overstory.  An additional concern was whether the
artificially created (outfall) wet areas were similar to naturally created wet areas with respect to numbers and
types of nocturnal mammals.
BRET selected 13 sites:  3 dry natural sites, 7 outfalls (artificially watered sites), and 3 natural stream sites.
Within these sites, BRET conducted a small mammal mark-recapture study from June 1992 through August
1992.  Ten species of small mammals were captured during the study.
No significant differences were found in mean numbers of unique species, percent capture rate, and species
diversity between dry natural, artificially watered, and natural stream site types.  The study showed that
natural stream areas were significantly higher in daily mean numbers of species, percent capture rates, and
species diversity than dry natural areas.  The similarity in species diversity at outfalls with natural stream
areas depended on the quantity of water entering the environment; those outfalls with historically high water
input (>2 gal./day) were most like natural areas.  Outfalls with lower water input resembled dry sites with
respect to mean numbers of species, percent capture rates, and species diversity.
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Figure IV-24.  Comparison of numbers of beetles collected in a wet (Pajarito) and a dry (Cañada del Buey) canyon.

Table IV-51.  Reptile and Amphibian Species Captured in
Pajarito Canyon and Cañada del Buey, 1992

Pajarito Canyon Cañada del Buey
Amphibians Amphibians

Tiger Salamander None
Chorus Frog
Red Spotted Toad
Spadefoot Toad
Woodhouse Toad

Reptiles Reptiles
Eastern Fence Lizard Eastern Fence Lizard
Manylined Skink Manylined Skink
Great Plains Skink
Whiptail
Short-horned Lizard
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Bats.  BRET directed a quantitative survey of bat species inhabiting or foraging on Laboratory lands
was conducted between June 30 and July 5, 1992.  The purpose of the study (1) to identify species of bats
inhabiting Laboratory lands, and (2) to determine if the spotted bat (Euderma maculatum), listed as
endangered by the NM Department of Game and Fish, was using Laboratory lands for foraging or roosting.
Euderma has been found in the adjacent Jemez Mountains.

During 1992, BRET set up nets at three study sites within the Laboratory boundary, including sites in Los
Alamos Canyon, Pajarito Canyon, and a permanent site at TA-16.  Bats were also netted at a site in Frijoles
Canyon along Frijoles Creek in Bandelier National Monument.  Researchers monitored from dusk to 0200 h or
from midnight until dawn.  Data recorded included species, sex, age, reproductive status, forearm length,
height, direction of flight, and time of capture.  A total of 94 bats were captured; species captured during the
study and capture rates are recorded in Table IV-52.  At Los Alamos Canyon, 15 bats from 6 species were
captured.  At Pajarito Canyon, 22 bats from 10 species were caught.  Forty-four bats from nine species were
captured over the pond at TA-16.  Thirteen bats from five species were captured in Bandelier.

Table IV-52.  Bat Species Captured and Capture Rates during the Net Survey, by Study Site Location,
1992

Los Alamos Pajarito Capture

Common Name Species Canyon Canyon TA-16 Bandelier Rate
a

Pallid bat                              Antrozous pallidus                        x                  x                                   x                 10.6

Big brown bat                        Eptesicus fuscus                                       x                  x                x                                    10.6

Silver-haired bat                    Lasionycteris noctivagans             x                                   x                                    16.0

Hoary bat                              Lasiurus cinereus                         x                  x                x                                    11.7

California myotis                   Myotis californicus                                                                              x                  4.3

Long-eared myotis                 Myotis evotis                                                  x                x                                      7.4

Small-footed myotis               Myotis leibii                                                   x                x                  x                  5.3

Fringed myotis                      Myotis thysanodes                        x                  x                x                  x                 13.8

Long-legged myotis                Myotis volans                                            x                  x                x                                      7.4

Yuma myotis                         Myotis yumanensis                                                           x                  x                  5.3

Western pipistrelle                 Pipistrellus hesperus                                        x                                                       1.1

Townsend's big-eared bat        Plecotus townsendii                                         x                                                       1.1

Brazilian free-tailed bat          Tadarida braziliensis                                       x                x                                      5.3
a
Capture rate is the percent of the total catch at all sites.

10. Community Relations Program (Patricia Trujillo-Oviedo, PA-3).

In 1992, the Laboratory's ER community relations program played an increasingly important role in
communicating with the public regarding environmental issues at the Laboratory.  As part of the ER program,
several community relations activities were accomplished, including

• holding a series of public information meeting in Los Alamos, Santa Fe, and Espanola in May and
September;

• developing and distributing a quarterly publication providing updates on ER activities;
+ expanding the ER mailing list to 1,400 names, including names on official EPA and NMED mailing lists;
• developing and presenting exhibits at community events in Los Alamos and Espanola and at environmental

conferences;
• increasing the Speakers' Bureau's emphasis on environmental topics;
• meeting with several local neighborhood associations, the Los Alamos County Council, and the Los Alamos

County Administrator to address specific ER issues; and
• mailing out and collating responses to a DOE survey about ER and Waste Management issues.



Los Alamos National Laboratory
--------------------   Environmental Surveillance 1992   --------------------

IV-109

The Laboratory's Community Relations group (PA-3) was involved in several events in which the public
interacted with Laboratory staff.  Among these events were

• a round table discussion with the Los Alamos Study Group on Nuclear Nonproliferation, an event cospon-
sored by Our Common Ground, a group initiated by Laboratory employees interested in promoting respect for
the environment and fostering open and honest discussion of environmental issues;

• a LANL-hosted public seminar with Daniel Ellsberg of "The Pentagon Papers" fame, also co-sponsored by
Our Common Ground; and

• a public forum sponsored by the Los Alamos Committee on Arms Control and International Security to
discuss nuclear nonproliferation.

11.  Working Group to Address Community Health Concerns.

The Working Group to Address Community Health Concerns (the Working Group) is a joint Laboratory and
community group formed in June 1991 to address concerns about a possible increased incidence of brain
cancer in Los Alamos.  The Working Group is composed of seven members from the Los Alamos community
and seven members from the Laboratory.  There are two cochairs, one representing the community and the
other, the Laboratory.

Thirteen meetings of the Working Group were held during 1992.  Topics of discussion included LANL TLD
monitoring and the incidence of thyroid cancer.  At the May 20, 1992, meeting the Working Group asked the
Centers for Disease Control to prepare an independent study of historical radiation exposures in Los Alamos.
During 1992 the Working Group agreed to expand its charter to take a more active role in advising the
Laboratory on the possible health effects of new projects.  The Working Group reviewed cancer rates computed
as part of an epidemiological study by the NM Health Department and concluded there was no immediate
cause for concern.

12.  Waste Minimization and Pollution Prevention Awareness.  (Pat Josey, EM-DO)

LANL's Waste Minimization and Pollution Prevention Awareness Program is a comprehensive and con-
tinual effort to systematically reduce the amount of waste generated at the Laboratory.  The program is
designed to eliminate or minimize releases of pollutants to the environment from all aspects of the
Laboratory's operations hazardous chemical waste, TRU waste, low-level radioactive waste, radioactive liquid
waste, mixed waste, and sanitary and industrial wastes.

The Laboratory is committed to the Waste Minimization and Pollution Prevention Awareness Program; the
Laboratory Director's Policy emphasizes reduction or elimination of waste whenever and wherever possible.
The program uses Process Waste Assessments (PWAs) to identify generation problems and potential solutions,
Site Specific Plans (SSP) to identify waste minimization implementation requirements for each site, an
employment awareness plan that includes training and incentives for new ideas, and a data management plan
to track generation and minimization.

13.  Environmental, Safety, and Health Training.  (Shirley Fillas, HS-8)

The Laboratory maintains an extensive training program comprising ES&H courses coordinated by the
ES&H Training Section of the Risk Management Support Group (HS-3).  In 1992, available training included
Radiation Protection for Occupational Workers, Lockout/Tagout for Affected Workers, and Occupational
Safety and Health Act (OSHA) Rights and Regulations.  All new employees, contractors, affiliates, long-term
visitors, co-op students, and current employees working at sites governed by DOE Order 5488.20 were required
to take General Employee Training (GET), which consist of 17 training modules:

• Facilities

• Quality Assurance

• ES&H Policy

• OSHA Rights and Regulations

• Fire Protection

• Industrial Hygiene
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• Lockout/Tagout

• Materials Control and Accountability

• Classification

• Radiation

• Policies

• Security

• Employee Participation Packet

• Industrial Safety

• Emergency Management

• Occupational Medicine

• Environment

Introduction to Hazard Communication and Hazardous Waste Generator courses were offered as part of the
Extended GET Program.

The Laboratory also offers specific environment-related courses for employees who work with hazardous
and toxic wastes.  A variety of classes designed to meet site-, job-, and operation-specific training needs
included Hazardous Waste Generator for Temporary Storage; Hazardous Waste Operations (which meets the
OSHA training requirements as described in 29 CFR 1910.120); Packaging and Transportation of Hazardous
Materials; Procedures to Implement the Spill Prevention, Control, and Countermeasures Plan; and Waste
Management Coordination.
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V.  ENVIRONMENTAL RADIOLOGICAL PROGRAM INFORMATION

A major component of the Laboratory's Environmental Surveillance
Program includes monitoring for potential exposures to the public
from Laboratory-related radiation sources and assessing the risk
associated with that exposure.  Air effluents are routinely sampled at 88
release points on Laboratory property. Air sampling is conducted on
Laboratory property, along the Laboratory perimeter, and in more
distant areas that serve as regional background stations.  Atmospheric
concentrations of tritium, uranium, plutonium, americium,
radioiodine, and gross alpha and beta are measured.  The largest
airborne release was 71,950 Ci of short-lived (8 s to 20 min half-lives)
air activation products from the Los Alamos Meson Physics Facility
(LAMPF). In 1992, total radioactive air emissions increased by approxi-
mately 10%, which was mainly due to slightly increased gaseous mixed
activation products released from LAMPF.  Water effluent from the
liquid waste treatment plant is sampled to determine the release of
radionuclides.  Total releases continued to decline in 1992.  No
radioactive contribution in foodstuffs posed a threat to the health or
safety of the public.  The maximum effective dose to a member of the
public from 1992 Laboratory operations was 6.1 mrem.  The average
doses to individuals in Los Alamos and White Rock because of 1992
Laboratory activities were 0.12 and 0.11 mrem, respectively.  These
doses are estimated to add lifetime risks of less than one chance in one
million to an individual's risk of cancer mortality.

______________________________

A.  Introduction

Many of the activities that take place at the Los Alamos National Laboratory (LANL or the Laboratory)
involve handling radioactive materials and operating radiation-producing equipment.  A major component of
the Laboratory's Environmental Surveillance Program includes monitoring for potential exposures to the public
from Laboratory-related radiation sources.

Radiation from radioactive materials and radiation-producing equipment is called ionizing radiation.
Common types of ionizing radiation include alpha, beta, and gamma.  Each type of ionizing radiation has a
unique ability to penetrate or pass through materials and thereby be absorbed in living tissues causing damage
from the ionization process.  Alpha radiation penetrates poorly; a piece of paper or outer skin tissue can stop it.
Beta radiation has low to moderate penetrating ability.  X rays and gamma radiation have much greater
penetrating ability.

Radiation is released by both naturally occurring materials and by artificially produced or enhanced
sources.  Naturally occurring sources are called background radiation and include naturally occurring gases
such as radon and naturally occurring elements such as uranium in regional rocks and soils.  Ionizing radiation
is also produced by medical diagnosis and treatment equipment such as x rays, nuclear medicine procedures,
and linear accelerators.  Medical diagnostic and treatment account for the largest radiation dose to the
American public from artificially produced sources of radiation.  Tobacco products, smoke detectors, and
television sets also have ionizing radiation associated with them.

Other sources of ionizing radiation include occupational exposure, residual fallout from past worldwide
atmospheric weapons testing, the nuclear fuel cycle, and research and scientific activities at facilities such as
the Laboratory.
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B.  Radioactive Emissions

1.  Air.
The radiological air sampling network at the Laboratory is designed to measure environmental levels of

airborne radionuclides that may be released from Laboratory operations.  Plutonium, americium, and uranium
are released in microcurie amounts as a result of Laboratory operations.  Tritium is released in curie amounts.
Radioiodine and noble gases are released from facilities performing fission product chemistry, and medical
isotope preparation and research reactors.  The Laboratory also releases radionuclides that emit beta and
gamma radiation from LAMPF at TA-53 and from the Omega West Reactor at TA-2.

Radioactive airborne emissions are monitored at 88 Laboratory discharge locations.  These emissions con-
sist primarily of filtered exhausts from glove boxes, experimental facilities, operational facilities (such as
liquid waste treatment plants), a nuclear research reactor, and a linear particle accelerator at LAMPF.  Some
emissions receive treatment before discharge, such as filtration for particulate matter and catalytic conversion
and adsorption for activation gases.  The quantities of airborne radioactivity released depend on the type of
research activities and can vary markedly from year to year (Figures V-1 through V-3).  During 1992, the most
significant releases were from LAMPF.  The amount released for the entire year was 71,950 Ci
(2,662,150 GBq) of air activation products (gases, particles, and vapors) from all Laboratory operations
(Tables V-1 and V-2).  This emission was about 25% greater than that in 1991, due to the increased operating
time of LAMPF (Table V-3).  The principal airborne activation products (half-lives in parentheses) were 

10C
(19.5 s), 11C (20 min), 13N (10 min), 16N (7.14 s), 14O (71 s), 15O (123 s), and 41Ar (1.83 h).
Most of the radioactivity was from these radioisotopes, whose radioactivity declines very rapidly, before they
reached the Los Alamos townsite.  A list of selected nuclides and their half-lives is given in Table D-16.

YEAR

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

T
R

IT
IU

M
 (

C
i)

Airborne
Emission

Liquid
Effluent

1989

101

102

103

104

105

100

1990 1991
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Table V-1.  Airborne Radioactive Emissions from
Laboratory Operations in 1992

a
 (in Curies)

Radio-

nucl ide TA-2 TA-3 TA-15
a

T A - 1 6 T A - 2 1 T A - 3 3 T A - 3 5
3
H

b
1.15 + 10

+2
6.28 + 10

-2
4.29 + 10

+2
3.18 + 10

+2
1.00 + 10

-1

10
C

11
C

13
N

16
N

14
O

15
O

32
P

41
Ar 1.40 + 10

+2

MFP
c

8.42 + 10
-6

2.40 + 10
-8

234
U 6.12 + 10

-4

235
U 1.39 + 10

-4
3.20 + 10

-5
5.20 + 10

-5

238
U 5.92 + 10

-5
1.65 + 10

-3

Pu
d

2.73 + 10
-6

8.70 + 10
-7

3.58 + 10
-7

P/VAP
e

Radio-
nucl ide T A - 4 1 T A - 4 3 T A - 4 8 T A - 5 0 T A - 5 3 T A - 5 4 T A - 5 5 T o t a l s
3
H

b
2.92 + 10

+2
4.21 + 10

+1
1.02 + 10

+2
1.30 + 10

+3

10
C 2.80 + 10

+3
2.80 + 10

+3

11
C 1.28 + 10

+4
1.28 + 10

+4

13
N 9.52 + 10

+3
9.52 + 10

+3

16
N 1.08 + 10

+3
1.08 + 10

+3

14
O 1.06 + 10

+3
1.06 + 10

+3

15
O 4.43 + 10

+4
4.43 + 10

+4

32
P 9.41 + 10

-6
9.41 + 10

-6

41
Ar 2.50 + 10

+2
3.90 + 10

+2

MFP
c

2.74 + 10
-3

3.57 + 10
-6

2.75 + 10
-3

234
U 6.12 + 10

-4

235
U 4.17 + 10

-7
2.23 + 10

-4

238
U 1.71 + 10

-3

Pu
d

6.72 + 10
-6

5.50 + 10
-7

1.00 + 10
-8

1.12 + 10
-6

1.24 + 10
-5

P/VAP
e

3.79 + 10
-2

7.33  + 10
-1

7.71  + 10
-1

a
For dose calculation purposes, emissions from both TA-15 and TA-36 are conservatively considered to be

released from TA-15; however, 54% of the
 234

U, 
235

U, and 
238

U emissions are from TA-15 and 46% are from
TA-36.
b
1992 tritium releases from TA-16, TA-21, TA-41, and TA-53 were 81.7%, 12.75%, 0.5%, and 100% tritium

oxide respectively.  All remaining tritium releases were of elemental tritium.
c
MFP = Mixed Fission Products.

d
Plutonium includes 

238
Pu, 

239,240
Pu, 

241
Pu, and 

241
Am.

e
P/VAP = Particulate/vapor activation products.  These include 29 radionuclides at TA-53 dominated by

197m
Hg, 

7
Be, and 

82
Br, and 20 radionuclides at TA-48 dominated by 

75
Se, and 

77
Br.  Individual radionuclide

totals for 1992 emissions are shown in Table V-2.
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Table V-2. Detailed Listing of Activation Products from
Laboratory Operations in 1992 (in Curies)

Mixed Location

Activation
-----------------------------------------

Products Radionuclide TA-2 TA-53 TA-48
---------------------------------------------------------------
Particulate/Vapor

72
As 8.69 + 10

-4

(P/VAP)
73

As 2.56 + 10
-3

74
As 1.34 + 10

-3
7
Be 2.45 + 10

-2
77

Br 2.30 + 10
-3

1.69 + 10
-2

82
Br 1.16 + 10

-2
109

Cd 3.34 + 10
-3

56
Co 1.03 + 10

-5
2.73 + 10

-6
57

Co 3.79 + 10
-5

5.77 + 10
-5

58
Co 2.62 + 10

-5
8.45 + 10

-6
60

Co 4.40 + 10
-6

51
Cr 8.78 + 10

-5
68

Ga 5.72 + 10
-4

146
Gd 8.16 + 10

-7
153

Gd 9.05 + 10
-5

68
Ge 7.10 + 10

-4
197

Hg 2.70 + 10
-3

197m
Hg 6.79 + 10

-1
5.24 + 10

-4
203

Hg 1.29 + 10
-4

131
I 1.31 + 10

-5
172

Lu 5.86 + 10
-5

3.12 + 10
-6

173
Lu 5.88 + 10

-4
52

Mn 2.78 + 10
-4

54
Mn 4.55 + 10−5

1.33 + 10−4
22

Na 5.31 + 10
-6

24
Na 9.42 + 10

-3
185

Os 2.10 + 10
-4

143
Pm 4.50 + 10

-5
183

Re 1.94 + 10
-5

3.36 + 10
-4

46
Sc 7.35 + 10

-6
47

Sc 1.07 + 10
-3

75
Se 7.21 + 10

-5
1.20 + 10

-2
182

Ta 4.06 + 10
-6

202
Tl 1.21 + 10

-4
168

Tm 3.38 + 10
-6

172
Tm 5.09 + 10

-5
48

V 4.05 + 10
-4

4.77 + 10
-6

127
Xe 1.88 + 10

-5
169

Yb 1.82 + 10
-6

Gaseous/Mixed
41

Ar 1.40 + 10
2

2.50 + 10
2

(G/MAP)
10

C 2.80 + 10
3

11
C 1.28 + 10

4
13

N 9.52 + 10
3

16
N 1.08 + 10

3
14

O 1.06 + 10
3

15
O 4.43 + 10

4
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Table V-3.  Comparison of 1991 and 1992 Releases of
Radionuclides from Laboratory Operations

a

Airborne Emissions
Activity Released Ratio

Radionuclide  Units 1991  1992 1992:1991
3
H Ci 4,716 1,298 0.3

32
P µCi 17 9 0.5

Uranium µCi 336
b

242
b

0.7
Plutonium µCi 37 12 0.3
Gaseous mixed activation products Ci 57,431 71,950 1.3
Mixed fission products µCi 1,096 275 0.3
Particulate/vapor activation products Ci 0.21 0.73 4.2
Spallation products Ci <0.1 <0.1 1.0

_____________________________________________

Total Ci 62,147
c

73,248 1.1

Liquid Effluents
Activity Released (mCi)  Ratio

Radionuclide 1991 1992 1992:1991
3
H 10,600 10,630 1.0

82,85,89,90
Sr 124 17 0.1

137
Cs 67 0.5 0.01

234
U 0.07 0.05 0.7

238,239,240
Pu 1.3 0.7 0.5

241
Am 1.1 0.3 0.3

___________________________________________

Rounded Total 10,800 10,650 0.99
_________________
a
Detailed data are presented in Tables V-1 and V-2 for airborne emissions and Table IV-26 for

 liquid effluents.
b
Does not include dynamic testing.

c
Number presented in Environmental Surveillance at Los Alamos during 1991 has been corrected.

  The activity released in 1991 due to airborne emissions (63,633 Ci) was incorrect because of an
  error in the addition of Ci and µCi.

Airborne tritium emissions continued to decrease from the 4,716 Ci (174,500 GBq) released in 1991
to 1,298 Ci (48,100 GBq) released in 1992 (Table V-3).  Release of mixed fission products decreased
from 1,096⊇µ Ci (40.4 MBq) to 275⊇µ Ci (10.1 MBq) in 1992.

In addition to releases from facilities, some depleted uranium (uranium consisting primarily of 238U) is dis-
persed by experiments that use conventional high explosives.  About 493 kg (1,085 lb) of depleted uranium
was used in such experiments in 1992 (Table V-4).  This mass contains about 0.183 Ci (6,790 MBq) of
radioactivity.  Most of the debris from these experiments was deposited on the ground in the vicinity of the
firing sites.  Limited experimental data show that no more than about 10% of the depleted uranium becomes
airborne (Dahl 1977).  Dispersion calculations indicate that resulting airborne concentrations are in the same
range as that for concentrations attributable to the natural abundance of uranium that is resuspended in dust
particles originating from the earth's crust.

Radioactive air emissions at the Laboratory are monitored according to DOE/EH-0173T "Environmental
Regulatory Guide for Radiological Effluent Monitoring and Environmental Surveillance" (DOE 1991) and 40
CFR Part 61, Subpart H, "National Emission Standards for Emissions of Radionuclides Other than Radon from
Department of Energy Facilities" (EPA 1989c).  Based on off-site environmental monitoring results and on
doses calculated from measured stack emissions, the off-site doses are less than the 10 mrem/yr standard given
in 40 CFR 61.92.
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Table V-4.  Estimated Concentrations of Radioactive Elements
Released by Dynamic Experiments

Fraction Annual Average
Released Concentration

1992 ------------------ Applicableb

Element Total Usage (%) (4 km)a (8 km)a Standard
______________________________________________________________________________________

Uranium 492.8 kg 10 6 + 10- 4 µg/m3 2 + 10- 4 9 µg/m3

234
U 1.54 + 10-2

 Ci 10 2 + 10-17
 µCi/mL 6 + 10-18

9 + 10-14
 µCi/mL

235
U 2.66 + 10-3

 Ci 10 3 + 10-18
 µCi/mL 1 + 10-18

1 + 10-13
 µCi/mL

238
U 1.65 + 10-1

 Ci 10 2 + 10-16
 µCi/mL 7 + 10-17

1 + 10-13
 µCi/mL

_______________
aDistance downwind.
bDOE (1981).

On July 17, 1990, LANL notified the Department of Energy (DOE) that the Laboratory met the 10 mrem/yr
standard but did not meet the monitoring requirements (40 CFR 61.93) with its existing sampling program.  On
November 27, 1991, Environmental Protection Agency (EPA) Region 6 issued the DOE a Notice of Noncom-
pliance with 40 CFR 61, Subpart H, specifically:
1. Every release source from an operation that uses radionuclides has not been evaluated using the approved

Environmental Protection Agency (EPA) computer model to determine the dose received by the public, as
required by 40 CFR 61.93(a).

2. DOE has failed to comply with 40 CFR 61.93(b)(4) because it has not determined each release point that
has the potential to deliver more than 1% of the effective dose equivalent (EDE) standard.

3. The facility has not installed stack monitoring equipment on all its regulated point sources in accordance
with the above analysis and 40 CFR 61.93 (b)(2)(ii) and (iii).

4. The facility has not conducted, and is not in compliance with, the appropriate quality assurance programs
pursuant to 40 CFR 61.93 (b)(2)(iv).

5. The facility is in violation of 40 CFR 61.94 "Compliance and Reporting" because it has not calculated the
highest EDE in accordance with the regulations cited above.
As a result of the Notice of Noncompliance, the DOE is currently negotiating a Federal Facilities Com-

pliance Agreement (FFCA) with EPA Region 6.  The FFCA will include schedules that the Laboratory will
follow to come into compliance with the Clean Air Act.  A draft FFCA was submitted by DOE Los Alamos
Area Office (LAAO) to the EPA on March 12, 1992.

2.  Water.
In recent years, treated effluents containing low levels of radioactivity have been released from the central
liquid waste treatment plant (TA-50), from a smaller plant serving laboratories at TA-21, and from a sanitary
sewage lagoon system serving LAMPF at TA-53 (Tables IV-26 and V-3 and Figures V-1 and V-2).  In 1989,
the low-level radioactive waste stream was separated from the sanitary system at TA-53 and directed into a
total retention, evaporative lagoon.  In 1992, there were no releases from the TA-21 plant or the TA-53 total
retention lagoons.
Total activity released in 1992 (about 10.7 Ci) was slightly less than that released in 1991 (about 10.8 Ci)
(Table V-3).  The decrease resulted because of improved treatment of the radioactive liquid waste stream.
Effluents from TA-50 are discharged into the normally dry stream channel in Mortandad Canyon, where surface
flow has not passed beyond the Laboratory's boundary since the plant began operation in 1963.
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3.  Unplanned Releases.

a.  Airborne Radionuclide Releases.  On March 25, 1992, 0.045 µCi of 
242

Pu were released at TA-55.
The EDE (50 yr dose commitment) to a member of the public during passage of the puff was calculated to be
0.0001 mrem.  Potential doses from this and from all other airborne releases were calculated using an atmo-
spheric dispersion model that includes meteorological conditions and wind speed and direction characteristics
during the release (EPA 1990b, LLNL 1990).

Measurements taken from July 31, 1992, to August 7, 1992, showed the release of 9.9 µCi of 
232

Th and its
daughter products from the Sigma Facility at TA-3.  The maximum EDE to the nearest off-site location was
calculated to be 0.0034 mrem.

On September 18, 1992, 20 Ci of elemental tritium gas were released from LAMPF at TA-53.  One percent
was assumed to be subsequently oxidized to tritiated water (Brown 1990).  The maximum EDE to the nearest
off-site location was calculated to be 0.08 mrem, which is 0.8% of the EPA's 10 mrem/yr radiation limit from
the air pathway.

On September 24, 1992, 20 Ci of elemental tritium gas were released from LAMPF, TA-53.  One percent
was assumed to be subsequently oxidized to tritiated water (Brown 1990).  The maximum EDE to the nearest
off-site location was calculated to be 0.04 mrem, which is 0.4% of the EPA's 10 mrem/yr radiation limit from
the air pathway.

During the period of October 29, 1992, to November 20, 1992, higher than average release rates were noted

for stack FE-40 (Radiochemistry Site at TA-48).  The activation products 
72

As (0.6 mCi), 
73

As (1.4 mCi),
74

As (1.1 mCi), 
75

Se (1.8 mCi), and 
68

Ge/  68
Ga (0.6 mCi) were released during the three week time period.

The maximum EDE to the nearest off-site location was calculated to be 0.000087 mrem.
During the period of October 30, 1992, to November 6, 1992, higher than average release rates were noted

for stack FE-26 (Sigma Facility, TA-3).  Approximately 0.6 µCi of 
238

U was released during this time period.
The maximum EDE to the nearest off-site location was calculated to be 0.000065 mrem.

b.  Radioactive Liquid Releases.  On September 18, 1992, a drum containing scintillation vials

(containing xylene, tritium, and 
14

C) stored at TA-54, Area L, was found to have pinhole leaks on its sides and
top.  During the overpacking process, the drum sling slipped and the drum fell on its side spilling
approximately one quart of solution on the asphalt.  No radioactivity was detected at the site of the spill.  Site
personnel covered the spill area with plastic and built a dirt berm around the perimeter of the spill to keep
water away from the spillage in case it rained.  Site personnel completed the cleanup on September 25, 1992,
by removing the contaminated asphalt and storing the waste as low-level mixed waste.

On October 19, 1992, approximately 75 gal. cooling water from LAMPF was discharged from the
radioactive liquid holding tank when the piping became plugged, which caused a backup of wastewater.  The
wastewater, containing low levels of radioactivity (beta and gamma emitters at approximately 12,000 dpm)
was discharged into the parking lot at TA-53, near Building 3.  All wastewater was contained within the
parking lot and did not enter a watercourse.  The area was cleaned to applicable standards.

On January 20, 1993, the operation group at TA-33, Building 93, discovered a leak in the roof of Room 12.
Snowpack on the roof melted and ran down the interior wall, into a floor drain, and then into the facility's
septic system.  Approximately one gal. of tritiated-contaminated storm water run-off (about 2 mCi/mL) entered
the septic system.

On December 23, 1992, the Laboratory decided to operate a boiler continuously at the Omega West
Reactor, TA-2, to heat secondary sump water directly, and thus, to transfer heat to the primary coolant via
reverse convective heat transfer in the cooling tower.  A number of tests were performed with the boiler
operating to determine the temperature change rates under a variety of conditions, including operation without
the main pump.  It was during these tests, which took place during the first few weeks of January 1993, that the
reactor operators noted that the amount of system make-up water required for the system remained essentially
constant (approximately 75 gal./day).  The system is typically topped off twice a week.  It was expected that
the rate of water loss due to ordinary operations would drop while the reactor was run under lower pressure
conditions.  When the rate of water loss did not drop, the question arose as to whether the system was
experiencing water loss through an unknown mechanism.

A systematic procedure was developed to determine whether that was the case, along with a test that
isolated the flow of primary water in a circular loop that included all primary piping not associated with either
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the secondary or primary piping beyond the primary pump.  These procedures indicated positively that the
water loss problem had been isolated to the remaining primary components.  As required by DOE Order
5000.3A, DOE was notified on January 30, 1993, that a leak of tritiated water had been positively identified.
The EPA and the New Mexico Environment Department (NMED) were also notified.  Surface water samples
were collected on January 30 and 31, 1993.  Preliminary screening by the Health & Safety Division (HS)
indicated that the tritium concentration of water in the primary cooling loop water was 18 to 20 million pCi/L
and the concentration in the groundwater near Building 1 was 0.10 to 0.12 million pCi/L.  Data collected at the
Laboratory boundary indicated that the higher levels of tritiated water remained within DOE property.
According to Section 207 of the NM Water Supply Regulations, the average annual tritium concentration
assumed to produce a total body dose of 4 mrem/yr is 20,000 pCi/L.

During the week of February 1, 1993, experimental plans for leak isolation were developed and written, and
the plan approval process was initiated.  By February 12, 1993, the fuel elements were moved to the deep
pool.  On February 16, 1993, the reactor and surge tank levels were pumped down by removing 8,000 gal. of
water to TA-50 for temporary storage.  This isolated the inlet line, delay line, and the reactor tank for leak
testing.

On February 17, 1993, the delay line was found to show fluid loss while the other two segments were leak-
free.  The outlet and inlet lines were pumped to the TA-50 storage tanks.  Release of tritiated water to the
environment ceased.  The EPA and NMED were notified that the leak had ceased on February 18, 1993.

C.  Radiological Doses

1.  Introduction.
Radiological doses are calculated in order to measure the health impacts of any releases of radioactivity to

the public.  Radiation dose refers to the quantity of radiation energy absorbed per unit mass, multiplied by
adjustment factors for type of radiation.  EDE is the principal measurement used in radiation protection.  This
term means the hypothetical whole-body dose that would give the same risk of cancer mortality and serious
genetic disorder as a given exposure that may be limited to a few organs.  The EDE is equal to the sum of
individual organ doses, each weighted by degree of risk that the organ dose carries.  For example, a 100 mrem
dose to the lung, which has a weighting factor of 0.12, gives an effective dose that is equivalent to (100 +
0.12) = 12 mrem.

Standards exist which limit the maximum effective dose to the public.  The DOE's public dose limit (PDL)
is 100 mrem/yr EDE received from all pathways, and the dose received by air is restricted by the EPA's
effective dose standard of 10 mrem/yr (Appendix A).  These values are in addition to those from normal
background, consumer products, and medical sources.  The standards apply to locations of maximum probable
exposure to an individual in an off-site, uncontrolled area.

2.  Methods for Dose Calculations.
a.  Introduction.  Annual radiation doses are evaluated for three principal exposure pathways:  external

exposure (which includes exposure from immersion in air containing photon-emitting radionuclides and direct
and scattered penetrating radiation), inhalation, and ingestion.  Estimates are made of the following exposures:
• Maximum individual organ doses and EDE to an individual at or outside the Laboratory boundary where
the highest dose rate occurs and a person actually is present.  It takes into account occupancy (the fraction of
time that a person actually occupies that location), shielding by buildings, and self-shielding.
• Average organ doses and EDEs to nearby residents.
• Collective EDE for the population living within an 80 km (50 mi) radius of the Laboratory.

Two evaluations of potential airborne releases are conducted: one to satisfy 40 CFR Part 61 requirements
and one for all pathways.  Results of environmental measurements are used as much as possible in assessing
doses to individual members of the public.  Calculations based on these measurements follow procedures
recommended by federal agencies to determine radiation doses (DOE 1991, NRC 1977).  If the impact of
Laboratory operations is not detectable by environmental measurements, individual and population doses
attributable to Laboratory activities are estimated through modeling of releases.

Dose conversion factors used for inhalation and ingestion calculations are given in Table D-17.  These
factors are taken from the DOE (1988b) and are based on factors in Publication 30 of the International Com-
mission on Radiological Protection (ICRP 1979).
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Dose conversion factors for inhalation assume a 1 µm diameter median aerodynamic activity, as well as
the lung solubility category that will maximize the EDE (for comparison with DOE's 100 mrem/yr PDL) if
more than one category is given.  Similarly, the ingestion dose conversion factors are chosen to maximize the
EDE if more than one gastrointestinal tract uptake is given (for comparison with DOE's 100 mrem/yr PDL for
all pathways).

These dose conversion factors give the 50 year dose commitment for internal exposure.  The 50 year dose
commitment is the total dose received by an organ during the 50 year period following the intake of a
radionuclide that is attributable to that intake.

External doses are calculated using the dose-rate conversion factors published by DOE (1988c) (Table D-
18).  These factors give the photon dose rate in millirems per year per unit radionuclide air concentration in
microcuries per cubic meter.  If these factors are not available in DOE 1988c, they are calculated with the
computer program DOSFACTOR II (Kocher 1981).

Annual EDEs are estimated with the CAP-88 collection of computer codes published by the EPA if
releases from Laboratory operations are so small that they are less than detection limits.  CAP-88 uses dose
conversion factors generated by the computer program RADRISK.  The 50 year dose commitment conversion
factors from RADRISK were compared with the ICRP/DOE dose conversion factors and found to agree to
within 5%.  This agreement was judged more than adequate to justify RADRISK dose factors when CAP-88 is
being used.

b.  External Radiation.  Environmental thermoluminescent dosimeter (TLD) measurements are used to
estimate external radiation doses.

The TLD measurements are corrected for background to determine the contribution to the external radiation
field from Laboratory operations.  Background estimates at each site, which are based on historical data,
consideration of possible nonbackground contributions, and, if possible, values measured at locations of similar
geology and topography, are subtracted from each measured value.  This net dose is assumed to represent the
dose from Laboratory activities that would be received by an individual who spent 100% of his or her time
during an entire year at the monitoring location.

The individual dose is estimated from these measurements by taking into account occupancy and shielding.
At off-site locations where residences are present, an occupancy factor of 1.0 is used.  Two types of shielding
are considered:  (1) shielding by buildings and (2) self-shielding.  Each shielding type is estimated to reduce
the external radiation dose by 30%.  (Note: these reductions are not used for demonstrating compliance to the
EPA standard, see Section C.4.b below.)

Neutron doses from the critical assemblies at TA-18 were based on field measurements.  Neutron fields
were monitored principally with TLDs placed in 23 cm (9 in.) cadmium-hooded, polyethylene spheres.  At on-
site locations at which above background doses were measured, but at which public access is limited, dose
estimates are based on a more realistic estimate of exposure time.

c.  Inhalation Dose.  Annual average air concentrations of 3 H, 238 Pu, 239,240Pu, uranium (
234

U, 
235

U,
238

U), and 241Am, determined by the Laboratory's air monitoring network, are corrected for background by
subtracting the average concentrations measured at regional stations.  The net concentration is reduced by
10% to account for indoor occupancy.  These net concentrations are then multiplied by a standard breathing
rate of 8,400 m3 /yr (ICRP 1975) to determine total adjusted intake via inhalation, in microcuries per year, for
each radionuclide.  Each intake is multiplied by appropriate dose conversion factors to convert radionuclide
intake into 50 year dose commitments.  Following ICRP methods, doses are calculated for all organs that
contribute more than 10% of the total EDE for each radionuclide.  The dose calculated for inhalation of 3 H is
increased by 50% to account for absorption through the skin.

This procedure for dose calculation conservatively assumes that a hypothetical individual is exposed to the
measured air concentration continuously throughout the entire year (8,760 hr).  This assumption is made for the
boundary dose, dose to the maximum exposed individual, and dose to the population living within 80 km of the
site.

Organ doses and EDEs are determined at all sampling sites for each radionuclide.  A final calculation sums
all radionuclides to estimate the total inhalation organ doses and EDEs.

d.  Ingestion Dose.  Results from foodstuffs sampling are used to calculate organ doses and EDEs from
ingestion for individual members of the public.  The procedure is similar to that used in the previous section.
Corrections for background are made by subtracting the average concentrations plus two standard deviations
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from sampling stations not affected by Laboratory operations.  The radionuclide concentration in a particular
foodstuff is multiplied by the annual consumption rate (NRC 1977) to obtain total adjusted intake of that
radionuclide.  Multiplication of the adjusted intake by the radionuclide's ingestion dose conversion factor for a
particular organ gives the estimated dose to the organ.  Similarly, EDE is calculated using the EDE conversion
factor (Table D-17).
Doses are evaluated for ingestion of 3 H, 90Sr, 137Cs, uranium, 238Pu, and 239,240Pu in fruits and vegetables; 90Sr,
137Cs, uranium, 238Pu, and 239,240Pu in fish; and 3 H, 7Be, 22Na, 54Mn, 57Co, 83Rb, 137Cs, and uranium in
honey.

3.  Estimation of Radiation Doses.

a.  Doses from Natural Background.  EDEs from natural background and from medical and dental uses
of radiation are estimated to provide a comparison with doses resulting from Laboratory operations.  Doses
from global fallout are only a small fraction of total background doses (<0.3%, NCRP 1987a) and are not
considered further here.  Exposure to natural background radiation results principally in whole-body doses and
in localized doses to the lung and other organs.  These doses are divided into those resulting from exposure to
radon and its decay products that mainly affect the lung and those from nonradon sources that mainly affect
the whole body.

Estimates of background radiation are based on a comprehensive report by the National Council on Radi-
ation Protection and Measurements (NCRP 1987b).  The 1987 NCRP report uses 20% shielding by structures
for high-energy cosmic radiation and 30% self-shielding by the body for terrestrial radiation.  The 30%
protection factor is also applied to LANL sources of gamma radiation, which is less energetic than cosmic
radiation.

Whole-body external dose is incurred from exposure to cosmic rays and to external terrestrial radiation from
naturally occurring radioactivity in the earth's surface and from global fallout.  EDEs from internal radiation are
due to radionuclides deposited in the body through inhalation or ingestion.

Nonradon EDEs from background radiation vary each year depending on factors such as snow cover and the
solar cycle (NCRP 1975b).  Estimates of background radiation in 1992 from nonradon sources are based on
measured external radiation background levels of 120 mrem (1.20 mSv) in Los Alamos and 105 mrem
(1.05 mSv) in White Rock caused by irradiation from charged particles, x rays, and gamma rays.  These
uncorrected measured doses were adjusted for shielding by reducing the cosmic ray component (60 mrem
[0.60 mSv] at Los Alamos and 53 mrem [0.53 mSv] at White Rock) by 20% to allow for shielding by structures
and by reducing the terrestrial component (60 mrem [0.60 mSv] at Los Alamos and 53 mrem [0.53 mSv]
at White Rock) by 30% to allow for self-shielding by the body (NCRP 1987a).  To these estimates, based on
measurements, were added 10 mrem (0.1 mSv) at Los Alamos and 8 mrem (0.08 mSv) at White Rock from
neutron cosmic radiation (20% shielding assumed) and 40 mrem (0.4 mSv) from internal radiation (NCRP
1987a).  The estimated whole body dose from background, nonradon radiation is 140 mrem (1.40 mSv) at
Los Alamos and 127 mrem (1.27 mSv) at White Rock.

In addition to these nonradon doses, a second component of background radiation is dose to the lung from
inhalation of 222Rn and its decay products.  The 222

Rn is produced by decay of 226Ra, a member of the uranium
series, which is naturally present in construction materials in buildings and in the underlying soil.  The EDE
from exposure to background 222 Rn and its decay products is taken to be equal to the national average, 200
mrem/yr (2 mSv/yr) (NCRP 1987a).  This background estimate may be revised if a nationwide study of
background levels of 222Rn and its decay products in homes is undertaken, as recommended by the NCRP
(1984, 1987a).

In 1992 the EDE to residents was 340 mrem (3.40 mSv) at Los Alamos and 327 mrem (3.27 mSv) at
White Rock (Table V-5), or 140 mrem (1.40 mSv) from nonradon sources and 200 mrem (2 mSv) from radon
at Los Alamos and 127 mrem (1.27 mSv) from nonradon sources and 200 mrem (2 mSv) from radon at White
Rock.
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Table V-5.  Summary of Annual EDEs Attributable to 1992 Laboratory Operations,
Using DOE-Approved Dose Calculation Method

Average Dose to Collective Dose to
Maximum Dose to Nearby Residents Population within 80 km

__________________________

an Individuala Los Alamos White Rock of the Laboratory
-----------------------------------------------------------------
Dose 6.1 mrem 0.12 mrem 0.11 mrem 1.4 person-rem
Location Residence north Los Alamos White Rock Area within 80 km
of

  of TA-53   Laboratory
Background 340 mrem 340 mrem 327 mrem 72,000 person-rem
DOE PDL 100 mrem + + +
Percentage of 6.1% 0.12% 0.11% +
  PDL
Percentage of Background 1% 0.03% 0.03% 0.002%
-----------------------------------------------------------------
aMaximum individual dose is the dose to any individual at or outside the Laboratory where the highest dose
rate occurs (the location of the maximum exposed individual [MEI]).  Calculations take into account
occupancy (the fraction of time a person is actually at that location) and shielding by buildings.

Medical and dental radiation in the United States accounts for an additional average EDE, per person, of
53 mrem/yr  (0.53 mSv/yr) (NCRP 1987a).  This estimate includes doses from both x rays and
radiopharmaceuticals.

b.  Doses to Individuals from External Penetrating Radiation from Airborne Emissions.  The major
source of external penetrating radiation from LANL operations has been airborne emissions
from LAMPF.  Nuclear reactions with air in the target areas at LAMPF (TA-53) cause the formation of air
activation products, principally 11C, 13N, 14O, and 15O.  These isotopes are all positron emitters and have
20.4-minute, 10-minute, 71-second, and 122-second half-lives, respectively.  Neutron reactions with air at the
Omega West Reactor (TA-2) and LAMPF also form 41Ar, which has a 1.8-hour half-life.
The radioisotopes 11C, 13N, 14O, and 15O are sources of photon radiation because of the formation of two 0.511-
MeV photons through positron-electron annihilation.  The 14O also emits a 2.3-MeV gamma with 99% yield.
The 41Ar emits a 1.29-MeV gamma with 99% yield.

External penetrating radiation is routinely monitored by a special TLD network in the off-site location
which receives the maximum dose from LAMPF operations.  LAMPF airborne emissions in 1992 were 125%
of the emissions in 1991.  This increase occurred primarily because of the longer LAMPF operating schedule
in 1992.  However, the measured off-site dose during 1992 was less than the 3 mrem/yr (0.03 mSv/yr) detection
limit of the LAMPF monitoring network.  As a result, the EDE to the maximum exposed individual from 1992
Laboratory operations was not determined using environmental TLD results.  The maximum off-site dose was
estimated using the computer model AIRDOS (CAP-88 version), which uses measured stack emissions and
meteorological data, rather than environmental measurements, to calculate off-site air concentrations and radi-
ation doses.  The computer model has been found in the past (see below) to slightly overestimate the dose at
Los Alamos sites, principally because of the increased atmospheric mixing at Los Alamos, a result of uneven
terrain.  (The model was developed for relatively flat terrain).  The maximum off-site EDE from external
penetrating radiation LAMPF emissions was calculated by AIRDOS to be 5.5 mrem (0.055 mSv) during 1992.
This dose is 55% of the EPA's air pathway standard of 10 mrem/yr (0.1 mSv/yr), and 5.5% of the DOE's PDL
of 100 mrem/yr (1 mSv/yr).

c.  Doses to Individuals from Direct Penetrating Radiation.  No direct penetrating radiation from
Laboratory operations was detected by TLD monitoring in off-site areas.  On-site TLD measurements of
external penetrating radiation reflected Laboratory operations and did not represent any significant exposure to
the public.  During 1992 operations at TA-18, a potential gamma and neutron dose of 10 to 20 mrem/yr (0.10 to
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0.20 mSv/yr) above background occurred to members of the public using the DOE controlled road passing by
TA-18 (Figure II-4).
The on-site TLD station (Station 24, Figure IV-1) near the northeastern Laboratory boundary recorded an
above-background dose of about 15 mrem (0.15 mSv).  This dose reflects direct radiation from a localized
accumulation of 137Cs on sediments transported from TA-21 before 1964.  No one resides near this location at
this time.

d.  Doses to Individuals from Inhalation of Airborne Emissions.  The maximum individual EDEs
attributable to inhalation of airborne emissions (Table V-6) are below the EPA air pathway standard of 10
mrem/yr (0.1 mSv/yr).

Exposure to airborne 3 H (as tritiated water vapor), 238Pu, 239,240Pu, 241Am, uranium, 
234

U, 
235

U, 
238

U, and 
131

I
was determined by measurement.  Correction for background was made by assuming that natural radioactivity
and worldwide fallout were represented by data from the three regional sampling stations at Española,

Pojoaque, and Santa Fe.  The highest EDE measured off-site for 
238

Pu, 
239,240

Pu, 
241

Am, uranium, 
234

U,
235

U, and 
238

U, at the Pajarito Acres station was 0.08 mrem (0.0008 mSv), or 0.08% of the DOE's PDL of 100
mrem/yr (1 mSv/yr), and 0.8% of the EPA's 10 mrem/yr (0.1 mSv/yr) standard for dose from the air pathway.
Emissions of air activation products from LAMPF resulted in negligible inhalation exposures.  The total EDE
to a member of the public from all Area G operations during 1992 was estimated using the atmospheric
transport model, CAP-88, to be 0.009 mrem/yr, or less than 1% of the EPA radiation limit of 10 mrem/yr for
the air pathway.  These doses are similar to doses estimated in previous years.
Exposure from all other atmospheric releases of radioactivity (Table V-2) was also evaluated by theoretical
calculations of airborne dispersion.  All inhalation potential doses from these releases were less than 0.5% of
the DOE's PDL of 100 mrem/yr (1 mSv/yr).

Table V-6.  Estimated Maximum Individual 50 Year Dose Commitments
from 1992 Airborne Radioactivitya

Estimated Percentage of
Dose Public Dose

Isotope Locationb (mrem) Limit
______________________________________________________________________________________
3
H White Rock 0.005 <0.1

11
C, 

13
N, 

14
O, 

15
O, 

41
Ar East Gate 5.5 5.5

238Pu, 
239,240

Pu, 
241

Am,

uranium,
 234

U, 
235

U, 
238

U Pajarito Acres (Station 14) 0.08 <0.1
_______________
aEstimated maximum individual dose is the dose from Laboratory operations (excluding dose contri-
butions from cosmic, terrestrial, medical diagnostics, and other non-Laboratory sources) to an individual
at or outside the Laboratory boundary where the highest dose rate occurs and where a person actually
resides.  It takes into account shielding and occupancy factors.

bSee Figure IV-4 for station locations.

e.  Doses to Individuals from Treated Effluents.  At this time, discharged treated effluents do not
flow beyond the Laboratory boundary but are retained in the alluvium of the receiving canyons.  These treated
effluents are monitored at point of discharge; their behavior in the alluvium of the canyons below outfalls has
been studied and is monitored annually (Hakonson 1976a, 1976b; Purtymun 1971, 1974a).

Small quantities of radioactive contaminants transported during periods of heavy run-off have been mea-
sured in canyon sediments beyond the Laboratory boundary in Los Alamos Canyon (Figure II-5).  Increased
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discharge from the Bayo Canyon sanitary sewage treatment plant has resulted in additional flow in Los
Alamos Canyon, typically to a location between wells LA-6 and LA-2.  Calculations made with radiological
data from Acid-Pueblo and Los Alamos canyons (ESG 1981) indicate a minor potential exposure pathway from
these canyon sediments.  Obtaining 50% annual consumption of meat from a steer that drinks water from
and/or grazes in lower Los Alamos Canyon could potentially result in a maximum committed EDE of 0.8 mrem
(0.008 mSv).

f.  Doses to Individuals from Ingestion of Foodstuffs.  Data from samples of produce, fish, and honey
in 1992 were used to estimate EDEs received from ingestion of foodstuffs.  The maximum EDE in 1992 from
all foodstuffs analyzed are <0.4% of DOE's 100 mrem/yr (1 mSv/yr) PDL (DOE 1990a).

Produce was collected from Los Alamos and White Rock, Cochiti and San Ildefonso pueblos, and from

various locations around the Laboratory.  These samples were analyzed for six radionuclides (
3
H, 

90
Sr, 

137
Cs,

uranium, 
238

Pu, and 
239,240

Pu).  The committed EDEs were based on the concentration of each radionuclide
found in the sample and a typical annual consumption rate for produce of 160 kg (352 lb).

The maximum EDE from consuming produce from off-site locations is <0.4 mrem (<0.4% of the DOE PDL).
This is based upon samples collected from Los Alamos and White Rock.  This off-site maximum EDE
compares well with the maximum EDE of 0.138 mrem (<0.2% of the DOE PDL) from consuming produce col-
lected from on site.  In fact, these two EDEs are statistically indistinguishable from each other.  In addition,
ingestion of produce collected on site is not a significant exposure pathway because of the small amount of
edible material, low radionuclide concentrations, and limited access to these foodstuffs.

The maximum EDE from produce collected at San Ildefonso Pueblo during 1992 is 0.146 mrem (<0.15% of
the DOE PDL).  Ingestion of produce samples collected from Cochiti Pueblo in 1992 provide a maximum EDE
of 0.08 mrem (0.08% of the DOE PDL).  These pueblo samples are collected in an area more than 10 km
(6.2 mi) beyond the Laboratory boundaries and are not believed to be impacted by Laboratory operations.

Fish samples collected in 1992 were analyzed for 
90

Sr, 
137

Cs, uranium, 
238

Pu, and 
239,240

Pu.  Various
types of fish are analyzed from Abiquiu Reservoir (upstream of Laboratory operations) and Cochiti Reservoir
(downstream from Laboratory operations).  Fish from Abiquiu Reservoir serve as a regional background.  Fish
collected from the two locations are divided into bottom and surface feeders.  The maximum EDE to an
individual eating 21 kg (46 lb) of fish from Cochiti Reservoir in 1992 (with regional background subtracted) is
0.004 mrem (0.004% of DOE PDL) for bottom feeders and 0.03 mrem (0.03% of DOE PDL) for surface feeders.
Laboratory operations, therefore, do not result in significant radiation doses to the general public from
consuming fish from Cochiti Reservoir.

In 1991, elevated levels of 
3
H and 

239,240
Pu were detected in fruit samples collected from a tree growing

on the original Laboratory site (TA-1) (EPG 1993).  In 1992, the fruit from this tree was completely removed to
prevent ingestion by the public; samples of the fruit were retained for analysis.  Although the levels were still
higher than the levels of radionuclides in samples collected from other nearby fruit trees, the total EDE from
the consumption of 22.7 kg (50 lb) of fruit from this tree was only 0.12 mrem/yr.  This dose is less than 0.2% of
the DOE's PDL of 100 mrem/yr for all pathways.

Honey samples from regional stations and locations around the Laboratory were analyzed for 
3
H, 

7
Be,

22
Na,

 54
Mn, 

57
Co, 

83
Rb, 

137
Cs, and uranium.  The maximum EDE from eating 5 kg (11 lb) of this honey was

<0.016 mrem (<0.02% of DOE PDL).  Honey collected from Laboratory locations is not available for public
consumption.

4.  Total Maximum Individual Dose to a Member of the Public from 1992 Laboratory Operations.
a. Maximum Individual Dose.  The maximum individual EDE to a member of the public from 1992

Laboratory operations is estimated to be 6.1 mrem/yr (0.061 mSv/yr).  This is the total EDE from all pathways.
This dose is 6.1% of the DOE's PDL of 100 mrem/yr (1 mSv/yr) EDE from all pathways (Table V-5) and 1.5%
of the total annual dose contribution (Figure V-4).
The maximum individual dose occurred at East Gate (the Laboratory boundary northeast of LAMPF) and was
primarily due to external penetrating radiation from air activation products released by the LAMPF
accelerator.  As in 1991, the 1992 dose estimate is based on modeling rather than on environmental mea-
surements for doses from external radiation from airborne radioactivity.  This is because emissions from
LAMPF during 1992 resulted in no measurable above-background external radiation dose in off-site areas (see
Section V.C.3.b).
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Figure V-4.  Total contributions to 1992 dose at LANL's MEI location.

The computer model CAP-88, which is discussed in more detail in the following section, was used to make
the dose estimate for external radiation from airborne radioactivity.  Doses from other exposure pathways were
estimated using environmental monitoring results (see Sections V.C.3.d and V.C.3.f).  Doses from liquid
releases and direct radiation from LANL facilities did not impact this location.  The maximum EDE for
external radiation from airborne emissions was estimated by CAP-88 using all measured releases from LANL
facilities (Tables V-1 and V-4) and 1992 meteorological data.  The dose estimate took into account shielding
by buildings (30% reduction for submersion dose, 10% for inhalation dose) and occupancy (100% for
residences, 25% for businesses) (Kocher 1980).  The contribution to the maximum individual off-site dose via
each pathway is presented in Figure V-5.

The average EDE to residents in Los Alamos townsite that is attributable to Laboratory operations in 1992
was 0.12 mrem (0.0012 mSv).  The corresponding dose to White Rock residents was 0.11 mrem (0.0011 mSv).
The doses are approximately 0.12% and 0.11% of DOE's PDL of 100 mrem/yr (1.0 mSv/yr).

b.  Estimate of Maximum Individual Dose from Airborne Emissions for Compliance with 40 CFR
Part 61, Subpart H.  As required by the EPA, compliance with regulation 40 CFR 61, Subpart H must be
demonstrated with the CAP-88 version of the computer codes PREPAR2, AIRDOS2, DARTAB2, and
RADRISK (EPA 1990b).  These codes use measured radionuclide release rates and meteorological information
to calculate transport and airborne concentrations of radionuclides released to the atmosphere.  The programs
estimate radiation exposures from inhalation of radioactive materials; external exposure to the radionuclides
present in the atmosphere and deposited on the ground; and ingestion of radionuclides in produce, meat, and
dairy products.

Calculations for Laboratory airborne releases use the radionuclide emissions given in Tables V-1 and V-3.
Wind speed, wind direction, and stability class are continually measured at meteorology towers located at
TA-54, TA-49, TA-6, and East Gate.  Emissions were modeled with the wind information most representative
of that at the release point.

The maximum individual EDE, as determined by CAP-88, was 7.9 mrem (0.079 mSv).  As expected, more
than 98% of the maximum individual dose resulted from external exposure to air activation products from
LAMPF.  The 7.9 mrem (0.079 mSv) maximum dose, which would occur in the area just northeast of LAMPF,
is 79% of the EPA's air pathway standard of 10 mrem/yr (0.1 mSv/yr) EDE.
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Figure V-5.  LANL contributions to 1992 dose at LANL's MEI location by pathway.

5.  Collective Dose Equivalents.
The collective EDE from 1992 Laboratory operations was evaluated for the area within 80 km (50 mi) of the
Laboratory.  Over 99% of this dose is expected to have resulted from airborne radioactive emissions from
Laboratory programs.  As a result, the collective dose was estimated by modeling 1992 radioactive air
emissions, their transport off site, and the resulting radiation exposures that could occur.
The 1992 collective EDE (in person-rem) was calculated with the CAP-88 collection of computer codes
PREPAR2, AIRDOS2, and DARTAB2.  These codes were also used to calculate the maximum EDE to a
member of the public as required by the EPA regulations 40 CFR Part 61 (EPA 1989c).
The collective dose calculation used the EPA's CAP-88-generated agricultural profile of the area within an
80 km (50 mi) radius.  The same exposure pathways that were evaluated for the maximum individual dose
were also evaluated for the collective dose.  These pathways include inhalation of radioactive materials,
external radiation from materials present in the atmosphere and deposited on the ground, and ingestion of
radionuclides in meat, produce, and dairy products.
The 1992 population collective EDE attributable to Laboratory operations to persons living within 80 km (50
mi) of the Laboratory was calculated to be 1.4 person-rem (0.014 person-Sv) to all persons.  This dose is <0.1%
of the 72,000 person-rem (720 person-Sv) exposure from natural background radiation and <0.1% of the
12,000 person-rem (120 person-Sv) exposure from medical radiation (Table V-7).
The collective dose from Laboratory operations was calculated from measured radionuclide emission rates
(Table V-2), atmospheric modeling using measured meteorological data for 1992, and population data based
on the Bureau of Census count (Table II-1).  The collective dose from natural background radiation was
calculated using the background radiation levels given above.  For the population living within the 80 km (50
mi) radius of the Laboratory, the dose from medical and dental radiation was calculated using a mean annual
dose of 53 mrem (0.53 mSv) per capita.  The population distribution in Table II-1 was used in both these
calculations to obtain the total collective dose.
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Also shown in Table V-7 is the collective EDE in Los Alamos County from Laboratory operations, natural
background radiation, and medical and dental radiation.  Approximately 70% of the total collective dose from
Laboratory operations is to Los Alamos County residents.  This dose is <0.1% of the collective EDE from
background and 0.2% of the collective dose from medical and dental radiation, respectively.

Table V-7.  Estimated Collective EDEs during 1992 (person-rem [person-Sv])

Los Alamos County 80 km Region
Exposure Mechanism (18,200 persons) (224,000 persons)a

____________________________________________________________________________________

Total caused by Laboratory releases 1.1+(0.011) 1.4+(0.014)

Natural background
Nonradonb 2,500 (25) 27,000 (270)
Radon 3,600 (36) 45,000 (450)

_______________________________________

Totals caused by natural sources of radiation 6,100 (61) 72,000 (720)

Diagnostic medical exposures (~53 mrem/yr/person)c1,000 (10) 12,000 (120)
_______________
aIncludes doses reported for Los Alamos County.
bCalculations are based on TLD measurements.  They include a 20% reduction in cosmic radiation from
shielding by structures and a 30% reduction in terrestrial radiation from self-shielding by the body (NCRP
1987a).
cNCRP (1987a).

D.  Risk to an Individual from Laboratory Releases

1.  Estimating Risk.
Risk estimates of possible health effects from radiation doses to the public resulting from Laboratory

operations have been made to provide a perspective in interpreting these radiation doses.  These calculations,
however, may overestimate actual risk for low-linear energy transfer (LET) radiation.  The NCRP (1975a) has
warned that "risk estimates for radiogenic cancers at low doses and low dose rates derived on the basis of
linear (proportional) extrapolation from the rising portions of the dose incidence curve at high doses and high
dose rates . . . cannot be expected to provide realistic estimates of the actual risks from low-level, low-LET
radiation, and have such a high probability of overestimating the actual risk as to be of only marginal value, if
any, for purposes of realistic risk-benefit evaluation."

Low-LET radiation, which includes gamma rays, is the principal type of environmental radiation resulting
from Laboratory operations.  Estimated doses from high-LET radiation, such as neutron or alpha particle
radiation, are less than 3% of estimated low-LET radiation doses.  Consequently, risk estimates in this report
may overestimate the true risks.

Risk estimates used here are based on two recent reports by the National Research Council's Committee on
the Biological Effects of Ionizing Radiation (BEIR IV 1988, BEIR V 1990).  These reports incorporate the
results of the most current research and update risk estimates in previous surveillance reports that were based
on the work of the ICRP.  The procedures used in this report for the risk estimates are described in more detail
below.

2.  Risks from Whole-Body Radiation.
Radiation exposures considered in this report are of two types:   (1) whole-body exposures, and (2) indi-

vidual organ exposures.  The primary doses from nonradon natural background radiation and from Laboratory
operations are whole-body exposures.  With the exception of natural background radon exposures, discussed
below, radiation doses and associated risks from those radionuclides that affect only selected body organs are
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a small fraction of the dose and are negligible.  Risks from whole-body radiation were estimated using the
factors of the BEIR V report.

Risk factors are taken from the BEIR Committee's estimate (BEIR V 1990) of the risk from a single,
instantaneous, high-dose rate exposure of 10 rem.  The BEIR V report states that this estimate should be
reduced for an exposure distributed over time that would occur at a substantially lower dose rate.  The
committee discussed dose rate effectiveness factors (DREFs) ranging from 2 to 10 that should be applied to
the nonleukemia part of the risk estimate.

For the risk estimates presented in this report, a DREF of 2 is used for the nonleukemia risk.  Following the
BEIR V report, no dose rate reduction was made for the leukemia risk.  The risk is then averaged over male
and female populations.  The total risk estimate is 440 nonleukemia cancer fatalities per 109  person-mrem.

3.  Risks from Exposure to Radon.
Exposures to radon and radon decay products are important parts of natural background radiation.  These

exposures differ from the whole-body radiation discussed above in that they principally involve only the
localized exposure of the lung and not other organs in any significant way.  Consequently, the risks from radon
exposure were calculated separately.

Exposure rates to radon (principally 222Rn) and radon decay products are usually measured with a special
unit, the working level (WL); 1 WL corresponds to a liter of air containing short-lived radon decay products
whose total potential alpha energy is 1.3 + 105  MeV.  An atmosphere having a 100 pCi/L concentration of
222Rn at equilibrium with its decay products corresponds to 1 WL.  Cumulative exposure is measured in
working level months (WLMs).  A WLM is equal to exposure to 1 WL for 170 hours.

The estimated national average radon EDE that was given by the NCRP is 200 mrem/yr.  The NCRP
derived this dose from an estimated national average radon exposure of 0.2 WLM/yr.  Because the risk factors
are derived in terms of WLM, for the purposes of risk calculation it is more convenient to use the radon
exposure of 0.2 WLM/yr than to use the radon dose of 200 mrem/yr.  However, the 0.2 WLM/yr and the 200
mrem/yr EDE correspond to the same radiation exposure.

Risks from radon were estimated using a risk factor of 350 + 10−6 /WLM.  This risk factor was taken from
the BEIR IV report (BEIR IV 1988).

4.  Risk from Natural Background Radiation and Medical and Dental Radiation.
During 1992, persons living in Los Alamos and White Rock received an average EDE of 140 mrem

(1.40 mSv) and 127 mrem (1.27 mSv), respectively, of nonradon radiation (principally to the whole body)
from natural sources (including cosmic, terrestrial, and self-irradiation sources, with allowances for shielding
and cosmic neutron exposure).  Thus, the added risk of nonleukemia cancer mortality attributable to natural
whole-body radiation in 1992 was 1 chance in 16,000 in Los Alamos and 1 chance in 18,000 in White
Rock.

Natural background radiation also includes exposure to the lung from 222Rn and its decay products (see
above) in addition to exposure to whole-body radiation.  This exposure to the lung also carries a chance of can-
cer mortality from natural radiation sources that were not included in the estimate for whole-body radiation.
For the background EDE of 200 mrem/yr (2 mSv/yr), the added risk because of exposure to natural 222Rn and
its decay products is 1 chance in 14,000.

The total risk of nonleukemia cancer mortality from natural background radiation is 1 chance in 8,000 for
Los Alamos and White Rock residents (Table V-8).  The additional risk of cancer mortality from exposure to
medical and dental radiation is 1 chance in 43,000.

5.  Risk from Laboratory Operations.
The risks calculated above from natural background radiation and medical and dental radiation can be com-

pared with the incremental risk caused by radiation from Laboratory operations.  The average doses to
individuals in Los Alamos and White Rock from 1992 Laboratory activities were 0.12 and 0.11 mrem
(0.0012 and 0.0011 mSv), respectively.  These doses are estimated to add lifetime risks of nonleukemia cancer
mortality of one in one million (Table V-8).  These risks are <0.1% of the risk attributed to exposure to natural
background radiation or to medical and dental radiation.
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For Americans, the average lifetime risk is a 1-in-4 chance of contracting cancer and a 1-in-5 chance of
dying of cancer (EPA 1979).  The Los Alamos incremental risk attributable to Laboratory operations is
equivalent to the additional exposure from cosmic rays a person would get from flying in a commercial jet air-
craft for 40 minutes at an altitude of 9,100 m (30,000 ft) (NCRP 1987b).  The exposure from Laboratory
operations to Los Alamos County residents is well within variations in exposure of these people to natural
cosmic and terrestrial sources and global fallout.  For example, the amount of snow cover and variability of the
solar sunspot cycle can explain a 10 mrem (0.1 mSv) difference from year to year (NCRP 1975b).

Table V-8.  Added Individual Lifetime Cancer Mortality Risks
Attributable to 1992 Radiation Exposure

Added Risk
EDE Used to an Individual of

in Risk Estimate Cancer Mortality
Exposure Source (mrem) (chance)
___________________________________________________________________________________

Average Exposure from Laboratory Operations
Los Alamos townsite 0.12 less than 1 in 1,000,000
White Rock area 0.11 less than 1 in 1,000,000

Natural Radiation
Cosmic, terrestrial, self-irradiation, and radon exposurea

Los Alamos 340 1 in++8,000b

White Rock 327 1 in++8,000
Medical X Rays (Diagnostic Procedures)

Average whole-body exposure 53 1 in+43,000
_______________
aAn EDE of 200 mrem was used to estimate the risk from inhaling 222Rn and its transformation products.
bThe risks from natural radiation from nonradon sources were estimated to be 1 chance in 16,000 in Los
Alamos and 1 chance in 18,000 for White Rock.  The risk of lung cancer from radon exposure was estimated to
be 1 chance in 14,000 for both locations.  Risk estimates are derived from the NRC BEIR IV and BEIR V
reports and the NCRP Report 93 (BEIR IV 1988, BEIR V 1990, NCRP 1987a).



Los Alamos National Laboratory
--------------------   Environmental Surveillance 1992   --------------------

VI-1

VI.  ENVIRONMENTAL NONRADIOLOGICAL PROGRAM
INFORMATION

The Laboratory quantifies and assesses nonradioactive pollutant
releases to the environment by calculating and monitoring nonradioactive
emissions and effluents, evaluating unplanned releases, and conducting
environmental sampling.  Air emissions were determined for steam, power,
and asphalt plants and from the detonation and burning of explosives, the
removal of asbestos, and beryllium processing operations.  All
nonradioactive air emissions remained within federal limits during 1992.
Surface water and groundwater are monitored to determine the Los
Alamos National Laboratory's (LANL's or the Laboratory's) impact on the
environment; no observable effects are caused by Laboratory operations.
Municipal and industrial water quality met federal and state standards
during 1992.

______________________________

A.  Nonradioactive Emissions and Effluents Monitoring

1.  Air.
a.  1990 Air Pollutant Emissions Inventory.  During 1991, as part of the Environmental Oversight and

Monitoring Agreement between the Department of Energy (DOE) and the New Mexico Environment Department
(NMED), the Laboratory undertook an intensive effort to create a comprehensive, Laboratory-wide air pollutant
emissions inventory based on 1990 chemical usages and operations.  The goal of this effort was to update and
expand the original emissions inventory prepared in 1987.  The original inventory was performed to evaluate
emissions under NMED-regulated toxic air pollutants and determine whether source registration under Air Quality
Control Regulation (AQCR) 752 was required.  The 1990 inventory expanded upon the 1987 work to include criteria
pollutants, as well as hazardous air pollutants not currently regulated under AQCR 702 but listed in the federal Clean
Air Act.

During the 1987 survey, the Laboratory identified approximately 500 sources (specific rooms within buildings)
in 44 operating groups as having the potential to emit air pollutants.  For the 1990 inventory, the Laboratory
evaluated approximately 1,100 emissions sources, chemical usages, and air pollutant emissions.  Each emission
source was described using maximum 1 hr and maximum annual usages, which were based on conservative
assumptions about the operation's schedule and chemical usage, disposal, and evaporation.  Environmental
Protection Agency (EPA)-published air pollutant emission factors (EPA 1986a) or emission factors provided on the
EPA Clearinghouse Inventory of Emission Factors (CHIEF) bulletin board were used to estimate emission rates.
For operations involving no emission factor, material balance equations were used.  The Laboratory developed an
electronic database, the Regulated Air Pollutants System (RAPS), to compile, document, and store final emission
estimates.  Table VI-1 lists those pollutants identified in the 1990 inventory that contribute 25 lb/yr or more to
Laboratory-wide emissions.  These pollutants, totaling approximately 226,636 lb, were emitted from stationary
sources at the Laboratory.  As a comparison, emissions contributed by the approximately 1,400 government vehicles
at LANL (driven approximately 7.7 million miles in 1990) totaled 416,603 lb.

The criteria pollutants (NO
2
, CO, hydrocarbons, particulates, and SO

2
), make up approximately 79% of the

Laboratory's stationary source emissions.  The primary source of these criteria pollutants is combustion in power
plants, steam plants, and asphalt plants and local space heaters.  Toxic and other hazardous pollutants represent
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Table VI-1. Summary of Estimated Emissions of Nonradioactive Air Pollutants
a

at Los Alamos in 1987 and 1990

1987 Emissions 1990 Emissions
Pollutant (lb/yr) (lb/yr)

-----------------------------------------------------
Nitrogen dioxide +

b
118,772

Carbon monoxide ++ 47,582
Nonmethane hydrocarbons 10,872 6,377
Particulate ++ 5,629
Toluene 268 5,474
Methyl ethyl ketone 3,180 4,110
Heptane (n-heptane) 3 4,076
Xylene (o-,m-,p-isomers) 1,347 3,884
Methylene chloride 702 2,434
1,1,2-Trichloroethane ++ 2,044
Ammonia 3,816 1,761
Sulfur dioxide ++ 1,534
Nitric acid 1,674 1,457
Hydrogen chloride 1,832 1,407
V,m,&p naptha 2,162 1,351
Methyl alcohol 4,437 1,298
Isopropyl alcohol 829 1,188
Acetic acid 96 1,184
Chloroform 443 1,175
Welding fumes (not otherwise listed) 253 1,127
Wood dust (certain hard woods) ++ 1,003
Nitrogen oxide 1,049 944
Stoddard solvent 941 583
Kerosene 15,265 574
Hydrogen fluoride as F 6 534
Trichloroethylene 1,229 463
Propane sultone ++ 451
2-Butoxyethanol 1,014 271
Aluminum welding fumes ++ 271
Heavy metals ++ 251
Tungsten as W (insoluble) ++ 241
Ethyl acetate 81 196
Hexane (n-Hexane) 435 170
Ethylene glycol 50 159
Nickel metal ++ 122
Formaldehyde 9 109
Aluminum (metal and oxide) 5 89
Soft wood 525 88
Propylene oxide ++ 80
Mineral oil mist 13 76
Cyclohexane 9 62
Methyl chloride 17 58
Lead ++ 57
Phosgene ++ 50
Sulfuric acid 121 48
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Table VI-1. (Cont.)

1987 Emissions 1990 Emissions
Pollutant (lb/yr) (lb/yr)

-----------------------------------------------------
Hydrogen peroxide 29 43
Isobutyl acetate 6 40
Ethyl ether 18 37
Tetrahydrofuran 194 37
Dichlorodifluoromethane 2 37
Lead chromate as Cr ++ 36
Chlorine ++ 29
Hexane, other isomers ++ 26

-----------------------------------------------------
a
Only pollutants with 1990 emissions of 25 lb/yr or more are reported here.

b
Data not collected for these pollutants.

approximately 21% of emissions from stationary sources at LANL.  The operations contributing the majority of
these emissions include surface cleaning and coating.  Acid gases, metals, and miscellaneous emissions such as
wood dust, hazardous gases, and plastics contribute the remaining fraction of stationary source emissions.

Continued efforts to reduce air pollutant emissions from LANL have resulted in the identification of many
additional emission sources.  The number of emission sources included in the 1990 air emissions inventory more
than doubled the number in the 1987 inventory.  As a result, pollutant emissions appear to have increased between
1987 and 1990.  In reality, efforts have been made to decrease usage, and ultimately emissions, of many selected
solvents, ozone depleting substances (ODS), and chlorine gas throughout the Laboratory.

The following examples highlight LANL's waste minimization efforts.  In 1992, 1,1,2-trichloroethane was
eliminated as a cleaning solvent within the Field Test Division at the Nevada Test Site.  LANL began recovering and
reusing spent refrigerants, thereby decreasing the amount of ODS emitted.  The use of oil-based paints has largely
been replaced with the use of water-base paints, thus reducing the usage of kerosene at LANL.  Finally, carbon
dioxide gas was substituted for chlorine gas as a mechanism for neutralizing wastewater generated by the steam
plant.

b.  Lead Pouring Operations.  Lead pouring operations were discontinued at the Laboratory in April 1991.

c.  Steam Plants and Power Plant.  Fuel consumption and emission estimates for the steam plants located
throughout the Laboratory and at the TA-3 power plant are reported in Table VI-2.  The plants are sources of
particulate matter, nitrogen oxides (NO

x
), sulfur oxides (SO

x
), carbon monoxide (CO), and hydrocarbons.  The NO

x
emissions from the TA-3 power plant were estimated based on measurements of boiler exhaust gas measurements.
EPA emission factors were used in making the other emission estimates (EPA 1986a).  The emissions from these
plants are low, posing no threat of violating ambient air quality standards.  The Western Area steam plant, used as a
standby plant, was not operated during 1992.

d.  Asphalt Plant.  In addition to the power plant and steam plants at TA-3, Johnson Controls Inc. (JCI)
operates an asphalt plant at TA-3.  As part of its contract with the Laboratory, JCI provides annual records
summarizing operations at the plant.  The records presented in Table VI-3 show 1992 production figures and
estimates of emissions.  Asphalt production has decreased steadily since 1986 because most of the asphalt used at
the Laboratory has been purchased from an outside vendor.  Although it is not required to, the plant meets the New
Source Performance Standards stack emission limits for asphalt plants.

e.  Detonation and Burning of Explosives.  The Laboratory conducts explosive testing by detonating explo-
sives at firing sites operated by the Dynamic Testing Division.  The Laboratory maintains monthly shot records,
including the type of explosive and weight fired at each mound to track emissions from this activity.  Emission rates
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Table VI-2.  Emissions and Fuel Consumption during 1992
 from the Steam Plants and TA-3 Power Plant

Western
Pollutant TA-3 TA-16 TA-21 Area Total
______________________________________________________________________________________

Emissions (ton/yr)
Particulate matter 2.3 2.2 0.6 0.0 5.1
Nitrogen oxides 15.3 22.4 5.7 0.0 43.4
Carbon monoxide 18.4 5.6 1.4 0.0 25.4
Hydrocarbons 0.8 0.9 0.2 0.0 1.9
Sulfur oxides 0.5 0.2 0.1 0.0 0.8

Fuel Consumption (109 Btu/yr) 959 333 84 0 1,376

Table VI-3.  Asphalt Plant Emissions in 1992

Particulate Volatile Organic
Production Matter SO

x
NO

x
CO Carbons Formaldehyde

(ton/yr) (lb/yr) (lb/yr) (lb/yr) (lb/yr) (lb/yr) (lb/yr)
____________________________________________________________________________________________

3,723 679 370 134 142 104 0.6

from 1990 operations were included in the 1990 air pollutant emission inventory.  Table VI-4 summarizes the
explosives detonation conducted at the Laboratory during 1992.  The Laboratory also burns scrap and waste
explosives when burning proves to be the safest disposal option.  In 1992, the Laboratory burned 19,906 lb of scrap
and waste explosive.

f.  Asbestos.  During 1992, JCI removed approximately 2,450 lin ft of friable asbestos pipe insulation from
small jobs covered by the annual notification to NMED.  A total of 1,680 lin ft of friable asbestos material was
removed through large jobs.  Small job activity accounted for 401 sq ft of friable material removed, with 596 sq ft
being removed during large jobs.  A large amount of unregulated material, such as vinyl asbestos tile, transite board,
siding, piping, and asphaltic roofing materials, totaling 6,534 sq ft were removed.  Approximately 9,851 cu ft of dirt
suspected of being contaminated with asbestos was removed from an area along East Jemez Road in the second
quarter of 1992.

g.  Beryllium.  Beryllium machining operations are located in Shop 4 at TA-3-39, in Shop 13 at TA-3-102, the
beryllium shop at TA-35-213, the beryllium processing facility at TA-3-141, and at TA-55-4.  Exhaust air from
these operations passes through air pollution control equipment before it exits from a stack.  Source tests have
demonstrated that all beryllium operations meet the emission limits established by National Emission Standards for
Hazardous Air Pollutants and that emissions are so low that they are unmeasurable.

2.  Water.

a.  Surface Water and Groundwater Monitoring.  Surface waters and groundwaters are sampled and
analyzed to monitor dispersion of chemicals from Laboratory operations.  Chemical concentrations in water from
areas where there has been no direct release of treated effluents show no observable effects from Laboratory opera-
tions.  The chemical quality of surface waters from areas with no effluent release varied with seasonal
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Table VI-4.  Estimated Concentrations of Toxic Elements
Released by Dynamic Experiments

1992 Fraction
Annual Average

Applicable
Total Usage Released Concentration (µg/m3) Standard

Element (kg) (%) (4 km)a (8 km)a (µg/m3)

Beryllium 2.3 2 3.1 + 10−8 1.3 + 10−8 0.01b

Lead 48.7 100c 1.0 + 10−4 2.1 + 10−8 1.5d

Heavy metalse 1,177.5 100c 1.2 + 10−3 5.0 + 10−4 10b

_______________
aDistance downwind.
bStandard for 30 day average, New Mexico AQCR 201.
cNo data are available; estimate was done assuming worst-case percentage was released into the air.
dStandard for 3 month average (40 CFR 50.12).
cAlthough lead is a heavy metal, it is listed separately because there is an air standard applicable to lead.

fluctuations.  The quality of water off-site and downstream from the release areas reflects some impact from
Laboratory operations, but these waters are not a source of municipal or industrial water supply.  Water in Los
Alamos Canyon is used by livestock.

Groundwater resource management and protection at Los Alamos is focused on the main aquifer underlying the
region (see Section II.C, Geology and Hydrology).  Groundwater resource monitoring routinely documents
conditions of the water supply wells and the main aquifer.  The long and comprehensive record of data indicates that
DOE operations at the Laboratory have not resulted in any contamination of the main aquifer.

b.  National Pollutant Discharge Elimination System.  The DOE and the University of California (UC)
have two National Pollutant Discharge Elimination System (NPDES) permits.  One permit covers the effluent dis-
charges for 9 sanitary wastewater treatment facilities and 130 industrial outfalls at the Laboratory.  A summary of
these outfalls is presented in Table D-2.  The other permit covers one industrial outfall at the hot dry rock
geothermal facility located 50 km (30 mi) west at Fenton Hill.  Both permits are issued and enforced by EPA Region
6 in Dallas, Texas.  NMED performs some compliance evaluation inspections and monitoring for EPA through a
Section 106 water quality grant.

The NPDES permit for the Laboratory expired on March 1, 1991 and is being continued under 40 CFR 122.6.
Between March and September 1992, the EPA issued two different draft NPDES permits for public comment.
During the comment periods for the draft permits, NMED informed EPA and LANL that the conditions for
certification would require more stringent effluent limitations.

The final conditions of certification of the NPDES permit required effluent limits based on water quality
standards applicable to the Rio Grande, rather than on water quality standards applicable to LANL's ephemeral
receiving streams.  Subsequently, in October 1992, UC and DOE petitioned the New Mexico Water Quality Control
Commission (NMWQCC) to review NMED's conditional certification of the NPDES permit limits.  A hearing date,
for presenting arguments to the NMWQCC, was set for March 1993.  In January 1993, NMED and LANL requested
a delay of the hearing until April 20, 1993.  Settlement negotiations took place during the first quarter of 1993 and
resulted in a settlement agreement with NMED for the Laboratory to fund a study of the channels that receive the
Laboratory's discharges in order to determine their correct use designations.  NPDES permit effluent limits are based
on the water quality standards for each use designation.  The NMED has certified the EPA's draft permit; final
approval from EPA is expected by fall 1993.

During 1992, effluent limits were exceeded in one of the 266 samples collected from the sanitary wastewater
facilities.  Effluent limits were exceeded in 20 of the 2,028 samples collected from the industrial outfalls.  As shown
in Figure III-1, overall compliance for the sanitary and industrial discharges during 1992 was 99.6% and 99%,
respectively.  There was no discharge from the industrial outfall at the geothermal facility at Fenton Hill during
1992.
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The Environmental Protection Group (EM-8) continued the waste stream identification and characterization
program during 1992 in order to verify that each waste stream is properly monitored under the outfall category for
which it is permitted.  These studies consist of dye testing; interviews with user groups; and coordination with other
Laboratory organizations to determine sources, concentrations, and volumes of pollutants that enter waste streams,
receive treatment, and are discharged to the environment.  Field surveys for waste stream identification and
characterization have been completed for approximately 70% of the Laboratory facilities.

TA-50 Liquid Waste Treatment Plant.  In recent years, treated effluents from the liquid waste treatment
plant at TA-50 have been subject to NPDES permit limits.  Table VI-5 presents information on the quality of
effluent from the plant during 1991 and 1992.  The total effluent volume decreased in 1992; the constituent levels
also generally decreased (see Section V.B.2 for information on radioactive constituents released from the plant).
Effluents from TA-50 are discharged into the normally dry stream channel in Mortandad Canyon where surface flow
has not passed beyond the Laboratory's boundary since the plant began operation in 1963.

Table VI-5.  Quality of Nonradioactive Effluent Released from the TA-50 Radioactive Liquid
Waste Treatment Plant in 1991 and 1992

Mean
 Nonradioactive Concentration

Constituents (mg/L)
1991 1992

_______________________________

Cd
a

3.3 + 10
-4

1.1 + 10
-2

Ca 290 187
Cl 82 59

Total Cr
a

4.0 + 10
-3

3.2 + 10
-2

Cu
a

0.2 9.5 + 10
-2

F 3.3 3

Hg
a

1.6 + 10
-4

1.8 + 10−3

Mg 0.2 0.2
Na 397 329

Pb
a

7.1 + 10
-3

3.5 + 10
-2

Zn
a

0.08 0.2
CN 0.2 0.1

COD
a

29 18
NO

3
-N 164 204

PO
4

0.9 0.2

TDS
b

1,810 1,920

pH
a

7.16|7.7 7.05|7.54

Total Effluent
   Volume 2.19 + 10

7
 Liters 1.99 + 10

7
 Liters

____________________
a
Regulated by NPDES permit.

b
Total dissolved solids.
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c.  Safe Drinking Water Act, Municipal and Industrial Water Supplies.  This program includes sampling
from various points in the Laboratory and county water distribution systems to ensure compliance with the Safe
Drinking Water Act (SDWA) (40 CFR 141).  DOE provides drinking water to Los Alamos County.  EPA has estab-
lished maximum contaminant levels (MCLs) for microbiological, organic, and inorganic constituents in drinking
water.  These standards have been adopted by the State of New Mexico and are included in the NM Water Supply
Regulations (NMEIB 1991).  NMED has been authorized by EPA to administer and enforce federal drinking water
regulations and standards in New Mexico.

During 1992, all water samples collected under the SDWA program at Los Alamos were in compliance with the
MCLs established by regulation.  Summaries of the results are presented in Tables III-11, III-12, III-13, and III-14.

Each month during 1992, an average of 47 samples was collected from the Laboratory and county water
distribution systems to determine the free residual chlorine available for disinfection and the microbiological quality
of the distribution systems.  During 1992, of the 563 samples analyzed, 3 indicated the presence of coliforms.  Fifty-
three of the microbiological samples (approximately 9%) collected were found to have some noncoliform bacteria
present.  Although the presence of noncoliform bacteria is not a violation of the SDWA, it does indicate biofilm
growth in the distribution lines.  Biofilm accumulation is controlled with a flushing and disinfection program.  A
summary of the analytical results is found in Table III-15.

3.  Emergency Planning and Community Right-to-Know Act.

Section 313 of the Emergency Planning and Community Right to Know Act exempts facilities not meeting
certain Standard Industrial Classification (SIC) code criteria from reporting requirements.  It is Laboratory policy
that this exemption not be exercised and that the Laboratory will report its releases under the remaining provisions
of Section 313.  Executive Order 12856 requires DOE to report, without regard to the SIC exemption, beginning in
FY94.  However, all research operations at the Laboratory are also exempt under other provisions of the regulation
and only pilot plants and specialty chemical production facilities at the Laboratory must report their releases.  As a
result, the Plutonium Processing Facility (TA-55) is the only facility at the Laboratory that is covered by Section
313, and nitric acid is the only regulated chemical that is used in amounts greater than the Section 313 reporting
thresholds.

Reports of Section 313 chemicals must be submitted to EPA in July for the preceding calendar year's usage.  The
Laboratory submitted the required Section 313 report to EPA in August 1992.  The delay in reporting was caused by
the delay in EPA's release of new reporting forms.  However, the EPA extended the deadline for reporting to
September 1, 1992, in recognition of this delay.  This report covered the releases of nitric acid during 1991.

About 19,051 kg (41,912 lb) of nitric acid were used for plutonium processing with releases to the air of
approximately 146 kg (320 lb).  The amount of nitric acid released to the atmosphere was calculated using data
obtained from a study that measured the air emissions from the facility and approved engineering techniques.  The
remaining nitric acid was either consumed in chemical reactions or was completely neutralized in the wastewater
treatment operations.  Only the air releases required reporting for 1991.  Data on releases for CY92 will be reported
under Section 313 in July 1993.

4.  Toxic Substances Control Act.

The Toxic Substances Control Act (TSCA 15 U.S.C. 2601-2692) is administered by the EPA, which has
authority to conduct premanufacture reviews of new chemicals prior to their introduction into the marketplace.
TSCA requires the testing of chemicals that may present a significant risk to humans and the environment; requires
record keeping and reporting requirements for new information regarding adverse health and environmental effects
associated with chemicals; governs the manufacture, use, storage, handling, and disposal of polychlorinated biphenyl
(PCB) equipment; and sets standards for PCB spill cleanups.  Because the Laboratory's activities are in the realm of
research and development, the PCB regulations (40 CFR 761) have been the Laboratory's main concern under
TSCA.  Substances that are governed by the PCB regulations include but are not limited to dielectric fluids,
contaminated solvents, oils, waste oils, heat transfer fluids, hydraulic fluids, paints, slurries, dredge spoils, soils, and
materials contaminated as a result of spills.  Most of the provisions of the regulations apply to transformers and
capacitors and to PCB concentrations above a specified level.  For example, the regulations regarding storage and
disposal of PCBs generally apply to items whose PCB concentrations are 50 ppm and above.  At the Laboratory,
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equipment and materials with PCB levels greater than 500 ppm PCBs are transported off site for treatment and
disposal, and those containing 50 to 499 ppm are incinerated off site or disposed of at TA-54, Area G.  Area G is
approved by the EPA for disposal of PCB-contaminated materials.

Table III-4 summarizes the types of PCB-contaminated waste that were disposed of during 1992.  Most of the
waste sent off site was associated with the retrofilling or replacement of PCB-containing transformers.  The
Laboratory has been retrofilling, replacing, and dechlorinating PCB-containing transformers in order to reduce
environmental contamination and regulatory risks.  In 1992, retrofilling activities continued for 22 transformers
(expected to be reclassified to non-PCB status in FY93), 17 PCB-containing transformers were dechlorinated, and
289 PCB-containing capacitors, previously loaned to universities, were recalled and disposed.  Also, as part of the
Laboratory's PCB risk reduction program, another comprehensive survey of all potential PCB-containing equipment
at the Laboratory was initiated.  Two similar surveys were conducted during the 1980s.

EPA Region 6 submitted requests for information on the Laboratory's Controlled Air Incinerator and the Area G
landfill so that these facilities could continue to be used for PCB disposal activities.  The requested information was
provided to EPA.  Also during 1992, DOE and EPA discussed the storage of PCB-containing waste that was also
contaminated with radioactive constituents and thus cannot be disposed of within the one year storage limit required
by PCB disposal regulations.  DOE and EPA agreed to initiate negotiations on a Federal Facilities Compliance
Agreement (FFCA) to allow this storage.  EPA Region 6 conducted a one day inspection of the TSCA PCB program
on March 17, 1992.  No deficiencies were reported.

B.  Unplanned Releases of Nonradiological Materials

1.  Airborne Releases.

No unplanned airborne nonradiological releases were reported during 1992.

2.  Liquid Releases.

During 1992, 41 releases of nonradioactive liquids occurred at the Laboratory and were reported to the EPA and
NMED.  The NMED Surface Water Bureau has requested that all liquid releases be reported regardless of any
potential impact on the environment.  Each of these discharges was minor in nature and was contained on
Laboratory property; none was found to be of any threat to health or the environment.  Sampling and cleanup were
completed, as appropriate, to confirm the presence or absence of pollutants and to prevent their further migration.
The following is a summary of these unplanned releases:
• 5 releases of potable water from water line breaks and other sources in the Los Alamos water supply system;
• 3 releases of steam originating from breaks in the condensate return line and other sources in the Laboratory's

steam system;
• 21 releases of sanitary sewage (less than 1,000 gal. each) from the Laboratory's wastewater treatment plant

collection systems;
• a discharge of hydraulic fluid (3 to 4 quarts) from a JCI street sweeper at TA-3, Building 2001, on February 11,

1992;
• a release of 80,000 gal. of treated sanitary effluent from the TA-3, Building 336 holding tank occurred on March

3, 1992;
• a discharge of 100 gal. of water with 2% degreaser solution at TA-60, Building 1, on April 9, 1992;
• 2 unplanned releases of diesel fuel:  5 gal. at TA-53, Building 214, on April 9, 1992 and 50 gal. at TA-69,

Building 1, on August 28, 1992;
• a discharge of approximately 500 gal. of emergency shower water containing less than 2.5 gal. of chemical

solvents (methanol, ethanol, toluene, and nitric acid mixture) at TA-59, Building 1, on April 21, 1992;
• a release of less than one gal. of Tru-Guard roof sealant occurred at TA-55, Buildings 3 and 5, on May 29, 1992;
• a release of an unknown amount of reclaimed oil from the excavation of an underground storage tank at TA-60,

Building 1, on June 1, 1992;
• an unplanned release of 150 gal. of a water and ethylene glycol mixture at Pajarito Well #4, on June 18, 1992;
• soil erosion at solid waste management unit 3-010 at TA-3, SM-30, which had exposed buried mercury with a

potential to impact a nearby arroyo was reported on August 25, 1992;
• a discharge of storm water containing residual oil leaked from the valve of a secondary containment structure at

TA-35, Building 85, on September 17, 1992; and
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• an accidental release of less than 20 gal. of gasoline from the fuel pump of a private vehicle in the parking lot of
TA-3, SM-29, on November 23, 1992;
EM-8 prepared a generalized notice of intent (NOI) to discharge potable water from the Los Alamos water

supply system, including production wells, transmission lines, storage tanks, booster pump stations, and other
related facilities.  The generalized NOI was submitted to NMED on October 31, 1991.  The NOI provides the
Laboratory with regulatory coverage for releases of potable water from the water supply system that are not
considered hazardous to public health and are not covered under the NPDES permit.  EM-8 submitted a generalized
NOI for the release of steam condensate from the Laboratory's steam distribution and condensate return systems on
March 24, 1992.  This NOI provides coverage for steam condensate releases from leaks, pipeline repairs and
replacements, and other maintenance procedures.  Additionally, a generalized NOI was submitted on March 27,
1992 for releases resulting from line disinfection.

C.  Environmental Sampling for the Nonradioactive Program

1.  Air.
The nonradiological monitoring network consists of 1 criteria pollutant station, 17 samplers where beryllium is

monitored, 1 acid precipitation monitoring station, and 1 visibility monitoring station.  Results of nonradiological
monitoring are presented in Section IV.C.2.

2.  Water.
The Laboratory maintains three separate programs for monitoring water quality:  the surface and groundwater

monitoring program, and the NPDES and SDWA compliance sampling programs.
The first program involves sampling of water supply wells and special monitoring wells under the long-term

environmental surveillance program.  The samples are collected by EM-8 personnel and are analyzed by the
Environmental Chemistry Group (EM-9).  Routine chemical analyses of water samples have been carried out for
many constituents over a number of years.  Although surface water and shallow groundwater are not sources of
municipal or industrial water supplies, results of these analyses are compared with NMED and EPA drinking water
standards (maximum concentration levels).  The chemical quality of surface waters is compared to NM Livestock
and Wildlife Watering Standards.  The results of these programs are reported for nonradioactive constituents in
Sections IV.D and VII of this report.  Detailed descriptions of procedures for sampling surface water and
groundwater are presented in Section VIII.C.3.

Under the Laboratory's existing NPDES permit, samples are collected on a weekly basis and analyzed for the
chemicals listed in the permit.  Results are reported each month to EPA and NMED.  See Section VIII.C.3 for more
information on the NPDES compliance sampling program.

Samples collected by the Laboratory to ensure compliance with SDWA standards are analyzed for organic,
inorganic, and radioactive constituents at the NM Health Department's Scientific Laboratory Division (SLD) in
Albuquerque.  SLD reports the analytical results directly to NMED.  The JCI Environmental (JENV) laboratory also
collects samples from the Laboratory and county water distribution systems and tests them for microbiological
contamination, as required by the SDWA.  JENV is certified by SLD for microbiological testing of drinking water.
See Section VIII.C.3 for more information on the sampling program.
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VII.  GROUNDWATER PROTECTION MANAGEMENT PROGRAM

Efforts to monitor and protect groundwater quality in the Los Alamos
area began in 1949.  The long and comprehensive record of data indicates
that Department of Energy (DOE) operations at Los Alamos National
Laboratory (LANL or the Laboratory) have not resulted in any measurable
contamination of the main aquifer.  In addition, there has been no
significant depletion of the main aquifer groundwater resource.

_________________________

A.  Introduction

Groundwater resource management and protection at the Laboratory are focused on the main aquifer underlying
the region (see Section II.C of this report).  The aquifer has been of paramount importance to Los Alamos since the
days of the post-World War II Manhattan Engineer District when the Atomic Energy Commission (AEC) needed to
develop a reliable water supply.  The US Geological Survey (USGS) was extensively involved in overseeing and
conducting various studies for development of groundwater supplies beginning in 1945 and 1946.  Studies specifi-
cally aimed at protecting and monitoring groundwater quality were initiated as joint efforts between the AEC, the
Los Alamos Scientific Laboratory, and the USGS in about 1949.

The long and comprehensive record of data through 1992 indicates that DOE operations at the Laboratory have
not resulted in any measurable contamination of the main aquifer except at one location in Pueblo Canyon.  The
development and production of the water supply have not resulted in any significant depletion of the resource as
there is no widespread major decline of the piezometric surface of the aquifer. Drawdowns are localized in the
vicinity of the production wells; nearly complete recoveries are observed when wells are shut down for routine
maintenance.

The early groundwater management efforts evolved with the growth of the Laboratory's current Groundwater
Protection Management Program that addresses environmental monitoring, resource management, aquifer pro-
tection, and geohydrologic investigations.  Essentially all of the action elements required by DOE Order 5400.1
(DOE 1988a) as part of the Groundwater Protection Management Program have been functioning at the Laboratory
for varying lengths of time before the DOE order was issued.  Formal documentation for the program, the
"Groundwater Protection Management Program Plan," was issued in April 1990.  Several hundred reports and arti-
cles document studies and data germane to groundwater and the environmental setting of Los Alamos (Bennett
1990).

Groundwater resource monitoring routinely documents conditions of the water supply wells and the hydrologic
conditions of the main aquifer as part of the overall Groundwater Protection Management Program.  This informa-
tion is documented in a series of annual reports providing detailed records of pumping and water level mea-
surements.  The most recent report in this series is entitled "Water Supply at Los Alamos during 1990" (Purtymun
1993).

The groundwater quality monitoring described in this report reflects the current status of the program that was
initiated by the USGS for the AEC in 1949.  Groundwater quality monitoring addresses the main aquifer at Los
Alamos; shallow alluvial groundwaters in canyons; the intermediate depth perched systems in the basalt and the
Puye conglomerate beneath parts of Pueblo, Los Alamos, and Sandia canyons; and special studies on the vadose
zone.  See Section II.C for a general description of hydrogeological relationships.

Concentrations of radionuclides in environmental water samples from the main aquifer, the alluvial perched
water in the canyons, and the intermediate depth perched systems, whether collected within the Laboratory bound-
aries or off site, may be evaluated by comparison with derived concentration guides (DCGs) for ingested water cal-
culated from DOE's public dose limits (PDLs) (see Section V.C.2).  Concentrations of radioactivity in samples of
water from the water supply wells completed in the Los Alamos main aquifer are also compared to New Mexico
Environment Department (NMED) and Environmental Protection Agency (EPA) drinking water standards or to the
DOE DCGs applicable to radioactivity in DOE drinking water systems, which are more restrictive in a few cases.
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The concentrations of nonradioactive chemical quality parameters may be evaluated by comparing them to
NMED and EPA drinking water standards (maximum concentration levels [MCLs]), even though these standards are
only directly applicable to the public water supply.  The supply wells in the main aquifer are the source of the Los
Alamos public water supply.  Although it is not a source of municipal or industrial water, the shallow alluvial
groundwaters that result in return flow to surface water and springs used by livestock and wildlife and may be com-
pared to the Livestock and Wildlife Watering Standards established by the New Mexico Water Quality Control
Commission (NMWQCC 1991).

B.  Monitoring Network

There are three principal groups of groundwater sampling locations: main aquifer, alluvial perched groundwater
in the canyons, and the localized intermediate depth perched groundwater systems.  The sampling locations are
shown in Figure VII-1 and referenced by map number in Table D-19.
Water for drinking and industrial use is also obtained from a well at the Laboratory's experimental geothermal site
(Fenton Hill, TA-57) about 45 km (28 mi) west of Los Alamos on Forest Service land.  The well is about 133 m
(436 ft) deep and is completed in volcanics.  Information about groundwater and other environmental monitoring at
this remote technical area is presented in Section IV.I.4.

1.  Main Aquifer.
Sampling locations for the main aquifer include test wells, supply wells, and springs.  Seven deep test wells,

completed into the main aquifer, are routinely sampled.  One of the test wells is off site; the other six are within the
Laboratory boundary.  The off-site well, Test Well 2, drilled in 1949, is in the middle reach of Pueblo Canyon,
downstream from the confluence with Acid Canyon, on Los Alamos County land.  Depth to water in 1992 was
242 m (792 ft).  Test Well 1, drilled in 1950, is in the lower reach of Pueblo Canyon, near the boundary with San
Ildefonso Pueblo.  Depth to water in 1992 was 164 m (537 ft).  Test Well 3, drilled in 1949, is in the middle reach of
Los Alamos Canyon just upstream from the confluence with DP Canyon.  Depth to water in 1992 was 237 m
(778 ft).

Test Well 8, drilled in 1960, is in the middle reach of Mortandad Canyon.  Depth to water in 1992 was 303 m
(993 ft).  Test wells DT-5A, DT-9, and DT-10 (all of which were drilled in 1960) are at the southern edge of the
Laboratory at TA-49.  The depths to water in 1992 were 361 m (1,183 ft) at DT-5A, 310 m (1,015 ft) at DT-9, and
335 m (1,097 ft) at DT-10.  No perched water between the surface of the mesa and the top of the main aquifer was
observed when the wells were drilled.

Samples were collected from 10 deep wells in 3 well fields that produce water for the Laboratory and commu-
nity.  The well fields include the Guaje Well Field, located off site in Guaje Canyon on US Forest Service lands east
of the Laboratory, and the on-site Pajarito field.

The Los Alamos Well Field, located on San Ildefonso Pueblo lands east of the Laboratory in Los Alamos
Canyon, is no longer used as the Los Alamos water supply.  The last production of water for the Los Alamos distri-
bution system was in September 1991.  Three of the wells have been turned over to San Ildefonso Pueblo: LA-1B
(to be used cooperatively with the Bureau of Indian Affairs [BIA] as a long-term monitoring well), LA-2 (as a pos-
sible production well), and LA-5 (which was refitted with a smaller diameter casing and equipped with a pump to
supply water to the houses at Totavi).  The other wells in the field (LA-1, LA-3, LA-4, and LA-6) will be plugged in
1993 in accordance with NM State Engineer Office regulations.  Wells in the field originally ranged in depth from
265 m to 610 m (869 ft to 2,001 ft).  Movement of water in the upper 411 m (1,348 ft) of the main aquifer in this
area is eastward at about 6 m/yr (20 ft/yr) (Purtymun 1984).
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The Guaje Well Field is located in Guaje Canyon northeast of the Laboratory on US Forest Service lands.  The
Guaje Well Field contains seven wells, six of which produced during 1992.  Wells in this field range in depth from
463 m to 610 m (1,519 ft to 2,001 ft).  Movement of water in the upper 430 m (1,410 ft) of the aquifer is southeast-
ward at about 11 m/yr (36 ft/yr) (Purtymun 1984).

The Pajarito Well Field is located in Sandia and Pajarito canyons and on mesa tops between those canyons.  The
Pajarito Well Field comprises five wells ranging in depth from 701 m to 942 m (2,299 ft to 3,090 ft).  Movement of
water in the upper 535 m (1,755 ft) of the aquifer is eastward at 29 m/yr (95 ft/yr) (Purtymun 1984).

Two new water supply wells were completed in 1990.  These are the first wells in a new field designated as the
Otowi Well Field, and the wells were designated Otowi-1 and Otowi-4.  No production from these wells occurred
during 1992; Otowi-4 was equipped with a pump and tested in anticipation of being connected to the distribution
system during 1993.
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Additional samples were taken from seven other wells located in the Santa Fe Group of sedimentary deposits.
These wells were sampled as part of the special sampling on San Ildefonso Pueblo.  See Section IV.I.5 for
information on the Memorandum of Understanding between DOE, the BIA, and San Ildefonso Pueblo.

Numerous springs near the Rio Grande were sampled because they are representative of natural discharge from
the main aquifer (Purtymun 1980b).  See Section II.C. for information on discharge into the Rio Grande.  In White
Rock Canyon four groups of springs discharge from the main aquifer.  Three groups (I, II, and III) have similar,
aquifer-related chemical quality.  Chemical quality of springs in Group IV reflect local conditions in the aquifer,
which are probably related to waters discharging through faults in volcanics.  Indian and Sacred springs are west of
the river in lower Los Alamos Canyon.  These two springs discharge from faults in the siltstones and sandstones of
the Tesuque Formation.

2.  Perched Groundwater in Canyon Alluvium.
The alluvial perched groundwaters in four canyons were sampled by means of shallow observation wells as part

of the routine monitoring program.  Three of these canyons are radioactive effluent release areas: Pueblo, Los
Alamos, and Mortandad canyons.  The fourth is Pajarito Canyon, immediately south of the existing solid waste
management areas at TA-54 on Mesita del Buey.  All of these alluvial perched groundwater sampling locations are
on site.

Acid Canyon, a small tributary of Pueblo Canyon, received untreated and treated industrial effluent that con-
tained residual radionuclides from 1944 to 1964 (ESG 1981).  Pueblo Canyon currently receives treated sanitary
effluent from the Los Alamos County Bayo sewage treatment plant in the middle reach of Pueblo Canyon.  Water
occurs seasonally in the alluvium, depending on the volume of surface flow from snowmelt, thunderstorm run-off,
and sanitary effluents.  One sampling point, Hamilton Bend Spring, which in the past discharged from alluvium in
the lower reach of Pueblo Canyon, has been dry since 1990, probably because there was no discharge from the older,
almost abandoned Los Alamos County Pueblo sewage treatment plant.  Further east, at the location of Well
APCO-1, the alluvium is continuously saturated, mainly because of infiltration of effluent from the Los Alamos
County Bayo sanitary sewage treatment plant.  At APCO-1, the alluvium is about 3.4 m (11 ft) thick and depth to
water is about 1.8 m (6 ft).

The on-site reach of Los Alamos Canyon presently carries flow from the Los Alamos Reservoir to the west of the
Laboratory, as well as National Pollutant Discharge Elimination System (NPDES)-permitted effluents from TA-2,
TA-53, and TA-21.  In the past, Los Alamos Canyon received treated and untreated industrial effluents containing
some radionuclides.  See Section IV.D for more information on historic releases.  Infiltration of NPDES-permitted
effluents and natural run-off from the stream channel maintains a shallow body of water in the alluvium of Los
Alamos Canyon within the Laboratory boundary west of State Road 4.  Water levels are highest in late spring from
snowmelt run-off and in late summer from thundershowers.  Water levels decline during the winter and early
summer when storm run-off is at a minimum.  Sampling stations consist of six observation wells completed into the
alluvium in Los Alamos Canyon.  The wells range in depth from about 6 m to about 9 m (20 to 30 ft).  Depth to
water is typically in the range of 1.5 m to 3 m (5 to 10 ft).

Alluvial perched groundwater also occurs in the lower portion of Los Alamos Canyon on San Ildefonso Pueblo
lands.  This alluvium is not continuous with the alluvium within the Laboratory.  During 1992 this groundwater was
sampled at Totavi utilizing one of the wells installed by the BIA to investigate an underground gasoline storage tank
at the site of an abandoned commercial gas station.

Mortandad Canyon has a small drainage area that also heads at TA-3.  Its drainage area presently receives inflow
from natural precipitation and a number of NPDES-permitted effluents including those from the existing radioactive
liquid waste treatment plant at TA-50.  See Section IV.D for more information.  These effluents infiltrate the stream
channel and maintain a saturated zone in the alluvium extending about 3.5 km (2.2 mi) downstream from the TA-50
outfall location.  The easternmost extent of saturation is on site, about 1.6 km (1 mi) west of the Laboratory bound-
ary with San Ildefonso Pueblo.  The alluvium is less than 1.5 m (5 ft) thick in the upper reach of Mortandad Canyon
and thickens to about 23 m (75 ft) at the easternmost extent of saturation.  The saturated portion of the alluvium is
perched on weathered and unweathered tuff and is generally no more than 3 m (10 ft) thick.  There is considerable
seasonal variation depending on the amount of run-off experienced in any given year (Stoker 1991).  Velocity of
water movement in the perched alluvial groundwater ranges from 18 m/day (59 ft/day) in the upper reach to about
2 m/day (7 ft/day) in the lower reach of the canyon (Purtymun 1974c, 1983).  The top of the main aquifer is about
290 m (950 ft) below the perched alluvial groundwater.  Monitoring wells that are sampled as part of the routine
monitoring program consist of six observation wells in the shallow perched alluvial groundwater.  These wells range
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in depth from about 3.7 m to about 21 m (12 to 69 ft) with depths to water ranging from about 0.9 m to about 14 m
(3 to 46 ft).  Additional wells that have been installed in the lower reach of the canyon are dry.

In Pajarito Canyon water in the alluvium is perched on the underlying tuff and is recharged mainly through
snowmelt, thunderstorm run-off, and some NPDES-permitted effluents.  Three shallow observation wells were con-
structed in 1985 as part of a compliance agreement with the State of New Mexico to determine if technical areas in
the canyon or solid waste disposal activities on the adjacent mesa were affecting the quality of shallow groundwater.
No effects were observed; the alluvial perched groundwater was found to be contained in the canyon bottom and
does not extend under the mesa.

One new alluvial monitoring well, installed in a limited body of perched groundwater in the upper reach of
Cañada del Buey, was added to the routine monitoring locations in 1992.  See Section IV.E.2 for additional details.

3.  Intermediate Depth Perched Groundwater.
Perched groundwater of limited extent occurs in the conglomerates and basalts beneath the alluvium in portions

of Pueblo, Los Alamos, and Sandia canyons.  Samples are obtained from two test wells and one spring.  Test Well
2A is located in the off-site middle reach of Pueblo Canyon.  Test Well 2A (drilled in 1949 to a depth of 40.5 m
[133 ft]) penetrates the alluvium and Bandelier Tuff and is completed in the Puye Conglomerate.  Pump tests indi-
cated that the perched groundwater in the conglomerate is of limited extent.  Depth to water was about 32 m (105 ft)
in 1992.

Test Well 1A is located in the on-site lower reach of Pueblo Canyon.  Test Well 1A (drilled in 1950 to a depth of
69 m [226 ft]) penetrates the alluvium, Puye Conglomerate, and basalt and is completed in basalts.  Depth to water
was about 58 m (190 ft) in 1992.  Perched water in the basaltic rocks is also sampled from Basalt Spring, which is
off site in lower Los Alamos Canyon on San Ildefonso Pueblo.  Measurements of water levels and chemical quality
over a period of time indicate that the perched groundwater is hydrologically connected to the stream in Pueblo
Canyon.  Perched water in similar stratigraphy was observed during the drilling of water supply wells Otowi-4 in
Los Alamos Canyon (depth about 61 to 76 m [200 to 250 ft]), Otowi-1 in Pueblo Canyon (depth about 69 to 76 m
[225 to 250 ft]), and PM-1 in Sandia Canyon (depth about 137 m [450 ft]).

Some recharge to the perched groundwater in the basalt occurs near Hamilton Bend Spring.  The time for water
from the recharge area near Hamilton Bend Spring to reach Test Well 1A is estimated to be 1 to 2 months, with
another 2 to 3 months required for the water to reach Basalt Spring.  Recharge may also occur in Los Alamos
Canyon (Abrahams 1966).

Some perched water occurs in volcanics on the flanks of the Jemez mountains off site to the west of the Labora-
tory.  This water discharges at several springs (Armistead and American) and yields a significant flow from the
gallery in Water Canyon.  The gallery contributed to the Los Alamos water supply for 41 years, producing 23 to 96
million gal./yr.  Since 1988 it has only been used for makeup water for the steam plant at TA-16, producing about
0.12 million gal. in 1992.

4.  Vadose Zone.
The occurrence and movement of water in unsaturated conditions has been studied in numerous locations within

the Laboratory starting with special USGS studies in the 1950s (Purtymun 1990c).  Knowledge of vadose zone pro-
cesses is relevant to understanding the potential for downward movement of water that could constitute recharge to
the main aquifer and provide a mechanism for downward migration of contaminants.

In general, the vadose zone studies show that there is consistently low moisture content (less than 10% by vol-
ume) in the tuff beneath mesa tops at depths greater than a few meters, the zone affected by seasonal moisture and
evapotranspiration.  This carries the implication that very little, if any, recharge from the mesas is able to reach the
main aquifer, which is about 305 m (1,000 ft) deep.

The canyons with alluvial aquifers are presumed to have a greater potential for downward water movement
because there is a constant driving force.  Since the mid-1980s several investigations have been performed under
various Resource Conservation and Recovery Act compliance requirements that have installed monitoring facilities
in canyons, which further define the occurrence of alluvial water and help to understand the potential for movement
of water or contaminants.

In 1985, observation wells were installed in canyons adjacent to the operating solid waste management and dis-
posal areas at TA-54.  These wells included the three in Pajarito Canyon (south of TA-54) that were already
described in Section B.2 of this section and four in the Cañada del Buey drainage (north of TA-54).  Three of the
wells in Cañada del Buey were located in a side drainage, west and north of Area L, and penetrated to 2.4 to 3.7 m
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(8 to 12 ft) of dry alluvium.  The fourth well in the main channel north of the eastern end of Area G, penetrated
2.7 m (9 ft) of dry alluvium.  These four wells have remained dry on subsequent observation indicating the absence
of any saturation in this reach of Cañada del Buey (Devaurs 1985).

In 1989 boreholes or monitoring wells were installed in four canyons to determine whether saturated conditions
occurred in the alluvium.  Two holes in Sandia Canyon, SCO-1 (near Supply Well PM-2), drilled to 24 m (79 ft),
and SCO-2 (near Supply Well PM-1), drilled to 9 m (29 ft), penetrated the alluvium without encountering any satu-
rated zone.  These were completed as observation holes and have remained dry.  One hole in Potrillo Canyon,
PCTH-1 (about 0.3 km [1/2 mi] west of State Road 4) was drilled to 23 m (75 ft).  It penetrated only dry weathered
and unweathered tuff, and this hole was later plugged.  One hole in Fence Canyon, FCO-1 (within 0.2 km [1/4 mi]
of State Road 4) was drilled to 9 m (30 ft) and completed as an observation well.  It penetrated only dry weathered
and unweathered tuff, indicating no past saturation.  Three holes in Water Canyon, WCO-1 (about 3.2 km [2 mi]
west of State Road 4) drilled 11 m (36 ft), WCO-2 (about 0.6 km [1 mi] west of State Road 4) drilled to 12 m (39 ft),
and WCO-3 (within about 0.2 km [1/4 m] of State Road 4) all penetrated the alluvium without revealing saturated
conditions.  They were all completed as observation wells for future monitoring of potential saturation (Purtymun
1990c).

In 1987 nine observation wells were installed in Cañon del Valle adjacent to inactive Waste Disposal Area P in
TA-16.  These wells, drilled on the toe of the landfill above the channel alluvium, revealed no saturation and showed
no evidence of leachate or seepage from the landfill.

In 1992 five new holes were drilled in Cañada del Buey to document the conditions in and beneath the alluvium.
One of them, completed as a monitoring well, was added to the routine monitoring locations in conformance with a
Groundwater Discharge Plan submitted to the NMED for discharge from the new sanitary waste treatment plant at
TA-46.  This study is summarized in Section VII.E.2.

C.  Analytical Results

1.  Radiochemical Constituents.
The results of radiochemical analyses of groundwater samples for 1992 are listed in Table VII-1.  Discussion of

the results will address first the main aquifer and second, the canyon alluvial groundwaters.

For samples from wells or springs in the main aquifer, all results for 
3
H, 

90
Sr, uranium, 

238
Pu, 

239,240
Pu, and

gross beta were below the DOE DCGs or the New Mexico standards applicable to a DOE drinking water system.
Most of the results were near or below the detection limits of the analytical methods used.

Some samples from wells and springs contained levels of plutonium or americium slightly above (generally less
than a factor of two) analytical method detection limits.  Because of inconsistencies between the types of analyses,

(i.e., apparent 
238

Pu without any corresponding 
239,240

Pu or vice versa), the large counting uncertainties in the
measurements (often 50% or more of the value) at the low levels near average detection limits, and, in the case of
springs, the fact that such samples often must be collected in contact with surface rocks or channel sediments, none
of the findings are interpreted to represent any indication of contamination in the main aquifer.  One gross alpha
analysis, for Spring 3B, is above the limit that would be applicable to a drinking water distribution system.  The
water from that spring has always contained a relatively high concentration of natural uranium.
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All 
137

Cs measurements of samples from wells and springs from the main aquifer for 1992 are less than 5% the
DCG applicable to DOE Drinking Water Systems.  Cesium measurements in past years have raised some questions

about the potential presence of 
137

Cs contamination in some areas.  These questions were raised because the previ-
ously used analytical method had a detection limit that was relatively high in comparison with the relevant guide-
lines or standards and also higher than typical environmental levels.  A new method was implemented during 1992
by the Environmental Chemistry Group (See Section VIII.D.2.b), which has a much lower detection limit (about
2pCi/L).

Tritium measurements of samples from main aquifer wells and springs were near or below the detection limit for
the standard liquid scintillation analytical method.  These results are consistent with additional special tritium mea-
surements made as part of a special study utilizing very low detection limit measurements of tritium to estimate the
age of water in the main aquifer (see Section VII.E.1).  In the case of the water supply wells in the Guaje Field and
the four wells in the Pajarito Field sampled in August 1992, no measurable tritium was found even with the special
method.  Low detection limit measurements on six of the springs also confirm that their tritium levels are far below
the detection limit of the normal liquid scintillation analysis.

Test Well 1 showed a slightly above detection limit value from the liquid scintillation analysis.  The special low
detection limit method applied to a sample collected in October 1992 gave a result of about 360 pCi/L.  This is dis-
tinctly above any of the other special low detection limit measurements of samples from the main aquifer and prob-
ably indicates the presence of relatively recent water from the surface.  Tritium has been present at elevated levels in
the surface and alluvial water in Pueblo Canyon for many years and is related to discharges into Acid Canyon during
the early years of the Laboratory.  This adds further evidence to the suspicion of some type of downward movement
to the main aquifer in the vicinity of Test Well 1.  This problem was discussed in the previous environmental
surveillance report for CY91 (EPG 1993).  That study of water level and chemical quality measurements was
inconclusive in determining whether the movement might be along the wellbore.  Additional work will be required
to determine the pathway.

The other four main aquifer test wells that were sampled in 1992 did not show any indication of tritium in the
main aquifer.  One sample from Test Well 2 taken in October 1992 and one sample from DT-5A collected in 1991
showed no detectable tritium by the special low detection limit method.

The samples of the alluvial groundwater in Los Alamos Canyon show residual contamination, as has been seen
since the original installation of the monitoring wells in the 1960s.

None of the concentrations are above the DOE DCGs for Public Dose for Ingestion of Environmental Water.

Levels of tritium, 
137

Cs, uranium, 
238

Pu, 
239,240

Pu, and 
90

Sr, and gross alpha, beta, and gamma are all within the
range of values observed in recent years.

The alluvial groundwater samples from Mortandad Canyon showed levels of radionuclides at levels within the
ranges observed previously.  The levels tend to be highest at Well MCO-4 and are lower further down the canyon.

The radioactivity measurements in samples from Test Wells 1A and 2A in the intermediate depth perched zones
in Pueblo Canyon indicated a connection with surface and alluvial waters in Pueblo Canyon.  Intermediate depth
perched zone waters have long been known to be influenced by contaminated surface water in the canyon based on
measurements of major inorganic ions.  Test Well 2A, the one furthest upstream and closest to the historical dis-
charge area in Acid Canyon, showed the highest levels.  The tritium measurement obtained by conventional methods
was 2.9 nCi/L; this was confirmed by the low detection limit measurement, which was about 2.3 nCi/L (see Section

VII.E.1).   Test Well 2A also showed a possible trace of 
137

Cs (slightly above the detection limit) and 
239,240

Pu at
about 1.3 pCi/L.  Test Well 1A showed about 135 pCi/L of tritium by the low detection limit method (see Section
VII.E.1).

The sample from the Water Canyon gallery was consistent with previous results, showing no evidence of
contamination from Los Alamos operations.

2.  Nonradioactive Constituents.
The results of general chemical parameter analyses of groundwater samples for 1992 are listed in Table VII-2.

The results of metal analyses of groundwater samples for 1992 are listed in Table VII-3.  The results are consistent
with values observed in previous years, showing some expected variability.
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Values for all parameters measured in the water supply wells were within drinking water limits.  The arsenic level in
Well G-2 was about 80% of the standard and was similar to previous measurements.

The test wells in the main aquifer showed levels of several constituents that exceed standards for drinking water
distribution systems.  These high levels are believed to be associated with the more than 40-year-old steel casings
and pump columns in the test wells.  Iron was high in Test Wells 1, DT-9, and DT-10; manganese, in DT-10; and
zinc, in DT-9 and DT-10.  Lead levels were just at or slightly above the lead standard in DT-9 and DT-10 and were
about four times the standard in DT-5A.  Other test wells have occasionally had elevated lead levels in previous
years.

Samples from a few springs (Sandia Spring and Springs 2, 8, 8A, 9A, 10) in White Rock Canyon showed levels
of iron and manganese that would exceed secondary standards for drinking water systems; however, naturally
occurring levels can be in the same range, as has been observed previously.  Selenium levels were all far below the
standard this year, discounting suspect levels from 1991 samples that were measured by an method with a much
higher detection limit.

Alluvial canyon groundwaters in the areas receiving effluents showed the effects of those effluents in that levels
of some parameters were elevated.  The effects were seen in the samples from Pueblo, Los Alamos, and Mortandad
canyons.  The results were in the same ranges as values observed in previous years, indicating no significant changes
in conditions.

Analyses for organics were performed on only three groundwater samples in 1992 because of the ban on analyses
that could generate potential mixed waste (see Section III.B.1.a).  The analyses addressed the volatile and
semivolatile organic compounds, and PCBs (see Table D-20 for detailed listings of parameters).  None of the analy-
ses detected the presence of any of the compounds.  The sources sampled included Test Wells-1, -2 and DT-5A.
The analyses indicated the presence of trace amounts of chloromethane and acetone in levels slightly above quan-
tification limits in the samples from Test Wells-1 and -2.  However, the method blank also showed acetone at a
similar level, and the results are interpreted as an artifact of the analysis.

D.  Long-Term Trends

1.  Main Aquifer.
The long-term trends of the water quality in the main aquifer are simple to summarize for all locations except

Test Well 1:  no concentrations of radionuclides above detection limits have been measured on water samples from
the production wells or test wells that reach the main aquifer other than an occasional analytical statistical outlier not
confirmed by analysis of subsequent samples.  At Test Well 1, in lower Pueblo Canyon just upstream of the
confluence with Los Alamos Canyon, there have been indications of some recent recharge to the main aquifer for
some time (EPG 1993).  Low detection limit measurements of tritium made in 1993 appear to confirm this.

The long-term trends of water levels in the water supply and test wells in the main aquifer indicate that there is
no major depletion of the resource as a result of pumping for the Los Alamos water supply.  In the central part of the
plateau, water levels in Test Wells 2, 3, and 8 have declined about 7.6 to 12 m (25 to 40 ft) in slightly more than
50 years, or less than a 0.25 m/yr.  Test Well 3 is located about 1.6 km (1 mi) from the nearest supply wells (PM-5
and PM-3); Test Well 2 is about 3.0 km (2 mi); and Test Well 8 is less than 1 km (0.5 mi).  Nonpumping levels in
Supply Well PM-5 have declined about 10 m (32 ft) in 10 years and in PM-3 have declined about 8 m (26 ft) in
26 years.  PM-3 is the largest producer of all the wells producing more than 200 million gal./yr in the last several
years.  Near the southern boundary of the Laboratory, water levels in Test Wells DT-5A, DT-9, and DT-10 have
declined about 1.5 to 5 m (5 to 15 ft) in 31 years.  The initial years of this decline occurred before any of the Pajarito
field wells were drilled and must be attributed to a general regional trend unaffected by pumpage.  Thus, the decline
observed in the test wells to the north and in the pumping wells is probably partly attributable to a general trend in
the regional aquifer.

In the Guaje Well Field northeast of the Laboratory, the average 1992 nonpumping water levels in the well field
remained about the same when compared with the 1991 water levels.  Increased or decreased pumpage from indi-
vidual wells during the year resulted in slight declines or increases in water levels in that particular well.  The overall
nonpumping levels have declined an average of about 19 m (62 ft) for the entire field over the past 40 years.

The Los Alamos Well Field was retired from service after 1991.  The average water level in the field declined
about 18.6 m (61 ft) from 37 m (121 ft) in 1951 to 55 m (182 ft) in 1964.  After 1965 the production from the field
decreased, and the average water level recovered about 21 m (68 ft) from 55 m (182 ft) in 1964 to 35 m (114 ft) in
1991.  With the end of production from the field, there was a sharp recovery in water levels to within about 12 to
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20 m (20 to 50 ft) of original levels in the vicinity of Wells LA-1B, LA-2, and LA-3.  In the vicinity of Wells LA-4,
LA-5, and LA-6 the water levels were within about 20 to 31 m (50 to 80 ft) of original levels.  All remaining
facilities in the Los Alamos Well Field were turned over to San Ildefonso Pueblo in July 1992.

2.  Alluvial Perched Groundwaters in Mortandad Canyon.
Long-term trends of radionuclide concentrations in shallow alluvial perched groundwater in Mortandad Canyon

(the current radioactive effluent release area for the waste treatment plant at TA-50) are depicted in Figure VII-2.

The samples are from Observation Well MCO-6 in the middle reach of the canyon.  The combined total of 
238

Pu and
239,240

Pu concentrations (in solution) are relatively constant, fluctuating up and down in response to variations in the
treatment plant effluent and storm run-off that cause some dilution in the shallow alluvial water.  The tritium
concentration has fluctuated almost in direct response (with a time lag of about one year) to the average annual
concentration of tritium in the TA-50 effluent.

Figure VII-2.  Tritium and plutonium concentrations in samples from Observation Well MCO-6.  (Graph does not
include 1991 data because of analytical problems.)
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E.  Special Studies

1.  Main Aquifer.
a.  Age of the Water.  In an effort to better understand the nature of recharge to the main aquifer in the Los

Alamos area, a series of special measurements has been initiated on selected water samples.  This cooperative effort,
involving researchers in the Laboratory's Environmental Protection Group, Earth and Environmental Sciences, and
Isotope and Nuclear Chemistry divisions and staff from another DOE installation, is attempting to apply a range of
geochemical techniques based on measurements of both radioactive and stable isotopes to help identify specific
sources and estimate the age of water in the main aquifer.  Through 1992, low detection limit tritium analyses have
been completed on samples from 13 springs, 11 water supply wells, and 3 test wells into the main aquifer, and 2 test
wells in the intermediate depth perched zone (Goff 1991, Goff 1993).  All of the data are presented in Table VII-4.

The samples collected in 1992 included 11 from water supply wells in the Guaje and Pajarito fields completed in
the main aquifer.  These results were all at or near the detection limit, indicating essentially no measurable tritium.
Similarly, Test Well 2 in the main aquifer showed no measurable tritium.  Test Well 1, which was completed in the
main aquifer, showed a measurable amount of tritium.

With the exception of Test Well 1, all the values for samples from main aquifer sources are all less than values
for tritium in contemporary precipitation (about 30 to 60 pCi/L) and much less than the roughly 700 pCi/L that
would be present now in water precipitated in northern New Mexico during 1962 and 1963 when tritium from
worldwide atmospheric nuclear weapons testing was at its maximum.  The interpretation is that there is not any sig-
nificant component of recharge from water precipitated during the last several decades in the water from the main
aquifer.

The values for tritium in the water samples from the main aquifer springs in White Rock Canyon tend to be
slightly higher, ranging from less than the detection limit (0.4 nCi/L) to about 7 pCi/L, with one value about
18 pCi/L.  Several of the spring samples are collected from seeps through surface soils or gravels at the edge of the
river and thus are subject to mixing with some contemporary precipitation or moisture in the soil.  The highest value,
for Doe Spring in Chaquehui Canyon, is from a sample that was collected in 1992 from a pool in the stream channel
after it had flowed over a rock face for some distance.  A sample collected from Doe Spring later in 1992 contained
about 3.5 pCi/L; that sample was collected on the rock face closer to the point of discharge.

The sample from Test Well 1, in the lower reach of Pueblo Canyon, with a level of about 350 pCi/L indicates the
presence of recent recharge from the surface.  The level is high enough to indicate the probable influence of effluent-
related levels observed in the surface water and alluvial groundwater in Pueblo Canyon over the last 20 years (see
Figure IV-7).  This indication of recent water tends to corroborate previous observations of water level and chemical
quality changes at Test Well 1, suggesting a connection with the Pueblo Canyon alluvial water or the water in the
intermediate depth perched zone (see Section VII.C.1).  A special pump test study of Test Wells 1 and 1A in 1991
was unable to conclusively determine a mechanism for movement (EPG 1993).  This problem will require further
study to determine the pathway.

The samples from Test Wells 1A and 2A also clearly show the presence of connection with the surface and
perched alluvial water in Pueblo Canyon.  These results are consistent with observations of influences on chemical
quality observed since the earliest USGS studies (Abrahams 1966).

Preliminary interpretation of 
14

C data for samples from five deep wells in the main aquifer indicates that the
water ranges in age from more than 1,000 years to more than 20,000 years (Spangler 1992).  The samples were col-
lected in October 1991, and the analyses were completed during 1992.  For each sample a range of ages was esti-
mated.  The maximum possible age estimate assumes that radioactive decay of carbon is the only process involved.

The minimum age estimate assumes that the 
14

C concentration can also be diluted by dissolution of "dead" carbon

from the rock matrix, with the amount of dissolution estimated from the ratio of 
14

C to stable 
13

C.
The age estimates for water in the five locations are DT-5A, 1,810 to 4,560 yr; PM-5, 1,040 to 5,140 yr; PM-1,

5,620 to 14,000 yr; G-5, 6,110 to 10,900 yr; and LA-1B, >27,000 to >39,000 yr.

b.  Water Production Records.  Monthly water production records are provided to the State Engineer's Office
under the water rights permit held by DOE for the Los Alamos water system.  During 1992, total production from
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Table VII-4.  Low Detection Limit Measurements of Tritium, as Tritiated Water (HTO) in Groundwater

HTO
Sample Location Date of Sample (pCi/L)
-------------------------------------------------------
Springs in White Rock Canyon

Spring 2 Oct. 91 4.21 ± (0.36)
a

Spring 3 Oct. 91 1.65 ± (0.39)
Sept. 90 3.40 ± (0.29)

Spring 3B Oct. 91 0.13 ± (0.29)
Sept. 90 0.91 ± (0.29)

Spring 4A Oct. 91 2.40 ± (0.39)
Spring 6 Oct. 91 1.78 ± (0.32)
Spring 6A Oct. 91 0.03 ± (0.29)

Sept. 90 0.06 ± (0.29)
Spring 7 Oct. 91 2.10 ± (0.29)

Sept. 90 1.46 ± (0.29)
Spring 8 Oct. 91 7.09 ± (0.55)

Sept. 90 5.83 ± (0.29)
Spring 8B Sept. 90 4.66 ± (0.29)
Spring 9A Oct. 91 1.78 ± (0.29)
Ancho Spring Oct. 91 4.21 ± (0.36)

Sept. 90 3.40 ± (0.29)
Doe Spring Sept. 90 17.71 ± (0.58)

Sept. 92 3.47 ± (6.32)
Basalt Spring June 91 123.00 ± (4.20)

Dec. 92 162.00 ± (6.00)

Wells in Main Aquifer
Well LA-1B Oct. 91 0.26 ± (0.29)
Well G-1 Aug. 92 1.10 ± (0.29)
Well G-1A Aug. 92 0.91 ± (0.36)
Well G-2 Aug. 92 0.91 ± (0.29)
Well G-4 Aug. 92 0.62 ± (0.32)
Well G-5 Oct. 91 0.06 ± (0.29)

Aug. 92 1.39 ± (0.29)
Well G-6 Aug. 92 1.81 ± (0.32)
Well PM-1 Oct. 91 1.65 ± (0.32)

Aug. 92 2.23 ± (0.29)
Well PM-2 Aug. 92 0.49 ± (0.29)

Feb. 92 0.13 ± (0.29)
Well PM-3 Aug. 92 1.20 ± (0.29)
Well PM-5 Oct. 91 0.29 ± (0.29)

Aug. 92 1.26 ± (0.39)
Test Well 1 Oct. 92 353.00 ± (13.00)
Test Well 2 Oct. 92 0.71 ± (0.29)
Test Well DT-5A Oct. 91 ±0.23

b
± (0.29)

Wells in Intermediate Depth Perched Zone
Test Well 1A Oct. 92 133.70 ± (4.50)
Test Well 2A Oct. 92 2,260.00 ± (74.50)

---------------------a
Counting uncertainties (| 1 standard deviation) are in parentheses.b
See Section VIII.D.3, Data Handling of Radiochemical Samples, for an explanation of the

  presence of negative values.
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the wells and gallery for potable and nonpotable use was 5.42 + 10
6
 m

3
 (1.43 billion gal. or 4,387 ac ft).  This pro-

duction amounts to 79% of the total diversion right of 6.8 + 10
6
 m

3
 (5,541 ac ft) that is available to the DOE under

its permit.  Details of the performance of the water supply wells (pumpage, water levels, drawdown, and specific
yield) and their operation are published in a series of separate reports, the most recent of which is "Water Supply at
Los Alamos during 1990" (Purtymun 1993).

2.  Vadose Zone, Studies in Cañada del Buey.
Construction of  the Laboratory's new Sanitary Wastewater Systems Consolidation (SWSC) project was com-

pleted in late 1992.  Because treated effluent from the SWSC may at some time be discharged into the Cañada del
Buey drainage system, a network of five shallow groundwater monitoring wells and two moisture level holes was
installed during the early summer within the upper and middle reaches of the drainage.  Additionally, a continuously
recording USGS stream gaging station was installed where Cañada del Buey crosses the eastern (downstream)
Laboratory boundary at State Road 4.

The monitoring network was installed to demonstrate that effluent discharges from SWSC meet the requirements
of the NMWQCC regulations.  The monitoring also satisfies requirements of DOE Order 5400.1 for preoperational
studies.

Results of the drilling indicate that under predischarge conditions, there is limited shallow (alluvial) perched
groundwater to be impacted in Cañada del Buey.   Along the 4 km (2.5 mi) of drainage system covered by the mon-
itoring system, saturation was found within only a 0.8 km (0.5 mi) long segment, starting at about the location of
new Well CDBO-6 (see Figure VII-1 for location of Cañada del Buey and Well CDBO-6) and downstream of
SWSC.  The apparent source of the saturation is purge water from nearby municipal water Supply Well PM-4, as the
alluvium is dry upstream of the purge water entry point.  If effluents are eventually released into the drainage,
infiltration along the stream bottom will create a narrow ribbon of saturation within the alluvium and the weathered
tuff that will be perched on the underlying unweathered Bandelier Tuff.  It is unknown how far down the canyon the
saturation will advance.

Possible changes in the quality and extent of groundwater in the alluvium will be monitored with five new shal-
low observation wells (CDBO-5 through CDBO-9) and an older well (CDBO-4) installed in 1985, all of which are
located adjacent to the Cañada del Buey active stream channel.  The wells were drilled and constructed in accord
with NMED guidelines.

The thickness of the alluvium ranged from 1.2 to 5 m (4 to 17 ft) in the new shallow wells, while the underlying
weathered tuff ranged from 3.7 to 12 m (12 to 40 ft).  Anticipating that saturation may develop in either unit, the
design of the new wells allows for water to enter the well screen from both horizons.

All but two of the new wells were dry.  Of the two wet wells, only CDBO-6 had sufficient saturated thickness
(3 m [10 ft]) to warrant well development and sampling.  It has been equipped with a dedicated bladder pump for
sampling purposes and added to the routine surveillance program.  To establish pre-SWSC water quality conditions,
Well CDBO-6 was sampled and analyzed for radioactive and inorganic constituents and for target volatile organic
compounds.  Overall water quality is good with low concentrations of dissolved solids, trace metals, and radioactiv-
ity.  Results of the radioactive, general chemical, and metal analyses are included in Tables VII-1, VII-2, and VII-3,
respectively.  Because of the interest in predischarge values of parameters that might be influenced by effluents from
a sanitary waste treatment plant, additional nitrogen compounds were measured.  These included ammonia
(<0.01 mg/L), nitrite (<0.02 mg/L), and total Kjeldahl nitrogen (0.342 mg/L).  No organic compounds were detected
in the water sample.  Saturated thickness in the other wet well (CDBO-7) in 1992 was 0.3 to 0.6 m (1 to 2 ft), insuf-
ficient to sample.  All of the wells will be inspected periodically to determine whether the extent of the groundwater
changes.

As a complement to the shallow groundwater monitoring network, two neutron moisture logging access tubes
(CDBM-1 and -2) were installed about 1 to 2 km (0.6 to 1.2 mi) downstream from CDBO-6 within the underlying
Bandelier Tuff to depths of 58 and 30 m (189 and 99 ft), respectively.  Moisture levels in the tuff will be monitored
via the access tubes to gauge the rate of downward movement of the effluent should the canyon bottom become sat-
urated.  As shown in Figure VII-3, predischarge moisture contents of the tuff are variable with significant local
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Figure VII-3.  Cañada del Buey Core Hole CDBM-1:  moisture profiles in July and September 1992.

increases at or near the formational contacts.  The overall pattern is consistent with those previously documented in
Mortandad and Potrillo canyons.

3.  Main Aquifer Hydrologic Properties.
a.  Measurement of Barometric and Earth Tide Responses in Test Wells.  In October 1992, the Laboratory

began measuring and recording water level fluctuations at wells completed in the main aquifer.  These data are
automatically recorded at hourly intervals using pressure transducers.  Table VII-5 summarizes the locations, start
up dates, and initial water levels.  The table also indicates three other wells in canyon alluvial perched groundwater
and two wells in the intermediate depth perched groundwater that were equipped with recording transducers.  Figure
VII-4 A and B shows examples of the water level fluctuations from Test Well DT-9 at TA-49 and from Well SHB-3
at TA-16.  Daily water level fluctuations typically range from about 0.15 to 0.3 m (0.5 to 1 ft) or larger.  These
fluctuations are unrelated to aquifer pumpage.  These data are being analyzed in the frequency domain using spectral
analysis techniques to determine the aquifer transmissivity and its storage coefficient.

Figure VII-4 C and D depicts the power spectrum of each time series shown in Figure VII-4 A and B.  The power
spectrum is a standard frequency domain technique that is used to determine which frequencies are contributing to
the variance in an observed data series.  Both Wells DT-9 and SHB-3 show strong peaks at 1 and 2 cycles per day
(cpd) that correspond to diurnal and semidiurnal fluctuations in barometric pressure.  In addition, both wells also
show three strong peaks between about 0.6 and 0.8 cpd that are correlated to long-period (i.e., two or more days)
atmospheric pressure changes resulting from synoptic scale cyclonic and anticyclonic weather patterns.
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Table VII-5.  Wells Equipped with Recording Transducers

Well Date Started Water Depth
a

Elevation
b

-------------------------------------------------------
Main Aquifer Locations

Test Well-1 10/23/92 537.10 5,833.11
Test Well-2 10/30/92 792.64 5,856.99
Test Well-3 10/23/92 777.80 5,819.52
Test Well-4 06/16/93 792.73 5,856.03
Test Well-8 10/23/92 992.62 5,886.05
DT-5A 04/23/93 1,183.12 5,961.51
DT-9 11/23/92 1,015.01 5,921.70
DT-10 06/14/93 1,096.95 5,922.97
SHB-3 11/24/92 664.31 6,943.94
LA-1A 11/23/92 8.29 5,618.06

LA-1B 07/26/93 Flowing 5,615.96

Intermediate Perched Zone Locations
Test Well-1A 11/10/92 190.33 6,369.28
Test Well-1B 11/10/92 104.71 6,548.65

Canyon Alluvium Locations
APCO-1 11/10/92 6.34 6,361.85
MCO-5 10/30/92 15.39 6,862.03
MCO-6B 10/30/92 33.01 6,817.95

---------------------
a
Depth to water in feet measured below top of casing.

b
Water elevation in feet relative to mean sea level.

It is apparent that water level fluctuations in Well SHB-3 are also affected by lunar and solar tidal fluctuations.
The lunar effects occur at 0.930 and 1.932 cpd (i.e., the O1 and M2 lunar tides, respectively), and the solar effects
occur at 1.003 and 2.000 cpd (i.e., the P1 and S2 solar tides, respectively).  The P1 and S2 solar tides correspond to
the two barometric pressure frequencies even though these phenomena are physically distinct.  Water levels in deep
observation wells commonly fluctuate with variations in barometric pressure.  Typically these wells have a relatively
thick unsaturated zone overlying a water table aquifer or are completed in a confined aquifer.  It is unusual,
however, for observation wells to show fluctuations that correspond to tidal variations, as observed in Well SHB-3,
unless the well is completed in a confined aquifer.  While it is premature to make final conclusions, these early
results may suggest that the main aquifer below Pajarito Plateau is at least partially confined over a relatively large
area.

Preliminary analyses of water level fluctuations in Laboratory test wells suggest that the main aquifer adjacent to
the Rio Grande responds like a confined aquifer to small barometric pressure and tidal perturbations.  However, at
locations farther to the west of this regional groundwater discharge area, the main aquifer apparently behaves like a
phreatic aquifer in some locations and a confined to leaky-confined aquifer in other areas.  The extent of this transi-
tion cannot yet be fully mapped, but it apparently extends as far west as the Otowi-4 production well in Los Alamos
Canyon where leaky-confined behavior is obvious, and to Observation Well SHB-3 at TA-16  where confined con-
ditions are apparent.

These new data collection and interpretation efforts will continue as part of the Groundwater Protection Program.
As more water level data become available for the main aquifer, more definitive hydrogeological interpretations will
be possible.
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Figure VII-4. Hourly water levels fluctuationsin the main aquifer is recorded in test wells SHB-3 (A) and DT-9 (B)
between November 25, 1992, and April 2, 1993; power spectra for SHB-3 (C) and DT-9 (D) for the same period.
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b.  Pump Test in Supply Well LA-2.  A seven day pump test was conducted in Los Alamos Well LA-2 from
March 16 to 23, 1992.  The LA-1 and LA-3 wells were used as observation wells during this period.  The Los
Alamos Well Field ceased production in 1991 due to highway construction activities; however, Well LA-2 was
sporadically used throughout summer and fall of 1991 as a water source to support these construction activities.
From mid-October 1991 through March 1992, there was no water production from any of these wells; hence, water
levels recovered to near-static conditions.  During the pump test, water levels were recorded at 15 minute intervals in
LA-1, located approximately 366 m (1,200 ft) east of LA-2, and in LA-3, located about 290 m (950 ft) northwest of
LA-2.  Figure VII-5 shows the recorded data during the test.  The data show the periodic fluctuations from baromet-
ric and tidal influences superimposed on the more gradual drawdown trends.  Water production rates in LA-2
showed an exponentially declining rate over the test duration because of declining water levels in the production
casing in response to pumpage.  Analysis procedures followed those for variable discharge rates (Aron 1965).  These
analyses indicate that the aquifer transmissivity and storage coefficient for the formation surrounding LA-1 are 78

m
2
 (841 ft

2
) per day and 0.00102, respectively.  For LA-3, these values are 45 m

2
 (484 ft

2
) per day and 0.00294,

respectively.  These results are comparable with those previously obtained in a pump test conducted at LA-3, which
use LA-2 as an observation well (Theis 1962).

Figure VII-5.  Results from the pump test in Well LA-2:  March 16|April 10, 1992.
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VIII.  QUALITY ASSURANCE AND SAMPLING PROCEDURES

Quality assurance (QA) includes all of the planned and systematic
actions and activities necessary to provide adequate confidence that a
system or process will perform satisfactorily.  Each monitoring and
compliance activity sponsored by the Los Alamos National Laboratory's
(LANL or the Laboratory) Environmental Protection Group (EM-8) has its
own quality assurance program (QAP) with documented sampling
procedures.  The Environmental Chemistry Group (EM-9) also has a
documented QAP for sample analysis and data verification.

___________________________________

A.  Organization

The Laboratory is managed by the University of California (UC) for the Department of Energy (DOE) and is
obligated to report both to UC and DOE.  The Laboratory contract is administered through the DOE Los Alamos
Area Office (DOE/LAAO) and the Albuquerque Operations Office (DOE/AL).  The Laboratory Director is ulti-
mately responsible for all Laboratory activities.  However, technical and administrative responsibility and authority
have been delegated to directorates and support offices.

In 1992 the Director was supported by a Deputy Director, an Executive Staff Director, nine Associate Directors,
the Controller, the Laboratory Counsel, the Director of Human Resources, and the Office of Public Affairs.

The Environmental Management (EM) Division is the primary Laboratory support program for all environmental
activities.  The Division initiates and promotes a comprehensive Laboratory program for environmental protection
and has primary responsibility for environmental surveillance and regulatory compliance.  As part of these duties,
the Division manages the Laboratory's waste management, corrective action, environmental chemistry, environ-
mental protection, and environmental restoration programs, and it maintains a record of Laboratory documents
related to environmental matters.  Although the Laboratory Director has primary responsibility for environment,
safety, and health (ES&H) management, EM Division provides line managers with assistance in preparing and com-
pleting environmental documentation such as reports required by the National Environmental Policy Act (NEPA) of
1969 and the Resource Conservation and Recovery Act (RCRA).  With assistance from the Laboratory Counsel, EM
Division helps to define and recommend Laboratory policies with regard to applicable federal and state
environmental regulations and laws and DOE orders and directives.

The EM Division organization and groups within the Division are shown in Figure VIII-1.  EM-8 assists oper-
ating groups in complying with federal, state, local, and DOE environmental requirements.  This group also bears
primary responsibility for monitoring the ambient environment and evaluating past, present, and future environ-
mental impacts of Laboratory operations.  EM-8 is also responsible for obtaining permits and approvals from appli-
cable environmental regulatory authorities and overseeing corrective actions required by compliance orders and
interagency agreements with regulators.

EM-9 provides analytical services to the Laboratory's environmental, waste management, radiation protection,
and industrial hygiene operations.  EM-9 is responsible for QA for the health and environmental analytical work.
EM-9 participates in the following Interlaboratory QAPs:

• National Institute for Occupational Safety and Health, Proficiency Analytical Testing Program;

• Environmental Monitoring and Support Laboratory, Cincinnati (EMSL-CI) Drinking Water Program;

• EMSL-CI Water Pollution Study;

• Environmental Protection Agency (EPA) Environmental Monitoring Systems Laboratory-Las Vegas;
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• Environmental Measurements Laboratory;

• National Pollutant Discharge Elimination System (NPDES); and

• DOE Beryllium Intercomparison Study.
The Waste Management Group (EM-7) manages Laboratory-generated liquid and solid wastes to reduce the

impact of the release of radioactive and hazardous materials to the environment and to ensure that requirements for
regulatory compliance have been met.  The Environmental Restoration Group (EM-13) is responsible for compli-
ance with the Hazardous and Solid Waste Amendments (HSWA) and Module VIII of the RCRA Operating Permit,
and it coordinates any Comprehensive Environmental Response, Compensation, and Liability Act activities at the
Laboratory.  The primary objective of EM-13 is to implement assessment and remediation activities as required for
potential release sites and contaminated facilities at the Laboratory.

The Health and Safety Division (HS) is also key in implementing the Laboratory's environmental program.  The
Radiological Air Emmisions Management Group (HS-9) is responsible for tracking radiological airborne emissions
from stacks around the Laboratory, for maintaining stack emission plans and QA documentation, and for preparing
annual reports.  HS-9 is supported in this effort by the Health Physics Operations Group (HS-1) and the Health
Physics Measurement Group (HS-4).  The Risk Management Support Group (HS-3) helps communicate environ-
mental policies to Laboratory employees and ensures that appropriate environmental training programs are available,
through the Policy and Guidance Section.

Several committees provide environmental reviews for Laboratory operations.  The Laboratory's ES&H Ques-
tionnaire Review Committee provides reviews of proposed projects to ensure that appropriate environmental, as well
as health and safety, issues are properly addressed.  In 1992, the committee reviewed 308 questionnaires.  The day-
to-day questionnaire and review process is managed by HS-3.  The Laboratory Environmental Review Committee
reviews NEPA documentation for projects before submitting the documents to DOE.  The ES&H Council provides
senior management level oversight of environmental activities and policy development.

In 1992 the Quality Policy & Performance Directorate oversaw QA functions at the Laboratory.  The Laboratory
Assessment Office manages an independent environmental appraisal and auditing program that verifies appropriate
implementation of environmental requirements.  The Laboratory's Quality Assurance Support Office performs QA
and quality control (QC) audits and surveillance of Laboratory and subcontractor activities in accordance with the
QAP for the Laboratory and for specific activities, as required.

The Emergency Management Office is responsible for the Laboratory's Emergency Response Plan, which is
designed for prompt mitigation of all incidents, including those with environmental impact, and provides the means
for coordinating all Laboratory resources in the mitigation effort.

B.  Quality Assurance Program

Quality is the extent to which an item or activity meets or exceeds requirements.  QA includes all the planned
and systematic actions and activities necessary to provide adequate confidence that a facility, structure, system,
component, or process will perform satisfactorily.  Each monitoring activity sponsored by EM-8 has its own QAP.
QAPs were unique to activities but were guided by the need to establish policies, requirements, and guidelines for
the effective implementation of regulatory requirements and to meet the requirements of DOE Orders 5400.1 (DOE
1988a) and 5700.6B (DOE 1989b).  Each QAP must address the following criteria:

• Organization

• Design control

• Procurement document control

• Plans, procedures, and drawings

• Document control

• Control of purchased items and services

• Identification and control of data, samples, and items

• Control of processes

• Inspection
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• Test control

• Control of measuring and test equipment

• Handling, storage, and shipping

• Status of inspection, test, and operations

• Control of nonconforming items and activities

• Corrective action

• QA records

• Audits and surveillances
QAPs for each environmental monitoring program performed by EM-8 have been drafted for inclusion in the

Environmental Monitoring Plan, which continues to be revised.  The QAPs will be revised under DOE Order
5700.6C within two years.  The Laboratory's Quality Assurance Support Office distributed the Quality Assurance
Management Plan to Laboratory managers in January 1993.  Training on the 10-point program will continue
throughout 1993.

C.  Sampling Procedures

1.  Thermoluminescent Dosimeters.

Thermoluminescent dosimeters (TLDs) used at the Laboratory contain lithium fluoride (LiF) chips, 6.4 mm
square by 0.9 mm thick.  The TLDs, after being exposed to radiation, emit light upon being heated.  The amount of
light is proportional to the amount of radiation to which the TLD was exposed.  The TLDs used in the Laboratory's
environmental monitoring program are insensitive to neutrons, so the contribution of cosmic neutrons to natural
background radiation is not measured.

The chips are annealed to 400|C (752|F) for one hour and then cooled rapidly to room temperature.  This is fol-
lowed by annealing at 100|C (212|F) for one hour and again cooling rapidly to room temperature.  For the annealing
conditions to be repeatable, chips are put into rectangular borosilicate glass vials that hold 48 LiF chips each.  These
vials are slipped into a borosilicate glass rack so they can be placed all at once into ovens maintained at 400|C and
100|C.

Each dosimeter contains four LiF chips, which are enclosed in a two-part threaded assembly made of an opaque
yellow acetate plastic.  A calibration set is prepared each time chips are annealed.  The calibration set is read at the
start of the dosimetry cycle.  The number of dosimeters and exposure levels are determined for each calibration in
order to efficiently use available TLD chips and personnel.  Each calibration set contains from 20 to 50 dosimeters,
which are irradiated at levels between 0 and 80 mR using an 8.5 mCi 137Cs source calibrated by the National
Institute of Standards (NIST) (formerly the National Bureau of Standards).

A factor of 1 mrem (tissue) = 1.050 mR is used for evaluating the dosimeter data.  This factor is the reciprocal of
the product of the roentgen-to-rad conversion factor of 0.958 for 137Cs in muscle and of 0.994, which corrects for
attenuation of the primary radiation beam at the electronic equilibrium thickness.  A rad-to-rem conversion factor of
l.0 for gamma rays is used, as recommended by the International Commission on Radiation Protection (John 1974,
ICRP 1970).  A method of weighted least-squares linear regression is used to determine the relationship between
TLD reader response and dose (the weighting factor is the variance) (Bevington 1969).

The TLD chips used were all from the same production batch and were selected by the manufacturer so that the
measured standard deviation in thermoluminescent sensitivity is 2.0% to 4.0% of the mean at a 10 R exposure.  At
the end of each field cycle, whether a calendar quarter or the Los Alamos Meson Physics Facility (LAMPF) opera-
tion cycle, the dose at each location in the network is estimated from the regression line, along with the upper and
lower confidence limits at the estimated value (Natrella 1963).  At the end of the calendar year, individual field cycle
doses are summed for each location.  The uncertainty is calculated as the summation in quadrature of the individual
uncertainties (Bevington 1969).
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2.  Air Sampling.

a.  Ambient Air.  Samples are collected monthly at all but 1 of the 37 continuously operating stations.
Samples are collected weekly from a station located on the top of the Occupational Health Laboratory (OHL)
building at TA-59.

Airborne particulates are collected from the atmosphere using vacuum pumps with constant flow rates of 2 L/s
(approximately 4 cu ft per minute [cfm]).  The flow rates are multiplied by the total run time to determine the
volume of air sampled.  The particulates are collected on 60 mm diameter polystyrene filters (Microsorban), which
are mounted on charcoal cartridges.  The charcoal cartridge is used to quantitatively determine the presence of
gaseous gamma emitters should an unplanned release occur.

The particulate filters are analyzed monthly for gross alpha and gross beta activity.  Particulate filters and char-
coal cartridges are also analyzed monthly using gamma ray spectrometry.  The filters and cartridges collected from
the OHL building at TA-59 are analyzed by the process described above on a weekly basis.  Particulate filters are
combined and analyzed quarterly for plutonium, americium, and uranium.

Part of the total airflow (200 cm
3
/min) from the above system is passed through a cartridge containing 200 to 300

g of indicating silica gel.  The silica gel absorbs atmospheric water vapor for tritium analysis.  Indicating silica gel is
used to determine if moisture was absorbed through the entire sample during the collection period.  If the gel
indicates breakthrough has occurred, the sample is discarded.

A rotameter, calibrated twice a year using a factory-calibrated flowmeter, is used to determine air flow.  The total
time of operation is multiplied by the average flow rate to determine the volume of air sampled.  The silica gel col-
lected monthly is heated to drive off the moisture collected from the atmosphere.  The moisture is then analyzed for
tritium using liquid scintillation counting.

A specific radioiodine sampling program with five sampling stations has been operating since August 1991.  The
system uses vacuum pumps with constant airflow regulators that sample at 1 cfm.  Cartridges that contain activated
TEDA treated charcoal are used to collect radioiodine as gas.  A 47 mm borosilicate microglass particulate filter is
placed in front of the charcoal cartridge to collect any iodine in particulate form.  Air volumes are determined by
multiplying the constant flow rate (1 cfm) by the total time sampled.  Samples are collected weekly.  Filters and
cartridges are qualitatively analyzed by gamma spectroscopy before they are sent to the analytical laboratory for
quantitative analysis.  No radioiodine was detected in 1992.

Measurements of tritium in rainwater are included in the monitoring results.  This sampling program was initi-
ated to support the Laboratory's Environmental Restoration program and was conducted by the Geology and
Geochemistry Group.  In the laboratory, measurement of tritium in rainwater is accomplished through ultra low-
level beta counting in gas proportional counters.  The tritium content of the rainwater sample is enriched through
electrolysis, and then the water is reduced to hydrogen gas, which is injected into the counter and measured.  The
measurement is compared with background levels and standards before it is released to the investigator.  Levels of
tritium are given in tritium units (TU):  one TU is 3.2 pCi/L of water.

b.  Radioactive Air Emissions Monitoring.  Samples are collected at weekly intervals from 88 monitors.
Sample collection and analysis are performed by personnel from HS-1 and HS-4.
The typical system for monitoring particulate radioactivity in stack emissions consists of one or more sampling or
monitoring probes that continuously extract a representative sample from the stack exhaust stream through the use
of an air sampling pump that passes the sample through a filter on which the particles are trapped.  The pumps typi-
cally sample at a rate of 2 cfm.  The filter, with its trapped particles, is then analyzed for radioactivity.  The filters
are counted for either gross alpha or gross beta activity depending on the isotope(s) that are emitted from the stack.
To determine the total activity released, the radioactivity on the sample filter is multiplied by the ratio of the total
stack flow (during the sampling period) to the volume of air sampled by the pump during the sampling period.  This
total activity is expressed in microcuries or curies.  The radioisotopes of plutonium are not listed separately because
the gross alpha analysis count does not distinguish between the individual isotopes of plutonium.  Likewise, the
gross beta counts analysis does not distinguish between the individual radioisotopes in the group called mixed
fission products.

The typical system for monitoring an effluent or exhaust stream for airborne tritium in the gaseous form (HT,

DT, T
2
) is basically an in-line system in which one or more sampling or monitoring probes continuously extract a

representative sample from the stream and direct it to remotely located tritium measuring instruments through metal



Los Alamos National Laboratory
--------------------   Environmental Surveillance 1992   --------------------

VIII-6

tubing (or lines).  The instruments measure the tritium concentration and, in conjunction with the effluent exhaust

rate, the total 
3
H activity (in curies) released to the environment over a period of time.  At LAMPF, the tritium in the

form of water (HTO) is captured on silica gel, which is changed monthly so that the 
3
H activity can be counted.  At

other facilities such as the Tritium Systems Test Assembly (TSTA) the effluent containing 
3
H activity is captured in

a bubbler system so that the quantities of tritium in HT or HTO can be distinguished.
At LAMPF, the particulate/vapor activation products are captured on paper filters in the case of particulates or on

charcoal filters in the case of vapor products, and total radioactivity is counted.  Gaseous mixed activation products
are counted in a flow-through air ionization chamber to determine total radioactivity.  Isotopic ratios are measured
using high purity germanium (HPGe) detectors.  Stack flow rates are measured by Johnson Controls Inc. (JCI) using
flowmeters that are calibrated at least quarterly using magnehelic gauges that are traceable to NIST standards.

The following procedures have been documented and approved by the Health Physics Policy and Programs
Group (HS-12):

• the calibration of flowmeters used in stack effluent sampling;

• traverse flow measurements;

• Sutorbilt maintenance procedures;

• assembly and service of Sutorbilt air sampling system (air sampling pumps used to collect stack air samples);

• calibration procedures of magnehelic gauges (to calibrate the flowmeters); and

• special monitoring instructions for air sampling.
The following procedures have been documented and approved by HS-4:

• instrumentation and calibration;

• instrument issue and recall;

• calibration of fixed tritium measuring instruments at TSTA, TA-3-16, TA-21-209, TA-33-86, TA-35-213,
TA-55-PF4, TA-16-205;

• calibration procedures for the TSTA stack bubbler;

• calibration and maintenance of the TA-55 CAM facility, TA-3-40-RM E28;

• gamma spectroscopy of stack filters and water samples from LAMPF;

• operation of the IMPULSE alpha analysis system (used to transfer data from HS-4 to databank on OF-VAX
computer); and

• liquid scintillation analysis.

c.  Nonradioactive Air.  The criteria pollutant monitoring station owned by the Laboratory is located south
of TA-49, adjacent to Bandelier National Monument.  This station, which began operation in the second quarter of
1990, continuously monitors air concentrations of nitrogen dioxide (NO

2
), ozone (O

3
), and sulfur dioxide (SO

2
).

Filters to trap small particulate matter (less than 10 µm in diameter - PM
10

+  ) are collected every 6 days and

weighed.  Once each month, the New Mexico Environment Department (NMED) audits the flow rate of the
instrumentation.

Atmospheric visibility is also analyzed using a transmissometer.  A 10 minute measurement is taken every hour,
on a 24 h/day basis.  The visibility is measured between TA-49 and TA-33, a distance of 4.58 km (2.84 mi).  Air
Resources of Fort Collins, Colorado, is responsible for data quality.

Acid deposition from precipitation is measured once per week.  Water samples are examined in the field for
visible contamination, pH, and electrical conductivity.  Samples are sent to Colorado State University (CSU) to be
further analyzed for inorganic content and pH.  Blind samples are audited by CSU twice per year, and equipment
checks are made once every three years.

Beryllium is monitored on the continuous ambient air monitors that are operated as part of the ambient radionu-
clide monitoring system.  The samples are taken using a flow rate of 6 cfm.  The flow rate is calibrated to a dry gas
flow meter which in turn is calibrated to a NIST spirometer.  The equipment operates continuously, and samples are
collected monthly.  A composite of the monthly samples is generated quarterly.
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3.  Water Sampling.

a.  Surface Water and Groundwater.  Surface water and groundwater sampling stations are grouped by
location (off site regional, off site perimeter, and on site) and hydrologic similarity.  Water samples are collected
once a year.  Samples from wells are collected after sufficient water has been pumped or bailed to ensure that the
sample is representative of the aquifer.  Spring samples (groundwater) are collected at the discharge point.

The water samples are collected in 4 L polyethylene bottles for radiochemical analyses.  The 4 L bottles are
acidified in the field with 5 mL of concentrated nitric acid and then are returned to the laboratory within a few hours
of sample collection for filtration through a 0.45-µm membrane filter.  The samples are routinely analyzed for 

3
H,

137Cs, uranium, 238Pu, and 239,240Pu, as well as for gross alpha, beta, and gamma activities.  Selected samples are also
analyzed for 

241
Am, 

90
Sr, and accelerator-induced activation products.  Analytical methodology and its QAP are

discussed in Section VIII.D.  Detailed container and preservation requirements of EM-9 are documented in a
handbook (Williams 1990).

Water samples for inorganic and organic chemical analyses are collected at the same time.  Most samples col-
lected for inorganic analyses are put into three 1 L polyethylene bottles: one with no additives, one with sulfuric
acid, and one with nitric acid to provide the proper range of preservatives for the analysis performed.  When neces-
sary, additional containers with appropriate preservatives are collected for mercury, cyanide, and sulfide analyses.
For selected samples, additional glass containers are collected for organic analyses.  Details of container and preser-
vation requirements, and identification of EPA methodology for each analysis are contained in the EM-9 handbook
(Williams 1990).

Samples of run-off are analyzed for radionuclides in solution and suspended sediments.  The samples are filtered
through a 0.45 µm filter.  Solution is defined as the filtrate passing through the filter; suspended sediment is defined
as the residue on the filter.

b.  National Pollutant Discharge Elimination System.  Personnel from EM-8 complete sample collection,
preservation, and field analysis of the Laboratory's industrial outfall discharges that are regulated through NPDES
permits.  Industrial effluent samples are collected for specific parameters at the monitoring frequencies and locations
specified in the NPDES permit.  Monitoring is conducted according to EPA-approved methods documented in 40
CFR Part 136 and NPDES Permit Nos. NM0028355 and NM0028576.  Chain-of-custody (COC) procedures for
sample collection and analysis are conducted during sampling for NPDES industrial compliance.

EM-9 analyzes industrial discharges for pollutants listed in the NPDES permits.  Samples are tested according to
EPA-approved methods documented in 40 CFR Part 136, "Guidelines Establishing Test Procedures for Analysis of
Pollutants under the Clean Water Act; Final Rule and Technical Amendments" (EPA 1991) or otherwise specified in
the NPDES permits.

Treated effluent samples are collected from the sanitary treatment plants by JCI Environmental (JENV) labo-
ratory in accordance with the monitoring conditions specified in NPDES Permit NM0028355.  Representative sam-
ples are collected from the monitoring points designated for each outfall in the permit.  Sample collection and preser-
vation are conducted according to test procedures approved under 40 CFR 136.  COC procedures are used by JENV
for sample collection and analysis.  JENV conducts the sanitary wastewater testing for pollutants listed in the
NPDES permit.  Testing procedures are conducted according to the seventeenth edition of "Standard Methods for
the Examination of Water and Wastewater" (APHA 1989) and other conditions specified by the NPDES permit.

All instruments used for sanitary and industrial field and laboratory analyses are routinely serviced and cali-
brated; records are properly maintained.  Measurements are made in accordance with the NPDES permit QA
requirements, 40 CFR Section 122.41.  QA procedures include the use of duplicate, replicate, and spike analyses;
sample splits; outside reference samples; blanks; reagent blanks to check for sources of error; and method verifica-
tion.  Both JENV and the EM-9 laboratories participate in the National Discharge Monitoring Report Quality Assur-
ance Program.  EM-9 also participates in the EPA Water Pollution Study for blind spike analyses.  The Laboratory's
NPDES program is subject to compliance evaluation inspections by EPA and NMED on an annual basis.

c.  Storm Water Sampling and Data Collection.  Data that characterize storm water discharges are valuable
to authorities issuing permits and the recipients of permits for several reasons.  First, storm water sampling provides
a means for evaluating the environmental risk of storm water discharge by identifying the types and amounts of
pollutants present.  Evaluating these data helps to determine the relative potential for the storm water discharge to
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contribute to violations of water quality standards.  Storm water sampling data can also be used to identify sources
of pollutants.  These sources can then be either eliminated or individually controlled through the permit.

With this in mind, LANL targeted specific areas from the list of identified industrial facilities within the Labo-
ratory to monitor storm water discharges.  Each site was examined to determine existing point source discharges of
storm water run-off and to list potential pollutant sources exposed to rainfall.

Beginning in spring 1991, wooden flumes were installed so that storm water run-off could be manually collected.
The sites were selected to obtain representative data from a variety of locations around the Laboratory.  Each flume
was placed in the drainage believed to be the most representative and/or "worst case" (with the highest potential for
containing pollutants) for each location.

Twenty-five sites were selected for storm water monitoring, and run-off from eight of these was sampled during
storm events from May through August 1992.  Both grab and composite samples were taken using EPA protocols
under the direction of EM-8.  The samples were then shipped to an independent analytical laboratory for testing.
The list of parameters tested for are from the list of 126 primary pollutants (40 CFR 423, Appendix A), selected
from 2F Part VII Pollutants and Radiochemistry.

d.  Safe Drinking Water Act.  The sampling program for drinking water quality is designed to meet or exceed
regulatory requirements under the Federal Safe Drinking Water Act (SDWA) and the New Mexico Environmental
Improvement Act.  Sampling locations, frequencies, preservation, handling, and analyses follow the requirements
specified in federal and state regulations.  Samples are drawn from the individual water supply well heads for
volatile organic compounds (VOCs) and microbiological analyses.  Samples for all other types of analyses for reg-
ulatory compliance are drawn from the taps in the water distribution system.

Samples are drawn at taps on the individual water supply well heads for VOCs at least once every year.  Samples
are collected in 40 mL glass septum vials.  Travel blanks are submitted with the well head VOC samples.

Well head samples are drawn on a monthly basis for microbiological quality, which include total coliforms and
noncoliforms analyses and heterotrophic plate counts.  Autoclaved 100 mL polyethylene bottles are used to collect
microbiological samples.

Samples for inorganic chemicals and radiochemistry are collected annually from locations in the distribution
system that are representative of the well fields and major service areas.  Samples are collected in 1 L polyethylene
containers.

Trihalomethane (THM) samples are collected on a quarterly basis from six sampling locations spread throughout
the distribution system.  These are Barranca Mesa School, North Community Fire Station, Los Alamos Airport,
White Rock Fire Station, S-Site Fire Station, and TA-33, Building 114.  The sample containers are 40 mL glass
septum vials.  Travel blanks are submitted with the distribution system THM samples.

Microbiological samples are also collected throughout a network of approximately 80 locations throughout the
distribution system.  The sampling sites are rotated so that at least 40 samples from throughout the system are taken
each month.  Samples are analyzed for total coliforms, fecal coliforms, and noncoliform bacteria.  Autoclaved 100
mL polyethylene bottles are used to collect microbiological samples.

Microbiological sampling and analyses are performed by personnel of the JENV, certified by the State of New
Mexico for microbiological compliance analysis.  Certification requirements include proficiency samples, mainte-
nance of an approved QA/QC program, and periodic audit by the State Scientific Laboratory Division (SLD).

Chemical and radiochemical sampling is performed by LANL staff certified by NMED to do drinking water
compliance sampling.  These samples are sent to SLD in Albuquerque for analysis.  The SLD QA/QC program is
certified by the EPA.
4.  Soil and Sediment Sampling.
The soil sampling procedure involves taking five plugs, 75 mm (3.0 in.) in diameter and 50 mm (2.0 in.) deep, at the
center and corners of a 10 m (33 ft) square area.  The five plugs are combined to form a single composite sample for
radiochemical analyses.

Sediment samples are collected from dune buildup behind boulders in the main channels of perennially flowing
streams.  Samples from the beds of intermittently flowing streams are collected by scooping a line of uniform depth
across the main channel.  Reservoir sediments are collected from a boat, using an Eckman dredge.  Bottom reservoir
sediments are collected from an area 10 cm by 15 cm (4 in. by 6 in.) to a depth of 5 cm (2 in.).
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Depending on the reason for taking a particular soil or sediment sample, it may be analyzed for any of the
following:  gross alpha and gross beta activities, 90Sr, uranium, 137Cs, 238Pu, 239,240Pu, 

241
Am, and possibly selected

accelerator-induced activation products.  Moisture distilled from soil and sediment samples may be analyzed for 3H.
5.  Foodstuffs Sampling.
Produce from off site and on site is sampled annually.  Fish from reservoirs upstream and downstream from the
Laboratory are sampled annually.  Bees and honey are also sampled.

Produce and soil samples are collected from local gardens in the fall of each year (Salazar 1984).  Each produce
or soil sample is sealed in a labeled plastic bag.  Samples are refrigerated until prepared for chemical analyses.  Pro-
duce samples are washed, as if prepared for consumption, and quantitative wet, dry, and ash weights are determined.
Soils are split and dried at 100|C (212|F) before analysis.  A complete sample bank is kept until all radiochemical
analyses have been completed.  Water is distilled from samples and submitted for tritium analysis.  Produce ash and
dry soil are submitted for analyses of 90Sr, 137Cs, uranium, 238Pu, and 239,240Pu.

At each reservoir, hook and line, trot line, or gill nets are used to capture fish (Salazar 1984).  Fish samples are
transported under ice to the laboratory for preparation.  Fish are individually washed, as if for consumption, and
dissected.  Wet, dry, and ash weights are determined, and ash is submitted for analysis of 90Sr, 137Cs, uranium, 238Pu,
and 239,240Pu.

Bees and honey are collected by a professional (contract) bee keeper.  Approximately 500 g of bees are collected.
The frames of honey are enclosed in large plastic bags, marked for identification, and transported in an ice chest to
the laboratory.  At the laboratory, the honey is separated from the combs into 500 mL polyethylene bottles by a heat
lamp.  The bees and honey samples are submitted directly for radiochemical analyses.
6.  Meteorological Monitoring.

For the most part, meteorological monitoring sites are located in areas that provide good exposure to the pro-
cesses being monitored.  Wind and temperature measurements are made from towers of open lattice construction
with instruments mounted on booms that project out from the towers toward the west a distance at least two tower
cross sections; thus, flow distortion caused by the tower is minimized for prevailing southerly flow during the day
and westerly flow during the night.  All temperature sensors are aspirated to minimize radiative effects.  Towers are
located in open areas where anemometers and rain gauges are outside the wake effects of trees and buildings, and
upward looking radiometers have an unrestricted view of the sky.  The measurements of temperature, humidity, and
surface energy fluxes are thought to be representative of the measurements from natural meadows found in the
transition zone between piñon and juniper woodlands and ponderosa pine forest.

Each tower has its own data logger programmed to handle all signal conditioning, computation of statistical
values, and interim data storage.  Data loggers are automatically called by computers every 15 minutes via standard
phone lines and modems.  Once in the computers, the data are processed to generate summary tables and plots for
characterizing current and past conditions and for quality control.

Because the Laboratory site is topographically complex, it is difficult to design a meteorological monitoring
network capable of capturing the full spatial variability of all the measured variables.  Quantifying the representa-
tiveness of the wind measurements is an especially difficult task.  Adequacy of the current network of four towers
depends on meteorological conditions and on the applications of the data.  When the data are used to compute
statistics for periods of several days or more, results for a particular tower site are thought to be representative of an
area (on the plateau) a few kilometers in radius.  When the application is modeling plume transport in a stable
atmosphere, this radius may shrink to a few hundred meters.

Because the atmospheric state variables (temperature, pressure, and moisture) depend mostly on elevation,
interpolation between measurement sites is usually well justified.

The current rain gage network documents the east-to-west gradient in the annual precipitation well enough for
most purposes; however, the seven station network is inadequate for delineating smaller scale spatial or temporal
patterns.

The components of the surface radiation and energy balances are expected to show considerable spatial variabil-
ity; however, most applications using these data have not required great accuracy.  Recent inquiries about
evapotranspiration, which is related to the latent heat flux, may make it necessary to revise measurement strategies
in this area.

Most signals are sampled every 3 s and averaged over 15 min so there are 300 samples per average signal. This
averaging filters out most of the fluctuations that are generally attributed to turbulence.  The 15 min average for
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wind is used to represent the mean wind.  The standard deviations of the fluctuations in the vertical speed and hori-
zontal wind direction are also computed every 15 min (also based on an average sample size of 300), and the results
are used to characterize the turbulence in the vertical and horizontal planes, respectively.

Signals used in estimating turbulent eddy fluxes are sampled at 2 Hz and are combined in a covariance
calculation every 15 min; thus the sample size for the flux variables is 1,800.

The sonic, detection, and ranging (SODAR) variables give spatial as well as temporal averages of the wind.  The
SODAR system is a remote sensing device that samples the wind over 30 m (98 ft), nonoverlapping layers from 60
to 720 m (197 to 2,360 ft) above the ground, depending on conditions.  Each layer is sampled once every 16.7 s and
averaged over 15 min.  This gives a maximum sample size of 54; however, in practice the sample size is often less
than 54 because conditions are often less than optimal for acoustic returns.  Studies (for example, Kaimal 1984)
show that the root-mean-square (RMS) difference between tower- and SODAR-derived wind directions is approxi-
mately 25|, and the RMS difference in speed is approximately 1 m/s (3.2 ft/s).  Preliminary comparisons between
tower- and SODAR-derived winds at the TA-6 site show that the RMS difference is close to 20|.  However, much
larger differences have been observed at times, especially below 120 m (394 ft), and these have been attributed to
spurious echoes that occur at the TA-6 site under certain conditions.  Efforts have been made to minimize this echo
interference.  The SODAR system also calculates RMS values of wind direction and vertical speed; however,
because of the small sample size, little confidence can be placed in estimates.

All instrumentation is audited twice during the year.  The winter audit is conducted by local staff and the summer
audit is conducted by an external, independent contractor.  No significant problems were identified by either audit in
1992 (META 1992).

Quality control of the data consists of automatic edits based on range checking, a daily review of computer-
generated tables and plots, and weekly inspection of time series plots of all signals.  The fraction of high-quality data
recovered during the year exceeded 95%.

D.  Analytical Chemistry

1.  Methodology.
a.  Introduction.  Most analytical chemistry services are provided by the Laboratory's EM-9 Group.  The

EM-9 Sample Management Section functions as an interface between the group and its customers.  This section
provides the sample collector with presampling information about sample containers, sample volumes, and sample
preservation techniques.  Collection of samples for chemical and radiochemical analyses follows a set procedure to
ensure proper sample collection, documentation, submittal for chemical analysis, and posting of analytical results.
Before sample collection, the Sample Management Section discusses the schedule and procedures to be followed
with the sample collector.  The discussion includes

• number and type of samples;

• type of analyses and required limits of detection;

• proper sample containers;

• preparation of sample containers with preservative, if needed; and

• sample schedule to ensure minimum holding time so that analyses comply with EPA criteria.
After a sample is collected, it is delivered to the EM-9 Sample Management Section, where the pertinent infor-
mation is entered into the EM-9 Laboratory Information Management System, and the request is given a form num-
ber.  Each number, representing a single sample, is assigned to a particular station and is entered into the collector's
log book.  The processing of samples includes (1) validating all samples for sampling correctness and integrity, (2)
scheduling and labeling all samples for analysis, (3) initiating internal COC procedures for all samples, and (4)
arranging for the proper disposal of any unused portions of samples.

The request form number is entered in the collector's log book opposite sample numbers submitted, along with
the date the sample was delivered to EM-9.  EM-9 provides COC forms for the samples once they are received if
COC did not begin in the field.  The date, time, temperature (if the sample is water), and other pertinent information
and remarks are entered opposite the sample number and station previously listed in the log book.  The sample
container is labeled with station name, sample number, date, and preservative, if added.



Los Alamos National Laboratory
--------------------   Environmental Surveillance 1992   --------------------

VIII-11

The analytical request form contains the following information related to ownership and the program submitted:
(1) requester, i.e., sample collector; (2) program code; (3) sample owner, i.e., program manager; (4) date; and (5)
total number of samples.  The second part of the request form contains (1) sample number or numbers; (2) medium,
e.g., water; (3) types of analyses, i.e., specific radionuclide and/or chemical constituents; (4) technique, i.e., analyti-
cal method to be used for individual constituents; (5) analyst, i.e., chemist to perform analyses; (6) priority of sample
or samples; and (7) remarks.  One copy of the form goes to the collector for filing, one is kept by the Sample
Management Section, and the other copies accompany the sample.

The analytical results are returned to the sample collector, who posts the data according to sample and station
taken from the log book.  These data sheets are included in the final report.

b.  Radioactive Constituents.  Environmental samples are routinely analyzed for the following radioactive
constituents:  gross alpha, beta, and gamma; isotopic plutonium; americium; uranium; cesium; tritium; and stron-
tium.  Detailed procedures are published in the EM-9 Analytical Methods Manual (Gautier 1986).  Occasionally,
other radionuclides from specific sources are determined:  7Be, 22Na, 40K, 51Cr, 60Co, 65Zn, 83Rb, 106Ru, 134Cs, 140Ba,
152Eu, 154Eu, and 226Ra.  All but 226Ra are determined by gamma-ray spectrometry on large HPGe detectors.  The

requirements for detection of 
137

Cs in drinking water have been lowered to 10 pCi/L.  To achieve this detection
limit, a HPGe detector was reconfigured in a new shielded chamber that provides lower background.  This detector
appears to be able to attain the 10 pCi/L detection limit.  Many of the 1992 water samples were counted in this new
configuration.  Depending on the concentration and matrix, 226Ra is measured by emanation or by gamma-ray spec-
trometry of its 214Bi decay product.

During 1992, the criteria for uranium analyses were changed to require lower detection limits and better

estimates of the 
238

U/
234

U activity ratio.  These requirements were achieved through measurement by alpha spec-
trometry.  Depending on the need, uranium analyses for 1992 were performed by the following methods.  An induc-
tively coupled plasma mass spectrometer (ICPMS) was used for total uranium determination for water samples and

for some high mass samples.  Alpha spectrometry was used for air and water samples where the 
234

U concentration

was of interest.  ICPMS and alpha spectrometry were used for the determination of 
235

U in soil samples when the
level of enrichment or depletion was of concern.  Delayed neutron activation (DNA) was used for most high mass
samples until the Omega West Reactor was shut down.  Kinetic phosphorimetric analysis (KPA) was initiated to
replace DNA.

The KPA method appears to be very useful for uranium determinations where total uranium results are adequate.
The procedure has detection limits below ambient levels for all media analyzed to date and appears to be less costly
than other methods.  KPA will be the method of choice for total uranium determination for all media that were
previously analyzed by DNA.

c.  Stable Constituents.  A number of analytical methods are used for various stable isotopes.  The choice of
method is based on many criteria, including the operational state of the instruments, time limitations, expected con-
centrations in samples, quantity of sample available, sample media, and EPA regulations.  Instrumental techniques
available include neutron activation, atomic absorption, ion chromatography, color spectrophotometry (manual and
automated), potentiometry, combustion analysis, ICPMS, and inductively coupled plasma atomic emission spec-
trometry.  Standard chemical methods are also used for many of the common water quality tests.  Atomic absorption
capabilities include flame, furnace, and cold vapor, as well as flame emission spectrophotometry.  The methods used
and references for determination of various chemical constituents are presented elsewhere (Gautier 1986).

d.  Organic Constituents.  Environmental soil and water samples are analyzed using EPA procedures outlined
in EPA SW-846 (EPA 1989d) or modified procedures (Gautier 1986) that meet QA criteria outlined in Chapter 1 of
SW-846, as shown in Table VIII-1.  Methods used are supported by documented spike/recovery studies, method and
field blanks, matrix spikes, surrogate spikes, and blind QC samples.  VOCs are analyzed using Method 8260,
SW-846.  Tables D-20 and D-21 list VOCs on the target list for water and soil samples, respectively. Semivolatile
organic compounds (SVOCs) are analyzed using Method 8270, SW-846.  Table D-22 is the target list for SVOCs in
water.  Soil-gas (pore-gas) monitoring is performed by collecting organic vapors on charcoal, extracting the charcoal
with CS

2
 and analyzing the CS

2
 extracts using gas chromatography/mass spectrometry (GC/MS).  Soil-gas target

compounds are listed in Table D-23, and the Toxicity Characteristics Leaching Procedure (TCLP) target compounds
are listed in Table D-24.
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Instruments available for organic analysis include GC/flame ionization detector, GC/electron capture detector,
GC/MS, high performance liquid with ultraviolet (UV) and refractive index detectors, a Fourier transform infrared
spectrometer, and a UV/visible spectrophotometer.  Sample preparation methods include:  Soxhlet extraction, ultra-
sonic extraction, continuous liquid/liquid extraction, Kuderna Danish concentration, evaporative blowdown, and gel
permeation chromatography cleanup of sample extracts.

Table VIII-1.  Method Summary (Organic Compounds)

Analyte Matrix Methoda Techniqueb

____________________________________________________________________

VOCs Air + GC/MS
Soil 8260 PAT/GC/MS
Water 8260 PAT/GC/MS

TCLP Soil 1311; 8080; GC/ECD
8150; 8260;
8270

PCBs Water 8080 GC/ECD
Soil 8080 GC/ECD
Oil IH 320 GC/ECD

SVOCs Soil and waste 8270 GC/MS
_______________
aIndustrial hygiene (IH).
bGas chromatograph (GC), purge and trap (PAT), electron capture detection (ECD),
  and mass spectrometer (MS).
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Organic mixed waste analyses are performed for samples containing up to 100 nCi/g (solids/sludges) or 100
nCi/L (solutions) alpha, beta, or gamma.  Higher level samples are analyzed on a case-by-case basis.  New methods
are being developed for routine analysis of mixed waste greater than 100 nCi/g (or 100 nCi/L).
2.  Quality Evaluation Program.

a.  Introduction.  Control samples are analyzed in conjunction with the normal analytical chemistry workload.
Such samples consist of several general types:  calibration standards, reagent blanks, process blanks, matrix blanks,
duplicates, spikes, and reference materials.  Analysis of control samples fills two needs in analytical work:  (1) it
provides QC over analytical procedures so that problems that might occur can be identified and corrected, and (2)
data obtained from analysis of control samples permit evaluation of the capabilities of a particular analytical
technique to determine a given element or constituent under a certain set of circumstances.

Blind QC samples are numbered to resemble unknown samples in a set.  The concentrations of the analytes of
interest are not revealed until after the data have been formally reported.  These samples are submitted to the labo-
ratory at regular intervals and are analyzed in association with other samples; that is, they are not handled as a
unique set of samples.  Up to 10% of stable constituent, organic, and selected radioactive constituent analyses are
run as QC samples using the materials described above.  A detailed description of EM-9's QAP and a complete
listing of results have been published annually since 1976 (Gautier 1991).

b.  Radioactive Constituents.  In addition to samples prepared internally, QC and QA samples for radioactive
constituents are provided by outside agencies.  The Quality Assurance Division of the Environmental Monitoring
Systems Laboratory (EPA, Las Vegas) provides water, milk, and air filter samples for analysis of gross alpha, gross
beta, 3H, 40K, 60Co, uranium, 65Zn, 90Sr, 106Ru, 131I, 134Cs, 137Cs, 226Ra, and 239,240Pu as part of an ongoing laboratory
intercomparison program.  NIST provides several soil and sediment standard reference materials (SRMs) for
environmental radioactivity.  These SRMs are certified for 60Co, 90Sr, 137Cs, 226Ra, 238Pu, 239Pu, 241Am, and several
other nuclides.  The DOE's Environmental Measurements Laboratory also provides QA samples.

Soil, rock, and ore samples obtained from the Canadian Geological Survey (CGS) are used for QA of uranium
and thorium determinations in silicate matrices.  EM-9's own in-house standards are prepared by adding known
quantities of liquid SRMs for radioactivity, prepared by NIST to blank matrix materials.

c.  Stable Constituents.  QA for the stable constituent analysis program is maintained through analyses of cer-
tified or well-characterized environmental materials.  NIST has a large set of silicate, water, and biological SRMs.
EPA distributes standards for minerals and other trace constituents in water .  Rock and soil reference materials have
been obtained from the CGS and the United States Geological Survey.  Details of this program have been published
elsewhere (Gautier 1991).  Stock solutions of inorganic analytes are prepared and spiked on blank matrices by EM-
9's Quality Assurance Section.
The analytical QC program for a specific batch of samples is a combination of many factors.  These include the "fit
of the calibration," instrument drift, calibration of the instrument and/or reagents, recovery for SRMs, and precision
of results.

d.  Organic Constituents.  Soil samples are analyzed for VOCs, SVOCs, pesticides, and herbicides for
compliance work done under RCRA.  Certified matrix-based reference materials are not available for these analyses,
so stock solutions of the analytes are prepared and spiked directly on blank soil by the Quality Assurance Section.
Because homogeneity of the sample can not be ensured, the entire sample is analyzed.  VOCs are analyzed by
GC/MS and are spiked in the microgram-per-kilogram range.
The majority of water samples submitted during 1992 were environmental compliance samples analyzed for
pesticides, herbicides, VOCs, SVOCs, and PCBs.  Methods were developed and refined for in-house preparation of
QC samples for VOCs and SVOCs in water.

Oil samples are received for the analysis of PCBs and organic solvents.  QC samples for PCBs are prepared by
diluting EPA standards or by preparing standards in hexane from the neat analyte.  In the United States, the only
PCBs that have been found in transformers have been PCBs 1242, 1254, and 1260.  Samples submitted for analysis
have contained only these PCBs, so only these have been used to spike QC samples.  Vacuum pump oil was chosen
for the oil base blank after an experiment with various brands of motor oil was complicated by excessive matrix
interferences.
3.  Data Handling of Radiochemical Samples.

Measurements of radiochemical samples require that analytical or instrumental backgrounds be subtracted to
obtain net values.  Thus, net values are sometimes obtained that are lower than the minimum detection limit of the
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analytical technique.  Consequently, individual measurements can result in values of positive or negative numbers.
Although a negative value does not represent a physical reality, a valid long-term average of many measurements
can be obtained only if the very small and negative values are included in the population calculations (Gilbert 1975).

For individual measurements, uncertainties are reported as one standard deviation.  The standard deviation is
determined from the propagated sources of analytical error.
Standard deviations for the station and group (off-site regional, off-site perimeter, and on site) means are calculated
using the following equation:

where

ci = sample i,

∞
c
+

 = mean of samples from a given station or group, and

N = number of samples comprising a station or group.

This value is reported as the uncertainty for the station and group means.
4.  Indicators of Analytical Accuracy and Precision.

Accuracy is the degree of difference between average test results and true results when the latter are known or
assumed.  Precision is the degree of mutual agreement among replicate measurements (frequently assessed by cal-
culating the standard deviation of a set of data points).  Accuracy and precision are evaluated from results of analy-
ses of reference materials.  These results (r) are normalized to the known quality in the reference material to permit
comparison among references of a similar matrix containing different concentrations of the analyte:

A mean value R for all normalized analyses of a given type is calculated as follows for a given matrix type (N is total
number of analytical determinations):

Standard deviations of R are calculated assuming a normal distribution of the population of analytical determinations
(N):
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These calculated values are presented as the EM-9 "Ratio | Std Dev" in Tables D-25 to D-33.  The mean value of R
is a measure of the accuracy of a procedure.  Values of R greater than unity indicate a positive bias in the analysis;
values less than unity, a negative bias.  The standard deviation is a measure of precision.  Precision is a function of
the concentration of analyte; that is, as the absolute concentration approaches the limit of detection, precision
deteriorates.  For instance, the precision for some determinations is quite good because many standards approach the
limits of detection of a measurement.  We address this issue by calculating a new QA parameter:

where _X+
E
 is the experimentally determined mean elemental concentration based on N measurements, and _X+

C
 is

the certified or consensus mean elemental concentration.  The total standard deviation, S
T
, of X

E
 - X

C
 is given by:

where U
E
 is the standard deviation of a single experimentally determined measurement, and S

c
 is the standard

deviation of the certified or consensus mean elemental concentration.
Analyses are considered under control if the absolute value of the difference between our result (_X+

E
 + ) and the

certified or consensus mean (_X+
c
 + ) is within the propagated standard deviation of the experimental uncertainty

(U
E
 + ) and of the certified mean (S

c
 + ).  N is equal to the number of measurements on a sample, and in this case, is

equal to 1.  This concept, an adaptation of Dixon and Massey (Dixon 1969), is expressed in the following equation
to include the experimental uncertainty:

The test statistics used in this document are based on 5% and 0.2% levels of significance.  The respective critical
regions are defined for values of z between 2 and 3.  Data having a calculated z value 2 are accepted as in control at
the 5% level of significance.  Data that have a calculated z value >2 and 3 are considered at the warning level, or the
0.2% level of significance.  Data with a z value >3 are considered out of control.  These test statistics are also
incorporated in the QACHECK computer program.

The percentage of the tests for each parameter where _X+
E
 - _X+

C
 fell within 2 S

T
 (under control), between 2S

T

and 3S
T
 (warning level), or outside >3S

T
 (out of control) is shown in Tables D-26 to D-33.  A summary of the

overall state of statistical control for analytical work done by EM-9 is also provided in Table VIII-2.
Table VIII-3 summarizes recovery information on organic surrogate compounds required for use in the EPA-

Contract Laboratory Program protocol.  Table VIII-4 summarizes EM-9's overall record of meeting EPA SW-846-
specified holding times for samples during 1992.  The data include all samples for which holding times were missed
and the customer elected to either resample or accept the data as usable.  Table D-34 reports the incidence of false
positive results for blank QC samples and false negative results for spiked QC samples at the 95% confidence level.

For all radiochemical and inorganic analyses, more than 90% are within <2 propagated standard deviations of the
certified/consensus mean values (under control). EM-9's performance on most classes of inorganic matrices and
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most classes of radiochemical matrices has remained virtually unchanged since 1991, while it improved its analyses
for radiochemicals in biological samples.  Most stable element matrices were in control and were unchanged from
1991 but the overall control of stable elements on filters declined compared with the 1991 record.  This area will be
the focus of increased QA/QC efforts in the future.  Data on analytical detection limits are given in Table D-35.

Table VIII-2.  Overall Summary of EM-9 Quality Assurance Tests for 1992

Under Control Warning Out of Control
No. of QC <2S

T
2|3S

T
>3S

T

Analysis tests with CV
a

(%) (%) (%)
_________________________________________________________________________

Stable Elements
Filters 14 71 29 +
Soil 432 86 6 8
Water 3,470 95 3 2

Radiochemical Elements
Biologicals 53 94 6 +
Filters 240 96 2 2
Soils 455 92 4 4
Water 1,007 97 2 1

Organic Compounds
Filters 224 99 1 +
Bulk Materials 464 96 1 3
Soil 3,918 95 2 3
Charcoal Tube 1,712 95 4 1
Water 1,179 94 2 4
-------------------------------
a
CV = Certified values.
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Table VIII-3.  Summary of Organic Surrogate Compounds as Required for Compliance
with EPA SW-846 Criteria for 1992

  EPA SW-846 Range    Number of Surrogates  % % of Samples Run
Analysis Low High In-Range Total In-Range with Surrogate

-----------------------------------------------------------------

Volatile Organic Compounds
In Soil

1,2-Dichloroethane d4 70 121 181 210 86 100
Toluene d8 81 117 193 210 92 100
4-Bromofluorobenzene 74 121 192 210 92 100

In Water
1,2-Dichloroethane d4 76 114 70 88 80 98
Toluene d8 88 110 66 88 75 98
4-Bromofluorobenzene 86 115 81 88 92 98

Semivolatile Organic Compounds
In Soil

2-Fluorophenol 25 121 355 372 95 100
Phenol d6 24 113 363 372 98 100
Nitrobenzene d5 23 120 363 372 98 100
2-Fluorobiphenyl 30 115 360 372 97 100
2,4,6-Tribromophenol 19 122 359 372 97 100
p-Terphenyl d14 18 137 330 372 89 100

In Water
2-Fluorophenol 21 100 57 73 78 100
Phenol d6 10 94 61 73 84 100
Nitrobenzene d5 35 114 56 73 77 100
2-Fluorobiphenyl 43 116 56 73 77 100
2,4,6-Tribromophenol 10 123 71 73 97 100
p-Terphenyl d14 33 141 55 73 75 100

Pesticides
In Soil

Dibutyl chlorendate 20 150 95 101 94 100

In Water
Dibutyl chlorendate 24 154 12 13 92 100
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Table VIII-4.  EM-9's Record for Meeting EPA SW-846-Specified
Holding Times during 1992

Number of Total Number
Organic Analysis Analyses Meeting of Analyses % Within

Type EPA Critera Performed EPA Criteria
_____________________________________________________________________________

Extraction holding times

Volatiles in soils 150 158 95
Volatiles in waters 59 68 87
Semivolatiles in soils 341 342 100
Semivolatiles in waters 41 49 84
Pesticides in soils 75 75 100
Pesticides in waters 7 7 100
Herbicides in soils 47 48 98
Herbicides in waters 5 6 83
PCBs in soils 185 252 73
PCBs in waters 26 28 93

Instrument analysis holding times

Volatiles in soils 158 158 100
Volatiles in waters 68 68 100
Semivolatiles in soils 342 342 100
Semivolatiles in waters 49 49 100
Pesticides in soils 75 75 100
Pesticides in waters 7 7 100
Herbicides in soils 48 48 100
Herbicides in waters 6 6 100
PCBs in soils 252 252 100
PCBs in waters 15 28 54
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APPENDIX A

STANDARDS FOR ENVIRONMENTAL CONTAMINANTS

Throughout this report, concentrations of radioactive and chemical constituents in air and water samples are
compared with pertinent standards and guidelines in regulations of federal and state agencies.  No comparable
standards for soils, sediments, and foodstuffs are available.  Los Alamos National Laboratory (LANL or the
Laboratory) operations are conducted in accordance with directives for compliance with environmental
standards.  These directives are contained in Department of Energy (DOE) Orders 5400.1, "General
Environmental Program;" 5400.5, "Radiation Protection of the Public and the Environment;" 5480.1,
"Environmental Protection, Safety, and Health Protection Standards;" 5480.11, "Requirements for Radiation
Protection for Occupational Workers;" and 5484.1, "Environmental Radiation Protection, Safety, and Health
Protection Information Reporting Requirements," Chap. III, "Effluent and Environmental Monitoring Program
Requirements."
Radiation Standards.  DOE regulates radiation exposure to the public and the worker by limiting the radiation
dose that can be received during routine Laboratory operations.  Because some radionuclides remain in the
body and result in exposure long after intake, DOE requires consideration of the dose commitment caused by
inhalation, ingestion, or absorption of such radionuclides.  This evaluation involves integrating the dose
received from radionuclides over a standard period of time.  For this report, 50 yr dose commitments were
calculated using the dose factors from Refs. A1 and A2.  The dose factors adopted by DOE are based on the
recommendations of Publication 30 of the International Commission on Radiological Protection (ICRP).A3

In 1990, DOE issued Order 5400.5, which finalized the interim radiation protection standard (RPS) for the
public.A4  Table A-1 lists currently applicable RPSs, now referred to as public dose limits (PDLs), for oper-
ations at the Laboratory.  DOE's comprehensive PDL for radiation exposure limits the effective dose equivalent
(EDE) that a member of the public can receive from DOE operations to 100 mrem/yr.  The PDLs and the
information in Refs. A1 and A2 are based on recommendations of the ICRP and the National Council on
Radiation Protection and Measurements.A3,A4

The EDE is the hypothetical whole-body dose that would result in the same risk of radiation-induced cancer or
genetic disorder as a given exposure to an individual organ.  It is the sum of the individual organ doses,
weighted to account for the sensitivity of each organ to radiation-induced damage.  The weighting factors are
taken from the recommendations of the ICRP.  The EDE includes doses from both internal and external
exposure.
Radionuclide concentrations in air and water in uncontrolled areas measured by the Laboratory's surveillance
program are compared with DOE's derived air concentrations (DACs) and derived concentration guides
(DCGs), respectively (Table A-2).A5   These guides represent the smallest estimated concentrations in water or
air, taken in continuously for a period of 50 years, that will result in annual EDEs equal to the PDL of 100
mrem in the 50th year of exposure.
In addition to the 100 mrem/yr effective dose PDL, exposures from the air pathway are also limited by the
Environmental Protection Agency's (EPA's) 1989 standard of 10 mrem/yr (effective dose equivalent).A6  To
demonstrate compliance with these standards, doses from the air pathway are compared directly with the EPA
dose limits.  This dose limit of 10 mrem/yr replaced the previous EPA limits of 25 mrem/yr (whole body) and
75 mrem/yr (any organ).A7

Nonradioactive Air Quality Standards.  Federal and state ambient air quality standards for
nonradioactive pollutants are shown in Table A-3.  New Mexico nonradiological standards are generally more
stringent than national standards.

Drinking Water Standards.  For chemical constituents in drinking water, regulations issued by EPA and
adopted by the New Mexico Environment Department (NMED) (Table A-4).

A8   EPA's primary maximum
contaminant level (MCL) is the maximum permissible level of a contaminant in water that is delivered to the
ultimate user of a public water system.

A9   EPA has set "action levels" in lieu of MCLs for lead and copper.  If
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Table A-1.  DOE Public Dose Limits (PDL) for External and Internal Exposures

Exposure of Any Member of the Publica

EDEb at Point of
Maximum Probable Exposure

____________________________________

All Pathways 100 mrem/yrc

EDE at Point of
Maximum Probable Exposure

__________________________________

Air Pathway Only d +10 mrem/yr
Drinking Water ++4 mrem/yr

Occupational Exposurea

Stochastic Effects +5 rem (annual EDEe)

Nonstochastic Effects
Lens of eye 15 rem (annual EDEe)
Extremity 50 rem (annual EDEe)
Skin of the whole body 50 rem (annual EDEe)
Organ or tissue 50 rem (annual EDEe)

Unborn Child
Entire gestation period +0.5 rem (annual EDEe)

_______________

aIn keeping with DOE policy, exposures shall be limited to as small a fraction of the respective annual dose
limits as practicable.  DOE's PDL applies to exposures from routine Laboratory operation, excluding con-
tributions from cosmic, terrestrial, and global fallout; self-irradiation; and medical diagnostic sources of
radiation.  Routine operation means normal, planned operation and does not include actual or potential
accidental or unplanned releases.  Exposure limits for any member of the general public are taken from Ref.
A4.  Limits for occupational exposure are taken from DOE Order 5480.11.

bAs used by DOE, EDE includes both the EDE from external radiation and the committed EDE to individual
tissues from ingestion and inhalation during the calendar year.

cUnder special circumstances and subject to approval by DOE, this limit on the EDE may be temporarily
increased to 500 mrem/yr, provided the dose averaged over a lifetime does not exceed the principal limit of
100 mrem/yr.

dThis level is from EPA's regulations issued under the Clean Air Act (40 CFR 61, Subpart H).

eAnnual EDE is the EDE received in a year.
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Table A-2.   DOE's Derived Concentration Guides (DCGs) for Water and
Derived Air Concentrations (DACs)a

DACs (µCi/mL)
DCGs for Water DCGs for -------------------
in Uncontrolled Drinking Water Uncontrolled Controlled

Nuclide Areas (µCi/mL) Systems (µCi/mL) Areas Areas
____________________________________________________________________________________

     3 H 2 + 10−3 8   + 10−5
1 + 10−7 2 + 10−5

    7Be 1 + 10−3 4   + 10−5
4 + 10−8 8 + 10−6

  89Sr 2 + 10−5 8   + 10−7
3 + 10−10 6 + 10−8

  90Srb 1 + 10−6 4   + 10−8
9 + 10−12 2 + 10−9

137Cs 3 + 10−6 1.2 + 10−7
4 + 10−10 7 + 10−8

234U 5 + 10−7 2   + 10−8
9 + 10−14 2 + 10−11

235U 6 + 10−7 2.4 + 10−8
1 + 10−13 2 + 10−11

238U 6 + 10−7 2.4 + 10−8
1 + 10−13 2 + 10−11

238Pu 4 + 10−8 1.6 + 10−9
3 + 10−14 3 + 10−12

239Pub 3 + 10−8 1.2 + 10−9
2 + 10−14 2 + 10−12

240Pu 3 + 10−8 1.2 + 10−9
2 + 10−14 2 + 10−12

241Am 3 + 10−8 1.2 + 10−9
2 + 10−14 2 + 10−12

(µg/L) (µg/L) (pg/m3) (pg/m3)

_______________________________________________________________

Natural Uranium 8 + 10−1 3 + 10−2
1 + 105 3 + 107

-------------------
aGuides for uncontrolled areas are based on DOE's PDL for the general publicA4; those for controlled areas are
based on occupational RPSs for DOE Order 5480.11.  Guides apply to concentrations in excess of those
occurring naturally or that are due to worldwide fallout.

bGuides for 239 Pu and 90Sr are the most appropriate to use for gross alpha and gross beta, respectively.

more than 10% of the samples from specified sites exceed the action level, the agency that manages the
public water supply must initiate a corrosion control program.  EPA's secondary water standards, which are not
included in the NM Water Supply Regulations and are not enforceable, relate to contaminants in drinking
water that primarily affect aesthetic qualities associated with public acceptance of drinking water.A9  There
may be health effects associated with considerably higher concentrations of these contaminants.

Radioactivity in drinking water is regulated by EPA regulations contained in 40 CFR 141A9 and New
Mexico Water Supply Regulations, Sections 206 and 207.A8  These regulations provide that combined 226Ra
and 228 Ra may not exceed 5 + 10−9  µCi/mL.  Gross alpha activity (including 226Ra, but excluding radon and
uranium) may not exceed 15 + 10−9  µCi/mL.

A screening level of 5 + 10−9  µCi/mL for gross alpha is established to determine when analysis specifically
for radium isotopes is necessary.  In this report, plutonium concentrations are compared with both the EPA
gross alpha standard for drinking water (Table A-4) and the DOE guides calculated for the DCGs applicable to
drinking water (Table A-2).

For manmade beta- and photon-emitting radionuclides, EPA drinking water standards are limited to concen-
trations that would result in doses not exceeding 4 mrem/yr, calculated according to a specified procedure.  In
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addition, DOE Order 5400.5 requires that persons consuming water from DOE-operated public water supplies do
not receive an EDE greater than 4 mrem/yr.  DCGs for drinking water systems based on this requirement are in
Table A-2.
Surface Water Standards.  In its Resource Conservation and Recovery Act (RCRA) regulations, EPA has
established minimum concentrations of certain contaminants in water extracted from wastes that will cause
the waste to be designated as hazardous because of its toxicity.A10  The toxicity characteristic leaching proce-
dure (TCLP) must follow steps outlined by the EPA in 40 CFR 261, Appendix II.  In this report, the TCLP
minimum concentrations (Table A-5) are used for comparison with concentrations of selected constituents
extracted from the Laboratory's active waste areas.

NMED used numeric Livestock and Wildlife Watering Standards (Table A-6)
A11

 to evaluate requirements
for National Pollutant Discharge Elimination System (NPDES) discharges into normally dry canyons whose
only use is livestock and wildlife watering.  In this report, results of analyses of surface waters and shallow
alluvial water samples are compared with these values whether or not the water is directly from an NPDES
outfall so that compliance can be demonstrated.

Table A-3.  National and New Mexico Ambient Air Quality Standards

Averaging New Mexico Federal Standards

Pollutant Time Unit Standard Primary Secondary
Sulfur dioxide Annual arithmetic mean ppm 0.02 0.03

24 hoursa ppm 0.10 0.14
  3 hoursa ppm 0.5

Total suspended Annual geometric mean µg/m3 60
particulate matter 30 days µg/m3 90

  7 days µg/m3 110
24 hoursa µg/m3 150

PM
10 

b Annual arithmetic mean µg/m3 50 50
24 hours µg/m3 150 150

Carbon monoxide   8 hoursa ppm 8.7 9
  1 houra ppm 13.1 35

Ozone   1 hourc ppm 0.06 0.12 0.12

Nitrogen dioxide Annual arithmetic mean ppm 0.05 0.053 0.053
24 hoursa ppm 0.10

Lead Calendar quarter µg/m3 1.5 1.5

Beryllium 30 days µg/m3 0.01

Asbestos 30 days µg/m3 0.01

Heavy metals 30 days µg/m3 10
(total combined)

Nonmethane 3 hours ppm 0.19
hydrocarbons

_______________
aMaximum concentration, not to be exceeded more than once per year.
bParticles <10 µm in diameter.
cThe standard is attained when the expected number of days per calendar year with maximum hourly average
concentrations above the limit is 1.
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Table A-4.  Maximum Contaminant Levels (MCLs) in the Water Supply for
Inorganic Chemicals, Organic Chemicals, and Radiochemicalsa

Inorganic Chemical Radiochemical
Contaminants Contaminants

____________________________________ __________________________________

Primary Standards MCL (mg/L) MCL
Ag 0.05 Gross alphab 15 + 10−9  µCi/mL
As 0.05 Gross beta & photon 4 mrem/yr
Ba 1 3H 20,000 + 10−9  µCi/mL
Cd 0.010 90

Sr +8 + 10−9  µCi/mL
Cr 0.05

226
Ra & 

228
Ra +5 + 10−9  µCi/mL

F 4.0
Hg 0.002
NO

3
 (as N) 10

Se 0.01
Screening Limits

Gross alphab +5 + 10−9  µCi/mL
Action Levels (mg/L) ( 5 pCi/L)

Pb 0.015
Cu 1.3 Gross beta 50 + 10−9  µCi/mL

(50 pCi/L)

Secondary Standards
Cl 250
Cu 1
Fe 0.3
Mn 0.05
SO

4
250

Zn 5.0
TDSc 500
pH 6.5−8.5
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Table A-4.  (Cont.)

Organic Chemical Contaminants MCL (mg/L)
_______________________________________ _______________

Insecticides:
Endrin (1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,4a,5,6,7,8a-octa hydro-1,4-endo,
  endo-5, 8-dimethano napthalene) 0.0002
Lindane (1,2,3,4,5,6-hexachlorocyclohexane, gamma isomer) 0.004
Methoxychlor (1,1,1-Trichloro-2, 2-bis[p-methoxyphenyl] ethane) 0.1
Toxaphene (C

10
 H

10
 C

l8
 - technical chlorinated camphene, 67-69 percent chlorine) 0.005

Herbicides:
2,4-D, (2,4-Dichlorophenoxyacetic acid) 0.1
2,4,5-TP Silvex (2,4,5-Trichlorophenoxy-propionic acid) 0.01
Total trihalomethanes (TTHM) 0.10

Other Organic Contaminants:
Benzene 0.005
Vinyl Chloride 0.002
Carbon tetrachloride 0.005
1,2-Dichloroethane 0.005
Trichloroethylene 0.005
1,1-Dichloroethylene 0.007
1,1,1-Trichloroethane 0.20
para-Dichlorobenzene 0.075

Microbiological Contaminants MCL
_____________________________________ _______________

Presence of total coliforms 5% of samples/month
Presence of fecal coliforms or Escherichia coli 0 sample/month

_______________

aRefs. A8 and A9.
bSee text for discussion of application of gross alpha MCL and gross alpha screening level of 5 + 10−9  µCi/mL.
cTotal dissolved solids.
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Table A-5.  Levels of Contaminants Determined by the Toxicity
Characteristic Leaching Procedure

a

Contaminant (mg/L)
__________________________________________

Arsenic 5.0
Barium 100.0
Benzene 0.5
Cadmium 1.0
Carbon tetrachloride 0.5
Chlordane 0.03
Chlorobenzene 100.0
Chloroform 6.0
Chromium 5.0
o-Cresol 200.0
m-Cresol 200.0
p-Cresol 200.0
Cresol 200.0
2,4-D 10.0
1,4-Dichlorobenzene 7.5
1,2-Dichloroethane 0.5
1,1-Dichloroethylene 0.7
2,4-Dinitrotoluene 0.13
Endrin 0.02
Heptachlor (and its epoxide) 0.008
Hexachlorobenzene 0.13
Hexachlorobutadiene 0.5
Hexachloroethane 3.0
Lead 5.0
Lindane 0.4
Mercury 0.2
Methoxychlor 10.0
Methyl ethyl ketone 200.0
Nitrobenzene 2.0
Pentachlorophenol 100.0
Pyridine 5.0
Selenium 1.0
Silver 5.0
Tetrachloroethylene 0.7
Toxaphene 0.5
Trichloroethylene 0.5
2,4,5-Trichlorophenol 400.0
2,4,6-Trichlorophenol 2.0
2,4,5-TP (Silvex) 1.0
Vinyl chloride 0.2
_______________
aRef. A

10
.



Los Alamos National Laboratory
--------------------   Environmental Surveillance 1992   --------------------

A-8

Table A-6.  Wildlife Watering Standards
a

Livestock Contaminant Concentration (mg/L)
_______________________________________________________________

Dissolved Al 5.0
Dissolved As 0.02
Dissolved B 5.0
Dissolved Cd 0.05

Dissolved Cr
(+3, +6)

1.0
Dissolved Co 1.0
Dissolved Cu 0.5
Dissolved Pb 0.1
Total Hg 0.01
Dissolved Se 0.05
Dissolved V 0.1
Dissolved Zn 25.0

226
Ra, 

228
 Ra 30 pCi/L

_______________
a  Ref. All
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APPENDIX B

UNITS OF MEASUREMENT

Throughout this report the International System of Units (SI) or metric system of measurements has been used,
with some exceptions.  For units of radiation activity, exposure, and dose, US Customary Units (that is, curie [Ci],
roentgen [R], rad, and rem) are retained as the primary measurement because current standards are written in terms
of these units.  The equivalent SI units are the becquerel (Bq), coulomb per kilogram (C/kg), gray (Gy), and sievert
(Sv), respectively.

Table B-1 presents prefixes used in this report to define fractions or multiples of the base units of measurements.
Scientific notation is used in this report to express very large or very small numbers.  Translating from scientific
notation to a more traditional number requires moving the decimal point either left or right from the number.  If the
value given is 2.0 + 103, the decimal point should be moved three numbers (insert zeros if no numbers are given) to
the right of its present location.  The number would then read 2,000.  If the value given is 2.0 + 10−5, the decimal
point should be moved five numbers to the left of its present location.  The result would become 0.00002.

Table B-2 presents conversion factors for converting SI units into US Customary Units.  Table B-3 presents
abbreviations for common measurements.

Table B-1.  Prefixes Used with SI (Metric) Units

Prefix Factor Symbol
_________________________________________________

mega 1 000 000 or 10
6

M

kilo 1 000 or 10
3

k

centi 0.01 or 10
−2

c

milli 0.001 or 10
−3

m

micro 0.000001 or 10
−6 µ

nano 0.000000001 or 10
−9

n

pico 0.000000000001 or 10
−12

p

femto 0.000000000000001 or 10
−15

f

atto 0.000000000000000001 or 10
−18

a
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Table B-2.  Approximate Conversion Factors for Selected SI (Metric) Units

To Obtain
Multiply SI (Metric) Unit By US Customary Unit
________________________________________________________________________

Celsius (|C) 9/5 + 32 Fahrenheit (|F)
Centimeters (cm) 0.39 Inches (in.)

Cubic meters (m
3
) 35.7 Cubic feet (ft

3
)

Hectares (ha) 2.47 Acres
Grams (g) 0.035 Ounces (oz)
Kilograms (kg) 2.2 Pounds (lb)
Kilometers (km) 0.62 Miles (mi)
Liters (L) 0.26 Gallons (gal.)
Meters (m) 3.28 Feet (ft)
Micrograms per gram (µg/g) 1 Parts per million (ppm)
Milligrams per liter (mg/L) 1 Parts per million (ppm)

Square kilometers (km
2
) 0.386 Square miles (mi

2
)

Table B-3.  Common Measurement Abbreviations and Measurement Symbols

aCi attocurie
ac ft acre feet
Bq becquerel
Btu/yr British thermal unit per year
cc/sec cubic centimeters per second
cfm cubic feet per minute
cfs cubic feet per second
Ci curie
cpm/L counts per minute per liter
fCi/g femtocurie per gram
ft foot
gal. gallon
in. inch
kg kilogram
kg/h kilogram per hour
L liter
lb pound
lb/h pound per hour
lin ft linear feet

m
3
/s cubic meter per second
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Table B-3.  (Cont.)

µCi/L microcurie per liter
µCi/mL microcurie per milliliter
µg/g microgram per gram

µg/m
3

microgram per cubic meter
mL milliliter
mm millimeter
µm micrometer
µmho/cm micro mho per centimeter
µR microroentgen
mCi millicurie
mR milliroentgen
mrad millirad
mrem millirem
mSv millisievert
nCi nanocurie
nCi/dry g nanocurie per dry gram
nCi/L nanocurie per liter

ng/m
3

nanogram per cubic meter
pCi/dry g picocurie per dry gram
pCi/g picocurie per gram
pCi/L picocurie per liter

pCi/m
3

picocurie per cubic meter
pCi/mL picocurie per milliliter
pg/g picogram per gram

pg/m
3

picogram per cubic meter
PM

10
small particulate matter (less than 10 µm diameter)

R roentgen
S

T
 or σ standard deviation

Sv sievert

sq ft (ft
2
) square feet

TU tritium unit
> greater than
< less than
| plus or minus



Los Alamos National Laboratory
--------------------   Environmental Surveillance 1992   --------------------

C-1

APPENDIX C

DESCRIPTIONS OF TECHNICAL AREAS AND
THEIR ASSOCIATED PROGRAMS

Locations of the technical areas (TAs) operated by the Laboratory in Los Alamos County are shown in Fig. II-4.
The main programs conducted at each of the areas are listed in this Appendix.

TA-0, Town Site:  The Laboratory has about 180,000 sq ft of leased space for training, support, architectural
engineering design, unclassified research and development, and the publicly accessible Community Reading Room
and Bradbury Science Museum.  DOE's Los Alamos Area Office is also located at the townsite.

TA-2, Omega Site:  Omega West Reactor, an 8-MW nuclear research reactor, is located here.  It served as a
research tool by providing a source of neutrons for fundamental studies in nuclear physics and associated fields,
before it was shut down this year.

TA-3, Core Area:  In this main technical area of the Laboratory is the Administration Building that contains the
Director's office and administrative offices and laboratories for several divisions.  Other buildings house central
computing facilities, chemistry and materials science laboratories, and earth and space science laboratories, physics
laboratories, technical shops, cryogenics laboratories, a Van de Graaff accelerator, the main cafeteria, and the Study
Center.  TA-3 contains about 50% of the Laboratory's employees and floor space.

TA-5, Beta Site:  This site contains some physical support facilities such as an electrical substation, test wells,
several archaeological sites, and environmental monitoring and buffer areas.

TA-6, Two-Mile Mesa Site:  The site is mostly undeveloped and contains gas cylinder staging and vacant
buildings pending disposal.

TA-8, GT Site (or Anchor Site West):  This is a dynamic testing site operated as a service facility for the entire
Laboratory.  It maintains capability in all modern nondestructive testing techniques for ensuring quality of material,
ranging from test weapons components to high-pressure dies and molds.  Principal tools include radiographic
techniques (x ray machines with potentials up to 1,000,000 V and a 24-MeV betatron), radioisotope techniques,
ultrasonic and penetrant testing, and electromagnetic test methods.

TA-9, Anchor Site East:  At this site, fabrication feasibility and physical properties of explosives are explored.
New organic compounds are investigated for possible use as explosives.  Storage and stability problems are also
studied.

TA-11, K Site:  Facilities are located here for testing explosives components and systems, including vibration
testing and drop testing, under a variety of extreme physical environments.  The facilities are arranged so that testing
may be controlled and observed remotely and so that devices containing explosives or radioactive materials, as well
as those containing nonhazardous materials, may be tested.

TA-14, Q Site:  This dynamic testing site is used for running various tests on relatively small explosive charges
for fragment impact tests, explosives sensitivities, and thermal responses.

TA-15, R Site:  This is the home of PHERMEX (the pulsed high-energy radiographic machine emitting x rays) a
multiple-cavity electron accelerator capable of producing a very large flux of x rays for weapons development
testing.  It is also home to DARHT (the dual-axis radiographic hydrotest facility), whose major feature is its intense
high-resolution, dual-machine radiographic capability.  This site is also used for the investigation of weapons
functioning and systems behavior in non-nuclear tests, principally through electronic recordings.
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TA-16, S Site:  Investigations at this site include development, engineering design, prototype manufacture, and
environmental testing of nuclear weapons warhead systems.  TA-16 is the site of the new Weapons Engineering
Tritium Facility for tritium handled in gloveboxes.  Development and testing of high explosives, plastics, and
adhesives and research on process development for manufacture of items using these and other materials are
accomplished in extensive facilities.

TA-18, Pajarito Laboratory Site:  The fundamental behavior of nuclear chain reactions with simple, low-
power reactors called critical assemblies is studied here.  Experiments are operated by remote control and observed
by closed-circuit television.  The machines are housed in buildings known as kivas and are used primarily to provide
a controlled means of assembling a critical amount of fissionable material so that the effects of various shapes, sizes,
and configurations can be studied.  These machines are also used as a large-quantity source of fission neutrons for
experimental purposes.

TA-21, DP Site:  This site has two primary research areas:  DP West and DP East.  DP West is gradually being
decontamination and decommissioning.  DP East is a tritium research site.

TA-22, TD Site:  This site is used in the development of special detonators to initiate high explosive systems.
Fundamental and applied research in support of this activity includes investigating phenomena associated with
initiating high explosives and research in rapid shock-induced reactions.

TA-28, Magazine Area A:  This is an explosives storage area.

TA-33, HP Site:  An old high-pressure, tritium handling facility located here is being phased out.  An
intelligence technology group and the National Radio Astronomy Observatory's Very Large Baseline Array
Telescope are located at this site.

TA-35, Ten Site:  Nuclear safeguards research and development, which are conducted here, are concerned with
techniques for nondestructive detection, identification, and analysis of fissionable isotopes.  Research is done on
reactor safety, laser fusion, optical sciences, pulse-power systems, and high-energy physics.  Tritium fabrication,
metallurgy, ceramic technology, and chemical plating are also done here.

TA-36, Kappa Site:  Phenomena of explosives, such as detonation velocity, are investigated at this dynamic
testing site.

TA-37, Magazine Area C:  This is an explosives storage area.

TA-39, Ancho Canyon Site:  The behavior of non-nuclear weapons is studied here, primarily by photographic
techniques.  Investigations are also made into various phenomenological aspects of explosives, interactions of
explosives, explosions involving other materials, shock wave physics, equation state measurements, and pulsed-
power systems design.

TA-40, DF Site:  This site is used in the development of special detonators to initiate high explosive systems.
Fundamental and applied research in support of this activity includes investigating phenomena associated with the
physics of explosives.

TA-41, W Site:  Personnel at this site engage primarily in engineering design and development of nuclear
components, including fabrication and evaluation of test materials for weapons.

TA-43, Health Research Laboratory and Center for Human Genome Studies:  This site is adjacent to the
Los Alamos Medical Center in the townsite.  Research performed at this site includes structural, molecular, and
cellular radiobiology, biophysics, mammalian radiobiology, mammalian metabolism, biochemistry, and genetics.

TA-46, WA Site:  Applied photochemistry, which includes development of technology for laser isotope
separation and laser enhancement of chemical processes, is investigated here.  The Sanitary Wastewater System
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Consolidation project has been installed at the east end of this site.  Environmental management operations are also
located here.

TA-48, Radiochemistry Site:  Laboratory scientists and technicians at this site study nuclear properties of
radioactive materials by using analytical and physical chemistry.  Measurements of radioactive substances are made,
and hot cells are used for remote handling of radioactive materials.  The Hazardous Devices Team Training Facility
is located here.

TA-49, Frijoles Mesa Site:  This site is currently restricted to carefully selected functions because of its location
near Bandelier National Monument and past use in high-explosive and radioactive materials experiments.

TA-50, Waste Management Site:  Personnel at this site have responsibility for treating and disposing of most
industrial liquid and radioactive liquid waste received from Laboratory technical areas, for development of improved
methods of solid waste treatment, and for containment of radioactivity removed by treatment.

TA-51, Environmental Research Site:  Research and experimental studies on the long-term impact of
radioactive waste on the environment and types of waste storage and coverings are studied at this site.

TA-52, Reactor Development Site:  A wide variety of theoretical and computational activities related to nuclear
reactor performance and safety are done at this site.

TA-53, Meson Physics Facility:  The Los Alamos Meson Physics Facility, a linear particle accelerator, is used
to conduct research in areas of basic physics, materials studies, and isotope production.  The Los Alamos Neutron
Scattering Center, the Ground Test Accelerator, and the Proton Storage Ring are also located at this TA.

TA-54, Waste Disposal Site:  The primary function of this site is radioactive solid and hazardous chemical
waste management and disposal.

TA-55, Plutonium Facility Site:  Processing of plutonium and research on plutonium metallurgy are done at
this site.

TA-57, Fenton Hill Site:  About 45 km (28 mi) west of Los Alamos on the southern edge of the Valles Caldera
in the Jemez Mountains, this is the location of the Laboratory's Hot Dry Rock geothermal project.

TA-58:  This site is reserved for multi-use experimental sciences requiring close functional ties to programs
currently located at TA-3.

TA-59, Occupational Health Site:  Occupational health and safety and environmental management activities
are conducted at this site.  Emergency management offices are also located here.

TA-60, Sigma Mesa:  This area contains physical support and infrastructure facilities, including the Test
Fabrication Facility and Rack Assembly and the Alignment Complex.

TA-61, East Jemez Road:  This site is used for physical support and infrastructure facilities, including the
sanitary landfill.

TA-62:  This site is reserved for multi-use experimental science, public and corporate interface, and
environmental research and buffer uses.

TA-63:  This is a major growth area at the Laboratory with expanding environmental and waste management
functions and facilities.  This area contains physical support facilities operated by Johnson Controls Inc.

TA-64:  This is the site of the Central Guard Facility.
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TA-65:  This undeveloped TA serves was incorporated into TA-51 and no longer exists.

TA-66:  This site is used for industrial partnership activities.

TA-67:  This is a dynamic testing area that contains significant archaeological sites.  It is designated for future
mixed and low-level hazardous waste storage.

TA-68:  This is a dynamic testing area that contains archaeological and environmental study areas.

TA-69:  This undeveloped TA serves as an environmental buffer for the dynamic testing area.

TA-70:  This undeveloped TA serves as an environmental buffer for the high explosives test area.

TA-71:  This undeveloped TA serves as an environmental buffer for the high explosives test area.

TA-72:  This is the site of the Protective Forces Training facility.

TA-73:  This area is the Los Alamos Airport.

TA-74, Otowi Tract:  This large area, bordering San Ildefonso Pueblo on the east, is isolated from most of the
Laboratory and contains significant concentrations of archaeological sites and an endangered species breeding area.
The site also contains Laboratory water wells and future wellfields.
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APPENDIX D

Supplementary Environmental Information

Table D-1.  Hazardous Waste Management Facilities
at Los Alamos National Laboratory

Inclusion in
Part B Permit
Application or

Technical Area/Building Facility Type Interim Statusa

___________________________________________________________________________________
3-29b Container (2 Units) Interim S
3-102-118A Container Closed
14-35 OB/ODc (2 Units) Interim T
15-184b OB/OD Interim T
16, Area P Landfill Closure in Progress
16 OB/OD (6 Units) Interim T
16 Surface Impoundment Closure in Progress
16-88b Container Interim S
16-1150 Incinerator Interim T
21-61b Container Interim S
22-24 Container Closed
35-85 Surface Impoundment Closure in Progress
35-125 Surface Impoundment Closure in Progress
36-8b OB/OD Interim T
39-6 OB/OD Interim T
39-57 OB/OD Interim T
40, SDS OB/OD Closure in Progress
40-2 Container Closed
50-1-60Ab Container Interim TS
50-1-60Db Container Interim S
50-1-BWTP Aboveground Tank Permitted TS
50-37-115b Aboveground Tank (2 Units) Interim S
50-37-115b Container Interim S
50-37-117 Container Permitted S
50-37-117b Container Interim S
50-37-118b Container Interim S
50-37-CAIb Incinerator Interim T
50-37-CAI Incinerator Permitted T
50-69b Container Interim S
50-69b Container Interim S
50-114 Container Permitted S
50-114b Container Interim S
50-137d Container Permitted S
50-138d Container Permitted S
50-139d Container Permitted S
50-140d Container Permitted S
53-166b Surface Impoundment Interim S
53-166b Surface Impoundment Interim S
53-166b Surface Impoundment Interim S
54, Area G Over Pit 33b Container Interim S
54, Area G Landfill Closure in Progress



Los Alamos National Laboratory
--------------------   Environmental Surveillance 1992   --------------------

D-2

Table D-1.  (Cont.)

Inclusion in
Part B Permit
Application or

Technical Area/Building Facility Type Interim Statusa

___________________________________________________________________________________

54, Area G  Pad 1b Container Interim S
54, Area G  Pad 2b Container Interim S
54, Area G  Pad 4b Container Interim S
54, Area G Over Pit 30b Container Interim S
54, Area G Shaft 145b Container Interim S
54, Area G Shaft 146b Container Interim S
54, Area G Shaft 148b Container Interim S
54, Area G Shaft 147b Container Interim S
54, Area G Shaft 149b Container Interim S
54, Area H Landfill Closure in Progress
54, Area L Aboveground Tank (4 Tanks) Permitted T
54, Area L Shaft 36b Container Interim S
54, Area L Shaft 37b Container Interim S
54, Area L Gas Cylb Container Interim S
54, Area L Gas Cyl Container Permitted S
54-8b Container Interim S
54-31 Container Permitted S
54-32 Container Permitted S
54-33b Container Interim S
54-48b Container Interim S
54-49b Container Interim S
54-68 Container Permitted S
54-69 Container Permitted S
55, Near Bldg 4b Container Interim S
55-4b Container (3 Units) Interim S
55-4b Tank (13 Tanks) Interim TS
55-4b Container Interim S
55-4b Container Interim S
55-4b Container Interim TS
55-4b Container Interim S
_______________
aS = Storage; T = Treatment.
bDesignates mixed waste units.
cOB/OD = open burning/open detonation.
dThese units have not yet been constructed.
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Table D-2.  Types of Discharges and Parameters Monitored at
the Laboratory under NPDES Permit NM0028355

EPA
Identifica- Number of Sampling
tion No. Type of Discharge Outfalls Monitoring Required Frequency
______________________________________________________________________________________

01A Power plant 1 Total suspended solids, free Monthly
available chlorine, pH, flow

02A Boiler blowdown 2 pH, total suspended solids, Weekly
flow, copper, iron, phosphorus,
sulfite, total chromium

03A Treated cooling water 31 Total suspended solids, free Weekly
available chlorine, phosphorus,
pH, flow

04A Noncontact cooling 45 pH, flow Weekly
water

Radioactive waste 1 Ammonia, chemical oxygen Weekly
051 treatment plant demand, total suspended solids,

(TA-50) cadmium, chromium, copper,
iron, lead, mercury, zinc, pH,
flow

05A High explosives 18 Chemical oxygen demand, pH, Weekly
wastewater flow, total suspended solids

06A Photo waste water 14 Cyanide, silver, pH, flow Weekly

07A Asphalt Plant 1 pH, total suspended solids, Quarterly
chemical oxygen demand, oil
and grease

128 Printed circuit board 1 pH, chemical oxygen demand, Weekly
total suspended solids, iron,
copper, silver, flow

S Sanitary wastewater 2 Biochemical oxygen demand, Variable frequency,
flow, pH, total suspended solids, from three per month
fecal coliform bacteria to once quarterly
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Table D-3.  Limits Established by NPDES Permit NM0028355 for Sanitary Outfall Discharges

Permit Daily Daily Unit of
Discharge Category Parameter Average Maximum Measurement

_________________________________________________________________________________________

01S  TA-3 Treatment Plant BODa _30.0 45.0 mg/L
225.2  N/A lb/day

TSSb _30.0 45.0 mg/L
225.2  N/A lb/day

Fecal coliform bacteria 1,000.0 2,000.0 org/100 ml
pH 6_9 6_9 standard unit

05S  TA-21 Package Plant BOD 100.0c 175.0c mg/L
_12.5c  N/A lb/day

TSS 150.0c 200.0c mg/L
_12.5c  N/A lb/day

pH 5.5_11.5c 5.5_11.5c  standard unit

________________________
aBiochemical oxygen demand.
bTotal suspended solids.
cInterim effluent limitations in effect pursuant to Federal Facilities Compliance Agreement (FFCA) dated November
22, 1991.
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Table D-4.  NPDES Permit Monitoring of Effluent Quality at
Sanitary Sewage Treatment Outfalls, 1992a

Discharge Number of
Location (Outfall) Permit Parameters Deviations

___________________________________________________________________

TA-3 (01S) BODb 0
TSSc 0
Fecal coliform bacteria 0
pH 16.0

TA-9 (02S) BOD 0
TSS 0
pH 0

TA-16 (03S) BOD 0
TSS 0
pH 0

TA-18 (04S) BOD 0
TSS (90)d 0
pH 0

TA-21 (05S) BOD 0
TSS 0
pH 0

TA-35 (10S) BOD 0
TSS (90) 0
pH 0

TA-41 (06S) BOD 0
TSS 0
Fecal coliform bacteria 0
pH 0

TA-46 (07S) BOD 0
TSS 0
pH 0

TA-46 (12S) BOD 0
TSS 0
pH 0

TA-53 (09S) BOD 0
TSS (90) 0
pH 0

_______________
aLimits set by the NPDES permit are presented in Table D-3.
bBiochemical oxygen demand.
cTotal suspended solids.
dInterim limit of 90 mg/L granted by the Environmental
  Protection Agency (EPA).
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Table D-5.  Limits Established by NPDES Permit NM0028355
for Industrial Outfall Discharges

Permit Daily Daily Unit of
Discharge Category Parameter Average Maximum Measurement
__________________________________________________________________________________________

01A Power plant TSSa 30.0 100.0 mg/L
Free Cl 0.2 0.5 mg/L
pH 6−9 6−9 standard unit

02A Boiler blowdown TSS 30 100 mg/L
Fe 10 40 mg/L
Cu 1 1 mg/L
P 20 40 mg/L
SO3 35 70 mg/L

Cr Reportb Report mg/L
pH 6−9 6−9 standard unit

03A Treated cooling water TSS 30.0 100.0 mg/L
Free Cl 0.2 0.5 mg/L
P 20.0b 40.0c mg/L

04A Noncontact cooling water pH 6−9 6−9 standard unit

051 Radioactive waste CODd 94.0 156.0 lb/day
    treatment plants TSS 18.8 62.6 lb/day

Cd 0.06 0.3 lb/day
Cr 0.19 0.38 lb/day
Cu 0.63 0.63 lb/day
Fe 1.0 2.0 lb/day
Pb 0.06 0.15 lb/day
Hg 0.003 0.09 lb/day
Zn 0.62 1.83 lb/day
pH 6−9 6−9 standard unit

05A High explosive COD 150.0 250.0 mg/L
TSS 30.0 45.0 mg/L
pH 6−9 6−9 standard unit

06A Photo waste CN 0.2 0.2 mg/L
Ag 0.5 1.0 mg/L
pH 6−9 6−9 standard unit
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Table D-5 (Cont.)

Permit Daily Daily Unit of
Discharge Category Parameter Average Maximum Measurement
__________________________________________________________________________________________

07A Asphalt Plant COD 125.0 115/- mg/L
TSS 30.0 45.0 mg/L
O&Ge 100.0 100.0
pH 6-9 6-9 standard unit

128 Printed circuit board COD 1.9 3.8 lb/day
TSS 1.25 2.5 lb/day
Fe 0.05 0.1 lb/day
Cu 0.05 0.1 lb/day
Ag Report Report lb/day
pH 6−9 6−9 standard unit

_______________
aTotal suspended solids
bEffluents are reported to EPA but are not subject to limits.
cInterim effluent limitations in effect pursuant to FFCA dated November 22, 1991.

dCOD = chemical oxygen demand

eO&G = oil and grease
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Table D-6.  NPDES Permit Monitoring of Effluent Quality at Industrial Outfalls, 1992a

Number of
Discharge Outfall Number of Permit  Number of Range of Outfalls with
Category No. Outfalls Parameter Deviations Deviations Deviations
__________________________________________________________________________________________

Power plant 01A 1 TSSb 0 _ 0
Free Cl 0 _ 0
pH 0 _ 0

Boiler blowdown 02A 2 pH 3 9.3_9.4 1
TSS 3 128.0_155.0 2
Cu 0 _ 0
Fe 0 _ 0
P 0 _ 0
SO3 0 _ 0

Cr 0 _ 0

Treated cooling 03A 38 TSS 0 _ 0
   water Free Cl 3 0.6_15.4 3

P 5 5.8_7.7 4
pH 1 2.8 1

Noncontact 04A 52 pH 0 _ 0
   cooling water

Radioactive waste 051 and 2 CODc 0 _ 0
    treatment plant    050 TSS 0 _ 0

Cd 0 _ 0
Cr 0 _ 0
Cu 0 _ 0
Fe 0 _ 0
Pb 0 _ 0
Hg 0 _ 0
Zn 0 _ 0
pH 0 _ 0

High explosive 05A 21 COD 1 1,640.0d 1
TSS 0 _ 0
pH 2 5.4_9.5 2
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Table D-6.  (Cont.)

Number of
Discharge Outfall Number of Permit  Number of Range of Outfalls with
Category No. Outfalls Parameter Deviations Deviations Deviations
__________________________________________________________________________________________

Photo waste 06A 13 CN 2 0.46_0.49 2
Ag 0 _ 0
TSS 0 _ 0
pH 0 _ 0

Printed circuit 128 1 pH 0 _ 0
    board COD 0 _ 0

Ag 0 _ 0
Fe 0 _ 0
Cu 0 _ 0
TSS 0 _ 0

______

130
_______________
aLimits set by the NPDES permit are presented in Table D-5.
bTotal suspended solids.
cChemical oxygen demand.
dThis exceedance, experienced on September 16, 1992, was caused by a breakthrough of activated
_carbon filters.  The filters were subsequently replaced.  Other upgrades in the treatment system
_have been ordered.

Table D-7.  Federal Facilities Compliance Agreement and Admnistrative Order:
Schedule for Upgrading the Laboratory's Wastewater Outfalls

Status or
Outfalls Date Target Date
_______________________________________________________________________________

Outfall 05A (HE Wastewater Treatment)
Complete conceptual design report July 1992 Completed
Complete design criteria June 1993 June 30, 1993
Begin line item project January 1994 January 31, 1994
Complete Title I design July 1994 July 31, 1994
Complete Title II design July 1995 July 31, 1995
Advertisement of construction August 1996 August 31, 1996
Award of construction contract October 1996 October 31, 1996
Construction completion September 1997 September 30, 1997
Achieve compliance with final permit limits October 1997 October 31, 1997

Waste Stream Identification and Characterization
Completion of waste stream final report March 1994 March 31, 1994
Complete 25% corrective actions September 1994 September 30, 1994
Complete 50% corrective actions September 1995 September 30, 1995
Complete 100% corrective actions September 1996 September 30, 1996
Achieve compliance with permit limitations October 1996 October 31, 1996
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Table D-8.  Locations of Air Sampling Stationsa

New Mexico State Plane Coordinates
Station Northing Easting
________________________________________________________________

Regional (28−44 km)
1. Española 1819247.9 54436954
2. Pojoaque 1770753.2 564196.6
3. Santa Fe 1698592.5 297029.1

Perimeter (0−4 km)
4. Barranca School 1783276.3 490540.6
5. Arkansas Avenue 1783435.0 472030.6
6. 48th Street 1776555.5 476714.3
7. Shell Station 1775843.3 483461.3
8. McDonald's 1774932.1 485435.7
9. Los Alamos Airport 1776244.0 492348.4

10. East Gate 1773917.6 498437.5
11. Well PM-1 1768256.6 507326.5
12. Royal Crest Trailer Park 1772809.5 485105.5
13. White Rock- Piñon School 1754709.8 511035.6
14. Pajarito Acres 1743891.3 512275.3
15. White Rock Fire Station 1756934.4 513175.6
16. White Rock Church

    of the Nazarene 1754506.1 508400.5
17. Bandelier National

    Monument 1739541.6 495304.8
18. North Rim (non-active)

On Site Stations, Controlled Areas
19. TA-21 DP Site 1773715.6 494734.2
20. TA-21 Area B 1774828.5 491772.0
21. TA-6 1771795.4 471440.1
22. TA-53 (LAMPF) 1771895.6 495063.1
23. TA-52 Beta Site 1767650.1 492181.5
24. TA-16 S Site 1764329.7 468060.8
25. TA-16-450 1760923.5 469442.7
26. TA-49 1756028.7 479579.8
27. TA-54 Area G 1757907.9 503080.9
28. TA-33 HP Site 1740552.3 497858.9
29. TA-2 Omega Site 1770682.3 495062.9
30. Booster P-2 1762897.1 495802.5
31. TA-3 1773116.5 478357.4
32. TA-48 1774935.5 480119.8
00. TA-59 OHL 1770897.2 480387.6

Waste Site Stations, Controlled Areas
33. Area AB 1755216.2 485590.5
34. Area G-1 NE Corner 1757855.5 504906.8
35. Area G-2 South Fence 1757153.7 501450.2
36. Area G-3 Gate 1758458.7 501560.4
37. Area G-4 H2O Tank 1756065.1 505642.7

_______________
aSee Figure IV-4 for station locations.



Los Alamos National Laboratory
--------------------   Environmental Surveillance 1992   --------------------

D-11

Table D-9. Annual and Quarterly Wet Deposition Statistics for 1990 and 1991

Quarter
________________________________________

1990 First Second Third Fourth Annual
___________________________________________________________________________

Field pH
Log Mean 5.2 5.1 5.0 5.3 5.1
Minimum 4.4 4.4 4.6 4.8 4.4
Maximum 6.0 5.6 5.6 5.6 6.0

Quarter
________________________________________

1991 First Second Third Fourth Annual
___________________________________________________________________________

Field pH
Log Mean 6.2 4.7 4.9 5.0 5.5
Minimum 4.7 4.5 4.7 4.8 4.5
Maximum 6.7 4.8 5.1 5.1 6.7

___________________________
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Table D-10.  Locations of Surface Water Sampling Stationsa

Latitude Longitude
or Northing or Easting Map

Station Coordinateb Coordinateb Designationa

_____________________________________________________________________________________

OFF-SITE STATIONS
REGIONAL STATIONS

Rio Chama at Chamita 30_05_  106_07_ Chamita
Rio Grande at Embudo 36_12_ 105_58_ Embudo
Rio Grande at Otowi 1 773 000 532 300 Otowi
Rio Grande at Cochiti 35_37_ 106_19_ Cochiti
Rio Grande at Bernalillo 35_17_ 106_36_ Bernalillo
Jemez River 35_40_ 106_44_ Jemez

PERIMETER STATIONS
 Radioactive Effluent Release Areas

Acid-Pueblo Canyons
Acid Weir 1 778 741 484 214b1 49
Pueblo 1 1 778 817 484 165b1 50
Pueblo 2 1 776 803 495 013b1 51

Los Alamos Canyon
Los Alamos at Rio Grande 1 773 000 532 300b2 3

 Other Areas
Guaje Canyon 1 794 000 471 600b2 8
Los Alamos Reservoir 1 777 200 468 600b2 7
Mortandad at Rio Grande 1 756 595 523 638b3 38
Pajarito at Rio Grande 1 747 532 516 715b3 35
Frijoles at Park Headquarters 1 737 929 494,140b3 9
Frijoles at Rio Grande 1 729 494 499 198b3 37

ON-SITE STATIONS
 Radioactive Effluent Release Areas

Acid-Pueblo Canyons
Pueblo 3 1 774 826 506 429b1 52
Pueblo at SR 502 1 771 862 512 695b1 S27

DP_Los Alamos Canyons
DPS-1 1 774 796 493 081b1 57
DPS-4 1 773 228 497 258b1 58

Mortandad Canyon
GS-1 1 770 230 486 502b1 68

Other Areas
Cañada del Buey 1 766 666 491 631b1 46
Pajarito Canyon 1 759 676 497 730__ 47
Water Canyon at Beta 1 757 513 485 058__ 48
Sandia Canyon

SCS-1 1 773 872 480 978b1 65
SCS-2 1 771 081 492 581b1 66
SCS-3 1 770 207 495 655b1 67

Ancho at Rio Grande 1 735 497 509 307b3 36
_______________
aOff-site regional surface water sampling locations are shown in Figure V1-5; off-site perimeter and on-site
sampling locations are given in Figure IV-6.
bNew Mexico State Plane Coordinates, NAD27.
b1Coordinate measured by professional land surveyor.
b2Coordinate measured by Global Positioning System (GPS) instrument, estimated accuracy ±2 to 5±m.
b3Coordinate scaled from map, estimated accuracy ±100 m.
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Table D-11.  Locations of Sediment Sampling Stations

Latitude Longitude
or Northing or Easting Map

Station Coordinate Coordinate Designationa

_____________________________________________________________________________
OFF-SITE STATIONS
REGIONAL STATIONS

Chamitab 36°05” 106°07” Chamita
Embudob 36°12” 106°58” Embudo
Rio Grande at Otowib 35°52” 106°08” Otowi
Rio Grande at Sandiac 1758925 525014 Sandia
Rio Grande at Pajaritoc 1747532 516715 Pajarito
Rio Grande at Waterc 1741139 514154 Water
Rio Grande at Anchoc 1735497 509307 Ancho
Rio Grande at Frijolesc 1729494 499198 Frijoles
Rio Grande at Cochitib 35°37” 106°19” Cochiti
Rio Grande at Bernalillob 35°17” 106°36” Bernalillo
Jemez Riverb 35°40” 106°44” Jemez

PERIMETER STATIONS
 Radioactive Effluent Release Areas

Acid-Pueblo Canyon
Acid Weird 1778741.5 484213.6 22
Pueblo 1d 1778817.4 484165.4 23
Pueblo 2d 1776802.8 495013.5 24

DP-Los Alamos Canyon
Los Alamos at Totavi 1772357.9 519683.8 36
Los Alamos at LA-2d 1777157.0 526680.1 37
Los Alamos at Otowi 1774114.9 531709.9 38

 Other Canyons
Guaje at SR 502 1777366.5 525674,0 12
Bayo at SR 502 1774361.7 522361.8 13
Sandia at Rio Grandec 1758925 525014 Sandia
Cañada Ancha
  at Rio Grande N/Ae N/A Cañada Ancha
Pajarito at Rio Grandec 1747532 516715 Pajarito
Frijoles at National Monument
  Headquarters 1737929.3 494139.8 21
Frijoles at Rio Grandec 1729494 499198 Frijoles

Mortandad Canyon on San Ildefonso Pueblo Lands
Mortandad A-6 N/A N/A A-6
Mortandad A-7 N/A N/A A-7
Mortandad A-8 N/A N/A A-8
Mortandad at SR 4 (A-9)d 1763782.7 509436.7 15
Mortandad A-10 N/A N/A A-10
Mortandad at
Rio Grande (A-11)b 1756595 523638 Mortandad(A-11)
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Table D-11.  (Cont.)

Latitude Longitude
or Northing or Easting Map

Station Coordinate Coordinate Designationa

_____________________________________________________________________________

ON-SITE STATIONS
 Radioactive Effluent Release Areas

Acid-Pueblo Canyon
Hamilton Bend Springd 1775857.4 502232.8 25
Pueblo 3d 1774826.4 506425.0 26
Pueblo at SR 502d 1771862.0 512694.7 27

DP-Los Alamos Canyon
DPS-1d 1774796.3 493080.9 28
DPS-4d 1773227.8 497258.4 29
Los Alamos at Bridged 1775550.8 478015.5 30
Los Alamos at LAO-1d 1773884.4 489162.8 31
Los Alamos at GS-1d 1770827.3 507906.9 32
Los Alamos at LAO-3d 1773012.4 497803.4 33
Los Alamos at LAO-4.5d 1772073.7 503410.1 34
Los Alamos at SR 4d 1771473.8 511651.0 35

Mortandad Canyon
Mortandad near
  CMR Buildingd 1772092.7 479491.8 39
Mortandad west of GS-1 N/A N/A 40
Mortandad at GS-1d 1770229.5 486502.2 41
Mortandad at MCO-5d 1769482.7 492212.1 42
Mortandad at MCO-7d 1768419.6 494306.2 43
Mortandad at MCO-9d 1768309.1 497813.6 44
Mortandad at
  MCO-13 (A-5)d 1767168.7 501051.6 45

 Other Canyons
Sandia at SR 4d 1767568.8 507558.5 14
Cañada del Buey at SR 4d 1756281.4 511459.2 16
Pajarito at SR 4d 1754333.2 508284.8 17
Potrillo at SR 4d 1751097.4 505375.0 18
Fence at SR 4 1751220.5 505153.7 46
Water at SR 4d 1749965.7 500428.6 19
Indio at SR 4 1747798.3 501075.1 47
Ancho at SR 4 1741156.4 500015.5 20
Water at Rio Grandec 1741139 514154 Water
Ancho at Rio Grandec 1735497 509307 Ancho
Chaquehiu at Rio Grandec 1733012 502768 Chaquehui

 Solid Radioactive Waste Management Areas
Area G, TA-54d

G-1 1757654.9 501645.5 G-1
G-2 1757160.7 502094.9 G-2
G-3 1756706.5 503162.6 G-3
G-4 1756643.1 503955.1 G-4
G-5 1756592.8 504153.1 G-5
G-6 1756494.6 504786.9 G-6
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Table D-11.  (Cont.)

Latitude Longitude
or Northing or Easting Map

Station Coordinate Coordinate Designationa

_____________________________________________________________________________

Area G, TA-54d (Cont.)
G-7 1757361.2 505155.7 G-7
G-8 1757539.2 506507.4 G-8
G-9 1758521.8 505236.2 G-9
Area AB, TA-49d

AB-1 1775633.2 484290.4 AB-1
AB-2 1755169.0 485200.5 AB-2
AB-3 1755569.9 485238.6 AB-3
AB-4 1755640.2 486640.9 AB-4
AB-4A 1755773.2 486638.4 AB-4A
AB-5 1754799.9 485631.3 AB-5
AB-6 1754684.8 485643.4 AB-6
AB-7 1754417.4 485583.5 AB-7
AB-8 1754383.4 484698.5 AB-8
AB-9 1756396.7 488195.0 AB-9
AB-10 1754547.5 488279.6 AB-10
AB-11 1752019.9 488479.1 AB-11

_______________
aSediment sampling locations in Figures IV-8 and IV-9.
bLatitude/Longitude data from US Geological Survey (USGS).
cCoordinate data from GPS, estimated accuracy _2 to 5 m.
dCoordinate data from standard land survey.
eNot available.
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Table D-12.  Location and Description of Soil Sampling Stations

Latitude Longitude Description of
or Northing or Easting Map Nearby LANL

Station Coordinate Coordinate Designationa Contaminant Sources
________________________________________________________________
Regional Soils
Rio Chamab 36_05' 106_07' Chamita
Embudob 36_12' 105_58' Embudo
Otowib 35_52' 106_08' Otowi
Near Santa Cruzb 35_59' 105_54' Santa Cruz
Cochitib 35_37' 106_19' Cochiti
Bernalillob 35_17' 106_36' Bernalillo
Jemezb 35_40' 106_44' Jemez

Perimeter Soils
L.A. Sportsman Club 1788074.0 496249.0 S1
North Mesac 1780010.3 490085.7 S2
Near TA-8 (GT Site) 1771742.0 470821.0 S3
Near TA-49c 1752276.0 489350.8 S4 Inactive Waste Site
White Rock (east)c 1758239.4 514872.4 S5
Tsankawic 1768048.2 507740.9 S6

On-Site Soils
TA-21 (DP Site)c 1774927.1 491022.1 S7 Pu/Chem. Research
East of TA-53c 1773526.6 486055.2 S8 LAMPF Accelerator
TA-50 1769486.5 486145.8 S9 Rad. Water Treatment
Two-Mile Mesa 1769432.4 476142.2 S10 Main Technical Area
East of TA-54c 1757820.7 504918.6 S11 Rad. Disposal Site
R-Site Road East 1761861.2 485618.9 S12 PHERMEX Accelerator
Potrillo Drivec 1751838.6 490581.7 S13 HE Detonation
S-Site (TA-16)b 1759266.8 478624.5 S14 HE Res.; 3H Facility
Near Test Well DT-9c 1752276.0 489350.8 S15 Inactive Waste Site
Near TA-33c 1740744.1 498243.9 S16 Ex 3H Facility
______________
aSoil sampling locations are given in Figures IV-8 and IV-11.
bLatitude/Longitude data from USGS.
cCoordinate data from standard land survey.
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Table D-13.  Locations of Beehivesa

Station Northingb Eastingb

________________________________________________________________

OFF-SITE STATIONS, UNCONTROLLED AREAS
Regional (28_44 km)

San Pedro 1809664.111 554217.954
Pojoaque 1783159.441 568681.063
San Juan 1839089.577 548510.294

ON-SITE STATIONS, CONTROLLED AREAS
2. TA-5 1768416.067 494776.600
3. TA-8 1768539.659 469339.373
4. TA-9 1765971.113 472725.585
5. TA-15 1765802.436 472882.859
6. TA-16 1758766.096 468362.902
7. TA-21 1774400.589 493945.945
8. TA-33 1740570.164 498738.650

10. TA-49 1751354.820 485772.089
11. TA-50 1770129.362 484363.401
12. TA-53 1770340.109 499720.283
13. TA-54 1757000.077 503475.736

________________________________________________________________

aApproximate locations of off-site regional behives are presented in Figure IV-13;
 on-site beehives are presented in Figure IV-14.
bNew Mexico State Plane Coordinates.
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Table D-14.  TA-6 Tower Variables.

Wind

U horizontal wind speed (m/s) at z = 11.5, 23, 46, and 92 m

σu standard deviation of wind speed
 U 24-h mean wind speed

Umx maximum gust in in a 24-h period
tmx time of the maximum gust
Umx1 maximum 1-min gust at z = 11.5 m in a 24-h period
tmx1 time of the 1-min gust

θ horizontal vector wind direction (deg) at z = 11.5, 23, 46, and 92 m

σθ standard deviation of wind direction
θmx direction of the maximum gust
θmx1 direction of the maximum 1-min gust at z = 11.5m

w vertical wind speed (m/s) at z = 11.5, 23, 46, 92 m

u2* friction velocity squared (m2/s2) at z = 11.5 m; toward the surface is positive
u2*  =    u'w'

Atmospheric State

Temperature

T air temperature (°C) at z = 1.2, 11.5, 23, 46, and 92 m

Tmx maximum temperature at z = 1.2 m in a 24-h period
tmx time of the maximum temperature
Tmn minimum temperature at z = 1.2 m in a 24-h period
tmn time of the minimum temperature

T' air temperature fluctuations measured by a thermocouple at z = 11.5 m

Td dew point temperature (°C) at z = 1.2 m
Td   = f(VP(h,SVP(T,h))), where VP and SVP are the vapor pressure

and saturation vapor pressure and h is the relative humidity

 Td 24-h mean value
Tdmx maximum dew point temperature in a 24-h period
Tdmn minimum dew point temperature in a 24-h period

Ts soil temperature (°C) at z = -10 cm
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Table D-14.  (Cont.)

Humidity

h relative humidity (%) at z = 1.2 m

 h 24-h mean relative humidity
hmx maximum relative humidity in a 24-h period
hmn minimum relative humidity in a 24-h period

q' absolute humidity fluctuations (g water/m3 of air) at z = 11.5 m

Atmospheric Pressure

p pressure (mb) at z = 1.2 m

pmx maximum pressure in a 24-h period
pmn minimum pressure in a 24-h period

Precipitation

r total precipitation in 15 min (in./100), water equivalent when snow; logged
as -1 for a trace.

r total precipitation in a 24-h period

Surface Energy Exchange

Radiation Flux Densities

K↓ incoming solar radiation flux (W/m2) at z = 1.5 m; toward the
surface is positive

K↓  = ∫ 
24 K↓ dt  (kW h/m2)

K↑ reflected solar radiation at z = 1.5 m; away from the surface is positive

K↑  = ∫ 
24 

K↑ dt

L↓ incoming longwave radiation flux (W/m2) at z = 1.5 m; toward the
surface is positive

L↓  = ∫ 
24 

L↓ dt   (kW h/m2)

L↑ outgoing longwave radiation flux at z = 1.5 m; away from the surface is
positive

L↑  = ∫ 
24 

L↑ dt
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Table D-14.  (Cont.)

Q* net all-wave radiation (W/m2) at z = 1.5 m; toward the surface is
positive
Q*  =  L↓+ L↑+ K↓+ K↑

Q* = ∫ 
24

Q* dt  (kW h/m2)

Heat Flux Densities

Qg ground heat flux (W/m2) at z = - 1 cm; away  from the surface is
positive; the heat storage term is neglected

Qg = ∫ 
24

Qg dt  (kW h/m2)

Qh sensible heat flux (W/m2) at z = 11.5 m; away the surface is positive
Qh = 1.08cpρ  w'T' + 0.1Qe, where cp is the specific heat

of air at constant pressure (= 1 J/g . K at 10°C)

Qh =  ∫ 
24

Qh dt  (kW h/m2)

Qe latent heat flux (W/m2) at z = 11.5 m; away from the surface is
positive
Qe = L  w'q', where L is the specific heat of vaporization

of water (= 2480 J/g)

Qe =  ∫ 
24

Qe dt  (kW h/m2)
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Table D-15. Meteorological Variables Measured by the Exiting Tower Network
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Table D-16.  Summary of Selected Radionuclides
Half-Life Information

Nuclide Half-Life
                                                            

  3H 12.3 yr
  7Be 53.4 d
 11C 20.5 min
 13N 10.0 min
 15O 122.2 s
 22Na 2.6 yr
 32P 14.3 d
 40K 1,277,000,000 yr
 41Ar 1.83 h
 54Mn 312.7 d
 56Co 78.8 d
 57Co 270.9 d
 58Co 70.8 d
 60Co 5.3 yr
 75Se 119.8 d
 85Sr 64.8 d
 89Sr 50.6 d
 90Sr 28.6 yr
131I 8 d
134Cs 2.06 yr
137Cs 30.2 yr
234U 244,500 yr
235U 703,800,000 yr
238U 4,468,000,000 yr
238Pu 87.7 yr
239Pu 24,131 yr
240Pu 6,569 yr
241Pu 14.4 yr
241Am 432 yr

___________
NOTE:  For the half-life of the principal
airborne activation products, see
discussion on page V_2.
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Table D-17.  Dose Conversion Factors for Calculating Internal Dosesa

Inhalation
EDE

Radionuclide (rem/µCi Intake)
_______________________________
3H 6.3 _ 10−5

234U 1.3 _ 102

235U 1.2 _ 102

238U 1.2 _ 102

238Pu 4.6 _ 102

239,240Pu 5.1 _ 102

241Am 5.2 _ 102

Ingestion
EDE

Radionuclide (rem/µCi Intake)
_____________________________
3H 6.3 _ 10−5

7Be 1.1 _ 10−4

90Sr 1.3 _ 10−1

137Cs 5.0 _ 10−2

234U 2.6 _ 10−1

235U 2.5 _ 10−1

238U 2.3 _ 10−1

238Pu 3.8
239,240Pu 4.3
241Am 4.5
__________
aDose conversion factors taken from DOE 1988b.

Table D-18.  Dose Conversion Factors for Calculating External Doses

EDE
Radionuclidea ([mrem/yr]/[µCi/m3])
___________________________________

10Cb 8,830
11C 5,110
13N 5,110

16N 29,300
14Ob 18,900

15O 5,120
41A 6,630

________________
aDose conversion factors taken from DOE 1988c.
bDose conversion factors for 10C and 14O were not given in DOE 1988c and were

calculated with the computer program DOSFACTER II (Kocher 1981).
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Table D-19.  Locations of Groundwater Sampling Stations

Northing Easting Map
Station Coordinate Coordinate Designationa

______________________________________________________________________________

MAIN AQUIFER ON SITE
Test Wells

Test Well 1 1772014.8b 509797.3 39
Test Well 3 1773076.0 497483.2 41
Test Well 8 1769444.5 492329.6 43
Test Well DT-5A 1754923.5 485098.3 42
Test Well DT-9 1752318.4 489300.0 44
Test Well DT-10 1755228.5 488780.9 45

Water Supply Wells
Pajarito Well Field

Well PM-1 1768050.0 507490.1 89
Well PM-2 1760264.0 496542.0 90
Well PM-3 1769364.0 502386.8 91
Well PM-4 1764612.0 495472.4 92
Well PM-5 1767747.0 492839.0 93

MAIN AQUIFER OFF SITE
Test Wells

Test Well 2 1777205.8 493986.9 40

Water Supply Wells
Guaje Well Field

Well G-1 1783547.0 515946.4 82
Well G-1A 1784291.0 514996.6 83
Well G-2 1785061.0 513966.2 84
Well G-3 1786156.0 511432.1 85
Well G-4 1786390.0 508704.8 86
Well G-5 1787845.0 506705.3 87
Well G-6 1786789.0 504580.1 88

Los Alamos Well Field
Well LA-1B 1776890.0 528003.5 76
Well LA-2 1777157.0 526680.1 77
Well LA-3 1777123.0 525746.8 78
Well LA-5 1772471.0 519582.1 80
Well LA-6 1774531.0 522637.9 81

San Ildefonso Wells
Westside Artesian Well N/Ac N/A SI 10
Halladay Well N/A N/A SI _8
Pajarito Well (Pump 1) N/A N/A SI _3
Eastside Artesian Well N/A N/A SI _9
Don Juan Playhouse Well N/A N/A SI 17

MAIN AQUIFER SPRINGS
White Rock Canyon Springs (Perimeter and Off-Site)

Group I
Sandia Springd 1761428 522938 13
Spring 3d 1753500 521243 14
Spring 3Ad 1753236 521276 15
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Table D-19.  (Cont.)

Northing Easting Map
Station Coordinate Coordinate Designationa

______________________________________________________________________________

Group I (Cont.)
Spring 3AAd 1750988 521047 16
Spring 4d 1747825 515784 17
Spring 4Ab 1747800 515900 18
Spring 5d 1742479 515812 19
Spring 5AAb 1742500 510900 20
Ancho Springb 1739900 505400 21

Group II
Spring 5Ad 1741943 515121 22
Spring 5Bb 1738100 510800 96
Spring 6d 1735455 508638 23
Spring 6Ad 1734210 506318 24
Spring 7b 1733500 504800 25
Spring 8b 1733400 504200 26
Spring 8Ad 1733446 503574 27
Spring 8Bb 1733500 503000 97
Spring 9d 1733255 503191 28
Spring 9Ad 1733085 502498 29
Doe Springd 1733536 502081 30
Spring 10d 1728100 497779 31

Group III
Spring 1d 1767795 527684 32
Spring 2d 1766286 527068 33

Group IV
La Mesita Springb 1770700 516300 10
Spring 2Ab 1754800 522400 95
Spring 3Bd 1749752 521110 34

Other Off-Site Springs
Sacred Springb 1780300 529800 11
Indian Springb 1777200 525700 12

ALLUVIAL CANYON AQUIFERS
Radioactive Effluent Release Areas

Acid-Pueblo Canyons
Hamilton Bend Spring 1776160.6 502420.0 53

DP-Los Alamos Canyons
LAO-C 1775187.8 481913.6 59
LAO-1 1773894.3 489150.7 60
LAO-2 1773033.8 497363.4 61
LAO-3 1773036.3 497766.3 62
LAO-4 1772667.4 500507.7 63
LAO-4.5 1772025.6 503414.8 64

Mortandad Canyon
MCO-3 1770174.7 487118.3 69
MCO-4 1769725.8 490970.1 70
MCO-5 1769475.9 492221.9 71
MCO-6 1768950.7 493391.1 72
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Table D-19.  (Cont.)

Northing Easting Map
Station Coordinate Coordinate Designationa

______________________________________________________________________________

Mortandad Canyon (Cont.)
MCO-7 1768447.8 494273.6 73
MCO-7.5 1768378.4 495210.6 74

Other Areas
Pajarito Canyon

PCO-1 1759928.6 497675.1 102
PCO-2 1757380.8 501456.2 103
PCO-3 1755427.3 505844.4 104

PERCHED SYSTEM IN CONGLOMERATES AND BASALT
(Pueblo/LosAlamos/Sandia Canyon Area)

Test Well 1A 1772003.7 509812.7 54
Test Well 2A 1777226.0 493940.6 55
Basalt Springb 1770700 516300 56

PERCHED AQUIFER IN VOLCANICS
Water Canyon Galleryb 1762500 463900 94

_______________
aSee Figure VII-1 for off-site perimeter and on-site groundwater sampling locations.
bCoordinates estimated from USGS quadrangle map.
cNot available.
dCoordinate data from GPS, estimated accuracy _2 to 5 m.
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Table D-20.  Volatile Organic Compounds
in Water Determined by PATa Analyses

Representative
Limit of Quantificationc

Compound CASb # (µg/L)
________________________________________________________________
Chloromethane 74-87-3 10
Vinyl chloride 75-01-4 10
Bromomethane 74-83-9 10
Chloroethane 75-00-3 10
Acetone 67-64-1 20
Trichlorofluoromethane 75-69-4 5
1,1-Dichloroethene 75-35-4 5
Methylene chloride 75-09-2 5
Carbon disulfide 75-15-0 5
t-1,2-Dichloroethene 156-60-5 5
1,1-Dichloroethane 75-34-3 5
c-1,2-Dichloroethene 156-59-2 5
Bromochloromethane 74-97-5 5
Chloroform 67-66-3 5
1,2-Dichloroethane 107-06-2 5
1,1-Dichloropropene 563-58-6 5
Vinyl acetate 108-05-4 10
2-Butanone 78-93-3 20
2,2-Dichloropropane 590-20-7 5
1,1,1-Trichloroethane 71-55-6 5
Carbon tetrachloride 56-23-5 5
Benzene 71-43-2 5
1,2-Dichloropropane 78-87-5 5
Trichloroethene 79-01-6 5
Dibromomethane 74-95-3 5
Bromodichloromethane 75-27-4 5
t-1,3-Dichloropropene 1006-10-26 5
c-1,3-Dichloropropene 1006-10-15 5
1,1,2-Trichloroethane 79-00-5 5
1,3-Dichloropropane 142-28-9 5
Chlorodibromomethane 124-48-1 5
Bromoform 75-25-2 5
4-Methyl-2-pentanone 10-81-1 20
Toluene 108-88-3 5
2-Hexanone 59-17-86 20
1,2-Dibromomethane 74-95-3 5
Tetrachloroethene 127-18-4 5
Chlorobenzene 108-90-7 5
1,1,1,2-Tetrachloroethane 630-20-6 5
1-Chlorohexane 544-10-5 5
Ethylbenzene 100-41-4 5
m,p-Xylene (total) 108-38-3 + 106-42-3 5
o-Xylene 95-47-6 5
Styrene 100-42-5 5
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Table D-20.  (Cont.)

Representative
Limit of Quantificationc

Compound CASb # (µg/L)
________________________________________________________________

1,1,2,2-Tetrachloroethane 79-34-5 5
1,2,3-Trichloropropane 96-18-4 5
Isopropylbenzene 98-82-8 5
Bromobenzene 108-86-1 5
n-Propylbenzene 103-65-1 5
2-Chlorotoluene 95-49-8 5
4-Chlorotoluene 106-43-4 5
1,3,5-Trimethylbenzene 108-67-8 5
tert-Butylbenzene 98-06-6 5
1,2,4-Trimethylbenzene 95-63-6 5
sec-Butylbenzene 135-98-8 5
1,3-Dichlorobenzene 541-73-1 5
1,4-Dichlorobenzene 106-46-7 5
p-Isopropyltoluene 99-87-6 5
1,2-Dichlorobenzene 95-50-1 5
n-Butylbenzene 104-51-8 5
1,2-Dibromo-3-chloropropane 96-12-8 10
1,2,4-Trichlorobenzene 120-82-1 N/A
Naphthalene 91-20-3 N/A
1,2,3-Trichlorobenzene 87-61-6 N/A
Hexachlorobutadiene 87-68-3 N/A
Dichlorodifluonomethane 75-71-8 10
Trichlorotrifluoroethane 76-13-1 5
Iodomethane 74-88-4 5
2-Chloroethylvinylether 110-75-8 50
Acrylonitrile 107-13-1 100
Acrolein 107-02-8 100
_______________
aPurge-and-trap gas chromatography/mass spectrometry.
bChemical abstract service.
cColumn:  Supelco SPB-5 60 m ± 0.25 mm ± 1.0 µm.  Limits of detection estimated
  by minimum signal required to yield identifiable mass spectral scan.
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Table D-21.  Volatile Organic Compounds in Solids Determined
by SW-846 Method 8260

Limit of Quantificationb

Compound CASa # (mg/kg)
_________________________________________________________________
Chloromethane 74-87-3 10
Vinyl chloride 75-01-4 10
Bromomethane 74-83-9 10
Chloroethane 75-00-3 10
Acetone 67-64-1 20
Trichlorofluoromethane 75-69-4 5
1,1-Dichloroethene 75-35-4 5
Methylene chloride 75-09-2 5
Carbon disulfide 75-15-0 5
t-1,5-Dichloroethene 156-60-5 5
1,1-Dichloroethane 75-34-3 5
c-1,2-Dichloroethene 156-59-4 5
Bromochloromethane 74-97-5 5
Chloroform 67-66-3 5
1,2-Dichloroethane 107-06-2 5
1,1-Dichloropropene 563-58-6 5
Vinyl acetate 108-05-4 10
2-Butanone (MEK) 78-93-3 20
2,2-Dichloropropane 590-20-7 5
1,1,1-Trichloroethane 71-55-6 5
Carbon tetrachloride 56-23-5 5
Benzene 71-43-2 5
1,2-Dichloropropane 78-87-5 5
Trichloroethene 79-01-6 5
Dibromomethane 74-95-3 5
Bromodichloromethane 75-27-4 5
t-1,3-Dichloropropene 1006-10-2 5
c-1,3-Dichloropropene 1006-10-1 5
1,1,2-Trichloroethane 79-00-5 5
1,3-Dichloropropane 142-28-9 5
Chlorodibromomethane 124-48-1 5
Bromoform 75-25-2 5
4-Methyl-2-pentanone (MIK) 10-81-1 20
Toluene 108-88-3 5
2-Hexanone 59-17-8 20
1,2-Dibromomethane 74-95-3 5
Tetrachloroethene 127-18-4 5
Chlorobenzene 108-90-7 5
1,1,1,2-Tetrachloroethane 630-20-6 5
1-Chlorohexane 544-10-5 5
Ethylbenzene 100-41-4 5
Mixed Xylene (total) 1330-20-7 5
Styrene 100-42-5 5
1,1,2,2-Tetrachloroethane 79-34-5 5
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Table D-21.  (Cont.)

Limit of Quantificationb

Compound CASa # (mg/kg)
_________________________________________________________________

1,2,3-Trichloropropane 96-18-4 5
Isopropylbenzene 98-82-8 5
Bromobenzene 108-86-1 5
n-Propylbenzene 103-65-1 5
2-Chlorotoluene 95-49-8 5
4-Chlorotoluene 106-43-4 5
1,3,5-Trimethylbenzene 108-67-8 5
tert-Butylbenzene 98-06-6 5
1,2,4-Trimethylbenzene 98-63-6 5
sec-Butylbenzene 135-98-8 5
1,3-Dichlorobenzene 541-73-1 5
1,4-Dichlorobenzene 106-46-7 5
p-Isopropyltoluene 99-87-6 5
1,2-Dichlorobenzene 95-50-1 5
n-Butylbenzene 104-51-8 5
1,2-Dibromo-3-chloropropane 96-12-8 10
1,2,4-Trichlorobenzene 120-82-1 N/A
Naphthalene 91-20-3 N/A
1,2,3-Trichlorobenzene 87-61-6 N/A
Hexachlorobutadiene 87-68-3 N/A
Dichlorodifluonomethane 75-71-8 10
Trichlorotrifluoroethane 76-13-1 5
Iodomethane 74-88-4 5
2-Chloroethylvinylether 110-75-8 50
Acrylonitrile 107-13-1 100
Acrolein 107-02-8 100
_______________
aChemical abstract service.
bColumn:  60 m ± 0.32 mm SPB-5 fused silica capillary, using a methanolic parti
  tion with purge and trap.  Limits of quantification are calculated from the intercept
  of the external calibration curve using a flame-ionization detector.
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Table D-22.  Semivolatile Organics in Water

Limit of Quantification
Compound CASa # (µg/L)
_________________________________________________________________

N-Nitrosodimethylamine 62-75-9 10
Aniline 62-55-3 10
Phenol 108-95-2 10
bis(-2-Chloroethyl)ether 111-44-4 10
2-Chlorophenol 95-57-8 10
1,3-Dichlorobenzene 541-73-1 10
1,4-Dichlorobenzene 106-46-7 10
Benzyl alcohol 100-51-6 10
1,2-Dichlorobenzene 95-50-1 10
2-Methylphenol 95-48-7 10
bis(2-Chloroisopropyl)ether 39638-32-9 10
4-Methylphenol 106-44-5 10
N-Nitroso-di-n-propylamine 621-64-7 10
Hexachloroethane 67-72-1 10
Nitrobenzene 98-95-3 10
Isophorone 78-59-1 10
2-Nitrophenol 88-75-5 10
2,4-Dimethylphenol 105-67-9 10
Benzoid acid 65-85-0 10
bis(-2-Chloroethoxy)methane 111-91-1 10
2,4-Dichlorophenol 120-83-2 10
1,2,4-Trichlorobenzene 120-82-1 10
Naphthalene 91-20-3 10
4-Chloroaniline 106-47-8 10
Hexachlorobutadiene 87-68-3 10
4-Chloro-3-methylphenol 59-50-7 10
2-Methylnaphthalene 91-57-6 10
Hexachlorocyclopentadiene 77-47-4 10
2,4,6-Trichlorophenol 88-06-2 10
2,4,5-Trichlorophenol 95-95-4 10
2-Chloronaphthalene 91-58-7 10
2-Nitroaniline 88-74-4 10
Dimethyl phthalate 131-11-3 10
Acenaphthylene 208-96-8 10
3-Nitroaniline 99-09-2 10
Acenaphthene 83-32-9 10
2,4-Dinitrophenol 51-28-5 10
4-Nitrophenol 100-02-7 10
Dibenzofuran 132-64-9 10
2,4-Dinitrotoluene 121-14-2 10
2,6-Dinitrotoluene 606-20-2 10
Diethylphthalate 84-66-2 10
4-Chlorophenyl-phenylether 7005-72-3 10
Fluorene 86-73-7 10
4-Nitroaniline 100-01-6 10
4,6-Dinitro-2-methylphenol 534-52-1 10
N-Nitrosodiphenylamine 86-30-6 10
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Table D-22.  (Cont.)

Limit of Quantification
Compound CAS # (µg/L)
_________________________________________________________________
Azobenzene 103-33-3 10
4-Bromophenyl-phenylether 101-55-3 10
Hexachlorobenzene 118-74-1 10
Pentachlorophenol 87-86-5 10
Phenanthrene 85-01-8 10
Anthracene 120-12-7 10
Di-n-butylphthalate 84-74-2 10
Fluoranthene 206-44-0 10
Benzidine 92-87-5 10
Pyrene 129-00-0 10
Butylbenzylphthalate 85-68-7 10
3,3ó-Dichlorobenzidine 91-94-1 10
Benzo(a)anthracene 56-55-3 10
bis(2-Ethylhexyl)phthalate 117-81-7 10
Chrysene 218-01-9 10
Di-n-octyl phthalate 117-84-0 10
Benzo(b)fluoranthene 205-99-2 10
Benzo(k)fluoranthene 207-08-9 10
Benzo(a)pyrene 50-32-8 10
Indeno(1,2,3-cd)pyrene 193-39-5 10
Dibenzo(a,h)anthracene 53-70-3 10
Benzo(g,h,i)perylene 191-24-2 10
_____________
aChemical abstract service.

Table D-23.  Volatiles Determined in Air (Pore Gas)

Limit of Quantification
Compound CASa # (µg/tube)
_________________________________________________________________
Chloroform 67-66-3 8.0
1,1,1-Trichloroethane 71-56-6 8.0
Benzene 71-43-2 8.0
Carbon tetrachloride 56-23-5 8.0
Trichloroethene 79-01-6 8.0
Toluene 108-88-3 8.0
Tetrachloroethene 127-18-4 8.0
Chlorobenzene 108-90-7 8.0
Ethylbenzene 100-41-4 8.0
o-Xylene 95-47-6 8.0
m,p-Xylene (total) 108-38-3 + 106-42-3 8.0
1,2,4-Trimethylbenzene 95-63-6 8.0
Bromobenzene 108-86-1 8.0
_____________
aChemical abstract service.
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Table D-24.  Toxicity Characteristic Leaching Procedure
Target Organic Contaminants

Regulatory
Contaminant Level (mg/L)

_________________________________________________________________________
Compound

Acrylonitrile 5.0
Benzene 0.07
Carbon disulfide 14.4
Carbon tetachloride 0.07
Chlorobenzene 1.4
Chloroform 0.07
1,2-Dichloroethane 0.04
1,1-Dichlorethylene 0.1
Isobutanol 25
Methylene chloride 8.6
Methyethyl ketone 7.2
1,1,1,2-Tetachloroethane 10.0
1,1,2,2-Tetachloroethane 1.3
Tetachloroethylene 0.1
Toluene 14.4
1,1,1-Trichloroethane 25
1,1,2-Trichloroethane 1.2
Trichloroethylene 0.07
Vinyl chloride 0.05
o-Cresol 10.0
m-Cresol 10.0
p-Cresol 10.0
Pentachlorophenol 3.6
Phenol 14.4
2,3,4,6-Tetachlorophenol 1.5
2,4,5-Trichlorophenol 5.8
2,4,6-Trichlorophenol 0.30
Bis(2-chloroethyl)ether 0.05
1,2-Dichlorobenzene 4.3
1,4-Dichlorobenzene 10.8
2,4-Dinitrotoluene 0.13
Hexachlorobenzene 0.13
Hexachlorobutadiene 0.72
Hexachloroethane 4.3
Nitrobenzene 0.13
Pyridine 5.0
Heptachlor 0.001

Insecticides
Endrin 0.003
Lindane(γ-BHC) 0.06
Methoxychlor 1.4
Toxaphene 0.07

Herbicides
2,4-D 1.4
2,3,5-TP (Silvex) 0.14
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Table D-25.  Summary of EM-9 Quality Assurance Tests for 1992
(Stable Element Analyses in Filters)

Number of Under Control    Warning Out of Control
Quality Control <2σ 2_3σ >3σ EM-9

Analysis (QC) Tests (%) (%) (%) Ratio _ Std Dev
___________________________________________________________________________________________

Be 11 73 27 _ 0.90 _ 0.08
Pb 3 67 33 _ 0.77

Table D-26.  Summary of EM-9 Quality Assurance Tests for 1992
(Stable Element Analyses in Soil)

Under Control    Warning Out of Control
Number of <2σ 2_3σ >3σ EM-9

Analysis QC Tests (%) (%) (%) Ratio _ Std Dev
___________________________________________________________________________________________

Ag 2 100 _ _ _a

Al 28 75 14 11 0.79 _ 0.19
As 7 86 14 _ 0.83 _ 0.32
B 15 93 7 _ 1.33 _ 0.34
Ba 23 91 _ 9 0.93 _ 0.11
Be 22 100 _ _ 1.06 _ 0.31
Ca 12 100 _ _ 0.85 _ 0.08
Cd 24 92 8 _ 1.64 _ 0.62
Co 22 91 5 5 1.43 _ 1.72
Cr 26 65 12 23 0.84 _ 0.56
Cu 11 73 _ 27 0.85 _ 0.26
Fe 27 100 _ _ 0.89 _ 0.08
H2O -
   (unbound water) 3 100 _ _ 0.91 _ 0.06
Hg 12 83 17 _ 1.06 _ 0.47
K 12 92 _ 8 0.89 _ 0.15
Li 1 100 _ _ _
Mg 13 100 _ _ 0.88 _ 0.07
Mn 17 100 _ _ 0.97 _ 0.18
Mo 2 100 _ _ _
Na 13 85 _ 15 0.77 _ 0.30
Ni 32 69 22 9 1.02 _ 1.49
Pb 27 85 4 11 1.29 _ 0.97
Sb 21 90 5 5 5.70 _ 5.98
Se 2 100 _ _ _
Sn 2 100 _ _ 0.95
Sr 3 100 _ _ 0.92 _ 0.06
Tl 19 89 5 5 20.72 _ 37.95
V 17 88 _ 12 1.33 _ 1.02
Zn 16 56 13 31 0.79 _ 0.33

_______________________
aThe constituents with _ shown occurred at below detection-limit levels in the QC samples.  The control status
  can be evaluated, but no EM-9 Ratio can be calculated.
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Table D-27.  Summary of EM-9 Quality Assurance Tests for 1992
(Stable Element Analyses in Water)

Under Control Warning Out of Control
Number of <2σ 2_3σ >3σ EM-9

Analysis QC Tests (%) (%) (%) Ratio _ Std Dev
___________________________________________________________________________________________

Ag 218 98 _ 2 1.02 _ 0.11
Al 93 98 _ 2 0.99 _ 0.08
As 199 97 1 2 1.02 _ 0.24
Au 1 100 _ _ _a

B 69 100 _ _ 1.03 _ 0.06
Ba 171 94 2 4 1.03 _ 0.08
Be 126 98 1 1 1.01 _ 0.32
Bi 1 100 _ _ _
Ca 69 99 1 _ 1.05 _ 0.09
Cd 174 95 3 2 1.02 _ 0.11
Ce 1 100 _ _ _
Cl 32 100 _ _ 0.95 _ 0.05
CN 27 78 11 11 0.78 _ 0.11
Co 92 95 4 1 1.07 _ 0.20
COD 2 100 _ _ 0.85
Conductivity 40 95 3 3 0.98 _ 0.06
Cr 183 92 7 2 1.05 _ 0.13
Cs 1 100 _ _ _
Cu 82 91 4 5 1.18 _ 1.04
Dy 1 100 _ _ _
Er 1 100 _ _ _
Eu 1 100 _ _ _
F 33 100 _ _ 1.01 _ 0.10
Fe 90 99 _ 1 1.03 _ 0.07
Ga 1 100 _ _ _
Gd 1 100 _ _ _
Ge 1 100 _ _ _
Hardness 17 94 6 _ 1.10 _ 0.10
Hf 1 100 _ _ _
Hg 203 96 2 2 0.98 _ 0.13
Ho 1 100 _ _ _
In 1 100 _ _ _
Ir 1 100 _ _ _
K 68 93 6 1 0.98 _ 0.13
La 1 100 _ _ _
Li 14 100 _ _ 1.09 _ 0.17
Lu 1 100 _ _ _
Mg 73 99 1 _ 1.02 _ 0.07
Mn 87 94 6 _ 1.08 _ 0.14
Mo 55 96 4 _ 1.11 _ 0.13
Na 68 99 1 _ 1.03 _ 0.06
Nb 1 100 _ _ _
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Table D-27.  (Cont.)

Under Control Warning Out of Control
Number of <2σ 2_3σ >3σ EM-9

Analysis QC Tests (%) (%) (%) Ratio _ Std Dev
___________________________________________________________________________________________

Nd 1 100 _ _ _
NH3-N
   (Ammonia Nitrogen) 3 100 _ _ 1.00
Ni 131 98 _ 2 1.04 _ 0.14
NO2-N
   (Nitrite Nitrogen) 1 100 _ _ 1.11
NO3-N
   (Nitrate Nitrogen) 43 100 _ _ 0.98 _.05
Oil and Grease 6 100 _ _ 0.92 _ 0.09
Pb 189 94 2 5 1.02 _ 0.18
Pd 1 100 _ _ _
pH 39 100 _ _ 1.01 _ 0.01
PO4-P (Phosphate
   Phosphorus) 23 100 _ _ 0.97 _ 0.05
Pr 1 100 _ _ _
Pt 1 100 _ _ _
Rb 1 100 _ _ _
Rh 1 100 _ _ _
Ru 1 100 _ _ _
Sb 100 90 3 7 1.06 _ 0.40
Se 169 94 4 2 0.99 _ 0.11
SiO2 38 100 _ _ 1.05 _ 0.06
Sm 1 100 _ _ _
Sn 8 88 _ 13 4.36 _ 8.19
SO4 34 94 6 _ 0.95 _ 0.09
Sr 51 100 _ _ 1.02 _ 0.06
Ta 1 100 _ _ _
Total Alkalinity 35 97 3 _ 1.11 _ 0.10
Tb 1 100 _ _ _
TDS (total
  dissolved solids) 38 92 5 3 1.00 _ 0.15
Te 1 100 _ _ _
Th 1 100 _ _ _
Ti 1 100 _ _ 0.96
Total Kjeldahl Nitrogen 1 100 _ _ 1.12
Tl 89 90 8 2 1.01 _ 0.20
Tm 1 100 _ _ _
V 72 93 7 _ 1.03 _ 0.10
W 1 100 _ _ _
Y 1 100 _ _ _
Yb 1 100 _ _ _
Zn 80 86 6 8 1.04 _ 0.27
Zr 1 100 _ _ _
_______________________
aThe constituents with _ shown occurred at below detection-limit levels in the QC samples.  The control status
  can be evaluated, but no EM-9 Ratio can be calculated.
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Table D-28.  Summary of EM-9 Quality Assurance Tests for 1992
(Radiochemical Analyses)

 Under Control Warning Out of Control
Number of <2σ 2-3σ >3σ EM-9

Matrix Analysis QC Tests (%) (%) (%) Ratio _ Std Dev
______________________________________________________________________________________
Biologicals

241Am 1 100 _ _ 0.99
137Cs 14 86 14 _ 1.02 _ 0.40
238Pu 10 100 _ _ 1.10 _ 0.05
239Pu 10 100 _ _ 1.06 _ 0.04
90Sr 8 100 _ _ 1.70 _ 1.19
U 10 90 10 _ 1.07 _ 0.15

Filters
Alpha 87 100 _ _ 0.89 _ 0.08
241Am 11 45 9 45 0.86 _ 0.07
Beta 87 100 _ _ 0.82 _ 0.05

238Pu 11 100 _ _ 1.00 _ 0.06
239Pu 11 82 18 _ 1.00 _ 0.07

U 33 97 3 _ 1.04 _ 0.09

Soil
Alpha 17 76 18 6 1.18 _ 0.53
241Am 16 100 _ _ 1.21 _ 0.17
Beta 17 82 12 6 1.10 _ 0.25

137Cs 45 91 7 2 1.08 _ 0.34
Gamma 32 88 6 6 0.96 _ 0.27

3H 29 66 17 17 1.09 _ 0.27
238Pu 47 96 2 2 1.07 _ 0.14
239Pu 47 96 2 2 1.00 _ 0.10
90Sr 14 100 _ _ 1.00 _ 0.07
U 171 94 1 5 0.94 _ 0.10

234U 1 100 _ _ 0.96
235U 1 100 _ _ 0.86

235/238U 17 100 _ _ 1.00 _ 0.07
238U 1 100 _ _ 0.95

Water
Alpha 215 98 1 1 0.94 _ 0.27
241Am 7 86 14 _ 1.03 _ 0.23
Beta 213 96 2 2 0.85 _ 0.21

137Cs 37 84 16 _ 1.05 _ 0.23
Gamma 185 99 1 _ 1.01 _ 0.14

3H 146 99 1 _ 1.00 _ 0.08
238Pu 11 100 _ _ 1.10 _ 0.12
239Pu 10 100 _ _ 1.07 _ 0.12
226Ra 3 100 _ _ 1.09
90Sr 28 100 _ _ 1.03 _ 0.03
U 106 92 _ 8 1.05 _ 0.26

234U 1 100 _ _ 1.04
235U 1 100 _ _ 0.88

235/238U 44 100 _ _ 1.00 _ 0.09
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Table D-29.  Summary of EM-9 Quality Assurance Tests for 1992
(Organic Analyses in Filters)

Under Control Warning Out of Control
Number of <2σ 2_3σ >3σ EM-9

Analysis QC Tests (%) (%) (%) Ratio _ Std Dev
___________________________________________________________________________________________

Mixed-Aroclor 56 98 2 _ 1.02 _ 0.27
Aroclor 1242 56 98 2 _ 0.87 _ 0.32
Aroclor 1254 56 100 _ _ 1.13 _ 0.25
Aroclor 1260 56 100 _ _ 0.89 _ 0.11

Table D-30.  Summary of EM-9 Quality Assurance Tests for 1992
(Organic Analyses in Bulk Materials)

Under Control Warning Out of Control
Number of <2σ 2_3σ >3σ EM-9

Analysis QC Tests (%) (%) (%) Ratio _ Std Dev
___________________________________________________________________________________________

Mixed-Aroclor 116 94 3 3 1.21 _ 1.29
Aroclor 1242 116 96 1 3 1.22 _ 0.42
Aroclor 1254 116 97 1 2 1.53 _ 1.85
Aroclor 1260 116 97 _ 3 0.89 _ 0.27

Table D-31.  Summary of EM-9 Quality Assurance Tests for 1992
(Organic Analyses in Soil)

Under Control Warning Out of Control
Number of <2σ 2_3σ >3σ EM-9

Analysis QC Tests (%) (%) (%) Ratio _ Std Dev
___________________________________________________________________________________________

Acenaphthene 31 90 6 3 0.63 _ 0.09
Acenaphthylene 31 100 _ _ _a

Acetone 23 22 30 48 0.48 _ 0.11
Aldrin 7 100 _ _ _
Aniline 31 68 3 29 0.37 _ 0.36
Anthracene 31 100 _ _ 0.76 _ 0.10
Mixed-Aroclor 53 91 2 8 0.81 _ 0.31
Aroclor 1242 53 98 _ 2 0.88 _ 0.28
Aroclor 1254 53 96 _ 4 0.59 _ 0.20
Aroclor 1260 53 96 2 2 0.84 _ 0.33
Azobenzene 31 100 _ _ _
beta-BHC 6 83 17 _ 0.75
delta-BHC 7 100 _ _ _
alpha-BHC 7 71 14 14 0.64 _ 0.14
Benzene 23 100 _ _ 0.92 _ 0.03
m-Benzidine 31 100 _ _ _
Benzo[a]anthracene 31 97 _ 3 0.70 _ 0.20
Benzo[a]pyrene 31 100 _ _ _
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Table D-31.  (Cont.)

Under Control Warning Out of Control
Number of <2σ 2_3σ >3σ EM-9

Analysis QC Tests (%) (%) (%) Ratio _ Std Dev
___________________________________________________________________________________________

Benzo[b]fluoranthene 31 100 _ _ 0.73 _ 0.13
Benzo[g,h,i]perylene 31 100 _ _ _
Benzo[k]fluoranthene 31 100 _ _ 0.60
Benzoic acid 31 74 _ 26 0.15
Benzyl alcohol 31 100 _ _ _
Bis(2-chloroethoxy)methane 31 97 3 _ 0.64
Bis(2-chloroethyl)ether 31 97 _ 3 0.46
Bis(2-chloroisopropyl)ether 31 100 _ _ _
Bis(2-ethylhexyl)phthalate 31 100 _ _ _
Bromobenzene 23 96 4 _ 0.61
Bromochloromethane 23 100 _ _ _
Bromodichloromethane 23 100 _ _ 1.16 _ 0.30
Bromoform 23 100 _ _ 0.91 _ 0.10
Bromomethane 23 100 _ _ _
4-Bromophenylphenyl ether 31 100 _ _ _
2-Butanone 23 43 26 30 0.58 _ 0.13
Butyl benzyl phthalate 31 100 _ _ _
n-Butylbenzene 23 100 _ _ 1.02 _ 0.04
sec-Butylbenzene 23 100 _ _ 0.69
tert-Butylbenzene 23 100 _ _ _
Carbon disulfide 23 100 _ _ 1.01 _ 0.17
Carbon tetrachloride 23 100 _ _ 1.11 _ 0.13
Chlordane 6 100 _ _ _
4-Chloro-3-methylphenol 31 97 _ 3 0.68 _ 0.14
4-Chloroaniline 31 90 _ 10 0.28
Chlorobenzene 23 100 _ _ 1.07 _ 0.08
Chlorodibromomethane 23 100 _ _ 1.18 _ 0.24
Chloroethane 23 100 _ _ _
Chloroform 23 100 _ _ 0.95 _ 0.17
Chloromethane 23 100 _ _ _
2-Chloronaphthalene 31 84 13 3 0.56 _ 0.06
o-Chlorophenol 31 68 26 6 0.57 _ 0.11
4-Chlorophenylphenyl ether 31 100 _ _ _
p-Chlorotoluene 23 87 _ 13 0.70
o-Chlorotoluene 23 96 4 _ 0.92 _ 0.27
Chrysene 31 97 _ 3 0.85 _ 0.40
2,4-D 5 100 _ _ 0.88 _ 0.14
p,p'-DDD 7 57 14 29 0.48 _ 0.14
p,p'-DDE 6 100 _ _ 0.86
p,p'-DDT 6 33 17 50 0.71 _ 0.41
Di-n-butyl phthalate 31 97 _ 3 _
Di-n-octyl phthalate 31 97 3 _ 0.52
Dibenzo[a,h]anthracene 31 100 _ _ _
Dibenzofuran 31 90 6 3 0.62 _ 0.09
1,2-Dibromo-3-
   chloropropane 23 100 _ _ 1.22 _ 0.53
Dibromomethane 23 100 _ _ _
o-Dichlorobenzene (1,2) 54 96 _ 4 0.49
m-Dichlorobenzene (1,3) 54 93 4 4 0.80 _ 0.32
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Table D-31.  (Cont.)

Under Control Warning Out of Control
Number of <2σ 2_3σ >3σ EM-9

Analysis QC Tests (%) (%) (%) Ratio _ Std Dev
___________________________________________________________________________________________

p-Dichlorobenzene (1,4) 54 89 7 4 0.80 _ 0.23
3,3'-Dichlorobenzidine 31 100 _ _ _
Dichlorodifluoromethane 23 100 _ _ _
1,2-Dichloroethane 23 100 _ _ 1.20 _ 0.25
1,1-Dichloroethane 23 100 _ _ 0.70
1,1-Dichloroethene 23 100 _ _ 1.52 _ 0.07
trans-1,2-Dichloroethene 23 100 _ _ _
cis-1,2-Dichloroethylene 23 100 _ _ 1.42 _ 0.14
2,4-Dichlorophenol 31 81 13 6 0.53 _ 0.07
2,4-Dichlorophenylacetic acid 1 100 _ _ _
2,2-Dichloropropane 23 100 _ _ _
1,2-Dichloropropane 23 100 _ _ _
1,3-Dichloropropane 23 100 _ _ 1.32 _ 0.08
trans-1,3-Dichloropropene 23 100 _ _ _
1,1-Dichloropropene 23 100 _ _ _
cis-1,3-Dichloropropene 23 100 _ _ _
Dieldrin 7 100 _ _ _
Diethyl phthalate 31 97 _ 3 0.79 _ 0.11
Dimethyl phthalate 31 100 _ _ _
2,4-Dimethylphenol 31 84 6 10 0.41 _ 0.11
2,4-Dinitrophenol 31 94 _ 6 0.40
2,4-Dinitrotoluene 31 81 13 6 0.59 _ 0.09
2,6-Dinitrotoluene 31 100 _ _ _
Endosulfan I 7 100 _ _ _
Endosulfan II 7 100 _ _ _
Endosulfan sulfate 7 100 _ _ _
Endrin 6 67 _ 33 0.73 _ 0.07
Endrin aldehyde 6 100 _ _ _
Ethylbenzene 23 96 _ 4 0.88 _ 0.14
Ethylene dibromide 23 100 _ _ _
Fluoranthene 31 100 _ _ _
Fluorene 31 100 _ _ 0.96 _ 0.06
Heptachlor 7 100 _ _ _
Heptachlor epoxide 6 83 17 _ 0.72 _ 0.18
Hexachlorobenzene 31 100 _ _ 0.88 _ 0.11
Hexachlorobutadiene 31 94 _ 6 0.52
Hexachlorocyclopentadiene 31 100 _ _ _
Hexachloroethane 31 68 6 26 0.39 _ 0.09
2-Hexanone 23 70 22 9 0.71 _ 0.17
Indeno[1,2,3-cd]pyrene 31 100 _ _ _
Isophorone 31 100 _ _ 0.77 _ 0.11
Isopropylbenzene 23 100 _ _ _
4-Isopropyltoluene 23 100 _ _ _
Lindane 6 83 _ 17 0.58
Methoxychlor 7 100 _ _ 0.61
Methyl iodide 23 100 _ _ _
4-Methyl-2-pentanone 23 100 _ _ 1.00 _ 0.24
2-Methyl-4,6-dinitrophenol 31 77 13 10 0.54 _ 0.14
Methylene chloride 23 100 _ _ 1.00 _ 0.25
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Table D-31.  (Cont.)

Under Control Warning Out of Control
Number of <2σ 2_3σ >3σ EM-9

Analysis QC Tests (%) (%) (%) Ratio _ Std Dev
___________________________________________________________________________________________

2-Methylnaphthalene 31 100 _ _ _
2-Methylphenol 31 94 3 3 0.54 _ 0.07
4-Methylphenol 31 100 _ _ _
Naphthalene 31 94 3 3 0.57 _ 0.10
4-Nitroaniline 31 100 _ _ _
3-Nitroaniline 31 87 6 6 0.51 _ 0.05
2-Nitroaniline 31 97 _ 3 0.69
Nitrobenzene 31 100 _ _ _
2-Nitrophenol 31 94 6 _ 0.56 _ 0.09
4-Nitrophenol 31 74 23 3 0.56 _ 0.11
N-Nitrosodi-n-propylamine 31 100 _ _ _
N-Nitrosodimethylamine 31 100 _ _ _
N-Nitrosodiphenylamine 31 97 3 _ 0.69 _ 0.09
Pentachlorophenol 31 100 _ _ _
Phenanthrene 31 97 _ 3 _
Phenol 31 87 6 6 0.53 _ 0.09
Propylbenzene 23 100 _ _ 0.69
Pyrene 31 97 3 _ 0.66 _ 0.07
Styrene 23 100 _ _ 0.85 _ 0.13
2,4,5-T 5 100 _ _ 0.93 _ 0.12
2,4,5-TP 5 100 _ _ 0.85 _ 0.13
1,1,1,2-Tetrachloroethane 23 100 _ _ _
1,1,2,2-Tetrachloroethane 23 100 _ _ _
Tetrachloroethylene 23 100 _ _ _
Toluene 23 100 _ _ 1.03 _ 0.26
Toxaphene 7 100 _ _ _
1,1,2-Trichloro-1,2,2-
   trifluoroethane 23 100 _ _ _
1,2,4-Trichlorobenzene 31 87 10 3 0.57 _ 0.06
1,1,1-Trichloroethane 23 100 _ _ _
1,1,2-Trichloroethane 23 100 _ _ _
Trichloroethene 23 100 _ _ _
Trichlorofluoromethane 23 100 _ _ _
2,4,6-Trichlorophenol 31 90 3 6 0.66
2,4,5-Trichlorophenol 31 94 _ 6 _
1,2,3-Trichloropropane 23 96 4 _ 1.10 _ 0.47
1,3,5-Trimethylbenzene 23 100 _ _ _
1,2,4-Trimethylbenzene 23 96 _ 4 _
Vinyl acetate 23 78 9 13 1.05 _ 0.41
Vinyl chloride 23 100 _ _ _
Mixed-Xylenes (o + m + p) 23 87 _ 13 _
_______________________
aThe constituents with _ shown occurred at below detection-limit levels in the QC samples.  The control status
  can be evaluated, but no EM-9 Ratio can be calculated.



Los Alamos National Laboratory
--------------------   Environmental Surveillance 1992   --------------------

D-42

Table D-32.  Summary of EM-9 Quality Assurance Tests for 1992
(Organic Analyses in Charcoal Tubes)

Under Control Warning Out of Control
Number of <2σ 2_3σ >3σ EM-9

Analysis QC Tests (%) (%) (%) Ratio _ Std Dev
___________________________________________________________________________________________

Benzene 140 94 4 1 0.88 _ 0.21
Bromobenzene 140 94 5 1 0.88 _ 0.19
Carbon tetrachloride 140 91 5 4 0.82 _ 0.24
Chlorobenzene 140 94 4 2 0.82 _ 0.16
Chloroform 140 95 3 2 0.90 _ 0.31
Ethylbenzene 140 99 1 _ 0.96 _ 0.22
Tetrachloroethylene 140 97 3 _ 0.89 _ 0.18
Toluene 140 94 5 1 0.92 _ 0.22
1,1,1-Trichloroethane 140 95 4 1 0.90 _ 0.27
Trichloroethene 140 97 3 _ 0.95 _ 0.20
1,2,4-Trimethylbenzene 140 96 3 1 0.80 _ 0.15
o-Xylene 32 100 _ _ _
Mixed-Xylenes (o + m + p) 140 91 6 3 0.83 _ 0.20
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Table D-33.  Summary of EM-9 Quality Assurance Tests for 1992
(Organic Analyses in Water)

Under Control Warning Out of Control
Number of <2σ 2_3σ >3σ EM-9

Analysis QC Tests (%) (%) (%) Ratio _ Std Dev
___________________________________________________________________________________________

Acenaphthene 7 71 14 14 0.66
Acenaphthylene 7 100 _ _ _a

Acetone 10 80 _ 20 0.85 _ 0.38
Aldrin 2 100 _ _ _
Aniline 7 100 _ _ 0.87
Anthracene 7 57 14 29 0.37
Mixed-Aroclor 8 88 _ 13 0.64 _ 0.12
Aroclor 1242 8 88 _ 13 0.57
Aroclor 1254 8 100 _ _ 0.66 _ 0.12
Aroclor 1260 8 100 _ _ _
Azobenzene 7 100 _ _ _
beta-BHC 2 50 50 _ 0.60
delta-BHC 2 100 _ _ _
alpha-BHC 2 100 _ _ 0.85
Benzene 10 100 _ _ _
m-Benzidine 7 100 _ _ _
Benzo[a]anthracene 7 86 _ 14 0.37
Benzo[a]pyrene 7 100 _ _ _
Benzo[b]fluoranthene 7 71 29 _ 0.53
Benzo[g,h,i]perylene 7 100 _ _ _
Benzo[k]fluoranthene 7 86 _ 14 0.18
Benzoic acid 7 86 _ 14 0.63 _ 0.34
Benzyl alcohol 7 100 _ _ _
Bis(2-chloroethoxy)methane 7 100 _ _ 0.69
Bis(2-chloroethyl)ether 7 86 _ 14 0.39
Bis(2-chloroisopropyl)ether 7 100 _ _ _
Bis(2-ethylhexyl)phthalate 7 100 _ _ _
Bromobenzene 10 100 _ _ 0.66
Bromochloromethane 10 100 _ _ _
Bromodichloromethane 10 100 _ _ 0.98 _ 0.16
Bromoform 10 100 _ _ 0.98 _ 0.18
Bromomethane 10 100 _ _ _
4-Bromophenylphenyl ether 7 100 _ _ _
2-Butanone 10 60 20 20 1.98 _ 2.09
Butyl benzyl phthalate 7 100 _ _ _
n-Butylbenzene 10 100 _ _ _
sec-Butylbenzene 10 100 _ _ 0.70
tert-Butylbenzene 10 100 _ _ _
Carbon disulfide 10 100 _ _ 0.64 _ 0.04
Carbon tetrachloride 10 80 10 10 0.67 _ 0.31
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Table D-33.  (Cont.)

Under Control Warning Out of Control
Number of <2σ 2_3σ >3σ EM-9

Analysis QC Tests (%) (%) (%) Ratio _ Std Dev
___________________________________________________________________________________________

Chlordane 2 100 _ _ _
4-Chloro-3-methylphenol 7 71 14 14 0.87
4-Chloroaniline 7 86 _ 14 1.12
Chlorobenzene 10 100 _ _ 0.84
Chlorodibromomethane 10 100 _ _ 1.04 _ 0.20
Chloroethane 10 100 _ _ _
Chloroform 10 100 _ _ 0.81
Chloromethane 10 100 _ _ _
2-Chloronaphthalene 7 86 _ 14 0.41
o-Chlorophenol 7 71 14 14 0.66
4-Chlorophenylphenyl ether 7 100 _ _ _
p-Chlorotoluene 10 90 _ 10 0.82
o-Chlorotoluene 10 70 30 _ 0.74 _ 0.15
Chrysene 7 86 _ 14 0.45
2,4-D 2 100 _ _ 1.00
p,p'-DDD 2 100 _ _ 0.83
p,p'-DDE 2 50 _ 50 0.33
p,p'-DDT 2 50 _ 50 0.62
Di-n-butyl phthalate 7 100 _ _ _
Di-n-octyl phthalate 7 86 _ 14 0.17
Dibenzo[a,h]anthracene 7 100 _ _ _
Dibenzofuran 7 100 _ _ 0.73
1,2-Dibromo-3-chloropropane 10 100 _ _ 1.25
Dibromomethane 10 100 _ _ _
o-Dichlorobenzene (1,2) 17 94 _ 6 0.68
m-Dichlorobenzene (1,3) 17 88 _ 12 0.59 _ 0.16
p-Dichlorobenzene (1,4) 17 82 _ 18 0.65 _ 0.19
3,3'-Dichlorobenzidine 7 100 _ _ _
Dichlorodifluoromethane 10 100 _ _ _
1,1-Dichloroethane 10 100 _ _ 0.67
1,2-Dichloroethane 10 100 _ _ 1.05 _ 0.18
trans-1,2-Dichloroethene 10 100 _ _ 1.54
1,1-Dichloroethene 10 100 _ _ 0.96 _ 0.04
cis-1,2-Dichloroethylene 10 100 _ _ 1.19
2,4-Dichlorophenol 7 86 _ 14 0.64 _ 0.15
1,3-Dichloropropane 10 100 _ _ _
2,2-Dichloropropane 10 100 _ _ _
1,2-Dichloropropane 10 100 _ _ _
1,1-Dichloropropene 10 100 _ _ _
cis-1,3-Dichloropropene 10 100 _ _ 1.22
trans-1,3-Dichloropropene 10 90 _ 10 _
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Table D-33.  (Cont.)

Under Control Warning Out of Control
Number of <2σ 2_3σ >3σ EM-9

Analysis QC Tests (%) (%) (%) Ratio _ Std Dev
___________________________________________________________________________________________

Dieldrin 2 100 _ _ _
Diethyl phthalate 7 86 _ 14 0.21
Dimethyl phthalate 7 100 _ _ _
2,4-Dimethylphenol 7 71 _ 29 0.27
2,4-Dinitrophenol 7 100 _ _ _
2,6-Dinitrotoluene 7 100 _ _ _
2,4-Dinitrotoluene 7 100 _ _ 0.79
Endosulfan I 2 100 _ _ _
Endosulfan II 2 100 _ _ _
Endosulfan sulfate 2 100 _ _ _
Endrin 2 100 _ _ 0.75
Endrin aldehyde 2 100 _ _ _
Ethylbenzene 10 80 _ 20 0.56 _ 0.13
Ethylene dibromide 10 100 _ _ _
Fluoranthene 7 100 _ _ _
Fluorene 7 100 _ _ 1.36
Heptachlor 2 100 _ _ _
Heptachlor epoxide 2 100 _ _ _
Hexachlorobenzene 7 100 _ _ 1.02
Hexachlorobutadiene 7 100 _ _ 0.65
Hexachlorocyclopentadiene 7 100 _ _ _
Hexachloroethane 7 71 _ 29 0.30
2-Hexanone 10 70 20 10 0.81 _ 0.26
Indeno[1,2,3-cd]pyrene 7 100 _ _ _
Isophorone 7 100 _ _ _
Isopropylbenzene 10 100 _ _ _
4-Isopropyltoluene 10 100 _ _ 0.80
Lindane 2 50 _ 50 0.50
Methoxychlor 2 100 _ _ _
Methyl iodide 10 100 _ _ _
4-Methyl-2-pentanone 10 100 _ _ 1.16 _ 0.42
2-Methyl-4,6-dinitrophenol 7 100 _ _ 1.96
Methylene chloride 10 100 _ _ 0.97 _ 0.24
2-Methylnaphthalene 7 100 _ _ _
2-Methylphenol 7 100 _ _ 0.78
4-Methylphenol 7 100 _ _ _
Naphthalene 7 86 14 _ 0.50
2-Nitroaniline 7 86 _ 14 0.57
3-Nitroaniline 7 71 _ 29 0.49 _ 0.38
4-Nitroaniline 7 100 _ _ _
Nitrobenzene 7 100 _ _ _
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Table D-33.  (Cont.)

Under Control Warning Out of Control
Number of <2σ 2_3σ >3σ EM-9

Analysis QC Tests (%) (%) (%) Ratio _ Std Dev
___________________________________________________________________________________________

4-Nitrophenol 7 100 _ _ 0.65
2-Nitrophenol 7 100 _ _ 0.94
N-Nitrosodi-n-propylamine 7 100 _ _ _
N-Nitrosodimethylamine 7 100 _ _ _
N-Nitrosodiphenylamine 7 100 _ _ _
Pentachlorophenol 7 100 _ _ _
Phenanthrene 7 100 _ _ _
Phenol 7 86 _ 14 _
Propylbenzene 10 100 _ _ 0.69
Pyrene 7 100 _ _ _
Styrene 10 90 _ 10 0.60
2,4,5-T 2 100 _ _ 0.98
2,4,5-TP 2 100 _ _ 1.00
1,1,2,2-Tetrachloroethane 10 100 _ _ _
1,1,1,2-Tetrachloroethane 10 100 _ _ _
Tetrachloroethylene 10 100 _ _ _
Toluene 10 90 10 _ 0.72 _ 0.13
Toxaphene 2 100 _ _ _
1,1,2-Trichloro-1,2,2-
   trifluoroethane 10 100 _ _ _
1,2,4-Trichlorobenzene 7 57 _ 43 0.39 _ 0.05
1,1,2-Trichloroethane 10 100 _ _ _
1,1,1-Trichloroethane 10 90 _ 10 _
Trichloroethene 10 100 _ _ _
Trichlorofluoromethane 10 100 _ _ _
2,4,6-Trichlorophenol 7 100 _ _ 0.72
2,4,5-Trichlorophenol 7 100 _ _ _
1,2,3-Trichloropropane 10 100 _ _ 1.33 _ 0.27
1,2,4-Trimethylbenzene 10 100 _ _ _
1,3,5-Trimethylbenzene 10 100 _ _ _
Vinyl acetate 10 70 _ 30 1.10 _ 0.37
Vinyl chloride 10 100 _ _ _
Mixed-Xylenes (o + m + p) 10 100 _ _ 1.02
_______________________
aThe constituents with _ shown occurred at below detection-limit levels in the QC samples.  The control status
  can be evaluated, but no EM-9 Ratio can be calculated.
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Table D-34.  Summary of EM-9 False Positive/False Negative QC Samples
for EM-8 Samples Run in 1993

False False Total
Matrix/Analyte Positive Negative QC Samples
_____________________________________________
RADIOCHEMICAL ANALYSES

Biologicals
137Cs 0 0 14
238Pu 0 0 13
239Pu 4 0 13
90Sr 0 0 11
U 0 0 7
235 0 0 1
238U 0 0 1

Filters
Alpha 0 0 158
241Am 0 0 16
Beta 0 0 155
238Pu 0 0 19
239Pu 0 0 19
234U 2 0 13
235U 0 0 13
238U 1 0 13

Soils
Alpha 0 0 8
241Am 0 0 19
Beta 0 0 8
137Cs 0 0 20
Gamma 0 1 32
3H 8 0 21
238Pu 1 0 31
239Pu 7 0 30
90Sr 1 0 11
U 0 0 26
234U 0 0 8
235U 0 0 8
238U 0 0 8

Waters
Alpha 0 0 255
241Am 0 0 10
Beta 1 0 253
137Cs 2 0 67
Gamma 1 0 222
3H 2 0 215
238Pu 0 0 27
239Pu 0 0 27
Ra 0 0 1
226Ra 0 0 1
90Sr 0 0 31
U 0 0 83
235/238U 0 0 1
238U 0 0 2
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Table D-34.  (Cont.)

False False Total
Matrix/Analyte Positive Negative QC Samples
_____________________________________________
INORGANIC ANALYSES

Biologicals
B 0 0 1

Filters
Be 0 0 16

Bulk Materials
Ag 0 1 1
As 0 0 1
Ba 0 0 1
Cd 0 0 1
Cr 0 0 1
Flashpoint 0 0 1
Hg 0 0 1
Pb 0 0 1
Se 0 0 1

Soils
Al 0 0 7
As 0 0 23
B 0 0 2
Ba 0 0 17
Be 0 0 21
Cd 0 0 13
Co 0 0 3
Cr 0 0 19
Cu 0 0 6
Fe 0 0 7
Ga 0 0 4
H2O- (unbound water) 0 0 8
Hg 0 1 31
Mn 0 0 2
Mo 0 0 1
Ni 0 0 14
Pb 0 1 27
Sb 0 0 13
Se 0 0 4
Sr 0 0 1
Th 0 0 4
V 0 0 2
Zn 0 0 2

Waters
Ag 0 4 224
Al 1 0 82
As 1 2 306
B 2 0 80
Ba 3 0 244
Be 4 0 246
Br 0 0 1
Ca 0 0 50
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Table D-34.  (Cont.)

False False Total
Matrix/Analyte Positive Negative QC Samples
_____________________________________________
INORGANIC ANALYSES (Cont.)

Waters (Cont.)
Cd 0 1 248
Cl 0 0 93
CN 0 0 2
Co 0 0 84
Chemical Oxygen Demand 0 0 3
Conductivity 0 0 55
Cr 1 1 257
Cu 2 0 117
F 0 0 58
Fe 0 0 74
Ga 0 0 5
Hardness 0 0 26
Hg 0 0 166
K 0 0 43
Li 1 0 62
Mg 0 0 51
Mn 0 0 98
Mo 1 0 98
Na 0 0 47
NH3-N (Ammonia Nitrogen) 0 0 4
Ni 1 0 194
NO3-N (Nitrate Nitrogen) 0 0 71
Oil and Grease 0 0 9
P 0 0 2
Pb 2 0 283
pH 0 0 60
PO4-P (Phosphate Phosphorus) 0 0 49
Sb 1 1 140
Se 0 1 304
SiO2 0 0 58
Sn 0 0 54
SO4 0 0 68
Sr 0 0 82
Total Alkalinity 0 0 49
Total Dissolved Solids 0 0 62
Th 0 0 4
Ti 0 0 5
Total Kjeldahl Nitrogen 0 0 2
Tl 0 0 167
TSS 0 0 13
V 0 0 98
Zn 0 0 107
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Table D-34.  (Cont.)

False False Total
Matrix/Analyte Positive Negative QC Samples
_____________________________________________
ORGANIC ANALYSES

Filters
Mixed-Aroclor 0 1 15
Aroclor 1242 0 1 15
Aroclor 1254 0 0 15
Aroclor 1260 0 0 15

Bulk Materials
Acetone 1 0 8
Mixed-Aroclor 1 3 101
Aroclor 1242 0 2 100
Aroclor 1254 1 1 100
Aroclor 1260 1 1 100
Benzene 0 0 10
Bromobenzene 0 0 8
Bromochloromethane 0 0 8
Bromodichloromethane 0 0 8
Bromoform 0 0 8
Bromomethane 0 0 8
2-Butanone 4 0 8
n-Butylbenzene 0 0 8
sec-Butylbenzene 0 0 8
tert-Butylbenzene 0 0 8
Carbon disulfide 0 0 8
Carbon tetrachloride 0 0 8
Chlorobenzene 0 0 10
Chlorodibromomethane 0 0 8
Chloroethane 0 0 8
Chloroform 0 0 8
Chloromethane 0 0 8
o-Chlorotoluene 0 0 8
p-Chlorotoluene 0 0 8
1,2-Dibromo-3-chloropropane 0 0 8
Dibromomethane 0 0 8
o-Dichlorobenzene (1,2) 0 0 8
m-Dichlorobenzene (1,3) 0 0 8
p-Dichlorobenzene (1,4) 0 0 8
Dichlorodifluoromethane 0 0 8
1,1-Dichloroethane 0 0 10
1,2-Dichloroethane 0 0 8
1,1-Dichloroethene 0 0 8
trans-1,2-Dichloroethene 0 0 8
cis-1,2-Dichloroethylene 0 0 8
1,2-Dichloropropane 0 0 8
1,3-Dichloropropane 0 0 8
2,2-Dichloropropane 0 0 8
1,1-Dichloropropene 0 0 8
cis-1,3-Dichloropropene 0 0 8
trans-1,3-Dichloropropene 0 0 8
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Table D-34.  (Cont.)

False False Total
Matrix/Analyte Positive Negative QC Samples
_____________________________________________
ORGANIC ANALYSES

Bulk Materials (Cont.)
Ethylbenzene 0 0 8
Ethylene dibromide 0 0 8
2-Hexanone 0 0 8
Isopropylbenzene 0 0 8
4-Isopropyltoluene 0 0 8
Methyl iodide 0 0 8
4-Methyl-2-pentanone 0 0 8
Methylene chloride 3 0 8
Propylbenzene 0 0 8
Styrene 0 0 8
1,1,1,2-Tetrachloroethane 0 0 8
1,1,2,2-Tetrachloroethane 0 0 8
Tetrachloroethylene 0 0 8
Toluene 0 0 10
1,1,2-Trichloro-
   1,2,2-trifluoroethane 2 0 8
1,1,1-Trichloroethane 0 0 8
1,1,2-Trichloroethane 0 0 8
Trichloroethene 0 0 10
Trichlorofluoromethane 1 0 8
1,2,3-Trichloropropane 0 0 8
1,2,4-Trimethylbenzene 0 0 8
1,3,5-Trimethylbenzene 0 0 8
Vinyl acetate 0 0 5
Vinyl chloride 0 0 8
Mixed-Xylenes (o + m + p) 0 0 8

Soils
Acenaphthene 0 0 42
Acenaphthylene 0 0 42
Acetone 7 0 79
Aniline 0 0 42
Anthracene 0 0 42
Mixed-Aroclor 0 0 14
Aroclor 1242 0 0 14
Aroclor 1254 0 0 14
Aroclor 1260 0 0 14
Azobenzene 0 0 42
Benzene 0 0 79
m-Benzidine 0 0 42
Benzo[a]anthracene 0 0 42
Benzo[a]pyrene 0 0 42
Benzo[b]fluoranthene 0 0 42
Benzo[g,h,i]perylene 0 0 42
Benzo[k]fluoranthene 0 0 42
Benzoic acid 0 1 42
Benzyl alcohol 0 0 42
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Table D-34.  (Cont.)

False False Total
Matrix/Analyte Positive Negative QC Samples
_____________________________________________
ORGANIC ANALYSES (Cont.)

Soils (Cont.)
Bis(2-chloroethoxy)methane 0 0 42
Bis(2-chloroethyl)ether 0 0 42
Bis(2-chloroisopropyl)ether 0 0 42
Bis(2-ethylhexyl)phthalate 0 0 42
Bromobenzene 0 0 79
Bromochloromethane 0 0 79
Bromodichloromethane 0 0 79
Bromoform 0 0 79
Bromomethane 0 0 79
4-Bromophenylphenyl ether 0 0 42
2-Butanone 0 0 79
Butyl benzyl phthalate 0 0 42
n-Butylbenzene 0 0 79
sec-Butylbenzene 0 0 79
tert-Butylbenzene 0 0 79
Carbon disulfide 1 0 79
Carbon tetrachloride 0 0 79
4-Chloro-3-methylphenol 0 0 42
4-Chloroaniline 0 1 42
Chlorobenzene 0 0 79
Chlorodibromomethane 0 0 79
Chloroethane 0 0 79
Chloroform 0 0 79
Chloromethane 0 0 79
2-Chloronaphthalene 0 0 42
o-Chlorophenol 0 0 42
4-Chlorophenylphenyl ether 0 0 42
o-Chlorotoluene 0 0 79
p-Chlorotoluene 0 0 79
Chrysene 0 0 42
Di-n-butyl phthalate 7 0 42
Di-n-octyl phthalate 0 0 42
Dibenzo[a,h]anthracene 0 0 42
Dibenzofuran 0 0 42
1,2-Dibromo-3-chloropropane 1 0 79
Dibromomethane 0 0 79
o-Dichlorobenzene (1,2) 1 0 121
m-Dichlorobenzene (1,3) 1 0 121
p-Dichlorobenzene (1,4) 1 0 121
3,3'-Dichlorobenzidine 0 0 42
Dichlorodifluoromethane 0 0 79
1,1-Dichloroethane 0 0 79
1,2-Dichloroethane 0 0 79
1,1-Dichloroethene 0 0 79
trans-1,2-Dichloroethene 0 0 79
cis-1,2-Dichloroethylene 0 0 79
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Table D-34.  (Cont.)

False False Total
Matrix/Analyte Positive Negative QC Samples
_____________________________________________
ORGANIC ANALYSES (Cont.)

Soils (Cont.)
2,4-Dichlorophenol 0 0 42
1,2-Dichloropropane 0 1 79
1,3-Dichloropropane 0 0 79
2,2-Dichloropropane 0 0 79
1,1-Dichloropropene 0 0 79
cis-1,3-Dichloropropene 0 0 79
trans-1,3-Dichloropropene 0 1 79
Diethyl phthalate 0 0 42
Dimethyl phthalate 0 0 42
2,4-Dimethylphenol 0 0 42
2,4-Dinitrophenol 0 0 42
2,4-Dinitrotoluene 0 0 42
2,6-Dinitrotoluene 0 0 42
Ethylbenzene 0 0 79
Ethylene dibromide 0 0 79
Fluoranthene 0 0 42
Fluorene 0 0 42
Hexachlorobenzene 0 0 42
Hexachlorobutadiene 0 0 42
Hexachlorocyclopentadiene 0 0 42
Hexachloroethane 0 0 42
2-Hexanone 0 0 79
Indeno[1,2,3-cd]pyrene 0 0 42
Isophorone 0 0 42
Isopropylbenzene 0 0 79
4-Isopropyltoluene 0 1 79
Methyl iodide 0 0 79
4-Methyl-2-pentanone 0 0 79
2-Methyl-4,6-dinitrophenol 0 0 42
Methylene chloride 9 0 79
2-Methylnaphthalene 0 0 42
2-Methylphenol 0 0 42
4-Methylphenol 0 0 42
Naphthalene 0 0 42
2-Nitroaniline 0 0 42
3-Nitroaniline 0 0 42
4-Nitroaniline 0 0 42
Nitrobenzene 0 0 42
2-Nitrophenol 0 0 42
4-Nitrophenol 0 0 42
N-Nitrosodi-n-propylamine 0 0 42
N-Nitrosodimethylamine 0 0 42
N-Nitrosodiphenylamine 0 0 42
Pentachlorophenol 0 0 42
Petroleum Hydrocarbons,
   Total Recoverable 0 0 8
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Table D-34.  (Cont.)

False False Total
Matrix/Analyte Positive Negative QC Samples
_____________________________________________
ORGANIC ANALYSES (Cont.)

Soils (Cont.)
Phenanthrene 0 0 42
Phenol 0 0 42
Propylbenzene 0 0 79
Pyrene 0 0 42
Styrene 0 0 79
1,1,1,2-Tetrachloroethane 0 0 79
1,1,2,2-Tetrachloroethane 0 0 79
Tetrachloroethylene 0 0 79
Toluene 0 0 79
1,1,2-Trichloro-
   1,2,2-trifluoroethane 1 0 79
1,2,4-Trichlorobenzene 0 0 42
1,1,1-Trichloroethane 0 0 79
1,1,2-Trichloroethane 0 0 79
Trichloroethene 1 0 79
Trichlorofluoromethane 0 0 79
2,4,5-Trichlorophenol 0 0 42
2,4,6-Trichlorophenol 0 0 42
1,2,3-Trichloropropane 0 0 79
1,2,4-Trimethylbenzene 0 0 79
1,3,5-Trimethylbenzene 0 0 79
Vinyl acetate 0 6 46
Vinyl chloride 0 0 79
Mixed-Xylenes (o + m + p) 0 0 79

Charcoal Tubes
Acetone 1 0 28
Benzene 0 0 85
Bromobenzene 0 1 85
Bromochloromethane 6 0 28
Bromodichloromethane 0 0 28
Bromoform 0 0 28
Bromomethane 0 0 28
2-Butanone 0 0 28
Carbon disulfide 0 0 28
Carbon tetrachloride 0 0 85
Chlorobenzene 0 0 85
Chlorodibromomethane 0 0 28
Chloroethane 0 0 28
Chloroform 0 0 85
Chloromethane 0 0 28
Dibromomethane 2 0 28
o-Dichlorobenzene (1,2) 0 0 28
m-Dichlorobenzene (1,3) 0 0 28
p-Dichlorobenzene (1,4) 0 0 28
Dichlorodifluoromethane 0 0 28
1,1-Dichloroethane 0 0 28
1,2-Dichloroethane 0 0 28
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Table D-34.  (Cont.)
False False Total

Matrix/Analyte Positive Negative QC Samples
_____________________________________________
ORGANIC ANALYSES (Cont.)

Charcoal Tubes (Cont.)
1,1-Dichloroethene 0 0 28
trans-1,2-Dichloroethene 0 0 28
cis-1,2-Dichloroethylene 0 0 28
1,2-Dichloropropane 0 0 28
1,1-Dichloropropene 0 0 28
cis-1,3-Dichloropropene 0 0 28
trans-1,3-Dichloropropene 0 0 28
Ethylbenzene 0 0 85
2-Hexanone 0 0 28
4-Methyl-2-pentanone 0 0 28
Methylene chloride 2 0 28
Propylbenzene 0 0 28
Styrene 3 0 28
1,1,1,2-Tetrachloroethane 0 0 28
1,1,2,2-Tetrachloroethane 0 0 28
Tetrachloroethylene 0 0 85
Toluene 0 0 85
1,1,2-Trichloro-
   1,2,2-trifluoroethane 0 0 28
1,1,1-Trichloroethane 0 0 85
1,1,2-Trichloroethane 0 0 28
Trichloroethene 0 0 85
Trichlorofluoromethane 0 0 28
1,2,4-Trimethylbenzene 0 0 85
1,3,5-Trimethylbenzene 0 0 28
Vinyl chloride 2 0 28
Mixed-Xylenes (o + m + p) 0 0 85

Waters
Acenaphthene 0 0 34
Acenaphthylene 0 0 30
Acetone 2 0 61
Aniline 0 1 30
Anthracene 0 1 30
Mixed-Aroclor 0 1 20
Aroclor 1242 0 0 20
Aroclor 1254 0 1 20
Aroclor 1260 0 0 20
Azobenzene 0 0 30
Benzene 1 0 61
m-Benzidine 0 0 30
Benzo[a]anthracene 0 0 30
Benzo[a]pyrene 0 0 30
Benzo[b]fluoranthene 0 0 30
Benzo[g,h,i]perylene 0 0 30
Benzo[k]fluoranthene 0 0 30
Benzoic acid 0 1 30
Benzyl alcohol 4 0 30
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Table D-34.  (Cont.)

False False Total
Matrix/Analyte Positive Negative QC Samples
_____________________________________________
ORGANIC ANALYSES (Cont.)

Waters (Cont.)
Bis(2-chloroethoxy)methane 0 0 30
Bis(2-chloroethyl)ether 0 0 30
Bis(2-chloroisopropyl)ether 0 0 30
Bis(2-ethylhexyl)phthalate 2 0 30
Bromobenzene 0 0 61
Bromochloromethane 0 0 61
Bromodichloromethane 0 0 61
Bromoform 6 0 61
Bromomethane 0 0 61
4-Bromophenylphenyl ether 0 0 30
2-Butanone 2 0 61
Butyl benzyl phthalate 0 0 30
n-Butylbenzene 0 0 61
sec-Butylbenzene 0 0 61
tert-Butylbenzene 0 0 61
Carbon disulfide 0 0 61
Carbon tetrachloride 0 0 61
4-Chloro-3-methylphenol 0 0 34
4-Chloroaniline 0 0 30
Chlorobenzene 0 0 61
Chlorodibromomethane 8 0 61
Chloroethane 0 0 61
Chloroform 0 0 61
Chloromethane 0 0 61
2-Chloronaphthalene 0 0 30
o-Chlorophenol 0 0 34
4-Chlorophenylphenyl ether 0 0 30
o-Chlorotoluene 0 0 61
p-Chlorotoluene 0 0 61
Chrysene 0 0 30
Di-n-butyl phthalate 0 0 30
Di-n-octyl phthalate 0 0 30
Dibenzo[a,h]anthracene 0 0 30
Dibenzofuran 0 0 30
1,2-Dibromo-3-chloropropane 3 0 61
Dibromomethane 0 0 61
o-Dichlorobenzene (1,2) 1 0 91
m-Dichlorobenzene (1,3) 1 0 91
p-Dichlorobenzene (1,4) 1 0 95
3,3'-Dichlorobenzidine 0 0 30
Dichlorodifluoromethane 0 0 61
1,1-Dichloroethane 0 0 61
1,2-Dichloroethane 1 0 61
1,1-Dichloroethene 0 0 61
trans-1,2-Dichloroethene 0 1 61
cis-1,2-Dichloroethylene 1 0 61
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Table D-34.  (Cont.)
False False Total

Matrix/Analyte Positive Negative QC Samples
_____________________________________________
ORGANIC ANALYSES (Cont.)

Waters (Cont.)
2,4-Dichlorophenol 0 0 30
1,2-Dichloropropane 0 0 61
1,3-Dichloropropane 0 0 61
2,2-Dichloropropane 0 0 61
1,1-Dichloropropene 0 0 61
cis-1,3-Dichloropropene 0 1 61
trans-1,3-Dichloropropene 2 0 61
Diethyl phthalate 0 1 30
Dimethyl phthalate 0 0 30
2,4-Dimethylphenol 0 0 30
2,4-Dinitrophenol 0 1 30
2,4-Dinitrotoluene 1 0 34
2,6-Dinitrotoluene 0 0 30
Ethylbenzene 0 0 61
Ethylene dibromide 0 0 61
Fluoranthene 0 0 30
Fluorene 0 0 30
Hexachlorobenzene 0 1 30
Hexachlorobutadiene 0 0 30
Hexachlorocyclopentadiene 0 0 30
Hexachloroethane 0 0 30
2-Hexanone 0 1 61
Indeno[1,2,3-cd]pyrene 0 0 30
Isophorone 0 0 30
Isopropylbenzene 0 1 61
4-Isopropyltoluene 0 1 61
Methyl iodide 0 0 61
4-Methyl-2-pentanone 0 0 61
2-Methyl-4,6-dinitrophenol 0 0 30
Methylene chloride 4 0 61
2-Methylnaphthalene 0 0 30
2-Methylphenol 0 0 30
4-Methylphenol 0 0 30
Naphthalene 0 0 30
2-Nitroaniline 0 0 30
3-Nitroaniline 0 0 30
4-Nitroaniline 0 0 30
Nitrobenzene 0 0 30
2-Nitrophenol 0 0 30
4-Nitrophenol 0 0 34
N-Nitrosodi-n-propylamine 0 0 34
N-Nitrosodimethylamine 0 0 30
N-Nitrosodiphenylamine 0 0 30
Pentachlorophenol 0 1 34
Petroleum Hydrocarbons,
   Total Recoverable 0 0 1
Phenanthrene 0 0 30
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Table D-34.  (Cont.)

False False Total
Matrix/Analyte Positive Negative QC Samples
_____________________________________________
ORGANIC ANALYSES (Cont.)

Waters (Cont.)
Phenol 0 0 34
Propylbenzene 1 0 61
Pyrene 0 0 34
Styrene 0 1 61
1,1,1,2-Tetrachloroethane 0 0 61
1,1,2,2-Tetrachloroethane 0 0 61
Tetrachloroethylene 0 0 61
Toluene 0 0 61
1,1,2-Trichloro-
   1,2,2-trifluoroethane 0 0 61
1,2,4-Trichlorobenzene 0 0 34
1,1,1-Trichloroethane 0 0 61
1,1,2-Trichloroethane 0 0 61
Trichloroethene 0 0 61
Trichlorofluoromethane 2 0 61
2,4,5-Trichlorophenol 0 0 30
2,4,6-Trichlorophenol 0 0 30
1,2,3-Trichloropropane 0 0 61
1,2,4-Trimethylbenzene 0 0 61
1,3,5-Trimethylbenzene 0 0 61
Vinyl acetate 0 4 32
Vinyl chloride 0 0 61
Mixed-Xylenes (o + m + p) 0 0 61
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Table D-35.  Radiochemical Detection Limits for Analyses of Typical Environmental Samples

Detection
Approximate Sample Count Limit

Parameter_ Volume or Weight_ Time_ Concentration_
__________________________________________________________________________________

Air Sample
Tritium 3 m3 30 min 1 × 10−12 µCi/mL
131I 3.0 × 102 m3 1 × 103 s 1 × 10-11 µCi/mL
238Pu 2.0 × 104 m3 8 × 104 s 4 × 10−18 µCi/mL
239,240Pu 2.0 × 104 m3 8 × 104 s 3 × 10−18 µCi/mL
241Am 2.0 × 104 m3 8 × 104 s 2 × 10−18 µCi/mL
Gross alpha 6.5 × 103 m3 100 min 4 × 10−16 µCi/mL
Gross beta 6.5 × 103 m3 100 min 4 × 10−16 µCi/mL
Uranium (delayed neutron) 2.0 × 104 m3 60 s 1 pg/mL
234U 2.0 × 104 m3 8 × 104 s 3 × 10−18 µCi/mL
235U 2.0 × 104 m3 8 × 104 s 2 × 10−18 µCi/mL
238U 2.0 × 104 m3 8 × 104 s 3 × 10−18 µCi/mL

Water Sample
Tritium 0.005 L 30 min 4 × 10−7 µCi/mL
90Sr 0.5 L 200 min 3 × 10−9 µCi/mL
137Cs 0.5 L 5 × 104 s 4 × 10−8 µCi/mL
238Pu 0.5 L 8 × 104 s 2 × 10−11 µCi/mL
239,240Pu 0.5 L 8 × 104 s 2 × 10−11 µCi/mL
241Am 0.5 L 8 × 104 s 2 × 10−11 µCi/mL
Gross alpha 0.9 L 100 min 3 × 10−9 µCi/mL
Gross beta 0.9 L 100 min 3 × 10−9 µCi/mL

Soil Sample
Tritium 1 kg 30 min 0.003 pCi/g
90Sr 2 g 200 min 2 pCi/g
137Cs 100 g 5 × 104 s 0.1 pCi/g
238Pu 10 g 8 × 104 s 0.002 pCi/g
239,240Pu 10 g 8 × 104 s 0.002 pCi/g
241Am 10 g 8 × 104 s 0.002 pCi/g
Gross alpha 2 g 100 min 3 pCi/g
Gross beta 2 g 100 min 3 pCi/g
Uranium (delayed neutron) 2 g 20 s 0.2 µg/g
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GLOSSARY OF TERMS

activation products Radioactive products generated as a result of neutrons and other

subatomic particles interacting with materials such as air,
construction materials, or impurities in cooling water.  These
activation products are usually distinguished, for reporting
purposes, from fission products.

ALARA As low as reasonably achievable.  The term that describes an

approach to radiation exposure control or management whereby
the exposures and resulting doses are maintained as far below
the limits specified for the appropriate circumstances as
economic, technical, and practical considerations permit.

alpha particle A positively charged particle (identical to the helium nucleus)

composed of two protons and two neutrons that are emitted
during decay of certain radioactive atoms.  Alpha particles are
stopped by several centimeters of air or a sheet of paper.

ambient air The surrounding atmosphere as it exists around people, plants,

and structures.  It is not considered to include the air immedi-
ately adjacent to emission sources.

aquifer A saturated layer of rock or soil below the ground surface that

can supply usable quantities of groundwater to wells and springs.
Aquifers can be a source of water for domestic, agricultural, and
industrial uses.

AEC Atomic Energy Commission.  A federal agency created in 1946

to manage the development, use, and control of nuclear energy
for military and civilian applications.  It was abolished by the
Energy Reorganization Act of 1974 and was succeeded by the
Energy Research and Development Administration (now part of
the US Department of Energy and the US Nuclear Regulatory
Commission).

atom Smallest particle of an element capable of entering into a

chemical reaction.

background radiation Ionizing radiation from sources other than the Laboratory.  This

radiation may include cosmic radiation; external radiation from
naturally occurring radioactivity in the earth (terrestrial
radiation), air, and water; internal radiation from naturally
occurring radioactive elements in the human body; global fallout
and radiation from medical diagnostic procedures.

beta particle A negatively charged particle (identical to the electron) that is

emitted during decay of certain radioactive atoms.  Most beta
particles are stopped by ≤0.6 cm of aluminum.

blank sample A control sample that is identical, in principle, to the sample of

interest, except that the substance being analyzed is absent.
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The measured value or signals in blanks for the analyte is
believed to be caused by artifacts and should be subtracted from
the measured value.  This process yields a net amount of the
substance in the sample.

blind sample A control sample of known concentration in which the expected

values of the constituent are unknown to the analyst.

BOD Biochemical (biological) oxygen demand.  A measure of the

amount of oxygen in biological processes that breaks down
organic matter in water; a measure of the organic pollutant load.
It is used as an indicator of water quality.

CAA Clean Air Act.  The federal law that authorizes the

Environmental Protection Agency (EPA) to set air quality
standards and to assist state and local governments to develop
and execute air pollution prevention and control programs.

CERCLA Comprehensive Environmental Response, Compensation, and

Liability Act of 1980.  Also known as Superfund, this law
authorizes the federal government to respond directly to releases
of hazardous substances that may endanger health or the
environment.  The EPA is responsible for managing Superfund.

CFR Code of Federal Regulations.  A codification of all regulations

developed and finalized by federal agencies in the Federal
Register.

COC Chain-of-Custody.  A method for documenting the history and

possession of a sample from the time of collection, through
analysis and data reporting, to its final disposition.

contamination The deposition of unwanted radioactive material on the surfaces

of structures, areas, objects, or personnel.

controlled area Any Laboratory area to which access is controlled to protect

individuals from exposure to radiation and radioactive materials.

Ci Curie. Unit of radioactivity.  One Ci equals 3.70 + 1010  nuclear

transformations per second.

cosmic radiation High-energy particulate and electromagnetic radiations that

originate outside the earth's atmosphere.  Cosmic radiation is
part of natural background radiation.

DOE US Department of Energy.  The federal agency that sponsors

energy research and regulates nuclear materials used for
weapons production.

dose A term denoting the quantity of radiation energy absorbed.

absorbed dose The energy imparted to matter by ionizing radiation per unit

mass of irradiated material.  (The unit of absorbed dose is the
rad.)

effective dose The hypothetical whole-body dose that
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   equivalent would give the same risk of cancer mortality and serious genetic

disorder as a given exposure but that may be limited to a few
organs.  The effective dose equivalent is equal to the sum of
individual organ doses, each weighted by degree of risk that the
organ dose carries.  For example, a 100 mrem dose to the lung,
which has a weighting factor of 0.12, gives an effective dose
that is equivalent to 100 + 0.12 = 12 mrem.

equivalent dose A term used in radiation protection that expresses all types of

radiation (alpha, beta, and so on) on a common scale for cal-
culating the effective absorbed dose.  It is the product of the
absorbed dose in rads and certain modifying factors.  (The unit
of dose equivalent is the rem.)

maximum boundary dose The greatest dose commitment, considering all potential routes

of exposure from a facility's operation, to a hypothetical
individual who is in an uncontrolled area where the highest dose
rate occurs.  It assumes that the hypothetical individual is
present 100% of the time (full occupancy), and it does not take
into account shielding (for example, by buildings).

maximum individual dose The greatest dose commitment, considering all potential routes

of exposure from a facility's operation, to an individual at or
outside the Laboratory boundary where the highest dose rate
occurs.  It takes into account shielding and occupancy factors
that would apply to a real individual.

population dose The sum of the radiation doses to individuals of a population.  It

is expressed in units of person-rem.  (For example, if 1,000
people each received a radiation dose of 1 rem, their population
dose would be 1,000 person-rem.)

whole body dose A radiation dose commitment that involves exposure of the

entire body (as opposed to an organ dose that involves exposure
to a single organ or set of organs).

dosimeter A portable detection device for measuring the total accumulated

exposure to ionizing radiation.

EA Environmental Assessment.  A report that identifies potentially

significant environmental impacts from any federally approved
or funded project that may change the physical environment.  If
an EA shows significant impact, an Environmental Impact
Statement is required.

effluent A liquid waste discharged to the environment.

EIS Environmental Impact Statement.  A detailed report, required by

federal law, on the significant environmental impacts that a
proposed major federal action would have on the environment.
An EIS must be prepared by a government agency when a major
federal action that will have significant environmental impacts
is planned.



Los Alamos National Laboratory
--------------------   Environmental Surveillance 1992   --------------------

GL-4

emission A gaseous waste discharged to the environment.

environmental surveillance The collection and analysis of samples of air, water, soil,

foodstuffs, biota, and other media to determine environmental
quality of an industry or community.  It is commonly performed
at sites containing nuclear facilities.

EPA Environmental Protection Agency.  The federal agency

responsible for enforcing environmental laws.  Although state
regulatory agencies may be authorized to administer some of
this responsibility, EPA retains oversight authority to ensure
protection of human health and the environment.

exposure A measure of the ionization produced in air by x ray or gamma

radiation.  (The unit of exposure is the roentgen).

external radiation Radiation originating from a source outside the body.

fission products Atoms created by the splitting of larger atoms into smaller ones

accompanied by release of energy.

friable asbestos Asbestos that is brittle or readily crumbled.

gallery An underground collection basin for spring discharges.

gamma radiation Short-wavelength electromagnetic radiation of nuclear origin

that has no mass or charge.  Because of its short wavelength
(high energy), gamma radiation can cause ionization.  Other
electromagnetic radiation (such as microwaves, visible light,
and radiowaves) has longer wavelengths (lower energy) and
cannot cause ionization.

gross alpha The total amount of measured alpha activity without identifi-

cation of specific radionuclides.

gross beta The total amount of measured beta activity without identifica-

tion of specific radionuclides.

groundwater A subsurface body of water in the zone of saturation.

3H Tritium.  A radionuclide of hydrogen with a half-life of 12.3

years.  The very low energy of its radioactive decay makes it
one of the least hazardous radionuclides.

half-life, radioactive The time required for the activity of a radioactive substance to

decrease to half its value by inherent radioactive decay.  After
two half-lives, one-fourth of the original activity remains
(1/2 + 1/2), after three half-lives, one-eighth (1/2 + 1/2 + 1/2),
and so on.

hazardous waste Wastes exhibiting any of the following characteristics:

ignitability, corrosivity, reactivity, or yielding toxic constituents
in a leaching test.  In addition, EPA has listed as hazardous
other wastes that do not necessarily exhibit these characteristics.
Although the legal definition of hazardous waste is complex, the
term generally refers to any waste that EPA believes could pose



Los Alamos National Laboratory
--------------------   Environmental Surveillance 1992   --------------------

GL-5

a threat to human health and the environment if managed
improperly.  Resource Conservation and Recovery Act (RCRA)
regulations set strict controls on the management of hazardous
wastes.

hazardous waste The specific substance in a hazardous waste that makes it

constituent hazardous and therefore subject to regulation under Subtitle C of

RCRA.

HSWA Hazardous and Solid Waste Amendments of 1984 to RCRA.

These amendments to RCRA greatly expanded the scope of
hazardous waste regulation.  In HSWA, Congress directed EPA
to take measures to further reduce the risks to human health and
the environment caused by hazardous wastes.

hydrology The science dealing with the properties, distribution, and

circulation of natural water systems.

internal radiation Radiation from a source within the body as a result of deposition

of radionuclides in body tissues by processes such as ingestion,
inhalation, or implantation.  Potassium-40, a naturally occurring
radionuclide, is a major source of internal radiation in living
organisms.

ion An atom or compound that carries an electrical charge.

ionizing radiation Radiation possessing enough energy to remove electrons from

the substances through which it passes.  The primary contributors
to ionizing radiation are radon, cosmic and terrestrial sources,
and medical sources such as x rays and other diagnostic
exposures.

isotopes Forms of an element having the same number of protons in their

nuclei but differing in the number of neutrons.  Isotopes of an
element have similar chemical behaviors but can have different
nuclear behaviors.

+ long-lived isotope - A radionuclide that decays at such

a slow rate that a quantity of it will exist for an
extended period (half-life is greater than three years).

+ short-lived isotope - A radionuclide that decays so

rapidly that a given quantity is transformed almost
completely into decay products within a short period
(half-life is two days or less).

LDR Land Disposal Restrictions (land ban).  A regulatory program

that identifies hazardous wastes that are restricted from land
disposal.  The regulations incorporate a phasing-in of restrictions
in three stages.

MCL Maximum Contaminant Level.  Maximum permissible level of a

contaminant in water that is delivered to the free-flowing outlet
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of the ultimate user of a public water system (see Appendix A
and Table A-4).  The MCLs are specified by the EPA.

mixed waste Waste that contains a hazardous waste component regulated

under Subtitle C of the RCRA and a radioactive component
consisting of source, special nuclear, or byproduct material
regulated under the federal Atomic Energy Act (AEA).

mrem Millirem (10−3  rem).  See definition of rem.  The dose

equivalent that is one-thousandth of a rem.

NEPA National Environmental Policy Act.  This federal legislation,

passed in 1969, requires federal agencies to evaluate the
impacts of their proposed actions on the environment prior to
decision making.  One provision of NEPA requires the
preparation of an EIS by federal agencies  when major actions
significantly affecting the quality of the human environment are
proposed.

NESHAP National Emission Standards for Hazardous Air Pollutants.

These standards are found in the Clean Air Act; they set limits
for such pollutants as beryllium and radionuclides.

nonpoint source Any nonconfined area from which pollutants are discharged into

a body of water (e.g., agricultural run off, construction run off,
and parking lot drainage).

NPDES National Pollutant Discharge Elimination System.  This federal

program, under the Clean Water Act, requires permits for
discharges into surface waterways.

nuclide A species of atom characterized by the constitution of its

nucleus.  The nuclear constitution is specified by the number of
protons, number of neutrons, and energy content; or alternately,
by the atomic number, mass number, and atomic mass.  To be a
distinct nuclide, the atom must be capable of existing for a
measurable length of time.

PA Performance Assessment.  A systematic analysis of the potential

risks posed by waste management systems to the public and
environment, and a comparison of those risks to established
performance objectives.

part B permit Part of the RCRA permitting process that is submitted by

organizations that treat, store, or dispose of hazardous wastes.  It
covers in detail the procedures followed at a facility to protect
human health and the environment.

PCBs Polychlorinated biphenyls.  A family of organic compounds used

since 1926 in electric transformers, lubricants, carbonless copy
paper, adhesives, and caulking compounds.  They are also
produced in certain combustion processes.  PCBs are extremely
persistent in the environment because they do not break down
into new and less harmful chemicals.  PCBs are stored in the
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fatty tissues of humans and animals through the bioaccumulation
process.  EPA banned the use of PCBs, with limited exceptions,
in 1976.  In general, PCBs are not as toxic in acute short-term
doses as some other chemicals, although acute and chronic
exposure can cause liver damage.  PCBs have also caused
cancer in laboratory animals.  When tested, most people show
traces of PCBs in their blood and fatty tissues.

PDL Public Dose Limit.  The new term for Radiation Protection

Standards, a standard for external and internal exposure to
radioactivity as defined in DOE Order 5400.5 (see Appendix A
and Table A-1).

perched water A groundwater body above an impermeable layer that is

separated from an underlying main body of groundwater by an
unsaturated zone.

person-rem The unit of population dose that expresses the sum of radiation

exposures received by a population.  For example, two persons,
each with a 0.5 rem exposure, receive 1 person-rem, and 500
people, each with an exposure of 0.002 rem, also receive 1
person-rem.

pH A measure of the hydrogen ion concentration in an aqueous

solution.  Acidic solutions have a pH less than 7, basic solutions
have a pH greater than 7, and neutral solutions have a pH of 7.

point source Any confined and discrete conveyance from which pollutants are

discharged into a body of water (e.g., pipe, ditch, well, or stack).

ppb Parts per billion.  A unit measure of concentration equivalent to

the weight/volume ratio expressed as µg/L or ng/mL.  Also used
to express the weight/weight ratio as ng/g or µg/kg.

ppm Parts per million.  A unit measure of concentration equivalent to

the weight/volume ratio expressed as mg/L.  Also used to
express the weight/weight ratio as µg/g or mg/kg.

QA Quality assurance.  Any action in environmental monitoring to

ensure the reliability of monitoring and measurement data.
Aspects of quality assurance include procedures, interlaboratory
comparison studies, evaluations, and documentation.

QC Quality control.  The routine application of procedures within

environmental monitoring to obtain the required standards of
performance in monitoring and measurement processes.  QC
procedures include calibration of instruments, control charts, and
analysis of replicate and duplicate samples.

R Roentgen.  A unit of radiation exposure that expresses exposure

in terms of the amount of ionization produced by x rays in a
volume of air.  One roentgen (R) is 2.58 + 10−4  coulombs per
kilogram of air.
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rad A unit of absorbed dose from ionizing radiation.  A dose of 1 rad

equals the absorption of 100 ergs of radiation energy per gram of
absorbing material.

radiation The emission of particles or energy as a result of an atomic or

nuclear process.

radionuclide An unstable nuclide capable of spontaneous transformation into

other nuclides through changes in its nuclear configuration or
energy level.  This transformation is accompanied by the
emission of photons or particles.

RCRA Resource Conservation and Recovery Act of 1976.  RCRA is an

amendment to the first federal solid waste legislation, the Solid
Waste Disposal Act of 1965.  In RCRA, Congress established
initial directives and guidelines for EPA to regulate hazardous
wastes.

reagent Any substance used in a chemical reaction to detect or measure

another substance or to convert one substance into another.

release Any discharge to the environment.  Environment is broadly

defined as water, land, or ambient air.

rem The unit of radiation dose equivalent that takes into account

different kinds of ionizing radiation and permits them to be
expressed on a common basis.  The dose equivalent in rems is
numerically equal to the absorbed dose in rads multiplied by the
necessary modifying factors.

RPS Radiation Protection Standards.  See PDL.

SARA Superfund Amendments and Reauthorization Act of 1986.  This

act modifies and reauthorizes CERCLA.  Title III of this act is
known as the Emergency Planning and Community Right-to-
Know Act of 1986.

SWMU Solid Waste Management Unit.  Any discernible site at which

solid wastes have been placed at any time, regardless of
whether the unit was intended for the management of solid or
hazardous waste.  Such units include any area at or around a
facility at which solid wastes have been routinely and system-
atically released.  Potential release sites include, for example,
waste tanks, septic tanks, firing sites, burn pits, sumps, landfills
(material disposal areas), outfall areas, canyons around LANL,
and contaminated areas resulting from leaking product storage
tanks (including petroleum).

TCLP Toxicity Characteristic Leaching Procedure.  An analytical

method designed to determine the mobility of both organic and
inorganic compounds present in liquid, solid, and multi-phase
wastes.  It is used to determine applicability of the LDR to a
waste.
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TDS Total Dissolved Solids.  The portion of solid material in a waste

stream that is dissolved and passed through a filter.

terrestrial radiation Radiation emitted by naturally occurring radionuclides such as
40K; the natural decay chains of 235U, 238 U, or 232 Th; or cosmic-
ray-induced radionuclides in the soil.

TLD Thermoluminescent dosimeter.  A material (the Laboratory uses

lithium fluoride) that, after being exposed to radiation,
luminesces upon being heated.  The amount of light the material
emits is proportional to the amount of radiation (dose) to which
it was exposed.

TRU Transuranic waste.  Waste contaminated with long-lived

transuranic elements in concentrations within a specified range
established by DOE, EPA, and NRC.  These are elements shown
above uranium on the chemistry periodic table, such as
plutonium, americium, and neptunium.

TSCA Toxic Substances Control Act.  TSCA is intended to provide

protection from substances manufactured, processed, distributed,
or used in the United States.  A mechanism is required by the
Act for screening new substances before they enter the
marketplace and for testing existing substances that are
suspected of creating health hazards.  Specific regulations may
also be promulgated under this Act for controlling substances
found to be detrimental to human health or to the environment.

TSP Total suspended particulates.  Refers to the concentration of

particulates in suspension in the air irrespective of the nature,
source, or size of the particulates.

tuff Rock of compacted volcanic ash and dust.

uncontrolled area An area beyond the boundaries of a controlled area (see

controlled area in this glossary).

uranium Isotopic Abundance (atom %)
                                                                      

234
U

235
U

238
U

---- ---- -----
depleted 0.0055 <0.72 >99.2745
natural 0.0055 0.72 99.2745
enriched |0.0055 >0.72 <99.2745

Total uranium is the chemical abundance of uranium in the
sample, regardless of its isotopic composition.

UST Underground storage tank.  A stationary device, constructed

primarily of nonearthen material, designed to contain petroleum
products or hazardous materials.  In a UST, 10% or more of the
volume of the tank system is below the surface of the ground.

vadose zone The partially saturated or unsaturated region above the water

table that does not yield water for wells.



Los Alamos National Laboratory
--------------------   Environmental Surveillance 1992   --------------------

GL-10

water table The water level surface below the ground at which the

unsaturated zone ends and the saturated zone begins.  It is the
level to which a well that is screened in the unconfined aquifer
would fill with water.

water year October through September.

watershed The region draining into a river, a river system, or a body of

water.

wetland A lowland area, such as a marsh or swamp, that is inundated or

saturated by surface water or groundwater sufficient to support
hydrophytic vegetation typically adapted for life in saturated
soils.

wind rose A diagram that shows the frequency and intensity of wind from

different directions at a particular place.

WLM Working level month.  A unit  of exposure to  222 Rn and its

decay products.  Working level (WL) is any combination of the
short-lived 222 Rn decay products in 1 L of air that will result in
the emission of 1.3 + 105  MeV potential alpha energy.  At
equilibrium, 100 pCi/L of 222 Rn corresponds to 1 WL.
Cumulative exposure is measured in working level months, one
of which is equal to 170 working level hours.

worldwide fallout Radioactive debris from atmospheric weapons tests that has

been deposited on the earth's surface after being airborne and
cycling around the earth.
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